MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b1.B./IB.01.01

(uHOexc OucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHHUIIJINHBI

IIpudopsl 1 MeTOABI PU3UUECKOT0 UCCIAEAOBAHNS CTPYKTYPBI U CBOMCTB
NepCcneKTHBHBIX MAaTepPUAIOB

(Haumenosanue OUCYUNIUHbL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)
03.06.01 ®dusuka 1 acTpOHOMUS

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 A
®du3rKa KOHACHCUPOBAHHOTO COCTOSIHHS

dopma 00ydeHus: ouHast
I'on Habopa: 2021
O6mas tpynoemkocts: 3 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp (Kypc) 4
dopmMa KOHTPOJIA 3auer Hroro
Buj 3ansiTuit
Jlekun 4 4
JlaGopaTopHsble 2 2
[IpakTHYeCcKre 2 2

PykoBOJCTBO: KypcoBbie paboThl (poekThi) / PT'P

HpOMe)KYTO‘-IHaH aTTeCTanusa

KonraktHas pabora 8 8
CamocrosrenbHas padora 100 100
KonTposnb

Hroro 108 108




Pabouyto mporpammy coctaBui(u):
JoueHrt, k.1.H., Mypamkun C.B.

(OondxcHocmy, yueHoe 3eanue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenensb, @amunus 1.0.)

PaGouas mporpamma aucuuIminHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
03.06.01 ®duszKka U aCTPOHOMHUS

Cpoxk aeiicTBusi padoueii nporpaMmmsl JucuumMebl 10 «01» 10 2025r.

YTBEPXIEHO

Ha 3aceganun Ka(be,[[p]’:»l «HaHOTeXHOJ'IOFI/II/I, MaTCpUAIIOBCACHUC U MCXaHUKaA»

(mpotokon 3acenanust Ne 1 ot «31» aBrycra 2020r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOCHMS NUCHMIUIMHBI — HAYYUTh ACTIMPAHTOB MCIOJIb30BATh COBPEMEHHBIE METO/IbI
(U3UYECKOTO MCCIIEIOBAHUSI CTPYKTYPbl M CBOMCTB MaTEpPHAJIOB, BBINNOJIHATH UX KOHTPOIb H
JIMarHOCTHUKY, TPAMOTHO TPAKTOBATh PE3YJbTAThI UCCIICIOBAHUM.

3amaun:

1. ®opmupoBaHWEe Yy aCHUPaHTOB TMOHATHH O HA3HAYCHHH, OOJIACTH MPUMEHEHHUS,
OTPAaHWYEHUSAX M TEPCIIEKTHBAX OCHOBHBIX METOJOB MCCIICIOBAHUS W KOHTPOJIA MAaTepUajoB U
N30SI,

2. OcBoeHne acnupaHTaMH OCHOBHBIX METOJHMK KOHTPOJISI M1 HOPMATHBHBIX JTIOKYMEHTOB,
pErIaMeHTUPYIOUTUX 3TY ACSITEIbHOCTD;

3. TlonyueHue HaBBIKOB pabOThl Ha HAYYHO-HCCIEIOBATEIBCKOM OOOPYIOBAaHUM U C
npubopaMy  HEPa3pyMIAIOMIETO  KOHTPOJSA, JOKYMEHTAILHOTO  O(OpMIICHUS  PE3yJIbTaTOB
HCCJICIOBAHMS ¥ KOHTPOJIS.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TNPaKTUKHU, HAa OCBOEHUM KOTOpPBHIX OasupyeTcs AaHHas JUCLUIUIMHA!
«CHUCTEMHBIN MIOJXO0 B JUCCEPTALMOHHOM MCCIIEN0BaHUNY; «MeToaMKa IOCTaHOBKYU U ITPOBEACHUS
JKCIIEpUMEHTa; «DU3nKa KOHACHCUPOBAHHOTO COCTOSTHUS.

JIMCUMTUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE TAHHON TUCIMILIMHBI HEOOXOAMMO Kak
IIPEIUIECTBYIOLIEE: HAayYHBIE HCCIECJOBAHMS; MOArOTOBKA M CJada IOCYyJapCTBEHHOI'O 3K3aMEHa;

BBITTOJIHCHHUE JUCCCPTAUOHHOI'O UCCIICAOBAHMA.

3. Ilinanupyembie pe3yJibTaThbl 00y4eHUs

(Ko ¥ HAMMEHOBAHUE)

(Ko ¥ HAMMEHOBAHUE)

dDopmupyeMbie U Nuaukaropsl
KOHTPOJIMpYeMbIe AOCTHIKEHUSA IlnannpyemMsble pe3ybTaThbl
KOMITeTEHIIUH KOMITeTEeH U o0y4eHus

(OIIK-1) - crmocobHOCTh
CaMOCTOSITEITLHO
OCYIIECTBISTh HAYYHO-
HCCIIEIOBATEIBCKYIO
ACATCIIBHOCTD B
COOTBETCTBYIOILIEH
npo¢ecCuOHAITBHON
obmactu ¢
HCIIOJIb30BaHUEM
COBPEMEHHBIX METOIOB
HUCCIICO0OBAHUA N

3HATh: COBPEMEHHBIE METOABI U
nH(}OPMALIMOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTHH,
IIPUMEHSEMBIE IIPU UCCIIEA0BAaHNN
CTPYKTYPBI U CBOWCTB
NEPCIEKTUBHBIX MATEPHAIIOB

YMeTb: OCyIIecTBIATh COOp AaHHBIX,
M3y4aTh, aHAIU3UPOBATH U 0000111aTh
HAy4YHO-TEXHHUYECKYIO0 HH(OPMAIIHIO

10 TEMATHUKE UCCIIETOBAHHS

B.]'Ia)IeTBZ HaBbIKaMM SKCILTyaTalluu

BCIICCTB, UBMCHCHHUEC UX

MH(POPMAIMOHHO-

KOMMYHHKAIHOHHBIX COBPEMEHHOT'0 000PYI0BAHUS U
TEXHOJIOTHi npuoopos

(IIK-2) - ymeHue 3HaTh: KIaCCU(PHUKAIMIO METOJ0B
SKCIICPUMCHTAIbHO HCCIICAOBAHUA U KOHTPOJIA
YCTaHaBJIMBAaTh COCTOSTHUS - MaTepUuajioB;

KOH/ICHCHPOBAHHBIX MTOHSATUHHBIA U TEPMUHOJIOTUYECKHUN

arrapar B oOmactu METOJ0B




dopmupyeMbie U
KOHTPOJINpYyeMble
KOMIETeHIHH
(K01 1 HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIN i
(Ko 1 HAUMEHOBAHME)

I[lnannpyemble pe3ybTaThl
o0y4eHust

(hU3UYECKUX CBOICTB B
pe3yabTaTe pa3IMUHbIX
BHEIIHUX BO3IEHCTBUN

UCCJIEJIOBAHMS U KOHTPOJIS
MaTepUajoB

YMeTh: BEIOMpaTh U3 Yucia
CYHICCTBYIOIUX MCTOAOB KOMILJICKC
uCHbITaHU Hanboee
paLMOHAIBHBIN

BJ'Ia,Z[CTB: HaBbIKaMU IIPOBEACHUA
KOHTPOJIA U AUAaTrHOCTUKU
MaTcpualioB

(TTK-4) - crtoco6HOCTH
pa3pabaThiBaTh
AKCIIEPUMECHTAIILHBIC
METO/JIbI U3yUYECHUS
(U3HYECKUX CBOWCTB
MaTepUajoB U CO3JaHHE
(U3HYECKUX OCHOB
MPOMBIIIICHHOM
TEXHOJIOTUH TTOTYICHHS
MaTepUasoB ¢
oTpeieTICHHBIMU
CBOMCTBaMHU

3HATh: BO3MOXXHOCTH B OrpaHU4YCHUA
OCHOBHBIX MCTOA0OB UCCICAOBAaHUA,
KOHTPOJIA U JUArHOCTUKU
MaTCpruajIoB

YMmeTh: pa3pabaTbiBaTh
TEXHOJIOTMYECKUE KapThl KOHTPOJIS U
WCIIBITAHUI MaTepUaIoB

Bnanets: HaBIKaMu
CaMOCTOATCIIbHOI'O UCITIOJIb30BaHHUA
TCXHUYCCKUX CPCIACTB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLEI0
N KOHTPOJIA
Monyab Bun HaumenoBanue TeM 3aHATHIA HNHTepakTHB, p
. N Cemectp| O0beMm, 4.| banasl (HauMeHOBaHMe
(paznen) y4eOHoii padoThI (yueoHoOii padoThI) q,
OI[€HOYHOT0
cpeacrsa)
1.0630pHAas HeKuusa o METOAAM 4 2 - -
Jlekmusi-6ecena ¢ p
HCCIICI0BAHMS, KOHTPOJIS U
HCITOJIb30BAHUEM IMPE3CHTAIINN
1. Meronsl u JUArHOCTHUKH MAaTCpHUaAJIOB
pruOOpbI 1.1 Mertoas! onTuyeckoit 4 - - Jokunaz mo
(bu3HIECKOTO MHUKPOCKOITHH BBLIOpAHHOW TeMe
HCCIIENOBAHUS 1.2 PeHTreHOBCKHE METOIbI 4 - - Hoxnan no
CTPYKTYPHI H WCCJICIOBAHUS BBEIOpaHHOW TEMe
CBOJCTB 1.3 DnexTpoHHO- 4 2 - - Ortuer; /lokman mo
[IpakTueckoe 3aHsATHE B o
MEPCIICKTHBHBIX MHUKPOCKOITMYECKUE METOIBI BLIOpaHHOU TEMe
dbopMe cemMHrHapa-IUCKYCCUU
MaTepuajoB WCCIICTOBAHMUSI
1.4 30HI0BBIE METOIBI 4 - - Jloxmaz mo
WCCJICIOBAHUS BLIOpaHHOU TeMe
2. Metoasl Jlexumsi-Oecena ¢ 2.1 KadecTBO mpoyKIuu u 4 2 - - JHoxknan mo
KOHTPOJIS U MCIOJIb30BaHUEM MPE3CHTALUN  |METOJIbI KOHTPOJIS BEIOpaHHOU TEME
TMarHOCTUKH 2.2 MCTOI[I)I KOHTPOJIA 4 - - ILOKHa)I 110
CTPYKTYpHI 1 MEXaHUYECKUX CBOWCTB BLIOpaHHOU TeMe
CBOICTB MaTepuajioB
[IEPCIIEKTUBHBIX T1a6 2.3 Metoapl KOHTPOJIA 4 2 - - JIOKJ'Ia)I 1o
MaTepHaoB abOpAaTOpHOC 3aHATHE (bU3HYECKUX XapaKTEPUCTHK BLIOpaHHOU TeMe
4 100 - -
CamocrosiTenpHas padbora
108 -

Hroro:

108




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

[lpy mOAroTOBKE K 3aHATUSM, TEKyLIIEMY KOHTPOJIIO M IPOMEXKYTOYHOH aTTECTAIllNH
CTYAEHTBI MOTYT BOCIOJIB30BATHCS AIEKTPOHHON OnbimmoTekoit BY3a, momyunts qoctymn K yaeOHO-
METOJIUYECKMM MaTepHuaiaM Kak OuOmmorexkn BY3a, Tak M MHBIX 3JEKTPOHHBIX OMOIMOTEYHBIX
cucreM. [Ipu HE0OXOAUMOCTH CTYJEHTHI MOTYT B3STh JTUTEpPATypy Ha Kadeape i Ha aDOHEeMeHTe
BY30BCKOI OMOJIMOTEKH B IEYaTHOM BHJIE, & TAK)KE BOCIIOJIB30BAThCS YUTATBHBIMU 3aJIaMU.

6. MeToguyeckue ykazaHusi 110 OCBOCHHMIO U CHMILIMHBI

Hcnonb3yercst TEXHOJIOTUS TPAIULIMOHHOIO 00y4eHUsI- OpraHu3anus yueOHOro npouecca B
By3€, OCHOBaHHAs Ha JICKI[HOHHO-TIPAKTUYECKOI popMax oOyueHwUs.

JluaKTHUecKue eJMHULBL, IPeayCMOTPEHHbIE paboueill MporpaMMoi Ha CaMOCTOSATENIBHYIO
popabOTKy, JOJDKHBI OBITh M3Y4EHBI CTYJEHTaAMH B XOJE CAaMOCTOATEIbHOW paboThl. B xone
CaMOCTOSITENIbHOW pabOThl KaXIblii CTYJIEHT 00sf3aH NMPOYUTATh OCHOBHYIO M II0 BO3MOKHOCTH
JIOTIOJTHUTEIIBHYIO JINTEPATYPY 10 U3y4aeMOil TeMe, TONOJHUTh KOHCIEKTHI JIEKIIUI HEJTO0CTAIOIIUM
MaTepHajoM, BBIMMCKAMU M3 PEKOMEHJI0BAaHHBIX IEpBOMCTOYHUKOB. KoHCnekTHpoBaHue Hauboee
CIIOXKHBIE JJI TOHHMMAaHUS TEMbl HEOOXOJUMO COYeTaTb C IOJYyYEHUEM INHCbMEHHBIX, a IpU
BO3MOYKHOCTH, U OYHBIX YCTHBIX KOHCYJIbTAIUI Mpero aBaTeis.

7. OneHo4YHbIe CpeacTBa
7.1. IlacopT OLIEHOYHBIX CPEACTB

CeMecTn/KVDe Konx konTposupyemoi HaumeHoBanme
P/KYp KOMIIETEHIMH (MM ee YACTH) OLICHOYHOI'0 CPEeCTBA
Temarnueckuil foknazg
4 OIlK-1, IIK-2, TIK-4 o
’ ’ OTuer 1o npaxkTHUecKoi pabore
Temarnueckuil foknazg
4 OIlK-1, IIK-2, TIK-4 o
’ ’ OTuer 1o npakTHYecKoi pabore

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUalibl, H606X0}IHMbIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. IIpuMepHbIe TeMbI IOKJIAT0B
(naumenosanue oyeHouHo20 cpeocmsa)

1. Hcropus pa3BuTHs onTHUecKod Mukpockonuu. IIpobGonmoaroroBka s ONTHYECKOH
MHUKPOCKOIIHH.

2. Ou3u4ecKrue OCHOBBI ONTHYECKON MHUKPOCKOMHUHU. YCTPOWCTBO ONTHYECKOTO MHUKPOCKOIA:

OCHOBHBI€ y3JIbl, X Ha3HAYEHUE U PA3HOBUIHOCTH, IPUHIAIIHAIIBHAS CXEMA.

OnTuyeckasi MUKPOCKOIHS HA TIPOCBET M Ha OTpaxkeHue. Metasorpadusi.

4. Metoabl ONTUYECKON MHKPOCKONUU: MCCIEA0BAHUE B CBETJIOM UM TEMHOM I10JI€, METO/IUKa
KOCOT'0 OCBEIICHHUS.

5. Meronpl onTUYECKO MHUKPOCKOINHHU: MHUKPOCKONHS B pexume ocBeuleHus PelinGepra, B
pexxume ocseneHust Kemiepa, B pexxume ocerienust Xopdmana.

6. MeTompl  ONTHYECKOW  MHKPOCKONMHW:  Jla3epHas  KOH(OKaJIbHA  MHUKPOCKOIIHS
UHTEphEpOMETpHUs, TOTIPU3AUOHHAST MUKPOCKOIIHSL.

7. Ckanupyromass  OmMKHENONbHAasE ~— oNTHYecKas  Mukpockomusa.  dmyopecueHTHas
MUKPOCKOIIHS.

8. HuzkoBombTHast dJEKTPOHHAS MHUKPOCKONHWS: MPHHIUI JCHCTBHSI H OCOOCHHOCTH
OCYIIIECTBIIEHUS.

w



10.

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

DNEKTPOHHAs MUKPOCKOIIUS BBICOKOT'O U CBEPXBBICOKOTO Pa3pELICHHUS.

Mexanusm (opmMupoBaHus M300paKEHUST W BHUJIbI KOHTpPAcTa B PacTPOBOW 3JIEKTPOHHOM
MUKPOCKOIIHH.

[TpoGonoaroroBka A NPOCBEYUBAIOLIECH U PACTPOBON HJIEKTPOHHON MUKPOCKOIIUH.
B3aumoneiictBue M3Ay4eHMs] C  BELIECTBOM. THUIBl CUTHAJIOB, PErHCTPUPYEMBIX
3IIEKTPOHHBIMA MUKPOCKOIIAMHU.

Mexanusm (GOpMHpPOBAaHUS HM300paKEHUST M BHIBl KOHTpAacTa B IPOCBEYMBAIOLICH
3JIEKTPOHHON MUKPOCKOIIUU.

Hcnonb3oBanue CHOKYCHPOBAHHBIX JJIEKTPOHHBIX M HOHHBIX IIYYKOB JJIsl aHaIM3a M
MOJU(pUKALMY MaTepHaIoB. DJIEKTPOHHAS M HOHHAs JIUTOrpadus.

ONEeKTPOHHO-30HI0BbIE MHUKpPOAHAIN3aTOpbl. buonoruueckasl 3J1eKTPOHHAsT MHUKPOCKOIIHS.
Kpunomuxpockonus.

Amnmnapatypa st C3M (30Hb1, CKaHEpBI, CUCTEMA YIPABJICHNUs, CUCTeMa 00paTHOM CBsI3H, UX
YCTPOWCTBO W IPUHITUTI ACHCTBUS)

N3meputenbubie MeTonuku C3M.

B3aumoneiictBue MexIay 30HAOM M 00pa3loM (OpPUEHTALMOHHOE B3aMMOJEHCTBHE,
MHAYKIIMOHHOE B3aUMO/IEHCTBUE, TUCIIEPCUOHHOE B3aUMOIeHCTBUE, BaH-/1ep-BaaibcOBCKOE
HOPUTSDKEHUE 30HAa K o0pasiy). Cuiibl B3aMMOAEHCTBUS 30HAAa U oOpasua (KanuwuisipHble
CHUJIBI, MEXKMOJIEKYJISIpHbIE cuiibl Ban-nep-Baanbca, aqre3suoHHbIe CUIbI)

Hcnonb3oBanue MetonoB C3M B ncclie/JOBaHUU [TOBEPXHOCTHU TBEPAOIO Tenla (TyHHENbHas
CHEKTPOCKONUS JUIsl OINpeAeNieHUs] IapaMeTpoB IPOBOAMMOCTH CTPYKTYp, H3Y4YECHHE
HaHOPAa3MEPHBIX CTPYKTYpP Ha MOBEPXHOCTH TPEXMEPHBIX MaKpOOOBEKTOB, NPUMEHEHHE
ACM pnns u3MepeHus Tuma npoBoauMocTty, npumenenne CEM 11s pacueTa KOHLEHTpaLuu
JIEKTPUUECKU aKTUBHBIX IpUMeceit)

Meroasl UCClEeI0BaHUs MOBEPXHOCTH MaTepuayioB. MoHHBIM MukpoaHanu3. ABTOMOHHAsS
MUKpockonusa. MoOHHO-HEUTpanu3alOHHas CIIEKTPOCKOIIHS.

MeTtonbl UCClIEIOBaHUS TOBEPXHOCTH MaTepuanoB. Orke-3JeKTpOHHas CHEKTPOCKOIUS.
Judpakius MeJIeHHBIX 31eKTpOHOB. [loneBast 371eKTpOHHAs MUKPOCKOIIHUS.

MeTtonbl UCCAEAOBAaHUS TMOBEPXHOCTH MaTepualoB. SnepHbli ramma-pe3oHaHc. Macc-
CIEKTPOCKOMUS BTOPUYHBIX HOHOB.

PeHTreHo-CcTpyKTypHBIH aHaIU3 U €ro MIPUMEHEHHE I aHAIM3a CTPYKTYPhl METAJIJIOB
PentreHodayopeclieHTHBIN 3JIeMEHTHBIN aHaIN3 KaK MHCTPYMEHT KOHTPOJIS U AMArHOCTHKH
PentrenodmyopeciieHTHas CIEKTPOCKOIHS

PentreHoBckas u ramma-aeeKTOCKOIHS

MeTto1 MaJIOYTJIOBOTO paccessiHusl PEHTT€HOBCKUX JTydei

PeHTreHo-crnekTpaabHbIi aHAJIN3 U €r0 IPUMEHEHUE

[TpMEHUMOCTh Pa3IMYHBIX PEHTTEHOBCKUX METOAOB MCCIEA0BaHUS JUIsl AMATHOCTUKHU U
KOHTPOJISI KOHKPETHBIX MaTepHaioB (METaJJIOB, CIJIABOB, AUJIEKTPUKOB, IIOJIMMEPOB, I'eliei,
HAaHOOOBEKTOB, OMOOOBHEKTOB)

AKYCTHYECKHE METO/IbI KOHTPOJIS

BuxpeTtokoBble METO/1bI KOHTPOJIS

Kanusisipapie MeTO1bl KOHTPOJIS

MarauTtHble METO/IbI KOHTPOJIS

OnTnyeckre METo1bl KOHTPOJIS

PanuanionHbie METOIbI KOHTPOJIS

PannoBoaHOBBIE METOABI KOHTPOJIS

TenioBbIe METOJIbI KOHTPOJIS

MeTto1bl TeUeHCKaHUs

DNeKTpUYECKUe METOIbl KOHTPOJIS

BubparimonHbie MeTO1bI KOHTPOJIS

Jlnarnoctrka 00bEKTOB MaTMHOCTPOEHUS

KauecTBo MpoayKIIMK U METOIbI KOHTPOJIS


http://xrayinstruments.ru/xray-fluorescence-analysis.html

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
O0beM AokIaaa TOJKEH ObITh pacCUMTaH Ha MIPOU3HECEHUE JOKIaaa B TeueHue 7 -10 MunyT
(3-5 MaIIMHOMKMCHBIX JIUCTA TEKCTA C TOKJIAZOM).
B noxsnane 10mKHbI OBITh OTPaXKEHBI CIEAYIONINE MOMEHTHI:
1. Hcropus nosiBieHUs TaHHOTO MeToa (METOAMKH);
2. dusuyeckre OCHOBHI MeTO/a (METOUKH);
3. IlpubGop, peanmusyromuii OaHHBIA MeTOoA (METOAWKY), M OCOOCHHOCTH €ro
KOHCTPYKIIUY;
4. TpeboBanus Kk 00pasiam, HCTIOIb3YEMbIM B JAaHHOM METOIe (METOIHUKE);
5. Ilpumepsl ocyliecTBIECHUS JAHHOTO METO/1a (METOAUKH);
6. BosmoxxHOoCTH MeTo/ma (METOAMKH).
[lpu moaroTroBke HEOOXOAMMO COCTaBUTh HE TOJNBKO TEKCT JOKIANA, HO W HEOOXOIUMBIHA
WITFOCTPATUBHBIN MaTeprall, COIPOBOXKIAFOIIN JTOKIa ] (OCHOBHBIE T€3UCHI, (POPMYJIBI, CXEMBI, YEPTEKH,
TaOJMIIBL, TPAUKK U TarpaMmel, (hotorpaduu U T.I1.) B BUIE Ipe3eHTaImK B popmare PowerPoint.

Kputepun onenkmn:

- «OTJIMYHO» - MOJTOTOBJICHA MPE3EHTALUs U CHENAaHO YCTHOE COOOIIEHHue, Iie
PACKpBITHI UCTOPHS MOSIBIECHUS U (PU3NYECKUE OCHOBBI METOJIMKH; IPUOOP, PeaTM3yIOLINi JaHHYIO
METOAMKY, U OCOOCHHOCTH €ro KOHCTPYKIMM; TpeOOBaHUS K 00pa3liaM, MCIOJIb3yEMbIM B JaHHOU
METOJIMKE; IPUMEPBI OCYILLIECTBICHUS JaHHOW METOUKH; BOZMOKHOCTH METOAUKHU.

- «XOpOULIO» - IMOJArOTOBJIEHA NPE3EHTAlMs U CHENaHO YCTHOE COOOIIeHHe, Iie
PacKpbIThl TpeOOBaHUs K 00pa3liaM, MCIOJb3YEMBIM B JIaHHOM MeToAMKe; Ipubop, peanu3yroImui
JAHHYIO METOJIUKY, U OCOOCHHOCTH €r0 KOHCTPYKLIMH; BO3MOKHOCTH METOJIUKH.

- «yZIOBJIETBOPUTEILHO) - IIOATOTOBJIEHA MPE3EHTALIUS U CIETAHO YCTHOE COOOIIECHNE,
I'Jie IOKa3aHbl PUOOP, peaTu3yOLUNi JaHHYI0 METOIUKY, U OCOOCHHOCTH €r0 KOHCTPYKIHH.

- «HEYJIOBIETBOPUTEIIBHO» - HE IMOArOTOBJIEHA MPE3EHTALUs U HE CIEJIaHO YCTHOE
cooOuieHne mubo caeTaHHOe COOOIIEHNE He PaCKPhIBAET U OJIOBUHBI TPEOOBAHUM, IPEIbABISIEMBIX
K KPUTEPUIO «OTITUYHOY.

7.2.2. KoMIJIEKT 0TYeTOB N0 NPAKTHYECKUM padoTam

IIpakTyeckas padora Ne 1 «IIpocBeunBaromas 3JIeKTPOHHASI MUKPOCKOIIHS»
1. HasBanue paGoThbl

2. llenpb paboTsl, 33124 pabOTHI

3. ObopynoBaHue U MaTepUAIIbI

4. KOHCHEKT TeOpeTUYECKHX CBEJICHUM (M3JI0KUTh MPUHIMUITHAIBHYIO CXEMY JIEKTPOHHOTO
MHUKPOCKOIIA C MOSICHEHUSIMU Ha3HAYeHUH U TapaMeTpOB OCHOBHBIX Y3JI0B; IPUMEHEHHE
METO/1a DIIEKTPOHHON MUKPOCKOITMU B MAaTEPUATIOBEICHUH )

5. OmnucaHue BBITIOJIHEHHBIX padoT.

IIpakTuyeckas padora Ne 2 «i3mepeHue pesibea M ynpyrux cBoiicTB NOBEPXHOCTH MeTOAAMH
aTOMHO-CHJIOBOl MUKPOCKOIIM I
1. HasBanue paGoThbI

2. llens paboThl, 32124 paOOTHI

3. OOopymnoBaHHe U MaTepUAITBI

4. KOHCIEKT TeOPETUYCCKUX CBEJCHUH (M3JI0KUTh PUHIUITHATBHYIO CXEeMY CKaHHUPYIOIIETO
30HI0BOT'O MUKPOCKOIIA C IMOSICHEHUSIMU Ha3HAYCHU U TTapaMETPOB OCHOBHBIX y3JIOB;
OCHOBHBIE METOJIMKH aTOMHO-CHUJIOBOM MHKPOCKOITHH; OITMCAaHUE B3aUMOJICHCTBUS 30H/1a C
MOBEPXHOCTHIO; (PAKTOPHI, BIUSIONINE HA N300pakeHHe)



5. OmnucaHue BBITIOJIHEHHBIX pa0oT.

Llenv pabomwi, 3a0auu pabomol, onucamue MemoOUKU pacuemos, UCHOAb3YeMo20 000PYO0BaAHUs
JOJKHBI OTpaXkaTh TEMY IPAKTHUECKOH paboThl, a TakkKe KOHKPETHBIE 3aJauM, MOCTaBJICHHBIC
aCIHUPaHTy Ha MEepHUO]l BRINOIHEHUs padoThl. [Io 00beMy UX onmucaHHe COCTABISET OT HECKOJIbKUX
cTpok 110 0,5 cTpaHuUIIbI.

Koncnexm meopemuueckux ceedenuti. B 3TOM paznene wu3naraeTcs TEOPETUYECKOE OIHMCAHUE
U3y4aeMoro B paboTe SIBICHHUS WM MPOIecca, MPHUBOIATCS TAaKKE HEOOXOTUMBIC DPACUCTHBIC
dbopmyisl. [IpuBoauTCS CXeMa SKCIIEPUMEHTAILHOW YCTAHOBKH C OMTUCAHUEM €€ pabOThI v TOPOOHO
U3JIaraeTcss METOJMKA TPOBEACHHS JKCIEPUMEHTa, MPOIECC MOMYYCHHs] AAHHBIX H CIIOCO0 HX
00paboTKH.

OKxcnepumenmanvHvle pe3yibmamyl. B 3TOM pazjiene NpUBOASTCS HENOCPEACTBEHHO PE3YJbTaThl,
MOJIyUYEHHBIE B X0O/I€ MPOBEACHHUS paboT.

Kpurepum ouenku:

- OLICHKA «3a4YTCHO» BBICTABJIACTCA, CCJIN ITPAKTUYCCKAA pa60Ta BBIIIOJIHEHA, OTYECT 0(1)OpMJIeH, JaHbl
OTBETHI HA KOHTPOJIbHBIE BOIPOCHL;

- OIICHKA «HE 3a4TEHO» BBICTABIISICTCS, €CIIH ITPAKTUYECKasi paboTa He BHIMOJTHCHA WK HE 0(hopMIIeH
OTYET WM HE JIaHbI OTBETHl HA KOHTPOJIBHBIE BOIPOCHI.

TpeodoBanusi K 0(popMIIEHUIO
Tumynvhwiti iucm oHOpPMITIETCS CIISAYIOINUM 00pa3oMm:
1. B BepxHeM 1oJie JUCTa YKa3bIBAIOT MOJTHOC HANMEHOBAHKME yu4eOHOTO 3aBEICHHS U

kadeapel, Ha KOTOPOU BBITIOJIHSIIACH TaHHAS padoTa.

2. B cpennem mnone yka3biBaeTcsi BUJ paOOTHI, B IAaHHOM ciiydae JlabopaTopHas padoTa, u
HUKe ee Ha3BaHue. Ha3zBaHue mpakThuueckoil paboThl MPUBOAUTCS O€3 clioBa mema U B
KaBBIUKH HE 3aKJIFOYACTCS.

3. anee Ommke K MpaBoMy Kparo THTYJIBHOTO JIUCTA YKA3bIBAIOT (DaMUIINIO, MHUIIAAIIBI,
BBITIOJIHUBIIIETO paloTy.

4. B "mxHEM 10 IUCTa YKa3bIBA€TCA MECTO BBIITIOJITHCHUSA pa6OTI>I U roa €€ HalltuCaHus
(6e3 cioBa 200).



OO6pa3en HanMcaHUsS TUTYJIBHOTO JINCTA TPAKTUYECKON paboOThI:

(enepapHOE roCyJapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUMI TOCYIapCTBEHHBIN YHUBEPCUTET»

Ka(bez[pa ((HaHOTeXHOJ'IOFI/II/I, MaTCpHAIOBCACHUC N MEXaHHUKa»

[IpaxTnueckast padora Ne 1
IIpocBeunBaomas 31eKTPOHHASI MUKPOCKOMHUS

BoimoJinur:
Acnupanm

QHO

Tonestrru 2020




7.3. OueHo4YHbIe cpeICcTBAa [Jisl NMPOMEKYTOYHONH aTTeCTAMM MO HTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Borpochbl K IPOMeKYTOYHOH aTTeCTANNH

Kypc 4

Ne .

/i Bomnpocskl Kk 3k3aMeHy (3a4eTy, 3a4eTy € OLeHKOI)

1 Hctopust pazButus ontudyeckoid Mukpockonuu. [IpobomnoaroroBka A ONTUYECKON
MUKPOCKOIIHH.
Ou3nyeckue OCHOBBI ONTHYECKONH MHKPOCKOMHH. YCTPOMCTBO ONTHYECKOIO

2 MHUKPOCKOIIa: OCHOBHBIE Y3JIbl, UX HAa3HAYEHUE U PA3HOBHUIHOCTH, MPUHIUIHAIbHASL
cxema.

3 OnTrdeckass MUKPOCKOTIHSI Ha TIPOCBET M Ha oTpaxeHue. Metamorpadus.

4 MeToapl ONTUYECKOW MHKPOCKOIIMU: HCCIIEOBAaHUE B CBETIOM M TEMHOM IIOJE,
METOJIMKA KOCOTO OCBELICHHUSI.

5 MeTo1p1 ONITUYECKO MUKPOCKOTIHH: MUKPOCKOIIHSA B pexXuMe ocBelienus PeiinGepra,
B pexkuMe ocBeteHust Kemiepa, B pexxuMe ocenieHus Xodhhmana.

6 MeToabl ONTHYECKOW MHUKPOCKONHH: Jla3epHass KOH(OKaIbHAs MHUKPOCKOIIHS;
uHTEpPepoMeTpusi, MOIAPU3ALMOHHAST MUKPOCKOITHSI.

7 Ckanupymomas ONMKHENONbHAsT ONTUYecKass Mukpockonus. @OmyopeciieHTHas
MUKPOCKOTIIHSL.

5 Metoabl 1 TpUOOPHI TS PETUCTPALIUHN PEHTTEHOTpaMM: (POTOMETO/I M PEHTTEHOBCKAsS
T paKTOMETpHS.

9 Knaccugukaius MeTos0B peHTT€HOCTPYKTYPHOIO aHaiau3a. MeToJbl Hcciael0BaHus
MOHOKPHCTAJIJIOB.

10 Meton nonukpucramia. [IpuHIMNBL onpeneneHuss KpUCTaNINYeCKOW CTPYKTYpBI MO
pEHTreHorpamMmme NnoJMKpucramia. [Ipenu3nonHoe onpeaeneHue nepruoioB peUIeTKH.

11 @Da30BbIll KAUECTBEHHBIM U KOJIMYECTBEHHBIM aHanu3. OnpezneneHue Tuna TBEPIOTO
pactBopa.

12 OneHka COBEpPIIECHCTBA CTPYKTYpPBHl 3€pPEH B IMOJUKPUCTAUIAX IO YIIMPEHUIO
TUQGPAKIUOHHBIX MaKCUMyMOB. O1ieHKa pa3MepoB YacTUIl B HAHOMaTepHuasax.

13 OcHoBuble unen bepra, nexamue B ocHOBe Mu(pakiMOHHON Tomorpapuu. Meron

bepra-bapperra. Metox Llyneua, Jlam6o, I'nuse-TenHeBuna, Mmeton OymaxuBapo.
PentreHoBckass Tomorpadus Bblcokoro paspeuieHus. Meron Jlanra u  ero
14 | BO3BMOXHOCTH. MeTOJpl aHOMAJBHOTO MPOXOXKIIECHUS, OCHOBaHHbIE Ha 3(]dekTte
bopmana. CekunonHas Tonorpadusi.

JIByxKpuCTallbHasi peHTIe€HOBCKasi Tonorpadus U cnekTpockonus. TpexkpucraabHas
Tororpadus.

15

PentreHoBckas Tomorpadus B CHUHXPOTPOHHOM U3dydyeHuu. Tomorpadus B
HEMpPEepPHIBHOM CIIEKTpE.

16

17 | AHanu3 TeKCTyp: MOCTPOEHUE U aHAJIN3 IPSIMbBIX U OOPAaTHBIX MOJIIOCHBIX (UTYP.

HuzkoBonbTHas AEKTpOHHAsT MUKPOCKOINHUSA: MPUHLHUI JEHCTBUS U OCOOEHHOCTH
OCYILIECTBIICHHUS.

18

19 | 3epkanbHas 37€KTPOHHAS MUKPOCKOITHSI.

[Tonyyenue n 06paboTka M300pakeHnit HAaHOOOBEKTOB. PaspernieHre u KpUTepun ero
OLICHKHU.

20




Hcnonb3oBanue CPOKYCHPOBAHHBIX AJIEKTPOHHBIX W MOHHBIX IMYYKOB JUIS aHAIHU3a

21
MaTEpHAJIOB.

22 | DneKkTpoHHAs ¥ HOHHAS JTUTOrpadus.

23 | DAeKTpOHHAs MHUKPOCKOIHUS BBICOKOTO M CBEPXBBICOKOTO Pa3pelIeHusl.

24 Mexanuzm u(l)OpMPIpOBaHI/ISI M300paXeHUsT W BHJBI KOHTpacTa B pacTpoBOM
JIEKTPOHHON MUKPOCKOIIHH.

25 | DAIEKTPOHHO-30HA0BBIE MUKPOAHAIN3ATOPHI.

26 WuTepnperanyst ~ TpeXMEpPHOU CTPYKTYPBI HaHOOOBEKTOB. TpexmepHas
PEKOHCTPYKIUS: OCHOBHBIE TPUHIIMIIBI.

27 | IIpoGonoaroToBka Ajsi MPOCBEYUBAIOLICH U PACTPOBON 3JIEKTPOHHON MUKPOCKOIIMH.

28 | buomorndeckas >1eKTpOHHAS MUKpOocKonus. KprnomMukpockomnusi.

29 B3aumopneiicTBue M3aydeHHs] C BEIIECTBOM. THIIBI CHUTHAJIOB, PETHCTPUPYEMBIX
NEKTPOHHBIMU MUKPOCKOIIAMHU.

30 Anmnaparypa s C3M (30H[1bl, CKaHEpbl, CUCTEMa YIpPABJIECHUs, cCUcTeMa 00paTHOU
CBSI3H).

31 Wzmepurensupie Meronukn CTM (Tomorpaduyeckwii peXuM, TOKOBBIH PEXHUM,
CIIEKTPOCKOIHS).

32 | Tumsl cunoBbix B3aumoeiicteuii B ACM. Yrpyrue B3anmonaeicTsus. 3agada [ epua.

33 Cuiibl B3aMMOJEHCTBHS 30HJA U oOpa3na (KanwuIApHbIE CHIIbI, MEKMOJIEKYIISpHbIE
cuibl Ban-nep-Baanbca, aAre3snoHHbIE CUITBI)
B3aumopeiictBue Mex1y 30HAOM U 00pa3loM (OpHEHTALMOHHOE B3aUMOJCICTBHE,

34 | MHAYKIIMOHHOE B3aUMOJEICTBUE, AUCHEPCHOHHOE B3auMmojeiicteue,  Bau-gep-
BaaJIbCOBCKOE MPUTSHKEHUE 30H]1a K 00pasIly)

35 Mertponoruueckoe odecnieuenrne ACM (XpaHeHUe eJMHULIbI JUTMHBL, TUHEHHbIE MEephI
JUIsL aTOMHO-CHJIOBBIX MUKPOCKOIIOB, METO/IMKa MoBepku ACM)
Hcnone3oBanne MetonoB C3M B HccinenoBaHUM HAaHOCTPYKTYP M IOBEPXHOCTH
TBEPAOrOo Teja (TyHHEIbHAs CIEKTPOCKONHUS JJisi OIpeleieHHs] MapaMeTpoB

36 | POBOMMOCTH CTPYKTYP, M3ydeHHE HAHOPA3MEPHBIX CTPYKTYP HA MOBEPXHOCTH
TPEXMEPHBIX  MakpooObekToB, npumeHenne ACM I u3MepeHus THMa
npoBoauMocTy, npumeHenne CEM st pacyeta KOHLEHTpAUMM 3JIEKTPUYECKH
aKTHBHBIX [TpUMeceii)

37 | C3M nurorpadus. Dnexkrpoxumudeckas C3M moauduKamms MoBEpXHOCTH

38 [Inenxu Jlenrmiopa-bromxerr u C3M. Usmepenne JIb-nneHok B pexumax CTM u
MTOJIYKOHTAKTHBIX MO/

39 Metoapl  McciaenoBaHUS MOBEPXHOCTH  MarepuanoB. VOHHBIM  MHMKpOaHaJIN3.
ABTOHMOHHAas1 MUKPOCKOMHS. IOHHO-HEUTpaIIM3allMOHHAs CIEKTPOCKOIUSI.
Metoael  uccienoBaHUS — MOBEPXHOCTH  MaTEpUasioB. Oxe-31eKTpoHHas

40 | cmektpockomnus. Jludpakuus MenJIeHHbIX OSJeKTpoHOB. IlomeBas »ieKTpoHHAs
MUKPOCKOTIHSL.

a1 MeTtobl UCClIeJOBaHNS TOBEPXHOCTU MaTepHaoB. S iepHblii ramma-pe3oHaHc. Macc-
CHEKTPOCKOMUSI BTOPUYHBIX HOHOB.
Meroasl  mccnenoOBaHMS — IOPUCTOM  CTPYKTYpPhl  HAaHOMAaTepuaiaoB. MeTozsl

4o | Ta30TIPOHUIIAEMOCTH 1 a/IcCOpPOIIMOHHBIE (CTATUYECKHE U JUHAMUYECKHUE) METOIbI JUIS
olnpesieNieHUs] yAENbHOM MOBEpXHOCTH HaHoMaTepuanoB. OObEeMHBIE M MacCOBbBIE
CTaTHUYECKNE METOJIbl ONPEAEIICHNUS YIEIbHON IOBEPXHOCTH.
Metoapl omnpeneneHuss 3JIEMEHTHOIO COCTaBa JUCIHEPCHBIX cpeA. XUMHUYECKHE

43 | METOZBI: TPAaBUMETPUYECKHH (MAacCOBBI) W THUTpPUMETpUYECKHH (0OBEMHBIN)

aHaJIn3EbI.




MGTOI[I:I HCCIICAOBaHUA MCXAHHMYCCKHUX

MmaTtepuanoB. Crarnyeckue

a4 HCTIBITAHUSI MATEPHUAJIOB.

45 Mertonabl HCCIIEIOBAaHUS MEXAHUYECKHMX CBOWCTB MaTepuaioB. [BEpPAOCTb U
MHKPOTBEPIOCTh METAJLJIOB.

46 Meronapl HccienoBaHUA MEXAaHMYECKUX CBOMCTB MaTepuaioB. JMHaMuueckue
HCTIBITAHUSI MATEPHUAJIOB.

47 MeTtoasl HCCIACIOBAHUS MEXaHHUYECKHUX MarepuasioB. Llukimueckue
HCTIBITAHUSI MATEPHUAJIOB.

48 Meroapl uccienoBaHMs — (U3MYECKUX  XapaKTEPUCTUK  MarepuaioB. Mertox
OTMpeJIeICHUS AIEKTPOCONPOTUBIICHUS. CBEPXIIPOBOAUMOCTb.

49 Meroapl uccienoBaHus (PU3MYECKUX XapaKTEPUCTUK MarepuaiaoB. Onruueckue
cBOIcTBa HaHOCHCTeM. KBaHTOBOpasMepHbIl YD (heKT.

50 Meroapl  uccienoBaHMs — (U3MYECKUX  XapaKTEPUCTUK  MarepuaioB. Mertox
BHYTPEHHETO TPEHHMS.

51 Metonpr HSCHGI{OBaHHﬁ (u3MUeCKUX  XapaKTePUCTHK  MaTepuayioB. Meron
AKyCTUYECKON IMUCCHUHU.

52 Metonpr HCCIICTOBaHUS (buzruecKux XapaKTEPUCTUK MaTepUAJIOB.
JuddepennnanbHas ckaHUPYIONIAsk KAJIOPUMETPHSL.

53 MeTtoansl  HCCICIOBaHUS (bl:lmqecxnx XapaKTepPUCTUK MaTrepuayiioB. MeToabl
ONPEICICHUSI MATHUTHBIX CBOMCTB BEIIECTB U HAHOCUCTEM.

54 Metonel  uccienoBaHus  (DU3MYECKHX  XAPAKTEPUCTUK  MaTepUaioB. MeTomsl
HU3MEPEHUS YHTAIBIIUU, TETUIOEMKOCTH U TETUIONPOBOIHOCTH.

55 Metonel  uccienoBaHus  (DU3MYECKHX  XAPAKTEPUCTUK  MaTepHaioB. MeTomsl

HU3MCPCHUA IINIOTHOCTH U TCPMUYCCKOT'O pACIIUPCHUA MAaTCPHUAJIOB.

7.3.2. Kputepuu u HOPpMbI OLEHKH

Cemectp/ MpoBeIeHUsI
Kypc NPOMEKYTOYHOH

dopma

aTreCTalnumn

Kpurtepuu u HOpMbI OLleHKH

3amra

«3a4YTCHO»

mpakTHyeckas paboTa BBITOJHEHA,
oT4eT 1o padore 0hOpMIIEH, JaHbI
OTBCTHI HA KOHTPOJIbHBIC BOITPOCHI

MIPAaKTUYECKOU
paboTsl

«HC 3a4TCHO»

paKTHYecKas paboTta HE
BBITIOJIHEHA WM HE oQopMIeH
OTUET WM HE JaHbl OTBETHl Ha
KOHTPOJIBHBIE BOIIPOCHI

Temarnueckuit
JOKJIaq

«OTIHUYHO»

MOJrOTOBJICHA  NpPE3eHTalusd |
CHIEJIaHO YCTHOE COOOIIeHHE, Tae
PacKpBITBl MCTOPUSl TOSBICHUS WU
(i)H?)H‘-IeCKI/Ie OCHOBBI MCTOJIUKH,
npubop, peanu3yolmil JaHHYIO
METOJIUKY, M OCOOEHHOCTHU €ro

KOHCTPYKIIMH;  TpeOoBaHHA K
o0Opa3uam,  HCIOJIb3yEMbIM B
JAHHOM  MeTOJIuKe;  MPUMEpHI

OCYILIECTBJIEHUS JAHHOW METOJUKH;
BO3MOXKHOCTH METOJIUKH




Cemectp/
Kypc

®opma
NpoBeIeHus!
NMPOMEKYTOYHOM
arTecTaumMu

Kpurepun u HOpMbI OLIEHKHU

«XOpPOoIo»

NOJATrOTOBJICHA  TPE3CHTAlU U
CHIENaHO YCTHOE CooOlIeHue, Tae
pacKphIThl TpeOOBaHUS K 00pa3Iam,
HCIOJIb3YEMBIM B TaHHON
METOJIMKE; TPUOOp, peau3yrOIIni
JAHHYIO METOJIUKY, U OCOOEHHOCTH
€ro KOHCTPYKIIMH; BO3MOKHOCTH
METOJIUKH

«YAOBJICTBOPUTCIIBHO»

IOATOTOBJICHA  NPE3CHTALMUS |
CIIENIaHO YCTHOE COOOIICHHUE, Tae
MOKa3aHbl MPHOOP, PEATU3YIOIIHI
JTAHHYIO METOJUKY, 1 OCOOCHHOCTH
€ro KOHCTPYKLHUH

«HEYHOOBJICTBOPUTCIIBHO»

HE IMOATOTOBJICHA MTPE3CHTAIIVS U HE
CIENaHO yCTHOE cooOIieHue JIudo
CICIaHHOE cooOI1eHne HE
pacKpbIBaeT u [TOJIOBUHBI
TpeOOBaHUH, TPEIBIBISIEMBIX K
KPUTEPUIO KOTIHYHOY




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

KouunyecTBO B
Tun (yueOHuk, yueoHoe

HAY4YHOI
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsaBue (3aroJjioBoK) I'oa m3panua ouodoamoreke /
n/n MeToaHuYecKoe mocooue,
HpaKTHRYM, 1p.) HaumeHoBanue
p YM, 1p 3EC

CoBpeMeHHbIE METO/IbI UCCIICIOBAHUS
1 T.B. I1anoBa BEILIECTBA. DJIEKTPOHHAS U ONTHYECKAs YuebHoe nocodue 2016 OBC «IPRbooks»
MHUKPOCKOIHS [ DNEKTPOHHBIN pecypc]

IO. A. brikoB, Meroas! ucciaen0BaHNus MATEPUATIOB U

C. I. KapnyxuH MOKPBITUH [ DIIEKTPOHHBIN pecypc] MeTozuieckue ykasaHus 2015 9bC «Jlanby»




8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Tun (yueOHuk, yueOHOe

KoaunuyecTBO B

Ne nocooue, yueOHO- HayHron
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus oudaunorexe /
n/n MeTOoHYeCKoe mocodue,
OPAKTHKYM, 1p.) HaumenoBanue
P ’ 9BC
CoBpeMEHHBIE METO/IbI UCCIICIOBAHMIA TaGOPaATODHLL
1 H. H. A6pamos [u ap.] (YHKIIMOHATIBHBIX MaTEpUAJIOB patop 2011 OBbC «Jlanb»
. MPAKTUKYM
[DneKTpOoHHBIH pecypc]
Jlnarsocrrka rmoBpexIeHUM
2 E. B. Ilospkosa, METAJUIMYECKUX MaTEepPHaIoB U Y4eOGHOe mocobue 2014 3BC «IPRbooks»
C. H. I'openos o s
KOHCTPYKIUH [ DIeKTpOoHHBIN pecypc]
O.H. Kambirmsa, DuU3NYECKUE METObI UCCIEA0BAHUS
3 A.I" YerBepukoaa, A s YuebHoe nocobue 2014 3BC «IPRbooks»
. BEIIECTB
B.JI. bepaunckuit
4 K.I1. JIaTeImmenko Meroner ucciienosanuii np gueCCOB 1 JlabopatopHbiii 2013 9BC «IPRbooks»
MaTeprajoB [ DJIEKTPOHHBIN pecypc] MIPAKTHKYM
. ®. Bo3HeceH K, Mertoas! CTPYKTYpPHBIX HCCIEN0BAaHUN

5 @. C. llapudynus, MarepuainoB. MeToasl MUKPOCKOTTHI Y4eOHoe mocobue 2014 3BC «IPRbooks»

N. 1. A6xymmuH.

[DnexTpoHHBIH pecypc]




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX

CHUCTEM

Mertannoo6paboTka [ DIEeKTPOHHBIN pecypc]| : HaydYHO-TIPOU3B. )KYPH. / DIEKTPOH. KypH. —
M3pnatensctBo  «llonmurexnuka», 2001— . — Pexum jgoctyma K KYypH.:
http://www.polytechnics.ru/magazine/met.htmi

WebofScience[DnekTpoHHBI pecype]| : MyIbTHAUCIHUIUIMHApHAs pedepatuBHas Oa3a
nanabix.  — Philadelphia: ClarivateAnalitics, 2016- . - Pexum  jgocryna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrIL

Scopus[DnekTponHbIii pecypc] : pedeparuBnas 6a3za nanubix. — Netherlands: Elsevier, 2004—
. — Pexxum moctymna : scopus.com. — 3ari. ¢ skpana. — 3. pyc., aHIIL

Elibrary[DnexTponnslii pecypc] : HayyHas sneKTpoHHas O6ubimoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.
SpringerLink[DnekTponHblii pecypc] : [6a3a nannbix |. — Switzerland: SpringerNature, 1842—
. — Pexxum nocryma : link.springer.com. — 3aru. ¢ skpaHa. — fI3. aHr.

ScienceDirect[ DnekTpoHHBIH pecypc] : KOJUTCKITHS AIEKTPOHHBIX KHHT
usnarenscrBa Elsevier.  — Netherlands: Elsevier, 2018- . — Pexum jgocryma
sciencedirect.com. — 3aru. ¢ skpana. — SI3. aHri.

Cambridgeuniversitypress[ D1eKTpOHHBII pecypc] : KYpHAIIBI M3/1aTeNIbCTRA.

— Cambridge: Cambridgeuniversitypress, 2018— . — Pesxum moctyma : cambridge.org. — 3ari.
C 3KpaHa. — 3. aHr.

NEICON[OnexTpoHHbII pecypc] : 37eKTpOHHAs HHPOpMAIHS : apXUB HAyYHBIX KypHAJIOB.
— Mocksa : HOMKOH, 2002— . — Pexxum jgoctymna : neicon.ru/resources/archive. — 3ari. ¢
JKpaHa. — 3. pyc., aHrIIL.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYyeHu st

Ne Hanmenosanue IO PexBu3MTHI 10r0BOpPa
n/n (naTa, HOMep, CPOK /1eiliCTBHUS)
1 Windows Horosop Ne 690 ot 19.05.2015r., cpok nelicTBus -
OeCcCpOYHO
Horosop Ne 690 ot 19.05.2015r., cpok aeiicTBus -
2 Office Standart oeccpouno; Jlorosop Ne 727 ot 20.07.2016r.,
CPOK JeHCTBHS - OECCPOUHO

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA

06pa30BaTeJ’leOFO npouecca mo TMCHUMIJIMHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U
Ne ApP. 00bEKTOB VIS IPOBEACHUS
P P . Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS
N/ | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOM
pa6oThl obyqyarumxcsi (HoMep Ay TUTOPHH)
Crosibl y4eHHUYECKUE JIBYXMECTHBIE, CTOJI
MIpeNoaBaTebCKUM CTYJIbs OCKa
JIa6oparopus "KomnbroTepHoe benolt ’ YA, A
" aynuTopHas (MenoBasi), IPOEKTOp, IKpaH,
1 MOIeTUpOBaHNEe (PU3UIECKUX TTPOIIECCOB".
(I-426) aKyCTHUecKas  CHUCTEMA,  KOMIBIOTED
npenojaBaTesisi, KOMIBIOTEPHBIH  CTOJ,
KOMIIBIOTEP CTYyJIEHUECKUH, Kadepa.
JlabGopatopus "TepmoobpaboTka CTOnBl YyYEHHYECKHE JIBYXMECTHBIE, CTOJ
2 MaTepuaios". MIpenogaBaTeNbCKUM, CTYH
(I'-111) MPETIOIaBaTeNIbCKUH, JIOCKa ayAMTOpHAs
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HaumeHoBaHue 000PYI0BAHHBIX Y4eOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /ISl NIPOBEAeHUsS
. Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS
/0 | NPaKTHYeCKHUX U JIa0OPaTOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)
(menoBas), ey, TBEPJOMEPHI,
TEepMOMNapbl, CTAHOK MOJUPOBAIbHBIN
[Tomerienue 17151 CaMOCTOSITENIEHOM pabOTHI
CToJIBl yYEHUYECKHUE, CTYIbSI YYCHUUECKUE,
3 CTY/ICHTOB.

(T-401)

IIK ¢ Bbix0g0M B ceTb MHTEpHET
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