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)

N0 THCHUTIJINHE: OCHOBBI CHHXPOTPOHHOT'O U3Ty4Y€HHS U €T0 IPUMEHEHUS
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: BeruncnurensHast 6nonHdopmarrika

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa Onopuznku

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 30 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: W.B. ManyxoB, 1-p OHOJI. HayK

[Iporpamma obcyxaena Ha 3aceqanuu kadenpsl onogusuku 21.01.2025



AHHOTANMA
OCOOCHHOCTBIO ~ Kypca  sIBISIETCS ~ €r0  OPUEHTHPOBAHHOCTh  Ha  OOydYaloluxcs, paHee  He
CHEIUATM3UPOBABIIUXCS B 001acTAX (PU3UKHM, HEMTOCPEICTBEHHO CBSI3aHHBIX C CHHXPOTPOHHBIM H3ITYYCHHEM.
JanHblii Kypc Oyner Haubolee Toje3eH sl TeX, KTO B JalbHEHIeM TUIaHUPYET UCTIOIh30BaTh BO3MOKHOCTH
CUHXPOTPOHHOTO H3JIYYCHHS W HEUTPOHOB B KauecTBE IOJL30BaTelNls, a Takke (B codeTaHuu c Oolee
yDIyONnéHHBIMA KypcaMH) TPUHUMATh yYacTHE B CO3JA@HHMM W paboTe TMONb30BaTeNbCKUX CTAaHIUH Ha
ucrounukax CH.

1. leau u 3apauun

eap AUCUMNIMHBI

Lenp xypca — ¢dopmupoBaHue y OOyYarOIIUXCS MOHUMaHUS 0a30BBIX (PU3MUYECKUX MPHUHLMUIIOB
HOJTy4eHHs. CHHXpOTpoHHOro m3nyudeHus (CH) u ucnonb3oBaHuS €ro Ul pelieHHs 3agad IIHPOKOTo
Kpyra IoJib3oBarejieil u3 obsnacreil OMONOTMHM, MEAWLWHBI, XHMHUH, TEOJOTHH, MaTeprajoBEACHUS,
apXxeoJoTuu M JIp., B TOM YHCIE B KOHTEKCTE€ YHUKAIbHBIX BO3MOXKHOCTEH, INPEIOCTaBIsSEMbIX
MOCJICIHUMHU TIOKOJIEHUSIMH ucTOYHUKOB CH. B 3akimounTensHOW 4YacTH Kypca 3aTpardBaroTCs
BOTIPOCHI HCIIOJIL30BaHHS W3ITYUYCHHS J1a3epoB Ha CBOOOAHBIX 3nekTpoHax (JICD) u HeWTpoHOB, a
TaKKe OpraHU3alMOHHBIC BOIMPOCHI IMOJNYYEHHS JOCTyNa W MPOBEACHHUS SKCICPUMEHTOB Ha
MOJIb30BATENILCKUX YCTAHOBKAaX megascience.

3agauu AU CHUILIHHBI

1. 3HaKOMCTBO OOYYarOIIMXCS C OCHOBHBIMH (DH3MYECKMMH TPHUHIMIIAMH TeHEepaluu |
ucnonb3oBanusi CHM B oOmacTsx OWOJOTMH, METUIMHBI, XHMHH, TE€OJIOTHH, MaTepHallOBEICHHUS,
apXeoJIoruu

2. 3HAKOMCTBO OOYYArOIIUXCSA ¢ YHUKAILHBIMH BO3MOXHOCTSIMH, MPEIOCTABISEMBIMU UCTOUHUKAMHU
CH moclieTHETO TTOKOJICHUS
3. 3nakomctBo oOy4atonuxcs ¢ JICO.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisier MOHCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaJu3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo NEUCTBUN

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHHUPYEMOM
JEATEIbHOCTH W Ha B3aUMOOTHOIICHHSI YYaCTHUKOB 3TOMN
NesITeTbHOCTH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKNUX HayK

HAaYyYHbIX 3HAHHH B 00J1aCTH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001acCTH
npo¢ecCHOHANIBHON eI TeNbHOCTH

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

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKl U TEXHHKH B 00JIacTH cBOeH |mMccie/ioBaHUil B oOnmactu  cBoed  mpodeccHoHambHON
poeCCHOHANBHON I TENFHOCTH, CIIOCOOCH | ASSTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD




Ha HAYYHOM sI3bIKe ()OPMYITUPOBATh
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cniocoben BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh 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
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara 1 MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX ITPOILYKTOB

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

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue u (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HOBBIE Hay4YHbIE PE3y/IbTaThl HayyHOH 3ajade M HUHTEPHIPETHPOBATh  IOIYyYEHHBIE
PpE3yNbTaThI
[1K-3 Cnioco6en npopeccronanso paborars ¢ [[IK-3.1 Ilonumaer npuHUMOB paboOTBl  HCIONIBL3YyEMOIO

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

000pynoBaHUs (cienmanu3upOBaHHBIX
MIPUKJIAJAHBIX TPOTPAMM)

IIaKCTOB

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HAThb!
1. OcHoBHBIE (U3HUECKHE TPUHIUITBI

reepanud U ucnons3oBanuss CH B obnactsx OWONOTHH,

MCIUIUHBI, XUMHWH, T'COJIOTUH, MAaTCPUAJIOBCACHUS, apXCOJIOTUN
2. YHHUKaJbHbBIC BO3MOKHOCTH, IPEAOCTABIACMbIC HCTOYHUKAMHU CHu TOCICAHCTO ITOKOJICHUA

3. OcHoBrI JICD
YMETh:

1) llpumensats 3HaHUSA O (pU3HUECKUE NMPUHLMIBI reHepauuu W ucnonb3oBaHus CU mis pereHus
(dbyHIaMeHTaNbHBIX TPO(PECCHOHANBHBIX 33134,

2) TBoOpyecKkM HUCHOJNB30BaTh B HAYYHOM ACATEIBHOCTH 3HAHHUS OO0 YHUKAJIBHBIX BO3MOXKHOCTSIX,
IpenocTaBIsieMbIx ncTouHukamMu CH nmocieaHero noxojaeHus;

3) BbiaensaTs u cUCTEMaTU3UPOBATh OCHOBHBIE HJIEH B HAYYHBIX TEKCTAX;

4) KpuTHYeCcKH OIeHHBATh JIFO0YIO MOCTYMAIONIYI0 HHPOPMAITUIO, BHE 3aBHCUMOCTH OT UCTOYHHKA,

5) T'enepupoBaTh HOBBIE HJEH U METOIMYECKHE PEILICHHUS;

6) OcymiecTBIsATh MPOEKTUPOBAHNE CBOCH HAYYHOU JESTENbHOCTH;

7) IlpencraBnaTk CBOU Hay4YHBIE PE3yJbTAThl B YCTHBIX JOKIIAaX.

BJIAJIETh:




1) MeTtopaMu TEOPETUUECKOIO U 3KCIIEPUMEHTAJIBHOIO UCCIIEI0BaHMUS;
2) HaBbikamu noucka (B TOM YHCJE C HCIIONb30BaHWEM HWH(MOPMALMOHHBIX CUCTEM M 0a3 NaHHBIX),

00paboTKH, aHaJM3a U CUCTeMaTH3aluy HHPOPMAIUH;

3) Hapnixamu KPUTHUYCCKOT'O aHAJIN3a U OICHKKU COBPCMCHHBIX HAYYHBIX ):[OCTI/I)KGHI/Iﬁ.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TPYZ[OGMKOCTB 110 BUAaAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Beenenne 2 1 4
2 CoiicTBa my4yKoB 2 1 4
3 BsaumopneiicTBie  3JEKTPOMarHUTHOTO 4 5 3
W3ITy4eHHUs C BEIIeCTBOM — 1
4 B3aumozeiictBue  3IEKTPOMAarHUTHOTO 4 ’ ]
U3TyYEHHS C BEILIECTBOM — 2
5 BsaumopneiicTBie  3JEKTPOMarHUTHOTO 4 5 3
M3ITy4eHHUS C BEIIECTBOM — 3
OcHOBBI COBPEMEHHBIX METOJUK
6 PEHTI€HOBCKOM BU3yaJIN3aLUU u 2 1 4
MUKPOCKOIIUHU
7 OcHOBBI COBpPEMEHHBIX METOJIUK ) 1 4
paccestHus U TUGpaKIim
] OcHOBBI COBPEMEHHBIX METOJUK ) 1 4
CHEKTPOCKOITNH
9 [Ipupona CHHXPOTPOHHOTO U3ITyYEHUS 2 1 4
10 |BcraBnsle ycTpoiicTBa 2 1 4
11 CraHiuu 2 1 4
12 PentreHoBckue Jnazepsl Ha CBOOOIHBIX ) 1 4
3JIEKTPOHAX
Nroro yacos 30 15 60
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2.

Coneprxanue TUCIUIUIAHBI (MOMYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pa3iernam)

Cemecrtp: 1 (Ocennwii)

1. BBenenune

Venexu B HU3YyUYCHUU MHUKPO-, HAHO- U aTOMHOM CTPYKTYpPbI BCHICCTBA. BI/I3yaJ'II/I3aI_II/IOHHI>IC,

TUQPaKIMOHHBIE W CHEKTPOCKOMUYECKHE IMOJXObI

C HCIIOJIb30BAHUEM DBJICKTPOMArHUTHOTO

HU3JTy4YCHUS, DJICKTPOHOB U HeﬁTpOHOB. Hpe):[enbl pa3speIICHU.

2. CBOMCTBa ITyYKOB




FGOMeTpI/I‘leCKI/Ie CBOICTBa IMY4YKOB: padMCp UCTOYHHKA, paCXOAUMOCTb, CCUCHUC, DMUTTAHC. HOTOK,
IJIOTHOCTb NOTOKAa M APKOCTb. CHeKTpaHBHa}I IUIOTHOCTh IIOTOKAa. BOJHOBBIE CBOMCTBA ITYYKOB
QJICKTPOMArHuTHOTO U3JIYyUCHUA, ,I[I/I(bpaKHI/IOHHBH\/II npeacii 1 KOrCpeHTHOCTh.

3. BzaumoaeicTBUE SIEKTPOMArHUTHOTO U3YUYEHHUSI C BEIIECTBOM — 1

VYnpyroe (KOTepeHTHOE) paccesHHEe SIEKTPOMArHUTHOTO H3IYUYEHHS DIIECKTPOHOM: MPHONMKEHUS
Tomcona u Ponesi, KOMIUIEKCHBIN (akTop paccesiHus, pe30HAHCHOE (AaHOMAaJbHOE) paccesHHE,
CEUYCHHE PaCCEsTHUSL.

4. BzauMoneiicTBHE JIEKTPOMAarHUTHOTO U3TYyUYEHHUS C BEIIECTBOM — 2

VYopyroe paccessHME€ aroMOM, MOJIEKYJOH, KpPUCTAIJIOM U HEYNOPSIOYEHHBIM BEIIECTBOM.
IIpenomiieHne M OTpakKeHHE KaK TPOSBICHHS YIPYIOro paccesHHs, KOMIUIEKCHBIA ITOKa3aTelb
npenomiieHus. Paccessnue HeogHoponHou cpenoi. IIpenomiieHMe M OTpa)X€HUE B PEHTICHOBCKOM
Jvana3oHe.

5. BzaumoaeicTBHE 3JEKTPOMArHUTHOTO U3JIYUYEHHUS C BEIIECTBOM — 3

[Tornomenne pEeHTIEeHOBCKOTO W3IYYEHHUs M CBsA3aHHbIE ¢ HUM mporecchl (Oxe, peHTreHOBCKas
¢moopecueHnus), ceueHue noromenus. Heynpyroe paccestHue: KOMOTOHOBCKOE U paMaHOBCKOE.

6. OCHOBBI COBPEMEHHBIX METOIMK PEHTI€HOBCKOI BU3YyaJIM3aLlUU U MUKPOCKOIIMH

[lpuHuUOBl BU3yanu3UpyrOIIEd pPEHTIEHOBCKOM onTUkU. OnTHYECKHe IpeAesbl pa3pelieHus.
AbcopburonHbId U (a30BbIi KOHTpacT. CtarucTuka (POTOHOB U NPEACIbl pa3pelieHns, CBI3aHHbIC C
nomioméHHoN fo30i. KoHTpacTupoBaHMe Ha Kpal TMOMIOIIEHHS, MHKPOCKOMHUS B MSTKOM
PEHTTEHOBCKOM JIMana3oHe, ToMorpadus.

7. OCHOBBI COBpPEMEHHBIX METOIMK paccesHusl U U paKkuun

[IpuHOMOBL MaJOYIJIOBOrO paccessHus © peduekromerpun. PaccesHue B MIHMPOKHE YIVIBI OT
KPHCTAIJIMYECKOTO M HEYHOPSIOYEHHOro BemiecTBa. Pe3oHaHCHble MeTOAMKH. JludpakimoHHas
(OeznmH30Basl) MUKPOCKOIIMS W 3ajada BU3yaJHU3allMd OIWHOYHON Mosekynsl. KoppemsiuoHHbIE
METOJUKH.

8. OCHOBBI COBPEMEHHBIX METOJUK CIEKTPOCKOITUU

[TpUHIMITBI CTIEKTPOCKOIIMM B MATKOM M JKECTKOM PEHTICHOBCKUX jauara3oHax. CHEeKTPOCKOIUS
HEYyTpyroro paccesHus. KomOunupoBanune CIEKTPOCKOIMYECKUX u
BU3yaIN3alMOHHBIX/TH()PAKIIMOHHBIX TTOAXO/IOB.

9. Ilpupona CUHXPOTPOHHOTO U3TYyUYCHHUS

OrpannueHuss J1aDOpaTOPHBIX ~ MCTOYHMKOB  PEHTICHOBCKOTO  M3inydeHus. lcmomb3oBanue
PEJIATUBUCTCKUX YaCTHIL JJIs TeHepaluy u3iaydeHus. L{UKIOTpOHHOE U CUHXPOTPOHHOE U3JIy4YEHUE.
CriekTp TOBOPOTHOTO MarHUTa. TeXHHYECKHE AacleKThl YCKOpUTENeH 3apsDKeHHBIX YacTHll,
BPEMEHHAs CTPYKTypa CUHXPOTPOHHOI'O U3JIy4E€HHs B KOJIbLIEBOM HAKOIIUTEIIE.

10. BcraBHble ycTpoiicTBa

[udrepsl, BUrmepsl 1 OHIYIATOphl. CHEKTpaNbHbIE U TEOMETPUUYECKHE CBOMCTBA OHAYISTOPHOTO
n3nydeHus. DPQeKT sMUTTaHCa IEKTPOHHOTO MyyKa, «IU(PAKINOHHO OrpaHNYEHHBIC» KOJIbIIEBbIE
HAaKONWTENU. BUrTIIEpHBIN peKnM.

11. Cranuuu



@®opmupoBaHue mydka: (QUIBTPHI, IIENH, MIPEIOMISIONINE, OTpakalolMe U Audparupyromue
3JIEMEHTBI PEHTIT€HOBCKOW ONTUKH. MOHUTOPHI ITydKa. JIeTEKTOPBI PEHTTEHOBCKOTO M3JIy4YECHHUS.

12. PeHTreHOBCKUE JIa3€phbl Ha CBO60,Z[HBIX QJICKTPOHAX

CUHXpOTPOHHOE H3IyYeHHE aHCaMOJsl SJEKTPOHOB. “MHKpOOaHYMHI” H CaMOyCHJISIOLICECs
CIIOHTAaHHOE M3JIyuyeHHe. BpemeHHas CTpyKTypa CHHXPOTPOHHOTO U3JIy4eHHs B Jlazepe Ha
CBOOOJHBIX 3JIEKTpoHax. lIpuMeHeHHe: SKCHEpUMEHTHI C BPEMEHHBIM pa3pelieHHEeM, PEeXUM
“nmudpaxus 10 pa3pyueHus’”’, UCTIONb30BaHUE KOTEPEHTHOCTH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHNS 00pa30BATEILHOTO
npouecca 1no JUCUUILInHe (MOIYJII0)

1. YueOHast ayquTOpHs C MEAUAIIPOSKTOPOM M IKPAHOM, JOCTYIIOM B ceTh MIHTepHeT.
2. HeoOxonumMoe nporpaMmMHoOe oOecredeHue.
3. ObGecnieueHre caMOCTOATENBHOM paboThI - 6a3bl TAHHBIX IO KypHAJIaM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Willmott, Phil. An Introduction to Synchrotron Radiation: Techniques and Applications.- Second
edition. - Hoboken, New Jersey: John Wiley & Sons, Inc, 2019.
2. Als-Nielsen, Jens, and Des McMorrow. Elements of Modern X-Ray Physics. - Hoboken, NJ, USA:
John Wiley & Sons, Inc., 2011. - https://doi.org/10.1002/9781119998365.

JlomomHUTEbHAS IUTEpaTypa
1. Jacobsen, Chris J. X-Ray Microscopy. Advances in Microscopy and Microanalysis. - Cambridge ;
New York, NY: Cambridge University Press, 2020.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

https://henke.lbl.gov/optical constants/,
https://xdb.Ibl.gov/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

I[Tpu moAroTOBKE M MPOBEACHHUH JICKIIMOHHBIX 3aHATHUI UCIIONb3YETCS CETh HHTEPHET.
Kpome Toro, ucnoneiyercs Libre Office, a Takke rpaduyeckuii maker Ink Scape.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JIUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIUM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATh OCHOBHBLIC OIPCACIICHHUA W IOHATUA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTIO U3yUEHUS;



— peleHue 3aad, MpeAgaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 3aJaHHUI MPOMEKYyTOUHOM aTTeCTalllu.

[Tokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 10 TEMaM
JHUCUUILIINHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3y4yaeMoOro mMarepuala, a He MEXaHHYeCcKOro ero 3amoMmuHaHus. [lpu
3aTPYINHEHWN W3yYCHUs OTICIBHBIX TEM, BOIPOCOB, CIEMyeT OOpaIiarhCs 3a KOHCYIbTAIMSAMH K
MIpenoAaBaTesio.

Bo3moxkeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: Brrunciurensaas 6nonHpopmaTika
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kaeapa Onopusnku

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: W.B. ManyxoB, a-p 61os. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCUOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIECJOBaHUI B 0OJacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHOM e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

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

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

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

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00acTu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaAIUTUYECKUMU U BBIUYUCIHUTEIHLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1a4¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl




[1K-3 Cnioco6en npopeccronansuo paborars ¢ [[IK-3.1 Tlonumaer npuHUMOB paboOTBl  HCIONIB3YyEMOIO
HCCIIEI0BATENIbCKIM H UCIIBITATEIbHBIM obopynoBaHus (cnenmanu3upoOBaHHBIX [IAaKETOB
o0opynoBarueM (IpubOpaMu M YCTAHOBKaMH, —|IPHMKJIAIHBIX TIPOIPaMM)

CICIUATM3UPOBAHHBIMH TTakeTaMu MPUKIANHbIX |[IK-3.3 CnocoGeH OIleHWBaTh TOYHOCTh TOJTYUYEHHBIX
IporpamMm) B H30PaHHOM MPEIMETHOM 00JIaCTH  |3KCIIEPMMEHTAJILHBIX (YMCIIEHHBIX) PE3YIIBTATOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare wusyudeHus AUCHMIUIAHBI «OCHOBBI CHHXPOTPOHHOTO H3JIYYCHHUS M €ro IPUMEHEHHSD)
00yJarouiCs JTOIKEH:

3HATh:
1. OcHoBHBIE (H3MYECKUE TPUHLMIBI reHepanuu U ucnonb3oBaHust CH B obmacTsax Ouonoruw,
MEIULIUHBI, XUMUH, T€0JIOTUH, MaTepHAIOBECHUS], APXEOJIOTUU
2. YHHKaJbHBIE BO3MOXKHOCTH, IpefocTaBisieMble HcTouHMKamMu CH nocienHero nokoJieHus
3. OcHossl JICD
YMeThb:
1) Ilpumensts 3HaHMA O (U3MUECKUE MPUHIMIIBI TeHepanuu U ucrnonus3oBanuss CU ans pemeHus
($yHIaMeHTaNbHBIX TPO(ECCHOHANBHBIX 331a4;
2) TBopuyeckM HCHONB30BaTh B HAY4YHOW MIEATEILHOCTH 3HAHUS 00 YHMKAJIbHBIX BO3MOXKHOCTSX,
npenocrapisieMbIx ucTouHukamu CH mociieHero moKOJICHUS;
3) BbiaensaThs U cUCTEMaTU3UPOBATh OCHOBHBIE UJIEU B HAYUHBIX TEKCTAX;
4) Kpurndecku OLeHUBATh JIIO0YIO MOCTYMAIOIIYI0 HHPOPMALIMIO, BHE 3aBUCUMOCTH OT UCTOYHHKA,
5) T'enepupoBaTh HOBBIE HIEU U METOAMYECKHE PEIICHHUS;
6) OcymuecTBIATh NPOCKTUPOBAHUE CBOCH HAYYHOH IS TENLHOCTH;
7) IlpencraBiaTh CBOU HayuyHbIE PE3YJbTAThl B YCTHBIX JOKJIA/aX.
BJIaJeTh:
1) MeTtopaMu TEOPETUUECKOIO U 3KCIIEPUMEHTAIBHOIO UCCIIEI0BaHMUS;
2) HaBbikamu noucka (B TOM YMCJE C HCIIOIb30BaHWEM HWH(MOPMALMOHHBIX CUCTEM M 0a3 IaHHBIX),
00paboTKH, aHaJKM3a U CUCTeMaTH3aluy HHPOpPMAIUH;
3) HaBbIikamu KpUTHUYECKOTO aHAJN3a U OLICHKH COBPEMEHHBIX HAYUHBIX J10CTHKCHHM.

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

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOIPOCOB U 3a/1au:

1. Mo pexoHctpykumu 2019 . pa3mep HMCTOYHMKA H3iIydeHUs Uit GoToHOB ¢ sHepruerd 10 koB Ha
SKCTICpUMEHTANBHBIX CTaHnusx EBponeiickoro mentpa cuaxporpoHHoro msnyudenwss (ESRF) B
I'penobine (Opanuus) cocrasist 412*6 MkM r.m.s. (110 TOPU30HTAIN U BEPTUKAIN, COOTBETCTBEHHO), a
pacxomuMocTh - 12*5 mkpan r.m.s. [locne pekOHCTPYKIIUY 3TU BEJIMYMHBI YMEHBIIWINCH 10 28*6 MKM
u 7*5 mkpan. HaiiTu cTerneHs KOrepeHTHOCTH Myyka (B BEPTHKAJIBHONW U TOPU30HTAIBHOM IUIOCKOCTH)
710 U 110CJI€ PEKOHCTPYKLIUY.

2. ITocTpouTh KpUBYIO OTPaKEHHUS MTOBEPXHOCTH BaKyyM-KPEMHHUM [T u3mydeHus ¢ sHeprueit 10 x3B.

3. OueHHUTh MOTOKM (POTOHOB, COOTBETCTBYIOLIME OCHOBHBIM THIIAaM B3aMMOJICHCTBHS M3IIyYEHUs C
BEIIECTBOM B clly4ae, €clii BO30yxjaromui motok ¢goroHoB ¢ sneprueit 10 k3B cocrapnser 10710
($oToH/C M HampaBIsieTCs HA HAHOYACTULYy ajmasa quamerpom 100 Hw.

4. OpraHeuibl KIETKA Pa3In4yaioTCs MO COOTHOLICHUIO BOABI M OPraHMYECKOro BemlecTBa. BosmoxHa
11 3 (heKkTUBHAS MEUKPOCKOIHUS CTPOCHUS KIIETKH Ha 0a3e KOHTPACTa MOTIIOIIECHUS ?

5. OueHuTe KOIMYECTBO MAAAOMMX Ha oOpasel (OTOHOB, IOCTATOYHOE I PEIICHUS CTPYKTYpPbI
TUTTUYHOTO Oellka B pekuMe “Iudpaniu OJMHOYHONW MOJIEKYIBI”, 8 TAaKXKe B OOBIYHOM SKCIIEPUMEHTE C
kpuctayuiom 10%10*10 mxm.

6. J1o Kakoli OTHOCHUTEIbHOMN CIEKTPAIbHON IUPUHBI JOCTaTOYHO MOHOXPOMATH3UPOBATh U3IIyUYECHHUE C
sHeprueli 10 k3B, 4T00bI HecnenoBaTh ynpyrue konedbanus (poHoHsr) ¢ sHepruei ~0.01 3B B 06pasiie?




7. dns uccnenoBaHus OBICTPONPOTEKAIONIMX MPOLECCOB MIAHUPYETCS] MCIOIb30BaTh 16-CryCTKOBBIN
PEXUM (MMITYJIbC CHHXPOTPOHHOTO H3IYYEHHS OT OJHOTO CryCTKa Oy[IeT MCIOIb30BaThCS Ul 3alUCH
OJTHOTO HM300pa)KCHUsI/CIIEKTPa/KapTUHbl paccesHus). HaliTu BpeMeHHoe paspenicHue (B Kajpax B
CEKYH[Y) TIOJIy4alOLIerocsi KKHHO», €CIH MEPUMETP HAKOMUTENS cocTaBisieT 476 M.

8. Hns pewenus Qa3oBoil mpoOieMbl mpu pacmu(poBKEe CTPYKTYp OEJIKOB YacTO HCIOIB3YIOT
pe30oHaHCHOE paccessHue Ha TsokEnbIx aromax (Se, Br), uHTerpupoBanHbIX B Oenok. Kakyro
MUHUMAJIBHYIO aMIUTUTYy MarHUTHOTO MOJISl HY>KHO CO3J1aTh B OHAYJSITOPE C MEPHOAOM 2 CM, YTOOBI
HCIO0JIb30BaTh PE30HAHCHOE paccesiHue Ha K-kpae cenena? OHeprus 21eKTpoHOB B Hakonutele 3 [3B.

9. Paccunrarb pokycHOE paccTOsSTHHE COCTAaBHOW PEHTIEHOBCKOM JIMH3BI, IpecTaBIstoniei u3 ceds 30
orBepctuil paguycom 0.3 MM B OJIOKe aOMUHMSA 111 U3Iy4YEHUs ¢ dHepruen 14 kaB.

10. Ha ckonbko mopsakoB OyAeT OTIMYATHCS MAaKCHMallbHas WHTEHCHUBHOCTb CHHXPOTPOHHOTO
U3JIy4YEeHUs, U3]Iy4yaeMOoro 3JIEKTPOHHBIM crycTkoM B 1 HKII B OHAYNIATOpE KOJIBLIEBOTO HAKOIIUTEIS U B
OHIYJIATOpE Jiazepa Ha CBOOOOHBIX 3JIEKTPOHAX? DHEPIUI0 3JIEKTPOHOB M MapaMeTpbl OHIYISITOPOB
CUNTATh OJMHAKOBBIMHU.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1

1. Mo pexoHctpykumu 2019 . pa3mep MCTOYHMKA H3iIydeHUs Uit GoToHOB ¢ sHepruerd 10 koB Ha
SKCTICpUMEHTANBbHBIX CTaHmusx EBponeiickoro mentpa cuaxporpoHHoro usnyudenwuss (ESRF) B 1
I'penobine (Opanuus) cocrasist 412*6 MkM r.m.s. (110 TOPU30HTAIN U BEPTUKAIH, COOTBETCTBEHHO), a
pacxomuMocTh - 12*5 mkpan r.m.s. [locne pekOHCTPYKIIUY 3TU BEJIMYMHBI YMEHBIIWINCH 10 28*6 MKM
u 7*5 mkpan. HaiiTu cTerneHs KOrepeHTHOCTH Myyka (B BEPTHKAJIBbHONW U TOPHU30HTAIBHOM IUIOCKOCTH)
710 U 110CJI€ PEKOHCTPYKLIUU.

2. ITocTpouTh KpUBYIO OTPaKEHHUS MTOBEPXHOCTH BaKyyM-KPEMHHUM [T u3mydeHus ¢ sHeprueit 10 x3B.

buner 2

1. OueHntp MOTOKM (HPOTOHOB, COOTBETCTBYIOLIME OCHOBHBIM THIIaM B3aMMOJICHCTBHS M3IIyYEHHS C
BEIIECTBOM B clly4ae, €clii BO30yxjaromui nmotok ¢goroHoB ¢ sneprueit 10 k3B cocrapnser 10710
($oTOH/C M HampaBIsieTCs HA HAHOYACTULy ajMasa quamerpom 100 Hw.

2. OpraHeuibl KIETKA Pa3In4yaioTcs MO COOTHOLICHUIO BOABI M OPraHMYECKOro BemlecTBa. Bo3moxHa
11 3 (heKkTUBHAS MEUKPOCKOIUS CTPOCHUS KIIETKH Ha 0a3e KOHTPACTa MOTIIOIIECHUS ?

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTaBJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAaHUS YYEeOHOH MNpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH X Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIH OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyUYCHHbIC 3HaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, IpaMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.
Onenka xopomio 5 0aioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U IO CYILIECTBY W3JIaraeT €ro, yMeeT INPUMEHSThH [10JyYCHHbIC 3HaHUs Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka yIOBIETBOPUTENbHO 4 Oayyia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



OueHka ylOBJIETBOPUTENBHO 3 Oajula - BBICTABISETCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBATEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ci1abo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMH IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajlia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIBbIIEH YacTH
OCHOBHOTO COJep)XaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aim - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiie omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

OK3aMeH MpOBOMUTCS B YyCTHOW QopMe Mo Owieram. B kaxjaom OwiieTe mNpencTaBIeHO JiBa
TeopeTuueckux Bompoca. [Ipu npoBeaeHun sx3ameHa olydaronieMycst npegocrasisiercs 30 MUHYT Ha
noarotoBky. Onpoc 00y4aromerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



