MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.0O1

(unoeKkc OUCYuniuHbl)

PABOYASA TIPOIT'PAMMA JUCHUIT/IMHBI

MGTOZIBI HCCIICOO0BAaHUA, KOHTPOJIA U ANArHOCTUKH MAaTCPHUaAIOB

(HaumeHoB8aHUe OUCYUNTIUHDL)

10 HAIIPaBJICHUIO MOATOTOBKH (CHEIUAIBHOCTH)
22.04.01 MarepuanoBeieHUE U TEXHOJIOTMU MAaTEpUAJIOB

(HampaBIEHHOCTH (TIPOQHIIB)
['mnOpuHBIE 1 KOMOMHUPOBAHHBIE TEXHOJIOTUU 00pabOTKU 1 MOJU(UKAIIMH TEPCTIEKTUBHBIX
MaTepuaoB

®dopma 00ydyeHHs:  OdYHas
I'on HaGopa: 2022
O6mas Tpynoemkocts: 10 3E

Pacnpe)le.ﬂe}me aC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 4

dopma KOHTPOJIA Hroro
Bua 3ansiTuii JK3aMCH
Jlexnun 8 8
JlabopaTopHbie 18 18
[IpakTnueckue 18 18
PykoB0OJCTBO: KypcoBbie paboThl (poekThi) / PT'P - -
IIpoMexyTouHas aTTecTalus 0,35 0,35
KonTaktHas pabora 44 35 44 35
CamocTosiTenbpHas paboTa 280 280
KonTponb 35,65 35,65
Hroro 360 360




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

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

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

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 aeiicTBus padoueii nporpaMmMbl JMCUUILTHHBI 10 «30» aBrycra 2024r.

YTBEPXIEHO

Ha 3acemanuu kapenpst HMuM

(mpoTokon 3acemxanust Ne 2 ot «31» aBrycra 2021 r.).

OOKYMEHT NOArnnCAH
SNEKTPOHHOW MOAMNCHIO

Ceptundomkat: 0104768F0047AFD1BE454E686E7F34DD2B
Bnageneu: CenusaHoB AnekcaHap Cepreesuy
[enctButenen: ¢ 08.11.2022 go 08.11.2023




1. lleanb ocBOeHNSI AUCUUILIHHBI

L[GJIB — HAY4YUTb CTYACHTOB AaACKBATHO IIOCTABJICHHBIM 3aJd4daM BLI6I/IpaTI)
MCTO/bI HUCCICO0OBAaHU 151 KOHTPOJIA JIIA IIPOBCACHUA Hay49HO-
HCCIICA0BATCIILCKHUX pa60T, pa60T 10 BXOOJHOMY H BBIXOJHOMY KOHTPOJIIO
MaTCpUAJIOB U HS,HCHHﬁ, I'paMOTHO TPAKTOBATb PC3YJIbTAThI PICCJ'IGI[OB&HHI?I u
KOHTPOJIA.

3anayu:

1. ®opmupoBaHUE y CTYJACHTOB MIOHATHI O HA3HAYEHUHU, 00JIACTH TIPUMCHCHUS,
OTPAHUYEHHUSX U NIEPCIIEKTUBAX OCHOBHBIX METOJOB UCCIEAOBAHUS U KOHTPOJIS
MAaTEPUAIIOB U U3JEIUM;

2. OcBo€HHE CTyJIEHTAMH OCHOBHBIX METOAWK KOHTPOJSA M HOPMATHUBHBIX
JOKYMEHTOB, PETJIAMEHTUPYIOIIUX 3Ty €SI TEIbHOCTB;

3. IlomydeHne HaBBIKOB pa0OTHI HA HAYYHO-UCCIIEI0BATEILCKOM 000pYI0BaHUU
U C MpubopaMu Hepa3pylIAIOIIET0 KOHTPOJIS, TOKYMEHTAILHOTO O(OpMICHUS
pe3yJIbTATOB UCCIIEIOBAHUSA U KOHTPOJIS.

2. Mecto nucuuniannbl B crpykrype OIIOITI BO

JlanHast nucuuIuinHa (y4eOHBIN Kypc) OTHOCUTCS 00s13aT€IbHBIM JUCHUTLIMHAM
BapuaTUBHOM yacTu Osioka 1. Jucuuminasl (MOIYyIN).

Huctumivasl (ydeOHbIE Kypcbhl), HA OCBOCHMHM KOTOPBIX Oa3zupyeTrcsl JaHHAs
nucuuiuinHa  (y4eOHBIM  Kypc) — MaTeMaruka, oOmas Qusuka W XUMus,
MaTepUaJIOBEJICHUE, TEXHOJIOTUS KOHCTPYKIIMOHHBIX MaTEpHUaiOB, COMPOTUBIICHUE
MaTepuaioB, TeOpHs A(HEKTOB KPUCTALUIUYECKOTO CTPOCHUS, KpUCTAILIOTpadusi.

Juciuminebl, y4eOHbIe KypChl, ISl KOTOPBIX HEOOXOAUMBI 3HAHMS, YMEHUS,
HABBIKH, TTPHOOpETacMble B pe3yJibTaTe U3YUYCHHS JTaHHOW JUCIMIUIUHBI (y4eOHOTO
Kypca) — «HayuHo-uccnenoBatenbckas padboTa.



3. IlsianupyemMble pe3yJbTaThbl 00y4eHUs

®opmupyeMbie U

HNHauKaTOpHI 10CTHKEHUS

KOHTPOJIUpYyeMble KOMIeTeH Uit
IInanupyemble pe3y/bTaThl
KOMIIETeHIIH U (Kol 1 HAMEHOBaHUE)
o0yueHust
(xom u

HaWMCHOBAHHE)
- CIOCOOHOCTh 3HaTh:
MIPOBOAUTH  BBIOOP BO3MOYXHOCTH u OTpaHHYCHUS
MaTepuajioB AT OCHOBHBIX METOJIOB HCCIICJOBaHMUS,

3aJlaHHBIX YCIIOBUH
JKCILTyaTaluu c
y4eToM

TpeboBaHU
HaJEeKHOCTH n
JIOJITOBEYHOCTH,
SKOHOMHYHOCTH H
JKOJIOTHYCCKUX
OCJIEICTBUI ux
MIPUMEHEHUS Ha
OCHOBE 3HAHHUS
OCHOBHBIX  THIIOB
HEOPraHWYeCKux U
OpraHNu4eCKHUX
MaTepUaioB
Pa3IMYHOTO

Ha3Ha4YCHHsA, B TOM
YHUCJIIC
HaHOMAaTCpHuaJIoB
(TIK-3)

[IK-3.1 VYmeTp nOpoOBOIUTH
BBIOOD MaTepUajoB JUISL
3aJaHHBIX yCIOBUI
JKCIUTyaTalluu c y4eTOM
TpeOOBaHUN  HAJIEKHOCTH U
JIOJITOBEUYHOCTH,

SKOHOMHYHOCTH u
JKOJIOTHYCCKUX  IOCICACTBUI

HUX MIPUMCHCHUA

KOHTPOJIA U JUAarHOCTUKU MaTCpHaJioB

YMers:
aJIecKBaTHO IIOCTABIIGHHBIM 3a/1a4yaM
noadupathb KOMILIEKC METOJIOB

UCCIIEIOBaHUS, B TOM YHCJE C YYETOM
YKOHOMHYECKUX ACTIEKTOB;

BBIOMpPATh W3 YHUCIA CYHIECTBYIOIIUX
METO/10B KOMILJIEKC WCIIBITAHUI
HanOoJee OJIM3KHIA K YCIOBUSM pabOThI

MaTCepHraJIOB U KOHCTPYKIIUU

Bnaners:
HaBBIKAMHU CaMOCTOSTEIHLHOTO

HCITOJIb30BaHUA TCXHUYCCKUX CPCACTB




4. CTpyKTypa U coAep:KaHHue IUCHUIINHBI (Y4eOHOro Kypca) MeToabl HCC/IeIOBAHUNA, KOHTPOJIS U AMATHOCTHKH

MaTepuaJjaoB
Cemectp uzyuenus 4
DopMBbI TEKYLLET0
. . KOHTPOJIs
Moayab Bup yueoHoi HaumeHoBaHue TeM 3aHATHI
N Cemectp | O0bem, u.| Bamabl | HHTepakTuB, 4. | (HaMMeHOBaHHe
(pa3nen) padoThI (yuedHoii padoThI)
OI[€HOYHOI0
cpeacTna)
1. Metonpsl Jlex 1.1 MeToabl OIITHYECKOH 4 4 Y CTHBIN Onpoc
MICCIICTOBAHMS JIab MHUKPOCKOTIHU 12 (cobecenoBanme)
CTPYKTYpBI Ip 1.2 PeHTreHOBCKHE METOIbI 8 - -
MaTepHaJIOB Cp MCCJICI0BAHUS 116
ITA 1.3 DneKTpOHHO-MHUKPOCKOIIMYECKUE 0,35

METOAbI UCCIIEIOBAHUSL
1.4 30H10BBIE METOOBI UCCIIETOBAHUA

2. Metojbl Jlex 2.1 KagyecTBO IpoAYKIIMH U METOIBI 4 4 YcTHBII onpoc
KOHTPOJIS U JIab KOHTPOJIS 6 (cobecenoBanue)
TNarHOCTHKHU IIp 2.2 MeTtoabl KOHTPOJISI MEXaHUUECKHUX 10 - -
MaTEpHajIoB Cp CBOICTB MaTepHalloB 164

Kontpons 2.3 MeTop! KOHTPOJIS (PU3HUECKUX 35,65

XAPaKTCPUCTHUK MATCPUAJTIOB

HUTroro: 432




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

B HacrosmeMmM Kypce HCHONB3YIOTCA — CIEAyrolne 00pa3oBaTesbHbIE
TE€XHOJIOTHUH:

l.Texnonmorust ~ TpaguuUOHHOTO  oOyueHust  (mabopaTtopHbie  PabOTHI,
NPaKTUYECKUE 3aHATHUS, CAMOCTOATENbHAs padboTa).

2. lHTepaKTHUBHBIE TEXHOJIOTHH (JEKIMHU-OeCebl: MPE3EHTALMOHHBIA METO)

3. TeXHOJOTHUH AUCTAaHIMOHHOTO 00YYEHUSI.

6. MeToanuyeckne yKa3aHUus MO0 OCBOEHUIO TMCUUTIIMHBI

[IpakTuueckue 3aHATHS TIPEACTABISAIOT COOON BUJ y4EOHBIX 3aHSTUH, B XOJE
KOTOPBIX CTYACHTBI, 3aKPEIUIIIOT HA MTPAKTUKE MOJYyYEHHBIE TEOPETUUECKUE 3HAHHUS.
Tak xe npeJmnoaraeTcst MPoBECHUE MPOBEPOYHOUN pabOThI B (hopMe TecTa.

JIabopaTOpHBI MPAKTUKYM 3aKJIIOYAETCS B 3HAKOMCTBE C COBPEMEHHBIMU
METOJMKAMU MOJEJIMPOBAHUS HAHOPA3MEPHBIX OOBEKTOB HEIMIHMPUYECKUMH,
MOJIyAMIUPUYECKUMU METOIAMH U METOAAMH MOJIEKYJISIPHOU JTUHAMUKH.

[Ipu noarotoBke K 1a00PaTOPHBIM 3aHATUSAM CTYACHT JTOJKEH:

- U3YYUTh TEOPHUIO0 MO TeME JIADOPAaTOPHOM pabOThI, HCIOJIb3YS KOHCIEKT
JEKIMIA W/ WM PEKOMEHAYEMYIO TEXHUUECKYIO JIUTEPATYPY;

- 03HAaKOMUTBCS C METOAUKON BBIMOJIHEHUS PaOOThI;

- 03HAKOMHTKCS C BOIPOCAMU JJIs MTPOPAOOTKHU K TaOOpaTOPHOI paboTe U OBITH
TOTOBBIM OTBETHTHh Ha HUX BO BpeMs coOecel0BaHuUs C MPEnoaaBaTesieM M0 UToram
BBITIOJIHEHUSI PaOOTHI.

JupakTudecKkue eIUHUIIbI, MPEAYCMOTPEHHbIe paboueld mporpaMMon Ha

CaMOCTOSITENIbHYIO TNPOpPabOTKy, JOJKHBI OBbITh H3Y4YEHbl CTYJAEHTaMH B XOJI€
CaMOCTOATENbHON paboThl. CamocTosiTenbHasE padoTa MPOBOJUTCA B COOTBETCTBHUH C
YTBEPKJIEHHOM pabouell MmporpaMMoOM JTUCHUUIUIMHBI € Y4Y€TOM BPEMEHH,
MPETYyCMOTPEHHOTO Ha CaMOCTOSATEIbHOE H3ydYeHHe. B xole caMocTosTenbHOU
paboThl KaXIbl CTYAEHT O0O0S3aH MNPOYUTATh OCHOBHYIO U IO BO3MOXHOCTH
JOTIOJTHUTENBHYIO JIUTEPATypPy MO U3y4aeMoil Teme, AOMOJIHUTh KOHCIEKThl JEKIUI
HEJIOCTAIOIIMM MAaTE€pUajoM, BBIITUCKAMHU U3 PEKOMEH/IOBAHHBIX MEPBOMCTOUYHUKOB.
KoHcnekTupoBanue HauboJsee CIoKHbIE 1711 TOHUMAHUS TEMbI HEOOXOAMMO COYETaTh
C MOJIYYEHUEM NMUCHMEHHBIX, a MPU BO3MOMXKHOCTH, U OYHBIX YCTHBIX KOHCYJbTallUN
IPENoIaBaTeIs.
[Ipu moAroToBKE K 3aHATHUSIM, TEKYIIEMY KOHTPOJIIO M IMPOMEXYTOUYHON aTTeCTalluu
CTYJI€HThI MOTYT BOCIIOJIb30BaThCSl DJIEKTPOHHOW OmOmmorexkoi BY3a, momyuuth
JOCTYT K y4eOHO-METOMYECKHM MaTepuaiaMm kak omOimoreku BY3a, Tak M MHBIX
AIIEKTPOHHBIX OMOJIMOTEUHBIX cucTeM. [Ipn HEOOXOIUMOCTH CTYJEHTHI MOTYT B3ATh
JUTEPATYpy Ha Kadeape Wiau Ha aOOHEMEHTE BY30BCKOM OMOIMOTEKHM B MEYATHOM
BUJIE, @ TAKKE BOCMOJIb30BATHCS YUTAILHBIMU 3aJ1aMHU.



7. OueHOYHBIE CPeACTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemectp Koxa koHTpO/IMpyemMoii KOMIIETeH UM HaumenoBanue
(n1u ee yacTu) OI[€HOYHOT0 CPeACTBA
Ycemuvie ooxnaowvt
4 K-3 Komnnexm nabopamopuwix pabom
Pasnoyposnesvie 3a0auu u 3a0anus
Bonpocut k sxzameny No I — 55

7.2. TumoBble 3aJaHUS WJIM HHbIe MaTepHAJIbl, HEOOXOAUMBbIE JI

TEKYIIECT0 KOHTPOJIsA

9.

7.2.1. IlIpumepHbIe TEMBbI T0KJIAI0B
Hctopust pa3BuTHs ONTHYECKOM MuUKpockonuu. IIpobGomoaroroBka s

ONTUYECKON MUKPOCKOIIHH.

®dusnueckre OCHOBBI ONTHYECKONM MHUKPOCKONHMH. YCTPOMCTBO ONTHYECKOTO
MHUKpPOCKOIIa: OCHOBHbIE y3Jbl, HUX Ha3HAY€HWE U Pa3HOBUAHOCTH,
NPUHIIAIIAATIBHAS CXeMa.

OnTrueckass MUKPOCKOTIHS Ha IPOCBET M Ha oTpakeHune. MeTamnorpadus.
MeTop1 ONITHYECKOW MUKPOCKOIIUN: UCCIICIOBAHUE B CBETJIOM M TEMHOM TIOJIE,
METOJIMKa KOCOTO OCBEIICHHUS.

MeToapl ONTUYECKOM MUKPOCKONHMH: MHUKPOCKOIHS B PEXKUME OCBELICHUS
PeiinGepra, B pexxume ocBemenus Kemnepa, B pexxume ocsenieHus: Xodhmana.
MeTonpl ONTHYECKON MUKPOCKOIUU: JiazepHas KOH(OKaIbHAsT MUKPOCKOIIHUS;
uHTephepoMeTpus, MOISIPU3aMOHHAS MUKPOCKOITHSI.

Ckanupyrommas OMmKHENoMbHAs ONTHYecKass MUKpocKomus. DiyopeciieHTHas
MUKPOCKOTIHSI.

Hu3koBONBTHAST  DJIEKTpOHHAS  MUKPOCKOIHWS: TPUHIWI  JCHCTBUA U
0COOEHHOCTH OCYIIECTBIICHUS.

DJEeKTpOHHAsT MUKPOCKOITHUS BEICOKOTO U CBEPXBBICOKOTO Pa3peLICHHUS.

10.Mexaau3m ¢GopMUpOBaHUS H300paKEHUST W BUILI KOHTpAcTa B PacTPOBOU

AIIEKTPOHHON MUKPOCKOIIUMU.

11.1Tpo6omnoaroToBKa [iJii MPOCBEUMBAIOIICH M  PAacTPOBOWM  AJIEKTPOHHOU

MUKPOCKOIINH.

12.B3auMoieiicTBUE U3ITy4YEHHSI C BEIIECTBOM. THIIBI CUTHAJIOB, PETUCTPUPYEMBIX

QJICKTPOHHBIMU MUKPOCKOIIAMMH.

13.Mexanusm  QopMuUpoBaHUS  HM300paKEHUS W BHUABI  KOHTpacTa B

IIPOCBEYMBAIOIIEH IJIEKTPOHHON MUKPOCKOIIUU.




14 Victionp3oBanne C(POKYCHUPOBAHHBIX SJIEKTPOHHBIX W HMOHHBIX IYYKOB ISt
aHanu3a u MoJu(pUKaIMK MaTepraioB. DJIEKTPOHHASI U MOHHAS JIUTOTpadusl.
15.21eKTpOHHO-30H/I0BbIE MHUKpOAHAIM3aTOpbl. buonornyeckas 3yeKTpoOHHas
MUKpockonusa. Kppomukpockomnus.

16.Anmaparypa mist C3M  (30HABI, CKaHEpHI, CHUCTEMa YIMpaBICHUS, CHUCTEMa
oOpaTHOM CBSI3U, X YCTPOUCTBO W MIPUHITUI TCHCTBH)

17.3mepurensubie Mmetoauku C3M.

18.B3aumopeiicTBE  MEXAy 30HIAOM W 00pa3lioM  (OpUEHTAIMOHHOE
B3aMMOJICHCTBUE,  HMHAYKIMOHHOE  B3aUMOJCHCTBHE,  JUCIIEPCUOHHOE
B3auUMoJielicTBie, BaH-Jep-BaalbCOBCKOE TPUTSHKEHHE 30HIa K 00pasiy).
Cunel  B3aMMOJICHCTBUST 30HAAa W oOpasima  (KamwUIApHBIE  CHJIBI,
MEXMOJIEKYJIIpHbIE clibl Ban-aep-Baanbca, anre3noHHbIE CUIIBI)

19.Vcnonp3oBanne MetogoB C3M B UCCIENOBAaHUH IMOBEPXHOCTH TBEPJOTO TeIa
(TyHHENbHAsL CHEKTPOCKONMS MJIsi ONPENENICHHs MapaMeTpoB MPOBOJAUMOCTHU
CTPYKTYp, U3YUYEHUE HAHOPA3MEPHBIX CTPYKTYP Ha MOBEPXHOCTU TPEXMEPHBIX
MakpooObeKTOB, npuMeHeHne ACM miis uU3MepeHusl TUIa MPOBOAUMOCTH,
npuMenenne CEM j1ysi pacdera KOHIIEHTpAUUU AJIEKTPUUYECKH AKTHUBHBIX
npumecei)

20.MeTtoasl HWCCIEOBAaHUS TMMOBEPXHOCTH MaTepuajaoB. VOHHBI MHKpOAHAIN3.
ABTOMOHHAsA MUKpOcKonus. NOHHO-HEUTpanu3aumoHHas CIIEKTPOCKOIIHS.

21.Metoasl HWCCIAEAOBAHWS TIOBEPXHOCTH MaTepuasioB. (Orke-3JeKTpoHHAas
cnexktpockonus. Judpakurs MeaIeHHbIX 3JeKTpoHOB. IlosieBast anekTpoHHas
MUKPOCKOITHSI.

22.MeTompl UCCIIEI0BAHMS TIOBEPXHOCTH MAaTEPUANIOB. S IepHBI raMMa-pe30HaHC.
Macc-CcnekTpoCKOnusi BTOPUYHBIX HOHOB.

23.PeHTreHo-CTpYKTYpHBIA aHaJN3 U €ro MpUMEHEHUE JJIS aHaliu3a CTPYKTYpPHI
METaJIOB

24 PentrenoayopeclieHTHBIN JIEeMEHTHBIA aHaIu3 KaK MHCTPYMEHT KOHTPOJIA U
JMAarHOCTUKHU

25.PentrenodayopeciieHTHasi CIEKTPOCKOTIHS

26.PenTreHoBcKas 1 raMMa-aepeKTOCKOIHS

27.MeTtoa MaJIOyTIIOBOTO PACCESHUSI PEHTTCHOBCKUX JIy4ei

28.PeHTreHo-CreKTpaibHbIA aHAIN3 U €r0 IPUMEHEHUE

29.1IpuMEeHUMOCTh Pa3IMYHbIX PEHTICHOBCKUX METOJIOB HCCIEIOBAaHUS JUIs
JUArHOCTUKM W KOHTPOJS KOHKPETHBIX MaTepHalioB (METaJIOB, CIUIABOB,
JURJIEKTPUKOB, TIOJIMMEPOB, Iefiel, HAHOOOBEKTOB, OMOOOBEKTOB)

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 MPOIYKIIUU U METOIBI 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 nosiBiieHUs: JaHHOTO MeTo/1a (METOUKH );

2. dusznvecKkre 0OCHOBHI MeTO1a (METOIUKH);

3. [Ipubop, peanusyroomuii AaHHBIA METOJ (METOIMKY), U OCOOCHHOCTHU €ro
KOHCTPYKITUH;

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

S. [Tpumepsl OCyIIECTBIEHUS JAHHOTO MeTo1a (METOIUKN);

6. Bo3moxkHocTH MeTo1a (METOIUKH ).

[Ipu monroroBke HEOOXOIMMO COCTABUTH HE TOJBKO TEKCT JOKIaaa, HO H
HEOOXOIMMBIA WILTIOCTPATUBHBINA MaTepual, COMPOBOXKIAIONIUN 10K (OCHOBHBIC
TE3UCHI, (DOPMYJIIBI, CXEMBI, YEPTEKH, TAOTUIII, TpaduKH U IUarpammsl, pororpaduu
U T.I1.) B BUJIEe nIpe3eHTaiuu B popmate PowerPoint.

Kpurepuu ouenku:
- «OTJINYHO» - TOATOTOBJIEHA IPE3EHTAlMsl U CIEIAHO YCTHOE COOOIIEHHE, TIe

PACKpPBITBl HCTOPHUSl TIOSBJICHUS W (U3WYECKHE OCHOBBI METOAMKH; MpHOOp,
peanu3yroNuil TaHHYI0 METOIHNKY, U OCOOCHHOCTH €ro KOHCTPYKITUHU; TPeOOBaHUS K
oOpasiiaM, UCTIOJIb3yeMbIM B JIAHHOW METOJIMKE; MPUMEPhI OCYIICCTBICHUS JTaHHON
METOJMKH; BO3MOKHOCTH METOJIUKHU.

- «XOpOIO» - TOJrOTOBJIEHA MPE3CHTAllMs U CHAEIaHO YCTHOE COOOIeHue, TIe
pPacKpbITHl TpeOOBaHUsI K o0Opasiiam, MCIOJIb3yeMbIM B JaHHOW METOJHUKE; TPUOOp,
peanu3yrnmi JaHHYI0 METOJUKY, U OCOOCHHOCTH €r0 KOHCTPYKIIUU; BO3MOXXHOCTH
METOUKHU.



- «YJIOBJICTBOPUTEIIGHO» - TMOATOTOBJIEHA TIPE3CHTAMSA W CJHEJIaHO YCTHOE
COOOIIICHHEe, TIJ/Ie TIOKa3aHbl MNPHOOp, pPEATU3YIOIIUN JTaHHYI0 METOAWKY, |
0COOEHHOCTH €r0 KOHCTPYKIIUH.

- «HEYJIOBJICTBOPUTEIILHOY» - HE TIOJATOTOBJICHA MTPE3CHTAIUS U HE CJICJIaHO YCTHOE
cooOrieHne MO0 CACTaHHOE COOOIEHUE HE PACKPBHIBAET M MOJIOBUHBI TPEOOBaHMUIA,
IPEIBABISCMBIX K KPUTCPHUIO «OTIIHIHOY.

7.2.2. KoMIJIEKT 0T4€TOB 10 JIAa00PATOPHBIM padoTam

JladopaTtopHasi pab6ora Nel «MakpoCTPYKTYPHBbIH aHAJIN3 METAJIIOB U

CILIABOB)
dopmMma oT4eTa mo JadoparopHoii padore Nel
HazBanue paboTsl

[ens pa®oThl, 3a1a4u pabOTHI
O6opynoBaHue U MaTepUabl

W

KoHCHeKT TEeOpeTU4YeCKUX CBEACHUM (U3JI0KUTH METOAUKY NPUTOTOBJICHUS W
TpaBJeHUs MakpoUUIM(}OB, omucaTh Ae(PEKTh HUCCICIOBAHHBIX MAaKPOIUIH(OB,
3apuCOBaTh UX U YKa3aTh IPUUYUHBI BOBHUKHOBEHUS)

5. Omnmcarb XxapakTep U3y4eHHBIX U3JIOMOB.

JlaGopaTopHasi padora Ne2 « MUKPOCTPYKTYPHBIH AHAJIU3»
dopmMma oT4eTa Mo JadopaTopHoii padore Ne2
HasBanue paboThl

[ens paGoThl, 3a1auu pabOTHI
O6opynoBaHue U MaTepUabl

W e

KOHCITeKT TeopeTHdecKnX CBEACHUH (M3JI0KUTh METOAWKY TPUTOTOBJICHHUS W
TpaBJCHUS  MHKPONUTH(OB,  pacrledaraTb  3alUCaHHOE  H300paKCHUE
MUKPOCTPYKTYPBI HCCIIEIOBAHHBIX MUKPOILTN(OB U ONTUCATh CTPYKTYPY. KopoTko
U3JI0KUTHh BO3MOXKHOCTH 00pa0b0TKH MHGOPMAIIMH C TIOMOIIBIO TIPOTPAMM)

5. IlpuBectn maHHBIC MO MPOBEACHHOMY H3MEPEHHUIO BEJIUYMHBI 3€pPHA U JIPYTUX
OCHOBHBIX MMAPaMETPOB.

JlaGopaTopHasi padora Ne3 «Bbicokopa3pemiaomasi peHTTeHOBCKas

auppaxkromerpus u pediieKroMeTpus)
dopmMma oT4eTa Mo J1a6opaTopHoil padoTre Ne3
1. Ha3Banue paGoThI

2. Lenb paboTsl, 3agaun pabOTHI
3. OGopynoBaHue U MaTePHUAITBI



4.

KoHcriekT  TeopeTHdyecKux  CBENEeHUU  (M3JIOKHUTh  (U3UYECKHE  OCHOBBI
PEHTIeHOBCKOU qudpakToMeTpuu, peIeKTOMETPUU, ONTUCaHUE 000PYAOBaHUS U
BO3MOKHOCTH METO]IOB)

VYka3zaTb BO3MOXHOCTH pPacCcMaTpUBA€MOr0 METOJA Il MU3Y4YEHUs TOJILIWHBI U
COCTaBa SIUTAKCUAIBHOTO CJIOS, TOJIIUHBI CJIOS U TMEPHUOJa MHOTOCIOWHBIX

CTPYKTYD.

JlaGoparopnas padora Ne4 «IIpocBeunBaoinas 3J1eKTPOHHAST MUKPOCKOITHS)

W e

dopma oT4eTa 1o JadboparopHoiu padore Ne4
HasBanue paboThl

[enw paGoThl, 3a1auu pabOThI

O6opynoBaHue U MaTepUabl

KOHCITIEKT TEOpEeTHYEeCKUX CBEACHUH (M3JI0KUTh MPUHIUIHAIHHYIO CXEMY
AJIEKTPOHHOTO MUKPOCKOTIA C TIOSICHCHUSIMHU Ha3HAYCHHH 1 ITapaMeTPOB OCHOBHBIX
y3JI0B; IPUMEHEHUE METO/1a AICKTPOHHONH MUKPOCKOIIUN B MaTEPHUAIOBEICHNN )
Onucanue BBITIOJIHEHHBIX padoT.

JlaGopaTopHasi padora NeS «CkaHupyw1asi 3JIeKTPOHHASI MUKPOCKOTIH D

BN E

dopma oT4eTa 1o JadboparopHou padore NeS
HazBanue paboTsl

[ens pa®oThl, 3a1a4u pabOTHI
O6opynoBaHue U MaTepUabl
KoHcnekT TteopeTnyeckux CBeNEHUN (M3JI0KUTh NPUHLHUIUAIBHYIO CXEMY
3JIEKTPOHHOT'O MUKPOCKOTIA C MOSICHEHUSIMU Ha3HAaYeHUH U TapaMeTPOB OCHOBHBIX

y3JI0B; IPUHLUIINATbHBIE CXEMBI HHEPrOAMCIIEPCUOHHOTO U
BOJIHOJMCIIEPCUOHHOI'O CIIEKTPOMETPOB € YKa3aHUEM UX OCHOBHBIX [1apaMETPOB U
Ha3HAUYCHUW;  NPUMEHEHHE  MEeToJa  DBJEKTPOHHOW  MHUKPOCKONUH B
MaTepHaIOBEICHUHN )

Ornrcanue BBITOJIHEHHBIX PadoT.

JlaGopaTopHnasi padora Ne6 «3mepenne penabeda U CBOMCTB MOBEPXHOCTH

METOJaMHU TyHHeJIbHOﬁ MHUKPOCKOIINH»

oo e

dopMma oTueTa Mo JadopaTropHoii padore Ne6b
HasBanue paboTsl

[{ens paboThI, 3a1auu pabOTHI
O6opynoBaHue U MaTepUabl
KoHCeKT TeopeTudecKknx CBeNeHUN (M3IIOKUTh TPHUHIUIUATBHYIO CXEMY
CKaHUPYIOIIETO 30HJOBOTO MHUKPOCKONA C TMOSICHCHUSMH Ha3HAYCHWH U



5.

apamMeTpOB OCHOBHBIX y3JI0B; OCHOBHBIE METOJUKH TYHHEIbHONH MUKPOCKOIIUY;
ONKCaHWE B3aWMOJICHCTBHUS 30H/AA C MOBEPXHOCTHIO; (PAKTOPHI, BIHSIONINEC HA
HN300paKEHUE)

Onucanue BBIOJHEHHBIX padoT.

Jlabopatopnass pabdora Ne7 «M3mepenme peabeda uW YHNpPpyrux CBOICTB

IMMOBEPXHOCTH METOAAMH aTOMHO-CHJIOBOH MHKPOCKOIIHHW

BN eE

dopMa oTyeTa o JadoparopHoii padore Ne7
Ha3zBanue paboTbl

Lens pa®oThl, 3a1a4u pabOTHI

O06opynoBaHKe U MaTEPUATIBI

KoHcnekT TteopeTnyeckux CBeIEHUN (M3JI0KUTh NPUHLHUIUAIBHYIO CXEMY
CKaHUPYIOLIETO 30HJOBOTO MHUKPOCKONA C IMOSICHEHUSMHM Ha3HAYeHUH U
apaMeTpOB  OCHOBHBIX  Yy3JIOB; OCHOBHBIE METOJUKA aTOMHO-CHJIOBOU
MUKPOCKOIIUHY; ONHUCAHUE B3aUMOJIEUCTBUS 30H/AA C IOBEPXHOCTHIO; (PaKTOPHI,
BIIMSIONIME HAa U300paKEHHE)

Omnucanne BHIOTHEHHBIX padoT.

JlaGopaTopHasi pabora Ne§ «M3mepenne TBePAOCTI

BN eE

dopma oT4eTa 1o JadoparopHoit padore Ne§
HazBanue paboTsl

[ens pa®oThl, 3a1a4u pabOTHI

O6opynoBaHue U MaTepUabl

KoHcnekT TeopeTnyeckux CBENEHUN (M3JI0KUTh NPUHIMIIHAIBHYIO CXEMY
CKaHUPYIOLIETO 30HJOBOTO MHKPOCKONA C IMOSICHEHUSMHM Ha3HAYeHUH U
apaMeTpoB  OCHOBHBIX  Yy3JIOB; OCHOBHBIE METOJUMKA aTOMHO-CHJIOBOU
MUKPOCKOIINHY; OMHUCAaHWE B3aWMOJCUCTBUS 30HAA C TMOBEPXHOCTHIO; (PaKTOPHI,
BIIMSIONIME HAa U300paKeHHE)

Omnucanne BBITIOJTHEHHBIX PadoT.

JlaGoparopHasi pabora Ne9 «OnpenesieHue MeXaHNYECKUX XaPAKTEPUCTHK

06pa3ua METOAOM OJHOOCHOI'0 PACTHKCHUS>

BN e

dopmMma oTueTa no JadoparopHoii padore Ne9
HasBanue paboTsl

[ens pa®oThl, 3a1a4u pabOTHI
O6opynoBaHue U MaTepHUabl
KoHcniekT TeopeTudeckux CBEACHUN (M3NOKUTh MPUHIUIHAIBHYIO CXEMy
CKaHUPYIOUIETO 30HJOBOTO MHUKPOCKONA C TMOSICHEHUSMH Ha3HAYCHHH U
NapaMeTpoB  OCHOBHBIX  Yy3JIOB; OCHOBHBIE METOJUKA aTOMHO-CHIJIOBOU



MUKPOCKOITMHY; OTHMCAHUE B3aUMOJICHCTBUS 30HJA C IMOBEPXHOCTHIO; (haKTOPHI,
BIIUSIONTME HAa U300paKeHHE)
5. Omnucanue BBINOTHEHHBIX pa0OT.

TpedoBanus k 0popMIIEHHUIO
Tumynvnoui 1ucm oPOPMIISIETCS CIASTYIOMAM 00pa30M:
1. B BepxHeM mosie mucTa yKa3bpIBaloT IMOJTHOEC HAMMEHOBAHUE yUeOHOTO 3aBECHUS

u Kadeapbl, Ha KOTOPOI BBIIOJHSIACH JaHHAs paboTa.

2. B cpennem mosie ykaspiBaeTcsi BUA pabOThI, B JAHHOM Ciiyyae JiabopaTopHas
pabota, u HUXKe ee Ha3BaHue. Ha3Banue mabopaTopHOil pabOTHI TPUBOIUTCS O€3 CII0Ba
mema M B KaBbIYKU HE 3aKTHOYACTCS.

3.  [anee Ommke K mpaBOMY Kpar0 TUTYJIBHOTO JIMCTA YKa3bIBAIOT (haMUIIHUIO,
WHUIIMAJIBI, KYpC U TPYIIIY y4Yalerocsi, BIMOIHUBIIETO padoTy.

4. B HIKHEM MOJ€ JINCTa YKa3bIBA€TCS MECTO BBIMOJIHEHHUS PabOTHI U TOJ €e
Hamnucanus (6e3 ci0Ba 200).

Lenv pabomul, 3a0auu pabomsi, 060pyO08aAHUE U MAMEPUATbL TOTKHBI OTpaXKaTh
TeMy JIabOpaTOpPHOU pabOThI, a TaK)Ke KOHKPETHBIE 3a]1a4M, IIOCTABJICHHBIC CTYICHTY
Ha TIEPHO/ BbINoJMHEHUs paboThl. [1o 00beMy HX ONMCaHUE COCTABIISIET OT
HECKOJBKHUX CTPOK 110 0,5 CTpaHHUIIbI.

Koncnexm  meopemuueckux ceéedenuu. B 3TOM pasnene wu3naraercs

TEOPETUUECKOE OMMCAHNE U3Y4aeMoro B paboTe SBJICHUS WU TpoLecca, MPUBOAATCS
Tak)ke HeoOXoAuMble pacueTHbIe popMyiibl. [IpuBoUTCS cXeMa SKCIIEpUMEHTaIbHON
YCTaHOBKH C OMHCaHuEM ee paboThl U MOAPOOHO M3JIaracTcsi METOAMKA MPOBEICHUS
HKCIIEPUMEHTA, TPOLIECC MOIYYEHUS JAHHBIX U CIOCO0 UX 00pabOTKH.

OxcnepumenmanvHvle  pesyaibmamul. B 3TOM  pazmene  MPHUBOIATCS
HENOCPEACTBEHHO pPE3yJIbTaThl, MOJYyYEHHBbIE B XOJ€ NpPOBEACHMs JIabOpaTOPHBIX
pabor.

OTtuer mo nmabopaTopHOi paboTe odopmisieTcs B TETpaau IS Jab0paTOPHBIX
pabor.



OOpazen HanMCaHUsI TUTYJIBHOTO JINCTA JIAOOPATOPHOU PaOOTHI:

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

Ka(bezlpa «HaHOTCXHOJ'IOFI/II/I, MaTCpruaIOBCACHUEC U MEXaHHUKa»

JlaGoparopnas padoTa 1
MakpoCTPYKTYPHBIH aHAJIHM3 METAJJIOB M CINIABOB

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

Tonbstti 20

Kpurepuu oueHku:

- OLIGHKAa «3auTEHO» BBICTABISIETCS CTYACHTY, €CIM JiabopaTopHas paboTa
BBITIOJTHEHA, OTYET IO JabopaTopHOU paboTe oQopMiieH, JaHbl OTBEThI Ha
KOHTPOJILHBIC BOIIPOCHI;

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



7.3. OueHo4YHbIe CpeacTBA JAJA NMPOMEKYTOYHO! 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. ®u3nyecKkue OCHOBBI ONTHYECKOW MHUKPOCKONUHU. YCTPOMCTBO ONTHYECKOTO
MHUKPOCKOIIa: OCHOBHBIE y3JIbl, X Ha3HAUYEHUE U PA3HOBUIHOCTH, IPUHLUITNAIbHAS
cxema.

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

4. MeToabl ONTUYECKON MHUKPOCKOIMU: MCCIENOBAHME B CBETIIOM U TEMHOM IIOJE,
METOJIMKA KOCOT0 OCBEIIECHHUS.

S. MeTopl ONTHYECKONH MHUKPOCKONMM: MHUKDPOCKONMSI B PEKUME OCBELICHUS
PeiinGepra, B pexxume ocBemienus Kemiepa, B pexxume ocBemienus Xodhmana.

6. MeToapl ONTHYECKONH MHMKPOCKONMUH: JiazepHas KOH(OKaIbHas MHUKPOCKOIIHS,
UHTEp(PEepOMETpHs, MOISIPU3ALUOHHAS MUKPOCKOIIHS.

1. Ckanupymomias OnMKHENoJbHAsE onTH4eckass Mukpockonusi. dmyopecreHTHas
MUKPOCKOIIHS.

8. Metonbl u mnpuOOpHl  JUISL  PETUCTPAllMM  pEHTTeHorpamm: (QOTOMETOJ |
PEHTTeHOBCKask JUPPAKTOMETPHUSL.

9. Knaccudpukanus  METOJOB  PEHTTEHOCTPYKTYpPHOro  aHaiu3a.  MeTossl
MCCJIEJOBAHNSI MOHOKPHUCTAJLJIOB.

10. Meton nonukpucrania. [IpuHIuIs! onpenenenus KpUCTaNINYECKOW CTPYKTYpPBI 1O
peHTreHorpamMme noJukpuctaiia. llpenusnoHHOE oOmpeneraeHue MepuoioB
PELIETKH.

11. ®a30BbIi KAYECTBEHHBIN U KOJIMUECTBEHHBIN aHann3. OnpeiesieHue TUIa TBEPI0Tro
pacTBopa.

12. OneHka COBEpIIEHCTBA CTPYKTYPBl 3€pEH B MOJMKPUCTAIAX IO YHIMPEHUIO

TU(GPaKIUOHHBIX MaKCUMyMOB. OlleHKa pa3MepoB YacTUIl B HAHOMAaTepHaax.

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

14. PentrenoBckast Tomorpadus BbICOKOro paspemeHus. Metox Jlanra u ero
BO3MOXKHOCTH. MeTO/Ibl aHOMAaJBHOTO IPOXOXKJICHHs, OCHOBaHHBIE Ha Y deKTe
Bopmana. CekunonHas Tonorpadus.

15. JIByXKpucTanbHas PEHTTeHOBCKast Tornorpadus u CHEKTPOCKOIHSI.
TpexkpucranpHas Tornorpagus.

16. PentrenoBckass Ttomorpaduss B CHHXPOTPOHHOM M3iIydeHHU. Tomorpadus B
HENPEPBIBHOM 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
MaTepHaoB.

22. DJIeKTpOHHAs U MOHHAs JTUTOrpadus.

23. DJeKTPOHHAsE MUKPOCKOIIUS BBICOKOT'O M CBEPXBBICOKOI'O Pa3peIICHusl.

24, MexanusM (GOpMHpPOBAaHUS H300paXEHUS M BUABI KOHTPAacTa B PacTPOBOM
3JIEKTPOHHONH MUKPOCKOITUH.

25. OEeKTPOHHO-30HA0BbIE MUKPOAHAJIN3aTOPBbI.

26. Wutepnperanus  TPEXMEPHOHM  CTPYKTYpbl ~ HAaHOOOBEKTOB.  TpexmepHas
PEKOHCTPYKIIMSI: OCHOBHBIE IIPUHIIMIIBI.

27. [IpobonoaroroBka il  IpPOCBEUMBAIOIIEH W pacTpPOBOM  3IIEKTPOHHOMH
MUKPOCKOIIHH.

28. buonoruueckas snekTpoHHast MUKpockonusi. Kprnomukpockomnusi.

29. B3anMopneincTBre HM3Iy4eHUs C BEIIECTBOM. THIIBI CHTHAJIOB, PETHCTPUPYEMBIX
3JIEKTPOHHBIMU MUKPOCKOIIAMH.

30. Amnmnapatypa s C3M (30H7bl, CKaHEPbI, CUCTEMA YIIPABICHUSI, CCTeMa 00paTHOMN
CBSI3H).

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

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,
MHAYKIIMOHHOE B3aMMOJEWCTBHE, AMCIIEPCHOHHOE B3auMojeiicTBue, BaH-nep-
BaaJIbCOBCKOE MPUTSDKEHUE 30H1a 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
TBEPAOro Tena (TyHHEIbHAs CIEKTPOCKONHS JJisi OIpeNeeHHs] MapaMeTpoB
IPOBOJUMOCTH CTPYKTYp, U3ydy€HHE HAHOPAa3MEPHBIX CTPYKTYP Ha MOBEPXHOCTH
TPEXMEPHBIX MakKpooObekToB, npuMmeHenne ACM 1ns  wu3MepeHus THUNA
npoBoauMocTd, npuMeHeHne CEM s pacueta KOHLEHTpPALUMU JIEKTPUYECKH
aKTUBHBIX ITpUMeceil)

37. C3M naurorpadust. Inexrpoxumuueckas C3M mMoaudukanus HoBEpXHOCTH

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

39. Metoapl uUcCClIeOBaHUS TOBEPXHOCTH MarepuanoB. VOHHBIM MHKpoaHAIHU3.
ABTOMOHHAs MUKpockonus. IoHHO-HeNTpaiu3aoHHas CHEKTPOCKOIUSI.

40. Metonel  uWccnenoBaHHA — MOBEPXHOCTH — MarepuasioB.  OKe-31€KTpOHHas
criektpockonus. Jludpakuuss MenneHHbIX dJeKTpoHOB. [loneBas »yeKTpoHHAS
MHUKPOCKOIIHS.

41. Metoapl HcclienoBaHUsA MOBEPXHOCTH MaTepUaNioB. SJIEpHBIA TamMMa-pe30HaHC.
Macc-creKTpoCKOnysi BTOPUUHBIX HOHOB.

42. Meroasl uUCCIEeNOBaHHUS IOPUCTOM CTPYKTYphl HaHOMaTepuaylioB. MeTonbl

ra30MPOHMUIIAEMOCTH U aJICOPOIMOHHBIC (CTATUYECKUE W JUHAMUYCCKUE) METOIBI




JUIsL  OTIpeAeNieHUs] yIEIbHOM TOBEPXHOCTH HaHoMarepuanoB. OObeMHbIE U
MaCCOBBIE CTATHUYECKUE METO/IbI ONPEICICHUS yIeTbHON MOBEPXHOCTH.

43. Metonabl ONpeneneHnss 3JEMEHTHOIO COCTaBa JUCIEPCHBIX cpel. XUMHUYECKHE
METO/Ibl: TPAaBUMETPUUECKUN (MAacCOBBIM) M TUTPUMETPUUYECKUN (0OBEMHBIN)
AHAJIMU3bI.

44, Mertoasl uccraeAOBaHUS MEXaHUYECKUX CBOMCTB MmaTepuasioB. (Cratuueckue
UCIIBITaHUSI MAaTEPUAIOB.

45, Metonbl uccaeAOBaHUS MEXAHWYECKHUX CBOMCTB MarepuaioB. TBepaocTe H
MHUKPOTBEPIOCTh METAJLJIOB.

46. Metonbl HCCIEIOBAHUS MEXAHUYECKUX CBOMCTB MaTepuasoB. [InHamuueckue
WCIIBITaHUSI MAaTEPUAIOB.

47. Metonpl HccneoBaHUST MEXaHMYECKMX CBOMCTB MarepuanoB. llukinueckue
WCIIBITAaHUSI MAaTEPUATIOB.

48. Metonsl  WCCleOBaHUS —(PU3MYCCKUX XAPAKTEPUCTUK MaTepuasioB. Meton
onpeJieNeHus AEeKTpoconpoTuBieHns. CBEpXIpOBOANMOCTb.

49. MeTtoasl uccienoBaHus (PU3MUECKUX XapaKTEPUCTUK MaTtepuanoB. OnTHdeckue
cBoiicTBa HaHOCHCTeM. KBaHTOBOpa3MepHbIid A (eKT.

50. Metonsl uccienoBaHuss (PU3MYECKHX XapaKTEPUCTHK MaTepuanoB. Meron
BHYTPEHHETO TPECHHUSI.

51. Metoasl uccienoBaHus (PU3MYECKMX XapaKTEpUCTHUK MarepuanoB. MeTon
AKyCTHYECKOW SMUCCHUU.

52. Mertoabl HCCIIEI0BAHUS (buznueckux XapaKTEePUCTHK MaTepHuaoB.
JnddepernmanpHas CKaHUPYIOIAs KAJIOPUMETPUSI.

53. Metonsl uccienoBanusi (PU3MYECKHX XapaKTEPUCTUK MaTepuanoB. MeTobl
OTpEJIeTICHUSI MATHUTHBIX CBOMCTB BEIIECTB U HAHOCHCTEM.

54, Metoasl uccrnenoBaHusl (PU3MUECKHX XapaKTEPUCTUK MaTepuanoB. MeTobl
WU3MEPEHHUS DPHTAIBIINU, TETIIOEMKOCTH M TETUIOMPOBOIHOCTH.

55. Metoasl uccrnenoBaHus (PU3MYECKHX XapaKTEPUCTUK MaTepuanoB. MeTobl
WU3MEPEHHS TUIOTHOCTH M TEPMUYECKOTO PACIIMPEHHS MaTEPHUAIIOB.

7.3.2. Kputepuu U HOPpMbI OLIEHKH

®opma
NMpoBeJAeHn
Cemec "
p npomenfyTo Kpurepuu u HOpMbI OLIEHKHU
YHOU
aTrecTanm
"
4 DK3aMeH YcBoeHre MOMyYeHHBIX 3HAaHUI TTOJTHOE, B CUCTEME, B
(ycTHO) COTIIHON COOTBETCTBUU C TPEOOBaHUAMU y4eOHON TPOTPaAMMBI;
JIOTTYCKAIOTCS €TMHUYHBIC HECYIIIECTBEHHBIC OIMMOKH,
CaMOCTOATEJIbHO UCIIPABIIIEMBIE CTYICHTaMU
YcBoeHre MOMyYeHHBIX 3HAaHUH TTOJTHOE, B CUCTEME, B
COOTBETCTBUU C TPEOOBAHUAMHU yUeOHON TPOTPaMMBIL;
«XOPOIIIO» JIOTTYCKAIOTCS OTACIbHBIC HECYIIECTBEHHBIE OIITUOKH,
HCIIPABJISIEMBIE CTYAEHTAMU I0CJIE YKa3aHUS
MIpENoaBaTeisi Ha HUX
«YIOBJIETBOPU | Y CBOECHME MOJYUYECHHBIX 3HAHUI HEMOJIHOE, OJHAKO 3TO
TEJIbHOY HE MPETSITCTBYET YCBOCHUIO MOCIEYIOLIETO




Cemec
TP

dopma
NMPoBeJIeHH
|
MPOMEKYTO
YHOU
arrecTaum
U

Kpurtepuu u HOpMbI OLleHKH

IIPOrPaMMHOI0 MaTepHuaa; JOIyCKalTCs OTEIbHbIE
CYIIECTBEHHbIE OLIUOKH, UCTIPABICHHbIE C IOMOIIBIO
MIPEno/1aBaTelis

«HEYJIOBJIETBO
PUTEIBLHO»

YcBoeHue yueOHOro MaTepuasa HerolIHoe,
OeccucTeEMHOE, UTO NMPENATCTBYET YCBOCHUIO
nocneayroueil yaeOHoi nHpopmalyu; CylecTBeHHbIE
OIIMOKH, HEUCITPABIISIEMBIE JTAXKE C TIOMOIIBIO
npenojaBaTens




8. YueOHO-MeTOAMUYEeCKOEe M MH(POPMALIMOHHOE O0ecledeHUe TUCIHUIITIMHBI

8.1. O6s3aTenibHAsA IMTEPATYpa

Tun (yueOHHK,

yueOHoe KouunyecTBO B
nocoomue, HAY4YHOI
Ne
wn ABTOpBI, COCTABUTEIH 3arsiiaBue (3aroJ10BOK) yueOHo- I'ox u3panus Oondmorexe /
MeToAnYecKoe HaumenoBanue
nocoomue, 9BC
NPaKTHKYM, Ap.)
OU3NKO-XUMUYECKUE METO/IbI UCCIICTOBAHMUS
matepuainoB. CoctaB, CTpyKTypa : yaeOHoe mocodue /
AB. Commm JL A | gi e O e IOVpIY, 2018, 115
1 | Bunnuk, A. C. Uepnyxa, ] . ’ Y4eOHoe mocodue 2018 OBC "Jlanp"
. c.— Texker : snexkTpoHHbIH / JlaHb : ANEKTPOHHO-
H. C. 3a6eiiBopota .
OubmmoreyHas cUcTeMma. — URL:
https://e.lanbook.com/book/146040
DU3UKO-XUMUYECKHE METO/bI UCCIIEI0BAHMS
MaTepuaioB : yueOHO-MeToauueckoe nocooue / B. B.
B. B. Bumorpazos, A. B. Bunorpaznos, A. B. Bunorpanos, M. 1. Mopo3os [u Vyebro-
ap.]. — Canxr-Ilerepoypr : HUY UTMO, 2019. — " "
2 | Bunorpamos, M. 1. . METOAMYECKOE 2019 3BC "Jlanb
72 ¢. — Tekcr : 21eKTpOHHBIH // JIaHb : 3JIEKTPOHHO-
Mopo3o0B [u ap.]. nocobue

URL:

oubnmnoreyHnas cucTeMa. —

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



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

8.2. lonmosiHUTEILHAS JIUTEpPATYypa

Tun (yueOHHK,

yueOHoe KouunyecTBO B
nocoomue, HAY4YHOI
Ne
w/n ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) Y4eOHOo- I'ox n3nanus ouoaunorexe /
MeToJuYecKoe HaumenoBanue
nocoomue, 9BC
NPaKTHKYM, Ap.)
Kanbiruna 0. H.
®usznyeckue METOIbl  HMCCICIOBAHUS  BEIECTB
1 | Kansiruna O. H. [DnexTpoHHBI pecype] : yueb. mocobue / O. H. YyeOHoe nmocodue 2014 OBC «IPRbooks»
Kanbiruna, A. I'. YerBepukosa, B. JI. bepaunckuii. -
Open0Oypr : OI'Y : ObC ACB, 2014. - 141 c.
ITanoBa T. B.
CoBpeMEeHHbIE METOABl HCCIICJJOBAaHMS BEIECTBA
9 [TanoBa T. B. [DneKTpOoHHBIN pecypc] : DneKTpoHHas ¥ ONTUYECKast VuebHoe Hocobie 2016 SEC «(IPRbooks

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




8.3. Ilepeuenb mpodeccnoHAIBHBIX 023 JAHHBIX U MH(OPMAIHOHHBIX
CIIPABOYHBIX CUCTEM

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

o http://thescipub.com/journals/ajnt - peneH3upyembiii KkypHaa American
Journal of Nanotechnology nmyOmukyeT pe3yabTaThl UCCIENIOBAHUN B 00JIACTH
MaTepUX Ha aTOMHOM W MOJICKYJISIPHOM YPOBHE.

e http://www.mammp-journal.com - penensupyemsbiii xypaan Mechanics of
Advanced Materials and Modern Processes myOIMKyeT pe3ynbTaThl
WCCJICIOBAaHMA B 00J1aCTH MEXaHUKH COBPEMECHHBIX MAaTEPHUAJIOB, OCOOBIN aKI[EHT
nenaercss Ha QU3NKY U MEXaHUKY JnedopMaiuy, MOBPEKICHUS U pa3pylIeHUs B
TIPOM3BOJICTBEHHBIX MPOIIECCaX.

o http://www.immijournal.com - pereH3upyeMblii xkypHai Integrating
Materials and Manufacturing Innovation myOnukyeT pe3yiabTaThl UCCIIEI0BaHUN
B 00JIACTH OTKPBITHS, Pa3BUTUS M TNPUMEHEHHUS MATEPHAIOB  C IENBIO
PAKTHYECKOTO UCIOIb30BaHUS B IIPOU3BOICTBE.

o WebofScience[DnekTpoHHBI  pecypc] :  MYyJIbTHAUCHUIIMHAPHAS
pedepatuBHas 6a3a nanubix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum
noctymna : apps.webofknowledge.com. — 3ari. ¢ akpana. — 3. pyc., aHTIL.

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[ 971eKTpOHHBINH pecypc] : KOJJIEKIHS DJIEKTPOHHBIX KHUT
uznatenberBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexum nmoctyna :
sciencedirect.com. — 3aru. ¢ 3kpaHa. — SI3. aHr.

o Cambridgeuniversitypress[ DJIEKTPOHHBIH pecypc] : KYpHAJIbI
usnarenabctBa. — Cambridge: Cambridgeuniversitypress, 2018— . — Pexwum
nocrtymna : cambridge.org. — 3aru. ¢ 3kpaHa. — fI3. aHIL.

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 i/ HaumenoBanmue 110 PexBH3NTEI 10r0BOpa
- (naTa, HOMep, CPOK JIelicTBHUSA)
Windows: noroBop Ne 757 ot 04.07.2018,
. : CPOK JICHCTBUS — O€CCPOUHO;
= WinPro lOASdLinSCUpgrd OLPNL KOHTpakT Ne 1653 ot 14.12.2018,
CPOK JICHCTBUS — OECCPOUHO
2. OfficeStd 2019 RUS OLP NL Acdme |\ 1633 ot 14.12.2018,
CPOK JICHCTBUS - 6€CCPOUHO
3 Mathcad Education - University ]CVQO4K696(:>'IZ}F)]§I;I(5)I6:2(5()€202, R
' Edition Subscription (25 pack) PO A p

8.5. Onmcanue MarepHaJILHO-TEXHHUYECKON 0a3bl, HeE0OXOAUMON IJIs
OCylIeCTBJIEHHs 00Pa30BaTEJIbHOI0 MPOLECCa MO IMCHUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, JIadopaTopuii, MACTEPCKUX H
Ne AP 00T,CKTOB JLIIsl POBCCHHS . ITepeyennb 0CHOBHOTO 000pyAOBaHMA
1/ | NPaKTHYeCKHUX U JIa0OPaTOPHBIX 3aHATHH,

NOMELEeHHUH IS CAMOCTOATEIbHOMI

paboThl o0yyaoummxcs (HoMep ayJAUTOPHH)

VYyeOnass ayautopuss st nposeneHust | Croibl YYEHHUYECKHUE (MOHOOJIOKM)

3aHATUM  JIEKIMOHHOTO TUIA. YueOHas | JABYXMECTHBIE , CTOJ NMPENoAaBaTeIbCKUA,

aymquTOpUsl  JUISL  TIPOBEJEHUS  3aHATHH | cTyn MpenojaBaTebCKUi, J0CKa

CEeMHUHApPCKOro THMa. YuyeOHast ayAUTOpUs Ui | aylIuTOpHas (MesoBas), SKpaH HaBECHOM,

KYpPCOBOTO MPOEKTUPOBAHMS (BBIIIOJIHEHUS | CTAlMOHAPHBIA IPOEKTOp, IPOLECCOp,
1. | kypcoBbIX paboT). YueOHas ayauToOpus Uil | MBIIIb  KOMIBIOTEpHas, MOylIbT A

MIPOBEJICHUS TPYIIIOBBIX M MHJIMBUIYAIbHBIX | MPOEKTOpa

KOHCYJIbTallMi. YueOHas ayauTopus JUis

MIPOBEJCHUS 3aHATHI TEKYILEro KOHTPOJIS U

IIPOMEXYTOYHOH aTTeCTaluy.

I'-326

KomnbroTtepHslil knacc. YueOnas ayauropus | CToiasl y4eHHYECKHE JBYXMECTHbIE

JUTS TPOBECHUS 3aHATHH JEeKIIMOHHOIO TUMA. | CTOJbI YUE€HUYECKHE, CTOJ

VYuebHas ayauTopusi Ui TNPOBEICHUS | KOMITBIOTEPHBIMH, CTOJ

3aHATUA CEMMHApCKOTro Tuma. YueOHas | MpenojaBaTelbCKui, 1K, JIOCKa

ayaMTopusl JUIsl TPOBEAEHUs Ja0OpaTOPHBIX | TPEXCEKIMOHHAs ayauTOpHas (MenoBas),

pabot. YueOHas aynuTopus A KypCOBOTO | CTyJd  IPENOAABaTEIbCKUHA,  MPOEKTOP
2. | mpOeKTUPOBaHMs (BBINOJIHEHUS KYpPCOBBIX | MYJIbTHUMEIMMHBIN ,9KpaH JUIsl IPOEKTOpa,

pabot). YueOHas ayquTOpHs JIsl MPOBEACHUS | TyMOa BhIKaTHast

IPYNIOBBIX u MHIVBUAYAJIbHBIX

KOHCYyJbTallMii YueOHast ayauTopust i

IIPOBEJICHUS 3aHATHI TEKYLIEro KOHTPOJI U

MIPOMEKYTOUYHOM aTTECTALUU.

E-214

[Tomemenue mns camocTosITeNbHOW PaboThl | CTOMBI YYCHUYECKHE, CTYJIbS
3. | obyuarommxcs yuenunueckue, [IK c BbIXOZOM B ceTb

I-401 WNuTtepuer




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJAa00pPaTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYyA0BAHMA
n/n | NPaKTHYeCKUX U JIaOOPATOPHBIX 3aHATHH,
NOMeIIeHUuH JJISI CAMOCTOATEILHOMI

paboThl o0yuyaoumxcs (HoMep ayAUTOPUN)
[Tomemenue st caMocTOATENbHOM paboThl | CTONBI-MAapThl ABYXMECTHBIE, CTYJIbS, CTOJ
obyuatomuxcs /[-409 MPernoaaBaTeIbCKHA-, CTYT
MpenoaaBaTesbCKUii, IepeIBUKHAs 10CKa,
4, 9KpaH, rpoiieccop, IIPOEKTOP,

KOMIIBIOTCPHBIC CTOJIbI, KOMIIBIOTCPhI IJIA
CTYACHTOB C BBIXOAOM B CC€Tb HMHTCPHCT,
KOMITBIOTEP NPCIIOAaBaTCIIA.
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