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IlepeyeHns NJIAHHPYEMBIX Pe3yJIbTATOB 00yUYeHHs 10 JUCIHUIIIMHE, COOTHECEHHBIX ¢
IJIAHUPYEeMBbIMH pPe3y/1bTaTaMH 0CBOCHHs 00pa30BaTeJbHOI MPOrpaMMBbl 1O
HanpasjJaeHno Qusuxa

B pesynprare ocBoenmst OOIl OakanaBpuata o0OydYaromuics JODKEH OBJIAJICTh
CIEIYIOIIUMHU Pe3yIbTaTaMH OOYYCHHUS 110 TUCIUTUIMHE:

Koo PesyabTatsl ocBoenusi OOII | Ilepeyens miaHupyeMbIX pe3yJbTaTOB 00y4eHHs MO JUCHUIIIMHE
komnemen | Codepiicanue Komnemenyui
yuu
YK-6 Crnioco0eH ynpaBiisiTh CBOUM 3HaTh:
BPEMCHEM, BBICTpAuBaTh U 1.®usndeckre nNpuHIHIE padboThl POD-criekTpoMeTpa B IIEIOM H €ro
peann30BBIBaTh TPAEKTOPHIO OTJEBHBIX JIEMEHTOB.
CaMOpa3BUTHUS HA OCHOBE 2. O6opynoBaHue, ammaparypy CHEHHaIbHBIX METOJIOB aHAIN3a
MPUHIONIIOB 00pa30BaHus B MIOBEPXHOCTH.
TE€4YEHUE BCEH JKU3HU Ymers:

1. TlpoBoanTh wWccrnenoBaHMs aHalM3a XHMHUYECKOTO COCTaBa
MMOBEPXHOCTH TBepAbIX Ten MeTonamMu POIC u D0C.

2. IlpoBomuth mNPOOOMOATOTOBKY 00BEKTOB it PDD- m Oxe-
aHalu3a.

Baagersn:

1. Meroaukoit moarotoBku o0pasuos mist POD- u Oxxeananusa.

2. HHcTpyMeHTanbHBIMH METOAMKAMH HCCJIEJOBAHUS COCTOSIHUS
MOBEPXHOCTHU TBepAbIX Ted MeTogamu POSC u D0C.

3. Ilpouenypamu nony4denus crnekrpo POOC u 50C.

IIK-3 CriocoOeH poBOUTH 3HaTh:
(yHIaMeHTaIIbHBIE U 1. Teoperuueckue OCHOBHI ((pU3NUECKHE MPHUHIUIBI) COBPEMEHHBIX
MIPUKIIQIHBIE HCCIICTOBAHMS, METOJIOB aHajHM3a MOBEPXHOCTH TBEpAOTo Tena. 2. Bo3mokHOCTH M

HMHHOBAIMOHHBIE Pa3pabOTKH B | 00IacTH MPUMEHEHHUS METOJIOB aHAINM3a MOBEPXHOCTH U MX 3HAUCHUE
06nacTi npuKnagHol GU3HKK | VI COBPEMEHHOro MartepuanosefeHus. 3. IlpaBuia opraHm3anun
Hay4HBIX wHccienoBannid. 4. OCHOBHbIE 3agaddl JUArHOCTHUKH
XMMHUYECKOTO COCTaBa M COCTOSHMSI MOBepXHOCTH. 5. [TpuHImmeI, Ha
KOTOpBIX TocTpoeHsl MeToga POOC u 30C. 6. CTpyKTypy CHEKTpPOB
P®3C u D0C. 7. meTh nipeicTaBICHUE 00 UCIIOIB30BAaHHN METOIOB
PO®3C u B50C B wuccregoBaHuM HaHOCTPYKTYp. 8. OCHOBHI
MaTEMaTHYeCKOr0 aHaji3a CHEKTpalNbHBIX JHHHUHA. 9. [IporpammHbIe
cpeacTBa U 00pabOTKH CHEKTPAIbHBIX JIMHUNA U UX BO3MOXKHOCTH.
10. Metoauku 06paboTku momydeHHBIX gaHHBIX B POOC n D0C. 11.
PacripenienenHble pecypchl TI00aNbHBIX CETEl TOCBSIIICHHBIE TAHHBIM
P®3- u OXKE-cnekTpockonuu. YMeThb:

1. IIpoBoauTh Ha NPAKTHKE HCCIEAOBAHUS METOAAMM aHaIM3a
XUMHYECKOTO COCTaBa MOBEPXHOCTH TBEPABIX Ted - PODC u 30C. 2.
Bribupate METOABI HCCIENOBAHUS, COOTBETCTBYIOIINE ITIOCTABICHHOM
3agaue. 3. C  TNOHMMaHHWeM  4YMTaTb U BOCIPHUHUMATH
SKCTIEpPUMEHTAIIbHbIE JaHHbIE, TOJyYeHHBIE METOIaMU

PO®3C u DO0C, H3TI0KCHHBIC B MOHOTpadusIX u
Koo PesyabTarsl ocBoenuss OOII | IlepeyeHb NIaHUPYeMBIX Pe3yJ1bTATOB 00y4eHUsl N0 JMCHUIJIMHE
komnemen | Codepiicanue Komnemenyui
yuu

nepuonudecko  meuatn. 4. VHTepmpeTHpoBaTh  pe3yNbTaTh
HCCIEIOBAaHUM M COCTaBlATh oTdeThl. 5. IlepeHocuTs 3HaHWI,
noxydeHusle B POOC, Ha npyrue npeamerHele obmactu. 6. Ha
MIPaKTHKE TII0JIb30BAaThCsl MPOTPAMMHBIMH  CPEICTBaMH 00pabOTKH
CHEKTPANBHBIX JIMHUH IO CIeNUalbHBIM MeTonukaMm. 7. Ha mpakTuke
MOJIb30BATECS PecypcaMH CeTH MHTepHET, MOCBSIIEHHBIMHA JaHHBIM
P®D3- u Oke-crieKTpOCKOIHH.

PII/] «MeToapl aHanv3a MOBEPXHOCTH TBEPJIOTO TEIA» 2



Baagern:

1. HaBeikamu pacmmppoBkrn u wuHTeprperamuun PDPD- u  Oxe-
criekTpoB. 2. MeTomamu COBMECTHOTO aHanm3a AaHHbIX PDPIC u
D0C. 3. MetoankaMy Ka4eCTBEHHOTO M KOJWYECTBEHHOTO aHAJH3a
nanHbiX B POOC u D0OC. 4. Meroaukoii MaTeMaTnyeckoid 00paboTku
CHEKTPAIBHBIX JIMHUHM CHENUaTbHBIM MPOTPAMMHBIM 00ECHECYEHUEM.
5. Merogukoii  paboTBl €  TPOrpaMMHBIM  OOecCIedeHHEM,
ocyIIecTBIISIIoImEM 00paboTKy pe3ynbraroB POD- u Oxeananusa.

1. Mecro mucuunannnl B crpykrype OOII 6akanaspuara

Hucuunnuaa «MeTonbl aHanmu3a MOBEPXHOCTH TBEPAOTO Tela» peanu3yercs B paMKax
(aKyTpTaTUBOB MPOTPaMMBI OaKalaBpuaTa.

Jlsis ocBOEHMsI JAHHOM JUCHMILTUHBI HEOOXOAUMBI KOMIETEHIIMH, c(pOpMHUpPOBaHHBIE B paMKax
OCBOEHUS TUCHUTUTMH Moy «OO0mmas pusmkay, AMCUUIINHBL « BBeneHrne B pU3nMKy TBEpAOro
tena» U « COBpeMEHHbIE MaTepHaIbD.

HucuuruiHa uzydaercs Ha 4 Kypce B 8 cemecTpe.

2. O0beM JUCHHIUIMHBI B 3249€THBIX eIHHUIAX ¢ YKA3AHHEM KOJNYecTBA
aKajeMHYeCKHX YaCOB, BbIJIeJIEHHBIX HA KOHTAKTHYIO PadoTy 00yJarouuxcst
c npenoaasarteseM (110 BUAAM 3aHATHI) M HA CAMOCTOATEIbHYIO PadoTy
o0yuyawmmxcs

O6mas TpyaoeMKocTh (00BheM) TUCIUIUIMHBI cOCTaBisieT 2 3adeTHble enuHuIsl (3E), 144
aKaJIeMHUYECKHX Jaca.

3.1. O6vem oucyuniaunsvl NO 6UOAM YUEOHBIX 3aHAMUIL (8 UaACax)

. Bcero yacosn
Buna yueOHoi padoThl

OO6miast TpyJ0€MKOCTh JUCIUTUTHHBI 144

KonraktHas pabora oOywarommuxcs ¢ npenojaBareieM (IO BUIAM 70
y4eOHBIX 3aHATHI) (BCETrO)

AynutopHas pabota (Bcero): 42

B TOM YHCIJIC:

JICKIIUU 42

MMPAKTUYCCKUC 3aHATUSA -

n1abopaTopHbIe paboThI 28

. Bcero yacos
Buna yueOHoii padoThI

B T.4. B aKTUBHOM U MHTEPAKTUBHON (hopMax 9

BueaynutopHnas pabota (Bcero): -

B toMm uncne, nunauBuyansHas pabota o0y4aronmuxcs ¢
IIPENOIaBATEIIEM:

TBopueckas padora (pedepart, MpoekT) —

CamocrosrenbHas paboTa 00ydarouuxcs (BCero) 38

Bun HpOMC)KYTOqHOﬁ aTTeCTalnun o6yqa10mer005{ — 3a4€T -




4.

Conep:xaHue IMCUMILVINHBI, CTPYKTYPHPOBAHHOE MO pa3jeiaM (TeMaMm) ¢

YKa3aHueM OTBCACHHOI'0O HA HUX KOJIMIECTBA aKAAEMUYIECCKUX YaCO0B U BU10B y‘leﬁHLlX

4.1. Pazoensl oucyuniunsl u mpyooemKochib no 6UOAM YUEOHBIX 3AHAMULL

(6 akademuueckux uacax)

3aHATHH

(0] Bunbl yueOHBIX 3aHATHH,
o BKJIIOYASI CAMOCTOSITE/ILHY O
1 padoTy ody4yaronuxcs u
)i‘" TPYAOEMKOCTh
p (B wacax) DopMbI TEKYLIET0
Ne Paznen zg:: ayAMTOPHbIE camMocTosATeh KOHTPOJIs
n/n AUCHUIIJIUHBI M X yueOHbIe Hasi padora ycneBaeMoCTu
KO 3aHATHSA 00y4arommxcs
cr
b
BCero JIEKIIHH MpaKTHYeCKUue
3aHATUA
1. | O630p METOJIOB 4 2 TectupoBanue
(U3UKO-XMMHYECKOTO
aHaIM3a MOBEPXHOCTH
2. | ®Ous3nYecKue OCHOBBI 4 2 TectupoBanue
COBPEMEHHBIX METOJIOB
HCCTIe0OBaHUS
MOBEPXHOCTU. MeTo bl
AJIEKTPOHHOMU
CHEKTPOCKOIIUHU
3. | Texnuka 4 6 2 TectupoBanue,
JKCIIEPUMEHTA KOHTpPOJIbHAS
paborta
4. | PeHTreHOBCKast 8 6 14 TectupoBanue,
(hOTORIEKTPOHHAS KOHTPOJIbHAS
CIEKTPOCKOTIHS pabora, 3ammra
(POOC). Dusmuueckue NPaKTHYECKOH
MIPUHITUTIBI K1 OCHOBBI paGOTHI
MeTo/1a
5. | Oxe-3neKTpoHHas 6 6 8 TectupoBanue,
CHEKTPOCKOIUS KOHTPOJIbHASI
(O2C). ®dusuueckue pabora, 3ammra
MIPUHIUIIBEI U OCHOBBI TpaKTHYecKoit
MeTozia paGoTHI
6. | YapTpaduoneronas 4 2 2 TectupoBanue,
(dhoTodNEeKTpOHHAS KOHTPOJIbHASI
CHEKTPOCKOTIHS paborta
Buanbl yueOHbIX 3aHATHH,
BKJIIOYasd CAMOCTOATECJIbHYIO
padoTty odyyarommxcs u ®opMBbI TEKYLIET0
No Pa3zgen TPYAOEMKOCTh KOHTPOJIf
n/n AU CIUTITIMHbBI (B yacax) ycHeBaeMocTH
AyIUTOPHbIE CaMOCTOATEIb
y4eOHbIe Has padoTa
3aHATHA o0yJarImmxcs
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1
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CcT
b
BCEero JICKITHH NpaKTH4YecKue
3aHATUA
(YOI0). Mertobt 6 2
WOHHOU
CTIEKTPOCKOTIHH
7. | HecopbumoHHas 4 2 2 TectupoBanue
CTIEKTPOCKOTIHSA
8. | CnexTpockonuueckue 3 2 2 KonTponsHas
PEHTTEHOBCKHE pabora
METObI aHAIHU3a
9. | Macc-cnektpomeTpust 3 2 2 Tectuposanue,
KOHTPOJIbHAS
paborta

4.2. Cooeporcanue oucyuniunsl, CmMpyKmypupoeannoe no memam (pazoenam)

Coaeprxanue JIEKHHOHHOTO Kypca

Ne | HaumeHnoBaHue Coaep:xanue
pasjiena
AUCHHUILINHBI
1 O030p MeT010B (PU3UKO-XHMHYECKOT0 AHATH3A TOBEPXHOCTH
1.1. | O630p MeTo0B Metoapl  uccieoBaHUS — MOBEpXHOCTH (00wt  0030p U
(U3NKOXUMHUUYECKOT | XapaKTepPUCTHUKAa METOAOB aHallM3a COCTOSIHUS MOBEpXHOCTH): Oxe
0 aHajIM3a AIIEKTPOHHAS CIIEKTPOCKOMHS, MU(PPAKIHUA MEUICHHBIX U OBICTPBIX
MIOBEPXHOCTHU AJIEKTPOHOB, CIIEKTPOCKONHMSI XapaKTEPUCTUYECKUX MTOTEPh SHEPTUn
AJIEKTPOHOB, yIbTpapuoIeTOBAS u PEHTTE€HOBCKas
(OTORNIEKTPOHHASI ~ CIIEKTPOCKOMNHUS, HWOHHO-HEHTpanu3alMoHHas
CHEKTPOCKOMUS, BTOpUYHAsT ~ HOHHAas MacCHEeKTPOMETPUS,
CHEKTPOCKONUSI ~ OOpaTHOTO  pe3ep(OpHOBCKOrO  paccesHus,
CHEKTPOCKONUS ~ HMOHHOTO  PAacCesHUs,  MAacCIEKTPOMETpUs
O00MOapIUPOBKH aTOMaMM, MAaCCIEKTPalIbHBIA aHAU3 PAaCCESHHBIX
HEUTpaJbHBIX YaCTHI], JJIEKTPOHHO-30HAOBBII PEHTT€HOBCKUM
MHUKpOaHaliu3,  IMPOTOHHOE  BO30YXIEHHE  PEHTT€HOBCKOI'O
U3JIy4eHUs, TOHKas CTPYKTypa Kpas MOIVIOIIEHUS PEHTI€HOBCKOIO
U3ITy4eHus, TEPMOIIpOrpaMMUpyeMast necopOorus,
MeccbayspoBckass  cnekTpockonus.  CHeKTpaabHbIe  METOIBI
UCCJIEIOBaHMSI 3JIEMEHTAPHOTO COCTaBa M JIEKTPOHHOM CTPYKTYpBI
TBEPABIX TEJ C HCIOJIb30BAHHWEM DPA3JIUYHBIX 3JIEKTPOMArHUTHBIX
W3ITy4ECHU.
2 du3nyecKHe 0OCHOBbBI COBPEMEHHbIX METOJ0B HCCJIeA0BAHMS NMOBEPXHOCTH. MeToabl

JJIeKTPOHHON CNEKTPOCKONMUH




2.1.

duzngeckrue OCHOBBI
COBPEMEHHBIX
METOJIOB
HCCIIeTOBAHUS
MOBEPXHOCTH.

CrniekTpockomnus AIIEKTPOMArHUTHBIX U3ITY9YCHUH.
XapakTepuUCTUYECKUE  CIEKTPhl ~ AMHCCHM,  abcopOuuum
(bIro0opeceHINH. CrekTpockonus  3apsDKEHHBIX — YacTHIL,
XapaKTEPUCTHUYECCKUE CIIEKTPHl HOHOB M AJIEKTPOHOB. (DPeKThI
B3aMMOJICHCTBUS M3IIyYEHHUS C TBEPIBIM TEJIOM, MPUBOASIINE K
HMHUCCHH UOHOB (BTOPUYHO-MOHHAS SMUCCHS, JTa3epHOE

HaumeHnoBanue
pa3aeia
JTUCIHHUILINHBI

Conepxanue

MeTtonabl
AJIEKTPOHHOU
CHEKTPOCKOIIUHU

pacrbUICHHE, UCKPOBOMW pa3psij, TICIOIMUNA pa3psii) U JIEKTPOHOB
(27IEKTPOHHBIE  0XKE-CIIEKTPhI,  CIEKTPbl  XAPAKTEPUCTUUYECKHUX
MOTEPh DHEPIHH D3JIEKTPOHOB, PEHTTEHOBCKUE (HOTOAIEKTPOHHBIE
CHEKTPBHI).

BropuuHas 37€KTpOHHas SMUCCHUS - OCHOBA COBPEMEHHBIX METOJI0B
aHaJIM3a MTOBEPXHOCTH. DHepreTuyeckoe pacnpezeneHue
BTOPUYHBIX  AJEKTPOHOB. CHEKTp BTOPHUYHBIX  DJEKTPOHOB,
BO30Y KIaeMbIX AEKTPOHHBIM YAapOM. 3aBUCHUMOCTh
KOA(p(GUIIMEHTOB BTOPUYHON DJIEKTPOHHON SMHUCCHH U YIPYTOro
OTpaXeHHsT OT OJHEPruu TMEepPBUYHBIX 3JIEKTpoHOB. Heympyroe
paccessHHE€ DJIIGKTPOHOB M TOBEPXHOCTHAs YYyBCTBUTEIHHOCTb.
Pacnpenenenust 371€KTpOHOB MO 3HEPIrUsAM. DIEKTPOHHBIM CHEKTP.
I'mybuna otbopa aHanmuTHueckoil WHpoOpMaluu. XapaKTepUCTHKA
COCTOSIHUSI TIOBEPXHOCTH O0paslia: pacrpesielieHue 3JIeMEHTOB I10
ryOuHe, Halmu4yhe 3arpsS3HEHUH, OIEHKa  IIEePOXOBATOCTH
MOBEPXHOCTH.

TexHuka IKCTIEPUMEHTA

Texanka
JKCIEpPUMEHTA

Anmapatypa P®OC- u Oxe- 53KCOEpUMEHTA: HCTOYHUKH
BO30YKIICHHsI, BaKyyMHas CHUCTEMa, AaHAJIM3aTOPBI AIIEKTPOHOB,
JIETEKTOPBI, CHCTEMbl aBTOMATHU3AIlMH IKCIEPUMEHTA, MPOTPAMMBI
obpabotka pesynbTaToB. BakyymHas cuctema. TpeOGoBaHHs K
BakyyMy. CucteMbl OYHCTKM HOBEPXHOCTH. Tepmuueckas
oOpaboTka. Meroanka mareMaTudeckoil 0OpabOTKHU CHEKTPOB B
POOC u Orke-CIEKTPOCKONMM M aHalU3a SKCIEPUMEHTAIbHBIX
nanubiX. CrioaxuBanue nyma. Berauranue ¢ona.
JuddepenurpoBanne U MHTETPUPOBAHHE CHEKTPOB. PaznoxeHue
Ha DJJIEMEHTApHbIE COCTaBIAIOUIME. BblunMcieHne pa3HOCTHBIX
CIIEKTPOB.

Pentrenosckas

(orod1eKTpOHHAA CIIEKTPOCKONUS PDPIC).

duznueckue INPUHHIMIBI 1 OCHOBBI METOda

4.1.

Bsenenue

PentrenoBckas cnektpockomnusi. PeHTreHoBckast (pOTO3IeKTpOHHAs
cunektpockonust  (OCXA), »snekTpoHHas Orke-CIEKTPOCKOMHMS,
YOOC, JIPIC. Teopus dorosmuccuu. TpexcTyneHyaTas MOJENb
¢dorosmuccun. YrioBas 3aBUCUMOCTb (hoTosmuccun. Hanpasienue
U WHTEHCUBHOCTH BHYTpeHHEro ¢otoddderra. MHTepmperarus
cniekTpoB (j-j cBs3b, CBsA3b Paccena-CayHuaepca).

4.2.

duznueckre OCHOBBI
MeETo/1a.
OcobenHoctu
KauyeCTBEHHOI'O

Ouznyeckue npuHuunsl POOC. KauecTBeHHBIH aHamm3. Yyer
3apsAIKH TOBEpPXHOCTH B PDOOC (MeTayuibl, MOTYNPOBOAHUKUA H
TUAJICKTPUKH). XUMHUYECKHE CABUTH B PDD-cniektpax. Monenu st
MHTEPOPETALMH XMMCABUTa. BiMsHME XUMHUYECKOrO COCTOSHUSA
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aHaJm3a

AJIEMEHTOB Ha 3JIEKTPOHHbIE ceKTpbl. CTpykTypa cniektpoB POIC.
OctoBuble ypoBHH. IllupmHa mwmKoB. BropmyHas CTpykTypa
cnektpoB. Iluku  mIa3MOHHBIX — MOTEpb.  MyJBTUIUIETHOE
paciieruienne. PeHTreHoBckue caTemuThl W Ayxu. CaTeiiuThbl
«shake-upy» u «shake-offy. CrpykTypa BaJIeHTHOH  30HHI.
AcuMMeTpHsI OCTOBHBIX YPOBHEW MeTaiioB. UyBCTBUTEIBHOCTh K
MOBEPXHOCTHOMY  clior0.  YrioBble  3(dextsl.  Judpakuus
(OTO37EKTPOHOB. P®OC c YIJIOBBIM paspelieHueM.
KonunuecTBenHnsblit 3JIEMEHTHBIN aHanus. AnmapartypHoe
oopMIIeHHE METOIA.

HaumenoBanue
pa3nena
JTUCIHHUILIMHBI

Conep:xanue

4.3.

Oo6paboTka
pE3yJIbTaToB

0O0630p mporpamm o6padotku PDD-imuunii: CASA-XPS, Origin,
XPS Peaks u T.n1. OcHOBBI MaTeMaTH4eCKOW OOpabOTKU JIMHMMA.
3amaun  oOpabotku. Ilpumepbr o00pabGoTku. MeToguueckue
po0IeMbI 00PabOTKH.

4.4.

NHuTtepnperanus
pE3yJIBTAaTOB

[Ipumenenus P®OC K uCClIEOBaHUIO MOBEPXHOCTEH U
WHTEpIpeTanus pe3yspTaroB. Hepaspymaromuid KayeCTBEHHBIA U
KOJIMYECTBEHHBIN 3JIEMEHTHBIH U (ha30BBI aHAIU3bl MTOBEPXHOCTH
METaJUIOB,  CIUIaBOB,  MAaTEPHAJIOB  BBICOKMX  TEXHOJIOTMH.
Hcnonp3oBaHne MeTona JUisl JIOKAJbHOTO aHAIW3a IOBEPXHOCTH.
IIpenen 4yBCTBUTENBHOCTHM METOJA M OTHOCHUTEIbHAs TOYHOCTH
OIIpe/ICNICHUs, TUAlla30H OIPENEIISIEMBIX 2JIEMEHTOB.

O2xe-3JIeKTPOHHAS C

nexkrpockonus (09C). Puznyeckue NPUHUMINBI 1 OCHOBBI METO/1A

5.1.

Bsenenue

CrekTp BTOPUYHBIX OJJIEKTPOHOB, BO30YXKIAEMBIX AJIEKTPOHHBIM
ylAapoM: OCHOBHbIe mporecchl. CoBMecTHass  perucTpanus
(OTORIEKTPOHHBIE U OXKe-3NeKTpoHHBIe monoc. DOC Kak MeTon
aHaJM3a COCTaBa MOBEPXHOCTH.

5.2.

Du3HYECKHE OCHOBEI
METO/1a.
Ocobennoctu
KAQ4YCCTBCHHOI'O
aHamM3a

Ouznyeckue NOpUHIUNBL  OXKe-dMEKTPOHHON  CIEKTPOCKOMHH.
DHeprus 0Ke-3JIeKTPOHOB cBoOogHOro aroma (Teoperuueckwii,
MOTYOMITUPUICCKUN M AIMIUPUYECCKUN pacdeThl). DHEPreTUUCCKUE
ypoBHH, cABUTH U Popma Osxe-nmukoB. DHEeprusi Oke-3JEeKTPOHOB B
TBepAOM Tene. Xumudeckue caBuru B Oxxe-criektpax. CBs3b
XUMHUYECKHUX CIIBUTOB B PEHTI'€HOAIIEKTPOHHOM 1 OxKe-
CHEKTPOCKONUH. YIIMpEHUE JUHUM B 0Ke-CIEeKTpax TBEPAOro Tela
(xoHEYHOE BpeMs >KU3HH, (POHOHHOE YIIMpPEHUE, BapHUallvs SHEPTUn
nonspuzanuu). Oxe-CHeKTPbl C y4acTUEM JJIEKTPOHOB BHEIIHUX
30H. KonnuectBennast Oxe-criektpockonus. CeueHne MOHHU3AIUH.
Koaddunment obparHoro paccestHus. ['myOunHa BbeIxoma. MeTossl
KOJIMYECTBEHHOTO aHajmu3a. Meron KOd((HUIIUEHTOB
OTHOCHUTEIILHOW YyBCTBUTEILHOCTH.

5.3.

Nurepnperanus
pe3yabTaToB

ConocraBnenne 90C n POIC. IIpumenenne 90C B KOHKPETHBIX
MaTepHaIOBETYECKUX 3a/1a4ax.

YabTpaduosieroBas ¢porodieKTpoHHas ciekTpockonus (Y ®IC). MeToabl HOHHOM

CNEKTPOCKONNHU




6.1. | YnprpaduoneroBas | Pusznyeckue MNPUHLUMIBI YIBTPapHOIETOBOH (POTOINEKTPOHHOU
(poTosnexTpoHHas cnekrpockonuu. Mcnonp3oBanue YOOC nnsa u3ydeHus 30HHOU
CIIEKTPOCKOIIHS cTpykTyphl. [Ipumenenne YOIC ans u3ydeHus: aacopOupOBaHHBIX
(YODC). Meroger | Mosekyl. Mcronb30BaHHe CHHXPOTPOHHOTO H3IYYCHHS. M €Tro
HOHHOG npeumyniecTBa. COOTHOIIEHNE MEXIY SHEPTUEHl CHHXPOTPOHHOIO
CTIEKTPOCKOTIHH W3ITy4eHus U TIIyOuHO Beixona (oTosnekTpoHoB. DoToIMUCCHS U3

JBYX BBIPOKICHHBIX II0 PHEPrHM CUCTEM YpOBHEH. 3aBUCHUMOCTH
CEYeHHs MOTJIOUICHHS OT SHEPTUU (POTOHOB.

Hepazpymaromue u  paspymaromme MeToabl. JIOKaJbHBIA U
MocJIOMHbIN aHanu3. CreKTpoCcKomusi 00paTHOTO pe3ep(opa0BCKOTO
paccessHusl. AKTHUBaMOHHBIN aHaym3. OOMEH 3apsiioM MEXIy
HOHAMH u MMOBEPXHOCTHIO. HNonHO-HeWTpan3aunoHHas
cnekrpockonusi (MHC). Paccesnue wmemnennsix woHoB (PMUN).
CrpykrypHble nedextel W ux mposiBieHuss B PMMU. Paccesnue
ObICTpbIX MOHOB. CTaTHyeckas U AUHaMU4eckass BTopuyHo-moHHas
Macc-criekTpometpusi (BUMC). KonndyecTBeHHass HHTEpIIpETAIIHS
JTaHHBIX MOCIOWHOTO aHanu3a. KannOpoBka CKOPOCTH pacTbLICHHS.
Hlkana xoHueHTpanuii. Paspemenue mno riayoune. O¢QexTsl,
00yCJIOBJICHHbIE HOHHOM OOMOAapAUPOBKOM.

Ne | HaumeHoBaHue Coaepxanue
pasjiena
AUCHUTLTHHBI

7 JlecopOnMOHHASA CIEKTPOCKOINS

7.1. | decopbunonnas AncopOuus Ha TOBEPXHOCTH TBEPBIX Tell. MoJeKyIsapHas U
CIIEKTPOCKOIMS aucconraTuBHas afgcopOus. JlecopOIMoHHas CHEKTPOCKOIIHSI.
TepmonecopOrus. WNmnynbcHas u TEpMOIIpOrpaMMHUpyeMast AeCOPOIIHSL.
KauecTBeHHbII aHaJii3 3aBUCUMOCTEN IaBIEHUSA OT BPEMEHU.  YPaBHEHUE

Appenuyca. Nzotepma agcopO1uu JIenrMopa. DKcrepuMeHTaIbHOE
o0opyoBaHue A umnysbcHoM necopouuu u TIIJI. CriekTpel UMITYJIbCHOM
necopOrmu u TII. DNeKTPOHHO-CTUMYJIUpOBaHHas jaecopOrus. OCHOBHBIE
MEXaHHU3MBI. [lepexon yactuil yepes MOBEPXHOCTh pa3zelia TBEPIABIX ¢as3.
O6opynoBaHue U U3MEPCHHS.

8 CrnekTpockonu4ecKue peHTreHOBCKHe MeTO/Ibl AaHAJIN3a

8.1. | Cnektpockonuueck | MeToabl  PEHTI€HOCHEKTPAJbHOIO  aHajlu3a: [0 IEepBUYHBIM

HUC PCHTI'CHOBCKUC
MCETO/JbI aHAJInu3a

CHEKTPaM UCIyCKaHUs (PEHTT€HOIMUCCUOHHBIN CIIEKTPaIbHBIN

P2C), o BTOPUYHBIM CIEKTpaM UCITy CKaHHUS
(pentrenodnyopecueHTHeld  aHanmu3  PDA), mo  croekTpam
norjonieHus: (peHTreHoadcoponmonHbnii aHanmu3 PAA). OcHOBHBIC
CTaJIuM PEHTTCHOCMEKTPAIILHOTO aHanu3a. MICTOYHUK BO30YKICHUS
PEHTI€HOBCKOTO H3yueHus. Pa3nokeHue H3IydyeHUs B CIIEKTD.
[IpeumymiecTBa  QuIyopeclleHTHOTO  aHaiu3a. PeHTreHOBCKUU
KBaHTOMETp. KoJMuecTBEHHBI aHalM3 Ha OCHOBE METOJa
rpaxyupoBoyHoro rpaduka. OOpasnsl cpaBHeHUs. be3dTanoHHBIN
METO/T POA Ha OCHOBE TEOPETUYECKOTO pacuera
(dyHIaMeHTanbHbIX (pU3MUEeCKHX mapaMeTpoB. Pa3HOBHIHOCTH
peHTreHodMHuCcCuOHHOro aHanmm3a POA. PCMA kak wmeton
JIOKAJIBHOTO aHaJIK3a: TUIOMIA(b aHAJTH3UPYEMOro ydyacTKa U macca
aHAIM3UPYEMOTO BEIIIECTBA. [MpuHnMnuansHas cxema
PEHTI€HOBCKOIO MHUKpPO30HJa. OCHOBHBIE CHUCTEMbl MHKPO30HJA:

PII/] «MeToapl aHanv3a MOBEPXHOCTH TBEPJIOTO TEIA» 8




AEKTPOHHOONTHYECKAS, PEHTTEHOOIITHYECKAs, ONTUYECKUN
MHUKpOCKOn. Bo3MokHOocTM Merona mnipu pabore 30HAA B
CTaTUYECKOM pEeXKUME U MpU cKaHupoBaHuM umuda. Ilpemen
YyBCTBUTEJIBHOCTH  METOAAa W OTHOCHUTEIbHAsT  TOYHOCTb
OIIpEJICJICHUs, JUANAa30H ONPEACIAEMbIX JIEMEHTOB.

9 Macc-cnekTpomeTpust
9.1. | Macccnektpomerpu | MoHnsanust aToMOB U MOJeKyJ. MeTo1bl HOHU3alMU. THITBI HOHOB.
A CymHocTh MeToJa Macc-criekTpomerpuu. [IpuHuunuansHas cxema
Macc-CIEKTPOMETpA. MaruutHsle u JMHAMHYECKHE
MacccueKTpoMeTpbl. CHEKTPOMETPUOH-IUKIOTPOHHOIO PE30HAHCA.
XpoMaro-mMacc-CeKTPOMETPHUSL. [Ipumenenue MeToJ1a
MAacCCHEKTPOMETPUM  JUISl  UCCIIEJIOBAaHMSI ~ OPraHUYEeCKUX U
HEOpraHM4Yeckux coenuHeHuil. Mnentudukanus u ycraHoBiIeHHE
cTpoeHus: BemecTB. OmnpeneneHre MOTEHIUAIOB HOHU3ALUU
MOJIEKYJI. MacccnekTpomeTpus B TE€PMOJANHAMHUYECKUX
HCCIIeIOBAaHUSIX M XMMUYECKON KUHETHKE.
CoaepxaHue NPaKTHYeCKUX 3aHATHH
Ne | HaumeHoBanme Conep:xkanue
pa3ziena
JUCIHMILINHBI
1 IIpakTukym «PeHTreHoBCcKas (POTOIIEKTPOHHASA CIIEKTPOCKOIHA»
1.1. | Tema 1 YcTpoiicTBo 31eKTpoHHOr0 criekrpoMeTpa DC-3201, npuHIUIBI pabOThI
U YCTPOWCTBO OCHOBHBIX Y3JIOB M OJIOKOB cnekTpomerpa. Iloaroroska
BaKyyMHOU CHCTEMBI K paboTe, MOATr0TOBKA 00pa3IOB K SKCIIEPHUMEHTY,
3HAaKOMCTBO C CHCTeMO cOopa u 00paboTkum uWHPOpPMALUU H
OporpaMMoil  ympaBlieHuss — KOHTposuiepoM — P®D-cnektpomertpa,
pernameHTsl 3anucu P®D-cnekTpa, HcciIeIOBaHUE TEXHOJIOTHYECKUX
IPUCTABOK Il OCYILECTBIICHHSI HarpeBa 00pa3LoB U alcOpOLIUU ra30B.
1.2. | Tema 2 OO6paboTka HSKcrepuMeHTadbHBIX JaHHBIX Ha [IK, 3HakomMcTBO ¢
nporpaMMHbeIMU - cpeacTBaMu  (Origin), MaTeMaTHYECKUE IMPOLEAYpPbI
00paboTKH (POTORNIEKTPOHHBIX JUHUA Ha KOMIIBIOTEPE C MOMOIIbIO
nporpaMMHusbIx cpencts (Origin 8.0, CasaXPS)
1.3. | Tema 3 UccnenoBanue ¢otordpdekra ¢ ocToBHBIX ypoBHEH B PDOC.
Omnpenenenue 3apsaKy TOBEPXHOCTH 00IydaeMbIX 00pa3IioB
(xanOpoBKa CTIIEKTPOB).
1.4. | Tema 4 OmnpeneneHne XMMHUYECKOIO CABUIA 3JIEKTPOHHBIX YPOBHEW aTOMOB B
Pa3IMYHBIX XUMHUUECKUX OKPYKEHHUSX.
1.5. | Tema 5 Wnentudukanus cOCTOSIHUM 371EMEHTOB B IOBEPXHOCTHOM CJI0€
BEIIECTBA.
1.6. | Tema 6 AHanM3 CIMH-OPOUTAIILHOTO paciierieHus B POD-cnekrpax.
1.7. | Tema 7 KonnuectBennelii ananu3 gaHHbix POOC. Omnpepenenue cTpyKTypoi
(opMyIIBI BelecTBa.
1.8. | Tema 8 Wnrepnperanust  ganHbix P®OC B KOHKPETHBIX  XMMHMKO- U
(du3zrKoMaTepHuagIoBeIUECKUX 3a/1a4ax.
2 MpakTnkym «Oxke-3J1eKTPOHHAS CIIEKTPOCKOMUS»
2.1. | Tema 1 | Anamu3  comyrtctBytoumx — Oxe-criektpoB B POOC.  O6pabotka
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skcniepuMeHTaNbHBIX HaHHbIX Ha [IK (Origin 8.0, CasaXPS).

2.2.

Tema 2 Onpenenenre XUMUYECKOro casura Oke-JIMHUN aTOMOB B Pa3IUYHBIX
XUMUYECKUX OKpYXeHHUsX. MaeHTuUKaIMsI COCTOSHUN SJIEMEHTOB B
MTOBEPXHOCTHOM CJIOE€ BEIIECTBA.

2.3.

Tema 3 Pacuer moguduuupoBanHoro napamerpa Baruepa.

2.4.

Tema 4 OKCIepUMEHTANIbHBIN yUeT SHEPruM pejlakcallii B IOJHOM XUMUYECKOM
CIBUTE.

2.5.

Tema 5 Nurepnperarus naaHbix Oxe-CEeKTPOCKONNUH B KOHKPETHBIX XUMHUKO- U
¢bu3NKO-MaTepraIOBeTUECKUX 3a]auax.

S. IlepevyeHb yueOHO-METOAMYECKOTO OOecTIeYeHNs IS CAMOCTOSITEIbHOI padoThl

oﬁyqamumxca o AMCHMIIJIMHE

Y4eOHO-METOAMYECKUH KOMILIEKC 110 JUCIUIUIMHE pa3MelieH Ha caiiTe ¢akyabTeTa
(moctymHo Ha  http://physic.kemsu.ru/viewpage.php?page id=358, nmata oOparmieHus
24.01.2016).

Koncnekr nexuuit mo kypcy «MeTopl aHanM3a MOBEPXHOCTH TBEPIOTo Tena» B (opmate
MS Word (moctymuo Ha physic.kemsu.ru), 31eKTpoHHBIN pecypc.

Marepunansl MyJIbTUMEAUNHBIX MPE3CHTALMM MO Kypcy «MeToapl aHanu3a MOBEPXHOCTH
TBepaoro Tena» B ¢popmare MS PowerPoint (moctymHo Ha physic.kemsu.ru), 371eKTpOHHBIN
pecypc.

TekcThl TECTOBBIX 3alaHUM MO Kypcy «MeToabl aHamu3a IMOBEPXHOCTH TBEPAOIO TEla» B
dbopmate MS Word (moctynHsl Ha physic.kemsu.ru), 3IE€KTPOHHBINA pecypc.

OOpaboTka SKcrepUMEHTANbHBIX JaHHBIX B P®DOC U wuHTEpnperamusi pe3yibTaToOB:
Meroanueckue ykazanuss K JabopatopHoit pabore / I'OY BIIO «KemepoBckuit
rocyaapcTBeHHbIN yHuBepcutet»; coct. AJL IOmun. - Kemepopo: KemI'V, 2010. — 24
c. (moctymnHo Ha physic.kemsu.ru), 3JI€KTPOHHBIIA pecypc.

Wagner C. D. Handbook of X-ray Photoelectron Spectroscopy / C. D. Wagner, W. M. Rigus,
e. a. Physical electronics Div., Perkin-Elmer Corp., Eden Prairie, MN, 1979.

Davis L.E., MacDonald N.C. et al., Handbook of Auger Electron Spectroscopy, 2nd edition,
Physical Electronics inc., Eden Prarie, Minn, 1976.

6. ®ona OLEHOYHBIX CPEACTB A5 MPOBEAEHHUS MPOMEKYTOYHOM aTTeCTAIMI

oﬁy'{amumxm o AMCHMIIJIMHE

6.1. ITacnopm ghonoa ouenounvix cpedcme no OUCHUNIUHE

Ne | KonTposupyembie pa3aeibl Koxa koHTpOIMpyemoi HaumenoBanme
n/n (TeMbl) JTUCUMIIIIHHBI KOMIIETEHI[U U OLICHOYHOI'0 CpeacTBa
(pe3yJabTaThl 0 pa3aesaam) (nu e¢ yacTH)
00630p MeTO10B PU3UKO- 1IK-2 (3Hath: 2) Tect
XAMUYECKOT0 aHAJIN3a IIK-3 (3nate: 1,2,4; YMmeTh: 2)
MOBEPXHOCTHU
du3nyeckrue OCHOBBI IIK-3 (3nate: 1,2,4; Ymets: 2) | Tect

COBpeMeHHLIX METOA0B
HCCIIeI0BaHUS TTOBEPXHOCTH.
MeToibl 2IEeKTPOHHOM
CIEKTPOCKOIUHU

TexHuKa sKCIEpuMEHTa IIK-2 (3nate: 1,2; Y™mers: 1,2; | Tect, KOHTpOabHas
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Bnanets: 1-3)
1IK-3 (3nats: 8,10; BnaneTs:
4,5)

pabora

4. | PentrenoBckas IIK-2 (3nate: 1,2; Y™mets: 1,2; | Tect, KOHTpOJIbHAS
(dhoTosneKkTpoHHAas Bnazners:1,3) paborta, 3amura
cnekrpockonus (POIC). ITK-3 (3Hatp:2-11; YMeth: 17; | IPAKTHYECKOH pabOThI
Ouznyeckue NPUHIUIBI U Bnazmets: 1-5)

OCHOBBI METO/1a

5. | Oxe-31eKTpOoHHAs IIK-2 (3uatse: 1,2; Ymers: 1,2; | Tect, KOHTpOIbHAS
cnektpockomnus (02C). Bnaners:1-3) pabota, 3amura
DuU3NYECKUE TPUHLIUIIBI U IIK-3 (3natp:2-7,9-11; VMeTsh: | IPAKTUYECKOH pabOTEI
OCHOBBI METOJA 1-7; Bnagets: 1-5)

6. | Ynerpaduoneropas 1IK-2 (3Hath: 2) Tect, KOHTpOIBHAS
(oTosnexkTpoHHAs IIK-3 (3uate: 1,2,4; Vmers: 2) | paboTa
cnekrpockonus (YPIC).

Meto1bl MIOHHOM
CIIEKTPOCKOIUHU

7. | HecopOrmonHas IIK-2 (3nath: 2) Tect
CIIEKTPOCKOIHUS IIK-3 (3nate: 1,2,4; YMmeTs: 2)

8. | CexkTpocKonmu4ecKre IIK-2 (3nath: 2) KoHnTtponbhas pabota
PEHTIE€HOBCKUE METOBI IIK-3 (3nate: 1,2,4; YMmeTh: 2)

Ne | KonTpoJsmpyemblie pa3aesbl Koa konTposupyemoii HaumenoBanme

n/n (TeMbI) TUCUUILIUHBI KOMIIeTEeHIIMH OLICHOYHOI'0 CpeacTBa
(pe3yJIbTaThI 110 pa3aeiam) (nsm e€ 4acTm)
aHam3a
9. | Macc-cniekrpoMeTpust 1IK-2 (3Hatb: 2) Tect, KOHTpOIBHAS
IIK-3 (3uars: 1,2,4; VMerts: 2) | paborta
IlepeyeHb OLIECHOYHBIX CPEACTB

Ne | HaumenoBanme | KpaTkasi xapakTepuCTHKA OL€HOYHOI0 IIpeacraBienue

n/n OII€HOYHOT0 cpeacTBa OII€HOYHOT 0

cpeacTBa cpencrsa B GpoHae

1. 3amura CpenctBo KOHTpOJI, OpraHu3oBaHHoe | Bompockl  k  3amuTte

nabopaTopHoii KaK WHAMBHIyaJIbHOE COOECeOBAaHUE C | MPAKTUYECKOW  PabOTHI.
FIIM KOHTPOJIBHOI | KAXIBIM CTYJCHTOM 110 TeOpeTHyeckoil u | Tembl paboT, 3amaHus U
paGOTEI MPAaKTUYECKOW  YacTU  BBIINOJIHEHHOW | BONPOCHI KOHTPOJIbHBIX
paboThl, a TAKXKE MO JaHHBIM U paot
pe3ynbraTtaM ohopMIEHHOTO OTYEeTa
2. Pegepar IIpoxykt  camoctositensHOW — pabotel | Temsl pedepaTtoB
CTYIEHTa, TMPEACTABISAIOIMUNA  cOOOM
KpaTKO€ M3JI0KEHUE B MUCbMEHHOM BHJIE
MOy YEHHBIX pe3yIbTaTOB
TEOPETUYECKOr0 aHaIM3a OMpPEe/IeICHHON
Hay4dHOU  (y4eOHO-HCCIIe0BATEIBCKOM)
TEMbl, TJE€ AaBTOp pacKpbIBaeT CyTh
uccleTyeMorl  mpoOJieMbl,  MPUBOJIUT
pa3IUYHBbIC TOYKU 3PCHHUSI, a TAKKE
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COOCTBEHHBIE B3IrJIs11bl HA HEC

Tect Cucrema CTaHIapTU3UPOBAHHBIX Bomnpocsl TE€CTOBBIX|
3aJlaHui, MIO3BOJISIIOIIAS 3alaHui
aBTOMATHU3UPOBATh MPOLEIYPY
W3MEpEeHUs YPOBHI 3HAHUM U yMEHHIA
oOyuJaromerocs

6.2. Tunoenie KOHmMpOJ/ibHblE 3a0aHUs WU UHDbLE Mmamepuaiibl

6.3. TpumepHble TeMbI 1JIsi pedepaTos

Tembr pedepaToB GOpMYTUPYIOTCS Kak HEOOJbIIHWE TPOEKTH, OTHOCAIIUECT K

INEPCUUCIICHHBIM JICKIMOHHBIM pa3acjiaM IporpaMmbl, HO HC BBIHCCCHHBIC Ha JICKIWH, a

BBITIOJIHACMBIC CTYACHTAMU WHAWNBUAYAJIBHO.

1.
2.
3.

= ©® N o v

MeTtob1 nccie1oBaHUsI HAHOCTPYKTYP U IIOBEPXHOCTEN TBEPABIX TE.
Uctopus pazsutus meroga POOC u ero pusnyueckne NpUHIIMIILL.

Uctopus pasButus Metofga OxKe-2JIeKTPOHHOW CHEKTPOCKONMUH M €ro  (U3MYecKue
MIPUHIUIIBL.

Mertouka 1 oCcae0BaTENbHOCTh MPOBEACHUS SKCIIEPUMEHTOB 110 POIC.
Meroanka u ocieI0BaTEIFHOCTh MPOBEAEHUs dKcTiepuMeHToB 1o OOC.
[lepBuuHas u BTopu4Hast cTpykrypa crekrpos POIC.

O6opynoBaHue JUISI PEHTTEHOBCKOHW (POTOIEKTPOHHOM CIIEKTPOCKOIIHH.
AHanus npeuMyIecTB U He10cTaTkoB MeToa POOC.

[IpeumymiecTBa 1 He1OCTATKH UCTIONb30BaHMs POIC niis ucciaeaoBaHusl HAHOCTPYKTYP.

0. O0630p crareii no npumenenuo PO@DC npu UCCIIETOBAHUIO HAHOCTPYKTYP

IIpuMep KOHTPOJIBLHBIX BOIIPOCOB VIl TEKYLIEr0 KOHTPOJIs (MoJIHbIN cniucok B YMK)

1. HpI/IHI_[I/IH METOda MacCC-CIICKTPOMETPHUH. OcHoBHBIC 3aa4y, peIIacMbIC B paMKax MCTOAA.

HpuMep KOHTPOJILHBIX BOIIPOCOB U 3aJaHUSA AJIs HpOMe)KyTO‘IHOﬁ aTTeCTallum U

CaMOCTOSITeILHOI padoThl (MoJHbIN ciucok B YMK)

Koumponvnas paboma, uacme 1.

Pentrenogorodiekrponnas, Oxe- u Y ®I-cieKTPpOCKONNH

1.

Kakwue anemenTh MOKHO onpenensats MerogomM POIC u metogom O2C?

CocrtaB noptd o110 NpakTUYeCKUX padoT Mo UCNoJb30BAHUIO IKCIEPUMEHTAIbHBIX
MeTOJ0B MCCJIeI0BAHUS IOBEPXHOCTH TBEPOro Tesa

OO06paboTKka 1 HHTEpIPETALH TaHHBIX B MeTosie PODC

Omnpenenenve 3apsiIKM MOBEPXHOCTH 00Jy4yaeMbIX 00pa3loB (KaauOpoBKa CIIEKTPOB
PO3C)

Pacyer xuMuyeckoro cABUTa M CHUH-OpOUTANBHOTO paciiervieHuss POOCnunuit e
KonnyecTBennslit ananm3 B POOC u onpeneneHue CTpyKTypHO GopMyITbl BEIECTBA

Wutepnperanus nanHbix POOC B KOHKPETHBIX XMMHUKO- U (DU3MKOMATEPHATIOBETIECKUX
3a1auax
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* OO6pabotka u unTepnpetanus Oxe-cnekTpoB B POD criekTpockonuu

* Pacuer MmoaudumpoBaHHOro MapaMmerpa Barnepa u sHepruu pejgakcani U3 COBMECTHOTO
agann3a POOC u DOC na"nHBIX

* Hnrepnperauusi AaHHBIX (O’Ke-CIEKTPOCKONMHM B KOHKPETHBIX XHMMHUKO- U (DU3HKO-

MaTCpHUAJIOBCIYCCKUX 3adadax

Kpurtepuu ouennBanusi KomnereHuui (pe3yibTaros,

KoMnerenuun

OcHoBHBIE
MoKa3areju

OLICHKHU pe3yjabTaTta

Kpurepun onenku pesyiabrara

IIK-2 criocobHOCTH
POBOJUTH HAYYHBIE
UCCIICIOBAHMS B
n30paHHOM o0macTu
IKCIEPUMEHTAIBHBIX
U (vn)
TEOPETUIECKHUX
(buznueckux
UCCJIEIOBAHUM C
TIOMOTIIBEO
COBPEMEHHOM
npuOopHOit 0a3sl (B
TOM YHCJIE CII0)KHOTO
(buzmIecKoro
o0opyioBaHus) U
UH(POPMAIMOHHBIX
TEXHOJIOTHH C y4ETOM
OTEUYECTBEHHOT'O U
3apy0ex)HOTO OTbITa

Bremonnenue
MPaKTUYECKON W/WUTN
KOHTPOJIbHOM padorT.
Brmonnenue
TECTOBBIX 3aJaHHUMN.

[IpaBUIBHOCTH M TMOJHOTA 3HAHUSA (PU3HMUECKHUX
OPUHLIUIIOB paboTel  P®D-cnexkTpomerpa B
eJIOM M €ro  OTACTbHBIX  DJIEMEHTOB,
0o0Opy/ZIOBaHUSI M ammapaTrypbl CHEIHATbHBIX
METOJIOB ~ aHanu3a mnoBepxHocTH. CrerneHb
YMEHHUS TPOBOAWTH WCCIEAOBAHUS aHAU3a
XUMHYECKOTO COCTaBa TOBEPXHOCTH TBEPIBIX
ten merogamu POOC u 30C, npobonoaroToBKy
00bexkTOB qi1d PDD- u Oxe-ananusza. CreneHs
BJIQJICHUS WHCTPYMCHTAIBHBIMH METOTUKAMU
UCCIIETOBaHUS COCTOSIHUSI MMOBEPXHOCTHU
tBepabiX Ten (POOC u DOC) u mponeaypamu
nonydenus crnektpoB POOC u 0C.

IIK-3 roTOBHOCTH
NPUMEHSTh HA
MPaKTUKE
npodeccruoHabHbIE
3HAHUS TEOPUH U
METOJIOB (PU3NUECKUX

HCCIEeI0BaHUN

Brimonnenune
MPaKTUYECKON U/WITH
KOHTPOJIbHOM padorT.
Brmonnenue
TECTOBBIX 3aJaHUM

[IpaBmiIbHOCTD u MOJIHOTA 3HaHUS
TEOPETHUECKUX OCHOB (pusnueckux
MPUHITAIIOB) COBPEMEHHBIX METO/IOB aHaln3a
MOBEPXHOCTU TBEPAOIO Tejla, BO3MOXHOCTEH U
o0JlacTH  TPUMEHEHUS  METOAOB  aHalu3a
MOBEPXHOCTH U WX 3HAYCHUS IJII COBPEMEHHOTO
MaTepUaIOBE/ICHHsI,  MpPaBUJ  OpraHU3alHU
Hay4YHBIX HCCJENOBaHMH, OCHOBHBIX 3ajad
JIMAarHOCTHUKM ~ XMMHMYECKOro  cocTaBa U
COCTOSIHUS HOBEPXHOCTH. Crenenp
MPAaBUJIHOCTh 3HAHUS MPHUHIIMIIOB, HA KOTOPBIX
noctpoeHbl Meroga POIC u D0C, cTpyKTyph
CIIEKTPOB P®OC u 20C, OCHOB
MaTEeMaTHYeCKOro  aHajliu3a  CHEKTPaJIbHbIX
JWHAN, TIPOTPaMMHBIX CPEICTB M METOJIUK
o0paboTKu CHEKTPaJIbHBIX JTUHUI u
MOJly4eHHbIX JaHHbIX B P®OC u D0C.
[IpaBmiIbHOCTB IpeCTaBICHUN 00
ucnoap3oBaHuu MetogoB PO®OC u D0C B
UCCIIEIOBAaHUM HAHOCTPYKTYyp. CTeneHb 3HaHUS
pecypcoB Ti00albHBIX CeTel TMOCBSAIICHHBIC
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naHubiM -~ POD-  u OXE-cnekTpockonuw.
[IpaBUIBEHOCTE W PE3yJIBTATUBHOCTH yMEHUS
MPOBOJIUTh HA MPAKTUKE aHAIN3 XHUMHYECKOTO
COCTaBa MOBEPXHOCTHU TBEP/BIX TEJI METOAAMH
POOC u 90C, BBIOMPATH METObI
HCCIICAOBAHUSA, COOTBETCTBYIOIIUE
IOCTABJICHHOM 3ajJiaue, ¢ ITIOHMMAaHUEM YHMTaTh U
BOCIIPUHUMATh  JKCIIEPUMEHTAJILHBIE TaHHBIC
metogoB POOC m DOOC, wu3IoXKEHHBIE B
MoOHOTpadusIX W  TEPHOJUYCCKON  TICUATH.
[IpaBUIBHOCTE W PE3YJIbTAaTUBHOCTH yMEHUS
HMHTEPIPETHPOBATH PE3yIbTaThl UCCIECAOBAHUN U
COCTABJISITh ~ OTYEThl, NEPEHOCUTHh  3HAHUA,
nonyyeHHsle B POOC, Ha npyrue mpeaMeTHbie
obiacru, Ha MPaKTUKE MOJIL30BAThHCS
MPOrpaMMHBIMU cpelncTBaMu 00paboTku
CHEKTPaJIbHBIX  JIMHUA TIO0  CHEHUUAJIbHBIM
MmeToqukaM. CTeneHh M HOJHOTA BJIAACHHS
HaBBIKAMH PACHIM(PPOBKH U HHTEPIPETAIUN
P®3- u Oxe-ciekTpoB, METOTAMH COBMECTHOTO
aanm3a gaHaeIXx POOC m DOC, merommkamu
KAyeCTBEHHOIO0 M KOJIMYECTBEHHOI'O aHajau3a
naHHeIX B POOC u 0C, meToaukon paboThI C
MIPOrpaMMHBIM oOecIreyeHneM,
OCYIIECTBISIONIEM MAaTeMaTHYECKyI0 00paboTKy
pe3yabTaTtoB POI- u Oxe-ananusza.

Onucanye NIKAJLI OLEHUBAHUSA KOMIIETCHIINH

OneHka «3aumeno) CTAaBUTCS TPU YyIOBIECTBOPUTEIHLHOM BBHITIOJIHGHWH W 3aIlUATE
CTYJEHTOM TPOMEKYTOYHBIX KOHTPOJIBHBIX ayJUTOPHBIX pPa0OT (KOJUIOKBHYMOB), 3allUTe
WH/IMBUYAIbHBIX TPAKTHUYECKUX pabOT, MPOMEKYTOUYHOTO TECTUPOBAHHUS MO OTACIHHBIM
paszenaM U mpeaocTaBiieHuu pedepara.

OueHka «He 3aumeno)» TIO0 JUCHUIUIMHE CTAaBUTCS MPU YCIOBUHM HEBBINOIHEHUS
IPOMEXYTOUYHBIX KOHTPOJBHBIX ayIUTOPHBIX pPadOT (KOJJIOKBHYMOB), HE NPEIOCTABICHHS
OTYETOB 10 WHIWBHIYAIbHBIM MPAKTHUYECKUM paboTaM, HE MPOXOKICHHUsI TECTUPOBAHUS U HE
npenocTaBieHuu pedepara.

6.3. Memoouueckue mamepuaisl, onpeoensarouiue npouedypsl OUeHUBAHUA 3HAHUIL, YMEHUIL,
HABBIK06 U (UN1U) Onbima 0esAmeabHOCHU, XAPAKMePU3yIouux smanst hopmuposanus
KomnemeHnuyuii

[IpoMexyTouHass arTecTanus IO AUCHUIUIMHE (3a4eT) BKIIOYAET CJCAYIONINE BHJIbBI
KOHTPOJIS:
- TEKyUMd KOHTpPOJb; -
UTOTOBBIN KOHTPOJIb.

Texymmii KOHTPOJIb OCYILECTBISETCS B POPME KOHMPOIIS GbINOIHEHUS U NPOBEPKU
OMUEMHOCMU NO NPAKMUYECKUM PAOOMAam.
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BrinonHenue npakTuueckoil paboThl MPOU3BOAUTCS B TEUEHUE 3aHATUS, MHIUBUAYAIBHO U
camocrosTenbHO. [locie  BBIOJHEHUS NPAKTHUECKUX PA0OT  CTYAEHTHl MPEIbSBISIOT
IIPENOAABATEIN0 PE3YJIbTaThl B BUJIE 3aIMCEH, PEKOMEHAOBAHHBIX METOAUYECKUMH YKa3aHUSAMHU.
[IpernonaBaTens OLIEHUBACT BBIIOJHEHHWE PAOOTHI KaXIbIM CTYIEHTOM HHIUBHIYaJbHO IIO
mKane «3aureHo/He 3auteHo» (0/1 Gamwr). [lo wTOoraMm BBIIOJTHEHHWS MPAKTHYECKOW pabOTHI
oopmIsieTcss OTYET CTYJEHTOM MHAMBUIYAIbHO. 3allUTa MPaKTUUECKOW paboThl IPOBOAUTCS B
BUJIE MHIMBHyaJIbHOTO COOECEIOBAHUS CO CTYJIEHTOM MO MPAKTUYECKON YaCTH BBIOJHEHHOM
paboTel U pe3ynapTaTam odopmieHHOro otdera. OTBETHl Ha MOCTaBJIEHHBIE BOMPOCHI CTYIEHT
JaeT B yCTHOHU (opme.

B wutore mo mnpakTHKyMy TMperojaBaTeNb MOJBOJUT HTOT, T.6. CYMMHpPYET Oajllbl,
MOJIy4YE€HHBIE CTYJCHTOM 3a Kaxayio padotry. CTyaeHTaMm, UMEIOIIUM MPOIYCKU MPAKTUYECKUX
3aHATHUH, HE00X0IMMO 0 c/1aBaTh pabOTHI MJIU 3allUINATh MPOIYIIEHHbIE TeMbI B ()OPME TECTOB.

HToroBplii KOHTPOJIb 3HAHWI MPOBOAUTCS B Gopme 3auema. Ilo TUCHMIUIMHE CTAaBUTCA
OLICHKA «3a4YmeHo» TIPU YIOBIECTBOPUTEIBHOM BBIIOJIHEHUM W  3aIUTE CTYJIEHTOM
MIPOMEKYTOUHBIX KOHTPOJIBHBIX ayAUTOPHBIX paboT (KOJJIOKBHYMOB), 3aIllIUTE MHAWBUIYAIbHBIX
NPaKTUYECKUX paboT, NPOMEKYTOYHOTO TECTUPOBAHHMS IO OTHACIBHBIM paslenaM |
npenocTaBieHun pedepata. [1on0KUTENbHBIM PE3yIbTaTOM TECTUPOBAHUS U KOJUIOKBHYMA
cuuTaercs BeIoMHeHus 55% 3ananuii u 6osee.

OneHka «He 3aumeno» 1O AUCUUIUIMHE CTAaBUTCS MPU YCIOBUM HEBBINOJIHEHUS
IPOMEKYTOUHBIX KOHTPOJIBHBIX ayJIUTOPHBIX PabOT (KOJJIOKBHUYMOB), HE NPEAOCTABICHUS
OTYETOB 0 WHAMBHUIYAJIbHBIM MPAKTUYECKHUM paboOTaM, OTKa3a OT OTBETOB Ha IMOCTABJICHHBIC
MpEenoIaBaTeieM BOMPOCHI BO BpeMsi 3alIUThl padoOT, BHIMOJHEHHS MeHee 55% 3amanuit
IIPOMEKYTOUYHOTO TECTUPOBAHMS IO OTIEJIBHBIM Pa3zeiiaM U KOJUIOKBHYMA, HE NIPENOCTaBICHUN
pedepaTa U HATMYUU MPOITYCKOB 3aHATHH.

7. llepeyeHb OCHOBHOI M 1ONIOJTHUTEJIBLHOM YueOHOM JIUTEPaTypPbl, HEOOX0AMMOM IS
OCBOCHHS THCHUIINHBI

a) ocHO6HaA yueOHas numepamypa:

1. Mentun, ¥Opuit Angpeesnd. dusnueckue MeTOALI HCCIeNOBaHMA B XuMuU [Tekcr]
yueonuk / FO. A. Ilentun, JI. B. Bunkos. - Mocksa : Mup, 2009. - 683 c.

2. Bekkep, 0. Cnexrpockonus [Dnexrponnsiii pecypce] / H0. Békkep. - M.: PULL

"Texnocgepa", 2009. - 528 c. (URL: http://biblioclub.ru/index.php?page=book&id=88994,
nata oopamenus 24.01.2016).

3. ®usnyecKre OCHOBBI METOJIOB MCCIIEI0BAHMS HAHOCTPYKTYP U MOBEPXHOCTH TBEPIOTO TENA
yueonoe nmocodue / B.W. Tposia, M.A. [lymkun, B./[. bopman,
B.H. Tponun. - M. : MUDH, 2008. - 258 c. - ISBN 978-5-7262-1020-3 ; To xe

[DnexTpoHHBIH  pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=237998, nara obpamenus 24.01.2016.

0) Oononnumenvnan yueonan 1umepamypa:
1. Tleprament M.W. MeToapl HCCIEN0BaHUI B SKCIEPUMEHTAIBHON (usKKe: yueb. mocobue /

M. 1. [leprament .- Honronpyansiii : Muremiekr , 2010 .- 300 c.

2. Meronsl uccenoBanus Matepuaiion: yueonoe nocodue / E. I'. Tasenayp, JI. B. Kysbmuna,
B. U. Kpamenunun; KemepoBckuii rocynapctBeHHbli yHuBepcuteT. — Kemeposo, 2013. —
336 c. (URL: http://e.lanbook.com/view/book/44317/page105/, nata oOpamieHus
24.01.2016). 3. TloBepxHocTh W Mex(pa3Hble TpaHUIBI B OKpykatomed cpene. Ot
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HAHOYPOBHSA K Tio0anbHOMY MacmTady [DnextpoHHbl pecypc] / 1. Mopuc ; mep. ¢ aHr.
noxa pea. B. U. Ceurosa. - On. U3n. - M. : BUHOM. Jlabopatopus 3nanmii, 2013.— 540 c.
(URL: http://e.lanbook.com/view/book/42601/page139/, nata obpamenus 24.01.2016).

4. Auanu3  NOBEPXHOCTM  METOJAMHM  OX€- W PEHTIEHOBCKOM  (POTOINIEKTPOHHOM
cnektpockonuu / [Tox pea. 1. bpurrca, M.I1. Cuxa.- M.: Mup, 1987.- 600 c.

5. Byapa ., demuap T. CoBpeMEHHBIE METOIBI HCCIIEA0BAHMS IOBEPXHOCTH. -
M.: Mup, 1989.- 564 c.

6. Hedenos B.U., Uepenun B.T. ®usnueckre METOIBI UCCIEI0BAHUS MOBEPXHOCTH TBEPIBIX
ten.- M.: Hayka, 1983.- 296 c.

7. DnekTpoHHas M WOHHAs CIEKTPOCKONMs TBEpAbIX Tel. / mox pexa. JI. dupmenca, k.
Bannuka u B. [lekelicepa : nep. ¢ anri. - M.: Mup, 1981. - 467 c.

8. Hedemor B.M. PeHTreHOONEKTPOHHAs  CIIEKTPOCKONHS — XMMHMYECKUX  COEIUHEHUNA:
cripaBoyHUK. — M.: Xumus, 1984. — 255 c.

8. [lepeyens pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET»
(nanee — cerb «AHTEpHET»), HEOOXOAMMBIX [IJIS OCBOCHUS JUCIHUIIIMHBI

1. Caiir pusuueckoro pakynsrera KemI'V http:/physic.kemsu.ru, gara oOpamenus 24.01.2016.

2. VyeOHbIE ¥ METOAMYECKHE MOCOOMS, METOAMYECKHE YKa3aHUA K HPAKTHYECKUM paboTram
(BKJHO‘-Ia}I 9JICKTPOHHBIC BAapHUaHTHI, BCE AOCTYIIHO Ha CTpaHUuLeC
http://physic.kemsu.ru/viewpage.php?page id=107, nara obpamenus 24.01.2016).

3. X-ray Photoelectron Spectroscopy Database of the National Institute of Standards and
Technology, Gaithersburg, MD, USA,
[http://srdata.nist.gov/xps/, mara oOpamenus 24.01.2016]. 4. ®Ousuyeckue OCHOBHI,
anmapatypa ¥ METOJbI JJICKTPOHHOW CIEKTPOCKONMUU: MeTon. ykazaHus K J1ab0paTOpHBIM

padoram 1o kypcy —®Pusmyeckue ocHOBbI deKTpoHHON TexHukul. Cocrt. IMapmmu A.C.-
Kpacnosipck: CAA, 1993. - 28 c. [http://sibsauktf.ru/courses/, nara oopamenus 24.01.2016].
5. Tlomy4yeHue MW KOHTpPOJb CBEPXBBICOKOTO Bakyyma: MeTol. yKa3aHHs K CICIHAIbHOMY

MPaKTUKYyMy 10 Kypcam «Dusnka nmoBepxHocTu U rpaHul] pazaena» /Coct.: A.E. Xyaskos,
CI. OsuunaukoB, A.C. [Ilapmmn.- Kpacnospck: CAA, 2000.- 39 c.
[http://sibsauktf.ru/courses/, nata obpamenus 24.01.2016].

9. Meroanyeckune yKa3anusi JJ1s1 00y4aIOLIUXCSI 110 OCBOCHHIO THCIUILIMHBI

Bup yyeoHbIX Opranu3anus 1eATeJIbHOCTH CTY/I€HTa
3aHATHH
[IpakTnueckas IIpakTHueckue 3aHATHS IPU3BAHbI 3aKPENUTh ITOJIYYEHHBIE TEOPETUYECKUE
pa60Ta CBCCHN, OCHOBHBIC HABBIKH U YMGHI/ISI. OHI/I BBIITOJIHAKOTCA I/IHlII/IBI/I)IyaJ'[I)HO

KQKIBIM CTYJEHTOM.

[TonroroBka K MpakTHUYECKMM paboTaM OCYLIECTBISETCA CTYIEHTaMHU
CaMOCTOAITENIbHO (BHE ayAMTOpPHBIX 3aHATHH). B mpolecce mnoaAroToBku
CTYJEHT JI0JKEH YCBOUTH TEOPETUUYECKUN MaTeprasl, OTHOCAILIUNCSA K JaHHOU
paboTe, M3yuyuTh U SCHO NPEACTaBIATH ce0e COAepKAHWE U TOPSIIOK
BBIMIOJTHEHUsI (MaTepHualibl JOCTYNHBI Ha caifite on-line u B DYMK). B
KaueCTBE JONOJHUTENIBHBIX PEKOMEHIAUHI 110 MOATOTOBKE K MPAKTUYECKUM
paboTaM BbIIEIUM MPOpabOTKy MaTepHraia MocoOuid, IPOCMOTP BUAEOYPOKOB
U TIOCEIICHHE BBOJHBIX 3aHATHH C pa300pOM KOHTPOJBHBIX MPUMEPOB
(mpoGHOTO YIpa)KHEHHsI) TPOBOAMMBIX MpENoIaBaTeieM Ha MPOTSHKEHUH
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BCETO Kypca.
[lepedens, comepkaHHe W METOAWYECCKHE YKa3aHUS IO BBIMOJHEHHIO

NPAKTUYECKUX  padOT  NPUBOAMTCS B COJEP)KAaTENbHOM  4YacTu
y4eOHOMETOANYECKOT0 KOoMIUIekca. B ydeOHO-MeToandecKkoi nuTepaType
HPUBEECHBI BOIPOCHI JUIsl TOATOTOBKH K 3allIUTE IPAKTUYECKUX padoT.

[TpumensieTcs MHAMBUAYATbHOE cOOECe0BaHNE NIPU 3alllUTEe CTYJEHTAMU
npakTuueckux pabot. IlpaBunma u o0pa3ubl oQoOpmIiIeHHS OTYETOB IO
NPaKTUYEeCKUM paboTaM UMEIOTCS Ha caifre.

Pecdepar

[Towck nmuTepaTypbl U COCTaBleHHE OMOIMOTrpaduu, WUCHOIB30BAaHUE HE
MeHee 5 HaydHbIX paboT. M3mokeHHWE OCHOBHBIX AaCMEKTOB MPOOIEMBL.
Jomyckaercss mouck wuHpopMmanmuu 1o Teme pedepata B HHTepHere cC
opOpMIICHHEM CCBUIOK HAa HCTOYHUKH. 3alpemiaeTcss  KOMITHJISIUS
Marepuara.

Bup yueOnbIX
3aHATHH

Oprannaaunﬂ ACATECJIBbHOCTH CTY/ICHTA

TectupoBanue

IIpomesicymounvlii. camoKOHmMpPob OCYIIECTBISIETCSI CTYJIEHTOM JINYHO
[IOCJIE M3Y4Y€HUs KOHKpPETHOro paszgena. g 3Toro mpejiaraercs
WHTEPAaKTUBHBIA  TECT, COJepXKaliuii  BBIOOPKY  BONpPOCOB.  Bpewms
TECTUPOBAHUsA B JaHHOM CJIydae HE OIrpaHMYMBAETCS. Pe3ysnbrar MOKHO
y3HaTh cpasy (kHomka IIpoBepuTsh), pu 3TOM OyIyT OTMEUEHBI MPABUIBHO
W HENpPaBWIbHO BBINOJHEHHBbIE 3a1aHusd. C THOMOLIBI0 IPOMEKYTOUHOIO
CaMOKOHTpPOJISI CTYJ€HT HE TOJIBKO OIpEAeNseT CTENEeHb OCBOCHUS
MOJIyYEHHBIX 3HAaHUM, HO M 3HAKOMHTCS C CYIIECTBYIOIIMMH BUIAMU
TECTOBBIX 3a/laHuii, KOTOpble B JalibHEHIIeM OyIyT BCTpedyaThCs IpHU
WTOTOBOM KOHTpOJIE.

[Ipy HEOOXOAUMOCTH  TECTUPOBAHME MOXKHO  HMCIOJIB30BaTh IS

npoBeeHus 1udepeHIMPOBaHHON OlIeHKU. B 3TOM cityuae:

* Tecr cuntaercs npoiieHHBIM Ha "omauuno", €Cau IPaBUIBLHO BBIIIOJIHEHO
85-100% 3ananuii.

* Tecr cunuraercs NpoNAEHHBIM Ha "xopouio", €Cli NMPaBUIBHO BBIIIOJIHEHO
65-84% 3ananmuii.

* Tect cunTaercs NPOHACHHBIM Ha "yoosremeopumensHo'", €Cau NPaBUIBHO
BBINOJIHEHO 55-64% 3anaHuii.

* Tecr cumraercs He  nmpotioewHviM (WU TPOUACHHBIM  Ha
HEYJIOBJIETBOPUTEIBHYIO OTMETKY ), €CJIM MPaBUIIbHBIX OTBETOB MeHee 55%
3aJaHUuN.

KonTtponbsHas
paborta

(KOIIOKBUYM)

[TpopaboTka TeOpeTHUeCKOro MaTeprana, OCHOBHBIX yUeOHHKOB Kypca.
O3HakomJIeHME C TMpUMEpaMU pElICHHs TUINOBBIX 3agady B YMK.
[IpoxoxaeHne MPOOHOTO TECTUPOBAHUS JJIsi O3HAKOMIIGHHS C KPYroMm
BOTIPOCOB.

Jlexuun

B X0J€ YCBOCHHA TCOPECTUICCKOI0 MaTepuiia CTy ICHTBI JOJIKHBI:

¢ BBIIMCaTh ONpPEACICHUS OCHOBHBIX HOHHTHﬁ;
¢ 3aKOHCICKTHPOBATh OCHOBHOC COACPIKAHUC,

¢ BBIIIHUCATH KJIIOYEBLIE CJIOBA,
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¢ IMpOoaHaAIU3HPOBATh HpCSCHTaHHOHHBIﬁ Marcpuai,

®  OCYILIECTBUTb 0000IIEHNE, CPABHUTD C paHEE U3yUEHHBIM
MaTepralioM, BBIICITUTH HOBOE.

BHHMaTenbHO M3y4YMTh MaTEpHAbl, XaPAaKTEPU3YIOIIME TEMaTHKY
CaMOCTOSITEJIBHOIO M3Yy4YeHUs, W3J10KeHHyr0 B YMK mno aucnumimse.
CoctaBuTh  MOAOOPKY  JHUTEpATyphbl, JOCTATOYHYIO Ui  HU3y4YCHHS

npeaiaraeMbeix TeM. B padodeit mporpamme (1. 7) mpencTaBieHbl OCHOBHOU U
JIOTIOJIHUTEIbHBIN CHUCKU JUTeparypbl. OHM HOCAT PEKOMEHJATEIbHbII
xapakrep. I[lpu 3TOM cienyer MMeTh B BHAY, YTO HY)KHA JIMTEpaTypa

Pa3JIMYHBIX BUIOB:

TEPMHUHOJIOTUYCCKHUE

- y4eOHHKH, y4eOHBIC U yIeOHO-METOINICCKUE TTOCOOUS;

- MoHorpaduu, cOOPHUKH HAYUYHBIX CTaTel, MyOMUKAllMU B KypHalax,
0001 SMIUPUUECKUI MaTepHal;

- CIIpaBOYHas JIUTCpaTypa — SHIUKIONCIWH, CIOBAPU, TCMATUYCCKUC,

CIIPaBOYHHKHU,

KAaTerOpHAJIbHOITOHATUIHBIN anmnapar.

PacKphIBAOIINE

10. Tlepeuyens nHGOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3YEMbIX MPH OCYIIECTBIECHHH

00pa30BaTeJILHOTO NMpoLecca Mo TUCHHUIJINHE, BKJII0Yasi epedyeHb MPOrpaMMHOT0
odecnieyeHusi 1 HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

TexHon0rnu, HCMoJIb3yeMble P AKTUBHON U HHTEPAKTHBHOM opmax o0ydyeHus

Ne HaumeHoBaHue Ne norosopa (anueH3usn) Crpana-
n/n MPOU3BOAUTEb
1 Windows 10 Enterprise Ne 4100072800  Microsoft Products | CIIIA
) (MPSA) ot 04.2016r
) Windows 7 Professional Ne 4100072800  Microsoft Products | CILIA
' (MPSA) ot 04.2016r
3 OfficeStandard 2016 Ne 4100072800  Microsoft Products | CILIA
) (MPSA) ot 04.2016r
4 Cucrema tectupoBanust | Ne468 ot 03.12.2013 UII Cynratynus | Poccus
' SunravWEBClass P.T.(6eccpouno)
[MporpamMmmHOe obecrieuenue | Ne CJI/108 ot 29.08.2017 (makcumym- | Poccus
5 1C:Ilpennpusitie. Byxrantepckuii | codr) Geccpouno
) VYuer. TumoBas koHpurypamms 8
ceTeBasi BepcHs
Cuctema kommnbroTepHoit BepcTkH | Jlunmensust FSF/Debian  (CBobGomHOe
6. MikTex MIPOTpaMMHOE obecrieueHue)
(6eccpodHo)
7. KasperksyEndpoint Security J022.01.2024 Poccust
[Iporpammuoe obecneuenne ans | CBoGogHoe mporpamMmHoe obecneuenne | CLIA
8. penaKTUPOBaHUS XUMHYECKUX | (OeccpodHo)
dhopmyn IsisDraw
Cucrema TOMCKa TeKCcTOBBIX | No 6262 ot 09.01.2023 (metictButeneH | Poccus
9. 3aMMCTBOBaHUN pice} 31.12.2023r) ¢ OAO «AHTH-
«Antnmnarnar.BY3» [Inaruam»
[MporpamMmmHOe obecrieuenue | NeKIT /108 ot 29.08.2017 ¢ OOO | Poccus
10. 1C:Ilpennpusitue 8.3 VYmpasienue | «Makcumym»(6eccpoyHO)
TOProBJIeH
IIporpammHuoe obecrieuenue | NeCJl./ Nel2e6., 01.07.2020r. | Poccus
11. 1C:3apnnaTa u kajpsl | «<MAKCUMYM-
TOC.yUpexRICHUAS CODT» 6eccpodHo
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12 IIporpamMmHoOe obecrieuenue | NeCI/76  01.03.2017r. «makcumyM- | Poccus
) 1C:0101KeT. codT» (6eccpodHO)
ABTOMAaTH3MpPOBAHHAS cuctema | CBUAETENLCTBO O TocymapcTBeHHoi | COI'Y
13 «Ympasnenue —lexanat bPC» peructpauuu nporpammsl  ani OBM
' Ne2015611830 oT 06.02.2015r.
(6eccpodHo)
IIporpamma s  OBM  «bank | Pazpabotka COI'Y CsuaerensctBo o | COI'Y
14 BOTIPOCOB JJIsi KOHTPOJISI 3HAHHID» roCy1apCTBEHHOM perucTpanuu
’ nporpammel st OBM Ne2015611829
ot 06.02.2015r. (6eccpouno)
15 [Tnanst Ne8867, 0109.01.2023r. (09.01.2023r. | Poccus
) 10 31.12.2023r.) OO0 JIMMUC
VSDESK Ne 210406/01 ot 06.04.2021r. HII | Poccus
16. W, A.CepreeBud
Tex.mox. 07.04.2022
17. «["anakTukay ot 14.03.2022r (mpuMepHas 1aTa) Poccus
DIRECTUMRX — Cucrema | OOO Tamaktuka WT pmoroBop Ne | Poccus
18. 3JIEKTPOHHOTO MoKyMeHnToo6opora | 120320/1/A ot 14.03.2022(npumepHas
JiaTa)
Yenyrn  cBssu (moctym k  cetn | OOO  Ankom Ne  AL-0044 ot | Poccus
19. | unrepuer) 01.02.2022r -31.12.2022r
MOODLE BecruiatHoe poccuiickoe CIIA
20. (GecrmatHoe
poccuiickoe)
71 «l"anaktuka PY3» JluneHsus GeccpovHast Poccus
) Tex.compoBoxaenue ot 14.03.2022 r
2 JInuHblii KaOUHET a0UTypUCHTA Jlunensust 6eccpounas Poccus
) Tex.conpoBoxaenue ot 14.03.2022 r
23 JInunbii kaOuner | Jlurensus 6eccpodHast Poccus
) CTY/IEHTa/COTPY IHUKA Tex.conpoBoxaenue ot 14.03.2022 r
OneKTpOHHAs oubnuoreka | https://dvs.rsl.ru Poccus
24, muccepranm W aBTopedeparoB | Tpedyercs perucrparuss B OMOTHOTEKE
PI'B(BB/1 PT'B) cory
OBC "VuuBepcuterckas | https:/biblioclub.ru Poccus
25. | oubnmoreka ONLINE" TpebGyetcs perucrparus B OUOIHOTEKE
cory
OBC  «Hayunas  snektponHas | http://elibrary.ru. Poccus
oubnnoteka eLibrary.ru» Tpebyercst peructpanus B OHOIHOTEKE
26. Ccory
YHuBepcanbHast 0a3 nanHeix | https://dlib.eastview.com CIIIA
27. EastView
OBC  «KoucynapTant cTyaeHTa» | http://www.studentlibrary.ru Poccus
Crynenyeckas anekTponHas | TpeOyercs perucrpanus B OHOIHOTEKE
oubnmorexka mo MemuuuHCKoMy H | COI'Y
28. (hapMareBTHIeCKOMY
00pazoBaHuUIo, a  TaKkxke 1o
€CTECTBEHHBIM U TOYHBIM HayKaM B
IEJIOM.
OBC «IOpaiit» - oOpasoBaTenbHas | www.biblio-online.ru Poccus
cpena, BKIIOYaromas BUpTyaibHbli | TpeOyerca perucrpamus B OMOIMOTEKE
29. | unrampHeli  3anm  yuebnmkoB u | COI'Y

y4eOHBIX MOCOOHMH OT aBTOPOB H3
BeAylux By30B Poccum mo Bcem
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https://dvs.rsl.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
http://www.studentlibrary.ru/
https://dlib.eastview.com/
http://elibrary.ru/
https://biblioclub.ru/

HATPAaBICHHUAM U CIIEIUATBHOCTSIM
30. KO3II (nomen Ha SHaekce) OecriaTHoe Poccus
31 Pycl'apn OecruraTHOe Poccus
32 ViPNet OecriaTHoe Poccus

TexHonoruss akTHUBHOTO (KOHTEKCTHOTO) OOydeHHus (MOJEIUPOBAHHE MPEIMETHOTO H
COIMAIBHOTO COJepKkanust Oyayiel mpodecCuoHaATbHON
JESATETLHOCTH. )

TexHonorus nudhepeHIPOBaHHOTO, TBOPYECKO-PENPOTyKTUBHOTO o0y4eHus
(MHAMBUIYaTbHOE BBIMOTHEHUE MPAKTUUYECKUX 3aJaHUN MPU B3aUMOJEHCTBHHM CTYyJICHTAa M
npernoaaBaTerns).

Mynbrumenuitasie nexkuuu (50% yacoB) ¢ JeMOHCTpanued MPUMEPOB pelIeHUs 3adad
koJjutokBuyma. MuaTtepaktuBabie padboThl (50% YacoB), MHIWBHUAYAIbHBIE W TPYIIOBBIC 3aIaHU
Ha npakTuyeckux padborax. KimroueBas npaktuueckas paboTa BBHIIOTHSAETCS KaK WHANBUAYaIbHAS
Hay4YHOWCCIIE0OBATEIbCKasl paboTa CTYIAEHTA: CTAaBUTCS IIeNb M 3aaadyu, npoBogutcs PDIC-
aHaJIM3, MHULIETCsl OT4YeT U 3amuuiaerca pabdora. KoHTponpHas mnucbMeHHas pabota u
TECTUPOBAHUE IO TEOPETHUUECKOM YacTu Kypca.

VY aenbHBIN BeC 3aHATHH, TIPOBOAMMBIX B HHTEPAKTUBHOU (hopMe (TpakTHUECKUe paboTH 3a
KOMITBIOTEPOM), cocTaBisieT He MeHee 50% MpaKkTUYeCKUuX 3aHITUH.

[TpakTideckre paOOTHI BHIMIONHSIOTCS KaK HAay4YHO-HCCIIEJIOBAaTeNbCKas paboTa TpyIoi
CTYJICHTOB: MPOBOJAUTCS aHAIHN3 MPOOJIEMBbI, H3y4aeTCsi COOTBETCTBYIOIIAS JIUTEpaTypa, CTABUTCS
uenb W 3a7auyd, OCBaMBaeTCs »HSKCIEpUMEHTAlbHOE O000pyJIoBaHHE, Ha KOTOpPOM OyIyT
MIPOBOAMTHCS UCCIIEIOBAHUS, IIPOBOJISATCS UCCIICOBAHUS, TUIIETCS OTUET M paboTa 3alIUIIaeTCs.
3amura MpoBOAUTCS B popMe JOKIaAa C IPE3CHTAINEH.

11. Onucanue MaTepraabHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM 115
OCYLIEeCTBJICHUsS] 00Pa30BaTEJbLHOI0 NIPOLECCa 10 JUCIUILIHHE
B paborax 3aneiicTBoBaH:

1. Iucnneiinslii knace aya. Nel314 (ortaensHoe nomemienue, miomansio 54 m?, 10 TIK: Cel
2,4/512 Mb/80 Gb/FDD/17ICRT/ont. meimib; INTERNET). 2. PentrenoBckuii
¢dorosnexTponnslii ciekTpomerp IC-3201 ¢ KOHTPOIMPYEMBIM HarpeBOM 00pasiia u CHCTEMON
HaITyCKa ra3oB.

12. Unble cBeleHUus U (WJIM) MATEPUAJIBI

12.1. Ocobennocmu peanuzayuu OUCUUNIUHBL 011 UHBAIUOO08 U IUY C OZPAHUYEHHbIMU
603MONCHOCMAMU 300P08bA

Peanunzanus TMCHMIIIIMHBI OCYLIECTBISIETCS B MHKIIFO3UBHBIX OOIIMX IPyMIax.
OpraHu3alMoOHHO-IIE1arOrM4e€CKOE CONPOBOXKACHUE CTYIEHTOB-UHBAIUAOB U CTYJEHTOB C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710poBbs (OB3) HampaBiieHO Ha KOHTPOJIb OCBOEHUS
00pa3oBaTeNbHON IPOrpaMMbl B COOTBETCTBHUHU € TpapUKOM yuyeOHOro Mpolecca U TUIIOBBIM WU
WH/IMBUYalIbHBIM y4€OHBIM IIJIAHOM M BKIIOYaeT B cels, MpH HEOOXOAMMOCTH, KOHTPOJb 32
[IOCEIIAEMOCTBIO 3aHATUH, MOMOIIb B OPraHU3alMd CaMOCTOATENBHOM pabOThI, OpraHU3aLHIo
UHIMBUAYQIBHBIX  KOHCYJIbTallUM, KOHTPOJb IO  pe3yjbTaraM TEKYIIEero KOHTPOJSA
yCIEBAEMOCTH, IPOMEKYTOUHON aTTECTALUU.
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Ha ocHOBe WHIUBUAYATU3UPOBAHHOTO TMOAX0Aa (MHAWBUAYAIHU3ALUs COJEPIKAHHMS,
METO/IOB, TeMIa Yy4eOHOH JesITeIbHOCTH, BHECEHHUS, MPH HEOOXOIUMOCTH, TpeOyeMBbIX
KOPPEKTHPOBOK B JCSATEIHHOCTh O0YYArOIIETOCS M MpEeNoaBaTelisi) OPraHUu3yeTcsl MPOBEACHUE
JICKIIMOHHBIX U MPAKTHUECKUX 3aHATHH 1Jis1 cTyaeHToB ¢ OB3.

B mporiecce 00y4eHHss BO3MOKHO HCIIOJIB30BaHHUE Pa3UYIHBIX (hopm opranm3aruu off-line
3aHATUH  (OOCYXKJEHHE BOINPOCOB OCBOCHHUS JUCIMIUIMHBI B paMmkax (opymoB, depes
JIEKTPOHHYIO TOUTY).

Y4eOHbIC ¥ METOAMYECKHE MTOCOOMS, METOAMYECKHE YKa3aHHUs K MPAKTHUYSCKUM paboTam,
BKJTFOYAsT DIIEKTPOHHBIE BapHUaHTHI, BCE JOCTYITHO Ha CTpaHHIIC
http://physic.kemsu.ru/viewpage.php?page id=107 (nara obparienus
24.01.2016). Taxxe 1O OUCHUIUIMHE pa3pabOTaH y4EOHO-METOJAMYECKHH  KOMILIEKC,
BKJTIOYAIONIMA METOAMYECKHE PEKOMEHIAIMK 10 CaMOCTOSITEIbHOMY OCBOSHHIO Kypca
(moctymHo Ha http://physic.kemsu.ru/viewpage.php?page id=358, nara obpamenus 24.01.2016).

B mepedeHr OCHOBHOHM W JIOTIOTHHUTEIBHOW JIUTEPATYpPhl BXOIAT W3JIaHUS, pPa3MEIICHHBIC B
AJIEKTPOHHOW OMOMMOTEYHOH cucteMe. Bce 3TO MO3BONIET TNPUMEHSATh JUCTAHIIMOHHBIC
TEXHOJIOTHH B 00pa30BaHUMU.
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