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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Llenb TUCHMIUIMHBI MOJYYCHUE CTYICHTAMH 3HAHWUN, YMEHHHA W HABBIKOB, CBS3aHHBIX C COBPEMEHHBIMU
npoOjeMaMi M aKTyaJIbHBIMH 3a/ladyaMd HayKH O MaTepuaiaX, (OpMUpOBaHHE IPEACTABICHHUS O
COBPEMEHHBIX M TMEPCHEKTHBHBIX MaTepHajlaX M TEXHOJIIOTHYECKUX TIPOLECccax HUX TONyYeHHs |
00paboTKH.

3amayn JTUCHUILTHHBI CBOAATCS K (OPMYIHPOBKE MPOOJIEM MaTepUaliOBE/ICHHS Ha COBPEMEHHOM JTarle
Pa3BHUTHS M PEIICHHUH JUISi COBPEMEHHBIX, IPEXK/IEC BCEr0 KOMIO3UIIMOHHBIX MAaTepHAJIOB, C IPUMEHEHUEM
MEPCIICKTUBHBIX TEXHOJIOTHI HAa MHHOBAIMOHHBIX PEANPHUITUSAX CTpaHbl U [lepMCcKOro Kpasi.

1.2. M3yyaemblie 00beKTbI U CIUTLINHbBI

- Meroasl ucnonb3oBaHus HMH(GOpMANMM JUId IMOATOTOBKM M IPUHATUS pPELIEHHH B HAyuyHbIX
MCCIIEIOBAaHUAX U B NMPAKTHYECKOM TEXHUYECKOW AEATEIBHOCTH IO MpoliieMaM HayK O MaTepHaiax U
TEXHOJIOTHUECKUX MpoLeccax.

- Meronuueckas, Hay4yHO-TEXHUUYECKas M TEXHOJIOTHMUYECKas JMTEpaTypa, Ul HPUHATUS pEIIeHUN B
HAaYYHBIX HCCIIEJOBAHMUIX U B 00JIACTH COBPEMEHHOT'O MAaTePUAJIOBEICHHS.

- [Ipuembl yMCTBEHHOM J€ATEIBHOCTH, CBA3aHHBIE C AHAJTM30M, CHHTE30M, CPaBHEHUEM, KIacCUpHUKalneH,
CTPYKTYpUPOBaHMEM U CHUCTeMaTH3alMedl uHpopManuu o mpobiemMax HayK O MaTepHalOBEACHUH U
TEXHOJIOIMUYECKHX IPOLECCaX.

- HayuHo-TexHudeckue pa3paOOTKM, pPe3ysibTaTbl HAy4YHBIX MCCIIEIOBAaHMM, AOCTHKEHUS B 0OO0JIACTH
MaTepuaaoBeIeHHUS U TEXHOJIOTHH MaTepHaIoB.

- VIHHOBallMOHHBIE TEXHOJOTMYECKUE MPOLIECCHI MOTy4YeHHUs U 00pabOTKH COBPEMEHHBIX MaTe€pUaoB JUIs
NOCTIKEHHs TpeOyeMOro KOMILIEKCca CBOMCTB C y4YeTOM 3KOJIOTHUECKHMX, 3KOHOMMYECKUX, U APYIUX
(bakTopoB.

- IlepcnexTuBHBIE (DYHKIMOHAIbHBIE MaT€pUaibl, OCHOBHbIE TEXHOJOIMH IPOU3BOACTBA MEPCIIEKTUBHBIX
MaTepHajIoB Pa3IMYHOr0 (PYHKIMOHAIBHOIO Ha3HAYECHUS.

- Meronbl uCCIENOBaHUS COBPEMEHHBIX M IEPCHEKTHBHBIX MAaTEpUaJIOB, NEPCIEKTHBHBIE METOJIbI
[POM3BOJCTBA MATEPUAIIOB JUIsl JOCTHKEHUS 3aJaHHBIX CBOMCTB MAaTEpUAIIOB.

- OnTUManbHble CIOCOObI MOMy4YeHHs (PyHKIMOHAIBHBIX METAJUINYECKHX, KEPAMUUECKHX, NMOJUMEPHBIX,
KOMITO3UIIMOHHBIX MaTE€PUaJIOB; BO3MOKHOCTU NPHUMEHEHHUs] MaTE€pUalIOB IJIsl M3TOTOBJICHUS HU3JENUS C
TpeOyeMbIM (yHKIIMOHAIbHBIM Ha3HAaU€HHEM Ha OCHOBE 3HaHUH 0 (PU3NUECKUX U XUMUYECKHUX MpolLeccax,
MPOTEKAIOLINX B MaTepHaax Mpu UX o0paboTke 1 MOTUPHUKALINN.

1.3. Bxoaublie TpedoBaHus

|He IPEyCMOTPEHBI

2. [Inanupyemble pe3yJibTAaThl 00y4eHUsI MO AUCUHUILIMHE

WNHauKaTop JOCTHKEHUS
KOMIETEHLIUH, C KOTOPBIM Cpencrsa
COOTHECEHBI [NIAaHUPYEMBbIE OLIEHKHU

pe3yibTaThl 00y4eHUs

[Inanupyemsble pe3ynbTaThl
0o0yueHus Mo AUCUUIUINHE
(3HaTh, yMETh, BIAJIETh)

Manexc

Kommereunmnus
WHIUKATOpa




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ynbTaThl O0y4YCHUS
OIIK-4 NJI-1011K-4 [3HaeT OCHOBHBIE 3HaeT OCHOBHBIE IIPaBUIIA Komnoksuym
COBpEMEHHBIE rmoricka u oToopa
uH(OpMAIMOHHBIE PECYpPCHl [MH(POPMAIIUU, METObI
B o0nactu MCIOIBb30BaHMs HH(DOpMaLIUU
MaTepuanoBeIeHUS U TSl TIOJITOTOBKH U MIPUHSTUS
TEXHOJIOTUU MaTEpPHAIIOB pelIeHUi B HAyYHBIX
HCCIIEOBAHMSIX U B
MPaKTUYECKON TEXHUYECKOUN
eI TeTLHOCTH.
OIIK-4 NJ1-20I1K-4 |YmMeeT noab30BaThCs YMeEET caMOCTOATEIBHO OtuéT 110
CHEIMaTIBLHON JIUTEPATYpPOii, [pa3pabaTbiBaTh, MPaKTUIECKOM
CIPaBOYHUKAMH, HCIIOJIb30BaTh, Y 3aHATHIO
CTaHJapTaMu, TJI00aTbHBIMH [CHCTEMAaTU3UPOBATh 1
HH(pOPMAITMOHHBIMU aHaIN3UPOBATH
pecypaMu B o0yiacTu METOANYECKYI0, HAYIHO-
MaTepHualoBeCHUS 1 TEXHUYECKYIO U
TEXHOJIOTUH MaTepHalIOB TEXHOJIOTUYECKYIO
TUTEPaTypy, ISl IPUHITHS
PELICHNUH B HAYYHBIX
WCCIICIOBAHUSAX U B
MpoQeCCUOHATTLHOMN
NeSITeTbHOCTU
OIIK-4 N/1-301IK-4 (Bnaaeet HaBbikamMu aHanu3a |Brageet npuemMamu OT4éT 1o
aKTyaJIbHBIX MPOOJIEM B YMCTBEHHOU JIEITELHOCTH, |[IPAKTUYECKOM
001acT MaTepUaAIOBEICHHUS [CBA3aHHBIMH C aHATTU30M, Y 3aHATHUIO
Y TEXHOJIOTUU MAaTEPHAJIOB |CHHTE30M, CPAaBHEHHUEM,
Ki1accudukaiuei,
CTPYKTYpPUpPOBaHHEM U
cucTeMaTu3aluen
nH(pOpMaIUu.
OIIK-5 MJ1-10I1K-5 |3HaeT 3aKOHBI 3HaeT npeaMeT Komnoksuym
MEXKOMITOHEHTHOTO MCCTIE0BAHMS], METO/IbI
B3aMMOJICUCTBUS U otrbopa u 00paboTKH
TEXHOJIOTHYECKUE METOMIBI  |[MH(OpPMAIINH, CBS3aHHBIC C
€ro MHTEHCU(UKAITUN YUCICHHBIMHU pacyeTaMH,
00001IEHHIEM,
cucTeMaTu3aluei u
Kkinaccuukanyen JaHHBIX.
OIIK-5 NJ/1-201IK-5 [YmeeT yuuThIBaTh 'YMeeT OlICHUBATh OtuéT 110
0COOCHHOCTH pe3yabTaThl HAYYHO- MPAKTUYECKOM
TEXHOJIOTUYECKUX U TEXHUYECKUX Pa3pabOTOK, Y 3aHATHUIO
PKCIUTYaTAIIMOHHBIX CBOMCTB |[HAYYHBIX HCCIICIOBAHHIA IO
MaTepHaIoB IPU NIEPEXOJie B [COBOKYIMHOCTH MPU3HAKOB,
MUKpPOMAcIITad 000CHOBBIBATH BEIOOD
ONTUMAJIBHOTO PEIICHUS,
CUCTEMaTU3Upys U 000011as
TOCTIDKEHUS B 00J1acTH
MaTepUaNIOBEICHUS U
TEXHOJIOTUH MaTepHaIOB,
CMEXHBIX 00J1acTIX
OIIK-5 MJ1-30I1K-5 |Bnmageer HaBbIKaMHu BrnaneeT HaBbIKaMHU OtuéT 110




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrsa

KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH

’ ’ pe3ynbTaThl O0y4YCHUS
MMPOEKTUPOBAHUS MPOEKTUPOBAHUS MPAKTHIECKOM
TEXHOJIOTHYECKHUX MHHOBAIIMOHHBIX Y 3aHATHIO
IPOIIECCOB TEXHOJIOTUYECKUX MPOIIECCOB
KOMITO3MLIMOHHBIX MoJryueHus: 1 00paboTKu
MaTepHaIoB COBPEMEHHBIX MaTeprajoB

TUTS1 TOCTH KEHUS TpeOyeMoro
KOMILIIEKCA CBOWCTB C y4E€TOM
PKOJIOTUYECKUX,
PKOHOMUYECKHX, M IPYTHX
(hakTopoB.

[1KO-3 WJ1-11IKO-3 |3HaeT OCHOBHEIE 3HaeT OCHOBHBIC THIIBI U DK3aMeH
TEXHOJIOTUYECKHE 00J1aCTH MPUMEHCHHUS
0COOEHHOCTH [EePCIIEKTUBHBIX
HEOIHOPOIHBIX (YHKITMOHATBHBIX
MHUKPOCTPYKTYPHBIX MaTepraioB, OCHOBHbBIE
MaTepHaJIOB 3aKOHOMEPHOCTHU

MEXaHUYECKOTO MOBEACHUS
MaTepuanoB, MOACIN
MEXaHUYCCKOTO TTOBEICHHUS
MaTepUaIOB U KOMITJIEKC
MEXaHUYECKUX
XapaKTEPUCTUK MaTepUalos,
OCHOBHBIC TEXHOJIOTHUHU
MPOM3BOJICTBA
[MePCIICKTUBHBIX
[TOPOIITKOBBIX MaTCPHAIIOB
Pa3IUIHOTO
(hyHKIIMOHATBLHOTO
Ha3HAYCHUS,

[1KO-3 NO-21TKO-3 |YmeeT onpenensarsb YMeeT BBIOMpaTh METO/IbI OTuéT no
TEXHOJIOTUYECKUE HCCIICI0BAHMSI COBPEMEHHBIX |[[IPAKTUYECKOM
mapamMeTpbl U PeKUMBI U TIEPCTICKTUBHBIX Y 3aHSATHIO
hopmupoBaHus MaTepuaioB, TPOBOUTH
HEOJTHOPOHBIX MATEPHATIOB |aHAIIN3 SKCIIEPUMEHTAIBHBIX

JTAaHHBIX C TIEJTbI0 BEIOOpA WITH
pa3paboTKu
COOTBETCTBYIOIINX
PEOJIOTHYECKUX MOJICTIEH,
HCIIOTh30BaTh
[EePCIICKTUBHBIC METO IBI
[MPOU3BOJICTBA MATEPUAJIOB
TS IOCTHOKCHHMSI 3aJaHHBIX
CBOWCTB MaTEpHajoB;

[TKO-3 N/I-31TKO-3 |BnageeT HaBbIKaMu Bianeer HaBbikamu BeiOOpa  |OTU€T MO
MpPUMEHEHUS ONTHUMAJIBHBIX CTIOCOO0B MPAKTUYECKOM
KOMITO3UIIMOHHBIX rnorydeHus: GyHKIIMOHAIBHBIX |y 3aHSATHIO
MAaTEepPUAIOB B TEXHUYECKUX [METAIITMYECKUX,

MIPITOKEHUSTX KepaMHYECKUX,




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00y4eHUs
MMOJIMMEPHBIX,
KOMIIO3UIIMOHHBIX
MaTepUaioB; HaBBIKAMH
WCCIIEIOBAHUS CTPYKTYPHI U
CBOMCTB MOPOIIKOBBIX
MaTepHajIoB; OLICHHUBAHUS
BO3MOXXHOCTHU MPUMEHEHHS
MaTepHajIoB s
W3TOTOBJICHUS U3JIENHUS C
TpeOyeMbIM
(yHKIIMOHATBHBIM
Ha3HAYCHHEM Ha OCHOBE
3HaHUU O (PUBUYECKUX U
XMMUYECKUX IpoIieccax,
MPOTEKAIOIINX B MaTepragax
pu X 00paboTKe 1
Mo (UKAIIHH.
3. O0beM U BuABI yUeOHOI padoThI
Pacnipenenenue
N Bcero [0 CEMECTPAM B Hacax
Bun yuebHoit paboTh
4acoB Howmep cemectpa
2
1. [TpoBenenue yueOHbBIX 3aHATHH (BKITIOYas IpOBE/Ie- 26 26
HHE TEKYIIEro KOHTPOJIA yCIIeBaeMOCTH) B hopme:
1.1. KonTakTHas aynutopHas paboTa, u3 HUX:
- nexuuu (JI) 6 6
- taboparopHeie padoTsl (JIP)
- IPAKTUYECKHE 3aHATHUS, CEMUHAPHI U (W) APyTUE 18 18
BHJIbI 3aHATHH cemuHapckoro tuma (I13)
- KOHTPOJIb caMocTosiTesbHOM paboThl (KCP) 2 2
- KOHTpOJIbHAsI paboTa
1.2. CamocTositenbHas padora ctyaentoB (CPC) 82 82
2. IIpoMmexxyTouHas aTTecTarus
DK3aMeH 36 36
JuddepenimpoanHsbiii 3aueT
3auer
Kypcosoii mpoexT (KII)
Kypcoas pa6ora (KP)
OO01mas TpyT0eMKOCTh JUCIIATUIIHHBI 144 144
4. Conepxxanue TUCUUIJINHBI
Ob6pem
O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
HanmMeHoBaHMe pa3/ienoB TUCIUIUIMHBI C KPATKUM SAHSTHIA MO BHIAM B YacaX |3aHsTHil 1O BHIAM
coJiepKaHueM I
a1 | gp | m3 CPC




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

| op | I3

CPC

2-#1 cemecTp

Bsenenne. OCHOBHEBIE ITOHSITHS U ITOJTOKEHHUS.
CoBpeMeHHbIC TPEHABI U IPOOJIEMAaTHKA B
MaTepHualloBeICHUHU

18

[loBbIlLIEHNE YACTBbHBIX XapaKTEPUCTHUK, YIyUIIEHUE
TEXHOJIOTHYHOCTHU NIPU COXPAHEHUH MEXaHUYECKUX U
CIICLIMAIIBHBIX CBOMCTB, YBEIMYECHHE TEIIOCTOMKOCTH 1
pecypca, caMOIMarHOCTHKA, CAMOKOHTPOJIb U
KUBYYECTh, SKOJIOTHYHOCTh M SHEProcOepeKeHue,
MeXaHH4YecKast 00paboTKa KOMITO3UTOB.

MaTepI/IaJ'IBI 1 UX TCXHOJIOI'NHU

36

MeTasisl B HeMeTasutbl, KoMmo3uThl, ITIKM ¢
[MPUMEHEHUEM TEpMOIUTaCTHUHBIX MaTpull, [IKM c
[MPUMEHEHUEM TeITocToKkuX Matpuil, [TKM ¢
NpUMEHEHHUEM OHOPa3JIOraloIuXcst (IKO0-) MaTPHIL,
cMapTMaTepUabl, COBPEMEHHBIE apPMUPYIOLIUE
HATIOJTHUTEIH (BOJIOKHA | TIP.), TETIO3AIUTHBIE
BBICOKOTIOPUCTHIE METAJUIbl U KEPaAMUKHU, YTIePO
YIJIEPOJIHbIE KOMIIO3UThI, METANIOKOMIIO3UTHI,
HaMoMaTepHallbl © HAHOKOMITO3UTHI;

texHonoruu [IKM (undyszus, PTM, skcTpy3us, HaMOTKa
v ip.), TexHonoruu Y YKM, Texnonoruu
METaJIZIOKOMIIO3UTOB, TEXHOJIOTMH HAHOMATEPHAJIOB,
TEXHOJIOTHMH MeXaHndeckoir 00pabotku KM.

VHHOBalMOHHBIE IpEANIpUATHA MHApa, Poccnn n
[IepMCKOro peruoHa 1o UcclIeZJOBaHUIO U IIPOU3BOJICTBY
W3JENIUN U3 KOMIIO3ULIIUOHHBIX U MEPCIEKTUBHBIX
MaTepHaJIOB

28

JlaGopaTopusi TEXHOJIOTHH KOMITO3UIIMOHHBIX
MaTepraioB Manuectepckoro yHuBepcutera (National
Composites Certification & Evaluation Facility. The
University of Manchester); JlabopaTopus TexHoi10TUN
koMmo3ulIMoHHBIX MaTepuanoB HOL[ AKT TTHUITY;
KazaHckuil HallMOHANBHBIA UCCIIEA0BATENBCKUMA
aBuanonHbi yHusepcuret (KAW); BUAM —
BcepoccuiiCkuii MHCTUTYT aBHAITMOHHBIX MaTepPHaIoB

NTOI'O no 2-my cemecTtpy

18

82

NTOI'O no gucuuIuinHe

82

Temartuka MPUMCPHBIX IIPAKTHYCCKUX 3aHATUH

HaumeHoBaHMe TeMbI MPAKTHYECKOT0 (CEMHHAPCKOI0) 3aHATHS

1 MeTobl IMPpOU3BOACTBA U3JICNul U3 MNOJMMCPHBIX KOMITIO3UIIMOHHBIX MaTCPpHUAJIOB

2 MCTOJII)I IIPOMU3BOJACTBA I/ISIIGJII/Iﬁ U3 yTJICPOAHBIX U METATINIMYCCKUX KOMITO3SUIITUOHHBIX

MaTepuaioB




HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHapCKOFO) 3aHATUA

3 [2neMeHTBl KOHCTPYKIIMH KOMIO3UTHOTO Kpbuta mpoekta MC-21 (A3pokoMIio3uT)

4  |[IpomsBoncTBo 6a3anbToBBIX BOMOKOH HAa OO0 «Bynkan»

5 |/laboparopusi TEXHOJIOTUU KOMIIO3ULIMOHHBIX MaTeprualoB MaHYeCTepCKOro YHUBEPCUTETA
(National Composites Certification & Evaluation Facility. The University of Manchester)

6  |JlabopaTtopus TEXHOJIOTHH KOMIO3UITMOHHBIX MatepuanoB HOLL AKT Ilepmckoro
HAI[MOHATBHOTO MCCIIEI0BATENICKOTO NoIuTexXHInueckoro ynusepcureta ([THUITY)

7 HGPCI[GJ'ILI ¥ TEXHOJIOTHH MCITOJIB30BaHUA 0a3aabTa B OTpacaX MPOMBIIIJIICHHOCTH

8  |OcHaiieHue TeXHOJOTrH4ecKoM 1aboparopur B KazaHCckoOM HallMOHAJILHOM HCCIIE0BATEIHCKOM
aBuanonHoM yHusepcutere (KAN)

9 |BUAM — Bceepoccuiickuii MHCTUTYT aBUaLlMOHHBIX MaTEpUAJIOB

10 |CoBpemeHHbIE pelIeHus AJIs UCCIIEA0BaHUs KOMIIO3UIIMOHHBIX MaTepuanoB (Instron)

11 |TexHonoruueckas JMHUS MPOU3BOJCTBA CTEKJIOIIACTUKOBOM apMaTypbl Ha NPEATPUITHI
«Butan-C» 1. [lepmb

5. Opranmaunonﬂo-nez{aromqecmle yYciaoBus

5.1. O0pa3oBaTte/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble 1J151 (OPMHUPOBAHUSA
KOMITeTeH Ui

[IpoBeneHre TEKIMOHHBIX 3aHATHHA MO JUCIHMILIMHE OCHOBBIBACTCA HAa aKTHBHOM METOZE OOydYeHus,
Mpy KOTOPOM ydYallluecs He MAacCHUBHBbIC CITYIIATENM, a aKTUBHBIE YYaCTHUKHU 3aHSATHs, OTBEYAIOIIME Ha
BONPOCH! IpenoAaBares. Bonpocsl mpemnogaBaress HalEeleHbl Ha aKTUBU3ALUIO MPOLIECCOB YCBOEHUS
MaTepuaia, a TakkKe Ha pa3BUTUE JIOTMYECKOro MbliiuieHus. [IpenopaBarens 3apaHee HaMeudaeT CIUCOK
BOIPOCOB, CTUMYJHMPYIOIIUX aCCOLUUATUBHOE MBILIUIEHUE U YCTAHOBIIEHUE CBS3EH C paHee OCBOEHHBIM
MaTepUaIoM.

[IpakTndeckne 3aHATUS TPOBOMATCS HA OCHOBE pealu3allid MeToja OOydeHHs JeiCTBHUEM:
OTIpeIETISIOTCS TIPoOIeMHbBIe 00acTH, popMupyroTes rpynmbl. [Ipu mpoBeneHNN MPAKTHIECKUX 3aHATHI
MpECIeNyIOTCS CIEAYIONUE eNId: MPUMEHEHNE 3HaHUN OTIENbHBIX JUCIHIUIMH U KPEaTUBHBIX METOJIOB
TUTSL pelieHust IpoojaeM U MPHUITHS PelIeHUi; 0TpadoTKa y 00y4aromMxcsi HaBBIKOB KOMaHIHOW paboTHhl,
MEKJIMYHOCTHBIX KOMMYHUKALIMA ¥ pa3BUTHE JIMJACPCKUX KAuyeCTB; 3aKPEIUIEHUE OCHOB TEOPETHUECKUX
SHaHUIL.

[Ipu npoBeneHuN yueOHbIX 3aHATUN UCTIONb3YIOTCS UHTEPAKTUBHBIE JIEKIIUU, TPYTIIOBBIE JUCKYCCHUH,
POJIEBBIE UTPBI, TPEHUHIY U AHAJIN3 CUTyallMi 1 UMUTALMOHHBIX MOJIEIIEH.

5.2. MeToanyeckne yKazaHus Il 00y4aOUIUXCS M0 U3YYEHHI0 TUCHUTIUHBI

[Ipy wu3yyeHMHM  JUCHMIUIMHBI  OOYyYalOIIMMCA  LEJIeCOOO0Pa3HO  BBIMOJHATH  CIEAYIOIINE
pEKOMEHAINH:

1. U3ydeHune yuyeOHOM TUCIIUIITMHBI JOJKHO BECTUCH CUCTEMATHUECKH.

2. llocne wu3ydeHHs Kakoro-imbo paszziena IO YYEOHMKY WIM KOHCHIEKTHBIM MaTepHuagam
PEKOMEHIYETCs 110 TaMATH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, OIIPEIEICHNS, IOHATHS pa3aena.

3. Oco0oe BHUMaHUE CIEAYET YACTUTh BHITIOJTHEHHIO OTYETOB 110 MPAKTUICCKUM 3aHITHSM.

4. Bcs TemaTuKa BOMPOCOB, M3Y4a€MbIX CAMOCTOSITENBHO, 33Ja€TCsl Ha JIEKIMIX MPETNo/iaBaTeleM.
MM e 1aroTcs UCTOUYHUKY (B MEPBYIO OYepeab BHOBb M3JaHHbIE B IEPUOANYECKON HAYUIHOH JIUTEpaType)
11 GoJIee IeTalbHOTO MMOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JIEKIIHU.




6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHUs
JJIS1 CAMOCTOATEIbHOM padoThl 00y4aOIIUXCS 110 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

koHCcTpykuit / FO.B. Cokonkus [u np.]. - M.: Hayka, ®usmartaur, 1996.

bubmuorpaduyeckoe onvucanue KomuuectBo
Ne n/m (aBTOD, 3arnaBue, BUA U3JaHUS, MECTO, U3aTEIbCTBO, 9K3EeMILISIPOB B
TOJl U3/1aHUs1, KOTMYECTBO CTPAHMII) 6ubnnoTexe
1. OcHoBHas TUTEpaTypa
1 bo6osuu b. b. [lonnMepHbie KOHCTPYKIIMOHHBIE MaTepHalIbl (CTPYKTYpa, 5
CBOMCTBa, IpUMEHEHHE) : yueOHoe rocodue 1 By3o / b. b. bobosuu. -
Mocksa: ®OPYM, 2014.
2 BBenenue B HAHOTEXHOJIOTHIO : Y4eOHUK 17151 By30B / B. . Mapronun [u 4
np.]. - Cankr-IlerepOypr [u ap.]: Jlans, 2012.
3 MartepuaioBe/ieHuE U TEXHOJIOTHYECKHUE MPOIECChl B MAITUHOCTPOSHUH : 13
yaeOHOoe mocobue st By3os / C. U. boromxyxos [u ap.]. - Crapsrit Ockoi:
THT, 2010.
4 Memnemko A. U. Yrnepon, yriepoaHble BOJIOKHA, yIiAepOoAHble KOMIIO3UTHI 5
/ A. U. Menemko, C.I1. TTomoBuukoB. - Mockga: Caitac-IIpecc, 2007.
2. JlonoJiHMTEBHAS JIUTEPaTypa
2.1. YueOHbIe M HAYYHbIC U31AHUS
1 Banues P. 3. HanocTpykTypHble MaTepHabl, HOTyYeHHbIE HHTEHCUBHON 3
miactudeckon aedopmanueii / P. 3. Bamues, U. B. Anekcanapos. -
Mocksa: Jloroc, 2000.
2 Kpyrnos I'. A. CrieninanbHbIe TEXHOJIOTUYECKHE MTPOIIECCHI : yueOHOe 9
mocoowue st By30B / I'. A. Kpyrnos. - Mocksa: Crankus, 1997.
3 TexHonmorus 1 MPOEKTUPOBAHUE YTIIEPOI-YIIIEPOAHBIX KOMIO3UTOB 1 22

2.2, llepuoanyeckue u3gaHus

MexaHnka KOMIO3UIMOHHBIX MAaTEPUAIOB U KOHCTPYKLIUH :
BCEPOCCUICKUIT Hay4HBIN KypHal / Poccuiickas akajgeMus HayK.
OT,Z[GJ'IGHI/IG OHECPIreTUKHN, MAIIMHOCTPOCHHUA, MEXAaHUKHN U ITPOLECCOB
yrpaBiieHHs; THCTUTYT NPUKIIATHOW MEXaHUKY; OO0ueHannoHabHas

akajemus 3HaHUU. - MockBa: H-T mpuki. mexanuku PAH, 1995 - .

2.3. HopMaTUBHO-TeXHUYECKHE U3TAHUS

| He ucnons3yercs

3. MeToauyeckue yKkazaHusi AJsl CTY/A€HTOB 10 OCBOEHUIO M CUMILINHBI

| He ncnione3yercs

4. Y4eOHO-MeTOANYECKOE O0eclieYeHe CAaMOCTOSITeILHOH PadoThl CTyleHTa

| He ucnons3yercs




6.2. JekTpoHHAs yueOHO-MeToANYecKasi JJuTeparypa

Bun nutepatypsl

HaumenoBanue
pa3palboTku

rH(pOPMAITMOHHBIN pecypc

HocTynHoCcTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

CchUika Ha

OcHOBHas MartepuasioBeicHuEe 1 http://elib.pstu.ru/Record/RU|iokansHas cetTs;
nmuTeparypa TEXHOJIOTUYECKHE MPOIIECCHI B PSTUbooks140128 ABTOPHU30BAHHBIN
MaIIMHOCTPOCHUH : ydeOHOe OCTYI
noco6ue s By3oB / C. U.
boronyxos [u ap.]. - Crapsiit
Ockou: THT, 2010.
OcHoOBHas Menemniko A. U. Yrnepon, http://elib.pstu.ru/Record/RU|nokansHas cets;
nmuTeparypa YTJICpOIHbIC BOIOKHA, yriiepoaHbie [PSTUbooks133734 aBTOPHU30BAHHBIN
komno3uthl / A. 1. Menemiko, C.I1. JTOCTYTI

[TosoBHUKOB. - MockBa: CaifHc-
[Ipecc, 2007.

6.3. JInneH3noHHOE U CBOOOIHO PACIPOCTPaHsieMOe MPOrPaAaMMHOe o0ecriedeHue,
HCIO0JIb3yeMoe MPH OCYLIEeCTBJIEHUN 00Pa30BaTeJIbHOIO MpoLecca Mo JUCHUuIInHe

Bung I1O

Hanmenosanue 110

OHCpaI_lI/IOHHBIC CHCTCMbI

MS Windows XP (nmoam. Azure Dev
Tools for Teaching n0 27.03.2022 )

Od¢ucHbIe TPUITOKECHHUS.

Microsoft Office Professional 2007. nui.
42661567

[TpuxitagHOE IpOTpaMMHOE OOecTIedyeHre 00IIeT0 Ha3HAYSHHS

Dr.Web Enterprise Security Suite, 3000
mt, [THUITY OLIHUT 2017

6.4. CoBpemeHHbIe podeccHoOHAIbHBIE 0a3bl JAHHBIX 1 HHOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMbI, HCI0JIb3yeMble IPH OCYILIeCTBJICHUHN 00pPa30BaTEeIbHOIO
npouecca no JUCHUIINHE

Haumenosanue

Ccpuika Ha HTHPOPMALIMOHHBIN pecypc

baza nannabIX Scopus

https://www.scopus.com/

baza maHHBIX HAyYHOW AJIEKTPOHHON OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)
Hayunas Oubnmoteka [lepMckoro HalmoHaIbHOTO http://lib.pstu.ru/

HNCCIICA0BATCIbCKOTO MMOJIMTEXHUYCCKOI'0O YHUBEPCUTETA

DeKTpOHHO-OnOmoTeueas cucrema Jlanb

https://e.lanbook.com/

OneKkTpoHHO-O0nbnoTeunas cucrema [IPRbooks

http://www.iprbookshop.ru/

Wudpopmarmonnsie pecypebl Cetu Koncynprantllntoc

http://www.consultant.ru/




7. MarepuaibHO-TeXHHYECKOe o0ecnevyeHne 00pa3oBaTeibHOI0 nmpomecca mno

JUCIHHUIIJINHE
o HaumeHnoBanue He06X0IMMOT0 OCHOBHOTO 000PY0BAHUS
Bun 3anaruit KonnuectBo equHui
U TEXHUYECKUX CPEICTB O0yUYECHUS

Jlexuust HoyTt0Oyk 1

Jlexuust [IpoexTop 1
[IpakTueckoe HoyTtOyxk 1

3aHATUE

[IpakTudeckoe [IpoexTop 1

3aHATHE

8. ®oH/ OLIEHOYHBIX CPEICTB JUCUUIJINHBI

|OHI/ICaH B OTACJIbHOM JJOKYMCHTC
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OueHounble Marepuanabl (QOHA OLEHOYHBIX CPEIACTB) IS  MPOBEICHHUS
IPOMEKYTOYHOM arrecTaud OOydYaromuxcs 1O JAWCHMIUIMHE SIBISETCS YacThbIO
(npunoxkenurem) K pabodeil mporpaMme AUCHUIUIMHBL. [IJ1sl IpoBeIeHUs TPOMEKYTOUHON
aTTecTali OOy4YaloIMXCAd M0 JAWCIMIUIMHE YCTaHaBIUBaeT (OPMBbI U MPOLETYpPbI
TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTalluud OoOydarouuxcs 1o
TUCIUILTAHE.

1. IlepeyeHb KOHTPOJUPYEMBIX Ppe3yJbTATOB O00y4eHHs 10 JAUCHHUILIMHE,
00beKThI OLIECHUBAHHUS U BU/bI KOHTPOJIS

Cornacno PIIJ] ocBoenue ydyeOHOro marepuana AUCHUILIMHBI 3alUIaHUPOBAHO B
TEYCHHE OJTHOTO ceMmecTpa (2-ro cemecTpa ydeOHOro TuTaHa) M pa3ouTo Ha 3 y4eOHBIX
Momymsi. B y4eOHBIX MOIyisIX TMPEIyCMOTPEHBI aydUTOPHBIE JIEKIIMOHHBIE U
IPAKTUUECKHE 3aHiATHsI, a TaKXKe CaMOCToATelIbHas paboTa CTyAeHTOB. B pamkax
OCBOEHHUS Y4eOHOro MaTepuaia JUCUUIUIMHBI (POPMUPYIOTCSI KOMIIOHEHTHI KOMIIETEHIIUI
3Hamo, ymemsv, 61adems, ykKazaHHble B PIIJ[, koTopble BBICTYNMAIOT B KaueCTBE
KOHTPOJIMPYEMBIX Pe3yJIbTaTOB 00y4ueHus 1o aucuurinnae (taom. 1.1).

KoHTponb ypOBHS YCBOEHHBIX 3HAaHUM, OCBOCHHBIX YMEHHMH U NPUOOPETEHHBIX
BJIAQJICHUN OCYILECTBISETCS B paMKax TEKYyUIero, pyOexHOro M MPOMEXKYTOYHOIO
KOHTPOJISl IPYU U3YYEHUU TEOPETHUUECKOTO MaTepuaja, clau€ OTYETOB IO MPAKTUYECKUM
3aHATHAM U 3K3aMeHa. Buabl KOHTpouist cBesieHbl B Tadbmuiy 1.1.

Tabnuna 1.1. IlepedeHb KOHTPOJIUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JUCLUIIIIMHE

Bua konTpoas

IpomexyTounblii /

KonTposupyembie pe3yabTaTbl 00y4eHuUs1 10 Texymmuii . Hrorossiii
pYOeKHbII
aucuuriuge (3YBei) Sx3amen
C TO o3 | T/KP/ KH3
YcBOCHHBIE 3HAHUS
3.1 3HaTh OCHOBHEIE COBPEMEHHBIC HH(POPMAIMOHHBIC TO TB
pecypchl B 00J1aCTH MaTEpHAIOBEICHHUS U TEXHOJIOTHU
MaTepHaJoB
3.2 3HaTh 3aKOHBI MEKKOMIIOHEHTHOT'O B3aUMOJICHCTBUS U TO TB
TEXHOJIOTHYECKHE METOIbI €r0 MHTEHCH(UKAIINU
3.3. 3HaTh OCHOBHBIE TEXHOJIOTHYECKHE OCOOCHHOCTH TO TB

HEOJIHOPOAHBIX MUKPOCTPYKTYPHBIX MaTepUaJIOB

OcBoeHHbIE YMeHHUSI

¥Y.1 YMeTh Mob30BaThCs CIEMUAIBHON JINTEPATYPOH, OIT3 113
CIIpaBOYHUKAMHU, CTaHJapTaMHu, FHO63HBHBIMI/I
HH(POPMALMOHHBIMU PECYypPCaMu B 00acTu

MaTepUATIOBEICHHS U TEXHOJIOTUU MaTEPUAIIOB

¥.2 YMeTb yUHuTHIBaTh OCOOCHHOCTH TEXHOJIOTHIECKUX U OIl3 113
9KCIUTyaTal[IOHHBIX CBOMCTB MaTE€pPHAOB MIPU NEPEXO/E B

MHUKpPOMacIITad

Y.3. YMeTh onpenensTh TEXHOJIOTMYECKHE TapaMeTphl U OIl3 113

PEKNUMBI q)OpMHpOBaHI/ISI HEOJHOPOAHBIX MaTCpUAJIOB

IIpnoOpeTreHHbIE BJIAICHUSA

B.1 Bnaners HaBbIKaMM aHaIM3a aKTYaJIbHBIX IpoOJIEM B OIl3 113
00acTy MaTepHaIoBelICHNs] M TEXHOJIOTHH MaTepHajIoB

B.2 Brnanets HAaBBIKAMU IIPOEKTUPOBAHMSL OIl3 113
TEXHOJIOTUYECKUX MPOLIECCOB KOMIIO3UI[OHHBIX

MaTepHaioB

B.3 Bnagers HaBbIKaMU IPUMEHEHHS KOMITO3HITHOHHBIX OIT3 113

MATCPHUAIOB B TCXHUYCCKUX NPHUITOXKCHUAX

C — cobecedosanue no meme;, TO — xomnoxeuym (meopemuueckuti onpoc); K3 — keiic-3a0aua
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(unousuoyanvroe 3aoanue); OII3 — omuem no npaxmuueckomy 3aoanuio;, T/KP — pybesxcHnoe
mecmupoganue (Konmpoavhas paboma); TB — meopemuyeckuil gonpoc; 113 — npakmuueckoe 3a0anue;
KU3 — xomnnexchoe unousudyanvHoe 3aoanue Ha camocmosmenvhylo pabomy, K3 — xomniexcrnoe
3a0anue dK3ameHd.

HTOoroBoil OIEHKOM JTIOCTUKEHHUS pEe3ylIbTaToB OOy4YEHUs MO JUCUUILIUHE
ABIIAETCS TMPOMEXKYTOYHAsi arTecTalysi B BHJE HK3aMeHa, IPOBOJUMAsi C YYETOM
PE3YABTATOB TEKYIIETO U MPOMEKYTOUYHOTO U PYOSKHOTO KOHTPOJISL.

1. Buabl KOHTPOJIsI, TUNIOBbIE KOHTPOJIbHbIE 3aJaHUSl W IIKAJbl OLEHUBAHHUS
pe3yJIbTATOB 00y4eHus:
Texymuit KOHTPOJIb YCIIEBAEMOCTH MMEET LIETbI0 00ecreueHne MaKCUMalbHOU
s pexkTuBHOCTH ydeOHOro mpoliecca, YIpaBlIeHHE MpoleccoM (PopMHUPOBAHUS
3alaHHBIX ~KOMIIETEHLM 00y4yaeMbIX, TOBBIINIEHHE MOTHBAaUMU K Yyudebe W
IIPENyCMAaTPUBAECT OLICHUBAHUE XOJa OCBOCHMS IHCUMUIUIMHBL. B COOTBETCTBUU C
[TonoxxeHneM O MPOBEACHUM TEKYLIETO KOHTPOJISI YCIEBAEMOCTH M ITPOMEKYTOYHOM
aTTecTaluy oOydJaromuxcs 1Mo o0pa3oBaTeIbHBIM NPOrpaMMaM BBICIIETO 00pa30BaHUs
— mporpamMMmaM OakanaBpuara, croenuaiuTeTa W Mmaructparypsl B [THUITY
IIPEAYCMOTPEHBl  CIEAYIOIIME BUIABl W INEPUOJUYHOCTh TEKYLIEr0 KOHTPOJIA
yCIIEBAEMOCTH O0YYarOIINXCA:

- BXOJHOM KOHTPOJIb, OpOBEpKa HMCXOJHOTO YPOBHSA IOATOTOBIECHHOCTU
00y4aeMoro 1 €ro COOTBETCTBHUS MPENBABISIEMBbIM TPEOOBAHUSAM ISl U3YUEHUS TaHHOM
JUCLUIUIVHBL

- TEKYIIHI KOHTPOJIb YCBOEHUSI MaTepuania (YpOBHSI OCBOEHUSI KOMIIOHEHTA «3HATh»
3a/laHHBIX KOMIIETEHLIMI) Ha KaXXJIOM T'PYIIIOBOM 3aHSATUU M KOHTPOJIb MOCEIIaeMOCTH
JICKIIMOHHBIX 3aHSTHI;

- TPOMEKYTOUHBIA/PYOCIKHBI KOHTPOJIb OCBOCHHS O0YYaeMBIMH OTICIBHBIX
KOMIIOHEHTOB  «3HATb», «YMETb», «BIANETh» 3aJaHHBIX KOMIIETCHIUH IIyTEM
KOMITBIOTEPHOT'O WJIM OJIAHOYHOTO TECTUPOBAHMS, KOHTPOJBHBIX OMPOCOB, KOHTPOJIBHBIX
paboT (MHAMBUIYAJbHBIX IOMAIHUX 3aJaHMii), 3allUThl OTYETOB MO MPAKTHUUYECKUM
3aHATHAM, pedepaToB, 3cce U T.1.

PyOexHblii KOHTPOJIb MO JUCUUIUIMHE NMPOBOAMUTCSA Ha CIEAYIOLIEH Heaese IMocie
MIPOXOXKJICHUA MOIYJsSl JUCUUIUIMHBL, a MPOMEXYTOUHBIA — BO BpeMs Ka)J0ro
KOHTPOJIBHOTO MEPOIIPUATHS BHYTPH MOJYJIEH TUCHUIIIINHBL,

- ME)KCECCUOHHAs aTTecTalus, €IMHOBPEMEHHOE IIOJBEJCHUE HTOrOB TEKYILIEH
YCIIEBAEMOCTH HE MEHEE OJHOI0 pa3a B CEMECTP II0 BCEM AUCLHUILIMHAM I KaXXIOTO
HaIpaBJIeHUs OJATOTOBKY (CMELMAIIBHOCTH ), Kypca, TPYMIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHUU.

2.1. Tekymuii KOHTPOJIb YCBOCHHUSI MATepHAaJIa
Texkymwuii  KOHTPOJb  YCBOCHHMSI Marepuaia B ¢GopMe  BBIOOPOYHOTO
TEOPETUYECKOTO ONpoca CTYyASCHTOB MPOBOAUTCA Mo 1 u 2 mMomynsaM. Pesynbrarsl mno 2-
OaJTbHOM 1IKaJIe OLICHUBAHUS 3aHOCATCS B KHIKKY IpernojaBarelii U YYUTHIBAIOTCS B
BHJIE MHTETPAJIbHOM OLICHKH IPU IPOBEACHUM NMPOMEKYTOYHOM arrectaunu. Ilepedenn
TeopeTnueckux Borpocos npuseneH B [IPUJIOKEHNUUN 1.
2.2. IIpoMexKyTOYHBIH M py0eKHBII KOHTPOJIb
[TpomMexxyTOUHBIH M PYOEKHBIN KOHTPOJIb JJii KOMILJIEKCHOTO OLIEHHWBaHUS
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YCBOCHHBIX 3HAHUH, OCBOCHHBIX YMEHHMH M TNPHOOpPETEHHBIX BiajaeHui (tadm. 1.1)
IPOBOIUTCS B (JOPME 3AIMUTHI OTYETOB MPAKTUYECKUX 3aJaHUM.

2.2.1. 3amuTa 0T4€TOB M0 MPAKTHYECKUM 3aHATHAM

Bcero 3amnaHupoBaHo 18 4acoB 1O NPAaKTUYECKUM 3aHATHAM. THIOBBIE TEMBI
IIPAKTUYECKUX 3aHATUN U KOJUYECTBO 4acoB npuseaeHsl B PI1JI.

3amMra OTYETOB MO NPAKTUYECKOMY 3aHATHUIO IPOBOJUTCS HWHANUBUAYAJIBHO
KaKJIbIM CTYJE€HTOM WJM TPYNNOW CTyAEHTOB. THIIOBBIE WIKaJa U KPUTEPUU OLEHKU
npuBenieHbl B 061eit yactu @OC oOpa3zoBaTeabHON MPOrPaMMBI.

2.3. [IpoMexyTOoUHas aTTecTAlUsd (MTOTOBBIN KOHTPOJIb)

Jlonyck K IPOMEXYyTOYHOM arTeCTalMy OCYILIECTBISIETCA IO pPE3yJbTaTaM
TEKYLIEro, MPOMEKYTOYHOTO M PyOEKHOTO KOHTPOJIA. YCIOBUSIMU JIOIYCKa SIBISIIOTCS
YCIEIIHAs ¢1aya OTYETOB I10 MPAKTUYECKUM 3aHATHUSIM M IOJIOKUTEIIbHAS UHTErpajbHas
OLICHKA I10 pe3ysbTaTaM TEKYILIETo, IPOMEXYTOUYHOTO U PyOEKHOTO KOHTPOJIS.

[IpomexxyTounas arrecranus, comtacHo PIIJI, mpoBoauTcs B BUAE dK3aMEHa I10
JUCLMIUIMHE YCTHO IO OwmieraM. buner conepkut teopernyeckue Bompockl (TB) mms
IIPOBEPKU YCBOECHHBIX 3HaHUH, npakrtnyeckue 3afanus (I113) ams npoBepku OCBOEHHBIX
YMEHUN U IPUOOPETEHHBIX BJIAJCHUN BCEX 3asBJICHHBIX KOMIIETCHLUH.

buner ¢opmupyerca Takum o00pa3om, 4YTOObl B HEro IONAjd BOMPOCH U
MPAaKTUYECKHE 33JaHusl, KOHTPOJMPYIOIIHE YPOBEHb C(HOPMHPOBAHHOCTU  6CeX
3asBICHHBIX KommeTeHIud. Popma Owmyera mnpencrtaBieHa B odmeld udactu DPOC
00pa3oBaTebHOW MPOTrPaMMBI.

IlepeyeHp TUITOBBIX BONPOCOB M MPAKTUYECKUX 3aJaHUN JUIsl IPOBEPKU YMEHHU H
BiaaeHuil npeacrasieH B [IPUJIOXEHUU 2.

Tlonnvlii nepeuenb meopemuueckux 60npocos u NPAKMu4eckux 3a0anuii 8 gopme
VMBEPHCOEHHO20 KOMNLEKMA IK3AMEHAYUOHHBIX OUNEemOo8 XPaHUumcs Ha GblnycKaroujel
Kagheope.

2.3.2. Ikanbl OLleHUBAHUS Pe3yJILTATOB 00y4YeHHUsI HA IK3aMeHe

Onenka pe3yabTaToB  OOy4YeHUs 1O JUCHUIUIMHE B (QopMe  YpOBHS
c(hOpPMHUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, 81ademb 3asBICHHBIX KOMIIETEHIIUN
MPOBOJIUTCS TO S5-TW OANIHLHOM TIKaje OICHUBAHUSA MyTeM BBHIOOPOYHOTO KOHTPOJISI BO
BpeMs dK3aMeHa.

TunoBble NIKaja ¥ KPUTEPUH OLICHKU PE3yIbTaTOB O0yUYEHUS MPH clade dK3aMeHa

JUIsi KOMIIOHEHTOB 3Hamb, yMmemb U 61adems TpuBeHAeHbl B o60mieit yactu DPOC
o0Opa3oBaTebHOU MPOrpaMMBI.

3. Kpurepun ouneHuBaHuUsI YPOBHSI C(HOPMHMPOBAHHOCTH KOMIIOHEHTOB WU
KOMIIeTEeH Ui

3.1. Ouenka ypoBHsi c)OPMUPOBAHHOCTH KOMIIOHEHTOB KOMIETEHIIUIH

[Ipu orenke ypoBHSI C(HOPMUPOBAHHOCTH KOMIIETEHIIMH B paMKaX BBIOOPOYHOTO
KOHTPOJISI MpPH DK3aMEHE CUUTAETCA, 4YTO HOJNYYeHHAs OYeHKd 3a KOMNOHEeHMm
npogepseMou 8 buneme KOMHemeHyuu 060o6waemcs Ha COOMEEeMcmayIouUli KOMHOHEHM
8cex KomnemeHyul, Popmupyemvix 8 pamKax OAHHOU y4eOHOU OUCYUNTUHDL.

TunoBele KpuTEepUM W MIKAIBI OIEHWBAHWS YPOBHS C(HOPMUPOBAHHOCTH
KOMITOHEHTOB KOMIIETEHIIMK TmpuBeaeHbl B ob6mert yactu DOC ob6pazoBaTeabHON



IPOrPAMMBI.

3.2. Onenka ypoBHsi c)OPMUPOBAHHOCTH KOMIIETEHIIUH

OO6miast oneHka ypoBHS CGHOPMHPOBAHHOCTH BCEX KOMIIETEHLUH MPOBOIUTCS
NyTeM arperupoBaHUs OICHOK, TMOJYUYEHHBIX CTYACHTOM 3a KaXIblii KOMIIOHEHT
(bopMHUpPYEMBIX KOMIIETCHIIUMA, C YYETOM pPE3yJbTaTOB TEKYIIETO, MPOMEKYTOYHOTO U
pyOEKHOTO KOHTPOJSI B BHUJIE MHTETPATBHOW OICHKHA MO 5-Th OaympHOM mikanme. Bcee
pe3yNbTaThl KOHTPOJIS 3aHOCATCS B OICHOYHBINA JIUCT U 3aIOJHIIOTCS MpernojaBaTeieM
IO UTOTaM TIPOMEKYTOYHOM aTTECTAIINN.

dopMa OIEHOYHOTO JINCTA B TPEOOBAHUS K €T0 3alOIHEHUIO MPUBEICHBI B 001IeH
gactu ®OC 00pa3oBaTeabHON NPOrpaMMBI.

[Ipu dopmupoBaHUM HUTOTOBOM OIEHKH ITPOMEKYTOYHOM aTTECTallM B BHUJEC
HK3aMEHa HCIOJIb3YIOTCS THUIOBBIE KpUTEpUH, TpuBeAcHHbIe B ob6mieit yactu dOC
o0Opa3oBaTeIbHON MPOTrPaMMBI.



Ipuaoxenue 1.
Tunoevie meopemuueckue 60npocwvl

1. OcHOBHbBIE MOHATHS U TOJOXKEHUS COBPEMEHHBIX TPEHJIOB M MPOOJIEMATUKH B
MaTepuagOBEACHUN

2. CoBpeMeHHbIE TpEeHAbl M IMpobjemMaThka B MarepuanoBeneHud. lloBeiieHue
YACIBHBIX XapaKTEPUCTUK MaTEpUAIIOB

3. CoBpemeHHbIE TpeHAbl U MpoOIeMaTHKa B MATEPUATOBEICHUHU. YBEIUYEHUE
TEIIOCTOMKOCTH U pecypca KM

4. CoBpeMeHHBIE TPEH/IbI U MpoOIEMaTUKa B MaTepUaJoBeIeHUU. MexaHnuyeckas
06paboTka kommo3utoB KM

5. Meramsl M HeMETauIbl. AKTyaJbHOCTh NPUMEHEHUS KOMIIO3ULMOHHBIX
MaTepuaoB.

6. Knnaccuduxkanysi KOMIO3UIIMOHHBIX MaTepUaioB

7. Marepuansl u ux texHonoruu. [IKM ¢ npumeHeHHEM TEpMOIUIACTUYHBIX
MaTpHII

8. Marepuanbl u ux TexHoioruu. [IKM c npumeHeHuneM Ouopasziorarommxcs
(?K0-) MaTpuIl

9. Mareprnanbel U1 ux TexHONOruu. COBpEMEHHBIE APMHPYIOIIHNE HAIOJIHUTEIN
(BOJIOKHA U TIP.)

10. Marepuransl 1 UX TEXHOJIOTHH. TEXHOIOIMY HAHOMATEPHUAJIOB.

IIpunoxkenue 2.
Ilepeuens munosvix 60npocoé u 3a0aHuUil 014 IK3IAMEHA NO OUCUUNTIUHE

TunoBbie BONPOCHI JIsi KOHTPOJISI YCBOCHHBIX 3HAHUM:

1. OcHOBHBIC TIOHSATUSI U TIOJIOKEHUSI COBPEMEHHBIX TPEHJIOB M MPOOJIEMATUKU B
MaTepUaJOBEICHHUN.

2. CoBpeMeHHBIE TpPEHIIbI M mpoliemarvka B MarepuanoBeneHuu. [loBwiiieHue
YIAETBHBIX XapaKTePUCTUK MaTePUaJIOB.

3. CoBpeMeHHbBIC TPEH/IBl U MPOOJeMaTHKa B MaTEPHAIOBEICHUU. YBEIUUYCHUE
TETUIOCTOMKOCTH U pecypca KM.

4. CoBpeMeHHBIC TPEH/IBI U TIpOoOJIeMaTHKa B MaTepuagoBeicHNH. MexaHndeckas
06paboTka kommo3utoB KM.

5. Meramibl ¥ HeMeTalbl. AKTYallbHOCTh TNPUMEHEHUS KOMIIO3UIIMOHHBIX
MaTrepuasnoB.

6. Knnaccudukanusi KOMIO3UIIMOHHBIX MaTEPUATIOB.

7. Marepuansl 1 ux TexHoioruu. [IKM ¢ npumMeHeHueM TEepPMOIIACTUYHBIX
MaTpuL.

8. Marepuanbl U ux TexHoioruu. [IKM c npumeHeHueM OuoOpa3ioraromuxcs
(?K0-) MaTpwuil.

9. Marepuanbl U1 ux TexHOIOrMU. COBpEMEHHBIE APMUPYIOIINE HAIOJHUTEIN
(BoJIOKHA | TIP.).
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10. MaTCpI/IaJII)I 1 UX TEXHOJIOTUM. TeXHOJOruu HaHOMAaTCpHalioB.

TunoBblie BONPOCHI M NMPAKTHYECKHE 3aJaHUA JI KOHTPOJH OCBOCHHBIX
YMEHMH U BJIAJICHUM:

1. IlepeurcnuTh ¥ omHcarb OCHOBBI METOJOB MPOU3BOACTBA HU3IETUN U3
MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepUaoB (YMEHUS).

2. llepeunciuth W omHMCaTh OCHOBBI METOJOB MPOU3BOJACTBA W3ACIUN W3
YIIIEPOJHBIX U METAJUIMYECKUX KOMITO3UIIMOHHBIX MaTepUaIoB (yMEHUS).

3. Ommcarb OCHOBHBIE JTallbl MPOEKTUPOBAHUS DIIEMEHTOB KOHCTPYKIIUU
KOMIIO3UTHOTO KpbUia mpoekta MC-21 OAO «A>pOKOMITO3UT (BIIAJICHHUS).

4. Onucarb OCHOBBI TEXHOJOTMU NPOU3BOACTBA 0a3albTOBBIX BOJOKOH Ha OO0
«Bynkany (BnageHus).

5. Ilepeuucnuth o6OpynOBaHWE JA0OPATOPUU TEXHOJIOTUU KOMIO3UIIMOHHBIX
marepuaioB Manuectepckoro yHmuBepcurera (National Composites Certification
Evaluation Facility. The University of Manchester) u omnucarb OCHOBBI €ro paOOTHI.
(BmazeHus).

6. Ilepeuncnute oOOpynOBaHHE JAaOOPATOPUM TEXHOJIOTHU KOMIO3UIIMOHHBIX
marepuanoB ~ HOLl AKT  IlepMckoro  HanmMOHAJIbHOIO  HCCIEIOBATEIBCKOTO
nojuTexuudyeckoro yauBepcurera (ITHUITY) w omnmcare OCHOBBI €ro pabOTHI
(BmageHus).

22.04.01 MatepuanoBeeHlE U TEXHOJIOTHH MaTepHUajIoB
Kagenpsr: «MexaHnka KOMIIO3UIIMOHHBIX MAaTepHAJIOB U
KOHCTPYKLHID», DKCIIEpIMEHTaIbHAsI MEXaHHUKa U
KOHCTPYKLIMOHHOE MaTepHaOBEICHUE

MunuctepcTBo Hayku 1 BO
OI'AOY BO «IlepMckuii HalMOHATIBHBIN
HCCJIEIOBATECIHLCKUM MTOJUTECXHUUECKUM
yausepcute» (ITHUITY)

JlucounnuHa.

CoBpeMeHHbIe MPO00JeMbl HAVK 0 MATEPHATIAX
U npoueccax

BUJIET Ne 1

1. OcHOBHBIC TIOHATHS W TOJOXKCHHUS COBpPCMCHHBIX TpPCHAOB U HpO6HCMaTI/IKH B
MaTCpraJIOBCACHUU.

2. HCpC‘II/ICHI/ITB U OINHMCATh OCHOBBI MCTOAOB IIPOU3BOACTBA U3ICIUN U3 MOJIMMCPHBIX
KOMITO3MITMOHHBIX MaTCpHaIOB.

3. Onucarb OCHOBBI TEXHOJIOTHUHU IMPOU3BOJACTBA 0a3anbTOBBIX BOJIOKOH Ha OO0 ((ByJ'IKaH».

3aBeyronuii kadeapoit / /

(mommHCH)

« » 202_ 1.




22.04.01 MarepuanoBeeHHE U TEXHOJIOTHH MaTEPHAIOB

Munucrepero Hayku 1 BO Kadenpsr: «MexaHnKa KOMIO3HIIMOHHBIX MATEPHAJIOB H
®I'AOY BO «Ilepmckuii HalMOHAIBHBII KOHCTPYKIU#», DKCIEPUMEHTAIbHAS MEXaHUKA U
HICCIICI0BATEIbCKUHN TTOJINTEXHUYECKHUIA KOHCTPYKIIHOHHOE MaTePHAIOBEICHHE
yausepcurer» (ITHUITY)
JucuumniuHa;
COBDeMeHHBIe HDOﬁJIeMbI HAVK 0 MaTepHuaJJaax
H 1poueccax
BUWJIET Ne 2

1. CoBpemeHHble TpeHIbl M NpoOieMaTHKa B MaTEepUAIOBEACHHUU. YBEIMYEHUE
TEIIOCTOMKOCTH U pecypca KM.

2. IlepeuncnuTh M ONMUCATh OCHOBBI METOAOB NMPOHM3BOJCTBA M3JEIUN U3 YIIIEPOAHBIX U
METANINYECKMX KOMITO3ULIMOHHBIX MaTEPUAJIOB.

3. [lepeuncnute 000pya0BaHNE JTAOOPATOPUN TEXHOJIOTHH KOMITO3UIIMOHHBIX MaTEpUAIOB
Manuvectepckoro ynuepcurera (National Composites Certification & Evaluation Facility. The
University of Manchester) u onucats 0CHOBBI €10 pabOTHI.

3aBenyronuii kadeapoit / /

(moamuce)

« » 202_ 1.




22.04.01 MartepuanoBeieHUE U TEXHOJIOTHH MaTepHUajIoB

Munucreperso Hayku u BO Kadenpsr: «MexaHHKa KOMIO3UIHOHHBIX MATCPHATIOB U
®I'AOY BO «Ilepmckuii HaHOHAIBHBII KOHCTPYKLIHI», DKCIIEPUMEHTAIbHAS MEXaHUKA 1
HCCIIE0BATENbCKUA ONUTEXHHICCKUH KOHCTPYKIIMOHHOE MaTEePUAIOBEACHHE
yausepcurer» (ITHUITY)
JucuunnauHa:
CoBpeMeHHbIe IP00JIEMbI HAYK 0 MaTepHaJax
U 1poueccax
BUJIET Ne 3

1. CoBpemeHHble TpeH/Ibl U IIpOOJIEMAaTUKA B MaTepuaioBeieHNH. [1oBbIlIeHNnE yIeIbHBIX
XapaKTEpUCTUK MaTEpUaJIOB.

2. Ilepeuncnuth M OmUcaTh OCHOBBI METOAOB HPOM3BOJCTBA M3JENUNA U3 YIVIEPOAHBIX U
METANINYECKUX KOMITO3UI[MOHHBIX MaTEpHaIOB.

3. Onucarb OCHOBHBIE ATalbl POECKTHUPOBAHMS 3JIEMEHTOB KOHCTPYKLUH KOMIIO3UTHOIO
kpbuia npoekra MC-21 OAO «A3poKOMIIO3UTY.

3aBenyromuii kadeapoit / /

(ozrmvch)

« » 202_ r.

22.04.01 MatepuanoBeeHHE U TEXHOJIOTHH MaTepHUajIoB

Munucrepcrso Hayku 1 BO Kadenpsr: «MexaHnka KOMIO3UIMOHHBIX MATEPHAIIOB U
®I'AOY BO «Ilepmckuii HalMOHATIBHBII KOHCTPYKIMI», DKCIIEpIMEHTAIbHAs MEXaHUKa U
HUCCIIEN0BATEIbCKUN ITOJIUTEXHUUECKUI KOHCTPYKIIMOHHOE MAaTepUAIOBEICHHE
yausepcure» (ITHUITY)
JlucuunnuHa.
CoBpeveHHbIe IP00JeMbl HAYK 0 MaTepuaaax
U npoueccax
BWJIET Ne 4

1. CoBpeMeHHBbIE TpeHAb U TMpobOIeMaTHKa B MaTepHaloBeleHUU. MexaHUYecKas
obOpaboTka komMmo3utoB KM.

2. Ilepeuncnuth W OMHUCATh OCHOBHI METOJOB MPOW3BOJCTBA HM3ICIUN M3 MOIUMEPHBIX
KOMITO3UITHOHHBIX MaTEPHAIIOB.

3. [lepeuncnuth 00OpyIOBaHKE JTAOOPATOPUHN TEXHOJIOTUH KOMIO3UIIMOHHBIX MaTEpUajoB
HOII AKT IlepMckoro HarfmOHAJIBHOTO UCCIEAOBATEIBCKOTO MOJIUTEXHUIECKOTO YHUBEPCUTETA
(ITHUITY) u onucaTh OCHOBBI €r0 PadOTHI.

3aBenyronuii kadeapoit / /

(romrmich)

« » 202_ 1.
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22.04.01 MarepuanoBeeHHE U TEXHOIOTHH MaTEPHAIOB
MunucrepcTBo Hayku 1 BO Kadenpsr: «MexaHnka KOMIIO3UIIMOHHBIX MaTEPHAIOB U
OI'AOY BO «IlepMcknii HAMOHANBHBIH KOHCTPYKIHNI», DKCIIEpIMEHTAIbHAS MEXaHUKA 1
HCCIICIOBATEIIbCKUMA MOJIMTECXHUISCKUN KOHCTPYKIIMOHHOE MAaT€PUAJIOBEICHUE
yausepcurer» (ITHUITY)
Jucrunnuna:

CoBpeMeHHbIE IP00.J1eMbI HAVK 0 MaTepHaJjIax
H IIpoueccax

~ o m- g~ irm e mmmmmme mm g s Arvm e irmmem mmee y == ts irmee = — g mmeewm—eim

b1 W npoueccax

1. MeTaisl 1 HEMETalIbL. AKTyaJIbHOCTB MNPUMCHCHUS KOMITIO3UIIHUOHHBIX MATCPUATIOB.

2. Hepe‘IHCHI/ITb U OIIMCaTb OCHOBBI MCTOHOB IIPOU3BOJACTBA I/ISI[eJ'II/Iﬁ N3 ITOJIMMCPHBIX
KOMITO3MITMOHHBIX MATCPHUAIOB.

3. Onucath OCHOBBI TEXHOIOTHHI IIpOU3BOJACTBA 0a3anbTOBEIX BOJIOKOH Ha OO0 ((ByJ'IKaH».

3aBenyromuii kadeapoit / /

(Toamuce)

« » 202_ .

MunuctepcTBo Hayku U BO
OI'AOY BO «llepMckuii HAITMOHATBLHBIN
HCCIIEIOBATEIbCKUM TOJIUTEXHUYECKUM
yausepcute» (ITHUITY)

BUJIET Ne 6

1. Knaccmbmcauml KOMITIO3MITMOHHBIX MATCPUAJIOB.

2. IlepeuncnuTh W OMUCATh OCHOBBI METOAOB MPOHM3BOJCTBA HM3JEIHN U3 YIIIEPOAHBIX U
MCTAJUIMYCCKUX KOMITO3UITUOHHBIX MATCPUATIOB.

3. Tlepeuucnuts 000pyIOBaHNE JTAOOPATOPUH TEXHOJIOTHH KOMITO3UIIMOHHBIX MaTEPHAJIOB
Manuectepckoro ynuepcurera (National Composites Certification & Evaluation Facility. The
University of Manchester) u onrcaTh OCHOBBI €ro pabOThI.

3aBenyromuii kaheapoit / /

(moamnuce)

« » 202_ r.
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22.04.01 MarepuasoBeieHIe U TEXHOJIOTMU MaTEPHANOB

Munucreperso Hayku u BO Kadenpsr: «MexaHHKa KOMIO3UIHOHHBIX MATCPHATIOB U
®I'AOY BO «Ilepmckuii HaHOHAIBHBII KOHCTPYKLIHI», DKCIIEPUMEHTAIbHAS MEXaHUKA 1
HCCIIE0BATENbCKUA ONUTEXHHICCKUH KOHCTPYKIIMOHHOE MaTepUAIOBEICHHE
yausepcurer» (ITHUITY)
JucuunnauHa:
CoBpeMeHHbIe IP00JIEMbI HAYK 0 MaTepHaJax
U 1poueccax
BUJIET Ne 7

1. Marepuainsl u ux texnosioru. [IKM ¢ mpumMeHeHHEM TEPMOILIACTUYHBIX MAaTPHII.

2. Ilepeuncnuth ¥ OnMUcCaTh OCHOBBI METOJIOB MPOW3BOJCTBA M3ICIUN W3 YTICPOJHBIX H
METAINTUYECKIX KOMITO3UIIMOHHBIX MaTEpUajoOB.

3. OnucaTh OCHOBHBIE ATallbl MPOCKTUPOBAHUS AJIEMEHTOB KOHCTPYKIIMA KOMIIO3UTHOTO
kpbuia npoekta MC-21 OAO «A3pOKOMIIO3UTY.

3aBenyromnuii kadeapoit / /

(Tomuce)

« » 202_ 1.

22.04.01 MatepuanoBeeHle U TEXHOJIOIMH MaTEPHATIOB

Munucrepcrso Hayku 1 BO Kadenpsr: «MexaHnka KOMIO3UIMOHHBIX MATEPHAIIOB U
®I'AOY BO «Ilepmckuii HaMOHAIIBHBII KOHCTPYKIHI», DKCIIEpIMEHTAIbHAs MEXaHUKa U
HUCCIIEI0BATEIbCKUN ITOIUTEXHUUECKUI KOHCTPYKIIMOHHOE MAaTEpUAIIOBEICHHE
yausepcute» (ITHUITY)
JlucuunnuHa.
CoBpeMeHHbIe IP00JeMbl HAYK 0 MaTepuaaax
U 1poueccax
BWJIET Ne 8

1. Marepuasnibi U ux TexHojoruu. [IKM ¢ mpumeHeHueM OHOpa3Iorarommxcs (IKo-)
MaTpHIl.

2. Ilepeuncnuth W OMHUCAaTh OCHOBHI METOJOB MPOW3BOJCTBA HM3ACIUN M3 MOIUMEPHBIX
KOMIIO3UIIMOHHBIX MaTEPHUAJIOB.

3. [lepeuncnuth 00OpyaOBaHKE JTAOOPATOPUHN TEXHOJIOTUH KOMIO3UIIMOHHBIX MaTEpUajoB
HOII AKT IlepMckoro HalmOHaJIBHOTO HUCCIEAOBATEIBCKOTO MOJUTEXHUIECKOTO YHUBEPCUTETA
(ITHUITY) u onrcaTh OCHOBBI €r0 PadOTEHI.

3aBeayronuii kadeapoit / /

(romrmich)

« » 202_ 1.
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22.04.01 MartepuanoBeieHUE U TEXHOJIOTHH MaTepHUajIoB

Munucreperso Hayku u BO Kadenpsr: «MexaHHKa KOMIO3UIHOHHBIX MATCPHATIOB U
®I'AOY BO «Ilepmckuii HaMOHAIBHBIH KOHCTPYKLIHI», DKCIIEPUMEHTAIbHAS MEXaHUKA 1
HCCIIE0BATENbCKUA ONUTEXHHICCKUH KOHCTPYKIIMOHHOE MaTepUAIOBEICHHE
yausepcurer» (ITHUITY)
JucuunnauHa:
CoBpeMeHHbI€ IP00JIEMbI HAYK 0 MaTepHaJax
U 1poueccax
BUJIET Ne 9

1. Marepuansl u ux Texrosorud. CoBpeMeHHbIE apMUPYIOIIUE HATIOJIHUTEIH (BOJOKHA H
p.).

2. IlepeyncnuTh M ONMUCATh OCHOBBI METOJOB IIPOHM3BOJCTBA HM3IEIUI M3 YIIIEPOTHBIX U
METAIIIMYECKUX KOMITIO3UIIMOHHBIX MaTEPHAJIOB.

3. Omnucars OCHOBBI TEXHOJIOIMH IIPOU3BOACTBA 0a3a1bTOBBIX BOJOKOH HAa OO0 «Bynkany.

3aBenyromnuii kadeapoit / /

(Tomuce)

« » 202_ 1.

22.04.01 MatepuanoBeeHlE U TEXHOJIOTHH MaTepHUajIoB

Munucreperso nayku u BO Kadenpsr: «MexaHnKa KOMIIO3HIIMOHHbIX MATEPHAJIOB H
®I'AOY BO «Ilepmckuii HalMOHATIBHBII KOHCTPYKIHI», DKCIIepIMEHTAIbHAsT MEXaHUKa U
HUCCIIEI0BATEIbCKUN ITOJIUTEXHUUECKUI KOHCTPYKIIMOHHOE MaTEpUAIIOBEICHHE
yausepcute» (ITHUITY)
JucuuniauHa;
COBDeMeHHBIe HpOﬁﬂeMbI HAVK 0 MaTepHaJjaax
U 1poueccax
BUJIET Ne 10

1. MaTCpI/IaJ'IBI U UX TeXHOJOruHu. TeXHOoJIoruu HaHOMATCPUAJIOB.

2. Hepe'-H/ICJ'II/ITI) H OIIHMCAaTb OCHOBBI MCTOAOB IIPOU3BOACTBA I/I3HeHI/II\/'I 3 TMOJIHUMEPHBIX
KOMITO3UITUOHHBIX MATCPUAJIOB.

3. [lepeuncnuth 00OpyIOBaHUE JIAOOPATOPHH TEXHOJOTHH KOMITO3UITMOHHBIX MaTEpHUAJIOB
Manuectepckoro ynuepcurera (National Composites Certification & Evaluation Facility. The
University of Manchester) u onricaTh OCHOBBI €ro pabOThI.

3aBenyromnuii kadeapoit / /

(moamnuce)

« » 202_ r.
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