benepaabHOE TOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPESKICHUE
BBICIIIETO 00pa30BaHUs
«TONBATTUHCKUN TOCYAPCTBEHHBI YHUBEPCUTETY

b1.B.JIB.01.01

(uHOexc OucyunIuHwl)

PABOYAS MTPOT'PAMMA JUCHUITIMHBI

IIpubopbl 1 MeTOABI (PU3MUYECKOT0 UCCIEAOBAHUA CTPYKTYPHI U CBOMCTB
NePCNeKTUBHBIX MaTePHaJIOB

(HaumeHoBaHUue OUCYUNTUHDL)

110 HalIpaBJICHUIO ITIOATOTOBKHU (CHGHI/IaHBHOCTI/I)

03.06.01 ®usuka u actpoHOMUSA
(K00 U HaUMEHOBAHUE HANPABIeHUss NOO20MOBKU, cneyuatsHocmu ¢ coomsemcemeuu ¢ @I'OC BO)
duzuka KOHACHCHUPOBAHHOI'O COCTOAHUS
(nanpasnennocmo (npoguns)/cneyuanuzayus)

dopma o0ydeHuUs: OUHas

I'ox Habopa: 2019

Pacnpenesienue 4acoB JUCHHUILVIMHBI 110 CEMECTPaM M BHAAM 3aHATHH (110 y4eOHOMY IJIaHY)

KoaunuectBo 3ET
Yacos no PYII
Buabl KOHTPOJIS B IK3aMeHbI 3auersl KypcoBbie KypcoBsbie Konrpoabnrie
Kypcax: NMPOEKTHI padoTnl (M':,af;:::mﬁ
(opMbI 00yUeHHUsT)
4
NeNe kypcoB
1 2 3 4 5 6 7 8 9 10 11 HToro
3ET mo cemecTpam 3 3
Jlexkuuu 4 4
JIaGopaTopHubie 2 2
IpakTnyeckue 2 2
KonrtakTHasi padora 8 8
Cawm. pa6ora 100 100
KonTpoan
Hroro 108 108

ToassarTH, 2018



PaGouas mporpamma coctariena Ha ocHoBanuu ®I'OC BITO/®I'OC BO u yyebHoro miana

HarpaBJieHUs MOATOTOBKH (criennanbHOoCcTH) 03.06.01 dusrka u acTpoHOMUS
(K00 U HaUMEHOBAHUE HANPAasieHUs: NOO20MOSKU, cneyuatsHocmu ¢ coomsemcemeuu ¢ @I'OC BO)

PenensupoBanue padoueii mporpaMMbl JUCHMIUIUHBI:

OtcyTCcTBYET

VYuebnas (pabodast) mporpamma o00peHa Ha 3aceqanuu kadenpsl HanorexHnonorumu,
MaTepHaJoBeIeHNE U MeXaHuka (mportokous 3acenanuss Ne 2 ot «19» 09 2018 r.).

Penensent
(Oondicnocmo, yuernoe 36anue, cmenemy) (noonucy) (U.0. Damunus)
« _» 20 T

Cpoxk aeiicTBusi pado4eil nporpaMmmsl AUCHUIIMHBL 10 «30» 09 2023 r.

HNudopmanus 00 akryaausanuu padodeil NporpaMmbl JUCHUIIMHBI:

ITpotokoun 3acenanus kadpeapst Ne 1 ot «30» 08 2019r.

[Tpotokon 3acenanus kadeapst Ne 1 ot «31» 08 2020rT.

[Tpotokon 3acenanus kadeapst Ne 2 ot «31» 08 2021r.

IIpoTtokon 3acenanus kagpeapst Ne OT «__ » 20 1.

YTBEPXJIAIO

I/I.o.3aBezLy}omero Ka(l)erOﬁ «HaHOTeXHOJ'IOFI/II/I; MaTCpHUAJIOBCACHUC U MEXAHUKA»

(8vinyckaiowel HanpasieHue (CneyuaibHOCmy))

«_» 20 1. I'.B.Knegnos
(noonucs) (U.0. Pamunus)




AHHOTAIUA
AUCHUNJINHBI (Y4€0HOT0 Kypca)

b1.B./IB.01.01 ITpu6opsl ¥ MeTOAbI (PU3NYECKOT0 MCCAETOBAHUS

CTPYKTYPLI K CBOJCTB HNEPCNECKTUBHLIX MATEPUAJI0B
(udp 1 HANMEHOBaHKE AUCIUILUTNHEI (YIe0HOTO Kypca))

1. Heas 1 321244 M3y4eHUs] AUCUMILIMHBI (Y4e0HOI0 Kypca)

[lenp — HayyuThb AaCHUPAHTOB MCIOJb30BATH COBPEMEHHBIE METOJIbI
(bU3UYECKOT0 UCCICAOBAHUS CTPYKTYPhI U CBOMCTB MAaTE€pHUAJIOB, BBIMOJIHATH
UX KOHTPOJb M JIMAarHOCTHUKY, rPaMOTHO TPAKTOBAaTh PE3YJbTATHI
HUCCIIeI0OBAaHUMH.

3agaun:

1. dopmupoBaHue Yy acNUPAHTOB TOHATHH O Ha3HAYEHUHU, OOJIACTH
OPUMEHEHUS, OrpPaHUYEHMSIX W  IEPCHEKTHBAaX OCHOBHBIX  METOOB
HCCJIEI0OBAHMS M KOHTPOJISI MAaTEPUAJIOB U U3/EIIN;

2. OcBOEHME ACIHMPAHTAMHU OCHOBHBIX METOJMK KOHTPOJS M HOPMAaTHBHBIX
JOKYMEHTOB, PErJIAMEHTUPYIOUIUX 3Ty €ATEIbHOCTb;

3. Ilonyuenwe  HaBBIKOB  pabOThl Ha  HAay4YHO-HCCIEJA0BATEIHCKOM
o0opynoBaHMM M ¢  [pubopaMH  HEpa3pyLIAIOLIEr0  KOHTPOJS,
JOKYMEHTAJIBHOTO 0()OPMIIEHHSI PE3YIbTATOB UCCIIETOBAHUS U KOHTPOJIS.

2. MecTo nucuuiuinabl (yuedHoro kypcea) B crpykrype OITIOITI BO

JlanHas aucruriiHa (yueOHbIM Kypc) oTHOcUTes K bioky 1 "JlucruriinHbI
(Momynu)" nucumruiHbl o Beioopy b1.B.JIB.1.

Juctumuasl (yueOHbIE KYPChI), HA OCBOCHHH KOTOPBIX 0a3upyeTcs JaHHas
nucuuminHa (yueOHsblil Kypc) — « CUCTEMHBIN TOAXO/] B IUCCEPTALIMOHHOM
UCCIIEIOBAaHUMNY; «MeToarKa IMTOCTAHOBKYU U MPOBEACHUS SKCIEPUMEHTaAY; «DH3nKa
KOHJICHCUPOBAHHOT'O COCTOSIHUS».

Jlucuurinnbl, yaeOHbIe KYpChI, AJIsl KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHUS,
HaBBIKHU, TPUOOpPETaeMbI€ B pe3yJIbTaTe U3YUEHUS IAaHHOU TUCIUIUIMHBI (Y4eOHOTO
Kypca) — Hay4HbI€ HCCIIEJOBAaHUs; MOATOTOBKA U CAa4ya rocyJapCTBEHHOI0 K3aMEHa;
BBITIOJIHEHUE TUCCEPTAMOHHOTO UCCIIE0BAHMS.

3. Ilnanupyembie pe3yJbTaThbl 00yUYeHHs 10 JUCHUILIMHE (YdeOHOMY
KYPCY), COOTHECEHHbIE € IVIAHNPYEMbIMHU Pe3yJIbTATAMHM OCBOCHHS
oOpa3oBaTeibHON MPOrpaMMbI

dopmupyembie U IInanupyemble pe3yabTaTbl 00y4eHHA
KOHTPOJIUpyeMble
KOMIIETCHIIUH
CHOCOOHOCTh 3HaTh:
CaMOCTOSITEJILHO COBPEMEHHBIE METOABI M HMH()OPMAIIHOHHO-KOMMYHHKAIIMOHHbIE




OCYILECTBIISATh HAay4YHO- | TEXHOJIOTUH, INPUMEHSEMBIE MPU HUCCIEHOBAHUM CTPYKTYpPbI U
HCCIIEN0BATENBCKYIO CBOWCTB NEPCIIEKTUBHBIX MATEPHUAJIOB

IesITeIbHOCTD B | YMETh:

COOTBETCTBYIOIIEH OCYIIECTBIIATh CcOOp JaHHBIX, H3y4yaTh, aHAJIU3UPOBATh W
npoecCHOHaNbHON 00J1aCTH | 00001aTh HAYYHO-TEXHHYCCKYI0 HH(POPMAIUIO [0 TEMAaTHKE
c HCTIOJIb30BAHUEM | HCCIIEIOBAHUS

COBPEMEHHBIX METOAO0B | Bnaners:

HCCJICAOBAHUA Y | HaBBIKAMH O3KCIUTyaTallik COBPEMEHHOTO O0O0OpYyIOBaHHS U
nH(POPMAIIMOHHO- npubopoB

KOMMYHHUKAITHOHHBIX

texHoJsioruit (OIIK-1)

YMEHHME SKCIEPUMEHTAIbHO | 3HATH:

YCTaHaBHI/IBaTB COCTOAHUA
KOHICHCHPOBAHHBIX
BCIICCTB, NU3MCHCHUC nux
(bU3MYEeCKUX  CBOWCTB B
pesynbrare pa3IMYHBIX
BHemHuX Bosnencteuil (ITK-
2)

KJIacCU(UKALIMIO METO/I0B HCCIIEIOBAHUS M KOHTPOJIS
MaTEpHaJIOB;

NOHATUMHBIE M TEPMUHOJOTMYECKMH ammapar B  001acTH
METOJIOB MCCIIEAOBAHNS U KOHTPOJII MaTEPHUAJIOB

Ymerts:
BBIOMPATh M3 WYHCIA CYIIECTBYIOIIUX METOJOB KOMILIEKC
MCIIBITAHUH HanOoJee PalMOHAIbHbIN

Bnaners:
HaBBIKAMHM IIPOBEJICHUS KOHTPOJISI U JUAaTrHOCTHKH MaTEePHaJIOB

CIOCOOHOCTH pa3pabaThIBaTh

IKCIIEPUMECHTAIILHBIC
METO/IbI U3yYCHUS
(buzmuecKkux CBOMCTB
MaTepualioB ¥  CO3JaHHE
(buzmueckux OCHOB

MPOMBIIIIICHHON TEXHOJIOTHUHI
IOJlyYEHUsI MaTepuajoB C
orpeeeHHbIMU
cBorictBamu (I1K-4)

3HaTh:
BO3MOXHOCTH u OTpaHHYCHUS OCHOBHBIX
HCCACAOBAHMS, KOHTPOJIS U JMATHOCTUKHM MAaTEpUAIOB

METOJI0B

VYMmeTs:
pa3pabaTbIBaTh TEXHOJIOTHUYECKHE KAPThl KOHTPOJIS U UCTIBITAHUMA
MaTepHaIOB

Bnaners:
HaBBIKAMHU CaMOCTOATCIBHOT O HUCIIOJIB30BAHUA TCXHUUYCCKUX
CpeJICTB

TemaTHueckoe copepkaHue IMCUUILIMHBI (Y4eOHOT0 Kypca)

Pazgen, Mmoayib

[Toapazaen, Tema

1. Mertoapl U IprOOPHI
(hM3HUECKOTO UCCIIEIOBAHUS
CTPYKTYpbI IEPCIEKTUBHBIX
MaTepHaoB

1.1 MeTtoapl ONTHYSCKONH MHUKPOCKOIIMHU

1.2 PeHTreHOBCKIME METOIBI UCCIIEJOBAHUI

1.3 QHGKTDOHHO—MI/IKpOCKOHI/I‘ICCKI/Ie MCTOABI NCCIICIOBAHUA

1.4 30H10BBIE METOABI UCCIIETOBAHUS

2. Meto1bl KOHTPOJIS U
UArHOCTHUKY CBOMCTB
MEPCIEKTUBHBIX MAaTEPUATIOB

2.1 KauecTBO IpOAYKIIMH M METOJIBI KOHTPOJIS

2.2 MeToapl KOHTPOJISI MEXaHHYECKHUX CBOMCTB MaTepHajIoB

2.3 MeToabl KOHTPOJIS (PU3MUECKUX XapaKTEePUCTUK MaTECPUAJIOB

O61mas Tpy10eMKOCTh JUCHUILINHBI (YueOHoro kypca) —3 3ET.




3. CrpykTrypa u coaep:KaHMe JUCHUILINHBI (YueOHoro kypca) Ilpuoopsbl 1 MeTobl (PU3MYECKOT0 MCCIAET0BAHUSA

CTPYKTYPLI U CBOICTB NEPCNECKTUBHBIX MATEPUAJTOB
(HamMeHoBaHWE TUCIUTUINHBI (Y4eOHOTO Kypca))

Kypc u3yuenus 4
Pazpned, MMoapa3nen, Tema Buabl yueoHoM padoThl Heob0xoanmbie Dopmbl Pexomenn
MOayJ1b KonTakTHas paboTa CamocTosiTe1bHasi padoTa MaTepUaIbHO- TeKyLIero yemasi
(B yacax) TeXHHYeCKHe KOHTPOJISI | JIUTEpaTy
BCEro ®opMbl IPpOBeIeHUS ¢opmbI pecypcbl (HauMeHOo pa (\e)
= x ’E JIeKI Ui, naﬁopaTopHmf, OpraHu3anuu BaHHe
: § @ g NMPAKTHYE€CKUX 3aHATHH, v OLICHOTHO
’§ = g = > MeTOobl 00y4eHusl, § CaMOCTOAATEILHOM ro
Z & 2 s S peajusylonme & paboThbI CpencTBa)
= & | g @ NpUMEHsIEMYI0 “
E § £ 06pa3oBaTeaLHYIOTEXHOJIO
TUI0
1. MeTons! 1.00630pHas Jlexkums-6ecena ¢ MynbTumenuitHas
TIpUOOPHI JIEKIHS 10 HCIIOJIb30BAaHNEM ayIuTOpHS,
(u3HIECKOro METOoJIaM IIPe3eHTaIN MIPOEKTOP, TO0CKa
MIOJTOTOBKA K
HUCCIIENOBAHUSA HCCIIENOBAHHS, 2 - - 14 JeKHH 1-3
CTPYKTYpBI U KOHTPOJIIS U
CBOWCTB IUarHOCTHUKU
MEPCHECKTUBHBIX MaTCpruajIoB
MaTEepUajoB 1.1 Metoapt IIpakTuueckoe 3aHsATUE B n3y4yeHue yueOHbIX Hoxnan
OTNITHYECKOH (dhopme cemunapa- NOCOOHH; o
MUKPOCKOIIUU - - - JIUCKYCCUH 12 MOATrOTOBKA BBIOpaHHO 1-4
TEeMaTHYECKUX i Teme
JIOKJIaJI0B
1.2 PeHTreHoBckue n3y4yeHue yueOHbIX Joxnan
METOIBI OCO0OMiA; 110
HCCIIEIOBAHHUS - - - 12 MOArOTOBKA BEIOpPaHHO 1-4
TEMaTHYECKUX i Teme
JIOKJIaJI0B
1.3 DnexTpoHHO- n3ydeHne yueOHpx | Crennann3upoBaHHO Oruer;
MHKPOCKOTINIECKH mocooui; e mabopaTopHOe Joxman
€ METO/IBI - - 2 12 MOATOTOBKA 00opymoBaHue o 1-4
UCCIIeJOBAHUS TEMaTHYECKUX BBIOpaHHO
JIOKJIaJI0B i TeMe




1.4 3ou10BBIE H3yYCHHE YUCOHBIX Hoxmnan
METOIBI MOCOOMIA; o
HCCIIEI0OBaHMs 12 MOATrOTOBKA BBIOpaHHO 1-4
TeMaTUYECKHUX i Teme
JIOKJIaI0B
2.Metoabl 2.1 KayectBo Jlexnusi-6ecena ¢ n3ydeHue yueOHbx | Crenuanu3upoBaHHO Hoxnan
KOHTPOJIS U IPOAYKIUH U HCIOJb30BAHUEM TTOCOOMIA; e nmaboparopHoe o
JUArHOCTHKHI METOIBI KOHTPOJIS TIpe3CHTAIH 14 ITOITOTOBKA obopynoBaHue BEIOpPaHHO 1-4
CTPYKTYDHI U TEMaTHYCCKIX it Teme
CBOWCTB JIOKJIAJIOB
NEPCIEKTUBHBIX | 2.2 MeTosI H3ydeHHNe yuIeOHBIX Joxknan
MaTepHaoB KOHTPOJIS mocooui; o
MEXAHUYECKUX 12 MOATOTOBKA BBIOpaHHO 1-4
CBOWCTB TEMaTUYECKUX i TeMe
MaTepHajoB JIOKJIQJIOB
2.3 Metozs! IIpakTuueckoe 3aHsATUE B n3y4yeHue yueOHbIX Oruer;
KOHTPOJIS dhopme cemuHapa- mocooui; Joknan
(usnueckux JICKYCCUH 12 IIOATrOTOBKA 110 1-4
XapaKTEPUCTHK TEMaTHYECKHUX BBIOpaHHO
MaTepHaIoB JIOKJIaIOB i Teme
Hroro: 100

108




S. Kputepuu 1 HOpMBI TEKYLIEr0 KOHTPOJIS M MPOMEKYTOYHOM aTTeCTALNM

DopMbI TEKYIIET0 KOHTPOJIA

YciaoBus 10nycKa

KpuTepuu 1 HOpMBI OLIEHKH

3amuTa MpakTUYeCKOi paboThI

OT4er 0 BBINIOJIHEHUH
MPaKTUUYECKON pabOThI

«3a4YTCHO» - MPAKTUYCCKaA pa60Ta BBIIIOJIHEHA, OTUYCT I10 pa60Te O(bOpMJ'ICH,
JaHbl OTBETHI HA KOHTPOJBHBIC BOITPOCHI

«HC 3a4YTCHO» - IPAKTHUYCCKAA pa60Ta HC BBIIIOJIHCHA HMJIM HE O(I)OpMJ'ICH
OTYCT MJIM HC JAHBI OTBCTEI Ha KOHTPOJIEHBIC BOIIPOCHI

TemaTnueckuil JOKJIA

H3ydeHne TeopeTuuecKoro
MaTrepuaia

«OTJIMYHOY» - TOJATOTOBJICHA MPE3CHTAIUSl U CIEIaHO YCTHOE COOOIIEHUE,
IJIC PaCKPBITHI HCTOPHS TOSBICHUS W (PU3UYECKHE OCHOBBI METOIHKH;
npubop, peanu3yrluid JaHHYI0 METOJAUKY, U OCOOEHHOCTH €ro
KOHCTPYKLIMK; TpeOoBaHUs K o0OpaslaM, HCHOJIb3yeMbIM B JaHHOU
MCTOJUKCE, HpI/IMepLI OcyH_[eCTBHCHI/IH ,Z[aHHOﬁ MCTOJUKH, BO3MOXHOCTH
MCECTOOIUKH.

«XOPOIIIOY - OJITOTOBJICHA MTPE3EHTAIIMSI M CIIETAHO YCTHOE COOOIIEHHE, Te
PackpbIThl TpebOBaHUS K 00pasliaM, MCIOJb3YEeMbIM B JIaHHOM METOMKE;
npubop, peanu3ymIuid JaHHYI0 METOAUKY, U OCOOEHHOCTH €ro
KOHCTPYKHHI/I; BO3MOXXHOCTH METOAUKU.

«YZOBIIETBOPUTEIHHO» - TOJATOTOBJICHA TMPE3CHTAllMs W CAEIAHO YCTHOE
COOOIIIeHNe, T/I€ TOKa3aHbl MPUOOP, PEATH3YIONIUN JaHHYI0 METOIUKY, U
0COOEHHOCTH €r0 KOHCTPYKLIUH.

«HEYIOBJICTBOPUTEIIEHO» - HE TOJATOTOBJICHA TPE3CHTAIlMS W HE CIHCIIaHO
YCTHOE COOOIIeHHe IMOO0 CleTaHHOe COOOIIeHHEe HE pacKphIBaeT U
IIOJIOBUHBI TpC6OBaHI/II\/II, NpCABABIACMBIX K KPUTCPHUIO KOTJIHMYHO.

dopMa poBeACHUS
IPOMEKYTOUHON aTTeCTalluu

VYcnosus gomycka

Kpurepun n HOpMBI OLICHKH

3auer

BrinonHeHs! U cjaHbl Bce
MpaKTH4ecKue paboThl
BrinonHeHs! U c1aHbl BCe
TEMaTUYECKHE JTOKIIA]IbI

«3a4YTCHO» HpaBI/IJII)HbIe OTBECTbI Ha BOITPOCHI.
I[OHYCKaIOTCH HCKOTOPBIC HCTOYHOCTHU IIpH
OTBCTC HAa BOIIPOCKHI

«HE 3a4TECHO» OTcyTcTBHE OTBETOB Ha BOMPOCHI TUOO OTBET HE
MOKAa3bIBACT 3HAHMH 110 BOIIpOCaM







6. Kpurepun 1 HOpMbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

KypcoBbie paboThl (ITPOEKTHI) HE MPETYCMOTPEHBI.

7. IlpuMepHasi TeMATHKA NUCbMEHHBIX PadoT (KypcoBbIX, pedepaTos,
KOHTPOJILHBIX, paCYeTHO-Tpa)uuecKux u ap.)

[TucebmeHHbIe pabOTHI HE MPETyCMOTPEHBI.

7.1 JlabopaTopHasi padora

M@TOI[BI KOHTPOJISI MEXaHHYCCKUX CBOMCTB MaTCpPUaJIOB

8. Bonpochl K 3k3aMeny (3a4ery)

Ne i/ Bomnpocsl

1. Ucrtopust pa3BuTUs onTudeckol Mukpockonuu. [IpoGonoaroroBka
JUISL ONTUYECKOW MUKPOCKOIIHH.

2. DU3UYECKUE OCHOBBI ONTHYECKOW MHMKPOCKOIHUHU. Y CTPOUCTBO
ONTUYECKOIO0 MHKPOCKOIA: OCHOBHBIE Y3IJIbl, UX HAa3HAYCHUE U
Pa3HOBUJHOCTH, IPUHIMIIHAJIbHASI CXEMA.

3. OnrTrueckass MHMKpPOCKOIIMSI Ha TIIPOCBET M Ha OTpakKCHUE.
MeTtammorpadus.

4. MeToapl ONTUYECKOM MHUKPOCKOIMHU: HCCIEAOBAHUE B CBETIOM U
TEMHOM I10JI€, METOJIMKA KOCOT'0 OCBEIICHMUSI.

5. MeTroapl ONTHUYECKON MUKPOCKONHUU: MHKPOCKOIUS B PEXUME
ocsenienus PeiinGepra, B pexxume ocsemieHus: Kemnepa, B pexxume
ocpenieHus Xogdhmana.

6. MeTonpl ONTHYECKOW MHMKPOCKONHH: Jia3epHass KOH(OKaIbHAs
MHUKPOCKOIHS, uHTEPPEPOMETPHS, MOJISIPU3ALHOHHAS
MHUKPOCKOIHSI.

7. CkaHupyroiiasi ~ OJMKHENOJIbHAST ~ ONTHUYECKAass  MUKPOCKOMUSI.
DryopeCcleHTHAsS MUKPOCKOIIHSI.

8. Metosl U PpUOOPHI I PETUCTPALIMN PEHTIEHOTPpaMM: (POTOMETOT
U PEHTTE€HOBCKas TU(PPaKTOMETPHSI.

9. Knaccudukanms  MeTOqO0B  PEHTTEHOCTPYKTYPHOTO  aHaju3a.
Metoibl HcCleA0BaHNUSI MOHOKPUCTAJIIIOB.

10. Merton MOJIMKPUCTAILIA. [TpuHIUTIBI ONPEAECIEHUS
KPUCTAJUIMYECKON CTPYKTYPBI IO PEHTTE€HOTPAMME MOJHUKPUCTAILIA.
[Ipenn3noHHOE ONPEACICHHUE IEPUOJIOB PEIICTKH.

1. @Da30BbIl KAUECTBEHHBIM U KOJIWYECTBEHHBIN aHanu3. OnpeneneHue
THUIA TBEPJIOrO pacTBOPA.

12. OueHka COBEPIICHCTBA CTPYKTYPBl 3€PEH B IMOJIUKPUCTAIIAX 10
VIIMPEHUIO TU(PPAKIIMOHHBIX MakcUMyMOB. OlleHKa pa3mMepoB




4aCcTHU B HaHOMAaTCpHaliax.

13. OcHoBHble uaen bepra, nexamme B OCHOBE JU(PAKIMOHHON
tonorpaduu. Meron bepra-bapperra. Meron Illynsua, Jlamb6o,
I'unbe-TenneBuHa, Metoa Oy mKUBaApPO.

14. PentrenoBckast Tonorpadusi BeICOKOTO pasperieHusi. Merona Jlanra
U €ro BO3MOXKHOCTH. MeToapl aHOMAaJbHOIO IPOXOKACHUS,
ocHoBaHHbIE Ha Y dekre bopmana. CexkuronHas Tonorpadusi.

15. JIByXKpuCTalIbHasE PEHTICHOBCKAsi TOMOTrpadusi W CIEKTPOCKOIHSI.
TpexkpucranabHas Tonorpadus.

16. PentrenoBckast Tomorpadusi B CHHXPOTPOHHOM  U3JIYYEHUHU.
Tonorpadusi B HEIPEPLIBHOM CIIEKTPE.

17. AHanu3 TEKCTyp: MOCTPOCHHE W aHaIu3 MPAMbIX U OOpaTHBIX
MOJIFOCHBIX (DUTYP.

18. Hu3KOBOJIbTHAS 3JEKTPOHHAsT MUKPOCKOMNUS: MPUHUMUIT IEUCTBUS U
0COOEHHOCTH OCYIIIECTBIICHHUSL.

19. 3epkanbHast 3JIEKTPOHHAs MUKPOCKOTIUS.

20. [Tomyuenne u  oOpaboTka  H300paX€HMH  HAHOOOBEKTOB.
Pa3penieHue u KpUTEepUu €ro OLEHKH.

21. Hcnonb3zoBaHne CQPOKYCUPOBAHHBIX AJIEKTPOHHBIX M HOHHBIX
MYYKOB JIJIsl aHAJIM3a MaTEPUAJIOB.

22. DJIEKTPOHHAS U MOHHAS JIUTOrpadus.

23. DONeKTpoHHAasT  MHUKPOCKOMHMS  BBICOKOTO U CBEPXBBICOKOTO
paspernieHusl.

24. MexanuzMm GopMHpPOBaHUS HU300pKEHUS W BHUJABI KOHTpacTa B
PacCTPOBOM 3JIEKTPOHHOW MUKPOCKOIIHH.

25. DJIEKTPOHHO-30H0BbIE MUKPOAHAJIN3aTOPHI.

26. WNHTtepniperanys TPEXMEPHOU CTPYKTYpPBHI HAaHOOOBEKTOB.
TpexmepHasi peKOHCTPYKIIMS: OCHOBHBIE TPUHIIUIIBI.

27. [IpoGomoaroroBka TS MIPOCBEUYHBAIOILIET u pacTpoBoOM
AIIEKTPOHHON MUKPOCKOIIHUH.

28. buonorunyeckas 37aeKTpoHHasi MUKpOcKonusi. KppuoMuKpockomnusi.

29. BzaumopencTBrue W3JIydeHUsS C BEIIECTBOM. [HIBI CUTHAJIOB,
PETUCTPUPYEMBIX AIEKTPOHHBIMU MUKPOCKOIIAMH.

30. Anmapatypa ana C3M (30HIbI, CKaHEpbI, CUCTEMa YIPAaBICHUS,
CHCTEMa 0OPATHOM CBSI3H).

31. U3mepurenvubie Metoguku CTM  (Tomorpaduueckuil  pexum,
TOKOBBIM PEIKUM, CIICKTPOCKOIIHSI).

32. Tunsl  cunoBeiXx  B3aumogenctBudi B ACM.  VYiopyrue
B3auMoJieiicTBus. 3ajada ['epia.

33. Cunbel B3auMOJeHCTBUS 30HAA M oOpasia (KamuwUIApHBIE CHIIBI,
MEKMOJIEKYJIIpHbIE cuiibl Ban-nep-Baanibca, aire3MOHHBIE CUIIbI)

34, B3aumopeiicTBue MeXIy 30HIOM U 00pa3loM (OpPHEHTAIMOHHOE

B3aMMOJICMCTBUE, MHAYKIIMOHHOE B3aUMO/ICHCTBUE, TUCTIEPCUOHHOE




B3aUMOJCUCTBUE, DBaH-Iep-BaaibCOBCKOE NPUTSIKEHUE 30HIA K
o0pasiy)

35.

Mertponoruyeckoe odecneuenne ACM (xpaHeHUE eIUHUIbI JJIUHBL,
JUHEWHbICE MEPhI IS aTOMHO-CHUJIOBBIX MHKPOCKOIIOB, METOJMKA
noBepku ACM)

36.

Hcnonp3oBanne meronoB C3M B uccineqoBaHUM HAHOCTPYKTYP U
MOBEPXHOCTU TBEPJAOro Tena (TyHHENbHAs CHEKTPOCKOMHMS JIjIst
ONpPEACICHUS] MMapaMeTPOB MPOBOJUMOCTH CTPYKTYp, H3yUYCHHUE
HAaHOPA3MEPHBIX  CTPYKTYP Ha  IOBEPXHOCTH  TPEXMEPHBIX
MakpooObekToB, mnpuMmeHeHne ACM i  UW3MEpEeHHs THUIla
npoBoaumMocTd, npuMeHeHne CEM miis pacuera KOHIEHTpaluu
AJIEKTPUYECKU aKTUBHBIX MPUMECEit)

37.

C3M gnutorpadus. Onexkrpoxumuueckas C3M  Moauduxams
MIOBEPXHOCTH

38.

IInenkn Jlenrmiopa-bnomxkert u C3M. Usmepenne JIb-mieHok B
pexkrumax CTM u MoJTyKOHTAKTHBIX MOJT

39.

MCTO,Z[I)I HCCJIICAOBAHUA ITOBCPXHOCTH MATCPHUAJIOB. HNonnpbIit
MUKPOAHAJIN3. ABTOHOHHAs MUKPOCKOIIHA. HNonno-
HeﬁTpaHHSaHPIOHHa}I CIICKTPOCKOIIHA.

40.

Meroasl  WcclenoBaHUST  MOBEPXHOCTHM  MarepuanoB.  Oxe-
AJIEKTPOHHAS crieKTpockomus. J{udpakiums MeIeHHBIX AIEKTPOHOB.
[ToneBasi 3EKTPOHHAs] MUKPOCKOIIHSL.

41.

Mertonel uccnenoBaHUs TNOBEPXHOCTH MaTepHanoB. SnepHbIN
raMmMa-pe30oHaHc. Macc-CneKTpOCKONUsl BTOPUYHBIX HOHOB.

42.

Metonpl ucCClIENOBaHUS TOPUCTOM CTPYKTYpPbl HAHOMAaTEPHUAJIOB.
MeTtoapl ra30MpOHUIIAEMOCTH U aJCOPOLIMOHHBIC (CTaTUYECKUuE W
JTUHAMUYECKHUE) METOABI JUIsl ONPEACNICHUs] YEIbHOM MOBEPXHOCTH
HaHoMmaTepuanoB. OObEMHBIE U MacCCOBBIE CTATUYECKHUE METOJbI
ONPEAEIICHHUS] YICIbHON TOBEPXHOCTH.

43.

Metoasl omnpenesneHus 3JIEMEHTHOIO COCTaBa JUCIEPCHBIX CPEl.
XUMUYECKHE  METOAbl: TPaBUMETPUUYECKUN  (MaccoBblil) W
THUTPUMETPHUCCKUN (0OBEMHBII) aHAIU3EIL.

44,

Mertonpl HCCHENOBAHUS MEXAHUYECKHX CBOWCTB MAaTEpPHUAIIOB.
CraTuyecKre UCIBITaHUS MAaTEPHUAIOB.

45.

Meroapl HCCIENOBAaHUSA MEXAHUYECKUX CBOMCTB MAaTEPHUAJIOB.
TBEpIOCTh 1 MUKPOTBEPIOCTh METAJLJIOB.

46.

MGTOIILI HCCIICAOBAHUI MCXAaHUYCCKHX CBOMCTB MaTCpUaJIOB.
I[I/IHaMI/I‘-IGCKHG HCIIBITAHUA MAaTCPHAJIOB.

47.

MeToapl HCCIEIOBAaHUS MEXAHUYECKUX CBOMCTB MaTepHUAJIOB.
[{ukIMYecKne UCIBITAHUSI MATEPUATIOB.

48.

Metonbl uccnenoBaHusT (PU3NUECKUX XaAPAKTEPUCTUK MaTEPHAIIOB.
MeTton ONPEAECICHUS 3JIEKTPOCONPOTUBIICHHUSI.
CBepXIIpOBOJIMMOCTb.

49.

Metonapl uccienoBaHus (PU3NYSCKUX XapaKTEPUCTHK MaTEpHAJIOB.




Onrtuueckue cBoricTBa HaHOCHcTeM. KBaHTOBOpa3MepHbIit 2 (PeKT.

50. Metonbl uccnenoBaHusi (PU3NUECKUX XaPAKTEPUCTUK MATEPHAIIOB.
MeTton BHYTPEHHETO TPEHUSL.

51. MeTtonbl uccnenoBaHusl (PU3NYECKUX XapaKTEPUCTUK MaTEPHUAIIOB.
MeToa aKyCTHYECKON YMUCCHUH.

52. MeTtonbl uccneoBaHusi PU3NYECKUX XapPaAKTEPUCTUK MaTEPHAIIOB.
JudpdepenunanbHas CKaHUpPYIOLIas KaAJTOPUMETPHSI.

53. MeTtoapl HccnenoBaHus (PU3NYECKUX XapaKTEPUCTUK MaTepUalioB.
Meronel  ompenesieHMss ~ MArHUTHBIX ~ CBOMCTB — BEILIECTB U
HAaHOCHUCTEM.

54. MeTtoapl uccnenoBaHus (PU3NYECKUX XapPaKTEPUCTUK MaTepUaIOB.
Meronsl U3MEPEHUS JHTAJIBIINH, TEIUIOEMKOCTH 151
TEILUIONTPOBOIHOCTH.

55. Metonbl uccneqoBaHusl PU3NYECKUX XapaKTEPUCTUK MaTEPHAIIOB.

MCTOJIBI U3MEPCHUA INNIOTHOCTH W TCPMHUYCCKOI0 pPAaCHIMPCHUA
MaTCpHUaJIOB.




9. ®oH/1 OLIEHOYHBIX CPEACTB ISl POBEJACHNUSI IPOMEKYTOYHOM
arrecTaluv 00y4aroUUXCcsH M0 JUCIHUIINHE

9.1. ITacopTt ¢doHaa OLIEHOUYHBIX CPEIACTB

Kona
Ne KonTposmpyemblie pa3aesibl KOHTPOJIMPYEMOit HaunmeHoBaHue
n/n (TemMbl) AUCUMIIIIMHBI KOMIIeTeHIIUU (M1 OLICHOYHOI'0 CPeACTBA
ee YacTH)
Metoasl 1 puOOPHI o
TemaTuuecknil TOKJIaa
(bU3UYECKOr0 UCCIIe0BaHUs OIIK-1, TIK-2,
1 Oruer no
CTPYKTYpPBI IIEPCIIEKTUBHBIX [1K-4 .
MPaKTUYECKON padboTe
MaTEpHUAIOB
MeToabl KOHTPOJIA U TemaTnueckuil 1oKia
. OIIK-1, IIK-2,
2 IIMAarHOCTUKHU CBOMCTB MK-4 Otuert 110
MEPCIECKTUBHBIX MaTEPUAJIOB MpaKTUIECKOU padboTe

9.2. TunoBbie KOHTPOJIbHBIEC 3aJAHUA WIH HHbIE MATEPHAJIbI, HEO0OX0AUMBbIE
JJISl OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepPU3yIOUIUX 3TANbI POPMHUPOBAHUS KOMIIETEHIUI B mpoiecce
0CBOCHHS 00pPa30BaTENbHON MPOrpaMMBbI

IIpumepHbIe TEMBI 10KJIA10B
1. Uctopust pa3BuTus oNTHYECKON MHUKpockonuu. IIpoGomoaroroBka s

ONTUYECKOU MUKPOCKOITHH.

2. ®u3NyYeCKHUe OCHOBBI ONTUYECKOW MUKPOCKOMUU. Y CTPOHCTBO ONTHYECKOTO
MUKPOCKONIA: OCHOBHBIE Y3JIbl, HMX HAa3HAYCHWE U Pa3HOBUAHOCTH,
IPUHLANKAIBHASA CXEMA.

3. Onruueckass MUKPOCKOMHS Ha MPOCBET U Ha oTpaxeHue. Metaiorpadus.

4. Meroapl ONTHYECKON MHUKPOCKOIIMU: HCCIENOBAHUE B CBETIOM U TEMHOM
110JI€, METOJIMKA KOCOT'O OCBEIICHUS.

5. MeTonbl ONTUYECKOW MHUKPOCKOIHMH: MUKPOCKONHUSI B PEKHUME OCBEIICHUS
PeiinOepra, B pexume ocemenus Kemiepa, B pexXuMe OCBEUICHUS
Xobdmana.

6. MeToapl  ONTHYECKOM  MHKPOCKOMUHU:  JiazepHass  KOH(OKaIbHAS
MUKPOCKOMUS; UHTEPHEPOMETPUS, MOJISIPU3ALUOHHAST MUKPOCKOIIHS.

7. Ckanupyromas OJIMKHENOJIbHAS ONTUYECKAS MHKPOCKOITHS.
@DyopecueHTHAsE MUKPOCKOIIHS.

8. HuzkoBosIbTHast »3NEKTPOHHAA MHKPOCKOIHUS: NPUHUUII JEHCTBUS U
0COOEHHOCTH OCYIIIECTBIICHHUS.

9. DIeKTpOHHAass MUKPOCKOIHS BBICOKOI'O U CBEPXBBICOKOT'O Pa3peIlEHUSI.



10.Mexanu3m (QopMupoBaHusi M300paKeHUS W BUIBI KOHTPACTa B PacTPOBOM
AIEKTPOHHON MUKPOCKOIIUHU.

11.IIpobonoaroToBka Jjis MPOCBEUYMBAIOLIEH M PACTPOBOM 3JIEKTPOHHOM
MUKPOCKOTIHUH.

12.B3aumoneiicteue U3ITYYECHUS C BCIIIECTBOM. Tunsl CUTHAJIOB,
PETUCTPUPYEMBIX JIEKTPOHHBIMUA MUKPOCKOIIAMH.

13.Mexanusm  (popmupoBaHusi H300pak€HUsT W BHUJABl KOHTpacTa B
IIPOCBEUYMUBAIOIIEH 3JIEKTPOHHOW MUKPOCKOIIHH.

14.Vicnons3oBanre CHOKYCHPOBAHHBIX SJICKTPOHHBIX W HOHHBIX IYYKOB IS
aHanu3a W MoAWUKANMK MaTepuajoB. OJCKTPOHHAS W  HWOHHAS
auTorpadusi.

15.251eKTPOHHO-30HA0BbIE MUKPOAHAIU3AaTOPbl. bruomornyeckas 3JI€KTpOHHAA
MUKpockonus. KppoMukpockornusi.

16.Anmmapatypa miss C3M (30HABI, CKaHEpHI, CHUCTEMa YIPABJICHUS, CHUCTEMa
00paTHOM CBSI3U, UX YCTPOMCTBO U MPUHITUI JICUCTBUS)

17.3mepurenbubie MmeToauku C3M.

18.B3aumopeiictBue  MeXay 30HAOM W o0OpasmoM  (OpHUEHTalMOHHOE
B3aUMOJICMCTBUE, HHAYKIHMOHHOE  B3aMMOJAECHUCTBUE, JIHUCIEPCHOHHOE
B3auMOJielicTBUE, BaH-7ep-BaaabCOBCKOE MPUTSHKEHUE 30HJa K 00pasily).
Cwibl  B3auMoOACHCTBHUS 30HAAa W oOpasna (KanwuIsIpHBIE  CHUJIBI,
MEXMOJIEKYJIsIpHbIe cuiibl Ban-aep-Baanbca, aare3anoHHbie CUIIbI)

19.cnonb3zoBanne MerogoB C3M B ucCCIE€IOBaHUM MOBEPXHOCTH TBEPIIOTO
Tena (TyHHEJbHAsh CIEKTPOCKOMUS JUIsl  OMNpEJCNICHHs TapaMeTpoB
IPOBOJAUMOCTH  CTPYKTYp, HW3YUYE€HHE HAHOPa3MEPHBIX CTPYKTYp Ha
MOBEPXHOCTH TPEXMEPHBIX MAaKpPOOOBEKTOB, mnpuMeHeHne ACM s
U3MEPEHUST TUIIA NPOBOAMMOCTH, mnpuMmeHeHne CEM mna  pacdera
KOHIICHTPAIUU JIEKTPUUECKH aKTUBHBIX MPUMECEH)

20.MeToapbl UCCIIEIOBAHUS TTOBEPXHOCTU MaTtepuasioB. IOHHBI MUKpOAHAJU3.
ABTOMOHHAs1 MUKpOcKonus. NOHHO-HEWTpanu3amoHHas CIIEKTPOCKOIIHS.

21.MeToabl HCClENOBaHUS TOBEPXHOCTU MaTepuanoB. (OKe-31eKTpOHHAs
cnektpockonusi.  Jlubpakuus  MEMJIGHHBIX  dJeKTpoHOB.  [loneBas
AJIEKTPOHHAsI MUKPOCKOIIHS.

22.Metonbl HWCCIEAOBAaHMS IIOBEPXHOCTH MarepuanoB. SnepHblii ramma-
pe3oHaHc. Macc-CeKTpOCKOMUSI BTOPUYHBIX HOHOB.

23.PeHTreHo-CTPYKTYpHBIA aHAIU3 U €ro IPUMEHEHHE ISl aHalIu3a CTPYKTYPbI
METAJIJIOB

24 PenTreHodayopeceHTHBIN 2JIEMEHTHBIN aHaIu3 KaKk HHCTPYMEHT KOHTPOJIS
U JTUArHOCTUKH

25.PentrenodayopeciieHTHas CIIEKTPOCKOHS


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

26.PeHTreHoBCcKas U raMMa-1e(peKTOCKOHS

27.MeToa MaJOyIJIOBOrO pacCcesiHUs PEHTT€HOBCKUX JIyUuen

28.PeHTreHo-ClIeKTPAJIbHBIA AHAJIN3 U €r0 IPUMEHEHNE

29.1IpuMEHHMOCTh PA3JIMYHBIX PEHTTEHOBCKUX METOAOB HCCIIECIOBAHUA IS
JUArHOCTUKM W KOHTPOJS KOHKPETHBIX MaTepuanoB (METaIOB, CIUIABOB,
JUAJIEKTPUKOB, TIOJIMMEPOB, refiel, HAHOOOBEKTOB, OMOOOBEKTOB)

30.AKyCTHYECKHE METObI KOHTPOJIS

31.BuxpeToKoBbIe METOIbI KOHTPOJIS

32. KanumnsipHble METOAbI KOHTPOJIS

33.MarauTHble METOIBI KOHTPOJIS

34.0OnTrnyeckue METOAbI KOHTPOJISA

35.PainanoHHbIE METObI KOHTPOJIS

36.PaiiOBOIHOBBIE METO/IbI KOHTPOJIS

37.TennoBbie METOABI KOHTPOJIS

38.MeTo1bI TEUENCKAHUS

39.0nekTpuyuecKue MeToabl KOHTPOJIS

40.BubpanoHHbIE METOIBI KOHTPOJISA

41./lnarHocTrKa 0ObEKTOB MAIIMHOCTPOCHHUS

42.KadecTBO NpOIYKIIMU U METOABI KOHTPOJIS

MeToauyeckue peKOMeHIAIUN 10 HANIMCAHUIO, TPeOOBAHNS K 0()OPMIIEHHIO.
O0beM AokiIana JOJDKEH OBITh pacCyMTaH Ha IMPOU3HECEHHE JOKIaja B

TeueHue 7 -10 MuUHYT (3-5 MAIIMHOMUCHBIX JIUCTA TEKCTA C JOKIAIOM).
B noxnazne moyKHBI OBITH OTPAXKEHBI CIEAYIOIINE MOMEHTHI:

1. Wcropus mosiBneHUsI JTaHHOTO MeToAa (METOAUKH);

2. ®u3nyuecKrue OCHOBBI METO/a (METOAUKH);

3. IIpubop, peanusyronui TaHHbI MeTOH (METOAUKY), U OCOOCHHOCTH
€ro KOHCTPYKIIUU;

4. TpeboBanusi k oOpa3lam, HCHOJIB3YEMbIM B JaHHOM METOJIe
(MeTouKe);

5. Tlpumepsl OCYIIECTBIEHHUS TAHHOTO METOAA (METOIUKH);

6. Bo3moxxHocTH MeToa (METOJIUKY).

[Ipu moAroToBKe HEOOXOAMMO COCTABUTH HE TOJBKO TEKCT JOKJIana, HO U
HEOOXOJUMBIA  WJUTFOCTPATUBHBIM  MaTepuall, COMPOBOXKIAIOIIMI  JTOKJIAJ
(OCHOBHBIE Te3UCHI, (OPMYJIbI, CXEMbI, YEpTeXH, TaOMUIbl, rpaduku U
nuarpamMmel, ¢hotorpaduu u T.11.) B BUJE TIpe3eHTanuu B popmate PowerPoint.

Kpurepuu ouenku:
- «OTJIMYHO» - TIOJITOTOBJIEHA MPE3CHTAILMSI M CACIAHO YCTHOE COOOIIeHUE, TIe

PACKpBITBl HMCTOPHUS TOSBIEHUS HW (U3UYECKHUE OCHOBBI METOJWKH;, MPHOOD,



pean3yroluil JaHHYI0 METOJUKY, 1 OCOOEHHOCTH €ro KOHCTPYKIMU; TpeOOBaHUS
K oOpasliaM, HUCHOJb3yEMBbIM B JIaHHOM METOAMKE; MPUMEphl OCYLIECTBIICHUS
JTaHHOW METOJUKHU; BO3MOKHOCTH METOAUKH.

- «XOpoILIO» - MOATOTOBJIEHA MPE3EHTALMsI U CIAEIAHO YCTHOE COOOLICHME, TIe
packKphIThl TpeOOBaHUs K 00pa3lam, UCIONIb3yEMbIM B IAHHOW METOJUKE; IPUOOD,
peanu3yloumi  JaHHYI0 METOJHUKY, H OCOOCHHOCTHM €ro KOHCTPYKLHUU;
BO3MO>KHOCTH METO/AUKH.

- «yJIOBJETBOPUTENIBHO» - TMOATOTOBJIEHA MpPE3EHTAlMsI U CIEJIaHO YCTHOE
cooOlieHue, TJe IMOKa3aHbl NpuOOp, peaNu3yIoUil JaHHYI0 METOAMKY, U
OCOOEHHOCTH €r0 KOHCTPYKLIMH.

- «HEYJOBJIETBOPUTEIBHO» - HE MOATOTOBJIEHA MNPE3EHTalUs U HE CHAEJIaHO
YCTHOE cooOIIeHne JAU00 CAEIaHHOE COOOIIEHUE HE PACKPHIBAET U IMOJOBHHBI
TpeOOBaHM, MPEABABIAEMBIX K KDUTEPUIO KOTIUIHON.

KoMIjieKT 0T4eTOB 10 NPAKTHYECKUM padoTram

IIpakTuyeckass padora Ne 1  «lIpocBeunBammas  3JeKTPOHHAasA

MHUKPOCKOIH

1. Ha3Banue pabOThI

2. llenb paboTshl, 337241 pabOTHI

3. Ob6opynoBaHue U MaTepUaIIbI

4. KOHCNEKT TEOPETUYECKUX CBEACHUN (M3JI0KUTh MPUHIUMHAIBHYIO CXEMY
ANEKTPOHHOTO MHMKPOCKOIIA C TMOSCHEHUSIMM HAa3HAYECHUI M TapamMeTpoB
OCHOBHBIX y3JI0B; NPHUMEHEHHE METOJAa »JJIEKTPOHHOW MHUKPOCKONUU B
MaTepUaIOBEICHUN )

5. Omnmcanue BBHITOJTHEHHBIX PadoT.

IIpakTuueckas padora Ne2 «M3mepeHue peabeda M yNpyrux CBOKCTB

MOBEPXHOCTH METOAMHU ATOMHO-CHJIOBOH MHKPOCKOTIHH

1. Ha3Banwme paboThI

2. llens paboThl, 3a/1a4n pabOTHI

3. Ob6opynoBaHuEe U MaTepUaIIbI

4. KOHCIEKT TEOPEeTUYECKUX CBEJACHUMN (M3JIOXKUTh MPUHIMIHAIBHYIO CXEMY
CKaHHMPYIOIIETO 30HJOBOTO MHKPOCKOTA C TOSCHCHHUSMH Ha3HAYCHUH U
MapamMeTpoOB OCHOBHBIX Y3JIOB;, OCHOBHBIC METOJIUKH AaTOMHO-CHIJIOBOM
MUKPOCKOITHH; OMMCAaHUE B3aMMOJICHCTBHSI 30H/Ia C TIOBEPXHOCTHIO; (PaKTOPHI,
BIIUSAIONIUE HA U300paXKeHNE)

5. OnucaHue BBITTOJHEHHBIX PadoT.

TpebdoBanus k opopmiieHHIO
Tumynvhwiii aucm ohOPMIISETCS CISTYIOMUM 00pa3oM:



1. B BepxHem moJie JTUCTa YKa3bIBAIOT MOJIHOE HAWMEHOBAaHHUE YYEOHOTO
3aBefieHUs U KadeIphl, Ha KOTOPOH BBITIONHSIACH JaHHAs padoTa.

2. B cpegnem mosie ykasbiBaeTCs BHUA paOOTB, B JaHHOM CiIydae
nabopatopHas paboTa, U HWXKE ee Ha3BaHue. Hazanue mpakTuueckoit
paboThl mpUBOIUTCS 0€3 CJI0BA MeMa W B KaBBIYKU HE 3aKITI0YaeTCs.

3. Jlanee Omke K IpaBOMY Kparo TUTYJBHOTO JIMCTa YKa3bIBAIOT (haMUIIHIO,
WHUIHAIIBI, BEITIOJTHUBIIETO PaboTy.

4. B HWKHEM T0JI€ JINCTA YKA3bIBAETCS MECTO BBITIOJIHEHUS paOOThI U TOJI €€
Hanucanus (6e3 cioBa 200).

OO0pazen HanucaHuUsl TUTYJIBHOIO JIMCTA JJA0OPAaTOPHOU pabOTHI:

(benepaabHOE TOCYJAPCTBEHHOE OHOJIKETHOE
00pa30BaTEIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHUsA

«ToNbATTUHCKUI TOCYIapCTBEHHBIA YHUBEPCUTET

Kadenpa «Hanorexnonoruu, marepraioBeIcHUE U MEXaHUKA»

[Ipaktuueckas padora Ne 1
IIpocBeunBaomas 31eKTPOHHA MUKPOCKOMUS

BoinoJnu:
Acnupanm

DUO

Toxpsarti 2016




Lenv pabomsi, 3a0auu pabomsi, onucarue mMemoOuKy pacuemos, UCNOIb3YemMo20
000pyoosanusi JOHKHBL OTpaKaThb TEMY NPAKTUYECKON paldoThl, a Takke
KOHKPETHBIE 3aJ]a4M, MOCTABJIEHHbIE ACTUPAHTY HA MEPHO]I BBHITTOJIHEHHS PaOOTHI.
ITo 0OBeMy BIX OMTMCAaHUE COCTABIIIET OT HECKOJIBKUX CTPOK 10 0,5 CTpaHUIIBI.
Koncnexm meopemuueckux ceedenuti. B 3ToM paszeine usnaraercs TEOPETUUECKOE
OMHUCAaHUE H3y4aeMOro B palboTe SBJICHUS WM TMPOIEcca, MPUBOJIATCS TaKKe
HeoOXxouMble pacueTHble (Gopmyibl. [IpuBomuTcs cxema sKCHepUMEHTaTIbHOU
YCTAaHOBKM C OINHCAaHHUEM €€ pabdoThl M MOAPOOHO H3Jaraercs METOIuKa
MIPOBEICHUSI SKCIIEPUMEHTA, MPOIIECC MOTYyUEHHUS JAHHBIX U CITOCO0 UX 00pabOTKH.
OKcnepumenmanvHvle  pe3yibmanol. B srom  paszmene  mpuBOASTCA
HEIMOCPEACTBEHHO PE3YJIbTAThI, TOJIYUYEHHbIE B XOJ€ TPOBEACHUS PA0OT.

Kpurtepum ouenku:

- OLIEHKA «3aYTEHO» BBICTABIIAETCS, €CIIU MPAaKTHUUeCcKasi padoTa BBINOIHEHA, OTYET
o(opMJIEH, 1aHbl OTBETHI HA KOHTPOJbHBIE BOMPOCHI;

- OLIEHKA «HE 3aUTEHO» BBICTABJISIETCS, €CIIM IPAKTHUECKas padoTa HE BBIIIOJIHEHA
WINA HE O(DOPMIIEH OTYET UM HE JaHbl OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

10. O6pa3oBaTesibHbIE TEXHOJOTHN U METOAUYECKHE YKA3AHUS M0 OCBOCHHMIO
AUCUMILTHHBI (Y4e0HOr0 Kypca)

Hcnonp3yeTcss TEXHOJOTUS TPAJAULMOHHOTO OOy4YeHHUs- OpraHu3alus
yueOHOro mpoliecca B By3e, OCHOBaHHAs Ha JIEKIIMOHHO-IIPAaKTHYeCKoU (opmax
0o0yueHus.

JlunakTuyeckue €IMHULBI, NPelyCMOTPEHHbIE paboyeil mporpamMmoil Ha
CaMOCTOATENbHYIO TMPOPa0OTKY, AOKHBI OBITh HM3YyYEHbl CTYJACHTAMH B XOJI€
CaMOCTOATENbHON paboThl. B Xxoae camocToATenbHON pabOThl KaXKIbld CTYJIEHT
00s13aH MPOYUTATH OCHOBHYIO U MO BO3MOXHOCTH JOTMOJIHUTENIbHYIO JUTEPATYPY
10 U3y4aeMOH TeMe, TONOJHUTh KOHCIEKThI JEKIUU HEOCTAOIINUM MaTepUaioM,
BBIMMCKAMU U3 PEKOMEHJIOBAaHHBIX NEPBOMCTOYHMKOB. KoHcnekTupoBaHue
HauboJsiee CIO0KHBIE /Il TOHUMAaHUS TEMbl HEOOXOAMMO COYETaTh C MOJyYEHUEM
INUCBMEHHBIX, a IIpU BO3MOXHOCTH, M OYHBIX YCTHBIX KOHCYJbTallUi
IPENoIaBaATENS.

[Ipy MOATrOTOBKE K 3aHATUSAM, TEKYIIEMY KOHTPOJIO U HPOMEXYTOYHOU
aTTECTAallMU CTYAECHTBI MOT'YT BOCIOJIb30BaThCs JIEKTPOHHOK Onbanorekoilt BY 3a,
HOJYyYUTh JOCTYN K y4eOHO-METOJWYECKUM MaTepuaiam kak oubnmorexku BY3a,
TaK U UHBIX 3JIEKTPOHHBIX OMOIMOTEUHBIX cucTeM. [Ipr HEOOXOAMMOCTH CTYACHTBI
MOTYT B34Th JINTEPATypy Ha Kadenpe uim Ha aOOHEMEHTE BY30BCKOW OMOIMOTEKH
B [I€YaTHOM BHJIE, & TAK)KE BOCIIOJIb30BATHCS YUTAIbHBIMU 3aJIaMU



11. YueOHo-MeTOAM4YecKOe M HH(POPMAITMOHHOE 00ecTedeHue

AUCUMILTHHBI (Y4e0HOr0 Kypca)

11.1. O0s3aTesibHAS JIUTEPATYPAa

Ne bubnuorpaduyeckoe onucanue Tun (yueOHUK, yueOHOE Konnuectso B
/T nocobue, yaeOHO- oubmmoTeKe
MeToAnYEeCcKoe nocodue,
MIPaKTUKYM, JIp.)
1 [TanoBa T.B. CoBpeMeHHbIE METObI
WCCIIEZIOBAaHMsI BEUIECTBA. DIIEKTPOHHAS
u OITHYECKast MUKPOCKOMHS
[OnexTpoHHBIli  pecypc] :  yudeOHOe
9BC
nocodbue / T.B. IlanoBa. — DnekTpoH. VYuebHoe nocobue
. «IPRbooks»
TEKCTOBEIE maHHble. — OMck: OMCKHi

FOCYJApCTBEHHBI  YHUBEPCUTET HM.
®.M. [ocroesckoro, 2016. — 80 c. —

978-5-7779-2052-2.

11.2. lonoiHATE IbHAA JTUTEPATYPA U YYeOHbIE MaTEPHUAJIbI (Ay1HO-,
BH/1€01I0CO0MS U JIP.)

e Jpyrue GOHIBI:

CoBpeMEHHBIE METOIBl HCCIICIOBAHHIA
(bYHKIIMOHATBHBIX MaTepHaIOB
[DnmexkTpoHHBIH  pecypc] : 7ad.
npaktukym / H. H. AGpamoB [u ap.] ;
noa. pea. C. . Kanowkuna [u np.]. -
Mocksa : MUCuC, 2011. - 160 c. : u.

VYyebHoe mocodue

9BC «Jlaap»

ITosipkosa E. B.

Jwnarnocruka MOBPEXICHUI
METaJUTMYECKUX MaTepuaioB u
KOHCTPYKIUHA [DIEKTpOHHBIA pecypc] :
yueb. mocodue / E. B. Iosipkosa, C. H.
I'openos. - OpenoOypr : OI'Y : BBC
ACB, 2014. - 201 c.

YyebHoe mmocodue

9BC
«IPRbooks»

Kanprrmna O.H. ®dusnueckme MeTOabI
UCCIIEIOBaHUs BELIECTB [DJIEKTPOHHBIN

O.H., YerBepukoBa A.I'., bepaunckuii
B.JI— DJIEKTPOH. TEKCTOBBIE
naHHble.— OpenOypr: OpeHOyprckuit
rocyJapcTBeHHbli yHuUBepcuter, ObC
ACB, 2014.— 141 c.

pecypc]: yuebHoe mocobue/ Kanbirnna

YuebHoe mocobdue

9BC
«IPRbooks»

MarepuanoB [DIEKTPOHHBIN pecypcl:

JlaTbIeHko KIL— DNEeKTPOH.
TEKCTOBBIC JIaHHBIC.— Capatos:

JlaTeIIeHKO K.II. Mertoasl
HCCIIEIOBAHU I MPOLECCOB "

na0opaTOPHEIit PaKTUKyM/

JlaGopaTopHbIit TPaKTUKYM

9OBC
«IPRbooks»




By3oBckoe oOpaszoBanue, 2013.— 197
C.

5 | Bo3neceHckui 2. (OX MeTtoapl
CTPYKTYPHBIX HCCIIEIOBAHUI
MaTepuanoB. MeToapl MHKPOCKOIUU
DNEeKTPOHHEIN pecypc] : yued. mocodue 9BC
E 9. b . BI()):;H}EI:EeEJCIz,Hﬁ, o. C. YiebHoe nocodue «IPRbooks»
[Mapudymwmu, WM. M. AOmymmuH. -
Kaszanps : KHUTY, 2014. - 183 c. : ni. -

ISBN 978-5-7882-1545-7.

6 | beikoB HO. A. Metoasl HccaeaoBaHUS
MaTepuasoB u MOKPBITHIA
[DnekTpoHHBI  pecypc] :  MeETOJ.
yKa3aHUs K BBITIOJHEHUIO J1alb. pador / Mertonuueckue ykazaHus ObC «Jlanb»
0. A. bwixoB, C. [I. Kapnyxun. -
MockBa : Uzn-so MITY um. H.O.
baymana, 2015. - 46 c. : un.

COI''TACOBAHO

Jupektop Hay4yHOI OMOINOTEKU A.M.AcaeBa
(noonucs) (U.0. @amunus)

« » 20 T
MII




11.3. Ilepeyenb pecypcoB HH(POPMAIHOHHO-TEJTCEKOMMYHHUKAIIMOHHO

cetn "UnHTepHET"

MertannooOpaboTka [DAEKTpOHHBIA pecypc| : HAydyHO-TIPOM3B. KYypH. /
DnekTpoH. KypH. — M3narensctBo «llomurexnukayn, 2001— . — Pexum
JIOCTYTIIA K XXYPH.: http://www.polytechnics.ru/magazine/met.html
WebofScience[DnexkTponnblii  pecypc] ; MYJIbTUAUCIATITNHAPHAS
pedepatuBHas 6aza manHbix. — Philadelphia: ClarivateAnalitics, 2016— . —
Pexxum nocryna : apps.webofknowledge.com. — 3arn. ¢ skpana. — 3. pyc.,
aHTII.

Scopus[DnexkTponnbiit  pecypc] :  pedepatuBHas ~ 06a3za  JaHHBIX.
— Netherlands: Elsevier, 2004— . — Pexxum goctyma : scopus.com. — 3aril. ¢
sKpaHa. — 3. pyc., aHTIL.

Elibrary[OnexTpoHHblid pecypc] : HayuyHas 3JEKTpOHHas OuOiIMoTeKa. —

Mocksa : HOb, 2000- . — Pexxum poctyna : elibrary.ru. — 3ari. ¢ skpaHa. —
3. pyc., aHrL.

SpringerLink[DnexTpoHHbII pecypc] : [6aza JTAHHBIX |.
— Switzerland: SpringerNature, 1842— . — Pexum  jgocrymna
link.springer.com. — 3aru. ¢ skpaHa. — 3. aHrI.

ScienceDirect[ DnekTpoHHBI pecypc| : KOJJIEKIUS JJICKTPOHHBIX KHHT
uznarenbcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum moctyna :

sciencedirect.com. — 3ari. ¢ skpana. — 3. aHru.

Cambridgeuniversitypress[ DIeKTpOHHBIN pecypc] : )KypHaJbl U3/1aTeIhCTBA.
— Cambridge: Cambridgeuniversitypress, 2018— . — Pexum npoctyna
cambridge.org. — 3ary. ¢ 3kpaHa. — S3. aHTJL.

NEICON[DnexTpoHHblii pecypc| : sneKkTpoHHass WHGOpMAIUs : apXuB
Hay4HbIX KypHaloB. — MockBa : HOUKOH, 2002— . — PexuMm noctyna :
neicon.ru/resources/archive. — 3ari. ¢ skpana. — f3. pyc., anri.

11.4. IlepeyeHb NPOrPaMMHOI0 O00ecIIeYeHUsA

Ne HaumenoBanmue 11O KosaunyecTBo PexBu3uThI 10r0BOpa (1ara,
n/n JINIEH3U I HOMeEp, CPOK AeiCTBUA)

1. | Windows: 1398 noroBop Ne 757 ot 04.07.2018,
WinPro 10 RUS Upgrd OLP NL CPOK JIEHCTBHSI — OECCPOYHO;
Acdmc KOHTpakT Ne 1653 ot 14.12.2018,

CPOK JICHCTBHUS — O€CCPOYHO

2. | Office Standard: 1398 koHTpakT Ne 727 ot 20.07.2016,
Office Stdandard 2016 Russian CPOK JeiCTBHS — OECCPOUHO;

OLP NL AcademicEdition noroeop Ne 757 ot 04.07.2018,
CPOK JIeHCTBUS — OECCPOUHO



http://www.polytechnics.ru/magazine/met.html

11.5. Onucanue MaTepUaJTbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM 1151

OCYIIeCTBJICHHS 00pa30BaTEJILHOTO Mpoliecca Mo JMCHUILIHHE (MOTYJIIO)

HaumenoBanmue
000py10BaAHHBIX =
yueOHbIX KAaOMHETOB, DakTHYeCKU L - 2
9 =
Jadoparopuii ajapec y4eOHbIX - 2
paTopui, Ilepeuyenn Apecy 2 =
Ne MaCTepPCKHUX U Ip. Ka0UHETOB, = S 2
OCHOBHOI'O " s =~ =
n/n 00bEeKTOB J1JI1 JadopaTopHui, g =T
000pya10BaHUSA S = ©
NnpoBeeHust MaCTePCKUX U E S g
NPAKTHYECKUX H ap. = 2
1200paTOPHBIX =
3aHATHH
KomnerorepHslit 445020,
KJIacc. VYueOHas T. TonpsaTTH,
ayJIATOPHS TS [HenTpanbHbII
MPOBEJICHUS  3aHATHI panoH,
JIEKIIMOHHOTO  THIIA. yi. benopycckas,
VYuebHas  ayauTopus n. 16-B, nozunus
hilag: | MPOBEICHUS mo TII Ne 1, 2
. Cronbl  yyeHHUYECKHE
3aHATUN BYXMECTHBIE ATaXK
CEMHHApPCKOro  THIIA. M > | (E-214)
CTOJIbI  YYEHUYECKHUE,
YueOHast aynuTopus .
CTOJ KOMIBIOTEPHBIH,
JUISt MIPOBEACHUS
CTOJ
71a00paTOPHBIX PadoT. .
MpenoaaBaTeNbCKUM,
VYyeOHass ayauropus
JUTSt KYpCOBOTO IIK, plocka
1 yp TPEXCEKIIMOHHAS 75,9 32
MIPOCKTUPOBAHUS
ayuTOpHAs
(BBIMOJTHEHUS
(menoBas), CTyJI
KYyPCOBBIX pabor). .
MPENo0/1aBaTeNIbCKUM,
YueOHast aynuTopus
IIPOEKTOP
TUTSt MIPOBEACHUS N
MYJIbTUMEIUINHBINA 9K
IPYMIOBBIX u
paH 1 TpOeKTopa,
WHIMBUTyJTBHBIX
. TymOa BBIKaTHas
KOHCYJIbTaIUil
VYyeOHass  ayauropus
TUIS MIPOBEICHUS
3aHATHU TEKYILETO
KOHTPOJIS u
IIPOMEKYTOUHOU
aTTEeCTAalIUU.
JlaGoparopust Cronsl  yuenuueckue | 445020, r. Tonps | 21,5 20
"TepmooOpaboTka JIIByXMECTHBIE,  CTOJ | TTH,
MarepuaioB" npenoaBaTesbckuid, | yi. bemopycckas,
CTYJ 14, TJIABHBIN
o) I-111 MPENOIaBaTeIbCKUM, | KOPITYC, MO3UIUS
ocKa ayautopHas | mo TIT Ne 38, 1
(menoBas), neuy, | stax (I'-111)
TBEPAOMEDHI,
TepMOmaphl, CTaHOK

MOJIMPOBAJIbLHBIN




HanmMmenoBanmue

000py10BAHHBIX »
y4eOHBbIX KaOMHETOB, DaKkTHYECKUI % o 2
- =
Jabdoparopuii aJapec y4eOHbIX - 2
paTopHH, ITepeueHnb Apecy - 5 &
Ne MAaCTepPCKHUX U Ap. Ka0MHEeTOB, = o 2
)
OCHOBHOI'O . = =
n/m 00bHEKTOB JIJIsI JabopaTopuii, =f =T
odopynoBanust S =2
NpoBeIeHUs! MaCTepPCKUX U E S 5
NPAKTHYECKHUX U ap. =g
JIa00PATOPHBIX =
3aHATHH
445020,
r.TonearTy,
Cronbpl  yuyeHUYecKHe, TeHTpabHbL
[Tomemenue JUISL | CTYJIbSI yYEHUYECKHE, p p
3 CaMOCTOSITSIIFHOM IIK ¢ BBEIXOOM B CETh H, YL 84,8 16
benopycckas
paboTsl oOy4aromuxcst | UHTEepHET ’
.14, mo3unus mo
TII Ne 48, 4 stax
(I"-401)
Cronbl-napTsl
JIBYXMECTHBIE,
CTYJIbsl, CTOJI
MIPENo1aBaTeNIbCKUN-,
CTYH
Y .| 445020,
MIPENO0/1aBaTeNIbCKUN,
r.TonbsaTTH, yiI.
nepeBUKHAs 10CKa,
ITomemenue nis 5KpatL, IPOLECCO benopycckas,
4 | camocTosTenpHOlM I I())GK’TOp P, n.14 T, no3unms 49,2
paboTHI OOYJAFOIITUXCSI p P, o TIT Ne 14, 4
KOMITBIOTEPHBIE

CTOJIbI, KOMIIBIOTEPHI
JUISL CTYJIGHTOB C
BBIXOJIOM B CETh
WHTEPHET,
KOMITBIOTED
MpeIoaBaTelIsl.

stax ([1-409)




