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AHHOTANMA

CemuHap HampaBlieH Ha OCBOCHHE CTyIEHTaMHU (yHIAMEHTAIBHBIX 3HAHUN B 00NaCTH AMEKTpOPU3UKU U
(GU3UKH TJIa3Mbl, SKCIEPUMEHTAIBHBIX METOJOB U MPUOOPOB, MCHONB3YEMBIX B HAyYHO-HCCIIEI0BATEILCKON
pabore, n3ydeHue crocoOOB co31aHMs JTa0OPATOPHBIX YCTAHOBOK M C MX IOMOIIBI0 METOIOB MCCIICAOBAHUS
(GU3MUECKUX TPOIECCOB B KOHAEGHCHPOBAHHOM, I'a3000pa3HOM COCTOSHMM BEIECTBA M IUIa3Mbl, a TaKxkKe
obnacTeil MX MpPaKTHYECKOTO MPUMEHEHHs. 3agada ceMUuHapa - (hopMHpOBaHHE 0Aa30BBIX 3HAHUI B 00JacTH
aNeKTpoU3nKn ©  (QHU3UKK  TUIa3Mbl, KaK JINCUHUIUIMHBI, HWHTETPUPYIOIIEH oOmepu3nvIecKyro u
O0ILETEOPETUIECKYIO TMOATOTOBKY (PH3MKOB M O0ECIICUMBAIOUICH TEXHOJIOTUYECKHE OCHOBBI COBPEMEHHBIX
MHHOBALIMOHHBIX cep nesTenbHOCTH. OCHOBHAS LIENb CEMUHAPA - Pa3BUTh Y CTYACHTOB IIMPOKUI Hay4YHbIH
KPYro30p ¥ HaBBIKH KPATKO U SICHO M3JIaraTh CyTh PEIIacMOil 3a1auH.

1. leau u 3apauu

eap AUCUMNIMHBI
OcBoenue cryneHTamMu (yHJIaMEHTAIbHBIX 3HAaHWM B 00MacTH 3MeKTPOPHM3MKA M (DU3UKK TUIa3MEI,
IKCTICPUMEHTAIILHBIX METOZIOB M TMPHUOOPOB, UCHONB3YEMBIX B HAyYHO-HCCIEIOBATEILCKONW pabore,
M3Y4YEeHHE CITOCOOOB CO3JIaHUs JIA0OPATOPHBIX YCTAHOBOK M C WX IMOMOIIHIO METOMOB HCCIICIOBAHMS
(U3MYECKUX MPOIECCOB B KOHJCHCHPOBAHHOM, Ta3000pa3HOM COCTOSHHHM BEUIECTBA W IUIa3MBI, a
TaKke 001acTel X MPAKTUYECKOTO TPUMEHEHUS.

3agaum AUCHUTLUTHHBI
- ¢opmupoBaHue 0a30BBIX 3HAHUI B 00JACTH INEKTPOPUIUKK W (DU3UKH TJIa3Mbl, KaK TUCIHILIIHHEI,
HHTETrpUpYIOLIeH 001epU3NIECKyIO U 00IIETEOPETHYECKYIO MOATOTOBKY (PU3HKOB M 00ECIIeUnBaIOLICH
TEXHOJIOTUYECKNE OCHOBBI COBPEMEHHBIX MHHOBAIIMOHHBIX c(hep AeATeIbHOCTH;
- o0yueHHME CTYJICHTOB TPUHLUIIAM CO3JaHHMS ONTHYECKHX, JIA3€PHBIX, CIEKTPAJIbHBIX U
ANIEKTPOHHO-ITYYKOBBIX YCTPOUCTB, BBISIBIICHHE 0COOCHHOCTEH HX (yHKIIMOHAIBHBIX XapaKTePUCTHUK;
- (GOopMHUpOBAaHHE TMOAXOJOB K BBIOJIHEHHIO HCCIEIOBAaHUN CTy[JEHTAaMH B OOJIAaCTH ONTHUYECKHUX,
(OTORNEKTPOHHBIX, MEKTPOPU3MUSCKUX M3MEPEHUIH B paMKax BBIIOIHEHHs paboT B J1abOpaTopHsix
0a30BbIX TPEANPHUITHIA;
— NpHOOpeTeHNe HABBIKOB NPUMEHEHHS IMOJTYYEHHBIX 3HAHMH B CMEXHBIX M MEXIUCHUIUIMHAPHBIX
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 cHocoOGH  MCIONbL30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneet cuctemoii pynnamentransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00JacTu OIBIT M pPEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [ToHnMaeT MEeXANCLIUILIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

OIIK-2.1 NmeeT 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 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBaHN B obnmactu cBoel  mpodeccroHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 CnocoGeH BbIOMpaTh U (MIIN) penieHus

pazpabarbiBarh noaxonsl K pemeHuo Tunosbix |OIIK-3.2  CnocobeH wucmonb30BaTh HMCCIENIOBATEIBCKHUE
Y HOBBIX 33/1a4 B 00J1aCTH MPO(PECCHOHAIBHON |METOAbl IPH PEIICHUH HOBBIX 3ajad, PUMEHSsS 3HAHHUS B
NesITeTIbHOCTH, YUUTBIBasi 0COOCHHOCTH U pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)




OrpaHWYCHUA PA3JIMIHBIX MCTOIOB PCIICHNA OIIK-3.3 BrmageeT aHAJIUTHYECKUMHA U BBIYUCIUTEILHBIMU
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
[1K-1 CriocoGen craButh, GopMaar30BbIBaTh U |MHOOPMaIMIO 00 aKTyasbHBIX PE3yJbTaTaX MCCIIEOBaHUM B
pelars 3a/1a491, B TOM YUCJIe pa3padarTbiBath U |PAMKaX TEMAaTHYECKOH 00IacTH CBOEH IpoQeccCHOHAIbHOMI
HCCIIeIOBAaTh MaTEMAaTHYECKUE MOICTH NEeSTENbHOCTH

U3y4aeMbIX SBICHUN U TPOLECCOB, cUCTeMHO  |[TK-1.2  CmocoGeH  BBIABUTATh  THIIOTE3bI,  CTPOUTH
AHAIIM3MPOBATh HAYYHBIE IIPOOIEMBI, IIOIY4aTh |MaT€MAaTUUECKUE MOIENU JJId  ONUCAHHMSA  H3YyYaeMbIX
HOBBIC HAYYHbBIE PE3ybTaThI SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJIETH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
(hyHIIaMeHTaIbHbIC TTOHITHS, 3aKOHBI, TEOPUHN KIIACCUIECKON M COBPEMEHHON (DU3UKY;
MOPSJKY YUCIICHHBIX BEJTMYWH, XapaKTepHBIC ISl pa3TUUHBIX pa3lAelioB (QU3HKH;
COBPEMEHHBIE MPOOIEMBI U METO/IBI (PU3UKH H MaTEMATHUKH;
o0mye Momxoapl K PEUICHUI0 TMPHUKIATHBIX W TEOPETUYECKHX 3a/iad (DU3HKH W TEXHHKH
COBPEMEHHOTO CIIEKTPAIILHOTO 000PYIOBaHMUS.

0
U
0
U

YMETh!
[l abcTparupoBaThCs OT HECYIECTBEHHOTO ITPHU MOJICIMPOBAHNY PeabHbIX (GU3MUECKUX CUTYalN;
O MOJIb30BATECSl CBOMMH 3HAHUSMHU JJIS1 pelieHus (yHAaMEHTAIbHBIX, MPUKIAJHBIX 3a1ad |
TEXHOJIOTUYECKUX 3a/1a4;
[J nmenars NpaBUIIbHBIC BHIBOABI U3 COMIOCTABICHUS PE3YAbTaTOB TEOPHU U SKCIICPUMEHTA;
[J npou3BOAMTH YUCIECHHBIE OLIEHKU 110 NOPSAKY BEJIUYHHBI;
[J nenarh Ka4yeCTBEHHBIE BBHIBOABI PH MEPEXO/IE K NPEACTIbHBIM YCIOBUSAM B H3y4aeMBIX MPoOIeMax;
[l BHAETH PU3MUYECKOE COAEPKaHUE B TEXHUUECKUX 3a/1a4ax;
O OCBaMBaTh HOBBIE MPEIMETHBIC OOJIACTH, TEOPETHYECKHE IOAXOAbI M 3KCIEPUMEHTAIIbHBIC
METO/IUKY;
O MOJy4yaTh HAWIydllWe 3HAYCHUS NapaMEeTPOB CIEKTPAIbHBIX M HMHBIX 3JIEKTPOYU3NYECKUX
YCTaHOBOK pa3JIMYHOI0 Ha3HAYEHUS U [IPaBUJIBHO OLIEHUBATh CTENEHb UX JOCTOBEPHOCTH;
O 3¢ (GEKTUBHO HCIIONB30BATh IOJYYCHHBIE 3HAHUS, HMCIOIIMECS METOABl pELICHHs 3a7ad
OKCTIEPUMEHTANbHON (HU3UKH I JIOCTIDKEHHS HEOOXOANMBIX TEOPETHYECKHMX M HPUKIAJHBIX
pe3yabTaToB.

BJIaJICTh:

[J HaBBIKAMH OCBOEHHS 0OJIBIIOTO 00beMa HH(OpMaIH;

[l HaBBIKAMH CaMOCTOSTEIbHON paboThI B 1abopatopuu u MHTEpHETE;

[J KyJnbTYpOH MOCTAaHOBKH U MOAETHPOBaHUS QU3NUECKUX 3a7ad;

[l HaBBIKAMU TPaMOTHOH O0OpaOOTKM pEe3ylbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYECKUMHU
JaHHBIMH;

[J mpakTUKOHN MCCIE0OBAaHUS U PEILEHUs TEOPETUUECKUX U IPUKIIAJHbIX 331a4;

[l HaBBIKAMH TEOPETHYECKOTO aHAJIM3a PEajbHBIX 33]1a4, CBA3AHHBIX C CO3JaHHUEM COBPEMEHHOIO
CIIEKTPAJIBHOTO U, IPUKIAJHBIX U MEIUIUHCKUX MCCIIEIOBAHUH.

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 BosHOBOIHBIE CBOKCTBA 3JIEKTPOHHOTO 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
[londaTe  HM3KOTEMIEpPAaTypHOM  IUIAa3Mbl, 3aJa4d  JMATHOCTHKU. PaBHOBecHas  Iia3ma:

pacupeaciiCHrud 9aCTHULl 10 SHCPIrusaM, IMIOTHOCTU HeﬁTpaanbe " 3aps’KCHHBIX YaCTHUIL, TCIIJIOBOC

U3IIyUYCHHUE.

2. Monenu paBHOBECHUS

MO}:[GJ'H/I PaBHOBCCHA U CBA3AHHBIC C HUMHU IMAPaAMCTPBI: JIOKAJIBHOC TCPMHUYCCKOC PABHOBCCHUC,

YaCTUYHOC JIOKAJIbHOC TEPMUUYCCKOC

CTOJIKHOBUTCJIbHO—paAnallUOHHAA MO/CJIb. OnTuyecKui CIICKTP U INIa3MCHHBIC TapaMCTPhI.

3. BelcokoTemneparypHas ia3ma

paBuoBecue (HJITP),

KOpOHaJIbHasi MOJICJIb

IInoTuas BBICOKOTCMIICpATypHasd IUIasMa U I/IHepLII/IaJ'IBHLII\/’I praBJ’IFICMLIﬁ CHHTC3.

TEPMOSIAEPHBIX peakunii. HepUHaIbHBIA TEPMOSIIEPHBIIA CUHTES.

4. IMunu-adpdexr

(MKP),

Ceuenus

[Muau-a3ddexr. Anuadbatnueckoe cxarue. PapHoBecue benHera. CBsi3b TOKa U TEMIIEpPaTyphI MIa3Mbl

nyuHYa.

5. Yckoputenu 3apspKeHHBIX YaCTHI]

VYekopurenu 3apspkeHHBIX dactvn. Knaccuguxanums. Ilpumenenns. CHIBHOTOYHBIE YCKOPUTEIH.
3apsbkeHHas 1uiazMa. OCHOBHBIE TOHATUS M XapakTepHble 3HadeHusa. CrnocoObl ommcaHusl.
Heo6x0aMMocTh caMOCOIIaCOBaHHOTO TTOIXO0AA.




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

Cxembl 11070B A1 POPMHUPOBAHUS MyYKOB C PA3IMYHBIMU HapamerpamMu. PU3HUECKHE MOJIEIH.
OcHoBHBIE (PAKTOPBI, BIUSIONINE HA XapaKTEPUCTUKHN TUOAOB U BEIOOP MOJEIICH.

8. Ou3nueckue Npouecchl Ha MOBEPXHOCTH

dusnyeckue Mpouecchl Ha MOBEPXHOCTH. THIBI SMHCCHH: TEPMOIEKTPOHHAS, ABTOAIEKTPOHHAs,
B3pBIBHASI OJICKTPOHHAS, (POTODICKTPOHHAS, BTOPHYHAS DJICKTPOHHAS OMHUCCHH, SMHCCHS C
MOBEPXHOCTH CETHETOIIEKTPUKOB.

9. CUJIbHOTOUHBIE ITyYKH B Ta3€ U MJa3Me

CUJIBHOTOUYHBIC IYYKH B ra3e U mjiazMme. YCIOBUSI BOSHUKHOBEHHS TOKOBOW HEMTpalM3alluy My4yKa B
wiazme. XapakTepHble MacIITadbl mporeccoB. HecranoHapHblie sBICHUS NPU MHXKEKIUU MydKa B
masmy.

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

HecrannonapHass noHu3anus MpU WHXKEKIUHU IIy4YKa B HEUTpaJIbHBIA ra3. dusznyeckue Mpouecchbl
[P B3aMMOJCHCTBUY Iy4Ka ¢ HEMTPAJbHBIM ra30M. 3apsaoBas U TOKOBas HEHTpaju3alus Mydka B
rase.

11. U3ny4yeHue penaTUBUCTCKUX YaCTHII

MOHOXpOMAaTHUYECKOE  IEKTPOMArHUTHOE  MW3IY4YEHHE  PEJITUBUCTCKMX  YacTull.  YCJIOBUE
YepEeHKOBCKOTO pe3oHaHca. J{nnna ¢popmuposanus. M3iydeHue pensiTUBUCTCKOTO OCIMILIATOPA.

12. Dddexr Homnepa

Hopmaneheiii n aHomanbHblid 3¢ ¢ext Jomnepa. HanpaBieHHOCT M 4aCTOTHBIA CHEKTP M3IyUYCHHUS
PEJIATUBUCTCKUX YaCTUL] B paclpeleIeHHbIX BOJTHOBOAHBIX CTPYKTYpax.

13. Uznyuenue BaBunosa-Uepenkona

N3nyuenne paBHOMEpPHO ABHWXKyuUlerocs 3apspa. M3mydenue BasunoBa-UepeHkoBa B OZHOPOIHOM
qucneprupyronieil cpeae. MzmydeHne B 3aMarHM4€HHOM IJIA3MEHHOM BOJIHOBOJIE.

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

[lepexonHoe uzimydenue. CoOCTBEHHBIC BOJHBI B MEPHOAWYECKUX CTPYKTypax M UX BO30yXKIeHHE
JBIDKYIIAMCS 3apsaoM. UepeHKOBCKOE U3/Iy4eHUE B IEPUOANYECKUX CTPYKTYpax.

15. Jlazepbl Ha CBOOOHBIX AIIEKTPOHAX

Jlazepsl Ha cBOOOAHBIX ekTpoHax. JICD — reHeparop: CTpyKTypa Mojsi B ONTHYECKOM PE30HATOpE.
KoaddurmenT ycunenns u mopor caMoBO30YKIISHUS.

16. Haceimenne u nudpakiauoHHbie 3)(eKThl



VYeranoBuBmnecs: kojeOaHus M BbIXxoxHass MomHOcTh. JICD — ycunurens: Haceblmenne wu
TppakunoHHbIE 3P PEKTHI.

17. BomHOBOIHBIE CBOMCTBA 3JEKTPOHHOTO ITy4Ka

BonHOBOZHBIE CBOMCTBA JJIEKTPOHHOTO ITydka. PEXWUM YCHJICHHS CHOHTAaHHOTO H3IYYCHHUS 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)

CTyzieHT, I0JDKEH, ¢ OJIHOW CTOPOHBI, OBJIAICTh OOIIMM HOHSITHUIHBIM alllapaToM, a ¢ IPyroi CTOPOHBI,
JOJDKEH HAyYUTHCSl IPUMEHSATH NOIyYCHHBIC 3HAHUS Ha MPAKTUKE, YTO JOCTHTACTCSl CHCTEMAaTHUYECKOM
paboroii B 1aboparopuu 0a30BOI OpraHu3alyei. YcrenrHoe 0CBOCHHE Kypca TpeOyeT HarpspkEHHON
CaMOCTOSTEIILHON pabOoThI CTyACHTA.

[Toka3zareneM BiafeHHs MaTE€pUaliOM CIY)KUT YMEHHUE IOATOTOBHUTH IPE3CHTALUIO JOKIIA/A, YETKO M
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 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
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 CnocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHLHBIMHU
METOJJaMH pelIeHMs], 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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0iacTh cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATH KAU€CTBO pa3padoTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare m3yuenus aucuuiuinHbl «CeMHHAp MO 3JeKTpodu3uke U (pusnke mia3Mel» 0O0ydaromIMHcs

JIOJIKCH::
3HATh:
[0 ¢dyHmaMeHTaIbHBIC TOHATHS, 3aKOHBI, TEOPUU KIIACCUYECKON U COBPEMEHHOU (DU3UKY;
[ TOpSIIKH YMCIICHHBIX BEJIMYVH, XapaKTePHbIE [Tl PA3IMYHbBIX Pa3/ieinoB GU3HKU;
[] COBpEMEHHBIE MPOOIEMBI U METOIBI (PU3UKH H MaTEMaTUKH;
0 o0mye Momxoapl K PEUICHHI0 TMPHUKIATHBIX W TEOPETUYECKHX 3a/lad (DU3MKH W TEXHHKH

COBPEMEHHOTO CIIEKTPaJILHOTO 000PYIOBaHUSI.
yMeTh:



[J abcTparupoBaThCs OT HECYIIECTBEHHOTO IIPH MOJACIIMPOBAHUH PEaIbHBIX (PU3MUECKUX CUTYAIH;

O MOJIb30BAaThCSl CBOMMH 3HAaHMSMHU JUIS pelleHus (pyHIaMEHTaJIbHbBIX, MPUKIATHBIX 33734 |
TEXHOJIOTMYECKUX 33/a4;

[J nmenars npaBUIbHBIE BBIBOABI U3 COIIOCTABIICHUS PE3YJIbTaTOB TEOPUU U SKCIIEPUMEHTA;

[/ TpOM3BOAUTH YUCIIEHHBIE OLEHKH 110 MOPSAKY BETUUHMHBL;

[l nenaTh Ka4eCTBEHHBIE BBIBOBI IPH MEPEX0JI€ K MPEACTbHBIM YCIOBHIM B H3y4aeMbIX IpodieMax;
[J BuAeTh PU3NUECKOE COACPKAHNE B TEXHUUECKUX 3a/1a4aX;

O OCBaMBaTh HOBBIC TPEIMETHBIC O0JACTH, TEOPETUUECKHE TIOAXOAbl U AKCIICPUMEHTAJIbHBIC

METOJUKH;
O MOJTydYaTh HAWIyYIIMe 3HAYCHUS IapaMeTpOB CHEKTPAIBHBIX W HMHBIX 3JIEKTPOPHU3MUSCKUX
YCTaHOBOK pa3JIMYHOIO Ha3HAUYEHUS U MPABHIBHO OLIEHUBATh CTENIEHb UX IOCTOBEPHOCTH;
O 9 (QEKTUBHO HCMOIB30BaTh IOMYUYCHHBIC 3HAHMSA, HMEIOLIMECS METOAbl pPELICHUs 3a1ad
9KCICPUMEHTAIbHON (U3UKK Al JOCTIDKEHHs HEOOXOAMMBIX TEOPETUYECKUX U MPUKIaIHBIX
pE3yNbTaToB.

BJIaJeTh:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;

[/ HaBBIKAMH CaMOCTOSTEIBHOW paboTHI B 1abopaTopuu u MHTEpHETE;

[l KyJnbTYpO# HOCTaHOBKU M MOJEIHPOBAaHUs (HU3MYESCKUX 3a/1a4;

[l HaBBIKAMU TPAaMOTHOW OOpaOOTKM pE3yIbTaTOB OIBITa M COMOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMU;

[] MpaKTUKOM UCCIETOBAaHHS U PEIICHUS TEOPETUICCKUX U MPHUKIIAIHBIX 33]1a4;

[l HaBBIKAMH TEOPETHYECKOI0 aHaJIM3a pPealibHBIX 33jad, CBS3aHHBIX C CO3JaHUEM COBPEMEHHOTO
CIIEKTPAJIBHOTO M, IPUKIAIHBIX H METUIIMHCKUX HCCIICAOBAHUM.

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

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs WIN B KOHLE 3aHATUS 110 IPOUIEHHOM TEME.

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

Kontpons 3HaHuit npoBoautcs B Bue caadn Iup(epeHIUpOBaHHOTO 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

Kakoe skcniepumeHTanbsHoe 000pyioBaHNE IPUMEHSIETCS IIPU PELICHNH JaHHOHM 33134, HACKOJIbKO
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 «ommyaHo (10)» 3acimyXMBaeT CTyIEHT, OOHAPYKUBIIUI BCECTOPOHHEE, CUCTEMAaTUYECKOe U
IyOOKOe 3HaHWE HCCIelyeMO 3a/laud, aKTHMBHO pa0OoTaBIIMKA Ha CEMHHAPCKHX, JIA0OPaTOPHBIX
3aHATHAX, pPa3OMpArOIIMiiCs B OCHOBHBIX HAyYHBIX KOHIICHIIMAX [0 H3y4aeMbIM BOIPOCAM,
NPOSIBUBLIMN TBOPYECKHE CIIOCOOHOCTH W HAyYHBII MMOJXOJ B MOHUMAaHHM U M3JIOKCHUHM Marepuala,
OTBET OTJIMYACTCS OOrarCTBOM M TOYHOCTHIO HCIIONB30BaHHBIX TEPMUHOB, MaTe€pHal H3J1araercs
HOCJIEIOBATENILHO U JIOTUYHO.

Ouenky «oTnuHO (9)» 3aciyKUBaeT CTYACHT, OOHApYKUBIIUI BCECTOPOHHEE, CHCTEMAaTHYECKOE H
DIyOOKOe 3HaHWE MCCIelyeMO 3a/laud, aKTHMBHO pa0OTaBIIMKA HAa CEMHHAPCKHX, JIA0OPAaTOPHBIX
3aHATHAX, pPa3OMpArOIIMIiCs B OCHOBHBIX HAyYHBIX KOHIICHIMAX [0 H3y4aeMbIM BOIPOCAM,
NPOSIBUBLIMN TBOPYECKHE CIIOCOOHOCTH W HAyYHBII MMOJXO] B MOHUMAaHHM U M3JIOKCHUHM Marepuala,
OTBET OTJIMYAETCS] TOYHOCTBHIO MCIOIB30BAHHBIX TEPMUHOB, MaTepyall M3JIaraeTcs Moclie0BaTeIbHO U
JIOTUYHO.

Onesky «oTau4yHO (8)» 3aciHyXHUBaeT CTYACHT, OOHAPYKMBIIMHA CUCTEMAaTHYECKOE U IIIyOOKOe 3HaHME
UCCIeqyeMOl 3ajJayd, AaKTUBHO pa0OTaBIIMi Ha CEMHMHApCKUX, JIAOOPAaTOpPHBIX 3aHATHSAX,
pa3duparomuiicss B OCHOBHBIX HAay4YHBIX KOHLEMLHUSX [0 H3y4aeMbIM BONPOCAM, IPOSBUBLINMA
TBOPUYECKHE CIIOCOOHOCTH W HAy4HBIH IOAXOX B TMOHMMAaHWM W W3JIOKEHHM MaTepuana, OTBET
OTIIMYAETCs TOYHOCTBIO HCIIOJIB30BaHHBIX TEPMUHOB, MAaTEpHall M3Jaraercs IOCIENOBATENbHO U
JIOTUYHO.

OueHky «xopo1o (7)» 3aciIyKUBaeT CTyAECHT, OOHAPYKUBIINH CHCTEMAaTHYECKOe 3HAHNE HCCIIEoyeMOi
3aJaydl HE JOIYyCKAIOIIMH B OTBETE CYIIECTBEHHBIX HETOYHOCTEH, PabOTaBIIMK HAa CEMHHAPCKHX,
71a00paTOPHBIX 3aHATHAX, PA30MPAIONIMICSd B OCHOBHBIX HAyYHBIX KOHLEHIMAX MO H3y4aeMbIM
BOIPOCaM, MPOSIBUBIIMN TBOPYECKHE CIOCOOHOCTH M HAyYHBIM MOAXOA B MOHHUMAHWUU U H3JIOKECHUH
Marepualla, MaTepuall u3jaraercs Mocije10BaTelbHO U JOTHYHO.

Onenky «xopomo (6)» 3aciyXWBaeT CTYJACHT, OOHAPYXUBIIMK JIOCTATOYHO TIIOJIHOC 3HAHUE
HCCIIEAYeMOH 3aJadyd He JOIyCKAIOMUIl B OTBETE CYIIECTBEHHBIX HETOYHOCTEH, paboTaBmMi Ha
CEeMUHApPCKUX, JIAOOPATOPHBIX 3aHATHAX, Pa3OMpPAIOIIMICS B OCHOBHBIX HAYYHBIX KOHIEMHIHMAX IIO
H3y4aeMbIM BOIPOCAM, IPOSIBUBIIMK TBOPYECKHE CIOCOOHOCTH M HAay4YHBIH MOIXOJ B NOHUMAaHWUU H
M3JI0KeHUU MaTepuaia, MaTepHai n3jaraercs mociae10BaTeIbHoO.

Onenky «xopomro (5)» 3acimyKUBaeT CTYACHT, OOHApY>KWBIIMK 3HAHUE HCCIIEAyeMOW 3ajadd He
JIOITyCKAIOIIMI B OTBETE CYIIECTBEHHBIX HETOUHOCTEH, pabOTaBILIMI Ha CEMHUHAPCKHUX, JIAOOPATOPHBIX
3aHATHUAX, pa3OMparolMiics B OCHOBHBIX HAayYHBIX KOHIENIMAX [0 H3y4aeMbIM BOIIPOCAM,
MPOSBUBIINKA HAy4HBI IOAXOA B TOHMMAaHWM M W3JIOXKEHUM MaTepuajna, MaTepuan H3JIaraeTcs
[IOCJIEI0BATENBHO.

OneHKy «ylIOBJIETBOPUTENLHO (4)» 3aciyKWMBaeT CTYJIEHT, OOHApy>KWBIIMKA 3HAHHE OCHOBHOTO
y4eOHO-IIPOTPaMMHOTO MaTepHajia B 00bEMe, HeOOXOMUMOM ISl JaJlbHeHWIeld y4eObl U MpenCcTosIeh
paborel Mo mnpodeccur, HE OTIMYABIIUICS AaKTUBHOCTHIO Ha TNPAKTUYECKHX (CEMHUHAPCKUX) H
1a0OpaTOPHBIX 3aHATUSAX, HO OOJAaJArOIMiA HEOOXOJMMBIMU 3HAHUSAMH JUIS yCTPAHEHHS TOJ
PYKOBOZACTBOM IIPENOAaBaTeNsl JOMYIIEHHBIX TOIPEIIHOCTEH.

OLeHKY «yIOBIETBOPUTEIbHO (3)» 3aciayXuBaeT CTYIEHT, OOHAPYKMBIIMA 3HAHWE OCHOBHOIO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOUMOM JUTsl JallbHEHIeH y4eObl U mpencTosen
paboTel 1O mpodeccuu, HE OTIMYABLIMUCSH AaKTUBHOCTHIO Ha MPAKTHYECKUX (CEMHHAPCKUX) H
71a00paTOPHBIX 3aHATUAX, CAMOCTOSTEIBHO BBHIIIOJIHUBIINI OCHOBHBIE MIPEAYCMOTPEHHBIE IPOTrPaMMOit
3aJ[aHusl, OTHAKO JIOIYCTUBIINI MOTPEITHOCTH IIPH WX BBHITIOJIHEHHUHU, HO 00JIaIal0IINi HEOOXOAUMBIMH
3HAHWAMHU JUI1  YCTPAHEHHUs II0J PYKOBOACTBOM IIpEHojaBarens Hauboiee CyIIeCTBEHHBIX
MIOTPEIIHOCTEN.

OreHKa «HEYJOBJICTBOPUTENBHO (2)» BBICTABISIETCS CTYIEHTY, OOHAPYKHUBIIIEMY MPOOEIbl B 3HAHUAX
WIH OTCYTCTBHE 3HAHUH MO 3HAYUTENHHOM YacTH OCHOBHOIO y4eOHO-NPOrpPaMMHOIO MaTepuana, He
BBIIIOJTHUBIIEMY  CaMOCTOSITEIBHO  HPEIyCMOTPEHHBIE  NPOrpaMMON  OCHOBHBIE  3aJlaHuf,
JOITyCTUBLIEMY NMPUHLIMIINAIBHBIE OIIMOKH B BBIMOJIHEHUH MPEIYCMOTPEHHBIX IPOrPaMMOM 3aJaHUid,
HE 0TpaboTaBIIEeMy OCHOBHBIE IPAKTUYECKUE, CEMUHAPCKHE, JTa00PAaTOPHBIE 3aHATHS, JOIMYCKAIOIEMY
CYLIECTBEHHBIC OIIMOKU MPHU OTBETE, U KOTOPBIA HE MOXKET MPOAOJDKUTH OOYUEHUE WM HPUCTYIUTH K
podeccuoHaIBHON 1eSTeTbHOCTH 0€3 JOMOIHUTENbHBIX 3aHATHI 0 COOTBETCTBYIOIECH JUCIUIIHHE.

OrneHka «HEYJOBIETBOPUTENBHO (1)» BhICTABISIETCS CTYIEHTY, HE OTBETHUBIIEMY Ha 3ajJaHHbIC (OTKa3
OT OTBETA)

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

ITpu nposenennn auddepenupoBaHHOro 3adera olydaromemycs npenocrasisercss 30 MHUHYT Ha
noaroroBky. Onpoc o0ydaromerocs: He JOJKEeH MPEBbIIIaTh OHOTO aCTPOHOMHYECKOTO yaca.



