MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

b1.B.0O1

(unoexc Oucyunnumol)

PABOYASA TIPOIT'PAMMA JUCHUIT/IMHBI

MeToabl HCCICA0BAHUA, KOHTPOJA H JUATHOCTHKHA MAaTEPHAJIOB

(HaumeHoB8anue OUCYUNTUHDL)

110 HAIIPABJICHUIO TOATOTOBKH (CHEIUATBLHOCTH )
22.04.01 MarepuasioBeieHHE U TEXHOJIOTMU MaTEPUAJIOB

(HampaBIeHHOCTH (TIPOQHIIB)
WHXUHUPUHT MIEPCIIEKTUBHBIX MATEPUAIIOB U JMATHOCTHKA ITOBEICHUS MaTEPUAIIOB B M3/ICITHIX

®dopma 0OydyeHHs:  OdYHas
I'ox mabopa: 2019
O6mas Tpynoemkocts: 12 3E

Pacnpeue.ﬂeﬂue YaC0B JUCHUIIMHBI IO CEMECTPpaM

CemecTtp 4

Dopma KOHTPOJIA Hroro
Bua zansaruii JK3aMeH
Jlexnun 8 8
JlabopaTopHbie 18 18
[IpakTnueckue 18 18
PykoBOJCTBO: KypcoBbie paboThl (rpoekThi) / PT'P - -
[IpomexxyTounas arrecranus 0,35 0,35
KonraktHas pabora 44,35 44,35
CamocTosiTenbpHas paboTa 352 352
KonTponb 35,65 35,65
Hroro 432 432




Pabouyto mporpammy coctaBui(u):
Houent xadenpst HMuM, x.1.H. TroppkoB M.H.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

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

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

X OtcyTcTBYET

Peniensent

(OovicHOCmb, yueHoe 36anue, cmenenb, Pamunus U.0.)

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HanpasyieHus: noarorosku 22.04.01 MarepuaiioBeieHHE U TEXHOJIOTUN MaTEPUAJIOB

Cpok neiicTBus padoueii mporpaMMel AucuuIMHbI 10 «30» aBrycra 2021r.

YTBEPXIEHO

Ha 3acemanuu kapenpst HMuM

(mpotokon 3acemnanust Ne 1 ot «30» aBrycra 2018 r.).



1. lleanb ocBOeHNSI AUCUUILIHHBI

Llenp — Hay4YUTh CTYJACHTOB a/ICKBATHO MOCTABJICHHBIM 3aJladyaM BbIOUpaTh Me-
TOJIbl UCCJIEAOBAHMS M KOHTPOJIS JJIsl TPOBEICHUS HAYYHO-UCCIIEI0BATEIbCKUX
paboT, pabOT MO BXOJTHOMY U BBIXOJJHOMY KOHTPOJIIO MAaT€pUAIOB U W3JIEIUH,
IPaMOTHO TPAKTOBATh PE3yJIbTaThl UCCIEIOBAHUN U KOHTPOJIS.

3anauu:

1. ®opmupoBaHUe y CTYJACHTOB MOHATHI O HA3HAYEHUHU, 00JIACTH TIPUMCHCHUS,
OTPAHUYEHHUSIX U NIEPCIIEKTUBAX OCHOBHBIX METOJOB UCCIEAOBAHUS U KOHTPOJIS
MAaTEpUAIIOB U U3IEIUM;

2. OcBO€HHME CTYJJCHTaMHA OCHOBHBIX METOAUK KOHTPOJSI U HOPMATUBHBIX JOKY-
MEHTOB, PETJIAMEHTHPYIOLINX ATy NEATENbHOCTD;

3. IlomydeHne HaBBIKOB pa0OThl HA HAYYHO-UCCIIEI0BATEILCKOM 000pYI0BaHUU
U C nMpubopaMu Hepa3pylIAIOIIET0 KOHTPOJIS, TOKYMEHTAILHOTO O(OpMICHUS
pPEe3yJIbTATOB UCCIEIOBAHUSA U KOHTPOJIS.

2. Mecto nucuuninnbl B crpykrype OIIOII BO

Hannast qucuuriiuHa (yueOHbIN Kypc) OTHOCUTCS 00513aTeIbHBIM IUCHUIIMHAM
BapuUaTUBHOM yacTu Oyioka 1. Jlucuuminael (MOTyIIN).

Juctmruinael (yuyeOHbIE Kypchl), HA OCBOCHUHU KOTOPBIX Oa3MpyeTcs JaHHas
nucuuIuinHa (yuyeOHbI Kype) — MaTeMaTuka, oouias (pu3uka U XuMHusi, MaTepuanoBe-
JI€HUE, TEXHOJIOTHSI KOHCTPYKLUHMOHHBIX MaTEpHaJIOB, COMPOTUBJIECHUE MaTEpUAJIOB,
TeopHust 1e(PEeKTOB KPUCTAIIIMYECKOTO CTPOCHHUSI, KpUCTAIIOTpadus.

Jucuuminsbl, y4eOHble KypChl, ISl KOTOPBIX HEOOXOAUMBI 3HAHMS, YMEHUS,
HaBbIKHU, MIPHOOpETaeMble B pe3yjIbTaTe U3yYeHHUs AAHHON TUCIUIUIMHBI (Y4eOHOro
Kypca) — «Hayuno-uccnenoBarenbckas padboTay.



3. IlsianupyemMble pe3yJbTaThbl 00y4eHUs

®opmupyeMbie U

HNHauKaTOpHI 10CTHKEHUS

KOHTPOJIUpYeMble KOMIeTeH Uit
Ilianupyembie pe3yJabTaThl 00yUe-
KOMIIeTeHIIUH (Kol 1 HAMEHOBaHUE) -
(ko1 1 HAaUMEHOBa-
HUE)
- CIOCOOHOCTh 3HaTh:

IIPOBOJUTH  BBI-
060p MarepuanoB
JUISL  3aJJaHHBIX
YCIIOBUH JKCILTY-
aTaluy C y4eToM
TpeOOBaHU
HAJCKHOCTH U
JIOJITOBEYHOCTH,
SKOHOMUYHOCTH
U DKOJIOrHYe-
CKHX  TOCHeN-
CTBHU UX MPUME-
HEHHUS Ha OCHOBE
3HAHUS  OCHOB-
HBIX THUIIOB HEOP-
FaHUYECKUX U
OpraHU4eCKUX
MaTepUaJIOB pa3-
JUYHOTO Ha3Ha-
4YeHUs, B TOM
YKCJIe HAHOMATE-
puaiion (ITK-3)

[IK-3.1 YmeTs npoBOOUTH
BBIOOp MaTepuaioB IJs 3a-
JAHHBIX YCJIOBHM JKCILTya-
Tallud C y4e€TOM TpedoBa-
HUM HAJACKHOCTH M JIOJTO-
BEUYHOCTH, SKOHOMUYHOCTHU
U DKOJIOTUYECKUX TOCHE/-
CTBUM UX NMPUMEHECHUS

BO3MOKHOCTH ¥ OTPAaHUYEHUS OC-
HOBHBIX METOJIOB HCCII€JIOBAHUA,
KOHTPOJISI U JMArHOCTUKUA Mate-
pHUasoB

YMeTs:

aJIeKBATHO TIIOCTABJICHHBIM 3aja-
yaM 1oJ0upaTh KOMIUIEKC METO-
JIOB UCCIIEJIOBAHUSI, B TOM YHUCJIE C
Y4€TOM HKOHOMUYECKUX acCIeK-
TOB;

BBIOMpaTh U3 YKCla CYIIECTBYIO-
X METOJIOB KOMIUJIEKC UCIBITA-
HUW HamOoJyiee ONM3KUH K YCJIo-

BUSM PabOThI MaTEPHAIOB U KOH-

CTPYKIIUU
Bnaners:

HaBBIKAMH CaAMOCTOSITEJILHOI'O HC-
MIOJIL30BAHHUSA TEXHUYECKHUX
CpEJICTB




4. CTpyKTYypa M cojiep:KaHue JUCIHUILUINHBI (Y4eOHOro Kypca) MeToabl HCc/IeI0BAHNUS, KOHTPOJIS M THATHOCTUKH
MATEePUAJIOB

Cemectp uzyuenus 4

DopMBbI TEKYLLET0

Monayasb (pa3- | Bux yyeOHoi HaHMeHOBaHIfe TeM 3aHATHI Cemectp |O6bem, u.| Bawas | Murepaxtus, 1. KOHTPOJIAl (Haume-
aen) padoThI (yueOHO#i padoThI) HOBaHHeE OIIeHOY-
HOT'0 Cpe/ICTBA)
1. Metonpt uc- | Jlek 1.1 MeToapl ONTHYECKON MHUKPOCKO- 4 4 VYerHbiit onpoc (co-
CJIEIOBAHUS J1a0 J9050%! 12 OeceoBaHuE)
CTPYKTYyphI Mate- |IIp 1.2 PeHTreHOBCKHE METO/IbI HCCIIEO0- 8 - -
puajoB Cp BaHMS 152
1A 1.3 DIEKTPOHHO-MUKPOCKOITHYECKUE 0,35
METO/IbI UCCIIEIOBAHUS
1.4 30H10BbIE METO/IbI HCCIICIOBAHUS
2. Metonpel koH- |JIex 2.1 KagyecTBO NpOAYKIIMHM U METOIBI 4 4 YcTHslit onpoc (co-
TpoJis u quardo- |Jlab KOHTPOJIA 6 OeceoBaHUE)
cTuku matepua- |Ilp 2.2 MeToapl KOHTPOJISI MEXaHUYECKHUX 10 - -
0B Cp CBOWCTB MaTepHaIOB 200
KonTpons 2.3 MeTobl KOHTPOJIS (PU3HUECKUX 35,65
XapaKTEPUCTHK MAaTEPUAIOB
Hroro:| 432




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

B HacTosimiemM Kypce MCHONb3YIOTCS CIEIYIONIME 00pa30BaTeIbHbIE TEXHOJIO-
TUU:

1. TexHonmorusi TpaAUIIMOHHOTO OOy4eHUs (J1a0OpaTOpHbIE PadOTHI, MpPaKTUYE-
CKHE 3aHSTHS, CAMOCTOSITENIbHAs paboTa).

2. lHTepaKTHUBHBIE TEXHOJIOTHH (JEKIMHU-0eCebl: MPE3EHTALMOHHBIA METO)

6. MeToanuyeckne yKa3aHUs MO0 OCBOEHHMIO TMCUUTIJIMHBI

[IpakTHueckue 3aHATUS MPENCTaBIAIOT OO0 BUJ yueOHBIX 3aHATUH, B XOJ€
KOTOPBIX CTYACHTBI, 3aKPEIUISIIOT HA MTPAKTUKE MOJYyYEHHBIE TEOPETUUECKUE 3HAHMUS.
Tax ke npenmnonaraeTcst NPOBEACHNUE IPOBEPOUHOM paboThl B (hopMe TecTa.

JIaGopaTOpHBIN MPAKTUKYM 3aKJIFOYAETCS B 3HAKOMCTBE C COBPEMEHHBIMHU Me-
TOAMKAMU MOJEIMPOBAHUS HAHOPA3MEPHBIX OOBEKTOB HEAIMIUPUYECKHUMH, TOTYIM-
NUPUYECKUMU METOJIAMH U METOJAMU MOJIEKYJISIPHON TMHAMHUKH.

[Ipu noaroroBke K 1a00PaTOPHBIM 3aHATUSAM CTYACHT JIOJKEH:

- U3YYUTh TEOPHUIO N0 TeMe J1a0OpATOPHOU PabOThI, UCIOJIb3YsI KOHCIIEKT JIEK-
U U/ pEKOMEHIYEMYIO TEXHUYECKYIO JINTEPATYPY;

- 03HAKOMUTBCS C METOJIMKOW BBITIOJIHEHUS PaOOTHI;

- 03HAKOMUTHCS C BOIPOCAMU JJIs MPOPAOOTKHU K TaOOpaTOPHOIl paboTe U OBITH
TOTOBBIM OTBETHTh Ha HUX BO BpeMsi coOeceloBaHUs ¢ MpEnoaaBaTesieM MO UToram
BBITIOJIHEHUS PAOOTHI.

JupakTudecKkrue eIUMHUIIbI, IPEAYCMOTPEHHBIC padoyeil MporpaMMoi Ha caMo-

CTOSATEIbHYIO MPOPAOOTKY, TOJKHBI ObITh M3YYEHBI CTYJIEHTaMHU B XOJE€ CaMOCTOS-
TenbHOM paboThl. CaMocTosATeNbHasE padoTa MPOBOJUTCS B COOTBETCTBUM C YTBEp-
XKIEHHOU paboyeil mporpaMmMoi JUCHUIUIMHBI C yY€TOM BPEMEHH, TPEAYCMOTPEHHOTO
Ha CaMOCTOSITEIbHOE M3yueHue. B xone caMoCTOsSITeIbHON pabOThl KaXAblid CTYJIEHT
00s13aH MPOYUTATh OCHOBHYIO U TIO BO3MOXHOCTHU JOTOJHUTENbHYIO JIUTEPATYPY IO
U3y4aeMoil TeMe, JOMOTHUTh KOHCIIEKTHI JIEKIIMI HEAOCTAIOIIUM MaTEPUATIOM, BBITUC-
KaMH U3 PEKOMEHIOBaHHBIX NMEPBOMCTOYHUKOB. KOHCIIEKTUpOBaHME HaubOJIee CIOXK-
HBI€ JIJIs1 TOHUMAaHUS TEMbl HEOOXOAMMO COYETATh C MOJIyYeHHUEM MUCbMEHHBIX, a MpU
BO3MOYKHOCTH, U OYHBIX YCTHBIX KOHCYJbTAI[UI NpEnogaBaTess.
[Ipy MOArOTOBKE K 3aHATHUSAM, TEKYIIEMY KOHTPOJIIO M MPOMEXYTOUHOU aTTeCTaluu
CTYACHTBI MOT'YT BOCIIOJIb30BaThCs 3JIEKTPOHHOM Ombnmorexkoir BY3a, momyuuts no-
CTYI K y4eOHO-METOANYECKUM MaTepuanaM Kak oubnuoreku BY3a, Tak 1 HHBIX 3J1€K-
TPOHHBIX OMOIMOTEUYHBIX cucTeM. [Ipr HEOOXOIMMOCTH CTYI€HTHI MOT'YT B3SITh JIUTE-
paTypy Ha Kadeape win Ha aDOHEMEHTE By30BCKOW OMOJMOTEKH B IEYAaTHOM BHIIE, a
TaK)K€ BOCIIOJIb30BaTHCS YNTAIbHBIMU 3aJIAMH.



/. OnleHO4YHBIE CpeICcTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpO/IMpyemMoii KOMIIieTeHIIUH HaumenoBanue
(n1u ee yacTu) OI[€HOYHOT0 CPeACTBA
Ycemuvie ooxnaowt
4 K-3 Komnnexm nabopamopuwix pabom
Pasnoyposnesvie 3a0auu u 3a0anus
Bonpocut k sxzameny Ne 1 — 55

7.2. TunoBbie 3alaHuA UJIU MHBbIC MaTepHualibl, HQOﬁXOI[I/lMLIe AJIA TEKY-

11ero KOHTPOJIsI

9.

7.2.1. IlpumepHbIe TeMbI J0KJIA/10B
HcTtopust pa3BuTHs ONTHYECKON MUKpOCKonuU. [IpoGonoaroroBka st ontuyie-

CKOM MUKPOCKOITHH.

®u3ryeckre OCHOBBI ONTHYECKOM MHUKPOCKOIHUHU. YCTPONUCTBO ONTHUYECKOTO
MUKPOCKOIIA: OCHOBHBIE Y3JIbl, UX Ha3HAYEHWE W PA3HOBUJIHOCTH, MPUHIIUIIH-
allbHas CXeMa.

OnTuyeckass MUKpPOCKOITHS Ha TIPOCBET M HAa OTpakeHne. Meramtorpadus.
MeToapl ONITHYECKON MUKPOCKOITHH: UCCIICIOBAHNE B CBETIIOM U TEMHOM II0JIC,
METOJIMKa KOCOTO OCBEIICHHUS.

MeTonbl ONTUYECKOW MHUKPOCKOMHUHU: MHUKPOCKOMHUS B PEKUME OCBEUICHUS
PeiinGepra, B pexxume ocpetienust Kemepa, B pesxkxume ocsenieHus: Xoddmana.
MeTonpl ONTHYECKON MUKPOCKOIUU: Jia3epHas KOH(MOKaIbHAS MUKPOCKOTIHS;
uHTEpPEPOMETPHS, TIOJIIPU3AMMOHHAS MHUKPOCKOTIHS.

Ckanupyromas OJmKHETONbHAS ONTHYecKass MUKpockomnwsi. dDiyopeciieHTHas
MHUKPOCKOITHS.

Hu3koBONBTHAS 3JICKTPOHHAS] MUKPOCKOIIHSI: TIPUHITUTT IEUCTBUS U OCOOCHHO-
CTH OCYIICCTBJICHHUS.

DneKTpOoHHAsT MUKPOCKOTHS BEICOKOTO M CBEPXBBICOKOTO Pa3pEIICHHUSI.

10.Mexanu3m ¢hopMHUpOBaHUS N300paXKEHUS M BUIBI KOHTPACTA B PACTPOBOM JJIEK-

TPOHHOU MUKPOCKOITHH.

11.TTpo6onoaroToBKa AJisi MPOCBEUUBAIOIIEH W PACTPOBOM AJIEKTPOHHON MUKPO-

CKOITHNH.

12.B3auMoieiicTBUE U3ITyUYEHHUsI C BEIECTBOM. THUIIbI CUTHAJIOB, PETUCTPUPYEMBIX

QJICKTPOHHBIMU MUKPOCKOIIAMMH.

13.MexanusM (HopMUPOBAHUS W300paXKEHHUSI U BUbI KOHTPACTa B MPOCBEUNBAIO-

HIEN AIEKTPOHHON MUKPOCKOIIMH.




14 . Vicnonb3oBanue c(hOKyCHPOBAHHBIX ANEKTPOHHBIX M MOHHBIX MYYKOB JIJIsl aHAa-
Jn3a U MOJAM(UKALIMKA MATEPUAJIOB. DJIEKTPOHHAS U MOHHAS JTUTOrpadusl.

15.21eKTpOHHO-30H/I0BbIE MHUKpOAHAIM3aTOpbl. buonornyeckas 3yeKTpoOHHas
MUKpockonusa. Kppomukpockomnus.

16.Anmapatypa mst C3M (30H161, CKaHEPHI, CHCTEMA YIIPaBIIEHUs, CHCTeMa o0paT-
HOM CBSI3H, UX YCTPOMCTBO U MPUHLUIT ACHCTBUSA)

17.3mepurensubie Mmetoauku C3M.

18.B3aumMoeiicTBE MEXKIy 30HIOM U 00pa3oM (OpHUEHTAIMOHHOE B3aUMOJICH-
CTBHE, WHIAYKIHOHHOE B3aUMOJCHCTBHE, NHCIEPCUOHHOE B3aWMOJICHCTBUE,
Ban-nep-BaanbcoBcKoe NMPUTSKEHUE 30Ha K 00pasiry). Cuiibl B3aUMOIeHCTBUS
30H7a ¥ o0pa3ia (KanwUIsipHbIE CHIIbI, MEKMOJIEKYJIsIpHbIE cHibl BaH-nep-Ba-
aybca, aiIr€3MOHHBIE CUJIBI)

19.Vcnonp3oBanne MetogoB C3M B UCCIENOBAaHUH IMOBEPXHOCTH TBEPJOTO TeIa
(TyHHENbHAsI CHEKTPOCKOMNMS IJIsi ONpPEAENICHHs MapaMeTpoB MPOBOAMMOCTU
CTPYKTYp, U3YUYEHUE HAHOPA3MEPHBIX CTPYKTYP Ha MOBEPXHOCTU TPEXMEPHBIX
MaKkpooObEKTOB, NpuMeHeHne ACM 11 u3MepeHust TuIa NpoBOJUMOCTH, MPU-
meHenne CEM i1 pacdera KOHIIEHTPALUK 3JIEKTPUYECKH AKTUBHBIX IIPHMeE-
ceit)

20.MeTo/51 HiCCTIEIOBaHUS TIOBEPXHOCTH MaTepraioB. MoOHHBIM MUKpoaHain3. AB-
TOMOHHAs1 MUKPOCKOIHs. MIOHHO-HENTpAIIM3alMOHHAS CIEKTPOCKOIIHS.

21.MeToapl WCCNENOBAaHUS TMOBEPXHOCTH MaTepHasioB. OKe-dJIEKTPOHHAs CIEK-
Tpockonus. Judpakuus MeAJIEHHbIX 3JIEKTPOHOB. [loneBas 31eKTpoOHHAsT MUK-
pOCKOMHS.

22.MeTofpl UCCIIEI0BaHMS TIOBEPXHOCTH MaTepUasoB. S aepHbIil raMMa-pe30HaHC.
Macc-CcnekTpoCKOnusi BTOPUYHBIX HOHOB.

23.PeHTreHo-CTpyKTYpHBIN aHaJIN3 U €ro MPUMEHEHUE JJIs aHaJIN3a CTPYKTYpPhI Me-
TaJIOB

24 Pentreno(ayopeclieHTHBIN JIEMEHTHBIA aHAIN3 KaK MHCTPYMEHT KOHTPOJIA U
JMArHOCTUKHU

25.PentrenodayopeciieHTHasi CIEKTPOCKOTIHS

26.PenTreHoBcKas 1 raMMa-aepeKTOCKOIHS

27.MeTtoa MaJIOyTIIOBOTO PACCESHUSI PEHTTCHOBCKUX JIy4ei

28.PeHTreHo-CreKTpaibHbIA aHAIN3 U €r0 IPUMEHEHUE

29.1IpuMEeHUMOCTb Pa3IUYHbIX PEHTTEHOBCKUX METOJIOB MCCIEAOBaHUS I JT1a-
THOCTUKHU U KOHTPOJISI KOHKPETHBIX MAaTepUasIoB (METaIOB, CIVIABOB, AUAJICK-
TPUKOB, MIOJIUMEPOB, I'ejiel, HAHOOOBEKTOB, OMOOOBHEKTOR)

30. AKycTHYECKHE METO/Ibl KOHTPOJIS

31.BuxpeTokoBble METO/IbI KOHTPOJIS

32.KanumispHble METOIbI KOHTPOJIS


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

33.MarautHble METO/IbI KOHTPOJIS
34.0nTrHyeckue MeToAbl KOHTPOJIS
35.PagnanioHHbie METOIbI KOHTPOJIS
36.PannoBoTHOBEIE METOABI KOHTPOJIS
37.TemnoBbIe METOIbI KOHTPOJIS

38.MeToabl TeYECHUCKAHMSI

39.2neKTpruecKre METO Ibl KOHTPOJIS
40.BuGpanrioHHbIe METO/IbI KOHTPOJIS
41.]JInarHocTrKa 0OBEKTOB MAITMHOCTPOCHMS
42.KadecTBO MPOIYKIIMU U METOABI KOHTPOJIS

MeToanyecKue peKOMEHIAIUN 110 HATMCAHUIO, TPeOOBaHNs K 0()OPMIICHHIO.

O06BeM JokIaaa 10KEH ObITh PACCUMTAH Ha MTPOU3HECEHUE I0KIa/ia B TCUCHHE
7 -10 munyT (3-5 MaIIMHOMKUCHBIX JIUCTA TEKCTA C JIOKJIAIOM).
B noknane 1omKHBI OBITH OTPAXKEHBI CICTYIONINE MOMEHTHI:

1. Hctopus nosiBieHus: JaHHOTO MeToj1a (METOIUKH );

2. dusznvecKkre 0OCHOBHI MeTO1a (METOIUKH);

3. [Tpubop, peanusyronuii JaHHBIA METO/ (METOJIUKY), 1 OCOOCHHOCTH €ro KOH-
CTPYKIIHH;

4, TpeboBanus k oOpasiam, UCMOIb3YEMbIM B TAHHOM METO/€ (METOIUKE);

S. [Tpumepsl OCyIIECTBIEHUS JAHHOTO METO1a (METOAMKH);

6. Bo3moxkHocTH MeTo1a (METOIUKH ).

[Ipu moaroToBKE HEOOXOAMMO COCTABUThH HE TOJIBKO TEKCT JOKJIaa, HO U HEOO-
XOJIMMBIN WJUTFOCTPATUBHBIM MaTepHall, COMPOBOXKAAIONINN JOKIal (OCHOBHBIE Te-
3UCHI, (DOPMYJIIBI, CXEMBI, YEPTEkKH, TAOIUIIbI, TPadQUKU U JUarpaMmsbl, hoTorpadun u
T.I.) B BUJIE Tipe3eHTanuu B popmare PowerPoint.

Kpurepuu oueHku:
- «OTJINYHO» - OJATOTOBJIEHA IIPE3EHTALINUA U CAEIAHO YCTHOE COOOLIEHHE, IIE€ pac-

KPBITHI UCTOPHS TIOSIBIICHUS U (PU3NIECKUE OCHOBBI METOUKH; IPUOOP, pEaTH3yIOIINH
JAHHYIO METOJIUKY, U OCOOCHHOCTH €r0 KOHCTPYKLMHU; TpeOoBaHUs K oOpasuam, Hc-
MOJIb3YEMBIM B JJAHHON METOMKE; IPUMEPHI OCYIIECTBICHUS TaHHOW METOIUKH; BO3-
MO>KHOCTH METOJIUKH.

- «XOpOILO» - MOJATOTOBJIEHA MPE3EHTAIUS U CAEIaHO YCTHOE COOOIIEeHUE, T1Ie pac-
KPBITHI TpeOOBaHUS K 00pa3iiaM, UCII0JIb3yeMbIM B JAHHON METOIMKE; MPUOOD, peasu-
3YIOIINI JaHHYIO METOAMKY, U OCOOCHHOCTH €T0 KOHCTPYKIIUU; BOZMOKHOCTH METO-
TIVIKH.



«YAOBJICTBOPUTCIIBHO» - IOATOTOBJICHA IIPC3CHTALIUA U CACIAHO YCTHOC COO6IH€-

HHUC, I'IC ITOKa3aHbI HpH60p, peaﬂmy}oumﬁ JaHHYIO MCTOIUKY, U OCOOCHHOCTH €Tro

KOHCTPYKITUH.

CHCYOOBJICTBOPHUTCIIBHO)» - HC IIOATOTOBJICHA IIPC3CHTAIUA U HC CACIIAHO YCTHOC

cooOrieHne MO0 CACTaHHOE COOOIEHUE HE PACKPBHIBAET M MOJIOBUHBI TPEOOBaHMUIA,

NPpCAbABILICMBIX K KPUTCPUIO KOTIIMIHOY.

7.2.2. KoMIJIEKT 0T4€TOB 10 JIAa00PATOPHBIM padoTam

JlabopatopHast pab6ora Nel «MakpoCTPYKTYPHBIH aHAJIN3 METAJLIOB U CILIA-

BOB»

W

dopmMma oT4eTa Mo JadopaTopHoil padore Nel
HazBanue paboTsl

[ens pa®oThl, 3a1a4u pabOTHI

O6opynoBaHue U MaTepUabl

KoHCcniekT TeopeTudecknx cBeneHUH (M3TIO0KUTh METOAUKY TMPUTOTOBICHUS U
TpaBJIEHUsI MaKpOLUTH(OB, onucaTh 1e(EeKThl HCCIEA0BaHHBIX MaKpouuIn(doB, 3a-
pHUCOBaTh UX U YKa3aTh MPUUYMHBI BOSHUKHOBEHUS )

Omnwucarb XxapakTep U3y4YEeHHBIX U3JI0MOB.

JlaGopaTopHuasi padora Ne2 « MUKPOCTPYKTYPHBI aHAJIU3»

W e

dopMma oTyeTa Mo JadoparopHoii padore Ne2
HasBanue paboThl

[ens paGoThl, 3a1auu pabOTHI

O6opynoBaHKe U MaTEPUAITBI

KOHCITeKT TeopeTHdecKnX CBEACHUH (M3JI0KUTh METOAWKY TPUTOTOBJICHHUS W
TpaBJICHUS MUKPOILTH(OB, pacredaTarh 3alMCaHHOE N300paKEHHE MUKPOCTPYK-
TYpPbI UCCIIEOBAaHHBIX MUKPONLIN(GOB U OMKUCATh CTPYKTYPY. KOPOTKO M3I0KUTH
BO3MOXKHOCTH 00pab0TKu HH(POPMAITUU C TTOMOIIBIO POTPAMM)

[IpuBecTn maHHBIE IO MPOBEACHHOMY U3MEPEHUIO BEJIMUMHBI 3€pPHA U IPYTUX OC-
HOBHBIX MTAPaMETPOB.

JlaGopaTopHasi padora Ne3 «Bpicokopa3peniamomas peHTreHOBCKas 1udpakrTo-

MeTpusi U pedieKTOMEeTPHUsD)

1.
2.

dopmMma oT4eTa Mo JadopaTtopHoii padore Ne3
HasBanue paboTsl

Llenb paboThl, 3a7a4n pabOTHI

3. OGopynoBaHue U MaTePHUAITBI



4. KOHCIEKT TEOPETHUYCCKUX CBEACHUN (M3II0KUTH (PU3NIECKHE OCHOBBI PEHTTCHOB-
CKOI Tu(paKTOMETPHH, pedIIEKTOMETPHH, OIIHCaHKE 000PYIOBAHKS K BO3MOKHO-
CTH METOJIOB)

5. Vka3aTh BO3MOKHOCTH PacCMaTPpHUBAEMOI0 METO/A ISl M3yUYEHHs TOJIIMHBI U CO-
CTaBa SMUTAKCHAILHOTO CIIOSI, TOIIIHHBI CJI0S M TEPHOa MHOTOCIONHBIX CTPYK-

TYyp.

JlaGopaTopnasi pabora Ne4 «IIpocBeunBainas 3J1eKTPOHHAS MUKPOCKOIHS»
®opma oT4eTa 1o JadboparopHoii padore Ned
HasBanue paboThl

[enw paGoThl, 3a1auu pabOThI
O6opynoBaHue U MaTepUabl
KOHCITEKT TeOpeTHIECKUX CBENCHUN (M3JI0OKHUThH MPUHITUITAATIBLHYIO CXEMY JJICK-
TPOHHOT'O MHKPOCKOIIA C MOSCHCHUSIMU Ha3HAYECHUH U TTapaMeTPOB OCHOBHBIX y3-

W e

JIOB; MPUMEHEHHME METO/1a MJICKTPOHHONW MUKPOCKOITMY B MaTEPHUAIOBEICHUH )
5. OmnucaHue BBHIMOJHEHHBIX PaboT.

JlabopaTopHasi padora NeS «CkaHupylIasi 3JieKTPOHHAS MUKPOCKOIIMS»
dopma oT4eTa 1o JadoparopHoit padore NeS
HazBanue paboTsl

[ens pa®oThl, 3a1a4u pabOTHI
O6opynoBaHue U MaTepUabl
KoHcnekT TeopeTuueckux CBEAEHUM (M3JI0)KUTh MPUHIUIHAIBHYIO CXEMY 3JIEK-
TPOHHOTO MHKPOCKOIIA C MOSICHEHUSIMU Ha3HAUEHUW U NMapaMeTpOB OCHOBHBIX Y3-

BN E

JIOB; IPUHIUITAAIIBHBIE CXEMbI SHEPTOAUCIIEPCUOHHOTO U BOJHOIUCIIEPCUOHHOTO
CIIEKTPOMETPOB C YKa3aHUEM MX OCHOBHBIX apaMETPOB Y HA3HAYCHMUI1; TPUMEHE-
HUE METO/a JICKTPOHHOW MUKPOCKOITMH B MaTEPHAIOBEICHUN )

5. OmnucaHue BBIMOJHEHHBIX PaboT.

JlaGopaTopHnasi padora Ne6 «3mepenne peinbeda u CBOCTB MOBEPXHOCTH METO-

JAaMM TYHHeJIbHOH MHUKPOCKOIUN
dopma oT4eTa 1o JadboparopHoi padore Ne6
1. Ha3Banue paOoThl

2. llens paboThl, 3a1aun pabOTHI
3. O0opynoBaHue U MaTepUAITBI



4.

5.

KoHcnekT TeopeTnueckux CBEeICHUI (M310KUTh NPUHIIMITUATIBHYIO CXEMY CKaHH-
PYIOIIETO 30HA0BOTO MUKPOCKOTMA C MOSICHEHUSIMHU Ha3HAYeHHM U IapaMeTpoB Oc-
HOBHBIX y3JI0B; OCHOBHbIE METOIMKU TYHHEJIbHONH MUKPOCKOIIUY; OMMCAaHUE B3aU-
MOJICHCTBHS 30H/1a C IOBEPXHOCTHIO; (PAKTOPHI, BIUSIOIINE HA N300pakeHHUE)
Ornucanue BBIOJHEHHBIX PadoT.

JlabopatopHast pabora Ne7 «M3mepenue pesibeda M yNpyrux cBOicCTB IOBEPXHO-

CTH MEcTOAaMH aTOMHO-CHJIOBOM MHUKPOCKOIINH»

BN E

dopMa oTyeTa no JadoparopHoit padore Ne7
HazBanue paboTsl

[ens pa®oThl, 3a1a4u pabOTHI

O0opynoBaHue U MaTepUabl

KoHcnekT TeopeTuueckux cBeACHUN (M3JI0KUTh MPUHLIUIIUATIBHYIO CXEMY CKaHH-
PYIOILIEr0 30HAOBOIO0 MUKPOCKOIIA C MOSCHEHUSIMU Ha3HAUE€HUH U ITapaMeTpOB OcC-
HOBHBIX Y3JIOB; OCHOBHbIE METOJMKHA aTOMHO-CHJIOBOW MUKPOCKOIIMH; OMHCAHUE
B3aMMOJICHCTBHSI 30H/1a C TOBEPXHOCTHIO; (DAKTOPHI, BIHUSIONINE HA H300paXKCHHE)
Omnucanne BHITIOTHEHHBIX Pa0OT.

JlaGopaTopHasi pabora Ne§ «M3mMepeHnne TBEpAOCTID)

BN eE

dopma oT4eTa 1o JadboparopHou padore Ne§
HazBanue paboTsl

[ens pa®oThl, 3a1a4u pabOTHI

O6opynoBaHue U MaTepUabl

KoHcnekT TeopeTuueckux cBeAeHUN (M3I0KUTh MPUHLUIIUAIBHYIO CXEMY CKaHH-
PYIOLLEro 30HA0BOTO MUKPOCKOIA C MOSICHEHUSIMU Ha3HAYEHUI U TapaMeTpoB OC-
HOBHBIX Y3JIOB; OCHOBHbIE METOJMKHA aTOMHO-CHJIOBOW MUKPOCKOIHHU; OMHCAHUE
B3aWMOJICHCTBHSI 30H/1a C MOBEPXHOCTHIO; (DAKTOPHI, BIHUSIONINE HA H300paXKCHHE)
Omnucanne BBHITIOTHEHHBIX padoT.

JlabGopaTopHasi padora Ne9 «OnpeneneHne MeXaHM4YeCKUX XapPaAKTEPUCTUK 00-

pa3na M€ETOA0OM OJTHOOCHOI'O PACTHKCHUA>

> wh e

dopmMma oT4eTa MO JadopaTopHoii padore Ne9
HasBanue paboTsl

[{ens paboThI, 3a1auu pabOTHI
O6opyaoBaHue U MaTepHUaIbI
KOHCITeKT TeOpEeTHIECKUX CBECHUH (M3JI0KUTh TPUHIIMITHAIBHYIO CXEMY CKaHH-
PYIOIIEro 30HA0BOTO MUKPOCKOIIA C TMOSCHEHUSIMHU Ha3HAUYCHUH U TapaMeTpOB OC-
HOBHBIX y3JI0B; OCHOBHBIE METOJMKH aTOMHO-CHUJIOBOM MHUKPOCKOITMH, OMMCAHUE
B3aMMOJICHCTBHS 30H/a C TIOBEPXHOCTHIO; (DAKTOPHI, BIHSIOIINAE Ha H300paKEeHHUE)



5. Ommcanuie BHITOTHEHHBIX Pa0OT.

TpedoBanus k 0popMIIEHHIO
Tumynonsiii aucm oHOPMIISETCS CICTYIONIUM 00pa3oM:
1. B BepxHeM mose JI1cTa yKa3bIBaIOT MOJIHOC HAMMEHOBAaHNE yUeOHOTO 3aBEICHHSI

U Kadeapbl, Ha KOTOPO BHIIOJHSIACH JaHHAs paboTa.

2. B cpennem noine ykaspiBaeTcs Bu paOOThI, B JAHHOM ciy4yae JabopaTtopHas pa-
0oTa, u HIKE ee Ha3BaHue. HazBanue mabopaTopHOil pabOTHI IPUBOAMUTCS O3 CIIOBA
mema 1 B KaBBIYKU HE 3aKITI0YAETCA.

3. Hanee Onuxe K MPaBOMY Kparo TUTYJIBHOTO JIMCTA YKa3bIBAIOT (PaMUIIMIO, UHU-
[MaJbl, KypC U TPYIIY Y4Yallerocs, BITOJHUBIIETO paboTy.
4, B HuKHEM 1oJie TucTa yKa3bIBaeTCSl MECTO BBITIOJTHEHUS paOOTHI U TOJ1 €€ HAIH-

canus (0e3 cioBa 200).

Lenv pabomul, 3a0auu pabomsi, 060pyd06aHUe U MAMEPUAIbl TOJKHBI OTpaXkaTh
TeMy J1a00paTopHOI pabOThI, a TAKKE KOHKPETHBIC 3a/1a4H, TOCTABIICHHBIC CTYICHTY
Ha Mepro/1 BIMOIHEeHHs paboThl. [1o 06beMy HX omucaHne COCTAaBISET OT HECKOIIb-
KUX cTpok 110 0,5 cTpaHuLBb.

Koncnexm meopemuueckux ceéedenuti. B 3ToM pasnerne u3maraercsi TeopeTuye-

CKOE OMHCaHUe U3y4aeMoro B paboTe sSBICHUS UK TIpoliecca, MPUBOISATCS TAaKKe He-
o0xonuMble pacdeTHbie Gopmynbl. [IpuBomuTCS cxema SKCIEpUMEHTAIbLHOW ycTa-
HOBKH C ONKUCAHHUEM €€ padOThl U MOAPOOHO M3JIaraeTCsi METOJIMKA MTPOBEACHUS IKC-
MEPUMEHTA, MPOIIECC MOMYyUCHUS TAHHBIX U CITOCO0 UX 00pabOTKH.

DxcnepumenmanvHvle pe3yivmamsi. B 3TOM pasnerne MpUBOIATCS HEMOCPEI-
CTBEHHO Pe3yJIbTaThl, OJYYEHHBIE B XO/I€ MPOBEACHUS J1a00PaTOPHBIX PadoT.

Otuet no nabopatopHoil paboTe ohopMIIsseTCs B TETpaay AJisl Ta0OpaTOPHBIX pa-
0OT.



OOpazen HanMCaHMsI TUTYJBHOTO JIUCTA JIA0OPATOPHOU PadOTHI:

MMHUCTEPCTBO HAVKHU M BBICIIIETO OBPA30BAHU S POCCUUCKOU
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaATENBbHOE YUPEXKACHUE
BBICILIET0 00pa30BaHuUs
«TONBATTUHCKUI TOCY1aPCTBEHHBIA YHUBEPCUTET»

Ka(benpa ((HaHOTeXHOJIOFI/II/I, MaTCpHUAIOBCACHUC U MCXaHUKa»

JlaGoparopnas padoTa 1
MakpoCTPYKTYPHBIH aHAJIHU3 METAJJIOB U CILIABOB

Beinmoannia:
Cmyoenm ep. MTMm-1401
Coxkonos IO.B.

Tonbstti 20

Kpurepuu oueHku:

- OLIEHKA «3aUTEHO» BBICTABIISCTCS CTYACHTY, €CIIM TabopaTopHas paboTa BBITIOI-
HEHa, OTYET 10 JJabopaTopHOil paboTe 0dhopMIIeH, TaHbl OTBETHl HA KOHTPOJIbHBIEC BO-
TIPOCHI,

- OLICHKA «HE 3a4TEHO» BBICTABJISIETCS CTYACHTY, €CJIM JlabopaTopHas paboTa He
BBITNIOJIHEHA WJIK HE O(OPMIIEH OTYET MO J1a0OpaTOPHOM padOTe UM HE JTaHBI OTBETHI
Ha KOHTPOJIbHBIE BOMPOCHI.



7.3. OueHo4YHble CpeacTBA JJs MPOMEKYTOYHOI aTTecTAllMU MO UTOram
OCBOECHHUS JUCIHHUIIINHLI

7.3.1. Bonipochbl K NIPOMEKYTOYHOM ATTECTALMH

Cemectp 4

Ne ni/m Bomnpocesl k 3xk3amMeHny

1. HcTopus pazButus ontudeckoil Mukpockonuu. [Ipodonoaroroska yist onTHYECKOM
MUKPOCKOIIHH.

2. Pu3nyecKue OCHOBBI ONTHYECKON MUKPOCKONUH. Y CTPONHCTBO ONTHYECKOIO MHUK-
pPOCKOIIa: OCHOBHBIE Y3Jbl, UX Ha3HAYEHHE U PAa3HOBUJHOCTHU, NMPHUHLMINAIbHAS
cXema.

3. OnTuveckas MUKPOCKOTIHS Ha IPOCBET U Ha oTpaxkeHue. MeTaiorpadusi.

4. MeTopl OITHYECKOM MUKPOCKOIINN: UCCIEA0BAHNE B CBETIOM U TEMHOM I10JIE, ME-
TOJIMKA KOCOT'O OCBELLEHUS.

S. Meroasl ONTHYECKOW MUKPOCKOIIMU: MUKPOCKOIIMS B PEKUME OCBElleHUs Pein-
Oepra, B pexxume ocselenus Kemepa, B pexxume ocenieHus Xoddmana.

6. Mertonbl onTHYECKOW MHUKPOCKOIUU: JIazepHas KOH(pOKaIbHAasi MUKPOCKOIHMS; UH-
TeppepomMeTpusi, NOAIPU3ALMOHHAS MUKPOCKOIIHS.

1. Cxkanupyroias OJuKHENoIbHast onTuyeckas Mukpockonust. diyopecrieHTHas MUK-
pOCKOIuS.

8. Mertonbl U TpuOOpPHI ISl PETUCTPALUU PEHTITEHOTpaMM: (POTOMETO/] U PEHTI€HOB-
cKast JUPPaKTOMETPHSL.

9. Knaccudukainus MeTo0B PeHTTEHOCTPYKTYPHOIO aHayiu3a. MeToJsl uccienona-
HUSI MOHOKPHUCTAJIJIOB.

10. Meton nonukpucrania. [IpuHIuIs! onpenenenus KpUCTaNINYECKOW CTPYKTYpPBI 1O
peHTreHorpamme MoJukpucrauia. [IpenusnoHHoe ornpeneneHue MepuosioB pe-
IIETKHU.

11. ®a30BbIi KAUECTBEHHBIN U KOJIMYECTBEHHBIN aHanu3. OnpesesieHre TuIa TBepAoro
pacTBopa.

12. OneHka COBEpIIEHCTBA CTPYKTYPBI 3€pEH B MOJUKPUCTAIIAX IO YIIUPEHUIO IH-

(bpakMOHHBIX MaKCUMyMOB. OlleHKa pa3MepOB YacTUIl B HAHOMAaTepHasax.

13. Ocnosnble uaeun bepra, nexaiiue B ocHOBe TudpakiinoHHON Tonorpadguu. Meron
Bepra-bapperra. Metoz Illynbua, Jlam6o, I'nube-TenneBuna, meroa OymxuBapo.

14. PentrenoBckas Tonorpagusi BICOKOro paspenieHus. Meron JIanra u ero BO3MOX-
HOCTU. MeTo/ibl aHOMaJILHOTO MPOXO0KJIEHHs, OCHOBaHHbIE Ha 3¢ dekre bopmana.
CekunoHHas Tonorpagusi.

15. JIByXKpucCTallbHasi pEHTTeHOBCKasi Tonorpadus M cnekTpockonus. Tpexkpucraib-
Has Tororpadus.

16. PentrenoBckas Tonorpadus B CHHXpOTPOHHOM H3NTydeHHH. Tormorpadus B HEmpe-
PBIBHOM CIIEKTpE.

17. AHaIN3 TEKCTYp: MOCTPOCHHE U aHATIH3 NMPSMBIX U OOPAaTHBIX MOJIOCHBIX (PUTYD.

18. HuzkoBonbTHAs 37IEKTPOHHAS MUKPOCKOMHS: TIPUHIIUI JEHCTBUS U OCOOEHHOCTH

OCYIIIECTBIICHUS.




19.

3epkanpHas 3JIEKTPOHHAS MUKPOCKOTIHS.

20. [Tomyyenue u 06paboTka M300paKeHN HAHOOOBEKTOB. Pa3pelienne u KpuTepuun
€ro OLIEHKH.

21. Hcnonb3oBanue c(hOKYCUPOBAHHBIX JEKTPOHHBIX U MOHHBIX ITyYKOB Ul aHAIHM3a
MaTepuasoB.

22. DJIeKTpOHHAs U MOHHAs JTUTOrpadus.

23. DNIEKTPOHHAs MUKPOCKOITUS BEICOKOTO U CBEPXBBICOKOTO pPa3pelIeHHs.

24, MexanusMm (GpopMUpOBaHUS W300paKEHUS U BUJBI KOHTpAcTa B PacTPOBOM 3JIEK-
TPOHHOM MUKPOCKOIHH.

25. DJIEKTPOHHO-30H]I0BbIE MUKPOAHATIN3aTOPHI.

26. HuTepnperanust TpeXMEPHOHN CTPYKTYpbl HAHOOOBEKTOB. TpexMepHas peKOHCTPYK-
I[US1: OCHOBHBIE MPUHIIMIIBI.

217. [TpoGomnoAroToBka Ui MPOCBEUYUBAIOIICH M PACTPOBOM AIIEKTPOHHONH MHMKPOCKO-
.

28. buonoruueckas snekTpoHHast MUKpockonusi. Kprnomukpockomnusi.

29. B3anMopneincTBre HM3Iy4eHUs C BEIIECTBOM. THIIBI CHTHAJIOB, PETHCTPUPYEMBIX
3IEKTPOHHBIMA MUKPOCKOIIAMHU.

30. Amnmnaparypa s C3M (30H[1bI, CKaHEPBI, CUCTEMA YIIPABICHUS, CUCTEMa 00paTHOI
CBSI3H).

31. Nzmeputensupie Meronukun CTM (Tomorpaduueckuil pexuM, TOKOBBIA PEXUM,
CHEKTPOCKOMUS).

32. Tunel cunoBeix B3aumojneictBuii B ACM. VYmpyrue B3aumoneuctBus. 3agada
I'epna.

33. Cunel B3auMOJIEHCTBHS 30H1a U 00pa3ia (KauuIIpHbIE CHIIbI, MEXMOJIEKYIISIPHbIE
cuiiel Ban-nep-Baanbca, anre3smoHHbIE CUITBI)

34. B3anmoneiicTBue Mex 1y 30HI0M U 00pa31oM (OpUEHTAllMOHHOE B3aUMOJIEHCTBHE,
WHIYKIIMOHHOE B3aMMO/JICHCTBUE, TUCIEPCUOHHOE B3auMOJEHCTBUE, BaH-aep-Ba-
aIbCOBCKOE MPUTSDKEHUE 30H 1a K 00pasily)

35. Mertponoruueckoe obecnieuenue ACM (xpaHeHue eIWHUIBI JJIMHBI, JUHEWHbIE
MepBI JUIs1 aTOMHO-CHJIOBBIX MUKPOCKOIIOB, METO/InKa oBepku ACM)

36. Hcnonp3oBanne MeronoB C3M B HCCIENOBAaHWH HAHOCTPYKTYP U IOBEPXHOCTH
TBEP/OTro Tela (TyHHENIbHAas CIEKTPOCKOIUS )i ONpeesieHUsl TapaMeTpOB IIPOBO-
JUMOCTH CTPYKTYp, U3y4UEHHE HAaHOPA3MEPHBIX CTPYKTYp Ha MOBEPXHOCTHU TpeX-
MEpPHBIX MaKpoOOBEKTOB, MpuMeHeHrne ACM st u3MepeHust Truia NpoBOAUMOCTH,
npumeHenne CEM anst pacdyera KOHIEHTPALUU AIIEKTPUYECKH aKTHBHBIX MPHMeE-
ceil)

37. C3M naurorpadust. Inexrpoxumuueckas C3M mMoaudukanus HoBEpXHOCTH

38. [Tnenkn Jlearmropa-bnomkert u C3M. U3mepenue JIb-turenok B pexxnmax CTM u
MOJYKOHTAKTHBIX MOJ]

39. Metoapl UccleoBaHUs MOBEPXHOCTH MarepuaioB. VOHHBIM MuKpoaHanu3. AB-
TOMOHHAsi MUKpocKomnus. MloHHO-HelTpanu3aoHHas ClIeKTPOCKOIHSI.

40. MeTto1b1 UCClIEJ0BaHUS IOBEPXHOCTU MaTepHaoB. OKe-3J1eKTpOHHAs CIIEKTPOCKO-
nust. Judpakuus MeasieHHbIX 371eKTpoHOB. [loseBast 31eKTpoHHAs MUKPOCKOTIHSL.

41. Metoapl HcclienoBaHUsA MOBEPXHOCTH MaTepUaNioB. SNIEpHBIA TaMMa-pe30HaHC.

MaCC-CHeKTpOCKOHI/ISI BTOPHUYHBIX HOHOB.




42. Mertob1 uccae0BaHUs MOPUCTOM CTPYKTYPhl HAHOMATEpHAIOB. MeTOIbI Ta30Ipo-
HUIIAEMOCTH H a/ICOPOIIMOHHBIE (CTATUYECKUE U TUHAMHYECKUE) METOIBI JJIS OIIpe-
JIeJICHUs yIeIbHOU MOBEPXHOCTH HaHOMaTepuanoB. O0beMHbIE U MaCCOBbIE CTATH-
YECKHE METO/IbI OLIPENIETICHUS YAEIbHON IOBEPXHOCTH.

43. MeTo/b1 orpeneneH s AJIEMEHTHOTO COCTaBa TUCIEPCHBIX cpell. XUMHUYECKHe Me-
TOJIBI: TPAaBUMETPHUECKUN (MAcCOBBI) M THUTPUMETPHUECKUI (0OBEMHBIIN) aHa-
JIN3BI.

44. Mertoabl UCClIeIOBaHUS MEXaHUYECKUX CBOMCTB MarepuaioB. CTaTUueCKUe UCIIbI-
TaHUsl MaTepUaIOB.

45. MeTo/b1 HccieIoBaHUSI MEXaHUYECKUX CBOMCTB MaTepuaioB. TBEpIOCTh U MUKPO-
TBEPAOCTh METAJLIOB.

46. Meroas! uccieqoBaHUsd MEXaHUYECKUX CBOMCTB MaTepUalIoB. J[MHaMu4YeCcKue uc-
NBITAHUS MAaTEPUATIOB.

47. MeTo/p1 HccieIoBaHUS MEXaHUYECKUX CBOMCTB MaTepuanoB. Llukindeckue UcIbl-
TaHUsl MaTepUAJIOB.

48. MeTtobl UcclieIOBaHUS PUBNUYECKUX XapaKTEPUCTUK MaTepruaioB. MeTos onpe/ie-
JICHUSI 3JIEKTpoconpoTuBieHus. CBEpXIPOBOIUMOCTb.

49. MeTtoasl uccienoBaHus (U3MUECKUX XapaKTEPUCTUK MaTepuanoB. OnTHYeckue
cBoiicTBa HaHOCHCTeM. KBaHTOBOpa3MepHbIid A (eKT.

50. MeTobl iccnefoBaHus PU3NYECKUX XapaKTEPUCTUK MaTepuanoB. MeTo1 BHyTpeH-
HEro TPEHUS.

51. MeTosl uccnenoBanus GU3NYECKUX XapaKTePUCTHK MaTepranoB. MeTol aKkycTu-
YECKOM HIMUCCHUM.

52. MeTtonapl uccienoBanus GU3HMYECKUX XapaKTEPUCTHK MaTtepuaioB. [uddepenim-
aJlbHAsl CKAHMPYIOIasi KAJIOPUMETPHSL.

53. Metonsl uccnenoBanus GU3NIECKUX XapaKTEPUCTUK MaTepuaioB. MeToabl orpe-
JIJIEHNs] MATHUTHBIX CBOMCTB BEIIECTB M HAHOCUCTEM.

54, Metosl uccnenoBanus (pU3NIECKUX XapaKTEPUCTUK MaTepuanoB. MeTObl n3Me-
pEeHUS PHTAJIBINH, TEIIOEMKOCTH U TEIJIONPOBOAHOCTH.

55. Metonsl uccnenoBanus pU3NIECKUX XapaKTEPUCTUK MaTepuanoB. MeTObI n3Me-
pEeHUs INIOTHOCTH M TEPMHUUECKOT0 PACHIMPEHUs] MAaTEpUaIOB.

7.3.2. Kputepuu 1 HOPpMbI OLIEHKH

dopma
nposeje-
Ce- HHA
Kpurtepuu u HOpMbI OLleHKH
MeCTp | MpPOMEKY-
TOYHOM aT-
TeCTAlHH
4 OK3aMeH YcBoeHuE MOJTyuYeHHBIX 3HAaHUI MOJIHOE, B CUCTEME, B
(ycTHO) COTIHHOy | COOTBETCTBHI C TpeOoBaHUSAMU y4eOHOI MPOrpamMMBbl;
JIOIMYCKAIOTCS €IMHUYHbIE HECYIIECTBEHHBIE OIINOKH,
CaMOCTOSITENIbHO NCTIPABIIsIEMbIE CTYJICHTAMHU
YcBoeHuE MoJTyuyeHHBIX 3HAaHUI MOJIHOE, B CUCTEME, B
COOTBETCTBUU C TPEOOBAHUSAMHU y4e€OHON IPOrpaMMBl;
«XOPOLIO» JIOITYCKAIOTCS OT/eNIbHBIE HECYILIECTBEHHbIE OIINOKH,
UCIIpaBIIsIEMble CTYACHTaMH 110CIIE YKa3aHUs Mpernoaa-
BaTellsl Ha HUX




dopma

nposeje-
Ce- HUSA
KpuTtepun u HOpMBbI OLIEHKH
MeCTp | NPOMeEKY-
TOYHOI aT-
TeCTALNU

«yJIOBJIETBO-
PHUTETHHOY

YcBOeHHE MOyYeHHbIX 3HAaHUH HENOJIHOE, OTHAKO 3TO
HE MPEIATCTBYET YCBOECHHUIO MOCIIEIYIOLIEr0 IPOrpaMM-
HOTI'0 MaTepHaa; JOMyCKarTCs OT/IEJIbHbIE CYIIECTBEH-
HbIE OUIMOKHU, UCIIPABICHHBIE C TIOMOIIBIO MPENOaBa-
TeJIs

«HEYJIOBJIETBO-
PUTEIBLHO»

VYcBoeHne yueOHOro MaTepuaia HemoJIHoe, 0eCCUCTEM-
HOE, YTO IPEIATCTBYET YCBOSCHUIO MOCHeaAyromel yueo-
HOM MH(]OpMaLINY; CYLIECTBEHHbIE OLIMOKHU, HEUCIIPAB-
JsieMble JJayKe C MOMOIIBIO MTpernoiaBaTelis




8. YueOHO-MeTOAMUYEeCKOEe M MH(POPMALIMOHHOE O0ecledeHUe TUCIHUIITIMHBI

8.1. O6s3aTenibHAsA IMTEPATYpa

Tun (yueOHHK,
yueOHoe 1moco-

KoaunuyecTBO B

Ne oue, yueOHO-Me- HAay4HOIi 6ubano-
ABTOpBI, COCTABUTEJIH 3ar;iaBue (3aroJioBoK) I'ox u3nanus
n/n TOAMYECKOe I0- Teke / HammeHo-
co0ue, NpaKTH- Banue DbC
KYM, 1p.)

OU3NKO-XUMHYECKUE METOJBl HCCICIOBAHUS MaTe-
puainos. CocraB, CTpyKTypa : ydyeOHoe mocobue / A.
B. Cenun, /. A. Bunnuk, A. C. Uepnyxa, H. C. 3a-

A. B. Cenun, JI. A. Bun- oeitBopora. — Yenstbunck : FOYpIl'Y, 2018. — 119 " "

1 Huk, A. C. Uepnyxa, H. . VYuebHoe mocobue 2018 OBC "Jlanp
C. 3a6eiiBonoTa c.— Texker : anmexTpoHHBIH / JlaHb : AJEKTPOHHO-
' p OuOIIMoTeYHAS cucrema. — URL:

https://e.lanbook.com/book/146040
OU3NKO-XUMHYECKUE METOJBl HCCICIOBAHUS MaTe-
pHajoB : yuebHO-MeTouueckoe nocodue / B. B. Bu-
HOTpanoB, A. B. Bunorpanos, M. . Mopo3os [u ap.].

B. B. Bunorpanos, A. B. :

2 Busorpasios, M. 1. Mo- — Cankrt-IletepOypr : HI/VIY UTMO, 2019. — 72 Y4eOHO-MeTOaU- 2019 SEC "JTams"
0308 [11 1p.] c. — Texkcr : anexTpoHHbiit // JlaHb : 3JIE€KTPOHHO- YecKoe 1mocooue
p AP-1- OuOIMoTeYHAS cucrema. — URL:

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



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

8.2. JlonosiHuTEIbHASA JIUTEPATYPA

Tun (y4eOHMK,
yueOHoe 1noco-

KoaunuecTBo B

Ne Oue, yueOHO-Me- Hay4YHOH OMOJIMO0-
ABTOpPBI, COCTABUTEJIH 3aryiiaBue (3aroJi0BoK) Ton u3nanus
n/n TOAMYECKOe I10- Teke / HaumeHno-
coOme, MpaKTH- Banue JbC
KyM, /p.)
Kanbiruna 0. H.
®uznyecKknue MEeTO bl UCCIISIOBAHMS BEIIECTB [ DIIeK-
1 | Kansiruna O. H. TPOHHBIH pecypc] : yueb. mocodue / O. H. Kanbiruna, YyeOHoe nmocodue 2014 3BC «IPRbooks»
A. T'. YerBepukona, B. JI. bepaunckuii. - OpenOypr :
OI'Y : ObC ACB, 2014. - 141 c.
ITanoBa T. B.
CoBpeMEeHHbIE METOABl HCCIIEJJOBAaHMS BEIECTBA
9 [TanoBa T. B. [DneKTpOoHHBIN pecypc] : DIeKTpOHHAsI M ONTUYECKAs VuebHoe Hocobie 2016 SEC «(IPRbooks

Mukpockonus : y4deb. mocobue / T. B. Ilanona. -
Omck : OMI'Y um. @. M. JloctoeBckoro, 2016. - 80
c.: . - ISBN 978-5-7779-2052-2.




8.3. Ilepeuenb npodeccHOHANBHBIX 023 JAHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM

° MetannoobpaboTka [DIeKTpoHHBIN pecypc| : HAyYHO-TIPOU3B. JKYPH. / DJIEKTPOH.
www.biomagres.com/content - apxuB crareii xypHaia BioMagnetic Research
and Technology, mocBsIIEeHHOr0 HAHOTEXHOJOTHSIM.

o http://thescipub.com/journals/ajnt - peneH3upyemblii kypHaa American
Journal of Nanotechnology my6mukyeT pe3yabTaThl HCCIIEIOBAaHUNA B 00J1aCTH Ma-
TEpUHU HA AaTOMHOM U MOJICKYJISIPHOM YPOBHE.

e http://www.mammp-journal.com - penensupyemsbiii xypHan Mechanics of
Advanced Materials and Modern Processes myOimKyeT pe3yabTaThl HCCIICI0BA-
HUI B 00JIACTH MEXaHUKH COBPEMEHHBIX MaTEPUAJIOB, OCOOBIM aKIEHT JETIAeTCsI
Ha QU3UKY U MEXaHHKY JePOpMaIliuu, MOBPESKICHUS U Pa3pyIICHHSI B TPOU3BOI-
CTBEHHBIX IPOIIECCaXx.

o http://www.immijournal.com - pereH3upyeMblii xkypHai Integrating
Materials and Manufacturing Innovation myOnukyeT pe3yiabTaThl UCCIIEI0BaHUN
B 00JIaCTH OTKPBITHS, PA3BUTHS U IPUMECHECHHS MaTEPHAIIOB C IEJIBIO MTpaKTHYe-
CKOTO MCITOJIb30BAHUS B POU3BOICTRBE.

o WebofScience[ DnekTpoHHbIN pecypc] : MyJIbTUAUCIUIUIMHAPHAS pedepa-
tuBHas Oasa manubix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum 10-
ctyna : apps.webofknowledge.com. — 3ari. ¢ akpana. — 3. pyc., aHTJI.

o Scopus[DnekTpoHHBI  pecypc] : pedepaTuBHas 0Oa3za  JTaHHBIX.
— Netherlands: Elsevier, 2004— . — Pexum goctyma : scopus.com. — 3arj. ¢
3KpaHa. — 3. pyc., aHII.

o Elibrary[DnexTpoHHbIil pecypc] : HayyHasi 3JIEKTpOHHAs OMOIMOTEeKa. —

Mockga : HOb, 2000— . — Pexxum goctyna : elibrary.ru. — 3ari. ¢ skpaHa. — 3.
pyc., aHIJL

o SpringerLink[DnexTpoHHBII pecypc] : [6a3a JTAHHBIX |.
— Switzerland: SpringerNature, 1842— . — Pexxum moctymna : link.springer.com. —
3ari. ¢ aKpaHa. — S3. aHrI.

o ScienceDirect][ 1eKTpOHHBIN pecypc] : KOJJIEKIIHS AJIEKTPOHHBIX KHUT U3-
natenbctBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexum mocryna
sciencedirect.com. — 3aru. ¢ 3kpaHa. — SI3. aHr.

o Cambridgeuniversitypress[ DJIIEKTpOHHBIN pecypc]| : KypHajbl U31aTelb-
crBa. — Cambridge: Cambridgeuniversitypress, 2018— . — Pexum poctyna :
cambridge.org. — 3aru. ¢ skpana. — SI3. aHri.

o NEICON[DnexkTpoHHBIN pecypc]| : dJeKTpoHHas HWHGOpPMAIHS : apXuB
Hay4yHbIX XypHanoB. — MockBa : HOMKOH, 2002— . — Pexum pocrymna :

neicon.ru/resources/archive. — 3aru. ¢ sxpana. — f3. pyc., anri.


file:///C:/2017/Downloads/www.biomagres.com/content  
http://thescipub.com/journals/ajnt
http://www.mammp-journal.com/
http://www.immijournal.com/

8.4. IlepevyeHb NpPOrpaMMHOro odecrneYeHus

Ne Hanmenosame IO PexkBU3UTHI uormsf)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok meii-
CTBHUSI - OECCPOYHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok neii-
ctBusl - Oeccpouno; Jloroop Ne 727 or
20.07.2016r., cpok neicTBHs - 0eCCPOUHO
3 MathCAD I'K Ne 83 o1 31.01.2008 (mom. cort. Ne84 ot

31.01.2008) (6eccpounasi)

8.5. Onucanue marepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM JIS OCY-
IIEeCTBJICHNUSI 00Pa30BATEJIbHOI0O MPOIEeCCa MO JUCHUIITIMHE

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa0opaTopHuii, MACTEPCKUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUs] PaKTH4e-
CKHX H JJa00pPATOPHbIX 3aHATHIA, IOMeIle-
HHUH 1JI1 CAMOCTOATENbHON padoThl 00yua-
HIIUXCH (HOMep ayAUTOPHH)

[lepeyeHb 0CHOBHOTO 000PY/I0BAHUSA

VYyebHast aynutopus Jis MPOBEICHUS 3aHs-
TUW JEKIMOHHOTO TUMA. YueOHas ayIuTopus
JUIL TIPOBEACHUSA 3aHATUM CEMHHApPCKOro
Tuna. YuyeOHas ayauToOpHus UIsl KypCOBOTO
MIPOEKTUPOBAHUS (BBITIOJIHEHHS KYPCOBBIX pa-
60T). YuebHas aynuTopus IJs MPOBEICHUS
TPYNIOBBIX M WHIWBUAYAJIBHBIX KOHCYJIbTA-
nuid. YueOHas aynuTopus Ui MPOBEICHUS
3aHATHI TEKYIIErO0 KOHTPOJIS U MPOMEXKYTOYU-
HOM aTTEeCTalluH.

I'-326

Croinbl yyeHuueckue (MOHOOJIOKU) ABYX-
MECTHBIE , CTOJI IIPENOAABATEIbCKUMN, CTYII
IpenoaaBaTelbCKUM, JocKa ayAUuTOpHast
(MenoBas), PKpaH HAaBECHOM, CTallMOHap-
HBIM IPOEKTOp, MPOLECCOP, MBILIb KOMITb-
I0TEpHasl, MyJbT AJIs IPOEKTOpa

JIaGoparopus "KomnbroTepHoe MOAETHpPOBa-
HUe GU3NYECKUX MPOoLIEecCoB"
I'-426

Cronbl y4eHHUYECKUEe ABYXMECTHBIE, CTOI
MIPETOIaBaTeIILCKUH, CTYIbS, TOCKa ay/IH-
TOpHas (MenoBasi), MPOEKTOP, IKPaH, aKy-
CTHUYECKAsl CHCTEMa, KOMIIBIOTEP MPeToia-
BaTeJIsl, KOMITBIOTEPHBIN CTOJI, KOMIIBIOTEP
CTyJIeHUeCKHi, Kadenpa

[Tomemenue sl CaMOCTOSTENBHONH PadOTHI
CTYJICHTOB
I-401

Crosibl y4yeHMYECKHE, CTYJbsl Yy4EHHYE-
ckue, [IK ¢ Beixogom B cetb HTEpHET
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