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Pabouast nporpamMma JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUHU C:

- denepabHBIM TOCYAAPCTBEHHBIM 0OpPa30BATEIIBHBIM CTAaHAAPTOM BBICIIETO
oOpa3oBaHusi — OakajmaBpuaT 10  HampaBlieHUr0 noaArotoBku  15.03.05
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE oOecrieueHue MaIlMHOCTPOUTEIBHBIX
MPOU3BOJCTB, YTBEPKACHHBIA TPUKA30M MUHHCTEPCTBA HAYKH ¥ BBICIIETO
obpazoBanusi Poccuiickoit ®Denepanmu  Nel044 ot 17 asrycra 2020 ropa,
3apeructpupoBanHbiii B Muntocte 10 centsiopst 2020 rona, per. Homep 59763;

- y4eOHBIM IUTaHOM (OYHOM, 3a04HOM (GopM OOyYCHHUS) IO HaAIpPaBICHUIO
MOATOTOBKH 15.03.05 KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE obecrieueHue
MaIIMHOCTPOUTENIbHBIX MPOU3BOICTB.

Pabouast mporpaMm JUCHUIUIMHBI BKIIIOYAaeT B ceO0s OLICHOYHBIE MaTepHalIbl
JUTSL IPOBEACHUS TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTecTalluu
no jucuuruimHe (m.6 @OHJ OLEHOYHBIX CPEACTB [JIsi MPOBEACHUS TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH, IPOMEKYTOUYHOM aTTeCTalluk [0 MTOTaM OCBOCHHS
JTUCITUTLIAHBI )

ABtop Ky3pmuHa Onbsra BayeciaBoBHA, KaHIWIAT XUMUYESCKUX HAVK, TOLIECHT
Kadeapsl TPDAHCIIOPTHO- DHEPTETUYECKUX CUCTEM

(vkazamv OHO, yuenyro cmenens, yueHoe 36anue uiu Q0IAICHOCHb)

[Iporpamma o0100peHa Ha 3acenaHuu Kadeapsl TPAHCIOPTHO-IHEPIETHUECKUX
cucteM (mpotokos No 8 ot 12.04.2025r).




1. IlepeyeHb IUIAHMPYEMBIX Pe3yJabTATOB OOYYeHHUS MO AUCHHUILINHE,
COOTHECEHHBIX C IUIAHHMPYEMbIMH Pe3yJbTATAMHU OCBOCHHS 00pPa30BaTeJbHOM
nporpammabl (Llesiu ocBoeHUs TUCHMILIIMHBI)

1.1. Lenpro ocBoeHUs aucuuiuimibl « HaHO- 1 KOMIIO3WIIMOHHBIE MATEPUAIIBIY
ABJISIETCSL:
- ChopMUpOBaTh y CTYIAEHTOB KOMIUIEKC (yHIAMEHTAJIbHBIX MPEICTABICHHM,
COCTaBJIAIOIIMX OCHOBY OJHOM M3 Hambosiee BOCTPEOOBAHHBIX B HACTOSAIIEE BpeMs
o0JacTy 3HaHUN — KOMITO3ULIMOHHBIE 1 HAHOMATEPHUAJIbI.

3ajmadyaMy OCBOEHUS AUCLHUIUIMHBI «HaHO- M KOMIIO3MLIMOHHBIE MAaTEpUAJIbD)
ABIISIIOTCS:
- OBJQJICHUE CTYJCHTaMM KOMIUJIEKCA OCHOBHBIX TIOHATUH W MPUHLUIIOB
KOMIIO3ULIMOHHBIX 1 HAHOMATEpUAJIOB;
- 00y4yeHHe CTYICHTOB Hay4YHbIM OCHOBaM BbIOOpa MaTepHalia ¢ yueToOM €ro cOoCTaBa,
CTPYKTYpbl, = TEPMHUYECKON  0OpaOOTKM W  JOCTHTaOIIHUXCA MpPU  ITOM
AKCIUTyaTallMOHHBIX M TEXHOJOTMYECKHX CBOWCTB, HEOOXOOMMBIX mJisi Hauboisee
3¢ (PEeKTUBHOrO HCMOIB30BAHMS B 00JIACTH aBTOMOOMJIECTPOEHHUS, MAIIMHOCTPOCHHUS
Y IpUOOPOCTPOCHHUS.

1.2.  O6nactu  mpodeCCUOHAIBHOW  JCSTEILHOCTH
MpoQECCUOHANILHON ~ JESATENBHOCTH, B  KOTOPBIX  BBIITYCKHHUKH,
porpamMmy, MOT'YT OCYIIECTBISTh TPOPECCUOHATIBHYIO JEATEIbHOCTD:

40 CkBo3HbIe BUJBI MPOGHECCUOHATBHON JACSITEIIBHOCTH B IPOMBIILIEHHOCTH (B
chepax: TEXHOJOTHYECKOTO OOeCleYeHUs 3aroTOBUTENILHOTO MPOM3BOJACTBA Ha
MalTuHOCTPOUTEIHHBIX MPEANPUATUSX; TEXHOJIOTUYECKON MOJIFTOTOBKHU
MPOU3BOJICTBA JIETaJICH MAITUHOCTPOCHHUS).

u(mwm)  chepol
OCBOMBIINE

1.3. K OCHOBHBIM 3aa4aM H3Yy4YEHHUS] IUCIUIUIMHBI OTHOCUTCA MOJATOTOBKA
oOyJaromuxcsi K  BBIMIOJIHEHUIO TPYIOBBIX (YHKIMA B  COOTBETCTBUU C
npodheCCUOHANIBHBIMY CTaHAapTaMU:

Koa u HauMeHOBaHMe

HaumenoBanue
npogdeccHoHAIbHBIX
cranaapros (I1IC)

Kon, HanmeHoBaHue U yPOBEHb
kBaupukanun OTP, Ha KoTOpBIE
OPHEHTHPOBAHA JMCUHUIINHA

TPYAOBBIX (DYHKLIHMH, HA
KOTOpbIe OPHEHTHPOBAHA

JMCIMITHHA
40.083 IIpodeccronanbHslii | B B/01.6
craugapt «Crenuanict 10 | [IpoeKTUpOBaHUE  TEXHOIOTHYECKHX
IPOEKTUPOBAHHIO POLECCOB aBTomMatusuposannoro | Obecnieuenue
TEXHOJIOTHYECKUX HU3TOTOBJICHUA JCTaJICHu N3 | TEeXHOJIOTNYHOCTHU
IpomIeccos KOHCTPYKIMOHHBIX, KOHCTPYKIHH
N oo 1
TIpOU3BOACTBAY, M KOMITOSHIMOHHBIX — MATepHANoB | /o H CpeAHeH
YTBEPXK/ICHHBIH  NIPUKA30M | pa3HEIX BHOB, IBETHBIX CIUIaBoB Ha | CTOKHOCTH B yCIOBITIX
MunucrepcTBa OCHOBE MeIu u amoMuHus, | 4BTOMATU3NPOBAHHOI'O

Tpyda n




HaumenoBanmue
npogdeccHoHAIbHBIX
cranaapros (I1C)

Kon, HanmeHOBaHue U yPOBEHb
kBaupukanun OTP, Ha KoTOpbIE
OPHEHTHPOBAHA JMCUMIINHA

Kon u HaumeHoBaHue
TPYAOBBIX (DYHKUIHMH, HA
KOTOpbIe OPHEHTHPOBAHA

AUCHUIINHA

couuanbHOu 3amuThl PO ot
27 ampens 2023 r. N 414n
(3aperucTpupoBaHo B
PO 29 wmas
2023 r., perucrpanoOHHBII
N 73605)

MuHrocte

o0OpabaTeiBacMBIX pe3aHuem,
HUMEIOIINX oT 15 o 30
o0pabaTbIBaéMbIX TOBEPXHOCTEH, B
TOM YHCJIE TOYHOCTHIO HE BHIIIE 8-TO
KBAJIUTETA U IIEPOXOBATOCTHIO HE
Hwke Ra 0,8; u cOopku cOOPOUHBIX
eIMHMI, BKIro4aromux ot 20 go 50

COCTaBHBIX vacTed (derased w
cOOpOYHBIX  enuHuIl)  (mamee -
MaITUHOCTPOUTEIBHBIC H3IEIHS
cpeaHen

IIPOU3BOJICTBA

1.4. Komnerenmnuu oOydaromierocsi, (GopMHpyeMble B PE3yJIbTaTe OCBOCHUS

TUCHUTUIAHBI
HaunmenoBanue | Kog m HauMeHOBaHHe Koa n HaumMeHoBaHne Ilepeuenn
KaTeropum KOMIIeTEeHIN HHANKATOPA IJIAHUPYEMBIX
(rpynmbi) JOCTHKEHUS pe3yabTaToB 00y4YeHHusI
KOMIIeTEeHIUI KOMIIeTEHIIUH
Ha yposne 3nanuii:
3HATHb - METOOOJIOTHIO
CUCTEMHOI'0 pEHICHUA 3aJda4d
aBTOMATU3alluu,
- METOABl U  CpeAcTBa
aBTOMATU3alluu,
HA YpOsHe YMEHUL.
YMETH -000CHOBBIBATh
[IK-4.1.  Omnpenensier TpeOoBanHu K
TEXHOJIOTNYCCKUM
TEXHOJIOTUYCCKHUEC npoiieccam, K
CBOMCTBA Marepuaa | TeXHOIOTHYHOCTH
I1K-4. Cnocoben neranei KOHCTPYKIMH  M3JENHH, K
OCYULIECTBIISTh pa3pabaTbiBacMOMY
TeXHOHOFI/IquKyIO MaH_II/IHOCTpOCHI/IH O60py,I[OBaHI/IIO 1 OCHACTKE, K
CpeACTBaM aBTOMATHU3allUuU;
IIOATrOTOBKY h )
. a ypoeHe HABLIKOB.
MPOU3BOACTBA JAeTalei BIANIETH BOIPOCAMH,
MaIllIMHOCTPOEHHUS CBS3AHHBIMM c
CpEeIHEN CIIOKHOCTH HHCTPYMEHTOOOECIIEUEHHEM,
TIJIAaHUPOBAHUEM nu
Ol'[epaTI/IBHBIM praBHeHHeM
X040M MMPOU3BOACTBEHHOT'O
mpounecca npu 3aJaHHbIX
HCXOAHBIX NAaHHBIX
Ha ypoene snanuii:
T1K-4.2. OHpCI[CJBICT 3HATh OCHOBHBIE IIPOILECCHI
KOHCTPYKTHBHBIE pa3pa6c1Tl<H U W3TOTOBJICHUS
o | m3menun
0COOEHHOCTH feTanent | | . yposie yvenuil-
MAaIIMHOCTPOCHUS
yMeTB PpacCUYUTHIBATH




HaunmenoBanune
KaTeropum

(rpynmbi)
KOMIIeTeHIN I

Kox 1 HanMeHOBaHHe
KOMIIeTeHIN I

Kox m HamMeHOBaHMe
HHAUKATOPA
JOCTHKEHUA

KOMIIETEHIIMH

Ilepeyenn
IUIAHNPYeMBbIX
pe3yJabTaToB 00y4eHHusI

PEKUMBI Pe3aHus;

Ha ypoene naswixos:
BJIAZIETH HaBBIKAMH
BBINIOJIHATE U OCYLIECTBIIATH
ONTHUMHU3ALHUIO PEXKUMOB
00pabOTKH B YCIOBHAX
MeXaHOCOOPOYHOTO
NIPOU3BOACTBA

[1K-4.3. Ananusupyer
TEXHUYECKHE TPEeOOBaHMUS,
IIpebsBIsIEMbIE K
JeTaNsAM
MAaIIUHOCTPOCHHUS

Ha ypoene 3nanuii: 3uarn
MEPOTPHUSATHS o
3¢ PeKTUBHOMY
HCTIOJB30BaHUI0 MATCPHATIOB,
00€eCIICUEHUIO

BBICOK03(pekTHBHOTO
(YHKIMOHHPOBaHHS
TEXHOJIOTUYECKUX IPOLIECCOB
MAaIIHHOCTPOUTENEHBIX
MPOU3BOCTB

Ha ypogHe YMeHUl.

YMETH BBIOMpATh
Marepuansl, 000pyIOBaHUS
CPEICTB  TEXHOJIOTHYECKOTO
OCHAILCHUS u
aBTOMAaTHU3ALIH IS
peanu3anuu
IPOU3BOACTBEHHBIX u

TCXHOJIOTHUICCKUX MTPOLECCOB
Ha yposne nagvixos:

BJIAJIETH Hay4HO-
TEXHUYECKOH HH(pOopMaImeH,
OTEYECTBCHHOTO u
3apy0OeKHOTO OTIbITa B
obmnacTu pa3paboTky,
9KCIUTyaTaIuH,
peopranu3anuu
MAaIIHHOCTPOUTEIbHBIX
TIPOU3BOJICTB

[1K-4.4. OcymectBusier
BBIOOpP TEXHOJIOTHYECKHUX

METOJ0B MOJIYYCHU A
3aroToBOK JeTajei
MalIMHOCTPOCHUA

Ha yposne 3nanuii:
3HAaTh MalIMHOCTPOUTCIBHOC
MpOon3BOJACTBO, UX OCHOBHOC

u BCIIOMOTATEIbHOE
obopymoBaHne, KOMILIEKCHI,
HMHCTPYMEHTAJIbHYIO
TEXHHUKY, TEXHOJIOTUYECKYIO
OCHACTKY, cpencrea
MPOEKTUPOBaHHS,
MeXaHHU3aI[|H,
ABTOMATH3AIUH u
yIpaBJICHUS;

Ha ypogHe YMeHUl.

YMETH BBITOJIHSATH
MEpOMpHATHS O BBHIOOPY U
3¢ PEeKTUBHOMY
HCIIOJB30BaHHIO MaTePUAJIOB,
o0opynoBaHus,
HMHCTPYMEHTOB,




HaunmenoBanune
KaTeropum

(rpynmbi)
KOMIIeTeHIN I

Kox 1 HanMeHOBaHHe
KOMIIeTeHIN I

Kox m HamMeHOBaHMe
HHAUKATOPA
JOCTHKEHUA

KOMIIETEHIIMH

Ilepeyenn
IUIAHNPYeMBbIX
pe3yJabTaToB 00y4eHHusI

TEXHOJOTHYECCKON OCHACTKHU,
Ha yposne nagvikos:

BJIAJICTh CIIOCOOHOCTBIO
pa3pabaTbeIBaTh "
MPOEKTHPOBATh
COOTBETCTBYIOLIEE
o0opynoBaHue B

COOTBETCTBHH C TpeOyemoit
TOYHOCTBIO U  YCIIOBUSIMH
9KCILTyaTallK

[IK-4.5. Ocymectusier
BBIOOD CpENCTB
TEXHOJIOTHYECKOTO
OCHAILIEHUS
MIPOU3BOJICTBA,
HEeO0XO0IUMBIX
peanu3anuu
pa3paboTaHHBIX
TEXHOJIOTHYECKUX
MPOIIECCOB M3TOTOBJICHUS
JeTajeu
MalIMHOCTPOEHUS

JUTSL

Ha ypoene 3nanuii: 3uath

Ananus cpeacTBa
TEXHOJIOTHYECKOTO

OCHAIIICHHS, cperncTBa
HM3MEpeHUs, TIPUEMBI u
METO/IbI paboTsl,
TIPUMEHSEMBIC npu

BEITIOTHCHUH
TEXHOJIOTUYECKOM OlepaluH.

HA ypoeHe YMeHU.
YMETh Ocy1ecTBIATh
W3y4eHHE  CTPYKTYypHl |

M3MEPEHUE 3aTpaT BPEMEHU
Ha BBITIOJIHEHUE
TEXHOJIOTMYECKUX Ollepaluil
Ha yposne nagviros:

BJIAZIETh HABBIKOM
o0pabatbIBaTh "
AQHAIM3HPOBATh  PE3YJbTATHI

U3MEPCHUS 3aTpaT BPEMCHU,
OIMpCaACIACT Y3KHue MeEcCTa
TCXHOJIOTHYCCKHNX onepaunﬁ

2. Mecto nucuumiannbl B cTpykrype OITOIIT

Hucummmaa  b1.JI(M).B.JIB.3.1
peanuszyercsi B

MaTCpuaIOB»

porpamMmsbl OakaliaBpuara.
JucuumimHaa mpenogaeTcs oO0yJaromumMcs 1mo ouHol ¢gopme oOydeHuss — B 7-
M CeMecCTpe, 1Mo 3a04HOM (popme — B 8-M cemecTpe.
JucrummHa «HeTpaauioHHBIE METOIBI 00paOOTKH MATEPHATIOBY» SIBISICTCS
3aBepIIAOIIMM dTaroM ¢GopmupoBanus komrereHnuid [1K-4 B mporecce ocBoeHHUS

OIIOIL.

pamMKax

«HerpaguuumonHeie

METOJIbI  00paboTKH

QJIEKTUBHBIX  JUCHMIUIMH  (MOMIYJIeH)

I[I/IC]_II/IHJII/IHE[ «Hano- u KOMITIOBUIITMOHHBIC MAaTCpHaJbD» OCHOBBLIBACTCA Ha

3HaHUAX, YMEHHMSX U HaBbIKaX, MNPUOOPETEHHBIX NPU HW3YUYCHUH JTUCHUILIUH:
TexHonornyeckue MPOLIECCHI B MaIIHHOCTPOEHNUH, O6opynoBanue
MAIIMHOCTPOUTEIbHBIX MPOU3BOICTB, TE€XHOJIOrUs 3arOTOBUTEILHOTO TPOU3BOACTBA,
U ABJISAETCS NPEAUECTBYIOMIEW Uil W3y4yeHWs JucuuiuinH: EnuHas cucrema
KOHCTPYKTOpCKOM  nmokymeHTanud /  OCHOBBI ~ TEXHHYECKOTO  JIM3aifHa,
MPOU3BOJICTBEHHAs MPAKTUKA: TEXHOJOTHYecKas (MPOEKTHO-TEXHOJIOTHYecKas)



[IPAKTHUKA, IIPOU3BOJICTBECHHAS IIPaKTHKa: IpeaIUIIIIOMHAs IIPAKTHUKA,
['ocynapcTBeHHass WTOroBas arTecTalys: MOJATOTOBKAa K MPOLEAYpe 3alluThl H
3aIlATa BBITYCKHON KBATM(PUKATMOHHOM paOOTHI.

®opMoil MPOMEKYTOUHOW aTTECTAUUU 3HAHUKA 00y4aeMbIX MO OYHOU (opme
oOy4eHHS SBISETCS 3a4eT B 7-M CEMeCTpe, 10 3a04HO0M opMe 3a4eT B 8-M ceMeCTpe.

3. O0beM QM CHUNJINHBI
ouHas ¢hopma oOydEHUS:

Bun yyeOHo# paGoThl O IMCHHIIAHE Bcero B 3.e. 1 yacax Cemectp 7
B Yacax

Obwan TPy10EMKOCTE ANCHUTLIHHbI 3 3.e. -108 ak.uac 108 ak.uac
Konmaxkmmuas paboma - Ayoumopnoie 3anamus 32 32
Jlexyuu 16 16
JlabopamopHnuie 3ansmus - -
Cemunapnl, npakmuyeckue 3aHsimus 16 16
Koncynemayus - -
Camocmosamenvnas paboma 76 76
KypcoBas padora (KypcoBoii IpoeKT) - -
Buja npoMe:KyTO4YHOM aTTecTALMHU 3ayer 3ayer
3a04Has hopma 00yUeHHUS:

Bua yyeOHoli padoThl 0 AUCHUIIMHE Bcero B 3.e. u yacax Cemectp 8

B Yacax

Obwasi TPYAOEMKOCTE AHCIHUILIHHDI 3 3.e. -108 ak.uac 108 ak.uac
Konmakmmuasn paboma - AyoumopHhoie 3anamus 10 10
Jlexyuu 4 4
Jlabopamopnuie 3ansmus - -
Cemunapyel, npakmudeckue 3ansimus 6 6
Koncynomayus - -
Camocmoamenvrnaa paboma 94 94
KypcoBasi padora (KypcoBoii IpoeKT) - -
Bua npoMexyTO4YHOM aTTecTaunuu 3ayver - 4 3ayver - 4




4. Conepxxanmue IMCUMINVIMHBI, CTPYKTYPHPOBaHHOE IO TeMaM (pa3aesiam)
AUCHHUILIMHBI ¢ YKa3aHHEeM HX 00beMOB (B aKaJeMH4YeCKHX 4acax) M BHAOB

Y4eOHBIX 3aHATHH

4.1. YyeOHO-TEeMAaTHUYCCKHUI IIJIAH

Ounas popma 0OyueHHUs

TpyaoemkocTh B yacax

KonrakTHast paboTta — Kon
HanMenoBaHue Tem (pa3/iesioB) AyuTopHas paboTa CaMOCTOSTEN HHAKATOpa
AUCIHHUILTHHBI . naGopatop | cemmuaphim | ool JOCTHKEHHUI
N HBIE MPaKTHYECK p KOMIIETCHIINA
i 3aHATHUA neC 3aHATUA
1. Hanomarepuainsl, pu3nko-
XUMHUYECKHE OCHOBBI IIK-4.1, TIK-
HAaHOTEXHOJIOIUH, PA3MEPHBIE 2 - 2 10 4.2, TIK-4.3,
a¢hekTb [1K-4.4, TIK-4.5
2. Meroasl mojiy4eHus I1IK-4.1, TIK-
HAHOYACTUIl U TCXHOJIOTUN 9 i ) 1 4.2, I1K-4.3,
(OpMHUPOBaHUSA HAHOCTPYKTYP 11K-4.4, TIK-4.5
3. Onpenenenue u IIK-4.1, IIK-
KJIaCCU(UKAIIHS 4.2, TIK-4.3,
KOMITO3UIIMOHHBIX MaTEPHUAIIOB 6 - 6 16 I1K-4.4, IIK-4.5
(KM)
4. OcHoBHbIe Ki1accsl KM. IIK-4.1, TIK-
Marpuua u Hanonautens KM 4 - 4 18 4.2, I1K-4.3,
I1K-4.4, TIK-4.5
5. llonyuyenune n npumenenne KM [1K-4.1, ITK-
2 - 2 18 42, HK'43,
I1K-4.4, TIK-4.5
I1K-4.1, TIK-
Koncynpranum - - 4.2, I11K-4.3,
I1K-4.4, TIK-4.5
I1K-4.1, TIK-
KonTpouns (3ager) - - 4.2, I1K-4.3,
I1K-4.4, TIK-4.5
UTOTO 32 76




3aounasi gpopma o0yueHust

TpyaoeMKOCTh B Yacax

KonTtakTHast pabora — Kon
HaunmenoBanue TeM (pase/ion) AynutopHas paGota caMmocTost UHIUKaTOpa
JIM CITUTJIMHBI . CeMUHapH 1 TenbHAas JIOCTHKESHUI
JIEKIIUH J1abopaTopH TIPaKTUYECKUE pa6OTa KOMIICTCHIINH
bIC 3aHATUSA RIS
1. Hanomarepuainsl, (GpHU3UKO- 19 [1K-4.1, ITK-
XUMHUYCCKHUE OCHOBBI 4.2, I1K-4.3,
HaHOTEXHOJIOTUH, Pa3MEpPHBIC 0,5 1 MK-4.4. [IK-
3¢ heKThI 45 ’
2. MeTtopl MoydeHnss HAaHOYaCTHI] 19 I1K-4.1, IIK-
U TEXHOJIOTHH (DOPMHUPOBAHHS 4.2,11K-4.3,
HaHOCTPYKTYP 0,5 1 I1K-4.4, TIK-
4.5
3. Onpenenenue u KiaaccupuKaius 19 [1K-4.1, TIK-
KOMITO3UILIMOHHBIX MaTEpUajIOB 4.2, I[1K-4.3,
(KM) 1 2 I1K-4 .4, TIK-
4.5
4. Ocnosnbie kinaccel KM. Martpuna 19 [1K-4.1, TIK-
u HarojgHuTeap KM 4.2, TIK-4.3,
1 1 [IK-4.4, TIK-
4.5
5. Ilonmyuenune u npumenenne KM 18 [1IK-4.1, I1K-
4.2, 11K-4.3,
1 1 [1K-4.4, TIK-
4.5
ITK-4.1, TTK-
K 4.2, TIK-4.3,
OHCYJIbTAIlUU - - T1K-4.4, TIK-
4.5
ITK-4.1, ITK-
K 4 4.2, 11K-4.3,
OHTPOIb (3a4eT) TTK-4.4, TIK-
4.5
HUTOoI1ro 10 94

4.2. Conep:kaHue JUCUUIJINHBI
Tema 1. Hanomatepuajbl, (PU3HKO-XMMHYECKHE OCHOBBI HAHOTEXHOJIOTHM,

pasMepHbIe dpPeKThI
Onpenenenvue MOHATUH
MaTepuasbl, KOMIIO3UTHI.

—  KOMIIO3UIMOHHBIE
[lepcnexktuBsl u mnpobOnembl paszputuss KM B PO.

MaTepHaIbl,

KOMIIO3UTHBIC




Knaccudukanus xommnoszutoB no I'OCT 33742-2016. TepMunHbl U oOmpeacsieHUs
komrno3uToB monuMepHbeix 1o ['OCT 32794-2014. Knaccupukauus KM 1o
CTPYKTYpPE W BHJly HANOJHUTENS; O THUIY MaTPHULBI, 10 T€OMETPUH APMUPYIOIIMX
DJIEMEHTOB.

OCHOBHBIE TIOHATHSI W ONpPENENIEHUWs B HAyKe O HAHOCHUCTEMax M B
HaHOTexHOJOTUH. [IpuMepsl NPUPOTHBIX U HMCKYCCTBEHHBIX HAHOOOBEKTOB U
HAHOCHUCTEM: OCOOEHHOCTHM HUX (U3NYECKUX M XUMHUYECKHUX CBOWCTB. MeTobl
HaHOoTexHooruil. Kimaccudukanuss HaHOMarepuaiaoB IO  pa3MEepHOCTH  (C
npumepamu). OcoOeHHOCTH (PU3MYECKUX B3aMMOJIEUCTBUM HAa HaHOMAacTadax:
polib o0beMa U TOBEPXHOCTHU — TPABUTAILMOHHBIE U BJIEKTPOCTATHUECKHE
B3auMo/iericTBus. Ban-nep-BaanscoBbl B3aumopaeiicTBus. I(PhekT rekkoHa.

Tema 2. Metoabl NOJY4YeHHUS] HAHOYACTHI M TeXHOJOrMu (GOpMHPOBAHMS
HAHOCTPYKTYP

OO0mme TOoaXonbl K  CHHTE3y HAHOCTPYKTYPUPOBAHHBIX  MaTEpHUAIOB.
JIutorpaguyeckue MeToAbl — AIEKTPOHHO-JIy4eBasi U MOHHO-Ty4YeBasl JUTOrpadus,
MUKpochepHas autorpadusi, HaHoIUTOrpadusi, Miarkas Jurorpadus, MUKpONEYaTh.
MHUKpPO-2JIEKTPOMEXaHUYECKUE  CUCTEMBl. ~ MeXaHOXuMHsT  —  I[IOMOJA U
nucrieprupoBanue. 3o0isb-renib cuHTe3. Craguu. [Ipoayktel. MeToasl XuMHUECKON
TOMOTE€HM3ALUK: TUPOJIU3 a’PO30JieH, CyOIMMalMOHHasl CyIIKa (KpHOXHMHYECKas
TEXHOJIOTHSI), THUAPOTEPMAIIbHBIA METOJ, CBEPXKpUTHUYECKas CcylKa (MOJIy4eHHUE
asporeei).

Meronsl  cHHTE3a  HAHOMATEpPHUAIOB  «CHU3Y-BBEpX».  TepMoauHamuka
caMOCOOpKM M CaMOOpraHW3alMl — TEPMOJAMHAMUYECKUE IMOTEHIHaIbl. MeTobl
CUHTE3a HAHOMATEPHUAIOB «CHHU3Y-BBEPX». MOJEKYISIpHO-Iy4YeBass AIUTAKCHS
(PVD). Xumuueckoe ocaxaenue. [Inéuku Jlenrmiopa-brompxert.

Tema 3. OnpenesieHue U KJIaccuPUKAUA KOMIO3UIMOHHBIX MaTepuanoB (KM)

Cxewmsl cTtpykTypsl KM. Pasznnunble reoMeTpuu apMHUPYIOIIMX KOMIOHEHTOB U
CXeMbl apMupoBaHuUsi Komno3uToB. Krnaccudukamus marpuuasix KM mo cxeme
apMHUPOBaHUS (KOHCTPYKUMOHHBIN npuHIMIT). KM HM30TpOIHbIE M aHU30TPOITHBIE.
Knaccudpukanuss KM no pasmepy vactun HanonHutens. Knaccudukamus KM 1o
MeToJaM TodydeHus: (TexHojoruueckui mpuHuun). Kiaccubukanus KM  mo
Ha3HAYCHUIO (PKCILTYyaTallMOHHBIA MPUHLMIT). MaTpU4HbIE CUCTEMbI, COCTOSIINE U3
HeTpepbIBHOM (ha3bl (MATPHILIbl) U IUCTIEPCHOMN (a3bl.

Tema 4. OcnoBHble kiaccsl KM. Matpuna u HanosHuTeab KM

Tunet KM mo mpupoae matpuiibl. KM mo mpupone u (popme HarmoJTHHUTES.
ApwmupoBanHsie KM u ux cBoiictBa. [loauMepHble KOMIO3UTHI HA OCHOBE BOJIOKOH
(BIIKM). Bunsr BITKM. Apmupyroniue BosnokHucteie HanosHutenu (ABH). Cxemsl
apmupoBanus BKM. Cxema cnouctbix KM. OcnoBabie rpynnsl [IKM. CoctaB u
corictea BIIKM. Marpuna u ABH. Tepmomnactel. CocTaB TepMOCTOMKHUX
tepmoriactoB. Peakronnactel. Buaet KM ot coctaba ABH. Crenenp apmMupoBanus
n pacnonoxenue BoiaokoH B ABH u BIIKM. Mertoapl MOBBIIEHUS CTENEHU
apmupoBanud. OcHoBHble Buiapl ABH. Tpexmepubie cTpykTrypel. OCHOBHBIE
rnapameTpsl IIPOLIECCOB MOJIy4YECHHUS KM. [TonmmmepHbie MaTPHULBI.
Antudpukimonasle KM uw IIKM wu  ux TpubOTEXHHYECKHE CBOWCTBA.
VYrnerpapurtossie antudpukimonusie [IKM. @pukunonnsie KM u [TKM.
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OCHOBHBIC BUJbLI HAIIOJHUTEICH. Ilens HamosHuTenen. JlucnepcHbie
HAMNOJIHUTENN MU X TIIOTHOCTh. [lopucTteie Hanmomuutenu. Ilosele aucnepcHbie
HanoJiHuTenu. HanonHurenm cnennaibHOTO TPaHyJIOMETPHUIECKOTO COCTaBa. TKaHbIe
Y HETKAHBIE HAIIOJHUTEIH.

Tema 5. Ilosryyenue u npumenenne KM

KoMmrio3uiun ¢ BOJIOKHUCTBIMM HAMOJHUTEIAMU. ApPAMUIOIJIACTUKA W UX
cBoiicTBa. [ucneprannonnsie metonsl. KonaeHcanmonusie metoawl. M3znenus w3
HaHOKOMNIO3uTOB. HanokoMmnosutHast Tpy6a. HanopasmepHbiili penbed U criocoObl
ero QopMupoBaHUs Ha MOBEpXHOCTU TpyObl. Meroabl ucciaeaoBanuss HaHOKM.
XYUMHUYECKHEe UCTOYHUKU TOKA: MPUHIUIM AecTBusl Li-noHHBIX OaTapei, aHOJIHBIE U
KAaTOJIHbIE Marepuaibl. HaHOKOMMIO3UTHL: OTJIMYHE OT MHKPOKOMIIO3UTOB,
JTUCIEPCHOCTh W (hopMa YacTUll HanoJHUTENsa. HaHOKOMIIO3UTHI C MOJTUMEPHOU
MAaTpUIIEH: TUIBI MaTPULl W HaAMNOJIHUTENsA. HaHOKOMMIO3WUTBI C MOJIMMEPHOU
MaTpulEed: DJJeKTpUYecKkue u onTtudeckue cBoicTBa. [Ipumepsl. CrnocoOsl
MPUTOTOBJICHUSI TOJIMMEPHBIX HAHOKOMIIO3UTOB HAMOJHEHHBIX  YIJIEPOJIHBIMU
HaHOTPYOKaMM — U30TPONHBIX U aHU30TpoIHbIX. [lomyuenue npenperos. [Ipenperu u
npenperoBasi TexHosiorus. Cdepbl NpUMEHEHUs NPENpPeroB. ApamMUIHOE BOJOKHO.
CpoiictBa 1 npumenenue apamuzaa. KesmapoBbeie BojokHa. Ocobas popma KM —
COHJBUYEBBIC (COTOBBIE) KOHCTpPYKIMU. MxX coctaB.  YriaepoaHble BOJOKHA:
KapOOHM30BaHHbIE U TpaduTu3upoBaHHbie. [lomydeHue yriiepoaHbIX BOJIOKOH.
BopHbie BosiokHa U uX noixy4yeHue. bopoBoiabhpaMoBbie BOJOKHA.

5. VY4eOHOo-MeTOAMYECKOe oO0ecredeHHe CAMOCTOATENbHO PadoThI
CTY/ICHTOB

CamocrosiTenbHas paboTa TMPOBOAUTCS C IENbIO: CHUCTEMATH3allUUu |
3aKpEIJICHUs] TOJYYEHHBIX TEOPETUUYECKUX 3HAHWW U MPAKTUYECKUX YMEHUM
oOy4Jaronuxcsi; yriayOJieHuss W paclIUpeHUsi TEOPETUYECKUX 3HAHWMl CTYyIEHTOB;
(GbopMHpOBaHHS YMEHHMI MCIOJb30BaTh HOPMATHUBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTAIMI0, YUEOHYIO U CHEIHANbHYIO JIUTEPATypPy; Pa3BUTHS MO3HABATEIbHBIX
CHOCOOHOCTEM W AKTHMBHOCTH  OOYy4YalOIIMXCA:  TBOPYECKOW  HMHHUIIMATHUBBI,
CaMOCTOSATENIbHOCTH,  OTBETCTBEHHOCTH,  OpPraHM30BAHHOCTH;  (HOPMHUPOBAHUE
CaMOCTOSITEJIbBHOCTH MBIILICHHUS, CIOCOOHOCTEM K CaMOpPAa3BUTHIO,
COBEPIIICEHCTBOBAHUIO M CaMOOpraHu3aiuu; (GopMUpOBaHUS NPODEeCCHOHATBHBIX
KOMIIETEHIIUI; pa3BUTHIO UCCIIEIOBATEIbCKUX YMEHUN CTYAEHTOB.

@®opMbI U BHUIIBI CAMOCTOSITEIBHONW Pa0OTHl CTYJEHTOB: YTEHHUE OCHOBHOW M
JOTIOJIHUTEIIBHOM  JIUTEPATypbl — CaMOCTOSITEJIbHOE H3YyYEHHE MaTephaia Io
PEKOMEHTyeMbIM JINTEPATYPHBIM HCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTaJIoToM,
CaMOCTOSITENIbHBIN MMOA00pP HEOOXOAMMOW JHTEepaTyphl; paboTa CO CJIOBapeM,
CIIPAaBOYHUKOM; TIOMCK HeoOxoaumoil  uHdopManmuu B cetd VIHTEpHeET;
KOHCIIEKTUPOBAHUE HUCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTaBIICHUE
AHHOTAIlUA K MPOYUTAHHBIM JIUTEPATyPHBIM HUCTOUHHKAM; COCTABJICHUE PELICH3UN U
OT3BIBOB Ha IMPOYUTAHHBIN MaTepHall; COCTaBJIEHHWE 0030pa MyONMKALUNA MO0 TEME;
COCTaBJIEHHME W  pa3pabOTKa TEPMHUHOJOTHYECKOIO  CJIOBapsi;  COCTaBIICHUE
XPOHOJIOTMYECKOW TaOnuIpl; coctaBieHue Oubmuorpaduu (6ubiuorpaduueckoi
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KapTOTEKH); IMOATOTOBKA K pa3Iu4HbIM (opMaM TeKyled U IMPOMEKYTOUHON
aTrTecTalui (K TECTUPOBAHHUIO, KOHTPOJIBHOW paboTe, 3ayeTy); BBIIOJHEHUE
JOMAaITHUX KOHTPOJIBHBIX pPabOT; CaMOCTOATEIHHOE BBIMIOJHEHHE MPAKTUYECKUX
3a/laHUi PENpPOAYKTUBHOTO THMA (OTBETHI Ha BOIPOCHI, 3a/1a4d, TECTHI; BBIIIOJHEHUE
TBOPYECKHUX 3aJaHUM).

TexHosorNs OpraHu3anuy CaMOCTOATEIbHOU Pa0OTHI 00YUYaIOIUXCsl BKIFOYAET
UCIIONIb30BaHNE  WHGOPMAIMOHHBIX M  MaTepUAIBHO-TEXHUYECKHMX  PECYPCOB
00pa30BaTENbHOrO YUPEKIACHUS: OMOIMOTEKY C YUTAJIBHBIM 3aJI0M, KOMIIbIOTEPHBIE
KJacchl € BO3MOXXHOCTbIO paOoTel B WHTepHer; ayauropun (Kiaccel) st
KOHCYJIbTAlIMOHHOM €S TEIbHOCTH.

[lepen BbIMOIHEHHEM OOYYAIOIIMMUCA BHEAYIUTOPHOM CaMOCTOSITEIBHOU
paboThl MpenojaBaTesib MPOBOAUT KOHCYJIBTUPOBAHHE [0 BBINOJHEHHUIO 3aJaHMUs,
KOTOPBIM BKJIIOYAET LEJb 33JaHUs, €ro COJAEpXkaHUS, CPOKH BBIIIOJIHCHMUS,
OpPUEHTHUPOBOYHBII 00bEM padOTHI, OCHOBHBIE TPEOOBAHUS K pe3yjbTaTaM paOoThl,
KpUTEPUU OLIEHKM. Bo Bpems BBINOJHEHUS OOYy4YalOIIMMHUCS BHEAYAUTOPHOU
CaMOCTOSATENbHON pabOThl U MPU HEOOXOAUMOCTH IPENOJABATENb MOXKET MIPOBOIUTH
WMHJUBUTyaJIbHBIE U TPYNIOBbIE KOHCYJIbTALINH.

CamocrosiTenbHass paboTa MOXKET OCYLIECTBIATHCA HWHAMBUAYAJIBHO WM
rpynnaMy oOy4daromuxcs B 3aBUCUMOCTH OT L€, 00beMa, KOHKPETHON TE€MaTHUKU
CaMOCTOSATENIbHON pabOThl, YPOBHS CJIOKHOCTH, YPOBHSI YMEHHUI 00y4YarOIIUXCS.

KonTpone  camocrosiTenbHOM  pabOThl  CTYJEHTOB  IpelyCMaTpUBAaET:
COOTHECEHHE CO/ICPIKAHMSI KOHTPOJIS € UEISIMU 00yUYeHUs; 00BbEKTUBHOCTh KOHTPOJIS;
BaJIMJHOCTb KOHTPOJII (COOTBETCTBUE NPEIBSABISEMBIX 3aJaHUMl TOMy, 4YTO
npeanoyiaraeTcs NpOBEpUTH); AuddepeHuano  KOHTPOIbHO-U3MEPUTEIbHBIX

MaTepUalIoB.
@®opMBbI  KOHTPOJISI CaMOCTOSITETLHOM pabOoThl: MPOCMOTP W TPOBEpKa
BBITIOJTHEHUSI ~ CaMOCTOATENIbHOM  paboThl  MIpemnojaBaTeieM;  OpraHU3alus

CaMOTIPOBEPKH, B3aMMOTIPOBEPKH BBITIOJIHEHHOTO 3aJlaHUs B TPYIIE; OO0CYKICHHE
PE3yNbTaTOB BBITOJTHEHHOW pabOThl HA 3aHSITHH; MPOBEACHUE MUCHMEHHOTO OIPOCa;
MPOBEJICHHE YCTHOTO OTMpOCa; OpraHW3alMs ¥ TPOBEACHHWE WHIUBUIYATBHOTO
cobece0BaHUs; OpraHu3aIus U MpoBeJeHue co0eceI0BaHus C TPYIION.

IlepeyeHbr BONMPOCOB, OTBOJAMMBIX HAa CaMOCTOSITEJIbHOE OCBOCHHE
AUCHHUILUIUHBI, GOPMbI BHEAYIUTOPHON CAMOCTOSAITEILHON PadOTHI

HanMeHoBaHue TemM Ilepeuenb BOpocos., ®opMbl BHEAYIUTOPHOIM
(pa3aesi0B) AUCHUNITHHBI OTBOJMMBIX HA CaMOCTOSITeIbHOU padoThI

CaAaMOCTOATCJIbHOC OCBOCHUEC
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1. Hanomarepuaisl,
(UBUKO-XUMHUYECKHE
OCHOBBI HAHOTEXHOJIOTHH,
pasmepHbie 3PHEKThI

[1IK-4

1. TBepaoTenbHbIE THOPUIHBIE U
TETEPOCTPYKTYPHI.

2. Pazguuma B CBOMCTBax
HAHOYACTHI[ U MHUKPOYACTHI], HX
MIPUYUHBI.

3. OcCoOCHHOCTH XHMHYECKOH
CBSI3M B HAHOYACTHIIAX.

4. BnugHue pazMepa U IIIOLIAAU

MMOBEPXHOCTH Ha (husuko-
XUMUYCCKUE CBOMCTBA YacTHI[ U
MaTepHUaoB.

5. Pa3mepHbie 3P PeKTHI:
TeMIiepaTypa TIJIABJICHUS,
ONITHYECKHUE CBOMCTBA,

XUMHNYCCKasd M KaTaJluTH4YCCKas
AKTHUBHOCTD.

Pabota ¢ KOHCIIEKTOM JIEKIUH,
y4eOHOM, METOUIECKON U
JIOTIOJIHUTENBHOM JIUTEPATypOH,
aHaJIN3 TEOPETUUECKOT0 MaTepuana,
CHUCTEMAaTU3ALMSI H3YYEHHOTO
Marepuaia.

2. Metojpl MOTy4eHuUs
HAHOYAaCTHI U
TEXHOJIOTHU
dbopmupoBaHus

HaHOCTPYKTYP

I1K-4

1. DnexrponHas muTorpadusi.

2. PentreHoBckas aurorpadus.

3. OymnepenoBa nyra. (Cxema
noJry4eHus QyJuIepeHoB.

4. IToBepxHOCTHAA
UMMOOUTH3AUS (xuMuyeckas
MPUILKBKA) MOJIEKYIL.
HanoxkancynupoBanue.

5. MonekynsapHas camocOopKa.
IIpumepsl MOJIEKYJIAPHOU
camocOOpKHU

PaboTa ¢ KOHCIIEKTOM JIEKLIUH,
y4eOHOU, METOAMYECKON U
JOTIOJTHUTENBHON JTUTEPATYPOH,
aHAIIN3 TEOPETHUECKOTO MaTepHaa,
CUCTEMAaTHU3alus U3YUCHHOT'O
MaTepuana.

3. Onpenenenue u
KJ1accupuKalus

KOMITO3UILIUOHHBIX
matepuainos (KM)

[1K-4

1. Paznuunsbie reoMeTpun
apMUPYIOIIUX KOMIIOHEHTOB U
CXEMBI apMHpOBaHUS
KOMITO3UTOB.

2. Krnaccudukanus MaTpHUUHBIX
KM mno cxeme apMupoBaHus
(KOHCTPYKIIMOHHBIN MPUHIIUIT).

3. KM U30TPOIIHbIE u
aQHU30TPOIHBIE.

4. Knaccudpukauus KM  mo
pasMmepy 4acTULl HAITOJIHUTEIIS.

PaboTa ¢ KOHCIIEKTOM JIEKIIUH,
y4eOHOU, METOAMYECKON U
JIOTIOJIHUTENBHOM JINTEPATypOi,
aHaJIN3 TEOPETUYECKOT0 MaTepuara,
CHUCTEMAaTH3AIIHSI H3yUYEHHOTO
MaTepuaia.

5. Knaccupukammss KM  1no
MeToJaM MOy YCHHS
(TEXHOJIOTUYEeCKHI TPUHITU).
6. Knaccudpukammmss KM 1o
Ha3HAYEHUIO (IKCILTyaTallMOHHBIH
MIPUHIIMII).
4. OcuosHuble ki1accel KM. | IIK-4 PaboTa ¢ KOHCIIEKTOM JIEKIIHA,

Marpuiia 1 HalOJIHUTEIb
KM

1. Awntudppuxkuuonnsie KM u
[TKM.

2. @puknuonHsie KM u [TKM.

3. Tunsl MaTpHuIL.

y4e0HOH, METOUIECKON U
JIOTIOJIHUTENBHOM JIUTEPATypOH,
aHaJIN3 TEOPETUUECKOT0 MaTepHana,
CHUCTEMAaTU3ALMSI U3YUYEHHOTO
Marepuaia.
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4. IlonumepHbIe MaTPHULIBIL.

5. Tloustue «MaTpUIAY.
TpeboBanust k MaTpuLaM.

6. Tepmorutactel. PeakTomiacTsl.
DnacToMmepsl.

7. Metonabl MOJTy4YeHUs
METAJUIMYECKUX M  TOJMMEPHBIX
MaTpHUll U UX CBOICTBA.

8. Tunel PEaKTOIIACTOB.
®eHomiacTel. AMUHOIUIACTHI.

9. Iommyperansl. Ilonmadupnsie
TJTACTUKH.

10. DnoKCUAHbBIE TIIACTHKHU.

11. TepMomnacTel M YCIOBHUS HX

BBIOOpA.
12. Buasl TepMoruiacToB
5. Ilony4yenue u TIK-4 PaboTa ¢ KOHCIIEKTOM JIEKIIHMA,
npumeHenue KM 1. TexHomorus BBeJICHHs | YUCOHOI, MeTOIlIUd‘ieCKOﬁ u 5
HaAIIOJIHUTEII. AONOJHUTCIIBHOU JIMTEPATYPOU,
2. Beesenne macTudUKaTopop B | AHAIH3 TEOPETHIECKOTO MaTepHana,
HOJH/IMCpI)I. CUCTEMAaTU3al U U3YUYCHHOI'O

3. IlpoekTupoBaHUs U3JETUNA U3
KM ¢ 3amaHHbIM KOMIUIEKCOM
CBOMCTB.

4. MeTonbl UMHUTAIIMU TIpOIECCca
(dbopMUpOBaHUS CTPYKTYpbI TpHU
pa3HBIX YCIOBHSX W peXKHUMax

nostyuenust KM.
5. IlepcnexkTuBBl INPUMEHEHHUS
KOMITO3UTOB B pa3IMYHBIX

OTpaCsX MPOMBIILICHHOCTH.
6. [IpeumyiiecTBa U HEAOCTATKU
KM.

7. TexXHNKO-2KOHOMHYECKHUE
npeumymectsa KM

MaTepHaa.

IIkana oneHUBaHUS OTBETOB HA BONPOCHI

[IIxana oreHUBaHUI

Kputepuu onieHuBaHUs

OO0yyaromuiicss TIIyOOKO W COAEPIKATEIBHO pacKpbIBaCT OTBET Ha
KaXIblii TEOPETHUECKHI BOMPOC, HE JOMYCTUB OomHOOK. OTBET HOCHUT
PasBepHYTHIH U UCUEPIIBIBAIOLINHA XapaKTep, MOKeT 000CHOBATH CBOH

«OTINYHOY
CYKACHHUA, IPUMCHUTDH 3HAHWS HA MPAKTHUKE, IIPUBECTU HCO6XO,Z[I/IMBIC
MpUMepsl HE TOJBKO IO YYeOHHMKY, HO ¥ CaMOCTOSTEIBHO
COCTaBJICHHBIC,
O6yqalom1/n71c;1 B [ICJIOM PACKPBIBACT TCOPCTUUCCKUEC BOIIPOCHI, OJHAKO
«Xopomo» OTBET XOTA OBl HAa OJWH W3 HHUX HE HOCUT pa3BEPHYTOTO H

MCYEPIBIBAIOIIETO XapaKTepa.

«YJIOBJ'IeTB OPHUTCIBHO»

OOyuaromuiicsi B LEJIOM PAacKpbIBAaeT TEOPETHYECKHE BOIPOCHl H
JIOITYCKaeT Pl HETOYHOCTEH, (pparMeHTapHO PacKPBIBAET COJIEpKaHUE
TEOPETUYECKUX BONPOCOB WM HMX PACKPBIBAET COAEPKATEIbHO, HO
JIOIyCKasl 3HAUUTEIbHBIE HETOUHOCTH.

«HGYHOBJ'IeTBOpI/ITeJ'IBHO»

O6yanOHIHfICH HC 3HACT OTBCTOB Ha IMOCTABJICHHBIC TCOPCTHUYCCKUC
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| BompochL.

6. ®oHI OLEHOYHBIX CPEACTB /AJsi NMPOBEJEHUSA TEKYyIIero KOHTPOJIA
yCIeBaeMOCTH, IPOMEKYTOYHOH aTTECTAIIUM 10 UTOTAM OCBOEHHS IV CIHUILINHBI

6.1. Ilaciopt ¢oHIa OLIECHOYHBIX CPEICTB

KonTtponupyembie
pas3aeibl (TEMBI)
JUCTIATUIAHBI

Ko n HammeHoBaHue
KOMIIETEHIIAHA

MuaaukaTop 1OCTHXEHUS
KOMITETEHIIUN

HammenoBanue
OLIEHOYHOI'O
cpencTBa

Hanomarepuaiisl,
(bU3NKO-XMMHUYECKHE
OCHOBBI
HaHOTEXHOJIOTUH,
pa3mepHbIe (P PeKThI

T1IK-4. Crocoben
OCYIIECTBIISTh
TEXHOJIOTHYECKYIO
MOATOTOBKY
MIPOU3BOJICTBA
JeTajeu
MaITUHOCTPOEHUS
CpeIHeN CII0KHOCTU

[IK-4.1. Omnpenensier
TEXHOJIOTUYECKHE
CBOICTBA Marepuaia
aeTajien
MalIuHOCTPOCHUS

[IK-4.2. Omnpenenser
KOHCTPYKTUBHBIC
0COOCHHOCTHU netanein
MalIuHOCTPOCHUS

[IK-4.3. Ananusupyer
TEXHUYECKUE
TpeOoBaHUS,
MIPEAbSIBIISIEMBIC K
JeTalsIM
MalIUHOCTPOCHUS

[1K-4.5.
OcymiecTBisieT
TEXHOJIOTHYECKUX
METO/I0B MOJTy4eHUs
3aroTOBOK JeTanen
MalIMHOCTPOEHUS

[1K-4.6.
OcymiectBisieT
CpenCTB
TEXHOJIOTHYECKOTO
OCHAIIICHHS
MIPOU3BOJICTBA,
HEOOXO0IMMBIX
peanuzauuu
pa3pabOTaHHBIX
TEXHOJIOTUYECKHIX
MIPOIIECCOB M3TOTOBJICHUS
JeTanen
MaITUHOCTPOCHHUS

BBIOOD

BBIOOp

JJIA

WH/IMBUyaJIbHbIE
KOHTPOJIbHBIE
paloThl; YCTHBI
orpoc, TECT,
3ayer.

Metoabl TOTy4YeHUs
HaHOYaCTHI] u
TEXHOJIOTHH
(dbopMupoBaHUs

HAaHOCTPYKTYD

[1K-4. Cnocoben
OCYILLECTBIATH
TEXHOJIOTHYECKYIO
IIOATOTOBKY
MIPOU3BOJICTBA
IeTanen
MaIIMHOCTPOEHUS
CpeaHEN CIIOKHOCTH

IIK-4.1.  Omnpenensier
TEXHOJIOTHYECKHE
CBOICTBa MaTepuana
JIeTalei
MalIuHOCTPOEHUS

[IK-4.2. Omnpenenser
KOHCTPYKTHUBHBIE
0COOEHHOCTH neTaei
MalIMHOCTPOEHHUS

WH/IMBUyaJIbHBIE
KOHTPOJIbHBIE
paloThI; YCTHBIN
orpoc, TECT,
3ayer.
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Konrponupyemble
paszeisl (TeMbl)
JMCHUIUIMHBL

KO).'[ 1 HAMMCHOBAHUC
KOMIICTCHIINH

WHaukaTop JOCTHXKCHUS
KOMIICTCHIIHMH

HanmenoBanue
OLICHOYHOI'O
cpencTBa

[1K-4.3. Amnanusupyer
TEXHHYECKUE
TpeOoBaHUS,
MPEIbSBIISIEMBIC K
JeTalsIM
MaIIHHOCTPOCHUS

[1K-4.5.
OcymiecTBisieT
TEXHOJIOTUYECKHX
METOJIOB MOJTy9eHUS
3aroTOBOK neranein
MaIIHHOCTPOCHUS

[1K-4.6.
OcymiecTBisieT
CpEICTB
TEXHOJIOTUIECKOTO
OCHAIIICHUS
MIPOU3BO/JICTBA,
HE00OXOIUMBIX
pean3anuu
pa3paboTaHHBIX
TEXHOJIOTUIECKIX
MPOLIECCOB M3TOTOBJICHHUS
Jeranei
MaIIMHOCTPOCHUS

BBIOOP

BBIOOD

JJIA

Ornpenenenue
KIaccupuKanus
KOMITO3UITHOHHBIX
Matepuaios (KM)

[TK-4. Cnocoben
OCYULIECTBIISATh
TCXHOJIOTHYCCKYIO
MOATOTOBKY
MIPOM3BOJICTBA
Jieranen
MalIMHOCTPOCHUSA
CpeIHEN CII0KHOCTU

[IK-4.1. Omnpenensier
TEXHOJIOTHYECKHUE
CBOICTBA Marepuaia
JieTanen
MalTuHOCTPOCHUS
IIK-4.2.  Omnpenensier
KOHCTPYKTHUBHBIE
0COOEHHOCTH neTanein
MalTuHOCTPOCHUS
I1K-4.3. Ananusupyer
TEXHUYECKUE
TpeGoBaHus,
MIpEAbSIBIISIEMBIC K
JIeTansIm
MalTuHOCTPOCHUS
[TK-4.5.
OcymecTBisier
TEXHOJIOTHYECKUX
METOJI0B MOTyYEHUS
3aroTOBOK Jeranei
MalTuHOCTPOCHUS
[1K-4.6.
OcymecTBisier
CPEICTB
TE€XHOJIOTHYECKOT0

BBIOOD

BBIOOD

HHIWBUIYAJIbHBIC
KOHTPOJIbHBIE
paboThl; YCTHBIN
ompoc, TECT,
3a4er.
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Konrponupyemble
paszeisl (TeMbl)
JMCHUIUIMHBL

KO).'[ 1 HAMMCHOBAHUC
KOMIICTCHIINH

WHaukaTop JOCTHXKCHUS
KOMIICTCHIIHMH

HanmenoBanue
OLICHOYHOI'O
cpencTBa

OCHAIIEHHS
MIPOU3BO/JICTBA,
HEO0OXOIUMBIX
peanuzanuu
pa3paboTaHHBIX
TEXHOIOTHIECKUX
MIPOIIECCOB M3TOTOBJICHHS
JeTainei
MaIIHHOCTPOCHUS

IS

OcCHOBHEIE
KM. Marpuna
Hanosauteiasr KM

KJIaCChI

)51

T1IK-4. Crocoben
OCYIIECTBIISATh
TE€XHOJIOTHYECKYIO
MOATOTOBKY
MPOU3BOJICTBA
JeTajeu
MaIlIMHOCTPOEHUS
CpeaHEN CIOKHOCTH

[IK-4.1. Omnpenensier
TEXHOJIOTUYECKHE
CBOICTBA Marepuaia
aerainen
MaIIuHOCTPOCHUS

[IK-4.2. Omnpenenser
KOHCTPYKTUBHBIC
0COOCHHOCTHU netanein
MalIuHOCTPOCHUS

[IK-4.3. Ananusupyer
TEXHUYECKUE
TpeOoBaHUS,
MIPEIBSBISIEMBIC K
JeTalsIM
MalIuHOCTPOCHUS

[1K-4.5.
OcymiecTBisieT
TEXHOJIOTUYECKHIX
METO/IOB MOJTYyYEHUS
3aroTOBOK Jeranei
MalTuHOCTPOCHUS

[1K-4.6.
OcymiecTBisieT
CpEenCTB
TEXHOJIOTHYECKOTO
OCHAIIICHHS
MPOU3BOJICTBA,
HEOOXOTUMBIX
peanu3anuu
pa3paboTaHHBIX
TEXHOJIOTHYECKUX
MPOLIECCOB M3TOTOBJICHUS
Jeranei
MaIIMHOCTPOCHUS

BBIOOD

BBIOOD

IS

HHIWBUYAJIbHBIC
KOHTPOJIbHBIE
paboThl; YCTHBIN
ompoc, TECT,
3ayer.

[Tonyuenue
npumeHenne KM

T1IK-4. Criocoben
OCYIIIECTBISTh
TGXHOJ’IOFI/I‘IGCKYIO
MOATOTOBKY
MTPOU3BOJICTBA
JeTaneu
MaIHI/IHOCTpOGHI/Iﬂ

[IK-4.1. Omnpenenser
TEXHOJIOTUYECKHE
CBOICTBA Marepuaia
JeTanen
MAaIIMHOCTPOEHHUS

[IK-4.2. Omnpenenser
KOHCTPYKTHBHBIE

WH/IMBUyaJIbHBIE
KOHTPOJIbHBIE
paloThI; YCTHBIN
orpoc, TECT,
3ayer.
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Ne | KoHTponupyembie Konx n nanmeHoBanue HNupukatop A0CTHKEHUS HanmenoBanue
pa3zaensl (TeMbl) KOMIICTEHIIUHN KOMIICTCHIIHMH OILICHOYHOTO
TUCIUITIIAHEI cpencTBa

CpeIHEel CIOKHOCTH | OCOOEHHOCTH netanein
MaIIHHOCTPOCHUS
[1K-4.3. Amnanusupyer
TEXHHYECKUE
TpeOoBaHUS,
MPEIbSBISIEMBIC K
JeTalsIM
MaIIHHOCTPOCHUS
[1K-4.5.
OcymiecTBisier  BBIOOD
TEXHOJIOTUYECKHUX
METO/I0B MOJTy4eHUS
3aroTOBOK netanein
MaIIHHOCTPOCHUS
[1K-4.6.
OcymecTBiusier  BBIOOD
CpeICTB
TEXHOJIOTUIECKOTO
OCHAIIICHUS
IPOM3BOJICTBA,
HEOOXOTUMBIX st
peanuzanuu
pa3paboTaHHBIX
TEXHOJIOTUIECKIX
MPOLIECCOB M3TOTOBJICHHUS
Jeranei
MAIIMHOCTPOEHUS

Jranbl ¢GopMuUpPOBaHMS KoMmmeTeHUuil B mnpouecce ocBoenus OIIOII
MPSIMO CBSI3aHBI C MECTOM JUCITUIUIMH B 00pa3oBaTeabHOM nporpamme. Kakprit atan
dbopMHUpPOBaHUST KOMIETEHIIMU, XapaKTePU3YeTCs ONpPEJCIICHHBIMU 3HAHUSIMH,
YMEHUSMH W HaBbIKaMU U (WJIM) OMNBITOM MPO(PECCHOHATBLHON NeATeTbHOCTH,
KOTOpbIE  OLEHMBAIOTCS B  IMPOLECCE TEKYLIEro KOHTPOJIS  yCIEBAEMOCTH,
MPOMEKYTOUHON aTTECTAIlMU MO TUCHUIUIMHE (MPAaKTHUKE) U B MPOIIECCE HTOTOBOU
aTTECTallH.

Hucunmnaa «HaHO- #M KOMIIO3MIIMOHHBIE  MaTEpUalbDy  SBISIETCSA
MIPOMEXYTOUHBIM JTAllOM KOMILJIEKCA IUCIUIUIMH, B XOJ€ H3YyUYCHHS KOTOPBIX Y
CTyJIeHTOB (hopmupyrorcst komnereHuu [1K-4.

®opmupoBanue komnereHiuu [1K-4 HaunHaeTcs ¢ W3y4eHUS ITUCIUILUIMHBI
«TexHonorusi 3aroTOBUTENILHOIO MPOU3BOACTBA» M MPOAODKACTCS MPU H3YUYECHHUH
CENYIOIUX JUCUUIIIMH «TeXHOJIOTMYecKre TMpoIecchl B MAUIMHOCTPOCHUNY,
«O0opy10BaHNE MAIIMHOCTPOUTENIBHBIX MPOU3BOACTBY, «HeTpanuiunoHHbie METObI
o0paboTkn MarepuayioB», «EnuHas cucTteMa KOHCTPYKTOPCKOM JOKYMEHTAIN,
«OCHOBBI TEXHUYECKOTO U3aitHay, «ITpousBoicTBEHHAs MPaKTHKA:
TEXHOJOTn4YecKas (IPOEKTHO-TEXHOJIIOTUYECKAS) PAKTUKAY.
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3aBepmiaerca pabora 1o (QOPMUPOBAHUIO Yy CTYAEHTOB YKa3aHHOM
KomneTeHunn B xone «lIpenmunnomHon npaktukn» U ['ocy1apCTBEHHOM MTOrOBOM
aTTeCTallMM: IIOArOTOBKAa K NIPOLEAYpEe 3allUThl W 3allTa  BBIITYCKHOMN
KBaJIM(DUKAIIMOHHOW PabOTHI.

HtoroBas omenka copmupoBanHocTH KomrereHnuid [1K-4 ompenensercs B
IIEpUOJ MOATOTOBKH M CIAYX F'OCYIAPCTBEHHOTO DK3aMEHa.

B npouecce u3yyeHHus IMCUUILIMHBI, KOMIIETEHIMH TaKKe (POPMHUPYIOTCH
MO0J3TAIHO.

OcHoBHbiMH dTanamMu  ¢GopmupoBanus [1K-4 npu u3ydeHUU IUCHUILTAHBI
b1.J(M).B.JIB.3.2 «HaHo- u  KOMIIO3UIIMOHHBIE  MaTepUaNbD»  SBISETCS
MOCJIEIOBATEIbHOE H3YUYEHUE COJEPKATEIbHO CBSI3aHHBIX MEXIYy €000 TeM
yueOHbIX 3aHATHH. V3ydyeHne Kak10il TeMbl MpejrnoaraeT OBIaJIeHUE CTYJIEHTaMU
HEOOXOJUMBIMU JIECKpUNTOPaMHU (COCTaBISAIOUIMMH) KOMIETeHUud. Jljig oueHku
YPOBHSI C(POPMUPOBAHHOCTH KOMIETEHIMI B MPOLECCE H3YYECHHs JUCUUILIUHBI
IIPEAYCMOTPEHO TMPOBEICHHUE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH II0 TEMaM
(pa3zmenamM) AUCHUILUIMHBI U IPOMEXYTOYHOM aTTeCTallUU MO JUCLHIUIMHE — 3a4eT.

6.2. KoHTposbHbIE 3aJaHUSI W MaTepHaJIbl, HEOOXOAMMBbIE Il OIEHKH
3HAHWI, YMeHHH W HABBIKOB H (WJIHM) ONbBITA AeATEJbHOCTH, XapaKTePHU3YIOIINX
Tanbl (POPMUPOBAHNS KOMIIETEHIIMH B Tpomecce OCBOEHHs 00pa3oBaTeIbHOM
MPOrpamMMblI

6.2.1. KonTposbHble BOmpochl 1m0 TemMam (pa3gejaam)  JJA
onpoca/codeceJ0BAaHUA HA 3AHATUAX

Tewma (pazaen) \ Bormpocsl
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Tewma (pazzaen)

Bompocst

1. Hanomarepuaisl,
(U3NKO-XMHYECKHE
OCHOBBI HAHOTEXHOJIOT U,
pa3mepHbIe 3P eKTh

[1K-4

1. OcHOBHbIE TOHATHS HAHOXMMHH: HAHOYACTHIIBI, KJIACTEPBHI,
HAaHOKPHCTAJUIbI, HaHO(a3a, HAHOCUCTEMbI, HAHOKOMITO3UTHI.

2. XapakTepucTHKa HAHOMATEPUAJIOB, UX KIACCU(PHUKAIIHSL.

3. OObeMHbIE ~ KOHCTPYKIIMOHHbIE U (DYHKIIMOHAJIbHbBIE
HAaHOCTPYKTYPUPOBAaHHBIE ~ MaTepuaibl (METAIBl M CIUIABHI,
KepaMHKa, KOMITO3UTHI U THOPHIBI).

4. VYraeponHele HaHOMAaTEpUANbl: HAHOAJIMA3bl, YIJIEPOJHBIC
HaHOTPYOKH, (yruiepeHsl, rpadeH.

5. Opranuyeckue U MoJIMMEpPHbIE HAHOMATEPHUAJIbl U BOJIOKHA.

2. MeTroasl mojiy4eHus
HAHOYACTHI[ ¥ TEXHOJIOTUH
hopMupoBaHHS

HAaHOCTPYKTYp

[1K-4

1. IBa mpuHIuna GopMUPOBAHUS HAHOYACTHI] U HAHOMATEPHAJIOB.

2. TeopeTndeckre OCHOBBI XHMHUYECKHUX METOJIOB, OCOOEHHOCTH
XUMUYECKUX PEeaKIUi MEXJy HAHOYACTUIIAMH II0 CPaBHEHUIO C
XUMHYECKUMHU MPEBPALICHUSIMI MaKpOYaCTHII.

3. [IpupoHbie HaHOMaTEPUAIBI. 30JIb-TEIb-TEXHOJIOTHH.

4. MexaHoXuMus.

5. Kpuoxumus. Dnexrpodopes. Criekanue.

6. OnTuueckas nutorpadusi CcyOMUKPOHHOTO pa3pelieHusl.

3. Onpenenenue u
KJ1accupuKamms

KOMITO3UITUOHHBIX
MarepuanoB (KM)

[1K-4

1. 3nauenue KM B cOBpeMEHHOM MUPE U CBSI3b C APYTUMH HayKaMHU.

2. OrmpeneneHue TMOHATUH — KOMIO3UIIMOHHBIE MaTepUaIbl,
KOMIIO3UTHBIE MaTe€pHajbl, KOMIO3HTHI.

3. Kimaccudukanus kommnozutos 1o 'OCT 33742-2016.

4. TepMuHbl U ompeAesaeHUs KOMIO3UTOB noaumepHsix no ['OCT
32794-2014.

5. Knaccuduxkanuss KM no cTpykType U BUAY HAIOJHUTENS; IO THITY
MaTPHIIBL; IO TEOMETPHH ApMUPYIOIINX SJIE€MEHTOB.

6. Cxembl ctpykTypbsl KM.

4. OcHoBHBIE Kiaccel KM.
Martpuiia u HamoJIHUTETh
KM

[1K-4

1. MarpuuHble CHUCTEMBI, COCTOSIIME W3 HENpephIBHON (a3bl
(MaTpuIBl) ¥ IUCTIEPCHOM (a3bl.

2. KoMno3unuu ¢ BOJOKHUCTBIMU HAIIOJTHUTEISIMHU.

3.Tunet KM ¢ MeTannnyeckoil 1 HeMeTallInueckoi MaTpuen. Tumst
KM 1o npupoae MaTpuisl.

4. TlomumepHble KOMIO3UTHI Ha ocHOBE BoJIOKOH (BIIKM). Bunsl
BIIKM. OcHoBHble rpynnsl [IKM

5. Matpunia u ABH.

6. TepMOIUIacThl, PEAKTOIIACTHI.

7. Bunel KM ot coctaBa ABH.

8. CreneHp apMHpOBaHUS U pacNoyoKeHHE BOIOKOH B ABH u
BIIKM. OGbEMHBIE CTETIEHU apMUPOBAHUSI.

9. AHu30TpONUSA PACIONIOKEHNS U AJIMHA BOJIOKOH.

10. Ocnosnsble Buabl ABH. TpexmepHbie CTPYKTYpHI.

11. OcHoBHBIE MapamMeTpsbl nporeccoB noayueHus KM.

12. Metoabl nonydenus uzaennii u3 BITKM.

5. Ilonyuyenue u
npumeHenne KM

[K-4

1. ITonmyuenue 3aroroBok st KM.

2. Ilonyuyenue npenperos. [lpenperun m mpenperoBas TEXHOJOTHSI.
Cdepsl mpuMeHEHUS TPEMPETOB.

3. ApaMuHO€ BOJIOKHO M HUCTOpHUsl ero mnosiBjieHus. CBOHCTBA U
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Tewma (pazzaen) Bormpocsl
MpUMEHEHHE apaMuja.  ACCOPTUMEHT BOJIOKOH M3 apaMUIOB.
[Tapaapamupsl.
4. Ocobas dopma KM — cotoBele KoHcTpyKiuu. CoToBas

koHcTpyKiuss KM u dopmsl sueek 3anmomauTens. CocTraB COTOBBIX
KOHCTPYKIIUH.

5. CnocoObl monydyeHUs BOJOKOH. BOJOKHA:  CTEKJISHHBIE,
yriepoiHble, OOpHBIE, OpraHUYECKUE.

6. CniocoOb1 nonmyuenuss KM u I[IKM.

7. Ilpoueccel npu n3rotoBieHuu [TKM.

IHIkaa onleHUBaHHUS OTBETOB HA BONPOCHI

[IIxana oneHuBaHUsI

Kputepuu onenuBanust

OOyyaromuiicst T1yOOKO U COAEPIKATEIbHO PACKpbIBAE€T OTBET Ha

«OTIN4HO» KKl TEOPETUUYECKUI BOIIPOC, HE JOMYCTUB OMIMOOK. OTBET HOCUT
Pa3BEPHYTHIN U MCUEPIIBIBAIOLIMI XapaKTep.

OOyuarmuiicss B II€JIOM PacKpbIBA€T TEOPETHUYECKHE BOIPOCHI,

«Xopormo» OJIHAKO OTBET XOTs Obl Ha OJMH U3 HUX HE HOCUT Pa3BEpHYTOro U

MCYEPIBIBAIOILEIO XapaKTepa.

((Y,I[OBJ'IGTBOpI/ITCJ'ILHO»

OOyuarouiics B 1IeIOM PacKpbIBAeT TEOPETHUECKUE BONPOCHI U
JIOTyCKaeT  psAJ ~ HETOYHOCTEW,  (parMEHTapHO  PACKPBHIBAECT
COJepKAHUE TEOPEeTHUECKUX BONPOCOB WM HMX  PaCKpbIBaeT
COJEPKATENbHO, HO IONYCKas 3HAYUTEIbHbIC HETOUHOCTH.

((HeyI[OBJ'IeTBOpI/ITCJ'IbHO»

OOyuaromuiics He 3HaeT OTBETOB Ha IIOCTaBJICHHBIE TEOPETHUECKUE
BOIPOCHI.

6.2.2. OleHOYHbIE CPEACTBA OCTATOYHBIX 3HAHMII (TECT)

IK-4

1. Kakyto poJib UrpaeT HaroJIHUTENh ISl KOMIIO3UIIMOHHOTO MaTtepuasa?

A) ompenensieT ypoBeHb paboyueil TemMmneparypbl BCel CHUCTEMBbI

b) okasbiBaeT onpenensitoniee BIMIHUE Ha CBOMCTBA KOMITO3UTA

B) BocipriHUMaeT U nepepacnpenensieT Harpy3ku OT BHEITHUX CHUIT

I') onpenenser paboTOCIIOCOOHOCTD B arpeCCUBHOM cpeie

2. Kakue n3 nepeunciieHHbIX TOJIMMEPOB OTHOCSITCS K TPyNIEe KOMIIO3UIMOHHBIX ?

A) I'etunakc

b) Kanpon

B) Yraennactuk
I') ®Topomnnact
) TekcTonut

3. 3aBUCAT 7M1 CBOMCTBA U3/EIHI U3 TTOJIUMEPHBIX KOMITO3UIIMOHHBIX MaTEPUAIOB OT
TexHoJiornu ux hopmoBanusi? Beibepure olUuH OTBET:

A) na
b) et
B) He 3aBucst

I') no-pa3HOMy MpHU pa3IMUYHBIX TEMIEPATYPHBIX PEKUMAX
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4. YTO UCNoNb3yIOT B KAU€CTBE APMUPYIOIIMX HAMTOJHUTENIEH B KOMITO3UIIMOHHBIX
Marepuanax?

A) mopouiku

b) rpanynsl

B) Bosiokna

5. Uto ABNIsAETCS CAECPKUBAIOIIMM (DAKTOPOM B MPUMEHEHUH HAaHOPa3MEPHBIX
HanosHuTenen st KM?

A) OTCYyTCTBHE TEXHOJIOTUN

b) HenoCTYTHOCTE ChIpbA

B) BbIcOKast cTOUMOCTD

6. K ueMy npuBOIUT BBEICHHE HAHOPA3MEPHOTO HATIOJHUTENS B KOMITO3UIIMOHHBIH
Marepuan?

A) ynemeBmusieT ero

b) ynydiaer ero MeXaHU4eCKHE XapaKTEPUCTUKU

B) ympomiaet npouecc ¢popmMoBaHus

7. KakuM 13 npejioKeHHbIX METOA0B MOTYT OBITh MOJYy4Y€Hbl HAHOIIOPOILLIKH
METAJLIOB JU1sl u3roroBieHus KM?

A) pacTBOpeHHE MeTalIa

b) ucrtupanue meranna

B) ucnapenue meranna

8. UTO MCHOB3YIOT B KAYECTBE CBA3YIOIIEr0 MaTepuasa’?

A) Kayuyku

b) mopornacTsl

B) tepmoruiactel

I') peakToruiacTbl

9. Kakyto poJib urpaet maTpuiia 1Jisi KOMIO3UIIMOHHOTO MaTepuaia?

A) oka3bIBaeT ONpeeNsIollee BIMSIHUE Ha CBOMCTBA KOMIIO3UTA

b) sBnsercs pacnpeneieHHbIM KOMIIOHEHTOM

B) BocnippuHuMaeT OCHOBHbBIE HAIPY3KHU

') cBsI3bIBaET pa3HOPOAHBIE MATEPUATIBI

10. Yem 00ycnoBiieHO nosiBIeHUE HOBBIX cBOMCTB KM mpu nepexone k
HaHOJMCIEPCHBIM cUCTEMaM?

A) BBICOKUM ypOBHEM JUCIEPCHOCTU

b) BbICOKOI 4MCTOTOM MaTepuanoB

') BbICOKO CTPYKTYPHOM HEOAHOPOIHOCTHIO

11. Kakoii MeTo1 He OTHOCHTCSI K OCHOBHBIM METO/IaM IOJTYYEHUS YIIAEPOIHBIX
HAHOTPYOOK M HAHOBOJIOKOH?

A) yrosoii

b) JlazepHo-TepmMuueckuii

B) [Muponutuueckuii

I') BuorexHonornueckuit

12. O0pazoBanue cynepMoJIeKysbl B CyIPaMoJIEKyIIPHOM XUMUU MOKHO OITUCATh
KaK:

A) Peuenrop + cyocTpat(bl)

b) Penenitop + perentop
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B) Cybctpat + cydctpat(bl)

I') Peuenrop + MOHOMEPHI

13. Kaxoii 13 MUKPOCKOTIOB N300pETEH MO3KE OCTATBHBIX?

A) CkaHUPYOIHI CUIIOBO MUKPOCKOM

b) CxaHupyromuii TYHHEIbHBIM MUKPOCKOI

B) PactpoBsiii MuKpockon

I') [IpocBeunBaromuii 3IEKTPOHHBIA MUKPOCKOI

14. Kakast 3 HaHOCTPYKTYp SABJISIETCS] TEPMOJMHAMUYECKU HEYCTOMUNBOM?
A) Mukposmysbscust

b) Munemisl

B) Yruneponnsie HaHOTpYOKH

I') HanocTpykTyphbl, hopMupyrommecs HHTCHCHBHOM IUIACTHYECKOH JedhopMaliueit
15. Yto Takoe dymiepen?

A) XKenezoconaeprkaias HaHOCTPYKTYpa, UCIIOIb3yeMasi B MEIUIIHE

b) Yraeponnas nanotpyOka

B) CemeiicTBO mapooOpa3HbIX MOJIBIX MOJIEKYJ 0011eit opmyiibl Cn

I') Ilnockuit mucT rpadguta MOHOMOJIEKYJISIPHOM TOJIITUHBI

16. Kak mensiercs BkJag MexxkdazHoi 001acTu B 00111ME CBOMCTBA 00BEKTA MPH
YMEHBIICHUU €ro pazmepa’?

A) IIpu ymMeHbllIeHHH pa3Mepa 00beKTa BKIIaJ MeX(pa3HOM 00JacTu B o01ue
CBOMCTBAa 0OBEKTA YMEHBILIAETCS

b) [Ipu ymenbIiiennu pazmepa 00bekTa BKIIa Mex(pa3HoH 00IacTH B oO1ue
CBOMCTBa 0OBEKTA YBEIMYUBACTCS

B) [Ipu ymensiiennn pasmepa 00bekTa BKIIa Mexda3Hoi 00acTu B o01ue
CBOMCTBa 00BEKTa MPOXOIUT Yepe3 Makcumym mpu 100 um

I') [Ipu ymensIiennn pazmepa 00bekTa BKIag Mexda3Hoi 00acTu B o01me
CBOMCTBa 00BEKTa MPOXOAUT yepe3 MUHUMYM Tipu 100 HM

17. Yro Takoe HAHOTPYOKU?

A) IIpOoTs’KEHHBIE CTPYKTYPbI, COCTOSILIUE U3 CBEPHYTHIX IT'€KCArOHAJIBHBIX CETOK C
aToMaMmH YIJIepoja B y3Jiax

b) CemeiicTBO 1m1apoo0pa3HbIX MOJIBIX MOJIEKYJ ob1ieit popmyinoi Cy

B) [IpoTskeHHbIE CTPYKTYPBI U3 YIVIEPOAHBIX MEPETUIETEHHBIX LEnen

I') MerannoopraHn4eckue BUTbIE TOJIMMEPHI

18. Yro Takoe pazmepHbiii 3(HEKT B TEXHOIOTUH HAHOMATEPUATIOB?

A) V3meHeHne cBONCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT pa3Mepa 3JIEMEHTOB UX
CTPYKTYpbI

b) Usmenenue pazmepa HaHOOOHEKTOB B 3aBUCUMOCTH OT BHEIITHUX YCIOBHUI
B) U3menenne cBONCTB HAaHOOOHEKTOB B 3aBUCUMOCTH OT BHEIIIHUX yCIOBUMN
I') U3meHeHue pa3mepa HaHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa

19. Yto o3navaeT TepMuH "HaHO"?

A) Hano (mo-rpedecku nanos) o3HayaeT KapJiuk

b) Hano (mo-apeBHerepMaHcKy nanor) 03Ha4aeT THOM

B) Hano (no-urtanbssiHCKM nano) 03Ha4yaeT MaJICHbKUN YeJI0BEK

I') Hano (nmo-ucnancku nanes) o3Ha4aeT MEJIKOE KUBOTHOE
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20. Ykaxxute NpaBUIbHYIO [IOCIIEI0BATENLHOCTh BUJOB JUTOrpaduy B 3aBUCUMOCTH
OT YMEHBILIEHUS pa3Mepa NoJIy4aeMbIX 3JIEMEHTOB MHTErpaibHbIX cxeM (MIMC)

A) Ontrnueckast » Y ®O-nurorpadus » PeHTTeHOBCKas > DIEKTPOHHO-TydeBas

b) DnexTponno-nyuyesas » Penrrenosckas » Y @-nurorpadus » Ontudeckas

B) PentrenoBckas » Y ®-nutorpadus » Ontudeckas » IIEeKTPOHHO-Ty4YeBast

I') Y®-murorpadus » Onrudeckas » DISKTPOHHO-IIy4YeBas > PeHTreHOoBCKas

21. Kakoi METOZI HE OTHOCUTCSA K OCHOBHBIM METOJaM ITOJIyYEHHUS! YIIIEPOIHBIX
HaHOTPYOOK Y HAHOBOJIOKOH?

A) lyrosoi

b) JlazepHo-TepMuueckuii

B) Iuponutrnueckuit

I') buoTexHonorundyeckuii

22. Kakoe orpeneneHle HaHOTEXHOJIOTUH SBJIsieTCsl HanOoJiee IPaBUIIbHBIM?

A) ynpasiieHue npoueccamu macirada Mmesee 100 HM BogHOM mim Oosee
U3MEPEHHUSIX.

b) BBOI B eicTBUE SIBJIEHUS pa3MEPHOTo 3P (eKTa, 4TO MPUBOJUT K HOBBIM
MPUMEHEHUSIM.

B) ncnons3oBaHne CBOMCTB U 0OBEKTOB M MATEPUAJIOB B HAHOMETPOBOM MacliTade.
') BO3BMOKHOCTH KOHTPOJIUPYEMBIM 00pa3oM CO37aBaTh U MOJAUPHUIIUPOBATH
0OBEKTHI U UX KOMIIOHEHTHI pazmepamu MmeHee 100 HM, X0Ts Obl B OJHOM U3MEPEHUHU.
J1) co3ganue 6oJiee COBEPILIEHHBIX MaTepUaioB, IPUOOPOB U CUCTEM pa3MepaMu
meHee 100 HM.

23. /lucriepcHO-yIPOYHEHHBIMH HA3bIBAKOT KOMIIO3ULIIMOHHBIE MATEPUAIIBL, . . .

A) CTpyKTypa KOTOPBIX COCTOUT U3 MATPHULIbI U YACTUIL BTOPOH (ha3bl, BBIACIUBILEHCS B
IIpOLIECCE CTapEHUs

b) ynpoyHeHHbIE JBYMEPHBIMHU HAMIOTHUTEIAMHU

B) ynpouHeHHbIE OAHOMEPHBIMU HANIOJHUTEISIMU

') ynpouHeHHbIE€ HYJIb-MEPHBIMU HAIIOJIHUTEISIMU

J1) ylIpO4YHEHHBIMH MTOJIHOCTHIO PACTBOPUMBIMH B MaTPUILIE YAaCTUIIAMH BTOPOH (ha3bl

24. YTto B HAHOTEXHOJIOTMH 03HauvaeT abopeBuarypa NEMS?

A) HE3KO03JIAaCTUYHBIC MEXaHUYECKHe CTPYKTYpHI (non-elastic mechanical structures)
b) HopBexckoe actumomerpudeckoe odmectBo (Norwegian estillometric society)
B) nanosnekTpomMexannueckue cucteMsl (Nano-electro-mechanical systems)

') HaHOYH3KMM ¢ MaTpUYHBIM CHHTE30M (Nanoenzyme with matrix synthesis)

25. YUto Takoe «acceM0O1ep» B HAaHOTEXHOJOTUH?

A) yCTpOHMCTBO JIJIsi COPTUPOBKH MOJICKYJI ITO THIIAM

b) Bug cencopa

B) HaHOMUIBTp 7151 OUMCTKH BO3AyXa

I') HaHOPOOOT, CITOCOOHBIH CO3/1aBaTh KOMTUU CEOs M IpyTHe MPEIMEThHI

26. Kakue u3 nepevrciieHHbIX MaTepraIoB MPUMEHSIIOTCS JUTsl CO3/TaHUS
HAaHOMEXAHUYECKUX CUCTEM?

A) MeTaibl

b) kpemumii

B) nepeBo
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I') monumepsbr

27. . K MeToiaM XUMHYECKOTO OCaXIeHUs (PYHKIIMOHATBHBIX TOKPBITHI (METOT
XOII-CVD) otHOCHT:

A) ocaxxieHrne (pyHKIIMOHAIBHBIX MOKPBITHI Ha padoyne NOBEPXHOCTH U3EIHS
IIyTEM F'eHepaluy BENIECTBA B BAKYYMHOE ITPOCTPAHCTBO KaMephI € MoAaden
peakimonHoro raza (Nz, Oz, CxHyu np.);

b) ocaxxaenne GpyHKIIMOHAIBHBIX TOKPHITHI Ha paboure MOBEPXHOCTH U3ACTUI
yTEeM BOJIOPOJHOTO BOCCTAHOBJICHUS IMAPOTAa30BBIX CMECEH, COJIEPIKAIIUX
raJIOTeHU/Ibl METaJJIa U COCTUHEHMUSI, SBJISIFOIINXCS TOCTABIIMKOM BTOPOTO
KOMITOHEHTA ¥ BOJIOPOJIa, KOTOPBINA CIY>KUT OJJHOBPEMEHHO T'a30M-TPaHCIIOPTEPOM U
BOCCTaHOBUTEJIEM;

B) ocaxxnenne nOHOB MeTalla U3 BOJHOTO pacTBOpa XJIOpUia MeTaia 6e3
IIPOITYCKAHMS Y€PE3 HErO JIEKTPUIECKOTO TOKA.

28. NzrotoBnenune AeTajield UK UX MPOTOTUIIOB METOIOM Ja3epHOM
crepeosutorpadun (Metoq SLLA) Ha3bIBAIOT:

A) U3rOTOBJICHHE IETAJIA WU €€ MPOTOTHUIIA TyTEM MOCIOMHOTO AUCTIEPCUOHHOTO
oTBepAcHUs noauMepa (hoTonoJIMMEpHU3aluK) ¢ MOMOUIBIO JIA3EPHOTO JIyYa;

b) nzroroBnenus neranu myTeM U30MpaTEIbHOrO JIA3EPHOTO CIIEKaHUS TOPOIIKOBBIX
MaTepHualoB U3 Pa3IMYHbIX METAJUIOB, KEPAMUKH, OJIUAMUIOB, TOJTUKAPOOHATOB,
BOCKa, HEUJIOHA;

B) usroroBienue geranei npu HapaMBaHUK CIOUCTHIX OOBEKTOB J10 MOJIHOTO
BOCITPOM3BOJCTBA U3ECIHS.

29. 3a30pbl MEXKTYy ITyaHCOHOM U MaTpUIIEH B IITAMIIaX JJIsl HPOOUBKU-BBIPYOKH
IJIACTMACC BBIOMPAFOTCS:

A) 6onpIIIMU, YeM MPU 00pabOTKE METAIIJIOB;

b) MenbmnMu, yem nipu 00paboTKE METAIIIOB;

B) takumu xe, kak npu 00pabOTKe METaJJIOB.

30. CBapka noaumMepoB IPOU3BOIAUTCS:

A) ipu TemnepaTtype BI3KOTEKYUYEro COCTOSIHUS;

b) npu Temneparype BbICOKO3JIaCTUYECKOTO COCTOSHUSA;

B) npu komHaTHOM TeMIiepartype;

I') mpu Temneparype mjiaBjaeHus

Kiou k Tecram:

Ne | IIpaBuibHbII Ne | IIpaBuibHbII Ne | IIpaBuibHBII
BOI OTBET BOI OTBET BOI OTBET
poca poca poca
1 A 11 r 21 b
2 r 12 A 22 A
3 A 13 r 23 B
4 B 14 A 24 A
5 b 15 b 25 b
6 r 16 b 26 b
7 A 17 B 27 r
8 b 18 A 28 B
9 b 19 B 29 A
10 B 20 r 30 b
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Ikana OLCHUBAHMA PE3YyJbTAaTOB TECCTUPOBAHUS

% BepHBIX pelIeHUi (OTBETOB) [[Ixana oneHUBaHUS
85-100 OTIIUYHO
70-84 XOpOIIO
50- 69 YIOBJIETBOPUTEIIHHO
0-49 HEY/I0BJICTBOPUTEIHHO

6.2.3. UnauBuaya bHasi KOHTPOJbHAs padoTa
IK-4

BapuaHT MHIMBUAYaNbHOIO 3aJaHUSl OIpPEAENSETCS COIVIACHO TalyuLe IO
CyMMe€ JIBYX NOCJIEAHUX HUPP CTyAEHUECKOro mudpa.

Bapuant Howmepa 3ananuii
0 1 20 39 58 77 96 115 134
1 2 21 40 59 78 97 116 135
2 3 22 41 60 79 98 117 136
3 4 23 42 61 80 99 118 137
4 ) 24 43 62 81 100 119 138
5 6 25 44 63 82 101 120 139
6 7 26 45 64 83 102 121 140
7 8 27 46 65 84 | 103 122 141
8 9 28 47 66 85 104 123 142
9 10 29 48 67 86 105 124 143
10 11 30 49 68 87 106 125 144
11 12 31 50 69 88 107 126 145
12 13 32 ol 70 89 108 127 146
13 14 33 52 71 90 | 109 128 147
14 15 34 53 72 91 110 129 148
15 16 35 54 73 92 111 130 149
16 17 36 95 74 93 112 131 150
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Bapuant Howmepa 3ananui
17 18 37 56 75 94 | 113 132 151
18 19 38 S7 76 95 114 133 152

1. 3nauenne KM B COBpeMEHHOM MHpE U CBSA3b C IPYTUMH HAyKaMH.

2. OnpeneneHne NOHATUA — KOMIO3UMLMOHHBIE MaTepuaibl, KOMIIO3UTHbBIE
MaTepuabl, KOMIO3UTHI.

3. Ucropuueckue acrieKThl TUCHUIUINHBL. J[peBHHUE CTPOUTEIBHBIE MATEPUAIIBI U3
komro3uTa. J/IpeBHue noporu ¢ wucnoiap3oBanueMm KM.J/[peBHUE MNOCTPONKH U3
KOMII03uTa. J[peBHUE Cyia 1 MOCThI N3 KOMIIO3UTA.

4. O peanuzauuu «IIporpammel pazsutust KM B POy.

5. TlepcnexktuBsbl U npodsemsl pazputus KM.

6. IIpumepsl MpoayKIMu KOMIO3UTOB B POD.

7. KpynHeiiive HaydHbIe [EHTPbI U MPEANPUATHS, 3aHUMAIOIIHECS pa3pabOTKaMH B
obnactu KM.

8. Knaccudukamms kommo3ntos o ['OCT 33742-2016.

9. TepmuHBI 1 onpeieeHUS KOMITO3UTOB TTosimMepHbIX 1o 'OCT 32794-2014.

10. Knaccudukauus KM 1o cTpyKType U BUly HAIIOJHUTENS; 110 TUITY MATPHILIbL; 110
reOMETPUN aPMUPYIOLIUX 3JIEMEHTOB.

11. Cxewmsl cTpykTypsl KM.

12. Pa3nuuHble TEOMETPUU APMUPYIOIMIMX KOMIIOHEHTOB U CXEMbl apMHUPOBAHMS
KOMITIO3HUTOB.

13. Knaccudukarus marpuaabix KM mo cxeme apmupoBaHusi (KOHCTPYKITMOHHBIN
TIPUHITAT).

14. KM u30TponHbIe U AHU30TPOIHBIE.

15. XaotnuHo- u ynopsiioueHHo-apMupoBaHHbie KM.

16. Knaccuduxanus KM 1o pazmepy 4acTHUIl HAOTHUTEIIS.

17. Knaccudukamus KM no metonam noixydeHus (TEXHOJIOTHYECKUN TPUHITAI).

18. Knaccudukanus KM no HazHayeHUto (AKCIUTyaTallMOHHBIA TPUHIIUM).

19. Marpuunble CUCTEMBI, COCTOSIIHE W3 HENPEPHIBHOM (ha3bl (MaTpulbl) U
nucriepcHol (asbl.

20. KoMno3unuu ¢ BOJIOKHUCTBIMHU HAIOJHUTEISIMH.

21. Kommo3uiuu, UMEIINe B3aUMONPOHUKAIONIYIO CTPYKTYPY JBYX WIH OoJee
HETIPEPHIBHBIX (a3.

22. Tunel KM ¢ MeTajuIM4eCKOM M HEMETaUTMYECKOM MaTpUIleH.

23. Tunst KM no npupojae MaTpulbl.

24. KM no npupoe u popme HarmoJIHUTETIS.

25. Apwmupoannsie KM u ux cBoiicTBa.

26. ITonumepHbie kOMMO3UTHI Ha 0cHOBE BOJIOKOH (BITKM). Bunbt BITKM.

27. Apwmupyroiine BoJIOKHUCThIE HanmoaHuTe I (ABH).

28. Cxembl apmupoBanusi BKM.

29. Cxema cnouctsix KM.
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30. OcHosunbie rpynmnsl [IKM. HeHanonHeHHbIE MIACTUKH.

31. Cocras u coiictBa BIIKM. Bpi06op ocHOBHbIX KOMIIOHEHTOB BITKM.

32. OCHOBHBIE BH/Ibl ADMHUPYIOIIUX XUMHYECKUX BOJIOKOH.

33. Marpuna u ABH. TepmoriacTsl.

34. CocTaB TEpMOCTOMKHUX TEPMOILIACTOB. PeakToruiacTel. I'pymnmbl peakTomacTos.
35. Buast KM ot cocraa ABH.

36. AHM30TPOIHS PACTIOJIOAKEHHUS U IJIMHA BOJIOKOH.

37. OcnoBnbie BuAbl ABH. TpexmepHbi€ CTPYKTYpHI.

38. OcCHOBHBIE MApAMETPHI MPOILECCOB MomyueHus: KM.

39. Metoas! nosyuenus uzaenui u3z BITKM.

40. O6padoTka BIIM.

41. ApaMuIOIUIACTUKHU U WX CBOMCTBA.

42. CTexJIONIACTUKU U YTJIEIIACTUKHU, UX CBOMCTBA.

43. IlonydeHue CTEKIOMIACTUKOB U YTJIEINIACTUKOB.

44. TlonuMepHbIE MAaTPULIBI.

45. ba3aibTOINIACTUKY U UX CBOMCTBA. BOpOIIACTHKY M UX CBOMCTBA.

46. Antudpukunonasie KM u [IKM u ux tpuOo-TeXHHUYECKUE CBOMCTBA.

47. VYrnerpadurossle anTu(pukironHbie [IKM. @pukunonnasie KM u ITKM.
48. W3penua wu3 HaHokomno3uToB. HanokommnosuTHas TpyOa. HanopasmepHsiid
penbed u crnocoObl ero GopMUPOBaHUS HA TOBEPXHOCTH TPYOBI.

49. Metoab! uccnegoBanus HaHOKM.

50. Tunsl matpuil. [Tousitue «matpuia». TpeboBaHusl K MaTpUIIAM.

51. Tepmomnactsl. Peakrornnactel. 31aCTOMEPHI.

52. Meroabl NOTYyYEeHHS] METATUTMYECKUX U MTOJTMMEPHBIX MaTPHUI] U KX CBOMCTBA.
53. Twunsel peakroninacToB. @eHOMNIACTHI. AMUHOIIIACTHI.

54. Tlommyperansl. [lonuadupHbie MIACTUKUA. DTMOKCHIHBIE TUTACTUKH.

55. Ilpumenenue nonuyperana. [lonmyperaHoBbIE TIITACTHKH.

56. TepMorutacTsl ¥ yCIOBHUS UX BBIOODA.

57. Bunsl TepmonactoB. [Honmuatunen. [omunponunen. [Honuctupoi.

58. MapxkupoBka KM oTeuecTBEHHOTO MPOU3BOJICTBA.

59. Ilonyuenne 3arotoBok st KM. [lomyuenue npenperos.

60. ITpenperu u npenperosas TexHonorusi. Chepbl npruMEeHEHUs TPETPErOB.

61. [TonmydyeHue npenperoB METOIOM ITPONUTKH apMaTypel B cMonax. [lomydenue
IIPENPETOB C UCIOJIb30BAHUEM MOPOIIKOBBIX AUCIEPCHBIX MMOJIUMEPOB.

62. XosnauHrosas komnanus «KoMnosuT» v NpeanpusIThs, BXOJALIUE B HEE.

63. ApaMHIHO€ BOJIOKHO U UCTOPUS €T0 MOSIBJICHUS.

64. CoiicTBa 1 MpuMeHeHue apamuaa. BomokoHa u3 apaMuIoB: 3a pyOeKoM U B
Poccun. ApamuiHble BOJIOKHA B KOMIIO3UTaX U UX THUIIBL.

65. KeBnapoBbie BosiokHA. ApaMuIHOE BOJIOKHO pycap. Tkanb «Pycapy.

66. Ocobas popma KM — conBu4eBbIe (COTOBBIE) KOHCTPYKIIHMH.

67. CoroBast koHCTpYKIUs KM 1 hopmbl siueek 3anoJIHUTENS.

68. CocTaB COTOBBIX KOHCTPYKIUH.

69. 9b(HEeKTUBHOCTH COTOBOM KOHCTPYKIIMM B 3aBUCUMOCTH OT €€ TOJIIIUHBI.

70. TexHOIOTUYU NOJYYEeHHSI COTOBOTO 3aIllOJIHUTENIS U UX CPABHEHHUE.

71. Tunsl BOJOKOH. X cCpaBHUTENbHAS XapaKTEPUCTUKA
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72. CTEeKIIAHHBIE BOJIOKHA U UX IOCTOMHCTBA.

73. IIpouecchl MOaydYeHus: CTEKIIOBOJIOKHA.

74. YriepoaHble BOJOKHA: KapOOHU30BAaHHBIE U IpaUTH-3UPOBAHHBIC.

75. Ilony4ueHue yriepoIHbIX BOJOKOH.

76. bopHbIE BOJIOKHA U HX TTOJIydeHHE. bopoBoIb(hpaMoBbIe BOJOKHA.

77. Oprannyeckue BOJIOKHA.

78. Bomokna «KeBiap» 1 X TOCTOMHCTBA.

79. CBolicTBa apaMUIHBIX BOJIOKOH U CIIOCOO UX MOJTYYEHUS.

80. OObeuHEHNE YIIPOUHSIONUX 2JIEMEHTOB. TKaHU U TUIIBI NTEPEIICTCHUS.

81. Ocobennoctu coiictB [IKM.

82. IlpunnunuansHeie HepocTaTku [TKM.

83. @aKkTOophl, MPUBOIAIINE K yIydlieHUIO cBOMCTB [TKM.

84. CnocoOwl nmonyyenuss KM u ITKM. Ipornecce npu uzrotosnenun [TKM.

85. Ycanounsie npouiecchl pu u3roroieHun [IKM.

86. OcHoBHol criocod nosryuenuss KM. Hoseiit meton nomyuenus [TKM.

87. BayxHeMIME TUIIBI IPOMBIIUIEHHBIX CHJIAHOBBIX AIlIIPETOB.

88. CpoiictBa [IKM Ha ocHOBE KaoJIMHA U MOJIM3THIICHA BBICOKOU MUIOTHOCTH.

89. CpoiictBa [IKM Ha ocHoBe rpadurta v MOJUNPONUIICHA.

90. [Tpuembl 06paOOTKN HATIOJTHUTENECH.

91. CnnocoOblI HaHeceHus anrpeTa. [IpeuMyiiecTBa 1 HEAOCTATKU ANMPETUPOBAHUSL.
92. Ilonyuenue uzaenuit u3z [IKM.

93. IlomydyeHue NOJUMEPHOrO CJIOS HA ITOBEPXHOCTM HAIOJHUTEIS METOAO0M
pPaauKaIbHON MOJUMEpPHU3ALIAH.

94. ITonuMmepu3anus B MPUCYTCTBUU HAIIOJIHUTEIEH.

95. CpaBHEHHE MeTOA CMELICHHS] M TIOJTMMEPU3ALMOHHOTO HATIOJHEHUSI.

96. IIpoextupoBanus uzaenuii u3 KM ¢ 3a1aHHbIM KOMILJIEKCOM CBOMCTB.

97. MeToibl UMHUTAIMK poliecca (OPMHUPOBAHUS CTPYKTYPhI PU PA3HBIX YCIOBHIX
U pexuMax nonyyenus KM.

98. IlporHo3upoBaHue pexUMOB TmonydeHus wusneauit w3 KM ¢ 3amaHHbIM
KOMILJIEKCOM CBOMCTB.

99. CoBpemenHsbIl dTan npuMeHeHuss KM B pazimnuHbIX OTpaciasix TPOMBIIIIIEHHOCTH.
100. IIpumenenue ITKM npu co3nanuu mpoTUBOOOJIEIEHUTEIbHBIX HAHOTIOKPBITUH.
101. HanocTpyKTypHpOBaHHBIE YTIICTUIACTUKA U YTJIECTEKIOIACTUKH.

102. HaHOKOMMO3UTHI B @3POKOCMUYECKON 1 aBUAKOCMUYECKON MPOMBIIIIIEHHOCTH.
103. IlepcnekTuBbl npuMeHeHMs KoMo3uToB B ATIK.

104. OcHoBHbIE HanpaBIeHUSI IPUMEHEHUSI KOMIIO3UTOB B CEJIbCKOM XO351CTBE.

105. ITpeumymectBa u Henoctatku KM.

106. Omnpenenenne HanotexHonoruu cornacHo 'OCT P 55416-2013/ISO/TS
80004-1:2014.

107. Omnpenenenue tepmuHoB nmo 'OCT P 55416-2013/ISO/TS: HaHoauamaszoH,
Hay4YHbIE OCHOBbl HAHOTEXHOJIOTHMH, HaHOMAaTepuaa, HAaHOOOBEKT, HAHOCTPYKTYpa,
HaHOCTPYKTYPUPOBAHHBII Marepua, TEXHUYECKUHN HaHOMaTepual,
MIPOMBIIILICHHBI N HaHOMaTepual, HAHOTEXHOJIOTUYECKOE IPOU3BOJICTBO,
HaHOpa3MepHbIe 3DPEKT U CBOICTBO.
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108. Tumbl HaHOMaTepHanoB (COMIACHO 7 MEXIyHapOJHOW KOH(epeHUuu Mo
HAHOTEXHOJIOTHUSIM).

109. O6nacTu npuMEHEHHS] HAHOTEXHOJIOTHH.

110. IlpuBenure mpumepsbl NPOAYKIUU POCCUIICKON HAHOMHAYCTPUU.

111. Ha3oBuTe Hayku, HOSBUBIIHMECS O1aroapsi HAHOTEXHOJIOTHSIM.

112. TlpuBenurte UCTOPUYECKHE PUMEPHI UCIIOIB30BaHNUS HAHOTEXHOJIOT M.

113. Be3onacHOCTh HAHOTEXHOJIOTHIA.

114. Knaccudukaiusi puckoB 1 yrpo3 OT HAHOTEXHOJIOTHIA 00IIIeTo Xapakrepa.

115. Puck ymepba s 370pOBbS B YCIOBUAX HPOMBIIUIEHHOTO HCHOJb30BaHUS
HAHOTEXHOJIOTUH.

116. Ilepeuncnure GaxTopbl, ONpEACNAIONINEe TOKCUHYHOCTh HAHOMATEPUAJIOB.

117. WcToYHMKH MOCTYIJIEHNS HAHOYACTHI] B OKPYKAIOLIYIO CPENY.

118. Ilytm murpaumy HaHOYacTUIl B OKpykaromed cpene. Iyt moctyreHus
HAaHOYACTHI] B OPTaHU3M YEJIOBEKA.

119. Mexanocuntes. Hanodabpuka. CKOpocTh pa3MHOKEHUSI HaHO(DAOpUK.

120. Hanodabpuka n3 JJHK. HanoakTroaropsl. XuMU4YeCKHe HAHOAKTIOATOPBI.

121. PermuukaTtopsl. MexaHu3M JIBUKEHHUS HAHOABTOMOOMJIA.

122. Kak Ha3bIBatOT HAHOPOOOTHI, CIIOCOOHBIX K CO3AAHUIO0 CBOMX KOIHIA

123. TlorenuumanbsHas chepa npuMEHEHUIT HAHOPOOOTOB.

124. MeauuuHckue HaHOPOOOTHI. UTo Takoe pecriuporut? Ero paspadotuuk?

125. TIpo6seMbl MEIUIIMHCKUX HAHOPOOOTOB.

126. BoeHHbIE HAHOTEXHOJIOTHH.

127. BoeHHble ucclieoBaHus B 00J1aCTH HAaHOTeXHOIoruu. HaHoOpoHexumer.

128. ITpuMeHEeHNE HAHOTEXHOJIOTUI B MPOMBIIILIEHHOCTH.

129. HaHOTEXHOJIOTUU NIPU YIIPOUYHEHUH JIETAJIE U UHCTPYMEHTOB

130. CniocoObl HaHECEHUSI HAHOTIOKPBITHSI.

131. TlpuMeHeHHEe HAaHOTEXHOJIOTUI B aBTOMOOMIIECTPOECHU

132. CaoiicTBa aUCTHEB JIoTOCa — 3P (DEKT J0TOCA.

133. Tlepeuncnute psl CrieMAIbHBIX MaTepUANIOB U U3JIENIUNA Ha OCHOBE «dddekTa
JI0TOCa», 00JIaIal0IIUX CAMOOYUIIAIOUIUMUCS CBOMCTBAMM:

134. IlpuBenute cxeMy peanu3aiuu JoTtoc-3ddekra.

135. VYraepoaHele HaHOMAaTepuasabl: HAHOAIMA3bl, YIJIEPOJHBIE HAHOTPYOKH,
(dbymiepensl, rpadeH.

136. ABTOMOOMJIbHBIC HAHOTIOKPHITHS.

137. Bunpl HaHOMaTepuainoB. MacmtaOHbIH (hakTop.

138. HckyccTBeHHBIE (CHHTETUYECKHE) HU3KOPAa3MEPHBIE OO EKTHI.

139. OObemHBIE HAHOCTPYKTYpPUpPOBAaHHBIE MaTepuaibl (METaulbl W CILIaBHI,
KepaMHKa, [IEMEHTbI, KOMIIO3UThI U THOPH/IBI).

140.  VYrnepoaHple HaHOMATEepUalbl: HAHOAIMAa3bl, YIJIEPOJIHBIE HAHOTPYOKH,
dbymiepensl, rpadeH.

141. Poccuiickue u 3apyOexHbie MPOU3BOJUTENN HAHOMATepUanoB. X CTOUMOCTb.
142. Dransl pa3BUTHE MUKPOCKOITUYECKON M HAHOCITMYECKON TEXHUKHU.

143. Metoapl UcCIeAO0BaHUS IOBEPXHOCTH HA HAHOYPOBHE.

144. HaHOMaHMIYJSATOPBI, 30HABI U UX UCIIOJIb30BAHUE.

145. TlpubopocTtpoeHue Ajiss HAHOMHYCTpUU. MeTposiorus, cTaHAapTU3aIUs U cep-
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tudukanus npoaykunn. HanosnekTpoHrnka, KOMIOHEHTHAs 0a3a U yCTpPOUCTBA.

146.
147.
148.
149.
150.
151.
152.

[IpuMeHeHne HaHOIIPOLIECCOPOB HA ABTOTPAKTOPHOU TEXHHKE.
Dddekt 6e3pI3HOCHOCTH ¥ 00pa30BaHNE CEPBOBUTHOM TICHKH.
Jlotoc-3(h(eKT 1 caMOOUHINAOIITUECS TTOKPBITHS.

HNHKpeMeHTHBIE, SBOIOIIMOHHBIC U PAIUKATbHBIE HAHOTEXHOJIOTHH.
Hanotpubonorus. be3pazoopHbliit peMOHT TEXHUKH 1 000PYIOBaHMUS.
Hanonpucaaku x TormmmBam. Hanogo6aBku kK cMa304HBIM MaTeprajiaMm.
PeMmeTannm3aHTel 1 TeoMOIU(DUKATOPBI.

IxaJjia oneHUBaHUA

IIIxana oueHUBaHUsA Kpurepuu onenuBanus

«OT1nugHO» BBIINOJIHCHBI BCC 3aaHUA KOHTpOJ’ILHOﬁ pa6OTBI; pa60Ta BBIIIOJTHCHA B

CpOK, opopMIIEHUE, CTPYKTYpa U CTUJIb paboThl 00pa3loBbie; paboTa
BBIIIOJIHEHA  CaMOCTOSTENBHO, MPUCYTCTBYIOT COOCTBEHHBIC
000011IeHHs, 3aKJIFOUYEHUS U BEIBOIBI.

«XOpOH.IO» TCOPCTUYCCKAA YaCTb W PaCUYCThI KOHTpOJ’IBHOﬁ pa6OTBI BBIIIOJIHEHEI C

HE3HAYUTENIbHBIMM 3aMEYaHMUsIMM; paboTa BBIIIOJIHEHA B CpPOK, B
0o(pOpMIICHUH, CTPYKTYype M CTHUJIE TPOEKTa HET TIPyObIX OIMIHOOK;
paboTa BBINOJIHEHA CAMOCTOATEIbHO, IMPUCYTCTBYIOT COOCTBEHHBIE
0000111eHUs, 3aKIIIOUEHUSI U BBIBOJBI; MPaBUIbHBIE OTBETHl Ha BCE
BOIPOCHI C IOMOIIBIO MPENOJIABATENSI TP 3AIIUTE PAOOTHI.

«y,Z[OBJ'ICTBOI)I/ITeHBHO» BBIINNOJIHCHHBIC 3aJaHUA KOHTpOJ’ILHOﬁ pa6OTI>I HUMCIOT 3HAYUTCIBHBIC

3aMedaHusi; paboTa BBIOJIHEHA C HapylleHueM rpaduka, B
oopMmIIeHHH, CTPYKType M CTHJIE paboThl €CTh HEIOCTaTKH; paboTa
BBITIOJIHEHA CaMOCTOSITEINIbHO, MPUCYTCTBYIOT COOCTBEHHBIE
0000111eHus; OTBETHI HE Ha BCE BONMPOCHI ITPU 3aLIUTE PabOThI

«HeynoBneTBopuTenbHO» 3alaHusi B KOHTPOJIbHOM paboTe BBHITIOJIHEHBI HE TMOJHOCTHIO WIIH

HEMPaBUILHO; OTCYTCTBYIOT WJIM CJeTaHbl HETPaBUJIbHBIC BBIBOABI U
0000m1eHus; opopMieHue paboThl HE COOTBETCTBYET TPEOOBAHUSIM;
HET OTBETOB HA BOIMPOCHI MPH 3aIIUTE PAOOTHI.

6.3 OEHOYHBIE CPEJICTBA NTIPOMEXKYTOYHOI'O
KOHTPOJIA

BOHpOCbI AJd HMOATOTOBKH K HpOMe)I(yTO‘{HOﬁ aTreCctTallum 1Mo HUTOoramM

OoCBOCHUS AUCHUIIMHBI HaHO- 1 KOMIIO3MLIMOHHBIE MATePUAJIbI

IIK-4

1. Omnpenenenne NOHATUN — KOMIIO3ULIMOHHBIE MaT€pUabl, KOMIIO3UTHBIE
MaTepHuabl, KOMIO3UTHI.

2. IlepcnektuBsl 1 mpobiaemsbl pazputusi KM B PO.

3. Knaccudukanus kommnozutoB o I'OCT 33742-2016.

4. Tepmunbl 1 onpeieieHuss KoMno3uToB noauMepHbix mo 'OCT 32794-2014.

5. Knaccudukamus KM no cTpykType v BUAY HAIOJHUTENS; IO TUIY MATPHIIBL; 110
T€OMETPUU aPMUPYIOLIUX 3JIEMEHTOB.

6. Cxewmsl ctpyktypsl KM. PaznnuHble reoMeTprun apMHUPYIOIAX KOMIIOHEHTOB U
CXEMbl aPMUPOBAHUS KOMIIO3UTOB.
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7. Knaccuduxanus matpuanbix KM no cxeme apmupoBanusi (KOHCTPYKIIMOHHBIH
MPUHIIAI).

8. KM u30TpOIHbIE U aHU30TPOITHBIE.

9. Knaccuduxkanus KM no pazMepy 4acTuil HaOJTHUTEIIS.

10. Knaccudukarus KM o meTomaM moxydeHus (TEXHOJIOTHICCKUN TTPUHITH ).
11. Knaccudukarms KM 1o HazHaueHUIO (IKCIUTyaTallMOHHBINA TIPHHITHM).

12. MatpuuHble CUCTEMBI, COCTOSIIINE U3 HEMPEPHIBHON (a3bl (MATPUIIBI) U
TUCIEpCHOM (hasbl.

13. KoMmno3unuu ¢ BOJIOKHUCTBIMU HAIIOJIHUTEISIMH.

14. Tunet KM no npupoie MaTpuilbl.

15. KM no npupoze u hopme HaroTHUTES.

16. ApmupoBannsie KM u ux cBoiicTBa.

17. TlomumepHbie KOMIO3UTHI Ha ocHOBE BoJIOKOH (BITKM). Buast BITKM.
18. Apmupyrtoiye BojIoKHUCThIE HanosiHuTenu (ABH).

19. Cxewmsl apmupoBannst BKM. Cxema cinoucteix KM.

20. OcHosnsle rpynmnsl [IKM. CoctaB u cBorictBa BITKM.

21. Marpuna u ABH. Tepmomiactsr.

22. CocTaB TEPMOCTOMKHX TEPMOILIACTOB. PeakTonnacTsl.

23. Buasl KM ot cocraBa ABH.

24. CreneHb apMUpOBaHUS U pacnoiokeHue BojiokoH B ABH u BITKM.

25. MeTtoabl NOBBILICHUS] CTENIEHH ApMHUPOBAHUSI.

26. Ocnosubie Buapl ABH. TpexMepHbIe CTPYKTYpBL.

27. OcHOBHBIE NapaMeTpPhI poueccoB noaydeHuss KM.

28. ApaMHIIOTUTACTHKHU U UX CBOWCTBA.

29. TlonuMepHbIE MaTPHULIBI.

30. Autudpukiuronnsie KM u [IKM u ux TpuboTexHuuecKkre CBOMCTRA.

31. Vraerpadurossie anTudpukuronssie [IKM.

32. ®puxkuuonusie KM u ITIKM.

33. JducnepraunroHHble MeTOAbl. KOHIEHCAIMOHHBIE METO/IBI.

34. Nzpenus n3 HaHOKOMITO3uTOB. Hanokommo3utHas Tpyoa. HanopasmepHsiii
penbed u cnocoOwl ero GopMUpPOBaHUS HA TOBEPXHOCTH TPYOBI.

35. Merons! uccnenoBanuss HaHOKM.

36. Tunsl peakromiactoB. @eHOMmIacCTbl. AMHUHOTIIACTHI.

37. Tlomuyperansl. [lonurdupHbie MIACTUKA. DMOKCHIAHBIC TJIACTHUKU.

38. TepmormutacTsl u ycnoBus ux BeiOOpa. Bunbl Tepmoriactos. [IpuMenenue
TEPMOILJIACTOB U U3EIINI U3 HUX.

39. OcHoBHbIC BU/Ibl HanloJHUTEEH. Llenb HanmoaHUTENeH.

40. JIucnepcHble HAITOJIHUTEIU U UX TIIOTHOCTb.

41. Iopuctelie HanoaHuTENM. [losble qUCTIEpCHBIE HATIOTHUTEIN.

42. HanoJHUTENM CIIEIMaIbHOTO TPAHYJIOMETPUYECKOTO COCTABA.

43. TkaHble ¥ HETKAHbIC HATIOJTHUTEIIN.

44. Tlonyuyenue npenperos. [Ipenperu u npenperosast TexHonorus. Cdepbl
MIPUMEHEHUS TIPETPETOB.

45. ApamuanHoe BoJIOKHO. CBOMCTBa M IpUMEHEHHE apamua. KeBinapoBble BOJOKHA.
46. Ocobas popma KM — conaBruyeBble (COTOBBIE) KOHCTPYKIMU. VX cocTas.
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47. YraepoaHble BOJOKHA: KapOOHU30BaHHbIE U rpadputrusnpoBaHHbie. [lonyueHue
YTJIEPOIHBIX BOJOKOH.

48. bopHbIe BOJIOKHA U UX MOIy4eHUE. bopoBoiIb(paMOBbIE BOJOKHA.

49. O6beaHEeHNE YIPOUHSIOMIUX 3JIEMEHTOB. TKaHU U TUIIBI IEPETICTEHUSI.

50. TexHuKO-3KOHOMHUYECKHE NpenmyiecTa KM.

51. OcHOBHbIE TOHATHUS U ONPEIECIECHHS B HAYKE O HAHOCUCTEMAX U B
HaHOTEXHOJOruu. [IpuMepbl NpUpPOIHBIX U HCKYCCTBEHHBIX HAHOOOBEKTOB U
HaHOCUCTEM: OCOOEHHOCTH UX (PU3NYECKUX U XMMHUUYECKHUX CBOMCTB. MeTobl
HaHOoTexHojiorui. Kinaccugukanys HaHoMaTepralioB o pa3MEPHOCTH (C
puMepaMu).

52. OcobOeHHOCTH (pU3MUECKUX B3aUMOJAECUCTBUI HA HAaHOMAcIITabax: poJjib o0beMa
U TIOBEPXHOCTH — I'PABUTAL[MOHHBIE U DJIEKTPOCTATUYECKNE B3aUMOACHCTBUSA. BaH-
nep-BaanbcoBbl B3auMoaecTBust. DPPEKT reKKoHa.

53. OcoOGeHHOCTH MOTJIONIEHUS ¥ MPETOMIIEHHSI CBETa B HAHOCTPYKTYPUPOBAHHBIX
cpenax. KauectBeHHoe oObsicHeHnE 3TUX 3D PekToB. POTOHHBIE KPUCTAILIBIL.
[Tpunnmn neiictBust. OCOOEHHOCTH MAarHUTHBIX CBOMCTB HAHOOOHEKTOB.

54. Ontuueckoe pa3zpenieHue U tuPpakuonHsii mpeaen. KondokanbHas
Mukpockonusa. STED-Mukpockonusi.

55. OcHOBHBIE TOHATHS KBAHTOBOM MEXaHUKU: MTOCTYJIaThl bopa, runoresa e
Bpoiins, npunnun Heonpenenennoctu ['eiizendepra, mpupoia BOJIHOBOIO Mpoliecca u
ypaBHeHue UIpénunrepa.

56. Mertaisl, NOJIYIPOBOAHUKA U JUAIEKTPUKHU — 30HHAS Teopus. KBa3znyacTUIIBI.
Yposenp Pepmu. 3aKOH AUCIEPCHUN TPSIMO30HHOTO TIOJIYIIPOBOIHHUKA.

57. TlosynmpOBOIHUKOBBIE TETEPOCTPYKTYPBI. METO MOJEKYIISIPHO-Ty4YE€BOM
SIUTAKCUU U MEXAaHU3MBI POCTa TUIEHOK. Y CTPOMCTBO U MPUHIUI pabOTHI Jla3epa Ha
KBaHTOBBIX TOYKaX.

58. TpaHCHOPT JIEKTPOHOB B HAHOCTPYKTypax. OgHosnekTpoHrKa. CIMHTPOHUKA.
59. ITloBepxHocTHOE HaTskeHue. YpaBHeHue FOura-iomnpe. I'mapodoOHbie u
ruipoduiIbHbIe MOoBepXHOCTU. KpuBH3HaA moBepxHOCTH. Y paBHeHue Jlanmnaca.

60. Dddext noroca. DakTopsl BIUSIIOUME HA THAPOPOOHOCTH MOBEPXHOCTH.
Mogpens Bennens. Moaens Kaccu. [Ipumenenue apdekra noroca.
MuKpo/HaHOMMIIPUTHHT THAPOPOOHOTO MOIUMEpA.

61. Mopdonornueckoe MHOroo0pa3ue HaHOAUCTIEPCHBIX cucTeM. AMOpP(HBIE U
KpucTaJIMueckue Marepuaisl. Me3ogasbl. Knaccudukaiys HaHOTIOPUCTHIX U
HAHOJIMCIEPCHBIX MaTEPUasIOB: 110 FTEOMETPUUECKOMY CTPOCHHUIO, KJIacCU(pUKALINA
PanymikeBnya, o xapakTepy TEKCTYPBI.

62. be3mojenbHbIe XapaKTEPUCTUKNA HAHOIIOPUCTHIX U HAHOAUCIIEPCHBIX
MaTepHuaioB.

63. YnenbHas MOBEPXHOCTh MaTEPHAIIOB, pa3MeEpP YaCTUI] U TIOP.

64. TepMuHoONOrHUs, UCHIOJB3YyEMasl MPU U3YUEHUU AUCTIEPCHBIX cucTeM. DazoBbie
MpeBpalleHus B TOMOTeHHbIX cpenax. Kiaccuueckas Teopus 3apoableo0pa30BaHUs.
KuneTtnueckuii KOHTPOJIb KPUCTAILIOO0pA30BaHUS.

65. OO1re moaAXoAbl K CHHTE3y HAaHOCTPYKTYPHUPOBAHHBIX MAaTEPUAJIOB.
JIutorpadguyeckre METOAbI — 3IEKTPOHHO-TY4Y€Basi © HOHHO-JIy4eBas JUTOrpadus,
MuUKpochepHas auTorpadusi, HaHOIUTOTpadusi, MIrkas JUTorpadusi, MUKpOIeyaTh.
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MHUKpPO-37EKTPOMEXaHUUECKUE CUCTEMBL. MEXaHOXUMHUSI — IIOMOJ U
JTUCIIEPrUPOBaHUE.

66. 3onb-rens cunTe3. Craguu. [IpoayKThI.

67. MeTo1bl XUMHUYECKOW TOMOTEHHU3ALINN: TTUPOJIU3 a3p030Jiei, CyOIumMaImoHHas
CyLIKa (KpHOXUMUYECKAsA TEXHOJIOTHSI ), TUAPOTEPMAIIbHBIN METO/,
CBEPXKPUTHYECKAs CyIIKa (ITOJIy4EHUE a’poresiei).

68. MeToabl CHHTE3a HAHOMATEPUATIOB «CHU3Y-BBEpX». TepMoauHaMuKa
CaMOCOOPKHU U CaMOOPTraHU3alluy — TEPMOJUHAMUYECKUE MOTEHIUAIBI.

69. Mertoapl CHHTE3a HAHOMATEPUAJIOB «CHU3Y-BBEPX». MOJIEKYISIpHO-TTyd€eBast
snutakcusa (PVD). Xumnueckoe ocaxxnenue. [Inéuaku Jlenrmropa-bnomkerT.
70. XUMHYECKHE UCTOUYHUKHU TOKA: MPUHITUIT AeHCTBUS Li-HOHHBIX OaTapei,
AHOJHBIE M KATOAHBIE MAaTEPUAJIBL.

71. HaHOKOMMO3UTHI: OTIAMYKE OT MUKPOKOMIIO3UTOB, TUCIEPCHOCTH U (hopma
YaCTHULl HATIOJIHUTEIIS.

72. HaHOKOMIO3UTHI C TOJIMMEPHON MAaTPULIEH: TUIIBI MATPHUILL U HATIOJIHATEIIA.
73. HaHOKOMIO3UTHI C TOTUMEPHON MAaTPULIEH: DJIEKTPUIECKNE U ONITUYECKUE
cBorictBa. [Ipumepsr.

74. CriocoObl NPUTOTOBIIEHUS MTOJIMMEPHBIX HAHOKOMITIO3UTOB HAITOJHEHHBIX
YTJIEPOIHBIMU HAHOTPYOKaMU — U30TPOIHBIX U aHU30TPOITHbIX.

6.4. MeToanueckue MaTepuaJibl, ONpeAeJAoLIHe NPOLeyPbl OLeHUBAHUSA
3HAHMi, yMEeHN, HABBIKOB U (WJIH) ONBITA JeSITeJbHOCTH, XapaKTepu3yIIHuX
JTanbl (OPMUPOBAHUA KOMIIETEHIMA

OCHOBHOW 1ENBIO TPOBEACHUS MPOMEKYTOUHOW ATTECTALUUU  SIBISETCS
OMpeaeNeHNe CTENEHU JOCTHKEHUS Melied 1Mo y4yeOHOM JUCHUIUIMHE WU €€
pasnenaM. OcCyIIeCTBISIETCS ATO TPOBEPKOM M OIIEHKOW YpPOBHS TEOPETUUYECKOM
3HAaHWW, TIONYYEHHBIX OOY4YaAIOUIMMHCS, YMEHHUS TPUMEHATh WX B pEUICHUU
NPAKTUYECKUX 3a/]ay, CTENEHH OBIAJICHUS OOYYaIONMIMMHCS MPAKTHUYSCKUMU
HaBBIKAMHU ¥ YMEHUSIMU B 00beMe TpeOOoBaHM paboueli MporpaMMBbl MO JUCIUTIIIMHE,
a TaK)Ke UX YMEHHUE CAMOCTOSITENIbHO paboTaTh ¢ yueOHOU IUTEpaTypoOu.

Opranuzainusi IpoBEIEHUS MPOMEXKYTOUYHOM aTrTecTaluu periiaMeHTUpOBaHa
«Ilonoxxennem 00 opraHu3alMy 00pa30BaATENBHOIO TIpoliecca B  (eaepaibHOM
roCy/1lapCTBEHHOM aBTOHOMHOM 00pa30BaTEIbHOM yUpeXJIeHUM «MOCKOBCKUI
MOJIMTEXHUYECKUN YHUBEPCUTET)
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6.4.1. Iloka3zaresiu OLeHUBAHUSI KOMIIETEHUMH HA PA3JIMYHBIX 3TANAX HX
(popMupoBanus, gocTHKEHHE OOYUAWIIMMUCH IUIAHUPYEMBIX Pe3yJbTATOB
00y4eHMs MO TUCUMUILTHHE

Kon n nanmenoBanue xommnereHum I1K-4. CrnocoGeH ocymecTBJISITh TEXHOJOTHYECKYI0 MOATOTOBKY
NPOU3BOACTBA JeTajled MAIIMHOCTPOEHHSI CPeHel CJI0KHOCTH

Kpurepun onennBanus

Jran
(YpoBeHB)
HEYIOBJETBOPHUTEJILHO | YAOBJIETBOPUTEIHLHO XopouIio OTJIMYHO
3HAThH OOyyaromumiicst OOyyaromuiics OO0yuaromuiics OOyyaromuiics
JEMOHCTPUPYET  TIOJIHOE | JEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHPYET
OTCYTCTBHUE WIN | HEMOJIHOE COOTBETCTBUE | YACTUYHOE MOJIHOE  COOTBETCTBHUE
HEJIOCTATOYHOE CJIETYFOLITIX 3HAaHUH: | COOTBETCTBHE CIICNYIONINX  3HAHWIL:
COOTBETCTBHUE CICAYIONIINX | BHIBI HaHo- U | CICAYIOINX 3HAHWIL: | BUABI HaHO- "
3HAHW{: BUABI HAHO- W | KOMITIO3MIIMOHHBIX BUJIBI HaHo- U | KOMITO3UIIMOHHBIX
KOMITO3MIIHOHHBIX MaTE€pHaJIOB M CIIOCOOBI | KOMIO3HUITHOHHBIX MaTEpHaJIOB U COCOOBI
MaTepHalioB U CHOCOOBI X | MX HONy4YCHHS; MaTepuaaoB U | UX HOIy4YCHHS;
TIOJTYYCHHS; OCHOBHBIE Hay4HO- | CHOCOOBI UX | OCHOBHBIE Hay4HO-
OCHOBHBIC Hay4HO- TCXHHUYCCKHUC HpO6J’IeMI)I TMOJIYYCHUSA, TCXHUYCCKHUEC
TCXHHUYCCKHUC HpO6J’IeMLI HaHO- u OCHOBHBIC Hay4HO- HpO6J’IeMLI HaHO- u
HAHO- U KOMIIO3UIIMOHHBIX | KOMIIO3UIIMOHHBIX TCXHUYCCKUEC KOMITIO3UITMOHHBIX
MartepuaioB u MarepuaioB u HpO6HeMI>I HaHO- H MaTrepuaioB n
TIEPCICKTUBLI UX TIEPCIICKTUBLI UX KOMITIO3UITUOHHBIX MECPCHEKTUBBI UX
Ppa3BUTHA U NIPUMCHCHUSA B | Pa3BUTUA U NPUMCHCHUA MaTepualioB H | pa3BUTHUA u
MaIIMHOCTPOCHUH; B MalTMHOCTPOCHHH; MIEPCTIEKTHBEI NX MIPUMEHCHHUS B
OCHOBHBIC MPUHIOUIBI ¥ | OCHOBHBIC TNPHHIMIBI H | Pa3BUTHA U | MalIMHOCTPOCHUH;
METO/bI KOHCTPYHPOBAHUS | METOMBI MIPUMCHEHHS B | OCHOBHBIC ITPUHIUIIBI U
HOBBIX MaTE€pHAJIOB; KOHCTPYHPOBAHUS MaIIMHOCTPOCHHUH; METOJIBI
(U3UKO-XMMUYECKHE HOBBIX MaTE€pHAJIOB; OCHOBHBIC NPHUHIMIIB | KOHCTPYHPOBAHHS
MEXaHU3MBbI (I)I/I3I/IKO-XI/IMI/I‘IeCKI/Ie u METOAbI HOBBIX MaTCpUaAJIOB;
BO3HUKHOBCHUS MEXaHHU3MbI KOHCTpYHUPOBAHUA (bI/I?;I/IKO-XI/IMI/I‘IeCKI/Ie
pa3mepHbix 3((HEKTOB — | BOSHUKHOBEHUS HOBBIX MAaTEPHUAJIOB; MEXAHU3MBI
HUMETh TIPEJCTaBICHHS O | pa3MepHBIX 3PPEKTOB — | (HU3MKO-XMMHUYECKHE | BO3ZHHMKHOBEHHUSI
mpudopax U | UIMETh IPEACTABIEHUS O | MEXaHU3MBI pa3MepHBIX 3¢ eKTOB
YCTpOHCTBaX, npubopax U | BO3HUKHOBEHHUS - UMETh
UCTIONIb3YEMBIX JUIsl | yCTpoicTBax, pa3sMepHBIX MIpeACTaBICHUS 0
TIOJTy4eHHS U | UCHONB3YyEeMBIX i | apdexToB — uMeTh | mpudopax "
HCCIEeIOBAaHMS TIOTy9eHHS U | TIpeicTaBIICHUS 0 | ycTpoiicTBax,
HaHOKOMITO3UTHBIX HCCIIeIOBAHMS npubdopax U | UCTIONIB3yEeMBIX JUIst
MaTepHaJIOB; HaHOKOMITO3UTHBIX yCTpOHCTBaX, TIOTy9eHHS "
OCHOBBI pa3paboTKu | MaTepHaJIoB; UCTIONb3YEMBIX  JUISl | MCCIICOBAHUS
0€30TXO/IHBIX, OCHOBBI pa3paboTKu | MOJy4eHUs U | HAHOKOMIO3UTHBIX
sHEprocOeperarnmx U | 0E30TXOMIHBIX, WCCIIEeIOBaHUS MaTepuasos;
9KOJIOTHYCCKH YHUCTBIX 3Heproc6eperaloumx u HaHOKOMITIO3UTHBIX OCHOBBI pa3pa60T1<1/1
KOMITIO3HUTOB, 9KOJIOTHYCCKH YUCTBIX MaTepHralioB; 6630TXO}IHBIX,
- ITyTH TOBBIIICHUS KOMIIO3HTOB; OCHOBBI pa3paboTKu | HEpProcOeperammmx 1
JIOJITOBEYHOCTH M3JIEITUH - Iy TH HOBBILIEHUS 0€30TXOHBIX, 9KOJIOTUYECKH YHCTBIX
Ha OCHOBE IPUMEHEHUS JIOJNITOBEYHOCTH M3JIENIUM | 3HEprocOeperarommx | KOMIIO3UTOB;
KOMITO3HTOB Ha OCHOBE NPUMEHEHUsT | U 9KOJIOTMYECKH | - ITyTH MOBBIIICHUS
KOMITO3UTOB YHUCTHIX KOMIIO3UTOB; | J0OJTOBEYHOCTH
- Iy TH HOBBIIICHUS W37IeTMH HAa OCHOBE
JIOJITOBEYHOCTH MIPUMEHEHHUS
U3JIeIMI Ha OCHOBE KOMIIO3UTOB
MIPUMEHCHUA
KOMITIO3HUTOB
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Kon n naumenoBanue xommnerenuuun I1K-4. CnocoGeH ocylecTBJISITh TEXHOJOTHYECKYI0 MOATOTOBKY
NPOU3BOACTBA JeTajlel MAIIMHOCTPOEHHSI CPeHel CI0KHOCTH

Kpurepumn oneHuBaHus

Oran
(ypoBeHb)
HEY/IOBJIETBOPUTEIBHO | YAOBJIETBOPUTEIHLHO Xopouo OTJIHYHO
yMeTh Obyuarommiics He ymeer | OOyuarommiics OOyuarontuiics OO6ygaronuiicst
WX B  HEIOCTAaTOYHOH | JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
CTENEeHN YMEET | HEeMOJIHOE COOTBETCTBHE | YACTUIHOE MOJJHOE COOTBETCTBUE
BBIIIOJIHATD: HaxOJUTh | CIETYIOIINX YMEHHH: | COOTBETCTBHUE CIeIYIOMMUX  YMEHHUH:
HAyYHBIC  CBEICHUS B | HAXOIUTH HAyYHBIC | CICHYIOIIUX YMEHUWH: | HaXOJWTh HAyYHBIC
oOlIeHayYHOU " | cBeIeHUS B | HAXOMUTh HAYYHBIC | CBCACHUS B
CICIIMATBHOM IuTEeparype; | oONIeHAyIHOMH U | CBeJeHHUS B | oOIICHAyYHOMH u
0pOPMIIATh TEXHHYCCKYIO | CHCIMATBHON 0OIICHAyYHOH U | cHeruanbHOM
JOKYMCHTAIIH B JUTEpaType; CIIeLMAILHOM JUTEpaType;
COOTBETCTBUH C oopmiLsTh JUTEpaType; oopmitsATh
JEHCTBYIOIUMU TEXHUYECKYIO 0pOpPMIIATH TEXHUYECKYIO
CTaHaapTaMH, JOKYMCHTAIlNH B TEXHUYECKYIO JOKYMEHTAIlMN B
TEXHUYECKUMHU COOTBETCTBHH C IOKYMCHTAIluN B COOTBETCTBHH C
YCIIOBHSIMH, MOJIOKCHHUSAMH | NECHCTBYIOIIMMH COOTBETCTBHH C JIEHCTBYFOIIUMHU
1 MHCTPYKITUSMIL, CTaHIapTaMH, JIEHCTBYIOIIAMH CTaHIapPTaMH,
MIPOTHO3UPOBATH CBOMCTBA | TEXHUYCCKUMU CTaHJapTaMH, TEXHUYECKUMHU
KOMIIO3UTOB Ha OCHOBE YCIIOBHSIMH, TEXHUYECKUMU YCIIOBHSIMH,
3HAHUN O MEXAHMUYECKUX U | IOJIOKEHUSIMH U | yCJIOBHUAMH, [TOJIOKEHUSIMHU u
XUMHYECKHX CBOMCTBAX HHCTPYKIIHUSAMU, [OJIOKEHUSIMU U | HHCTPYKIUSIMH;
BXOIAIIMX B HUX MIPOrHO3UPOBATH HHCTPYKIIUAMHY, MPOTHO3MPOBATH
KOMIIOHEHTOB CBOWCTBA KOMIIO3UTOB Ha | MPOTHO3HUPOBATH CBOMCTBA KOMIIO3UTOB
OCHOBE 3HAHHI O CBOMCTBA Ha OCHOBE 3HAHWH O
MEXaHWYECKUX U KOMITO3UTOB Ha MeEXaHNYECKUX U
XMMHYECKUX CBOMCTBAX OCHOBE 3HaHUI O XAMHYECKUX
BXOJISIINX B HUX MEXaHUYECKUX U CBOMCTBaX BXOJSIINX B
KOMIIOHEHTOB XAMUYECKUX HHUX KOMIIOHEHTOB
CBOICTBAaX BXOISAIINX
B HMX KOMIIOHEHTOB
BJaeTh OOyuarommiics He Biaageer | OOydarommiics BIageeT OO0y4aronmMcest OO0yuaromnmiics
WIHA B HEJIOCTATOYHOM B HEITOJHOM 00BbEME U JIOITYCKAFOTCS CBOOOTHO IPUMEHSIET
CTEIIEHHU BIIAJIEET: TIPOSIBIISIET HE3HAYMUTEILHEIE MTOTyYCHHBIC HABBIKH, B
BJIQJIEHNS METOIUKOMN HEI0CTAaTOYHOCTH OIINOKH, II0JIHOM 00BEME
000CHOBaHHOTO BEIOOpa BJIQJIEHNS METOIUKOMN HETOYHOCTH, BJIAJIEET BIIAJICHUS
HAHO- ¥ KOMITO3UIIMOHHBIX | 0OOCHOBaHHOTO BEIOOpa | 3aTpyIHEHHS, METOIUKOMN
MaTEepPHAJIOB IS PEUICHUS | HAHO- U YACTUYHO BJIAJICHUS 000CHOBAHHOT'O
KOHKPETHBIX KOMITO3UI[HOHHBIX METOUKOM BbIOOpA HAHO- U
HAYYHBIX U HHKCHEPHBIX MaTepHaJIOB s 000CHOBAHHOT'O KOMITO3HI[MOHHBIX
3a7ad4; PEIICHHUs] KOHKPETHBIX BbIOOpA HAHO- U MaTEepPHAJIOB ISt
TEXHOJIOTUSIMHA HAYYHBIX ¥ HH)KCHEPHBIX | KOMIIO3UIIHOHHBIX PEIICHHUS] KOHKPETHBIX
MIOBBIIIEHHUS HALECKHOCTH 3a7ad4; MaTepHUaJioB IS HAyYHBIX U
H3IENINH, U3rOTOBIEHHBIX TEXHOJIOTHSIMHU peleHus WH)XCHEPHBIX 33134,
C HCIIOJIb30BaHKEM HAHO- MTOBBIICHUS HAZC)KHOCTH | KOHKPETHBIX TEXHOJIOTUSIMU
1 KOMIIO3HI[HOHHBIX H3IEINH, HAYYHBIX U MOBBIIIEHUS
MaTepHUaJIoB; HM3TOTOBJIEHHBIX C WH)KEHEPHBIX 3a]1a4; HaJIe)KHOCTHU U3IEIUH,
HABBIKAMHU IIPUMCHEHUS HCIIOJIb30BAaHUEM HAHO- TEXHOJIOTHUSMU HM3rOTOBJIEHHBIX C
METOIOB YIIPABICHHUS M KOMIIO3UIMOHHBIX [TOBEIIIEHUS HCITOJIb30BAHMEM HAHO-
TEXHOJIOTHYECKUMHU MaTepHaJIOB; HaJIE)KHOCTH Y KOMITO3MI[HOHHBIX
MpoIeCcCaMu  TIPU HABBIKAMH TIPUMCHEHUS W3IEIINH, MaTepHaJIOB;
MIPOU3BOJICTBE HAHO- U METOIOB YIIPABJICHHUS HA3TOTOBJIEHHBIX C HaBBIKAMU
KOMIIO3UIMOHHEIX TEXHOJIOTHYECKUMHM HCIIOIb30BAHUEM NPUMEHEHHUS METOIOB
MaTepHaIoOB; MpoIecCcaMu  [IpU HaHO- U yIpaBJICHUS
HaBBIKAMH  aHalM3a ® | MPOU3BOJCTBE HAHO- U KOMITO3UIIMOHHBIX TEXHOJIOTHYECKUMHU
MIPOTHO3UPOBAHUS KOMIIO3UIMOHHBIX MaTepHaJoB; mporeccaMu Mpu
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Kon n naumenoBanue xommnerenuuun I1K-4. CnocoGeH ocylecTBJISITh TEXHOJOTHYECKYI0 MOATOTOBKY
NPOU3BOACTBA JeTajlel MAIIMHOCTPOEHHSI CPeHel CI0KHOCTH

Kpurepumn oneHuBaHus

OKCILTyaTaluu.

1 KOMITO3UIIMOHHBIX
MaTepualioB;
HaBBIKAMU aHAJIM3a U
MPOTHO3UPOBAHUS
paboTocmocoOHOCTH
HOBBIX  MaTepHaloB
B Pa3IHYHBIX
YCIIOBHAX ux

SKCIUTyaTaluu.

dran
(ypoBeHb)

HEYAOBJIETBOPUTEJILHO | YAOBJICTBOPUTEILHO X0pouIo OTJIHNYHO

paboTrocriocobHOCTH MaTepHaJIOB; HaBBIKAMHU MIPOU3BOJICTBE HAHO- U

HOBBIX  MAaTepualioB B | HAaBBIKAMH aHalIW3a W | IPUMEHEHUS KOMITO3HIIMOHHBIX

Pa3NUYHBIX YCJIOBHSAX HX | MPOTHO3HPOBAHUS METOJIOB YIIPABJICHHUA | MAaTCPHAJIOB;

9KCIITyaTaIHH. paboTocriocobHOCTH TEXHOJIOTHUECKUMHU HaBBIKAMH aHaIM3a |
HOBBIX MAaTepHAJOB B | MpOLECCaMU IpH MPOTHO3UPOBAHUS
Pa3IMYHBIX YCJIOBHAX MX | MPOM3BOJICTBE HAHO- | pabOTOCHOCOOHOCTH

HOBBIX MaTcpuaioB B
Pa3IMIHbIX  YCJIIOBUAX
HX SKCILTyaTaluu.

6.4.2. MeToanka oueHUBAHMS Pe3yJIbTATOB MPOMEKYTOUYHOI aTTeCTAlMU

ITokazarensmu OLICHUBAaHUA KOMHGTGHHHﬁ Ha JTalic

MIPOMEKYTOUHOU

aTTecTallud 1o AUCUUIUIMHE «HaHO- M KOMIO3MIIMOHHBIE MaTEpUAIBDY SIBJISIOTCS
pe3yabTaThl 00yYEHHUsI O TUCIUIUINHE.

OueHOYHBIN JIUCT Pe3yJbTATOB 00Y4YeHHU 110 JUCHUILINHE

YpoBeHb
Kon 3HaHus YmMmenus Haspixu GpOpMHPOBAHHOCTH
KOMIIETCHITUH KOMIIETCHITUH Ha
JTAHHOM dTare / OleHKa

BUJIBI HaHO- 1 | CaMOCTOSITENBHO BJIAJIEHUS METOUKON
KOMIIO3UI[MOHHBIX HAaxXOIUTh  HaydHble | 0OOCHOBAHHOTO
MaTepI/IaHOB nu CBCIICHUS B BI)I60pa HAHO- N
CIIOCOOBI ux | obmieHayJHOH U | KOMIIO3ULIMOHHBIX
HOHy‘IeHI/I)I; CHCHHaJIBHOﬁ MaTepI/IaJ'IOB JJISL
OCHOBHBIE ~ HAY4YHO- | JUTEPATYPE; peleHus
TEXHUYECKHUE 0popMIIATH KOHKPETHBIX
npoOJeMBl HAHO- W | TEXHHYECKYIO HAYYHBIX U
KOMIIO3UI[MOHHBIX JOKYMEHTAIMA B HHKEHEPHBIX 3a/1a4;
MaTrepHuaioB U | COOTBETCTBHH C TEXHOJIOTUSMHU
NEPCIEKTHBBI UX JEACTBYIOIIMNMHA MOBBILIEHUS

[IK-4 pasBUTHS W | CTaHIapTamH, HAJIeKHOCTH

B NpHUMEHEHUS B | TEXHUYECKUMH H3IENui,

MaH_II/IHOCTpoeHI/H/I; YCJ'[OBI/IHMI/I, HU3IrOTOBJICHHBIX C
OCHOBHEIC l'[pI/IHLH/Il'H)I TIOJIOKCHUSMHU nu HUCIIOJIb30BAHUCM
nu METOAbI I/IHCprKHI/IHMH; HAHO- U
KOHCprI/IpOBaHI/Iﬂ l'IpOFHO?)I/IpOBaTb KOMITO3UIITMOHHBIX
HOBBIX MaTEPUAJIOB; CBOJCTBa MAaTepHaoB;
(1)1/13I/IKO-XI/IMI/I'-ICCKI/IC KOMIIO3HUTOB HA HaBbIKAMHA
MEXaHU3MBI OCHOBE 3HaHUM 0 NPUMEHEHHS
BO3HMKHOBEHUS MEXaHUYECKUX U METOJIOB YIPABICHUS
pasMepHBIX XUMHYECKHX TEXHOJIOTUYECKUMH
9p(EKTOB — HMETH | CBOMCTBAX BXOASAIIMX | MPOIECCAMH TIPH
npeJICTaBIeHHs! 0 | B HMX KOMIIOHEHTOB. | TIPOM3BOJICTBE HAHO-
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YpoBeHs

Kon 3HaHus YmMenus Hagbiku chopmmposarHocTH
KOMIETEHLIUH KOMIIETEHIIUU Ha
JTAHHOM 3Tare / OlleHKa
npubdopax u U KOMITO3UIIHOHHBIX
yCTpOHCTBaX, MaTepHaJIOB;
UCTIONB3yeMbIX ISt HABBIKaMH aHAITH3a U
HOJTyYeHHS " MPOTHO3UPOBAHHUS
UCCIIeI0BaHUs paboTocnocoOHOCTH
HAaHOKOMITO3UTHBIX HOBBIX MaTepHajoB
MaTepHaJIOB; B Pa3iIMYHBIX
OCHOBBI  Pa3pabOTKH YCIIOBHUSIX UX
0€30TXOIHBIX, 9KCILTyaTaIHH.
SHEeprocOeperarommx
" 9KOJIOTMIECKH

YHCTBIX KOMIIO3UTOB;
- MYTH TOBBIIICHUS
JIOJTOBCYHOCTHU
U3JIEeJIUi Ha OCHOBE
HpI/IMeHeHI/ISI
KOMITO3HUTOB.

OreHka Mo JucHUILIMHE (cpeaHee apuMeTHIECKOe)

OneHka MO JWCUUIUIMHE 3aBHUCUT OT YPOBHS  C(POPMHUPOBAHHOCTH
KOMIIETEHIIUM, 3aKpEeIJICHHbIX 3a AUCIUIUIMHON M MpeNCTaBlIsieT cO0OlM cpenHee
apu(pMETUYECKOE OT BBHICTABIICHHBIX OLIEHOK IO OTJAEIBHBIM pe3yJibTaTaM 00y4YeHUs
(3HaHUA, yMEHUS, HABBIKH).

OreHka «3a4TEHO» BBICTABJISETCS, €CIIU CpellHee apu(PpMETHIECKOE HAXOAUTCS
B uHTepBasie oT 2,4 no 5,0. OueHka «HE 3a4TEHO» BBICTABJISETCS, €CIM CPEAaHEe
apudmeTndeckoe HaxoauTcs B mHTepBase ot 0 10 2,4.

[IpomexxyTouHas arrectanusi oOydaromuxcs B (Gopme 3a4eT MPOBOIUTCS IO
pe3yjbTaTaM BBIMOJIHEHUST BCEX BHUAOB YueOHOW paboThl, NTPEAyCMOTPEHHBIX
y4eOHBIM TUTAaHOM TIO0 ACIUIUIMHE «HaHo- U KOMIO3UIIMOHHBIE MaTepUably, MPU
ATOM YYHUTBHIBAIOTCS PE3YyJbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TEUCHHE
cemecTtpa. OueHKa CTENEHU JOCTHXKEHHMS  OOydYaroluMHUCA  IUIAaHHUPYEMBIX
pe3yJbTaToOB OOYYEHMS MO AUCIUIUIMHE MPOBOJUTCS TMperojaBaresieM, BeIyIuM
3aHATHS MO AUCHUIUIMHE METOJOM SKCIEPTHOUN OleHKHU. [1o nToram nmpomexyTouHon
aTTeCTallMM MO JTUCIMUIUIMHE BBICTABIISICTCS OIIEHKA «3aYTEHOY, UJIU «HE 3aUTCHOY.

HIkana
OLlCHMBaHUA

Onucanune

BrimonHens! Bce BUBI yueOHOU paOoThI, MPEayCMOTPEHHbIE YUYEOHBIM IJIAHOM.
CTyneHT AeMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHH, HABBIKOB MPUBEICHHBIM B
TabNMUIaxX T[oKa3aTeneil, omnepupyer NPHOOPETEHHBIMU 3HAHHUSIMHU, YMEHHSIMH,
HaBbIKaMU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHOHN CII0KHOCTH. [Ipu 3TOM MOTyT
ObITh JOMYIIEHBbl HE3HAYUTEIbHBIE OIIMOKM, HETOYHOCTH, 3aTPYIHEHHs IpH
QHAIUTUYECKUX  OIepalusxX, IMepeHoce 3HaHWMM UM yMEHUH Ha  HOBBIE,

3aureHo
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HMIxana
Onucanune

OLICHUBAaHUSA

HGCTaHI[apTHbIG CI/ITyaI_II/II/I.
He BeimonmneH oguH wim Oojiee BHAOB y4eOHOM pabOTHI, MPEAyCMOTPEHHBIX

yueOHbIM TUIaHOM. CTYyIEHT JAEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUM,

He 3a4TeH0 YMEHUH, HaABBIKOB 1O ATamaMm (ypoBHSAM) C(OPMHUPOBAHHOCTH KOMIICTCHITUH,
JIOITYCKAIOTCSl 3HAYUTEIIbHBIC OUIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHHMM, YMEHUH,
HaBBIKOB T10 PsAJIY MOKa3aTeNeH, CTYICHT UCIIBITBIBACT 3HAYUTEIIbHBIC 3aTPYIHCHUS
HpI/I OHepI/IpOBaHI/II/I 3HAHUJIMU U yMeHI/ISIMI/I HpI/I HUx HGpGHOC@ Ha HOBBIC CI/ITyaI_II/II/I.

7. JJIeKTPOHHAs1 HH(POPMALMOHHO-00pa30BaTe/IbHasA cpeaa

Kax b1l oOyuaromuiics B Te4eHUE BCETO Mepuoja o0yueHus o0ecreurnBaeTcs
WHJUBUTyaIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K S3JIEKTPOHHOM HH(GOPMAIMOHHO-
oOpazoBarenvHOl cpene YeOokcapckoro wuHctutyTa (prmana) MOCKOBCKOTO
MOJIUTEXHUYECKOTO YHUBEPCUTETA U3 JIOOOM TOYKH, B KOTOPOM HMMEETCS JOCTYI K

MH(pOPMALIMOHHO-TEICKOMMYHUKAIMOHHON cetn  «MHTepHeT» (mamee — ceTb
«HTEepHET»), KaK Ha TEPPUTOPUH (PrIIMaa, TaK U BHE €€.
OnexTpoHHas HMH(OpPMAaLMOHHO-00pa30BaTeNbHAsl Cpela — COBOKYIHOCTb

WHOOPMAITMOHHBIX M TEJIEKOMMYHHUKAITMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIUX
TEXHOJOTUYECKUX  CPEICTB, OOCCIEUYMBAIOIIMX  OCBOCHHE  OOYYarOIIUMUCS
00pa3oBaTeIbHBIX MPOrpaMM B MOJHOM O0BEME HE3aBUCHUMO OT MECTa HaXOXKJCHUS
o0yyarommxcs.

DJekTpoHHasi UHPOpMAIIMOHHO-00pa3oBaTesibHas cpejia 00eCeUnBaeT:

a) JOCTYI K Y4eOHBIM IJIaHaM, paboyuM MporpaMMaM JUCHUIUIMH (MOAyJIeH),
MPAKTUK, DJCKTPOHHBIM YUYE€OHBIM H3JaHUSM W JJIEKTPOHHBIM 00pa3oBaTEIbHBIM
pecypcaM, yKa3aHHBIM B pa0OurX MporpaMMax JUCIUIUTHH (MOAYJIEH ), MPAKTHK;

0) dbopMupoBaHHE 3JIECKTPOHHOTO MOPTHOIHMO OOYUYaAOIIETOCS, B TOM YHCIIEC
COXpaHEHHE €ro padoT U OLICHOK 3a 3TU PaOOTHI;

B) (ukcanmmio  xoga  oOpa3oBaTeIbHOTO  Tpoliecca,  PE3ysIbTaToB
MIPOMEXKYTOUHOM aTTECTAIIMU U PE3yJIbTaTOB OCBOCHMSI IIPOrpaMMbl OakaliaBpuara;

') NpoBeJeHNE YYeOHbIX 3aHATHI, MPOIEAYP OLEHKU Pe3yIbTaTOB O0y4YeHUS,
peanu3aius KOTOPBIX MPEIyCMOTpPEHA C MPUMEHEHHEM D3JICKTPOHHOTO OOYy4YeHHS,
JTUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTH;

1) B3aMMOJICHCTBHE MEXIY yYaCTHUKAMHU 00pa3oBaTEILHOIO MPOIEcca, B TOM
Yucje CHUHXPOHHOE M (WJIM) ACHHXPOHHOE B3aWMOJEHUCTBHUS TOCPEICTBOM CETH
«HTEpHETY.

OYHKITMOHUPOBAHUE DJIEKTPOHHOU HH(POPMAIIMOHHO-00Pa30BaTEIBLHON CPEIbl
obecrieunBaeTcs COOTBETCTBYIOIIMMHU CpeIICTBaMH nH(OPMAITMOHHO-
KOMMYHUKAITMOHHBIX ~ TEXHOJOTWMM W  KBanu(ukanueld  paOOTHUKOB, €€
MCIIOJIB3YIOMINX U TOICPKUBAOIINX.
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OYHKIIMOHUPOBAHUE SJIEKTPOHHOM MH(POPMAIIMOHHO-00pa30BaTEIBHON Cpeibl
COOTBETCTBYET 3aKOHOAATENbCTBY Poccuiickon denepannu.

OcuHoBuBbIME cocTaBiromMu JNOC dunmana sBIsFOTCS:

a) calT UWHCTUTYTa B ceThu VHTepHEeT, pacloJIOKEHHBIM M0 ajapecy
www.polytech21.ru, https://chebpolytech.ru/ kotopsrit o6ecrieunBaert:

- Joctyn oOyyarommxcs K Y4YeOHbIM TIUIaHaMm, paboyuM mporpammam
OUCLMIUIAH, TPAKTUK, K W3JaHUSAM DJIGKTPOHHBIX OHOIMOTEUHBIX CHCTEM,
AJNIEKTPOHHBIM HMH(POPMALIMOHHBIM U 00pa3oBaTEIbHBIM pecypcaM, yKa3aHHBIX B
pabouux mnporpammax (pasmensl caita «CBeneHuss 00 oOpa3oBaTeIbHOM
OpraHu3alun»);

- uH(opMupoBaHre 00yUarOMUXCsl 000 BCEX U3MEHEHHUAX YU4EeOHOro Ipoiiecca
(HOBOCTHA JIEHTA caiiTa, IEHTa aHOHCOB);

- B3aUMOJEWCTBHE MEXJy YYacTHMKaMH 00pa30oBaTENbHOIO Ipoliecca
(mompasznensl caiita «3agaTh BOIPOC AUPEKTOPY»);

0) oduuuanbHbIEe 3JIEKTPOHHBIE aJpeca MOAPA3IEICHUH U COTPYIHUKOB
MHCTUTYTa ¢ SHaekc-momeHoMm (@polytech2]l.ru (cmMCOK KOHTaKTHBIX JIaHHBIX
nojapasaeneHuii Ounnana pasMmelleH Ha oduuHuaibHOM caiite Punmana B pasjese
«KOoHTakTb», CHHUCKM KOHTAKTHBIX  O(DUIMATBHBIX  AJIEKTPOHHBIX  JIAaHHBIX
npenojaBarenied  pasMmenieHsl B mnoapazaenax «Kadenpe») obecnedmBaroT
B3aMMOJICHCTBHE MEXAY yYaCTHUKAMHU 00pa30BaTEeIHLHOTO MPOIIECCa;

B) JIMYHBIN KaOuHeT oOydaromierocs: (moptdoyino) (BXO B JIMYHBIN KaOWHET
pa3MenieH Ha oduiuanbHoM caite ®Punuana B pasznene «CTyIeHTy» MojApasiene
«ONEeKTpOoHHAsT HMHPOPMAIMOHHO-00pa3oBaTeIbHasl Cpeaa») BKIIOYAaeT B cels
nopTdoJIn0  CTYIEHTa, DJJIEKTPOHHBIE BEAOMOCTH, PEWUTUHI  CTYJIEHTOB U
o0OecreunBaer:

- uKcanuio xo1a 00pa3zoBaTENILHOTO MPOLECCa, PE3YIbTATOB MPOMEKYTOUHON
aTTeCTallu U PE3yJbTaTOB OCBOCHUSI 00Pa30BaTEIBHBIX MPOTPaAMM 00yUaIOITIMHUCS,

- (opMUpOBaHUE DJEKTPOHHOTO MOPT(HOINO OO0yYaromerocs, B TOM YHUCIE C
coxpaHeHHe paboT 00yUaroIIerocs, peleH3ui U OlEeHOK Ha 3TU PabOThI,

I) DJIGKTPOHHBbIE OHWOJMOTEKH, BKIIOYAIOIIME JJICKTPOHHBIE KaTaJIOTH,
MOJIHOTEKCTOBBIE TOKYMEHTHI M 00ECTICUNBAOIINE AOCTYN K Y4eOHO-METOIUIECKIM
MaTepuasam, BBITYCKHBIM KBAIM(UKAIIMOHHBIM paboTaM U T.J.:

Yebokcapckoro uHctutyTa (punuana) - «MPBUC»

1) SAEKTPOHHO-0MOMMoTeunble cucteMbl (OBC), BKItOUaroNye 3JIeKTPOHHBIN
KaTaJor U MOJHOTEKCTOBBIE JOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBatenbHas mwiardopma FOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

e) maTdopma 1dpoBoro oOpa3zoBaHUs ITonurexa -
https://Ims.mospolytech.ru/

K) cuctema «AnTturutaruat» -https://www.antiplagiat.ru/

3) cucteMa sJeKTpoHHoro aokymentoobopora DIRECTUM Standard —
o0ecreynBaeT JOKyMEeHTO000poT Mex 1y Duiinanom U Y HUBEPCUTETOM;

n) cucrema «1C Ynopasnenue BY3om Dnexktponnbiii nekanat (MoCKOBCKHIA
MOJIMTEXHUYECKUH YHUBEPCUTET) 0OecTednBaeT (PUKCAIIUIO X0a 00pa30BaTeIbHOTO
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npolecca, pe3ysbTaToB MPOMEXKYTOUHOW aTTECTAllMd W PE3YJIbTATOB OCBOEHUS
00pa3oBaTEIbHBIX NPOrpaMM 00yUYarOITUMUCS;

k) cucrema «POLYTECH systems» obecneunBaeTr WHGOPMAIIMOHHOE,
JOKYMEHTAJIbHOE  aBTOMATHU3UPOBAHHOE  COMPOBOXJICHUE  00pa30BaATEIIBHOTO
poIlecca;

) crucTemMa «AOuUTYpHUECHT» obecricunBaeT JTIOKYMEHTAJIbHOE
aBTOMATU3UPOBAHHOE COMPOBOXKICHNE PAOOTHI MPUEMHON KOMHUCCHH.

8. IlepeyeHb OCHOBHOM M [IONOJHHUTEJIHLHOM Y4eOHOIl JIMTEpPaTyphl,
He00XO0UMOii 1JIs 0CBOECHUSI I CHHUIJINHBI
OcHoOBHas AUTEpaTypa
1. Torait, A. B. [leranu mamus. CoBpeMeHHbIE CPEACTBA U MPOTPECCUBHBIE METOIbI
o6paboTku : yueObHuk mis By3oB/ A. B. Torait, M. H. Haropkusn, B. Il. ®enopos ;

mox obmieit pemakmuedn A. B. Totas. — 2-e¢ wu3m.,, ucnp. m jgom. — Mocksa !
NznmarensctBo Opaiit, 2025. — 288 c. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-01389-4. — Texkcr : snexkTpoHHBINH // OOpasoBarenbHas tuiatdgopma Opait

[caiiT]. — URL.: https://urait.ru/bcode/562066.

2. Kum, B. C. OOopynoBanue 3aBojoB miactMacc. B 2 4. Yacte 1 : ydyeOHOE
nocobue g By3oB / B. C. Kum, M. A. IlleppimeB. — 2-e u3m., ucmp. U J0M. —
Mockga : UznarensctBo FOpaiit, 2023. — 257 c¢. — (Bbiciiee oOpa3zoBanue). —
ISBN 978-5-534-09004-8. — TekcT : anextpoHHbid // OOpa3oBaTenbHas miaTdopma
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/514028.

3. MarepuajioBeicHUE M TEXHOJIOTHS MaTepHANIOB : Y4YeOHUK i1 BY30B /
I'. I1. ®etucon [u np.]; non penakuueit I'. I[1. detucoBa. — 8-¢ uzn., nepepad. u
non. — Mockpa : MsmarensctBo  FOpaiit, 2024.— 808 c.— (Bericmee
obOpazoBanue). — ISBN 978-5-534-18111-1. — Tekctr : DJEKTPOHHBIA //
Oo0pa3zoBarenbHas miardgopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/545124.

JlomogHUTENbHAS JIUTEpPATYpa
1 PoroB, B.A. TexHomorus KOHCTPYKIIMOHHBIX MaTepuanioB. (OO0paboTka
KOHLIEHTPUPOBAHHBIMU TOTOKaMU HHEpPruu : y4yeOHMK miig By3oB/ B. A. Poros,

A. JI. Yynakos, JI. A. Ymomupckas. — 2-¢ W34., HCIOp. W J0m. — Mocksa !
NznarensctBo Opaiir, 2025. — 252 c¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-01343-6. — Tekct : snextponnsii // ObpaszoBarenvHas miatdopma HOpaiit

[caiiT]. — URL.: https://urait.ru/bcode/561694.
2. Komno3uiimonHsie MaTepuaibl . yuyeOHoe mocodue mins By3oB/ JI. A. VBaHoB,

A. U. CutnukoB, C. /1. nsanuna ; non pemakumet A. A. MUnbuna. — Mocksa :
M3parenscTBo Opaiit, 2022. — 253 ¢. — (Brwicmee obpaszoanue). — ISBN 978-5-
534-11618-2. — Tekct : snextponsbii // ObpazoBarenbHas miardopma HOpaiit

[caiiT]. — URL.: https://urait.ru/bcode/495853.

3. Kum, B.C. OGopynoBanue 3aBojoB miactmacc. B 2 4. Yacte 1 : yueOHOe
nocodue s By3oB/ B. C.Kum, M. A. lllepbimeB. — 2-e wu3a., uchp. v 100, —
Mocksa : M3pgatensctBo [Opaiit, 2024. — 257 ¢. — (Bwicmiee oOpaszoBaHue). —
ISBN 978-5-534-09004-8. — Tekcr : anekTpoHHbId // Ob6pa3oBaTenbHas miatdopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/538726 .
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Ilepuoarka
1. N3BecTus

TexHnueckne  HayKH

Tynbckoro
Hayunsbrii

roCyJ1apCTBEHHOTO
pPELIEH3UPYEMBIN

YHUBEPCUTETA.
xypHair. —  URL:

https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1. - Tekcr :

AIEKTPOHHBIN.

2. HayuHpli mnepuoanyYecKuid KypHAI
Cepus

rocyaapCTBCHHOI'O YHUBCPCUTCTA.

«BectHuk  HOxHO-YpanbCckoro
«DHEpreTuKay : Hayuneii

periersupyemsii sxypHair. — URL: https://www.powervestniksusu.ru/index.php/PVS.

- TeKkcr : 3EeKTPOHHBIN.

9. IIpodeccuonanbubie 0a3pl JAHHBIX M MH(MPOPMANUOHHO-CIIPABOYHbIE

CHCTEMBI

[Ipodeccronanbras 6a3a TaHHBIX U
WH(GOPMAIIMOHHO-CIIPABOYHBIC CUCTEMBI

WNudopmanus o nmpaBe COOCTBEHHOCTH
(peKBHU3UTHI JOTOBOPA)

Acconuanusi UHXeHEpHOro oopaszoBanus Poccun
https://aeer.ru/

COBepH_IeHCTBOBaHI/Ie O6paSOBaHI/I5{ u
I/IH)KeHepHOI\/JI JACATCIIBHOCTH BO BCCX HX
IPOABJICHHUAX, OTHOCAIIMUXCA K y‘le6HOMy,

HaydYHOMY u TEXHOJIOTHYCCKOMY
HallpaBJICHUAM, BKJIIO4Yasa IMpOouCCChI
npenoaaBaHus, KOHCYJIbTHUPOBAaHUA,
HCCIICAOBaHUA, pa3pa6 OTKH  HMHXCHCPHBIX

pelIeHni, BKIItoYask HEPTEra3oByI OTpaciib,
TpaHcdepa TeXHOJOTHi, OKa3aHHUs IIHPOKOTO
CIIeKTpa 00pa3oBaTeIbHBIX YCIIyT,
obecrieueHHsi CBsi3ell C OOLIECTBEHHOCTHIO,
MIPOU3BOJICTBOM, HAayKOM W HWHTErpallii B

Hay4Has 3JIeKTpoHHast 6ubanoreka Elibrary
http://elibrary.ru/

MEXJIyHapOAHOE  HaydyHO-00pa30BaTEIbHOE
MIPOCTPAHCTBO.

CBOOOJHBIN 1OCTYII

Hayunas AJEKTPOHHAS O6ubaroreka
ELIBRARY.RU - 310  KpynHeummi
POCCUICKHI MH(}OPMALOHHO-

aHAJIMTUYECKUI mMopTasl B 00JacTH HayKw,
TEXHOJIOTUM, MEIUIMHBI ¥ 00pa3oBaHMUS,
coziepkaluii pedeparel M MOJHBIE TEKCTHI
Ooree 26 MJIH Hay4yHBIX CTaTed W
nyoJMKauui, B TOM 4YHCIE 3JIEKTPOHHBIE
Bepcun Oosiee 5600 pOCCHIICKMX Hay4HO-
TEXHUYECKUX >KYypHAJIOB, U3 KOTOPHIX Oosee
4800 KypHa’moB B OTKpPBITOM JOCTYIIE
CBOOOHBIN 1OCTYII

«Poccuiickoe
pecype] —

denepanbHbIA TopTaJ
oOpa3zoBaHue» [ DNEKTPOHHBIN
http://www.edu.ru

®denepanbHbI nopTai «Poccuiickoe
o0Opa3oBaHWe» — YHHUKAJIbHBIH HHTEpHET-
pecypc B cepe 00pa3oBaHUs U HAYKH.

ExxenHeBHO myOJIMKYyeT caMble aKTyallbHbIE
HOBOCTH, AHOHCHI COOBITHH,
nH(pOpMalMOHHbIE MaTepHabl TUIS
IIMPOKOr0 Kpyra uyurarenei. ExxeHenenpHO
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[Ipodeccrnonanvuas 6a3a TaHHBIX U
HH()OPMAIIMOHHO-CIIPABOYHBIC CHCTEMBI

WNudopmanus o nmpaBe COOCTBEHHOCTH
(PEKBU3HUTHI IOTOBOPA)

Ha IOpTajJ€ pasMEIIAIOTCA OKCKIIIO3WBHBIC

Marepuainbl, HMHTEPBBIO C  BEIYLIMMH
CreLraaIucTaMu — nejaroraMu,
[ICUXO0JIOTAMH, YYEHBIMH, pPEIOPTAXU U

AQHAJTMTHYECKHUE CTAThH.

Uwnrarenay moaydaroT AOCTYN K HOPMATHBHO-
npaBoBOil 0a3e cdepbl 00pa3oBaHUs, OHHU
MOTYT TIOJIb30BAThCS CAMBIMU PA3IMYHBIMU
NOJIC3HBIMU  CEPBUCAMHU — TaKHUMH, Kak
OHJIAH-TECTUPOBAHHUE, OTIPOCHI o
aKTyaJbHBIM TEMaM U T.1I.

["apanT (cripaBOoYHO-TIpaBOBas CUCTEMA)

https://www.garant.ru/

VYHuBepcanpHasg ~ CIpaBOYHAs  I[PaBOBast
CUCTeMa, IMpeaararolas HCUYEPIIbIBAIOLIYIO
0asy HOpPMaTHBHBIX  aKTOB, KOJEKCOB,
3aKOHOB U TJI.

OenepanbHas

ciyx0a

HWHTEJUICKTYyaJIbHON
cooctBenHocTH (PocmareHT) rospatent.gov.ru

OcymiecTBiIsSIET KOHTPOJIb M HaI30p B cdepe

paBOBOMl  OXpaHbl U  HCIOJIb30BAHMS
pe3yabTaToOB HMHTEIJUIEKTYaJIbHOMN
JEATEIbHOCTH  TPaXXIAHCKOI'O, BOEHHOIO,

CIICNUAJIBHOI'O U IIBOﬁHOFO Ha3Ha4Y€HU,
CO3JJaHHBIX 3a cyer O0/DKETHBIX
acCUrHOBaHUH (enepajibHOTO Or0IKeTa

Ha3panmue Coxpamiénnoe | OpraHu3anMoOHHO- Otpacas (001acTh OpuunanbHbIi
OpraHM3aluuu Ha3BaHHUe npasoBas ¢opma JesiTeJIbHOCTH) caiit
Oo0mmepoccuiickas
oOrIecTBeHHAs
OpraHM3aIus 3amuTa 00mux
«Poccuiickuil Co103 | UHTEPECOB U JOCTUKECHUS
WH)XEHEpOB» (Janee YCTaBHBIX LiENel
N nmenyemas «Coro3» 00BETMHUBIINXCS
Poccuiickuit y ) https://www.poc
SIBIIICTCS rpaxiaH, VR
COI03 PCU CHHCKHHCOIO31H
OCHOBAaHHBIM Ha OCYIIECTBIISIOUINX CBOIO
WH)XCHEPOB XKeHepoB.pd/
YJIEHCTBE NeATeTLHOCTh Ha
00IIeCTBEHHBIM TeppuTOpHH OoJee
00beTUHEHUEM, MOJIOBHHBI CYObEKTOB
co3nanHbIM B hopme | Poccuiickoit Deaeparuu
00IIIeCTBEHHOI
OpraHH3alnn
CrocoOCTBOBATh
CO37aHMIO Ha Oaze
OTEUYECTBEHHOT O
MaITHHOCTPOUTEIIHLHOTO
. KOMILIeKca
Coro3 Ob6mepoccuiickas . .
KOHKYpeHTocrmocoOHo#, | https://soyuzmas
MAaIIMHOCTPOUTE CMP oO1ecTBeHHAs N
o JUHAMUYHOM, h.ru/
neit Poccun OpTraHH3aIHS o
JTBEepCH(PUITUPOBAHHON U
WHHOBallHOHHOU

JKOHOMHKH Poccun;
00BEIMHUTE yCHITNS
POCCHUMCKHUX
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Ha3zBanue
opraHmu3anuu

Coxpaménnoe
Ha3BaHHeE

Opranu3anmoHHO-
npaBoBas popma

OTtpacasb (00aacTh
JIeSITeJIbHOCTH)

OduunanbHbIi
caiT

MAaIlIMHOCTPOUTENEH B
JieJie TIPEICTaBIeHUs U
OTCTaWBaHUS HHTEPECOB
OTEUYECTBEHHOTO
MalIMHOCTPOUTEIHHOTO
KOMIUIEKCA B OpraHax
roCyJapCTBEHHOM BJIaCTU
P®, uncturyrax
IpaXJaHCKOTO 00I11ecTBa,
a TaKke Ha
MEKIYHAPOJHON apeHe;
chopMHpOBATH
CTPaTEruio pa3BUTHUS
MAIIMHOCTPOUTENbHON
otpaciu Poccun,
y4acTBOBAaTh B
(hopmupoBaHUHU
MEXaHU3MOB aKTUBHOU
roCyIapCTBEHHOM
TIOJINTUKH TIO
MOJICPHU3AINH U
pa3BUTHUIO
HAIlMOHAJIEHOTO
MAaIIMHOCTPOUTEIHHOTO
KOMIUIEKCA Ha YPOBHE
BCAYIUX IMTPOMBIIJICHHO
Pa3BUTHIX CTPaH.

POCCHUMCKU
1 COIO3
HAYYHBIX U
I/IH)KCHepHI)IX
0OIIIECTBEHHBIX
00BeTuHEHHT

PocCHHO

HCHpaBI/ITCJ'II) CTBCH
HO€, HE3aBUCHUMOE
00IIIECTBEHHOE
00BeINHEHNE

TBOpueckuii Coro3
OOIEeCTBEHHBIX
HAy4YHBIX, HAYYHO-
TEXHHYECKHUX,
WHKCHEPHBIX,
9KOHOMUYECKHUX
00bEeIMHEHHUIH,
SIBJISTFOIIIUX CST
IOPUINYECKUMHU
JIMIIaMH, CO3JIaHHBINA Ha
OCHOBE OOIITHOCTH
TBOPUYECKUX
npodeccnoHaIbHBIX
WHTEPECOB YUCHBIX,
WHKXCHEPOB U
CITELIMATMCTOB ISt
peanuzanuu 001Imx
[eJIeH U 3amad.

http://rusea.inf
0
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10. IIporpammHoe odecrieueHme (MMUEeH3uOHHOe " CB0O0OHO
pacnpOCTpaHﬂeMoe), HCIMOJIB3YEMOE IIPH OCYHIECTBJICHUH 06p330BaTeHI>HOI‘O
nmpomecca
Wudopmanus o mpase
COOCTBEHHOCTH (PEKBU3UTHI
Ayautopus [IporpammHuoe obecrieueHne
JIOrOBOPA, HOMEP JIMLIEH3UU U
T.J.)
Windows 7 OLPNLAcdmc norosop NeJ103 ot 30.05.2012) ¢
noncornamreHussmMu ot 29.04.14 u
01.09.16 (beccpoyHast TUIIEH3N)
Ne 1010 VueOnasg | Kaspersky Endpoint Security st CyOnunen3uonnsrii gorosop Ne TN -
ayIMTOPHS IS TIPOBEICHHUS 6usHeca — Pacmupennsiii Russian 126/2023 or 14.12.2023
eGHBIX  RaHATHH  BCex Edition. 150-249 Node 2 year
ya Educational Renewal License
BUJIOB, IPEAYCMOTPEHHBIX
MPOTrpaMMoit cpenuero | Google Chrome CBoboHOE pacmpocTpaHsieMoe
HpO(beCCHOHaHBHOFO nporpaMMHOC obecrieueHue
o0pasoBanus/6akanaBpuaTa/ (beccpounas munensis)
Crieruanmrera/ Gimp CBOOOJIHO paclpocTpaHsIeMoe
MAarucTparypbl, OCHAILICHHAs IPOrpaMMHOE 00eCTIeYeHNE
o0opynoBaHUEM u (6eccpounast UIEH3MS)

TEXHUYCCKHUMHU CPEICTBAMU
00y4eHHs, COCTaB KOTOPBIX
ompenensiercss B paboumx

nporpammax JUACIUILUINH
(Momyeit)

Kabuner XUMHH Hu
MaTepuaIoBeICHHS

Microsoft Office Standard
2007(Microsoft DreamSpark Premium
Electronic Software Delivery
Academic(Microsoft Open License

HOMeEp JMLEH3UN-42661846 ot
30.08.2007) ¢ gorcoriameHusIMy OT
29.04.14 1 01.09.16 (6eccpounas
JIUIIEH3HUsA)

Pascal ABC

CBOOO/IHO PacpoCTpaHsieMoe
MpOrpaMMHOE 00eCIeUCHUE
(6eccpodHas TUIICH3HS)

Windows 7 OLPNLAcdmc

moroBop NeJ103 ot 30.05.2012) ¢
norcoraamenusiMu ot 29.04.14 u
01.09.16 (6eccpouHast TUIIEH3MS)

Ne 1126 ITomemenue a1
CaMOCTOSITENTLHON pabOTHI
00yJaroImxcst

Kaspersky Endpoint Security ms
6usHeca — Pacmupennsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

Cybnuuen3nonsslii gorosop Ne ITITH-
126/2023 or 14.12.2023

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
norcornamenusaMu ot 29.04.14 u
01.09.16

(6eccpodHas TUIICH3HS)

AdobeReader

cBOOOJTHO pacIpOCTpaHsIEMOe
IporpaMMHOe oOecredeHne
(6eccpouHast JIUIIEH3HS)

l"apanT- cripaBo4HO-TIpaBOBas CHCTEMa

JHorosop NeC-002-2025 ot 09.01.2025

Yandex Gpaysep

cBOOOJTHO pacIpoOCTpaHsIEeMOe
MporpaMMHOe o0ecrieyeHue
(beccpodHas TUIICH3HS)

Microsoft Office Standard
2007(Microsoft DreamSpark Premium
Electronic Software Delivery

HOMep HieH3un-42661846 ot
30.08.2007) ¢ morcornanieHus M OT
29.04.14 n 01.09.16 (6eccpounast
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Wudopmanus o nmpase
COOCTBEHHOCTH (PEKBU3UTHI
JI0TOBOPa, HOMEp JIMIEH3UH U
T.J.)

Aynutopus [TporpammHuoe oOecrieueHue

Academic(Microsoft Open License JIMLIEH3Ys)

Zoom CcBOOOJTHO PaCIPOCTPaHIEMOE
porpaMMHOE o0ecreyeHue
(beccpodHast TUIICH3HS)

AIMP OTEYECTBEHHOE CBOOOIHO
pacmpocTpaHseMoe MPOrpaMMHOe
obecnieuerne (OeccpoyHas JTUIICH3NA)

11. MaTepHaHLHO-TeXHH‘IeCKOC o0ecneueHue ANCHUITIIMHBI

[lepeueHb OCHOBHOTO 00OPYIOBaHUS U TEXHUUECKUX

Tumn u HoMep MOMEIEHUS
CpEeICTB O0yUeHus

YyeOHas ayauTopus Ui TPOBEICHUS

y4eOHBIX 3aHSATHH BCEX BUJIOB,

MIPETYCMOTPEHHBIX TTPOTPAMMOU CPETHETO

po¢eCCUOHAIBHOTO O6opynoBanue: KOMIUIEKT MeOenu ansi ydeOHOro
oOpa3zoBanwsi/0akaiaBpuara/ IpoIecca; T0cKa yueOHast; CTeH/IbI

crienuanuTeTa/ MarucTpatypsl, | TexHuueckue cpeacrsa OOydeHHs: KOMIBbIOTEpHAs
OCHAIIlEHHAs o0opyaoBaHuEM U | TEXHHKA; MYJIbTUMEIHIHHOE obopynoBaHue

TEXHUYECKHMMHU CpEACTBaMH  0OydeHus, | (MPOEKTOp, JKpaH); KOMIUICKT  J1abOpaToOpHOTro
COCTaB KOTOPBIX OMpeJessieTcss B pabouynx | 000pya0BaHUS MO JUCIUILIMHE

porpaMMax JTUCHUIUIMH (MO )
Kabuner XuMuM 1 MaTepraIOBeICHHS

Ne 1016 (Meboxcapsl, yia. K.Mapkca, 1.60)

O6opynoBaHue: KOMIUIEKT MeOenu A y4eOHOro
nporiecca;

TexHuuyeckue cpeAcTBa OOYYCHHs: KOMITbIOTEpHAs
TEXHHKAa C BO3MOXHOCTHIO TIOJKIIOYCHHSI K CETH
«UHTepHer» u  obecrneueHWeM  JOCTyma B
JJEKTPOHHYIO  MH(OpPMaIMOHHO-00pPa30BaATEIHHYIO
cpeny Ounmana

ITomemenue s CaMOCTOSITEIILHOU
paboThl O0YJArOIITXCS

Ne 1126 (r. YeOoxcapsl, yn. K.Mapkca,
60)

12. Meroauyeckue yKazaHMsl [Jisi 00y4aiomerocss M0 OCBOEHHIO
AUCIHUNIMHBI

Memoouueckue yka3zanus 0na 3aHAMUN 1eKYUOHHOZ0 MUnQ

B xome JEeKUMOHHBIX 3aHITHUH  oOydaromemycss HEOoOXOJAMMO BECTH
KOHCTIIEKTHUPOBaHUE Yy4eOHOro Marepuayia, oOpaiiaTh BHHMAaHHE Ha KaTeropuH,
(hOpMYITUPOBKH, PACKPHIBAIOIINE COJIEPKAHUE TE€X WJIM MHBIX SIBJICHUN M MPOIIECCOB,
HAaYYHbIC BBIBOJbI U ITPAKTUYECKHE PEKOMEHIAIUH.

HeoOxoaumo 3amaBaTh TPENOJaBaTEN0 YTOUHSIONIME BOMPOCHI C IIEIBIO
YACHEHHUS TEOPETUYECKUX  IOJOKEHUW, Pa3pelI€HUs] CHOPHBIX  CHUTYyalWu.
[lenecooOpa3no mopabaTbiBaTh CBOW  KOHCIEKT JICKIIMU, Jiejlas B  HEM
COOTBETCTBYIOIIME 3allMCM W3 OCHOBHOM H JIONOJHHUTEIBHOW JIUTEPATYPBI,
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PEKOMEHIOBAaHHON TMpernojaBaTeieM U NPEIyCMOTPEHHOW Y4ueOHON mporpammoit
JTUCHUTLUIAHBI.

Memoouueckue ykazanusa 011 3QHAMUNL CEMUHAPCKO20 (NPAKMUUECKO20)
muna.

[IpakTryeckue 3aHATHS MO3BOJIAIOT Pa3BUBATh y OOYyYarOUIErocs TBOPYECKOE
TEOPETHYECKOE MBINUICHHE, YMEHHE CAaMOCTOSATEIbHO M3y4daThb JIATEPaTypy,
aHATM3UPOBATh MPAKTUKY; y4aT YETKO (OPMYITHUPOBATH MBICITh, BECTH JUCKYCCHIO, TO
€CTh UMEIOT MCKIIOYUTENBHO BaXKHOE 3HAUYEHHE B PAa3BUTUU CAMOCTOSITEIIBHOIO
MBIIILJICHUS.

[ToaroToBka K MpPaKTHUYECKOMY 3aHATHIO BKJIIOYAaeT JBa dTana. Ha mepBom
sTane oOydyarliuiics IJIAaHUPYET CBOI CaMOCTOATENbHYI0 paldoTy, KOTopas
BKJIIOYAET: YACHEHHE 3aJlaHus Ha CaMOCTOSATENbHYI0 padoTy; MmoadOp OCHOBHOW U
JIOTIOJTHUTEJIBHOW ~ JINTEPATyphl;  COCTaBJIEHUE IUIaHa paboThl, B  KOTOPOM
ONPENENSIIOTCA OCHOBHBIE IYHKTBI MpPEACTOsAlEd NoAroTroBku. CocTaBieHUE IIaHA
JTUCHUTUIMHUPYET U MOBBIIIAET OPraHU30BaHHOCTH B paboTe.

BTtopoii 3Tan BKIIIOYAEeT HEMOCPEACTBEHHYIO MOJATOTOBKY K 3aHSATHIO, KOTOpas
HAYMHAETCS C H3YyYEHHUS OCHOBHOW W JIOMOJHMUTENIbHOM JTepaTypbl. Ocoboe
BHUMaHUE MPU 3TOM HEOOXOAUMO OOpaTUTh Ha COJEPKAHUE OCHOBHBIX IMOJIOKECHUM
Y BBIBOJIOB, OOBSICHEHUE SIBICHUN U (PAKTOB, YSACHECHUE MPAKTUUYECKOTO MPUIIOKEHUS
paccMaTpUBAaEMbIX TEOPETUYECKHX BOMPOCOB. Jlanee ciieqyeTr MOArOTOBUThH TE3UCHI
JUISL BBICTYIJIEHUW IO BCEM Yy4eOHBIM BOIpPOCAaM, BBIHOCUMBIM Ha MPAKTHYECKOE
3aHATHE WA IO TeME, BBIHECEHHOW Ha JUCKYCCHIO (KPYIJIBI CTOJ), MPOaAyMaTh
MpUMEPHl C TENbI0 O0ECreYeHus TECHOM CBSI3U HM3y4aeMOW TEeMbl C pealbHOU
KU3HBIO.

['oToBsCH K JOKIJIAMy WM BBICTYIUICHHIO B paMKaX HHTEPAKTHBHON (HOpPMBI
(mucKyccusi, KpyTiblid CTOJ), TPH HEOOXOIUMOCTH CIEAYeT 0OpaTUTHCS 32 TTIOMOIIBIO
K MPENoIaBaTeNo.

Memoouueckue ykazanusa K camocmoameibHou pabome.

CamocrosiTenbHas paboTa OOy4YarOIIErocsi SIBJISETCS OCHOBHBIM CpPEICTBOM
OBJIaJICHUSI Y4€OHBIM MAaTEpPHUAJIOM BO BpeMs, CBOOOAHOE OT 00s3aTENbHBIX YUEOHBIX
3aHsTU. CamocTosiTeNbHass paboTa 0OydYaromerocs HaJ YCBOEHHUEM Y4eOHOro
Marepuana Mo Yy4eOHOM MJUCIUIUIMHE MOKET BBIINOJHATHCS B OMOJIMOTEKE
YHUBEPCUTETA, YICOHBIX KaOUHETaX, KOMIbIOTEPHBIX KJIaccaX, a TAKXKE B JIOMAIIHUX
ycnoBusix. CojaepikaHne W KOJUYECTBO CAMOCTOSITENIbHOW PabOThl 00ydarolierocs
onpenensieTcs ydeOHOW MpOorpaMMol AUCIUIUIMHBI, METOIUYECKUMU MaTepHallaMu,
MPAKTUYECKUMHU 3aJJaHUSIMU U YKa3aHUSIMU TIPENOo1aBaTesl.

Camocmosamenvuan padoma é ayoumopHoe pems MOHcem 6K1104ams:

1) KOHCHIEKTHPOBaHHUE (COCTABJICHUE TE3UCOB) JCKIIHIA;

2) BBINOJHEHNUE KOHTPOJIBHBIX paboT;

3) pelicHue 3a1a4;

4) paboTy cO CPaBOYHON U METOAMYECKOM JINTEPATypOH;

5) paboTy ¢ HOpMAaTUBHBIMH IMPABOBBIMH aKTaMU;

6) BBICTYIUICHUS C IOKJIaJaMHU, COOOIICHUSIMH Ha CEMUHAPCKUX 3aHATHSX;

7) 3aIIMTy BBITOJHEHHBIX PaldoT;
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8) yuacTe B OIEpaTUBHOM (TEKyIEM) ONPOCe IO OTACIbHBIM TEeMam
M3y4aeMOU TUCIUILIVHBI,

9) yuacte B coOecelmoBaHHSX, ACIOBBIX (POJEBBIX) HIpax, TUCKYCCHUSX,
KPYTJIBIX CTOJIaX, KOH(PEPESHITUSX;

10) yuactre B TECTUPOBAHHH U JIP.

Camocmoamenvnan paboma 60 6HeayOUMOPHOE GPEMA MOMHCEM COCMOAMD
u3:

1) TmoOBTOpEHUS JICKIIMOHHOTO MaTepHaa;

2) TOATOTOBKH K MPAKTHUYCCKUM 3aHSATHSIM;

3) wu3ydeHus y4eOHOW U HAYUHOM JIUTEPATYPHI;

4) wu3y4eHHs HOPMATHBHBIX IMPABOBBIX aKTOB (B T.4. B 3JICKTPOHHBIX 0azax
JTAHHBIX );

5) peleHus 3a/1a4, ¥ MHBIX MPAKTUYCCKHUX 3a1aHUM

6) MOArOTOBKHU K KOHTPOJIBHBIM pabOTaM, TECTUPOBAHMIO H T.JI.;

7) TOATrOTOBKH K MPAKTHUYECKHUM 3aHITHSIM YCTHBIX JOKJIAJIOB (COOOIICHHUI);

8) moaroroBku pedepaToB, 3cCe W HHBIX HHIAWBHIYATbHBIX MHCHMEHHBIX
paboT Mo 33JaHUIO0 MTPENOIaBaATENIs;

9) BBIMOJIHEHUS KYPCOBBIX PabOT, MPEIyCMOTPEHHBIX YUCOHBIM ITAHOM;

10) BBITIOJTHEHUS BBITYCKHBIX KBAM(UKAIMOHHBIX paOOT | JIp.

11) BeIfieNIeHUsT HanOoJIee CIOXKHBIX M MPOOJIEMHBIX BOIPOCOB IO H3y4acMOM
TEME, MOJy4eHUE Pa3bACHEHUW U PEKOMEHAAIMNA 1O [JaHHBIM BOIpPOCAaM C
MpENnoAaBaTesIsiMi Ha KOHCYJIbTalHIX.

12) npoBeieHUsT CAMOKOHTPOJII IyTeM OTBETOB Ha BONPOCHI TEKYIIETO
KOHTPOJISI 3HAHHM, PEIICHHS MPEJCTABICHHBIX B yUeOHO-METOIMYECKUX MaTepHuaiax
Kadeapsl 3aaad, TECTOB, HAaMHMCaHHUs pedepaToB W 3CCE MO OTIAEIBHBIM BOIPOCAM
A3y4a€MOU TEMBI.

Tekyuii KOHTPOJIb OCYIIECTBIISIETCS B (POPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIa/I0B.

B ciyuae npomnyckoB 3aHSITHH, HATWYUS UHAUBUIYAIBHOTO Tpaduka 00ydeHUs
W JUIS 3aKperuieHUs] MPaKTUYECKUX HABBIKOB CTYJEHTaM MOTYT OBITh BbIJaHBI
TUTIOBBIC  WHAWBUIyaJbHBIE 3aJaHUsl, KOTOpPbIE JOJKHBI OBITH CHAaHBI B
YCTAaHOBJICHHBIN MPENOJABATEIIEM CPOK.

13. Ocob0eHHOCTH peaju3alUH JUCHUIJIMHBI JIA WHBAJUIAOB W JHI[ C
OTrPAHUYECHHBIMH BO3MOKHOCTSIMH 310POBbSI

OO0yuenune mno mucnuiuinHe «HaHO- W KOMITO3UIIMOHHBIE MaTepUAIbD)
WHBAJIMJIOB W JIMI[I C OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 370poBbs (mainee OB3)
OCYILECTBIISICTCS TpPENoAaBaTesieM C Y4YeTOM OCOOEHHOCTEH MNCUXO(U3HUUECKOro
pa3BUTHUS, WHIWBUIYAJbHBIX BO3MOXXHOCTEM M COCTOSIHUS 3J0pPOBbS TaKUX
00yJaroIMXCs.

JI71st CTyIEHTOB € HApYyLIEHUSIMU ONOPHO-ABUTaTesbHOM QyHkiuu u ¢ OB3 no
CIyXy MPEIyCMaTPUBACTCS CONMPOBOXKICHUE JIEKIUA W TNPAKTUYECKUX 3aHATUHN
MYJbTUMEIUMHBIMU CPEICTBAMU, PA3IATOUHBIM MAaTEPHUAIIOM.
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Hns crynentoB ¢ OB3 1o 3peHHio mpeaycMaTpuBaeTcs MpPUMEHEHHE
TEXHUUYECKUX CPEACTB YCHUJICHUS OCTAaTOYHOIO 3pEHHS, a TaKKe MpeayCMOTpEeHa
BO3MOXKHOCTh pa3pabOTKU ayInOMaTepUaioB.

[To mucuunnmae «HaHO- W KOMIIO3WUIIMOHHBIE MAaTepUajbl»y O00ydYeHHE
WHBAJUIOB ¥ JHUI[ C OrPaHUMYEHHBIMA BO3MOXKHOCTSIMH  3/I0POBbS  MOXKET
OCYIIECTBIISITECS KaK B ayAHTOPHHM, TaK U C HCIOJB30BAHUEM JJIEKTPOHHOU
uH(POPMAIIMOHHO-00pa30BaTENbHOM  Cpebl, 00pa30BaTeIbHOrO  MMOpTajia U
AIIEKTPOHHOM TOYTHI.
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JIUCT JOIIOJIHEHUU 1 UBMEHEHUN
paboueii TporpaMMbl JUCITUTITNHBI

PabGouass mporpamMma AMCHUIUIMHBI PAcCMOTpPEHa, OOCYXKIAeHa M OJ00peHa Jyis
ucrionHenust B 202 -202  yyeOHOM roay Ha 3acefaHuu Kadeapbl, OpOTOKOa Ne
OT «« 202 T

BHecennl JOITIOJIHCHUA U U3MCHCHUA

Pabouast mporpaMma JIHCHMIUIMHBI PAacCMOTpEHa, OOCYkJeHa U oAoOpeHa s
ucrionHenust B 202 -202  yuyeOHOM roay Ha 3acefaHuu Kadeapbl, OpOTOKOa Ne
OT «« 202 T

BHecennbl JOITIOJIHCHU 1 U3MCHCHUA

PaGouast mporpamMma IUCHUIUTMHBI pPAacCMOTpeHa, OOCYXJeHa U ojoOpeHa s
ucnionHenust B 202 -202  yuyeOHOM roay Ha 3acenaHuu kadeapbl, OpOTOKOa Ne
OT «« 202 T

Baecennl JOITIOJIHCHUS 1 U3MCHCHUA

PabGouast mporpamMma IHUCHMIUTMHBI pPAacCMOTpeHa, OOCYXJeHa U ojoOpeHa s
ucnonHeHus B 202 -202  yyeOHOM rojay Ha 3acelaHuu Kadeapsl, OpOTOKOT Ne
OT «« 202 r.

BHecenbl JOITIOJIHCHUS M1 U3MCHCHUSA
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