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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00Cy>keHa u ogo0peHa s peanmsaruu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MAaTEPHATIOBEICHHSI

[Iporokonm ot 20 1. Ne

3aB. kadeapoii H.A. ®eokTucros

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogo0peHa s peanmsaruu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MAaTEPHATIOBEICHHSI

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron

Pabouas nmporpaMma rnepecMoTpeHa, 00CyKeHa 1 oJ00peHa s peanm3aiuu B 2029 - 2030
y4eOHOM rojy Ha 3acegaHnu Kadeapsl JIMTEHHBIX MTPOIECCOB M MATEPHAIOBEICHHSI

[Iporokom ot 20 1. Ne

3aB. xadenpoit H.A. ®eoxrtucron

Pabouas nporpamMma rnepecMoTpeHa, o0CykaeHa u ogoopena ais peanusaruu B 2030 - 2031
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHSI

[Iporokom ot 20 . Ne

3aB. xadenpoit H.A. ®eoKTHCTOB

Pabouas nporpamMma rnepecMoTpeHa, 00Cy KeHa U og00peHa s peann3auu B 2031 - 2032
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MTPOIECCOB M MAaTEPUATOBEICHUS

IIporokom ot 20 . Ne
3aB. kadeapoii H.A. ®eoxrtucron




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

HCH}IMI/I OCBOCHUA NUCLHHUIIIINHBI «MCTOI[BI HUCCIICJOBAHUA MAaTCPHUAJIIOB U ITPOLECCOB»
SABJIAKOTCA:

- pa3BUTHE Y CTYJICHTOB JTUYHOCTHBIX KA4ECTB, a TAKKe (DOPMHUPOBAHHE
oOmenpodecCHOHAIBHON U TPO(PECCHOHAIBHON KOMIIETCHIIMH B COOTBETCTBHH C
tpeboBanussmMu ®I'OC BO no nanpasienuro moarotoBku 22.03.02 Metamnyprus;

- IOJIyYCHUE 3HAHUN O METOJIaX UCCIIECIOBAaHUS MAaTEPUAIOB U MIPOIECCOB;

- IOJIyYCHUE TPAKTUYECKUX HABBIKOB PabOTHI HA MCCIIEI0BATEIHCKOM 000PYIOBAHHH.

2 MecTo 1ucuuILUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuummza Metoasl UccileJ0OBaHNs MaTEPUAIIOB U IIPOLIECCOB BXOAMT B
00s13aTeNIbHYI0 YacTh y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

JUis n3yyeHust JUCUUIUIMHBI HE00X0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATEe NU3YUYCHUS TUCIHUILIHH/ TPAKTUK:

MerTtposnorus, cranaapTu3alus U cepTuuKanus

Marepuanosenenue

®dusnyeckas XUMus

dusuka

3HaHus (yMEHUs, BIAJCHNUS ), IOJYyUYCHHbIE IPU U3yUYEHUH JaHHOM TUCLUIUIMHBIL
OyayT HeOOXOAMMBI [T U3yUEHUs TUCIUIUIMH/TIPAKTUK:

Hayuno-uccnenosarenbckas pabora

[TonroroBka K cjaue u cjaya rocyJapCTBEHHOTO 3K3aMeHa

[ToaroToBka K mporeaype 3aiuThl ¥ 3alUTa BBITYCKHOW KBATU(PUKAIIMOHHON
paboThl

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI
AUCHUILNIMHBI (MOLYJIS1) M IJIAHUPYEMble pe3yJIbTaThl 00y4eHH s
B pe3ynbrare ocBo€HUS TUCHMITIIMHBI (MOyJs) «MeTo/ bl UCCIeT0BaHMS

MaTepHUasoB M MPOIECCOBY 00YUYAIOIIHUICS TOKEH 00J1a/1aTh CISAYIOIIUMH
KOMIIETEHIUSMU:

KO)I HHAUKaTOopa I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-4 CrniocobeH mpoBOANTH U3MEpPEHUs U HaOM0AeHNs B chepe nmpodeccuoHaNbHON
JesITeIbHOCTH, 00pabaThIBaTh U MPEICTABISATh SKCIIEPUMEHTAIbHbIE TAHHBIC

OIIK-4.1 BeiOupaer u mpuMeHsieT MeTOIbl ¥ CPEJICTBA U3MEPEHUS IS
OIIPEIETICHUS CBOMCTB MATEpUAIOB U U3JEIUN U3 HUX
OIIK-4.2 IIpoBOINT SKCIEPUMEHTAIBHBIE UCCIIEOBAHNS U UCIIOJIb3YET OCHOBHBIE

preMbl 00pa0OTKHU U MPEICTABICHUS MOTYUEHHBIX TAHHBIX




4. CTpyKTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHHIX eNUHMI] 144 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas padota — 12,9 akaj. 4acoB:
— ayaurtopHas — 10 akaj. 4acos;
— BHeayaAuTOpHas — 2,9 akajl. 4acos;

— camocTosTeNbHas paboTta — 122,4 akaj. 4acos;

— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;
— MOJTOTOBKA K SK3aMeHy — 8,7 aKaJl. 4yac

®dopma aTrTecTalui - IK3aMeH

AynutopHast 8w
KOHTaKTHas padorta = QE) dopma TeKyIero
Paszen/ Tema 2 (B akaj. yacax) g E{ Bun 5 KOHTPOJIS Kox
> 3 © | caMOCTOSATENBHON | yCHEeBaeMOCTH U
JUCLUTUTAHBI M £ o . | xomnerennun
g £ padoTHI MIPOME)KY TOYHOM
Texk. mal. | mpakr. Z'S aTTeCTaluu
3aH. 3aH. O =
1. 1. Knaccudukarms
MaTepuaIoB U OCOOEHHOCTH
UCCIIE0BaHUS PA3IUIHBIX
MaTepuaoB
N3yuenue
1.1 1.1 Knaccudukanus Hay4HOU U
MaTepHajoB U 0COOCHHOCTH y4eOHOi OIIK-4.1,
4 15 Pegepar
UCCIIEI0OBAHUS Pa3INYHbIX JIUTEPATYPBHI, OIIK-4.2
MarepuaIoB HarvcaHue
pedepara.
HUroro o pazneny 15
2. 2.0nTuueckas,
MPOCBEYMBAIOIIAS U
CKaHUpYytomas (pacTpoBasi)
JNIEKTPOHHAS, CKAaHUPYFOLIAst
30HI0Basi MUKPOCKOITHS
3amura
nmabopaTopHBIX
N3yuenune pabot: «3yuenue
Hay4HOU U YCTpOMCTBa U
2.1 2.1 Onrnueckas, yueOHOit MPUHLUIIOB PabOTHI
MPOCBEUNBAIOIIAS U JUTEpaTypHl, CTEPEOMHUKPOCKOTIA
OIIK-4.1,
CKaHHpYouias (pacTpoBasi) 4 2 2 25 HaIuCcaHue », «3yuenune OIK-4.2
JNEKTPOHHAS, CKAaHUPYFOLIAst pedepara. YCTPOWCTBA H '
30HI0Basi MUKPOCKOITHS IMoaroToBka K | MPUHIUIIOB PabOTHI
nabopaTopHOU pacTpoBoro
pabore Ne 1, 2 3IIEKTPOHHOTO
MHKPOCKOIIay.
Pegepar
HWroro no pasaeny 2 2 25
3. 3.PeHTreHOBCKIE METOIbI
WCCIICIOBAHYS
3.1 3.1 Penrrenosckue 4 1 2 244 Nzyuenue 3amura OIIK-4.1,
METO/bI UCCJICIOBAHUS ' HAY4YHOU U 71a00paTOpHOH OIIK-4.2




yueOHOM
JIUTEPATyPBHI,

paboThL:
HanucaHue
«MuKpOpeHTreHoc
pedepara. .
MIEeKTPaJIbHBIN
INoaroroska k
N aHanmu3». Pedepar
nabopaTopHOH
paborte.
HWroro no pazneny 244
4. 4. Meronp! onpeneneHus
MEXaHUYECKHX CBOMCTB
3amura
71a00paTOPHBIX
Nzyuenne parop
. pabor:
Hay4HOH U
N «Ouenka
y4eOHOM
4.1 4.1 Meronst TUTEepPaTypHI MEXAHIICCKHX
o ’ CBOIICTB cTau OIIK-4.1,
OTpe/IeieHHs] MEXaHHIEeCKUX 34 HamucaHue
M (uctpiTaHMe HA OIIK-4.2
CBOICTB pedepara.
pacTsDKeHHe,
[Toaroroska k N
yIOapHBIA U3THO,
1a00PaTOPHBIM
TBEPIOCTH U
pabotam
MHKPOTBEPIOCTD ).
Pegepar
HWroro no pazneny 34
5. 5. Hepaszpymaromue MeTos!
KOHTPOJISI
Nzyuenwne
HAay4YHOU 1
5.1 Hepaspymaroriue 4yeOHOU OIIK-4.1,
paspy 11 24 y Pegepar
METOJIbI KOHTPOJISI JUTEpaTypHl, OIIK-4.2
HamucaHue
pedepara.
Wroro no pazneny 24
6. Dx3ameH
6.1 Dx3amen
Wroro no pazneny
HWroro 3a cemectp 122,4 SK3aMeH
Wroro no aucuuminze 122,4 9K3aMeH




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

J51s yCBOCGHHUS CTYACHTAMH 3HAHUH 110 TUCIHILTHHE «MeTObl HCCIeI0OBaHUS
MaTEepHAJIOB U TPOIIECCOBY MPUMEHSFOTCS TPAJUIIMOHHAS M KOMIETEHTHOCTHO-MO Y IbHAS
TEXHOJIOTUU 00YYCHUSsI, BKIIIOYAIOIINE B ce0sl 00BICHEHUS IPEIoIaBaTelsl Ha JICKIIHSX,
CaMOCTOSITENIbHYIO PaboTy ¢ y4eOHO U CIIPaBOYHOH JINTEPATYPOH 10 TUCIHUILIHHE,
BBINOJIHEHUE JTa00PATOPHBIX pa0OT MO0 METOANYECCKUM YKa3aHHSIM U T.I1.

B kadyecTBe HHTEPAKTUBHBIX METOJIOB OOYUYCHUS HCIIOJIb3YIOTCS:

- OTIEPEIKAIOIIAsl CAMOCTOSATENIbHAS padoTa U paboTa B KOMaH € TIPU BBHITIOJTHCHUN
1a00paTOPHBIX padoT;

- IpoOJIEMHOE 00YYEHUE MPH MOUCKEe WH(POPMAIIMOHHBIX UCTOYHUKOB, COCTABICHUU U
HaIKCaHUM pedepaTa Mo MOTyUYSHHBIM HHIUBHY AJTbHBIM 3a/IaHUSIM.

CamocrosTenpHas padoTa CTyICHTOB HAlpaBJICHA HA 3aKPEIUICHUE TEOPETUIECCKOTO
MaTepHalia, U3JI0KEHHOTO MPEToIaBaTesieM, Ha IPOpaboOTKy TEM, OTBEJICHHBIX Ha
CaMOCTOSITEIILHOE U3yUYeHHE, Ha MTOJITOTOBKY K JIAOOPATOPHBIM 3aHSATHIM, HAIIUCAHHE
pedepara, TOArOTOBKY K KOHTPOJIBHBIM pab0TaM M UTOTOBOMY DK3aMEHY T10 JUCIIUTLINHE.

6 YueOHO-MeTO HYeCKOe oOOecnieyeHHe CAMOCTOATEIbLHOMH padoThl 00yYarommuXxcst

[IpencraBieHo B mpuIoKeHUu 1.

7 OueHO4YHbIE CPEICTBA LISl POBECHUS IPOMEKYTOYHOM aTTeCTAllUN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOe U MH(POPMAIIMOHHOE o0ecTieYeHne TUCIHUIITUHBI

a) OcHoBHas JIMTEepaTrypa:

1. Konroxos, B. FO. MeToibl HcClIeIOBaHHS MaTepUAIOB U MPOIIECCOB: yueOHOE
nocobue s By3oB / B. FO. Kontoxos, U. A. T'oronanze, 3. B. Mypra. — 2-¢ u3a., ucnp. u
non. — MockBa: U3mparensctBo HOpaiit, 2025. — 179 ¢. — (Briciiee oOpazoBanue). —
ISBN 978-5-534-13938-9. — Tekcrt: anexrponnsii / 9BC HOpaiit [caiiT]. — URL:
https://urait.ru/viewer/metody-issledovaniya-materialov-i-processov-563638#page/-4 (nata
obpamenusi: 20.01.2026).

2. CyBopos, O. B. MarepuanoBeneHue: METOIbI HCCIIEIOBAHUS CTPYKTYPHI U COCTaBa
MaTepHajoB: yueOHOe mocobue s akageMudeckoro Oakaraspuara / 3. B. CyBopoB. — 2-¢
u3 1., nepepabd. u gon. — Mocksa: M3garensctBo IOpaiit, 2025. — 180 c. — (Bricuiee
obpaszopanue). — ISBN 978-5-534-06011-9. — Texkcer : HemocpencTBenHbiii — URL:
https://urait.ru/viewer/materialovedenie-metody-issledovaniya-struktury-i-sostava-materialov-5
63196#page/-5 (mata oopamenus: 20.01.2026).



https://urait.ru/viewer/metody-issledovaniya-materialov-i-processov-563638#page/-4
https://urait.ru/viewer/materialovedenie-metody-issledovaniya-struktury-i-sostava-materialov-563196#page/-5
https://urait.ru/viewer/materialovedenie-metody-issledovaniya-struktury-i-sostava-materialov-563196#page/-5

0) JlonosiHuTeIbHAS JIUTEpaTypa:

1. MexaHn4ecKre CBOMCTBA METAJIOB: CTAaTUYCCKUE UCIBITAaHUS: yueOHOoe mmocobue /B.
C. 3onoropesckuii, B. K. I[ToptHoii, A. H. Cononnn, A. C. [IpocBupsikoB. — MockBa:
MUCHC, 2013. — 116 c. — Tekcr: 2nekTpoHHbIH // JIaHb: 3IEKTPOHHO-OMOIMOTEeUHAS
cucrema. — URL.: https://e.lanbook.com/book/117123 (mxara obpamenus: 20.01.2026). —
Pexxum noctymna: A aBTOpU3. MOJIb30BATENCH.

2. MexaHnnyeckue cBOKWCTBa METAIIOB. YacTh 2: 1a00paTOpHBINA MPAKTUKYM: YU4eOHOE
nocobue / B. C. 3onoropeBckuii, B. K. IloptHoii, A. H. Cononun [u 1p.]. — Mockaa:
MUCHUC, 2021. — 72 ¢. — TekcrT: 3neKTpoHHbIN // JIaHb: 37I€KTPOHHO-O0MOINOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/178067 (mara obpamenus: 20.01.2026). —
Pexxum noctymna: A aBTOpU3. MOJI30BATENCH.

3. by6auk B. T. MeTtoapl uccienoBanusi MaTepUaioB U CTPYKTYP B AJICKTPOHHKE.
PentrenoBckas audpakiimoHHas MUKpocKomus: yuyeonoe mocodue / B. T. byonuk, A. M.
MunsBuackuii. — MockBa: MUCHUC, 2006. — 93 c¢. — Teker: anexktpoHHbid // Jlanb:
3NeKTpOHHO-O0MOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/117093 (nara
obpamenust: 20.01.2026). — Pexum goctyna: st aBTOPHU3. MOJIb30BaTEIICH.

4. Mupounos B. JI. OcHOBBI CKaHUPYIOIIEH 30HI0BOM MUKPOCKONUHU. YueOHOe
mocodue JjIsi CTYIGHTOB CTApIIMX KypCcOB BhICIIUX yueOHBIX 3aBeneHuil. PAH. MuctutyT
¢buszuku MukpocTpyktyp. Huxuuit Hosropom, 2004, — 114 ¢ -
http://www.pnn.unn.ru/UserFiles/lectures/Mironov_SPM_Book.pdf (nata ooparuenus
20.01.2026)

5. Hocog B. B. JluarHoctruka MamuH ¥ 000pyA0BaHMS : y4eOHOE MTOCOOHe /IS By30B /
B. B. Hoco. — 5-¢ u3., crep. — Caunkr-IlerepOypr : Jlans, 2021. — 376 c. — ISBN 978-5
-8114-6794-5. — Texkcr : aneKTpoHHBIN // JIaHb : 2JIEKTPOHHO-OMOINOTEYHAS CHCTeMA. —
URL.: https://e.lanbook.com/book/152451 (nata ooparienus: 20.01.2026). — Pexxum
JOCTyTa: JIJIsl aBTOPH3. MOJIb30BATENEH.

6. I'azenayp, E. I'. MeToapl uccienoBanusi MaTepuaiios : yaeoHoe nocooue / E. I'.
l"azenayp, JI. B. Ky3pmuna, B. . Kpamenunun. — Kemeposo : KemI'VY, 2013. — 336 ¢. —
ISBN 978-5-8353-1578-9. — Tekcr : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOIHMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/44317 (nara obpamienus: 20.01.2026). —
Pexxum moctyma: A aBTOpU3. MOIB30BATENCH.

7. abanos, 1. I111. Cxkanupyromias 30H10Basi MUKPOCKOIIUS JJI UCCIIETOBAHUS
KepaMUYeCKHX MaTepuasoB: MOCOOUE K Kypey JeKuuii : yuebHoe nocodue / I1. 111.
[[Ta6anos, I'. 1. Kapmamosa, JI. C. JlamraeBa. — Maxaukaina : II'Y, 2017. — 35 c. —

Texcr : anexTpoHHbIH // JIaHb : 371eKTpOHHO-OMbIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/158454 (nara oopamenus: 20.01.2026). — Pesxxum noctyna: s
aBTOPH3. NIOJI30BATEIIEH.



https://e.lanbook.com/book/117123
https://e.lanbook.com/book/178067
https://e.lanbook.com/book/117093
http://www.pnn.unn.ru/UserFiles/lectures/Mironov_SPM_Book.pdf
https://e.lanbook.com/book/152451
https://e.lanbook.com/book/44317
https://e.lanbook.com/book/158454

B) MeToanueckue yKazaHusi:

1. Marepuanosenenue. Yacts 1 [Dnexkrponnsiii pecype]/ H.B. Konnesa, FO.1O.
Edumonra, H.H. Mneuna. Marautoropckuii roc. Texundeckuit yu-t um. .. Hocoga. -
Maruurtoropck: MI'TY um. I''1. Hocoga, 2019.1 CD-ROM. 3armn. ¢ 3xpana.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/153
2467/3966.pdf&view=true — Pexxum mocryma:

JUISL aBTOPHU3. TIOJIb30BATEIIEH.

2. MeTo/ibI uccieIoBaHUS CTPYKTYPBI MAaTEPHAJIOB : MPakTUKyM [ By3oB] / FO. FO.
Edumona, H. B. Konmiesa, O. A. KynpusiHoBa. - Marauroropck : MI'TY um. I'. Y. Hocoga,
2022. - 1 CD-ROM. - 3armn. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20281 TekcT : 3aEKTPOHHBIH.

3. CxaHupyroIias 30H10Basi MUKPOCKOIIHS: JJabopaTopHblid mpakTukym / FO.1O.
Edumora, M.A. Tlonskosa, A.E. I'ynmun. Marautoropck: 31-Bo MarHuTOropck. roc. TeXH.
yH-Ta uM. .. Hocosa, 2017. 41 c.

4. OnpeneneHne MEXaHMYECKUX CBOMCTB METaJlJIa U MMOCTPOCHUE KPUBBIX
YIOPOYHECHHS 110 TUarpaMMe pacTshkeHus: Meto. ykas. / B.I'. loporodun. Marauroropck:
N3na-Bo Marnuroropck. roc. TexH. yH-ta uMm. [.1. HocoBa, 2008. 49 c.

r) [Iporpammuoe odecneuenue u UHTepHeT-pecypcebi:


https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true
https://host.megaprolib.net/MP0109/Download/MObject/20281

IIporpammHoe obecnevyenune

HaumeHnoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpovHO
Professional
7Zip cB00OIHO pacnpocTpansemoe [10 0eccpovHO
FAR Manager cB00OTHO pacnpocTpansemoe [10 0ecCpovHO
Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI
Hassanue kypca CchlIKa
DeKTpoHHBIE pecypchl ondimoreku MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web
HannonansHas nH)OpManmoHHO-aHATUTHYECKAS URL:
cucreMa — Poccuiickuii nHaeKC HaydHoro murtupoBanus | https://elibrary.ru/project_risc.
(PUHLL) asp

9 MaTepuajibHO-TEXHHYECKOE oDecnedyeHne JUCHHILIMHBI (MOTYJIs1)

MaTepHaJIBHO-TeXHquCKOG o0OecriecucHue JUCIHUIIIIMHBI BKIIIOYACT:



MaTepI/IaJ'II)HO-TGXHI/I‘ICCKOG obecreyeHne JUCHHUIIIIMHBI BKIIIOYACT:

1. YueOHast aytuTopust sl IPOBEACHHUSI 3aHATHI JISKIIMOHHOTO TUTIA OCHAIIICHA!

- TEXHHYECKUMHU CPEJICTBAMU O0yUEHUS, CITY>KAIIMMH IS IPEACTABIICHUST Y4eOHOM
nH(popManuy OOJIBIION Ay AUTOPHH: MYJIFTUMEIUIHBIMU CPEICTBA XPAHCHHUS, TIEPEIauH U
npeacTaBicHus yaeOHoi nadopmanmm;

- CIICLIMAIU3UPOBAHHON MEOEBIO.

2. Y4eOHble ayIUTOPHUH IS POBEICHUS JIA0OPATOPHBIX 3aHATUN OCHAIICHBI
1abopaTOPHBIM 000PYTIOBAHUEM:

«JIabopaTopus ONTHYECKONH MUKPOCKOITANY

- aHAIM3aTOPOM CTEPEON300pAKECHHIA TTOBEPXHOCTH TBEP/IBIX TEI Ha 0a3e
crepeomukpockomna Meiji Techno RZ-B;

- aHATM3aTOPOM MUKPOCTPYKTYPBI TBEPABIX TE HA 0a3¢ METaUTypru4ecKOro
HWHBEPTUPOBAHHOTO MHUKpockoma Zeiss Axio Observer 3;

- cucteMoii 00paboTku n3oopaxenuit Ha 6aze I1O «Thixomet PRO».

- CTICIIMAIU3UPOBAHHON MEOEIBIO.

«JIabopaTtopusi MEXaHUYECKUX UCTIBITAHUI:

- mukpotBepaomepom BuehlerMicromet 5103 Buehler;

- yHUBEpcaIbHBIM TBepaomMepoM M4C075G3 EmcoTest;

- HaIOJILHOM YHUBEPCATLHOW UCIIBITATEIhHON ABYXKOOHHOM MammHoH AG 1C-300
kN Shimadzu Corp;

- HaIOJILHOHM YHUBEPCAILHOUW HCIIBITaTEeIbHON ABYXKOIOHHOM MamuHoW AG 1C-50
kN Shimadzu Corp;

- BugeoskcTensomerpom TRWiew XShimadzu Corp;

- korrpom MaaTHUKOBBIM MK 300 OO0 « UMITYJIbCy;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

«JlabopaTopusi CKaHUPYIOIIEH JICKTPOHHON MUKPOCKOTIHI:

- 3JIEKTPOHHBIM CKaHUPYHOIUM MuKpockonom JEOL JSM — 6490LV;

- KaMepo IUTI030BOM ¢ CUCTEMOM yMpaBJICHHs IUTFO30M JIJIsl pAaCTPOBOTO
anekTpoHHOro Mukpockoma MP 6490 LV;

- cuctemoit mukpoananusa INCA Energy 450 x-MAX 50 Premium, HKL Premium
EBSD System Nordlys Il 2 S Oxford InstrumentsLtd;

- CTICIUATU3UPOBAHHON MEOEIBIO.

«JIabopatopus Gpuzndeckoro MoAeTupOBaHus AePOPMAIIIOHHBIX TPOIIECCOBY:

- uccnenosarenbckuM komiuiekcoMm Gleeble 3500;

- CTICIUATU3UPOBAHHON MEOEIbIO.

«JIabopatopust 30H10BOI MUKPOCKOTIUNY:

- CKaHUPYIOIIUM 30H10BBIM MuKkpockorom NanoEducator I1;

- CTICIUATU3UPOBAHHON MEOEIbIO.

3. YueOHas ayAuTOpUS sl TPYIIOBBIX M WHAWBUAYAIBHBIX KOHCYJIBTAIINH,
TEKYIIEro KOHTPOJISl M MPOMEKYTOYHON aTTeCTallMU OCHAIIeHA:

- KOMIIbIOTepHOM TexHuKoH ¢ maketoM MS Office, ¢ monkioYeHneM K ceTn
«HTEepHET» U C JOCTYIIOM B AJIEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENBHYIO CPELy
YHUBEPCUTETA;

- CIICIUATM3UPOBAHHON MEOEIBIO.

4. TlomemnieHre At CaMOCTOSITENILHON pabOThI OCHAIIIEHO:

- KOMIIbIOTepHOM TexHuKoM ¢ maketoM MS Office, ¢ monkioYeHneM K ceTn
«HTEepHET» U C JOCTYIIOM B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENBHYIO CPELY
YHUBEPCUTETA;

- CIICIUATU3UPOBAHHON MEOEIBIO.

5. IMomemenue st XpaHEHUS U TPODUIAKTUIECKOTO 00CTYKUBaHHUS yUeOHOTO
000pyI0BaHUs OCHAIIEHO:

- CIICIUATM3UPOBAHHON MEOEINbI0: CTeIUIaXKaMH JIJIsl XpaHeHHs y4eOHOTO



o0opyI0BaHNS;
-MHCTPYMEHTaMH JJIsl PEMOHTa y4eOHOTO 000pYTI0BaHHUS.



Ipuioxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHO PadoThl 00y4ar0oIIUXCs

TeMbl Jy1st ped)epaTa

1.
MaTepHalIOB.

Noakown

8.

KJ'IaCCI/I(bI/IKaI_[I/IH Mar€puajioB H 0COOEHHOCTH HCCIICOOBAHUA  PA3JIMYHBIX

Onruyeckre METOAbl UCCIIEIOBAHUS MATEPHUAJIOB.

[IpocBeunBaromias AMEKTPOHHASI MUKPOCKOIHS.

PactpoBas »ieKTpoHHAsI MUKPOCKOTIHS.

Cxkanupyroniasi 30H10Basi MUKPOCKOITHSI.

CnekTpalibHbI€ METO/Ibl UCCIICIOBAHUSI MATEPUAIIOB.

Mertonbl onpeaeneHuss MEXaHMYECKUX CBOMCTB.

Hepaszpymaromue MeToibl KOHTPOJIs (BU3YyaIbHO-ONTHYCCKUN, PEHTICHOBCKAs U

FaMMa-Heq)eKTOCKOHHﬂ, YJIbTpa3ByKoOBasd I[C(bCKTOCKOHI/IH, KalmuJIJIApHBIE MCTOABI KOHTPOJIA,
MAarauTHBIC METObI HEPA3PYHIAOIICTO KOHTpOJ'IFI).



IIpuioxenne 2

OueHovHbIe CPeACTBA J1JIsl MPOBEIEHUS MPOMEKYTOUHOM aTTeCTAIMU

a) [lnanupyembie pe3yJbTaThl 00YyUYeHUS U OLIEHOYHbIE CPEACTBA ISl IPOBEACHUA MMPOMEKYTOYHOM aTTeCTAIUN:

CTpyKTypHBIi

JJIEMEHT [Tnanupyemble pe3yabTaThl 00ydeHHUs
KOMIIETCHLIUU

OueHouHble CpeCTBA

OIIK-4 CriocoGeH mpoBOAUTh U3MEPEHHsI U HaOmo1eHus B chepe mpodhecCHOoHaIbHON AeATeIbHOCTH, 00pabaThIBaTh U MPEACTABIATh

OKCIICPUMCHTAJIbHBIC IAHHBIC

OIlK-4.1 Bri6upaeT u npumMeHsieT METOIbI U
CpeACTBa U3MEPEHHUS JIJIsI OTIPEICIICHUS
CBOWCTB MaTEpUAJIOB U U3JICIIUHI U3 HUX

Ilepeuens meopemuueckux 60npocos K IK3AMeEHy:

1. Onruueckas mukpockonusi. OCHOBHBIE MOHSATUS — pa3pellarolas CrocoOHOCTD,
npeen paspereHus, IMppaKuOHHbIN peaes. Y CTpOCTBO ONTUYECKOI0 MUKPOCKOIIA.
2.  MuKpOCKOIHUS KOMOMHAITMOHHOTO PACCESTHUSI CBETa — KOHCTPYKLUS, IPIMEHEHHE.
3. Mukpockonus ¢ HacbieHueM JomuHecueHun (STED) — koHCTpyKiws,
[IPUMEHEHHUE.

4. KondokanabHas MUKPOCKOINHUS — KOHCTPYKIIMS, IPUMEHEHHE.

5. II9M. OcHoBbI mNpocBeunBarOLIeH 3JIEKTPOHHOM Mukpockonuu. KoHcTpykius
[IOM. ®opmupoBanue ryya.

6. Bosmoxnoctn u npumenenue [IOM. OOwexThl HccienoBaHus. JOCTOMHCTBA U
Heznoctatku Meroaa [I1OM. O6nactu npumenenus [1OM.

7. POM. ®usnueckue ocHoBel POM. YcerpoiicTBo u pabota POM.

8.  Texuuueckue BozmoxxkHocTH POM. Koncrpykuus POM. [Ipumenenne. MPCA.

9. (C3M. Ckanmpyromasi TyHHEITbHas MHKPOCKONHS — YCTPOWCTBO, TPWHIIHITHI
paboThI, TPUMEHEHHE.

10. C3M. ATOMHO-CHJIOBasi MHKDPOCKOIIUSI — YCTPOMCTBO, TPHHIUIBI PaOOTHI,
IIPUMEHEHHUE.

11. C3M. DOmnexkTpocuyioBass MHUKPOCKOMHSI — YCTPOWCTBO, NPUHLUIIBI PpadOThI,
IIPUMEHEHHE.

12. C3M. MarauTHO-CHJIOBasi MHKPOCKOITUSI — YCTPOWCTBO, TPHHIMUIBI PaOOTHI,
IIPUMEHEHHUE.

BoiOpaTh MeToAbl M CpEJNCTBAa M3MEPEHUs MAJisl ONpeNeleHHs] CBOMCTB MaTepHalioB U




CTpyKTypHBI
JJIEMEHT
KOMIETEHIUU

[Tnanupyemble pe3yabTaTbl O0yUeHUs

O1neHOYHBIC CPEACTBA

U3/CIINN U3 HUX:

METOJI U3MEPEHHUS TBEPIOCTH

- JUIsl MaTepHUaIOB HU3KOW TBEPIOCTH;

- ISl MaTepPHAIOB CpeTHEH TBEPIOCTH;

- JUIsl MAT€PHUAJIOB BHICOKOM TBEPIAOCTH;

- 1715l MACCHBHBIX M3JICIHIA U CIIOKHON (HOPMBI;

- JUI TOHKUAX 00pasIioB.

METOJI KCCIICIOBaHU:

- JUIs OTIpeNieNICHHs pa3Mepa 3epHa B KPYITHO3CPHUCTBIX MaTepHaiax;
- 715 OTIPEJICIICHHUS pa3Mepa 3epHa B YIbTPaMEIKO3EPHUCTBIX MaTepraliax;
- JUISl KCCIICIOBAHUS TUCIIOKAIIMOHHOW CTPYKTYPBI;

- JIJIsl ICCIIEIOBaHMsI MUKpOpelbeda MOBEPXHOCTH

OIIK-4.2

[IpoBoIUT PKCTIEPUMEHTATBHBIC
MCCJIEI0BAHMS U UCIIOJIb3YET OCHOBHBIE
pueMbl 00paOOTKHU U TIPEICTABICHUS
MOJIYYEHHBIX TaHHBIX

Ilepeuens meopemuueckux 60npPocos K IK3AMeEHy:

1. OcHOBBI (U3HKU PEHTIEHOBCKOTO H3Iy4YeHHs. B3aumoneicTBUE pPEHTTEHOBCKUX
JIy4el C BEIIECTBOM.

2. OcCHOBHBIE METO/IbI PEHTIC€HOCTPYKTYPHOTO aHAN3a.

3. Meroxast PCA — Jlays, Koccerns.

4. Mertoasl PCA — metop BpalieHusl, MOpoIKa.

5. OcCHOBHBIE METOJIbI PEHTT€HOCTIEKTPAIbHOTO aHamu3a. O0111ee yCTpOHCTBO
CIIEKTPOMETPOB.

6. MeToabl pEeHTICHOCTICKPAILHOTO aHAN3a — KAUeCTBEHHBIN, TIOTYKOJITNICCTBEHHBIH,
KOJIMYECTBEHHBIH.

7. Crarndeckue MCTOABI OIIPCACICHUA MEXaHNYCCKUX CBOICTB.

8. JluHamMudeckue METOJbI ONpeIeICHIS] MEXaHUYEeCKIX CBOMCTB.

9. Iuknuyeckre METOJIBI ONPEICIICHNS MEXaHHIECKUX CBOWCTB.

10. Hepaspymaromue MeTo b KOHTPOJIS.
Omnucarb MCTOAUKY NPOBCACHUA SKCIICPUMEHTAJIBHBIC UCCIICAOBAaHNA U OCHOBHBIC
MpreMbl 00paOOTKH U MIPEICTABICHUS TONyUYEeHHBIX TaHHBIX:
- onpeziesieHnst Oasia 3epHa;




CTpyKTypHBI
JJIEMEHT
KOMIETEHIUU

[Tnanupyemble pe3yabTaTbl O0yUeHUs

O1neHOYHBIC CPEACTBA

- OIIpelie]IeHUsd JUCIEPCHOCTH IIEPIINTA,
- OIpEeJIeNIeHNs KOJIMYeCTBa HEMETAJUIMUECKUX BKIIIOUCHHI;
- U3MepeHue TBepAOoCTHU 1o Bukkepcy;
- U3MepeHue TBepaocTu o Pokserny;
- U3MEepeHue TBEPAOCTHU 110 bpunesio;
- U3MEpeHne MUKPOTBEPAOCTH;
- OIpEJIEICHNUE yIapHON BA3KOCTH METAJJIOB.
Ilpumep mecmosozo 3a0anusn:

CraTuyeckue UCNIBITAHUS NPETYyCMAaTPUBAIOT

1. MeAsIeHHOE U TUTAaBHOE YBEIIMYEHHE HArpy3KH Ha o0pasel]

2. pe3Koe MpUJIoKEHUE Harpy3KH K 00pasiry

3. HUKINYecKoe (3HAaKOMIepEMEHHOE) HarpyKeHUe

Paspemaromas cnocodHOCTH — 3TO

1. MakcuManbHOE paccTOSHME, Ha KOTOPOM JBa TOYEYHBIX OOBEKTa
BOCIIPUHUMAIOTCA KaK ABC OTACIBHBIX APYT OT Apyra TOYKU

2. MHUHUMAlIbHOE pAacCTOsIHMEe, Ha KOTOPOM JiBa TOYEUHBIX OOBEKTa
BOCIIPUHUMAIOTCA KaK ABC OTACIBHBIX APYT OT Apyra TOYKU

3.9T0 paccTosiHue, Ha KOTOPOM JIBa TOUEYHBIX 00bEKTa BOCIIPUHUMAIOTCS KaK OJHA
TOYKa

JIeKTPOHHAS MUKPOCKONHUSA — 3TO

1. COBOKYITHOCTb OJICKTPOHHO-30HAOBBIX METOA0B HUCCJICIOBaHUA
MHUKPOCTPYKTYPBI TBEPABIX TEJ, MX JOKAIBHOTO COCTaBa M MHUKPOIOJIEH C MOMOIIBIO
OJICKTPOHHOTI'O ITy4YKa

2. uccrnenoBanre MOP(OJIOTHUH U JTOKAIBHBIX CBOMCTB MOBEPXHOCTH TBEPAOTO TeJa
C BBICOKMM TPOCTPAHCTBEHHBIM Pa3pPEIICHUEM C TMOMOIIBIO CIECIHAIBHBIM 00pa3zom
MIPUTOTOBIICHHBIX 30H/IOB B BUJIC UTII

3. WcchenoBaHUS MHUKPOCTPYKTYPBI TBEPHABIX TeJ, WX JIOKAaJIbHOTO COCTaBa C
MTOMOIIIBI0 TPUOOPOB, OCHAIIEHHBIX COBPEMEHHOM IEKTPOHUKOM

HccienoBanue Mukpopesibedga nOBEPXHOCTH U €€ JIOKAIbHBIX cBoiicTB B C3M




CTpyKTypHBI
JJIEMEHT
KOMIETEHIUU

[Tnanupyemble pe3yabTaTbl O0yUeHUs

O1neHOYHBIC CPEACTBA

NPOBOJAUTCH € IOMOLILIO

1. myuka cBera

2. 3JIEKTPOHHOI0 30H]a

3. 30H]1a B BUJIE UIJIBI

PeHTreHOCTPYKTYPHBIN aHAIU3 — 3TO

1. MeTox, NCIOIB3YIOLUI PEHTTEHOBCKUE CIIEKTPhI JIEMEHTOB ISl XUMHUYECKOIO
aHaJIM3a BEILECTB

2. MeToAbl UCCIENOBAaHUS CTPYKTypbl BELIECTBA [0 PAacCHpEeielICHu0 B
MPOCTPAHCTBE W HUHTEHCHUBHOCTSIM PAacCeSHHOTO Ha aHAIM3HPYEMOM OOBEKTe
PEHTT€HOBCKOTO U3JIy4YECHUS

3. COBOKYMHOCTb METOJIOB KAaueCTBEHHOTO M KOJMYECTBEHHOI'O OIPEIEICHUS
cocTaBa OOBEKTa, OCHOBAHHAs Ha M3YYEHHUU CIEKTPOB B3aUMOJECHCTBUS MaTEepUM C
M3JIy4YEHUEM, BKJIIOYAs CIEKTPBI 3JIEKTPOMAarHUTHOTO H3JIy4YEHUS, aKyCTHYECKUX BOJIH,
pacnpeneseHus 0 MaccaM M SHEPTUAM AJIEMEHTaPHbBIX YaCTHI]




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

Ilpumepnaa cmpykmypa u cooepicanue nyHKma:

[TpomexyTouHas arrecTaius mo aucuuiuinHe «MeToabl MccileJ0BaHUSI MATEPHAJIOB U
NPOLECCOB) BKJIOYAET TEOPETUUYECKUE BOIPOCHI, MMO3BOJISIIOIINE OLEHUTh YPOBEHb YCBOEHUS
00y4aromuMuUcs 3HaHUH, U TIPaKTUYECKUEe 3aJaHMsl, BBIBIISIONINE CTENeHb C(HOPMUPOBAHHOCTU
YMEHUH U BIIaJICHUH, TPOBOIUTCA B (hOpME dK3aMEHa.

OK3aMeH [0 JaHHOM JMCUMIUIMHE MOXET MPOBOAUTCA B YCTHOM ¢opMe 10
9K3aMEHAIIMOHHBIM OHMJIETaM, KaXKbIH U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCa U OJTHO
IIpaKTHUYECKOe 3a7jaHue, TM00 B BHJIE TECTOB, HA YCMOTPEHHE MPEIOo/1aBaTesl.

®dopma mpoBeneHUs dk3amMeHa (ycTHas JMOO B BHUAE TECTUPOBAHWS) IOJDKHA OBITh
OJIMHAKOBOM /17151 BceX 00y4aroluXxcsi B TpyIIIe.

B cnyuae criopHoii cuTyaruu Mexay oOydaromuMCs U IpernojaBaTeieM MPUHUMAIOIIIM
MIPOMEXKYTOUHYIO aTTECTAaIUIo, 3aBeAyIOIUi Kadeapoil MOXKET MO 3asBICHUIO 00Yy4YaroLIerocs
Ha3HAYUThb KOMHCCHOHHYIO C/Jayy 3ayeTa WM 3K3aMeHa 10 TECTHMPOBAHHUIO YTBEP)KIEHHOMY
3aceaHueM Kadeapsl.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJMYHO» (5 6ayioB) — 00y4aromuiicss JEMOHCTPUPYET BBHICOKHI YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHITMI, BCECTOPOHHEE, CHUCTEMATHYECKOe M TIyOOKOe 3HaHWE
y4eOHOro MaTepuaia, CBOOOAHO ONEpPUPYeT 3HAHUSMHU, YMEHUSIMH, TPUMEHSET UX B CUTYyalHsIX
MOBBIIIEHHOW CJIOAKHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amia) — oOydaromuiicss 1eMOHCTPUPYET CPEAHHI YPOBEHb
c()OPMHUPOBAHHOCTH KOMITCTECHIIUI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOITYyCKAIOTCS
HE3HAYUTENbHbIE OIUOKHU, HETOYHOCTH.

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
MOPOTOBBIM YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJl¢ KOHTPOJBHBIX MEpPONPHUATUI
JIOITYCKAIOTCS OMIMOKH, TIPOSIBIISICTCS] OTCYTCTBUE OT/ICIBHBIX 3HAHWMA, YMCHHA, HABBIKOB.

— Ha OLICHKY «HEeY/10BJIETBOPUTEIbHO» (2 Oaia) — o0yyaroluiicss IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAeT CYIIECTBEHHBIC ONIMOKHU, HE MOXKET
MOKAa3aTh UHTEIJIEKTYalbHbIe HABBIKU PEUICHHS MPOCTHIX 3a]1a4.

— Ha OIICHKY «HEeY/JO0BJIETBOPHUTEJbHO» (1 Oam) — oOydaromuiicss He MOXKET IMOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUs WHPOpMAIlMU, HE MOXET I[0Ka3aTh
WHTEJUICKTyalIbHBIC HABBIKM PEIICHUS MPOCTHIX 33]1a4.

Ilokazamenu u Kpumepuu OyeHUEAHUA IKIAMEHA 6 BUOE Mecma:

Bonpockl TecTOB MJOMKHBI OXBaTbiBaTh BeCh O0BEM M3yyaeMoOHl JUCHMILIMHBI B
cootBerctBuu ¢ PII/I.
- HA OLEHKY «OTJIHYHO» (5 0a/s10B) — 00y4arOIUNCsA 1EMOHCTPUPYET BHICOKHIM YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe U TIIyOOKOe 3HaHME
y4eOHOro Marepuaja, CBOOOJHO BBINOJHSET MPAKTUYECKUE 3aJaHUs, CBOOOJHO OINEpHUpYyeT
3HAHUSIMH, YMEHUSAMH, IPUMEHSET UX B CUTYAIMsIX MOBBIIIEHHOH CI0XKHOCTH, 75% 1 6o1ee;
- HAa OLEHKY «Xopoumo» (4 0aja) — oOyyaromuicss TEMOHCTPUPYET CPEAHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMS, YMEHHUS OCBOEHBI, HO [OIyCKarOTCA
HE3HAaYUTeNbHbIE OIIMOKN, HETOUHOCTH, 3aTPYJHEHUS [IPH aHATUTUYECKUX ONEpallusiX, IEpeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTaHIapTHBIE cUTyaluu, /4 — 60 %0;
- HA OLIEHKY «YI0BJeTBOpUTeabHO» (3 0amna) — oOydarouuiics JIeMOHCTpUpPYET
MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XO0Ji€¢ KOHTPOJIbHBIX MEpPONPHUATUI
JIOMTyCKAIOTCA OLIMOKM, TPOSIBISETCS OTCYTCTBHE OTACNbHBIX 3HAHUM, YMEHUH, HaBBIKOB,
00yJaromMHCsl UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPyJHEHUS TIPU OIEPHUPOBAHWU 3HAHHUSMH H
YMEHUSIMU TP UX NEPEHOCe Ha HOBBIE cuTyanuu, 59- 50 %0;



- HA OIEHKY «HEYIOBJIETBOPUTEIbHO» (2 0ayia) — oOydaromuiics ITeMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUecKOro MmaTepuana, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYaIbHbIC HABBIKHM PEIICHUSI MPOCTHIX 3a1a4, 49 %o.



