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1. Ilean ocBOeHUNA TUCHHUILINHDBI

Lenb ocBOEHMS NUCHMIUIMHBI — HAYYUTh aCIUPAHTOB MCIOJIb30BaTh COBPEMEHHBIE METO/IbI
(GU3NYECKOr0 HCCIeIOBAaHUSl CTPYKTYpPhl M CBOMCTB MaTEpHUajOB, BBINOJIHATH HMX KOHTPOJb M
JIMAarHOCTUKY, TPAMOTHO TPAKTOBATh PE3YyJIbTATHI UCCIIEIOBAHUM.

3agaun:

1. dopmupoBaHue y acCHUPAHTOB TMOHITHA O HA3HAYEHUU, OOJIACTH MPUMEHEHHUS,
OrpaHUYCHUAX U TCPCICKTHBAX OCHOBHBLIX METOJOB HMCCICIOBAHUA W KOHTPOJA MaTCpUaioB U
156691 (5110505 8

2. OCBO@HI/IG aclmpaHTaMu OCHOBHBIX METOJUK KOHTPOJII U HOPMATHBHBLIX JOKYMCHTOB,
PETIaMEHTUPYIOLIUX 3TY AEATEIIbHOCTD;

3. TlonmyueHue HaBBIKOB palOOThl Ha HAyYHO-HMCCIEAOBATEIIBCKOM OOOPYIOBAaHUU U C
npubopaMu  HEpa3pymIAIONIEro  KOHTPOIsA, JOKYMEHTAIbHOTO  O(OpMIICHHUS  pEe3yIbTaToOB
WCCIIEIOBAHUS U KOHTPOJIA.

2. Mecro pucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAKTUKU, HAa OCBOEHMM KOTOPBIX Oaszupyercs JAaHHas AMCLUIUIMHA:
«CHCTEMHBIN moaxoa B AUCCEPTAIMOHHOM HUCCIICAOBAHUN), «MGTOJII/IKa IMOCTAaHOBKH U IIPOBCACHUS
JKCIIEPUMEHTa»; «PU3HKa KOHIEHCUPOBAHHOTO COCTOSIHUSY.

JIMCUMIUIMHBL ¥ TIPAKTUKH, JJIi KOTOPBIX OCBOCHUE JAHHOM TUCIMIUIMHBI HEOOXOAUMO KaK
IPE/IIECTBYIONIEE: HAayYHbIE HCCIIEOBAaHUS; MOArOTOBKA M cllaya roCyJapCTBEHHOIO JK3aMEHa;

BBITIOJIHCHUC JUCCCPTALIMOHHOI'O UCCIICAOBAHUS.

3. [InanupyemMsble pe3yJbTaThl 00y4eHHUs

dDopmupyeMbIe H HNuauxaropsl
KOHTPOJIMpYyeMble AOCTHKEHUSI I[lnanupyempblie pe3y/ibTaThl
KOMIIeTeHIIUN KOMIIeTeHIUil o0yueHust
(Kox ¥ HAMMEHOBAHUE) (Kox ¥ HAMMEHOBAHUE)
(OIIK-1) - ctocoOHOCTH 3HaTh: COBPEMEHHBIE METO/IbI U
CaMOCTOSITENILHO nH(pOpPMalMOHHO-
OCYLIECTBIISATh HAYYHO- KOMMYHHKAITMOHHBIE TEXHOJIOTHH,
HCCIIEIOBATENLCKYIO MIPUMEHSIEMbIE TTPH UCCIICTIOBAHUN
JIeATEITbHOCTD B CTPYKTYPBI I CBOHCTB
COOTBETCTBYIOILIEH MePCIEKTUBHBIX MAaTEPHAJIOB
npodeccuOHATBLHON YMeTh: OCYIIECTBIATH COOp AAHHBIX,
obmacTu ¢ i M3y4aTh, aHATM3UPOBATh U 00001IaTh
HCIIOJIb30BaHUEM HAYYHO-TEXHHYECKYIO HH(POPMAITHIO
COBPEMEHHBIX METO/IOB 110 TEMaTUKE UCCIIEIOBAHMUSI
UCCIEAOBAHUS U
HEhOPMAITTHOHHO- Brnagets: HaBbIKaMU HKCIUTyaTaIlHH
KOMMYHHKAITHOHHEIX COBPEMEHHOTO 000pyIOBaHUS U
TEXHOJIOTHIA npHOOpoB
(IIK-2) - ymeHue 3HaTh: KJIacCU(UKAIIMIO METOIOB
OKCIIEPHMEHTAIIEHO UCCIIEIOBaHUS U KOHTPOJIS
YCTaHaBIUBATh COCTOSHUSA MaTcpuaios,
KOHZICHCHPOBaHHBIX MOHATUIHBIA U TEPMUHOJIOTUYECKHI
BCLIECTB, USMCHECHUC 1X ammapar B 00JIACTH METOJIOB
(hM3UYCCKIX CBOUCTB B WCCIICIOBAHUS W KOHTPOJIS




dDopmupyeMbIe H
KOHTPOJIMpyeMble
KOMIETEeHI[UH
(KOJ 1 HANMCHOBAHHE)

HNuauxkaropsl
JOCTHKEHUS
KOMIIeTeHIIU
(KOJ 1 HANMCHOBAHHE)

[Lnanupyembie pe3yJibTaThl
o0yueHust

pe3yJbTaTe pa3IMuHbIX
BHEIIHUX BO3JACHCTBUN

MaTepuaioB

YMeTb: BBIOUpaTh U3 YUCIIa
CYLIECTBYIOLIMX METOAOB KOMILIEKC
WCIIBITAHUHN Hanboee
paIOHAIbHBIN

BJ'Ia,Z[eTBZ HaBbIKaMH IIPOBCACHUA
KOHTPOJIA U JUArHOCTUKHU
MaTcpHaJioB

(ITK-4) - crtocoOHOCTH
pa3pabaTbIBaTh
AKCIIEpUMEHTAIbHBIC
METObI U3yUEeHHUS
(U3HYECKUX CBOWCTB
MaTepHUaIoB U CO3JaHHE
(U3HYECKUX OCHOB
MIPOMBIIUIEHHON
TEXHOJIOTUH TTOJTyIEHUS
MaTepUasoB ¢
OIIpeIeIEHHBIMHU
CBOMCTBaMHU

3HAaTh: BO3MOKHOCTH U OrpaHUYCHHA
OCHOBHBIX MCTOJO0B HUCCIICAOBAHMA,
KOHTPOJI U JUAarHOCTUKHU
MaTCepHraIOB

VYMmeTh: pa3pabaTbiBaTh
TEXHOJIOTMYECKHE KapThl KOHTPOJISI U
WCTIBITAHUN MaTEpUATIOB

Bnanets: HaBBIKaMu
CaMOCTOATCIBHOI'O UCITIOJIB30BaHUA
TCXHUYCCKUX CPCACTB




4. CTpyKTYypa M coep:KaHHue TUCUUILINHBI

DopMbI TEKYLIET o

. KOHTPOJIA
Moayab Bun HanMeHoBaHMe TeM 3aHATHHI HNHurepakrus,
. N Cemectp| O0bem, 4.| banabl (HauMeHOBaHMe
(pa3nein) y4eOHOi padoThI (y4eOHOI paboThI) q.
OLIEHOYHOI0
cpeacTsa)
1.0630pHas JeKIus 0 MeTo1aM 4 2 - -
Jlexuus-6ecena ¢ P 1 A
UCCJIEIOBaHMSI, KOHTPOJIS U
HCIOJIb30BaHUEM TPE3EHTALUN
1. Metomb! u JIMarHOCTHKU MaTEpPHaJIOB
prOOpPbI 1.1 Merons! onTu4eckon 4 - - Jloknan o
(uznueckoro MUKPOCKOIIUHU BbIOpaHHOU Teme
MCCIIEIOBAHUS 1.2 PenTreHoBcKue METOIBI 4 - - Hoknan mmo
CTPYKTYpBbI U UCCIIETOBaHUS BBIOpaHHOM Teme
CBOICTB 1.3 DnekTpoHHO- 4 2 - - Oruet; Hoknazg mo
[TpakTHueckoe 3aHsATHE B .
MEePCIEKTUBHBIX MUKPOCKOITUYECKUE METOIbI BbIOpaHHOMN TeMe
dbopme ceMuHapa-IUCKyCCUI
MaTepHasoB UCCIIEIOBaHMs
1.4 30H10BEIE METObI 4 - - Hoknaz mmo
UCCIIEIOBaHMS BbIOpaHHOU TeMe
2.1 KagecTBO IpoAyKIMu 1 4 2 - - Joknan 1o
METO/]Ibl KOHTPOJIS BbIOpaHHOMN TeMe
Jlexnusi-6ecena ¢ g P P
2. Metoapl
MCIOJIb30BaHUEM TPE3CHTALUN
KOHTPOJISI U
TUarHOCTUKH
CTPYKTYpPHI U 2.2 Metoab! KOHTPOJIS 4 - - Joxnan no
CBOICTB MEXaHUYECKHX CBOWMCTB BBEIOpaHHOU TeMe
MEepPCIEKTUBHBIX MaTepuaioB
MaTepHUaaoB 2.3 MeTtoabl KOHTPOJIs 4 2 - - Jokman mo
JlaGopaTopHoe 3aHsATHE (U3HYECKUX XapaKTSPUCTUK BBEIOPAHHOW TEME
MaTEpUaJIOB
4 100 - -
CamocrosTenbHas pabora
Hroro: 108 -



Monyab
(pa3nein)

Bun
y4eOHOi padoThI

HaunmeHnoBanue TeM 3aHATHH
(y4ueOHOI paboThI)

Cemectp

Oo6beMm, 4.

Baaasl

108

HNHurepakrus,
4.

DopMbI TEKYyLIET o
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI' 0
cpeacTsa)




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipy moArotoBke K 3aHATHSAM, TEKyLIEMYy KOHTPOJIIO W MPOMEXKYTOUHOM aTTecTaluu
CTYACHTBI MOTYT BOCHOJIB30BATHCS AJIEKTPOHHON 6ubnmmoTekoit BY3a, momyunts noctyn K yueOHO-
METOJIMYECKUM MaTepuajaM Kak Oubnamoreku BVY3a, Tak M MHBIX AJIEKTPOHHBIX OMOIMOTEUHBIX
cucreM. [Ipn HE0OXOAUMOCTH CTYEHTHI MOTYT B3SITh JIUTEpaTypy Ha Kadeape win Ha aDOHEMEHTE
BY30BCKOI OMOJIMOTEKN B IIEUaTHOM BH/JIE, @ TAK)KE BOCIOIb30BATHCS UNTATbHBIMU 3aIaMH.

6. MeToguyeckue yKazaHusi 10 OCBOCHMIO M CHMIIJIMHbBI

Hcnonb3yeTrcss TEXHOJIOTUS TPAAUIIMOHHOTO 00y4EHHUs- OpraHu3alys yueOHoro mpoiecca B
By3€, OCHOBaHHas Ha JICKI[MOHHO-IIPAaKTUUECKOi popmax oOyueHus.

JlunakTuyeckrue eAUHHULbI, IPEeyCMOTPEHHbIE paboyeil MporpaMMoil Ha CaMOCTOSITEIbHYIO
npopaboOTKy, IOJKHBI OBITh M3Y4YEHBI CTYyJEHTAMHU B XOJE CaMOCTOATENbHOH paboThl. B xone
CaMOCTOSITENIbHOM pabOThl KaXAblH CTYAEHT 0Os3aH MPOYUTATh OCHOBHYIO M IO BO3MOXHOCTHU
JIOTIOJIHUTENBHYIO JINTEPATYPY 110 U3y4aeMOM TEME, JOMOJHUTh KOHCIEKTHI JIEKIIMH HEIOCTAOIIUM
MaTepuaIoM, BHIIMTMCKAMU U3 PEKOMEHJOBAaHHBIX MEPBOMCTOYHUKOB. KoHCniekTupoBanue Haubosee
CJIOKHBIE JJIS1 TOHMMAaHUS TE€Mbl HEOOXOJIMMO COYeTaTh C MOJY4YEHHEM IHChbMEHHBIX, a IpHU
BO3MO>XHOCTH, U OYHBIX YCTHBIX KOHCYJIbTALIMH MTpernojaBaTes.

7. OueHOYHBIE CPEACTBA
7.1. IlacniopT OLIeHOYHBIX CPEACTB

CeMecTn/KVDE Koa xonTpoaupyemoii HaumenoBanue
P/Kyp KOMIIETEHIIMH (WJIH ee YACTH) OIIEHOYHOI'0 CPEeACTBA
TemaTnueckuil JOKIIAI
4 OIIK-1, TIK-2, TIK-4 o
’ ’ Otuer no npakTuyeckoi padbote
TemaTnueckuil JOKIIAI
4 OIIK-1, TIK-2, TIK-4 o
’ ’ Otuer no npakTuyeckoi padbote

7.2. TunoBble 321aHUS UM HHbIE MATePUAJIbl, HEOOXOAMMBbIE Il TEKYIIero KOHTPOJIst
7.2.1. IIpuMepHbIe TeMbI J0OKJIAA0B

(Haumenosanue oYeHouHo2o cpedcmea)

1. Hcropust pa3BuTus onTtuyeckoil Mukpockonuu. [IpoOomoaroroBka uis ONTHYECKOM
MHUKPOCKOIIHH.

2. Du3nyecKue OCHOBBI ONTHYECKOW MHKPOCKOMHH. Y CTPOMCTBO ONTHYECKOTO MHUKPOCKOMA:

OCHOBHBIE y3JIbl, UX HA3HAYEHUE U PA3HOBUIHOCTH, IIPUHLIMIINATIBHAS CXEMA.

Onrtryeckasi MUKPOCKOTIUSI HAa TIPOCBET U Ha OTpakeHune. Mertayuiorpadusi.

4. Meroabl ONTUYECKON MUKPOCKOIIUU: MCCIIEIOBAHNUE B CBETJIIOM U TEMHOM I10JI€, METOJINKA
KOCOT'0 OCBELICHHUS.

5. Meronapl ONTUYECKON MUKPOCKOIHU: MHKPOCKONHS B pexume ocBeimieHusi PeitnOepra, B
pexume ocsenieHus: Kennepa, B pexxume ocsenienust Xopdmana.

6. Meronbl  ONTHYECKOM  MHMKPOCKONHMH:  JiazepHas  KoOH(pOKadbHasi  MHKPOCKOIUS;
uHTephEepOMETPHS, MOJSIPU3AUOHHAS MUKPOCKOIIHS.

7. Ckanupyromass  OmDKHENONbHAas ~ omThyeckas  Mukpockomus. — dmyopecueHTHas
MHKPOCKOIIHS.

8. HuskoBonmbTHasi »JNEKTPOHHAS MHUKPOCKOMHUSA: TPUHIUN JEHCTBUS W OCOOEHHOCTH
OCYILIECTBJICHUS.

(O8]



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.

9H€KTp0HHa${ MHKPOCKOIIHNA BBICOKOI'O 1 CBEPXBBICOKOT'O Pa3pCUICHU.

. Mexanusm ¢opmupoBaHus M300pakeHUs M BUIbl KOHTpPAcTa B PacTPOBOM 3JIEKTPOHHOM

MUKPOCKOIIHH.
[IpoGonoaroToBka /ij1si MPOCBEYMBAIOIIEH U pacTPOBOI 3JIEKTPOHHON MUKPOCKOMHH.
B3aumoneiictBue M3dMy4deHMs] C  BEIIECTBOM. THUIBI  CHUTHAJIOB, PErHCTPUPYEMBIX
3EKTPOHHBIMU MUKPOCKOIIAMHU.

Mexanu3zM (QOpMHUpPOBaHUS M300paXeHUsT M BHUIBl KOHTpAacTa B IPOCBEYMBAIOLICH
3JIEKTPOHHOW MUKPOCKOIIHH.

Hcnonb3oBanue c(HOKYCHPOBAaHHBIX 3JEKTPOHHBIX W HOHHBIX IyYKOB Ui aHAIHW3a H
MoAU(UKAIIMN MaTepHalIoB. DJIEKTPOHHASI U HOHHASI TUTOrpadus.

ONEKTPOHHO-30HJ0BBIE MHUKpPOAHAJIN3AaTOpPbl. buonorunueckas 37J€KTPOHHAs MHKPOCKOIUS.
Kpuomukpockonus.

Amnmnapatypa s C3M (30HbI, CKaHEephl, CUCTeMa YIPaBJICHUs, CUCTeMa OOpaTHOM CBsI3H,
UX YCTPOMCTBO M MPUHLUI AEUCTBUA)

W3mepurensubie metoauku C3M.

B3aumoneiictBue Mexay 30HIOM W 00pa3noM (OpHUEHTAlMOHHOE B3aUMOJICHCTBHE,
UHIYKIUOHHOE B3aUMOJCHCTBUE, JUCIIEPCUOHHOE B3aUMOIEUCTBUE, BaH-1ep-BaalbCOBCKOE
NpUTSDKEHUE 30HJa K oOpasiy). Cuibl B3auMOAEWCTBUA 30HAA U oOpa3ua (KanmwuIsipHbIE
CHJIBI, MEKMOJIEKYJISIpHBIE cuibl BaH-nep-Baanbca, aare3uoHHbIE CUIIbI)

Wcnonb3oBanue metooB C3M B Hccae10BaHUU OBEPXHOCTH TBEPAOIO Teja (TyHHENIbHas
CHEKTPOCKONUS [UIsl OINpEAENIEHUs] IapamMeTpoB IIPOBOAMMOCTH CTPYKTYp, W3Y4YEHHE
HAaHOpPa3MEpHBIX CTPYKTYp Ha IOBEPXHOCTH TPEXMEPHBIX MaKpOOOBEKTOB, NMPUMEHEHHE
ACM nns n3MmepeHus tuma nposogumocty, npuMmenenne CEM s pacuera KOHLEHTpaluu
JEKTPUYECKU aKTUBHBIX IpUMECEi )

MeTtonbl uccieoBaHMsl MOBEPXHOCTU MarepuasioB. MOHHBIM MHMKpoOaHaniu3. ABTOMOHHAas
MUKpockonus. NOHHO-HENTpanu3alMoHHAasl CIIEKTPOCKOIIHSL.

MeTtonpl UCCIIEOBaHMsI NOBEPXHOCTU MarepuasioB. (Xe-3JeKTpOHHAs CIEKTPOCKOIUS.
Judpakius MeIeHHbIX 31eKTpoHOB. [losieBast 31eKTpoHHasT MUKPOCKOIUSI.

MeTtonpl HUCClIEJOBaHMs IOBEPXHOCTH MaTepHalioB. SnepHbI ramma-pe3oHaHc. Macc-
CHEKTPOCKOIUS BTOPUYHBIX HOHOB.

PeHTreHo-CTpyKTypHBINM aHAINU3 U €ro MPUMEHEHHE I aHAJIN3a CTPYKTYPbl METAIIJIOB
PentrenodayopeciieHTHBIN 371€MEHTHBIN aHaIn3 KaK UHCTPYMEHT KOHTPOJISL U IMarHOCTUKU
PentrenodayopecrieHTHas ClIeKTPOCKONHUs

PentrenoBckas u ramma-z1e(peKTOCKOIHUS

MeTto MaJIOyTJI0BOTO pacCessHUsl PEHTTEHOBCKUX JTy4ei

PeHTreHo-cnexkTpanbHblid aHAIU3 U €ro IPUMEHEHHE

[IpuMEHMMOCTD pa3IMYHBIX PEHTTEHOBCKUX METOJOB HCCIENOBAHMS IJS JUATHOCTHKH U
KOHTPOJISI KOHKPETHBIX MAaTEPUAJIOB (METAJIIIOB, CIVIABOB, IUAJIEKTPUKOB, IOJIUMEPOB, I'elieH,
HaHOOOBEKTOB, OMOOOBEKTOB)

AKyCTHYECKHE METO/IbI KOHTPOJIS

BuxpeTokoBble METOABI KOHTPOJIS

Kanunisipaeie MeTO1bI KOHTPOJIS

MarauTHble METOIBI KOHTPOJISA

OnTHyeckre METOIbl KOHTPOJIS

PaguanuoHHbIe METOBI KOHTPOJISA

PannoBonHOBBIE METOBI KOHTPOJIS

TemioBele METOIBI KOHTPOJIS

Meroas! Te4eUCKaHUs

DNEKTPUYECKUE METOIbI KOHTPOJIS

BuOpairioHHbIe METO/1bI KOHTPOJIS

JlnarHocTrka 00bE€KTOB MAIIMHOCTPOEHHUS

KauecTBo npotykiiuu 1 METO/1bI KOHTPOJIS


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

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHHUSA
O06wem okIaaa JoKeH ObITh pacCUMTaH Ha MPOU3HECEHHE A0KIaaa B TeueHue 7 -10 MUHyT
(3-5 MamIMHOMMCHBIX JINCTA TEKCTA C TOKIATIOM).
B noknaze 10mKHBI ObITh OTPasKEHBI CIIEAYIOLINE MOMEHTHI:
1. Wcropust nosiBjIeHUs TaHHOTO MeTo/1a (METOUKN);
2. ®uznyeckue OCHOBBI METO/1a (METOIUKN);
3. Ilpubop, peanmusyromuii IaHHBIH MeTOA (METOAWKY), M OCOOCHHOCTH €ro
KOHCTPYKIIUY;
4. TpeboBanus Kk 0Opasiam, UCTIOIB3YEMBIM B JAHHOM MeTO 1 (METOIUKE);
5. Tlpumeps! ocyecTBICHHUS JAHHOTO METoa (METOIUKH);
6. Bo3moxxHoCcTH MeTO/1a (METOAMKH).
IIpn moxroroBke HEOOXOIMMO COCTaBUTh HE TOJBKO TEKCT AOKIaga, HO M HEOOXOAMMBIN
WLTIOCTPATUBHBIN MaTepualt, COIPOBOXKIAIONININ JOKIIA]T (OCHOBHBIE TE3UCHI, (POPMYIIbI, CXEMBI, YEPTEKH,
TaONULIBL, TPAUKU U UarpaMMbl, poTorpadun  T.11.) B BUJE Npe3eHTauu B popmate PowerPoint.

Kputepun onenkn:

- «OTJIIMYHO» - MOJrOTOBJIECHA MPE3EHTALUs U CHEJIaHO YCTHOE COOOIIEHue, TIe
PACKPBITHI UCTOPUS MOSIBICHUS ¥ (PU3NUYECKHE OCHOBBI METOJUKHU; MPHOOP, PeaTu3yIOUIHi TaHHYIO
METOJIUKY, 1 OCOOEHHOCTH €ro KOHCTPYKLHUHU; TpeOoBaHUs K oOpa3lam, HCIOIb3yeMbIM B JaHHON
METOAMKE; IPUMEPHI OCYLIECTBICHUS JAHHOW METOAMKH; BO3MOKHOCTH METOIUKU.

- «XOpoUIO» - MOJArOTOBJIEHA IPE3CHTAlMsd U CHEJIaHO YCTHOE COOOILEHHEe, T
pacKpeIThl TpeOOBaHUs K 00pa3liaM, UCIOIb3YEMbIM B JaHHOW METOAMKE; NMPHOOp, pean3yomui
JAHHYIO METOJIMKY, U OCOOCHHOCTH €TI0 KOHCTPYKIHH; BO3MOKHOCTH METOTUKH.

- «yZOBJIETBOPUTEILHO» - ITOATOTOBJICHA MPE3EHTALUS U C/IEIaHO YCTHOE COOOIIEeHuE,
/1€ TOKa3aHbl IPUOOP, pean3yoluil TaHHYI0 METOAUKY, U OCOOEHHOCTH €r0 KOHCTPYKIIHH.

- «HEYJIOBJIETBOPUTEIBHO» - HE MOATOTOBJIEHA MPE3EHTALUs U HE CJIIENaHO YCTHOE
coo011eHue b0 clieaHHoe COOOIIEHNE HE PaCKPBIBAET U MIOJIOBUHBI TPEOOBAHUH, TPEIBABISAEMBIX
K KPUTEPHIO «OTIMYHOY.

7.2.2. KoMILIEKT 0TYeTOB M0 NPAKTHYECKUM padoTam

IIpakTnyeckas padora Ne 1 «IIpocBeunBaromas 3J1eKTPOHHA MUKPOCKOIHUS»
1. Ha3Banue paboThI

2. Lens paboTsl, 3agaun pabOTHI

3. OO6opynoBaHue U MaTepUAIbI

4. KoOHCHEKT TeopeTHYECKHX CBEeIEHUH (M310KUTh MPUHIMITHAIBHYIO CXEMY 3JIEKTPOHHOTO
MHUKPOCKOIIA C MOSICHEHUSAMU Ha3HaYeHUH U MapaMeTpOB OCHOBHBIX Y3JIOB; IPUMEHEHHE
METO/Ia ANEKTPOHHOW MUKPOCKOIINU B MaTEPUATIOBEICHUH )

5. OnwucaHue BHIIOTHEHHBIX padoT.

IIpakTH4eckas padora Ne 2 «3mepenue penbeda 1 ynpyrux cBoiicTB NOBEPXHOCTH METOAAMH
aTOMHO-CHJIOBOM MHKPOCKOIIUID)
1. Ha3zBanue paboTbl

2. lenb paboTsl, 3a7a9u pPabOTHI

3. OO6opynoBaHUEe U MaTEpUAITBI

4. KOHCHEKT TEOPETUUYECKUX CBEIICHUH (M3II0KUTh TPUHIMITAATIHHYIO CXEMY CKaHUPYIOIIIETO
30HI0BOT'O MUKPOCKOIIA C TIOSICHEHUSIMU Ha3HAYCHHUI U TIApaMETPOB OCHOBHBIX y3JIOB;
OCHOBHBIC METOJIMKH aTOMHO-CHJIOBOM MHKPOCKOTIMH;, OITUCAHKE B3aUMOJICHCTBUS 30H 1A C
MMOBEPXHOCTHIO; (haKTOPBI, BIUSIOIINE HA H300paKeHUE)



5. Onwucanue BHIIOTHEHHBIX paboT.

Lenv pabomwl, 3a0auu pabomul, onucanue MemoOUKU pPAacuemos, UCHOb3YeM020 000pYO08aAHUs
JIOJDKHBI OTpaKaTh TEMY TNPAKTUYECKOH padoThl, a TakKe KOHKPETHBIC 3ajjaud, MOCTaBJICHHBIC
aCIHUPaHTy Ha MEepHUOJl BHIMOIHEHUS paboThl. [Io 00beMy HX OMUCAaHUE COCTABISET OT HECKOIBKHX
cTpok 110 0,5 cTpaHUIIbL.

Koncnexm meopemuueckux ceéedenuii. B 3TOM paznene wu3naraercsi TEOPETUYECKOE OIHMCAHUE
U3y4aeMoro B paboTe SIBICHUS WM TPOIEcca, MPHUBOJIATCS TaKKe HEOOXOTUMBIC pPAaCUCTHBIC
dopmyitel. [IpuBoaUTCS CXEMa IKCIIEPUMEHTAIILHOW YCTAHOBKH C OITMCAHUEM €€ PabOThI U MTOAPOOHO
M3JIaraeTcs METOJHMKAa TPOBEICHHUS ADKCIIEPHMEHTA, IMPOIECC MOJYyYEHUS TAaHHBIX W CIOCO0 WX
00paboTKH.

Oxcnepumenmanvhole pezyibmamsl. B 3TOM pasnene NPUBOJATCS HETIOCPEACTBEHHO PE3yJIbTATHI,
TIOJTYYCHHBIC B XOJI¢ IPOBEICHUS padoT.

Kpurepun onenku:

- OLICHKA «3aYTEHO» BBICTABIISETCS, €CJIM MPaKTUUECcKask paboTa BINOJIHEHA, 0TYeT O(hOPMIICH, TaHbI
OTBETHI HA KOHTPOJIbHBIE BOIPOCHI;

- OLIGHKA «HE 3a4TEHO» BBICTABJISIETCS, €CIIM NPAaKTHUeCKas paboTa He BHIIIOJIHEHA WU He 0(hOpMIIEH
OTYET WK HE JIJaHbl OTBETHl HA KOHTPOJIbHBIE BOIIPOCHI.

TpedoBanus k opopmiIeHHIO
Tumynvuwiti 1ucm oPOPMIIAETCS CIETYIOIUM 00pa3oM:
1. B BCPXHEM I10JIC JIMCTA YKA3bIBAIOT ITOJIHOC HAMMCHOBAHUEC y‘IC6HOFO 3aBCACHUA 1

Kadeapsl, Ha KOTOPOH BBIMOJHSIIACK JIaHHAS padoTa.

2. B cpemanem noiie ykasbsiBaeTCsl BUJ pabOThI, B JAHHOM City4ae laboparopHasi pabota, u
HIDKE ee Ha3BaHWe. Ha3zBaHue mpakTHuecKor paboThl IPUBOAUTCS O€3 CIIOBa memda U B
KaBBIYKHU HE 3aKITF0YAETCS.

3. Jlanee Gmrke K MpaBOMY KParO TUTYJIBHOTO JIUCTA YKA3bIBAIOT (PaAMUIINIO, HHUIHAIIBI,
BBITIOJTHUBIIIETO PadOoTYy.

4. B HWKHEM I0JIe JINCTA YKA3BIBAETCS MECTO BBIITOJIHCHUS PAOOTHI ¥ TOJT €€ HAMCAHUS
(6e3 cnoBa 200).



OO6pa3en HanucaHUs TUTYJIBHOTO JINCTA MPAKTUYECKOM pabOThI:

(henepanpHOE TOCYIapPCTBEHHOE OO PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUY TOCYTAPCTBEHHBIA YHUBEPCUTET»

Kadenpa «Hanorexnonoruu, marepraioBeIcHUE U MEXaHUKA»

[TpakTnueckas padora Ne 1
IIpocBeunBarouiasi 31eKTPOHHAA MUKPOCKONUS

Boimoanni:
Acnupanm

QU0

Toapartu 2020




7.3. OueHo4HbIe CpeaCTBA A NMPOMEKYTOYHON ATTEeCTAlMM MO HMTOraM OCBOEHMS
AMCUMILTUHBI

7.3.1. Bonnpochl K NIPOMEKYTOYHOM aTTecTalun

Kypc 4

Neo .

u/n Bomnpocsl k 3k3amMeny (3a4ery, 3a4eTy ¢ OLEHKOMH)

1 Uctopus pazButus ontuyeckoil Mukpockonuu. [IpoGonoaroroska /s onTUYECKOM
MHUKPOCKOIIHH.
@u3nUeCcKUe OCHOBBI ONTUYECKOM MHUKPOCKOIMHU. YCTPOMCTBO ONTHYECKOIO

2 MHUKPOCKOIIA: OCHOBHBIE Y3JIbl, UX HAa3HAYEHUE U PA3HOBUAHOCTH, IPHUHLUIINAIBHAS
cxema.

3 OnTruyeckass MUKPOCKOTIHS Ha TIPOCBET U Ha OTpakeHue. Metautorpadus.

4 MeToapl ONTUYECKOM MHMKPOCKOIMH: HCCIIENOBAaHUE B CBETIOM M TEMHOM IIOJE,
METOAMKA KOCOTO OCBELICHUS.

5 MeTo1pl ONITUYECKON MUKPOCKOIIMH: MUKPOCKOIIHS B peXuMe ocBelieHus Pelinoepra,
B pexxume ocselieHus Kemnepa, B pexxume ocerienust Xopgpmana.

6 MeTtoabl ONTHYECKOM MHUKPOCKONMM: Jia3epHas KOH(OKaJIbHAs MUKPOCKOIMS,
uHTEpPEepoMeTpus, NOISIPU3ALUOHHAS MUKPOCKOIIUSI.

7 Ckanupytomasi OMMKHENONbHAsE onThdyeckas Mukpockonus. DmyopecueHTHas
MUKPOCKOTIIHS.

] MeToab!l ¥ IPUOOPBI AT pETUCTPALIUN PEHTIeHOTpaMM: (DOTOMETOA U PEHTT€HOBCKas
T(QPaKTOMETPHS.

9 Krnaccudukanus MeTo0B peHTI€HOCTPYKTYPHOIO aHaiau3a. MeToJbl UCClIeJOBaHUS
MOHOKPHUCTAJLIIOB.

10 Meroa nonukpucraiia. [IpuHIKNBL ONpeAeiIeHnss KPUCTAUIMYECKOU CTPYKTYpPBI 110
pEeHTreHorpamme noJikpuctaiia. [Ipenusnonsoe onpeaeneHne NepuoioB peuIeTKH.

11 ®da30BbIi KAYECTBEHHBIN U KOJIMYECTBEHHBIM aHanu3. OmnpenerneHue TUMa TBEPAOTO
pacTBopa.

12 OneHka COBEpPLIEHCTBA CTPYKTYpPhl 3€pEH B IMOJIMKPUCTAUIAX 110 YLIMPEHUIO
IU(PPaKIUOHHBIX MAaKCUMYMOB. OLIeHKa pa3MepOB YacTHIl B HAHOMaTepHaax.

13 OcHoBHbIe uaen bepra, nexamme B ocHOBE nudpakimoHHOW Tomorpaduu. Meroa

bepra-bapperra. Metox Llynbua, Jlam6o, 'nnse-TenneBuna, meron OymxuBapo.

PentrenoBckast Tomorpadgus BbICOKOro paspemeHus. Merox Jlanra u  ero
14 | Bo3MOXHOCTH. MeToabl aHOMAJIbHOTO MPOXOXKJICHHs, OCHOBAaHHBIE Ha H(dexTe
bopmana. CexnponHast Tonorpadusi.

JIByXKpHUCTaJIbHasi pEHTIe€HOBCKas Tonorpadus U cnekrpockonus. TpexkpucTanbHast
Tororpadusi.

15

PentreHoBckas Tomorpadus B CHHXPOTPOHHOM W3NMy4YeHHMH. Tomorpadust B
HEIPEPBIBHOM CIIEKTPE.

16

17 | AHanu3 TeKCTyp: MOCTPOCHUE U aHAIIN3 MPSMBIX U OOPATHBIX MOJIOCHBIX QUTYD.

HuzkoBonbTHasE AEKTPOHHAsT MUKPOCKOINHUSA: MPUHLUI JIEHCTBUS U OCOOEHHOCTH
OCYIIECTBJICHUS.

18

19 | 3epkanbHast 3J€KTPOHHAS MUKPOCKOIIHSI.

[Tonmyuenne n 06paboTka M300pakeHUH HAHOOOBEKTOB. PaspemieHne u KpuTepun ero
OLICHKH.

20




Hcnonb3oBaHue C(I)OKyCI/IpOBaHHLIX 9JICKTPOHHBIX W HOHHBIX ITYYKOB JISI aHaJIn3a

21
MaTepUajoB.

22 | DaeKTpoHHas U MOHHAs JIUTOrpadus.

23 | DiueKTpoHHass MUKPOCKOITHSI BRICOKOTO M CBEPXBBICOKOI'O Pa3pelICHHUS.

24 Mexanuszm V(I)OpMI/IpOBaHI/IS{ M300paeHWsi W BHUABI KOHTpacTa B PacTpOBOM
AJIEKTPOHHOW MUKPOCKOIIHH.

25 | DneKTpOHHO-30HJ0BbIE MUKPOAHAIU3ATOPBI.

26 Nureprperanus TPEXMEPHOHU CTPYKTYpPBI HaHOOOBEKTOB. TpexmepHas
PEKOHCTPYKLHSA: OCHOBHBIE PUHIIMIIBI.

27 | [IpobonoaroToBKa AJisi MPOCBEYMBAIOIIEH M PACTPOBOM JIEKTPOHHONW MUKPOCKOIINH.

28 | buosornueckas 3JIeKTpOHHAsE MUKpOcKonusi. KppuoMukpockonusi.

29 B3aunmopeiicTBue H3MyyeHUss C BEHIECTBOM. THIBI CHUTHAJOB, PETUCTPUPYEMBIX
AJIEKTPOHHBIMA MHUKPOCKOTIAMH.

30 Amnmnaparypa nias C3M (30HAbI, CKaHEpBhl, CUCTEMA YNpPaBJICHUs, CCTEMa 00paTHOM
CBSI3M).

31 Wzmepurensupie mMeronukun CTM (Tomorpaduueckuii pexuM, TOKOBBIH pPEXUM,
CHEKTPOCKOIHS).

32 Tunsl cunoBeIxX B3auMoecTeuil B ACM. Yopyrue B3anmoaeincTsus. 3agada ['epia.

33 Cunbl B3auMOJCUCTBUS 30HAA M 00pasia (KamWUSIPHBIE CHIIBI, MEKMOJICKYIISIPHBIC
cuibl Ban-nep-Baanbca, aare3snoHHbIC CHITBI)
B3aumoneiictBue Mexay 30HAOM U 00pa3loM (OpHEHTAllMOHHOE B3aMMOJICHCTBHE,

34 | MHOYKIIMOHHOE B3aMMOJICUCTBHUE, JUCICPCHOHHOE B3aUMOJICHCTBHE, Ban-pnep-
BaaJIbCOBCKOC MPUTSHKCHHE 30Ha K 00pasiy)

35 Metponoruueckoe odecnieuenne ACM (XpaHeHUE eIMHUIIBI ITTUHBI, THHEWHBIC MEPBI
JUISL aTOMHO-CHJIOBBIX MUKPOCKOITIOB, MeTOIMKa moBepku ACM)
Ucnons3zoBanne metonoB C3M B uCCleIOBAHMM HAHOCTPYKTYP M TOBEPXHOCTH
TBEpJIOTO Teyia (TYHHEJbHAsh CIEKTPOCKOMUS JUIsl OMNPEACIICHHUs] IapaMeTpoB

36 | MPOBOMMOCTH CTPYKTYP, M3y4EHHE HAHOPA3MEPHBIX CTPYKTYp Ha IOBEPXHOCTH
TPEXMEpPHBIX  MaKpooObekToB, mpuMmeHeHne ACM nans  u3MepeHus Tuma
npoBoauMoctd, npuMenenne CEM nans pacuera KOHIIEHTPALMM 3JIEKTPUUECKH
aKTUBHBIX ITpUMecei)

37 | C3M nutorpadus. Dnekrpoxumudeckas C3M moaudukaius moBepXHOCTH

38 [Inenku Jlenrmiopa-bnomxkerr u C3M. Usmepenue JIb-enok B pexxumax CTM u
MOJIYKOHTAKTHBIX MOJI

39 Mertonbl  HWCCIEAOBaHUS IOBEPXHOCTH MarepuayioB. VOHHBIA  MHKPOAHAIMU3.
ABTOMOHHAasA MUKpOCKONUs. NOHHO-HEUTpanu3aoOHHAasi CHEKTPOCKOHA.
Meroasl HccIea0BaHus MMOBEPXHOCTHU MaTepHaoB. Oxe-311eKTpOHHAs

40 | cmextpockonus. Judpakius MemNeHHbIX dSJeKTpoHOB. [loneBasi »ieKkTpoHHAs
MHUKPOCKOTIHSI.

41 Mertoibl HCCEA0OBAHUS IOBEPXHOCTH MATEPHANIOB. S AepHBI raMma-pe3oHaHnc. Macc-
CHEKTPOCKOIUS BTOPUYHBIX HOHOB.
Meroasl uccneoBaHUST MOPUCTOM  CTPYKTYpbl —HaHOMarepuanoB. MeTonbl

4 | T@3ONPOHULAEMOCTH 1 a7copOLMOHHbIE (CTaTUYECKUE U JUHAMHYECKHUE) METOIBI JIJIs
ompejeNeHus] yACNbHOW MOBEPXHOCTH HaHOMaTepuanoB. OObEeMHBIE M MacCOBBIC
CTAaTUYECKHE METObI OMPEICTCHHUS yACTbHON TOBEPXHOCTH.
Meroasl omnpeneneHuss 3JIEMEHTHOIO COCTaBa JUCIEPCHBIX CcpeA. XHUMHUYECKUE

43 | METOIBI: TPABUMETPUUYECKHH (MAcCOBBIM) W TUTPUMETPUYCCKUN (OOBEMHBIN)

dHaJIU3HI.




MeToapl HCCIeOOBaHUS MEXaHHMYECKUX

MaTCepHraIoB. CraTtudeckue

44 WCTIBITAHUS MATEPUAJIOB.

45 MeToapl  McCIAENOBAHUS MEXAHUYECKHMX CBOWCTB MaTepuaioB. TBepAOCTh H
MHUKPOTBEPIOCTh METAJLIOB.

46 MeToasl WCCNENOBaHUS MEXaHMYECKHX CBOMCTB MaTepuaioB. JluHamudeckue
WCTIBITAHUS MATEPUAJIOB.

47 Meroapl HUCCIENOBAHHMS MEXaHHYECKHX MaTtepuaioB. lluknmueckue
WCTIBITAHUS MATEPUAJIOB.

48 Metonel  uccienoBaHus — (DU3MYECKHX  XapaKTEPUCTUK  MaTepuanioB. Merton
onpeAeNIeHUs PICKTPOCONPOTUBIICHH. CBEPXIIPOBOJIUMOCTD.

49 Metonel ucciieoBaHusS (U3MYSCKUX XaPaKTEPUCTHK MarepraioB. ONTHYECKHE
cBolcTBa HaHOCKHCTEM. KBaHTOBOpa3sMepHEbIii (D HeKT.

50 Metonel  uccienoBaHus — (DU3MYECKHX  XapaKTEPUCTHUK  MaTepuanioB. Merton
BHYTPEHHET'O TPESHMSI.

51 Mertozsl nceIe10Banms (GU3MYECKUX  XapaKTePUCTHK  MaTepuaioB. MeTon
AKyCTHYECKON SMHCCHHU.

57 Meronpl UCCJICIOBAHMS (bu3HYECKUX XapaKTEPUCTHK MaTEepPHaJIOB.
Juddepennmanpaas CKAaHUPYIOIIAs KAJIOPUMETPHSL.

53 Meroapl HMCCIIEOBaHUS (b1:131/1qe(:1<1/1x XapaKTePUCTHK MaTepuajioB. MeTo b
ONpeIeICHUs MATHUTHBIX CBOMCTB BEIICCTB M HAHOCHUCTEM.

54 Metoapl  HMccaenoBaHusA — (DU3MYECKHX XapaKTEPUCTHK MaTepuanoB. MeToIbl
HM3MEPECHMS SHTAJIBIIMH, TEIJIOEMKOCTH M TEIUIOPOBOIHOCTH.

55 Metonel  uccnenoBaHus  (DU3MUECKMX XapaKTEPUCTHK MaTepuanoB. MeToJbl

N3MCPCHUA IINIOTHOCTHU M TCPMHUYCCKOI'O paCIIMPCHUA MAaTCpUaJIOB.

7.3.2. Kputepuu u HOpMbI OLEHKH

Cemectp/ NpoBeAeHUs!
Kypc MPOMEKYTOYHOM

dopma

aTrecTanyuu

Kpurepun u HOpMbI OLIEHKHU

3amura

«3a4YTCHO»

npakTHyeckas paboTa BBINOIHEHA,
ot4er mo padbore ohopMIiIeH, JaHbI
OTBETHI HA KOHTPOJIbHBIE BOITPOCHI

MPAKTUYECKOMN
paboThI

«HE 3a4TCHO»

NpaKTUYecKas pabora HE
BBIIIOJIHGHA WM HE O(OpMIICH
OTYCT MWW HE OdaHbl OTBCTHBI Ha
KOHTPOJIbHBIE BOIIPOCEHI

TemaTnueckuit
IOKJIa

«OTIIUYHO»

NOJrOTOBJICHA  MPE3CHTAlUs |
CIENIAHO YCTHOE COOOIICHHUE, T
PACKPBITBEI HUCTOPUA TIOABJIICHHUA U
(u3nYecKre OCHOBBI METOIUKH;
npubop, peaTu3yoUMi JaHHYIO
METOJIMKY, W OCOOCHHOCTH €ro

KOHCTPYKIMH;  TpeOoBaHMA K
oOpa3lmaM,  HCHOJB3YEMBIM B
JJAHHOM  METOJMKE;  IIPUMEPHI

OCYIICCTBJICHUA HaHHOﬁ METOJHUKU,
BO3MOXHOCTH MCTOAUKH




Cemectp/
Kypc¢

®opma
NpPOBeIeHUs!
NMPOMEKYTOYHOH
arTecTaluu

Kpurtepuu u HOpMbI OLleHKH

«XOPOIIO

MOJATOTOBJICHA  TMPE3CHTAIUs U
CICJIAaHO YCTHOE COOOIIEHUE, TIJIe
pacKphIThl TpeOoBaHUs K 0Opasmam,
UCTIOJIb3YEMBIM B JTAHHOM
METOJIMKE; TIPUOOp, pean3yromuit
JAHHYIO0 METOJIMKY, U OCOOCHHOCTH
€ro KOHCTPYKIIMH, BO3MOKHOCTH
METOIMKH

«YIOBJIETBOPUTEIILHO

MOJATrOTOBJICHA  NpE3CHTAlus U
CIIeJIaHO YCTHOE COOOIICHUE, TIJie
MOKAa3aHbl MPUOOpP, PeaTU3YIONMUi
JAHHYI0 METOJHMKY, U OCOOCHHOCTH
€ro KOHCTPYKIHH

«HEYOOBJICTBOPUTECIBHO»

HE MOATOTOBJICHA MPE3EHTAIUS U HE
CHIEJIaHO YCTHOE COOoOIIeHne Moo
cieaHHOe cooO1ieHne HE
packpbIBaeT u TTOJIOBUHBI
TpeOOBaHUM, TNPEIBIBISIEMbIX K
KPUTEPHUIO KOTIUYHO»




8. YueOHo-MeToqMYecKOe M HH(POPMALMOHHOE 00eceYeHUue TUCIHILIMHBI

8.1. O6s13aTesibHAsA JIUTEpPaTypa

KoauuecTBO B
Tun (yueOHmnk, yuedHoe

HAYYHOI
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJioBOK) Tox n3nanus ondbamoTexe /
n/n MeTOoauYecKoe mocooue,
HpaKTHRYM, Ap.) HanmeHnoBanme
p YM, 1p 3EC

CoBpeMeHHbIE METOIbI UCCIIEJOBAHUS
1 T.B. IlaHoBa BELIECTBA. DJIEKTPOHHAS U ONITUYECKAs YyebGHoe nocobue 2016 3BC «IPRbooks»
MUKPOCKOTIHSI [ DIEKTPOHHBIN pecypc]|

10. A. BrixoB MerTo/ibl uCCIEe0BaHNs MAaTEPUATIOB U
2 ’ A . a1 . P Meronnueckre ykazaHus 2015 SBbC «JIaaby
C. A. Kapnyxun MOKPBITHI [ DIIEKTPOHHBIN pecypc]|
8.2. lonoiHMTEILHAS JINTEPATYPa
KosmuectBo B
Tun (yueOHuk, yuedHnoe N
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIH 3arsnaBue (3aroJioBoK) I'ox n3nanus oudamMoTeke /
n/n MeToAn4YecKoe nocooue,
NpAKTHEYM, 1p.) HaumenoBanue
p AP 3BC
CoBpeMeHHbIE METO/Ibl UCCIIEI0BAHUM Ta6oDnaTODHLL
1 H. H. A6pamos [u ap.] (YHKIIMOHAIILHBIX MaTEPUAIOB I ;;(Tm? " 2011 9BC «Jlanby
[D1eKTpOHHBIN pecypc] p Y




Tun (yueOHuk, yuedHoe

KoauuecTBo B

HAY4YHOI
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJioBoK) Tox n3nanus ondauoTexe /
n/n MeTOoAuYecKoe Imocooue,
HanmenoBanme
NPAKTHKYM, JAP.) 3EC
JlnarHocTruka noBpeKICHUN
E. B. IlosipkoBa
2 CH 190 pG;)OB ’ METAJUTMYECKUX MAaTepUajIoB U YyebHoe mocobue 2014 OBbC «IPRbooks»
-1 0P KOHCTPYKLHUM [ DIIEKTPOHHBIHN pecypc]
O.H. Kaubirusa, PuznyecKre METOIbl UCCIIEIOBAHNUS
3 A.I" YeTBepukona, A a Y4ebHoe mocobue 2014 OBC «IPRbooks»
. BELIECTB
B.JI. bepauuckuit
M . .
4 K.I1. JlaTeienko CTO/IBI HCCIICAIOBATIHI HPOTIECCOB 1 Jlabopatopeiii 2013 3BC «IPRbooks»
MaTepuayioB [ DJIEKTPOHHBINA pecypc] MPaKTUKYM
3. @. Bo3HeceHCcKui, Meroabl CTPYKTYPHBIX UCCIEA0BAHUI
5 @. C. apudynus, MaTepuanaoB. MeToJibl MUKPOCKOIHH VY4eOHoe nocobue 2014 OBC «IPRbooks»

N. 1. A6aymnuH.

[D1eKTpOHHBIN pecypc]




8.3. Ilepeuyennr mpogeccMOHAIBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX

CHUCTEM

MeTtannoo6paboTka [DIEeKTPOHHBIN pecypc] : HayYHO-TIPOU3B. KYpPH. / DIEKTPOH. KYpH. —
MznatensctBo  «llomurexnuka», 2001— . — Pexum goctyma K KYypH.:
http://www.polytechnics.ru/magazine/met.html

WebofScience[ DnekTpoHHBIN pecypc| : MyIbTUIMCUUIUIMHApHAS pedepaTuBHas 0asa
nanHblx.  — Philadelphia: ClarivateAnalitics, 2016~ . — Pexum  gocryma
apps.webofknowledge.com. — 3ari. ¢ sxpana. — f3. pyc., aHr.

Scopus[Dnektponnsiii pecypc] : pedepatuBHas 0Oaza nanHbeix. — Netherlands: Elsevier,

2004— . — Pexxum ntocTyma : scopus.com. — 3ari. ¢ 9kpaHa. — 3. pyc., aHTJL.
Elibrary[OnexkTpoHHbIil pecypc] : HayuHas 3jeKTpoHHas Oubnuoreka. — Mocksa : HOB,
2000- . — Pesxxum nmoctyma : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHII.
SpringerLink[DnexTponnsiii pecypc] : [06a3a nanubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ 3kpana. — S13. anri.

ScienceDirect| DneKkTpoHHBIH pecypc] : KOJIJICKIIHSI AIIEKTPOHHBIX KHUT
uznatenbctBa Elsevier.  — Netherlands: Elsevier, 2018—- . — Pexum pgoctyna
sciencedirect.com. — 3ari1. ¢ sKpaHa. — 3. aHru.

Cambridgeuniversitypress[ DK TPOHHBIN pecypc] : KYPHAJIBI W3/1aTeIbCTBRA.
— Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum noctyna : cambridge.org. — 3aru.

C DKpaHa. — 3. aHri.

NEICON[DneKkTpoHHbIH pecypc] : 3eKTpoHHas HH(DOpMAIUs : apXUB HAyYHBIX >KyPHAJIOB.
— Mocksa : HOMKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢
9KpaHa. — SI3. pyc., aHIIL

8.4. IlepeyeHb NpOrpaMMHOro odecrnevyeHus

Ne Hanmenosanne IO PexBU3UTHI noros?pa
n/n (nata, HoMep, CPOK JAelcCTBHS)
norosop Ne 757 ot 04.07.2018,
1 Windows: CPOK JIEUCTBUS — O€CCPOYHO;
WinPro 10 RUS Upgrd OLP NL Acdmc | korTpakT Ne 1653 ot 14.12.2018,
CPOK JIEHCTBHSI — OECCPOYHO
) Office Standard: KOHTpakT Ne 1653 ot 14.12.2018,
OfficeStd 2019 RUS OLP NL Acdmc CPOK JACHCTBHUSA — OECCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /Il OCYLIECTBJICHUS

00pa30BaTeJIbHOIO MpoIecca 1Mo JHCHUIIIHHE

HaumeHoBaHue 000Py10BAHHBIX Y4EOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U

Ne JAp. 00bEKTOB /IJIsl NPOBEIeHUs
N IlepeyeHb OCHOBHOTO 000PY/A0BAHUSA
N/ | NMPaKkTHYeCKHUX U J1a00paTOPHBIX 3aHATHIA,
NOMeEIEeHUH IJI CAMOCTOATEILHOMI
padoThl 00yUaArOIUXCcsi (HOMep ayIMTOPUM)
JlaGopaTopus Cronbpl  y4YeHHYECKHE IUCHMCHHBIC
«MeTtobl HUCCIIEIOBAHNSA (GU3HYECKUX | CTYNbsI-, JOCKa ayIauTOpHas (MeJoBas),
1 CBOWCTB TEPCIIEKTUBHBIX MaTEPHAJIOB) CTOI NpernoaBaTeIbCKHM, CTYI
E-403 MIPEIoIaBaTeNbCKUH, MKa(bl i1 y4eOHBIX
nocoOuii, maboparopHele yctaHoBKH, [IK,
MIPOEKTOP, IKPaH, KOMMYTATOP.
5 Kommbrotepubrit kinacc. YdeOHas ayautopus | CTOIBI yIEHUYECKUE TBYXMECTHBIC, CTOJIBI

JJIA IIPOBCACHUA 3aHATHHU JICKIMOHHOI'O TUIlad. | YYCHHUYCCKHUEC, CTOJI KOMHBIOTepHBIfI, CTOJI
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n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00PaTOPHUii, MACTEPCKUX H
ApP. 00bEKTOB /1151 IPOBE/ICHUs!
NMPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI,
MOMeIeHU JJI51 CAMOCTOATEIbHOM
pab6oThl 00yuaomuxcsi (HoMep ayaAMTOPHH)

IlepevyeHb OCHOBHOTO 000PY/I0BaAHUS

VYueOHast ayquTOpUs VIS IPOBEACHUS 3aHATUN
CEMMHApCKOro TUMa. YueOHas ayAuTOpus s
IPOBE/ICHUS JIAOOPATOPHBIX paboT. YueOHas
ayJUTOpUsl ISl KypCOBOI'O MPOEKTHPOBAHUS
(BBINIOJIHEHUSI KYpPCOBBIX paboT). YueOHas
ayIUTOpUs Ul TIPOBEJEHUS TPYMNIOBBIX U
WHJUBUIyAIbHBIX KOHCYJbTallMKi YueOHas
ayouTopus  JUld  TIPOBEJECHUSA  3aHATUH
TEKYIIEro KOHTPOJIA M  IPOMEXYTOUYHOMN
aTTecTaluu

E-214

IIPENOIABATEIbCKUN, IIK, JIOCKa
TPEXCEKIIMOHHAsl ayAuTOpHas (MenoBas),
CTyJd  IpENoJaBaTENIbCKUM,  IPOEKTOp
MYJbTUMEAUNHBIN, SKpaH JJIsi MPOEKTOpa,
TymOa BbIKaTHast

[Tomemnenue nasi CaMOCTOSTENIBHONW pPaOOTHI
oOydaromuxcs [-401

Croubl YYEHHUYECKHE, CTYJIbsS
yuennueckue, IIK ¢ BeIxomoM B ceTb
WuTepueT

[Tomemenne nasi caMOCTOATEIHHOU pPabOTHI
obyuaroruxcs J[-409

CroJIBI Y4YEHHUYECKHE, CTYJIbS
yuennueckue, IIK ¢ BbIxomom B ceTb
WNHurepHer




