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1. Ilesb ocBOeHMSI AUCHUILIHHBI

[lenb — HAy4uTh CTYJEHTOB aJIeKBaTHO IOCTaBJICHHBIM 3a/ladyaM BBIOMPATH
METO/Abl  HCCIEJOBAaHUS WM KOHTPOJS Uil  MPOBEACHUS  Hay4HO-
UCCIIEIOBATENLCKUX paboT, pabOT MO BXOJHOMY M BBIXOJHOMY KOHTPOIIIO
MaTepUaOB U U3JIEIUH, TPAMOTHO TPAKTOBATh PE3YyJIbTAaThl MCCIECIOBAaHUN U
KOHTPOJIS.

3amaun:

1. ®opMupoBaHue y CTYJCHTOB IMOHATHI O Ha3HAYEHUH, 00JIACTU TPUMEHEHUS,
OTPAaHUYCHUSIX U MEPCTIEKTUBAX OCHOBHBIX METOJIOB MCCIICIOBAHMS U KOHTPOJISI
MaTepyaioB U U3CIIH;

2. OcBoeHHE CTYyJEHTAMH OCHOBHBIX METOAUK KOHTPOJS M HOPMATHUBHBIX
JIOKYMEHTOB, PETJIAMEHTUPYIOIIUX 3Ty ACATEIbHOCTH;

3. [lonyueHne HaBBIKOB pabOThI HA HAYYHO-HUCCIICIOBATEILCKOM 000PY/I0BaHUH
1 ¢ IpudopaMu HEPa3pyIIAOIEro KOHTPOJISA, JOKYMEHTAIBHOTO O(QOpMIICHHS
pPE3YyJbTATOB UCCIIEIOBAHUS U KOHTPOJIS.

2. Mecro qpucuunianHsel B crtpykrype OITIOII BO

Hannas nucuuiuivHa (y4eOHbI Kypc) OTHOCUTCA 00s13aTeNbHBIM JUCIUILIMHAM
BapuUaTUBHOM YyacTu Osioka 1. Jlucuurinael (MOYJIN).

Huctuminasl (ydeOHble Kypcbl), HA OCBOCHMHM KOTOPBIX OazupyeTcss JaHHas
aucuuiuinHa  (y4eOHBIM  Kypc) — MaTeMaruka, oOmas (usuka W XUMHUS,
MaTepHAIOBE/ICHNE, TEXHOJIOTHSI KOHCTPYKUIMOHHBIX MaTepHUalioB, COMPOTUBIICHUE
MaTepHalIoB, TeOpHUs Ne(HEKTOB KPUCTALITUIECKOTO CTPOCHHUS, KpUCTauiorpadusi.

JMcUMIInHbL, y4eOHbIe KypChl, A1 KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHMUS,
HaBBIKH, MIPHUOOpETaeMble B pe3yJbTaTe M3YUYECHUS JAHHOW IUCHUIUIMHBI (y4eOHOro
Kypca) — «HayuHo-uccrnenoBarenbckas padoTay.



3. Ilnanupyemblie pe3yabTaThbl 00y4eHHUSs

®opmupyembie U

HH}IHKaTOpBI HOCTHIKCHUSA

KOHTPOJIMpyeMble KOMIIeTeHIIM i
IlnannpyemMsble pe3yJibTaThl
KOMITeTEHIIUH (Kol ¥ HAMMEHOBAHUE)
00y4eHus1
(ko m

HAUMEHOBAHUE)
- CIIOCOOHOCTH 3HaTh:
MPOBOJUTH BO3MOXXHOCTH W  OTPaHUYECHUS
BBIOOD OCHOBHBIX METOJ/I0B
MaTCpHaJIOB NI UCCIIEIOBAHNS,  KOHTPOIS |
3aJJaHHBIX

9 JWAarHOCTUKHA MaTEPUAIIOB

YCIIOBHM v
JKCIUTyaTalluu C MCTb.
yaeToM aJICKBaTHO ; IIOCTaBJICHHBIM
TpeOOBaHMIA [1K-3.1 Ymers mpoBoautp | S2Ad4aM  TIOZOMPATE  KOMILICKC
HAJIeKHOCTU U | BBLIOOP MaTepuajioB s MCTONOB  MCCICNOBAHUA, B TOM
JIOJTOBEYHOCTH, | 3aJIaHHBIX YCIIOBHI AuCIe ¢ yHCTOM SKOHOMHHCCKIX
SKOHOMUYHOCTH | OKCIUTyaTallud C YYETOM aCH66KTOB’
51 TpeGOBaHUIl HANEKHOCTH | ot upathb 13 qucIa
JKOJIOTUYECKUX | U JIoJaroseyHocty, | CYMECTBYIOMNX MCTOZOB
MOCJIEACTBUHA HX | DKOHOMUYHOCTH ¥ | KOMIUIEKC HCIBITAHWN Hanboiee
NPUMCHCHMS Ha | SKOJIOTHYCCKUX ONMM3KUN K YCJIOBUSIM pPabOThI

HOBHBIX THIIOB | IPHUMCHEHUS
OCHO 0 PUMCHE Braners:
HEOPraHUYECKUX

HaBBbIKAMH CaMOCTOSITEIIBHOTO
U OPraHu4YeCKUX
VCTIOJIb30BAHUS TEXHUYECKUX

MAaTEPUAIOB
Pa3IM4YHOrO CpeACTB
Ha3HAYCHUs, B
TOM YUCIe
HAaHOMAaTEpHAJIOB

(ITK-3)




4. CTpyKTYypa U copepKaHue JUCHUILIMHBI (Y4eOHOro Kypca) MeToabl HCC/IeI0BAHNS, KOHTPOJISI M THATHOCTUKHU
MaTepHaJIoB

Cemectp uzyuenus 4

®opMbI TEKYLIET0

N . KOHTPOJIst
Moayas Bup yueonoii HanmeHoBanue TeM 3aHATHH
(pasnen) paGoTEI (yaemoii padoTsI) Cemectp | O0beM, 4. bamuabl | UHTepakTHB, 4. | (HAUMEHOBaHHeE
OLIEHOYHOI 0
cpeacTBa)
1. MeToxbl JIex 1.1 MeToap! OIITHYECKONR 4 4 VYcTHbli onpoc
HCCIIeIOBaHUS Jlab MHUKPOCKOITUH 12 (cobecemoBanue)
CTPYKTYpPBI IIp 1.2 PeHTreHOBCKUE METObI 8 - -
MaTepHuaaoB Cp HCCIIEIOBAHUS 152
ITA 1.3 DeKTpOHHO-MUKPOCKOIIMYECKUE 0,35
METObI UCCEAOBAHUS
1.4 30H710BbIE METOIBI UCCIICOBAHUS
2. Metoabl Jlex 2.1 KayecTBO NpOAYKIIMH U METOBI 4 4 YcTHBIN onpoc
[KOHTPOJISI U JIab KOHTPOJIS 6 (cobecenoBanme)
IMTIarHOCTUKHU IIp 2.2 MeTo1bl KOHTPOJISI MEXaHUYECKHUX 10 - -
MaTepHUasoB Cp CBOICTB MaTepHaioB 200
KonTponb 2.3 MeToapl KOHTPOJIS (PU3UIECKUX 35,65
XapaKTEPUCTHK MaTEepUaJioB
Hroro:| 432




5. O0pa3oBaTesibHbIE TEXHOJIOT U

B mHacTosmeM Kypce HCHONB3YIOTCS — CIEAyIOIHe 00pa3oBaTeNbHBIC
TEXHOJIOTHH:

l.Texnomorust  TpaguiMoOHHOTO  oOyueHuss  (mabopaTopHble  PabOTHI,
NPAaKTHYECKHUE 3aHATHS, CAMOCTOSTENIbHAS paboTa).

2. lHTepakTUBHBIC TEXHOJIOTHH (JICKITMH-OECEIbI: TIPEe3CHTAIMOHHBINA METO/)

3. TeXHOJOTUN JAMCTAHIIMOHHOTO O0YYECHUSI.

6. MeToandeckne YKazaHud 10 OCBOCHHIO JTUCHUIIJIMHBI

[IpakTryeckue 3aHATHS NMPEACTABISIOT cOOOW BUJ y4E€OHBIX 3aHATUN, B XOJ€
KOTOPBIX CTYAECHTHI, 3aKPEIUIAIOT HA IIPAKTUKE ITOJIYYECHHBIE TEOPETUUECKUE 3HAHMS.
Tak >xe npesronaraeTcsi IpoBeJeHUEe MPOBEPOUHOM pabOThI B hopme TecTa.

JlaGopaTOpHBIN TPAKTHUKYM 3aKJIIOYAaeTCsi B 3HAKOMCTBE C COBPEMEHHBIMHU
METOJMKAMU MOJEIIMPOBAHUS HAHOPA3MEPHBIX OOBEKTOB HEIMIHUPUUYECKUMH,
IIOJIyDMIIMPUYECKUMU METOJaMH U METOAAMH MOJIEKYJIIPHOU TUHAMUKH.

[Ipu noAroToBKe K 1aOOPaTOPHBIM 3aHATUSAM CTYJEHT JIOJIKEH:

- U3Y4YUTh TEOPHUIO IO TeMe JIabOpaTOpHOM pabOThl, MCMOIb3Ys] KOHCHEKT
JEKUUH W/ UM PEKOMEHYEMYI0 TEXHUYECKYIO JINTEPATYPY;

- 03HAaKOMUTBCS C METOAMKON BBITIOJTHEHUS paOOThI;

- 03HAKOMUTKCS C BOMPOCAMU ISl MPOPAOOTKHU K Ta00OpaTOPHOM paboTe U ObITH
TOTOBBIM OTBETHTHh Ha HHUX BO BpeMs coOeceOBaHMs C MPENoJaBaTesIeM [0 UTOram
BBITIOJTHEHUS Pa0OTHI.

JlupakTHYecKue €nWHMIbI, MPEeAyCMOTpPEHHbIE paldodeil mnporpaMmoi Ha

CaMOCTOATENIbHYI0 MpPOpadO0TKy, AODKHBI OBITh H3Y4Y€HBl CTYACHTAMH B XOJ€
caMoCTOATeNbHON paboThl. CaMocToATeNbHAsA paboTa MPOBOAUTCS B COOTBETCTBUU C
YTBEPXKJICHHOM pabouell mporpaMMod  JUCUMIUIMHBI C  Y4€TOM BpPEMEHH,
IPEAYCMOTPEHHOTO Ha CaMOCTOSITENBHOE H3ydeHHE. B Xome camoCTOSTENbHON
paboOThl KaXAbli CTYyJEHT O00s3aH MNPOYUTATh OCHOBHYIO M II0 BO3MOXKHOCTH
JOTOJHUTENBHYIO JIMTEPATypPy 0 U3Yy4aeMON TeMeE, JOIOJIHUTh KOHCIEKTHI JIEKIIUU
HEJOCTAIOIMM MaTE€pUaIOM, BBIIMCKAMHM W3 PEKOMEHJIOBAHHBIX NEPBOMCTOYHUKOB.
KoncnekrupoBanue Hanbosee CaoKHbIE A1 IOHUMaHUs TEMbl HEOOXOMMO COYETATh
C NOJIy4YEHHEM IUCBMEHHBIX, a IIPU BO3MOXHOCTH, U OYHBIX YCTHBIX KOHCYJIbTALIMN
IIPENoAaBaTEIs.
[Ipy mOArOTOBKE K 3aHATUSAM, TEKYLIEMY KOHTPOJIIO U IPOMEKYTOYHOM aTTeCTallUH
CTYIEHTBl MOTYT BOCIIOJIB30BAThCS ANEKTPOHHOU Oubmmnorexoit BY3a, momyuutsb
JOCTYN K y4eOHO-METOJIMYEeCKUM MaTepuaiaM Kak Oubnmotexku BY3a, Tak m MHBIX
3JIEKTPOHHBIX OMOIMOTEUHBbIX cucTeM. IIpu HEOOXOOUMOCTH CTYJEHThl MOTYT B3SITh
JUTEPATypy Ha Kadeape Wiau Ha aOOHEMEHTE BY30BCKOM OMOJIMOTEKH B MEYaTHOM
BH/JIE, & TAK)KE BOCIIOJIb30BATHCS YUTATbHBIMU 3AJIAMH.



7. OnleHOYHBbIE CpeICTBa

7.1. ITacnopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpOIMpYyeMoii KOMIIeTEHIMHU HaumeHoBanue
(WM ee 4acTH) OIEHOYHOI'0 CPeACTRA
Ycemusvie ooxnaowt
4 K3 Komnnexm nabopamopnuix pabom
Pasnoyposnesgvie 3adauu u 3a0anus
Bonpocwi k sxkzameny Ne 1 — 55

7.2. TumnoBble 3alaHud WJIH HWHBIC MaTepHalibl, HBOﬁXOl[I/IMI)Ie JJIA

TeKYyIIero KOHTPOJIs

9.

7.2.1. IllpumepHbIe TEMBI 10KJIAI0B
Hctopus pa3BuTus oONTHYECKOM MHUKpockonuu. IIpobGomoaroroBka s

ONTUYECKONM MUKPOCKOITHH.

@usnyecKkre OCHOBBI ONTHYECKONM MHUKPOCKONHMH. Y CTPOHWCTBO OITHYECKOTO
MHUKpPOCKOIIA: OCHOBHBIE y3JIbl, HUX Ha3HAUYEHWE M Pa3HOBUIHOCTH,
OPUHIMIIHAIbHAS CXEMA.

OnTryeckas MUKPOCKOIIHSI Ha MPOCBET U Ha oTpakeHue. Mertamiorpadusi.
MeToabl ONTUYECKO MUKPOCKOIIMH: UCCIIEA0BAHUE B CBETIIOM U TEMHOM I10JIE,
METOJMKA KOCOTO OCBEILEHMUS.

Metoabl ONTHYECKOW MUKPOCKOIIMU: MHUKPOCKOIIHS B PEXUME OCBEILIECHHUS
PeitnOepra, B pexume ocenienus Kemiepa, B pexxume ocBenienus Xohdmana.
Metoabl ONTUYECKONH MHUKPOCKOIMH: Jia3epHasi KOH(OKanIbHasi MUKPOCKOIIHS;
UHTEPPEPOMETPUS, TOJIAPU3ALMOHHAS MUKPOCKOTIHSL.

Ckanupyromasi OJuKHENoJIbHAsI ONTUYECKass MUKpockonusi. DiyopeclieHTHas
MHUKPOCKOTIUSI.

HuszkoBosibTHAs  3JEKTPOHHAs  MUKPOCKONMS: TMPUHIMN  JEUCTBUS U
0COOEHHOCTH OCYIIECTBIICHHUS.

DNEeKTPOHHAs! MUKPOCKOIHUS BBICOKOTO M CBEPXBBICOKOI'O Pa3peLICHUS.

10.Mexanu3m (opmMupoBaHus M300paK€HHsI M BHJABl KOHTpAacTa B PacTPOBOM

3JEKTPOHHOM MUKPOCKOIIUH.

11.IIpobonoaAroToBKa JUisi MPOCBEUYMBAIOIIEH U  PacTpPOBOM  DIIEKTPOHHOMN

MUKPOCKOIINH.

12.B3aumMoieiicTBHE U3ITyUYEHUS C BEIIECTBOM. THITBI CUTHAJIOB, PETUCTPUPYEMBIX

QJICKTPOHHBIMU MUKPOCKOITAMH.

13.Mexauu3m  gopmupoBaHusi  HW300paX€HWsST W BHUJABI  KOHTpacTta B

IIPOCBEYMBAIOLIEH IJIEKTPOHHON MUKPOCKOIIUH.




14.Ucnionp3oBanne CHOKYCUPOBAHHBIX HJIEKTPOHHBIX M HOHHBIX IYYKOB IS
aHanu3a u Moau(PUKAIUKA MaTePUAIOB. DIIEKTPOHHAS U MOHHAS JIUTOTpadws.

15.91eKTpOHHO-30HI0BbIE MUKpPOAHAIM3ATOPbl. buonoruueckass 3JIEKTPOHHAs
Mukpockonusi. Kppomukpockornus.

16.Anmaparypa mist C3M (30HABI, CKaHEphl, CUCTEMa YIMpaBJICHUS, CHUCTEMa
00paTHOM CBSI3U, UX YCTPOMCTBO U MPUHIUI ACUCTBUS)

17.3mepurenbabie MeToauku C3M.

18.B3aumopeiictBe  Mexay 30HAOM W oOpasnoM  (OpHEHTAIMOHHOE
B3aUMOJICHCTBHE, VHIYKIIMOHHOE B3aNMOJECHCTBUE, JTACTIEPCUOHHOE
B3aUMOJIeHicTBUE, BaH-Aep-BaanbCOBCKOE MPUTSHKEHUE 30HIA K 00pasiy).
Cunbl  B3auMojecTBUS 30HAAa W oOpasua  (KaoWwuUISIpHbIE — CHUJIBL,
MEKMOJIEKYJIsIipHbIe cUiIbl BaH-nep-Baanbca, anre3noHHbIE CHUIIbI)

19.Ucnonb3oBanue metoqoB C3M B ucclieIOBaHUM MTOBEPXHOCTH TBEPAOTO Tela
(TyHHETbHAS CIEKTPOCKOMUS MJisi ONpENEICHUs] MapaMeTpoB MPOBOAUMOCTH
CTPYKTYp, U3yUECHHE HAHOPA3MEPHBIX CTPYKTYP HA MOBEPXHOCTU TPEXMEPHBIX
MakpooOBsekToB, mpumeHeHue ACM myis u3MepeHusl TuIla TPOBOJUMOCTH,
npumenenne CEM s pacuera KOHIIEHTpAlMU JJIEKTPUUYECKH AKTHUBHBIX
npumecei)

20.Metonabl UCCNENOBAHUSA ITOBEPXHOCTH MaTepuasioB. MOHHBIN MHUKpOAHAIMU3.
ABTOMOHHAs MUKpPOCKOTIUA. TOHHO-HEUTpAIN3AIMOHHAS CIIEKTPOCKOIUSI.

21.MeToabl HCCIIENOBAHUS TOBEPXHOCTH MarepHayioB. (OKe-3JIEKTPOHHAsS
cnektpockonusi. udpakuus MeaIeHHbIX 3JeKTpoHOB. [loneBas anekTpoHHas
MUKPOCKOTIUSI.

22.MeToabl uccleJOBaHMs IOBEPXHOCTH MaTEpHUaNoB. S epHbIi raMMa-pe30HaHC.
Macc-crnekTpocKonus BTOPUYHBIX HOHOB.

23.PeHTreHO-CTPYKTYPHBIM aHAIW3 W €ro NPUMEHEHUE Ui aHan3a CTPYKTYPHI
METAJJIOB

24 PenTrenodayopecueHTHBIN 371€MEHTHBIM aHaIu3 KaK UHCTPYMEHT KOHTPOJIA U
JUArHOCTUKH

25.PentrenodiyopecieHTHas CIIEKTPOCKOITHS

26.PentrenoBckast u raMma-1e(heKTOCKOMIHS

2’7.MeTtox MaJoyIJIOBOrO paccesiHrs pEHTTEHOBCKUX JIyden

28.PeHTreHo-ClIeKTPAJIbHBIA AHAJIN3 U €r0 IPUMEHEHNE

29.1IpUMEHUMOCTh PA3IUYHBIX PEHTIEHOBCKUX METOJOB MCCICAOBAHUS IS
JUArHOCTUKM W KOHTPOJISI KOHKPETHBIX MaTepHalioB (METaJIOB, CIUIABOB,
JTUAJIEKTPUKOB, TIOJIMMEPOB, Iefiel, HAHOOOBEKTOB, OMOOOBEKTOB)

30.AxycTUuecKue METOIbl KOHTPOJIA

31.BuxpeTokoBble METOIbI KOHTPOJIS

32. KanwnsspHble METOABI KOHTPOJIA


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

33.MarauTHble METOIbI KOHTPOJIS
34.0nTruyeckue METOAbl KOHTPOJIS
35.PagunanoHHbIE METOABI KOHTPOJIS
36.PagnoBoHOBBIE METOIBI KOHTPOJIS
37.TernoBble METOIBI KOHTPOJIS

38.MeTo1pI TEUEHCKAHUS

39.05eKTpruuecKre METO bl KOHTPOJIS
40.BubparrioHHbIe METOIbI KOHTPOJIS
41.]IluarnocTrika 00bEKTOB MAIIMHOCTPOCHUS
42.Ka4yecTBO NPOAYKIMU U METOIbI KOHTPOJIS

MeToauyeckue peKOMeHIAIUN 110 HAIMCAHUIO, TPeOOBAHNS K 0()OPMIIEHHIO.

O06BeM aokiIaaa 10KeH ObITh pAaCCUYMTAH Ha MIPOU3HECEHUE I0KIa/ia B TCUCHHE
7 -10 MuHyT (3-5 MaIIMHOMUCHBIX JUCTA TEKCTA C IOKIATIOM).
B noknazae 10MKHBI ObITH OTPAXKEHBI CIETYIONINE MOMEHTHI:

1. Hcropust mosiBIIeHUs TAaHHOTO METO/1a (METOIHKH );

2. ®u3nuecKkre OCHOBBI METOa (METOAUKH);

3. [Tpubop, peanmm3yromwuii AaHHBIA METOJ (METOAWKY), W OCOOCHHOCTH €Tro
KOHCTPYKITUH;

4. TpeboBanus k oOpasiam, UCMOIb3yEMbIM B TAHHOM METOJI€ (METOJIUKE);

5. [Ipumepsl oCcyllecTBIEHUS JAHHOTO METO/1a (METOIUKH);

6. Bo3MoxHOCTH MeToa (METOIUKH).

[Ipu moAroroBke HEOOXOIMMO COCTaBUTh HE TOJIBKO TEKCT JAOKJIaAa, HO U
HEOOXOMMBIH WJUTFOCTPATUBHBIM MaTepuall, CONPOBOKIAIOIINI JT0KJIa]l (OCHOBHBIE
TE3UCHI, POPMYJIBI, CXEMBI, YePTEKHU, TAOIUIIBI, TpadUKH U TUarpaMmel, potorpaduu
U T.I.) B BUJIe nipe3eHTanuu B popmate PowerPoint.

Kpurtepuu oueHnku:
- «OTJIMYHO» - IMOATOTOBJIEHA IPE3EHTALMsI U CIEIAHO YCTHOE COOOIIEHHUE, IJe

pPacKpbITbl HCTOpPUSl TOSBIEHUS M (PU3MYECKHE OCHOBBI METOAMKH; Hpuodop,
pealn3yIoluil TaHHYI0 METOAUKY, 1 OCOOEHHOCTH €r0 KOHCTPYKLHHU; TpeOOBaHUs K
oOpasiam, MCIOJb3yEeMbIM B JIaHHOM METOJMKE; MPUMEPhl OCYIIECTBICHUS TaHHOU
METOJIMKH; BO3MOXHOCTH METOUKH.

- «XOpoLIO» - IMOATOTOBJIEHA INPE3EHTAlUs M CIEIAHO YCTHOE COOOLIEHME, IIe
packpbIThl TpeOOBaHUS K OOpa3laM, UCHOJb3yeMbIM B JAHHOW METOIUKE; Mpuoop,
peanu3youMi TaHHYI0 METOANKY, U OCOOEHHOCTH €r0 KOHCTPYKIUMHU; BO3MOKHOCTH
METOJUKH.



- «YIOBJIETBOPUTEIBHO» - TIOJITOTOBJIEHA TMPE3CHTAMS W CHAENAaHO YCTHOE
cooO0IIeHne, TJe TOKa3aHbl MPUOOP, peamu3yIomuid JaHHYI0 METOAWKY, H
OCOOEHHOCTH €r0 KOHCTPYKIIHH.

- «HEYJOBJIETBOPHUTEIHHOY» - HE MOATOTOBJICHA MPE3CHTAIUS U HE CIIETaHO YCTHOE
cooOleHne OO ClIeTaHHOE COOOIIEHNE HE PACKPBIBAET U MOJIOBUHBI TpeOOBaHUH,
IPEABSBISIEMBIX K KPUTEPHIO «OTITUIHOY.

7.2.2. KoMIJIEKT 0TY€TOB 10 JIAa00OPATOPHBIM padoTam

JlaGopaTopHnasi pabora Nel «MaKpOCTPYKTYPHbIH aHAJIN3 METAJJIOB U

CILIABOBY»
®opma oTyeTa 1o JadboparopHoit padore Nel
Ha3Banue paboTsl

Lenp pa®oThl, 3a1a4u pabOTHI
Ob6opynoBaHue U MaTepHabl

b=

KoHcrniekT TeopeTrnueckux cCBeACHUN (M3I0XKHUTh METOAMKY IMPUTOTOBJICHUS U
TpaBJCHUS MakpouuwiudoB, omucaTh AEPEKThl HCCIECTOBAHHBIX MaKpOILIH(OB,
3aprCOBaTh WX M YKa3aTh IPUYUHBI BOSHUKHOBEHUS)

5. Omnmcartp XapakTep U3y4YEHHBIX U3JIOMOB.

JladbopaTopHasi padora Ne2 « MUKPOCTPYKTYPHBIH AHAJIU3»
®opma otyeTa mo JadoparopHoi padore Ne2
Ha3Banue pa®oTsl

Lenps pa®oThl, 3a1a4u pabOTHI
OGopynoBaHue U MaTEpUATIBI

b o S

KoHCcnekT TeopeTHdyecknx CBeIeHWUH (M3I0KUTh METOAUKY MPUTOTOBIICHUS H
TpaBIIEGHUST ~ MUKpPONUIM(OB,  pacrmeyaTaTh  3alUCaHHOE  U300pakKCHHE
MUKPOCTPYKTYPBI HCCIIEIOBAHHBIX MUKPOLLITU(OB U OMTUCATh CTPYKTYpy. KopoTko
U3JI0KUTHh BO3MOKHOCTH 00pabO0TKH HH(POPMAIIMH C TIOMOIIBIO TIPOTPAMM)

5. IlpuBecTn maHHBIE MO MPOBEACHHOMY H3MEPEHUIO BEIMYHMHBI 3€pPHA U JIPYTUX
OCHOBHBIX TMTAPaMETPOB.

JlabopatopHas paGora Ne3 «Bbicokopa3pemiawonasi peHTreHOBCKast

audpakToMmeTpus U pedIeKTOMETPUSA»
dopmMa oT4eTa Mo J1adopaTopHoii padore Ne3
1. HaszBanme paGoThbI

2. llenb paboThl, 337241 paOOTHI
3. Ob6opyaoBaHUE U MAaTEpUAIIBI



4.

KoHcriekT  TeopeTWyecKkux  CBeNEeHUN  (M3JIOKUTh  (DU3UYECKHE  OCHOBBI
PEHTIC€HOBCKOM TUpaKTOMETPHUH, PEPICKTOMETPUH, ONTUCAHUE 000PYIOBAHUS U
BO3MOKHOCTH METOJIOB)

VYka3aTh BO3MOXKHOCTH PAacCMaTpUBAEMOT0 METOJA ISl M3YUYEHUS TOJIIHHBI H
COCTaBa DJMHUTAKCHUAIBHOTO CJIOS, TOJIIUHBI CJIOS M TEepUoAa MHOTOCIIOHHBIX

CTPYKTYP.

JlabopaTopHnasi padora Ne4 «IIpocBeunBaromas 3J1eKTPOHHASE MUKPOCKONMSD)

ol S

dopma oT4eTa Mo J1ad6opaTopHoil padore Ned
Hassanue pabotel

Lenp pa®oThl, 3a1aun pabOTHI

OGopynoBaHKe U MaTEpUATIBI

KoHcniekT TeopeTHueckux CBEACHUN (M3IOXKHUTh MNPUHIUIHAIEHYIO CXEMY
AIIEKTPOHHOI'0 MUKPOCKOIIA € MOSICHEHNUSIMU Ha3HAYEHUH U TapaMeTPOB OCHOBHBIX
y3JI0B; MPUMEHEHHE METO/1a JIEKTPOHHON MUKPOCKOITMU B MaTEPUATIOBEACHUN )
Onucanue BHIIOJHEHHBIX paboT.

JlaGoparopHasi pabora NeS « CkaHUPYOLIAA 3JIEKTPOHHAS MUKPOCKOIUS»

=

dopma oT4eTa 1o JjaboparopHou padore NeS
Ha3Banue paboTsl

[enb paboThl, 3a1a4K pabOTHI

OO6opynoBanue U MaTepuaibl

KoHcriekT TeopeTHdeckux CBEACHUN (M3J0KUTh MPUHIUIHAIBHYIO CXEMY
AIIEKTPOHHOT'O MUKPOCKOTIA C TIOSICHEHUSIMU Ha3HAYCHUH U TTapaMeTPOB OCHOBHBIX
y3JI0B; MPUHITUTHATHHBIC CXEMBI DHEPTOAUCTICPCHOHHOTO u
BOJTHOJUCTIEPCOHHOTO CIIEKTPOMETPOB C yKa3aHUEM WX OCHOBHBIX MapamMeTpOB
M Ha3HAYCHHWH, TPUMCHCHHE METO/Ja OSJEKTPOHHOWM MHUKPOCKONHH B
MaTepUaIOBEICHUH )

Onucanue BBITIOJHEHHBIX PadoT.

JlabopaTtopnas paGora Ne6 «M3mepenne pesibeda u CBOHCTB NOBEPXHOCTH

METOdaMHU TyHHeHbHOﬁ MHUKPOCKOIINH»

s

dopmMa oT4eTa MO JadoparopHoii padore Ne6
HazBanue paboTsr

[{ens pa®oThI, 3a1auu pabOTHI
O06opynoBaHue U MaTEPUATIBI
KOHCITEKT TeopeTH4ecKuX CBEACHUN (HM3JI0KUTh MPUHIUIHAIBHYIO CXEMY
CKaHHMPYIOIIETO 30HOBOTO MHMKPOCKONA C TIOSCHEHUSMH HA3HAYCHUHA U



5.

apaMeTpPOB OCHOBHBIX y3JI0B; OCHOBHBIE METOJUKH TYHHEIbHOW MUKPOCKOINH;
ONHCaHUE B3aWMOJEUCTBUSA 30HAA C TMOBEPXHOCTHIO; (AKTOPBI, BIUSIOLIUE HA
M300paKEHUE)

Onucanne BHITOTHEHHBIX PadoOT.

JlaGoparopnass paGora Ne7 «U3mepenue peabedpa W yNPYrux CBOMCTB

MOBEPXHOCTU METOAAMH aTOMHO-CHJIOBOM MHUKPOCKOIINH»

=

®opma oT4eTa 1o JadopaTopHoil padore Ne7
Ha3Banue paboTsl

[enb paboTh, 3a1a4K pabOTHI

O6opynoBanue U MaTepuaibl

KoHcriekT TeopeTHdeckux CBeACHUN (M3J0KUTh MPUHIUIHAIBHYIO CXEMY
CKaHHMPYIOIIETO 30HJOBOTO MHKPOCKOMA C TIOSICHEHUSMU HA3HAUYCHUA U
MapaMeTpOB  OCHOBHBIX  y3JIOB; OCHOBHBICE METOJWKHA  ATOMHO-CHJIOBOM
MUKPOCKOIINH; OMHMCAaHUE B3aWUMOJCHCTBUSA 30HJA C MOBEPXHOCTHIO; (haKTOPHI,
BIIUSIONIUE HA U300paXKEHUE)

Onucanne BHITIOTHEHHBIX paOoOT.

JlaGoparopHasi pabora Ne8 «M3mepeHune TBepaOCTID)

=

®opma oT4eTa 1o JadopaTropHoil padore Ne§
Ha3Banue paboTsl

[enb paboThI, 3a1a4K pabOTHI

O06opynoBaHKE U MaTEPUATIBI

KoHcriekT TeopeTHdecKkux CBEACHUH (HM3J0KUTh MPUHIUIHUAIBHYI0 CXEMY
CKaHHMPYIOMIETO 30HJOBOTO MHKPOCKOMA C TIOSICHEHUSMHU HA3HAYCHUA U
MapaMeTpOB  OCHOBHBIX  y3JIOB; OCHOBHBIC METOJWKHA aTOMHO-CHJIOBOM
MUKPOCKOIINH; OMHMCAaHUE B3aWUMOJCHCTBUS 30HJA C MOBEPXHOCTHIO; (haKTOPHI,
BIIUSIONIUE HA U300paXKeHUE)

Onucanue BHITIOTHEHHBIX PaOoOT.

JlaGoparopHasi pabora Ne9 «OnpeneseHue MeXaHM4ECKUX XaPAKTEPUCTHK

Oﬁpasua METOAOM OIHOOCHOI'O PACTAKCHUS)

b o S

dopMa oTyeTa o JadoparopHoii padore Ne9
Ha3Banue pa®oTsl

Lenp pa®oThl, 3a1a4u pabOTHI
Ob6opynoBaHue U MaTepuaIbl
KoHcmiekT TeopeTnyeckux CBEASHHH (M3JI0KUTh TNPUHLIUMUAIBHYIO CXEMY
CKaHUPYIOLLEr0 30HJOBOTO MHUKPOCKONA C TMOSICHEHUSIMH Ha3HAaYeHUl u
IapaMeTpOB  OCHOBHBIX  Y3JIOB; OCHOBHBIE METOJUKH aTOMHO-CHJIOBOU



MHUKPOCKOTIMH; OIHCAaHHE B3aMMOJIEHCTBUS 30HAA C IOBEPXHOCTBIO; (DAKTOPHI,
BIIUSIOIIUE HA N300paKeHue)
5. Omnmcanue BBHITOJTHEHHBIX PadoT.

TpedoBanus k opopMiIeHUIO
Tumynvusiii aucm ohOpMIISIETCS CIETYIONIUM 00pa3oM:
1. B BepxHeM moJje JIucTa yKa3blBaloT MOJTHOE HANMEHOBAHHE YIEeOHOTO 3aBeICHUS

U Kadepbl, Ha KOTOPO BBITIONMHSITIACH JaHHAs padoTa.

2. B cpemnem moie yka3piBaeTCsl BHI paOOThI, B JaHHOM cliydae jJabopaTtopHas
paborta, u HUXe ee Ha3BaHue. Ha3zBanwue mabopaTopHoil pabOThI TPUBOAUTCS O€3 ClTOBa
mema Y B KaBBIYKU HE 3aKII0YACTCA.

3. Hanee Onwke K MpaBOMY Kpar TUTYJBHOIO JIUCTA YKA3bIBAIOT (PaMUIIMIO,
WHUIMAIBL, KypC U TPYTITY y4Yallerocs, BHIIOIHUBIIETO padoTy.

4. B HmwKHEM moJje JHMCTa YKa3blBa€TCS MECTO BBHITIOJHEHHsI pPaOOTHI U TOX €€
HarnucaHus (6e3 cioBa 200).

Lenv pabomul, 3a0auu pabomsi, 060pyd0saHue U Mamepuaivl JOJDKHBI OTPaXKaTh
TEeMy JIa0OpaTOpPHOU pabOThI, a TAK)KE KOHKPETHBIE 33]1a4H, ITOCTABIICHHBIE CTY/ICHTY
Ha TIEpHUO/I BbINoJHEHUs paboThl. [To 00beMy X onucaHue COCTaBISET OT
HECKOJBKHUX CTPOK 110 0,5 cTpaHuUIIbI.

Koncnexm  meopemuueckux ceedenuu. B 3TOM  paznene  u3naraercs

TEOPETUYECCKOE OMHCAHUE M3Yy4aeMOTo B pPadOoTe SBJICHUS WM MPOIIECca, MPUBOISTCS
TaK)Ke HEOOXOAMMBIE pacueTHbIC (opMyJIbl. [IpUBOAUTCS cXeMa SKCIIEPUMEHTATLHOM
YCTaHOBKH C OIKCaHUEM ee¢ paboThl U MOAPOOHO H3JIaraeTcsi METOAMKA MPOBEACHHS
AKCIIEPUMEHTA, TIPOIIECC MOTYICHHS JaHHBIX B CITOCO0 X 00paboOTKH.

OKcnepumenmanvHvle  pesyaibmamul. B 3TOM  pazmene  TPHBOIATCS
HETIOCPEJICTBEHHO PE3yJIbTAThl, TOJYyYeHHBICE B XOJ€ TPOBEACHHS J1ab0paTOPHBIX
pabor.

OTtuer mo nmabopaTopHON paboTe 0hOPMIIIETCS B TETpPaaH ISl TaOOPATOPHBIX
pabor.



OOpa3er] HanMCaHUsI TUTYJIBHOTO JIMCTA 1JA00paTOPHON PabOTHI:

MMHHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHM S POCCUMCKOU
OEJIEPALINN
(benepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICIIET0 00pa30BaHUs
«TOnBATTUHCKUI TOCYIapCTBEHHBIN YHUBEPCUTET)

Kadenpa «Hanorexnonmoruu, MmarepraioBeICHHE U MEXaHUKA»

Jlabopatopnas pabora 1
MaKpoCTPYKTYPHBbIN aHAJIU3 METAJJIOB U CILVIABOB

Beinmoanna:
Cmyoenm ep. MTMm-1401
Coxonos FO.B.

TompsatTn 20

Kputepum onenku:

- OLIEHKAa «3auTEHO» BBICTABISIETCS CTYICHTY, €CiH JiabopaTopHas paboTa
BBITIOJTHEHA, OTYET MO0 JabopaTopHoil paboTe o¢opMIIeH, JaHbl OTBETHl Ha
KOHTPOJILHBIC BOIIPOCHI;

- OLIEHKA «HE 3a4TEHOY» BBICTABIISICTCS CTYICHTY, €CIIH JlabopaTopHas paboTa He
BBITIOJTHEHA WJIK HEe 0(hOPMIICH OTUYET 10 JIA0OpATOPHOM pabOTe MU HE JaHBI OTBETHI
Ha KOHTPOJILHBIC BOIIPOCHI.



7.3. OueHo4YHbIe CpeacTBa JJIf MPOMEKYTOYHON ATTECTAMH MO UTOram
O0CBOEHMS JUCHHUILITHHBI

7.3.1. Boripochl K NPOMEKYTOYHOM ATTeCTALNH

Cemectp 4

Ne ni/m Bomnpocs! k 3x3aMeny

1. Hcropus pa3BuTHS ONITUYECKOW MUKPOCKOTTUH. [Ipo6omoaroToBka st ONTHYECKOM
MHUKPOCKOIHH.

2. @u3nuecKue OCHOBBI ONTHYECKOW MHUKPOCKONHUHU. YCTPOWCTBO ONTHYECKOIO
MHUKPOCKOIIa: OCHOBHBIE y3JIbl, UX HA3HAUEHUE U PA3HOBUIHOCTH, IPUHLUIIHAIIbHAS
cXema.

3. OnTHyeckasi MUKPOCKOTIHS Ha MTPOCBET U Ha oTpaxxeHue. Metamnorpadus.

4. MeTopl ONTHYECKONH MHKPOCKOIIMHU: MCCIIEJOBAHME B CBETJIOM M TEMHOM IIOJIE,
METOJMKA KOCOTO OCBELICHUSI.

5. MeTtonbl ONTHYECKOM MHUKPOCKONUU: MHUKPOCKONHUS B PEXKHUME OCBEIICHUS
Peitnbepra, B pexxume ocserenus Kemnepa, B pexume ocsenienus Xoddmana.

6. MeTtoapl ONTHYECKOW MHKPOCKOIMU: Jla3epHass KOH(OKanbHAs MHKpPOCKOIIHS;
uHTepdepomMeTpusi, NOIAPU3ALHMOHHAST MUKPOCKOITHSI.

7. Ckanupyromasi ONMKHENOJIbHAsT ONTUYECKass MHKpockonus. DiyopecieHTHas
MUKPOCKOTIIHSL.

8. Metoapl W TpUOOpPHI  JUISL  PETUCTPAllMM  pEHTreHorpamMm: (OTOMETON U
PEHTTeHOBCKask AUPPAKTOMETPHUS.

9. Knaccubukanus  METOIOB ~ pPEHTICHOCTPYKTYpHOTO  aHaimm3a.  MeTojbl
HCCIIEI0BaHUS] MOHOKPHUCTAJUIOB.

10. Meton nonukpucrtamia. [IpyuHIunel onpeneneHuss KpUCTAIUIMUECKONH CTPYKTYpbI
[0 pEeHTreHorpamme noyiukpuctaia. l[IpennsmoHHoe omnpenerceHue MNEPUOIOB
PELIETKH.

1. @®a30BbIi KAUECTBEHHBIN U KOJIMUECTBEHHBIN aHanu3. OnpeaeneHue Tuia TBepAOoro
pacTtBopa.

12. OneHka COBEpILIEHCTBA CTPYKTYPbl 3€pPEH B MOJMKPUCTAUIAX IO YIIUPEHHUIO

I[I/I(l)paKI_II/IOHHLIX MaKCHUMYMOB. OI_[eHKa PasMCPOB YaCTUIl B HAHOMATCPpHaIax.

13. OcHosuble uaen bepra, nexamue B ocHOBe nudpakiunoHHON Tonorpaduu. Meroa
bepra-bapperra. Meron llyneia, Jlam6o, ['mabe-TenneBuna, meroa OymkuBapo.

14. PentrenoBckast Tomorpadus BbICOKOTO pazpemieHusi. Meton Jlanra u ero
BO3MOKHOCTH. MeTo/ibl aHOMaJbHOTO IPOXOXKJIEHHs, OCHOBaHHbIE Ha 3(¢exTe
bopmana. CekrmonHas Tomorpadusi.

15. JIByXKpucTanbHas PEHTI€HOBCKas Tornorpadus u CHEKTPOCKOIUS.
TpexkpucranpHas Tonorpagus.

16. PentrenoBckass Tomorpadus B CHHXPOTPOHHOM W3dyueHWU. Tomorpadus B
HETPEPHIBHOM CIIEKTpE.

17. AHau3 TEKCTYp: MOCTPOSHHUE U aHAJIHM3 MPSAMBIX U OOPATHBIX MOJIOCHBIX (UTyD.

18. Hu3koBoNMbTHAS 3JEKTPOHHAS MUKPOCKOMUS: MPUHIUI JACHCTBUS U OCOOCHHOCTH

OCYIIECTBIICHUSI.




19.

3epKaipHasi 3JIEKTPOHHAsE MUKPOCKOIIHS.

20. [Tonmyuyenne n o0paboTka M300pakeHUH HaHOOOBEKTOB. Pasperienue u KpuTepuu
€ro OLICHKH.

21. Hcnonb3oBanne coKyCHPOBAHHBIX JEKTPOHHBIX U MOHHBIX MYYKOB ISl aHAIHU3a
MaTepHaJIoB.

22. DNeKTpOHHAs U HOHHAS JINTOTpadusi.

23. DJIEKTPOHHAs MUKPOCKOITHSI BRICOKOTO M CBEPXBBICOKOTO Pa3pEeIICHMSI.

24. Mexanu3m QopMUpoOBaHUS H300paKeHHsT W BUIBI KOHTpacTa B PacTpOBOM
3JIEKTPOHHOW MUKPOCKOTIHUH.

25. DJIEKTPOHHO-30H0BbIE MUKPOAHATN3aTOPHI.

26. WuTtepnperanuist  TpeXMEpHOH  CTPYKTYpbl ~ HaHOOOBEKTOB.  TpexmepHas
PEKOHCTPYKIIMS: OCHOBHBIE TIPUHIIHIIHI.

27. [IpoGomoaroToBKa  AJIS  TPOCBEUMBAIONMIEH ¥ PAcTPOBOM  DIIEKTPOHHOM
MHUKPOCKOIIHH.

28. buosiornyeckas seKTpoHHasi MUKpockonusa. Kpuomukpockonus.

29. B3aumopeiicTBue M3Iy4yeHUsI C BEHIECTBOM. THIBI CUTHAJIOB, PETUCTPUPYEMBIX
AEKTPOHHBIMU MUKPOCKOIIAMHU.

30. Amnmaparypa mist C3M (30HAbI, CKaHEPHI, CUCTEMa YIIPaBJIEHUs, CUCTEMa 00paTHOM
CBSI3H).

31. Wzmepurensubie Metoaukun CTM (Tomorpaduueckuil peskuM, TOKOBBIM pPEXHM,
CHEKTPOCKOIHS).

32. Tunel cunoBeix B3ammogelcTBuii B ACM. Ympyrue B3ammomeucTBus. 3agada
I'epua.

33. Cutbl B3aMOJICHCTBHSI 30H1a U 00pa3iia (KamuUIIPHBIE CHITBI, MEXMOJICKYJISPHBIC
cuiibl Ban-nep-Baainbca, anre3noHHble CUIIbI)

34. B3aumoneiicTBue MexIy 30HA0OM U 00pasiioM (OpUEHTAIIMOHHOE B3aUMOICHCTBUE,
WHAYKIIMOHHOE B3aWMOJICUCTBUE, IUCIEPCHOHHOE B3auMojeHcTBUEe, Ban-nep-
BaaJIbCOBCKOE MPUTSHKEHUE 30Ha K 00pasiry)

35. Mertponoruueckoe obecnieuenne ACM (XpaHeHHE €IUHUIIBI JJTUHBI, JTUHEHHBIE
MepBI AJI1 aTOMHO-CHJIOBBIX MUKPOCKOIIOB, MeToInKa oBepku ACM)

36. Ucnonb3oBanue meronoB C3M B uccieoBaHUM HAaHOCTPYKTYP M IOBEPXHOCTH
TBEPAOro Tena (TyHHEIbHAs CIEKTPOCKOMHS MJiss OIpeAeTeHUs] IapamMeTpoB
IIPOBOJAMMOCTH CTPYKTYp, U3yUYEHUE HAHOPA3MEPHBIX CTPYKTYp Ha IOBEPXHOCTHU
TPEXMEPHBIX MaKpooObekToB, npuMmeHenne ACM nns wu3MepeHus THUMa
npoBoauMocty, npuMmeHeHne CEM 11 pacueta KOHLEHTPALUU AJIEKTPUYECKU
AKTUBHBIX ITPUMECEH)

37. C3M nutorpadus. Dnekrpoxumudeckas C3M Moaudukaius TOBEpPXHOCTH

38. IInenxu Jlenrmropa-bnomxert u C3M. N3smepenne JIb-mieHok B pexxumax CTM n
TTOJTYKOHTAKTHBIX MOJI

39. Metonpl uWcclieIOBaHUSI TOBEPXHOCTH MaTepuanoB. WOHHBIM MUKpOaHAIIN3.
ABTOHOHHAasA MUKpOCKoMHUsl. IOHHO-HEHTpalln3aliuOHHAs! CHEKTPOCKOMUSI.

40. Metonel  uWccinenoBaHUsS — MOBEPXHOCTH  MarepuasioB.  Oxe-31eKTpOHHas
cnektpockonus. Jludpakuus MeIIeHHBIX JJIeKTPoHOB. [lomeBast 3yeKTpOHHas
MUKPOCKOTIHSI.

41. Metonbl HCCeAOBaHUS TMOBEPXHOCTU MaTE€pUANIOB. fepHbIA ramMMa-pe30HaHC.
Macc-creKTpoCKON sl BTOPUYHBIX HOHOB.

42. Meroasl HUCClIENOBaHMUS IOPUCTOM CTPYKTYphl HaHOMaTepHayloB. MeTonabl

ra30MPOHUIIAEMOCTH M aJICOPOIMOHHBIC (CTAaTHYSCKUE M JTUHAMHUYCCKHE) METOJIBI




JUIL  OTpe/eTIeHNs] YAENbHON TOBEpPXHOCTH HaHoMmarepuaiaoB. OObeMHBIE U
MacCOBBIE CTATUYECKHE METO/IbI ONPEIEIICHUS yAECIbHONU TOBEPXHOCTH.

43. MeTtonpl onpezaeneHuss 3JEMEHTHOIO COCTaBa JUCHEPCHBIX Cpel. XUMUYECKUE
METOJbl: TPAaBUMETPUYECKUH (MACCOBBIM) M THUTPUMETPUUYCCKUN (0OBEMHBIN)
aHaJIN3bI.

44. Meroasl uccaeAOBaHUS MEXAHMYECKHMX CBOMCTB MaTepuasioB. (Crarnueckue
WCIIBITaHUSI MaTEPUAJIOB.

45. Meroasl HccineOBaHUS MEXAaHWYECKMX CBOWCTB MaTepualoB. TBepaoCcTb U
MHUKPOTBEPAOCTH METAJLJIOB.

46. MeTtonpl ncciaeloBaHUS MEXAHUYECKUMX CBOMCTB MarepuasoB. JnHaMuyeckue
WCIIBITaHUSI MaTEPUAJIOB.

47. Metonpl HCClEAOBaHUS MEXaHMYECKUX CBOMCTB MarepuanoB. Llukmnueckue
UCIIBITaHUSI MAaTEPUAJIOB.

48. Metoapl uccienoBaHus (U3MYECKHX XapaKTEPUCTUK MaTepuanoB. MeTon
onpeziesieHus! 3JIeKTPOCONpOTHBIECHUS. CBEepXIPOBOJIUMOCTb.

49. Mertoapl uccienoBaHuss (PU3NYECKUX XapaKTEPUCTUK MaTepuasioB. OnTHYecKue
cBoicTBa HaHOCHCTeM. KBaHTOBOpa3MepHbIi (DG eKT.

50. Metoapl uccnenoBaHus (U3MYECKHX XapaKTEPUCTUK MaTepuanoB. MeTon
BHYTPEHHETO TPEHUS.

51. Metoapl wuccnenoBaHus (U3MYECKHX XapaKTEPUCTUK MaTepuanoB. MeTon
aKyCTHMYECKON SMMCCHH.

52. MeTtobl HCCIIEI0BaHUS buzneckux XapaKTEPUCTHK MaTepUasoB.
JuddeperunanbHas CKaHUPYOLIAs KAJIOPUMETPHSL.

53. Metonpl uccienoBaHUs (PU3NYECKUX XapaKTEPUCTHK MaTepuayioB. MeTobl
OIIPEACICHUS] MATHUTHBIX CBOMCTB BEIIECTB M1 HAHOCUCTEM.

54. Metonpl uccienoBaHus (PU3NYECKUX XapaKTEPUCTHK MaTepuayioB. MeTobl
M3MEpPEHUS SHTAIbIINH, TEIVIOEMKOCTH U TEIUIONPOBOJAHOCTH.

55. MeTtonpl uccienoBaHUS (PU3NYECKUX XapaKTEPUCTHK MaTepuayioB. MeToabl
U3MEPEHUS TNIOTHOCTH M TEPMHUECKOT0 PACIIMPEHUS] MAaTEPUAJIOB.

7.3.2. Kpurepuu 1 HOPpMbI OLIEHKH

dopma
NpoBeAeHU
Cemec "
p NPOME:KYTO Kpurtepun n HopMbI OlleHKH
YHO#
aTrecTanu
U
4 OK3aMeH YcBoeHue MosTyuyeHHbIX 3HaHUH MTOJTHOE, B CUCTEME, B
(ycTHO) COTINHOy | COOTBETCTBHI C TpeOOBaHUAMU Y4eOHOI MpOrpamMMmBbl;
JIOIYCKAIOTCS €IMHUYHBIE HECYIIECTBEHHbIE OIINOKH,
CaMOCTOSITENIbHO UCTIPABIISIEMbIE CTYJCHTAMHU
YcBoeHue MMoTyuyeHHbIX 3HAaHUH MTOJTHOE, B CUCTEME, B
COOTBETCTBUU C TPEOOBAHUSAMHU YUEOHON POTPaMMBI;
«XOPOLIO» JIOIYCKAIOTCS OT/IeNIbHbIE HECYILIECTBEHHbIE OIIUOKH,
WCTIpaBJIsIeMbIe CTYJICHTaMH TIOCIIE YKa3aHUS
IIpero/iaBaTelis Ha HUX
YcBOEHUE MOTyUYeHHBIX 3HAHUH HEMOJTHOE, OTHAKO TO
«yJIOBJIETBOPU
TEILHON HE MPEMSITCTBYET YCBOCHUIO MOCIIETYIOIIEro
MPOrPaMMHOTO MaTepuaa; JOMyCKaITCsl OTACITbHBIE




CemMmec
Tp

dopma
NPOBeEIeHU
A
NPOMEKYTO
YHOM
arrecTanu
"

Kpurepuu u HopMbI OLIEHKHU

CYHICCTBCHHBIC OHII/I6KI/I, HCITPABJICHHBIC C ITIOMOIIBIO
npenoaaBaTCis

«HEYIOBIIETBO
PUTEIBHO»

YcBoeHne yueOHOro MaTepraa HermoIHoe,
0eCCUCTEMHOE, UTO MPETSATCTBYET YCBOCHUIO
nocneayouei yueoHoi HHPOopMaIK; CYIIIeCTBEHHbBIE
OLLIMOKY, HEUCIIPABIISIEMbIE J1aXKE C IIOMOILBIO
npenojaBaTesns




8. YueOHO-MeTOAMUYEeCKOE U MH(OPMALIMOHHOE O0ecneYeHne JUCHUILTHHbI

8.1. O6s3aTenbHas auTEpaTypa

Tun (yueOHuK,

yueOHOe KoanuectBo B
N nocooue, HAY4YHOM
0
w/n ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJioBoOK) yueOHO- I'op w3nanus onbauoTexe /
MeToAMYecKoe HaumenoBanue
nocoodue, 9bC
NMPAKTHKYM, Ap.)
OU3NKO-XUMUICCKUE METOJIbI WCCIIEIOBAHHS
matepuainoB. CocraB, CTpyKTypa : yuyeOHOe mocobue
AB. Comm JL A | gt e IOV, 2018, — 115
1 Bunnuk, A. C. YepHyxa, poTa. " pLs ) YyebHOoe mocobue 2018 ObC "Jlanp"
. c.— Texkcr : snexkTpoHHbIil / JlaHb : 31€KTPOHHO-
H. C. 3a6eiiBopoTa
OoubnuoreyHas cucrema. — URL:
https://e.lanbook.com/book/146040
OU3NKO-XUMUICCKUE METOJTbI WCCIIEIOBAHHS
MaTepHaoB : yueOHO-MeToanueckoe nocodue / B. B.
B. B. Buorpazios, A. B. Bunorpanos, A. B. Bunorpagos, M. . Mopo30B [u Vebiio-
ap.]. — Cankrt-Ilerepoypr : HUY UTMO, 2019. — " "
2 Bunorpanos, M. U. N METOIUYECKOE 2019 SBbC "Jlaup
72 c.— Tekcr : 351eKTpoHHBIH // JIaHb : 3JIeKTpOHHO-
Mopo3oB [u ap.]. nocobue

ouobIMoTeyHas CHUCTEMA. — URL:

https://e.lanbook.com/book/136419



https://e.lanbook.com/book/146040
https://e.lanbook.com/book/136419

8.2. JlomosiHUTEJIbHAS JINTEPATYpPA

Tun (y4eOHHK,

yueOHOe KoanuectBo B
nocoowue, HAY4YHOMH
Ne
wn ABTOpPBI, COCTABUTEH 3arsnaBue (3aroJ10BoOK) yueOHo- I'op m3nanus ondauoTexe /
METOoanYecKoe Haumenosanue
nocoodue, 9bC
NPAKTHKYM, AP.)
Kanpiruna 0. H.
Ou3nyeckue METOJbl  HMCCIEAOBAaHUS  BEIIECTB
1 | Kansiruna O. H. [OnexTponHsblii pecype] : yueb. mocobme / O. H. VY4aebHoe mocobue 2014 3BC «IPRbooks»
Kanbiruna, A. I'. UetBepuxona, B. JI. bepaunckuii. -
Openoypr : OI'Y : OBC ACB, 2014. - 141 c.
ITanoBa T. B.
CoBpeMECHHBIE METOJBI HUCCIICIOBAHHS BEIIECTBA
) [TanoBa T. B. [DN1eKTpOHHBIH pecypc] : DIEKTPOHHAs U ONITUYECKast VaebHoe 10coGHe 2016 3EC «IPRbooks

MUKpockorus : yueb. mocodue / T. B. Ilanoma. -
Omck : OMI'Y um. @. M. [ocroesckoro, 2016. - 80
c. : i - ISBN 978-5-7779-2052-2.




8.3. Ilepeuenb mpodeccHoOHATBHBIX 0a3 JAHHBIX U MH(OPMAIHOHHBIX
CIIPABOYHBIX CHCTEM

] Meramioo6paboTka [DJIEKTPOHHBIN pecypc| : HAyYHO-TIPOW3B. XKYpPH. / DIEKTPOH.
www.biomagres.com/content - apxuB crareil xypHaina BioMagnetic Research
and Technology, MOCBSIIEHHOTO HAHOTEXHOJIOTHSIM.

J http://thescipub.com/journals/ajnt - penenszupyemslii xypHan American
Journal of Nanotechnology my0OnukyeT pe3yiabTaThl UCCAEIOBaHUM B 00JacTH
MaTepUH Ha aTOMHOM U MOJICKYJIIPHOM YPOBHE.

e http:/www.mammp-journal.com - perneH3upyembiii xypHai Mechanics of
Advanced Materials and Modern Processes myOnauKyeT —pe3yJbTaThl
UCCJIeIOBAaHU B 00JIaCTH MEXaHUKU COBPEMEHHBIX MaTEPHAIIOB, OCOOBIN aKIICHT
nenaercsi Ha GU3NKY U MEXaHHUKY JehopMallii, MOBPEXKICHUS U Pa3pyIICHUS B
MIPOU3BOICTBEHHBIX MIPOIIECCaX.

J http://www.immijournal.com - peueH3upyemblii >xkypHasi Integrating
Materials and Manufacturing Innovation nmy0yiuKyeT pe3yJbTaTbl UCCIEI0BAHUIMA
B 00JacCTH OTKPBITHS, Pa3BUTHSI W NPUMCHEHHUS MaTepUaiOB  C IEJbIO
MIPAKTUYECKOTO HUCITOJIB30BAHUS B IPOU3BOICTBE.

o WebofScience[DnexkTponnblii  pecypc] @ MyJIbTHAUCHUIUTMHAPHAS
pedeparuBHas 6a3za manubiX. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum
nocTymna : apps.webofknowledge.com. — 3ari. ¢ a3xpana. — 3. pyc., aHTJL.

o Scopus[DnekTponHbii  pecypc] : pedeparuBHas 0aza  JTaHHBIX.
— Netherlands: Elsevier, 2004— . — Pexxum poctymna : scopus.com. — 3ari. ¢
JKpaHa. — 3. pyc., aHrIL.

o Elibrary[9nexTponHnbiii pecypc] : HayuyHas 3J€KTpOHHAs OMOIMOTEeKa. —

Mockga : HOb, 2000— . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ akpana. — 3.
pyc., aHrJL.

o SpringerLink[DnexTpoHHbII pecypc] : [6a3a JTAHHBIX |.
— Switzerland: SpringerNature, 1842— . — Pexxum goctyna : link.springer.com. —
3aru. ¢ 3kpaHa. — 3. aHrIL.

o ScienceDirect[ OnekTpoHHBIH pecypc] : KOJUICKIUS SJAEKTPOHHBIX KHUT
uznarenbcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum pgocrtymna :
sciencedirect.com. — 3ari. ¢ 3kpaHa. — 3. aHrJI.

. Cambridgeuniversitypress[ DJIeKTpOHHBIHI pecypc] ; KYPHAJIBI
uznarenbcTBa. — Cambridge: Cambridgeuniversitypress, 2018— . — Pexum
nocrtyna : cambridge.org. — 3aru. ¢ akpaHa. — fI3. aHIJL

o NEICON[3nekTpoHHbIll pecypc] : 3JeKTpOHHAas MHPOpMaLMs : apXuB
Hay4YHbIX XypHainoB. — Mocksa : HOUKOH, 2002—- . — Pexum nocryna :

neicon.ru/resources/archive. — 3ari. ¢ skpana. — f3. pyc., aHr1.
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http://www.immijournal.com/

8.4. Ilepeyenb NPOrpaMMHOro odecneyeHmsi

Ne n/m HaumenoBanmue 110 PexBU3HTLI HOFOB? pa
(maTa, HOMep, CPOK JAeHCTBHUA)
- 20
= WinPro 10 RUS Upgrd OLP NL | 0 er No 1653 o 14.12.2018,
Acdmc .
CPOK JICHCTBHS — O€CCPOUHO
2. OfficeStd 2019 RUS OLP NL Acdme | 1993 ot 14.12.2018,
CPOK JICUCTBHS - 0€CCPOUHO
3 Mathcad Education - University i\r9041<69e(1)71Tcg:1£16-‘26062c(c):’ .
' Edition Subscription (25 pack) PO p

8.5. Onucanue MarepHaIbLHO-TEXHHMYECKOH 0a3bl, HEOOXOAUMOI IJIs
OCyLIeCTBJIEHHSI 00Pa30BATEJIbLHOIO MPOIEcca MO AUCHHUIJIMHE

HaumeHnoBaHnue 000py10BAaHHBIX YUeOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U
Ne AP~ 00HEKTOB /LTI5t POBECHHs . Ilepeyenb 0CHOBHOTO 000pYy/10BaHHSA
N/ | MPaKTHYeCKHX U Ja00paTOPHBIX 3aHATHIA,

IOMeEIEeHUH JJIS CAMOCTOATEILHOMI

padoThl 00yUyawIuxcsi (HoMep ayaAuTOPHH)

VYuebnas ayauropust ans  npoeaeHus | CTonbl YYEHUYECKUE (MOHOOJI0KH)

3aHATHA  JIGKIMOHHOTO THNA. YueOHas | IBYXMECTHBIEC , CTOJ MPETOAaBaTEIbCKUN,

ayIuTOpus I TNPOBENCHUSA  3aHATUH | CTYyI IIPENoAaBaTeIbCKUM, JIOCKa

CEMHUHApPCKOro THUMA. YueOHas ayauTopus | ayauTopHasl (MejoBas), 3KpaH HaBECHOM,

JUIS KypCOBOTO IIPOEKTUPOBAHMSI | CTAlMOHAPHBIA IPOEKTOp, MpOLEccop,
1 (BBITIOJTHEHUSI KypCOBBIX paboT). YueOHas | MBIIb  KOMIBIOTEpHAs,  IyJbT  JIJIS

ayuTOpUs NJs NPOBEACHHS TPYNIOBBIX U | MPOEKTOpa

WH/IMBUAYAIbHBIX KOHCYJbTaUUi. YueOHas

ayIuTOpus NN TNPOBENEHUS  3aHATUHI

TEKYIIEro KOHTPOJISI W IPOMEXYTOYHOU

aTTECTALINH.

I'-326

Komnbrorepsslil knacc. YueOnas ayauropus | CToibl y4eHHYECKHE JBYXMECTHbIE

JUISI IPOBEJICHUS 3aHATHH JEKIIMOHHOI'O TUIA. | CTOJbI Y4YEHUYECKHUE, CTOJ

VYuebHasgs ayauTopusi Ui TNPOBEJCHUS | KOMIIBIOTEPHBIH, CTOJ

3aHATHA CEMHHApPCKOTO TUMA. Yd4eOHas | MpernoaaBaTelIbCKuH, IIK, JTOCKa

ayJUTOpUsl JUIsl MIPOBEAEHUs Ja0OpaTOPHBIX | TPEXCEKLUOHHAs ayJuTOpHas (MesoBas),

pabot. YueOHast ayauTopusi /Ui KYpCOBOTO | CTYJ  IPETOAaBaTENbCKUN,  IPOEKTOP
2. | NpoeKTUpOBaHUs (BBIIOJHEHUS KYPCOBBIX | MYJbTUMEIUHHBIN ,5KpaH AJs IPOEKTOopa,

paboT). YueOHast ayJUTOpHs ISl POBEICHUsT | TyMOa BBIKATHAS

IPYyNIOBBIX " WHAVBUYaJIbHbBIX

KOHCYNbTAllMi  YueOHast ayauTopwsi IS

IIPOBEJCHUS 3aHATHM TEKYIEro KOHTPOJIA U

IIPOMEKYTOYHON aTTECTALUN.

E-214

[Tomemienue st caMocTosATeNnbHOM paboTel | CToBI Y4EHUYECKHE, CTYJIbA
3. | obyuaromuxcs yuennyeckue, IIK ¢ BeIxomom B ceThb

'-401 Hutepuer




HaumenoBaHue 000py10BaHHBIX Y4eOHBIX
KaOUHETOB, J1a00paTOPHil, MACTEPCKUX U

Ne ApP. 00BEKTOB /151 NPOBEACHUSs
. IlepeyeHb 0CHOBHOTO 000PY10BaAHMS
1/ | NPaKTU4YeCKUX U Ja0OPaTOPHbIX 3aHATHH,
MOMeIICHU 1JI51 CAMOCTOATEIbHOM
padoThl o0yuaomuxcsi (HoMep ayMTOPHH)
[Tomemenue sl caMOCTOSATENbHONH padoThl | CTONBI-IAPTHI IBYXMECTHBIC, CTYJIIbSI, CTOJ
obyuaromuxcs J1-409 MPEnoaaBaTeIbCKUii-, CTyN
MIpEeno/iaBaTesIbCKUi, IepeIBIKHAS 10CKa,
4. 3KpaH, poueccop, MPOEKTOP,

KOMITBIOTCPHBIC CTOJIbI, KOMIIBIOTCPHI JJId
CTYACHTOB C BBIXOAOM B CE€Th HMHTCPHCET,
KOMIIBIOTCP MPCrogaBaTciii.




