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1. OEJU U 3AJAYHN OCBOEHUA JUCHUIIVIMHBI

Henu oceoenusn oucyuniunbl:

e (OpMUPOBAHHE IIEIIOCTHONH CHUCTEMBI 3HAHUH O KOMIO3UIIMOHHBIX MaTrepHualax,
METOJIaX UX TMOJYYCHHs U 00JIaCTeil MPUMECHECHHUS;

e (dopMUpOBaHHME  KOMIUIEKCHBIX  NPOGECCHOHANIbHBIX W OOIIEKYJIbTYPHBIX
KOMIIETSHIIHI B chepe mpodeccCHoHATBHON U HAYYHO-UCCIIE0BATEIBCKOM IeATEIIHBHOCTH.

3aoauu oceoenus OUCUUNTIUHDL.

. dbopMupoBaHHEe Y CTYIACHTOB 3HAHUM O METALUIMYECKHX KOMITO3UIIMOHHBIX
MaTepuaiax, uX KiaccupuKkaluuu U MpuMeHEeHus,

. (dbopmMHpOBaHUE y CTYJICHTOB 3HAHHUI O TOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepUaax,
UX KJaccu(UKaluu U IPUMEHECHUS;

. OCBOECHHME 3aKOHOMEPHOCTEW M3MEHEHUs CBOMCTB KOMIIO3MIIMOHHBIX MAaTE€pUaIOB B

3aBUCUMOCTH OT MATPHULIbI U apMHUPYIOLICTO 3JICMCHTA.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Jlucuurinaa «IIpennpodeccnoHanbHbIHI JJIEKTHUB. MeTtoasl MIPOM3BO/ICTBA
KOMITO3UITMOHHBIX MAaTEPHaJiOB» OTHOCUTCS K BapUaTUBHON dYacTh bioka 1 o00s3aTenbHBIX
JUCIMIUIMH TPOQECCHOHATBHOTO IMKJA TOJArOTOBKH OakaiaBpoB 1o HampasieHuto 22.03.01
MartepuajioBeeHue U TEXHOJOTUH MATEPHAJIOB.

B nmucnumimHE  paccMaTpMBAKrOTCS  OCHOBBI  CO3JaHHMsSI M ONKMCAHUS  CBOMCTBA
KOMITO3HIIMOHHBIX MaTePUAIIOB C METAUTUYCCKON M TIOJMMEPHON MaTpPHUIICH, METOJbl aHAIN3a U
JIMarHOCTHKH CBOMCTB.

OcBoeHMEe IUCIUTUTMHBL 0a3UpyeTCsl Ha 3HAHUSX, TIOTYUYCHHBIX TIPY U3yYCHUH TUCIHTUIHH:
MonekynsipHast Gpu3MKa U TEPMOJMHAMHKA

Heoprannueckas u oprannueckas XuMHs

MexaHnka MaTepHaioB ¥ OCHOBBI KOHCTPYUPOBAHHUS

BBenenue B maTepuanoBeeHue

TexHOIOrnuecKnue CUCTEMBI B HAHOTEXHOJIOTUH

ATomHas pusmka

ConpoTuBieHHE MaTEPUATIOB

Pe3ynpTaThl OCBOCHMS IUCILMILIMHBI OyAYT HEOOXOIMMBI Ul JalibHEHIero mpoiecca
oOydyeHHss B paMKax [IO3TaHOrO (OPMHUPOBAHUS KOMIETEHIMH TpU  MPOXOXKIAECHUU
IPEAJUILUIOMHON PAKTUKH U FOCYAAPCTBEHHOM UTONOBOU aTTECTALUH.

3. IEPEYEHb INTAHUPYEMBbIX PE3YJIBTATOB OBYYEHUA 1100
JUCHUIVIMHE (MOAYJIIO), COOTHECEHHBIX C IIJNIAHUPYEMbBIMU
PE3YJbTATAMHU OCBOEHHUSA OGPA30OBATEJIBHOM NPOI' PAMMBI

Koa n HammeHnoBanue Ilepeyens MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS 10O
peajin3yemMoii KoMmneTeHun AUCHMILIAHE (MOIYJII0), COOTHECEHHBIX C
WHIUKATOPAMH TOCTHKEHHS KOMIETeHIMit
OIlKy-1 3HAaTh:
Crniocoben BBICTPAaNBaTh u | OCHOBHBIE METONBI W CpEACTBa aHallM3a CBOWCTB
peann30BbIBATH TPAEKTOPUIO | KOMITIO3UIIMOHHBIX MAaTEpHAJIOB.
CaMOpPa3BHUTHUS B
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npodeccnoHanbHOM
NEeSATEIbHOCTH

VYMeTh:

OmnpenensaTs GU3NYECKHE U TEXHOIOTMYECKHE CBOWCTBA
[I0JIy4a€MbIX KOMIIO3ULIMOHHBIX MaTEPUAIIOB.

Bnaners:

®DuU3NUeCKUM OCHOBaMH TEXHOJIOTHUHU MMpONU3BOACTBA H
aHaJInu3a CBOMCTB KOMITO3MITMOHHBIX MATCPHAJIOB.

4. OBLIAA TPYJAOEMKOCTDH JUCIUIIJINHbI

4.1. OO0beM DTUCHHUILIHHBI B 3a4eTHBIX equHuNax (Bcero) — 2 3E.

4.2. Tlo Buaam y4eOHOii padoTsl (B yacax): 72

Konuuecmeo uacos (gpopma ooyuenus — ounasn)

Buo yueonoii paoomul Bcezo no 6 m.u. no cemecmpam
naamny 1-3 4 5-8
Konraktnas pabora 32 - 32 -
o0yuaroluxcs ¢ mpenoaaBareIeM
AyIUTOpHBIE 3aHATHUSA:
e JIEKIUU 16 - 16 -
® IIPAKTHUYECKUE U CEMUHAPCKUE 16 - 16 -
3aHATHS
e Jj1abopaTtopHbIC PaObOTHI - - - -
(1abopaTopHBIA TPAKTUKYM)
CamocrosiTenbHas paboTa 40 - 40 -
dopma TeKyIero KOHTpoIs VYcrHbii - YcrHbli -
3HAHUU U KOHTPOJIA orpoc, OITpocC,
CaMOCTOSITENTbHON PabOTHI: TECTUPOBA TECTUPOBaHUE
TECTUPOBaHUE, KOHTpP.padoTa, HUE
KOJIJIOKBUYM, pedepat u ap.(He
MeHee 2 BUJIOB)
Kypcosast pabota - - - -
Bunel npomexxyrouHoit 3auer - 3auer -
arrectaiuu (9K3aMeH, 3a4eT)
Bcero yacoB no AMcHUILINHE 72 - 72 -

4.3. Copep:xkanue 1ucUUIJIHHBI (MoayJis). PacnipenesieHue 4yacoB o reMaM 1
BH/1aM y4eOHO# padoThI:

Buowvi yueonvix sanamui ®opma
Ayoumopnuie 3anamus ¢ i TEeKYIero
nabopa "™ \Camocmo| KOHTPOJIs
npakmu- 3anAmuUsn N
Ha3zeanue pazoenos - - 3HAHUM
Bcezo yecKkue 6
u mem mopHbl AmenvHa
JeKYUU Banamus, unmepaxk
e . 1 paboma
cemunap -mueHoIl
paoom
bl dopme
bl
I. Komno3nnnonnsie marepuajisl (KM) ¢ meTaimimyeckoi MaTpunei
1. Hcropus YcrHblit
12 2 6 - - 4
CO3/1aHUs KM. onpoc,
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OTnuyuTenbHbIC TECTUPOBaH
npuszHaku KM. ue
2. Knaccudukanus VYerubii
KM. IIpounocTh ompoc,
KOMITO3UTa 12 5 6 3 B 4 TECTUPOBAH
apMHUPOBAHHOTO ue
HETPEPHIBHBIMU
BOJIOKHAMU.
3. O6mas YcTHBIH
XapaKTepUCTHKA orpoc,
nucnepcHelx KM 12 5 6 B B 4 TECTUPOBAH
(AKM) u ue
MEXaHU3MBI
YIPOYEHUS.
4. CoBMECTUMOCTH Ycrubii
KoMIoHeHToB KM. 12 5 6 B B 4 orpoc,
TECTUPOBAH
ue
5. CTekJIsiHHbIE U YcTHBIN
KBaplIeBbIC BOJIOKHA. orpoc,
ApamuHeie 12 5 6 B B 4 TECTUPOBAH
BOJIOKHA. ue
Yraeponnsie
BOJIOKHA.
6. Metoapl Ycrubii
nonyuenuss KM. 12 5 6 B B 4 orpoc,
TECTUPOBAH
ue
7. IIpoueccel YcTHbI
IIOPOLIKOBOU 12 5 6 B B 4 o1Ipoc,
METaJUTypIrHH. TECTUPOBAH
ue
8. DBTEKTUUYECKHE YcTHbI
KM. 12 5 6 B B 4 orpoc,
TECTUPOBAH
ue
9. HaHOKOMMO3UTHI YcTHbI
12 2 6 - - 4 onpos,
TECTUPOBAH
ue
I1. Komno3unnonusie matepuassl (KM) ¢ noumepHoii maTpuneit
10. ITpuHIUTIBI YcrHbIi
co3JaHus orpoc,
MTOJTMMEPHBIX TECTUPOBAH
KOMITO3UIIMOHHBIX 18 5 8 B B 8 ue
marepuanos (ITKM).
Knaccudukanus n
0COOEHHOCTH
cpoiictB [IKM
11. [TonmumepHbie 16 2 8 — — 6 YcrHbIN
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MATPHUIIBI. ompoc,

OCHOBHBIC THUIIBI TECTUPOBAH

HAITOJIHUTENICH ne

12. Tlonyuenue YcrHbIi

3arotoBok i [IKM 16 2 8 B 6 oIIpoc,

B BUJIE IIPEIIPETOB TECTUPOBaH
ue

13. Coenqunenus us YcTHBIN

ITKM. 14 2 6 6 o1poc,

Knaccudukamnms TECTUPOBAH

COCIUHCHH. ue

14. Texuuueckue VcTHBIN

cporicra [IKM. OIIpoc,

Mexanunyeckue, 14 2 6 — 6 TECTUPOBAH

TeIIOpU3NIECKUE ue

CBOICTBA.

15. MexaHu3Mel VcTHBIN

paspyuenus [IKM. 14 2 6 B 5 OIpoc,

TECTUPOBAH

ne

16. DnexkTpuueckue Ycrubii

cBorictBa [IKM. 16 4 6 3 5 ompoc,

IIpumeHenue. TECTUPOBAH
ne

OK3aMeH 36

HUTOTIO: 72 16 16 0 0 40

5. COJAEPXXAHUE KYPCA

Pa3nen 1. Komnosunuonnbie matepuainsl (KM) ¢ MeTa/uinyeckoil MaTpuuei
Tema. 1. Ucropus cozganust KM. Otnnunrtensasie npuzHaku KM.

Tema 2. Knaccuduxamus KM. IIpouyHOCTh KOMIIO3UTa apMHUPOBAHHOIO HEMPEPHIBHBIMU

BOJIOKHAMHU.
Tema 3. OOmias xapakrepuctuka qucnepcHeix KM (JIKM) n mexanu3mbl ynpoueHusl.
Tema 4. CoBMecTUMOCTh KOMIIOHEHTOB KM.

Tema 5. CTekisiHHBIE U KBapIIEBbIe BOJIOKHA. ApaMUIHbIE BOJIOKHA. YTJIEPOJIHbIE BOJOKHA.
Tema 6. Meronsl nonydenus KM.

Tewma 7. [Iponieccel MOPOMIKOBOW METAITYPIHH.

Tema 8. OBrexkTnueckue KM.

Tema 9. HanokoMno3uTsl

Paznen 2. Komno3unuonnsie matepuasibl (KM) ¢ mosimmepHoii MaTpuuei

Tema 10. [TpyHUIMIIBI CO3IaHMS TOTUMEPHBIX KOMIO3UIIMOHHBIX MaTtepuaioB (IIKM).
Knaccudukanmst u ocobernoctu coricts [IKM

Tema 11. I[Tonumepusie maTpulibl. OCHOBHBIE THIIBI HATIOJHUTENIEH

Tewma 12. ITomyuenue 3arotoBok mist [IKM B Buae npenperos

Tema 13. Coenunenus u3 [IKM. Knaccuduxanus coequHeHUH.

Tewma 14. Texanueckue cBoiictBa [IKM. Mexannueckue, Temiohu3ndecKkrie CBONCTBA.
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Tema 15. Mexanuszmsl pazpymenus [IKM.
Tema 16. Dnexrpuueckue cBoiicrBa [IKM. [Ipumenenue

6. TEMBI IPAKTUYECKHX U CEMUHAPCKUX 3AHATUI

Pa3nea 1. Komno3unuonnbsie matepuajibl (KM) ¢ MeTa/uinyeckoi MmaTpuueii

Tema 1. VUctopus co3aaHMs KOMIIO3ULMOHHBIX MaTepuanoB. OTIMUYUTENIbHBIE NPU3HAKU
KOMIIO3ULIMOHHBIX MaTepuasoB. [IpuMeHeHHE KOMIO3MLMOHHBIX MarepuanoB. llepcrexkTuBbl
MCIIOJIb30BaHUs U IPUMEHEHUS! KOMIIO3ULIMOHHBIX MATEPUAIIOB.

Tema 2. Knaccudukanus KOMIO3MLMOHHBIX MaTepHaioB. Buibpl KOMIIO3UIIMOHHBIX
MaTepHajoB U MX KiaccupuKays. Buasl MaTpuil u apmatypsl.

Tema 3. MeToibl OTyYEHHs] JUCTIEPCHO-YIIPOUYHEHHBIX KOMIIO3UTOB. O01acT NpUMEHEHUs
JAKM. Ormnpenenenue conepkanus apmarypel B KM mo miuoTtHocT kommnos3uTa. Metozbl
KOHTpOJIs1 cBocTB KM.

Tema 4. CmaunBaHUE KOMIIOHEHTOB KOMIIO3MIIMOHHBIX MaTepuaioB. [Ipoueccel anresuwu,
CMauyMBaHMs U aKTyaJlbHble Hay4HbIE 3a/1a4M IMOJIy4YeHHs] CTaOMIIbHBIX KOMIO3UTOB. OCHOBHBIE
TEPMOJMHAMHYECKHUE TPEICTABICHUS O COBMECTUMOCTH MaTepuasoB. BiusHue serupyrommx
N00aBOK Ha CTAaOMJIBHOCTh BOJIOKHUCTOI'O KOMITO3UTA.

Tema 5. CTexysiHHBIC U KBapIeBbIE BOJIOKHA. . ApaMHIHBIE BOJIOKHa bopoBoibdpamoBbie
BOJIOKHA KapOua KpeMHHUsI

Tema 6. TexHOIOTMYECKUE NPOLECCHl IOJYYEHHUS U OOpabOTKM METAJUIMYECKUX
KOMITIO3ULIMOHHBIX MaTEPUAJIOB.

Tema 7. OOmas xapakrtepuctuka 3BTekTudecknx KM. JluarpaMMmebl IaBKOCTH U CTPYKTYpa
sprekTHueckux KM. Metoasl nosyueHus 3BTEKTUYECKMX KOMIIO3ULMOHHBIX MaTEPUaIOB.

Tema 8. HaHOKOMIIO3UTHI, COEpIKAIIME METAJUIBl MIIM MOJYIMPOBOIHUKU. MOJEKyIspHbIC
KOMITIO3UTBHI.

Pasnen 2. Komno3ununonnbsie matepuajibl (KM) ¢ mosimmepHoil MmaTpuei

Tema 1. Knaccugpukanus u ocobennoctu coiictB IIKM. Hepoctatku ITKM. ®dakropsl,
MPUBOAAIINE K yaydmieHuto cBoiictBa IIKM.

Tema 2. Biusuue ¢a3zopoit crpykryps! [IIKM Ha ero cBoiicTsa..

Tema 3. [lonyuenue 3aroroBok st [IKM B Buae nmpenpero. MeToj mponuTKu apmarypsl B
cMonax. IlomydeHue mpemnperoB C HCHIOIB30BAHUEM ITOPOLIKOBBIX JUCIEPCHBIX IOJUMEPOB
(2TIEKTPOCTATUIECKOE HAHECCHHE).

Tema 4. Ilonyuenue 3aroroBok anst IIKM B Buzme mpemnperoB. OO0beqUHEHUE YIPOUHSIOLINX
3JIEMEHTOB (TKaHb, BOIJIOK, COTOBBIE CTPYKTYPHI).

Tema 5. IIpoussoactso IIKM u uznennii u3 Hux.

Tema 6. Mexanusmsl paspymenust [IKM. Xpynkoe, miactuueckoe, KBa3UXpynKkoe pa3pylieHue.
Kpei3sbl.

Tewma 7. [IpuMeHeHNE 2IEKTPOAKTUBHBIX U 3JIEKTPOIPOBOSALIUX ITOJTUMEPOB

7. JABOPATOPHBIE PABOTHBI, IPAKTUKYMbI

Jlanublii Bua paboTel He peaycMoTpeH YII.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

Janublit Bug padboTel He npeaycMoTpeH YII.
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9. IIEPEYEHbBb BOITIPOCOB K 3K3AMEHY

3asauu TUCUUIUIMHBI, €€ CBA3b C APYTUMHU MHKEHEPHBIMU JUCLUILIMHAMM.
3nauenue KM B COBpeMEHHOM MHUPE U CBA3b C IPYTMMH HayKaMHu.
OnpeneneHre MOHATHH — KOMIIO3MLIMOHHBIE MaTepHallbl, KOMIIO3UTHBIE MaTepHallbl,
KOMITO3UTBHI.
JlpeBHUE CTPOUTENIbHBIE MaTEPHAJIbl U3 KOMIIO3MTA.
HpeBHue noporu ¢ ucnonb3oBanuem KM.
JpeBHUE NOCTPOMKH U3 KOMIIO3UTA.
JlpeBHHE Cylla U MOCTBI U3 KOMITO3UTA.
Hcnonp30BaHne KOMITO3UTA B capKkodarax 1 MyMHsIX.
JlpeBHEE OpyKH€ U3 KOMIIO3UTA.
O peanusanuu «IIporpammel pazsutust KM B PD».
[TepcnekTuBsl 1 MpodseMbl pa3BuThs KM.
[IpuMepsl IpoayKIMU KOMIIO3UTOB B POD.
KpynHeiiiue HaydHble LEHTPBI U NPEANPUATHS, 3aHUMAOLecs pa3paboTKaMu B 00JacTu
KM.
Knaccudukanms komnosutos o 'OCT 33742-2016.
TepMuHbI U onpe/iesieHNs: KOMIIO3UTOB.
Knaccugpukanus KM 1o cTpykType M BHAY HANOJHUTENSA; [0 THUIYy MAaTpHIbl; IO
re€OMETPUH aPMUPYIOIINX AJIEMEHTOB.
Cxembl cTpykTypsl KM.
Paznuunble reomeTprun apMHUpYIOIIKUX KOMIIOHEHTOB U CXEMbl apMUPOBAHUSI KOMIIO3UTOB.
Knaccugukanus marpuunsix KM no cxeme apmupoBaHus (KOHCTPYKIIMOHHBIN IPUHIINII).
KM u30TponHbIE 1 aHU30TPOITHBIE.
Xa0TUYHO- U yNOPsAI04€HHO-apMupoBaHHbie KM.
Knaccugukarmus KM mo pasmepy 4acTull HaroJTHATEIS.
Knaccugukanus KM no metogam nosydeHus (TEXHOIOIMYECKUM TPUHLU).
Knaccudukanus KM no HazHaueHUIo (3KCITyaTa-IUOHHBINA TPUHLIAIT).
MarpuuHble CHUCTEMBI, COCTOSILME U3 HENpepbIBHOW (pa3bl (MaTpULbl) U JUCTIEPCHOM
(ha3ml.
. Komno3unuu ¢ BOJIOKHUCTBIMU HaIIOJHUTEISIMH.
. Komnosunuu, wumeromuye B3aMMONPOHUKAIOUIYIO CTPYKTYpY JBYX WM Oolsee
HeNpepbIBHBIX (a3.
Tunsr KM ¢ MeTammmyecko 1 HEMETAIIIMYECKON MaTPULIEH.
Tunsr KM 1o npupozae MaTpuLibl.
KM 1o npupoze u popme HaloOTHUTES.
ApmupoBanHele KM u ux cBoiicTBa.
Apmupytoniye BojdoKHHCThIe HanosHuTenu (ABH).
Cxemsl apmupoBanust BKM.
Cxema crnouncteix KM.
Komnozunmonnsle Mmatepuansl. Kiaccudukanms KOMIO3UIIMOHHBIX MaTEPUAIIOB.
[IpuHIMIBI co3AaHMS MOIMMEPHBIX KOMIO3UIMOHHBIX MarepuanoB. Knaccuduxanus u
ocobennoctu coiictB [IKM. Henocratku ITKM. dakropsl, npuBOASIIKE K YIyUIIEHUIO
cporictea [IKM.
Bnusiaue dazoBoii crpyktypsl [IKM Ha ero coiictBa. Conepxanue Hanoiaaurens B [IKM.
Pa3mep u popma nucnepcubix yactuil. Mexdasznoe B3aumoseiictaue (csoiictea MOC).
ITonmnmepnsle MaTpulipl. TepMOpeaKTUBHBIE, TEPMOILIACTHYHBIE.
OcHoBHbI€ THUIIBI HanOJAHUTENEH. [lucnepcHble, BOJIOKHUCTHIE, JINCTOBbIE, OOBEMHBIE.
CriocoObl MOTy4YeHUs! U XapaKTepUCTUKH BOJOKOH. CTEKJISIHHBIC, YIIIepOAHbIe, OOpHBIE U
opraHuyeckue (apaMuaHbIE).
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41.

42.

43.

44,

45.

46.

47.
48.

49,

50.

51.
52.
53.
54.
55.

56.

S7.

58.

59.
60.

[Tonyuyenue 3aroroBok misi [IKM B Buzme mnpernperoB. Meroj NOpONHUTKHA apMarypbl B
CcMOJIax.

[Tonyuyenue 3aroroBok i IIKM B Buae mnpenperoB. IlomydeHue mnpenpero c
HCIOJIb30BAHUEM  MOPOUIKOBBIX  JUCHEPCHBIX  IOJUMEPOB  (BJIEKTPOCTATHUECKOE
HaHECEHUE).

[Tonyuenne 3aroroBok g IIKM B Buzme npenperoB. OO0beIuHEHUE YIPOUHSAIOIINX
3JIEMEHTOB (TKaHb, BOMJIOK, COTOBBIE CTPYKTYPBI).

[TpouzBoacteo IIKM un m3nenuii u3 Hux. KonraktHoe ¢gopmoBaHue noiaumepoB. Pyunas
BBIKJIJIKA, HAIIbUICHUE.

[Monyyenne w3nemuii u3 IIKM ¢opmoBanuem ¢ smactuuHoi nuadparmoil. Mertoa
BaKyyMHOT0 (h)OpMOBaHUs1, BAKYyMHO-aBTOKJIaBHOE, IIPECC-KaMepHOE MPECCOBAHMUE.
[Monmyuenne wusnmenmii u3 IIKM ¢dopmooOpa3oBannem naBieHueM. [lpommTka 1o
JABJICHUEM, IIPOIIUTKA B BaKyyMe.

[IpeccoBanue ITIKM B ¢opmax. [Ipsimoe npeccoBanue, ITUTbEBOE, TEPMOKOMIIPECCHOHHOE.
[Tonyuenne wm3genuit u3 IIKM ¢opmoobpazoBanuem HamoTKo#l. [IpomuTka apmaTypsl
cBsasyromuM. KonraktHoe napnenue npu Hamotke. OtBepxkaenue [TIKM.

[Tonyuenue uznenuit uz [IKM ¢popmoobpazoBanuem HaMoTKOM. CXeMbl HAMOTKU: MpsiMasi,
CIUPaJIbHO-BUHTOBAS, CIIUPAJIbHO-TIEPEKPECTHASL.

[Tonyuenne wuznenuit u3z IIKM ¢dopmooOpa3zoBannem HamMOTKOH. CXxeMmbl HAaMOTKH:
COBMEILEHHAs CIUPaJIbHO-KOJIbLEBasi, MIPOJI0JIbHO-TIONEPEYHasi, KOCOCIOWHas MPOJI0JIbHO-
MONEepeyYHas.

[Momyaenne wsnmenmii w3 IIKM  ¢dopmoobOpaszoBanmem HamMOTKOH. CXeMbl HAMOTKH:
IJIaHapHasi, TETPaHaMOTKA, 30HAJIbHAS.

[Moyuenune nznemuii u3 [IKM popmoobdpazoBanuem HaMOTKO#. OnpaBKH 1T HAMOTKH.
dopmoobpazoBanue uzaenuit uz [IKM meronom myntpys3un.

Mexanusmsl paspywenus [IKM. Xpynkoe, miactnyeckoe, KBa3UXpPYIKOE pa3pylICHHE.
Kpeiizbl.

Teopuss xpynkoro paspymenus [puddurca-OpoBana. Teopus I['puddurca. Teopus
OpoBana.

Teopus xpymnkoro paspymenus ['puddurca-OpoBana. MeToapl H3MEpEeHUs] BSI3KOCTH
paspymeHus (MeTo MOAATIMBOCTH, CUIBHBIN M3rHM0 KOHCOJEH, UCTIbITAaHuE Ha YIapHYIO
BSI3KOCTb).

Bs3kocTe paspyiieHust BOJOKHHMCTOro kommosurta. IlomepeuHoe paspyieHue (ympyroe
ne(popMUPOBAaHNE BOJOKOH, OTCIOCHME, W3BJIEUEHHE). AIre3MOHHOE pas3pylleHue (1o
a/ire3uBy, 1O TPaHULIE U CMEIIAHHOE).

[IpumeHeHne 53JIEKTPOAKTUBHBIX U 3JIEKTpONpoBOIAUIMX moiaumepoB. Kceporpadus,
OpPraHUYECKUE CBETOJUO/IBI U COJTHEUHBIE DJIEMEHTHI.

[Tonumepnast anexktponuka. Ceeroanoasl. dortoranbpBaHnueckre 31eMeHThl. CEeHCOpBI.
[lonnMepHast 2IEKTPOHUKA. OJIEKTPOXMMHUYECKHE IPUIIOKEHUSA. OJEKTPONPOBOIAIINE
MOKPBITUS U KOMITO3UTHI.

1. CAMOCTOATEJBHASA PABOTA CTYAEHTOB

®opma 00yueHHs OUHas

Ha3sBaHue pa3jiesioB U TeM Bua camocTosiTe/ibHOM padoThI O0bem ®opma
(npopabomka yueonozo mamepuana, | B 4acax KOHTPOJIA
peuwienue 3aoau, pehepam, 00K1ao, (nposepka
KOHmMpPObHaA padboma, no020moeKa peutenusn

K coaue 3auema, IK3ameHa u op.) 3a0au,
pegepama u
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1. Komno3unuonnnie matepuagsl (KM) ¢ MeTasimyeckoi marpuueii

1. HUctopus coznanus KM.

[TpopaboTka yueOHOTrO MaTepuana,

YerHbI onpoc,

OTnuuuTenbHble TPU3HAKU | MOJATOTOBKA K Cjaue IK3aMeHa 4 TECTUPOBAHUE

KM.

2. Kimaccudukamms KM. [IpopaboTka yueOHOTO MaTepuana, YcTHBIH ompoc,

[IpouHOCTH KOMITO3UTA IIOITOTOBKA K cJladye SK3aMeHa TECTUPOBAHUE

apMHUPOBAHHOTO 4

HEIPEPHIBHBIMU

BOJIOKHAMHU.

3. O6mas xapakrepuctuka | [IpopaboTka yueOHOTO MaTepuana, VYerHbii onpoc,

nucriepcHbix KM (JIKM) 1 | moaroroBka k cjade SK3aMeHa 4 TECTUPOBAHUE

MEXaHU3MbI YIIPOUYCHUSI.

4. CoBMECTUMOCTh [IpopaboTka yueOHOTO MaTepuana, 4 VYcrHblii onpoc,

KOMNOHEHTOB KM. MOJATOTOBKA K CIa4e IK3aMEHA TECTUPOBAHUE

5. CtekIsiHHBIE U [IpopaboTka yuebHOrO MaTepuaa, YcTHBIl onpoc,

KBaplEBbI€ BOJIOKHA. MIO/ITOTOBKA K cJlaye SK3aMeHa 4 TECTUPOBAHUE

ApamuiHbIe BOJIOKHA.

YraepoaHbie BOJIOKHA.

6. Metozasl nonyuenuss KM. | [IpopabGotka yueOHOro Mmarepuana, 4 YcrHblii onpoc,
IIO/ITOTOBKA K cJlaye SK3aMeHa TECTUPOBAHUE

7. Ilpoueccs! nopomkoBoit | IIpopaboTka yueOHoro marepuana, 4 YcTHbI onpoc,

METAJTyPTUH. MOITOTOBKA K cJlaye SK3aMeHa TECTUPOBAHUE

8. OBTekTnueckue KM. [IpopaboTka yueOHOTO MaTepuaa, 4 VYcerHbIl onpoc,
MOJITOTOBKA K cllaye SK3aMeHa TECTUPOBAHUE

9. HaHOKOMITO3UTBI [IpopaboTka yuebHOro MmaTepuaia, 4 YcTHbI onpoc,
MOJITOTOBKA K cJlaye SK3aMeHa TECTUPOBAHUE

I. Komno3uuuonnsie marepuajsl (KM) ¢ mosiumepHoit MaTpuuei

10. ITpuHIMIIBI CO31aHUS

IIpopaboTka yueOHOrO MaTepHana,

YeTHBI onpoc,

MOJIMMEPHBIX MIO/ATOTOBKA K cJladye SK3aMeHa TECTUPOBAaHUE
KOMITO3UIIMOHHBIX

marepuaios (ITKM). 8

Knaccudukanus u

ocobenHoctH coiict [IKM

11. Tlomumepusie MaTpuubl. | [IpopaboTka yueOHOro Mmarepuana, VYerHbIl onpoc,
OcCHOBHBIE THUIIBI IIOArOTOBKA K clladye dK3aMeHa 6 TECTUPOBAHUE
HaITOJIHUTENICH

12. Tlony4yeHue 3aroToBOK IIpopaboTka yueOHOrO MaTepHana, YcTHBIM onpoc,
s ITKM B Buze MOJITOTOBKA K CJIaue DK3aMeHa 6 TECTUPOBAHUE
IIPENPETOB

13. Coenunenus u3 [IKM. IIpopaboTka yueOHOrO MaTepHaa, YeTHBI onpoc,
Knaccudukanus IIOArOTOBKA K cJladye dK3aMeHa 6 TECTUPOBAHUE
COCTUHEHUN.

14. Texnuueckue coiictBa | [IpopaboTka yueOHOro Marepuana, VeI onpoc,
ITKM. Mexannueckue, IIOArOTOBKA K cJla4ye dK3aMeHa 6 TECTUPOBAHUE
Terodu3nuecKue

CBOMCTBA.

15. MexaHu3Mbl [IpopaboTka yuebHOro MaTepuaia, 6 YcTHBI onpoc,
pazpyuenus [IKM. IIOATOTOBKA K cJ1a4ye dK3aMeHa TECTUPOBAHUE

Dopma A
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16. DnexTpuueckue [IpopaboTka yueOHOTrO MaTepuana, VYcrHblii onpoc,
cpoiictBa [TIKM. IOATOTOBKA K ca4e IK3aMEHA 6 TECTUPOBAHUE
[Ipumenenue.

2. YYEBHO-METOJUYECKOE U MTH®POPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

a) CiMcoK peKoMeHIayeMOil JIuTepaTypbl

OcHoBHas:

1. Cepreea, E. A. Komno3unuonHbsle HAaHOMaTepuaiabl : ydyeOHoe mocobue / E. A.
Cepreena, 0. A. Tumommuna - Kazans : U3narenscteo KHUTY, 2017. - 152 c. - ISBN 978-5-
7882-2257-8. - Tekcr : anekrponnbiit / ObC "KoncynsranT crymenra’ : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785788222578.html

2. Kommo3unumoHHBIE MaTepualsl : ydeOHoe mocobme mansi By3oB/ 1. A. VBaHOB,
A. U. Curnukos, C. JI. lllnsanun ; nox penakuueit A. A. Mnbuna. — Mocksa : 3gaTenscTBo
FOpaiit, 2023. — 253 ¢. — (Bsiciiee oopasoBanne). — ISBN 978-5-534-11618-2. — Tekcr :
3JIEKTPOHHBIN // O6pazoBatenbHas wiardopma FOpaiir [caiiT]. —
URL: https://urait.ru/bcode/518365

3. Kopabnesa, O.H. Ontuueckue MOKPHITUS: ONTHUYECKHE CBOMCTBA MOJIMMEPHBIX
KOMITO3UIIMOHHBIX ~ TOKPBITHH : ydeOHoe mocobme s By3oB/ O. H. Kopabnesa,
M. B. CronunneBa, E. A. Uanelikun. — 2-e u3a. — Mocksa : UznarenscTBo IOpaiit, 2022
Apocnaene : Uzn-Bo AI'TY.— 100 c. — (Bwicmiee oOpaszoBanue). — ISBN 978-5-534-
14295-2 (MU3parensctBO HOpaiiT). — ISBN 978-5-9914-0398-6 (MU3a-Bo AI'TY). — Tekcer :
autekTpoHHbn  //  OOpazoBarenpHas  1wiarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/496145

JlonmostHUTEIbHAS:

1. JIeicenko, A. A. TexHOJOrHS TOJUMEPHBIX KOMIIO3HIIMOHHBIX MAaTEpUajoB.
JlucriepcHO-HAIOJIHEHHBIC KOMITO3MIIMOHHBIE MaTepuanbl : ydeOHoe mocobue / A. A.
JIsicenko, O. B. Acramxkuna, H. B. Jluankuna. — Cankr-IlerepOypr : CaHkT-
[TetepOyprckuii roCyIapCTBEHHBIN YHUBEPCUTET MPOMBINIJIEHHBIX TEXHOJIOTHH W JIW3aiiHa,
2019. — 195 c. — ISBN 978-5-7937-1773-1. — Texkct : snexTpoHHbIH // Lludposoii
00pa3oBaTenbHbIN pecypce IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/102574.html

2. MameieBa, JI. A. XuakodasHble TEXHOJOTUH TIOMYYSHHUS KOMITO3HIIMOHHBIX
matepuaioB. Marpunpsl. Ynpounurtenu : ydeOHoe mocobue / JI. A. Manbuesa, B. A.
[Hapanosa ; nox penakuuedt C. B. I'pauéB. — ExatepunOypr : Ypanbckuil ¢enepanbHbIi
yausepcurer, ObC ACB, 2013. — 120 c. — ISBN 978-5-7996-1033-3. — TekcT :
anektponusid // LludpoBoii obOpazoBarenvHbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/69594.html

3. Kommo3ummonHsle MaTepuaibl Ha OCHOBE CHIIMKATOB M amromMocwimkaroB / C. M.
A3zapos, T. A. Azaposa, E. E. Iletromuk [u ap.]. — Munck : benopycckas Hayka, 2014. —
176 c. — ISBN 978-985-08-1732-7. — TekcT : 2NeKTPOHHBIH // DIEKTPOHHO-ONOIMOTeYHAS
cucrema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/29462.html
. CagoBa, A. H. IlpakTMKyM 1O TEXHOJOTHMH IEpepadOTKH W HCIBITAHUSIM TOJIUMEPOB
U KOMITO3UIIMOHHBIX MaTepuanoB / A. H. CanoBa, B. I'. bopraukos, A. E. 3aukun u ap. -
Mocksa : KomocC, 2013. - 191 c. (YueOHuku u y4e6. mocoOus Jyisi CTYJAECHTOB BBICII. y4eoO.
3aBeneHnii) - ISBN 978-5-9532-0745-4. - Tekct : snextponssiii / ObC "KoncynpTaHt
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785953207454.html
. AunuH, b.]J[. MexaHuka KOMITO3UTOB : y4yeOHoe mocobue st By3oB/ b. Jl. AHHUH,
E. B. KaprioB. — 2-¢ m31. — Mocksa : MU3narensctBo FOpaiit, 2022. — 85 ¢. — (Bricmee
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obpazoBanue). — ISBN 978-5-534-13166-6. — Tekct : anmexkTponHbiit // OOpa3oBaTenbHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/496503

YyeoHo-MeToauYeCcKas:

1. Maxmyn-AxynoB M. 0. Meronuuecknue ykazaHHs s CaMOCTOSITENIbHOW pabOThHI
CTYIEHTOB 1Mo aucuuimimHe «KoMmo3uiumoHHble Marepuaibl. MeramuiomMaTpuyHble, C
NOJIMMEPHON MaTpHIlei» A CTYACHTOB OakaiaBpuaTa Bcex (opM oOydeHHs HampaBICHHUN
noaroroBku: 28.03.02 «Hanounxenepusa», 22.03.01 «MartepuanoBeqeHUE W TEXHOJOTHH
MatepuanoB» / YibsH. roc. yH-T, UODBT. - 2022. - 12 ¢. - HeomyOnukoBaHHBINA pecypc. -
URL.: http://lib.ulsu.ru/MegaPro/Download/MObject/14662.

CoriacoBaHo:

/ DTN A4S Lk &

y p { ¢ V A4
r0 < (L4 ( CLOU
|

T OTEKH dHO NOAMCh 1ara

JTO/KHOCTB COTPY/AHHKA HAy4HEH OHOI

0) [IporpamMHoOe o0ecnieueHne

HC IPEAYCMOTPCHO

B) [IpodeccuonasibHbie 6a3bl JAHHBIX, HH(POPMANMOHHO-CIIPABOYHBIE CHCTEMBI
1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. Ludposoit obOpazoBarenbHbli pecypc I[PRsmart : smekTpoHHO-OMONIHOTEYHAS
cuctema : cailt / OOO Kommanus «Ai Ilu Ap Menua». - Capatos, [2023]. — URL:
http://www.iprbookshop.ru. — Pesxum goctyma: [uis 3aperucTpup. Mosb3oBareneid. - Tekcr :

3JIEKTPOHHBIMN.

1.2. O6pasoarenbHas miargopma IOPAWT : 06pa3oBaTesbHblil pecype, MeKTPOHHAs
oubnmorexa : caiit / 00O DnekrponHOe H31aTenbeTBO «FOPAWTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum qoctyma: st 3aperucTpup. mojab3oBareie. - TEeKCT : 3JIEKTPOHHBIN.

1.3. baza nanHbIX «2nekTpoHHas Oubnuoreka texunyeckoro BY3a (ObC «KoncynbranT
CTYJEHTa») : EKTPOHHO-O0MbMmoTeuHas cucrema : cait / OOO «Ilomutexpecypcey». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pnoctyma: s
3aperucTpup. nojib3opareneil. — TeKCT : 371eKTPOHHBIM.

1.4. KoHcynbTaHT Bpaua. DJIEKTpOHHAS MeIULIMHCKas OubmuoTeka : 0a3a JaHHBIX : CalT /
O0OO «Beicmiasg mIKoNa OpraHU3allud M YOpPaBIEHUS 3ApaBOOXpaHeHHeM-KoMIUIeKCHBIN
MEIUIIMHCKUI KOHCanTHHr». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJb30BaTeNeh. — TEKCT : 3JIEKTPOHHBIN.

1.5. bonbmias MeauiHcKas OMOTMOTEKA : AIEKTPOHHO-OMOIMOTEYHAs! CHCTEMa : CalT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexwum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJb30BaTeNeh. — TEKCT : JJIEKTPOHHBIN.

1.6. OBC Jlanp : snexkTpoHHO-OnOMMoTeuHas cucrema : cadt / OO0 DBC «Jlanb». —
Canxkr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum moctyma: asist 3aperucTpup.
[I0JIb30BaTENE. — TEKCT : AIEKTPOHHBIN.

1.7. 3BC Znanium.com :351eKTpOHHO-0MONIMOTEeYHas cuctema : caiit / OO0 «3HaHUYM». -
Mockra, [2023]. - URL: http://znanium.com . — Pexum mgoctyna : i 3aperucTpup.
MIOJIb30BaTeNeM. - TEKCT : AIEKTPOHHBIN.

2. KoncyastantIliwc [DnekTpoHHBIN pecypc]: cipaBouHas mpaBoBasi cuctema. / OO0

«Koncynberant [Imtocy - Dnextpon.nan. - Mocksa :Koncynwsrantlmtoc, [2023].
3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHUI:
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3.1. eLIBRARY.RU: nayunas snekrponHass OubOnuoreka : caiitr / OOO «Hayunas
OnekTponnas bubnuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxxum mocryma :
JUUIs aBTOPHU3. TOJIb30BaTeNIe. — TEeKCT : AJIEKTPOHHbBIN

3.2. DnektpoHHas 6uoimoteka «M3naTenbckoro noma «I'pedbennunkoB» (Grebinnikon) :
anexkTpoHHass Oubmmoreka / OOO W] «I'pedbennuxoB». — Mocka, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyma : Ui aBTOPH3. MOJIb30BaTEIIECH.
— TeKCT : ANEKTPOHHBINU.

4. @enepanbHas rocyaapcTBeHHasi uHdopmamuoHnass cucrema «HanuonajabHas
3JIeKTPOHHAs OMOIMOTeKa»: MIeKTpoHHAs Oubmmoteka : caiit / ®I'BY PI'b. — Mocksa, [2023].
— URL:https://H36.pd. — Pexxum nocryna : uist mojap3oBareneid HaydHoW Oubmuoreku. — Tekcr :
3JIEKTPOHHBIMN.

5. Poccuiickoe obpazoBanue: dhenepanbHbiid noptan / yupeautenb OI'AY «OULTO». —
URL.: http://www.edu.ru. — TekcT : 3JeKTPOHHBIA.

6. DuexkrpoHHass OuOamoreyHas cucrema Yal'V : Moaynb «OneKTpoHHas
OoubmmoTexa» ABUC  Mera-IIPO / OOO  «[ara Dxcmpecc». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum moctyma : [ist mojib30BaTesieii Hay4HOM OMOIMOTEKH. —
Texcr : 3IeKTPOHHBIN.

CornacoeaHo: "
i
[

I
Hukenep seayviiui ! Hvpenro K).B. ! t'd,wff /

Jlnseocre compyanuka YHTT e TGS ) JET

3. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Aynuropun JUIsi TPOBEACHMS JIEKIMM, CEMHUHApCKUX 3aHATUM, JI1 BBIIOJHEHUS
71a00paTOpHBIX pabOT U MPAKTUKYMOB, JUIS MPOBEJCHUS TEKYILEro KOHTPOJIS U MPOMEKYTOUHON
aTTecTallu, KypCOBOTO MPOEKTUPOBAHUS, TPYIIIOBBIX U MHANBUAYAIBHBIX KOHCYJIbTALIUM.

AymuTopur YKOMIUIEKTOBAaHbI CIHEIMATU3UPOBAHHON MeOenbo, Y4eOHOH JOCKOM.
Aynuropun Ass TPOBEACHUS JEKUUNH 00OpyIOBaHbl MYJIbTUMEIUWHBIM 00OPYIOBAHHUEM IS
npeaocTaBieHust UHGOopMaIK O0IbIION ayAUTOPUH.

4. CIIEIJMAJIBHBIE YCJOBUA JJISA OBYUYAIOIIUXCA C
OI'PAHUMYEHHBIMU BO3MOKHOCTSAMMU 31O0POBbs

B cnysae HeEoOXoauUMOCTH, OOydarOUMMCS M3 4YHCIAa JIMI C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 370pOBbsI (TI0 3asBJICHUIO OOYyYaromerocs) MOTYT IpearaTbCs OIHU W3
CIIEAYIOIIMX BapUAaHTOB BOCHPHUATHA HHGPOPMAMK C YYETOM MX HHAWBUIAYAIbHBIX
NCUX0(U3NIECKUX 0COOEHHOCTEM:

— JUIS JIAL C HApYIICHUSIMU 3pEHUs: B TIeYyaTHOH opMe yBeTHUeHHBIM MPU(PTOM; B popme
AIIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiina (mepeBos yueOHbIX MaTepHalloB B
aynmuodopmar); B medatHoM ¢Gopme Ha s3bIKe bpaiiisl; WHAWNBUIyadbHBIE KOHCYJIbTAllUH C
IpUBJICUECHHEM TH(IIOCYPIOTIEPEBOAUNKA; HHIUBUAYAIbHBIC 3aaHNsl U KOHCYJIbTALUY;
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MunucrepcTBo o0pa3zoBaHus U Hayku Poccuiickoii denepanuu

N o Dopma
VIIBSHOBCKHI rOCYIapCTBEHHBIH YHHBEPCUTET

® - Pabouast nporpamMma o JUCHUIIINHE

— s JMIl C HapYUICHUSMHU CiIyXa: B Ie4datHoi Qopme; B Qopme 3IEKTPOHHOTO
JOKYMCHTA, BUACOMATCpHAJIbI C CY6TI/ITpaMI/I; HHIWBUAYAJIbHBIC KOHCYJIbTAllUN C IPUBJICUCHUCM
CYpJZIOTIEPEBOUMKA; WHANBUIYAIbHbIC 3a]JaHHUS U KOHCYJIbTAIINY;

— NS UL ¢ HApyUICHUSMHU OIOpPHO-ABHIaTEeIbHOIO ammapara: B Ie4aTHOW (opme; B
dbopMe SIEKTPOHHOTO [OKyMEHTa; B Qopme ayauodaiina, WHIUBUAYyalTbHBIC 3adaHUS U
KOHCYJIbTAI[HH.

7 L
PazpaboTunku /var}“n AN noreHT kadenper ®M, k.d.-m.H. Maxmyn-AxyHos M. 1O.
MOAINKCH JoJpKHOCTH, DO
N/
[\
QU™ noneHT kapenpsl ®M, k.¢d.-m.H. E.I'. Kanamaukos
MOIITHUCH nomwkHocTh PO
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