degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: CemuHap 110 3MeKTpou3uKe U GU3MKE Ia3Mbl
10 HANPABJICHHUIO: dotoHrKa 1 onTOMH(POPMATHKA
NpoduJIb MOATOTOBKH: ®oTOHMKA, KBAHTOBBIE TEXHOJIOTUHU U AByMEPHBIE MaTepHaIbI

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa anekrpoduznku

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: B.H. OukuH, n1-p ¢pus.-mar. Hayk, mpodeccop

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpsl anekTpodusuku 14.06.2024



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-2.1 UmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIeIOBaHMi B 00J1acTH (POTOHUKH M ONITOMH()OPMATHKU

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacTh cBoeil mpodecCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

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

po¢eCcCUOHANBHOMN NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANBHBIE 3a]1a41

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI

OIIK-3 Cnoco0OeH BbIOUpaTh U (UIH) pELICHUS

paspabarbiBarh oaxobl K pemenuo TunoBbix  |OITK-3.2  CrniocobeH HCmonb30BaTh  HCCIENOBATEIBCKHE

1 HOBBIX 3a14a4 B obmactu HpO(beCCPIOHaJIBHOﬁ
ACATCIIbHOCTU, YUUTbIBAsI OCOOEHHOCTH U
OrpaHn4CHUA pa3JIMYHbIX MCTOAOB PCUHICHUA

METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)

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




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATH 3HaHHA B ob0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCO0
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocoOeH 1 roTOB K IMOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM NI TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHABHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemiarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
OKCIIEPUMEHTAIbHBIE METOIbl HCCIENOBaHUH B 00IacTu
($hoToOHHKH W ONTOWH(POPMATUKKM K KOHKPETHOW HAy4HOM
3aj1a4ye ¥ MHTEPIPETUPOBATH MOTYYCHHBIC PE3YIbTaThI

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

o0Ime MoaXoAbl K PEIICHUI0 TPUKIAJAHBIX W TEOPETUYECKUX 3alad (UM3UKH M TEXHUKH

MOJIb30BATbCA CBOMMH 3HAHUAMHU [JI1 PCIICHUA (bYH,I[aMCHTaJ'IBHBIX, MNPpUKJIAAHBbIX 3aJ1a4 U

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

MoJIy4aTb HAWJIYy4IIUC 3HAUYCHUSA MapaMCTPOB CIICKTPAJIbHBIX W HWHBIX SHGKTpO(i)I/IBI/I‘-ICCKI/IX

3¢ (exTHBHO WCTOIB30BaTh NOMYYEHHBIC 3HAHWS, HMMEIOIIMECS METOIbl PEIICHUS 3a/1aq
IKCTICPUMEHTAILHON (U3UKK JJISl  JTIOCTHXKCHHS HEOOXOIMMBIX TEOPETHUYECKUX W MPUKIAIHBIX

3HATB!
(dbyHIaMeHTaIbHbIE TOHATHUS, 3aKOHBI, TEOPUHU KIACCUYECKON U COBPEMEHHOM (DH3HKH;
HOPSIIKY YUCIICHHBIX BEJIMYMH, XapaKTEePHbIE AJIsl Pa3JINUHBIX Pa3/esioB (PU3UKY;
COBpEMEHHBIE TPOOIEMBI M METOAB! (PU3UKU U MATEMATHKH;
COBPEMEHHOTO CIIEKTPaJILHOTO 000PYIOBaHUSI.
YMETB:
a0CTparupoBarhbCs OT HECYLIECTBEHHOTO IIPH MOJCINPOBAHNH PEaTbHBIX (PU3NUECKUX CUTYAL;
TEXHOJIOTUYECKUX 3a/1a4;
JleaTh MPaBUIBHBIE BBIBOABI U3 COMOCTABIEHUS PE3YJIbTATOB TEOPUU U IKCIIEPUMEHTA;
[IPOU3BOIUTH YUCICHHBIE OLIEHKH 110 OPSIKY BEIUYUHBI;
JieJIaTh Ka4eCTBEHHBIC BBIBOJIBI IIPH MEPEXO/E K MPEIEIbHBIM YCIOBHIM B H3y4aeMbIX NIPOOIeMax;
BUZIETh (pU3nMUecKoe colepKaHne B TEXHUYECKHX 3a/1a4ax;
METO/IUKY;
YCTaHOBOK pPa3IMYHOI0 Ha3HAYEHUS U IIPaBUJIBHO OLIEHUBATh CTENEHb UX JOCTOBEPHOCTH;
pe3yabTaToB.
BIIAJICTh:

HaBBIKAMU OCBOEHHS 00JIbIIOro 00beMa HHPOpPMAIUH;
HaBBIKAMM CaMOCTOSTENIbHON paboTel B 1aboparopun u MHTepHeTe;
KyJBTYpOW IOCTAaHOBKU M MOJEIIMPOBaHMS (PU3UUECKUX 3a]ay;
HaBbIKAMH TPaMOTHON OOpaOOTKM pe3yNnbTaTOB OIBITA M COINOCTABIEHHS C TEOPETUYECKUMHU

JaHHBIMH

MIPaKTUKOW MCCIEIOBAHMS U PEIICHUS TEOPETUIECKUX U MPUKIIAJIHBIX 3a/1a4;
HaBBIKAMHU TEOPETHUUYECKOTO aHalIW3a pealibHbIX 3aJ1a4, CBSI3aHHBIX C CO3JAHUEM COBPEMEHHOTO
CHEKTPAIBHOTO U, MPUKJIAJAHBIX U MEAUIIMHCKUX UCCIIETOBAHHM.




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

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.

No Tema (pazmen) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Huzkoremneparyphas miasma 3 2
2 Mogenu paBHOBECHS 3 2
3 BricokoTemneparypHas mia3ma 4 1
4 [Muag-addexr 3 2
5 Yekoputenu 3apsKeHHbBIX YaCTHI] 4 2
6 DJEeKTPOHHbIE U HOHHBIE YCKOPUTETH 3 1
7 Jvionet 1uis 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 |9ddexr Jomnepa 4 2
13 Nsnyuenne BasuiioBa-UepeHnkosa 4 2
14 | Yckopurenu 3apsKEHHBIX YacTHIL 4 2
15  |Jla3epbl Ha CBOOOAHBIX ANEKTPOHAX 4 2
16 Hacrpimenne u IU(PpaKLUOHHBIC 4 )
b deKTH
17 BonHOBOIHBIE CBOWCTBA 3JEKTPOHHOTIO 3 )
my4Ka
Hroro yacos 60 30
Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszeniam)

Cemectp: 1 (Ocennuii)

1. HuskoremneparypHas 1ia3ma

[londATHE  HHM3KOTEMIEPATYpPHOM  ILIA3MBI,

3aJa4u

JOUarHOCTHKU. PaBHOBecHas

jiasma:

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

U3IIyUYCHHUE.

2. Monenu paBHOBECHUS

Mopnenu paBHOBECHSI M CBS3aHHBIE C HUMH IapaMeTphl: JIOKAIBHOE TEPMHUYECKOE pPaBHOBECHE,
YacTHYHOE JIOKallbHOe TepMuyeckoe paBHoBecue (YJITP),
CTOJIKHOBUTEIIbHO—PaAHallMOHHAs MOAEIb. ONTHYECKUN CIEKTP U IJIa3MEHHBIEC TapaMeTPhI.

3. BelcokoTemneparypHas mia3ma

kopoHasnbHag wmozaens (MKP),




[InoTHass BbIcOKOTEMIEpaTypHas Iula3Ma M MHEPLUAIbHBIN yrnpasisieMblil cuHTe3. CeueHus
TEPMOSAEPHBIX peakuuid. THepunansHelil TEpMOSIEPHBII CUHTES.

4. IMunu-adpdexr

[Munu-3¢dext. Annabarnueckoe cxarue. PasHoBecue bennera. CBsi3b TOKa U TeMIEpaTypsl 1a3Mbl
[UHYA.

5. Yckopurenu 3apsKeHHBIX YaCTUL]

VYekoputenu 3apsbkeHHbIX uacTuil. Kitaccuduxaums. Ilpumenenuns. CHIBHOTOYHBIE YCKOPUTEIH.
3apshkeHHass 1uiazMa. OCHOBHBIE TIOHSTHSI M XapakTepHble 3HadeHus. CrnocoObl omucaHusl.
Heo0xoanMocTh caMoCOracoBaHHOTO MOAX0AA.

6. DNEeKTPOHHBIE U MIOHHBIE YCKOPUTEIH
CHJIBHOTOUYHBIE 3JIEKTPOHHBIE 1 HOHHBIE YCKOPUTEH. Y3JIbl CHIIBHOTOYHBIX YCKOPUTENEH.
7. Anoasr asist GOPMHUPOBAHUS Y UIKOB

CxeMbl 110A0B uig (POPMUPOBAHMS IMYyYKOB C Pa3IMYHBIMU NapameTpamu. duzndeckue MOAEIH.
OcHoBHbIE (haKTOPBI, BIUSIONINE HA XapaKTEPUCTUKU AUOJOB M BEIOOP MOJIETIEH.

8. dusnuecKkue Mpoueccs Ha HOBEPXHOCTH

@usnyeckne MpoLeCcCh HAa MOBEPXHOCTU. THIBI SMUCCHUH: TEPMOAJIEKTPOHHAS, aBTOAIEKTPOHHAS,
B3pBIBHAsL OJEKTPOHHAs, (OTORIEKTPOHHAS, BTOPHYHAS ODJIEKTPOHHAs HMUCCHH, OSMHCCHS C
[TOBEPXHOCTH CETHETOIIEKTPHUKOB.

9. CHIIbHOTOYHEIE ITy4YKH B Ira3c U Ijiasme

CuibHOTOUHBIE ITyYKU B ra3e U Ijla3Me. YCJIOBUS BOZHMKHOBEHUS TOKOBOW HEHTpanu3aluy Iydka B
ia3Me. XapakTepHble MacTaObl npoueccoB. HecraunonapHble SBIEHUS! IPU MHXEKIHUH MyYKa B
I1a3My.

Cemecrtp: 2 (Becennuit)
10. B3anmopeiicTBuM MmydKa ¢ HEUTPaIbHBIM Ta30M

HecrannonapHass MoHM3anKsd NMPU MHXKEKIMHM ITy4Yka B HEUTpaJbHbBIN ra3. OHU3nyuecKue MpoLECCH
IIpY B3aUMOJCHCTBUMU IydKa ¢ HEMTpaJbHBIM I'a30M. 3apsA70Bas U TOKOBas HEHTpanu3auus Iydyka B
rase.

11. U3nydyenue pensiTUBUCTCKUX YACTHUIL

MOHOXpOMaTH4YEeCKOEe  DICKTPOMATHUTHOE  HM3IyYCHHE  PEJATUBHCTCKUX  YacTHL.  YCIOBUE
YEepPEeHKOBCKOIo pe3oHaHca. [lnmuHa ¢popmupoBanus. M3inydeHne peinsTHBUCTCKOIO OCIMIIIATOPA.

12. Dddexr Homnepa

Hopmanbhbeiii u anHomManbHb 3G dexT Jomnepa. HampaBneHHOCTh M YaCTOTHBIM CIIEKTP H3JTy4CHUS
PENSATUBUCTCKUX YACTHUL] B paclpeeIeHHBIX BOTHOBOAHBIX CTPYKTYpPAX.

13. U3nyuenue BaBunosa-UepeHnkoBa

N3nydyeHne paBHOMEpHO HABMKYyIIerocs 3apsna. WMsnmydenne BasumoBa-UepeHkoBa B OJHOPOIHOM
nucrneprupytoieii cpeae. M3nyuyeHue B 3aMarHM4€HHOM I1J1Ia3MEHHOM BOJIHOBOJIE.



14. Yckopurenn 3apsKEHHBIX YaCTHUIL

ITepexonnoe n3mydenue. CoOCTBEHHbIE BOJHBI B NEPHOIUYECKUX CTPYKTypax M MX BO30yXIeHHE
JBIDKYIIUMCS 3apsAAoM. YEpEeHKOBCKOE H3JIyUeHHE B IEPUOANYECKUX CTPYKTYpaX.

15. Jlazepbl Ha CBOOOAHBIX AIEKTPOHAX

Jlazepsl Ha cBOOOMHBIX AekTpoHax. JICD — reneparop: CTpyKTypa MO B ONTHYECKOM PE30HaTOpE.
Koaddurment ycunenus u mopor caMoBO30YKICHHSL.

16. Haceimenwne u nudpakiponHbie 3QdeKTo

VYeraHoBuBmIMecss kojebaHums M BbIXoxHas MomHOCTb. JICD — ycunurens: Haceimenune u
TppakunoHHbIE 3P PEKTHI.

17. BomTHOBOIHBIE CBOMCTBA 3JEKTPOHHOTO ITy4Ka

BomHOBOZHEIE CBOICTBA AJIEKTPOHHOTO ITydKa. PEeXKUM YCWIIGHHS CIIOHTaHHOTO H3JIyYeHHS B
HETIPEPBHIBHOM ITyYKE U B KOPOTKOM CT'yCTKE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa

1. Mecsau I'. A. HccienoBanus o TeHEPUPOBAHUIO HAHOCEKYHIHBIX UMITYJILCOB OOJIBIIION MOIITHOCTH.
- M. ®1AH, 2014.

JomonanTtenyHas uTeparypa
1. Hanommasmonuka [Tekcr]/B. B. Kimumos, -M., ®usmariurt, 2010

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

1. http://lebedev.ru— mopran denepanbHOTO roCyIapCTBEHHOTO OIOKETHOTO YUPEXKICHUS HAYKH
Odusnyeckoro nacTuTyTa UM. 11.H.JIebeaera Poccuiickoii akaeMun HayK.

2. http://www.edu.ru — denepanbnsrii mopran «Poccuiickoe o0pa3oBaHuE).

3. http://benran.ru —OubaMOTEKA 110 €CTECTBEHHBIM HayKaM Poccuiickoit akaieMun Hayk.

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

5. Bonorosckuii b. M. // YOH 2009, 1. 179, Nell. - c.1161.

6. Kapnmames H. C. // YOH 2009, T. 179, Nell. - ¢. 1191.

7. Optics and Spectroscopy // 2015, Vol. 119, No. 3. - pp. 385-391.Pleiades Publishing, Ltd., 2015.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA MyHBTHMeHHﬁHLIe TEXHOJIOI'MH, BKIIIO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



CTyzieHT, 10JDKEH, ¢ OJIHOW CTOPOHBI, OBJIAICTh OOIIMM NOHSITUIHBIM allapaToM, a ¢ IPyroi CTOPOHBI,
JOJDKEH HAy4YUTHCSl IPUMEHSTH TTOJTyYeHHBIC 3HAHHUS Ha MPAKTHKE, YTO TOCTUTACTCS CUCTEMAaTHIECKOM
paboroii B naboparopuu 6a30BOM opraHu3aIMeld. YCIENIHOE OCBOCHUE Kypca TpeOyeT HanmpsKEHHON
CaMOCTOSTEIILHON paboThI CTyACHTA.

[Toka3zareneM BiafeHHs MaTE€pUaliOM CIY)XUT YMEHHE MOATOTOBUTH IPE3CHTALMIO JOKIaaa, YeTKO U
SICHO JIOHECTH €r0 OCHOBHOE COJEp)KaHWE, yMEHHE JOHECTH 10 ayAMTOPHU CYTh PElIaeMOd B XOIe
paboThl pu3nUecKoil 3aa4mn.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
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

Pa3zpaGoTunk: B.H. OukuH, a1-p ¢us.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHON JIeTENLHOCTHU, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBaHMH B 00J1aCcTH (POTOHUKHM U ONTOMH(OPMATUKU

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

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnocoben BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsI OCOOCHHOCTH 1
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIHLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBAET HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, TIPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTPAMMHBIX ITPOTYKTOB

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (puKaIy, MpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyuusl

OIIK-5.3 CrpeMurcsi K TMOJYyYECHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTaTax UcClIeI0BaHUN

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
OKCTIEPUMEHTAIbHBIE METOIbl HCCIEIOBaHUH B oOIacTu
¢oToHHKH W ONTOMH(POPMATUKUM K KOHKPETHOM HAy4HOM
3aj1a4ue ¥ MHTEPIPETUPOBATH MOTy4YEHHbIE PE3YIbTaThI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

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

JIOJDKEH

3HAThb:




(byHIaMeHTaIbHbIC TIOHATHS, 3aKOHBI, TEOPUU KJIACCHYECKOH U COBPEMEHHON (PU3MKHU;
MOPSAKN YUCIICHHBIX BEJTMYMH, XapaKTepHbIC AJIS1 pa3IHMUHBIX pa3ieioB (GHU3HKH;
COBpEMEHHbIE ITPOOJIEeMBI U METO/IbI (PU3UKH U MAaTEMaTHKH;
o0mme MmoaxoApl K PEIICHUI0 MPUKIAAHBIX W TEOPETHUYECKMX 3anad (DU3UKH M TEXHUKH
COBPEMEHHOTO CIIEKTPAJIBHOTO 000PyAOBaHUS.
yYMeThb:
abcTparupoBarhesl OT HECYIIECTBEHHOTO MPU MOJIEIIMPOBAHUH PEATbHBIX (PU3UUECKUX CUTYaLlUi;
MOJIb30BAaThCSl CBOMMH 3HAHMAMH Ul peIleHHs (yHIAMEHTAIbHBIX, NPHUKIAAHBIX 3a1a4 U
TEXHOJIOTUYECKHX 3a/1a4;
JieJ1aTh NIpaBUJIbHbIE BBIBOJIBI U3 COIIOCTABIIEHUS PE3Y/IbTaTOB TEOPUU U IKCIIEPUMEHTA;
MPOU3BOIUTH YMCICHHBIE OLICHKH I10 MOPSIKY BETHYUHBI;
JienaTh Ka4eCTBEHHBIE BBIBOJIBI IIPH MIEPEX0/Ie K MPEeIbHBIM YCIOBUAM B H3y4aeMbIX IpoOiemMax;
BUJETH (PU3HYECKOE COepKaHUE B TEXHUUECKHX 3a/1a4aX;
OCBanBaTh HOBBIE INPEIMETHBIE O0JACTH, TEOPETHYECKHE IOAXOAbl M SKCIEPHUMEHTAJIbHbIC
METO/IMKH;
NOoJTydaTh HAWIyYIIMe 3HAYCHUS IapaMeTpOB CHEKTPAIBHBIX W HMHBIX 3JIEKTPOPHU3HUECKUX
YCTaHOBOK Pa3IMYHOI0 Ha3HAYECHUS U MIPABUIBHO OLICHUBATh CTETEHb X JOCTOBEPHOCTH;

3 QEKTUBHO HCIOIB30BaTh IOMYYCHHBIC 3HAHMS, HMEIOIIMECS METOIbl pEIICHHUs 3a1ad
SKCIICPUMEHTANIBHON (U3UKK 7Sl TOCTHXKEHHS HEOOXOIMMBIX TEOPETHUYECKUX M NPUKIAJHBIX
pE3yNbTaToB.

BJIaJeTh:

HaBBIKAMU OCBOEHUS OOIBIIOT0 00beMa HHPOPMAITUH;
HaBBIKAMH CaMOCTOSTEIEHOU paboThI B 1aboparopun U MHTEpHETE;
KYJIBTYPO# IOCTAaHOBKU M MOJCIMPOBAaHUs (PU3HMYESCKUX 3a/1a4;
HaBBIKAMH TPaMOTHOW OOpaOOTKH pPE3yJbTaToOB OIbITa M COIOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMU;
NPaKTHKOW UCCIIEOBAaHMS M PELICHUS TEOPETUICCKUX U MPHUKIIAJIHBIX 33]1a4;
HaBBIKAMH TEOPETUYECKOTO aHAlM3a PEaJIbHBIX 3aJa4, CBSA3aHHBIX C CO3JaHHEM COBPEMEHHOTO
CIIEKTPAJIBHOTO M, IPUKIAIHBIX H METUIIMHCKUX HCCIICAOBAHUM.

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

C 1enpl0 KOHTPOJS OCBOCHHS OOYYarONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHEIM OMpPOC B
HayaJie 3aHsTHs WIN B KOHLE 3aHATUS 110 IPOUIEHHOM TEME.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
oOyuaroumuxcst

KonTponp 3HaHMil npoBoauTcs B BuAE craun AU epeHIUPOBAHHOIO 3a4eTa, Ha KOTOPBIX CTYACHTY
IpeAsIaraeTcsi OTBETUTH Ha BONIPOCHI O XOZ€ CBOEH Hay4HOH paboTHI.

ITepeueHb KOHTPOIBHBIX BOIPOCOB HAa 9 cemecTp:

Kakas ¢pusndeckas npobiema UcciieayeTcsi B HayqHOU rpyre?

Kakwne nepcnekTHBbl OTKPBIBACT pellieHUE JaHHOH MpooieMbl?

KakoBbl BO3MOXKHBIEC TIPUIIOKEHUS pEIIeHUE TAaHHOW MpoOIeMbr?

Kaxkas ¢usndeckas 3amaua pemaercsi B Maructepckoit padore crynenra’?
OTtHOcCuUTCS 1M 3Ta 337a4a K YUCITy IVIaBHbIX?

Kakue Teopernueckue moaxo sl UCTIOIb3YIOTCS MPU PEIICHUN TaHHOM 3amaqn?
Kakue BbIUMCIUTENbHBIE METOBI NCIIOJIB30BAHBI IIPH PEILICHUHU TaHHOW 3a1a4n?

e AN O M

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

9. Uto cOOCTBEHHO U3MEPSETCS B IKCTIEpUMEHTE?
10. C kako#f TOUHOCTHIO TIPOU3BOISITCS H3MEPEHUS, KAKOBA MPUPOIA BOBMOXKHBIX OIIHOOK?

[Tepeyens KOHTPOIBHBIX BOIIPOCOB Ha 10 cemecTp:

1. B yeM HOBU3HA pemaeMoii 3a1aun?

2. KakoBblI 3Tans! padoTs1?

3. Kakue pe3ynbrarhl yaioch JOCTHYb B IIPOIIEAIIEM CEMECTPE M KAKOBHI IUIAHBI HA TEKYIIINN?
4. C xakuMu TIpo0JIeMaMy IPUIIIOCH CTOJKHYTHCS TIPH PEIICHUH 3a1auu’?



5. Ha xaxux Hay4HBIX KOH()EPEHIMAX MIPEACTABIIINCH MaTepHaibl paboThl?

6. BO3MOXHBI 11 ApyTrHe MOIXOABI K PELICHUIO TOCTABICHHON 3a1auu?

7. llouemy ObLT BBIOpaH MOAXO/I, pEATU3YEMBI B MArHCTEPCKOW padoTe cTyneHTa?

8. B yem cocTouT TUYHBIN BKJIaJ CTyIACHTA B pEIICHHUE 3a1a4n?

9. Uto x0Tenock Obl yIy4IlIUTh B CUCTEME MOJITOTOBKE MATHCTPOB Ha Kadenape anekTpopusuke?

10. C xakumu HayunbiMH rpynnamMu B OUAH u npyrux HaydyHO-HCCIENOBAaTENbCKMX HHCTUTYTax
BeAETCs (BO3MOXKHO) B3aUMOACHUCTBHUE 110 TEMATHKE UCCIIEIOBAHUN ?

Kputepun onennBanus

Onenky «ommmyHo (10)» 3aciTy’)KUBaeT CTYJEHT, OOHApYKHMBIIUN BCECTOPOHHEE, CUCTEMAaTHUECKOE U
DIyOOKOe 3HaHUE HCCIeIyeMOM 3a/laud, aKTHBHO pa0OTaBIIMH HAa CEMHHAPCKHX, JIAOOPAaTOPHBIX
3aHATHUAX, pa3OMparolMiics B OCHOBHBIX HAayYHBIX KOHIENIMAX [0 H3y4aeMbIM BOIIPOCAM,
MPOSIBUBIINK TBOPYECKHE CIIOCOOHOCTH M HAyUYHBIH MMOAXOJ B MOHMMAaHUM M M3JIOKEHUH MaTepHuaa,
OTBET OTIMYaeTcs OOrarCTBOM M TOYHOCTHIO HCIIOJIb30BAaHHBIX TEPMUHOB, MaTepuasl H3JIaraercs
MOCJIEI0BATEIbHO U JJOTHYHO.

Onenky «oTnu4HO (9)» 3acimyXuBaeT CTYIEHT, OOHAPYKHMBIIUN BCECTOPOHHEE, CHCTEMAaTHYECKOE W
DIyOOKOe 3HaHUE HCCIeIyeMOM 3a/laud, aKTHBHO pa0OTaBIIMH HAa CEMHHAPCKHX, JIAOOPAaTOPHBIX
3aHATHUAX, pa3OMparolMiics B OCHOBHBIX HAayYHBIX KOHIENIMAX [0 H3y4aeMbIM BOIPOCAM,
MPOSIBUBIINN TBOPYECKHE CIIOCOOHOCTH M HAyUYHBIHA MOAXOJ B MOHMMAaHUM M M3JIOKEHUH MaTepHuaa,
OTBET OTIMYAETCS] TOYHOCTBIO UCIIOJIB30BAHHBIX TEPMUHOB, MaTepuall U3JIaraeTcs Mocie0BaTeIbHO U
JIOTUYHO.

OneHky «oTauyHO (8)» 3aciayKMBaeT CTYACHT, OOHAPYKHUBIIUH CHCTEMAaTUYEeCKOEe W TITyOOKOe 3HAHHE
UCCIIEAyeMOH 3a7a4yd, AakKTUBHO palOOTaBUIM HA CEMHHAPCKUX, JIa0OpPaTOPHBIX 3aHATHUSX,
pa3Ouparomuiicss B OCHOBHBIX HAyYHBIX KOHLEMIMAX I10 M3y4yaeMbIM BONpPOCaM, IPOSBUBIINMA
TBOpYECKHE CHOCOOHOCTM M HAy4YHBId IOAXOX B TMOHMMAaHUM W HU3JIOKEHWH MaTepualia, OTBET
OTJIMYAETCs TOYHOCTBIO MHCIOJNB30BAHHBIX TEPMUHOB, Marepuall M3Jaraercsi IOCIEeJOBaTEIbHO U
JIOTUYHO.

Onenky «xopomio (7)» 3aciay’>kKMBaeT CTyACHT, OOHAPY>KUBIINKA CUCTEMAaTHYECKOE 3HAHUE HCCIIeyeMO
3aJjayd HE JOMYCKAIOIIUN B OTBETE CYIIECTBEHHBIX HETOYHOCTEW, pabOoTaBIIMKA HAa CEMHHAPCKHX,
nab0paTOPHBIX 3aHATHAX, Pa3OMUPAIOIIMICS B OCHOBHBIX HAYYHBIX KOHIEMLHUAX MO H3yYaeMbIM
BOIIPOCAM, MPOSBUBIINII TBOPYECKHE CIIOCOOHOCTH M HAy4YHBIH MOAXOJ B MOHMMAHHM M HM3JI0KECHUH
MaTepuraina, MaTepHuall u3aaraercs Mocie10BaTeIbHO U JOTMYHO.

Onenky «xopomo (6)» 3acily’)KMBaeT CTYACHT, OOHApYXHUBIIMK JIOCTATOYHO IIOJHOE 3HAHHE
HCCIIelyeMOH 3aJlauyd He JOMYCKAalolIMii B OTBETE CYNIECTBCHHBIX HETOYHOCTEW, paboTaBImIMi Ha
CEMHHAPCKHUX, J1a0OpaTOPHBIX 3aHATHX, Pa3OUparOIIMiiCs B OCHOBHBIX HAyYHBIX KOHUEMIMAX MO
M3y4aeMbIM BOINPOCaM, MPOSBUBIINI TBOpYECKHE CHOCOOHOCTH M HAay4HbIM MOIXOA B MOHUMAHUH U
W3JIO)KEHUH MaTepHrala, MaTepual U3J1aracTcs MoCcaeI0BaTeNbHO.

Onenky «xopomo (5)» 3acimyXHBaeT CTYICHT, OOHApYXMBIIMK 3HAHHE HCCIEAYeMOH 3aJadd He
JOIYCKAIOIINH B OTBETE CYIIECTBEHHBIX HETOUYHOCTEH, pabOTaBIINI HA CEeMUHAPCKUX, Ja00OPaTOPHBIX
3aHATUSAX, Pa3OUpAIOMIUIICSI B OCHOBHBIX HAyYHBIX KOHUENIMAX IO M3y4aeMbIM BOIIPOCaM,
[POSIBUBIIMK Hay4HbI IIOAXOA B IOHMMAHUM M U3JIOKEHUM Marepuasa, Marepuan u3jaraercs
[TOCJIEI0BATEIBHO.

OLeHKY «YyIOBICTBOPUTEIbHO (4)» 3aciayXWBaeT CTYISHT, OOHApYKMBIIMA 3HAHWE OCHOBHOIO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOMMOM IS JallbHEHIeH y4eObl U MpecTosIIeH
paboTel 1O mpodeccuu, He OTIMYABIIMHCS aKTHBHOCTHIO Ha IPAKTUYECKUX (CEMHUHAPCKHX) M
7Ta0OpaTOPHBIX 3aHATUSX, HO OOJAJalomUii HEOOXONMMBIMH 3HAHMSIMHM IS YCTPaHEHHs II0[
PYKOBOZICTBOM IIPETIOaBaTesl JOMYIIEHHBIX OTPEITHOCTEH.

OneHKy «ylIOBIETBOpUTENHHO (3)» 3aciyKWMBaeT CTYJIEHT, OOHApy>KWBIIMK 3HAHHE OCHOBHOTO
y4eOHO-IIPOrpaMMHOr0 Marepuaja B 00bEMe, HEOOXOIUMOM ISl JalibHEeHmed yueObl U npencTosmen
paboTel Mo mpodeccuu, He OTIMYABIIMIICS AKTHBHOCTBIO HA MPAKTUYECKHUX (CEMHUHAPCKHX) H
1a00paTOPHBIX 3aHATHUSAX, CAMOCTOSTEIILHO BBITIOJIHHUBILIUI OCHOBHBIE MTPELYCMOTPEHHbIE TIPOTPAMMOi
3aJIaHus, OJTHAKO JIONYCTHUBILIHUI MOTPELIHOCTH MPU UX BBIIOJHEHUH, HO 00Ia1alonmii He0OX0AUMBIMU
3HaHUSIMU JUIsI  YCTpaHEHHS I0J PYKOBOACTBOM IMperojaBarelsi HauOoyiee CyIIECTBEHHBIX
[OIPEIIHOCTEN.



OneHka «HEyJOBICTBOPUTENIBHO (2)» BBICTABISIETCS CTYIEHTY, OOHAPYKUBIIEMY MPOOETBl B 3HAHUAX
WIN OTCYTCTBHE 3HAHUI MO 3HAYUTEIHHOH YacTH OCHOBHOIO y4eOHO-IPOrpaMMHOIO MaTepuaia, He
BBIIIOJTHUBIIEMY  CAMOCTOSITEIBHO — IPEAYCMOTPEHHBIE  IPOrpaMMOM  OCHOBHBIE  3a/aHHA,
JOIYCTUBIIEMY NPUHIMIHAIbHBIC OUIMOKY B BBIIOJIHEHUU MPELYCMOTPEHHBIX TPOrpaMMON 3a/laHuH,
He 0TpaboTaBIIEMy OCHOBHBIC IPAKTUYECKUE, CEMUHAPCKHE, Ta00paTOPHbIC 3aHATHS, IOIyCKAIOMIEMy
CYILECTBEHHBIC OIIMOKU MPU OTBETE, M KOTOPBIH HE MOXKET MPOJOKUTH 00yUeHNE WIIN MPUCTYIHUTH K
po¢eCCHOHAIBHON eI TENFHOCTH 0€3 JOMOTHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIICH AUCIUIINHE.

Onenka «HEeyoBIeTBOPUTEIHHO (1)» BBICTABISETCS CTYICHTY, HE OTBETHBIIEMY Ha 3aJlaHHBIC (OTKa3
OT OTBETA)

5. MeTonuyeckne MaTepuaJbl, onpeaesiiolne NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu mpoBenenun auddepenurpoBaHHoro 3auera obOydarouiemycs: npexpoctasisiercss 30 MHHYT Ha
noAroToBKy. Onpoc 00y4aronierocs: He I0JHKEH MPEBBIIATh OTHOI0 aCTPOHOMHUYECKOIO Jaca.



