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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

METO/IbI UCCJIEJOBAHUA MATEPHUAJIOB
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AHHOTANUA

YuebHast nucHuIIMHa «MeToasl HCCIICIOBAaHUS MAaTepHajoB» 3HAKOMUT CTYACHTOB C
COBPEMEHHBIMM METOJIaMHM, IIPUMEHSIEMBIMH ISl UCCIEAOBAHUSA CTPYKTYPBl M CBOMCTB MaTepHalIOB
SICPHOM DHEPreTHKU. B IHUCHMIUIMHE paccMaTpHUBAIOTCS BOIPOCHI, CBSI3aHHBIE C BO3MOKHOCTBIO
NPUMEHEHHUS PA3JMYHbIX (U3UYECKUX METOJOB sl M3Y4YCHHS CTPYKTYPHOTO COCTOSIHUS U
XMMHUYECKOIO  COCTaBa  MaTepuajoB  (BO3MOXHOCTb, HMH(OPMATHUBHOCTb, IPUHLUIHAIbHBIE
OrpaHUYEHUS] METOJIOB).

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

Lensimu ocBoeHUsl y4eOHOU AuCUMILTUHBI "MeETOobl MCCIEeOBaHUS MaTepUaioB’ SBISIOTCA
O3HAKOMJICHHE CTYAEHTOB C OCHOBAaMH JJEKTPOHHOM MHUKPOCKONMH, BTOPUYHOM HMOHHOM Macc-
cnekrpomeTpun, Oxe- CIIEeKTPOMETPUU B PEHTTEHOCIIEKTPATbHBIX METOI0B. J[at0TCsl TakKe CBEICHUS
0 siACPHO-(PU3UIECKUM METO/IaM HCCIIECOBAaHUSI CBOMCTB MAaTEpPHAJIOB, KOTOPhIE B HACTOSIICE BPEMsI
WHTEHCUBHO pa3BuBaroTcs. Ha mpumepe paccMarpuBaeMbIX METOAOB CTYJEHTBI y4aTcsli OLICHUBATH
3¢ PeKTUBHOCTh U HHPOPMATUBHOCTH MIPUMEHSAEMBIX METOJIOB, 1IEIECO00PA3HOCTh MX MCIOJIb30BaAHUS
B 3aBUCUMOCTHU OT KOHKPETHO PEIIacMbIX 3aJ1a4 3JIEMEHTHOIO aHaJIu3a.

2. MECTO YUYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

JlanHas y4eOHas JUCUUIUIMHA BXOJUT B 00pa30BaTENbHBIA MOIYJAb JUCIHMIUIUH 10
HanpaBlieHUI0 «MarepranoBeIeHHe U TEXHOJIOTMHU MaTEpHUaIOBy.

Jlis u3ydeHus TUCUUIUIMHBI HEO0XO0AUMBI KOMIIETEHIINN, COPMUPOBAHHBIE Y O0yUaIOLIXCs B
pesynbTate ocBoeHus aucturinH OOIl moxaroroBku crenuanucta mo cneruaidbHoctn 22.03.01
MatepuanoBeeHIE U TEXHOJIOTMH MaTEepHalOB:

MaremaTtuka: MaTeMaTH4eCKHI aHajau3, BEKTOPHBIM M TEH30PHBIA aHalW3, MHTETPAIbHBIC
ypaBHEHMs», MaremaTuka: aHaJUTHUYECKasi FeOMETpHs, JIMHEeiHas anreOpa, Teopusl BEpOSATHOCTEH U
MaTeMaTHyecKasi CTaTHCTUKa», MaremaTtuka: OOBIKHOBEHHblE IU(QepeHIHaIbHble ypaBHEHHUS,
Teopust (YHKUMH KOMIUIEKCHOTO IepeMeHHoro», Pu3nka: MexaHukKa, MOJeKyJspHas (u3uKa U
OCHOBBI CTaTUCTHMYECKOM TEPMOAMHAMHUKH, JJIEKTPUYECTBO M MarHeTu3M», XHUMHs DJIEMEHTOB U
coeuHEeHMI», SAnepHas pusuka U peakTopb»,..«Du3nka razon, KUAKOCTEH U KOHAECHCUPO-BAaHHOTO
cocTostHUs», CTpoeHre BellecTBa U AMHAMUKA MOJIEKYI».

3HaHUe ee co/epKaHUs He0OXOUMO MPH BHIOJHEHUH PadOT MO KypCOBOMY U JUIIJIOMHO-MY
npoektupoBanuio, HUPC, a Takxke npu nmpakTHueckoil paboTe BBIITYCKHUKOB IO CIIEHHUaIbHOCTH.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbpie U(WiH) o0menpodeccuoHaIbHbIC KOMITIETCHITUH:

‘ KOI[ N HAUMCHOBAHUEC KOMIICTCHIIU ‘ KOII U HAMMCHOBAHUC MHAUKATOPA NOCTHIKCHUS KOMIICTCHIIUN




[TpodeccnonaibHbIe KOMIETEHIIMA B COOTBECTBHHM C 3ajadaMH W OOBeKkTamH (00JacTsMu

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEIbHOCTH:

3agaua
npodeccuoHaTbLHOM
aesateabHocTu (3I11)

O0BeKT NiIM 00J1aCcTh
3HAHUA

Kon u nanmenoBanue
npogdeccuoHaIbLHOM
KOMIIeTeHIUH;
OcHoBaHue
(mpogeccuoHATIBLHBIH
cranaapt-IIC, ananu3
ONbITA)

Kon n
HAMMEHOBaHUe
HHIMKATOpA
AOCTHKEHUS
npogdeccuoHaIbLHOM
KOMIIeTeHIIH T

yJacTue B paboTe
TPYIIIBI CHEIHATINCTOB
IIPH BBITIOJIHEHUHT
HKCIEPUMEHTOB H
00paboTKe uX
pe3yabTATOB 11O
CO3/IaHHUIO,
WCCIICIOBAaHHIO U
BBIOOPY MaTepuaioB,
OLIEHKE MX
TEXHOJIOTHYECKHUX U
CITyKEOHBIX KaueCTB
MyTeM KOMIUIEKCHOTO
aHaJM3a UX CTPYKTYPHI U
CBOWCTB, (pU3HKO-
MEXaHUYECKHUX,
KOPPO3HOHHBIX U
JNPYTUX UCTBITAHUN

HAaY4YHO-UCCJIEN0BATEIbCKUAMN

METO/Ibl U CPEJICTBA
WUCIIBITAaHUN U
JIMarHOCTHKHU,
HCCIICAOBAHUS U
KOHTPOJIS Ka4eCTBa
MaTepHuayioB, IJICHOK U
MOKPBITHH,
nosrygabpuKaros,
3arOTOBOK, JIeTaJIeH 1
HU3JICIUN, BCE BUIEI
HCCIICIOBATEIIBCKOTO,
KOHTPOJIBHOTO U
HCIIBITATEIIBHOTO
000pyI0BaHUA,
aHAJIUTHYECKOMH
anmnaparyphl,
KOMITBIOTEPHOE
MporpaMMHOE
obecrieueHue s
00paboTku
pe3ynbTaTOB U
aHaJIM3a MoJTyYeHHBIX
JIAHHBIX,
MOJICIIUPOBAHUS
MMOBEICHUS
MaTepHaJIOB, OIICHKH U
MIPOTHO3UPOBAHUS UX
AKCIUTYaTaIMOHHBIX
XapaKTePUCTHK

ITK-1 [1] - ciocoben
UCIOJIB30BAThH B
UCCIIEIOBaHUSIX U
pacuerax 3HaHHA O
METOJIaX UCCIeI0BaHus,
aHan3a, TUarHOCTUKU U
MOJIETUPOBAHUs CBOICTB
MaTepHaJoB,
(hU3UYECKUX U
XUMHAYECKHX TPOIIECcCax,
MIPOTEKAIOIINX B
MaTepHuaiax mpu ux
MOJIy4eHuH, 00paboTKe
1 MoauUKaIIN

OcHosanue:
[IpodeccronanbHbIit
craugapt: 40.011

3-I1K-1[1] - 3Hath
OCHOBHBIC METO/IbI
UCCIICIOBaHMS,
aHasm3a,
JIMarHOCTUKHU U
MOJICTTHPOBAHUS
CBOWCTB MaTEPUAJIOB,
(bu3HUecKuX U
XUMHAYECKHX
nporeccax,
IPOTEKAIOIIUX B
MaTepuanax mpu ux
HOJTY4YCHUH,
00paboTke u

Mo (UKAINH; ;
V-IIK-1[1] - ymeTts
UCTIONB30BaTh B
WCCIICIOBAHMSX U
pacueTax 3HaHUS O
METOJ1aX
UCCIICIOBAHMSI,
aHamm3a,
JIMarHOCTUKH U
MOJICTTUPOBAHUS
CBOICTB MaTepHaoB,
(bU3UIECKUX 1
XUMHAYECKHUX
mporeccax,
MIPOTEKAIOIINX B
MaTepHagax Mmpu ux
MOJTyYCHHH,
00paboTke u
Moaudukanmy; ;
B-TIK-1[1] - Bnagets
HaBBIKAMU
HCCIICIOBAHMS,
aHaJm3a,
JTMAarHOCTUKH U
MOJICTTUPOBAHUS
CBOICTB MaTe€pUaJIOB,
(buznuecKux u
XUMHAYECKHX




mporeccax,
IPOTEKAONINX B
MaTepuanax Mmpu ux
MOJTyYCHUH,
o0OpaboTke u
MOAH(UKALIIH.

cOOp MaHHBIX O
CYILECTBYIOIUX THITAX
MapKax MaTepuaioB, UX
CTPYKTYpPE U CBOWCTBAX
MPUMCHUTCIIBHO K
PELICHUIO
MOCTABJICHHBIX 33]1a4 C
UCIIOJIb30BaHUEM 0a3
JaHHBIX U
JUTEPATYPHBIX
NUCTOYHHUKOB

cOOp aHHBIX O
CYIIECTBYIOIINX THITAX W
MapKax MaTepHasoB, UX
CTPYKTYpPE ¥ CBOMCTBAX
MPUMEHHUTETBHO K
PEIICHUTO
MOCTABIIEHHBIX 33724 C
WCIIOTh30BaHUEM 0a3
TaHHBIX U
JUTEPATYPHBIX
HMCTOYHUKOB

OCHOBHBIE TUIIBI
COBpPEMEHHBIX
KOHCTPYKLIMOHHBIX
(GyHKIIMOHATIBHBIX
HEOPraHMYECKUX
(METAITUYECKUX U
HEMETAJUIMYECKUX) U
OpraHHYECKUX
(monMMepHBIX U
YIIAEPOIHBIX )
MaTepHajoB,
KOMITIO3UTOB U
THOPUIHBIX
MaTepuasoB,
CBEPXTBEPABIX
MaTepuasoB,
MHTEJUICKTYaJIbHBIX U
HAaHOMAaTEPHAJIOB,
IIJIEHOK Y TIOKPBITUI

OCHOBHBIE TUIIBI
COBPEMEHHBIX
KOHCTPYKLMOHHBIX U
(yHKIIMOHAJIBHBIX
HEOpraHMYEeCKUX
(METAITUYECKUX U
HEMETANTNYECKUX ) U
OpPTraHUYeCKUX
(TTOJIMMEPHBIX U
YTIIEPOTHBIX )
MaTepHasoB,
KOMITO3UTOB U
THOPUIHBIX
MaTepHasoB,
CBEPXTBEPAbIX
MaTepHasoB,
UHTEJUIEKTYaJIbHBIX U
HaHOMAaTepPHaJIoB,
IIJICHOK Y TIOKPBITUI

ITK-1.2 [1] - cnocoben
IIPUMEHSATH 3HaHUsA 00
OCHOBHBIX THIIaX
COBPEMEHHBIX
MaTEepHUaJIOB, IIPUHIIUITAX
BbIOOpa MaTepUanoB AJs
3a/IaHHBIX YCIOBUHI
IKCILIyaTaluy C y4€TOM
TpeOOoBaHMI
TE€XHOJIOTMYHOCTH,
3KOHOMHNYHOCTH,
HAJE)KHOCTH U
JIOJITOBEYHOCTH,
9KOJIOTMYECKUX
IIOCJIEICTBUH UX
IIPUMEHEHMUS IIPU
IIPOCKTUPOBAHNN
BBICOKOTEXHOJIOTMYHBIX
IIPOLIECCOB

OcHosanue:
[IpodeccronanbHbIit
craugapt: 40.011

ITK-2 [1] - cnocoben
HCIOJIb30BaTh Ha
MPAKTUKE COBPEMECHHBIC
MIPEJCTABICHHS O
BJIMSIHUU CTPYKTYPBI Ha
CBOMCTBA MaTepHUaos,
UX B3aMMOJICHCTBHH C
OKpY>Karolleu cpesiou,
MOJISIMH, YaCTUI[AMU U
U3ITyYCHUSIMU

Ocnosanue:
[IpodeccrnonanbHbIit
crannapt: 40.011

3-T11K-1.2[1] - 3HaTH
OCHOBHBIE TUIIBI
COBPEMEHHBIX
MaTepHajoB, a TAKXKe
MOJIXOJIBI K BBIOOPY
MaTepHajIoB JJis
3a/IaHHBIX YCIOBUUI
JKCIUTyaTaluH;
V-IIK-1.2[1] - ymets
BBIOpaTh MaTepual
JUISL 3a/1aHHBIX
YCIIOBUI
JKCILTyaTaluu;
B-TIK-1.2[1] -
BJIa/I€Th OCHOBHBIMU
I0JIX0/1aMU NIpU
BbIOOpE MaTepUasoB
JUIs 3aJJaHHBIX
YCJIOBUU
9KCIUTyaTallH

3-T11K-2[1] - 3HaThH
OCHOBHBIE
MPEICTABICHUS O
CTPYKTYpE
MaTepHalioB U
BIIUSTHUH CTPYKTYPBI
Ha CBOMCTBA
MaTepuasoB, UX
B3aUMOJICICTBUU C
OKpY>Karolleu cpenou,
MOJISIMU, YaCTULIAMU U
W3ITY9CHUSIMU;
V-TIK-2[1] - ymeTb
aHaJIM3UPOBATH
BIIUSIHUE CTPYKTYPbI
MaTepuaioB Ha X
CBOMCTBA, a TaK¥kKe ee
3BOJTIOIUIO MPU
B3aUMOJICICTBHH C
OKpY>Karolleu cpenou,
MOJISIMU, YaCTULIAMH U
W3IIY4EHUSIMU;
B-T1K-2[1] - Bi1aneTh




MPaKTUYECKUMHU
HaBBIKAaMH aHaJIN3a
SBOJIIOIUN
CTPYKTYpPHO-(a30BOT0
COCTOSIHUS
MaTepHuaioB Ipu
B3aHUMOJICHCTBUH C
OKpY>Karolleu cpenou,
MOJISIMH, YaCTULIAMU U
U3JIYy4YCHUSIMU U
BIIUSTHUS DTOM
JBOJIIOLMHY Ha
CBOMCTBaA
MaTepHUayoB.

y4JacTue B OJTYYCHHU U
WCTIOJIb30BAHUHT
(oO6paboTke,
AKCILTyaTaluy 1
YTUIIU3ALIUN)
MaTEepHaJIOB PA3INIHOTO
Ha3HA4YeHUS,
MPOEKTUPOBAHUU
BBICOKOTEXHOJIOTUYHBIX
MIPOIIECCOB HA CTATUH
OIIBITHO-
MIPOMBITIIJICHHBIX

HUCIBITAaHUN U BHCAPCHUA

4. BOCIIUTATEJIbHBINA MOTEHIIUAJ JUCITATLIIMHBI

TEXHOJIOTUYECKUN

TEXHOJIOTHYECKHE
MIPOIIECCHI
MIPOU3BO/ICTBA,
00paboTKu u
MoauUKaITIH
MaTepUaioB U
MIOKPBITUM, JIeTaTICH U
151691 (S11070%
o0opynoBaHue,
TEXHOJIOTHYECKas
OCHACTKa U
MIPUCTIOCOOICHUS

ITK-3 [1] - cocoben
paboTtars Ha HAy4YHO-
HCCIIEI0BATEIILCKOM U
TEXHOJIOTUIECKOM
000pynoBaHUU B
COOTBETCTBHUH C
MPaBUJIAMU TEXHUKHU
0e30IMacHOCTH,
MIPOU3BOJICTBEHHOM
CaHUTapHH, MOKAPHOU
0€30MaCHOCTH U HOPM
OXpaHBI TPy

OcHosanue:
[IpodeccronanbHbIit
craugapt: 40.011

3-T11K-3[1] - 3HaThH
MpaBUIJIa TEXHUKU
0€30I1aCHOCTH,
MPOU3BOACTBEHHOMN
CaHHUTapuH,
MOKapHOU
0€30MacHOCTH U HOPM
OXpaHbl TPY/IA; ;
V-IIK-3[1] - ymeTh
WCTIOJIH30BATh
MIpaBUJIa TEXHUKHU
0e30I1acCHOCTH,
MIPOU3BO/ICTBEHHOM
CaHUTapHH,
MOKapHOU
0€30MMacHOCTH U HOPM
OXpaHbl TPY/a; ;
B-TIK-3[1] - Bnagets
HaBbIKaMU pabOTHI Ha
COBPEMEHHOM
AQHATUTUYECKOM U
TEXHOJIOTHIECKOM
000py/IOBaHUH.

Hamnpasnenus/menn 3amaun BocuTaHus (KOx) BocnurarenbHBIN TOTEHITAAT
BOCIIUTAHUS JHMCIUTIINH

[IpodeccuonanpHOE Co3anue ycaoBUid, 1.Mcnionp30BaHrE BOCIUTATEIBHOTO
BOCIIUTAHUE 00eCreYnBarOIINX, MOTCHIIMANa JUCIUTLINH

dbopMHUpOBaHKE YyBCTBA TUIHOU
OTBCTCTBCHHOCTH 3a HAYYHO-
TEXHOJIOTUYECKOE PA3BUTHE
Poccun, 3a pe3ynbraTsl
UCCIICIOBaHUN U UX MOCIIEACTBUS

(B17)

npodeccnoHaTbHOTO MOAYJIS JIIs
(bopMHUpOBaHUS UYBCTBA JTMYHON
OTBETCTBEHHOCTH 3a JOCTHKECHHUE
nunepctea Poccuu B Begymmx
HAYYHO-TEXHHYECKHUX CEKTOPaxX U
(dyHIaMEHTAIbHBIX UCCIICTIOBAHUSIX,
00ecIeunBaONINX €€ IKOHOMHUYECKOE




pa3BUTHE U BHEIIHIOIO O€30MaCHOCTb,
MOCPEACTBOM KOHTEKCTHOI'O 00y4eHHs,
00CYXJIeHUS COLMATbHON U
MPAKTUYECKON 3HAUYMMOCTH
pe3yJIbTaTOB HAYYHBIX HCCIIEIOBAHUI
U TEXHOJIOTUYECKUX pa3paboToK.
2.Mcnonb30BaHN€E BOCIUTATEIBHOTO
NOTEHLMaNa JUCIUILUINH
po(heCCUOHATTBHOTO MOIYIIS JUIs
(hopMUpOBaHUSI COITUAITBHOMN
OTBETCTBEHHOCTH yYYEHOTO 32
Pe3yNIbTaThl UCCIIEIOBAaHUM U UX
MIOCTICICTBUS, Pa3BUTHS
UCCIIEIOBATENILCKUX Ka4eCTB
HIOCPEICTBOM BBIITOJTHEHHS y4eOHO-
UCCIIEJIOBATEIbCKUX 3aJaHUIH,
OPHEHTHUPOBAHHBIX HA U3YYEHUE U
POBEPKY Hay4HBIX (DaKTOB,
KPUTHYECKUH aHaIU3 MyOInKauii B
npodeccuoHabHON 00J1aCcTH,
BOBJICUCHUS B peasIbHBIC
MEXIMCIUTUTMHAPHBIC HAYYHO-
MCCIIEIOBATEIHCKUE MTPOEKTHI.

[IpodeccuonansHoe Coznanue ycioBui, Hcnonb30Banne BOCOUTATEIHLHOTO
BOCIIMTaHHE o0ecrieunBaroImunX, MOTEHIMaJIa TUCIIUTUTHH
dbopmupoBaHue npo¢eCcCuOHATBHOI0 MOAYJIS IS
OTBETCTBEHHOCTH 32 (hopMHUpPOBaHHUS y CTYACHTOB
npodeccuoHaIbHBIN BBIOOD, OTBETCTBEHHOCTH 3a CBOE
MpoeCCHOHAIBHOE Pa3BUTHE U | MPO(dEeCCHOHATBFHOE Pa3BUTHE
npodeccuoHaIbHbIE PEIIeHUS IIOCPEJICTBOM BBIOOpA CTYJCHTaMHU
(B18) WHIUBUAYAIbHBIX 00pa30BaTeNIbHbIX
TPaeKTOPHUIl, OpraHU3aLUN CUCTEMbI
OOIIEHUST MKy BCEMU yJaCTHUKAMHU
00pa3oBaTeNpHOrO MpoIiecca, B TOM
YHCIIe C UCTIOIb30BaHUEM HOBBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHH.
[IpodeccuonanpHOE Co3nanue yciaoBuUi, 1.Mcnionp30BaHre BOCIUTATEIBHOTO
BOCIIUTaHHE o0ecreynBaromux, MOTEHIIUAJa TUCIUTUIHH/TIPAKTUK

dbopMHUpOBaHKE HAYIHOTO
MHUPOBO33PEHUS, KYJIbTYpPbI
MOMCKa HECTAHJAPTHBIX HAYYHO-
TEXHUYECKUX/TPAKTHIECKUX
pelIeHni, KpUTHIECKOTO
OTHOLIEHUSI K UCCIIEI0BAHUSAM
JDKeHay4dHoro Toska (B19)

«HayuHo-uccnenoBarenbckas paboray,
«IIpoektHas npakTuka», «Hay4dHslii
CEMUHap» JUIS:

- (hopMupoBaHMS TOHUMAHHUS
OCHOBHBIX IIPUHIIUIIOB U CTIOCO0OB
HAy4HOTO [TO3HAHUS MUpPA, Pa3BUTHUS
HCCIIEN0BATENIbCKUX KaYyeCTB
CTYJIEHTOB IIOCPEICTBOM HUX
BOBJICYEHUS B UCCIIEN0BATEIIBCKUE
MIPOEKTHI IO 00JIACTSAM HAyYHBIX
ucciaenopauni. 2.Mcnoiabp3oBanue
BOCIIUTATEIbHOIO NOTCHIMAIA
nucuuiuing "Mctopust Hayku u
nnxenepun", "Kpurnueckoe




MBIIIJICHUE U OCHOBBI HAYYHOU
KomMMyHuKanuu'", "BegeHue B
cnenuaibHocTh", "HayuHo-
nccaeaoBarenbekas pabora',
"Hayunblil cemunap" aiis:

- popMHUpOBaHUS CITOCOOHOCTH
OTJIENISATh HACTOSIINE HAYyYHBIC
HCCIIEA0OBAHMS OT JHKEHAYYHBIX
MOCPEICTBOM MPOBEACHUS CO
CTYJICHTaMH 3aHSATUN U PETYISIPHBIX
Oecen;

- GopMHUPOBAHUS KPUTHYECKOTO
MBIIUICHUS], YMEHHUS pacCMaTpUBaATh
pa3IMYHbIC UCCIICIOBAHUS C
SKCTIEPTHON MO3UIIUHU TTOCPEICTBOM
00CYXXIEHHS CO CTYJCHTaMH
COBPEMEHHBIX HCCIIEIOBAHU,
HCTOPHYECKHUX MPEAITOCHIIOK
MTOSIBJICHHSI T€X MJIU WHBIX OTKPBITUI H
TEOPHH.

[TpodeccnonansHoe
BOCITHTaHUE

Coznanue ycioBui,
o0ecreunBaroInX,
dbopMUpOBaHHE KYJIbTYpPHI
snepHoi 6e3omacHocTr (B24)

1.Mcnons30BaHNE BOCIIUTATSILHOTO
MoTeHIHana OJI0Ka
npodecCHOHATBHBIX AUCIUILINH JIJIS
(hopMUpOBaHUS YyBCTBA TUYHOMN
OTBETCTBEHHOCTH 3a COOJIIOACHHE
SIEPHOMN U pagualliOHHON
0€e30MMacHOCTH, a TaK)Ke COOJII0IeHNE
rOCyIapCTBEHHBIX 1 KOMMEPUECKHUX
Taitn. 2.Mcnons3oBaHue
BOCIIMTATEILHOIO IMMOTEHIMAJIA
COJIEpKaHUsl yUCOHBIX TUCITUTUIAH
«AKTyaJbHbIE TPOOIIEMBI
skcruryaTaruu ADCy», «OCHOBBI
9KOJIOTHYECKOM 0€30IaCHOCTH B
SIIEPHOMN dHEpreTHKe, «CUCTeMBI
paaMaMOHHOTO KOHTPOJISH ISt
(hopMupoOBaHHE TUIHOU
OTBETCTBEHHOCTH 3a COOJIIOICHUE
JKOJIOTHYECKON U PaIMallMOHHON
0€30MacCHOCTH MOCPECTBOM U3YUCHUS
OCHOBOTIOJIATAIOIINX IOKYMEHTOB TIO
KYyJIbTYype s/IepHON OE€30MacCHOCTH,
paspabotanasix MAT'ATO u
POCCUHCKHMH PETYIUPYIOIUMU
OpraHaMH, HOPM U TIPABHJI OOpAIICHHS
C paAOaKTUBHBIMU OTXOJAMH H
SJICPHBIMHU MaTepHaIaMHU.
3.McroJip30BaHne BOCITUTATEILHOTO
TOTEHITMAaa YYCOHBIX JUCITUTIINH
«KOHTpOIb M TMAarHOCTHUKA SACPHBIX
SHEPTETUYECKUX YCTAaHOBOKY,
«HanexHocTh 000pyIOBaHUsT AaTOMHBIX




PEaKTOPOB U YIIPABICHUE PUCKOM»,
«be30macHOCTb SAIEPHOTO TOITHBHOTO
LUKIIay, «SaepHbIe TEXHOJIOTUH U
9KOJIOTHUS TOTUTUBHOTO IIHKJIay JUIs
(hopMUpOBaHHS TUIHON
OTBETCTBCHHOCTH 3a COOJIOJICHHE U
obecrnieueHrne kKuOepOe30macHOCTH U
nH(}OpMaAIMOHHOM 0€3011aCHOCTH
00BEKTOB aTOMHOM OTpPACIIH Yepe3
U3yUYCHHE BOTIPOCOB OpraHU3aIiu
MH(POPMAIIMOHHOHN 0€30MacHOCTH Ha
00BEKTaX aTOMHOM OTPAaCIv, OCHOBHBIX
MIPUHIIAIIOB TOCTPOCHUSI CUCTEMBI
ACYTII spepHbIX 00BEKTOB, METO/IOB
3aIIUTHI U XpaHEHUS HHPOPMAIIHH,
HPUHIUIIOB TIOCTPOCHUS
rIyOOKORIIICTIOHUPOBAHHON M THOKOM
CHCTEMBI OE30MTACHOCTH SIJICPHO-
(bu3nIecKuX 0OBEKTOB.
4.Mcnonb30BaHKUE BOCITUTATEIIBHOTO
MOTEHIIMANA COIepKaHus OJIoKa
JTUCHUTUTAH «JKOIOTHs», «CUCTEMBI
paMAIIMOHHOTO KOHTPOJIS», «OCHOBBI
IKOJIOTUYECKOM 0€30MacHOCTH B
SIIEPHON DHEPTETHKEY IS
(hopMUpOBaHUS OTBETCTBEHHON
3KOJIOTUYECKOW MO3ULIHHI
MOCPEACTBOM M3YyUEHHUS BOIIPOCOB
o0ecrnie4yeHns Takoro ypoBHs
6e3onacHoctu ADC, pu KOTOPOM
BO3/IEHCTBUE HA OKPYKAIOIIYIO CPENIy,
obecrneunBaeT COXpaHeHHE MPUPOIHBIX
CUCTEM, TIOJIJICPIKAHUE UX I[EITIOCTHOCTH
U JKU3HeoOecTeunBaromux (pyHKIni,
gepe3 pacCMOTPEHUE BOIIPOCOB
paAraliMOHHOTO KOHTPOJIS MPH
3aXOPOHCHHH U TIepepabOTKH AICPHBIX
OTXOJIOB, BOIIPOCOB 3aMbIKAHUS
SJICPHOTO TOIIMBHOTO ITUKJIA.

5. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILIUHBI

Paznienbl yueOHOH TUCIMITIIMHBL, UX 00BEM, CPOKU U3yUeHUS U (POPMBI KOHTPOJIS:
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HaumeHoBaHue
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7 Cemecmp

IIpocBeunBaromas U
pacTpoBasi 3JIEKTPOHHAsA
u VOHHAs
MHUKPOCKOIIHS.
TyHHEnbHBIE
MUKPOCKOIIBI

32/0/16
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3-I1K-1,
V-1IK-1,
B-TIK-1,
3-T11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-3,
V-IIK-3,
B-I1K-3

CnexTpayibHbie u
IepHO-(PU3NICCKHE
METOJIbI HCCIICIOBAHUS
MaTepuasoB

9-16

32/0/16

25

KU-16

B-TIK-3,
3-T11K-1,
V-1IK-1,
B-TIK-1,
3-T11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T1K-3,
V-TIK-3

HUmoeo 3a 7 Cemecmp

64/0/32

50

KonTpoJsbHble
MepOonpUATHA
Cemectp

3a 7

50

3-T11K-1,
V-TIK-1,
B-TIK-1,
3-T11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T1K-3,
V-IIK-3,
B-T1K-3

* — COKpalIeHHOEe HauMEHOBaHUE (POPMBI KOHTPOJIS

*

(wm) sK3ameH

CokparieHne HauMEeHOBaHUH (POPM TEKYIIEro KOHTPOJIS M aTTECTAI[H Pa3/IeioB:

* — cyMMa MakCHMaJIbHBIX OamioB jobkHa ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT U




O0o3Hauenue

ITosHoe HauMeHOBaHHeE

KU1

KoHTpoJIb 110 uTOram

€

DK3aMeH

KAJIEHIAPHBIN IUIAH

Henenn

Tembl 3ansaTnii / Conep:kanue

Jlek., | IIp./cem., | JIao.,
qac. qac. qac.

7 Cemecmp

64 0 32

1-8

IIpocBeunBaomasi u pacTpoBasi JEKTPOHHAS U MOHHAS
MHUKpockonus. TyHHe/bHbIe MUKPOCKONBI

32 0 16

Tema 1.1. Bo3moskHOCTH 1 00J1aCTH MX IPHMEHEHHSA
3JIEKTPOHHOI MUKPOCKOIIMHU

AHanuTUYECKHE METO/Ibl UCCIIETOBAHUS [IOBEPXHOCTH.
Knaccugukanus no nagaromyuM 1 BbIXOAALIIM
(merexTupyeMbIM) yacTuliaM. J[OCTOMHCTBA, HEIOCTATKH U
00J1acTH MPUMEHEHHsI MeTOJI0B. MeTo]1 MpoCcBeYrBarOILEi
Mukpockornuu (ITOM). Tunel [I9M u obnactu ux
npuMeHeHHs. KOHCTpyKIus 3JeKTPOHHOTO MUKPOCKOMa: 0JIOK
OCBETHUTEIS, 00 BEKTUBHAS JIMH34, IPOCKIIMOHHBIHN OJIOK,
perucTpanysi 3NeKTPOHOB

Bcero ayutopHsIX 4acoB

4 [0 |2

Ownnaitg

0 0 0

Tema 1.2. OCHOBBI 3JIEKTPOHHOH ONITUKH
®dopmupoBaHue N300paxkeHns U AMPPaKIIMOHHOW KapTUHBI B

[IOM. YBenuuenue, pazpelieHue u riryonsa peskoctu B [I1OM.

NckaxkeHus 31eKTPOMAarHUTHBIX 3JIEKTPOHHBIX JIMH3.
TeMHOMONBHOE U CBETIONOIBHOE H300paxeHus. Pexxum
MuKpoaudpakiun. Kontpact Ha H300pakeHUsAX KPUCTAIIIOB U
amop(¢HbIX 00beKTOB. /udpakiinoHHas 31eKTpOHHAs
MHUKpOCKoNHUs. BBeneHue B Teoputo 1udpakiimioHHOTO
KoHTpacTa. OCHOBBI KHHEMATHUECKON TeOpUH U paKIUu.
Judpakius 377eKTPOHOB Ha COBEPILICHHOM KPUCTAJLIE.
Judpakius 3JeKTPOHOB Ha HECOBEPUICHHBIX KPUCTaIaX.
Kontpact Ha nedekrax ynakoBku. KoHTpacT, 00ycia0BIeHHBIH
HalnuueMm auciokanuid. [ToHsTue o AByX y4eBOr
JUHAMUYECKON TEOPHH.

Bcero AYJJUTOPHBIX YaCOB

4 [0 [ 2

Ownnaitg

0 0 0

Tema 1.3. Texnuka npuroroBjieHus 00pa3uoB s
uccjaenopanusa B [IDM

[IpuroTtoBneHue 00pasmoB s ANEKTPOHHO-
MHKPOCKOIMYECKUX HCClIeoBaHUN. Meton perunk. TexHuka
M3TOTOBIIEHHS PeIUTHK. MeTo1 TOHKUX (DOJIbT, TEXHUKA
MIPUTOTOBJIEHUSI TOHKUX (POJIBT. BEICOKOBOJIBTHAS
ANEKTPOHHAs MUKpOCKoTHs. KOHCTpYKTUBHBIE OCOOCHHOCTH U
cnenuduka ynpapnenus. [[puMeHeHre BEIYUCITUTEIHHON
MHKPOCKOITHH, €€ MPEUMYIIECTBA U HEAOCTATKH.

Bcero AYJJUTOPHBIX YaCOB

4 I |2

Ownnaitg

0 0 0

Tema 1.4. KoncTpyKumsi pacTpoBOro 3J1eKTPOHHOI0
MHKPOCKONA

Mertoa pacTpoBoii 37eKTpoHHOM MUKpockomuu (POM). Tursl
PACTPOBBIX IJICKTPOHHBIX MUKPOCKOIIOB U MTPUMCHCHUC UX B
MaTepuagoBeieHuu. KOHCTpYKIHS pacTpOBOTO 3JIEKTPOHHOTO
MHUKPOCKOTIA: OJIOK OCBETHUTEISI, CHCTEMa pa3BEPTKH
AJIEKTPOHHOTO JIy4a, CUCTEMA PETUCTPAIlM BTOPUYHBIX U

Bcero ay1uTopHbIX 4acoB

4 |0 |2
Ownnaitg
0 0 0




OTPaKEHHBIX IEKTPOHOB.

5 Tema 1.5. OcHoBbI popMupoBanus n3odpaxkenust B POM Bcero ayuTopHbIX 4acoB
[TocTpoenue nzobpaxenus B POM. YBenuuenue, pazpemnicaue | 4 ‘ 0 ‘ 2
u TimyouHa ¢pokyca POM. N300paxeHre BO BTOPUIHBIX Ownunaitn
anekTpoHax. M3o00pakeHue B YIIPyro OTpaK€HHBIX 0 0 0
ANIEKTpOHaX. XapaKTepUCTHKA OCHOBHBIX TUIIOB KOHTPAcTa
n3zoopaxenus. [Ipurorosnenue o6pas3oB Il UCCIeI0Ba-HUMA
MeTos oM POM.

6 Tema 1.6. DiieKTPOHHBbIE U HOHHBIH MPOEKTOPBI Bcero aynutopHsIx 4acos
IToneBpie METOBI ABTOAJIEKTPOHHON MUKPOCKONUU. THIbl 1 4 | 0 | 2
MIPUHLHUIIBI TIOJIEBOM MUKPOCKOIIMU. MexaHu3m Omnnaiin
aBTO3JIEKTPOHHOM 3MUCCUH. ABTORIEKTPOHHASI MUKPOCKONIUS | O 0 0
(yctpoiictBo ADM; KOHTpacT; (PaKTOPBbL, ONPEACISIONINE
paboty). Mcmapenue monem. JlecopOuus moyieM. Y CTpOCTBO
Y TIPUHITUIT PabOThl aBTOMOHHOTO MUKpockora (AUM).
®opmupoBanue nzodpaxenus B AUM. Pazpemenue B AVIM.

Wsrorosnenne o6pasuos. HTepnperanys n3o00paxeHuii.

7 Tema 1.7. TyHHe/IbHbIe MUKPOCKOTIBI Bcero ayuTopHbIX 4acoB
TyHHENbHBI MUKPOCKOIL. THIIBI TYHHEIBHBIX MUKPOCKOIIOB 4 \ 0 \ 2
(MAC, MMC, MOC), nepcrieKTUBbI IPUMEHEHHUS B Ownnaiin
MaTepuaJIOBEACHUU. KOHCprKLII/ISI CKaHHUPYIOLIETO 0 0 0
TYHHEJIbHOTO MUKPOCKOIIA: CUCTEMA PErUCTPALlUU TOKA,
cucTeMa CKaHupoBaHus. VHTepripeTanus 3aBUCUMOCTEN TOKOB
TYHHEJIMPOBAHUS OT COCTOSIHUS TOBEPXHOCTHU. Pa3pelienue u
YBEJIIMUEHHUE B TYHHEIIBHOM MUKPOCKOIIE. DJIIEKTPOHHO-

CTUMYJIMPOBAHHOE OCAXKJCHHUE U TpaBlieHUE. SIBIeHMe
MaccornepeHoca ¢ OCTpHsl (BO3MOXKHOCTH, HEPCIEKTHBBI
METO/IA).

8 Tema 1.8. Inppaxuusi MeAJICHHBIX JJIEKTPOHOB Bcero ayuToOpHBIX 4acoB
Judpakiys peHTT€HOBCKUX JIyuel Ha OBEPXHOCTH 4 | 0 | 2
kpuctamioB. Jludpaxius snekTpoHoB. [loBepxHOCTHAs Omnnaiin
YyBCTBUTCJILHOCTh, TOCTOMHCTBA U HEIOCTATKH METOJ0B 0 0 0
mudpakuuu MeuieHHbIX (JIM3) 1 oTpaskeHHBIX OBICTPBIX
(IOBD) snexrponos. [lepenaTounas mupuHa.

9-16 CrnexkTpajibHble U f/1epHO-QU3NYECKHE METObI 32 0 16
HCCJIeJOBAHNS MATEPHAJIOB

9 Tema 2.1. MeToa Oxe - cieKTpoOMeTpHH Bcero aytuTopHbIX 4acoB
Oxe-371eKTpoHHas crieKTpocKonus. OU3ndyeckre OCHOBBI 4 ’ 0 ’ 2
D0C. Dmuccus Oxe-3JIeKTPOHOB U MapaMeTPhl JEKTPOHOB, Owunaiin
HCITyCKaeMbIX TBEPJbIM TEJIOM MPHU €ro 00IydeHUH 0 0 0
anekTpoHamu. CriekTp a51eKTpoHOoB. [IpuHuumn neicraus,
yCTpOMCTBO aHANNU3aTOPOB OXKe-CreKTpoMeTpa (aHaTu3aTop ¢
HCII0JIb30BaHNE TOPMO3SIIETO AIEKTPUUYECKOTO 10,
aHAIM3aTop “IMIMHIpUYEcKoe 3epkano”’). [Ipumenenne
Meroaa OOC npu uccaeoBaHUU MaTEPHAIIOB.

10 Tema 2.2. PeHTreHocneKkTpajbHble METOIbI AaHAJIHU3A U Bcero aynutopHbIx 4acoB

CHHXPOTPOHHOE U3JIyYeHHe

Pentrenosckas ¢otosnexkrpoHHas cnekrpockonus (POIC).
[ToBepxHOCTHASI YYBCTBUTEIHHOCTD. MCIONMB3yeMble THITBI
M3JIy4CeHHS, TpeOOBaHUS K HCTOYHUKY (DOTOHOB.
KomnuecrBennsiii ananus B POOC, ToUHOCTL METOAA.
[Tpumenenne metona. [lepcnekTuBBI HCTIOIBL30BAHUS

4 0 |2
Ownnaiig
0 0 0




cuaxponHoro m3nydenus (CH) B MmaTepraioBeICHUN.
JlocToMHCTBA, HEAOCTATKU U HEPa3pEIICHHBIC MPOOIEMBI B
ucrnonbs3zoBanuu CU. Meton ynbTpaduoaeToBoi
dorosamuccuonnoit criekrpomerpun (Y DIC). Uccnenoanue
AJIEKTPOHHBIX CBOWCTB MOBEPXHOCTHU C MOMOIIIBIO METO/1a
YOOC.

11

Tema 2.3. PeHTreHocneKkTpajbHble MeTObI AHAJIU3A
COCTaBa MAaTEPUAJIOB

Pentrenocnexrpanbubiii ananus (PCA). Meto bt
PEHTI€HOCTIEKTPAIbHOTO aHAJIN3a: YMUCCUOHHBIMN,
(dbmroopectieHTHBIN, abcopOIMoHHbIN. KauecTBeHHBIN 1
koinuecTBeHHbIM PCA. UyBCcTBUTENBHOCTD U TOYHOCTD,
nocronHcTBa U HenocTaTtku PCA. ®usnueckue ocHoBsl PCA
(TOpMO3HOE U XapaKTEPUCTUUYECKOE U3ITyUYeHUs, 3aKOH M0371H,
CHEKTpPbI UCIYCKAHUA U TIOTJIOMICHHUS ). 3aBUCUMOCTH BBIX0]1a
(hITFOOpECIISHITNH OT aTOMHOTO HOMEpa dJieMeHTa. MaccoBbIi
koa¢dunmenT ocnabnaenus. IcTHHHOE aTOMHOE TIOTJIOIICHHUE.
Paccestnne xorepeHTHOE M HEKOTEPEHTHOE.

Bcero AyAUTOPHBIX YaCOB

4 [0 |2

Ownnaity

0 0 0

12

Tema 2.3. PeHTreHocneKkTpajbHble MeTObl AHAJIU3A
COCTaBa MaTEePHAJIOB

®dmoopecuenTHbil PCA. BriusitHue Matpuiibl,
MUKpPOCTPYKTYpPBI, Ka4eCTBa IOBEPXHOCTH; CEJIEKTUBHOE
MOTJIOLIEHUE U BTOPUYHOE BO30YXKICHHE, MEIIA0IINe
a7eMeHThl. CBS3b MEX1Yy KOJIMYECTBOM AJIEMEHTOB U
MHTEHCUBHOCTHIO criekTpanbHoi uHuu. [Ipubdopsr CITAPK u
KPAB. A6cop6umonnsiit PCA. KonnuecTBeHHBIN aHAIN3 Ha
HENPEPBIBHOM U XapaKTEPUCTUYECKOM U3JIyUYEHUHU.
[Ipumenenue i onpeesieHns: paCTBOPUMOCTH B JKUIKHUX
MeTaiax. MUKpOPEHTI€HOCIIEKTPaIbHbIN aHAIN3.
PeHTreHOBCKMI MUKpOaHAIU3aTop.

Bcero AYJJUTOPHBIX YaCOB

4 I [ 2

Ownnaitg

0 0 0

13

Tema 2.4. MeToa BTOpHYHOM HOHHOI Macc-
CNIEKTPOMETPHUH

MeTop1 BTOpUYHOM HOHHOU crieKTpockonuu. OO0rast
XapakTepuCcTUKa METOA0B. IIpoleccsl pacnbuieHUs U
MOHM3AIMH. 3aBUCUMOCTh KOX(P(DUIIUEHTOB PACTIBUICHUS OT
SHEPTHUH U yria najgeHus 6oMOoapAUPyIONINX HOHOB.
CenexTuBHOE pacmblIeHHE. ATIMapaTypHoe oOecreueHue:
HWCTOYHHUK MOHOB, MAaCC-aHAIN3AaTOPbI, CACTEMA PETUCTPALIHI
noHoB. [Tocnoitnbrit ananu3. OCOOEHHOCTH UCCIIEAOBAHUS
cocTtaBa matepuaia. @akTopsel, BIUAIONIME HA
YYBCTBUTEIBHOCTh METOJIOB TP MOCIOMHOM aHAJIU3E.
B03MOXXHOCTH Ka4€CTBEHHOT'O M KOJIMYECTBEHHOTO aHaJIu3a.

Bcero AYJJUTOPHBIX YaCOB

4 I [ 2

Ownnaitg

0 0 0

14

Tema 2.5. CnexkTpomeTpusi 00paTHO paccesiHHbIX OBICTPBIX
HOHOB. MeToA sfilepHBbIX peaKuui

Mertoa cneKTpoMeTpHuH pe3ephopAOBCKOro 0OpaTHOTO
paccestHust ObicTpbix HOHOB (POP). [loTepu sHeprum nerkux
OBICTPBIX HOHOB B TBEpAbIX Tenax. Ilotepu snepruu B
XMMHYECKUX COCMHEHUSX, TpaBuiio bperra. Cxema
peructpanuu o0paTHO PacCESTHHBIX OBICTPBIX HOHOB.
KoncTpykuus ycraHoBkH AJ1si u3MepeHus crnektpoB POP.
[Tonmyyenue pacupezeneHusi BHEAPEHHBIX aTOMOB I10 ITyOHUHE
¢ nomonipt0 POP. UyBCTBUTEIBLHOCTD, pa3pelICHUE METO/IA,

Bcero AYJJUTOPHBIX YaCOB

4 [0 [ 2
Ouwnnaiin
0 0 0




¢barokTyanuu notepsb sHepruu. [IpumeHenne Merona B
METAJUIOBE-CHUH U METAIIO(U3HKeE.

15 Tema 2.6. SinepHblii raMMa-pe30HaHC Bcero aynutopHsix 4acos
SAnepubiii ramma-pe3onanc (SI'P). Teoperuueckre OCHOBBI. 4 | 0 | 2
OcHOBHbIE TapaMeTpbl PE30HAHCHBIX JIMHUI, H30MEPHBIN Omnnaiin
casur. Meroasl HabmoaeHus SIIP. CxeMbl yCTaHOBOK 110 0 0 0
MPOMYCKAHUIO U PACCESTHUIO U3IYyYEHUs, IO PErUCTPALIIU
KOHBEPCHOHHBIX JJIEKTPOHOB. Y CTaHOBKM 1iis1 cHATHs I P-

CHEKTPOB U BbIX0Ja KOHBEPCUOHHBIX 3JIEKTPOHOB. DaKTOpHI,
BIIMSIFOIIME HA TOYHOCTh U Pa3pelaromyo ClIoCOOHOCTb
Merozaa. @a30BbIi aHAIN3, UCCIEAOBAHUS JUHAMUYECKUX
CBOMCTB pPEIIETKH, KOPPO3UOHHBIX ITPOLIECCOB U XUMUYECKOIO
B3aMMOJICIICTBUS B MaTepuaax.

16 Tema 2.7. CnekTpomMeTpusi MeJJIeHHBIX U YJIbTPA Bcero ayuTopHsIX 4acoB
XO0JIOAHBIX HEHTPOHOB 4 0 |2
CrieKkTpoMeTpusi MEJICHHBIX U YIIbTPa XOJOAHBIX HEUTPOHOB. | Omilaiin
Mertoabl OIy4eHHs yIAbTpa XOJIO0IHbIX HEUTPOHOB U 0 0 0

UCCIIEIOBaHMs COCTOAHUN B MaTepuanax. CHHXpOTPOHHOE
U3Jy4EeHUE U €r0 IPUMEHEHUE B MaTEepUAJIOBEICHUM.

COKpaH_IeHHBIC HaMMCHOBAHUS OHJIAMH OIIIHIA:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

OK OJIEKTPOHHBIN KypC

M ITonHOTEKCTOBBIN MaTepuan

11JI ITomHOTEKCTOBBIE IEKIIUU

BM Buneo-marepuansl

AM Aynno-marepuanbl

I1p3 IIpeseHTanuun

T TecTbl

5CM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
NC VM HTEepaKTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOT'UHN

YueOnas AUCHUIIJIMHA COACPIKUT ABA pa3aciia.
Kamnmﬁ pasaci  3aBCpHIa€TCAd KOHTPOJIbHBIM  MCPOINPUATUCM B BHUAC I[MHUCBMCHHOI'O

KOJUIOKBHUYMaA. HpI/I MOABEACHUHU MTOIOB OICHKH 3HAHMI CTYACHTa HCIIOJIb3YCTCH nATHOAIIbHAS

CHUCTEMA OLCHOK, YYUTBIBACTCA aKTHUBHOCTD pa60T1>1 Ha JICKOUAX U CEMHUHapax.

B nmporpaMMe AUCHMITUHBI TPETyCMOTPEHBI CIEAYIOLINE BU/IbI 3aHATHI:

Jlexium - 64 gaca;

JlaGopaTopHsbie 3aHsTHs 32 Yaca.

[Tpu moaroToBKe K 1a00paTopHBIM paboTaM HCIONB3YI0TC JIabopaTopHble MPAKTUKYMBI:
JlaGopatopnas pabota Nel «[IpocBeunBaromas 3JeKTPOHHAS MUKPOCKOIIUS»,
JlaGopatophas pabota Ne2 «PacTpoBast MUKPOCKOTIHSY,

JlaboparopHas pabota Ne3 «PeHTreHOCTIeKTpaIbHBIA aHAIH3Y,

JlaGopaTtopHnast pabota Ned4 «BropuyHas HOHHAsT MacC-CIIEKTPOMETPHS».

Hcrnonb3yroTes Takke MHTEPAKTHBHBIE (POPMBI OOyUCHHUS:




MIPE3CHTAIIMH T10 pa3Jieiam;

HY6JII/I‘IHBI€ JOKJIaAbl 11O TEMaM JUCHUIIJINHBI C UX OGC}’)KI[GHI/IGM.

IIpuMepHBIi CIMCOK HAa3BaHUM JTOKJIA0B:

[TpocBeunBaromias 1 pacTpoBasi MUKPOCKOIIUS B U3YUYEHUHU COCTOSIHUM MaTepHUasos,

CoBpeMeHHOE pa3BUTHE METO/Ia aBTOMOHHOW MUKPOCKOITHH,

HOTeHHI/IaHBHBIe BO3MOXKHOCTH M 00JIacThb IIPUMCHCHU A TYHHGHBHOﬁ CKaHI/Ip}IIOH_Ieﬁ MHK-

POCKOIINHU,

Metonx BUMC,
[Ipumenenue metona PCA B MatepuasioBeicHUH,

Meton pe3epdhopIoBCKOTO 0OOPATHOTO paccesiHus,

Bos3moxxuocTu n IMPUHIUITHAIIBHBIC OTrPaHUYCHUSA MCTOAA AACPHOTIO raMMa-pe30HaHCa,

CoBMecTHOE MMPUMCHCHUEC METOJ0B B U3YUCHHUH COCTOAHUSA MAaTCPUATIOB.

7. ®OHJ OLIEHOYHBLIX CPEJCTB

DoHJ OLIEHOYHBIX CpCACTB IO NUCHUIIJIMHE obecreyuBaeT IIPOBEPKY OCBOCHUS IJIAHUPYCMbIX

pe3ynbTaToB oOyueHus: (KOMIETEHIIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUATUN TEKYIIEro,

pyOEKHOTO U TPOMEKYTOUHOT'O KOHTPOJIS 110 JUCITUTUTHHE.

CBs3p Mexay (GOpMUPYEMBIMM KOMIETEHUUSAMU U (OpMaMHU KOHTPOJISL HMX OCBOCHHUS

IIPEJCTaBICHA B ClIEAYIOLIeH Ta0nuLe:

Komnerenuusi NuaukaTopbl 0CBOEHUsI ATTecTallMOHHOE MEPONpUsATHE
(KI1 1)

IK-1 3-T1K-1 2, K1-8, KI1-16
V-TIK-1 9, KU-8, KI1-16
B-TTK-1 2, K1-8, KI1-16

[1K-1.2 3-11K-1.2 9, KU-8, KI1-16
V-TIK-1.2 2, K1-8, KI1-16
B-I1K-1.2 9, KU-8, KI1-16

[1K-2 3-11K-2 9, KU-8, KI1-16
VY-TIK-2 2, K1-8, KI1-16
B-T1K-2 9, KU-8, KI1-16

IK-3 3-T1K-3 9, K1-8, KI1-16
V-TIK-3 9, KU-8, KI1-16
B-T1K-3 9, K1-8, KI1-16

IIka/nbl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUH

[IIkana KaXA0ro KOHTPOJIBHOI'O MEPOIPHUATHS JEXKHUT B Inpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0aJula BKIIOYMTENIbHO. MIToroBast arrectranus mo AMCUUIUIMHE oleHuBaercs no 100-
OayUIbHOM IIKaje W MpeAcTaBiIseT co0oil cyMMy OaiioB, 3apabOTaHHBIX CTYJEHTOM IPU BBIIIOJHEHUU
3aJlaHul B paMKax TEKYILEro ¥ MPOMEKYTOYHOTO KOHTPOJIS.

Hrorosas OIICHKA BBICTABJIACTCA B COOTBETCTBUHU CO CJICIIYIOL[Ieﬁ IIKAJIOMN:

CymmMma 6amtoB | OmeHka 1o 4-ex Ornenka TpeboBanus K ypOBHIO OCBOCHUIO
0aJUIbHOM IIKaJe ECTS y4eOHOM TUCIUIUIMHEI




OLieHKa «OTIMYHOY BBICTABIISICTCS CTYACHTY,
€CJIH OH TTyOOKO ¥ MTPOYHO YCBOMII
MPOrpaMMHBIA MaTepuall, HCUEPIIbIBAOIIIE,
MOCIIE0BATENBHO, YETKO U JIOTHYECKH
CTPOIHO €ro M3/Iaraer, yMeeT TeCHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOH,
HCIOJIB3YET B OTBETE MaTepHal
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B OrIeHKa «XOPOIIO0» BBICTABILSIETCS CTYICHTY,

75-84 C €CJIM OH TBEPJI0 3HACT MaTepHa, TPAMOTHO U

4 — «xopouwtio» II0 CYLISCTBY MU3JIaracT €ro, HE JOIyCKas
70-74 CYILLIECTBECHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 O1LeHKa «yIOBICTBOPHTEIHHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HAHUS TOJILKO OCHOBHOTO MaTepHalia, HO He
3- YCBOMII €TO JI€TANIEH, OMYCKAET HETOYHOCTH,
60-64 «Y008IIEMBOPUMETLHOY E HEJI0CTATOYHO MPaBUIIbHBIC (HOPMYITUPOBKH,
HapYIIEHHUS JIOTHIECKOM
OCIIEI0BATELHOCTH B U3JI0KEHUH
[POrPaMMHOTO MaTepHaJIa.

OrneHKa «HEeyT0BJIETBOPUTEIBHOY
BBICTABISICTCS CTYACHTY, KOTOPBIN HE 3HAET
3HAYHUTEIBHOM YaCTH POrPaMMHOTO
9_ Marepuara, JI0MyCKaeT CyIleCTBEHHBIC
Hwuxe 60 F ommoOku. Kak npaBuiio, oreHka

«HEYO0BTIeMBOPUMETLHOY

«HEYJIOBICTBOPUTEIIEHOY» CTABUTCS

CTYACHTaM, KOTOPBIC HEC MOT'YT ITPOJOKHUTH
o0ydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOLICH THCIUILIHHE.

OueHouHble cpesicTBa NpuBeeHb! B [IpriioxxeHnu.

8.  YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECNEYEHUE
YYEBHOM JUCHUTIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. 620 ®50 dusznveckoe matepuanoBeaeHue T.3 MeToasl ucciaea0BaHus CTPYKTYPHO-(Pa30BOToO
cocrosinus matepuanoB, Mocksa: HUAY MUODU, 2012

2. 537 K17 PactpoBast 2JIeKTpOHHAsI MUKPOCKOTHS : JJabopaTtopHasi paboTa: yueOHO-METOIUIECKOe
nocobue 11 By30B, b. A. Kanun, H. B. Bonkos, B. U. Tlonsckuit, MockBa: MUDU, 2008

JOIIOJTHUTEJIbHASA JINTEPATYPA:

1. 539.2 B67 ®uznueckue METOABI UCCIENOBAHMSI CTPYKTYpPBI TBEPABIX Tesl .1 MeTonabl 31eKTpOHHOM
MUKpockonuu, , M.: MUOU, 2005

2. 621.38 C38 Ananintuyeckas NpOCBEUYMBAIOIIAs AIEKTpOHHAs MUKpockonus : , 1. Cunno, T.
OwuxkaBa, Mocksa: Texunocdepa, 2006




3. DU ®50 duznueckoe MmarepuanoBenenue 1.3 MeTobl HcclieIoBaHus CTPYKTYPHO-(Pa30BOTO

cocrosinus matepuanos, H. B. Bonkos [u ap.], Mocksa: MUOU, 2008

I[TPOTPAMMHOE OBECIIEYEHHUE:

1. IMTaket mporpamm Microsoft Office (b-109)

LMS 1 UHTEPHET-PECYPCBbI:

https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJBHO-TEXHUUYECKOE OBECIIEYEHUE YUEBHOM

JUCLUIINHDBI

1. PactpoBblit anektponnsiii Mukpockorn Carl-Zeiss EVO-50 (5-026)

2. KoMnbroTepHslii 1IeHTp kadeapsl "dusnueckue npoodiembl MatepuanoBeneHus" (b-108)

3. IIpocBeunBaromyii 3eKTpoHHbIH Mukpockorn Libra 120 Carl-Zeiss (b-028)

Ha:

10. YYEBHO-METOJUYECKHUE PEKOMEHJALINU JUIA CTYAEHTOB

[Tpu u3yyeHUu METOJ0B MOJYYEHHUS AJIEKTPOHHBIX MYYKOB HEOOXOIUMO OOpaTUTh BHUMAaHHE

00J1aCTh 3JEKTPOMAarHUTHOTO U3TYYEHHUS JUIsl 3JIEKTPOHHBIX ITyYKOB,

3 PEeKT yMEHbIICHNS JJIMHBI BOJIHBI C YBEIMUEHUEM YCKOPSIOIIETO HaNpsKEeHuUs,

METO/IbI TOJTy4EHUS 3JEKTPOHHBIX ITyYKOB M TPEOOBAHUS K HUM,

0COOEHHOCTH MOCTPOEHUS AJIEKTPOHHON ONTHKH,

METO/bI PETUCTPALIUH U3TTyYEHHUS U OCOOEHHOCTH (POPMUPOBAHUS N300PaKEHHS.

[Tpu u3yueHUn B3aMMOJIEHCTBUSI 3JIEKTPOHHBIX ITyYKOB C BELIECTBOM HEOOXOIAMMO 00-paTHTh

BHUMAHHCEC HaA.

TEPMUYECKUE U paaraIiioHHbIC () (PEKTHI B MaTepHasiax,
O0COOEHHOCTH paccesiHUS OT NEPUOANUECKU PACTIONOKEHHBIX 0ObEKTOB,
METO/bl U MOJENIM ONUCAHUSl PACCeSHUs SJIEKTPOHHBIX MYYKOB B KPUCTAJUIMYECKUX MaTe-

puanax,

(byHKLHUIO paccestHUs,

paccesiHhe Ha HECOBEPILICHHBIX KpUCTAIUIAX,

[Tpu u3ydeHun pacTpoBOM FIEKTPOHHOU MUKPOCKOIIUU HEOOXOJUMO 00paTUTh BHU-MAaHUE Ha!
oOpaTHOe paccesiHue,

METO/Ibl PETUCTPALIMN PACCESIHHBIX U BTOPUYHBIX 3JIEKTPOHOB,

MPUHLINI PaOOTHl CHUHTUUISILIMOHHOTO JIETEKTOpa,

JHEPreTUYECKOe pa3pelIcHUE JETEKTOPOB,

0COOEHHOCTH KOHCTPYKIIMH OTKJIOHSIOIIUX CHCTEM,

MOJIy4YEeHHE YBEIMYCHHOTO U300paKeHus,

METO/BI TOJIyYeHHs JOMOJHUTEIbHON WH(POPMALUU TMPH HUCIOIb30BAHUHM IBETHOTO M300-

paskeHHUsl.



[Tpu n3yyeHnn MeToaa aBTOMOHHON MUKPOCKOIIMU HEOOXOJUMO OOpaTUTh BHUMaHHE Ha!

METO/BI U TEXHUKY MIPUTOTOBIICHUS 00PA3LOB I UCCIETOBAHHIA,

MeTo/bI POPMUPOBAHUS H300PAKEHUS M €T0 HHTEPIIPETALHUIO,

IIPUMEHEHUS aTOMHOI'0 30H/1a JUIs 3JIEMEHTHOTO aHAJIN3a.

IIppu wn3yyeHUHM METOJOB CKAaHUPYIOIIEH M CBEPXBBICOKOBOJBTHON IPOCBEYMBAIOIIECH
MHUKPOCKOIMH HEOOX0AMMO 0OpaTUTh BHUMAHHE Ha:

MPUHIMITHATIBHBIC pa3nnuus B popmupoBaHuu nzoopaxenus B [IOM u [IPOM,

METO/IbI TTOJTY4eHHS U 00paboTku n300paxxkenus B [IPOM,

MH(POPMATUBHOCTU METOJIa CBEPXBBICOKOBOJIBTHON MUKPOCKOIIHH,

JIOCTHUKEHUE NPEAEIbHBIX TapaMeTPOB N300paXkeHus (pa3pellieHue, yBeIMUeHnue, KOH-TPacT),

IPELU3UOHHOCTD U TOYHOCTD IIPU ONPEEICHUN IEPHUO/IOB PELLETKH.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUM JIJISI TPENIOJABATEJIEA

[ToaroroBka K JEKUUAM U JJaOOpATOPHBIM paboTaMm.

Jlis mOATOTOBKU K JIKIMSM U J1a0OpaTOpHBIM paboTaM Ha 7-M CEMeCTpe PEKOMEH]yeTCs
UCIOJIb30BaTh yueOHUK «DPu3nuecKkoe MaTepranoBeieHue» T.3.

[TpoBeneHue u 3amuTa CTyAGHTaMH J1a0OpaTOPHBIX PadoT.

JlaGopaTopHbie pabOTHI MPOBOASTCS B COOTBETCTBHM C METOAMYECKUMHU YKa3aHUSIMH 10
K01 pabdoTe.

JlabopaTtopHnast pabota Nel «IIpocBeunBaromias >JIeKTPOHHAS MUKPOCKOIIHS,

JlabopaTtopHnast pabota N2 «PactpoBasi MUKPOCKOIIHS,

JlaboparopHas paboTa Ne3 «PeHTreHoCTIeKTpaIbHBIA aHAIN3Y,

Jlaboparopnas pabota Ned «BTopudHast HOHHAS MacC-CIIEKTPOMETPHUS».

Metonuueckast nureparypa: Ilporpamma yueOHOW OUCHHMIUIMHBI C BONPOCAaMU  Ha
KOJUIOKBUYMBI U 9K3aMEH, OIMCaHUs 3aJlaHuil Ha JabopaTopHble pabOThl TOCTYMHBI CTyJIEHTaM B
aneKTpoHHOM Buje B KadeapansHoMm Bl B 6ubnuoreke HUSAY MU®DU umerotcs Bce ToMa yueOHUKA
«Pu3nueckoe MatepraioBeieHue», IHTepHeT pecypchl 1o pa3/ienaM Ha BIOOp CTyeHTa.

ABTOp(BI):

Jxymaes IlaBen Cepreesuu



