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PaGouyas nporpamma cocrapnena Ha ocaose ®I'OC BO no Hanpapinennio noarotosku 22.03.02
Merannyprus, yreepxaensoro npukazom MOuH P® ot 04.12.2015 Ne 1427.

Pabouas mporpamMma paccMoTpeHa i 006peHa Ha 3acelaHuu Kadeapbl TEXHOIOTHE 06paGoTKH
MarepuanoB 17 centsbps 2018 r., mpotokonm Ne 2.

3as. Kaq)enpoﬁ%ﬁ A.B. Monnep /

Pabouas npoepamma 00obpena memoouueckoti komuccues UHCMumyma Memannypauu,
Mawurocmpoenus u mamepuanoobpabomxu 2 okmabpa 2018 2., npomoxon Ne 2.

IIpeoceoamensw /AC. Casunos/

Coaznacoeano:

3aB. kadenpoil TEXHOIOrMH METAILTYPrEH

H JIATEHHBIX MTPOIIECCOB, [-P TEXH. HAYK, mpodeccop / / K.H. Bnosus /

Pa6ouas nporpamma cocrasnena:
HouenT kahenps! TexHONOrHi 06paboTKH MaTEpPHAIOB, 7,
KaHJl. TEXH. HayK, JOIEHT % /7~ /10.JO. Edumona/

Peuen3enr:

HouenT kadeapsl TEXHONOTHH, cepTHhUKAIHL

U CEPBHUC aBTOMOOHIIEH /C.B. 30To0B/



JIuer perserpauny H3MEHeHHs H JI0NOJHeHH i

JAUCIHILIHHBI

Nara, 1
OJITUCH
Ne Paznen Kparkoe coznepixanue Ne mporoxosa e
0/ | nporpamMmsl HU3MEHEHUS/ JONOTHEH S 3acelaHus o
Kadenpoii
kaheapnb
AxTtyanu3anus yueGHO-METOAMYECKOro U 03.09.2019 K7
1 n. 8 uHpopmanronHoro obecredeHus
MCLATUTAHB] [Tpotokomn Nel
AxTyanusanus yueOHO-METOAHYECKOr0 ’ 08.09.2020 :
2 o 8 HH(POPMALMOHHOTO 00ecreyeHus
ITporoxoun Nel 2




1 Ilean ocBOeHMSI AUCHHUILJINHDBI

Lensimu OCBOCHUS TUCUUILUIHHBI «METOIBI UCCIICIOBAHUS MATEPUATIOB U MPOIIECCOB)»
SIBIISTIOTCSI: Pa3BUTHE y CTYJCHTOB JIMYHOCTHBIX Ka4eCTB, a TaKke (OpMUpOBaHHE OOIICTIPO-
deccroHanbHOW M MPOPECCHOHATBHONW KOMIIETCHIIMM B COOTBETCTBHU C TPEOOBAaHUSMU
®I'OC BO no nanpasnenuto moaroroBku 22.03.02 Meramtyprus.

2 MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NMPOrpaMMbl OATOTOBKHU
O0akajaBpa

JucuuruimHa «MeTo/ibl HCCIIeJOBaHUSI MaTEPUAJIOB U MPOLIECCOBY» BXOIUT B 0a30BYIO
yacTh 0J0Kka 1 00pa3oBaTenbHOM IPOrpaMMBl.

Jlnst u3ydeHus: AUCHUILUTMHBI HEOOXOMMBI 3HaHUS (YMEHUs, BIAJCHUsA), CHOPMHUPO-
BaHHBIC B PE3YJIbTATE U3YyUEHUS NUCLUIIINH:

- ¢pu3nka (MEeXaHWKa, TEPMOJIMHAMUKA, TIOBEJICHHUE BEIIECTB B JIEKTPUUIECKOM U Mar-
HUTHOM TI0JIC);

- (pusmueckast xumus (3aKOHBI U METObI (PU3MUECKON XUMUN);

- MarepuanoBe/ieHue (BIUSHUE CTPYKTYpPHBIX XapaKTEPUCTUK Ha CBOMCTBa MaTepua-
JIOB);

- METpPOJIOTHUs, CTaHJapTU3alUs U cepTUPHKAIMA (METOJbl U CPEICTBA M3MEpPEHUIt
(bu3NYECKUX BEJINYMH).

3HAaHMUS U YMEHHS CTYICHTOB, IIOJIyYEHHBIE NP U3YYEHUU IUCLMILIMHBI «MeTobl
UCCJIEIOBaHMsI MaTepHaJIOB U IPOLECCOB» OYAyT HEOOXOAMMBI UM IpH JajbHEHIIEeNH moaro-
TOBKE U BbInojaHeHun BKP.

3 Komnerenuun ody4aromerocsi, popmMupyemsbie B pe3yabTaTe 0CBOCHHUS
AUCHUILIMHBI U IUIaHUPYeMble pPe3yabTaThl 00y4eHust

B PE3YIbTATEC OCBOCHHA AWCHHUIIJIMHBI <<MCTOI[I)I HCCIICAOBaHUA MATCpHUAIOB U IIPO-
ocCCOB» O6yanOIHHﬁ0H JOJIKCH O6J'IaIlaTL CJICAYIOIIMMHU KOMIICTCHIIUAMMU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs
KOMIIETEHIIUH

ITK-2: cnoco0HOCTHI0 BHIOMPATh METOABI HCCJICAOBAHNS, IINIAHUPOBATH U NPOBOINTH
He00X0UMble IKCIIEPUMEHTBI, HHTEPNPETHPOBATH Pe3yJIbTaThl U 1eJaTh BbIBO/AbI

3Hath — KJaccu(UKaIMI0 OCHOBHBIX METOJOB UCCIIEI0OBAaHUI MaTepHalioB;
— OCHOBBI ITPOCBEYMBAIOLIEH U CKAHUPYIOLIEH AIEKTPOHHON, 30H0BOM,
TYHHEJIBHOW M aTOMHO-CHUJIOBOW MHUKPOCKOITHH;

YmeThb — BBIOpaTh METOJ HCCIENOBaHUS JJI ONpE/ENIeHUs MapaMeTpoB MaTepua-
JIOB IIPY PEIEHUN KOHKPETHOM MPaKTUYECKOM 3a/1a4H;

— MOJIEPHHU3HMPOBATH METOAMKH TOJIyUYeHHs M OOpabOTKH HKCHEepUMEH-
TaJbHBIX JaHHBIX;

— BBIOWPATH W MCTIOJIB30BATh METOBI U 000PYIOBaHUE /IS aHAIHM3a (PU3H-
KO-MEXaHWYECKUX CBOMCTB HOBBIX MAaTE€PHAJIOB M U3AEIUN U3 HUX;

Braznets — MPaKTUYECKUMU HaBBIKAMH MPOBEIECHUS HKCIIEPUMEHTA C YUETOM BBIOO-
pa ONTUMANBHBIX METOJIMK U 000pYI0BaHUS AJIs UCCIIEJOBaHUM, paluo-
HAJIBHOTO OTIPEJIeIeHUs YCIOBUI U AMana3oHa SKCIEPUMEHTOB, 00pabOTKH,
CHCTEMATHU3AlMHU 1 aHAJIM3a IOJIYYEHHbBIX PE3YJILTATOB.

OIIK-1 roTOBHOCTBHIO MCII0JIb30BATH QyHIAMEHTAJIbHbIE O0IIENHKEHEePHbIe 3HAHUS

3HaTh — MCTOABI U3YYCHUA (1)I/I?>I/IKO-XI/IMI/I‘ICCKI/IX ITponeccCoB, (I)I/ISI/I‘ICCKI/IX, XHUMH-




CTpyKTypHBI
JJIEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS
KOMIIETEHIINH

YECKUX CBOMCTB M DKCIUTyaTallMOHHBIX XapaKTEPUCTUK MaTepUaJIOB, yCT-
POKCTB, MPHOOPOB M M3/IEIHIA HA UX OCHOBE;

Ymers — IPUMCHSATH I[I/I(bpaKI_II/IOHHBIe, CIIEKTPOCKOIIMYECKNEC, PE30HAHCHBIC U
Apyrue METOAbI IPHU UCCICAOBAHNN MAaTCPHAJIOB;

Brnaners — TIPAaKTHYCCKHMMH HaBbIKaMH HCIIOJIb30BAaHHUS DJIIEMCHTOB METOHOB HCCIC-
JIOBaHU MaTEpPUAJIOB U IIPOLICCCOB Ha APYIUX AUCHUIUIMHAX, HA 3aHATHUAX B
ayquTOPUH U HA yqeGHOﬁ IIPaKTHKE,




4 CTpyKTYypa M coJiepKaHue TUCHUIINHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISAET 4 3aUeTHBIX equHuIl 144 akaj. 4acoB, B TOM YHCIIE:

- KOHTaKTHas pabora — 12,9 akan. 4acos:
— aynurtopHas — 10 akan. gacos;

— BHeayauTopHas — 2,9 aka. 4acoB
— caMocTosTeNbHas padora — 122,4 akaj. 4acos;
— MOATOTOBKA K 9K3aMeHY — 8,7 akaj. yaca
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Knaccudukanus matepranoB U 0coOeH- W3ydenue HayuyHOU U yueOHOU TK-2-3
HOCTH MCCJIEIOBAHUS PAa3IMUHBIX MaTe- | 4 14 | nutepatrypsl, HanucaHue pede- Pedepar OIK-1 ’3
pHaoB para. IlogroroBka goxmnasa.
3amura 1a00paTopHON PabOTHI:
W3ydenue HayuyHOU U yueOHOU «M3ydeHne ycTpoucTBa U [1K-2-
OrnTrueckasi, MPOCBEYMBAIOIIAS U CKa- ya v ya yd yerp
JIUTEpATyphl, HaNMCaHue pede- | TPUHIUIOB PabOThl PACTPOBOTO |  3YB,
HUpYIOILas (pacTpoBasi) 3JEKTPOHHA, 4 | 2 | 212 30
parta. [lonroroBka k mabopa- 3JIEKTPOHHOTO MHUKpockomay, | OITK-1-
CKaHHMPYIOIIasi 30H0Basi MUKPOCKOTIUS .
TopHO# pabote Ne 1, 2 [1, 2] | «Ckanupyromias 30H10Basi MUK- | 3YyB
pockonusy». Pedepar.
3amuTa 1a60paTOpHBIX padoT:
Metoabl u3ydyeHus: GU3NIECKUX, XUMHU- . . . patop P
. N3yueHne HayqHOH U yueOHOI «O1neHKa MEXaHHIEeCKUX I1K-2-
YECKHX M OMOJOTHYECKUX CBOWCTB, Me- o
JUTEPATypHhl, HaNMcaHue pede- | CBONCTB cTalu (MCIBITAHHE HA 3yB,
XaHUYECKUX M OKCIUTyaTalluOHHBIX Xa- | 4 | 1 2 40 .
. para. [ToaroroBka k abopa- | pacTspkeHue, yaapusiid nuaru6, | OINK-1-
PaKTEepUCTHK MaTEPUAIIOB, YCTPOUCTB, .
o TOpPHOH padoTe. TBEPJOCTh 1 MUKPOTBEPIOCTEY, |  3YyB
npuOOPOB U U3AETUN .
«M3ydenue ycTpoiicTBa 1




AynuropHas

KOHTAKTHasA pa-

1
< =
s :
=
bora S s o St
. opMa TEKYIIEro KOHTPOJIS yc-
Paznen/ Tema 2| (Bakam wacax) | B x Buz camocTosITeIbHOI p Y poJdy S IE
> S s MIEBaEMOCTH U =~
TUCIUILINHEI e e ow| & OB paboThI N o5 o
= § 2|22 S = MIPOMEKYTOYHOU aTTECTALIUU 5 = ;
= =
Z | &s5|z5 8% = g
5|© T8 L g E = i
Sl s|lacs g S
=5 9|5 O < Ye) N
Q
MPUHIIMIIOB Pa0OTHI CTEPEOMHUK-
pockonay, «KoqnuecTBEeHHbIN
aHaJIu3 JTOJIK BSA3KOM COCTaB-
JSIOILEH U3JI0May
Pedepar
W3ydeHnue HaydyHOU U yueOHOM . [1K-2-
Y1 i i 3amuTa 1a60paTOpHON PabOTHI:
JUTEpATyphl, HaNMcaHue pede- .| 3yB,
PentrenoBckue metoab! uccnenoanus | 4 | 1 2 14,4 «MUKpPOPEHTI€HOCTIEKTPAIIbHBIN
para. [ToaroroBka k nabopa- OIIK-1-
. aHanu3». Pedepar
TOpHOU paboTe. 3yB
N3yueHne HayqHOH U yueOHOI [IK-2-3
Hepaspymaronime MeTo1bl KOHTPOJIS 4 24 JUTEPATYpPHI, HaNIMcaHue pede- Pedepar OIK-1 ’3
para.
HToro nmo tucuunjinue 4 | 6/2 122.,4 Ix3ameHn-8,7 u




5 O6pa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Jis ycBOGHMSI CTy/IGHTaMH 3HAHUU 10 AUCHUILTHHE «MeToabl Ucciae10BaHus MaTepua-
JIOB U TIPOIIECCOBY» MPUMEHSIOTCS TPAIUIIMOHHAS ¥ KOMIIETCHTHOCTHO-MOYJIbHAS TEXHOJIO-
rud oOyudeHusi, BKIIIOUaromuye B ce0si OOBSICHEHUs NpenojaBaTels Ha JEKIHIX, CaMOCTOS-
TEJIHYIO paboTy ¢ y4eOHOW M CHpPaBOYHOW JIMTEPATypOd MO TUCIMILUIMHE, BHIIOJHEHHE Jia-
0OpaTOpHBIX PadOT MO METOIMIYCCKUM YKA3aHUSIM U T.II.

B xavecTBe HHTEPAKTUBHBIX METOIOB OOYYCHUS HCIIOJIb3YIOTCS:

- OIlepe’Karolasl caMoCTOsITeNbHAs paboTa U paboTa B KOMaHJI€ IIPU BBIIIOJIHEHUU Ja-
OopaTOpHBIX padoT;

- mpobsieMHOe 00y4YeHHEe MPU MOUCKE WH(POPMAIIMOHHBIX MCTOYHUKOB, COCTABICHUH U
HalKMCaHUK pedepara 1Mo MOJyYCHHBIM WHAUBHYATbHBIM 33 JaHHSIM.

CamocrosTenpHas paboTa CTYACHTOB HaIlpaBlieHa Ha 3aKpEIUIEHHE TEOPETHYECKOTO
Marepuaia, W3J0XKCHHOrO IperojaBaTelieM, Ha MpopabOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENIbHOE HM3y4YeHHE, Ha IIOATOTOBKY K JaOOpaTOPHBIM 3aHSATHSAM, HalHCaHHE
pedepara, MOArOTOBKY K KOHTPOJILHBIM Pa00OTaM M UTOTOBOMY 3a4eTy IO JUCIHUIUINHE.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEeIbHOI PadoThl 00y4aK0IHXCH

Temsbl nuig pedepara

1. Knaccudukanus MatepraioB U 0COOCHHOCTH MCCIIEIOBAHMS PA3IMYHBIX MaTe-

pHUaoB.
OnTHyeckre METO/Ibl UCCIIE0BAaHUs MAaTEPUAIOB.
[IpocBeunBaroias 371€KTPOHHAS MUKPOCKOIIHUS.
PactpoBas anekTpoHHass MUKPOCKOIIHSI.
CxaHupyromiasi 30HA0Basi MUKPOCKOTIHSI.
CrnexTpanbHble METObI UCCIIEIOBAHNS MaTEPUATIOB.
MeTtoabl onpe/ieIeHUs MEXaHUYECKHUX CBOMCTB.

Hepaspymalonme METO/bI KOHTPOJIS (BU3YATbHO-ONTUYECKUN, PEHTTEHOBCKAs U TaM-
Ma-1e(heKTOCKOMusl, YIbTPa3ByKoBas Ne(EKTOCKOMUS, KAMWUISIPHbIE METOJIbI KOHTPOIIS,
MarHUTHBIC METOIbI HEPa3pYILIAIOIIEro KOHTPOJIA). ).

Noakown



7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrrecranmum

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIsl IPOBEACHUSA l'[pOMe)KyTO‘{H()ﬁ arrecranmm.:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

ITIK-2: cmocoon

3yJbTaThbl H 1€J1aTh BbIBO/IbI

OCTBIO Bblﬁl/[paTb METOAbI HCCJICI0BAHUSA, INTAHUPOBATDL U MIPOBOAUTH H606XOIll/lele IKCIICEPUMEHTDBI, HHTECPIIPETUPOBATH pE-

3HaTe

KJIaCCI/I(bI/IKaHI/IIO OCHOBHBIX MECTOJ10B

HCCIICIOBAHUN MaTepUAJIOB;

- OCHOBBI IIPOCBEYUBAOIIEN U CKAHUPYIO-
1IEH 3JIEKTPOHHOM, 30H10BOM, TYHHEJIbHOU
Y ATOMHO-CHJIOBOM MUKPOCKOIIUHU

Ilepeuens meopemuueckux 60npocoe K IK3ameny:

1. Ontuueckas Mukpockonus. OCHOBHbIE HMOHATHS — pa3pellarouias CloCOOHOCTb,
npeen pa3pelieHus, AMPpakMOHHBINA Ipeien. Y CTpOHCTBO ONTHYECKOI0 MUKPOCKOTIIA.
2.  Mukpockonusi KOMOMHAIMOHHOTO PACCEsIHUSI CBETa — KOHCTPYKLUS, IPUMEHEHHE.
3. Mukpockonus ¢ HaceieHrneM toMuHecteHnun (STED) — koHCTpyKIus, npume-
HEHHUE.

4.  KoHdokanpHas MUKPOCKOIHUS — KOHCTPYKLUS, TPUMEHEHUE.

5. TI9M. OcHOBBI NPOCBEUMBAIOIIEH SJIEKTPOHHOM MUKpockomuu. KoHCTpyKIus
[I9M. ®opmupoBaHue Jyya.

6. Bo3moxnoctu u npumenenue [I19M. OObekThI nccienoBanus. JJocToMHCTBA U He-
noctatku meroaa [I9M. Obnactu npumenenus [1OM.

7. POM. ®usnueckue ocHoBbl POM. YerpoiicTBo u pabota POM.

8.  Texumueckue BozmoxkHocTH POM. Koncrpykius POM. [Mpumenenne. MPCA.

9. C3M. Ckanupyrmolasi TyHHeJIbHasi MUKPOCKOIHUSI — YCTPOWCTBO, MPUHIUIIBI pabo-
ThI, IPUMEHEHUE.

10. C3M. ATOMHO-CHJIOBasi MUKPOCKOIHS — YCTPOMCTBO, MPUHLUIIBI paOOTHI, pUMe-
HEHHUeE.

11. C3M. DaexTpocuiioBas MUKPOCKOIHUS — YCTPOHCTBO, IPUHIUIBI pabOThI, IpUMe-
HEHHUeE.

12. C3M. MarauTHO-CHJIOBass MUKPOCKOIHS — YCTPOMCTBO, MPUHLMUIIBI pabOThI, MpH-
MEHEHHUE.

VYmers

BBIOPATh METOJ UCCIICAOBAHUS ISl OTI-

Ilpakmuueckue 3a0anus .




CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIIETEHIIUU
peliesieHusl MapaMeTpoB MartepuanoB IpH | Onucars METOAUKY MPOBEICHUS UCCIIEAOBaHUMI:
pELIEHNN KOHKPETHOM NpPAaKTUYECKOM 3a- |- Ha ONTUYECKOM MUKPOCKOIIE;
Aa4u; - Ha POM;
—  MOJIEPHU3HMPOBATh METOIAMKHU Todyde- |- Ha ACM;
HMS W 00palOTKM BKCIEPHMMEHTAIBHBIX | - ONpeeseHus 6ajia 3epHa;
JTAHHBIX; - OIpENIeNIEHNs] AUCIIEPCHOCTU NEPIIUTA;
- BBIOMPATh U UCII0JIb30BaTh METO/IbI U - OIIPENEJICHNs KOJIMYECTBAa HEMETAJUIMUECKUX BKIIOUCHU;
o0opyoBaHue AJis aHaKu3a PU3UKO- - UI3BMEPEHUE TBEPIOCTH 110 Bukkepcy;
MEXaHUYECKHX CBOMCTB HOBBIX MaTepHa- - UI3MepeHue TBepaocTu 1o Pokseiny;
JIOB U M3/ETUH U3 HUX; - U3MepeHue TBepaocTy 1o bpunemto;
- U3MEpPEHNE MUKPOTBEPAOCTH;
- OIpEeJICICHNUE yIapHON BA3KOCTH METAJLJIOB.
Brnagets - IPAKTUYECKMMH HABBIKAMHU IIPOBEJEHUS | 3a0anuna Ha peuieHue 3a0a4 u3 npoheccuonanvHoll odaacmu, KOMnieKCHble 3a0a-

IKCIIEPUMEHTA C YUYE€TOM BBIOOpA OTITH-
MaJIbHBIX METOJAUK U 000PYAOBaHUS IS
UCCIIEIOBaHHM, PAaIlIOHAIBHOTO OTIpe/iese-
HUS YCIIOBHM U JMaa3oHa HKCIIEPUMEHTOB,
00paboTKH, CUCTEMATU3AINH U aHAJIU3a
MOJTyYEHHBIX PE3yIbTaTOB.

HUA:

Bri6pats MeTon uzMepeHus TBEpAOCTH:

- JUTSI MaTepHUAJIOB HU3KOW TBEPIOCTH;

- JUTsl MaTepUaoB CpeiHel TBEPIOCTH;

- JUTSI MAaTEPHUAJIOB BBICOKOW TBEPIOCTH;

- JUTsl MACCUBHBIX U3JIENHUNA U CIIOKHON (POPMBI;

- 171l TOHKUX 00pasIloB.

Br16op MeTona riccnenoBaHus:

- JUTS OTIpEJIENICHUS pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepHasax;
- JUTsl OTIpeIeIeHHs pa3Mepa 3epHa B YIbTPaMEIKO3EPHUCTHIX MaTepHraax;
- JUTSL ICCTICTIOBAHUS IUCIIOKAIIMOHHON CTPYKTYPBI;

- JUTsl ICCTIEIOBAaHUSI MUKpOpebeda MOBEPXHOCTH.

OIIK-1 roToBHOCTBIO HCIO/IB30BaTh (PyHAaMEeHTAJIbHbIC 00IeMHKEHePHbIe 3HAHUSA

3HaTh

METOJIbI U3Y4YCHHS (PU3UKO-XUMUYECKUX
MPOIIECCOB, (PU3NUECKUX, XUMHIECKUX

Hepeuenb meopemu4ecCKux 6onpocoe6 K IK3ameny:

1. OcHoBbl (U3NKK PEHTIEHOBCKOTO M3Iy4deHMs. B3aummoneiicTBe pEeHTTeHOBCKUX




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

CBOWCTB M 9KCIUTyaTallMOHHBIX XapaKTepH-
CTHK MaTepuasoB, yCTPOUCTB, IpUOOPOB U
U3JeNUil Ha UX OCHOBE;

JIy4eil C BEIECTBOM.

2. OCHOBHBIC METOJIbI PEHTTCHOCTPYKTYPHOTO aHATN3A.

3. Meroas PCA — Jlays, Koccensi.

4. Meroast PCA — metop BpalieHusl, opoIka.

5.  OcHOBHBIE METO/IbI PEHTI€HOCIEKTPabHOr0 aHanu3a. Ob1ee yCcTpoicTBO Criek-
TPOMETPOB.

6. Meroabl peHTIeHOCIIEKPAIbHOTO aHAlIN3a — KAY€CTBEHHBIH, MOYKOJINYECTBEH-
HBIN, KOJTUYCCTBCHHBIM.

7. CrarudecKkue METOJIbI ONPECIICHUS MEXaHUYECKUX CBOMCTB.

8. JluHaMUYecKue METObI ONPEACICHUS MEXaHUICCKUX CBOMCTB.

9. [ukiIMuYecKre METO/IbI ONPEACIICHUS] MEXaHHUYECKHX CBOWCTB.

10. Hepaspymiaromme MeTo 16 KOHTPOJIS.

YMmeTs

- IPUMEHSATH TU(PaKLIUOHHBIE, CIIEKTPO-
CKOITMYECKHE, PE30HAHCHBIE U APYTHUE ME-
TOZBI ITPH UCCIIETOBAHUH MAaTEPUAJIOB;

Ilpakmuueckue 3a0anus .

Onucarbs METOOUKY ITPOBEIEHUS UCCIEA0BAHUN:
- ua [IDM;

-Ha MPCA;

- Hepa3pylIaloIUX METOI0B KOHTPOJISI.

Bnanets

- IPaKTUYECKIMH HaBBIKAMH HCIIOJIb30Ba-
HUS 3JIEMEHTOB METO/IOB HCCIIeI0BaHUS
MaTepHaJioB U MPOIIECCOB Ha JIPYTHX JINC-
[UIUTMHAX, Ha 3aHATHSX B ayIMTOPHH U Ha
yueOHO! MPaKTHKE;

3adanusn na peutenue 3a0au u3 npogheccuoHanbHOll 061aACMU, KOMNIEKCHbLE 3A0a-
HUA.

BriOpars MeTox u3mepeHus: TBEPIOCTH:

- 17151 MaT€pHUAJIOB HU3KOU TBEPIOCTH;

- 171 MaTepUaJIOB CPETHEH TBEPIOCTH;

- 17151 MaT€pHUAJIOB BHICOKOM TBEPJOCTH;

- JUTsl MACCUBHBIX U3JIEIHUNA U CIIOKHOM (POPMBI;

- JUTsl TOHKUX 00pasiioB.

Br16op MeTona nccnenoBanus:

- 17151 OTIPENIEIeHUS pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepuaiax;

- 17151 OTIPEICTICHUS pa3Mepa 3epHa B YIBTPAMEITKO3EPHUCTHIX MaTepHalIax;




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

- JUTsl UCCTIEIOBaHUS TUCIOKAIMOHHON CTPYKTYPHI;
- JUTsI HICCTIEIOBAHUSI MUKpOpelibe(da MOBEPXHOCTH.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM U KPUTEPHH
OLICHUBAHUS:

Ilpumepnaa cmpykmypa u cooepicanue nyHKma:

ITpomexyTouHast arTecTalys N0 IAUCHUIUIMHE «METoapl HCCIeN0BaHUsl MAaTEPUATIOB U
IIPOLIECCOBY BKJIIOYACT TEOPETUUECKHUE BOIPOCHI, MO3BOJSAIOIIUE OLEHUTh YPOBEHb YCBOCHUS
00y4aromyMUCs 3HaHUH, U TPAaKTUYECKUE 3a/1aHUsl, BBIBISIONINE CTEIIEHb CPOPMUPOBAHHO-
CTH YMEHUH U BIaJIeHUH, IPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMEeH 10 JaHHOH JUCUUIUIMHE MPOBOJUTCS B YCTHOM (hopMe MO 3K3aMEHAMOHHBIM
OuneraM, KaXIblii U3 KOTOPBIX BKJIIOYACT 2 TEOPETUUECKUX BONPOCA.

Ilokazamenu u Kpumepuu oueHUBAHUA IK3AMEHA:

— Ha OIICHKY «OTJHYHO» (5 0amioB) — o0y4YaronIuiicss JEMOHCTPUPYET BBHICOKHH ypo-
BEeHb C(POPMHUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHCTEMaTHYeCKOe U TIy0oKoe 3Ha-
HHUe y4yeOHOro Marepuaia, CBOOOJHO ONEpUPYeT 3HAHUSAMH, YMEHHUSIMH, IPUMEHSET UX B CH-
TyalusiX MOBBIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «X0pomo» (4 6amna) — o0ydaromuiicss 1eMOHCTPUPYET CPEIHUM YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOEHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHbIC OIMOKH, HETOYHOCTH.

— Ha OLIEHKY «Y/10BJIETBOPHUTEJIbHO» (3 Oaia) — o0yJaroluiicss AeMOHCTPUPYET OPO-
TOBBI YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMN: B X0J/I€ KOHTPOJIBHBIX MEPOIPHATHHA 10~
MyCKAIOTCS OUINOKH, MPOSIBIIAETCS OTCYTCTBHE OTACIbHBIX 3HAHUI, YMEHHI, HABBIKOB.

— Ha OLICHKY «HEeYJ0BJIETBOPHUTEJbHO» (2 Oamia) — o0ydyaromuiicss AeMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTH4ecKoro mMarepuana, JOMYCKaeT CYIIECTBEHHbIE OLIMOKHU, HE
MOYKET MOKa3aTh NHTEIUIEKTYaIbHbIC HABBIKM PEIICHHUS IPOCTHIX 33/1a4.

— Ha OLICHKY «HeyI0BJIeTBOPHTeabHO» (1 6am1) — oOyuaromuiicss He MOXET M0Ka3aTh
3HAaHUS HAa YPOBHE BOCIPOW3BENICHHS M OOBSACHEHHsS MH(OpMAIMK, HE MOXKET TOKa3aTh WH-
TEJIJIEKTYaJIbHbIE HAaBBIKU PELICHUs IPOCTHIX 33/1a4.

8 YueOHO-MeTOAUMYEeCKOe U HH(OPMAIIHOHHOE o0ecTieyeHne T CIHIIHHbI
a) OcHOBHas IHUTEpaTypa:

1. MeTobl ucClieIoBaHMsI MAaTEPHAIOB U MPOIECCOB : y4eOHOE TTOCOOUE IS BY-
30B / B. 10. Konroxos, 1. A. T'oromanse, 3. B. Mypra. — 2-e¢ u3z., ucrp. u jon. — Mocksa :
WznatensctBo FOpaiir, 2019. — 226 c. — (YauBepcutetsl Poccun). — ISBN 978-5-534-
05475-0. — Tekcr : anextponusiii / DBC FOpaiit [caitr]. — https://urait.ru/bcode/439014

2. CysopoB, D. B. MarepuanoBeieHuEe: METOJbI HCCICIOBAHUS CTPYKTYPhl U CO-
CTaBa MaTepuajoB . ydeOHOe mocobme s akajgeMmudeckoro OakamaBpuara / D. B. Cy-
BOpOB. — 2-¢ u31., mepepab. u mom. — Mocksa : MznarensctBo [Opaiit, 2019. —
180 c. — (Bwicmiee obOpazosanme). — ISBN 978-5-534-06011-9. — Tekct : 3IeKTpOH-
ueii // OBC IOpaiitr [caiit]. — URL: https://urait.ru/bcode/438493 (nara oOpaieHus:
24.09.2020).

0) lononHuTeNbHAS IUTEpATYpa:

1. MexaHuueckue CBOWCTBA METAJUIOB : CTAaTMYECKHE HCIBITaHUS : yueOHOe Moco-
6ue / B.C. 3onoropesckuii, B.K. [Topthoii, A.H. Cononun, A.C. [IpocBupsikoB. — Mocksa :
MUCHC, 2013. — 116 c.— TekcT : 3MeKTPOHHBIHN / DAEKTPOHHO-OMOIMOTEYHAs crucTeMa
«Jlanmpy : [caiit]. — URL: https://e.lanbook.com/book/117123 (mara oOpamieHus:
25.09.2020). — Pesxum roctyma: it aBTOPH3. MOJIb30BATEICH.

2. BemomertiieB, M. }0. Mexanudeckne cBOMCTBa MeTalIoB . yueOHOe mocobue / M.
1O. benompitiies, A. B. Kynps. — Mocksa : MUCHUC, [6. r.]. — Yacts 3 : BsizkocTs. Pa3py-



https://urait.ru/bcode/439014
https://urait.ru/bcode/438493
https://e.lanbook.com/book/117123

mrenue. Jlaboparopusiii npaktukym — 2008. — 85 ¢. — Tekcr : anextpoHHbiit // Jlanb :
anekTpoHHO-Onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/1831 (mara 06-
pamienus: 24.09.2020). — Pexxum nocryna: ans aBropus. [loip3oBaTeneil.

3. byomuk, B. T. Metoasl ucciieqoBaHus MaTepUaIOB U CTPYKTYpP B DJIEKTPOHUKE.
PentrenoBckas au¢pakuuoHHas MHKpockonus : ydyeOHoe mocobue / B. T. Byomuk, A. M.
MunsBuackuit. — MockBa | MUCHUC, 2006. — 93 ¢. — Tekcr : snekrpounsiii // Jlanp :
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/117093 (nmata

B) Meroanueckue yka3zaHus:

1. MW3yueHue ycTpOWCTBA M MPHUHLUUIIOB PabOTHI PacTPOBOTO 3JEKTPOHHOTO MHUKPO-
ckoma: Meton. ykas. / H.B. Konmiesa, 10.10. Edumoa, M.A. TlonskoBa, M.I1. bapeimaukos.
Marnuroropck, 2011. 6 c.

2. Ckanupyromiasi 30H10Bass MUKpockonus: naboparopubsiii npaktukyM / FO.1O. Edu-
moBa, M.A. [lonsakosa, A.E. I'ynun. Marauroropcek: M3n-Bo Marautoropck. roc. TexH. yH-Ta
nm. I'.'1. Hocosa, 2017. 41 c.

3. MH3ydenue ycTpolCTBa M MPUHIMIIOB PabOTHI CTEPEOMUKPOCKOMA: METOJ. YKa3. /
O.A. Hukutenko, }0.}O. Epumona, H.B. Komnuiesa. Marauroropck: M3n-Bo Maruutoropck.
roc. TexH. yu-ta um. I'.1. Hocosa, 2013. 10 c.

4. KonuuecTBeHHBIH aHaIM3 JOJM BS3KOW COCTaBIISAIOLIEH H37I0Ma: METo[. yka3. /
O.A. Huxurenko, 10.}O. E¢pumona, H.B. Konmiesa. Marnurtoropck: M3a-B0 MarHuToropck.
roc. TexH. yu-ta um. I'.1. Hocosa, 2013. 6 c.

5. MuKpOpeHTIeHOCIIEKTPpaIbHbIN aHanmu3: Metoa. ykas. / FO.}O. E¢pumosa, O.A. Hu-
kuteHko, H.B. Konuesa. Maruuroropck: M3a-Bo Marauroropck. roc. Texs. yH-ta um. 1.
Hocosa, 2014. 9 c.

6. MuxkpotBepaocts: Meron. ykas. / H.H. Unbsuna, M.II. bapeiaukos, F0.10. Edu-
MoBa. Marauroropck: M3n-so Marauroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2011. 8 c.

7. OmnpeneneHne KOJIMYECTBEHHBIX XapaKTEPUCTUK MHUKPOCTPYKTYPhI C IMOMOILBIO
KOMITBIOTEPHOI CHCTeMBbI aHamu3a u3oopaxkenuii Thixomet PRO: naGopatopHbIii MpakTUKyM.
/ O.A. Hukurenko, F0.1O. E¢umona, H.B. Konniera. Maraurtoropck: M3n-8o Marautoropck.
roc. TexH. yu-ta um. I .. Hocona, 2015. 29 c.

8. Ormpenenenne MeXaHUYECKUX CBOMCTB MeTalla U MOCTPOCHUE KPUBBIX YIPOUHeE-
HUS 10 JAMarpaMMe pacTsbkeHus:: MetoA. yka3. / B.r. Jloporobun. Marauroropek: M3a-Bo
Marnuroropck. roc. TexH. yH-ta uM. I'.11. Hocosa, 2008. 49 c.

9. MUsmepenue tBepmoctu: merox. ykas. / B.I'. Mycraduna, N.I'. lllyoun, M.B. Ily-
6una. Marauroropck: M3a-Bo Maraurtoropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2010. 19 c.

10. WcnpiTanue Ha yZapHYIO BSI3KOCTB: MeTo. yka3. / B.I. Mycrapuna. Marauro-
ropck: M3n-Bo Marauroropck. roc. Texs. yH-ta um. [.11. Hocosa, 2009. 15 c.

11. OmpeneneHne KOJIUYECTBEHHBIX XapaKTEPUCTUK MHUKPOCTPYKTYPHI C IOMOIIBIO
KOMITBIOTEPHOI CHCTEMBI aHali3a u300pakenuii Thixomet PRO: naGopatopHblii MpakTHKYM.
/ O.A. Hukutenko, 10.10. Epumona, H.B. Konmiea. Marauroropck: M3n-Bo Marautoropck.
roc. TexH. yH-Ta uM. I'.M1. Hocoga, 2015. 29 c.

r) IlporpamMmmHoe obecrieueHre 1 HTEpHET-peCypChI:

Haumenosanue 10 Ne noroBopa CpoK JeiiCTBUS JINTICH3UH
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 o1 17.09.2007 Beccpouno
FAR Manager CBoOoaHO pacmpocTpaHsie- beccpouno
MO€
7Zip CBOOOTHO 6eccpouHo
pacrpocTpaHsieMoe



https://e.lanbook.com/book/1831
https://e.lanbook.com/book/117093

bubnuoreka oTkpeIThIX pecypcoB Mutepuer URL: http://www.iglib.ru/;
Poccuiickas I'ocynapcreenHas oubimnoreka URL:http://www.rsl.ru/;
Poccuiickas HarmoHaipHag 6uonamorexka URL: http://www.nlr.ru/;
TocymapcTBenHas  myOinyHas  HayYHO-TEXHHYECKasg  OMOIHMOTEKa
http://www.gpntb.ru/;
Public.Ru - nybanunas narepuer-6mbanorexka URL: http://www.public.ru/;
Vbooks.ru - Gubnmnoreka onsaitn vbooks.ru URL: http://www.vbooks.ru/;
Lib.students.ru - Crynenueckas 6ubauoreka lib.students.ru URL: http://www.lib.students.ru;

Poccun URL:

Hayunasg Oubmmorexka Cankr-IlerepOyprekoro IocymapcrBenHoro Yumsepcurera URL:
http://www.lib.pu.ru/;

bubimoreka Konrpecca CIITA URL: http://www.loc.gov/index.html;

bykunuct (ITouckoBas cucrema "BykuHucT" mpeHa3HaueHa Jisi MOMCKA KHHUT W JPYTHX

DIIEKTPOHHBIX TEKCTOB, HUMemmuxcs B cBoOomHoMm gocrynme B HWurtepuer) URL:
http://bukinist.agava.ru/;
bubimorexka Poccuiickoro T'ocymapcrBennoro I['ymanumrtapHoro vyaumBepcurera URL:

http://liber.rsuh.ru/;
bubmmorexa FOHECKO URL: http://www.unesco.org/new/ru/unesco/;
[Mouck kuur Google URL: http://books.google.com/.

Hanmonanenas nHGoOpManmoHHO-aHATUTHYECKAs cucTeMa —Poccuiickuii MHIEKC HAy9HOTO
muruposanus (PUHLY). — URL: https://elibrary.ru/project_risc.asp.

[TouckoBast  cucrema  Axagemmst  Google  (Google
https://scholar.google.ru/.

WNudopmanmonnas cuctemMa — EnWHOE OKHO JOCTyna K MH()OPMAIMOHHBIM pecypcam. —
URL.: http://window.edu.ru/.

®denepalibHOE TOCYIAPCTBEHHOE OIOKeTHOE yupexkeHue «DenepaibHbIii HHCTUTYT TPO-
MBIIIEHHON cOOCTBEHHOCTHY. — PeskxuM poctyma: http://wwwl.fips.ru/.

Scholar). -  URL:

9 MaTepuajibHO-TeXHHYECKOe o0ecrnedeHne JUCIUIINHBI

MaTepI/IaJILHO'TeXHI/IquKOG obecrneucHue JAUCIHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayUTOPUH

OcHallieHue ayIuTopun

VYyeOHass aynuropus JUis
NPOBEICHUS 3aHATUH JIEeK-
IIMOHHOTO THIA

MynbTUMEINIHBIE CPEICTBA XpAaHEHHS, INEpeqadyd W Ipej-
CTaBJIeHUs yueOHOI nH(popManuu

VYuyebHast aymuTopus Ui
pOBeJeHUS 1a00paTOPHBIX
pabot: nmabopaTopHsi ONTH-
YECKOM MUKPOCKOITHH

JIabopaTopHbIe YCTAHOBKH, H3MEPHUTENIbHBIC MPHUOOPHI IS
BBITIOJTHEHUS JTaOOpaTOPHBIX paboT:

- AHanM3arop CTepeon300paKEHUI MOBEPXHOCTU TBEPIIBIX
Tel Ha 6a3e crepeomukpockomna Meiji Techno RZ-B;

- AHamu3aTop MUKPOCTPYKTYPbI TBEP/BIX TN Ha Ga3e MeTal-
JYPrUYE€CKOr0 HWHBEPTHPOBAHHOTO MHKpOCKoma Zeiss AXio
Observer 3;

- Cucrema 00paboTku nzobpakenmuii Ha 6ase I1O «Thixomet
PRO».

YuebHast aymuTopus Uis
pOBeJeHUS 1a00paTOPHBIX
pabot: mabopaTopus Mexa-
HUYECKUX UCIBITAaHUH

JlaGopaTopHble YCTaHOBKH, H3MEpUTENbHBIE NPHOOPHI s
BBITIOJTHEHUS JTAOOPATOPHBIX PaboT:

- Muxkpotsepaomep BuehlerMicromet 5103 Buehler;

- YauepcainbHbIil TBepaomep M4C075G3 EmcoTest;

- HanonbHas yHuBepcanbHas UCHBITATENbHAS JBYXKOJIOHHAS

mammmHa AG IC-300 kN Shimadzu Corp;



http://www.iqlib.ru/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Российская%20Государственная%20библиотека
http://www.rsl.ru/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Российская%20национальная%20библиотека
http://www.nlr.ru/
http://www.gpntb.ru/
http://www.gpntb.ru/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Public.Ru%20-%20публичная%20интернет-библиотека
http://www.public.ru/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Vbooks.ru%20-%20библиотека%20онлайн%20vbooks.ru
http://www.vbooks.ru/
http://lib.students.ru/
http://www.lib.students.ru/
http://www.lib.pu.ru/
http://www.lib.pu.ru/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Библиотека%20Конгресса%20США
http://www.loc.gov/index.html
http://bukinist.agava.ru/
http://bukinist.agava.ru/
http://www.rsuh.ru/section.html?id=677
http://liber.rsuh.ru/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Библиотека%20ЮНЕСКО
http://www.unesco.org/new/ru/unesco/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Поиск%20книг%20Google
http://books.google.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

- HamonwHas yHUBepcanabHas UCIBITATEIbHAS JIBYXKOJIOHHAS
mammHa AG IC-50 kN Shimadzu Corp;

- Buneoskcrenzomerp TRWiew XShimadzu Corp;

- Konep masitaukoBbsiit MK 300 OO0 « UMITYJIBCy.

VYuebHas ayauropus A
NPOBEICHUS J1a00PaTOPHBIX
pabor: mabopaTopusi CKa-
HUPYIOIIEH  DJIEKTPOHHOU
MHUKPOCKOIHUHU

JlaGopaTopHble yCTaHOBKHM, H3MEpUTEIbHBbIE NPUOOPHI IS
BBITIOJTHEHUS JIA0OPATOPHBIX padoT:

- Mukpockon ckanupyromuii amexktpoHHeii JEOL JSM —
6490LV,

- Kamepa numo3oBast ¢ cucteMoil ynpaBiieHUs HUTIO30M IS
pacTpoBOro 3MeKTPOHHOrO MuUKpockona MP 6490 LV;

- Cucrema mukpoananuza INCA Energy 450 x-MAX 50 Pre-
mium, HKL Premium EBSD System Nordlys Il 2 S Oxford
InstrumentsLtd.

YueOHast aymuTopus IS
IPOBEJCHUS 1a00PAaTOPHBIX
pabot: nmaboparopus ¢usu-
YEeCKOT0  MOJICITUPOBAHUS
nehOpMaIMOHHBIX TIPOIIEC-
COB

JlabopaTopHble yCTaHOBKH, HU3MEPUTEIbHBIE NPUOOPHI IS
BBINOJIHEHUS J1TaOOpaTOPHBIX PaboT:
- UccnenoBarensckuii komruieke Gleeble 3500.

YuebHast aymuTopus IS
IPOBEJCHUS Ta00PATOPHBIX
pabot: mabopaTopus 30H-
JIOBOM MHKPOCKOITHU

JlabopaTopHble yCTaHOBKM, H3MEPUTEIbHBIE NPUOOPHI IS
BBINOJIHEHUS J1TaOOpaTOPHBIX PadoT:
- Cxanupyronuii 30010861 Mukpockon NanoEducator I1.

YuebHast aymuTopus IS
TCPYIIOBBIX W WHJMBH]Y-
aIbHBIX KOHCYJbTAIUM, Te-
KYIIEro KOHTPOJSA M Mpo-
MEKYTOYHOM aTTECTall1

[Tepconanpubie KOMIBIOTEPHI ¢ TakeToM MS Office, BbIxomomM
B MIHTEpHET U ¢ IOCTYNOM B JIEKTPOHHYIO WH(OPMAaLMOHHO-
00pa3zoBaTeNnbHYIO Cpey YHUBEPCUTETA

[Tomemenne st camo-
CTOATEIbHOU padOTHI

[Tepconanbubie KoMIbIoTePHI ¢ TakeToM MS Office, Brixomom
B UHTEepHET U ¢ JOCTYNOM B 3JIEKTPOHHYIO MH(OPMAITHOHHO-
00pa3oBaTeNbHYI0 CPEy YHUBEPCUTETA.

ITomemenune s XpaHEHUs
U MpOpUIAKTUYECKOTO 00-
CITY’)KMBaHUS yueOHOro
o0opynoBaHus

HIkadel, cTemaxu Uist XpaHEHUS HHCTPYMEHTOB JIJISl PEMOH-
Ta 1a00paTOPHOro 0OOPYOBAHUS




