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AHHOTANMA

CemuHap HampaBlieH Ha OCBOCHHE CTyIACHTaMH (DyHIaMEHTaJbHBIX 3HAHMH B 00JIACTH ANEKTPO(UUKU U
(GU3MKY T1a3Mbl, SKCIIEPUMEHTAJIbHBIX METOAOB M MPHOOPOB, UCIOIL3YEMbIX B HAyUHO-HCCIIEA0BATEIBCKOM
pabote, n3ydeHue crocoOOB co31aHMs JTa0OPATOPHBIX YCTAHOBOK M C MX TOMOIIBI0 METOIOB MCCIICAOBAHUS
(GU3MUECKUX TPOIECCOB B KOHJCHCHPOBAHHOM, I'a3000pa3HOM COCTOSHHMM BELIECTBA M IUIa3MBl, a TaKXkKe
obnacTeil MX MPaKTHYECKOTO MPUMEHEHHs. 3ajadya ceMHHapa - (OpMUpoBaHUE 0a30BBIX 3HAHWU B 00JIACTH
anekTpodu3uku u  (QU3MKM [Ja3Mbl, Kak JUCHUIUIMHBI, WHTETPUpYIOMmEeH o0medusnyeckyro H
O0ILETEOPETUIECKYIO TOATOTOBKY (PH3MKOB M 00ECICUMBAIONICH TEXHOJIOTUYECKHE OCHOBBI COBPEMEHHBIX
MHHOBALMOHHBIX cep nestenbHocTH. OCHOBHAS Ie/Ib CEMHUHApA - Pa3BUTh Y CTYACHTOB IIMPOKUH Hay4YHbIH
KPYro30p ¥ HaBBIKH KPATKO U SICHO M3JIaraTh CyTh PEIIacMOil 3a1auH.

1. leau u 3apauu

eap AUCUMNIMHBI
OcBoenue cryneHTamMu (yHIAMEHTATBHBIX 3HAHWNA B OOJACTH ANEKTPOMU3UKU U (PU3MUKU TUIa3MBI,
AKCTICPUMEHTAIILHBIX METOJOB W TPUOOPOB, HCIONL3YEMbIX B HAy4HO-MCCIIEAOBATEIbCKON paboTe,
M3y4YEeHHE CIOCOOOB CO3MIaHUs JIA0OPAaTOPHBIX YCTAHOBOK M C MX IMOMOIIBIO METOAOB HCCIIEIOBAHUS
(U3MYECKUX MPOIECCOB B KOHJCHCHPOBAHHOM, Ta3000pa3HOM COCTOSHHHM BEUIECTBA W IUIa3MBI, a
TaKke 001acTel X MPAKTUYECKOTO TPUMEHEHUS.

3agaum AUCHUTLUTHHBI
- ¢opmupoBaHue 0a30BBIX 3HAHHMI B 00NACTU ANIEKTPOMUIUKHA U (PU3HMKH TIa3MBbl, KaK TUCIIUILIHHEI,
HHTErpUpYyIoLIei 001mepru3nIecKyIo 1 00IIEeTEOPETUIECKYIO MOATOTOBKY (hU3UKOB 1 oOecreunBalomen
TEXHOJIOTUYECKNE OCHOBBI COBPEMEHHBIX MHHOBAIIMOHHBIX c(hep AeATeIbHOCTH;
- o0yueHHe CTYICHTOB MPHHLUIIAM CO3JaHHMSA ONTHYECKHUX, JIA3ePHBIX, CHEKTPAIBHBIX MU
ANIEKTPOHHO-ITYYKOBBIX YCTPOUCTB, BBISIBIICHHE 0COOCHHOCTEH HX (yHKIIMOHAIBHBIX XapaKTePUCTHUK;
- (opMupOBaHHE IOIXOAOB K BBIIOJHEHHUIO HCCIEIOBAHUHM CTyIEHTaMH B OOJIACTH ONTHYECKHUX,
(DOTORNEKTPOHHBIX, MEKTPOPU3MUSCKUX H3MEPEHHU B paMKax BBHINOJIHEHUS paboT B JabopaTtopusx
0a30BbIX TPEANPHUITHIA;
— NpHOOpeTeHHe HABBIKOB MPUMEHEHMS MONYyYEHHBIX 3HAHWH B CMEXKHBIX M MEKIMCIUITMHAPHBIX
Hay4YHBIX 00JIacTsX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00JacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH

po¢eCcCUOHANBHON IeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH PELeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI

OIIK-3 CnocoGeH BbIOMpaTh U (MIIN) penieHus

pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00iactu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIEA0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

o0Ime MOAXoAbl K PEIICHUI0 TPUKIAJAHBIX W TEOPETUYECKUX 3a1ad (U3UKH M TEXHUKH

MOJIb30BATbCA CBOMMH 3HAHUAMHU [JIA PCIICHUA (bYH,I[aMCHTaJ'IBHBIX, MNPpUKJIAAHBbIX 3aJ1a4 U

OCBaMBaTb HOBBIC MPCIMCTHBLIC O6J'IaCTI/I, TCOPCTUYCCKUC TIIOAXOABI M SKCIICPUMCHTAJIBHBIC

MoJIy4arb HAWJIYy4IIUC 3HAUYCHUSA MapaMCTPOB CIICKTPAJIbHBIX W HWHBIX SHGKTpO(i)I/IBI/I‘-ICCKI/IX

3¢ (exTHBHO WCTOIH30BaTh NOMYYEHHBIC 3HAHWS, HMMEIOIIMECS METOIbl PEIICHUS 3a/1aq
IKCTICPUMEHTAILHON (UKW JJISl  JTIOCTHXKCHHS HEOOXOIMMBIX TEOPETHUECKUX W MPUKIAJIHBIX

3HATE!
(dyHIaMeHTaIbHbIC TOHATHUS, 3aKOHBI, TEOPUHU KIACCUYECKON U COBPEMEHHOM (DH3HKH;
HOPSIIKY YUCIICHHBIX BEJIMYMH, XapaKTEePHbIE AJIS Pa3JINUHBIX Pa3/esioB (PU3UKY;
COBpEMEHHBIE TPOOJIEMBI M METOABI (PU3UKU 1 MATEMATHKH;
COBPEMEHHOTO CIIEKTPaJILHOTO 000PYIOBaHUSI.
YMETB:
a0CTparupoBarhCs OT HECYIIECTBEHHOTO IIPH MOJCIUPOBAHIH PEaTbHBIX (PU3NUECKUX CUTYALH;
TEXHOJIOTUYECKUX 3a/1a4;
JIeaTh MPaBWIBHBIE BBIBOABI U3 COMOCTABIEHUS PE3YJIbTaTOB TEOPUU U IKCIIEPUMEHTA;
[IPOU3BOIUTH YUCICHHBIE OLIEHKH 110 NOPSIKY BEIUYUHBI;
JieJ1aTh Ka4YeCTBEHHBIE BBIBOJIBI IIPH MIEPEXO/E K MPEIEIbHBIM YCIOBHUIM B U3y4aeMbIX NIPOOIeMax;
BUZIETh (pU3HMYecKoe ColepKaHne B TEXHUUYECKHX 3a/1a4ax;
METO/IUKY;
YCTaHOBOK pa3JIMYHOI0 Ha3HAYEHUS U [IPaBUJIBHO OLIEHUBATh CTENEHb UX JOCTOBEPHOCTH;
pe3yabTaToB.
BIIAJICTh:

HaBBIKAMU OCBOEHHS 00JIbIIOro 00beMa HHPOpMAIUH;
HaBBIKAMH CaMOCTOSTENIbHON paboThl B 1aboparopun u MHTepHeTe;
KyJBTYpOW IOCTAaHOBKHU M MOJEIIMPOBaHUS (PU3MUECKUX 3a]ay;
HaBbIKAMU TPaMOTHON OOpaOOTKM pe3ylbTaTOB OIBITA M COINOCTABIEHHS C TEOPETUYECKHMHU

JaHHBIMH

MPaKTUKOW MCCIEIOBAHMS U PEIICHUS TEOPETUUECKUX U MPUKIIAJIHBIX 3a/1a4;
HaBBIKAMHU TEOPETHUUYECKOTO aHalIW3a pealibHbIX 3a]1ay, CBSI3aHHBIX C CO3JAHUEM COBPEMEHHOTO
CHEKTPAIBHOTO U, MPUKJIAJAHBIX U MEAUIIMHCKUX UCCIIETOBAHHM.

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

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Huzkoremneparyphas miasma 3 2
2 Mogenu paBHOBECHS 3 2




3 BricokoTemneparypHas mia3ma 4 1
4 [Muag-a3ddexr 3 2
5 Yekoputenu 3apsKeHHBIX YaCTHI] 4 2
6 DJEeKTPOHHbIE U HOHHBIE YCKOPUTETH 3 1
7 Juionst 1uist GOpMUPOBAHUS TYYKOB 4 2
8 duznyeckre MpoIecchl Ha MOBEPXHOCTH 3 1
9 CUNTbHOTOYHBIE ITyYKH B Ta3e U Iia3mMe 3 2
10 B3aumozeiicTBuM nydka ¢ HEUTPAIBHBIM 3 |

razom
11 N3nydyeHne penaTHBUCTCKUX YacTHI 4 2
12 |9¢dext Homnepa 4 2
13 N3nyuenne BasuiioBa-UepeHkosa 4 2
14 | Yckopurenu 3apsKEHHBIX YacTHIL 4 2
15  |Jla3epbl Ha CBOOOAHBIX ANEKTPOHAX 4 2
16 Hacrpimenne u IU(PpaKLUOHHBIE 4 2

3 QeKTh
17 BonHOBOIHBIE CBOMCTBA 3JIEKTPOHHOTIO 3 )

my4Ka
Hroro yacos 60 30
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.e.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. HuskoremneparypHas 1ia3ma
[londaTne  HHM3KOTEMIEPATypHOM  IIa3Mbl, 3aJaud  JUAarHocTukU. PaBHOBecHas  Iuiasma:

pacupeaciiCHrud 9aCTULl 10 SHCPIrUusaM, IJIOTHOCTHU HeﬁTpaJ’ILHLIX " 3apsAKCHHBIX YaCTHL, TCIIJIOBOC

U3IIyUYCHHUE.

2. Monenu paBHOBECHUS

Mopnenu paBHOBECHSI M CB3aHHBIE C HUMH IapaMETphL: JIOKAIBHOE TEPMHUYECKOE pPaBHOBECHE,
YacTHYHOE JIOKallbHOe TepMuyeckoe paBHoBecue (YJITP),
CTOJIKHOBUTEIIbHO—PaAHallMOHHAs MOAEIb. ONTHYECKUN CIEKTP U IJIa3MEHHBIEC TapaMeTPhI.

3. BelcokoTemneparypHas ia3ma

[InoTtHass BBICOKOTEMIEpATypHass IUIa3Ma W WHEPUHMAIBHBIN YIpaBISIEMBIH CHHTE3.
TEPMOSIAEPHBIX peakunii. HepUHaIbHBIA TEPMOSIIEPHBIIA CUHTES.

4. IMunu-adpdexr

kopoHasnbHag wmozaens (MKP),

Ceuenus

[Muau-3ddexr. Anuadbatnueckoe cxarue. PapHoBecue bennera. CBsi3b TOKa U TeMIEpaTyphl MIa3Mbl

nyuHYa.

5. Yckoputenu 3apspKeHHBIX YaCTHI]

VYekopurenu 3apspkeHHbIX vacTull. Knaccuduxanus. Ilpumenenus. CHIBHOTOYHBIE YCKOPHTEINH.
3apsokeHHas 1wiazMa. OCHOBHBIE TIOHSATHSL M XapakTepHble 3HaueHus. CrnocoObl
Heo6x0aMMocTh caMOCOIIaCOBaHHOTO TTOIXO0AA.

OIIMCaHUA.




6. DNEeKTPOHHbIE U HOHHBIE YCKOPUTETHU
CuibHOTOUHBIE 3JIEKTPOHHBIE U HOHHBIE YCKOPUTEH. Y37l CUJIBHOTOYHBIX YCKOPUTENEH.
7. Auonst asist GOPMHUPOBAHUS TTYIKOB

Cxembl 11of0B At (OopMHPOBaHMS IMYYKOB C pasiMYHBIMHU napamerpamu. dusnueckue monenu.
OcHoBHBIE (PAKTOPBI, BIUSIONINE HA XapaKTEPUCTUKHN TUOAOB U BEIOOP MOJEIICH.

8. Ou3nueckue Npouecchl Ha MOBEPXHOCTH

dusnyeckue Npouecchl Ha MOBEPXHOCTH. THIBI SMHCCHUH: TEPMOIICKTPOHHAs, aBTOXIEKTPOHHAs,
B3pBIBHAsI OJICKTPOHHAs, (OTODICKTPOHHAS, BTOPHYHAS DJICKTPOHHAS OMHUCCHH, HSMHCCHS C
MOBEPXHOCTH CETHETOIIEKTPUKOB.

9. CUJIbHOTOUHBIE ITyYKH B Ta3€ U MJa3Me

CuJIbHOTOUYHBIC MTyYKH B ra3e W Ijia3Me. YCJIOBHUS BOZHUKHOBEHHUSI TOKOBOW HEHTpaTU3allH IIydKa B
iazme. XapakTepHble MacIuTalObl mporeccoB. HectannoHapHsle sSBIEHHS NPH MHXKEKIUH ITyYka B
masmy.

Cemecrtp: 2 (Becennuit)
10. B3anmopeicTBUM ITy4Ka ¢ HEUTPaJIBbHBIM T'a30M

HecrannonapHas noHu3anusl NpyU WHXKEKIUU IIy4YKa B HEUTpaJIbHBIA ra3. dusznyeckue Mpouecchbl
[pHU B3aMMOJCHCTBUY Iy4Ka ¢ HEUTPaJIbHBIM T'a30M. 3apsAaoBasi U TOKOBas HEHTpanu3auus Mydyka B
rase.

11. U3ny4yeHue penaTUBUCTCKUX YaCTHII

MOHOXpOMAaTHUYECKOE  IEKTPOMArHUTHOE  M3JIy4E€HUE  PEIATHUBUCTCKUX  YacTHULl.  YCIIOBHE
YepEeHKOBCKOTO pe3oHaHca. J{nnna ¢popmuposanus. M3iydeHue pensiTUBUCTCKOTO OCIMILIATOPA.

12. Dddexr Homnepa

Hopmanbheiii n anomansHeiid 3¢ dext Jomnepa. HampaBneHHOCTh M YaCTOTHBIM CIIEKTP M3JIy4EHUS
PEJIATUBUCTCKUX YaCTUL] B paclpeleIeHHbIX BOJTHOBOAHBIX CTPYKTYpax.

13. Uznyuenue BaBunosa-Uepenkona

N3nyueHne paBHOMEPHO ABHXKyuUlerocs 3apsana. M3imydenue BapuiioBa-UepeHKOBa B OIHOPOIHOM
qucneprupyronieil cpeae. MzmydeHne B 3aMarHM4€HHOM IJIA3MEHHOM BOJIHOBOJIE.

14. yCKOpI/ITCJ'II/I 3apSAKCHHBIX YaCTUIL

[lepexonnoe uzimydenue. CoOCTBEHHBIE BOJIHBI B NMEPHOAUYECKUX CTPYKTypax M MX BO30YKIEHHE
JBIDKYIIAMCS 3apsaoM. UepeHKOBCKOE U3/Iy4eHUE B IEPUOANYECKUX CTPYKTYpax.

15. Jlazepbl Ha CBOOOHBIX AIIEKTPOHAX

Jlazepsl Ha cBOOOAHBIX MekTpoHax. JICD — reneparop: CTpyKTypa Mot B ONTHYECKOM PE30HATOPE.
KoaddurmenT ycunenns u mopor caMoBO30YKIISHUS.

16. Haceimenne u nudpakiauoHHbie 3)(eKThl



VYeranoBuBmIMecss kojebaHuMs M BbIXoxHas MomHOCTb. JICD — ycunurens: Haceimenune u
TppakunoHHbIE 3P PEKTHI.

17. BomHOBOIHBIE CBOMCTBA 3JEKTPOHHOTO ITy4Ka

BomHOBO#HBIE CBOICTBA AJIEKTPOHHOTO ITydka. PEXKUM YCWIIGHHS CIIOHTaHHOTO M3JIyYeHHS B
HETIPEPHIBHOM ITyYKE U B KOPOTKOM CT'yCTKE.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Mecsau I'. A. HccaenoBanus o TeHEPUPOBAHUIO HAHOCEKYHTHBIX UMITYJILCOB OOJIBIIION MOIITHOCTH
M. ®UAH 2014.
2. bonorosckuii b. M. YOH 2009, 1. 179, Nell, c.1161.
3. Kapmames H. C. YOH 2009, 1. 179, Nell, c. 1191.

JlomomHUTEIbHAS IUTEpaTypa
1. Hanomma3monuka [Tekct]/B. B. Kitmmog, -M., ®usmatiut, 2010
2. Optics and Spectroscopy, 2015, Vol. 119, No. 3, pp. 385-391.Pleiades Publishing, Ltd., 2015.

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://lebedev.ru— mopran PenepanbHOro rocyJapCTBEHHOTO OIOKETHOTO YUPEKICHUS HAYKH
dwusnueckoro nnctutyta uM. I1.H.JleGeneBa Poccuiickoii akagemun Hayk.

2. http://www.edu.ru — denepanbnsrii mopran «Poccuiickoe o0pa3oBaHue).

3. http://benran.ru —OubaMOTEKA 11O €CTECTBEHHBIM HayKaM Poccuiickoit akaieMun Hayk.

4. http://www.i-exam.ru — enuHbIl Hoptan MHTEpHET-TecTUpOBaHus B chepe oOpa3zoBaHusl.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA My.]'[BTHMCI[HfIHLIE TEXHOJIOI'MH, BKIIKO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.
9. MeToauveckue YKazaHnus NJist oﬁyqalomnxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyzeHT, 10JDKEH, ¢ OJIHOW CTOPOHBI, OBJIAIETh OOIIMM HOHSITHUIHBIM aliapaToM, a ¢ IPyroi CTOPOHBI,
JOJDKEH HAyYUTHCS IPUMEHSTH TTOJTyYeHHBIC 3HAHHUS Ha MPAKTHKE, YTO TOCTUTACTCS CUCTEMAaTHIECKOM
paboroii B naboparopuu 6a30BOi opraHu3aIveld. YCIENHOe OCBOCHUE Kypca TpeOyeT HanpsKEHHON
CaMOCTOSTEIILHON pabOoThI CTyACHTA.

[Toka3zareneM BiafeHHs MaTE€pUaloOM CIY)XUT YMEHHE MOATOTOBUTH IPE3CHTALMIO JOKIaaa, YeTKO U
SICHO JIOHECTH €r0 OCHOBHOE COJEp)KaHWE, yMEHHE JOHECTH 10 ayAMTOPHU CYTh PElIaeMOd B XOIe
paboThl Gpu3nUecKoil 3aa4n.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa anekrpopuznku

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3zpadorunk: B.H. OukuH, 1oKTOp HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet nipeacrasieHrne 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENLHOCTHU, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3 CniocoOeH BRIOMUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHUKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000INATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3y4aeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare msydenus aucuuiuinHbl «CeMuHap 1o nekTpodusnke M (QU3MKE IIa3MbDy 0O0ydaroluics

JIOJDKEH

3HAThb:

(dyHIaMeHTaIbHbIE TOHATHUS, 3aKOHBI, TEOPUHU KIACCUYECKON U COBPEMEHHOM (DH3HKH;
HOPSIIKY YUCIICHHBIX BEJIMYMH, XapaKTEePHbIE AJISl pa3JINUHBIX Pa3esioB (PU3UKY;
COBpEMEHHBIE TPOOJIEMBI M METOABI (PM3UKU 1 MATEMATHKH;
o0Imue MOAXOoAbl K PEIICHHI0 MPUKIAJHBIX U TEOPETHYECKHX 3a1ad (HU3MKH U TEXHHUKH
COBPEMEHHOTO CIIEKTPaJILHOTO 000PYIOBaHUSI.

yMeTh:




a0CTparupoBaThCs OT HECYIIECTBEHHOTO IPU MOJICITUPOBAHIH PEaTbHBIX (PU3NUECKUX CUTYALHii;
HOJIB30BAThCSl CBOMMH 3HAHUSIMU JUIS peUIeHHs (yHIaMEHTANIbHBIX, NPHUKIATHBIX 337ad U
TEXHOJIOTUYECKUX 33/1a4;
Jie1aTh NPaBHIIbHBIC BBIBOJIBI U3 COIIOCTABIICHUS PE3YJIBTaTOB TEOPUH U SKCIICPUMEHTA;
MPOM3BOIUTH YHCIICHHBIE OLIEHKH I10 MOPS/IKY BETMYHHBL;
JieIaTh Ka4eCTBEHHBIC BBIBOJIBI IIPH MIEPEXOIE K MPEACIBEHBIM YCIOBUSAM B H3y4aeMbIX IpoOiIeMax;
BUJIETh (pU3MYECKOe COIepIKAHNE B TEXHMUYECKHX 3a/1a4ax;
OCBaMBaTh HOBBIC NPEIMETHbIC O0JACTH, TEOPETHYECKUE MOAXOABI M IKCIICPUMEHTAIbHBIC
METOJIMKH;
NOJIy4aTh HAWIy4yIlUe 3HAYEHHs I1apaMeTPOB CHEKTPAIbHBIX M HHBIX JJIEKTPOPH3UIECKUX
YCTaHOBOK Pa3JIMYHOTO Ha3HAYCHHUS M IPABUIILHO OLICHUBATh CTETICHb X JIOCTOBEPHOCTH;
3¢ dexTUBHO WCIONB30BaTh MOJYYCHHBIC 3HAHMS, HMMEIOLIMECS METOIbl PELICHUs 3ajad
OKCIIEPUMEHTAIBHOW (M3UKH ISl JOCTHIKCHUS HEOOXOIUMBIX TEOPETUYECKHX U IPHKIAIHBIX
PE3yJIbTaToB.
BJIaJIeTh:
HaBBIKAMU OCBOEHUS OOJBIIOT0 00beMa HHPOPMAITUH;
HaBBIKAMH CaMOCTOSITEILHOU paboThI B 1aboparopun U MHTEpHETE;
KYJIBTYPO# IOCTAaHOBKU M MOJCIMPOBAaHUs (HU3HYCCKUX 3a/1a4;
HaBBIKAMH TPaMOTHOW OOpaOOTKH pPE3yJbTaToOB OIBITa M COIOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMU;

HpaKTI/IKOﬁ HCCIICAOBAHUA U PCHICHUA TCOPCTUUCCKUX U MPUKIIAAHBIX 3a/1a4,
HaBbIKaMH TCOPCTUYCCKOI'O aHaJnM3a PCaJIbHbIX 3alda4d, CBA3AHHBIX C CO3JaHUEM COBPEMCEHHOIO
CIICKTPAJIbHOTO U, IPUKIIAJIHBIX U MCOAUIIUHCKUX HCCHCHOBaHHﬁ.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBIM OMpPOC B
HayaJie 3aHsATHs WIN B KOHLE 3aHATUS 110 IPOUIEHHOM TEME.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

KonTponp 3HaHMil npoBoauTCcs B BuAE craun Iu¢epeHIUPOBAHHOIO 3a4eTa, Ha KOTOPBIX CTYACHTY
IpeAsaraeTcsi OTBETUTH Ha BONIPOCHI O XOZ€ CBOEH HayuyHOH paboTHI.

[lepeuenb KOHTPOIBHBIX BOMPOCOB Ha 9-10 cemecTpsl:

Kakas ¢puzndeckas npobiema ucciieayeTcsi B HayqHOU rpyre?

Kakwne nepcnekTiBbl OTKPBIBACT pellleHUE JaHHOH MpoOieMbl?

KakoBbl BO3MOXKHBIEC IPUIIOKEHUS pElIeHUE TAHHOW poOIeMbI?

Kaxkas ¢usndeckas 3amaua pemaercsi B Maructepckoit padore cryznenra’?
OTtHOCuTCS 11U 3Ta 337a4a K YKUCITy IVIaBHbIX?

Kakue Teopernueckue moaxo sl UCTIONb3YIOTCS MPU PEIICHUN TaHHOM 3amaun?
Kakue BbIUMCIUTENbHBIE METOBI NCIIOJIB30BAHBI IIPH PEILICHUHU TaHHOW 3a1a4n?

e AN O M

Kaxkoe skcniepumenTansHoe 000py10BaHHE TPUMEHSIETCS IIPU PEIIEHNH JaHHOW 3aa4H, HACKOJIBbKO
OHO COBPEMEHHO?

9. Uto cOOCTBEHHO U3MEPSETCS B IKCTIEpUMEHTE?

10. C kaxoil TOYHOCTBIO IPOU3BOASTCA U3MEPEHUS, KAKOBA MIPUPOAA BO3MOKHBIX OITHOOK?

11. B ueM HOBHU3HA pemiaeMoii 3a1aqn?

12. KaxoBsI 3Tarsl paboThl?

13. C kakumu npobiaeMaMu IPUIIIOCH CTONKHYTHCS TP PEILICHUH 3a1auu?

14. Ha xakux Hay4HbIX KOH(pEPEHIHUIX IPEACTABIUIMCH MaTeprabl paboTbl?

15. Bo3MOKHBI 1 ApYyTHE MOAXOAbI K PELICHUIO TOCTABICHHOM 3a1aun?

16. ITouemy ObL1 BEIOpaH MOAXOA, PeaTU3yeMbIil B MarucTepckoil pabore cryaeHra?

17. B 4eM cOCTOWT JUYHEII BKJI/ CTYJICHTA B PEIICHUE 3aauu?

18. Uro xoTenoch Obl yIIy4lIUTh B CUCTEME IOATOTOBKE MarucTpoB Ha Kadenpe annekrpodusnke?

Kputepun oniennBanus



Ouenky «ommmaHo (10)» 3aciayXuBaeT CTyIEHT, OOHAPYXHMBIIHI BCECTOPOHHEE, CUCTEMATHYECKOE U
IyOOKOe 3HaHWE KCCIelyeMOl 3a/add, akTHBHO pa0OTaBIIMK HAa CEMHHAPCKHUX, JIa0OpPaTOpPHBIX
3aHATHAX, pPa3OMpArOIIMiiCs B OCHOBHBIX HAyYHBIX KOHIICHIIMAX [0 H3y4aeMbIM BOIPOCAM,
NPOSIBUBLIMN TBOPUECKHE CIIOCOOHOCTHM M HAy4YHBIH MMOAXOJ B MOHUMAHHMU M M3JIOKCHUM MarepHaa,
OTBET OTIMYAECTCs OOrarCTBOM W TOYHOCTBIO WCIIOJIB30BAaHHBIX TEPMUHOB, Marepuall H3JIaraeTcs
HOCJIEIOBATENILHO U JIOTUYHO.

Ouenky «oTaugHO (9)» 3aciy)KMBAaeT CTyACHT, OOHApPYXHMBIIHMI BCECTOPOHHEE, CHCTEMAaTHYeCKOe U
IyOOKOe 3HaHUE HCCIelyeMOl 3a/add, akTHBHO pa0OoTaBIIMK HAa CEMHHAPCKHUX, JIa0OpPaTOPHBIX
3aHATHAX, pPa3OMpArOIIMIiCs B OCHOBHBIX HAyYHBIX KOHIICHIMAX [0 H3y4aeMbIM BOIPOCAM,
NPOSIBUBLIMN TBOPYECKHE CIIOCOOHOCTHM M HAy4YHBIH MMOAXOJ B MOHUMAHHMU M M3JIOKCHUM MarepHaa,
OTBET OTJIMYAETCS] TOYHOCTHIO MCIIOJIIE30BAHHBIX TEPMUHOB, MaTepUall H3JIaraeTcs Mmoclie0BaTeIbHO U
JIOTUYHO.

Onesky «oTauyHO (8)» 3aciayXKMBaeT CTYyACHT, OOHAPYXHUBIIUK CHCTEMAaTH4YeCcKOe U IITyOOKOe 3HAaHHE
uCcIeqyeMOl 3ajadd, aKTUBHO paboTaBIIMH HAa CEMHUHApCKUX, JA0OpAaTOPHBIX —3aHATHSX,
pasduparomuiicss B OCHOBHBIX HAy4HBIX KOHLEHIHUSAX 110 H3y4aeMbIM BOIPOCAaM, MPOSBUBIIAN
TBOPUYECKHE CIIOCOOHOCTH W HAyYHBIH MOAXOA B TMOHMMAHWU W HU3JIOKEHHM Marepuaya, OTBET
OTIIMYAETCS TOYHOCTBIO HCIOJB30BAaHHBIX TEPMUHOB, MaTepuaj H3JIaraeTcsl IOCIEN0BaTeIbHO U
JIOTUYHO.

Ouenky «xopoo (7)» 3aciry’KHBaeT CTyIEeHT, 0OHAPY>KUBIINI CUCTEMaTUYeCKOe 3HAaHUE UCCIIeTyeMOoit
3aJa4ydl HE JOITyCKAIOIIMH B OTBETE CYIIECTBEHHBIX HETOYHOCTEW, pabOTaBIIMKA HAa CEMHMHAPCKHX,
71a00paTOPHBIX 3aHATHAX, Pa30MPAIOUIMICS B OCHOBHBIX HAy4YHBIX KOHLEMIUAX IO H3y4aeMbIM
BOIPOCaM, MPOSBUBILUI TBOPYECKHE CIOCOOHOCTH M HAyYHBIH MOAXOX B IMOHMMAHUHM U H3JIOKCHHUU
Marepualla, MaTepuall u3jaraercs Mocije10BaTelbHO U JOTHYHO.

Onenky «xopomo (6)» 3aciIyKMBaeT CTYJIEHT, OOHAPYKUBIIMK JIOCTATOYHO T[IOJIHOC 3HAHUE
HCCIIEAYeMOH 3aJayd He AOMYCKAIOUIMi B OTBETE CYLIECTBEHHBIX HETOYHOCTEW, paboTaBIIMi Ha
CEeMUHApPCKUX, JIAOOPAaTOPHBIX 3aHATHAX, Pa3OMpAIOMIMICS B OCHOBHBIX HAyYHBIX KOHLEHIHUAX II0
H3y4aeMbIM BOIPOCAM, NPOSIBUBIIUN TBOPYECKHE CIIOCOOHOCTH M HAay4YHBIA MOAXOJ B MOHUMAaHUU U
M3JI0KeHUU MaTepuaia, MaTepHai n3jaraercs mociae10BaTeIbHoO.

Onenky «xopomo (5)» 3acimyXHBaeT CTYIACHT, OOHApPYXXUBIIWK 3HAHHWE HWCCIEAYeMON 3ajadd He
JIOITyCKAIOIIUI B OTBETE CYLIECTBEHHBIX HETOYHOCTEH, pabOTaBLIMI HA CEMUHAPCKUX, JIAOOPATOPHBIX
3aHATHUAX, pa3OMparolMiics B OCHOBHBIX HAayYHBIX KOHIENIMAX [0 H3y4aeMbIM BOIIPOCAM,
MPOSIBUBIIMK HAay4YHBI NOAXOA B IMOHMMAaHUM M HW3JIOKEHHM Marepuaja, Marepuan H3jaraercs
MOCJIEI0BATENIBHO.

OneHKy «ylIOBJIETBOPUTENLHO (4)» 3aciyKWMBaeT CTYJIEHT, OOHApy>KWBIIMKA 3HAHHE OCHOBHOTO
y4eOHO-IIPOrpaMMHOr0 Marepuaia B 00bEMe, HEOOXOOUMOM IS JalibHEHeH y4eObl U npencTosmen
paboTel Mo mpodeccuu, He OTIMYABIIMIICS AKTHBHOCTBIO HA MPAKTUYECKHUX (CEMHUHAPCKHUX) U
nab0opaTOpHBIX 3aHATUSAX, HO OO0NaJaloUIMi HEOOXOOMMBIMH 3HAHMAMU JUIS YCTPAaHEHHS IO
PYKOBOZACTBOM IIPENOAaBaTeNsl JOMYIIEHHBIX TOIPEIIHOCTEH.

OLeHKY «yIOBIETBOPUTEIbHO (3)» 3aciayXuBaeT CTYIEHT, OOHAPYKMBIIMA 3HAHWE OCHOBHOIO
y4eOHO-TIPOrpaMMHOTO Marepuaia B 00bEMe, HEOOXOMMOM IS JallbHEHIeH y4eObl U MpecTosIeH
paboTel 1O mpodeccuu, He OTIMYABIIMHCS aKTHBHOCTHIO Ha IPAKTUYECKUX (CEMHUHAPCKHX) M
71a00paTOPHBIX 3aHATUAX, CAMOCTOSTEIBHO BBHITIOJIHUBILNN OCHOBHBIE IIPETyCMOTPEHHBIC IIPOrPaMMOii
3aJ[aHusl, OTHAKO JIOIYCTUBILIUI MTOTPEIIHOCTH NPU UX BBIOJHEHUH, HO 00 a0l HEOOXOAUMBIMU
3HAHWAMHU JUI1  YCTPAHEHHUs II0J PYKOBOACTBOM IIpEHojaBarens Hauboiee CyIIeCTBEHHBIX
MIOTPEIIHOCTEN.

OueHka «HEyTOBIECTBOPUTEIHHO (2)» BBICTABIAETCS CTYIEHTY, OOHApY)KUBIIEMY MPOOEIbl B 3HAHHUIX
WIN OTCYTCTBHE 3HAHUI MO 3HAYUTEIBHOH YaCTH OCHOBHOTO y4eOHO-IIPOTPaMMHOIO MaTepuaia, He
BBIIIOJTHUBIIEMY  CaMOCTOSITEIBHO — TPEIyCMOTPEHHbIE  HPOTrpaMMOM  OCHOBHBIE  3aJaHus,
JONYCTHBIIEMY NPUHIWIHAIBHBIC OUIMOKY B BBIIOJIHEHHUU MPEIYCMOTPEHHBIX MTPOTPaMMON 3a/laHHH,
He 0TpaboTaBIIeMy OCHOBHBIE NIPAKTUYECKUE, CEMUHAPCKHE, J1a00paTOpHBIE 3aHATHS, JOMYCKAIOIEMY
CYILIECTBEHHBIC OIIMOKHU MPH OTBETE, M KOTOPBI HE MOXET MPOJODKUTH 00yYSHUE WIIN MPUCTYIHTH K
podeccuoHaIBHON 1eSTeTbHOCTH 0€3 JOMOIHUTENbHBIX 3aHATHI 0 COOTBETCTBYIOIECH JUCIUIIHHE.
OrneHka «HEyJOBICTBOPUTENBHO (1)» BBICTABISIETCS CTY/ICHTY, HE OTBETHUBIIEMY Ha 3ajlaHHbIC (OTKa3
OT OTBETA)

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

ITpu mpoenennn auddepeHIMpOBaHHOTO 3ayeTa olydaromemycs: mpenocrasinsercd 30 MUHYT Ha
noaroroBky. Onpoc o0ydaromerocs: He JOJKEeH MPEBbIIIaTh OHOTO aCTPOHOMHYECKOTO yaca.



