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Pabouas nporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- ®OenepanbHBIM TOCYJaPCTBEHHBIM O0pa30BaTEIbHBIM CTaHIAPTOM BBICILETO
oOpazoBaHus — OakalaBpuar 1O  HampaBieHU0 mnoAaroroBku  15.03.05
KOHCTpYKTOPCKO-TEXHOIOTNYECKOE oOecrieueHue MalIMHOCTPOUTEIBHBIX
IIPOU3BOJICTB, YTBEPXKICHHBIM NpHKa3oM MUHUCTEPCTBA HAYKHM M BBICHIETO
oOpazoBanus Poccuiickoit ®enepaunu Nel044 ot 17 asrycra 2020 ropna,
3apeructpupoBaHHbiii B Muntocte 10 centsaops 2020 roaa, per. Homep 59763;

- y4eOHbIM IUIaHOM (OYHOM, 3a04HOM (opM OOyuYeHHs) IO HANPaBICHUIO
MOJATOTOBKH 15.03.05 KOHCTpYKTOPCKO-TEXHOIOTUUECKOE obecrieueHue
MaITUHOCTPOUTENIbHBIX MPOU3BO/JICTB.

Pabouas mporpaMM JHMCHUIUIMHBI BKJIIOYAET B Cce0s OLIEHOYHBIE MaTepuallbl
JUISL IPOBEAECHUS TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTalnu
no aucuuiuiiHe (.6 @DOHJ OLEHOYHBIX CPEACTB Uil NPOBENCHHS TEKYLIETO
KOHTPOJISL YCIIEBAEMOCTH, HPOMEXYTOYHOM aTTECTAalMud [0 MTOraM OCBOEHUS
JACLUILINHBI)

ABtop Ky3pmuna Onbsra BsyecnaBoBHA, KAHAWIAT XUMUYECKUX HAYK, JOIEHT
Kaheapsl TPAHCIOPTHO- YHEPTETUYECKUX CHCTEM

(vrazamv PHUO, yuenyro cmeneny, yuenoe 36anue unu 00IHCHOCHb)

IIporpamma o0100peHa Ha 3aceqaHuu Kadeapsl TPAHCIIOPTHO-IHEPTETUHUECKUX
cucteM (rmpotokoa No 8 ot 12.04.2025r).




1. IlepeyeHb MJIAHMPYEMBIX PpPe3yJabTATOB OOY4YeHHs] MO JUCHUILINHE,
COOTHECEHHBIX € IUIAHMPYEMbIMHU Pe3yJIbTATAMHM OCBOEHHSI 00pa30BaTeILHOM
nporpammsbl (Llesiu ocBOeHUs1 M CIUIIMHBI)

1.1. Lenpro ocBoenus aucuuiuimibl « HaHO- 1 KOMIIO3MIIMOHHBIE MaTEpUAJIbD)
SBIIAETCS:

- copMupoBaTh Yy CTYJEHTOB KOMIUIEKC (YHIaMEHTaJbHBIX MPEACTABICHUA,
COCTaBJISIOUIMX OCHOBY OJHOM M3 HauOoJsiee BOCTPEOOBAHHBIX B HACTOSIIEE BpPEMS
00J1aCTH 3HAHUN — KOMIIO3UIIMOHHBIE 1 HAHOMATEPUAIIbI.

3ajauaMl OCBOEHMS JUCHUIUINHBI «HaHO- M KOMIO3MIIMOHHBIE MaTEpUaIb»
SBIISIFOTCAL:
- OBJIAJICHUE CTYACHTAMM KOMIUIEKCA OCHOBHBIX IIOHATUH W  IPUHLUIIOB
KOMITO3UIIMOHHBIX 1 HAHOMAaTEPHUAJIOB;
- o0y4yeHHe CTyJCHTOB Hay4YHbIM OCHOBaM BbIOOpa MaTepHajia ¢ y4eTOM €ro coCTaBna,
CTPYKTYpBI, — TepMUYECKOM  0OpabOTKM M  JOCTUTAIOMIMXCS TMpPU  ITOM
OKCIUTYaTaIlMOHHBIX W TEXHOJOTHMYECKUX CBOMCTB, HEOOXOAMMBIX UIsi Haubolee
3¢ (HEKTUBHOTO HCIMOIB30BAHUS B 00JIACTH aBTOMOOMJIECTPOEHUS, MAIIMHOCTPOEHUS
1 IpuOOPOCTPOCHHUS.

1.2.  Ob6nactu  npodeccuoHaNbHOW  JeATeNbHOCTH  H(win)  chepsl
npodeccuoHanbHON ~ ACSATENBHOCTH, B  KOTOPBIX  BBITYCKHUKH, OCBOUBIIHE
pOrpamMmy, MOTYT OCYIIECTBIISATh MPO(PECCHOHATBHYIO e TEIHHOCTD:

40 CxBo3HBIEC BUBI MPOGECCUOHATBHON JIEATETLHOCTH B MPOMBIIIIJICHHOCTH (B
cepax: TEXHOJOTHYECKOTr0 O0OecleyeHus] 3aroTOBUTEIBHOTO IPOU3BOJICTBA Ha
MAaIIMHOCTPOUTEIBHBIX OPEINPUITUSX; TEXHOJOTUYECKON NOJTOTOBKHU
IIPOU3BOJICTBA JIETAJIEH MAILIMHOCTPOECHHUS).

1.3. K OCHOBHBIM 3a/lauaM HW3yYE€HUs AUCHUIUIMHBI OTHOCHUTCS MOJATOTOBKA
oOyyJarommxcsi K  BBIINOJHEHUIO TPYJIOBbIX (YHKIUMA B  COOTBETCTBUU C
npo¢eCCUOHATILHBIMU CTaHAapTAMMU:

Kox v HanmenoBanue
HanmenoBanue Kon, HammeHoBaHMe M ypPOBeHb TPYAOBBIX QYHKIUIA, HA
npogecCHOHATBHBIX kBanpukanuu OTD, Ha koTOpbIE KOTOpbIe
cranaapros (I1C) OPUEHTHPOBAHA TUCHUIIAHA OPMEHTHPOBAaHA
AUCHMILIMHA

40.083 B B/01.6
IMpodeccuonanbHbIi [IpoekTupoBaHre TEXHOJOTHUECKHUX
cranzapr «Cremuamct o | IPOLECCOB  aBTOMATH3HPOBAHHOrO ObecnieueHue
IPOEKTUPOBAHHIO EZ;(::TT%I;J:;};P;?{ _— AeTaneH 3 | TeXHONOTHYHOCTH
TEXHOJOTHIHCECKHX WHCTPYMEHTAIIBHBIX, KOPPO3UOHHO- KOHCTPYIIUTH
fporeccos CTOMKHX cTaye, YyTYHOB, MamHH?CTPOHTenBHHX .
aBTOMAaTH3UPOBAHHOTO MONMMMEPOB ¥ KOMIO3HIMOHHEIX | A3ACTHH CpeaHEn
MPOU3BOJICTBAY, MaTepHaoB pa3HbIX BUJOB, IBETHbIX | CJIO’KHOCTH B yCJIOBHAX




Konx n HaumeHnoBanme
HaumenoBanue Kon, HaumeHoBaHMe U YPOBeHb TPYAOBBIX QYHKIUIA, HA
npo¢ecCHOHAITBHBIX kBaJnpukanun OTD, Ha koTopbie KOTOpbIe
cranaapros (I1C) OPHMEHTHPOBAHA AMCUMILIMHA OpPHEHTHPOBAHA
AUCHMILIMHA
CIUIaBOB HA OCHOBE MEOU W
YTBEPKACHHBI TMPUKA30M | alllOMHUHUSA, o0OpabaThIBaeMbIX
MunncreperBa  Tpyxa W | Pe3aHHeM, mmeronmx or 15 mo 30
coLuanbHOi 3amuTe PO oT oOpabaTbIBaeMbIX TOBEPXHOCTEH, B
TOM YHCJI€ TOYHOCTHIO HE BBIIIE 8-T0
27 ampens 2023 r. N 414n aBTOMAaTU3MPOBAHHOIO
KBaJIUTETa M IIEPOXOBATOCTHIO HE
(3aperucTpupoBaHoO B| ke Ra 0,8; i cOOpKkH cOopoumpx | IPOU3BOICTBA
Muntocre  P® 29 mas eIuHuI, BKIoYaronmx ot 20 mo 50
2023 1., perMCTpallMOHHBIN | COCTaBHBIX  uacTel  (merameii W
N 73605) cOOpOUHBIX  eAaWHHUI) (mamee -
MalIuHOCTPOUTEIHHBIC u3Ienus
cpeaHen

1.4. KoMneTeHuUmMM obydatowerocs, popmMmpyeMble B pesybTaTe 0CBOEHUS AUCLUMINHDI

HaumenoBanue
KaTeropum

(rpynmsi)
KOMIIEeTeHIIU

Koa m nanmenoBanue
KOMIIeTeHII NI

Koa n HauMeHoOBaHue
HHIMKATOPA
JOCTHKEHH S

KOMIIETEHIINH

Ilepeuennb
IUIAHUPYEMbIX
pe3yJbTaToB 00y4eHHs

I1K-4.
OCYLLIECTBIISATh
TEXHOJIOTHYECKYIO
MOATOTOBKY
MPOU3BOJACTBA JAETane
MaIlIMHOCTPOEHHUS
CpeaHEN CI0KHOCTH

Crocoben

[IK-4.1.  Omnpenenser
TEXHOJIOTHYCCKHE
CBOIICTBa Marepuaia
neTajen
MaIlIMHOCTPOCHUS

Ha yposne snanuii:

3HAaThb - METOOOJIOTHUIO
CHCTEMHOTO pEIIeHUs 32724
aBTOMaTHU3alluu,

- METOAbI u
aBTOMaTHU3alluu,

HA YPOBHE YMEHUIL:

YMETh -000CHOBBIBATh
TpeboBaHus K
TEXHOJIOTUYECKUM
mporeccam, K
TEXHOJIOTUYHOCTH
KOHCTPYKLIMH  M3/eNui, K
pa3pabaTbiBaeMOMy
000pyZI0BaHUIO U OCHACTKE, K
CpeIcTBaM aBTOMAaTHU3ALIUY;

- Ha ypoéne nHagwixos:
BIIAJIETh BOIPOCaMH,
CBSI3aHHBIMHU c
MHCTPYMEHTOOOECTIeUeHUEM,
TUTaHUPOBAHUEM u
OTIEPaTHBHBIM YIIPABICHHEM
XOZOM  TPOU3BOJCTBEHHOTO
mpouecca TpH  33JaHHBIX
VCXOIHBIX JAHHBIX

cpencraa

TIK-4.2. Omnpenenser
KOHCTPYKTHBHBIE
0COOEHHOCTH
MaIlTMHOCTPOCHUS

nerajgen

Ha ypoene snanuii:

3HaTh OCHOBHBIE MPOLECCHI
pa3paboTKN W M3TOTOBJICHUS
15163 (S04

Ha YpOBHE YMEHUIL:




HaunmeHnoBanue
KaTeropum

(rpynmsi)
KOMIIeTeHIIU I

Kox m HamMeHoBaHmne
KOMIIeTeHIIu I

Koa m HamMeHOBaHMe
HHAUKATOPA
JOCTH:KEHUA

KOMIIETEHI[MH

Ilepeyenn
IJIAHUPYeEMBbIX
pe3yJabTaToB 00y4eHHsI

YMETD PacCUUTHIBATH
PEXUMBI pe3aHus;

Ha ypoene naswixos:
BJIaJICTh HaBBIKAMH
BBIIIOJIHATh U OCYLIECTBIIATH
ONITHMH3ALIHIO PEKHMOB
00pabOTKH B YCIIOBHSX
MEXaHOCOOPOYHOTO
MIPOM3BOJICTBA

[IK-4.3. Amnanusupyer
TEeXHUYECKUE TpeOOBaHMUS,
NpeabsBIsieMble K
JeTasm
MAalIMHOCTPOCHUSA

Ha ypoene 3nanuii: 3uarn
MEpONPUATHS no
3¢ PeKTUBHOMY
HCIIOTb30BAHUI0 MATEPUATIOB,
obecreueHnIo

BBICOK03()(heKTHBHOTO
(hyHKIIMOHHPOBAHUS
TEXHOJIOTUYECKUX TPOIIECCOB
MAaIIMHOCTPOUTEIBHBIX
IPOU3BOACTB

HA YPOGHE YMEHUIL:

yMETh BBIOMpATH
Marepuaiisl, 000pyJIOBaHHMS
CPEICTB  TEXHOJIOIMYECKOTo
OCHAIIICHUS u
ABTOMaTU3aLUH piivs
peanu3anuu
TIPOM3BO/ICTBEHHBIX u

TCXHOJIOT'MYCCKUX MPOLCCCOB
Ha yposne nasvikog:

BJIaJIETh Hay4YHO-
TEXHUYECKOH HMH(OpMAaIme,
OTEYECTBEHHOT'O u
3apy0eKHOTO  OIBITa B
obsactu pa3paboTky,
IKCIUTyaTaLUH,
peoprasu3aniuu
MAaIIHHOCTPOUTEIbHBIX
IPOU3BOACTB

Ha yposne snanuii:
3HAaTh MalIMHOCTPOUTCIIBHOC
IMMPpOU3BOACTBO, MX OCHOBHOC

u BCIIOMOTaTEILHOE
obopynoBaHre, KOMILUIEKCHI,
HMHCTPYMEHTAIBHYIO

[TK-4.4. OCyImEeCTBIISICT | TEXHHKY, TEXHOIOTHYECKYIO

BBIOOp TEXHOJOTHUECKuX | OCHACTKY, CpeacTsa
NIPOEKTHPOBAHHS,

METOI0B MOIYYECHHUSA MeXaHH3aLMI,

3aroToBOK ﬂeTaﬂeﬁ aBTOMAaTHU3aLUHA u

MAaIIMHOCTPOCHHA YTIPaBJICHUS;
HA YpO8He YMEeHU:
YMETh BBINOJIHATE
MEPOIPUATHS [0 BBHIOOPY H
3¢ exTHBHOMY
HCIIONTE30BAHUI0 MATEPUAJIOB,
o0opyIoBaHus,




HaunmeHnoBanue
KaTeropum

(rpynmsi)
KOMIIeTeHIIU I

Kox m HamMeHoBaHmne
KOMIIeTeHIIu I

Koa m HamMeHOBaHMe
HHAUKATOPA
JOCTH:KEHUA

KOMIIETEHI[MH

Ilepeyenn
IJIAHUPYeEMBbIX
pe3yJabTaToB 00y4eHHsI

HHCTPYMEHTOB,
TEXHOJIOTMYECKOM OCHACTKHU;
Ha yposne naswikos:

BJIAJIETH CIIOCOOHOCTBIO
pa3pabaTbIBaTh u
MPOCKTHPOBATH
COOTBETCTBYIOIIEE
obopynoBanue B

COOTBETCTBHH C Tpedyemoit
TOYHOCTBIO ¥ YCJIOBHUSMH
9KCILTYaTallHH

[TIK-4.5. Ocymectiser
BBIOOD CPEICTB
TEXHOJIOTHYECKOTO
OCHAIIICHUS
MIPOU3BOJICTBA,
HEOOXOINUMBIX
pean3anym
pa3paboTaHHBIX
TEXHOJIOTHYECKHUX
MIPOLIECCOB U3TOTOBJICHUS
nerajen
MAaIIAHOCTPOCHHSI

JJIA

Ha yposne snanuii: 3uats

Axanms cpencrea
TEXHOJIOTHYECKOIO
OCHAIIICHUS, cpencTBa
U3MEpeHUs, TIPUEMBI i
METObI paboTHI,
MIPUMEHSIEMBIC npu
BBITTOJTHCHUH
TEXHOJIOTUYECKOU Olepanuu.
HA YPOBHE YMEHUL:

YMETH Ocy1ecTBISTh
WU3yYeHHE  CTPYKTYpHl |

U3MEpPEHUE 3aTpaT BpPEMEHU
Ha BBIIIOJIHEHUE
TEXHOJIOTUYECKUX Ollepaluil
Ha yposne nagvixos:

BIIAJIETD HaBBIKOM
0o0pabaTbIBaTh u
AQHAIIM3UPOBAaTh  PE3yJbTATHI
U3MEpEHHUs 3aTpaTr BPEMEHU,
ompelenser  y3KMe  MecTa
TEXHOJIOTMYECKUX onepanuil

2. Mecto nucnuninubl B cTtpykrype OITOII

Hucrumummaa  b1.JI(M).B.[IB.3.1
peanusyercst B

MaTCpUuaIOB»

nporpaMmMbl OakajiaBpuara.
JucuurinHa npenogaeTcs: o0ydaroumMest o o4Hout popme oOydeHust — B 7-
M CEeMEeCTpe, 1Mo 3a04HOM (popMe — B 8-M ceMecTpe.
HucuuminHa «HeTpaaulMoHHbIE METOJbI 00pabOTKHM MAaTEpHATIOBY» SIBIISIETCS
3aBeplIalIUM 3TanoM ¢gopmupoBanusi komrnerenuuii [1K-4 B mpouecce ocBoeHus

OIIOIL.

pamKax

«Herpanumonusie

METO/bl  00paboTKH

ANEKTUBHBIX AUCUHUIUIMH  (MOJIyJel)

I[I/ICIII/IHJ'II/IHa «Hano- u KOMIIO3UIIMOHHBIC MAaTCpHUaJIbD» OCHOBBLIBACTCA Ha

3HAHUSAX, YMEHMUSIX U HaBBIKax, IPUOOPETCHHBIX MPU M3YYEHUU JIUCITUTLINH:
TexHonmornyeckue MIPOLIECCHI B MAIIUHOCTPOEHHNH, O6opynoBanue
MAIIMHOCTPOUTEIIBHBIX MPOU3BOACTB, TE€XHOJIOTHS 3arOTOBUTEIIBHOTO ITPOM3BOJICTBA,
U SBIETCS TNPEAIICCTBYIOMIEH I W3y4eHUs AucHuIuinH: EnuHas cucrema
KOHCTPYKTOPCKOM  gokyMeHTamuu /  OCHOBBI ~ TEXHHMYECKOIO  JHM3aifHa,



IIPOU3BOJCTBEHHAs] IPAKTHKA: TEXHOJOTMYecKas (IMPOEKTHO-TEXHOJIOTUYECKas)
IIpaKTHKa, IIPOU3BOJ/ICTBEHHAS IPAKTUKA: peIUIITIOMHAs IIpaKTHKa,
['ocynapcTBeHHass WTOroBasi aTTECTalus: IOArOTOBKA K MPOLEIype 3alluThl U
3aIlMTa BBITYCKHOM KBaIU(UKAIMOHHON PaOOTHI.

®opMOil MPOMEKYTOUHOM aTTECTAUU 3HAHUKA O00ydaeMbIX MO OYHOM (opme
oOy4eHHUs SIBJISIETCS 3a4eT B 7-M CEMeCTpe, 0 3a04HOM (popMe 3aueT B §-M CEMECTpe.

3. O0beM QM CHUTTHHBI
ouHas ¢hopma oOyUeHUS:

Bun yueOHoii paGoThI 10 AMCHHILIAHE Bcero B 3.e. m 9acax Cemectp 7
B yacax

Obmast TPyA0EMKOCTE AHCHHILIHHEI 3 3.e. -108 ak.uac 108 ak.uac
Konumaxkmnasa paboma - Ayoumopnuie 3anamusn 32 32
Jlexyuu 16 16
JlabopamopHnuie 3anamus - -
Cemunapol, npaxmuyeckue 3aHamus 16 16
Koncynomayus - -
CamocmoamenvHas paboma 76 76
KypcoBasi padora (KypcoBoii IpOeKT) - -
Buja npome:kyTouHOI aTTecTanun 3ayer 3ayer
3a04Has popMa obyyeHuUs:

Buj yyeOHoii padoThl O AMCHUIIUHE Bcero B 3.e. 1 yacax Cemectp 8

B Yacax

Obmast TPYA0EMKOCTE AHCHUHILTHHEL 3 3.e. -108 ak.4ac 108 ak.4ac
Konmaxmmnasn paboma - Ayoumopnoie 3auamus 10 10
Jlexyuu 4 4
Jlabopamopnvie 3ansmus - -
Cemunapul, npakmuyeckue 3aHamus 6 6
Koncynomayus - -
Camocmoamenvnas paboma 94 94
KypcoBasi pabota (KypcoBoii poeKT) - -
Bua npomMeskyTo4HOI aTTecTAMM 3auer - 4 3ayer - 4




4. ConepxaHue IMCUMILIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aesiam)
AUCHUILIMHBI € YKa3aHMeM HX 00beMOB (B aKaJeMHYeCKMX 4acax) U BH/I0B

Y4eOHBbIX 3aHATHH

4.1. YyeOHO-TEMATHYECKUH IJIAH
Ounas gopma o0yueHust

HaumeHnoBanue Tem (pa3aejoB)
JUCIUTIHMHBI

TpyaoeMKoCTh B Yacax

KonrakrHas padora —
AynuTtopHas paboTa

JIEKIT
15071

mabopaTop
HBIE
3aHATHS

CEeMHHApHI U
MIPAaKTHYECK
W€ 3aHATHA

CaMOCTOSITEN
bHas paboTa

Kopg
WHIUKATOpa
JOCTHIKEHH I

KOMIICTCHITUH

1. Hanomarepuaisl, pU3HKO-
XUMHYECKHE OCHOBBI
HaHOTEXHOJIOTUH, pa3MEpHbIE

3¢ deKThI

10

I1K-4.1,
I1K-4.2,
I1K-4.3,
I1K-4 4,
IIK-4.5

2. Metoppl nony4deHus
HAHOYACTHUIL] U TEXHOJIOTUHU
(dbopMUpOBaHUS HAHOCTPYKTYP

14

TIK-4.1,
TK-4.2,
TK-4.3,
T1K-4.4,
TK-4.5

3. Onpenenenue u
KJIacCU(pUKAIUs
KOMITO3MIIMOHHBIX MaTepUaIOB
(KM)

16

[1K-4.1,
[1K-4.2,
[1K-4.3,
[1K-4.4,
IIK-4.5

4. OcHoBHble Ki1accsl KM.
Marpuna u HanostHUTE T, KM

18

TIK-4.1,
TK-4.2,
TK-4.3,
TK-4.4,
TK-4.5

5. llonyuyenue u npumenenne KM

18

TIK-4.1,
TK-4.2,
TK-4.3,
TK-4.4,
TK-4.5

Koncynpranun

TIK-4.1,
TK-4.2,
TK-4.3,
TK-4.4,
TK-4.5

KonTpons (3aver)

TIK-4.1,
TK-4.2,
T1K-4.3,
TK-4.4,
TIK-4.5

UTOoro

32

76




3aoyHas ¢popma 0byyeHus

HanMeHoBaHue TeM (Pa3iesioB)
JHCITHIITHHBI

TpyaoeMKoCTh B Yacax

KonTakTHast padoTa —
AynutopHas pabora

CEMHHAphbI U
MPaKTUYCCKUC
3aHATHA

na0opaTopH

JICKIIUH
bIC 3aHATHUA

CaMOCTOs
TeJIbHas
pabota

Kox
AHAUKATOpA
JIOCTYKEHHI

KOMITCTCHITUHA

1. Hanomarepuansl, pU3NKO-
XMMHYECKHE OCHOBBI
HAaHOTEXHOJIOTHH, pa3MEpHbIC
s pexTh

0,5 1

19

I1K-4.1,
[1K-4.2,
[1K-4.3,
[1K-4.4,
[1K-4.5

2. MeTo/1bl OJTy4eHHs HAHOYACTHI]
U TEXHOJIOTUU (POPMHUPOBAHUS

HaHOCTPYKTYD

0,5 1

19

MK-4.1,
TIK-4.2,
TK-4.3,
TIK-4.4,
TK-4.5

3. Onpenenenne u KiaccuGurarus
KOMITO3UITUOHHBIX MaTEPUAIOB
(KM)

19

TK-4.1,
TIK-4.2,
TK-4.3,
TIK-4.4,
MK-4.5

4. OcuoBHEbIE Ki1acchl KM.
Marpuiia 1 HanosiHUTE L KM

19

TIK-4.1,
TK-4.2,
TK-4.3,
TK-4.4,
TK-4.5

5. Ilonyuyenue u npumenenue KM

18

I1K-4.1,
[1K-4.2,
[1K-4.3,
[1K-4.4,
[1K-4.5

Koncynpranun

I1K-4.1,
I1K-4.2,
[1K-4.3,
[1K-4.4,
[1K-4.5

Kontposs (3auer)

MK-4.1,
TK-4.2,
TK-4.3,
TK-4.4,
TK-4.5




UToro 10 94

4.2. Conepxanue QUCHHUIIMHBI
Tema 1. Hanomartepuanbl, (U3NKO-XHMH4YECKHE OCHOBbl HAHOTEXHOJIOTHH,
pa3MepHbIe 3P PeKThI

OnpeneneHue TMOHATUA — KOMIIO3MIIMOHHBIE MaTepHasbl, KOMIIO3UTHBIE
MaTepuaibl, KoMmmo3uTbl. IlepcriekTuBbl W mpoOsembl pazsutuss KM B PO.
Knaccuduxanus xkomnozutoB no I'OCT 33742-2016. Tepmunbl U onpeneiacHus
koMro3utoB nonuMmepHbix 1o ['OCT 32794-2014. Knaccuduxkanus KM mno
CTPYKTYpE€ W BHJY HAIIOJHUTENS; MO THUIy MATPHULBL;, [0 T€OMETPUH apPMHUPYIOIINUX
AIIEMEHTOB.

OCHOBHBIE TIOHAITUA MW OMNPEAEJIEHUS B HAyYKE O HAHOCHCTEMAax U B
HaHOTeXHOJOruU. [IpuMepsl TPUPOIHBIX M HCKYCCTBEHHBIX HAHOOOBEKTOB U
HAHOCHUCTEM: OCOOEHHOCTHM HUX (PHU3UYECKMX W XUMHUYECKMX CBOICTB. MeToabl
HaHoTexHojoruil. Krnaccudukamuss HaHOMaTepualoB MO  pa3MepHocTH (¢
npumepamu). OcobeHHOCTH (U3UYECKUX B3aMMOJICHCTBUI Ha HaHOMAacIITabax:
poab oObeMa U TIOBEPXHOCTH — TpaBUTAIMOHHBIE M  3JIEKTPOCTATHUECKHE
B3auMozeiicTeus. Ban-nep-BaanbcoBbl B3aumoaeicTBus. DPPeKT reKKoHa.

Tema 2. Meroabl NOJMYYEHUS HAHOYACTHL M TEXHOJOrMH (POPMHPOBAHMSA
HAHOCTPYKTYP

O6mme Toaxonbl K  CHHTE3y HAHOCTPYKTYPHUPOBAHHBIX  MaTEpPHAJIOB.
JIutorpaduyeckue MeTOAbl — IEKTPOHHO-JIy4YeBasi U MOHHO-Iy4yeBasi Jutorpadus,
MuKpochepHas urorpadus, HaHoIUTOrpadusi, MArkast IuTorpadusi, MUKpOIEeUYaTh.
MUKpO-371EKTPOMEXaHUUECKUE  CHCTEMBI.  MexaHOXUMUA  —  TOMOJI  H
aucreprupoBanue. 3onb-renab cuHTe3. Ctaauu. IIpoaykTel. MeToabsl XMMUYECKOM
rOMOIE€HHU3aLMU: MUPOJIU3 a’po30Jiel, CyOJMMalMOHHAas CylIKa (KpUOXUMUYECKas
TEXHOJIOTHsSI), THJIPOTEPMAJIbHBIM METOJ, CBEpPXKpUTHYECKas CylIKa (MOIydeHHe
asporeyein).

Meronbl  cHHTE3a  HAHOMATEPHUANIOB  «CHU3Y-BBEpx».  TepMoanHamuka
caMOCOOpPKM M CaMOOpraHM3aluud — TEPMOJWHAMHMYECKHE MOTEHUHadbl. MeTonbl
CHHTE3a HAHOMAaTEpPUAJIOB «CHU3Y-BBEPX». MOIIEKYISIpHO-Ty4deBasi AIUTAKCHUS
(PVD). Xumuueckoe ocaxaenue. [Inéuku Jlenrmiopa-biopxerT.

Tema 3. OnpenesneHue U KJIacCH(PUKANUA KOMIIO3MIIHOHHBIX MaTepuaaoB (KM)

Cxemsbl cTpykTypsl KM. PaznnuHble reoMeTpur apMHUPYIOIIMX KOMIIOHEHTOB U
CXeMbl apMupoBaHUsi Kommno3uToB. Kiaccudukauuss marpuunbix KM mo cxeme
apMHUpOBaHUs (KOHCTPYKIMOHHBIN puHIUI). KM U30TpoIiHbIE M aHU30TPOITHBIE.
Knaccudpukamus KM no pasmepy udactury Hanonuutens. Kimaccupuxanus KM mo
MeTolaM TonydeHus: (TexHosiormueckuii mnpuninui). Krmaccupukamms KM  mo
HA3HAYEHUIO (IKCIUTYyaTallMOHHBIN MPUHLMIT). MaTpUYHbIE CHCTEMBI, COCTOSILINE U3
HEMpepbIBHOM (a3bl (MATPHUIIBI) U TACTIEPCHON (a3bl.

Tema 4. OcHoBHbIe KiIaccsl KM. Marpuna u Hanosanurteas KM

Tunet KM mo npupoae matpuubl. KM nmo npupone u (opme HanoJHUATENS.
Apmuposanasie KM u ux cporictBa. [lonumepHble KOMIO3UTBI HA OCHOBE BOJIOKOH
(BITKM). Buasr BIIKM. Apmupytoniue BojiokHUCThIe HanoaHuTenu (ABH). Cxembl
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apmupoBanus BKM. Cxema crnoucteix KM. OcnoBuble rpynmsl [IKM. CoctaB u
ceorictea BIIKM. Marpuna u ABH. Tepmomnactel. CocTaB TEpMOCTOMKUX
tepmorutactoB. Peakrornactsel. Bunet KM ot coctaa ABH. Crenens apmupoBaHus
n pacnonoxenue BoJokoOH B ABH wm BIIKM. MeTroasl mNOBBILIEHUS CTENEHU
apmupoBanua. OcHoBHble Buael ABH. Tpexmepneie crpykrypel. OCHOBHBIE
rnapameTpsbl IIPOLIECCOB MOJIy4YEHHUSA KM. [TonmumepHsbIE MaTpPHUILBL.
Antudpukimonasle KM wu I[IKM wu ux TpuboTexHHYECKHE CBOWCTBA.
VYrnerpapurtossie antudpukimonusie [IKM. @pukunonnsie KM u ITKM.

OcHOBHBIE BHJABI  HAIOJHUTEIEH. Ilens Hamonuurene. JlucrepcHsle
HaIlOJIHUTENM W UX IUIOTHOCTh. [lopuctbie HamonHutTenu. llonble aucnepcHble
HarnoJIHUTeNU. HanosHuTenm cnenuuaibHOro rpanyJIOMETPUIECKOr0 COCTaBa. TKaHbIe
Y HETKAHbIE HAIIOJHUTEIH.

Tema S. [losryyenue u npumenenue KM

Komno3unny ¢ BOJIOKHUCTHIMU HAMOJHUTEISIMU. ApPaMUAOIUIACTUKA U HUX
cBoiicTBa. [lucnepraimonnsie MeToabl. KoHaeHcannoHHble MeTOnbl. M3nenus w3
HaHOKOMMO3uTOB. HaHokoMmmno3uTHas TpyOa. Hanopasmepnbiii penbed M CIOCOOBI
ero (opMHUpOBaHUS Ha MOBEPXHOCTU TPyObl. MeTonbl wuccienoBanusi HaHoKM.
XUMUYECKHE UCTOUHUKU TOKA: MPUHIUN AehCcTBUS Li-MOHHBIX OaTapei, aHOAHBIC U
KaTOJAHbIE Marepuaiabl. HAaHOKOMIO3UTHI: OTJIUYME OT MHKPOKOMIIO3UTOB,
JUCTIEPCHOCTh U (popMa YaCTHUI] HaMoJIHUTENS. HaHOKOMMO3UTHI C TOJIMMEPHOM
MaTpULE: TUOBI MaTPULl W HaAMoJHUTENS. HaHOKOMMIO3UTHI C MOJMMEPHOU
MaTpHIe: »dJEeKTpUUecKue U ontuueckue cBoiicTBa. [lpumepsl. CrnocoObl
IIPUTOTOBJICHUSI MOJIMMEPHBIX HAHOKOMIIO3UTOB HANOJHEHHBIX  YIJIEPOJAHBIMU
HAHOTPYOKaMU — U30TPOMHBIX U aHU30TponHbIX.[lomydyenne npenperos. [Ipenperu u
npenperoBasi TexHojorus. Cdepsl MPUMEHEHHS TPETPEroB. ApaMHUIHOE BOJOKHO.
CpotictBa u mpuMeHenne apamuaa. KesmapoBwie BosnokHa. Ocobas dopma KM —
COHABUYEBBIC (COTOBBIE) KOHCTpYyKIMU. WX coctaB.  YriepoJaHble BOJIOKHA!
KapOOHU30BaHHbIE U TpaduTuzupoBaHHbie. [lodydeHune yriepoAHBIX BOJIOKOH.
BopHble BolokHA U X nojiydeHue. bopoBoib(hpaMoBbie BOJIOKHA.

5. VY4eOHo-MeTOoaM4YecKoe o0ecmedyeHHE CaMOCTOSTEJbHOH PadoThI
CTYIECHTOB

CamocTrosiTenbHass paboTa MPOBOJUTCS C LEJIbI: CHUCTEMATH3alUU U
3aKpEIUICHHs IIOJIyYEHHBIX TEOPETUYECKUX 3HAHUW M TNPAKTUYECKUX YMEHUU
oOyvaroumxcs; yrIyOJeHUs W pacIIUpeHHs] TEOPEeTHMYECKUX 3HAaHUM CTYJIEHTOB;
dbopMupOBaHUS YMEHHH HCIONb30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIPaBOYHYIO
JOKYMEHTAIMIO, YUeOHYI0 U CIIEHUATIbHYIO JIUTEPaTypy; Pa3BUTHS MO3HABATEIbHBIX
CIOCOOHOCTEM M aKTHUBHOCTH  OOYyYalolUXCA: TBOPUECKOM  WHUIIMATHBBI,
CaMOCTOSAATEJIbHOCTH, ~ OTBETCTBEHHOCTH,  OpPraHU30BAaHHOCTH;  (POPMHUPOBAHUE
CaMOCTOSATEIbHOCTH MBIILJIEHUS, CIIOCOOHOCTEM K CaMOpa3BUTHIO,
COBEPIIECHCTBOBAHUIO M CaMOOpraHu3aluu; (QopMupoBaHus NpodhecCHOHATbHBIX
KOMITIETEHLIUI; Pa3BUTHIO UCCIIEA0BATENLCKIUX YMEHUMN CTYI€HTOB.

@®opMbI U BHUJIBI CAMOCTOSITENIbHOM pabOThl CTYJEHTOB: YTEHHE OCHOBHOM U
JIOTIOJIHUTENIBHOM  JIUTEpaTypbl — CaMOCTOSITEIbHOE M3yUy€HUE MaTepuaia 1o
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PEKOMEHTyEeMbIM JINTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEUHBIM KaTaJIOTOM,
CaMOCTOATENBHBIN MOAOOP HEOOXOAMMOW JHMTEpaTypbl; paboTa CO CIOBapeM,
CIIPaBOYHUKOM; TIOMCK HeoOxommmou wuwHpopMmarmu B cetu  VHTEpHeT;
KOHCITIEKTHPOBAaHUE HWCTOYHUKOB; pedepupoBaHNEC HCTOYHHKOB; COCTABIICHHUE
AHHOTAIMA K TTPOYUTAHHBIM JINTEPATYPHBIM UCTOYHHUKAM; COCTABJICHHUE PCIICH3UN U
OT3BIBOB Ha MPOYMTAHHBIA MaTepuaj; COCTaBJICHHE 0030pa MyOJUKAIHi 1O TEeMe,
COCTaBJCHHE M  pa3paboTKa TEPMHUHOJIOTUYECKOTO  CIIOBaps;  COCTaBIICHUE
XPOHOJIOTUYECKOW TalIuIlkl; cocTaBiieHre Oubnuorpadun (6udiuorpaduyeckoit
KApTOTEKH); TOJrOTOBKA K PA3IMYHBIM (QopMaM TeKylIed U MPOMEKYTOUHOU
arTectali (K TECTUPOBAHMIO, KOHTPOJBHOM paboTe, 3a4eTy); BBIMOJIHEHUE
JIOMAIIIHUX KOHTPOJBHBIX PadOT; CaMOCTOSITENHHOE BBIOJIHEHHE MPAKTHUYECKUX
3aJlaHui PENPOAYKTUBHOTO THMA (OTBETHI HAa BOMPOCHI, 3a/1a4H, TECTHI; BHITIOJHEHUE
TBOPYECKHX 3aJaHul).

TexHOI0THs OpraHU3aAIMK CAMOCTOSTEIHFHOU PAOOTHI 00YYAIOIINXCS BKITFOYACT
WCIIOJIb30BaHUE MH(DOPMAIMOHHBIX W MaTePHUATLHO-TEXHUYECKHX  PECypCoOB
00pa30BaTEILHOTO YUPEKACHHUSA: OMOIMOTEKY C YATATBHBIM 3aJI0M, KOMITBIOTEPHBIE
KJIACChl C BO3MOXHOCTBbIO paboTel B MHTepHer; ayautopuu (KJacchl) s
KOHCYJIBTAIITMOHHOM TSI TEILHOCTH.

[lepen BbITIOTHEHWEM OOYYalOIIMMKCS BHEAYJIUTOPHON CaMOCTOSATEIbHOU
paboTHl TIperojiaBaTesib MPOBOJUT KOHCYJIBTUPOBAHKME IO BBIMOJTHCHHUIO 3a/IaHMS,
KOTOpPBI BKJIIOYAET 1edb 3aJaHusi, €ro COJCpKaHMs, CPOKU BBINOJHEHUS,
OpPUEHTUPOBOYHBIN 00beM pabOThI, OCHOBHBIE TPEOOBAaHMS K pe3yjbTaTaM paloThl,
KpUTEpPUH OLIEHKH. Bo Bpemsi BBHINOJHEHUS OOYYaloOIMMUCS BHEAYIUTOPHOU
CaMOCTOATENHLHOM PabOThI U MIPU HEOOXOAMMOCTH TPETOAaBaTEIh MOKET IPOBOIUTH
WHIUBUy AJIbHBIE ¥ TPYTIIOBBIE KOHCYIbTAIIHH.

CamocrositenpbHasi paboTa MOXKET OCYIIECTBISATHCS WHANBUAYATBLHO WIIH
rpynnamMu o0ydJaroIuxcs B 3aBUCUMOCTU OT IIeJIH, 00heMa, KOHKPETHOW TeMaTHUKU
CaMOCTOSATETHLHOM pabOThI, YPOBHS CIOKHOCTH, YPOBHS YMEHHIA 00yUYaOIIAXCSI.

Kontpons  camoctosATeNnbHOM  pabOThl  CTYACHTOB  MPEAyCMaTpPUBAET:
COOTHECEHHUE COACPIKAHUS KOHTPOJIS C TCIIIMH 00y4eHHsI; 00bEKTHBHOCTh KOHTPOJIS;
BAJTUAHOCTh KOHTPOJIS (COOTBETCTBHE NPEABABISICMBIX 3aJaHWA TOMY, YTO
npearnoiaraeTcss MPOBEpUThH); AU EpeHIINANNI0  KOHTPOJIBHO-U3MEPUTEIBHBIX

MaTepHaJioB.
@OopMBbI  KOHTPOJS CaMOCTOSATENBHOM paloThl: MPOCMOTP U IPOBEpKa
BBITIOJIHEHUS ~ CaMOCTOSATENIBLHOM  paboThl  TpemojaBareiieM;  OpraHu3aIus

CaMOITPOBEPKH, B3aUMOINPOBEPKHU BBIIIOJHEHHOTO 3aJaHusl B Ipymme; o0cyXIeHue
PE3yNbTATOB BHIITOJIHEHHON paOOThl HA 3aHATHUH; ITPOBEACHHUE MHUCBMEHHOTO OIPOCa;
IIPOBEJICHUE YCTHOIO OIPOCa; OpraHu3alus M MPOBEICHUE WHIMBUAYAIBHOIO
cobece1oBaHus; OpraHU3aIlysl U MPOBEICHUE COOECeI0BaHMS C TPYIIION.

HepequL BOHpOCOB, OTBOIAUMBIX HA CAMOCTOATCJIBHOC ocBoeHME JUCUUMNJIUHDI,
$opMbl BHEAYAUTOPHOM CaMOCTOATENBHON PaboThI

HaumeHoBaHHe TeM Ilepe4yeHnb BONPOCOB, ®opMbI BHEAYUTOPHOI
(pa3aes10B) TUCHUNIHHBI OTBOJAMMBIX HA CaMOCTOSITEIbHOH padoThI

12




CaMOCTOATECJIBbHOC 0OCBOCHUC

13




1. Hanomarepuaisl,
(hUBUKO-XUMHYECKUE
OCHOBBI HAHOTEXHOJIOTHH,
pasMepHbIe 3P heKTh

I1IK-4

1. TBepmoTenbHbIe THOPUIHBIE U
TeTEPOCTPYKTYPHI.

2. Pasmmums B cBoicTBax
HAHOYACTHUI] U MHUKPOYACTHUILI, UX
MPUYHHBI.

3. OcobOeHHOCTH XHUMHYECKOI
CBSI3Y B HAHOYACTHIIAX.

4. BnusiHue pa3Mepa U IUIOIIAIU

MMOBEPXHOCTHU Ha buzuKo-
XUMHYECKHE CBOWCTBA YaCTHI[ W
MaTepuasoB.

5. Pa3mepHbie 3P PEKTHI:
TeMIeparypa IJIaBJICHUS,
ONTHYECKHUE CBOMCTBA,

XHUMHUYECKasd W KaTaJluTHYCCKast
AKTHUBHOCTb.

PaboTa ¢ KoHCTIEKTOM JIeKLIUH,
y4e0HOH, METOINIECKON 1
JIOTIOJIHUTENILHOU JINTEpaTypoi,
aHaJIN3 TEOPETUYECKOTO MaTepuana,
CHUCTEMaTHU3as U3yUYEHHOTO
MaTepuaia.

2. MeToapl noay4eHus
HAHOYACTHUIL U

[1K-4
1. DnekrponHas TuTOrpadus.

PaboTa ¢ KOHCIIEKTOM JIEKLIHH,
y4aeOHO#, METOAMICCKON U
JIOTIOJIHUTENILHOM JINTEPATypOil,

TEXHOJIOTHH 2. PentrenoBckast mutorpadus.
hopMUpOBaHHS 3. ®ymiepenosa ayra. Cxema | 2Ha/H3 TEOPETHIECKOTO MaTepuana,
HAHOCTPYKTYD noJryueHus: QyIsiepeHoB. CHCTCMATH3AIA H3YHCHHOTO

4. IToBepxHOCTHAA Mateprana.

UMMOOWITH3AITUS (Xxumugeckas

IPUILIMBKA) MOJIEKYJI.

HanokancynupoBaHnue.

5. MonekynspHasi camocOopKa.

[Tpumepsl MOJIEKYJIIPHOM

caMocOOpKH
3. Onpenenenue u I1IK-4 PaboTa ¢ KOHCIIEKTOM JIEKIIHA,
KiaccuuKarus 1. Paznuunbie reoMeTpHH | YICOHOM, METOMMIECKOi 1
KOMIIO3UIIMOHHBIX apMHUPYIOIIUX KOMIIOHEHTOB U JIOTIOTHUTEIILHOM JINTEPATY PO,
marepuanos (KM) CXEMEL apMupoBaHus | AHA/H3 TEOPETHUECKOrO MaTepuaa,

KOMITIO3UTOB. cucreMarTusanusa H3y4€HHOI'O

2. Knaccudukanus MaTpUIHBIX Matepana.

KM mno cxeme apMHpOBaHUS

(KOHCTPYKIMOHHBIN IPUHIINII).

3. KM HU30TPOITHBIC u

AQHU3OTPOITHEIE.

4. Kmaccupukammss KM mo

pa3Mepy 4acTHIl HAaTIOJTHUTEIIS.

5. Knaccudukammus KM 1o
METOIaM MOJTyYCHUS
(TEXHOJIOTUYECKUM TPUHIIHUIT).

6. Knaccupukanmus KM 1o
Ha3HAYCHHIO (IKCIUTyaTallMOHHBIN
PUHLINII).

4. OcHoBHEIE Kiacchl KM.
Marpuia 1 HaloJIHUTEIb
KM

[IK-4

1. Awntudppuxnuonnsie KM wu
[TKM.

2. ®puknuonnsie KM u [TKM.

3. Tunsl MaTpuL.

PaboTa ¢ KOHCIIEKTOM JIEKIIHH,
y4IeOHOH, METOTUICCKON U
JIOTIOJIHUTENILHOM JINTEpaTypoil,
aHaJIU3 TEOPETUUECKOTO MaTepuana,
CUCTEMaTH3alUs U3YYEHHOTO
MaTepuaia.
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4. IlonumepHbIE MAaTPULIBIL.

5. IMonsarue «MaTpULIA».
TpeboBaHus K MaTpUIAM.

6. Tepmomactel. PeakTormiactsl.
DnacToMepsl.

7. MeTtonanl MOJTy4YEeHUS
METAJUIMYECKUX U  MOJUMEPHBIX
MaTpHUll U UX CBOMCTBA.

8. Tunel PEaKToIIacTOB.
®eHorutacTel. AMUHOIUIACTBI.

9. Hommyperansl. Ilommddupubie
TUTACTUKH.

10. DnokcuaHbIE TIACTHKU.

11. TepmomnnacTel U yCIOBUSA HX

BEIOODA.
12. Buasl TepMOIIacToB
5. Ilonyuyenue u [IK-4 PaboTa ¢ KOHCIIEKTOM JIEKIHH,
npumeHenne KM 1. TexHomorus BBEJICHUS | YUEOHOH, MeTOIlI:I%CKOﬁ L
HaIIOJIHUTEI. JOIIOJIHUTECIIBHOU JINTEPATYPOH,

2. Breaenue miactudukaTtopoB B
MOJIUMEPBHI.

3. IlpoexktupoBaHus U3AEIUN U3
KM c¢ 3amaHHBIM KOMILJIEKCOM
CBOMCTB.

4. MeToapl UMUTALIMK TIpOIIECCa
dbopMUpOBaHUS CTPYKTYpBI MpH
pa3HBIX YCIOBUAX W pEeXHUMax
nosyueHus KM.

5. IlepcnekTuBbl IPUMEHEHMS
KOMIIO3UTOB B pa3IMYHBIX
OTpacisiX MPOMBIIIIICHHOCTH.

6. IlpeumyiecTBa U HEAOCTATKH

cucTeMaTusanusa n3y4CHHOIO
Mare€puasa.

KM.
7. TexXHUKO-YKOHOMUYECKUE
npeumyiectsa KM

ITIxana orneHUBaHMs OTBETOB Ha BOIIPOCHI

[ITxana oneHUBaHusg

Kpurepun oniennBanus

«OTINYHOY

OOyuaromuiicss TIIyOOKO W COAEpKaTeNbHO PacKpbIBaeT OTBET Ha
KaXIbld TEOPETHYECKUH BOMNPOC, HE IOMyCTUB OIIMOOK. OTBeT
HOCUT pa3BEpHYTBIA W HUCUEPIBIBAIOLIMI  XapakTep, MOXKET
000CHOBaTh CBOM CY>KACHUS, NPUMEHUTH 3HAHHS Ha TPaKTHKE,
MPUBECTH HEOOXOOMMBbIE MPHUMEPHI HE TOJBKO MO y4eOHHUKY, HO U
CaMOCTOSITEIIbHO COCTaBJICHHEIE;

«Xopomioy»

OOyyaromuiics B IIEJIOM pPAacKphIBa€T TEOPETUYECKHE BOIPOCHI,
OJIHAKO OTBET XOTS Obl Ha OJMH U3 HUX HE HOCHUT Pa3BEPHYTOTO U
MCYEPIBIBAIOIIETO XapaKTepa.

((yI[OBJ'IeTBOpI/ITCHLHO »

OOyyaroIuicss B IEJIOM PACKPhIBACT TEOPETUYECCKHE BOMPOCH U
JOIyCKaeT  psif ~ HETOYHOCTel, (QparMeHTapHO  pacKphIBaeT
colepkaHhe TEOPETHUECKHX BOMPOCOB WM WX PaCKpPHIBAeT
CoJlepKaTeNIbHO, HO JIOMTyCKas 3HAUMUTENIbHbIE HETOYHOCTH.

((HCYI[OBJ'IGTBOPI/ITGHBHO »

O6y‘-IaIOI.L[I/II\/’IC$I HC 3HACT OTBCTOB HA IMOCTABJICHHBLIC TCOPCTUUCCKUC
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| BOmPOCEL |

6. ®oHI OLEHOYHBIX CPEACTB ISl NMPOBEACHUS] TEKYIIEro KOHTPOJS
yCIIeBAeMOCTH, IPOMEKYTOYHOM aTTeCTAIUM 10 HTOTaM OCBOEHHS IUCIHUILINHbI

6.1. NacnopT ¢oHAa OLEHOYHbIX CpeacTB

KonTpompyemsie
pa3znemnsl (TeMbI)
JCIHUILTAHBI

Kon n HanmeHoBaHMe
KOMIIETEHIUN

WHaukaTop KOCTHXKEHUS
KOMITETEHIINHA

HanmenoBanue
OIIEHOYHOI'0
cpencTBa

Hanomarepuainsi,
(U3NKO-XUMHYECKHE
OCHOBBI
HAHOTEXHOJIOTHH,
pasmepHbie 3G HEKTHI

1IK-4. Crocoben
OCYIIECTBIISATh
TEXHOJIOTHUECKYIO
MOJATOTOBKY
MPOU3BOJCTBA
neTajen
MalIuHOCTPOEHUS
CpEIHEH CII0KHOCTH

[IK-4.1. Omnpenensier
TEXHOJIOTHYECCKHUE
CBOMCTBa Marepuaia
JeTainei
MaITHHOCTPOCHUS

[IK-4.2.  Omnpenensier
KOHCTPYKTHUBHBIE
0COOEHHOCTHU Jeranei
MaITUuHOCTPOCHUS

[1K-4.3. Ananusupyer
TEXHUYECKHE
TpeOoBaHus,
MpeabsIBIsIEMbIC K
JIeTaasIM
MaITuHOCTPOCHUS

I1K-4.5.
OcymecTBisieT
TEXHOJOTHUECKUX
METOI0B MOy YCHUS
3arOTOBOK JeTajei
MaITUuHOCTPOCHUS

I1K-4.6.
OcymecTBisieT
CpeICTB
TEXHOJIOTHYECKOTO
OCHAIIICHUS
MIPOU3BO/ICTRA,
HEOOXOIMMBIX
peanu3anuu
pa3paboTaHHBIX
TEXHOJIOTHYECKHX
MPOLIECCOB U3TOTOBJICHUS
HeTalie
MaIIHHOCTPOCHUS

BBIOOD

BBIOOD

JUIA

UHIAWBHUYaAJIbHBIC
KOHTPOJIbHBIE
paboThl; YCTHBIN
ompoc, TECT,
3adYer.

Mertoapl MOTyYeHHUS
HaHO4YaCTHUIL n
TEXHOJIOTHU
(dbopmupoBaHUs
HAHOCTPYKTYP

I1K-4. Cnocoben
OCYILECTBIISATh
TEXHOJIOTHYECKYIO
MOJATOTOBKY
MIPOU3BOCTBA
JeTajei
MalTuHOCTPOCHUS
CpEIHEN CIIOKHOCTU

[IK-4.1. Omnpenensier
TEXHOJOTHUYECKHE
CBOMCTBa Marepuajia
JeTalei
MaIIuHOCTPOCHUS

[IK-4.2.  Omnpenensier
KOHCTPYKTUBHBIE
0COOEHHOCTH JeTanen
MaITUHOCTPOCHUS

UH/IMBUyaJIbHbIE
KOHTPOJIbHBIE
palboThbl; YCTHBIN
orpoc, TECT,
3ayer.
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KonTpomupyemsie
pa3znensl (TeMbI)
JCIUILTAHBI

KOI[ 1 HAMMCHOBAHUEC
KOMIICTCHIITUHN

I/IHI[I/IKaTOp JOCTHUKCHUSA
KOMIICTCHIITUH

HaumenoBanue
OILICHOYHOT'O
CpeacTBa

[1K-4.3. Ananuzupyert
TEXHUYECKUE
TpeboBaHUs,
MpeIbSIBISEMbIC K
JeTalIsIM
MalIHHOCTPOCHUS

[1K-4.5.
OcyectBisieT
TEXHOJOTHYECKHUX
METOJIOB MOJTyYeHUs
3arO0TOBOK JeTajie
MaIIHHOCTPOCHUS

[1K-4.6.
OcyectBisieT
CpeICTB
TEXHOJOTHIECKOTO
OCHAIICHUS
MIPOU3BO/JICTBA,
HEOOXOIUMBIX
peanuzanuu
pa3pabOTaHHBIX
TEXHOJIOTHYECKHUX
MIPOLIECCOB M3TOTOBJICHUS
Jeranei
MaIIMHOCTPOCHUS

BBIOOp

BBIOOp

TSt

Ornpenenenue
KJIaccupUKaImsI
KOMITO3UITMOHHBIX
martepuanon (KM)

I1K-4. Cnocoben
OCYLLIECTBIIATh
TEXHOJIOTHUECKYIO
[MOATOTOBKY
MIPOU3BOJCTBA
JIeTaiei
MalIMHOCTPOEHUS
CpEIHEN CIIOKHOCTH

[IK-4.1. Omnpegnensier
TEXHOJIOTHYECKHE
CBONCTBA marepuana
JeTajien
MaH_II/IHOCTpOGHI/IH
[1IK-4.2.  Onpenensier
KOHCTPYKTHUBHEIE
0COOEHHOCTH neTanen
MaH_II/IHOCTpOGHI/IH
[1K-4.3. Awnanuzupyet
TEXHHYECKHUE
TpeboBaHUs,
HpGI['bHBJ'ISIeMBIe K
JeTaasIM
MaH_II/IHOCTpOGHI/IH
IIK-4.5.
OcymiecTBisieT
TEXHOJIOTHYECKHX
MCETOA0B nonyqumI
3arOTOBOK JIeTajien
MaH_II/IHOCTpOGHI/IH
I1K-4.6.
OcymiecTBisieT
CpeICTB
TEXHOJIOTHYCCKOI'O

BBIOOD

BBIOOD

HUHAWBHUYaJIbHBIC
KOHTPOJIbHBIC
paboThl; YCTHBII
ompoc, TECT,
3ayer.
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KonTpomupyemsie
pa3znensl (TeMbI)
JCIUILTAHBI

KOI[ 1 HAMMCHOBAHUEC
KOMIICTCHIITUHN

I/IHI[I/IKaTOp JOCTHUKCHUSA
KOMIICTCHIITUH

HaumenoBanue
OILICHOYHOT'O
CpeacTBa

OCHAILIEHUS
MIPOU3BOJICTBA,
HEOOXOIUMBIX
peanuzanuu
pa3pabOTaHHBIX
TEXHOJOTHUYECKHUX
MIPOIIECCOB M3TOTOBJICHUS
JeTraneu
MaITUHOCTPOCHUS

TSt

OcCHOBHEBIE
KM. Marpuna
HarnosHuTeIsr KM

KJIaCChI

u

I1K-4. Cnocoben
OCYILIECTBIIATh
TEXHOJIOTHYECKYIO
MOJATOTOBKY
MIPOU3BOCTBA
JeTajei
MalTuHOCTPOCHUS
CpEIHEN CIIOKHOCTU

[IK-4.1. Omnpenensier
TEXHOJIOTHYECKHE
CBONCTBA Marepuana
JeTalien
MalIHHOCTPOCHUS

[IK-4.2. Omnpenensier
KOHCTPYKTHUBHBIC
0COOEHHOCTH neTanen
MalIHHOCTPOCHUS

[1K-4.3. Ananuzupyet
TEXHHYECKHUE
TpeboBaHUs,
MPEIbSBISICMbIC K
JeTaasIM
MalIHHOCTPOCHUS

IIK-4.5.
OcymiecTBisieT
TEXHOJIOTHYECKHX
METOJIOB MOJTyYeHUS
3arOTOBOK neTajen
MalIHHOCTPOCHUS

[1K-4.6.
OcymiecTBisieT
CpeICTB
TEXHOJOTHYECKOTO
OCHAILIEHUS
MIPOU3BO/JICTBA,
HEO0OXOIUMBIX
peanuzanuu
pa3pabOTaHHBIX
TEXHOJOTHUYECKHUX
MIPOIIECCOB M3TOTOBJICHUS
JeTainei
MaITHHOCTPOCHUS

BBIOOD

BBIOOD

TSt

WH/IMBUyalIbHbIE
KOHTPOJIbHBIE
paboThI; YCTHBIN
orpoc, TECT,
3ayer.

[Tonyuenue
npuMmeHenne KM

1IK-4. Crocoben
OCYIIECTBIISATh
TEXHOJIOTHUECKYIO
MOJATOTOBKY
MPOU3BOJCTBA
neTajen
MaITUHOCTPOEHUS

[IK-4.1. Omnpenensier
TEXHOJIOTHYECKHE
CBONCTBA marepuana
HeTalie
MaIIMHOCTPOCHUS

[IK-4.2. Omnpenensier
KOHCTPYKTHUBHBIE

WHAUBUAYaTbHbBIE
KOHTPOJIbHBIE
paboThl; YCTHBIN
ompoc, TECT,
3ayer.
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No | KoHTpoaupyembie Kox 1 nanmMenoBanne WNHaukaTop JOCTHKEHUS Haunmenosanue
paszaens! (TeMbI) KOMITETEHI[UN KOMITETEHIIAH OIIEHOYHOI'O
JIACIUTIIAHEI cpencTBa

0COOEHHOCTH neTanen
MalIHHOCTPOCHUS
[1K-4.3. Ananuzupyert
TEXHUYECKUE
TpeboBaHUs,
MpeIbSBISEMbIC K
JeTalIAM
MalIHHOCTPOCHUS
[1K-4.5.
OcymecTBiser  BBIOOD
TEXHOJOTHYECKHUX
METOJIOB MOJTy4eHUs
3arOTOBOK JeTajie
CpeIHEl CIIOKHOCTH | MATMHOCTPOCHUS
[1K-4.6.
OcymecTBisger  BBIOOD
CpeICTB
TEXHOJOTHIECKOTO
OCHAIICHUS
MIPOU3BO/JICTBA,
HEOOXOIUMBIX VTS
peanuzanuu
pa3pabOTaHHBIX
TEXHOJIOTHYECKHUX
MIPOLIECCOB M3TOTOBJICHUS
Jeranei
MaIIMHOCTPOCHUS

Jdranbl (opmupoBaHusi KoMmmeTreHumid B mnpouecce ocsoenusi OIIOII
IPsIMO CBSI3aHBI C MECTOM JIMCLIMIUIMH B 00pa3oBaTebHON Mporpamme. Kaxxaplii aramn
bopMHpOBaHUA KOMIETEHIIMHM, XapaKTepU3yeTcs ONpEeICICHHbIMH 3HAHUSIMU,
YMEHMSIMU U HaBblKaMU W (WIM) OMNBITOM MNpO(EecCHOHATBHON AESATEIbHOCTH,
KOTOpbIE  OIICHUBAIOTCSI B  MPOIECCE TEKYLIEro KOHTPOJIA  YCIEBAaeMOCTH,
MPOMEKYTOUYHOM aTTecTally MO JUCHUIUIMHE (MPaKTHKE) U B MPOILIECCE UTOrOBOU
aTTECTallNH.

JMucunmnaa  «HaHOo- W KOMIO3MLIMOHHBIE  MAaT€pUAIbDy  SIBIAETCS
IIPOMEKYTOUHBIM 3TallOM KOMIUIEKCAa JUCLUIUIMH, B XOAE M3Y4YEHHUS KOTOPBIX Yy
CTyJIeHTOB (hopmupytotcst komneTeHuu [1K-4.

®opmupoBanue komnereHunu [1K-4 HaunHaeTcs ¢ U3ydeHUs IUCHUILUIMHBI
«TexHoyorust 3aroTOBUTEIBLHOTO NPOU3BOJACTBA» W MPOJOJIKAETCA MPU U3YUEHUHU
CIENYIOIMX JUCHUIUIMH «TEeXHOJOrMYeCcKHe MpoLecchl B MAaIIMHOCTPOCHHUM,
«O0opyI0BaHME MAIIMHOCTPOUTENBHBIX MTPOU3BOACTBY, «HeTpaauunonHeie METOABI
00paboTKH MaTepuayioB», «EnHWHas cuUcTeMa KOHCTPYKTOPCKOM JOKYMEHTALUW,
«OCHOBBI TEXHUYECKOTO JU3aiHaY, «IIpousBojicTBEHHAS PAKTUKA:
TeXHOoJIoTn4YecKas (IPOCKTHO-TEXHOJOTHUECKas ) MPAKTHUKAY.
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3aBepmiaetca pabora 1O (QOPMUPOBAHWIO Y  CTYJICHTOB YKa3aHHOM
KomnereHuuu B xone «lIpennumuioMmHon npaktukm» U ['oCyaapCTBEHHOM MUTOTOBOM
aTTeCTallMd: TMOATOTOBKAa K MPOLEAYype 3alluThl M  3al0ATA  BBITYCKHOU
KBIM(PUKALMOHHOMN padOTBHI.

Nrorosas onenka chopmupoBanHoctu kommneteHuui [1K-4 onpenensercs B
IIEPUOJ MOJATOTOBKH M CJIa4¥ FOCYIapCTBEHHOTO DK3aMEHA.

B npouecce usyyenusi AMCHUILUIMHBI, KOMIIETEHIIUU Takxke GopmMupyroTcst
MOJ3TAIHO.

OcHoBHbIMU dTanamMu  ¢GopmupoBanus [1K-4 npu u3ydyeHUM UCUUILITUHBI
b1.A(M).B.JIB.3.2 «HaHo- ® KOMIO3UIIMOHHBIE  MaTepHaAIbD»  SBISACTCS
MOCJICIOBATEIbHOE H3YUYEHUE COJIEPKATEIbHO CBS3aHHBIX MEXKIy €000l TeM
y4eOHBbIX 3aHATHH. M3ydeHune Kakoil TeMbl MpeiarnoaracT OBIaJICHUE CTYJIEHTaMU
HEOOXOMMMBIMU JIECKPUMNTOPAMU (COCTABISIOMIMMU) KoMmeTeHIui. st oreHku
YpOBHSI C(POPMUPOBAHHOCTH KOMIIETCHIIMA B TMPOIECCE W3YUYCHUS TUCIUTUIIMHBI
IIPEAYCMOTPEHO IPOBEICHHUE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH II0 TEMaMm
(pazgenam) AUCIUIUIMHBI U TPOMEXKYTOYHOM aTTECTAllUU 10 JUCHUIUIMHE — 3a4eT.

6.2. KonrTposibHbIe 3aJaHUs M MATEPHAJIbI, HEOOXOAUMBIC IS OLECHKH
3HAHWI, YMEHM U HABBIKOB U (WJIH) ONBITA JeSITeIbHOCTH, XapPAKTEPHU3YIOIIHX
Tranbl (POPMHPOBAHUS KOMIIETEHIMI B NMpoLecce OCBOCHUH 00pa3oBaTeIbHOH
NPOrpamMMbl

6.2.1. KoHTpObHBIE BOIIPOCHI IO TeMaM (pasjiesiam) JJis OIpoca/co0eceIoBaHus Ha 3aHATHSIX
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Tewma (pazaen)

Bomnpocsl

1. Hanomarepuaisl,
(U3UKO-XMMUYECKHE
OCHOBBI HAHOTEXHOJIOTHH,
pasmepHbIe 3P PEeKTHI

[1K-4

1. OcHOBHBIC TIOHATHS HAHOXMMHU: HAHOYACTHUIIBI, KJIACTEPHI,
HaHOKPHUCTAJLIbI, HAHO(a3a, HAHOCUCTEMbI, HAHOKOMITO3UTHI.

2. XapakTepucTUKa HAaHOMATEePHAIIOB, UX KIacCH(HUKAIHS.

3. OObemHBIE  KOHCTPYKIMOHHBIE ¥  (YHKIHMOHAIbHBIC
HAHOCTPYKTYPUPOBAaHHBIC MaTepHalibl (METaUIbl W CIUIaBBI,
KepaMHKa, KOMIIO3UTHI ¥ THOPHIBI).

4.  VYriepogHble HaHOMAaTepHaibl: HAHOAIMa3bl, YTJIEPOIHBIC
HaHOTPYOKH, ysuiepeHsl, rpadeH.

5. Opranuveckue U MOJMMEPHbIE HAHOMATEPHUAJIbl U BOJIOKHA.

2. MeTtoibl oTyYeHHS
HAHOYACTHI] U TEXHOJIOTHH
(hopMHpOBaHUS

HAHOCTPYKTYD

[1K-4

1. 1Ba mpuHIMna GOPMUPOBAHUS HAHOYACTHI] 1 HAHOMATEPHAJIOB.
2. TeopeTHyecKHe OCHOBBI XHMHYECKHX METOJIOB, OCOOCHHOCTH
XUMHUYECKUX PEAKIMA MEXKIy HAaHOYACTHUI[AMHU TIO0 CPaBHEHHIO C
XUMUYECKHMU TIPEBPALICHUSIMH MaKPOUYACTHIL.

3. [IpupoaHbIe HAHOMATEPHUAITBI. 30Jb-TEIb-TEXHOJIOTHH.

4. MexaHOXUMHUs.

5. Kpuoxumusi. Dnekrpodopes. Criekanue.

6. Ontnyeckas aurorpadus CyOMHUKPOHHOTO pa3pelICHHSI.

3. Onpenenenue u
KIaccuguKanus

KOMITIO3UIIMOHHBIX
matepuainos (KM)

[1K-4

1. 3nauenne KM B COBpEMEHHOM MHUpPE M CBS3b C JPYIMMH
HayKaMH.

2. OrmpeneneHue MOHATHH — KOMIIO3ULMOHHBIE MaTepUalbl,
KOMITO3UTHBIE MaTepUabl, KOMIIO3UTHI.

3. Knaccuduxkanus komno3utos mo 'OCT 33742-2016.

4. TepmuHbl U ornpeaenaeHus: KOMIO3UTOB noiauMepHbix no 'OCT
32794-2014.

5. Knaccugpukamus KM 1o CTpyKType W BHIY HAIOJHHTEIS; IO
THUILYy MaTPHIIbI; 10 TEOMETPUN apMUPYIOIIUX HIEMEHTOB.

6. Cxembl cTpykTypbl KM.

4. OcuoBHEbIE Ki1accel KM.
Marpuna 1 HanoJHUTEIb
KM

[1K-4

1. MarpuuHble CHCTEMBbI, COCTOSILIME W3 HENpPEepbIBHON (hazbl
(MaTpuIlbl) U TUCTIEPCHOM (a3bl.

2. KoMmno3unuu ¢ BOJOKHUCTHIMHU HAIIOJIHUTEISIMH.

3. Tunst KM ¢ MeTa/sinyeckod M HEMETANIMYECKON MaTpULIeH.
Tuner KM no npupojie MaTpuisl.

4. TlonuMepHbIe KOMIIO3UTHI Ha OCHOBE BoJIOKOH (BITKM). Buabt
BIIKM. OcHoBubie rpynmnsl [IKM

5. Marpuua u ABH.

6. TepmoruIacThl, peaKTOILIACTHI.

7. Buast KM ot cocraa ABH.

8. Crenenp apMHUpPOBaHHS W pacroiioxeHue BojiokoH B ABH u
BIIKM. O0BEéMHBIE CTEIEHN apMUPOBAHMUS.

9. AHU30TpONMS PaCHOIOKEHHUS U IJIMHA BOJIOKOH.

10. OcuoBHsble Bunbl ABH. TpexmepHbie CTPYKTYpHI.

11. OcHoBHbIe apameTpsl nporeccoB noayueHuss KM.

12. Metoab! nonyuenus uzaenuii uz BIIKM.

5. Ilony4yenue u
npuMmenenne KM

[1K-4

1. ITonyuenue 3aroroBok st KM.

2. Tlonyuenue npenperos. [Ipenpern m npenperoBas TEXHOJIOTHA.
Cdepsl mprMeHEHHS TPETIPETOB.
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Tewma (pazaen) Bomnpocsr

3. ApaMHJHOE BOJOKHO M HUCTOpHUA €ro mnosieieHus. CBoicTBa u
MpUMEHEHHE apamuaa. ACCOPTUMEHT BOJIOKOH W3 apamujioB.

[Tapaapamuppi.
4. Ocobas ¢opma KM — coroBeie koHcTpyKiuu. CoroBas
koHCcTpykust KM u gopmsl siueek 3anonHutess. CocTaB COTOBBIX
KOHCTPYKLIMH.

5. Cnocobbl mody4YyeHUs BOJOKOH. BoloKHA: CTEeKISHHBIE,
yIJIepoaHbIe, OOpHBIE, OpraHUYECKHE.

6. Cnnoco0s1 momyuenus KM u [TKM.

7. Ilponecchl nipu n3rotoriaeHuu 1TKM.

[IIxana oleHNBaHUs OTBETOB HA BOIIPOCHI

[IIkana olleHUBaHUS Kputepuu onieHuBaHHUS
OO0yuaromuiicst TIIyOOKO M COACPIKATEITHLHO PACKPHIBACT OTBET HA
«OTIUIHO KOKIBIH TEOPETUYECKH BOMPOC, HE MOMyCTHB omuOoK. OTBer

HOCHT Pa3BEPHYTHIM U MCUEPIIBIBAIOIINN XapaKTep.

OOyyJaromuiicss B IIEIOM PACKpPHIBAET TEOPETUUYECKUE BOMPOCHI,
«Xopouio» OJIHAKO OTBET XOTs Obl HA OJMH W3 HUX HE HOCHUT Pa3BEpHYTOIO U
MCYEPIBIBAIOIIETO XapaKTepa.

OOyyaromuiics B IIEJIOM PacKpPhIBAaeT TEOPETUUYECKHE BOMPOCHI U
JOMyCKaeT  psA  HETOYHOCTEeH, (parMeHTapHO  pacKpbIBaeT
CoJlep’)KaHHE TEOPETHYECKHX BOMPOCOB MM HUX PacKphIBAaeT
COJIepKaTeNbHO, HO AONYCKasi 3HAYUTEIbHbIE HETOUYHOCTH.

«Y,ZLOBJ'IGTBOPI/ITCJ'IBHO»

((Hey,HOBJIeTBOpI/ITCJ'ILHO O6y‘laIOHlHI>'IC$I HEC 3HacCT OTBCTOB Ha IIOCTABJICHHBIC
» TCOPCTUICCKHUEC BONIPOCHL.

6.2.2. OueHo4YHbIE CPeICTBA OCTATOYHBIX 3HAHUI (TECT)
IMK-4

1. Kakyro ponp urpaeT HanmoJIHUTENb JJI1 KOMIIO3UIIMOHHOTO MaTepuana’?

A) ompenensieT ypoBeHb paboueil TeMrepaTypbl BCei CUCTEMBI

b) oka3bIBaeT omnpejensoniee BIMIHAE Ha CBOMCTBA KOMIIO3UTA

B) BocipuHUMAaET U nepepacrpenensieT Harpy3Kki OT BHEIIIHUX CHJT

') onpenensieT paboTOCIOCOOHOCTH B arpeCCUBHOM cpesie

2. Kakue u3 nepeurcieHHbIX OJUMEPOB OTHOCATCS K FPYIINE KOMITO3UITUOHHBIX?
A) I'etunakc

b) Kanpon

B) VYrinennactux

[') ®Topomact

) Texcroaut

3. 3aBHUCAT JI CBOMCTBA U3JIEIUI U3 MOJUMEPHBIX KOMITO3UITMOHHBIX MAaTEPUAJIOB OT
TEXHOJIOTUU UX popMoBaHus? Beibepute 0JIMH OTBET:

A) na

b) ner

B) He 3aBucsT

[') mo-pa3HOMy IpU pa3IUYHBIX TEMIEPATYPHBIX PEKUMAX
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4. YTO uCnoJIb3yIOT B KAYECTBE aPMUPYIOIINX HAIIOJIHUTEIEH B KOMIIO3UIIMOHHBIX
Marepuanax?

A) nopomku

b) rpanynsl

B) Bosokna

5. Yro sBasieTcs cAepKuBarouuM (GakTOpOM B MPUMEHEHUH HAaHOPa3MEPHBIX
Haroaaurenen prst KM?

A) OTCYTCTBUE TEXHOJIOTU

b) HegocTynHOCTD ChIpBS

B) BbICOKasi CTOMMOCTD

6. K yemy npuBoHT BBEJIEHHE HAHOPA3MEPHOTO HAMOJIHUTENS B KOMITO3UIIMOHHBIM
mMarepuan’?

A) yAeumeBIsieT ero

b) yiydiiaer ero MexaHu4eCcKre XapaKTEPUCTUKU

B) ympoiaet npouecc popmoBaHusi

7. KakuM 13 npeioxKeHHbIX METOI0B MOT'YT OBITh MOJTyYEHbl HAHOITOPOLIKU
METaJUIOB It u3roroyieHuss KM?

A) pacTBopeHue MeTaia

b) uctupanue meraina

B) ucnapenue meramnna

8. UTO MCMOaB3yIOT B KAYECTBE CBAZYIOIIETO Marepuasa?

A) KaydyKH

b) nopomiactsl

B) tepmornactel

') peakTomiacTsl

9. Kakyto posnp urpaet mMaTpuia st KOMIO3UIIMOHHOTO MaTtepuaa?

A) oKa3bIBaeT ONpENENAIONIEe BIUSHAE HA CBOMCTBA KOMIIO3HUTA

b) siBnsieTcsa pacnpeneneHHbIM KOMITIOHEHTOM

B) BocripyHMMaeT OCHOBHbBIE HAIPy3KU

') cBsI3bIBaET pa3sHOPOAHBIE MATEPHAIIBI

10. Yem o0OycrnoBiieHO nosiBiIeHHE HOBBIX cBocTB KM mipu nepexone k
HAHOJIMCIIEPCHBIM cUCTEMaM?

A) BBICOKUM YpOBHEM JUCIIEPCHOCTU

B) BBICOKOI YHCTOTON MaTepragoB

') BBICOKOI CTPYKTYPHOM HEOJHOPOIHOCTHIO

11. Kakoif MeTOZ] HE OTHOCUTCSI K OCHOBHBIM METOJAaM MOJYyYEHHUs YIIIEPOIHBIX
HAHOTPYOOK ¥ HAHOBOJIOKOH?

A) lyroBoii

b) JlazepHOo-Tepmuyeckuii

B) [Muponutnyeckuii

I') BuoTtexHosorudeckuii

12. OGpazoBaHue CynepMoJIEKYJIbl B CYNIPAMOJIEKYJIIPHON XUMUU MOYKHO OMUCATh
KaK:

A) Peuenirop + cyocTpat(bl)

b) Penerirop + penerirop
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B) CyGctpar + cyocTpat(br)

I') Penentop + MOHOMEPHI

13. Kakoii u3 MUKPOCKONOB U300pPETEH MO3KE OCTATBHBIX ?

A) CkaHUpYOINNA CUIIOBOM MUKPOCKOII

b) Cxanupyomumii TYHHEIbHBIM MUKPOCKOI

B) PactpoBsiii MuKpocKoOM

') [IpocBeunBarouii 3IEKTPOHHBII MUKPOCKOM

14. Kakast U3 HQaHOCTPYKTYDp SIBJISIETCSI TEPMOJIMHAMUYECKU HEYCTOMUHUBOM?
A) Muxposmybcust

b) Murnemibt

B) Yrneponnbsie HaHOTPYOKH

') HanocTpykTypsl, hopMupyromuecss HHTCHCUBHOM IJIACTUYECKOM nedopmariueit
15. Yro Takoe ¢ymnepen?

A) XKenezoconepxanias HAHOCTPYKTypa, UCIOJIb3yeMasi B MEJIUIIUHE

b) Yraeponuast HanoTpyOKka

B) CemeiicTBO 111apo0o0pa3HbIX MOJIBIX MOJIEKYJT 00111el popmyiibl Cn

I') Inockuit tucT rpaduta MOHOMOJIEKYJISIPHOM TOJIIIUHEI

16. Kak mensieTcs Bkiajg Mexda3zHol obacTu B o0lIMe CBOMCTBA 00BEKTA MIPU
YMEHBIIECHUH €ro pazMepa?

A) Ilpu ymeHnblieHun pa3Mepa o0beKTa BKJIaa Mexk(azHoit o01acT B o01ue
CBOICTBa 00BEKTA YMEHBIIIAETCS

b) [Ipu ymeHbpIIeHNN pa3Mepa 00beKTa BKIa Mexda3zHoi obacT B oO1Ire
CBOICTBa 00BEKTA YBETUUMBACTCS

B) [Ipu ymenbiiennn pazmepa 00beKkTa BKIaa Mexk(pazHoit 001acT B 00IIHMe
CBOICTBA 00BEKTA MPOXOAUT uepe3 MakcumyM mpu 100 HM

') [Ipu ymenbiiennn pazmepa o0beKTa BKIaa Mexk(azHoit o01acTu B o01Iue
CBOICTBa 00BEKTA MPOXOAUT Yepe3 MUHUMYM Iipu 100 HM

17. Yto Takoe HaHOTPYOKH?

A) IIpoTs>KEeHHBIE CTPYKTYPBI, COCTOSIIUE U3 CBEPHYTHIX T€KCArOHAJIBHBIX CETOK C
aTOMaMH YIJIEpO/ia B y3J1ax

b) CemelicTBO 1m1apooOpa3HbIX MOJIBIX MOJIEKYJ obmiei popmymoit C,

B) [IpoTsikeHHbIE CTPYKTYPBI U3 YIJIEPOJHBIX MEPEIIETEHHBIX Lenen

[') MeTtanioopraHu4eckue BUThIE OTUMEPHI

18. Uto Takoe pa3zmepHbIit 3G (HEKT B TEXHOJIOTHU HAHOMATEepUaIoB?

A) 3meHeHne CBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT pazMepa dJIEMEHTOB UX
CTPYKTYPBbI

b) U3menenue pazmepa HAHOOOBEKTOB B 3aBUCIMOCTH OT BHEITHUX YCIOBHIMA
B) U3menenue cBOMCTB HAaHOOOBEKTOB B 3aBUCUMOCTH OT BHEIITHUX YCIIOBUHN
') Usmenenue pazmepa HAHOOOBEKTOB B 3aBUCHMOCTH OT COCTaBa

19. YUto o3HauaeT TepMuH "HaHO"?

A) Hano (mmo-rpeuecku nanos) 03Ha4aeT Kapiauk

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

B) Hano (mo-utanssHCKM nano) 03Ha4aeT MaJICHbKHUI YEJIOBEK

I') Hano (mo-ucnaHcku nanes) 03HavyaeT MEJIKOE )KUBOTHOE
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20. YkaxxuTe NpaBUIbHYIO MOCIEA0BATEILHOCTh BUAOB JIUTOTpaduu B 3aBUCUMOCTH
OT YMEHBIIIEHUS pa3Mepa MoJIy4aeMbIX 3JIEMEHTOB UHTErpalibHbIX cxem (MIMC)

A) OnTtuyeckas » Y @-nurorpadus » PeHTreHoBCKas » DIeKTPOHHO-Ty4YeBast

b) DnexkrponHo-nyueBas » PentrenoBckast » Y ®@-nurorpadus » Onruyeckas

B) Pentrenonckas » Y®-nurorpadus > Ontudeckas » DJIEKTPOHHO-TTydeBast

I') YO-nurorpadus » Onrtuyeckas » DIeKTpOHHO-TyueBast > PeHTreHoBCcKast

21. Kakoi MeTOJI HE OTHOCUTCS K OCHOBHBIM METOAAaM MOJIYYEHHUS YIIIEPOIHBIX
HAHOTPYOOK ¥ HAHOBOJIOKOH?

A) [lyroBoi

b) JlazepHo-TepMuueckuii

B) IIuponutnueckuit

') BuoTexHosorn4ecKuii

22. Kakoe onpezeneHne HaHOTEXHOJIOTUH SIBJIIETCSl HanboJiee NpaBUIbHbBIM ?

A) ynpaBnenue mpoieccamu maciraba menee 100 HM BogHOM witn Oosiee
U3MEPEHUSX.

b) BBO B AeiicTBUE SIBJIEHUS pa3MepHOro 3P (eKTa, YTO MPUBOIUT K HOBBIM
PUMEHEHUSIM.

B) ucnonb3oBanue CBONCTB U 0OBEKTOB U MAaT€pUAIOB B HAHOMETPOBOM MaclilTade.
[') BOBMOXKHOCTH KOHTPOIUPYEMBIM 00pa3oM co31aBaTh U MOJIU(DUIIMPOBATH

00BEKTHI U UX KOMIIOHEHTEI pasMepaMu MCHEC 100 HM, XOTA ObI B OAHOM HU3MCPCHUH.
J1) coznanue GoJiee COBEPIICHHBIX MaTEpUajIoB, MPHUOOPOB U cucteM pazmepamu MeHee 100 HM.

23. /lucniepcHO-yIPOYHEHHBIMY Ha3bIBAKOT KOMIIO3ULIMOHHBIE MATEPUAIBL, . . .

A) CTpyKTypa KOTOPBIX COCTOUT W3 MATPHIIbI M YACTHUI] BTOPOH (ha3bl, BBIICIUBIICHCS B
MPOIIECCE CTaPSHHUS

b) ynpodyHeHHBIC TBYMEPHBIMH HAITOTHUTCIISIMH

B) ynpouHeHHbIe OAHOMEPHBIMU HATIOJHUTEISIMU

') ynpouHeHHbIE€ HYJIb-MEPHBIMU HATIOJHUTEISIMU

J1) yripOYHEHHBIMU TIOJTHOCTHIO PACTBOPUMBIMU B MATPUIIE YACTUIIAMH BTOPOM (ha3bl
24. Yto B HAHOTEXHOJIOTHH O3HayaeT abopeBuarypa NEMS?

A) HU3KO3JTAaCTUYHBIC MEXaHUYECKHE CTPYKTYPHI (non-elastic mechanical structures)
b) HopBexckoe acTrmioMerpudeckoe oomectBo (Norwegian estillometric society)
B) HanosnekTpoMexaHnnueckue cuctemsl (nano-electro-mechanical systems)

') HaHOPH3UM ¢ MaTPUUYHBIM CUHTE30M (nanoenzyme with matrix synthesis)

25. Yrto Takoe «accemMOyiep» B HAHOTEXHOJIOTHUU?

A) yCTPOHICTBO JIJIsi COPTUPOBKH MOJICKYJI TTO THITAM

b) Bun cencopa

B) HaHOGUABTP 1151 OUKMCTKH BO3/AyXa

') HaHOPOOOT, CITOCOOHBIN CO3/1aBaTh KOMUU CEOs U IPyTUE MPEAMEThHI

26. Kakue u3 nepedncieHHbIX MaTepUaIoB MPUMEHSIOTCS IS CO3/JaHus
HAaHOMEXaHUYECKUX CUCTEM?

A) MeTaJlIbI

b) kpemuuit

B) nepeso

') monumepsbl
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27. . K MeTonamMm XuMHUYECKOTO OCKICHUS (PYHKITMOHAIBHBIX MOKPHITHI (METO/]
XOII-CVD) otHOCHT:

A) ocaxxnenre (yHKIIMOHATBHBIX TTOKPBITHIA HAa pab0Yre TOBEPXHOCTH H3CITHS
MyTEM T'e€HEpalMy BEIIeCTBA B BAKYyMHOE MTPOCTPAHCTBO KaMEPHI € Mogaveit
peakimonHoro raza (N,, O,, C\Hyu ap.);

b) ocaxnenre pyHKIIMOHATBHBIX TOKPHITHI HA paboUYre MOBEPXHOCTH U3ICIIUM
MyTEM BOJOPOIHOTO BOCCTAHOBJICHUS MTAPOTa30BbIX CMECE, COAEePKAIINX
raJIOT€HU 1Bl MeTasia U COCIMHEHUS, SBJISIFOLINXCS TOCTABIIIMKOM BTOPOTO
KOMITOHEHTA ¥ BOJIOPOJIa, KOTOPBIM CITY>KUT OJHOBPEMEHHO T'a30M-TPAHCIIOPTEPOM U
BOCCTaHOBUTEJIEM;

B) ocaxxieHre nOHOB MeTallla U3 BOJHOTO pacTBOpa XJIOpUjia MeTaia 6e3
MPOIMYCKaHUS Yepe3 HETrO AJIEKTPUUECKOTO TOKA.

28. N3rotoBiieHue aeTaliei Wik UX MPOTOTUIIOB METOIO0M JIa3€PHOM
crepeonurorpadun (Meroq SLA) Ha3bIBAIOT:

A) U3rOTOBJICHHE JIETAJIA UITK €€ MPOTOTHUIA ITyTEM MOCIOWHOTO TUCTIEPCUOHHOTO
oTBepAcHUs noiaumepa (hoTonoJIuMepHu3alum) ¢ MOMOIIBIO JIA3EPHOTO J1yUa;

b) uzroroBneHus aetajiv myTeM U30UpaTeabHOTO Ja3€PHOr0 CIIEKaHUs TOPOITKOBBIX
MaTepuaioB U3 Pa3TUYHBIX METAJIJIOB, KEPAMHUKHU, TOJTUAMU/IOB, TTOJTMKapOOHATOB,
BOCKA, HCHUJIOHA;

B) uzroroBinienue aeraiiei npu HapalyMBaHUU CJIOUCTBIX 0OBEKTOB JI0 TTOJIHOTO
BOCITPOU3BO/ICTBA U3IEIIHS.

29. 3a30pbl MEXTy TyaHCOHOM M MaTPHUIIEH B IITaMIIax JJisi IPOOUBKHU-BBIPYOKU
MJIACTMACC BBIOMPAIOTCS:

A) 607BIIIMU, YeM MPU 00paObOTKE METAIIOB;

b) Menbmumu, yem npu 06paboTKe METAILIOB,;

B) Takumu xe, kak mpu 00pabOTKE METaJIOB.

30. Capka noauMepoB MPOU3BOAUTCS:

A) nipu TeMIieparype BSI3KOTEKYy4ero COCTOSHUS,

b) npu Temneparype BbICOKO3IaCTUYECKOTO COCTOSIHUS;

B) npu koMHaTHOM TeMIiepartype;

') mpu Temneparype mjiaBieHus

Kntoy K Tectam:

Ne | IIpaBunbHbII Ne | IlpaBunbHbIi Ne | IIpaBunbHbII
BOII OTBET BOI OTBET BOII 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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IIlkana orneHUBaHUA PE3YIbTATOB TCCTUPOBAHMUA

% BepHBIX pelIeHuii (0TBETOB)

[IIxama orteHnBanus

85-100 OTJINYHO

70 - 84 XOpOIIO

50- 69 YAOBJIETBOPUTEIILHO
0-49 HEYJI0BJIETBOPUTEIBHO

6.2.3. UnauBuayajJbHasi KOHTPOJbHAs padoTa

I1IK-4

BapuaHT WMHIUBHUIYaJIbHOTO 3aJaHMsl OIpPEAENAEeTCS COIVIACHO TalJuLe
CYMMCE aByx nocnegHux umdp cTyjeH4eckoro wmdpa.

Bapuant Howmepa 3ananuit
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 5 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 51 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 55 74 93 112 131 150
17 18 37 56 75 94 113 132 151
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Bapuanr Howmepa 3amanuit

18 19 38 57 76 95 114 133 152

1. 3nauenue KM B cOBpeMEHHOM MUPE U CBA3b C APYTUMH HAYKAMH.

2. OnpeneneHue TOHATHI — KOMIIO3UIIMOHHBIE MAaTepHUalibl, KOMIIO3UTHBIE
MaTepualbl, KOMIIO3UTHI.

3. Hcropuueckue acreKThl JUCHUIUIMHBL. J[peBHHME CTPOUTENbHBIE MaTEepUAIIbI U3
kommnosuta. [IpeBHue noporu ¢ wucnoiap3oBaHuem KM.J/[peBHUE MNOCTPOMKH U3
KoMno3uTta. JIpeBHue cyqia 1 MOCThI M3 KOMIIO3UTA.

4. O peanuzanuu «IIporpammsl pazsutus KM B POy.

5. Tlepcnextusbl U podemsl pazsutus KM.

6. IIpumepsl npoayKiuu KOMIo3uToB B POD.

7. KpymnHueiive Hay9HbIe IIEHTPHI U IPEANPHUATHS, 3aHUMAIOIIECs pa3pabOTKaMu B
obnactu KM.

8. Knaccudukarms kommo3utos o ['OCT 33742-2016.

9. TepmuHsI 1 onpeaeeHuss KOMNo3uToB nmonumepHsix 1o 'OCT 32794-2014.

10. Knaccudukanusa KM 1o cTpyKType U BUly HAIIOJHUTENS; 110 TUITY MaTPHILIbL; 110
reOMETPUU APMUPYIOLIUX 3JIEMEHTOB.

11. Cxewmsl cTpykTypsl KM.

12. Pa3nuyHble TEOMETPUM APMHUPYIOIIMX KOMIIOHEHTOB M CXEMBl apMHUPOBAHUS
KOMIIO3UTOB.

13. Knaccudukanus marpuuabix KM mo cxeme apmupoBanusi (KOHCTPYKIIMOHHBIN
MPUHIIKII).

14. KM u30TponHbIe U aHU30TPOITHBIE.

15. XaotnuHo- ¥ ynopsigoueHHO-apMupoBanHbie KM.

16. Knaccudukamus KM mo pa3mepy 4acTHI] HATTOTHUTEISL.

17. Knaccudukarmus KM mo MmeTogaM morydeHus (TEXHOJIOTHICSCKUHN TIPUHITHT).

18. Knaccudukanus KM no HazHaueHUIO (PKCTUTYaTallHOHHBIA PUHIIU).

19. MarpuusHble CHUCTEMBI, COCTOSAIIME M3 HENPEepbIBHOM (a3bl (MaTpuubl) U
JUcnepcHon (passbl.

20. KoMmno3uiuu ¢ BOJIOKHUCTBIMU HAIIOJTHUTEIISIMH.

21. Kommno3unuu, uMeIue B3auMONPOHUKAIONIIYI0 CTPYKTYpPY IBYX WM Ooliee
HEMpepbIBHBIX (a3s.

22. Tunel KM ¢ MeTaJUIMYECKOM M HEMETAJUIMYECKOM MaTPHUILICH.

23. Tunsl KM no npupojae MaTpUIbI.

24. KM mo npupoae u hpopme HarmoJTHUTES.

25. Apmupoannsie KM u ux cBolicTBa.

26. IlonumepHbie kKoMo3uThl Ha 0cHOBE BOJIOKOH (BIIKM). Bunst BITKM.

27. Apmupyroiine BoJIoKHUCThIe HanoHuTenu (ABH).

28. Cxemsbl apmupoBanuss BKM.

29. Cxewma cnounctbix KM.

28



30. OcHosubie rpynnsl [IKM. HenanonHeHHbIE TUIACTUKH.

31. Coctas u coiictBa BIIKM. Bribop ocHoBHBIX kKoMOHEeHTOB BITKM.

32. OCHOBHBIE BH]Ibl ApMHUPYIOLIIUX XUMUYECKUX BOJIOKOH.

33. Marpuua u ABH. Tepmonnacrtsl.

34. CocrtaB TEPMOCTOMKMX TEPMOIUIACTOB. PeakTomiacTsl. [ pymbl peakToIIacToB.
35. Bunsr KM ot coctaBa ABH.

36. AHM3O0TPONUS PACTIONOKEHUS U JIJIMHA BOJOKOH.

37. OcHoBuble BUAbl ABH. TpexmepHbie CTPYKTYpBI.

38. OcHOBHBIE MapaMeTpbl MpoleccoB noaydeHus KM.

39. Metoasl nonayyenus uzaenui u3z BITKM.

40. O6padotka BIIM.

41. ApaMHIIOIJIACTUKU U UX CBOMCTBA.

42. CTeKJIOmIacTUKU U YTJIEIIaCTUKH, UX CBOMCTBA.

43. IlomydeHHe CTEKJIOIUIACTUKOB U YIJIEIIACTUKOB.

44. IlonuMepHbIE MaTPULIBI.

45. ba3anpTOIIACTUKHU U UX CBOMCTBA. BOpOmIacTUKU U UX CBOMCTBA.

46. Antudpukuuonasie KM u [TKM u ux tpubo-TexHUYeCKue CBONCTRA.

47. VYrnerpadurossie anTupukuronnsie [IKM. @pukunonasie KM u ITIKM.
48. W3penus w3 HaHokomno3uToB. HaHokommno3uTHas TpyOa. HanopasmepHbiii
penbed u crnocoObl ero GopMUpPOBaHUS HA TTOBEPXHOCTH TPYOBI.

49. Metonas! ucciienoBanus HaHOKM.

50. Tuner maTpuil. [Tonstue «matpuia». TpeboBaHUs K MATPHUIAM.

51. Tepmomuactsl. PeakromnnacTel. 1aCTOMEPHI.

52. Metoapl NOTYyYEeHHUS] METATUTMYECKHUX U MTOJTUMEPHBIX MaTPHI] U KX CBOMCTBA.
53. Twunsl peakroninacTtoB. @eHOMIACTb. AMUHOILIACTHI.

54. Tlonmmypetansbl. [lonmuddupHbIe MIACTUKHA. DTMOKCUIHBIC TUTACTHKH.

55. Ilpumenenue nommyperana. [lonuyperaHoBbIE TUIACTUKH.

56. TepMmormuiacTbl ¥ yCIOBHS UX BbIOOpA.

57. Bunsl TepmoruactoB. [Honuatunen. [lomunponunen. [Honuctupoi.

58. MapxkupoBka KM 0TeduecTBEHHOTO MPOU3BOJICTBA.

59. [lonyuenune 3aroroBok Ayt KM. [lonydenne npenperos.

60. IIpenperu u npemnperoas TexHosnorus. Chepsl NpUMEHEHUs IPENPETOB.

61. [lonydeHne npenperoB METOIOM IMTPOMUTKH apMaTypel B cMonax. [lomydenue
MIPENPETOB C UCIOJIb30BAHUEM MOPOLIKOBBIX JUCIIEPCHBIX MOJIUMEPOB.

62. Xonauurosast komnanus «KomMnosut» U npeanpusTvs, BXOAAIIME B HEE.

63. ApaMHJIHOE BOJIOKHO U UCTOPHS €TI0 MOSBICHUSI.

64. CpolicTBa U MpUMEHEHNE apamMuia. BojgokoHa u3 apaMuioB: 3a pyOekoM U B
Poccuu. ApamuiHble BOJIOKHA B KOMIIO3UTaX U UX THUIIBL.

65. KeBnapoBsle BOJIOKHA. ApaMuIHOE BOJIOKHO pycap. Tkans «Pycap».

66. Ocobas popma KM — coniBuueBbIe (COTOBBIE) KOHCTPYKIIUU.

67. CoroBas koHCTpYKIMs KM 1 (hopmbl ssiueek 3an0JIHUTENS.

68. CocTaB COTOBBIX KOHCTPYKIIUH.

69. D (HEeKTUBHOCTH COTOBOM KOHCTPYKIIUU B 3aBUCUMOCTH OT €€ TOJIIIUHBI.

70. TexHOJIOrMY MOIYYEHHUsI COTOBOTO 3AIIOJIHUTENS U UX CPABHEHHUE.

71. Tunbl BONOKOH. MIX cpaBHUTENbHASI XapaKTEPUCTUKA
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72. CTEeKJIsiHHbIE BOJIOKHA M KX JOCTOMHCTBA.

73. IIponiecchl MOJIyYeHUs CTEKIOBOJIOKHA.

74. YrnepoHbie BOJIOKHA: KApOOHNU30BaHHbIE U IpaUTHU-3UPOBAHHBIE.

75. IlosyueHne yriepoaHbIX BOJOKOH.

76. BopHble BOJIOKHA U UX TIostyyeHue. bopoBoib(dpaMoBbie BOJIOKHA.

77. Oprann4yeckue BOJIOKHA.

78. Bonokna «KeBnap» 1 uX 1OCTOMHCTBA.

79. CBoiicTBa apaMHJIHBIX BOJIOKOH U CIIOCOO UX MOJTYUYCHHUS.

80. O0beauHEeHNE YIPOUHSIONUX 3JIEMEHTOB. TKaHU U TUIIBI IEPEIUICTCHMUS.

81. Ocobennoctu coiicts [IKM.

82. IIpunnunuansHbie HepoctaTku [TKM.

83. ®@akTophl, NPUBOASIINE K yIyUulieHHuto cBOMCTB [TKM.

84. CnocoOw1 momyuenus KM u ITKM. IIponieccer npu nzrotosnennu [TKM.

85. Ycanounslie npouecchl mpu uzrorosieHuu [TKM.

86. OcHoBHoM crioco0 noyyenuss KM. Hoserit meton nosryuenust IIKM.

87. BasxHEeMIIME TUIIBI IPOMBIIUIEHHBIX CHJIAHOBBIX AIIIPETOB.

88. CpoiictBa [IKM Ha 0CHOBE KaoJIMHA U MOJUATHIIEHA BBICOKOW INIOTHOCTH.

89. CpoiictBa [IKM Ha ocHOBe rpaduta v MOJUMPONUIICHA.

90. [Ipuembl 06paOOTKKN HATIOJIHUTEIICH.

91. CriocoObI HaHeceHus anmnpera. [IpeumyiecTBa 1 HEIOCTATKU AMMIPETUPOBAHMS.
92. Ilonyuenue uzaenuit uz [IKM.

93. IlonydyeHwe NOJMMEPHOTO CJOSI HA IIOBEPXHOCTU HAMOJHUTENIS METOIOM
paauKaIbHOM MOJUMEPU3ALUU.

94. [lonumepu3zaius B MPUCYTCTBUU HAIIOJTHUTENEH.

95. CpaBHEeHHE METO/1a CMEIICHUS U TOJIMMEPU3ALMOHHOTO HATTOJITHEHUSI.

96. IlpoextupoBanus uzaenuii u3 KM ¢ 3a1aHHbIM KOMITJIEKCOM CBOMCTB.

97. Metonbl UMHTALIMU TIpoliecca (GOPMHUPOBAHUS CTPYKTYPBI IPU PA3HBIX YCIOBHIX
U pexxuMax noiryyenns KM.

98. IlporHo3upoBaHue pexUMOB TnonyueHuss wuzgenud u3 KM ¢ 3agaHHBIM
KOMILUIEKCOM CBOMCTB.

99. CoBpemenHbIl Tan npuMeHeHnss KM B paznuyHbIX 0Tpacisx NpOMBIIUIEHHOCTH.
100. IIpumenenue [IKM npu coznanuu npoTUuBO0OII€IEHUTEIBHBIX HAHOTOKPBITUH.
101. HaHOCTpYKTYypHpOBAaHHBIE YIJIEIIACTUKH U YTIIECTEKIIOMIACTUKH.

102. HaHOKOMIIO3UTHI B @9POKOCMUYECKON U aBUAKOCMUYECKOW MPOMBIIILIEHHOCTH.
103. IlepcnekTuBbl npuMeHeHHs KoMIIO3UTOB B ATIK.

104. OcHOBHbIE HalpaBJICHUS TPUMEHEHUSI KOMIIO3UTOB B CEJIbCKOM XO35MCTBE.

105. IlpeumymectBa u HepoctaTku KM.

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

107. Onmnpenenenune tepmudoB 1o 'OCT P 55416-2013/ISO/TS: nHaHOAMana3oH,
HAy4YHbIE OCHOBbl HAHOTEXHOJOTMM, HAaHOMAaTepual, HAaHOOOBEKT, HAHOCTPYKTYpa,
HAaHOCTPYKTYPUPOBaHHBIN Marepuarl, TEXHUYECKUHN HaHOMaTepHal,
MIPOMBIILJICHHBIN HaHOMaTepual, HAaHOTEXHOJIOTHYECKOE IPOU3BOJICTBO,
HaHOpa3MepHbIe 3P (PEKT U CBOMCTBO.

30



108. Tumbl HaHOMATEpHAIOB (COTJIACHO 7 MEXKIYHAPOAHOW KOHGEPEHIUU 10
HaHOTEXHOJIOTHSM).

109. OG6nacTu mpUMEHEHHUSI HAHOTEXHOJIOTUH.

110. IIpuBenure npumMepsl NpoayKIuU Poccniickoi HAaHOMHTYCTPHH.

111. Ha3oBute Hayku, MosiBUBIIMECS Ojarogapsi HAHOTEXHOJIOTHSIM.

112. IIpuBeauTe NCTOPUYECKUE IPUMEPHI HCTIOJIb30BAHNS HAHOTEXHOJIOTHIA.

113. be3onacHOCTh HAHOTEXHOJIOTHH.

114. Knaccudukanus puckoB U yrpo3 OT HAHOTEXHOJIOTUIA OOILEro XapakTepa.

115. Puck ymep6a nansi 370pOBbsS B YCIOBUSIX IPOMBIIUIEHHOTO HCIOJb30BaHUS
HAaHOTEXHOJIOTUH.

116. Ilepeuncnure HakTophl, OMPEAEIIIONINE TOKCUYHOCTh HAHOMATEPUAJIOB.

117. VcTOYHMKH MOCTYIJIEHUS HAHOYACTHUI] B OKPYKAIOLLYIO CPELY.

118. Ilytu murpanuum HaHOYacTHI] B OKpyxaromeil cpene. Ilytu mocrymieHus
HAHOYACTHUIL B OPTaHHU3M YEJIOBEKA.

119. Mexanocunte3. Hanogabpuka. CkopocTh pa3MHOXKEHUST HaHO(DaOPHK.

120. Hano¢abpuka n3 JJHK. HanoakTroaTopbl. XuMU4eCKME HAHOAKTIOATOPBI.

121. Pemnukatopsl. MexaHu3M JBUKEHHUSI HAHOABTOMOOMJIS.

122. Kak Ha3bIBalOT HAHOPOOOTHI, CIIOCOOHBIX K CO3AHUI0 CBOUX KOIHIA

123. TlorenuumanbHas chepa npUMEHEHUIT HAHOPOOOTOB.

124. Meaununckue HaHOpoOOTHI. UTo Takoe pecniuporut? Ero paspadoTunk?

125. [IpobaeMbl MEAUIIMHCKUX HAHOPOOOTOB.

126. BoeHHbIE HAHOTEXHOJIOTUU.

127. BoeHHble uccieaoBanus B 00J1acT HaHOTeXHOJJoruKn. HaHoOpoHeKuIeT.

128. IlpumMeHeHre HAHOTEXHOJIOTHIl B TPOMBIIIJIEHHOCTH.

129. HaHOTEXHOJIOTMU NIPU YIPOYHEHUH JIETaJIeld U UHCTPYMEHTOB

130. CriocoObl HaHECEHHSI HAHOTIOKPBITHSI.

131. IIpuMeHeHHE HAHOTEXHOJIOTUI B aBBTOMOOMIIECTPOCHHUH

132. CaoiicTBa TUCTHEB JI0TOCA — A(PGEKT JIoTOCA.

133. Ilepeuncnute psii cieUUaIbHBIX MAaTEPUAIIOB U U3JENHI Ha OCHOBE «3((dexTa
JI0TOCa», 00JIaJAIOIIMX CAMOOYHIIAIOIIMMUCS CBOMCTBAMMU:

134. TlpuBenute cxeMy peanu3aiuu JIoToc-3ddeKTa.

135. VYraepoaHsle HaHOMaTepuasbl: HAaHOAJIMa3bl, YIJIEPOJHbIE HAHOTPYOKH,
dbymiepensl, rpadeH.

136. ABTOMOOMILHBIE HAHOTIOKPBITHS.

137. Buasl HaHOMaTepuanoB. MaciTaOHbIi GakTop.

138. UckyccTBeHHBIEC (CHHTETUYECKHE) HU3KOPA3MEPHBIE OOBEKTHI.

139. OObemHBIE HAHOCTPYKTYpPHPOBAaHHBIE Marepuaabl (METaUIbI U CIUIABBI,
KepaMHKa, [IEMEHTbI, KOMIIO3UThI U THOPH/IBI).

140.  VYruepoaHble HaHOMaTepualbl: HAHOAIMAasbl, YIJIEPOJIHBIE HAHOTPYOKH,
bymiepensl, rpadeH.

141. Poccuiickue u 3apyOexHbIe TPOU3BOAUTENIN HAHOMATEPHAIIOB. IX CTOMMOCTS.
142. Dramnsl pa3BUTHE MUKPOCKONIMYECKOW U HAHOCTTMYECKOM TEXHUKH.

143. Metoabl Ucciea0BaHMS TOBEPXHOCTH HA HAHOYPOBHE.

144. HaHOMaHUIYJIATOPBI, 30H/bI U UX UCIIOIb30BAHUE.

145. IIpubopocTpoeHue Ajis HAHOMHIYCTpUU. MeTposorusi, CTaHAapTU3AIMS U cep-
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TuuKanusa npoaykiuu. HanosanekTpoHuka, KOMIOHEHTHas 06a3a U yCTpOMCTRA.
146. IlpumeHeHre HAHOTIPOLIECCOPOB HAa aBTOTPAKTOPHOU TEXHUKE.

147. DddexT 6e3pI3HOCHOCTH U 00pa30BaHNUE CEPBOBUTHOM TJICHKH.

148. JloTtoc-3¢d(deKT nu caMoOYUIIaroIIUecs] HOKPBITHS.

149. MHKpeMeHTHBIE, 3BOJIFOLIMOHHBIE U PAIMKAJIBbHBIE HAHOTEXHOJIOTUU.

150. Hanorpubonorus. be3pa300pHbIil pEMOHT TEXHUKH U 000PYI0BaHHUS.

151. Hanonpucaaku k ToruBaM. HaHo100aBKU K cMa304HBIM MaTepHajiaM.
152. Pemetamnu3aHTbl U reOMOIU(PUKATOPHI.

Ikaaa oueHNBaHUA

[llxana oueHUBaHUS Kpurepuu orieHuBaHus

«OTIUYHO» BBIMIOJIHEHBI BCE 3a/1aHKsI KOHTPOJIBHOW paboThl; paboTa BBIMOIHEHA
B CpPOK, OpOpMIICHHE, CTPYKTypa U CTWJIb PabOTHl 0Opa3lOBBIC;
paboTa BBIMOJHEHA CAMOCTOSTEIBHO, MPUCYTCTBYIOT COOCTBEHHBIC
000011IeHN, 3aKJIFOYEHHS U BEIBOIEL.

«Xopouro» TEOpeTHYeCKast YacTh U PacdeThl KOHTPOJIBHOU PabOTHI BHITOIHEHEI
C HC3HAYMUTCIBbHBIMU 3aMCUYaHHUAMMU, pa60Ta BBITIOJIHEHA B CPOK, B
oopmiieHHH, CTPYKTYpe M CTHJIE MPOEKTa HET IpyObIX OLIMOOK;
paboTa BBIMIOJIHEHA CAMOCTOSTEIBHO, MPUCYTCTBYIOT COOCTBEHHBIC
00001IeHNS], 3aKITIOUYEHHUS U BBIBOJBI, MPABUIIBHBIC OTBETHI Ha BCE
BOIIPOCHI C HOMOMIBIO IPENOAaBaTENs! IPU 3aIIUTE PAOOTHI.

«Y 10BIIETBOPUTEIILHO» BBIIOJIHEHHBIE ~ 3aJaHUs  KOHTPOJBHOM  paboThl  HMMEIOT
3HAUHUTENBHBIC 3aMEUYaHHs; padoTa BBIOJHEHA C HApYIICHHEM
rpapuka, B O(OpMIEHHH, CTPYKType U CTHJIE pabOThl €CTh
HEJOCTaTKU; padoTa BBHINOJHEHA CaMOCTOSATEIbHO, MPUCYTCTBYIOT
cOOCTBEHHBIE 0000ILEHNs; OTBETHI HE HA BCE BOIMPOCHI IPU 3allUTe

paboTHI
«HeynoByieTBOPUTEIHHO 3aJ]aHisl B KOHTPOJIBHON PabOTE BBIMOIHEHBI HE MOJHOCTBIO WU
» HETPaBUIIbHO;, OTCYTCTBYIOT HJIM CZEJaHbl HEIPABUIbHBIC BBIBOIBI

u  0000meHus; odopmieHue pabOTbl HE  COOTBETCTBYET
TpeOOBaHUSIM; HET OTBETOB HA BOMPOCHI IPU 3aLUTE PAOOTHL.

6.3 OHEHOYHBIE CPEACTBA ITPOMEXYTOYHOI'O
KOHTPOJIA
Bonpochbl AJis1 MOATOTOBKH K MPOMEXKYTOYHOH aTTeCTAMM IO HMTOram
oCBOeHMS TUCHUILINHBI HaHo- 1 KOMIIO3UIIMOHHBIE MATEPUAJIBI
INK-4
1. OnpeneneHne NOHATHI — KOMIIO3ULIMOHHBIE MATEPUAIIbI, KOMIIO3UTHBIE
MaTepualbl, KOMIIO3UTHI.
2. TlepcnextuBsl u npoodsemsl pa3Butusi KM B PO.
3. Knaccuduxanus kommosutos o I'OCT 33742-2016.
4. TepMunsl u onpeAesneHuss KoMno3uToB noaumepHoix mo 'OCT 32794-2014.
5. Knaccudukarus KM 1o cTpykType v BUAy HAIIOJHUTEIS; IO THITY MaTPHIIBL; 110
T€OMETPUHN apMUPYIOIIUX 3JIEMEHTOB.
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6. Cxewmsl cTpyktypsl KM. Pa3znuunbie reoMeTpun apMUPYIOIIUX KOMIIOHEHTOB U
CXEMbl APMHUPOBAHUSI KOMIIO3UTOB.

7. Knaccudpukanus matpuunbix KM no cxeme apmMupoBaHust (KOHCTPYKITMOHHBIH
IPUHIIU).

8. KM u30TponHbie 1 aHU30TPOIIHBIE.

9. Knaccuduxanus KM no pazmepy yacTuil HalOJIHUATETIS.

10. Knaccudukanus KM o merogam nosydeHust (TEXHOJIOTUUECKUN TTPUHIIUIT).
11. Knaccudukarus KM no HazHayeHUIO (IKCILTyaTallMOHHBINA TIPUHIIMM).

12. MarpuyHble CUCTEMBbI, COCTOSIIIIUE U3 HEMPEPHIBHOM (a3bl (MAaTpHULbI) U
JUCTIEpCHOM (pa3bl.

13. Kommno3uiuu ¢ BOJTOKHUCTBIMU HAIIOJIHUTEIISIMU.

14. Tuner KM no npupojae MaTpHIbI.

15. KM no npupojie u hopMe HamOTHUTEIS.

16. ApmupoBannbie KM u ux coiicTsa.

17. TlonumepHbie KOMIIO3UTHI Ha 0OCHOBE BOJIOKOH (BITKM). Buast BITKM.
18. Apmupyrtoiue BoslokHUCThIe HanoHuTenu (ABH).

19. Cxemsl apmupoBanuss BKM. Cxema cinoucteix KM.

20. Ocnosnsie rpymnmnsl [IKM. Cocras u cBoiictBa BITKM.

21. Marpuua u ABH. TepmoracTsl.

22. CocTtaB TEPMOCTOMKHUX TEPMOILIACTOB. PeaKTOMIaCTBHI.

23. Bunsr KM ot coctaBa ABH.

24. CreneHb apMHUpPOBaHUS U pacnoioxkeHrne BojokoH B ABH u BITKM.

25. Metoapl NOBBILICHUS CTENIEHH ApMHUPOBAHUSL.

26. Ocnosnsie Buasl ABH. TpexmMepHbie CTPYKTYpBI.

27. OCHOBHBIE MapaMETPhI MPOLECCOB nonyueHus: KM.

28. ApaMHIIOIIJIACTUKU U UX CBOMCTBA.

29. IlonuMmepHbIE MaTPULIBI.

30. Autudpukuronasie KM u [IKM u ux tpruboTexHU4YeCcKue CBOMCTRA.

31. Yraerpadurossie antuppukuronssie [TKM.

32. ®puxkunonHsie KM u I[TKM.

33. JucnepranuoHHbie MeTOAbl. KOHIEHCAIMOHHBIE METOIBI.

34. W3znenust u3z HaHokomMno3uToB. Hanokomno3uTHas Tpy6a. HanopazMmepHslii
pensed u criocoObl ero GopMUpPOBaHKS HA TTOBEPXHOCTH TPYOBI.

35. Metoxas! uccienoBanusg HaHOKM.

36. Tunel peakronnactoB. @eHOMIACTb. AMUHOIUIACTHI.

37. Tlonuyperansbl. [lomurdupHbie MIACTUKA. DMOKCHIHBIE TUIACTUKH.

38. Tepmorutactsl u ycnoBus ux BeiOOpa. Bunbl Tepmoriactos. [IpuMenenue
TEPMOILJIACTOB U U3JCIIUIA U3 HUX.

39. OcHoBHbIC BU/IbI HanoJHUTEIeH. Llenb HamoaHUTENeH.

40. JlucniepcHbIC HAIOJHUTEIN U UX TUIOTHOCT.

41. Ilopucteie HanmonHUTENM. [10NIBIE MUCTIEPCHBIE HATTOTHUTEN.

42. HanonHUTEN! CIEeNUaIbHOrO TPaHYJIOMETPUYECKOTO COCTABA.

43. TkaHble U HETKAHbIC HATIOJIHUTEH.

44. TTonyuyenue npemnperos. [Ipenperu u npenperosast TexHonorusa. Cdepbl
MIPUMEHEHUS TTPENPETOB.
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45. ApamuaHoe BoJIokHO. CBOMCTBA U MpUMeHeHre apaMuia. KeBnapoBbie BOJIOKHA.
46. Ocobast popma KM — cornBudeBsie (COTOBBIE) KOHCTpYKIHH. VX cocTas.

47. YraeponaHble BOJIOKHA: KapOOHU30BaHHbIE U rpadutuznpoBanubie. [lomyuenue
YTJIEPOIHBIX BOJIOKOH.

48. bopHble BOJIOKHA U UX NoyueHue. bopoBoib(ppamMoBbie BOJIOKHA.

49. O0beMHEeHNE YIIPOUHSIOMINX dJIEMEHTOB. TKaHU U TUTIBI TIEPETTIETEHUS.

50. TexHuKO-3KOHOMHUYECKHE NpenmyiiecTBa KM.

51. OcHOBHbIE MTOHATHUS U ONPEEICHHS B HAYKE O HAHOCUCTEMAX U B
HAHOTEXHOJIOTUU. [IpruMepbl NPUPOIHBIX U UCKYCCTBEHHBIX HAHOOOBEKTOB U
HAHOCHUCTEM: OCOOCHHOCTH UX (PU3HUECKUX U XUMMUYECKUX CBOMCTB. MeTo b1
HaHoTexHosorui. Kinaccudukaiys HaHoMaTeprasaoB MO pa3MEepHOCTH (C
IpUMEPAMH).

52. OcobGeHHOCTH (PU3NUECKUX B3aUMOJICUCTBUI HAa HAHOMACIITabaxX: poJib 00beMa
Y IOBEPXHOCTH — I'PaBUTALIMOHHBIE U 3JIEKTPOCTATUYECKUE B3aUMOieicTBYA. Ban-
nep-BaanbcoBbl B3anmoaeiicTBusa. DPPEeKT rekkoHa.

53. OcoOGeHHOCTH MOTJIOMICHHS U MPEJOMIIEHHS CBETa B HAHOCTPYKTYPHUPOBAHHBIX
cpenax. KauectBenHoe o0bsicHeHue 3TUX 3 PexkToB. DOTOHHBIE KPUCTAIIIBIL.
[Tpunuun neictBrs. OCOOEHHOCTH MAarHUTHBIX CBOMCTB HAHOOOBEKTOB.

54. Onruueckoe paspenieHue U nudpakiuonusiii npeaen. KondokanpHas
Mukpockonusi. STED-mukpockomnus.

55. OcHoOBHbIE OHATHS KBAHTOBOM MEXaHUKU: MOCTynaTsl bopa, runoresa nie
Bpoitns, npuniun HeonpeneneHHoctu ['eitzendepra, mprpoaa BOIHOBOTO Ipoliecca u
ypaBHeHue [lIpénunrepa.

56. Meramibl, MOTYNPOBOJHUKHU U AUIIEKTPUKH — 30HHAS Teopusi. KBa3nuuacTHIIbL.
VYposenbp @epmu. 3aKOH TUCHEPCUU TPSIMO30HHOTO MOJTYITPOBOIHHKA.

57. TlosynpOBOJHUKOBBIE T€TEPOCTPYKTYPBL. METO MONEKYIIAPHO-TTYYEBOU
AMUTAKCUHA U MEXAHU3MBI POCTA IVIEHOK. Y CTPOMCTBO M MPUHLMUIT pabOTHI Jlazepa Ha
KBaHTOBBIX TOYKAX.

58. TpaHCnopT 3JE€KTPOHOB B HAHOCTPYKTypax. OxHodnekTpoHnka. CIIMHTPOHHUKA.
59. TloBepxHocTHOE HaTskeHue. YpaBHeHue FOura-/{ronpe. ['mapodoOHbIe 1
rupoduiIbHbIe MoBepXHOCcTU. KpuBH3Ha noBepxHocTH. Y paBHenue Jlamnaca.

60. DddexT noroca. DakTOpsl BIUAIONINE HA TUAPOGOOHOCTH MOBEPXHOCTH.
Mogpens Bennens. Monens Kaccu. Ilpumenenue addexra gotoca.
Mukpo/HaHOMMIIPUTHHT THAPO(HOOHOTO MoTUMEpa.

61. Mopdonoruaeckoe MHOr00Opa3ue HAHOAUCTIEPCHBIX cUCTEM. AMOP(HBIE U
KpUCTaJUITMUecKue MaTepuaibl. Me3odassl. Knaccudukaus HaHOIOPUCTHIX U
HAHOJUCIIEPCHBIX MaTepUasOB: [0 TEOMETPUUECKOMY CTPOCHHUIO, KilacCU(pUKALIUs
PanymikeBnya, o xapakrepy TEKCTYpBHI.

62. be3MonenbHbIe XapaKTEPUCTUKU HAHONIOPHUCTBIX M HAHOAUCIIEPCHBIX
MaTepHaJIOB.

63. VYnenbHas NOBEPXHOCTh MAaTEPUAIIOB, pa3MEp YACTHIL U TOP.

64. TepMuHONOrHUs, UCHOJIb3YyEMasl PU U3YUEHUU AUCTIEPCHBIX cucTeM. DazoBble
IpeBpallleHns B TOMOreHHbIX cpefax. Kiaccuueckas Teopust 3apo/iblieo0pa3oBaHusl.
Kunernueckuii KOHTPOJIb KPUCTAILIIOO0PA30BaAHUA.
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65. OOmue moaxoabl K CHHTE3Y HAHOCTPYKTYPUPOBAHHBIX MAaTEPUATIOB.
Jlutorpaduyeckue METOAbI — FNEKTPOHHO-ITydeBasi 1 HIOHHO-Ty4eBas JIuTorpadus,
MuKpochepHas 1urorpadusi, HAaHOIUTOTpadusi, MIrkast TMTOrpadus, MUKpOIIeYaTh.
MUuKpO-371€KTPOMEXaHUYECKUE CUCTEMBI. MEXaHOXUMUS — IIOMOJT U
JUCIIEPTUPOBAHUE.

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

67. MeToapl XUMHUYECKON TOMOT€HHU3ALMU: [TUPOJIU3 a3P030JIeH, CyOIMMaluoHHas
CylIKa (KpUOXUMHUYECKasi TEXHOJIOT U ), THIPOTEPMAIbHBII METO/I,
CBEPXKPUTHUECKAs CyIIKa (II0JIy4€HUE a’poreseil).

68. MeTtoasl cHHTE3a HAHOMATEPUAJIOB «CHU3Y-BBEPX». TepMOINHAMUKA
caMOCOOPKHU U CaMOOpraHU3alui — TEPMOJIUHAMUYECKUE TOTEHINAIIBI.

69. MeTtoapl CHHTE3a HAHOMATEPUAJIOB «CHU3Y-BBEPX». MONEKYIISIpHO-ITy4YeBas
snutakcus (PVD). Xumuueckoe ocaxaenue. [Inéuku Jlenrmopa-bnomxerr.

70. XuMH4eCKre UCTOYHUKH TOKA: MPUHIINT JIeHCcTBUS Li-HOHHBIX OaTapei,
AHOJHBIE U KaTOAHBIE MaTEPHUAIIBI.

71. HaHOKOMMO3UTHI: OTJIMYHUE OT MUKPOKOMITO3UTOB, IUCTIEPCHOCTh U (hopMa
YaCTHUL HAITOJHUTEIIS.

72. HaHOKOMIO3UTHI C NOJIMMEPHOU MATPULIEH: TUIIBI MATPULL ¥ HATIOJTHUTEIIS.
73. HaHOKOMMO3UTHI C NOJIMMEPHON MAaTPULIEN: IIEKTPUUECKUE U ONITUYECKHE
csorictBa. [Ipumepsl.

74. CnocoObl IPUTOTOBIIEHUS IOJTUMEPHBIX HAHOKOMITO3UTOB HAIOJTHEHHBIX
YTIAEPOAHBIMU HAHOTPYOKAaMU — U30TPOIHBIX U aHU30TPOIHBIX.

6.4. MeToguueckne MaTepuaJibl, onpeaeasiioniue nNpoueaypbl OleHuBaHU s
3HAHUM, YMEHUI, HABBIKOB U (HJIM) ONbITA [AEATEJbHOCTH, XapaKTEePU3YIOLIUX
3Tanbl (OPMUPOBAHUA KOMIIETEHIIM A

OCHOBHOM 1I€NBI0O MPOBEACHUS MPOMEKYTOUHOW AaTTECTALUUU SIBISETCA
OTIPEJICIICHUE CTENEHU JIOCTHKCHHS IMeJied Mo Y4yeOHOW MAUCIUIUIMHE WIH ee
pazaenaM. OCyIIECTBIISIETCS 3TO MPOBEPKOM M OLIEHKOW YPOBHS TEOPETHYECKOU
3HAHWM, TIOJYYEHHBIX OOYYaIOMUMHUCS, YMEHUS TPUMEHSITh HX B PEIICHUU
MPAKTUYECKUX 3a7a4, CTENEHU OBIAJEHUS OOyYaroNIMMUCS TPAKTUICCKUMU
HABBIKAMH M YMEHUSAMH B 00BeMe TpeOOoBaHUI paboyeii mporpaMmbl 1O AUCIUTLIUHE,
a TAaK)K€ UX YMEHUE CAMOCTOSITEIbHO pab0OTaTh ¢ y4eOHOM JIUTEpaTypOil.

Opranuzaiusi MpoOBEICHUS MPOMEKYTOUHOW AaTTECTAllMU PErjIaMEeHTHPOBAaHA
«IlonoxxeHuem 00 opraHu3zalMK 00pa3OBaTENLHOIO Impouecca B (eaepaTbHOM
rOCyJJapCTBEHHOM aBTOHOMHOM 00pa30BaTEIbHOM YUPEKJICHUH «MOCKOBCKHIA
MOJIMTEXHUYECKUM YHUBEPCUTET
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6.4.1. TlokasaTeNM OLEHMBAHUA KOMMETEHUMI Ha pPas/iM4YHbIX 3Tanax ux ¢opMuUpoBaHuUs,

[OCTUXKEHME 0BYYaIOLLMMUCS NJTAHUPYEMBIX PE3YbTaTOB 06YYEHUS MO AUCUMUMNINHE

Kon u HaumenoBanue xomnereHuuu IIK-4. CnocoGeH ocymecTB/IsITh TEXHOJIOTMYECKYH0 MOATOTOBKY
NPOM3BOACTBA JeTajeil MAIIMHOCTPOCHMS CPeIHE CI10KHOCTH

Kpurepuu oneHuBanus

Jran
(YpoBeHb)
HEYAOBJIETBOPHUTEJIBHO | YAOBJIETBOPUTEIHLHO Xopouo OTJIMYHO
3HATh OO6yuatommiics OO6yuatommiics OO0yuaromuiics OOGyuaronuiics
JEMOHCTPUPYET  IOJIHOE | AEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPUPYET
OTCYTCTBHUE WIM | HEHOJIHOE COOTBETCTBHE | YaCTUYHOE HOJIHOE  COOTBETCTBHUE
HEJIOCTaTOYHOE CIIEIYIOIIX 3HAHWIA: | COOTBETCTBHUE CIENYIOINX  3HAHHM:
COOTBETCTBHE CJICAYIONINX | BUIBI HaHO- W | CIeNyIOIMX 3HAHWI: | BUIBI HaHO- u
3HAHWW: BHABI HAHO- U | KOMIIO3UIIMOHHBIX BUJIBI HaHO- U | KOMIIO3ULIIMOHHBIX
KOMITO3MLIUOHHBIX MarepuaioB M CIOCOOBI | KOMIO3UIIMOHHBIX MaTepuaioB U CIOCOObI
MaTepuasioB U CIOCOOBI UX | WX IOJyYEeHHS; MaTepuaioB U | WX HOJIy4YeHHs;
HOJIyYeHHS; OCHOBHBIE Hay4yHO- | CIIOCOOBI UX | OCHOBHBIE Hay4YHO-
OCHOBHBIE HAay4YHO- | TEXHUYECKHE MPOOJIEMBI | MOJTyYeHUS; TEeXHUYECKUE
TEeXHUYECKHEe  IPOOJIEeMBbI | HaHO- U | OCHOBHBIE  HAay4yHO- | MpOOJEMBl HAHO- U
HAHO- U KOMITO3UIIMOHHBIX | KOMITO3HIIHOHHBIX TEeXHUYCCKHE KOMITO3ULIMOHHBIX
MaTepHaioB U | MaTepHanoB u | mpoOieMbl HaHO- M | MaTepuaoB u
TIEPCIIEKTUBBI UX MEpPCIIEKTHBBI UX KOMITO3MLIMOHHBIX HEePCIIEKTHBEI NX
pa3BUTHUS U MPUMEHEHUs B | Pa3BUTUSl U NPUMEHEHHUS | MaTepPUaJIOB U | pa3BUTHUA u
MAIIMHOCTPOCHHH; B MalIMHOCTPOEHHHU; MIEPCIIEKTHBBI UX MPUMEHEHHUS B
OCHOBHBIC IIPHHIMIBI M | OCHOBHBIC IPHHLIUIBI H | Pa3BHTHA U | MallMHOCTPOCHHMH;
METOJIb KOHCTPYUPOBAHUS | METOMBI NpUMEHEHHS B | OCHOBHbIE IIPHHIUIIEI U
HOBBIX MaTepUaJioB; KOHCTPYHPOBaHHS MalIMHOCTPOCHHHY; METOIbI
(H3UKO-XIMUYECKUE HOBBIX MaTepHUAaJIOB; OCHOBHBIC NIPUHLUIBI | KOHCTPYHUPOBAHUS
MEXaHH3MBI (PUBUKO-XUMUYECKHUE u METOJIbl | HOBBIX MaTepHAJIOB;
BO3HUKHOBEHHMS MEXaHU3MBI KOHCTPYHPOBaHUS (PU3UKO-XUMUYECKHUE
pa3sMepHbIXx 3(QQEKTOB — | BOSHUKHOBEHUS HOBBIX MaTE€PHAJIOB; MEXaHU3MBbI
UMETh IIPEJCTaBICHHUs O | pa3MepHBIX APPeKkToB — | PU3MKO-XMMHUUECKHE | BO3HHMKHOBEHHS
npubopax U | UIMETh IPEACTABICHUS O | MEXaHH3MBI pasMepHBIX 3¢ dexToB
YCTpOMCTBAX, npubopax U | BOSHUKHOBEHUS - HMeTh
HCIIOJIB3yEeMBIX IS | yCTpoifcTBax, pa3sMepHBIX HpeCTaBICHUS 0
MIOJTyYCHUSI U | UCHONB3YeMbIX s | apdexroB — uMeTh | mpudopax u
HCCIIeIOBaHUS TIOJTyYE€HUS U | IIpeAcTaBIeHUS 0 | ycTpolcTBax,
HaHOKOMIIO3UTHBIX UCCIe0BaHUs npudopax U | UCTOJIB3yEeMBIX JUIst
MaTepualioB; HAHOKOMITO3UTHBIX yCTpOHCTBAX, HOJTy4eHHs u
OCHOBBI pa3paboTKu | MaTepUalioB; UCIIONIB3YEeMbIX  JUIS | MCCIIEOBaHUS
0€30TXOHBIX, OCHOBBI pPa3paboTKU | HOJIy4eHHs U | HAaHOKOMIIO3UTHBIX
SHeprocoeperarommnx u | 0€30TXOIHBIX, HCCIICTOBAHUS MaTepHajoB;
9KOJIOTHYECKH YHCTHIX | 3HEprocOeperammx ¢ | HAHOKOMIIO3HTHBIX OCHOBBI  Pa3paboTKH
KOMIIO3UTOB; 9KOJIOTMYECKH  YUCTBIX | MATEpUAaJOB; 0€30TXO/IHBIX,
- ITTH MOBBILICHUS KOMITIO3HTOB; OCHOBBI  pa3paboOTKH | 3HeprocOeperarommx u
JIOJITOBEYHOCTH M3/IEIIUH - ITTH MOBBILICHUS 0€30TXO/IHBIX, 9KOJIOTMYECKH YHCTBIX
Ha OCHOBE IPUMEHEHUS JIOJITOBEYHOCTH M3/IeNIil | dHeprocOeperaroimx | KOMIIO3UTOB;
KOMITO3UTOB Ha OCHOBE PUMEHEHUsT | U 9KOJIOTMYECKH | - ITYTH MOBBILICHUS
KOMIIO3UTOB YHUCTBIX KOMIIO3UTOB; | JIOJTOBEYHOCTH
- IIyTH MOBBIIICHUSA U3JIeNNid Ha OCHOBE
JIOJITOBEYHOCTH NPUMEHEHHUS
W3/ICNUiA Ha OCHOBE KOMIIO3HTOB
MIPUMEHECHHUS
KOMITO3HTOB
yMeTh OOyuatommiicss He ymeer | OOydJaromimiics OO0yuaronmiics OO6yJatomtmiics
WM B HEJIOCTATOYHOH | NEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
CTENEeHN YMEET | HEeNoJHOE COOTBETCTBHE | YaCTUYHOE MOJIHOE  COOTBETCTBHE
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Kon n nanmenoBanue kommnereHnun IIK-4. Cnocoden ocymecTBIsTh TEXHOJOTHYECKYI0 MOATOTOBKY
NMPOU3BOJICTBA JIeTaJlell MAIIMHOCTPOEHUS CPeAHell CJI0KHOCTH

Kpurtepuu ouenuBanus

ran
(YypoBeHBb)
HEYAOBJIETBOPUTEIBHO | YAOBJIETBOPUTEIHLHO X0po1Io OTJIUYHO
BBITIOJTHSATE! HAXOJUTh | CIIEIyIOIIUX YMEHHH: | COOTBETCTBHE CIEIYIOUNX  YMCHHUH:
Hay4YHbIE  CBEACHHS B | HAXOAUTh HAyYHBIC | CICOYIOIMX YMEHHUH: | HaXOAUTh Hay4YHBIE
oOrieHayYHOH U | CBEICHUS B | HAXOAWUTh HAYYHBIC | CBCACHUS B
CICIMANTBHON TUTEpaType; | OOIIeHAYIHOM U | CBeICHUS B | oOmIeHay4YHOI u
0QOPMIISITh TEXHHYECKYIO | CHCIUATBHOM oOIIeHayYHOU U | CHCHUATBHON
JIOKYMCHTAIIUH B JUTEPAType; CICIHATBHOM JIUTEpaType;
COOTBETCTBHH C oopmitsTh JUTEpaType; oopmitsTh
JIEHCTBYIOIIUMHE TEXHUYIECKYIO ohopMIATh TEXHUYIECKYIO
CTaHIApTaMH, JTOKYMEHTAIlUN B TEXHUYIECKYIO JTOKYMEHTAIIUN B
TEXHUYECKUMHU COOTBETCTBHH C IOKYMEHTAllUU B COOTBETCTBHH C
YCIIOBHUSIMH, TIOJIOXKCHUSMH | TEHCTBYOIINMHI COOTBETCTBUH C JICHCTBYIOIINME
¥ MHCTPYKLHUSAMU; CTaHJapTaMH, JIEHCTBYIOIIUMU CTaHJapTaMH,
MPOTHO3UPOBATH CBOMCTBA | TCXHHUUCCKUMHU CTaHJAPTaMH, TEXHUYCCKUMHU
KOMITO3UTOB Ha OCHOBE YCIIOBHSIMH, TEXHUYCCKUMU YCIIOBHSIMH,
3HAHUN 0 MEXaHUYCCKHUX M | MOJIOKCHHSIMU U | YCIOBHSIMH, MOJIOKCHUSIMHU u
XUMHYECKHX CBOHCTBAX HHCTPYKIUSAMUY; MTOJIOKCHUSAMU U | MHCTPYKIUSIMU;
BXOJSIINX B HIX MIPOTHO3MPOBATH HHCTPYKIHSMHU; MIPOTHO3MPOBATH
KOMIIOHEHTOB CBOICTBA KOMITO3UTOB Ha | IMIPOTHO3UPOBATH CBOWCTBA KOMITO3UTOB
OCHOBE 3HAaHHU O CBOWCTBa Ha OCHOBE 3HaHWH O
MEXaHHUYCCKUX U KOMIIO3UTOB Ha MEXaHHUYECKUX U
XUMHYECKHX CBOHCTBaX | OCHOBE 3HAHHIA O XUMHYECKHX
BXOJISIIIIUX B HUX MEXaHUYCCKUX U CBOMCTBAX BXOMSIINX B
KOMITOHCHTOB XUMHUYECKHUX HUX KOMIIOHCHTOB
CBOMCTBaX BXOISIINX
B HUX KOMITOHEHTOB
Baaaery | OOyuarommiics He Bnaneer | OOydaromuiics Biageer | OOyvaroummcs OOyuatornuiics
WM B HEIOCTATOYHOM B HETIOJTHOM 00BbeMe U JIOITY CKAaIOTCS CBOOOTHO IPUMEHSIET
CTETICHH BIIAJICET: MPOSIBIISET HEe3HAYNTEIIbHBIC TIOJTyYCHHBIE HABBIKH, B
BIIAJICHUS] METOTUKOM HEIOCTATOYHOCTH OIINOKH, MIOJTHOM 00beMe
000CHOBaHHOTO BEIOOpa BJIAJICHUSI METOIUKON HETOYHOCTH, BJIAJICCT BIIaICHUS
HaHO- M KOMIIO3UITUOHHBIX | 0OOCHOBAaHHOTO BEIOOpa | 3aTpyTHCHUS, METOAUKOMH
MaTEpPHUAJIOB JUIS PEIICHUS | HAHO- U YACTUYHO BIIAJICHUS 000CHOBaHHOTO
KOHKPETHBIX KOMITO3UITHOHHBIX METOIMKOMN BbIOOpA HAHO- U
HAYYHBIX U HHKCHEPHBIX MaTepHaJIOB IS 000CHOBaHHOTO KOMIIO3UITHOHHBIX
3amad; permeHnst KOHKPETHBIX BbIOOpA HAHO- 1 MaTepHajoB s
TEXHOJIOTHSIMH HAYYHBIX ¥ HH)KCHEPHBIX | KOMIO3HIIMOHHBIX permeHmst KOHKPETHBIX
TIOBBIIICHUS HaJIS)KHOCTH 3amad; MaTEepHAJIOB IS HAYYHBIX 1
W3IIENIAH, U3TOTOBIICHHBIX | TEXHOJOTHSIMH perIeHust WH)KCHEPHBIX 32124,
C HCITOJIb30BaHHEM HaHO- TTOBBINICHUS HAJIS)KHOCTH | KOHKPETHBIX TEXHOJIOTHUSIMH
¥ KOMITO3UIIMOHHBIX U3JICITTUHA, HAYYHBIX U TOBBIIIICHHUS
MaTepHaJoB; H3TOTOBJICHHBIX C WH)KCHEPHBIX 3a/1a4;, | HAJC)KHOCTU U3ICIIHIA,
HABBIKAMHU PUMECHEHUS HCIIOJIb30BaHUEM HAHO- TEXHOJIOTUSIMH H3TOTOBJICHHBIX C
METO/OB YIIPaBICHUS Y KOMITO3UIIHOHHBIX MTOBBIIIICHUS WCTIOb30BaHUEM HaHO-
TEXHOJIOTUIECKUMHI MaTepHajoB; HAJIeKHOCTH 1 KOMITO3UIIHOHHBIX
MpOIeCCaMi  TIPH HaBBIKAMU TIPUMCHEHUS | M3JICNUH, MaTepHajoB;
MIPOU3BOJICTBE HAHO- U METOJIOB yIIPaBIICHUS H3TOTOBIICHHBIX C HaBBIKAMU
KOMIIO3HIIMOHHBIX TEXHOJIOTUICCKUMHU HCTIOIB30BaHUECM MPUMEHECHUS METOJIOB
MaTEepHUAJIOB; nporeccaMu pu HAHO- U YIpaBJICHUS
HaBBIKAMH  aHajW3a W | IPOHM3BOJCTBE HAHO- U KOMIIO3HUITUOHHBIX TEXHOJIOTUICCKUMHU
MIPOTHO3UPOBAHUS KOMITO3UITHOHHBIX MaTepHaJIOB; mporeccaM pu
paboTocmocobHOCTH MaTepHaJoB; HaBBIKAMHU MIPOM3BOJICTBE HAHO- U
HOBBIX  MaTepHaOB B | HABBIKAMH aHANW3a M | MPUMEHEHUS KOMIIO3UITHOHHBIX
Pa3IMYHBIX YCIOBHAX WX | MPOTHO3HPOBAHUS METOZIOB YIIPABJICHUS | MaTEPHAaJIOB;
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Kon n nanmenoBanue kommnereHnun IIK-4. Cnocoden ocymecTBIsTh TEXHOJOTHYECKYI0 MOATOTOBKY
NMPOU3BOJICTBA JIeTaJlell MAIIMHOCTPOEHUS CPeAHell CJI0KHOCTH

Kpurtepuu ouenuBanus

Jrtan
(YypoBeHBb)
HEYAOBJIETBOPUTEIBHO | YAOBJIETBOPUTEIHLHO X0po1Io OTJIMYHO
9KCILTyaTal|H. paboTocriocoGHOCTH TEXHOJIOTHYECKUMH HaBBIKAMH aHalM3a |
HOBBIX MAaTepHaJoOB B | MpoOLECCaMH INPH NPOTHO3UPOBAHHUS
Pa3IHYHBIX YCIOBUSX MX | MPOM3BOICTBE HAHO- | PabOTOCHOCOOHOCTH

JKCIUTyaTaIuH. Y KOMITO3UIIHOHHBIX
MaTepuaJIoB;
HABBIKAMU aHAJIN3a U
MIPOTHO3UPOBAHUS
paboTocmocoOHOCTH
HOBBIX  MaTepHalioB
B Ppa3IUYHbIX
YCIOBUSIX ux

OKCILTyaTalluu.

HOBBIX MAaTCepuajioB B
Pa3JINMYHBIX  YCJIOBUSAX
HX 3KCILTyaTaluu.

6.4.2. MeTonnka OeHUBAHNUS Pe3yJIbTATOB MPOMEKYTOYHOM aTTeCTAlMHU

[lokazaremsasMu OLICHMBAHMSA KOMIIETEHUMW HAa J3Tane MPOMEKYTOYHOU
aTTecTallMi Mo AUCHUIUIMHE «HaHO- M KOMIIO3MIIMOHHBIE MaTEpHUAIbD» SIBIISIOTCS
pe3ynbTaThl 00yYEHUs IO TUCUHUILIIUHE.

O1IeHOYHBIH JIUCT PE3yJIbTATOB 00YUYCHHSI 110 TUCIUILINHE

YpoBeHb
Kon 3HaHusA Ymenus Hagbiku copmmpoBanHoCTH
KOMIIETEHIINU KOMIIETEHIINY Ha
JTAHHOM 3Tare / OlleHKa
BUABI  HAHO- W | CAMOCTOSTEIHHO BJIAICHUS
KOMITO3MLIMOHHBIX HaXOJUTh HAy4YHBIC | METOIUKON
MaTepuaioB U | CBeleHHs B | 0OOCHOBaHHOTI'O
CcrocoO0BI ux | oOmeHayJHOH ¥ | BBIOOpa HAHO- U
MOy YEHHST; CreHaTbHON KOMITO3UIIHOHHBIX
OCHOBHBIE  HAY4YHO- | JIUTEPAType; MaTepUaioB s
TEXHUYECKHE oopMIIATH petieHust
npoOyiieMbl HaHO- M | TEXHHYECKYIO KOHKPETHBIX
KOMITO3UIIMOHHBIX JOKyMEHTalluU B HaY4YHBIX U
MaTepuaioB U | COOTBETCTBUH C WHXXEHEPHBIX 33]1ay;
MEePCIIEKTHBBI UX JCUCTBYIOIUMHU TEXHOJIOTHUSIMU
pa3BUTHS U | CTaHAapTaMH, MOBBIIICHUS
MIPUMEHEHUS B | TEXHUYECKHMHU HAJIe)KHOCTH
T1IK-4 MAaIUHOCTPOCHUH; YCIIOBUSIMH, U3JIeTIN,
OCHOBHbBIE MOJIOKEHUSMH U | U3rOTOBJIEHHBIX C
TIPUHIUIIBI )44 UHCTPYKIHUAMU, HCIIOJIb30BAHHUEM
METOAbI MIPOrHO3UPOBATH HAHO- U
KOHCTPYHPOBaHUS CBOICTBa KOMITO3MLIMOHHBIX
HOBBIX MATEPHUAJIOB; | KOMIIO3UTOB Ha MaTepUaJIOB;
(U3UKO-XMMUYECKUE | OCHOBE 3HAHHH O HaBBIKAMU
MEXaHU3MBI MEXaHUYECKUX U [IPUMEHEHUS
BO3HUKHOBEHHUS XUMHUYECKUX METOJIOB
pa3MepHBIX CBOMCTBax yIpaBIeHUS
3(1)(1)6KTOB — HUMCEThb BXOOSIIMX B HUX TEXHOJOTHYCCKUMHU
pEeACTaBIICHUA (0] KOMIIOHEHTOB. mpoueccaMu Mpu
npubdopax u MIPOU3BOJICTBE HAHO-
yCTpoiicTBax, U KOMITO3UIIMOHHBIX
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YpoBeHb

Koz 3HaHusA YmMmenusa Hasriku cpopMHpOBAHHOCTH
KOMIICTCHIINH KOMIICTCHIINHN Ha
IAaHHOM dTare / OlleHKa
I/ICHOJ'll)3yeMI)IX JJIs1 MaTepI/la.HOB;
l'[OJ'Iy‘IeHI/IH nu HaBbIKaMH aHAJIN3a U
HUCCIICAOBAHUS IIPOTHO3UPOBAHUA
HAaHOKOMITO3UTHBIX paboTociocoGHOCTH
MaTepI/IaJIOB; HOBBIX MaTCpI/IaHOB
OCHOBBI paSpa6OTKI/I B PA3JINYHBIX
6G3OTXOI[HBIX, YCJIOBHUAX UX
9HEprocoeperaroImx IKCILTyaTalHH.
nu 9KOJIOI'MYECCKU

YUCTHIX
KOMIIO3UTOB;

- TYTH TOBBIMICHHUS
JIOJITOBEYHOCTH
M3[ENINA Ha OCHOBE
MIPUMEHCHHUS
KOMITIO3HUTOB.

OreHKa Mo JUCIUTUINHE (CpeHee apuPpMETHIECKOE)

OueHka 1o JUCUMIUIMHE 33aBUCUT OT YpPOBHS C(HOPMHPOBAHHOCTH
KOMIETEHIIUN, 3aKpEIUICHHBIX 3a JIUCIHUIUIMHOW U TPEACTaBIseT COOOM cpeaHee
apu(pMETUUYECKOE OT BBHICTABIEHHBIX OLEHOK IO OTIEIbHBIM pe3yJibTaTaM 00y4YeHUs
(3HAHUS, yMEHUS, HABBIKN).

OrneHka «3a4TeHO» BBICTABIISETCS, €CIU CpeliHee apu(PMETHUECKOE HAXOAUTCS
B uHTepBasie oT 2,4 no 5,0. OueHka «HE 3aYTEHO» BBICTABIISIETCS, €CIM CpPEIHEE
apudmeTnieckoe HaxoauTcs B uHTepBasie ot 0 g0 2,4.

[IpomexyTouHas arrecTanusi oOy4aromuxcs B (opme 3a4eT MPOBOIUTCS I10
pe3yibTaTaM BBIIOJTHEHUS BCEX BHJIOB Yy4eOHOW paboThl, MPETyCMOTPEHHBIX
y4eOHBIM TUTAHOM M0 JAuCHHIUIMHE «HaHo- M KOMIO3WIIMOHHBIE MaTepUaibly, TPH
TOM YYHUTBIBAIOTCA pE3YyJbTaThl TEKYIIETO KOHTPOJS YCHEBAEMOCTH B TEUYEHUE
cemectpa. OneHKa CTENeHU JOCTHXKEHHS  OOyYalolMMUCA  IUIAHHPYEMBIX
pe3ynbTaToB OOYYEHHS] MO JUCUUIUIMHE MPOBOJUTCS MPENOAABATENEM, BEAYIIUM
3aHATHUA 110 JUCHUIUIMHE METOJIOM DKCIIEPTHOM OLEHKH. [10 uTOoram rnmpoMexyTouHoun
aTTECTAlUH 110 JUCLUILUIMHE BBICTABIISIETCS OLICHKA «3aUYTEHO», WU «HE 3aYTEHOY.

Hlxkana
OllCHUBAHUA

Onucanue

BrimonHeHs! Bce BUIBI Y4eOHOH palOThI, MPeIyCMOTPEHHbIE Y4EOHBIM IIIAHOM.
CryneHT 1eMOHCTPHUPYET COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB IIPUBEICHHBIM B
TaOJMIaX I[OKa3aTesei, omepupyer MNPHOOPETEHHBIMU 3HAHUAMHU, YMEHHUSIMH,
3auTeHo HaBBIKaMU, IPUMEHSET UX B CUTYaLUsAX MOBBIIIEHHOMN CII0KHOCTH. [Ipn a3TOM MOryT
ObITH JIOMYIICHBl HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, 3aTPyAHEHHs IpH
QHAINTUYECKUX  ONEpalMsax, MEepPeHoce 3HAaHMW M YMEHUH Ha  HOBBIC,
HECTaH/IapTHBIE CUTYaLUH.
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Ixana
Onucanue
OLleHHBAHMS
He BbimonHeH oauH uinu Gojiee BUJIOB yueOHOW pabOThl, MPEAyCMOTPEHHBIX
yueOHbIM MIaHOM. CTyAEHT IEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHMH,
He 3aureno YMEHHUH, HaBBIKOB IO 3TanaM (ypoBHSM) C(HOPMHPOBAHHOCTH KOMIIETEHIIHM,
JIOMYCKAIOTCS 3HAYUTEIbHbIE OUIMOKU, MPOSBISIETCS OTCYTCTBUE 3HAHHUM, YMEHHUH,
HaBBIKOB 110 Psijly NOKa3aTeleH, CTyIeHT UCIBITBIBACT 3HAYUTEIbHbIE 3aTPyIHEHMS
IIPY ONIEPUPOBAHUY 3HAHUSMHU M YMEHUSAMH NP UX NIEPEHOCE HA HOBBIE CUTYAlIUU.
7. JyleKTPOHHAasi HHPOPMAIMOHHO-00pa3oBaTe/IbHAA cpeaa

Kaxnprii oOyuaromuiicss B T€YCHHE BCETO Mepruoja 00ydeHus 00ecTeunBaeTCs
WHJMBUAYaJIbHBIM HEOTPAHUYEHHBIM JOCTYIOM K 3JEKTPOHHOM HH(OpPMAIIMOHHO-
oOpasoBatenbHOM cpeae YeOokcapckoro wuHCTUTYTa (¢punuana) MOCKOBCKOTO
MOJIMTEXHUYECKOTO YHUBEPCHUTETA U3 JIIO00N TOUKH, B KOTOPOM MUMEETCS JOCTYI K

MH(OPMAIMOHHO-TEIEKOMMYHUKAIUOHHON cetn  «MHTepHeT» (nmamee — ceTb
«HTEepHeTY»), KaK HA TEPPUTOpUH (PuIihasa, TaK U BHE €€.
OnexTpoHHas MH(OpPMaLMOHHO-00pa3oBaTe/bHAsA Cpela — COBOKYIHOCTh

WHOOPMAITMOHHBIX M TEJEKOMMYHHUKAIIMOHHBIX TEXHOJOTHM, COOTBETCTBYIOIIMX
TEXHOJIOTUYECKUX  CPEJCTB, OOECHEUYMBAIOIIMX  OCBOCHHE  OO0y4arolUuMUCA
o0pa3oBaTeIbHBIX MPOTrpaMM B MOJTHOM 00BbEME HE3aBHCHMO OT MECTa HaXOXKICHUS
00y4Jarommxcs.

DekTpoHHas HH()OPMAIIMOHHO-00pa30BaTelIbHAs cpe/ia 00SCIIeUnBacT:

a) JOCTYI K Y4eOHBIM IJIaHaM, padoyuM IporpaMmam JUCUUILIMH (MOAyJIeN),
MPAKTUK, AJIEKTPOHHBIM YUYE€OHBIM H3JaHUSIM U BJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3zaHHbIM B pabouuX MporpaMmax JUCIHUIUIUH (MOayJiel), IPaKTUK;

0) dbopMupoBaHHE BJIEKTPOHHOIO MOPTGHOIHO O00YUaAIOIIETOCS, B TOM YHUCIIE
COXpaHEHHE €Tro padoT U OLIEHOK 3a 3TU PabOTHI;

B) ¢ukcanmuio  xoaa  oOpa3oBaTeILHOrO  Ipolecca,  Pe3yJbTaToB
MIPOMEKYTOYHOM aTTeCTAllMK U PE3YIbTATOB OCBOEHUS MTPOrpaMMbl OaKallaBpuara;

') IpoBeJIeHnEe YUEOHbIX 3aHATHM, MPOLEAYP OIEHKU Pe3yJIbTaTOB O0y4YEHUS,
peanu3anus KOTOPBIX MPEIyCMOTPEHA C MPUMEHEHHEM BJIEKTPOHHOTO OOyYEHHS,
JTUCTAHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUH;

1) B3aUMOJICHCTBUE MEXy YYaCTHUKaMH 0Opa30BaTEILHOTO IPoIlecca, B TOM
YUCJI€ CHUHXPOHHOE M (WJIM) ACMHXPOHHOE B3aUMOJEHCTBHS MOCPEICTBOM CETH
«nTepHeT”.

DYHKIIMOHUPOBAHUE 3JEKTPOHHOU MH(POPMALIMOHHO-00PA30BaATENBHON CPE/Ib
obOecrnieunBaeTcs COOTBETCTBYIOIIUMU CpeacTBaMHU uH(pOpMaIIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH W  KBajdudukanue  pabOTHUKOB, €€
WCIIOIB3YIOIINX U OIS KUBAIOIINX.

OYHKIIMOHUPOBAHUE AJIEKTPOHHON HH(POPMAITMOHHO-00PA30BaATEIHLHON Cpebl
COOTBETCTBYET 3aKOHOATENBCTBY Poccuiickon denepanuu.

OcHoBHbIME cocTaBistomuMu DMOC dunuana SBISIOTCS:
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a) calT wuHCTUTYyTa B ceTH VIHTepHET, pacmoJIOKEHHbIH [0 aapecy
www.polytech21.ru, https://chebpolytech.ru/ kotopsiit 06ecrieunBaer:

- JOCTyn OOy4YamlMxcs K Y4YeOHbIM IUIaHaM, pabdodyMM MpOrpaMMam
TUCITUTUINH, TPAKTUK, K W3JaHUSAM DJICKTPOHHBIX OHOJMOTEYHBIX CHCTEM,
AJICKTPOHHBIM HH(DOPMAIMOHHBIM W 00pa30BaTEIBHBIM pecypcaM, YyKa3aHHBIX B
pabounx mnporpammax (paszmenbl caiita «CBeaeHuss 00 oOpa3oBaTesbHOM
OpraHu3aIum»);

- "HPOPMUPOBAHKE 00YUAIOMINXCs 000 BCEX M3MEHEHUSAX ydeOHOTro mporecca
(HOBOCTHAsI JICHTa caifTa, JJeHTa AHOHCOB);

- B3aUMOJICWCTBHE MEXKIy Yy4YaCTHUKaMU 00pa3oBaTENbHOrO IMpoliecca
(mompazzensl caiita «3aaaTh BOMPOC TUPEKTOPY»);

0) oduiuanbHbIE AJIEKTPOHHBIE ajapeca MOJpa3JeiIeHUl W COTPYIHUKOB
uHCTUTYyTa C SHAaekc-momeHoMm (@polytech2l.ru (crMCOK KOHTAaKTHBIX JaHHBIX
nojapasnencHuit Ounrana pasMeinieH Ha odunuanbHOM caite Punmana B pasjiene
«KOHTaKThI», COHCKH KOHTAKTHBIX O(MHIIMAIBHBIX  AJIEKTPOHHBIX  JaHHBIX
npenojaBareneid  pasMmeieHsl B noapasnenax  «Kadenpe») obecneunBarot
B3aMMOJICHCTBHE MEXIYy YUYaCTHHKAMHU 00pa30BaTeIbLHOTO MPOIIECcCa;

B) JIMYHBIN KaOMHET oOyuaromierocs (mopTdosivo) (BXOA B JMYHBIA KaOMHET
pa3MmenieH Ha oduiuanbHoM caiite @uimana B pasnene «CTyaeHTy» Mojapasferne
«DOneKkTpoHHass HH(POPMAIIMOHHO-00pa3oBaTeNIbHAS Cpela») BKIOYaeT B ceOs
noptoianuo  CcTyAeHTa, DJJIEKTPOHHbIE BEJOMOCTH, PEUTHUHT  CTYJCHTOB U
o0ecreynBaerT:

- ¢uKcanmio xo/1a 00pa30BaTEIBLHOIO MPOIECCa, PE3YIBTATOB MPOMEKYTOUHON
aTTeCTAIlH U PE3yJIbTATOB OCBOCHHUS 00pa30BaTEIbHBIX MPOTPAMM 00YUAIOIUMUCS,

- ¢opMHUpOBaHUE IICKTPOHHOTO MOPTHOINO OOYyYaIOMIErocsi, B TOM YHCJIE C
COXpaHEeHHUE padOT 00yUaloIIerocs], PEIEeH3U 1 OIEHOK Ha 3TH paboTHI,

T) DOJCKTPOHHBIC OWONMOTEKH, BKIIOYAIONINE DJIEKTPOHHBIE KaTaJOTH,
MOJTHOTEKCTOBBIE JTOKYMEHTHI U 00€CIICUNBAIOIIHNE TOCTYN K y4eOHO-METOTUICCKUM
MaTepHuayiaM, BBITTYCKHBIM KBTM(DUKAITMOHHBIM padOTaM U T.J.:

Yebokcapckoro uucruryta (punmana) - «<MPBUCY»

1) 2JIEKTPOHHO-0MOnoTeunsle cuctembl (ObC), BKIIOYAIONIUE AIEKTPOHHBIN
KaTaJIoT ¥ TOJIHOTEKCTOBBIC JIOKYMCHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- OOpa3zoBarenbHas wiatdopma FOpaiir - https://urait.ru

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

e) miaTdopma 1dpoBoro oOpa3oBaHUs ITonuTexa
-https://Ims.mospolytech.ru/

XK) cuctema « AHTuraruary -https://www.antiplagiat.ru/

3) cucrtema saeKTpoHHOro mokyMeHtoobopora DIRECTUM Standard —
o0ecreunBaeT JOKyMEHTO000poT Mex 1y dunuanom u YHUBEPCUTETOM;

n) cucrema «1C Ynopasienue BY3om Dnextponusiil gekanat» (MocKoOBCKUiA
MOJUTEXHUYECKUI YHUBEPCUTET) obecreunBaeT (puKcamuio xoaa 00pa3oBaTeIbHOTO
npoIecca, pe3ylbTaTOB MPOMEKYTOYHOW aTTeCTAllid M PEe3yIbTaTOB OCBOCHUS
00pa30BaTEIbHBIX MPOTPaAMM 00YUAIOIITIMHUCS;
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k) cucrema «POLYTECH systems» oOecrneunBaer HWHPOPMAIIMOHHOE,
JOKYMEHTaJIbHOE  aBTOMATU3MPOBAHHOE  COMPOBOXKIEHHE  00pa30BaTEIHLHOTO
nporuecca;

1) cucrema «AOUTYpHEHT» o0ecrieuynBaer JOKYMEHTAJIBHOE
aBTOMAaTU3UPOBAHHOE COMPOBOXKIAEHUE pA0OThI IPUEMHON KOMUCCHUHU.

8. IlepeyeHb OCHOBHOW M [ONMOJHHUTEJIHLHOM Y4eOHOIl JIMTEpPaTyphl,
HEe00X0AMMOi1 17151 0CBOCHUS AMCUHUILIIMHBI
OcHoOBHas auTeparypa
1. PoroB, B.A. Texuomoruss KOHCTPYKIMOHHBIX MaTepuanoB. OOpaboTka
KOHIIGHTPUPOBAHHBIMU TOTOKAMU JHEPruu : ydeOHuUK 1isi By30B/ B. A. Poros,

A. 1. Yynakos, JI. A. Ymomupckas. — 2-e¢ wu3d., ucop. U Jon. — MoOcKsa :
N3narensctBo FOpaiit, 2026. — 252 c. — (Briciiee odpazoBanue). — ISBN 978-5-
534-01343-6. — Texct : snextponHbiii / OOpa3oBatenbHas miargopma FOpaiit

[caiit]. — URL: https://urait.ru/bcode/584351.

2. UWeano, JI.A. KomnosunuoHHsie wmaTepuaibl : Y4eOHUK JUIsi BY30B/
. A. UBanoB, A. U. Curaukos, C. JI. lnanun ; nox penakuuend A. A. Mibuna. —
Mockga : UzpatensctBo HOpaiit, 2026. — 253 c. — (Bbicmiee o6pa3oBanue). —
ISBN 978-5-534-11618-2. — Tekcrt : anmexkTpoHHbli // Obpa3oBarenbHas miaTdGopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/587650.

3. MarepuanoBeeHe W TEXHOJIOTHS MAaTEpHANOB : Yy4YeOHUK i BY30B /
I'. I1. ®erncor [u ap.]; mox penakiueit I'. I1. derucoBa. — 8-¢ u3n., mepepad. u
norn. —  MockBa :  MzmarensctBo  FOpaiit, 2024. — 808 c.—  (Briciiee
obOpazoBanue). — ISBN 978-5-534-18111-1. — Tekcr : dNEKTPOHHBINH //
Oo6pa3zoBarenbHas mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/545124.

JlonmosHUTENbHAS IUTEpATYpPa
1 Torai, A. B. [Jlerasin mammH. COBpEMEHHBIE CPENICTBA U MMPOTPECCUBHBIE METO/IBI
oOpaboTku : yueOHuk ans By3oB/ A. B. Torait, M. H. Haropkun, B. Il. ®enopos ;

noa obmei pemakumert A. B. Toras. — 2-e wusa., ucnp. u jgon. — Mocksa :
N3narensctBO HOpaiit, 2026. — 288 ¢. — (Bricmiee o6pa3zoBanue). — ISBN 978-5-
534-01389-4. — Texkct : anexkTpoHHbI // OO6pa3oBarenbHas 1iaTdopma FOpaitt

[caiit]. — URL: https://urait.ru/bcode/584671.

2. Kum, B.C. OOGopynoBaHue 3aBOAOB IO IepepabOTKe IuTacTMace : y4eOHOe
nocobue mis By3oB/ B. C.Kum, M. A. lllepeimieB. — 2-¢ u3d., UCOp. U JOIM. —
Mocksa : MU3parenscTtBo HOpaiit, 2026. — 576 c. — (BrIcmiee o0pa3oBaHme). —
ISBN 978-5-534-19749-5. — Tekcr : anekrponssiit / OOpa3oBaTenbHas miaTdopma
FOpaiir [caitt]. — URL: https://urait.ru/bcode/589858.

[lepnoauka
1. N3Bectus Tynsckoro rOCy1apCTBEHHOI'O YHUBEPCUTETA.
Texnnueckne  Hayku :  Hayuneii  penensupyembid  xypHain. —  URL:

https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&vyear=1. - Tekcr :
AJICKTPOHHBIMN.
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2. HayuHblil mnepuOIUYECKUN KypHAI
Cepus

rocyrapCTBCHHOI'O YHUBCPCHUTCTA.

«BectHuk  HOHO-YpaabCckoro
«OHEpreTuKay : Hayunbii

penienzupyembiii xypHai. — URL: https:/www.powervestniksusu.ru/index.php/PVS.

- TekcT : anexkTpOHHBIM.

9. IlpogeccuonanbHbie 0a3bl AAHHBIX U HH(OPMAIMOHHO-CIIPABOYHbIE

CHUCTEMBI

[Ipodeccronansuas 6a3a TaHHBIX U
MH(GOPMaIlMOHHO-CIPABOYHbIE CHCTEMBbI

WNudopmanus o npaBe COOCTBEHHOCTH
(pEKBU3HUTHI JOTOBOPA)

Accouuanus nHxeHepHoro odpasosanusi Poccun

https://aeer.ru/

CoBepI1eHCTBOBaHNE o0pa3oBaHUs U
UH)KEHEpHOW JIeITeNbHOCTH BO BCEX MX
MIPOSIBJIEHUSIX, OTHOCSIIUXCS K ydeOHOMY,

HAay4YHOMY u TEXHOJIOTHYECKOMY
HaIpaBJICHUSM, BKJTFOYAs MPOIIECCHI
Nperno/IaBaHus, KOHCYJIbTUPOBAHMS,
WCCTIEAOBaHMUs, pa3pabOTKU WHKEHEPHBIX

pelleHni, BKJIOYas HedTera3oByr OTpacib,
TpaHcdepa TEXHOJIOTHI, OKa3aHUs MTUPOKOTO
CIIeKTpa 00pa30BaTEIIbHBIX yCIIyT,
oOecreyeHns CBS3ell C OOIIECTBEHHOCTHIO,
NPOM3BOJICTBOM, HAayKOW W HHTETpAllUUd B

Hay4JHas 3JieKTpoHHas oubnuoteka Elibrary
http://elibrary.ru/

MEKIYHAPOAHOE  HAy4YHO-00pa30BATEIHLHOE
HPOCTPAHCTBO.

CBOOOTHBIN JIOCTYII

Hayunas JIEKTPOHHAS 6ubnnoreka
ELIBRARY.RU - 310  KkpynHeimuit
POCCUMCKUN MH(POPMALIMOHHO-

AHAIUTUYECKUI TopTaJl B 00JAacTH HayKH,
TEXHOJIOTUHM, MEJUIMHBI M 00pa3oBaHMA,
coJiepkalinuil pedeparbl M TONHBIE TEKCThI
O6onmee 26 MJIH Hay4yHbIX CTaTed u
myOnuKanuid, B TOM YHUCIE JJIEKTPOHHbIE
Bepcun Oosee 5600 poccuilckux HaydHO-
TEXHUYECKUX JKYpHAJOB, U3 KOTOpPBHIX Oojee
4800 xypHalOB B OTKPBITOM JIOCTYIIE
CBOOOJTHBIN TOCTYT

®denepanbHbII rnopran
o0pazoBaHue» [ DIEKTPOHHBIH
pecypc] — https://www.ro-.ru

«Poccuiickoe

®denepanbHbIin rnopTan «Poccuitckoe
o0pa3oBaHHe» — YHHKaJbHBI WHTEPHET-
pecypc B cepe oOpa3oBaHUs U HAYKH.

ExxenneBHO myONHMKyeT caMble aKTyallbHbIE
HOBOCTH, AHOHCBI COOBITHIA,
nH(pOpMaLMOHHbIE MaTepuabl JUIS
LIIMPOKOro Kpyra uutateneid. E>keHenenbHO
Ha TMopTaje pa3MEIIaTcs 3KCKIIO3UBHBIC

MaTcpuajbl, HHTCPBLIO C BCAyHIUMHA
crienuaJucraMu - neaaroramMu,
ICUxoJioraM, YUYCHBIMH, PCIOPTAXKU U

AHAJIUTUYCCKHUEC CTAaThU.
Uwurarenn moiay4yaroT JOCTYN K HOPMAaTHUBHO-
MpaBoOBOM 0aze cdepbl 00pa3oBaHUs, OHHU
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[Ipodeccronanbras 6a3a TaHHBIX U
UH(POPMAIIMOHHO-CITPABOYHBIC CUCTEMBI

WNudopmanus o nmpaBe COOCTBEHHOCTH
(pEeKBHU3UTHI JOTOBOPA)

MOIr'yT IIOJB30BATLCA CaMbIMU PpPa3JIMYHBIMHA
MOJICBHBIMKU  CECPBUCAMHU — TAKHMH, KakK
OHHaﬁH-TeCTHpOBaHHe, OIIPOCHI oo
AKTyaJIbHbIM TCMaM M T.J.

["apaHT (cripaBOYHO-TIPaBOBasi CHCTEMA)
https://www.garant.ru/

YHuBepcalipHasi ~ CIpaBOYHAas  MpaBOBas
cHCTeMa, Mpeajararolias HCUYEPIbIBAIOIIYIO
0azy HOpPMATHBHBIX  aKTOB, KOJCKCOB,
3aKOHOB U TII.

®denepanbHast ciryx0a
coocrBenHocTH (PocmareHT) rospatent.gov.ru

MHTEJJIEKTY JIbHOM

OcymiecTBisieT KOHTPOJIb M HaA30p B cdepe

MpaBOBOM  OXpaHbl U  HUCIOJb30BaHUS
pe3yabTaToOB MHTEJUIEKTYaJIbHOU
NEeSATENIbHOCTH  IPa)XXAaHCKOro, BOEHHOIO,

CIIENMAJIBHOIO M JIBOMHOIO HAa3HAYEHHS,
CO3JIaHHBIX 3a cueT OI0KETHBIX
ACCUTHOBaHUH (eepalbHOTO OI0KETa

Ha3Banue Cokpaménnoe | OpraHu3amuoHHO- OTtpacinb (06aacThb OduunanbHbI
OpraHM3aumMu Ha3BaHHe npaBoBas popma J1eITeJIbHOCTH) H cailT
Oo6mepoccuiickast
oOLecTBEHHAS
OpraHu3aIs
P AT 3anura 001IHX
«Pocculickuii coro3
HHTEPECOB u
HWH)XEHEpOBy» (nainee
JMOCTIDKCHUS ~ YCTaBHBIX
nMeHyeMast N
" . nened oO0bEIUMHUBIINXCS https://
Poccuiickuii «Coro3») sBIsETCS KR occmiick
COI03 PCH OCHOBaHHBIM wa | P ’ WW-p
OCYIIECTBIISIONINX CBOIO | MIHCOIO3WHXKEHE
WHXEHEPOB YIICHCTBE
JIEATEITLHOCTh Ha poB.pd/
00IIEeCTBEHHBIM
TEPPUTOPHH Oonee
00bEeTMHEHUEM,
TIOJIOBHHBI CyOBEKTOB
CO3/IaHHBIM B N
Poccuiickoit @enepanuu
hopme
00I1IeCTBEHHOM
OopraHu3zanuu
CIoCcOOCTBOBATH
CO3/IaHUIO0 Ha 6aze
OTEUECTBEHHOTO
MAIIUHOCTPOUTEIBHOTO
KOMILIEKCa
KOHKYPEHTOCIIOCOOHOI,
JTUHAMHYHOM,
TUBEpCcU(DUITIPOBAHHON
Coro3 Ob6mepoccuiickas u WHHOBAITMOHHOU https://
MaIlUHOCTPOUTE CMP oO0IecTBeHHas 3koHOMUKHU Poccuy; s aniaéh o
neit Poccun opraHu3anus 00BETUHUTH YCUIIHS yu ’
POCCUNCKUX
MalIMHOCTPOUTENEH B
Jieie TMpEeACTaBICHUA U
OTCTaWBaHUsI HWHTEPECOB
OTEUYECTBEHHOTO
MaITHHOCTPOUTEIHEHOTO
KOMIUIEKCa B OpraHax
rOCyJIapCTBEHHOM BIACTU
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Ha3zBanue
OpraHu3aluu

Cokpaménnoe
HA3BaHHeE

Oprasau3anuoHHO- Orpacas (001acTh OdpunuanbHbI
npaBoBas popma J1eITeJIbHOCTH) i caiiT

PO,

a

IpaXkJaHCKOTO 00IIecTBa,
TaKKe Ha
MEKTyHapOIHOH apeHe;
c(hopMHPOBATH
CTPaTEeTUIo
MalIMHOCTPOUTEIIBHOM
OTpaciH
y4acTBOBaTh B
¢dhopmupoBaHIH
MEXaHH3MOB  aKTHBHOH
rocyJapCTBEHHOM
HOJIUTUKA
MOIEPHU3ALUH "
Pa3BHUTHIO
HaIMOHAJILHOT'O
MAaIIHHOCTPOUTEIBHOTO
KOMIUIEKCA Ha YpOBHE
BCAYIIUX MPOMBIIIJICHHO
Pa3BHUTHIX CTPaH.

HUHCTUTYTax

pa3BUTHS

Poccun,

10

POCCHUINCKH
11 COI03
Hay‘IHBIX nu
HMH)KEHEPHBIX
0OII[ECTBEHHBI
X
00BbeINHEHNI

PocCHHO

TBOPYECKUI Coro3
OOIECTBEHHBIX
HAyYHBIX,
TEXHUYECKHUX,
WHXCHEPHBIX,
SKOHOMHYECKUX
00BeINHEHHNH,
HEMPABUTEILCTBEH | SBIISFOIIUXCSI
HOE, HE3aBHUCUMOE | IOPUIMICCKUMU http://
00IIECTBEHHOE JINIIAMH, CO3JaHHBINA Ha rusea.info
00BbeINHEHNE OCHOBE
TBOPUYECKUX
podeCcCHOHATBHBIX
UHTEPECOB
WHXEHEPOB u
CITELIMATUCTOB JUISt
peanu3anuu 001X
1enel u 3ajad.

Hay4HO-

oOILIHOCTH

YYEHBIX,

10.

IlporpammHuoe  oOecnmevyenne  (JIMIEH3MOHHOE M CBOOOJHO

pacnmpocTpaHsieMoe), HCHoJIb3yeMoe MPH OCYIIeCTBJICHHH 00pPa30BaTeIbHOI0

npoiecca

Aynuropus

[IporpammHuoe obOecrieueHne

Wudopmanus o npase
COOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOpa, HOMEp JINIICH3UH U
T.J.)

Ne 1010

MIPOBEICHUS

VYueOHast ayauropust IS

yueOHBIX

Windows 7 OLPNLAcdmc

nmoroBop NeJ103 ot 30.05.2012) ¢
norcornamenusamu ot 29.04.14 u
01.09.16 (beccpouHast TUIICH3MUA)
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3aHATHI BCEX
PeyCMOTPEHHBIX
MPOrpaMMOit CpEeIHEro
po(heCcCUOHATBLHOTO
oOpa3oBaHusi/0akanaBpuara/
crieranuTeTa/
MarucTpaTypsbl, OCHAIICHHAS
o0opyaoBaHEM u
TEXHHUYECKAMHU CPEICTBAMHU
00y4YeHHs, COCTaB KOTOPBIX
omnpezenseTrcss B pabouyux

BHUJIOB,

mporpammax TACIIATUIMH
(Momyeit)

Kaouner XUMHH 51
MaTepHUaIOBEICHUS

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

CyOnuIeH3NOHHBIH J0TOBOP
Ne977 1049.ET1/25 ot 10.12.2025

Yandex Opay3ep CB00O0HOE pacIpOCTpaHIEMOe
MIpOTpaMMHOE oOecTIeUeHrEe
(6eccpounas TUIIEH3HS)

MTC Jlunk Horosop Ne2/2026 (091 168.EI1/26) ot
27.03.2026

Gimp cBOOOTHO pacIpoCTpaHsIeMOe

IpOrpaMMHOE o0ecTiedeHre
(beccpounast TUIIEH3MA)

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

HOMeEp JHLEH3UN-42661846 ot
30.08.2007) ¢ moricoraanieHus MU OT
29.04.14 1 01.09.16 (6eccpounas
JINLIEH3US)

PascalABC

CBOOOJIHO PacIpOCTPaHAEMOE
nporpaMmHoOe obecredeHme
(beccpouHast TUIICH3US)

Ne 1126 Ilomemenue s
CaMOCTOSITENTbHON pabOTHI
oOydJaronmxcs

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

CyOnuIeH3MOHHBIH I0TOBOP
Ne977 1049.ET1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc norosop NeJ103 ot 30.05.2012) ¢
norcornamenusiMu ot 29.04.14 u
01.09.16
(6eccpouHast JIUIIEH3US)
AdobeReader CBOOOTHO PacCIpOCTpaHsIeMOe

MIpOTpaMMHOE oOecTIeUeHrEe
(6eccpounas TUIICH3HS)

FapaHT— CIIPABOYHO-IIPABOBAsA CUCTEMA

Horosop NeC-002-2025 ot 09.01.2025

Yandex Opay3ep

CBOOOJIHO PaCIpOCTPaHAEMOE
nporpaMmmHoe obecreyeHme
(beccpouHast TUIICH3HS)

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

HOMep NHIeH3un-42661846 ot
30.08.2007) ¢ morcornanieHusIMA OT
29.04.14 1 01.09.16 (6eccpounas
JIUTICH3M )

MTC JInnx Horosop Ne2/2026 (091 168.EI1/26) ot
27.03.2026
AIMP OTEYECTBEHHOE CBOOOIHO

pacnpocTpaHseMoe POrpaMMHOE
obecrnieuenne (6beccpoyHast JIMIEH3USA)

11. MaTepnaanO-TexnnquKoe o0ecmeueHue ANCIHHUIIINHBI
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HCpC‘-ICHB OCHOBHOT'O O60py,I[OBaHI/I$I U TCXHHUYCCKHNX

Tun u HoMep oMeIeHHs
CpPENCTB OOyYCHHSI

YyeOHass ayauTopus JUIsi TPOBEICHUS

y4eOHBIX 3aHSATHH BCEX BUJIOB,

MPEyCMOTPEHHBIX TIPOTPAMMOM CPETHETO

podeCCHOHATIEHOTO OO06opynoBaHKWe: KOMIUIGKT MeOenu sl y4eOHOro
oOpa3oBaHus/06akanaBpuaTa/ mpolecca; 10cKa yueOHast; CTeHIbI

crienuanureTa/ MarucTpatypbl, | TeXHUYecKre CpelcTBa OOYYCHHs: KOMIIbIOTEpHAs
OCHAIIIeHHAs o0opyoBaHuEM U | TEXHHKA; MYJIbTUMEHIHHOE obopynoBaHue

TEXHUYECKUMHU CpEACTBAMH  OOy4YeHUs, | (IPOEKTOp, 3KpaH); KOMIUIEKT  JIaOOpaTOPHOTO
COCTaB KOTOPBIX OMpeneisieTcss B pabounx | 000pya0BaHUS N0 JUCIUILTAHE

mporpamMmax TUCIMIUIUH (MOIYJIeH)
KaOuHeT XuMum 1 MaTepuaaIoBeICHUS

No 1016 (Yeboxkcapsl, yi. K.Mapkca, 1.60)

O6opyoBaHME: KOMIUIEKT MeOenu A y4eOHOro
npoiiecca;

TexHudueckne CpeaCTBaA O6V‘I€HI/I$IZ KOMITBIOTCPpHAA
TEXHUKAa C BO3MOYKHOCTBIO MOJKIIOYEHUS K CETH
«WuTepuer»  u  obecriedeHWeM  JIOCTyna B
UIEKTPOHHYI0  HMH(POPMALMOHHO-00pa30BaTEIbHYIO
cpeny Ounnana

[Tomemenne At CaMOCTOSTENBHOM
paboThI 00yUJarOLIHXCS

No 1126 (r. YeGoxkcapwi, yn. K.Mapkca,
60)

12. Meroauyeckue YyKa3aHusi sl OOyYAKINErocss IO OCBOCHUIO
AUCHMILTAHBI

Memoouueckue ykazanus 013 3aHAMUN 1EKYUOHHO20 MUNaA

B xome INeKIIMOHHBIX 3aHATHH OOydJaomeMmycs HEOOXOAWMMO BECTH
KOHCIIEKTUPOBAaHWE Yy4eOHOro Marepuana, oOpaliaTh BHUMaHHE Ha KaTErOpuH,
(GhOopMYJIMPOBKH, PACKPBIBAIOIINE COJCPKAHUE TEX WJIM MHBIX SIBIICHUI U MPOIECCOB,
Hay4YHBIC BBIBOJBI U MPAKTUYECKUE PEKOMEHIAIIUH.

Heo6xonumo 3amaBaTth NPENojaBaTeIl0 YTOYHSIOIMIME BOMPOCHI C IIEJIBIO
VSICHEHHUS TCOPETUYECKUX  IOJOKEHUH, pa3pelieHusi CHOPHBIX  CHUTYaIlui.
[lenmecoobpa3no gopabarbiBaTh CBOM  KOHCHEKT JICKIIUM, Jejlas B HEM
COOTBETCTBYIOIIME 3allUCM W3 OCHOBHOM U JIONMOJHUTEIIBHON JUTEpaTypHI,
PEKOMEHJIOBAaHHOM TMpernojiaBareieM M MPeTyCMOTPEHHON ydeOHO#l mporpamMmmoit
JACITUTLIAHBI.

Memoouueckue yxkazanusa 0711 3aHAMUN CEMUHAPCKO20 (MPaAKmMu4eckKozo)
muna.

[IpakTryueckne 3aHITHS MMO3BOJISAIOT Pa3BUBATh y 00YYarOMIETOCsS TBOPUYECKOE
TEOPETUYECKOE MBIILICHUE, YMEHUE CaMOCTOSITEJIbHO U3y4yaThb JIUTEPATYPY,
aHAJTM3UPOBATH MPAKTUKY; YUaT YE€TKO (POPMYITUPOBATH MBICIL, BECTH IUCKYCCHUIO, TO
€CTh HMEIOT MCKJIIOUUTENIBHO Ba)KHOE 3HAUYEHHE B Pa3BUTUM CaMOCTOSITEIHLHOIO
MBIIIJICHHUS.

[ToaroroBka K MpakTHYECKOMY 3aHSATHUIO BKJIIOYaeT JBa drama. Ha mepBom
JTane OOydYalolMiics IUIaHUPYET CBOK CaMOCTOATENbHYI paboTy, KoTopas
BKJIFOYAET: YSICHEHHE 3aJaHus Ha CaMOCTOSTENIbHYI0 paboTy; MmoadOp OCHOBHOW H
JIOTIOJIHUTEIIPHOW ~ JIUTEpaTyphl; COCTaBJICHWE IUIaHa paboThl, B  KOTOPOM

47




OINPEIEIISIFOTCS OCHOBHBIE ITyHKTHI MPEACTOSIIEN MoAroToBkH. CoCTaBlIEHHE IIaHA
JTUCHUIUTMHUPYET U MOBBIIIAET OPraHu30BaHHOCTD B paboTe.

Bropoii sTan BKIIIOYaeT HEMOCPEICTBEHHYIO MOATOTOBKY K 3aHATHIO, KOTOpas
HAYMHAETCS C W3Y4YEHUs OCHOBHOW U JIONMOJIHUTENBHON JuTepaTypel. Ocoboe
BHUMAHHE MPU 3TOM HEOOXOJUMO OOpaTUTh Ha COJAEPKAHHE OCHOBHBIX IMOJIOKEHUHN
U BBIBOJIOB, OOBSICHEHUE SIBJICHUIN U (DAKTOB, YSICHEHUE MPAKTHUECKOTO MPUIOKEHUS
paccMaTpUBaEMbIX TEOPETUUYECKUX BOMPOCOB. [lanee cieayer mOArOTOBUTH TE3UCHI
JUISL BBICTYIUJIEHUH 1O BCEM Yy4eOHBIM BONPOCAaM, BBIHOCMMBIM Ha MPAKTHYECKOE
3aHSATHE WM IO TEeMe, BHIHECEHHOM Ha AMCKYCCHUIO (KPYTJbId CTON), MpOIyMaTh
IPUMEPHI C IIEJIbI0 OOECHEUYEeHHs] TECHOM CBSI3M M3ydyaeMOW TeMbl C pealbHON
KU3HBIO.

['oTOBsICH K JOKJIAMy WM BBICTYIUICHHIO B pPaMKaxX HMHTEPAKTUBHOU (HOPMBI
(mucKyccust, KpYTIblid CTOM), TPU HEOOXOUMOCTH CIIeAyeT 00paTUTHCS 3a IIOMOIIIBIO
K [IPENO0/IaBaTeo.

Memoouueckue yKazanusa K cCamocmoameibHol pabome.

CamocrosiTenbHas paboTa 0OydaromIerocsi SBISETCSA OCHOBHBIM CpPEICTBOM
OBJIQJICHUSI YU€OHBIM MaTEpUAJIOM BO BpeMs, CBOOOJHOE OT 00SI3aTEIbHBIX YUCOHBIX
3ansaTuid. CamocrtosrtenbHass pabora oOydyaromierocss HajJ YCBOCHHEM YueOHOIo
MaTepuaiia Mo Yy4yeOHOM [AMCLUMIUIMHE MOXET BBINOJHATECA B OHOIMOTEKE
YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMIBIOTEPHBIX KJaccaX, a TakKe B JIOMAIIHUX
ycnoBusix. CojepkaHue M KOJIMYECTBO CaMOCTOSTENIbHON padoThl 00ydYaroumierocs
ornpezensieTcss y4eOHONW MporpaMMol AUCIUILUIMHBI, METOJUYECKUMU MaTepHallaMH,
MPAaKTUYECKUMH 33JJaHUSMU U YKa3aHUSMU MPETo1aBaTesl.

Camocmosamenvnan padoma ¢ ayOumMopHoe 6pems MOHcem GKAI0UAMb:

1) koHCnekTupoBaHUE (COCTaBIECHUE TE3UCOB) JIEKIIUI;

2) BBINIOJIHEHNUE KOHTPOJBHBIX PadoT;

3) peuieHue 3ajaady;

4) paboTy CO CIIPaBOYHON U METOJAMYECKOU JTUTEPATYPOU;

5) paboTy ¢ HOpMATHUBHBIMH MPABOBBIMU AKTAMH;

6) BBICTYIUIEHUS C JOKJIAlaMH, COOOUIEHUSIMU HA CEMUHAPCKUX 3aHATHSIX;

7) 3aluTy BBIMOJHEHHBIX PaboOT;

8) ydactue B ONEpaTUBHOM (TEKYIIEM) OINPOCE IO OTACIbHBIM TeMaM
U3y4aeMoOU TUCUUILIUHBI;

9) yuactue B coOeceqoBaHUSX, ICJIOBBIX (POJEBBIX) Hrpax, AUCKYCCHUSX,
KPYTJBIX CTOJIaX, KOHPEPESHITUSX;

10) yuactre B TECTUPOBAHUU U JIp.

Camocmosamenvnan padboma 60 6HeaAyOUMOPHOE 6PEMA MOMHCEN COCMOAMDb
uz:

1) moBTOpEHHMs JEKIMOHHOIO MaTepuaa;

2) MOATrOTOBKH K MPAKTHYECKHUM 3aHSATHUAM;

3) u3ydeHus yuyeOHOU U HayYHOU JIUTEPATYPHI;

4) wW3yuyeHuss HOPMATUBHBIX NPABOBBIX AKTOB (B T.4. B AJIEKTPOHHBIX 0a3zax
JTAHHBIX);

5) pelieHus 3a/1a4, ¥ UHBIX IPAKTUYECKUX 3aJaHUN

6) TOArOTOBKHU K KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO U T.1.;
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7) TOATOTOBKH K MPAKTUYECKUM 3aHSATUSM YCTHBIX JOKJIAIOB (COOOIIECHMIA);

8) moAroTOBKM pedepaTroB, 3CC€ W HHBIX HHANBUAYAITBHBIX MHCHMEHHBIX
paboT 1O 3aAaHUI0 IPENOJABATES;

9) BBINOJHEHUS KYPCOBBIX PabOT, MPEyCMOTPEHHBIX YUEOHBIM TUIAHOM;

10) BIMOSTHEHUSI BBITYCKHBIX KBATM(UKAIMOHHBIX paboT U JIp.

11) BeAesieHHsT HanboJee CIOXKHBIX U MPOOJIEMHBIX BOIPOCOB MO M3y4aeMOU
TeMe, TOJyYeHHE Pa3bICHEHU W PEKOMEHJAM 10 [JaHHBIM BOIpPOCaM C
MPernoaBaTeasiMyi Ha KOHCYJIbTAIMSIX.

12) npoBeieHUsT CaMOKOHTPOJIS MYTeM OTBETOB Ha BOIPOCHI TEKYILEro
KOHTPOJISl 3HaHUM, PEIIeHUs MPEACTaBICHHBIX B Y4eOHO-METOAMUYECKUX MaTepuaiax
Kadenpsl 3a1ay, TECTOB, HAIMCaHUS peepaToB U 3CCE MO OTIAECIbHBIM BOIPOCAM
H3y4a€MOU TEMBI.

Texyuuit KOHTPOJIb OCYIIECTBIsIETCS B (OpME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIAJI0B.

B cnyuae npomyckoB 3aHATHI, HaJTHMUKs UHAUBUAYATBHOTO rpaduka o0yueHus
W I 3aKpeIUICHUs MPaKTUYECKUX HaBBIKOB CTYJEHTaM MOTYT OBbITh BBIJIaHbI
TUIIOBbIE WHAMBUAYaJbHbIE 3aJaHUs, KOTOpPbIE JIOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN PENIOAABATEIIEM CPOK.

13. OcoOenHoCcTH peanM3auMy JMCHUIUVIMHBI JJI UHBAJUIOB M JHI C
OrpaHMYEeHHBIMU BO3MOKHOCTAMMU 3/10POBbS

OOyuenne mno aucuuiuinHe «HaHO- M KOMIO3MIIMOHHBIE MaTepHalIbl»
UHBAJIUJIOB W JIMI C OTPAaHUYEHHBIMH BO3MOXHOCTSAMHU 3710poBbs (nanee OB3)
OCYILECTBIISIETCSl TPENOAaBaTEIeM C YYETOM OCOOEHHOCTEH MCUX0(U3nuecKoro
pPa3BUTHS, WHIUBHUIYAIBHBIX BO3MOXHOCTEM W COCTOSIHMSL 3J0pPOBbSl TaKHUX
00y4Jarommxcs.

JlJis CTYZCHTOB C HapyIICHUAMHU ONOPHO-IBUraTeNnbHOM GyHKuu u ¢ OB3 no
CIlyXy MpeIyCMaTpPUBAETCS CONPOBOXKIAECHUE JEKUUA M MPaKTUYECKUX 3aHATUH
MYJIbTUMEIUUHBIMU CPEACTBAMHU, Pa3AaTOYHBIM MATEPUATIOM.

JIna crynentoB ¢ OB3 mno 3peHuro npeaycMaTpUBaeTCs NPUMEHEHHE
TEXHUYECKUX CPEACTB YCHUJIEHUS OCTATOYHOTO 3pPEHMs, a TakXKe MpelyCMOTpEHa
BO3MOYHOCTb pa3pabOTKU ayAMOMaTepUaOB.

[lo pucuuniaumHe «HaHO- W KOMIO3WMIMOHHBIE MAaTepHANb» O00y4YeHUE
WHBAJIUIOB M JIMI C OrPaHUYECHHBIMH BO3MOXKHOCTSIMH  3JI0POBbSI  MOJKET
OCYLIECTBJIATBCA KAK B ayAUTOPUU, TaK W C HCIOJIB30BAHUEM JJIEKTPOHHOMN
nH(OPMAITMOHHO-00pa30BaTeNbHON  Ccpeibl, 00pa3oBaTENBbHOTO  MOpTalia U
AJIEKTPOHHOM TOYTHI.
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JIMCT JOIOJIHEHMI I USMEHEHUI

paboueit mporpaMmbl JUCITUTUTHHBI

Paboyas nporpaMmma JTUCHUIUIMHE pACCMOTPEHA, 00OCYKIIEHA ¥ 0JI00OPEHA JUIA
ucrnoiadeHus B 2026-2027 yuedHOM roay Ha 3aceaanuu kadeapsl, mpoTokos No 9 ot

«22» mag 2026r.

BHeceHbI JONOTHEHUS M M3MEHEHUS B YaCTH aKTYAJIM3aliH JINIEH3NOHHOT'O
IIPOTrPaAaMMHOT0 00eCIeUEHHE, NCITOJIB3YEMOE IIPU OCYIIISCTBICHUH
00pa3oBaTENLHOTO IIPOIecca M0 JAaHHOW JUCIUILUIMHEI, a TAK)KE€ COBPEMEHHBIX
npodeccrnoHanbHbBIX 0a3 JaHHBIX U MHGOPMAIIMOHHBIX CIIPABOYHEIX CHCTEMAX,
aAKTYyaJIM3alliy IIEPEYHs] OCHOBHOM M JIONOJHUTEILHON YUEOHOU JINTEPATYPEIL,
HEOOXOIMMOM I OCBOCHMS JIUCITUILINHEL.

PaGouas nporpaMmma JUCIUTUIMHBI pacCCMOTpEHa, 00CykKIeHa U 0100peHa /st
ucrioninenust B 202 -202  y4eOHOM rojty Ha 3acefaHuu Kadeapbl, IPOTOKoa No
OT «  » 202 r.

Baecennl JOITIOJIHCHUA 1 U3MCHCHUA

Pabouas nporpaMmma JUCHUIUIMHBI pacCCMOTpEHa, 00CyXKIeHa U 000peHa Jst
ucniosinenust B 202 -202  y4eOHOM rojty Ha 3acefaHuu Kadeapbl, IPOTOKoa No
oT &« » 202 r.

BHecennl JOITIOJIHCHUA 1 U3MCHCHUA

Pabouyas mporpaMma TUCIUIIMHBI paCCMOTPEHA, 00CYXKI€Ha U 0JI00peHa 1Jis
ucrionHenus B 202 -202  yyeOHOM rojly Ha 3aceaHuu Kadeapbl, IPOTOKOIT No
OT & » 202 1.

BHecennl JOITOJIHCHUA 1 U3MCHCHUA
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