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Ilporpamma  y4yeOHOH  AWCHWIUIMHBI  SBIISETCS  YacThIO  OCHOBHOM
npodecCHOHANTBHON 00pa30BaTeIbHOM MPOrpaMMEI JUISl TTOJTOTOBKM MAarucTpOB IO
HanpasieHuo 1oaroroBku 44.04.01 Ilegarorudeckoe obpa3oBaHHeE, MarucTepckas
nporpamma «®Duszndeckoe o6pasoBaHHMe» O4HOW (opMbl oOydenus. IIporpamma
pa3paboraHa kadenpoit QU3NKHA U METOIUKH IIPENONaBaHus (DU3HKH.

IIporpamMma y4e6HOM OUCHMILIMHEI pa3paboraHa B cootBercTBrur ¢ ®I'OC BO
— MarucTpatypa IO HampaBieHuio moArotoBku 44.04.01 Ilemarormueckoe
06pa3oBaHKe, YTBEPXKAECHHBIM MpPUKa30M MHUHHMCTEpCTBA 06pa3OBaHMA H HAYKH
Poccuiickoi @eneparun ot 22.02.2018 r. Ne 126 (c u3MeHEeHUSIMY U TOTIOTHEHUSIMH )
u IIpodecCHOHANBHBIM CTaHAAPTOM, yTBEpXJCHHBIM IIpukazom MuHHCTEpCTBA
TpyZJa ¥ colManbHOM 3amurbl Poccuiickoit @enepannu «0O06 yTBepXKIeHHH
npodeccroHansHOro crangapra «Ileqaror (megarorudeckas AesSTENTBHOCTh B cepe
IOIIKOJBHOTO, HadaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero obIero
obpasoBaHus) (BocHHTaTeNnb, y4uTelb)» OT 18 oktsOps 2013 r. Ne 544m (c
WU3MEHeHWAMH H  JonoiHeHusMH); «O0 yTBepKIeHHH IPOQPECCHOHATLHOTO
cragnapra «llemaror pomonHWUTENBEHOrO 00Opa3oBaHUS JeTed W B3POCIHBIX»» OT
22 centsibps 2021 r. No 652H COOTBCTCTByIOIIII/IX pOo(eCCHOHANBHOM AeATeTEHOCTH
BBIITY CKHUKOB. £

COCTABUTEJIMI:
OOLEeHT Kadeaps! GU3NKN U METOIUKH npenofaBanus ¢pusuka @®I'EO0Y BO
«JII'TIY», xkangunat (bnsnKo-MaTeMaTquCKHx HayK, noreHT CunbueBa Al

VTBepxeHa Ha 3aceaHuu Kadeapbl QU3HUKA U METOAUKH HPeIoAaBaHus GpH3HKH
IIpoToxoin oT «25» nexabps 2025 r. Ne 6.

3aBeayromuit kadenpoit GU3NKU 1 / ﬂ
METOMKH IPENOJaBaHus QU3NKA «c ) A.T. CunbueBa

OJIOBPEHA Ha 3acenanum y4e6HO-MeToANIeCKOiM KoMuccuu MHCTUTYTa GU3HKO-
MaTeMaTH4eCKOro o6pa3oBaHus, HHPOPMAITMOHHEIX U 00CITYKMBAIOIINX TEXHOIOTHI
IIporoxon «14» suBapst 2026 r. Ne 6.

IMpexncenarensb yue6HO-METOAMIECKOH KOMHE
HHcTHTyTa QU3NKO-MaTEMaTHIECKOTO
MH()OPMALIHOHHBIX ¥ 00CITY)KHBAIOIIMX TEXHOIOT Ui

O.B. JlaBeicku0a

COI'JTACOBAHO:
HMupexrop [lenapramenTta o0pa3oBaHus # B.B. Casenkos




1. Iesm u 3agaun AUCHUIIMHBI, €€ MECTO B Y4eOHOM Mpoiecce

Ienp BhIMOTHEHUS mNpakTHKyMa: (OPMHUPOBAHWE Yy MarucCTPAHTOB
MEPBUYHBIX CHCHUAIBHBIX 3HAHUNM M TPAKTUUECKUX HABBIKOB B 001acTH
AKCIICPHUMEHTAIBHBIX (PU3HUECKHX HMCCICAOBAHUN TOHKOCIOWHBIX ITOKPBHITHH,
PEHTTEHOCTPYKTYPHOTO aHAIN3a, BAKYYMHON TEXHUKH U TEXHOJIOTUH

MOJTYyYE€HUA TOHKHAX IJICHOK METOJA0OM TEPMHUYECKOTO UCITAPEHUS B BAKYyME

3apauu:

- O3HAKOMJICHUE MAruCTPAHTOB ¢ OCHOBHBIMU Yy3JIJaMH U YCTPOMCTBAMU
pUOOPOB CIIEKTPOPOTOMETPHH U AILTATICOMETPHH, BAKYYMHOM TEXHUKH

- NpUOOPETCHUE MPAKTUUECKUX HABBIKOB padOThl C MNpudopamMu u
YCTPOHCTBAMH CIIEKTPO(OTOMETPHUH U DIITUTICOMETPHH, ¢ PEHTTCHOTPAMMAaMH, C
BAKYYMHOW TEXHUKOU

2. Mecto nucuunyinHbl B cTpykType OITOII

Juctmmnmaa «CnenuanbHbiid (PU3NdecKui MPaKTHKyM» OTHOCHTCS K TTUKITY
MPOGUITEHBIX AUCIMIUIAH, OCBOSHUE KOTOPOH MTPETyCMOTPEHO YUeOHBIM TUTAHOM B
COOTBETCTBHH C O00Pa30BATEIBHBIM CTAaHAAPTOM TMOATOTOBKA MArucTpoB (DU3WKH.
WNupexc qucuumivnbl B yaeOHoM miade b1.0.13.

HeobxoaumbiMu yCITOBUAMU AJI OCBOSHUS TUCITUTUTHHBI SBJIIOTCS. 3HAHUS
JUCITUTUTHH MaTEMaTHYeCKOTO TMKIa, (PU3WKH KOHJAECHCUPOBAHHOTO COCTOSIHHS
BCIIIECTBA, KYypCOB OOIMEH W TEOpeTHUECKOW (U3MKH, YMEHUA TPHUMCHSTH
MOJIYYCHHBIE B Kypcax OOIeHd W TEOPETHUUCCKOW (DPM3WKK 3HAHUSA IS PCIICHUS
KOHKPETHBIX  3aJa; HaBBIKM TMPaKTHYECKOH paboTel ¢  J1abopaToOpHBIM
000pY/IOBAaHUEM, TOJIYUYEHHBIE TPU BHIMOIHEHUH JAa0OPATOPHOrO MNPAKTUKYyMa
Kypca oomieit (pu3uku

Conepxxanve guciumuiHbl  «CTIEAAIBHBIA  (PU3UUECKANA  TIPAKTHKYM))
ABJIACTCS  JIOTWYECKAM  TIPOJIOJDKEHHUEM  COJACpXaHUs  MpodheCCHOHATBHO
OPHUEHTUPOBAHHBIX MUCIUIUIMH — «DH3Wka KOHACHCHPOBAHHOTO COCTOSHUAY,
«Kpucramnoduznkay, «dusndyeckoe marepuagoBeacHne», «ONMTHUESCKUE METOBI
WCCJICIOBAHMS TOHKOTUTICHOYHBIX TTOKPBITHIY, «MeTo bl (PM3NMUEeCKUX N3MEPEHU»

U JIp.

3. IlepeueHp TUIAHUPYEMBIX Pe3yJIbTATOB OOYUE€HHUS] MO JAUCIUTLIAHE
(MOyJ110), COOTHECEHHBIX C HHAUKATOPAMH JO0CTHKEHHSI KOMITeTeHIHii

Koa no ®I'OC BO HNuaukaTop nocTHREHHS PesympTaTet 06yenns no
AUCHHILIHHE
YHuBepcaabHbIC
YK-1.1. Asanuzupyer 3Haer: cogepikaHue,
VK-1 pOoOIeMHYIO CHTYALHIO KaKk OCOOEHHOCTH U
CHCTEMY, BbISBIISA €€ COBPEMEHHOE COCTOSIHUE,
TIOHATHS U KATETOPUH,




COCTaBJISIFOIUE U CBSI3U
MEXKIY HUMH.

YK-1.2. Onpenensier
npobensl B HHQOpMAIUH,
HEOOXOIMMOM AJISl peLIeHuUs
npoOIeMHON CUTYyaliH, U
MPOEKTUPYET MPOIECCHI IO UX
YCTPAHEHUIO.

YK-1.3. Kputnuecku
OLICHUBAET HAAEKHOCTD
UCTOYHUKOB MH(OpMAIUH,
paboTaer ¢ MPOTUBOPEUNBOIA
uHpOpMaLUer U3 Pa3HbIX
HUCTOYHHKOB.

VYK-1.4. PazpabatbiBaer u
COZepPKATEIHHO
apTYMEHTHPYET CTPATETHIO
peteHwust mpobeMHOR
CUTyallud Ha OCHOBE
CHUCTEMHOTO U
MEKIUCIUIIIIMHAPHOTO
MIOJTXO/IOB.

YK-1.5. Ctpout cuenapuu
peann3ayy CTPaTeruy,
oTIpenesisi BO3MOJKHBIE PUCKU
U TIpeasiarasi myTH Ux
yCTPaHEHHUSI.

TEHICHLUH Pa3BUTHUS
COOTBETCTBYIOLIEH MPOPHITIO
HAy4HOH (IpeaMEeTHOH)
o0JacTH; 3aKOHOMEPHOCTH,
OTIPENEJISIOLITIE MECTO
COOTBETCTBYIOIEH HAYKU B
oOrieli KapTHHE MUPA;
MPUHLUTBI TPOEKTHUPOBAHHSI
U peanu3anuu o0Imero u
(WITH) TONIOJTHUTEIBHOTO
o0Opa3oBaHus MO MPEIMETY B
COOTBETCTBUH C IPOdHIIEM
oOyueHust

Ymeet: npumMeHsTh 0a30BbIe
Hay4YHO-TEOPETHYECKUE
3HAHUS [0 TIPEMETY U
METO/Ibl HCCIIEIOBAHMUS B
peaMeTHOM o0acTu;
OCyILIECTBIISIET OTOOP

Coep KaHus, METO/OB U
TEXHOJIOTUH 00ydeHust
npeaMeTy (penMeTHON
00J1acTH) B Pa3IMUHBIX
(dbopmax opraHu3zanuu
oOpazoBaTeNpHOTrO Iponecca
Baaneer HaBbIKaAMHU: B
peaMeTHOM o0JacTy,
MeTonamMu 0a30BbIX HAYIHO-
TEOPETUUECKHX
MPEACTaBICHUN JJIs1
peLIeHust
poheCCHOHATIBHBIX 33124

IIpodeccronanpHbIe

IIK-1

IIK-1.1. 3HaTh METOIUKH,
TEXHOJIOTUH, IPUEMbBI U
cpeacTBa oOy4eHus,
JMAarHOCTUKHU PE3YJIbTATOB
00pa3oBaTeIbHOTO MpoLecca
B 00pa30BaTeNbHBIX
OpraHH3aIusIX B
cootBercTBUM ¢ DI'OC

IIK-1.2. Ymerb
MPOEKTUPOBATH U
OPraHN30BbIBATH
oOpazoBarenbHbIH MpoLecc
C HCTIOJIb30BAHNUEM METOMMK,
TEXHOJIOTUH, IPUEMOB U
cpencts oOy4deHust

1IK-1.3. Bnagers HaBbIKAMH
aHaIu3a
3 heKTUBHOCTH METOIUK,

3HaeT: MOHATUHHBIN
anmnapar NpUKJIaTHON
MEXaHUKH U POOOTOTEXHUKHU
B 00beME, HEOOXOIUMOM ISt
peann3anuy Coaep KaHus
y4eOHOTO mpeaMera
«Dusnka», 0000MEHHDIE
TUTAHBI OTTACAHHMS
MEXaHUYECKHUX BEJINYHH,
SIBJICHUH, 3aKOHOMEPHOCTEH,
YCTPOWCTB

Ymeer: KOHCTPYHPOBATh
MOJIENTN MEXaHUIECKUX
YCTPOMCTB, NIPUMEHSTh
3HaHUS 10 O0IEMy KypCy
¢bu3uky s aHanau3a padoThI
MEXaHUYECKUX YCTPOUCTB,
UX 3KCIIEPUMEHTABHOTO
UCCIIEIOBAHMS,




TEXHOJIOTHIA 1 OCYLIECTBJIATH OTOOP
PUEMOB OOYUeHIs B COAEp KaHUsl BHEYPOUHOU
AOCTIKCHHUH NEATENBHOCTH yUALIUXCS MO
MOCTaBJICHHBIX 3a/1a4 pU Kypey usmku,
TPOCKTHPOBAHHII OCYIIECTBIIATh AHAIH3
peatnsaiim OJINMITHA/IHBIX PACUETHBIX U
obpasoBarTebHOro 5KCIEPUMEHTATbHBIX
fponeccd, HaBbIkaMi 3aaHUN IS LIKOJIbBHUKOB
CHUCTEMHOTO IIJITAaHUPOBAHUS 1o dbusnKke.

Baaneer HaBbIKAMH:
SKCIIEPUMEHTAIBLHOTO
HCCJIEZIOBAHMUS
MEXAHUYECKUX YCTPOWCTB,
npueMamu
KOHCTPYHPOBAHHSA YIEOHBIX
MOZAENIeH MEXaHUYEeCKUX U
POOOTOTEXHUYECKIX
YCTPOWCTB

4. CTpykTypa ¥ coaep:KaHue Y4eOHOH TUCIUIINHBI
4.1. O0bem yueOHOI TUCHUTIMHBI M BUABI Y4e0HOi padoThl

O0beM 4acoB / 3a4eTHBIX eJHHHI]

OuHo-3a04Han
Ounas ¢popma dopma /
3aounas ¢popma

Bun yueOHoii paGoTbl

O0masi TpyA0eMKOCTb AU CHUILIMHbBI 144/4 3a4.en. -

Oo6s3aTenbHAsT ayaAUTOpHAsl HArpy3Ka 48
(BCero 4acos), B TOM 4HcJe:

Jlexiuu - -

CeMuHapCKue 3aHITUS - -

IIpakTuueckue 3aHATUS - -

Jlabopatopablie paboThI 48 -

Kypcosasi paboTta / KypcOBOIi MPOEKT - -

Hdpyrue ¢opmbl opraHM3auydu y4eOHOro

nporecca (KOHTPOJIbHBIE paboThl,
WHAUBUAYAJIBbHBIC 3aHATHSA, KOHCYJIbTAllUU ) )
U J1p.)
CamocrosiTesibHAsE padoTra CTyAeHTa 9 i
(BCero 4acos)
®opma arrecTauuu 3a4€T

4

4.2. Coaep:xaHue pa3iesioB Y4eOHOMH JUCIMILIMHBI

Tewma 1: Cnexrpodoromerpusi. CrieKTpohOTOMETPHIECCKAC N3MEPCHHUS.

Tema 2: Danuncomerpusi. DITUNICOMETPUUCCKUE U3MEPEHUA.

Tewma 3: PeHTreHOCTpyKTYpHBIHM aHann3. O0paboTKa PEHTIEHOTPAMM.

Tema 4: Bakyymuas texuuka. [lojiydeHHME TOHKMX TUICHOK TEPMUUYECKUM
OCaXJICHUEM MATEepUajia Ha MOJJIOXKKY.



4.3. Jlekuuu
Y4eOHBIM TUTAHOM HE TIPEAYCMOTPEHBI

4.4. IlpakTuyeckue / ceMHHAPCKHE 3aHSITUSA
Y4eOHBIM TJIAHOM HE TTPEAYCMOTPEHBI

4.5. JIabopaTopHbie padoThI

Haszsanue TeMbl

O0bem yacoBs

2-0ii cemecTp

Ounas
dopma

3aounast
dopma

TexHuka 0€30MacHOCTH B naboparopuu
CHEIUANBHOTO (PU3NUECKOTO MPAKTHKyMa

2

O3HaKOMJICHHE C Y3JIaMH U YCTPOWCTBAMHU
cnekrpodoromerpa CD-4. [Toaroroska mpudopa K
U3MEPEHUAM pad

CpeMKa criekTpa IPOoIyCKaH!s KPUCTAJTHICCKOM
miactunbl B112S10,0. Onpenenenue xapakrepa
MEK30HHBIX TIEPEX0/I0B U IIAPHUHBI 3alPEIICHHOM
30HBI. OTYET 1O pe3yJIbTaTaM BEITIOJIHEHHOTO
WCCIICTIOBAHAS

CpeMKa criekTpa IpoIyCcKaHusl HaHOpa3MEPHOit
IJICHKH

InyO3, HaHEeCEeHHOM HA KPUCTAUTHYCCKYIO MOII0KKY
ALOs; OmnpeneneHue xapakTepa MeXK30HHBIX
MIEPEX0/I0B M MIAPHUHBI 3alPeIIeHHON 30HbI. OTUET 0
pe3yabTaTaM BBIIIOJITHCHHOTO HCCIICA0OBAHUS

O3HaKOMJIEHHE CO CMIEKTPAIIbHBIM OPUOOPOM
Shimadzu SU-

50 u ero nporpammHbIM oOecniedeHueM. [loaroroeka
npudopa K CheMKE

CheMKa CeKTpoB NPOMYCKAaHUA KPUCTAJIOB
BiuSiOzo 51 In203,.

O3HakoMJIeHHE c HKCIEPUMEHTATEHOM
3JUTATICOMETPUUECKOM

YCTAHOBKOUW M MOPSJIKOM ChEMKH a3UMYTOB S- H P-
COCTABJISIOMINX 30HAUPYIOIIETO U3TyYCHUS

BrinonHeHne 3/TANCOMETPUUECKUX U3MEPEHUN

MOBEPXHOCTH STAJIOHHOW KBAPIIEBOU MJIACTUHBI




OcBoeHue 6a30BOI MPOrpaMMBbl PaCUE€TOB
ONTHYECKHUX MTapaMETPOB MMOBEPXHOCTH TIO
pe3yNIbTaTaM U3MEPEHUH ATTUTICOMKTPHYECKUAX
VIJIOB HAa MPUMEPE 3TAIOHHOTO o0Opa3zua. OTyeT no
pe3yNIbTaTaM UTUTIICOMETPUICCKAX U3MEPEHUN

10

Marepuana. Otuer

BrinosHeHHe peHTTEHOCTPYKTYPHOTO aHAIU3a
(oTIpeieNICHNEe TUTIA PEIICTKH, IIOCTOSTHHON PEITIETKH,
(ha30BOTO COCTaBa M TUIOTHOCTH ) TI0 PSHTTEHOTPAMME

11

O3HakomJjieHHEe ¢ BaKyyMHO# yctaHoBkoi BYII-4.
[TonyyeHne n u3MEpEeHNe MPEIABAPUTEITBHOTO U
BBICOKOTO BaKyyMa.

Hroro:

48

. 4.6. CamocTosiTesibHAsI padoTa CTYIEHTOB

Ha3zsanue teMbl

Bug CPC

O0bem yacoBs

3aounast
dopma

Ounas
dopma

Tema 1

1.IToaroroBka
TEOPETUUECKOTO
Marepuania.

22

2. O3HaKOMJICHHE C
TEXHHUYCCKOM
JIOKyMEHTAIMEN HA
npu6opel CD-4 u SU-
50.

3. Pabora c
METOIMYCCKUMH
PEKOMEHIAITUAMH K
BBITTIOJTHEHHIO
HUCCIICA0BATECIBCKOM
nabopartopHoit
padoTHI.

4. IloaroroBka
oTyeTa




Temsbr 2

1. IToaroroBka
TEOPETUUECKOTO
Martepuania.

2. OcBocnue 0a30BOH
MPOrpaMMOun
PacyeToB ONTUYECKUX
rapaMmeTpoB

HCCIIC AyEMOM
TTOBEPXHOCTH 10
pe3ylibTaTam
U3MEPEHUHN DIUTUATICO-
METPUUECKHUX YTJIOB.
3. BeimosiHEHME

pacueToB.
4 IloaroroBka oTueTra

32

Tema 3

1. IToaroroBka
TEOPETUUECKOTO
Martepuania.

2. Pabora ¢
METOIUYECKUMHU
PEKOMEHIAIUSAMH K
BBIMOJIHEHHIO
HUCCIICA0BATCIBCKOM
J1adopaToOpHO
padoTHI .

3. BeimosiHEHUE
pacueToB

4 IloaroroBka oTueTa

16

Tema 4

1. IToaroroBka
TEOPETHUECKOTO
MaTeprana.

2. O3HaKOMJICHHE C
TEXHUYECCKOMN
JIOKYMEHTAIMEN HA
BAKYYMHBIHA TIOCT
BVII-4.

3. Pabora c
METOAUUYCCKUMU
PEKOMEHIAUAMHA K
BBITIOJTHCHUIO
HUCCIECA0BATECIBCKOM
naboparopHoit

16










9, JIucT D0MOJIHEHH ¥ H3MEHEeHHU

/o

Mara
BHECEHHS
H3MeHeHud /
JIOTI0THEHH S

OcHoBanue

Copaep:xanue
usMeHeHus /
JTOMOJTHCHUS

JIuna, noaTBepKAANOIIHE
H3MeHeHnue / J10MmoJIHeHue

3asenyromuii | /lupexrop
kadeapoii / nexaHn
(PUO, (PUO,

MOANHUCH) MOANHNCH)




	1. Цели и задачи дисциплины, ее место в учебном процессе

