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Pabouas nporpamma IMCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- ®enepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICILIETO
oOpazoBaHus — OakajmaBpuaT 1O HampaBieHuto mnoaroroBku  15.03.05
KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE oOecrieueHue MalIMHOCTPOUTEIBHBIX
IIPOU3BOJICTB, YTBEPKACHHBIA NpHKa30oM MUHUCTEPCTBA HAYKH M BBICIIETO
obOpazoBanus Poccuiickoit ®enepaunun Nel044 ot 17 asrycra 2020 ropa,
3apeructpupoBanHbiii B Muntocre 10 centsaops 2020 rona, per. Homep 59763;

- y4eOHbIM IUIaHOM (OYHOM, 3a04HOM (opM OO0yuYeHHs) IO HANPaBICHUIO
MOJATOTOBKH 15.03.05 KoHCTpYyKTOPCKO-TEXHOIOTUYECKOE obecricueHue
MaIIMHOCTPOUTENBHBIX MPOU3BO/ICTB.

Pabouast mporpaMm TUCHUIUIMHBI BKIIIOYAE€T B ce0s OLICHOYHBIC MaTepHUalIbI
JUIS IPOBEACHUS TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTecTalun
no gucuuiuiiHe (1.8 @DOHJ OLEHOYHBIX CPEACTB Ui IPOBENCHUS TEKYLIETO
KOHTPOJISL YCIIEBAEMOCTH, NPOMEXYTOYHOM AaTTECTaluMu [0 MTOraM OCBOEHUS
JTUCUUTLIAHBI)

Astop Ky3pmuna Ousibra BsyecnaBoBHA, KAHAMAAT XUMUYECKHAX HAYK, JOLIEHT
Kadeapbl TPaHCIIOPTHO- YIHEPTETUYECKUX CUCTEM

(ykazamo OUO, yuenyio cmenenv, yuenoe 36anue i 0014CHOCHb)

[Iporpamma onobpeHa Ha 3acenanud Kadeapsl (mpotokosn Ne 06 or
04.03.2023r.).



1. IlepeyeHb IUIAHMPYEMBIX PpPe3yJabTATOB OOY4YeHHs] MO JUCHHUILINHE,
COOTHECEHHBIX € IUIAHMPYEMbIMHU Pe3yJbTATAMHM OCBOEHHSI 00pa30BaTeJILHOM
nporpammsl (Llesu ocBOeHUsI 1M CIUTIMHBI)

1.1. Henbro ocBoeHus nucuuIUInHbl « HaHO- 1 KOMIO3UIIMOHHBIE MAaTEPUATIBI)
SIBJISICTCS .

- chopMupoBaTh y CTYJICHTOB KOMIUIEKC (yHIAMEHTAJIbHBIX MPEACTaBICHUMH,
COCTaBJISIIOIIMX OCHOBY OJHOM M3 HamOosiee BOCTPEOOBAHHBIX B HACTOSIIIEE BpeMs
00J1acTU 3HAHUM — KOMITO3UIITMOHHBIE 1 HAHOMATEPUAJIbI.

3ajayaMu OCBOEHHUS NUCHUIUIMHBI «HaHO- M KOMITO3UITMOHHBIE MaTepHaJIbD»
SIBJISIFOTCSI:
- OBJIJICHUE CTYJCHTAMU KOMIUIEKCA OCHOBHBIX TIOHSITUW UM MPUHIUIOB
KOMITO3UITMOHHBIX 1 HAHOMATEPUAJIOB;
- oO0y4eHHre CTYJICHTOB HayYHBIM OCHOBaM BBIOOpa MaTepHaja ¢ Y4eTOM €ro CocTaBa,
CTPYKTYpBI, = TEPMHUYECKOM  OOpaOOTKM W  JOCTHTAIOIIHUXCA TPH  ITOM
OKCIUTyaTallMOHHBIX M TEXHOJOTWYECKUX CBOWCTB, HEOOXOTUMBIX IJisi Hanboiee
3(PEeKTUBHOTO UCIOJIB30BAHUS B 00JIACTH aBTOMOOUJIECTPOCHUS, MAIIIMHOCTPOEHUS
1 IpruOOPOCTPOCHHUS.

1.2.  Ob6nactu  npodeccuoHaNbHOW  JEATeNbHOCTH  M(Wiu)  chepsl
npoecCHOHaNbHON  ACSATENBHOCTH, B  KOTOPBIX  BBITYCKHUKH, OCBOMBIIIHE
porpamMmy, MOTYT OCYIIECTBIISATh MPO(PECCHOHATBHYIO e TEIHHOCTD:

40 CxBo3HBIEC BUbI MPOGECCUOHATBHON JIEATETLHOCTH B MPOMBIIIJICHHOCTH (B
cepax: TEXHOJOTUYECKOro OOecleyeHusl 3aroTOBUTEIBLHOTO IPOU3BOJCTBA Ha
MAaIIMHOCTPOUTEIBHBIX OPEIIPUITUSX; TEXHOJIOTUYECKON MOJTOTOBKHU
IIPOU3BOJICTBA JIETAJIEH MALTMHOCTPOECHHUS).



1.3. K OCHOBHBIM 3agadyaM H3YUYCHHA AUCHUILIMHBI OTHOCHUTCA ITOATOTOBKA
BBIINTOJIHCHHUTO

oOydJarommxcs K

TPYAOBbBIX

poecCHOHATLHBIMU CTaHAAPTAMH:

GyHKIIUA B  COOTBETCTBHH

C

HaumenoBanmue
npogeccuoHAIBLHbIX
crangaprtos (IIC)

Kon, HaumeHoBanme n
YPOBEHb
kBasupukauuu OTD,
HA KOTOpbIe

Ko u HauMeHOBaHue TPYAOBBIX
(pyHxuuii, Ha KOTOpbIE
OPHEHTHPOBAHA JUCHHUILINHA

OpHEHTHPOBaHA
JUCHUILTHHA
40.031
[TpodeccuonanbHbIi
crangapt  «CrnenuaimcT
1o TEXHOJIOTUAM
MeXxaHooOpabaThIBarOIIET
0 MPOU3BOJICTBA B|B
MAaIIHHOCTPOCHHUI, TexHonornueckas B/03.6
YTBEPKICHHBIN PUKA30M | [IOATOTOBKA 5! )
Paspaborka TEXHOJIOTHYECKAX
MuHHCTEpCTBOM Tpyla U | obecnevyeHue .
. . | IPOLIECCOB  W3TOTOBJIEHHUSA _ JE€Tallei
COLMATBHOM 3aIIUTHl | IPOU3BOJICTBA __ JETaJel

Poccuiickoni  denepanuun
ot 13.03. 2017r. Ne 274n

MalIMHOCTPOEHHUS
cpelHEeN CIOKHOCTH

MaIMHOCTPOCHUA C[}GZJHeﬁ CJIIOKHOCTH

(3aperucTpupoBaH

MuHuCTEPCTBOM

FOCTUIIMH Poccuiickoit

®enepannu 10.05.2017r.,

PEruCTPallMOHHBIN Ne

46666)

40.083 B B/03.6

[TpodeccuonanbHpIi ABTOMaTU3MPOBAHHOE KOHTpOJIb TEXHOJIOTMYECKUX MPOLIECCOB
crangapt  «Crenuanuct | MPOeKTUPOBAHUE W3TOTOBJICHUS ~ MAIIMHOCTPOUTEIbHBIX
I10 TEXHOJIOTHYECKUX M3ICIMA  CpEeIHEH  CIOKHOCTH U
ABTOMAaTU3UPOBAHHOMY MPOLECCOB U3TOTOBJICHHUS | YIIPABICHUE UMHU

MIPOEKTHUPOBAHUIO JIeraiei nu3

TEXHOJIOTHYCCKUX KOHCTPYKIIMOHHBIX,

MIPOIIECCOBY, WHCTPYMEHTAJIbHBIX,

YTBEPKICHHBIN IIPUKA30M
MuHHUCTEPCTBOM TpyJa U
COIAIbHOMN 3aIUTHI
Poccuiickoii  Depneparuu
ot 03.07. 2019r. Ne 478n

(3aperucTpupoBaH
MuHUCTEPCTBOM
FOCTHUIIAHU Poccuiickou
®eneparuu 29.07.2019r.,
perucTpalMOHHbIN No
55441)

KOPPO3HOHHO-CTOMKHUX
cTajeil, YyryHOB pPa3HbIX
BUOO0B, IBCTHBIX CIIJIaBOB

HA OCHOBE MeIu W
ATFOMUHUSI,
00pabaThIBaEMBbIX
pe3aHueM, HUMEIOIUX OT
15 bi e} 30
o0OpabaTeIBacMbIX
MOBEPXHOCTEH, B TOM
9pclie  TOYHOCTBIO  HE
BBINIIE 8-TO KBAJIHUTETA U
[IEPOXOBATOCTHIO HE

Hmwxke Ra 0,8; u cOopku
COOPOYHBIX eIMHHUIL,
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HaumenoBanmue
npogeccHOHATbHBIX
crangaptos (I1C)

Koa, HamMeHOBaHHE U
YPOBEHb
kBaJupukanun OTD,
HA KOTOpbIe
OPHEHTHPOBaHA
JMCIUILIMHA

Ko u HamMeHOBaHue TPYAOBBIX
(yHKumii, Ha KoTOpBIE
OPHEHTHPOBAHA TUCHHUILINHA

€JIMHUIT)

U3JICIHS
CJI0’KHOCTH)

BKJIIoUaronux or 20 1o
50 cocTaBHBIX dacTeH
(merameit u cOOPOYHBIX
(mamee -
MalIuHOCTPOUTEIHHBIC

cpenHei

1.4. KomneTeHuun obyvatowierocs, Gopmmpyemblie B pesyibTaTe 0CBOEHUA ANCLUNANHDI

HanmenoBanue | Koa u HammMeHoBaHMe Kon n nHaumenoBanue Ilepeuenn
KaTeropuu KOMIIeTeHI Uil HHAMKATOpA IUIAHUPYEMBbIX
(rpynmsbi) AOCTHKEHUSA pe3yJbTaToB 00y4eHHs
KOMIIeTeHIIN I KOMIIETeHIINH
ITK-4. Criocoben Ha ypoene snanui:
OCYIIECCTBIISATh 3HaTb - METOOO0JIOTHIO
TEXHOIOTHYCCKYO CHCTEMHOTO DCILICHUS 3ajadu
TOJIFOTOBKY ABTOMATH3ALHH;
. - MeToABl U  CpeACTBa
MIPOU3BOJICTBA JeTaeH ABTOMATH3ALHL,
MaIIMHOCTPOCHHUS Ha ypOGHe yMeHull:
CpeaHEN CII0KHOCTH
YMETh -000CHOBEIBAThH
TpeOoBaHMUS K
MK-4.1. Ornpenensier | TEXHOIOTHYECKHM
TEXHOJIOTHYECKHE  CBOjicTBa | MPOHCCCaM, K
Matepuana JNeraseii | TEXHOIOTHIHOCTH }
MAIHHOCTPOCHHS! KOHCTPYKIIUH  W3JICNHH, K
pa3pabaTeiBaEMOMY
000PYZIOBaHMIO M OCHACTKE, K
CpelcTBaM aBTOMATH3AIHH;
- Ha ypoene nagvixos:
BIIA/ICTh BOITPOCAMH,
CBSI3aHHBIMU c
HHCTPYMEHTOOOECTICUCHUEM,
[UIAHKPOBaHUEM u
OIEPAaTUBHBIM  yIIPABICHUEM
XOIOM  TIPOM3BOJICTBEHHOT'O
mporecca MpU  33JaHHBIX
HUCXOJHBIX JaHHBIX
TK-4.2. Onpenensier | Ha yposne 3uanuil:

KOHCTPYKTUBHBIE OCOOCHHOCTHU
JieTajieid MalIMHOCTPOCHUS

3HaTh OCHOBHBIC IIPOIECCHI
pa3paboOTKu W W3TOTOBJICHHUS
HA3JIETUIA

Ha Ypo8He YMEHUU:

YMETh pacCYUThIBATH
PCIKUMBI pE3aHUA;

Ha YpO6HE HABbIKOE.
BJIaACTh HaBbBIKaAMH
BBITIOJIHATE U OCYUICCTBJIATH
ONTUMH3AITHUIO PEXMMOB




00paboTKH B YCIOBHAX
MEXaHOCOOPOYHOTO
NPOU3BOACTBA

Ha yposne 3nanuii: 3uath
MEpPOIIPHATHS o
3¢ PeKTHBHOMY

UCTIONIb30BAHHUIO MaTEPUAIIOB,
obecrieueHHIo
BBICOK02(p(heKkTHBHOTO
(hyHKIMOHUPOBaHUS
TEXHOJIOTHYECKHX TPOIECCOB
MAaIIMHOCTPOUTEIbHBIX

MPOU3BOJCTB
Ha YpOBHEe YMeHUIL.
YMETh BBIOMPATH
11K-4.3. AHaIM3UPYET | marepuanbl, 0OOPYHOBAHUS
TEXHHYCCKUEC TpeOOoBaHHu, CPEICTB  TEXHOJOTUYECKOTO
NpenbsABIIEMbIE K JIETAISAM | OCHAILECHUS u
MAaIInHOCTPOCHHS ABTOMATU3aLUH piiv}
peanuzanuu
MPOU3BOACTBEHHBIX u
TEXHOJIOTUYECKHX MPOLIECCOB
Ha ypoene nasvixos:
BJIAJIETH Hay4YHO-
TEXHUYECKOH HMH]OpMAaIei,
OTEYECTBEHHOTO u
3apy0eKHOTO OmbITa B
obnactu pa3paboTku,
IKCILTyaTal|H,
peopraHu3anuu
MAaIIUHOCTPOUTECIIBbHBIX
TPOU3BOJCTB
[1K-4.4. Ocymectenser | Ha yposne 3nanuii:
BBI60p TEXHOJOIrM4€CKUX | 3HATh MallMHOCTPOUTEIBLHOE

METOJIOB TOJIyYEHHs 3aTOTOBOK
JleTajleld MallIMHOCTPOCHUS

MMpOU3BOACTBO, UX OCHOBHOC

u BCIIOMOT'aTEJIbHOE
obopynoBaHue, KOMIUICKCHI,
MHCTPYMEHTAIIbHYIO
TEXHUKY, TEXHOJIIOTHYECKYIO
OCHAcCTKY, cpezacTBa
MPOEKTUPOBAHMS,
MCXaHHU3alluu,
aBTOMAaTH3alNU u
YIIpaBIICHHUS;

HA YpOBHEe YMeHUIL.

yMeTL BBIIIOJIHATH
MEpONPHUSITHI 10 BEIOOPY H
s pekTuBHOMY
UCIIONB30BAHHI0 MAaTEPUAJIOB,
obopynoBaHus,
MHCTPYMEHTOB,

TEXHOJIOTHYECKOI OCHACTKH;
Ha yposHne nasvixos:

BIIAJECTh CIOCOOHOCTEIO
pa3pabartbIBaTh u
HPOEKTHPOBATH
COOTBETCTBYIOILCE
obopynoBaHue B

COOTBETCTBUHM C Tpedyemoi




TOYHOCTBIO ¥ YCIIOBHSIMU
IKCIUTyaTaIlluu

Ha ypoene snanuii: 3uatp
Ananus cpeicTBa
TEXHOJIOTHIECKOTO
OCHAIIICHNS, cpencTaa
U3MEpeHUs,  MpHUEMBI U
METOIBI paboTHI,
MIPUMEHSICMEBIC npu
BBIITOJTHCHUH
TEXHOJIOTHYECKON OTepaIiyi.
Ha YpoeHe YMEeHUlL:

I1IK-4.5. Ocy1ecTBisieT
BEIOOD CPEJICTB
TEXHOJIOTHYCCKOTO OCHAIICHUS
MPOU3BOJICTBA, HEOOXOIMMBIX
TUTS peanu3aniu
pa3paboTaHHBIX
TEXHOJIOTHYECKUX  IMPOIECCOB
HU3rOTOBJICHUSA neraneun
MAaIIAHOCTPOCHHUS

YMETh OcymiecTBaTh
HU3yYeHHE  CTPYKTYpPHl U
HU3MEPEHUE 3aTpaT BpPEMEHU
Ha BBITIOJTHEHHE
TEXHOJIOTHIECKUX OTIepaIiuit
Ha yposne naguvixos:

BiageTh OOpabaTeiBaTh U
aHATU3UPOBATh  PE3YJILTAThI
M3MEPEHUs 3aTpaT BPEMCHH,
ompenensieT  y3KHe  MecTa
TEXHOJIOTHYCCKUX ONepanui

2. Mecto nucuuninnbl B cTtpykrype OITOII

Huctunnuaa b1.J[(M).B.JIB.3.2 «HaHo- ¥ KOMMIO3MIITMOHHBIC MaTepUaIb»
peanuszyercss B paMKaxX OJEKTUBHBIX JUCHUIUIMH  (MOAyJiel) MpOTrpaMMbl
OakanaBpuara.

JucuuminHa npenogaeTcs: o0ydarouMmest o ouHout popme oOyueHust — B 7-
M CEeMeCTpe, 1o 3a04uHOM (hopMe — B 8-M cemecTpe.

Huctumnna  «HaHo- W KOMIO3UMLMOHHBIE — MaTepHasibl»  ABISETCS
POMEKYTOUHBIM 3Tanom (opmupoBanus komnerenuuii 11K-4 B npouecce ocBoenus
OIIOIL.

JMucunminaa «HaHO- W KOMIO3WIIMOHHBIE MaTEpUaibD) OCHOBBIBAETCS Ha
3HAHMSIX, YMEHUAX W HaBbIKaxX, NPUOOPETEHHBIX MPU U3YUYCHUU JIHUCHIUILIIUH:
TexHonornyeckne IPOLIECCHI B MalIMHOCTPOEHUH, ObopynoBanue
MalIMHOCTPOMUTENIBHBIX MPOU3BOJICTB, TE€XHOIOTHs 3arOTOBUTEIBHOTO IPOU3BO/ICTBA,
W SBIETCS TMPENIIECTBYIONIEH Mg W3y4YeHHs JUcUMIUIMH: EnuHas cucrema
KOHCTPYKTOPCKOM  jJokymeHTarmun /  OCHOBBI ~ TEXHMYECKOTO  JH3aifHAa,
NPOU3BOJACTBEHHAs] MPAKTUKA: TEXHOJOrnyeckas (IpOEKTHO-TEXHOJOTHYECKasl)
IpaKTUKa, IIPOU3BO/ICTBEHHAS MpPaKTUKA: npeaIuIIOMHas MpaKTHKa,
['ocynapcTBeHHass WTOroBasi aTTeCTalys: IMOArOTOBKA K MpOLENype 3alluThl U
3aIlMTa BbITYCKHOM KBaTU(UKAITMOHHON PabOTHI.

®opMoil MPOMEKYTOUHOU aTTECTAI[MU 3HAHWN OOy4aeMbIX MO OYHOM (opme
OoOy4eHHUs SIBJISICTCS 3a4eT B 7-M ceMecTpe, Mo 3a04HOM opMe 3aueT B §-M cemecTpe.

3. O0beM QM CHUTTHHBI
OO6mas TPyJA0EMKOCTh JUCIHUIUTMHBI COCTaBIseT 3 3aueTHbBIX enuHuIbl (108

aKaJIEeMMYECKHUX Yaca), B TOM YHCIIe




o4Has popma 0bydyeHuUs:

CemecTtp 7
JIEKIUHU 16
71a00paTOPHBIE 3aHSITHS -
CEMHMHApPhI M MPAKTUYECKUE 3aHATHS 16

KOHTPOJIb: KOHTAKTHAasA pa60Ta -

KOHTPOJIb: CAMOCTOATCIbHAA pa6 oTa -

pacdeTHO-rpaduieckrue paboThl, KypCOBbIE paOOTHI (IPOSKTHI): KOHTAKTHAs paboTa -

pacueTHO-rpadudecKkue paboThl, KypCOBBIE paOOTHI (IIPOCKTHI): CAMOCTOsITEIbHAs paboTa -

KOHCYJIbTalluH -

Konmaxmuas paboma 32

Camocmosmenvhas paboma 76

Bun npomexxytounoit arrectanuu ((ppopMa KOHTPOJIS): 3a4€T

3a04HasA popma 0byyeHun:

Cemectp 8
JIEKIIAU 4
n1abopaTopHbIE 3aHATHS -
CEMUHApbI U MPAKTUUECKUE 3aHATH 6
KOHTPOJIb: KOHTaKTHasi paboTa

KOHTPOJIb: CaMOCTOsTEIbHAs paboTa

pacueTHO-Tpaduyeckre paboThl, KypcoBbie paboTHI (TPOEKTHI): KOHTaKTHast paboTa
pacueTHO-rpaduueckue paboThl, KypcoBble pabOoThI (IPOEKTHI): cCaMOCTOATEIbHAs paboTa -
KOHCYJIbTAITUH -
Konmaxmnas paboma 10
Camocmosmenvras paboma 94

Bua npomexxytouHoit arTectanuu ((popMa KOHTPOJIS): 3a4eT

4. Conep:xxanme TMCHUILVIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (pa3aesiam)
OuyHan popma obyyeHusa

KomnuuectBo yacoB Kon
KOHTaKTHasi pabora WHAUKATOpa
Tema (paznen) cowmmapn i | CAMOCTOSTEITH o
JeKIH | J1abopaToOpHbI AOCTHIKCHUH
TPaKTHYCCKHE Has pa60Ta
Hu € 3aHATHS F— KOMIICTCHIINHA




1. Hanomarepuassl, pusnko- I1K-4.1, I1K-
XUMHYECKHE OCHOBBI 4.2, 11K-4.3,
HAaHOTEXHOJIOTUH, pPa3MEpHbBIE 2 - 2 10 [IK-4.4, TIK-
3 dexTr 45
2. Metopsl nonyyeHus 11IK-4.1, IIK-
HAHOYACTHI] X TEXHOJIOTUH 4.2, 11K-4.3,
(dbopMUPOBaHUS HAHOCTPYKTYP 2 - 2 14 [K-4.4, TIK-
4.5
3. Onpenenenue u [IK-4.1, TIK-
Kiaccuukanys 4.2,11K-4.3,
KOMIIO3UIIMOHHBIX MaTE€PHUaIOB 6 - 6 16 TIK-4.4. TIK -
(KM) 4.5
4. OcuoBHeIe Ki1accel KM. IIK-4.1, IIK-
Martpuna u Hanoaautenbs KM 4.2, 11K-4.3,
4 - 4 138 I1K-4.4, TIK-
4.5
5. Ilomyuyenue u npumenenne KM [1K-4.1, TIK-
4.2, I1K-4.3,
o) - 2 18 I1K-4.4, TIK-
4.5
I1K-4.1, I1K-
- 4.2, I1K-4.3,
OHCYJ'ILTaHI/H/I = = HK—4,4, HK-
4.5
ITK-4.1, ITK-
K 4.2, 11K-4.3,
OHTPOJIb (3a4eT) - - TTK-4.4, TIK-
4.5
UTOro 32 76
3ao4Hana ¢opma 0byyeHun
KonuuectBo yacoB Kon
0oTa WHAUKATOpa
Tema (paznen) et vmanen | camocTosTens o
el e e n(;)ZKTnzgcxne Has pabora AOCTIDKEHHH
u € 3aHATUSA KOMIICTCHIIMH

3aHATHU




1. Hanomarepuassl, pusnko-

TIK-4.1, TIK-

XUMHYECKHUE OCHOBBI 4.2, T1K-4.3,
HAHOTEXHOJIOTUH, pa3MepHBIC 0,5 20 I1K-4.4, TIK-
3 dexTr 4.5
2. MeToasbl moay4eHus IIK-4.1, IIK-
HAHOYACTUI[ U TEXHOJIOTUH 4.2, T1K-4.3,
(hopMUPOBAHUS HAHOCTPYKTYP 0,5 20 MK-4.4, TIK-
4.5
3. Onpenenenue u IIK-4.1, TIK-
Kiaccuuranus 4.2 TIK-4.3,
KOMIIO3UIIMOHHBIX MaTepUaoB 1 20 [1K-4.4, TIK-
(KM) 45
4. OcuosHrble Ki1accel KM. IIK-4.1, IIK-
Marpuna u Hanosnaurens KM 4.2, TIK-4.3,
1 20 I1K-4.4, TIK-
4.5
5. Ilomyuenue u npumenenne KM [1K-4.1, IIK-
4.2, TIK-4.3,
1 14 I1K-4.4, TIK-
4.5
I1K-4.1, TIK-
4.2, T1K-4.3,
Koncynpranun - - [1K-4.4, TTK-
4.5
TIK-4.1, TIK-
4.2, T1IK-4.3,
Kontpous (3auer) 4 TIK-4.4, TIK-
4.5
HUTOIro 10 94
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5. Oo0pa3oBaTejibHbIe TEeXHOJIOTHM, IIPUMEHsieMble IIPM OCBOEHHH
AUCUMIIIMHBI

MeTtoauka mnpemnogaBaHusl AUCHMILIUHBI U peanu3aius KOMIETEHTHOCTHOTO
MOJIX0/1a B M3JIOKEHUHU U BOCIPUATHU MaTepHasia MpeayCMaTpuBaeT UCIOJIb30BAaHUE
clenyomux (GopM TMpOBEAEHUS TPYIIOBBIX, WHIANBUAYATbHBIX, ayJIUTOPHBIX
3aHSATHI B COYETAaHUM C BHEAYJUTOPHOM paboTOW C Lenpl0 (HOPMUPOBAHUS U
pa3BUTHS NpOo(eCCUOHATBHBIX HABBIKOB 00YyYaOLIUXCSl:

- Kpyrublit cTos, Auckyccusi, moJeMuKa, TUCIyT, 1e0aThl.

Kpyraslii cron, auckyccus, TMOJEMHKa, AUCIYT, nAe0aTbl - OLCHOYHBIE
CpEICTBa, IO3BOJISIOLIME BKIIOUHUTh OOYyYarOIMXCAd B MpoLecC 00CYyXIEHUs
CIIOPHOI'O  BOINpOCca, MpoOJeMbl M OLEHUTh HMX YMEHHE apryMEHTHPOBATh
COOCTBEHHYIO TOUKY 3PCHHUSI.

6. IlpakTyeckas MOATOTOBKA

[IpakTHdeckas MOArOTOBKA pEaU3yeTCs] MyTEeM IPOBEICHUS MPAKTHUYECKUX
3aHATUH, MPEIyCMATPUBAIONINX y4acTHEe OOYYAIOIMINXCS B BBHIMOTHEHUH OTAEIBHBIX
AJIEMEHTOB pPaboT, CBS3aHHBIX C Oyaymied npodeccuoHaabHON AESTEIbHOCTHIO.
OO0beMm 3aHATHl B (hOpME MPAKTUYECKON MOATOTOBKHM cocTaBiseT 4 vac. (1o o4HOMN
dbopme o0yueHnust), 4 gac. (1mo 3aouHoi popme 0OyUeHwUs)

OyHan ¢opma 0byyeHus

Konnu Kon
®opma MHUKATOpa
Bun 3aparus Tema 3angaTus €CTBO o
MIPOBEICHHUS JTOCTHXEHU
g KOMIICTCHIIU N
MpakTnyeck N3yuenne I['OCToB mno KM. T1IK-4.1, IIK-
I'OCT 32794-2014. Kommno3uTsl -
O€ 3ajjlaHne — T NHanBuayans 4.2, TIK-4.3,
PHBIE. €PMHHBI u TIK-4.4, TTK-
omnpenenenusi. ['OCT  33742- HaA n
4.5
2016. KoMIo3uTsl MOJIUMEPHBIE. ) rpynno.as
KJ'IaCCI/I(bI/IKaHI/ISI. I'OCT P KOMaHAHas
56467-2015. Marepuainst pa6oTa,
MOPOIITKOBBIE METAJUIMYECKUE U
obOcyxaeHue
METaJUTHYECKUE
KOMIIO3UIIHOHHBIE.
MpakTnyeck VIIepO-yTIepOTHEE NHaneuayans | 1IK-4.1, TIK-
Oe 33/laH/e | KOMIIO3UIIMOHHbIE  MaTepUalbl. HaA n | 4.2, TIK-4.3,
[IpocTpaHCTBEHHO 2 rpynnoBas 1IK-4.4, TIK-
apMUPOBAHHbBIC KOMaHAHast 4.5
KOMITO3UIIMOHHBIE MaTEPHAIIBI paboTa
3aouyHan popma obyyeHus
Konmue Kon
®opma MHUKATOpa
Bun 3aparus Tema 3agaTus CTBO o
MIPOBEICHHUS JOCTHXEHU
BRI KOMIICTCHIIU N
MpakTnyeck N3yuenne I['OCToB mno KM. 2 NHpamBnayans T1IK-4.1, IIK-
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oe 3agaHue | I'OCT 32794-2014. Kommnosutsl 4.2,1IK-4.3,

MOJTMMEPHBIE. TepMunb! u [K-4.4, TIK-
onpenenenus. [OCT  33742- Has 45
2016. KoMmo3uTsl MOJUMEpPHBIE. rpynnoBasa '
Knaccudukanus. I'OCT P KOMaHAHas
56467-2015. Marepuainbl pa6oTa,
MOPOIIKOBBIE METAUTMYCCKHE U oBCyxIeH e
MeTaUIMYeCKUe
KOMITO3HMIIMOHHEIE.
MpakTnyeck N — NHaneuayans | 1IK-4.1, TIK-
Oe 33/laH/e | KOMIIO3UIIMOHHBIE  MaTepHUalIbl. HaA n| 4.2, 1K-4.3,
ITpocTpancTBEHHO 2 rpynnoBas [1K-4.4, T1K-
ApMUPOBAHHLIC KOMaHﬂ.Haﬂ 45

KOMITO3UIIUOHHBIC MaTCpUaJIbl

paboTa

7. YdyeOHO-MeTOoaM4YeCKOe o0ecredyeHHEe CAMOCTOSITEJIbHOW  PadoThI
CTY/IEHTOB

CamocrosiTenbHas paboTa CTYACHTOB MPEAYyCMOTpeHa YYEOHBIM IUTAHOM IIO
JTUCLIMIUIMHE B 00beMe 76 yacoB 1o o4HOU dopme oOydeHus, 94 daca mo 3a04HOM
dbopme oOyuenms. CamocTosiTeibHasE paboTa peanm3yercss B paMKaxX MPOTPaMMBbI
OCBOCHHMSI TUCIUIUTMHBI B CJIETyIONTUX (popmax:

- MpopabOTKa TEMATUKHN CAMOCTOSITETFHON PaOOTHI;

- Hanucanue pedepara;

- BBITIOJTHCHUE WHIUBUAYATbHBIX 33JIaHUN;

- IOJTOTOBKA K C/1aue 3ayeTa.

B pamkax ydeOHOTO Kypca MpeayCMaTpUBAIOTCS BCTPEUH C MPEICTABUTEIISIMH
IPO(HUILHBIX TPEIIPUITHI.

CamocrosiTenbHas paboTa MPOBOAUTCS C IENIbIO: CHCTEMATH3allud |
3aKpEIUICHUS TMOJYYEHHBIX TEOPETUYECKUX 3HAHUW U TPAKTUYECKUX YMEHUN
oOydJarommuxcs, yriayOJaeHUss U pacUIUpeHHs TEOPETUYECKHX 3HAHUU CTYACHTOB;
dbopMHpOBaHUS YMEHHMH WCIOJIB30BaTh HOPMATHUBHYIO, TMPABOBYIO, CIPABOYHYIO
JIOKyMEHTAINIO, YIEOHYIO U CHCIHAIBHYIO JINTEPATypy; Pa3BUTHS MO3HABATEIHHBIX
COCOOHOCTEM M aKTMBHOCTHM  OOYyYalolUXCS: TBOPYECKOW  WHUIIMATHBBI,
CaMOCTOSATCITLHOCTH,  OTBETCTBEHHOCTH,  OPTraHWU30BAaHHOCTH;  (OPMHPOBAHUE
CaMOCTOSATEIILHOCTH MBIIIIJICHUS, CIIOCOOHOCTEMH K CaMOPa3BUTHIO,
COBEPIIICHCTBOBAHMIO M CaMOOpraHu3amuu; (GpopMupoBaHUS TPOodHEeCcCHOHATBLHBIX
KOMITETCHIINI; Pa3BUTHIO UCCIIEAOBATEIILCKIUX YMEHUI CTYICHTOB.

@®opMbI U BHJIBI CAMOCTOSITEIbHONH pPabOTHI CTYJCHTOB: YTCHHE OCHOBHOH W
JOTIOJTHUTENBHOW JIUTEpaTypbl — CaMOCTOSATEIbHOE U3y4YeHHEe MaTepuana 1o
PEKOMEHTyeMBbIM JIUTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTajIoroM,
CaMOCTOATENBHBIN MOAOOP HEOOXOAMMOW JHTEpaTyphbl; paboTa CcO CIOBapeM,
CIIPaBOYHUKOM; TOUCK HeoOxoaumon wuHbopmarmuu B cetu  VHTepHeT;
KOHCIIEKTHPOBAHWE HWCTOYHUKOB; pedepupoBaHHEe HCTOYHHKOB; COCTaBIICHUE
AHHOTAIMKA K TTPOYUTAHHBIM JINTEPATYPHBIM UCTOYHHUKAM; COCTABJICHHE PEIICH3UN U
OT3BIBOB Ha MPOYUTAHHBIM MaTepuaj; COCTaBICHHE 0030pa MyOJWKAIMii 10 TEeME,;
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COCTaBJ€HHE M  pa3paboTka TEPMUHOJIOTHUYECKOTO  CJIOBapsi;  COCTaBIICHUE
XPOHOJIOTHYECKOW TaOmuIlel; coctaBienne Oubmmorpaduu (6mbmuorpaduueckon
KapTOTEKH); TOATOTOBKA K pa3IUYHbBIM (opmMaM TeKymed u NPOMEKYyTOUHOU
arrecTal (K TECTUPOBAHMIO, KOHTPOJBHOM padoTe, 3a4eTy); BBINOJIHEHUE
JIOMAIIHUX KOHTPOJIBHBIX pPadOT; CaMOCTOSITENIbHOE BBINOJHEHUE MPAKTHYECKHX
3aJlaHui PenpOAYKTUBHOTO THUMA (OTBETHI Ha BOIPOCHI, 3a1a4, TECTHI; BBIIIOJIHEHHUE
TBOPYECKHX 3aJaHu).

TexHoI0THs OpraHU3ali CAMOCTOSATEIBLHOM pabOThl 00YYAIOIIMXCS BKIIOYAET
UCIOJIb30BaHUE HH(POPMAIMOHHBIX U  MaTepUAbHO-TEXHUYECKHX  PECypcoB
00pa30BaTEIbLHOTO YUPEKACHUS: OMOIMOTEKY C YHUTAJIBHBIM 3aJI0M, KOMITBIOTEPHBIE
KJIACChl C BO3MOXHOCTBHIO paboTel B VHTepHer; ayauTopuu (KJacchl) s
KOHCYJIbTALIMOHHOM JI€SITEIbHOCTH.

[lepen BbIMOTHEHHEM OOYYAIOMIMMUCS BHEAYAUTOPHOM CaMOCTOSATEIHLHOM
paboThl IpenojaBareab MPOBOJUT KOHCYJIBTHPOBAHHUE I10 BBIIOJHEHHUIO 33JIaHUS,
KOTOpPBI BKJIIOYAaeT Uelb 3aJaHus, €ro COJEp>KAaHMs, CPOKU BBIIOJHEHUS,
OpPUEHTUPOBOYHBII 00bEM padOTHI, OCHOBHBIE TPEOOBAHUS K pe3yJbTaTaM paOoThl,
KpUTEPUU OLEHKUM. Bo Bpems BBIIOJHEHUS OO0Yy4YaloIUMUCS BHEAYIUTOPHOU
CaMOCTOATENBHOI pabOThl U MPU HEOOXOAUMOCTH MPENOAaBaATEIb MOKET IPOBOIUTH
WHUBUyaJIbHBIE U TPYNIOBbIE KOHCYJIbTALINH.

CamocrosiTennbHas paboTa MOXKET OCYILIECTBIATHCA HWHAMBUAYAJIbHO WIH
rpynnamMu o0ydaromuxcsi B 3aBUCHUMOCTH OT 1I€JIM, 00beMa, KOHKPETHON TeMaTUKHU
CaMOCTOSATEIBLHOM pabOoThl, YPOBHS CI0KHOCTH, YPOBHS YMEHHUM 00yUYarOIIUXCSl.

KonTposnp  camocrosiTennbHOM ~ pabOThl  CTYJEHTOB  IPEyCMaTpPUBAET:
COOTHECEHHUE COJIEPKAHUS KOHTPOJIS C eNIIMU 00y4eHUs; O0bEKTUBHOCTh KOHTPOJIS;
BAJUAHOCTh KOHTPOJIS (COOTBETCTBHE NPEIBSABISAEMBIX 33JaHUNA TOMY, YTO
OpearnoyaraeTcsa MpPOBEpUTH); Aud@epeHuano  KOHTPOIbHO-U3MEPUTENIbHBIX

MaTepUAJIOB.
@opMbl  KOHTPOJISI CAMOCTOSITENILHOM  pabOThI: MPOCMOTP U  MPOBEpKa
BBITIOJTHEHUS ~ CaMOCTOSITENIbHOW  paboThl  MpernojaBaTeleM;  OpraHu3alus

CaMONPOBEPKH, B3aHMMOIIPOBEPKU BBIMOJHEHHOTO 33JaHusl B IpyMIe; 0OCy>KIeHUE
pE3yNbTATOB BHIOJIHEHHON paOOThl HA 3aHATHUU; MIPOBEACHUE MUCbMEHHOTO OIPOCa;
IIPOBEJICHNE YCTHOIO OIpPOCa; OpraHu3alus W MPOBEICHUE WHIWBUAYAJIBHOIO
cobece10BaHus; OpraHu3alysl U IPOBEICHUE cOOECEI0BaHUS C IPYIIION.

Ne

w/ Bua yueOHo-MeTOAM4YECKOT0 00ecnevyeHust

1 KonTponbHble 3aganust (BapuaHThI).

2 TecToBbIC 3agaHus.

3. Bomnpocs! 1151 CaMOKOHTPOJISE 3HAHUI.

4 TeMbI DOKIIAI0B.

5 3agaHus A1 MOATOTOBKH K POMEXKYTOYHOM aTTeCTAIMU 110 JUCIUTIIIMHE
' (Bompock! k 3auery)

13



8. ®oHa OULEHOYHBIX CPEACTB ISl MPOBEJAEHHS] TEKYHIero KOHTPOJIS
yCIeBaeMOCTH, IPOMEKYTOYHOH aTTECTAIUM 10 UTOTAaM OCBOEHHS IV CIUILINHBI

8.1. [TacnopTt oHaa OLIEHOYHBIX CPEACTB

KonTpomupyemeie
pa3nensl (TeMBbI)
JUCHUILIHHBI

Ko n HanmMenoBanue
KOMITIETEHIINHA

WupukaTop ToCTHXKEHUS
KOMITIETEHIINHA

HanmenoBanmne
OLIEHOYHOI'O
CcpelicTBa

Hanomarepuainst,
(HbUBUKO-XUMHYECKUE
OCHOBBI
HaHOTEXHOJIOTUH,
pa3mepHbIe 2P PeKThI

I1K-4.
OCYIIECTBIISATh
TEXHOJIOTHYECKYIO
MOATOTOBKY
MIPOU3BOJACTBA JeTaneil
MaITUHOCTPOCHUS
CpeIHEeH CII0KHOCTH

Cnocoben

[K-4.1.
Onpenenser
TEXHOJIOTHYECKHUE
CBOICTBa MaTepuasa
JleTaen
MalIMHOCTPOEHUS

[1K-4.2.
Onpenenser
KOHCTPYKTHUBHBIE
0COOEHHOCTH
JleTaen
MalIMHOCTPOEHUS

[1K-4.3.
AHanu3upyer
TEXHUYECKUE
TpeboBaHUs,
MPEIbSIBISICMbIC K
JeTalIsIM
MaIIMHOCTPOCHUS

[1IK-4.5.
OcymecTBisieT
BBIOOD
TEXHOJIOTHYECKUX
METOJIOB  IOJIy4EeHHUS
3arOTOBOK  JETaneu
MalIMHOCTPOEHUS

[1K-4.6.
OcyuecTBisieT
BBIOOP CPEICTB
TEXHOJOTHYECKOT0
OCHAIIICHUS
MIPOU3BO/ICTBA,
HEO0OXOIMMBIX
peanuzanuu
pa3paboTaHHBIX
TEXHOJOTHYECKHUX
MIPOLIECCOB
W3TOTOBJICHUS
JleTaen
MaIIMHOCTPOEHUS

hilas:|

VHMBHyaTbHBIE
KOHTPOJIbHBIE
paboThI;

pedepat; yCTHBII
orpoc,
cobeceoBaHuE;
TECT, 3a4eT.

Meroas! nosryyeHus
HAHOYACTHII U
TEXHOJIOTMH
hopmupoBaHUs
HAaHOCTPYKTYP

[1K-4.
OCYUIECTBIIATH
TEXHOJIOTMUYECKYIO
MOJIFOTOBKY
MIPOU3BOJCTBA  AETaJEH

Cnocoben

I11IK-4.1.
Onpenenser
TCXHOJIOTUYCCKUEC
CBOICTBa MaTepuasa
JeTanen

VHIWBUIYTbHBIC
KOHTPOJIbHBIC
paboTsl;

pedepar; ycTHBII
o1poc,
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MaIIMHOCTPOEHUS
CpeaHEN CIIOKHOCTH

MalIHHOCTPOCHUS
[1K-4.2.
Omnpenenser
KOHCTPYKTUBHBIE
0COOCHHOCTH
JeTalien
MalIHHOCTPOSHUS
[1K-4.3.
AHanuzupyer
TEXHUYECKHE
TpeGoBaHus,
NpenbsBIsEMbIE K
JETaNISIM
MalIMHOCTPOEHUS
[K-4.5.
OcyuecTBisieT
BEIOOD
TEXHOJOTHYECKHUX
METOJIOB  TOJIyYCHUS
3arOTOBOK  JIeTajiel
MalIHHOCTPOSHUS
[1K-4.6.
OcymecTBisieT
BBIOOD CpE/CTB
TEXHOJOTUIECKOTO
OCHAILIEHUS
MIPOU3BO/JICTBA,
HEOOXOOUMBIX  UIA
peanuzanuu
pa3pabOTaHHBIX
TEXHOJOTHYECKHUX
MIPOLIECCOB
W3TOTOBJICHHS
HeTalien
MaIIHHOCTPOSHUS

cobeceqoBaHuE;
TECT, 3a4er.

Onpenenenue u
KJIacCU(UKAIIUS
KOMIIO3UIIMOHHBIX
Matepuanos (KM)

[1K-4.
OCYILECTBIIATh
TEXHOJIOTHYECKYIO
MOJATOTOBKY

MPOU3BOJACTBA  JIeTajCH

MalIMHOCTPOCHUA
CpCI[HCﬁ CJIO’KHOCTHU

Cnocoben

[1IK-4.1.
Omnpenenser
TEXHOJIOTHYECKHE
CBOICTBa MaTepuasa
HeTaliel
MalIHHOCTPOCHUS

[1K-4.2.
Omnpenenser
KOHCTPYKTUBHBIE
O0COOCHHOCTH
HeTaliel
MalIHHOCTPOCHUS

[1K-4.3.
AHanuzupyer
TEXHUYECKHE
TpeOoBaHus,
IpeIbsBIsIEMbIE K

VHIMBUIyJIbHBIC
KOHTPOJIbHBIE
paboTHI;

pedepar; ycTHBIH
orpoc,
coOeceqoBaHuE;
TECT, 3a4eT.
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JETaNISIM
MalIMHOCTPOEHUS
[K-4.5.
OcyuecTBisieT
BEIOOD
TEXHOJOTHYECKHUX
METOJIOB  TOJIyYCHHUS
3arOTOBOK  JIeTajield
MalIHHOCTPOSHUS
[1K-4.6.
OcymecTBisieT
BBIOOD CpENCTB
TEXHOJIOTUIECKOTO
OCHAILIEHUS
MIPOU3BO/JICTBA,
HEOOXOOUMBIX  UIA
peanuzanuu
pa3pabOTaHHBIX
TEXHOJOTHYECKHUX
MIPOLIECCOB
W3TOTOBJICHHS
HeTalien
MaIIHHOCTPOSHUS

OCHOBHEIE KJIaCCEI
KM. Marpuua u
HanoJHuTeabr KM

[1IK-4. Cnocoben

OCYILECTBIIATh
TEXHOJIOTHYECKYIO
MOATOTOBKY

MPOU3BOJACTBA  JIeTajCH

MalIMHOCTPOCHUA

CpCI[HCﬁ CJIO’KHOCTHU

[IK-4.1.
Omnpenenser
TEXHOJIOTHYECKHE
CBOICTBa MaTepuasa
HeTaliel
MalIHHOCTPOCHUS

[1K-4.2.
Omnpenenser
KOHCTPYKTUBHBIE
OCOOCHHOCTH
IeTaliel
MalIHHOCTPOCHUS

[1K-4.3.
AHanuzupyer
TEXHUYECKHE
TpeOoBaHus,
IpenbsBIsiEMble K
JETAISIM
MalIMHOCTPOCHUS

[TIK-4.5.
OcyuecTBisieT
BBIOOD
TEXHOJOTHUECKHUX
METOJIOB  TOJIyYCHHUS
3arOTOBOK  JIeTajiel
MalIHHOCTPOCHUS

[1K-4.6.
OcymecTBisieT
BBIOOD CpEJICTB

VHIMBUIyJIbHBIC
KOHTPOJIbHBIE
paboTHI;

pedepat; ycTHBII
orpoc,
coOeceqoBaHuE;
TECT, 3a4eT.
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TEXHOJOTHYECKOTO
OCHAIIEHHS
MIPOU3BOJICTBA,
HEOOXOOUMBIX  UIA
peanuzanuu
pa3pabOTaHHBIX
TEXHOJOTHYECKHUX
MIPOIIECCOB
M3TOTOBJICHHS
HeTalien
MaITHHOCTPOCHUS

[Tonyuenue u
npumeHenne KM

[1K-4. Cnocoben

OCYILIECTBIISATh
TEXHOJIOTUYECKYIO
MOJITOTOBKY

MPOU3BOJCTBA JAeTaneu

MalIMHOCTPOCHUA

CpeIHEN CIIOKHOCTH

[1IK-4.1.
Omnpenenser
TEXHOJIOTHYECKHE
CBOICTBa MaTepuasa
HeTaliel
MaIIHHOCTPOCHUS

[1K-4.2.
Omnpenenser
KOHCTPYKTUBHBIE
OCOOCHHOCTH
IeTaliel
MalIHHOCTPOCHUS

[1K-4.3.
AHanuzupyer
TEXHUYECKHE
TpeOoBaHus,
IpenbsBIsiEMble K
JETAISIM
MalIMHOCTPOCHUS

[TIK-4.5.
OcyuecTBisieT
BEIOOD
TEXHOJOTHYECKHUX
METOJIOB  TOJIyYCHHUS
3arOTOBOK  JIeTajiel
MalIHHOCTPOCHUS

[1K-4.6.
OcymecTBisieT
BBIOOD CpE/CTB
TEXHOJIOTUYECKOTO
OCHAILIEHUS
MPOU3BO/ICTBA,
HEOOXOJTUMBIX  JUIA
peanu3anuu
pa3paboTaHHBIX
TEXHOJOTHYECKHUX
MIPOLIECCOB
WU3TOTOBJICHHS
HeTaliel
MaIIHHOCTPOCHUS

VHIMBUIyJIbHBIC
KOHTPOJIbHBIE
paboTHI;

pedepart; ycTHbIH
orpoc,
cobeceqoBaHuE;
TECT, 3a4eT.
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Jransl (opMHPOBAHMS KOMIleTeHUMHA B mpouecce ocBoennst OITOII
MPSIMO CBSI3aHBI C MECTOM JIMCIUILUINH B 0Opa3zoBatesbHOM nporpamme. Kax bl atan
dbopMuUpOBaHUS KOMIIETCHI[MU, XapaKTepU3yeTCs OMNPEACICHHBIMU 3HAHUSMH,
YMEHUSIMU U HaBblKaMU W (WIM) OMNBITOM NpO(PECcCHOHATBLHON AEeSTEIbHOCTH,
KOTOpBIE OLICHMBAKOTCS B MPOLECCE TEKYIIEro KOHTPOJISI  YCHEBAEMOCTH,
MPOMEXKYTOUYHOM aTTeCTAMU MO AUCHUILIMHE (MPAKTUKE) U B MPOIIECCE UTOTOBOM
aTTeCTalMH.

Hucuunnuaa «HaHO- ©M  KOMIO3UIIMOHHBIE  MaTEpUANIbD»  SIBIACTCS
MIPOMEKYTOUYHBIM 3TAallOM KOMIUIEKCA JUCHUIUIMH, B XOJ€ H3Y4YEHUS KOTOPBIX Y
CTyJIeHTOB (hopmupyroTcs komnereHun [1K-4.

®opmupoBanue kommneteHnu I[IK-4 HaumHaeTcss ¢ M3YYECHUS JUCHUIUIMHBI
«TexHonorust 3aroTOBUTEIBHOIO MPOU3BOJCTBA» U MPOJOIKACTCS MPU H3YUYCHHUU
CHEAYIOWNX JUCUUILUIMH «TeXHOJIOrndyecknue mpoLecchl B  MAlIMHOCTPOCHUWY,
«O0opynoBaHNE MAIIMHOCTPOUTEIBHBIX MTPOU3BOACTBY, «HeTpamuinonHbie METOIbI
o0paboTku MarepuanoB», «EamHas cucremMa KOHCTPYKTOPCKOM JOKYMEHTAIMN,
«OCHOBBI TEXHUYECKOI0 IU3aiHay, «IIponsBoacTeeHHas IIpaKTUKa:
TEeXHOJIOTHYeCcKas (IPOEKTHO-TEXHOJOTHUECKas) MPAKTUKAY.

3aBepiiaeTca pabota 1m0  (OPMHUPOBAHUIO Yy CTYACHTOB YKa3aHHOMU
KOMIIETEHIIMHA B xoJ¢ «lIpenaummoMHoON npakTukn» U 1 oCynapCTBEHHOM UTOrOBOM
aTTeCTallMi: TMOJATOTOBKAa K TMPOLUEAYpE 3allUThl M  3alATa  BBIMTYCKHOM
KBaJTU(UKAIIUOHHON PabOTHI.

HtoroBas onenka copmupoBanHoctu komrereHuui [1K-4 ompenensiercs B
IIEPUOJI TIOJATOTOBKY Y CJIa4X IOCYJapCTBEHHOI'O YK3aMEHA.

B npouecce usy4yeHusi AMCHUILUIMHBI, KOMIIETEHIIUU Tak:xKe GopMHUpYIOTCS
MO3TAIHO.

OcHoBHbiMH dTanamu ¢GopmupoBanus [1K-4 mnpu wu3ydeHUM TUCHIUTITUHBI
b1.1(M).B11 «HaHno- 1 KOMIIO3UIITMOHHBIE MAaTE€pUaJIbD) SIBISIETCS MOCJIEA0BaTEIHLHOE
M3YUYCHHUE COJIEPKATENIbHO CBSI3aHHBIX MEXJYy CO0OOW TeM YYEeOHBIX 3aHATHM.
N3ydeHne kaxjaoW Tembl MpeAroJiaraeT OBJAJCHUE CTYJACHTaMU HEO0OXOJIUMBIMU
JeCKpUnTopamMu  (COCTaBISIIONIMMH)  KOMMETeHIWH. JIJisi  OIEHKH  YpPOBHS
chOPMUPOBAHHOCTU  KOMIIETCHIIMH B  TpollecCCe€  W3YYCHHUS  JUCHUIUIMHBI
MPEYyCMOTPEHO MPOBEJACHUE TEKYIIErO0 KOHTPOJIS YCIEBAEMOCTHM IO TeMaM
(paznenam) AMCHMIUIMHBI M MPOMEXYTOYHOM aTTeCTAlMU MO TUCIUIUINHE — 3a4eT.

8.2. KoHTposibHBIEe 3aJjaHNsl U MaTepPUaJIbl, HEOOXOAMMBbIE VISl OLEHKH
3HAHUI, YMEHHUI U HABBIKOB U (MJIM) ONbITA AeSATEJbHOCTH, XapaKTEePU3YIOLIUX
Tanbl GOpMHUPOBAHMSI KOMIIETEHIIMHA B Mpolecce 0CBOeHUsI 00pa3oBaTe/ibHOM
NMPOrpamMmabl

8.2.1. KoHTponpHBIE BOIPOCH IO TeMaM (pasaesiam) AJisl onpoca/codece10BaHus Ha 3aHITUAX
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Tema (pa3aen) Bompocsr
1. Hanomarepuanbl, GU3UKO-XUMHUYECKHE 1. OCHOBHEBIE IOHATHUA HAHOXUMUU:
OCHOBBI HAHOTEXHOJIOTUHU, Pa3MEPHBIC HAHOYACTHIIBI, KJIaCTEepHI, HAaHOKPHUCTAJLIBI,

s exTh

HaHO(a3a, HAHOCUCTEMbI, HAHOKOMIIO3HTHI.

2.  XapakTepucTHKa  HaHOMATEPUAIOB,  HX
KJaccuukanms.

3. OObemHbIC KOHCTPYKLMOHHbIE u
GbyHKIIMOHATIbHBIE HAHOCTPYKTYPHUPOBAaHHbBIC
Matepuanbl (METaUIbl W CIUIaBbl, KEepaMHUKa,
KOMITO3HUTHI U THOPHJIBI).

4. YruepoaHble HAaHOMATEpPHANIbl: HAHOAIMA3bI,
YIJIEpOJIHBIE HAHOTPYOKH, QyJuIepeHsl, rpadeH.
5. OpraHuyecKkue U MoJIMMEpHbIE HAHOMATEPUAITBI
U BOJIOKHA.

6. TBeprorenpHbIE ruOpuIHbIC u
reTepOCTPYKTYPHI.

7. Pasmuuuss B CBOMCTBaX HAHOYACTHUI U
MUKPOUYACTHI], UX TIPUYHHBI.

8.  OcoOeHHOCTHM  XMMHYECKOH  CBSI3U B
HAHOYACTHIAX.

9. Bnusiare pa3mepa u TUIOIIAIU MOBEPXHOCTH HA
(GU3MKO-XMMHUYECKWE  CBOMCTBA  YacTHL U
MaTepHasoB.

10. Pasmepnabie  addexTe:  TemrepaTypa
TUTABJICHUS, ONTHYCCKUE CBOWCTBA, XUMHUYECKAS U
KaTaJUTHYeCKas aKTUBHOCTb.

2. Metoppl 1oTy4eHus HAHOYACTHIL U
TEXHOJIOTHH (POPMHUPOBAHUS HAHOCTPYKTYP

1. JIBa mpuHImna ¢opMHPOBAHUS HAHOYACTHIl U
HAaHOMAaTepHAaJOB.

2. TeopeTHueckne OCHOBbI XMMHUYECKUX METOOB,
OCOOCHHOCTH  XMMMUYECKHUX pEaKIuid  Mexay
HAHOYACTUIIAMHM IO CPAaBHEHUIO C XMMHYECKUMU
MPEeBpaLICHUSIMH MaKpOYaCTHII.

3. IlpupoaHple HaHOMaTepuaibl. 30JIb-T€llb-
TEXHOJIOTHH.

4. MexaHoxumus.

5. Kpuoxumus. Dnexkrpodopes. CriekaHue.

6. Ontuueckas surtorpadusi CyOMHKPOHHOTO
paspelieHusl.

7. DneKkTpoHHas TUTOTrpadusl.

8. PentrenoBckas aurorpadusi.

9. @ynnepeHoBa mgyra. CxemMa mOJy4eHUS
¢bymepeHoB.

10. IToBepxHOCTHas UMMOOMIN3aLus
(XumMHueckas MIPUIITNBKA) MOJIEKYII.
HanokancynupoBanue.

11. MonekynspHas camocOopka. [Ipumepsr
MOJICKYJISIPHON CaMOCOOPKH

3. Onpenenenue u KiaccuPUKaIUL
KOMIO3UIIMOHHBIX MaTepuanos (KM)

1. 3nauenne KM B cOBpeMEHHOM MHpE U CBSI3b C
JIpYTMMH HayKaMHu.

2. OmnpezneneHue MNOHATHM — KOMIIO3ULMOHHBIE
MaTepUabl, KOMITO3UTHBIE MaTepUaIbl,
KOMIIO3HUTHI.
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Tema (pa3aen)

Bomnpocsl

3. Knaccudukamnus kommno3utoB o 'OCT 33742-
2016.

4. TepmuHsl Uu ONpENECICHUS KOMIIO3UTOB
nosumepHbix 1o 'OCT 32794-2014.

5. Knaccudukanus KM mo crpykrype u BHIY
HAIOJIHUTEJIS; IO TUILy MaTpPHULbI; 110 T€OMETPUU
apMUPYIOIIUX 3JIEMEHTOB.

6. Cxembl cTpykTypbl KM.

7.  Pa3nuuHble  TEOMETPUM  APMUPYIOIIUX
KOMITOHEHTOB u CXEMBI apMUPOBAHUS
KOMITO3UTOB.

8. Knaccudukanus marpuunsix KM mo cxeme
apMUPOBaHUSI (KOHCTPYKIMOHHBIN MPUHIUI).

9. KM u3oTponHbie ¥ aHU30TPOIIHBIE.

10. Knaccudukanus KM 1o pasmepy dYacTuil
HAIOJHUTEJIA.

11. Knaccudukanus KM no metogam mosrydeHus
(TEXHOJIOTUYECKUI IPUHIINI).

12. Knaccupukanmmst KM mno HasHaueHHIO
(9KCIUTYyaTallMOHHBIN TPUHIIU).
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Tema (pa3aen)

Bomnpocsl

4. OcHoBnble ki1accbl KM. Matpuna u
HanojgHureab KM

1. MarpuyuHble CHCTEMbI, COCTOAIIME U3
HEeTpepbIBHON (a3bl (MaTpUIbl) M JAUCHEPCHON

(ha3zbl.

2. Kommnosumuu v BOJIOKHHUCTBIMHU
HAIOJIHUTESIMH.

3. Tunel KM C METaJUIMYeCKOM u

HeMmeTtaumyeckod Marpunel. Tunet KM 1o
MIPUPOJIE MATPHUIIBL.

4. TlomuMmepHbIE KOMIIO3UTHI HA OCHOBE BOJIOKOH
(BIIKM). Buger BIIKM. OcHoOBHbIE TpymIIbI
[IKM

5. Marpunia u ABH.

6. TepmoruiacTbl, peaKTOIIACTHI.

7. Buast KM ot cocraa ABH.

8. CremeHb apMHpOBaHHUS M PACIOIOKECHHE
BosiokoH B ABH u BIIKM. O0béMHBIE cTereHn
apMUPOBAHUSL.

9. AmHu3oTpOomHMs pacroNOXKEHUS U JIJIMHA
BOJIOKOH.

10. OcnoBubie Buzael ABH. Tpexmepnsle

CTPYKTYPBI.
11. OcHOBHBIE TapaMeTpbl MPOLIECCOB MOTYUEHUS

KM.

12. Metonb! nosmyuenus uzaenuit uz BITKM.

13. Aatudpukmonnsie KM u [TKM.

14. ®puxuumonusie KM u I[TKM.

15. Tunsl MaTpwil.

16. IlonumepHble MaTPULIBI.

17. Tlomstme «Marpuna». TpeOoBaHHS K
MaTpuIaM.

18. Tepmoruiactsl. Peaktorniactel. D1acTOMEpHI.
15. Meroabpl mNOMyYEeHHUS] METAJUIMUECKUX U
MOJIMMEPHBIX MaTpPHIl U UX CBOICTBA.

16.  Tunbr  peakroruiactoB.  DeHOMIACTHI.
AMMHHOIIIACTHI.

17. Honmuypetansl. [lonushupHbIe MIaCTUKY.

18. DnokcuaHbIe IIACTUKH.

19. TepmomnacTsl ¥ YCIOBHS UX BbIOOpA.

20. Buabl TepMoniiacToB

5. Ilonyuyenue u npumenenue KM

1. [Tonyuenue 3aroroBok st KM.

2. llomyuenme mnpenperoB. llpenpern wu
npenperoBasi texHonorus. Cdepsl nmpuMeHEeHUs
MIPENPETOB.

3. ApampaHOe BOJOKHO M HCTOpHUSI  €r0
nosiBieHusi. CBOICTBA M NPUMEHEHUE apaMHUJa.
AcCOpTUMEHT BOJIOKOH u3 apaMMJIOB.
[Tapaapamus!.

4. Ocobast popma KM — coToBBIE KOHCTPYKLIHUH.
CoroBass koHCTpykiuss KM u  ¢opmbl  sueex
3anonHuTeNs. CocTaB COTOBBIX KOHCTPYKIUH.

5. Cnocobbl mosiyueHus BOJOKOH. Bosokna:
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Tema (pa3aen) Bompocsr

CTEKJISIHHBIE, yIJIEpOAHBIE, oopHble,
OpPraHUYECKHUE.

6. Cnoco0s1 moyuenus KM u [TKM.

7. Ilpoueccel npu uzrorosiennu [TIKM.

8. TexHoyorust BBECHUS HAIIOJHUTENS.

9. Beenenue niuacTu(uKaTopoB B MOJTUMEPHIL.

10. [IpoektupoBanus wu3aenuit w3 KM ¢
3aJJaHHBIM KOMIIJIEKCOM CBOMCTB.

11. MeToasl umuTaIuu nporecca GopMupoBaHus
CTPYKTYpBl MpPHU pPa3HBIX YCIOBUSX M PEKUMAX
nonyuenus KM.

12. IlepcriekTuBBl NPUMEHEHUS KOMIIO3UTOB B
Pa3IMYHBIX OTPACIIAX MPOMBIIIIEHHOCTH.

13. [IpeumymecTBa u Henoctatku KM.

14. TexHuko-3k0OHOMHUYECKHE npenumyiecTa KM.

[IIxana orneHUBaHMUS OTBETOB Ha BOIIPOCHI

[ITxana oneHuBaHUg

Kputepuu onenuBanust

OOyuaromuiicst TIIyOOKO M COAEPIKAaTEIbHO PACKPHIBAET OTBET Ha

«OTIHYHO» KK TEOPEeTUYECKH BOIMpOC, HE JOMyCTHB owuOO0K. OTBeET
HOCHT Pa3BEPHYTHIM U MCUEPIBIBAIOIINN XapaKTep.

OOyJarmuiicsi B 1EJIOM PacKpPbIBAET TEOPETHUECKHE BOIPOCHI,

«Xopouio» OJTHAKO OTBET XOTS OBl Ha OJMH W3 HUX HE HOCHUT Pa3BEpHYTOrO W

MCUEPIIBIBAIOIIETO XapaKTepa.

«Y IOBJETBOPUTETBLHO

OOyyaromuiics B 1[EJIOM PaCKpPhIBAET TEOPETUIECKUE BOMPOCHI U
JOMyCKaeT psAd  HETOYHOCTeH, (¢parMEeHTapHO  pacCKphIBAaeT
coJiepKaHUE TEOPETHUYECKUX BOMPOCOB WU HUX PACKPBHIBAET
COJIEp>KaTEeNIbHO, HO IONyCKasi 3HAUUTEIbHbIE HETOYHOCTH.

«HeynoBneTBopUTeIbHO
»

OOyuatommiics He 3HaeT OTBETOB HA  IOCTAaBIICHHBIE
TEOPETUYECKHE BOIIPOCHI.

8.2.2. Tembl 1151 10KJIa10B (pedpepaToB)

1. 3amaum AUCHUIUIMHBL, €€ CBSA3b C IPYTUMU MHKEHEPHBIMU JUCLHUIUIMHAMM.
2. 3nauyenne KM B COBpeMEHHOM MHPE U CBSA3b C IPYTMMH HayKaMH.

B

HpCI[MeT H 3aga4u JUCHUITIINHBEIL.
OnpeneneHHe MMOHSITHH — KOMITIO3UITMOHHBIC MaTCpHUalibl, KOMIIO3BUTHBIC

MaTepualibl, KOMIIO3UTEI.

© N

JIpeBHUE CTPOUTEIILHBIE MATEPUAIbI U3 KOMIIO3UTA.
[lepcniextuBbl U ipobsiemsl pazputust KM B PO.
[TpuMepsl TPOAYKIIMHA KOMIIO3UTOB B PO.
Knaccudukanus kommosutos o 'OCT 33742-2016.

9. TepMmuHsbl U onpeaeeHus: KOMNo3uToB nonumepHeix mo 'OCT 32794-2014.
10. Knaccudukamus KM no cTpykType U BULy HATIOIHUTENS; TIO TUITY MATPHIIBL;
10 TEOMETPUH APMUPYIOIINX FJIEMEHTOB.

11. Cxemsl ctpykTypbl KM.
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12. Pa3nuuHble reOMETPUN apMUPYIOIIUX KOMIIOHEHTOB U CXEMbI apMHUPOBaHUS
KOMITO3HUTOB.

13. Knaccudukanusa matpuunsix KM 1o cxeme apMupoBaHus (KOHCTPYKIIMOHHBIN
TPUHLIN).

14. KM u30TpOonHbIE U AHU30TPOIIHBIE.

15. XaoTtnyHo- 1 ynopsaoueHHO-apMupoBaHHbie KM.

16. Knaccudukanus KM no pazMepy 4acTHUIl HAITOJTHUTEIIS.

17. Knaccudukanus KM no meTogaM nojiydeHust (TEXHOJIOTMUYECKUI MPUHILINIT).

18. Knaccudukarus KM no HazHaYeHUIO (IKCIUTYaTallMOHHBIN MPUHITUI).

19. MarpuyHbie CUCTEMBI, COCTOSIINE U3 HEMPEPHIBHOM (ha3bl (MATPHUIIBI) U
JTUCTiepCHOM (pasbl.

20. Komno3uunu ¢ BOJIOKHUCTHIMU HAIOJTHUTEIISIMH.

21. Kommno3zuiuu, UMEroIre B3auMOIIPOHUKAIOILYIO CTPYKTYPY JIBYX WM OoJiee

HEMPEePhIBHBIX (a3.

22. Tunel KM ¢ MeTauTM4eCKOW U HEMETAJUIMYECKOW MaTPHULIECH.

23. Tunel KM no npupoae MaTpuisl.

24. Cxemsbl apmupoBanust BKM. Cxema cinoucteix KM.

25. OcHosunbie rpynmnsl [IKM. HenanonHeHHbIE MIACTHKH.

26. Cocras u cBoiictBa BIIKM. Bei60p ocHOBHBIX koMIIOHEHTOB BITKM.

27. OCHOBHBIE BU/Ibl aPMUPYIOIIUX XUMHUUYECKUX BOJIOKOH.

28. Matpuua u ABH. Tepmormiactel. CocTaB TEpPMOCTOMKHX TEPMOILIACTOB.

29. CreneHb apMupoBaHUs U pacnoliokenue BojokoH B ABH u BITKM.

30. OcunoBnbie Buasl ABH. TpexMepHbIe CTPYKTYPBHI.

31. OcHoBHbIE MapaMeTpbl MPOIECCOB MnoayueHuss KM.

32. Meroas! nonyuenus uznenuii uz BIIKM.

33. [lonumepHbIE MaTPULIBIL.

34. ba3anpTONIACTUKU U UX CBOMCTBA. BOpOIIAaCTUKU U UX CBOMCTBA.

35. Autudpukuuonnsie KM u IIKM u ux tpubo-TeXxHu4YeCKre CBONCTRA.

36. Yraerpadurossie aHTUGpUKIHOHHBIE [TKM.

37. ®puxkunonHsie KM u I[TKM.

38. U3nenust U3 HAaHOKOMITO3UTOB.

39. Hanoxommno3utHas TpyOa. Hanopa3zmepHslil penbed 1 crnocoObl ero popmMu-

pOBaHUs HA TOBEPXHOCTHU TPYOBHI.

40. Metoas! uccienoBanust HaHoOKM.

41. Tunst matpun. Ilonarue «matpuia». TpeOoBaHUs K MAaTPUIIAM.

42. ITonuMepHbIE MaTPULIBIL.

43. Tepmornnactel. Peaktornactel. 31acTOMEPHI.

44. Metoapl NOMyYEHUSI METAINTIMYECKUX U MOJMMEPHBIX MAaTPUIl U UX CBOMCTBA.

45. Tunel peakromnacTtoB. MeHOMNIACTBI. AMUHOIUIACTBHL.

46. Ilommyperansl. [TonurdupHbIe MIACTUKU. DMOKCUAHBIC MIACTUKHU.

47. Ilpumenenune nonuyperana. [lonmmyperaHoBble IIIIaCTUKH.

48. TepMoriacTsl U yclIOBUA UX BbiOOpa. Buabl TepMoIiacTos.

49. TIlommdytunen. [omunponuien. [Tonuctrupon.

50. IonmuBuaunxmnopun. [HonurerpadTopaTHIICH.

51. HonuuzoOyTuneH. [lomuMeTuICHOKCH]I.
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52.
53.
54.
55.
56.

57
58
59
60
61

[Tomudenmnenokcun. [lomudenmnencynbhu.

[Tommatunentepedranar. [lomkapOoHar.

[Tonnapuiarsl. [lommamunel. [lonuumuaer.

[IpuMeHneHne TEpMOIUIACTOB U U3JIEINN U3 HUX.

Hucnepcusiii [ITOO.

. [Tonnyuenwne 3aroroBok st KM.

. [Tonyuenue npenperos. [Ipenperu u npenperoBas TEXHOJIOTHS.

. Cdhepsl nprMeHEHUsI PETPETOB.

. [Tomydenune npenperoB METOIOM MPONUTKH apMaTypbl B CMOJIaX.

. [lonydyenune mnpenperoB ¢ MUCHOIb30BAHUEM IOPOLIKOBBIX TUCIEPCHBIX MOJIHU-

MEpOB.

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
1.
82.
83.
&4.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.

ApamuHoe BoJIOKHO. CBOMCTBa M MPUMEHEHHUE apaMU/a.

AcCCOpPTHMEHT BOJIOKOH M3 apaMUIoB: 3a pyoexom u B Poccumn.
ApaMuiHbI€ BOJIOKHA B KOMIIO3UTaX U UX THUIIBI.

Turbl apaMUIHBIX BOJIOKOH U UX IPUMEHEHUE.

Ocobas hopma KM — caniBu4eBbIE (COTOBBIE) KOHCTPYKIIUU.

CotoBas koHcTpyKIMs KM 1 (hopmbl siueek 3anoaHUTENS .

CocTraB COTOBBIX KOHCTPYKIIUH.

O} heKTUBHOCTh COTOBOM KOHCTPYKIIMU B 3aBUCUMOCTH OT €€ TOJIIIUHBI.
TexHOon0rnM NOJy4eHUs: COTOBOT'O 3aIIOJTHUTEIISI M UX CPAaBHEHUE.

Turbl BonokoH. MIX cpaBHUTENbHAS XapaKTEPUCTUKA

[Iponecchl MoJy4eHus: CTEKIOBOJIOKHA.

VYriepoaHbie BOJIOKHA: KapOOHW30BaHHbBIC U TpaUTH3NPOBAHHBIE.
Bbopnbie BosiokHa U uX nory4deHue. bopoBoibhpamMoBbie BOJOKHA.
Opranuyeckue BOJOKHA.

OObenrHeHNE YIPOYHSIOMIUX JIEMEHTOB. TKaHU U TUTIBI TIEPETIICTCHUSI.
Oco0ennoctu cBoiicTB [IKM. IIpunuunuansueie HenoctaTtku [TKM.
@akTOpBhl, NPUBOISIINE K YIyUIIEHUIO CBOMCTB [IKM.

Crnoco0s! nosydyenust KM u ITKM. Ipoueccs! ipu uzrorosiaenuu [TIKM.
Ycanounsie npouecchl npu n3roroieHun [TKM.

OcnoBHoi1 cioco6 nonyuenus KM. Hosbiit MmeTon nomyyenust [IKM.
ITonroroBka kommoHeHnToB IIKM k cMmemieHuro.

ITonyuyenue IIKM cMenieHrneM KOMIOHEHTOB.

Bupsl nporieccoB cmemnienus. [Tonroroska kommnonenToB [TIKM k cMmenieHuro.
O06paboTKa MOBEPXHOCTH HATIOIHUTEJIS.

VYydieHne TeXHOJoTuueckux cBorcTB. Jlo6aBku B [IBX.

CaoiictBa [TKM Ha ocHOBE KaoJiMHa ¥ MOJUATUIIEHA BBICOKOU MIIOTHOCTH.
CaotictBa [TKM Ha ocHOBe rpaduTa ¥ MOTUIPOIHTICHA.

[Tonyuenne nznenuu u3 [IKM.

Brenenue mnactugukatopoB B MOJUMEPHI.

Cwmenenne nonuMepoB. Jucneprupyroiiee CMEIICHUE.

Moauduxanusi MaTpUIIB.

Cwmecu nonmumepos. Cononumepusanusi.

ITpoexktupoBanus uzaenuii u3 KM ¢ 3aJaHHBIM KOMIIJIEKCOM CBOMCTB.
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95. MeTo bl UMUTALUU TTpoliecca (GOPMUPOBAHUSI CTPYKTYPBI IPU Pa3HBIX YCIOBHSIX
U pexxumax nosryyenns KM.

96. CoBpemenHblii 3Tan npumeHeHuss KM B pa3inyHbIX OTpacisx
IPOMBIIIEHHOCTH.

97. HaHoCTpyKTypHUpOBaHHBIE YIJICIIACTUKH U YTIIECTEKIOIUIACTUKHY.

[IIxana onteHUBaHUS

[IIxana oueHUBaHUA Kpurepuu onenuBanus
OOyuaromuiicss TIyOOKO M COJEpPXKATENbHO PACKPHIBAET TEMY
«OTau4HO» JOKJIafia, He JAO0NyCcTUB OWMOOK. OTBET HOCUT DPA3BEPHYTHIH H

MCYEPIBIBAIOIINI XapakTep.

OOyuaromuiicsi B II€JIOM pacKpbIBaeT TEMy JOKJIaza, OJHAKO
«Xoporuio» OTBET XOTsA OBl HAa OJMH M3 HHUX HE HOCUT pa3BEpHYTOrO U
MCUEPIIBIBAIOIIETO XapaKTepa.

OOyyaronuiics B 1IEJIOM pacKpbIBaeT TeMy JOKJIajaa U JOIyCKaeT
psAI  HETOYHOCTEH, (parMeHTapHO pacKphIBaeT COJCpP)KaHUE
TEOPETHUUYECKUX BOMPOCOB WIM UX PACKPBIBAET COAEPKATEIBHO, HO
JIOTTyCKasi 3HAYNTEITbHBIE HETOYHOCTH.

«Y IOBIETBOPUTEIILHO»

«HeynoBneTBopUTeILHO

N OOyuaromuiics He BiajieeT BHIOpaHHOM TeMoi

8.2.3. OueHo4YHbIE CPeICTBA OCTATOYHBIX 3HAHUI (TECT)

1. Kakyto posp urpaer HaroJHUTENb 11 KOMIIO3UIMOHHOIO MaTepuaia?

A) onpeesieT ypoBeHb paboueit TeMIepaTypbl BCei CUCTEMBI

b) oka3biBaeT onpenensioliee BIMIHUE Ha CBOMCTBA KOMIIO3UTa

B) BocnipuHUMaeT u nepepacnpenensieT Harpy3ku OT BHEITHUX CHJI

') onpenensier paboTOCIOCOOHOCTH B arpecCUBHOM cpefie

2. Kakue 13 nepeyncieHHbIX MOTUMEPOB OTHOCSTCS K IPYIIE KOMIIO3UIIMOHHBIX?
A) I'etunakc

b) Kanpon

B) Vrinennactux

[') ®ropomnact

1) Texcronut

3. 3aBUCAT JM CBOMCTBA U3 U3 MOJUMEPHBIX KOMITO3ULIMOHHBIX MAaTEPUAIIOB OT
TEXHOJIOTUU UX popMoBaHus? Beibepure 0lMH OTBET:

A) na

b) ner

B) ne 3aBucsT

') mo-pa3sHoMy IpH pa3IMYHBIX TEMIIEPATYPHBIX PEKUMAaX

4. YTo ucnoyib3yroT B Ka4€CTBE apMUPYIOIIUX HAMIOJHUTENEH B KOMITO3UIIMOHHBIX
Martepuanax?

A) opomuiku

b) rpanybl

B) Bosokna
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5. Yto ABNIsETCS CAECPKUBAIOIINM (DAKTOPOM B MPUMEHEHUH HAaHOPA3MEPHBIX
HanojHuTenei mia KM?

A) OTCYTCTBUE TEXHOJIOTUIA

b) HegocTynnHOCTh ChIpbs

B) BbIcOKast CTOUMOCTH

6. K yueMy npuBOJIUT BBEIEHHE HAHOPA3MEPHOTO HATIOJHUTENS B KOMIIO3ULIMOHHBIH
mMarepuan’?

A) yllemeBmsieT ero

b) ynydiiaer ero MexaHu4ecKkrue XapakTepUCTUKU

B) ympomraet npornecc popmoBaHus

7. KakuM 13 NpeasioKeHHbIX METOJJOB MOT'YT OBbITh IOTY4YEHbl HAHOIIOPOILKH
METAJUIOB JUIA U3rorosiieHust KM?

A) pacTBOpeHUE MeTallia

b) uctupanue meramia

B) ucnapenue meraina

8. UTO UCHONB3yIOT B KAUECTBE CBA3YIOLIEr0 MaTepruaia?

A) xaydyku

b) nopormnacTsl

B) TepmoriacTel

') peakToriacTbl

9. Kakyro posnp urpaet maTpuua sl KOMIIO3UIMOHHOTO MaTtepuasa?

A) oka3bIBaeT ONpeeNstollee BIUIHUE Ha CBOMCTBA KOMITO3UTA

b) siBisieTcs pacnpeneseHHbIM KOMIIOHEHTOM

B) BocIippHMMAaET OCHOBHBIE HAIPY3KHU

') cBsI3pIBAET pa3sHOPOAHBIE MAaTEPUAIIBI

10. Yem oOycrnoBieHo nosiBieHue HOBbIX cBoicTB KM mipu nepexojie k
HAHOJMCIIEPCHBIM cUCTEMaM?

A) BBICOKMM YpOBHEM JUCIIEPCHOCTH

b) BBICOKOI UHCTOTON MaTepuanoB

') BBICOKO# CTPYKTYPHOU HEOJAHOPOIHOCTHIO

11. Kakoit MeTo HE OTHOCUTCS K OCHOBHBIM METO/IAM MOJIYYEHUS YIVIEPOIHBIX
HAHOTPYOOK ¥ HAHOBOJIOKOH?

A) yroBoii

b) JlazepHo-TepMuueckuii

B) IIuponutnueckuit

') BuoTexHosorn4eckuii

12. O6pa3zoBaHue CyNepMOJIEKYJIbl B CYIIPAMOJICKYJIIPHON XUMUU MOKHO OTTUCATh
KaK:

A) Penienitop + cy6ctpat(bl)

b) Penienitop + penientop

B) Cy6ctpar + cyoctpat(bl)

I') Peuentop + MmoHOMEpHI

13. Kakoii U3 MUKPOCKOTOB U300pPETEH MO3KE OCTATBHBIX ?

A) CxkaHupyOIUi CUIOBOM MUKPOCKOII

b) Cxanupyromuii TyHHEIbHBIN MUKPOCKOIT
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B) PacTpoBsliii MUKpockon

I') [IpocBeunBaroIMii 3JIEKTPOHHBIM MUKPOCKOII

14. Kakast ©3 HAHOCTPYKTYp SIBISETCS TEPMOJANHAMUYECKH HEYCTONYUBON?

A) Muxkposmynbcus

b) Mutienbl

B) Yrneponnbsie HaHOTPYyOKH

') HanocTpykTypsl, hopMupyromuecss MHTEHCUBHOM MJIaCTUYECKOH negopMmanueit
15. Yro Takoe ynnepen?

A) JKenezoconepkaliasi HIHOCTPYKTYpa, UCIIOIb3yeMasi B METULIUHE

b) Yrneponnas HanoTpyOka

B) CemeiicTBO 1m1apooOpa3HbIX MOJIBIX MOJIEKYIT 001ei Gpopmyibr Cn

') [Inockuit muct rpaduTa MOHOMOJIEKYJISPHON TOJIIIHHBI

16. Kak mensieTcst Bkiiag MexdasHon 001acTy B 0011IMe CBONCTBA 00bEKTa MpHU
YMEHBIIIEHUH €ro pazMepa?

A) Ilpu ymeHbIIeHUH pa3zMepa 00beKTa BKIal Mex(a3zHoi 06JacTH B 001I1e
CBOICTBa 00BEKTA YMEHBILIAETCS

b) [Ipu ymenblieHnn pazmepa o0beKTa BKIaa Mex(azHoil o01acTu B o0ue
CBOICTBa 00BEKTA YBEIMUMBACTCSA

B) [Ipu ymenbliennn pazmepa o0bekTa BKIaJ Mex(pazHoi 00aacTu B o0OLme
CBOICTBA 00BEKTA MPOXOAUT uepe3 MakcumMyM npu 100 HM

I') Ilpu ymeHbIIeHUN pa3Mepa 00beKTa BKIIAL MeK(pa3HON 001acTH B 001IIHE
CBOMCTBA 00BEKTA MPOXOAUT yepe3 MUHUMYM Tipu 100 HM

17. Yto Takoe HAHOTPYOKH?

A) IlpoTsKkeHHbIE CTPYKTYPBI, COCTOSIIIME U3 CBEPHYTHIX '€KCArOHAJIBHBIX CETOK C
aTOMaMH YIJIEpOJIA B y3JIax

b) CemeiicTBO mapooOpa3HbIX MOJIBIX MOJIEKYT 001ei Gpopmynoit C,

B) [IpoTsikeHHBIE CTPYKTYPBI U3 YIVIEPOAHBIX MEPEIIETEHHBIX LENen

') MetaiutoopraHiuecKrue BUThIE MTOTUMEPHI

18. Uto Takoe pa3mMepHbIi 3P(HEKT B TEXHOJIOTMH HAHOMATEPUAJIOB?

A) 3meHeHne CBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT pa3Mepa 3JIEMEHTOB UX
CTPYKTYpBI

b) U3meHenue pazmepa HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEUTHUX YCJIOBHIA
B) 3MeHeHue cBOWCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHUX YCIOBUM
I') U3MeHeHune pa3mepa HaHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa

19. Yro o3nauaet TepMuH "HaHO"?

A) Hano (mo-rpedecku nanos) o3HadaeT KapJivk

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

B) Hano (no-utanpsHCKM nano) 03HA4YaeT MaJICHbKUI YeJIOBEK

I') Hano (mo-ucnaHcku nanes) 03Ha4aeT MEJIKOE KUBOTHOE

20. YkaxuTe NpaBUIbHYIO MOCJIEI0BATEIbHOCTh BUIOB JIUTOrpapuu B 3aBUCUMOCTHU
OT YMEHBUIEHUS pa3Mepa MNoJydyaeMbIX 3JIEMEHTOB UHTerpaibHbIX cxem (MMC)
A) OnTtuyeckas » Y @-nurorpadus » PeHTreHoBCKas » DNEeKTPOHHO-Ty4YeBast

b) DnexkrponHo-nyueBas » Pentrenosckast » Y ®-nurorpadus » Onruyeckas

B) Pentrenosckast » Y ®-nurorpadus » Ontuyeckas » DJIEKTPOHHO-TTydeBast

I') Y®-nurorpadus » Ontudeckas » DJISKTPOHHO-Ty4eBasi » PEHTreHoBCKas
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21. Kakoif MeTOJ] HE OTHOCUTCSI K OCHOBHBIM METOJaM IOJy4YEHHSI YIJIEPOAHBIX
HAaHOTPYOOK M HAHOBOJIOKOH?

A) lyroBoii

b) JlazepHo-Tepmuyeckuii

B) [Muponutnueckuii

') BuoTtexHosornyeckuit

22. Kakoe ompejeneHue HaHOTEXHOJIOTUH SIBJISIETCSl HauOoJiee MPaBUIbHBIM?

A) ynpasiieHue npoiieccamu maciurada menee 100 Hm BogHOM min Oosee
U3MEPEHMSIX.

b) BBOoA B feiicTBUE SIBIEHUS pa3MEPHOro 3Q¢eKTa, 4To NPUBOAUT K HOBBIM
IIPUMEHEHUSIM.

B) ucnons3zoBanue cBONCTB U OOBEKTOB U MaTepUajIoB B HAHOMETPOBOM MacIITade.
[') BO3MOKHOCTH KOHTPOJIUPYEMBIM 00pa30oM cO3/1aBaTh U MOAUPUIIUPOBATH
OOBEKTHI U UX KOMIIOHEHTHI pa3Mepamu Mmenee 100 HM, XOTs ObI B OJTHOM U3MEPEHUHU.

J1) cozmanue 6oJiee COBEPIICHHBIX MAaTEPHUATIOB, TIPUOOPOB M CHCTEM Pa3sMEPAMH MEHEE
100 HM.

23. JlucnepcHO-ynMpOYHEHHBIMUA HA3bIBAIOT KOMITO3UIIMOHHBIE MATEPUATIBL,. . .

A) CTpyKTypa KOTOPBIX COCTOUT W3 MATPHUIIBI M YACTHUIl BTOPOH (ha3bl, BBIJACIUBIICHCS B
MPOIIECCE CTAPCHHUS

b) ynpouHeHHBIC TBYMEPHBIMY HAIOJTHUTEISIMU

B) ynpouHeHHBIE OTHOMEPHBIMHU HATIOJTHUTEIISIMA

I') ynpoyHeHHBIE HYTb-MEPHBIMHU HATIOJIHUTEIISIMU

J1) yIpOYHEHHBIMH TIOJTHOCTHIO PACTBOPUMBIMHU B MAaTPHUIIE YaCTHIIAMH BTOPOU (a3bl
24, Yto B HAHOTEXHOJIOTMH O3HauyaeT abopeBuarypa NEMS?

A) HU3KODJIAaCTUYHBIE MEXaHWYeCKue CTPYKTYphI (non-elastic mechanical structures)
b) HopBexckoe acTrminioMmerpruyeckoe oomectBo (Norwegian estillometric society)
B) nanoanektpomexannieckue cucteMsl (nano-electro-mechanical systems)

[') HaHOPH3UM C MaTPUYHBIM CHHTE30M (nanoenzyme with matrix synthesis)

25. Yto Takoe «acceMOIep» B HAHOTEXHOJIOTHUH?

A) yCTPOMCTBO 117151 COPTUPOBKH MOJICKYJI IO THTIAM

b) Bua cencopa

B) HaHOQWABTP 7151 OUUCTKH BO3/1yXa

') HaHOPOOOT, CITOCOOHBIIN CO3/1aBaTh KOMUU CEOSl U IPYTUe MPEIMEThI

26. Kakne u3 nepeymciaeHHbIX MaTEPUAIOB IPUMEHSIOTCS IS CO3IaHUS
HAaHOMEXaHUYECKHUX CHCTEM?

A) MeTaibl

b) xpemuuii

B) nepeBo

') nonumepsbl

27. . K MeToiaMm XuMHUYECKOTO OCXKICHUS (PYHKITMOHAIBHBIX MOKPBITUI (METO/]
XOII-CVD) otHOCHT:

A) ocaxxnienre (QyHKIIMOHATBHBIX TOKPBITUIA Ha pab0Yre TOBEPXHOCTH H3ICITHS
MyTEeM T'eHepaIii BeIlecTBa B BAKYyMHOE IPOCTPAHCTBO KaMEPHI C Moaauei
peakimonHoro rasza (N,, O,, C\Hyu ap.);
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b) ocaxxnenre GyHKIIMOHATBHBIX MOKPHITHI Ha pab0OYne TOBEPXHOCTH U3JIEITHMA
IIyTEM BOJIOPOJHOI0 BOCCTAHOBJIEHHUS [1apOra30BbIX CMECEH, COAEPIKALLUX
raJIOr€HU/Ibl METaJJIa U COETMHEHHS], SIBIISIFOIIUXCS IOCTABIIMKOM BTOPOTO
KOMITOHEHTA ¥ BOJIOPO/Ia, KOTOPBIH CITY>KUT OJHOBPEMEHHO Ia30M-TPAHCIIOPTEPOM U
BOCCTaHOBUTEJIEM;

B) ocaxxieHre nOHOB MeTallla U3 BOJHOTO pacTBOpa XJIOpuIa MeTamia 6e3
MPOITYCKAHMS YE€PE3 HETO IEKTPUUECKOT0 TOKA.

28. 3roroBiieHue aeTajiel Wik uX TPpOTOTUIIOB METOOM Ja3epPHOI
crepeonurorpaduu (Metoq SLA) Ha3bIBAOT:

A) U3roTOBJIEHUE JETAIN WU €€ MPOTOTUIIA ITyTEM TOCIONHOTO TUCTIEPCUOHHOTO
oTBepJieHuUs noMepa ((hOoTOMOTMMEPHU3AIIMHN) C TTOMOIIIBIO Ja3epHOTO JIy4a;

b) uzrotoBnenus neranu myTeM U30UpaTEIHHOTO JIA3EPHOTO CIIEKAHMS TTOPOIIKOBBIX
MaTepHAJIOB U3 PA3IMYHBIX METANIOB, KEPAMUKH, MOTUAMHUIOB, TOJTHUKAPOOHATOB,
BOCKa, HCHMJIOHA;

B) usrorosienue Aeraneil nmpu HaparIMBaHUH CIOUCTHIX OOBEKTOB JI0 MOJHOTO
BOCIIPOM3BOJICTBA U3EIIHS.

29. 3a30pbl MEX1y IyaHCOHOM U MaTpPHIIEH B IITaMIIax JJig MPOOUBKHU-BBIPYOKU
I1acTMacc BhIOUPAIOTCA:

A) 60JIBIIMMU, YEM TIPU 00PAOOTKE METAIIIIOB;

b) MenbuMu, yem npu 00paboTKe METAILIOB,;

B) Takumu ke, kak npu 00paboTKe METaIOB.

30. CBapka noJuMepoB MPOU3BOAUTCS:

A) ipu TeMriepaType BsI3KOTEKYUYero COCTOSIHUS;

b) mpu remneparype BBICOKO3IACTHYECKOTO COCTOSIHUS;

B) npu koMHaTHO# TeMIieparype;

') mpu Temneparype miaBjIeHUs

Kntoy K Tectam:

No [TpaBunbHBIN No [IpaBunbHbIN No [TpaBuibHBII
BOII OTBCT BOII OTBET BOII OTBECT
poca poca poca
1 A 11 r 21 b
2 r 12 A 22 A
3 A 13 I 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 I 30 b

IlIxana oneHUBaHUsI Pe3yJIbTATOB TECTUPOBAHUS

% BepHBIX pelieHnil (0TBETOB) [[Ixana oneHUBaHUS

85 -100 OTJINYHO
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70 - 84 XOpOLIO

50- 69 YJOBJIETBOPUTEIBHO
0-49 HEYJOBJIETBOPUTEIBHO
8.2.4 UnauBuayaibHbIE 3alaHuA (3apaHus HA

CaAMOCTOSITEJIbHYI0 PadoTYy)

BapuaHT ungusmayansHoro 3aganua onpegenserca cornacHo Tabauue no cymme  AByX
nocneaHux umdp cTyaeH4eckoro wuopa.

Bapuant Howmepa 3amanui
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
18 19 38 57 76 95 114 133 152
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1. 3nauenne KM B COBpeMEHHOM MHpE U CBS3b C IPYTMMH HayKaMH.

2. OnpeneneHue NOHATUH — KOMIIO3UIIMOHHBIE MAaTepHallbl, KOMIIO3UTHBIE
MaTepHalIbl, KOMIO3UTHI.

3. Hcropuueckue acieKTsl JUCUMIUIMHBL. [[pEBHHE CTPOUTEIBHBIE MATEPHUAIIBI U3
Kommnosurta. JlpesHue noporu ¢ ucnosbzoBanueM KM.J/[peBHuE mocTpovku u3
KOMITI03UTa./[peBHUE Cy/1a U MOCTBI U3 KOMIIO3UTA.

4. O peanusanuu «IIporpammsl pazsutus KM B POy.

5. TlepcnexktuBbl U pobiemsl pazputus KM.

6. IIpuMepsl NPOAYKIIMU KOMIIO3UTOB B PO.

7. KpynHeiire HaydHbI€ LIEHTPHI U MIPEANPUATHS, 3aHUMAIOIIMECs pa3padoTKamMu B
obmactu KM.

8. Knaccudukarus kommno3utoB mo ['OCT 33742-2016.

9. TepmuHsbl u onpeaeeHus: KOMNo3uToB noaumepHeix mo 'OCT 32794-2014.

10. Knaccudukanus KM mo cTpykType u BUy HaIlOJIHUTEINS; 110 TUITY MaTPHUIIBL; 110
reOMETPUU APMUPYIOLIUX 3JIEMEHTOB.

11. Cxewmsl cTpykTypsl KM.

12. Pa3nuuHble reOMETPUN apMUPYIOIINX KOMIIOHEHTOB U CXEMbl apMHUPOBAHUS
KOMITO3HUTOB.

13. Knaccudpukauuss marpuuabix KM no cxeme apmupoBanusi (KOHCTPYKIIMOHHBIN
TPUHITAI).

14. KM u30TpONHBIE U AHU30TPOITHBIE.

15. XaoTuyHo- u ynopsigoueHHO-apMupoBaHHbie KM.

16. Knaccudukamus KM no pazmepy 4acTHIl HAIOJTHUTEIS.

17. Knaccudukamus KM no MeToaM mosry4eHus! (TEXHOJIOTHUYECKUI PUHIINII).

18. Knaccudukamus KM no HazHadyeHUIO (IKCILTyaTallMOHHbBIN PUHIINII).

19. Marpuunable CHUCTEMBI, COCTOSAIIME W3 HENPEepPhIBHON (a3bl (MaTpuiel) U
JTUCTIEPCHOM (pa3sbl.

20. KoMno3uuuu ¢ BOJIOKHUCTBIMU HAIOJTHUTEISIMH.

21. Kommo3uiuu, UMEIIINE B3aUMOINPOHUKAIONIYI0 CTPYKTYpPY JBYX WM OoJiee
HEeINpepbIBHBIX (a3.

22. Tunel KM ¢ MeTaminueckoi 1 HEMETAINIMYECKOW MaTpUILIEH.

23. Tunel KM no npupoae MaTpuIbI.

24, KM no npupoje u opmMe HaroTHUTE]IS.

25. ApmupoBanubsie KM u ux cBoiicTsa.

26. IlonmumepHbie KOMIO3UTHI Ha 0cHOBE BOJIOKOH (BITKM). Buast BIIKM.

27. Apmupyroimue BojJokHUCTbIe HanoHuTenu (ABH).

28. Cxemsl apmupoBanusi BKM.

29. Cxema cinoucteix KM.

30. Ocnosnble rpynisl [IKM. HenanosiHeHHbBIE TUTACTHKM.

31. Cocras u coiictBa BIIKM. Bri0bop ocHOBHbIX KOMIIOHEHTOB BITKM.

32. OcHOBHbIE BBl APMUPYIOIINX XUMAYECKUX BOJIOKOH.

33. Marpunua u ABH. Tepmonnacrsl.

34. CocraB TEPMOCTOMKUX TEPMOIUIACTOB. PeakTomiactsl. [ pymmbl peakToiacToB.
35. Buast KM ot coctaBa ABH.

36. AHM30TPOIHS PACTIOJIOKEHNS U ITTMHA BOJIOKOH.
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37. OcHoBubie BuAbl ABH. TpexmepHbie CTPYKTYpHI.

38. OcHoOBHbIE MapaMeTpbl MPOIECCOB noayueHus: KM.

39. Meroas! nonyuenus uznenni n3 BIIKM.

40. O6pabotka BIIM.

4]1. ApaMHIOIIIACTUKYU U UX CBOMCTBA.

42. CTexJIoniIacTUKH U YTJIENIACTUKHU, X CBOMCTBA.

43. Tlosy4yeHue CTEKIOMIACTUKOB U YTJIEIIACTUKOB.

44. TlonuMepHbIE MAaTPULIBI.

45. ba3anpTOIIACTUKHU U UX CBOMCTBA. BOpOMiIacTUKHU U UX CBOMCTBA.

46. Antudpuknuonasie KM u [TIKM u ux tpubo-TexHuyeckue CBONCTRA.

47. Vraerpadurosie antudpukironnsie [IKM. Opukimonnasie KM u TIKM.
48. Wzpmenus w3 HaHOkoMmmo3uToB. HaHokommosuTHas TpyOa. HanopasmepHsiii
penbed 1 cnocoObl ero GopMUPOBaHHS HA TTOBEPXHOCTH TPYOHI.

49. Metop! uccienopanus HaHoKM.

50. Tunsr matpuu. [lonsTre «matpuna». TpeboBaHUs K MaTpULIaM.

51. Tepmormuiactel. PeakTomnnactsl. DnacTOMEpHL.

52. MeToapbl MOJyYEHHS] METAUTMYECKUX U TOJIMMEPHBIX MATPHI] U UX CBOMCTBA.
53. Tunsl peakromiactoB. @eHOMIACTH. AMHUHOIUIACTHI.

54. Tlonuypetansl. [lonuddupHbIe MIACTUKU. IMOKCUIHBIC TIACTHKHU.

55. Ilpumenenue nonuyperana. [lonmmyperanoBbie IIJIaCTUKMU.

56. TepMmorutacTsl U yCIOBUS UX BBIOOpA.

57. Bugel tepmoruiactoB. [Tommatuien. [Homunponwuiien. [lomuctupolt.

58. MapkupoBka KM oTedecTBEHHOr0 MpOU3BOACTBA.

59. [lonyuenune 3arotoBok st KM. [Tonydyenue npenperos.

60. IIpenperu u npemnperoas TexHoynorus. Chepsl MpUMEHEHUS PETIPETOB.
61. [TonydeHue npenperoB METOIOM MIPOMUTKHU apMaTyphl B cMosax. [lomydenue
MIPENPETOB C UCITOIB30BAHUEM MMOPOIIKOBBIX TUCIIEPCHBIX MOJIUMEPOB.

62. XonauHrosas koMmanus « KoMmosur» u npeanpustvs, BXOAsSIIME B HEE.
63. ApaMHIHOE BOJIOKHO U UCTOPHS €0 MOSBICHUS.

64. CpolicTBa U IpUMEHEHUE apamMuia. BojgokoHa U3 apaMHIOB: 3a pyOeKoM U B
Poccun. ApamuHbie BOJIOKHA B KOMIIO3UTAX U UX THUIIBI.

65. KeBnapoBsie BOJIOKHA. ApaMUIHOE BOJIOKHO pycap. Tkanb «Pycapy.

66. Ocobas popma KM — coniBUYEBbIE (COTOBBIE) KOHCTPYKITHU.

67. CotoBast koHCTpYKIMs KM 1 hopmbl siueek 3anoIHUTES.

68. CocTaB COTOBBIX KOHCTPYKIIUH.

69. DD PexkTUBHOCTH COTOBOM KOHCTPYKIIUU B 3aBUCUMOCTH OT €€ TOJIITUHBI.
70. TexHOJIOTUHU NOIYYEHHUSI COTOBOTO 3aMOJTHUTENS U UX CPABHEHHE.

71. Tunbl BonokoH. X cpaBHUTENbHAS XapaKTEPUCTUKA

72. CTeKJIIHHbIE BOJIOKHA U UX IOCTOMHCTBA.

73. IIporecchl MOMy4YeHUs CTEKIOBOJIOKHA.

74. YraepoaHble BOJIOKHA: KApOOHU30BaHHbIE U rpaUTU-3UPOBAHHBIE.

75. IlonyyeHue yriaepoaHbIX BOJOKOH.

76. bopHble BOJIOKHA U UX ToJydeHue. bopoBosibppamMoBbIe BOJIOKHA.

77. Oprann4ecKkue BOJIOKHA.

78. Bonokna «KeBnap» 1 X TOCTOMHCTBA.
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79. CBolicTBa apaMUHBIX BOJIOKOH U CITOCOO UX MOTYUYEHUSI.

80. O6benuHEeHNE YIPOYHSIONUX JIEMEHTOB. TKaHU U TUTIBI TIEPETIICTCHUS.

81. Ocobennoctu cBoiicTB [IKM.

82. [IpunnunuansHeie Hepoctatku [TKM.

83. @akTOophl, NPUBOASIIME K yIydlIeHnIO cBOMCTB [IKM.

84. Cnoco0Osl nonyuenus KM u ITKM. IIpouecce! npu uzrorosnennn [TKM.

85. Ycanounsle npouecchl npu uzrorosiaenun [TIKM.

86. OcHoBHoii crioco0 nonyyeHust KM. Hoselit meton nonyuenus: [IKM.

87. BaxHeMIMe TUIIBI NPOMBIIUIEHHBIX CHJIAHOBBIX AIIIPETOB.

88. CpoiictBa [IKM Ha 0CHOBE KaoJIMHA U MOJUATUIIEHA BBICOKOU MIIOTHOCTH.

89. CroiictBa [IKM Ha ocHOBe rpaduta v noaunponuicHa.

90. ITpuembl 06paOOTKH HATIOTHUTEICH.

91. CriocoOb1 HaHeceHus anmpeTta. [IpeumMyIiecTBa 1 HEIOCTATKU ANIIPETUPOBAHMUS.
92. Ilonyuenue uzaenuit uz IIKM.

93. IlomydeHue MOJUMEPHOTO CJIOSI HA NOBEPXHOCTH HAIOJHUTENS METOJAOM
PaIUKAIBHON ITOJIMMEPU3ALUN.

94. [lonumepu3anus B IPUCYTCTBUU HAIIOTHUTEIEH.

95. CpaBHEHHE METOJA CMENIECHUS U TTOJTUMEPHU3ALMOHHOTO HAITOJIHEHHUSL.

96. IIpoextupoBanus uznenuii u3 KM ¢ 3a1aHHbBIM KOMILIEKCOM CBOMCTB.

97. MeTo bl UMHUTAIMH Tpoliecca GOPMHUPOBAHUS CTPYKTYPhI IPU PA3HBIX YCIOBUSIX
U pexxumax noiyuyenus KM.

98. IIporHo3upoBaHue peXKUMOB TnonyueHus wuzgenuii w3 KM ¢ 3agaHHBIM
KOMIIJIEKCOM CBOMCTB.

99. CoBpemenHbIl Tan npuMeHeHus: KM B pa3nuyHbIX 0Tpacisix IpOMBIIIIEHHOCTH.
100. ITpumenenue [TIKM npu cozmanuu mpoTUBOOOIEIEHUTETHHBIX HAHOTIOKPBITHH.
101. HaHOCTpYKTYypHpOBaHHBIEC YIJIEIIACTUKH U YTIECTEKIIOMIACTUKH.

102. HaHOKOMIIO3UTHI B @9POKOCMUYECKOW U aBUAKOCMHUYECKON ITPOMBIIIEHHOCTH.
103. IlepcnexktuBbl npumMeHeHnst KoMIIO3UTOB B AIIK.

104. OcHOBHBIE HaINpaBJICHUS! TPUMEHEHHS] KOMIIO3UTOB B CEIIBCKOM XO35MCTBE.

105. IlpeumymectBa u Henoctatku KM.

106. Onpenenenue HanoTexHoyoruu corsacio 'OCT P 55416-2013/ISO/TS
80004-1:2014.

107. Onmnpenenenune tepmuHoB 1mo 'OCT P 55416-2013/ISO/TS: nHanoauamnasoH,
HAy4YHbIE OCHOBBI HAHOTEXHOJOTUH, HaHOMaTepuasl, HAaHOOOBEKT, HAHOCTPYKTYpa,
HaHOCTPYKTYPUPOBAHHBIN Marepuail, TEXHUYECKUH HaHOMaTepuall,
MPOMBIILICHHBIN HaHOMarepuar, HAHOTEXHOJIOTUYECKOE IIPOU3BOACTBO,
HaHOpa3MepHbIE QD (PEKT U CBOMCTBO.

108. Tumbl HaHOMATEpHAIOB (COTJIACHO 7 MEXKIYyHAPOAHOW KOH(MEPEHIUU 10
HAHOTEXHOJIOTHUSM).

109. OO6nacTu npUMEHEHHsI HAHOTEXHOJIOTUM.

110. IIpuBenure npumMepsl NpoayKuu Poccniickoi HAHOMHTYCTPHUH.

111. HazoBute HayKku, MOSBUBIIKECS OJ1arogapsi HAHOTEXHOJOTHUSIM.

112. IIpuBeauTe HCTOPUYECKHUE IPUMEPHI HCIIOJIb30BAHNS HAHOTEXHOJIOTHIA.

113. be3zomacHOCTh HAHOTEXHOJIOTHIA.

114. Knaccudukanus puckoB U yrpo3 OT HAHOTEXHOJIOTUIA 00ILIero Xapakrepa.
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115. Puck ymepb6a myis 370pOBbSI B YCIOBUSX MPOMBIIIIEHHOTO HCIOJIb30BaHUS
HAaHOTEXHOJIOTHH.

116. Ilepeuncnure GakToOpbl, ONPEALIIONINE TOKCHYHOCTh HAHOMATEPUATIOB.

117. McTOUHMKHM NOCTYIJIEHUS] HAHOYACTUI] B OKPYKAIOILIYIO CPEY.

118. Ilytm murpanmum HaHOYACTHL B OKpyXxamwmei cpene. Ilytm nmocrynnenus
HAHOYACTHUII B OPTaHU3M YeJIOBEKa.

119. Mexanocunte3. Hanogabpuka. CKOpocTh pa3MHOKEHHS HaHO(aOpHK.

120. Hanodabpuka u3z JIHK. HanoakTioaropsl. XuMudyeckre HaHOAKTIOATOPHI.

121. Pemnukatopsl. MexaHu3M JBUKEHHUSI HAHOABTOMOOMIIA.

122. Kak Ha3pIBalOT HAHOPOOOTHI, CTIOCOOHBIX K CO3/IaHUIO CBOMX KOTIHI

123. TlorennumanbHas chepa npuMeHEHUIT HAHOPOOOTOB.

124. MeaunuHackrue HaHOPOOOTHI. UTo Takoe pecriuporut? Ero pazpadborunk?

125. T[IpobreMbl MEAUIIMHCKAX HAHOPOOOTOB.

126. BoeHHbIE HAHOTEXHOJIOTHH.

127. BoeHHbIe UCCIeNOBaHUS B 00JIACTH HAHOTEXHOJIOTUN. HaHOOpOHEKMITET.

128. IIpumeHeHrEe HAHOTEXHOJIOTUM B IPOMBIIIICHHOCTH.

129. HaHOTEXHOJIOTMHU NIPU YIIPOYHEHNUH JIETAJIEW U HHCTPYMEHTOB

130. CriocoObl HaHECEHUSI HAHOTTOKPBITHS.

131. [IpuMeHeHHe HAaHOTEXHOJIOTUN B aBTOMOOMIIECTPOCHUU

132. CaolicTBa TUCTHEB JI0TOCA — 3P PEKT JI0TOCA.

133. Ilepeuncnure psiji CrieNUAIBLHBIX MAaTEPUAIOB U U3JENN Ha OcHOBE «3(ddeKTa
JI0TOCa», 00JIaJAIOIIUX CAMOOYHIIIAIOIIMMUCS CBONCTBAMMU:

134. [lpuBenute cxemy peanusaiuu JoToc-3dexra.

135.  VYrnepoaHele HaHOMAaTepHUajbl: HaHOAJIMasbl, YIJIEPOJHBbIE HAHOTPYOKH,
dbynnepensl, rpade.

136. ABTOMOOWIbHBIC HAHOTIOKPBITHS.

137. Buapl HaHOMaTepuanoB. MacmTaOHbIN GakTop.

138. UckyccTBeHHBIE (CHHTETUYECKHE) HU3KOPA3MEPHBIE OOBEKTHI.

139. OObeMHBIE HAHOCTPYKTYpHpPOBAaHHbIE Marepuaabl (METaulbl U CIUIABBI,
KepaMHKa, [IEMEHThI, KOMIIO3UTHI U THOPUJIBI).

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

141. Poccuiickue u 3apyOexHbIe TPOU3BOAUTENN HAaHOMATEPHAIOB. X CTOUMOCTB.
142. DTtanbl pa3BUTHE MUKPOCKOITMYECKON M HAHOCTIMYECKON TEXHUKHU.

143. Metoabl nccineq0BaHNs TOBEPXHOCTH HA HAHOYPOBHE.

144. HanoMaHUIyJSATOPBL, 30HIbI U UX UCIOJIB30BAHUE.

145. TlpubopocTpoeHue Ajis HAHOMHIYCTPUU. MeTposorus, CTaHAapTU3AIIS U Cep-
TuuKanug npoaykiun. HanosnekTpoHnka, KOMIOHEHTHAs 6a3a U yCTpoiicTBa.

146. IIpumeHeHre HAHOIIPOLIECCOPOB HA aBTOTPAKTOPHON TEXHHUKE.

147. D¢dexT 0e3pI3HOCHOCTH U 00pPa30BaHUE CEPBOBUTHOM TUICHKHU.

148. JloTtoc-3¢d(deKT u caMoOYUIIAIONIUECs] TOKPBITHS.

149. MHKpeMeHTHBIE, 3BOJIFOLMOHHBIE U PAJMKAJIbHBIE HAHOTEXHOJIOTUU.

150. Hanotpubonorus. be3pa30o0pHbIil pPEMOHT TEXHUKH U 000PYA0BAHHUS.

151. Hanonpucaaku k TorumBam. HaHo100aBKH K cMa304HBIM MaTepHaiaMm.

152. Pemetannu3aHTbl U reOMOIU(PUKATOPHI.
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[IIkaja oneHUBAHUSA

[IIkana oueHnBaHUS Kputepuu onenuBanust

«OTIu4IHO» BBITIOJTHEHBI BCE 3aJaHUSI KOHTPOJILHOUW paboThI; paboTa BBIMOTHEHA
B CPOK, opopmileHHEe, CTPYKTypa U CTWIb pabOThl 0Opa3lOBHIC;
paboTa BBIMIOJIHEHA CAMOCTOSITENILHO, MPHUCYTCTBYIOT COOCTBEHHBIE
000011IeH s, 3aKTI0YEHUS U BLIBOJIBI.

«Xopormio» TEOpeTUIeCcKasl YacTh U pacueThl KOHTPOJIBHON pabOThI BHITOJHEHBI
C HE3HAYMTEIbHBIMH 3aMEYaHUSIMHU; padoTa BBHITIOJHEHA B CPOK, B
oopMIIeHHH, CTPYKType U CTHJIE MPOEKTa HEeT TPyObIX OMHOOK;
paboTa BBIMOJIHEHA CAMOCTOSTEIBHO, MPUCYTCTBYIOT COOCTBEHHBIC
00001IeHNS, 3aKTIOYCHNUS U BBIBOJIBI, MPABUIBHBIE OTBETHI HA BCE
BOIIPOCHI C IOMOIIBIO MPENOABATESI IPH 3aLTUTE PAOOTHL.

«Y IOBIIETBOPUTEIHHO» BBIIIOJITHEHHBIC ~ 3aJaHMs ~ KOHTPOJILHOM  paboThl  HMMEIOT
3HAUMTEIbHBIC 3aMeuaHHs; padoTa BBHINOJIHEHA C HapyIICHUEM
rpadpuka, B O(OpPMICHHH, CTPYKType U CTHIE pPabOTBl €CTh
HEJIOCTaTKH; paboTa BBIIOIHEHA CAMOCTOSATENBHO, MPUCYTCTBYIOT
cOOCTBEHHBIE 0000IIEHNS; OTBETHI HE HA BCE BOIPOCHI MPU 3aIlUTe

paboThI
«HeynoBneTBOpUTEIIBHO 3aJlaHusl B KOHTPOJIBHON paboOTe BBITIOJHEHBI HE TMOJHOCTHIO WIIH
» HETPAaBWJIBHO, OTCYTCTBYIOT WJIM CICJIaHbl HENPABUIBHBIC BBIBOIBI

u  0000menus; odopmiieHue pabOTBI HE  COOTBETCTBYET
TpeOOBaHMSIM; HET OTBETOB Ha BONIPOCHI IIPH 3aIINUTE PaOOTHI.

8.2.5. TemMbl i1 caMOCTOATEILHOM PadOTHI CTYICHTOB

TeMbl 17151 CAMOCTOATEIbHOI PA0OTHI:
1. Tepmunsbl u onpenesieHnss KOMIO3uToB nosuMepHbIX 110 ['OCT 32794-2014.
2. Knaccuduxanus kommosutos o I'OCT 33742-2016.
3. Kuaccugukauus KM no cTpykType v BUly HAIlOJIHUTENS; 10 TUILY MaTPHULIbI; 110
reOMETPUU apMUPYIOLIUX 3JIEMEHTOB.
4. Cxewmsl cTpykTypbl KM.
5. PaznuyHble reOMETpUH apMUPYIOIIHUX KOMIIOHEHTOB U CXEMbI apMUPOBAHHUS
KOMITIO3HUTOB.
6. Krnaccudukanus matpuunbix KM no cxeme apmupoBanusi (KOHCTPYKIMOHHBIM
PUHII).
7. KM u30TpOonHbIE U aHU30TPOIHBIE.
8. XaoTUYHO- U yIOPSA0YECHHO-apMHUpOoBaHHbIe KM.
9. Kiaccudukanus KM 1no pazmepy 4acTHUIl HAITOJTHUTEIIS.
10. Knaccudukanus KM no meTogaM nosiy4eHus (TEXHOJIOTMUECKUI MPUHIINIT).
11. Knaccudukarnus KM no HazHaYeHUIO (IKCIUTYaTallMOHHBIN MPUHITUI).
12.  MarpuuHble CHUCTEMBI, COCTOSIME W3 HENpepbIBHOW (a3bl (MaTpULbl) U
JUCTIEPCHOM (pa3bl.
13. Komno3uuuu ¢ BOJIOKHUCTBIMU HAITOJIHUTEIISIMU.
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14. Kommo3uiuu, UMEIIMe B3aUMOIPOHUKAIONIYI0 CTPYKTYpY ABYX HIH Oojee
HEMPEePHIBHBIX (a3.

15. Tunet KM ¢ MeTaimmnueckor 1 HEMETAUIMYECKOW MaTPHULIEH.

16. Tuner KM no npupoae mMaTpuisl.

17. KM no npupojie u GpopmMe HamOITHUTEIS.

18. ApmupoBannsie KM u ux cBoicTBAa.

19. TlonumepHbie KOMIIO3UTHI Ha 0OcHOBE BOJIOKOH (BITKM). Bunbr BIIKM.
20. Apmupyromue BoJIOKHUCThIE HanosiHuTeu (ABH).

21. Cxewmsl apmupoBanusi BKM.

22. Cxewma crnouctbix KM.

23. OcHosnble rpynnsl [IKM.

24. Cocras u cBorictBa BIIKM.

25. Bri6op ocHOBHBIX KoMIIoHEHTOB BITKM.

26. OCHOBHBIE BUJbl APMUPYIOIINX XUMHUUYECKUX BOJIOKOH.

27. Marpuua u ABH.

28. Tepmonnactel. CocTaB TEpMOCTOMKUX TEPMOILIACTOB.

29. Peakrtomnnactsl. [ pynnsl peakTomiacTos.

30. Buasr KM ot coctaBa ABH.

31. Crenens apmupoBaHus U pacrnosiokenue BojaokoH B ABH u BIIKM. O6némHubie
CTEIIEHU apMHUPOBAHMUSI.

32. AHM30TPOIHS PACTIOJIOKEHNS U ITTMHA BOJOKOH.

[IIkaja oneHUBaAHUSA

[Ikana oneHUBaHUS Kpurepun onennBanus

«OTIn4HO» OOyuatommiicss TIIyOOKO M COJAEPKATEIbHO PACKPBIBAET TEMY
CaMOCTOSITENIbHOM paboThl, HE OMYCTUB OMMOOK. OTBET HOCUT
Pa3BEPHYTHIN U UCUEPIIBIBAIOIINN XapaKTED.

«Xopomio» OOyuaromuiicss B 1€JIOM PacKpbIBa€T TEMY CaMOCTOSITEIHHOM
paboThI, OJHAKO OTBET XOTA OBl HA OJWH M3 HHUX HE HOCHUT
Pa3BEPHYTOTO U UCUYEPIIHIBAIOIIETO XapaKTepa.

«Y IOBIIETBOPUTEIILHO OOyuaromuiicss B LEJIOM PAacKpbIBaeT TEMY CaMOCTOSITEIbHOM
paboTBl W JOMyCKaeT psii HETOYHOCTEeH, (parMeHTapHO
PacCKpBIBaCT COACPKAHUE TEOPETHYECKUX BOIPOCOB WIH HX
pacKpbIBaeT COAEP/KATEIbHO, HO JIONYCKas 3HAYUTEIIbHbBIC

HETOYHOCTH.
«HeynoBneTBOpUTEILHOY OOyuatomuiicss He BaeeT BEIOPAHHOM TEMON caMOCTOSITEIbHOM
paboThI
8.2.6. NuauBuayajbHble 3aJaHUSl ISl BBINOJHEHUS PAaCYeTHO-

rpadguveckoii padoThl, KypcoBoii padoThI (POEKTA)
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PI'P, KP u KII no qucuunnune «MartepuanoBeneHue» padbodeil mporpaMMoi u
y4e€OHBIM TUIAHOM HE MPETYCMOTPEHBI.

8.2.5. TemaTuka KpPyIJIbIX CTOJIOB, IMCKYCCHIi, IMCILYTOB.

I. OcHoBHBIE MOHATHS, CBA3AHHBIE C KOMIIO3WTHBIMH M HAHOMAaTEpHalaMU U HX (PU3HKO-
XUMHUUYECKUMHU cBoMcTBaMHU. OOCYKI€HIE OCHOBHBIX MOAX0/I0B K CHHTE3y HAaHOMAaTEepHaJIOB.

2. Posb 00beMa U TIOBEPXHOCTH B (PU3HYECKHMX CBOWCTBAX HAHOPA3MEPHBIX 00BHEKTOB. THITHI
B3aUMO/ICHCTBUS MEXy HAHOOOBEKTaAMU

3. OGcyxaeHne HAHOTEXHOJOTMYECKUX AaCIEKTOB TMOJMMEPHBIX  CHCTEM: HaJMOJEKYJIIpHas
CTPYKTYpa HOJIMMEPOB — KIIyOOK, Ii100yJ1a.

4. KoncTpynupoBanue, IpUMEHEHHE U KOHTPOJIb KAYECTBA KOMITO3UIIMOHHBIX MATEPUAJIOB

5. OcuoBnsle knaccel KM. Tunst KM: ¢ meTaimnyeckoi u HemeTamummuecko Marpunieid. KM

10 MPHUPOJE MATPULIB: TEPMOpEaKTHUBHAs, TepMoIUiacTuuHas, rudpuanas. KM mno npupone u
(dbopmMe HaOTHUTEIS.

6. PeakTomiactel 1 TepMoIIacCTH4HbIE TOJIMMEpPHI. [lomydeHnne, cTpoeHne, CBOWCTBA, IPUMEHEHHE

[IIkaja oneHUBaAHUSA

[IIxana oueHuBaHUA Kpurepun oueHnrnBanus

«OTau4HO» OOyuatomuiics TIIyOOKO U COJEPXKATEIbHO PACKPBIBAET TEMY
KPYIJIOTO CTOJa, HE JOMYCTUB OLIMOOK. ApPryMeHTalHsi HOCHUT
Pa3BEPHYTHIN U UCUEPIIBIBAIOIIUN XapaKTED.

«Xopouio» OOyuaromuiics B LEJIOM pacKpblBaeT TeMy KpYIJIOTO CTOJA,
OJIHAKO apryMeHTalus HE BCErJla HOCUT pa3BEPHYTOrO0 U
MCUEPIBIBAIOIETO XapaKTepa.

«Y 1OBJIETBOPUTEIILHOY OOyuatomuiics B 1IEJIOM PAcKphIBAaeT TEMY KpYyIJIOro CTojia U
JOMYyCKaeT P HETOYHOCTEeH, (parMEeHTapHO pPaCKphIBAeT
CoOJIep’KaHue BOIIPOCOB WM MX PACKPBIBAET COJEP)KATEIBHO, HO
JIOTyCKasi 3HAYUTEIbHbIE HETOYHOCTH.

«HeynoBneTBOpUTEIEHO» OOyuaromuiicst He BiajeeT BbIOpaHHON TEMOW KPYTJIOro cToja
8.2.6. OHEHOYHBIE CPEACTBA HPOMEXKYTOYHOI'O
KOHTPOJIA

Bonpocsel (3aganust) 1Jisl 3a4era:

1. OnpeneneHre NOHATUN — KOMIIO3UIIMOHHBIE MAaTEPUAIIbI, KOMIIO3UTHBIE
MaTepUAIIbl, KOMIIO3UTHI.

2. Ilepcnextussl U mpobnemsl pazputust KM B PO.

3. Kinaccuduxanus kommnosutos o I'OCT 33742-2016.
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4. Tepmunsl u onpeaeneHus: Komno3uToB noaumepHeix mo 'OCT 32794-2014.
5. Knaccudukaums KM no cTpykType ¥ BULy HAIIOJIHUTENS; 10 TUITY MaTPHULIbI; 110
reOMETPUU APMUPYIOLIUX 3JIEMEHTOB.

6. Cxewmsl ctpyktypel KM. Pasnuunble reoMeTpun apMHAPYIOIMHAX KOMIIOHEHTOB U
CXEMbl aPMUPOBAHUSI KOMIIO3UTOB.

7. Knaccudukamus matpuunbix KM no cxeme apmupoBanusi (KOHCTPYKUIMOHHBIN
PUHIAI).

8. KM u30TponHbIie 1 aHU30TPOIHBIE.

9. Knaccudukanus KM mo pasmepy yacTuil HArOJIHUTEIS.

10. Knaccudukarus KM o meTogam nosrydeHus (TE€XHOJIOTUYECKUN TTPUHITHIII).
11. Knaccudukamus KM no HazHayeHUIO (IKCILTyaTallMOHHbBIN TPUHIINII).

12. MarpuyHbie CUCTEMBI, COCTOSIIUE U3 HEMIPEPHIBHON (a3bl (MAaTpUIIbl) U
JUCIIEpCHOM (ba3kbl.

13. KoMno3unuu ¢ BOJIOKHUCTBIMHU HAITOJTHUTESIMHU.

14. Tuner KM no npupoae maTpuisl.

15. KM no npupoje u ¢popmMe HamOITHUTEIS.

16. ApmupoBannusie KM u ux cBoicTBa.

17. TlonumepHbie KOMIIO3UTHI Ha 0cHOBE BOJIOKOH (BITKM). Bunsr BIIKM.

18. Apmupyrtoiue BoJIoKHUCThIE HanoHuTeu (ABH).

19. Cxemsl apmupoBanuss BKM. Cxema cnouctsix KM.

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

21. Matpuna u ABH. TepmoriacTsl.

22. CocTtaB TEpMOCTOMKHUX TEPMOILIACTOB. PeakTomnnacTsl.

23. Buaer KM ot coctaBa ABH.

24. CreneHb apMHUpOBaHUS U pacnoyioxkeHrue BojiokoH B ABH u BITKM.

25. Meto/bl NOBBIIICHUS CTEIIEHH ApMHUPOBAHUSL.

26. OcHosnble Buabl ABH. TpexmepHbIe CTPYKTYPBI.

277. OCHOBHBIE MTAPAMETPBI MPOLECCOB MOTydYeHUss KM.

28. ApaMHIOIIACTUKHU U UX CBOMCTBA.

29. IlonuMmepHbIE MAaTPULIBI.

30. Autudpukuronasie KM u [IKM u ux tpuboTrexHuueckue CBOUCTRA.

31. VYraerpadurossie anTudpukunonssie [IKM.

32. ®puxkunonnsie KM u I[TKM.

33. lucnepraimoHHble MeToAbl. KOHIEeHCAIlMOHHBIE METO/BI.

34. W3znenust u3 HaHokomMno3uToB. Hanokommno3uTtHas Tpy6a. HanopasmepHsrit
penbed u crnocoOsl ero GopMUpPOBaHUS HA TTOBEPXHOCTH TPYOBI.

35. Meroas! nccaenopanust HaHOKM.

36. Tunsl peakroniacTtoB. @eHOMIACTh. AMUHOIUIACTHI.

37. Nomuyperansl. [TonurdupHbie MIACTUKUA. DTOKCHIHBIE MJIACTUKH.

38. Tepmomutactsl u ycnoBus ux BeiOopa. Bunbl Tepmoriactos. [Ipumenenne
TEPMOIUIACTOB U U3/ICIIUNA U3 HUX.

39. OcHoBHbIC BUIbI HanoHUTeeH. Llenb HamoaHUTENICH.

40. TucriepcHbIE HAIIOJHUTEIN U UX TUIOTHOCTb.

41. Ilopucteie HanosHUTENM. [l0JBIE TUCTIEPCHBIE HATTOTHUTEIIH.

42. HanosHUTENN CTIEUAIbHOTO IPAHYJIOMETPUYECKOTO COCTaBA.
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43. TkaHble U HETKAHbIC HAMIOJHUTEIIH.

44. Tlomyuyenue npemnperos. [Ipenperu u npenperosas TexHomorus. Cdepbl
NPUMEHEHUS TPENPETOB.

45. ApamuaHoe BoJIOKHO. CBOMCTBA U MpUMEHEHNE apaMua. KeBimapoBbie BOIOKHA.
46. Ocobas popma KM — conaBuueBbie (COTOBBIE) KOHCTpYKIUU. VX cocTaB.

47. YrnepoiHble BOJIOKHA: KapOOHU30BaHHbIE U rpaduTu3upoBanubie. [lomyuenne
YTIE€POIHBIX BOJOKOH.

48. bopHble BOJIOKHA U MX TMolydyeHre. bopoBosibppamMoBbie BOJIOKHA.

49. O06benMHEHHE YITPOUYHSIOIINUX JIEMEHTOB. TKaHU U TUIIBI EPETICTEHUS.

50. TexHuko-3KOHOMHUYECKHE NpeuMyliecTBa KM.

51. OcHOBHBIE NOHATHUS U ONPEECICHUS B HAYKE O HAHOCUCTEMAX U B
HaHOTEXHOJOruH. [IpuMepbl NpUPOIHBIX U UCKYCCTBEHHBIX HAHOOOBEKTOB U
HAHOCHCTEM: OCOOCHHOCTH UX (PU3NYECKUX U XUMUYECKUX CBOMCTB. MeToabl
HaHoTexHojdorui. Knaccugukanns HaHoMaTepraioB Mo pa3MEPHOCTH (C
IPUMEPAMH).

52. OcobeHHOCTH PU3NYECKUX B3aMMOJICUCTBHI Ha HAHOMAacIITabax: pojib 00beMa
Y TIOBEPXHOCTH — I'PaBUTALIMOHHBIE U 3JIEKTPOCTATUYECKUE B3auMoieicTBYs. Ban-
nep-BaanbcoBbl B3aumonenctBus. I (PEeKT reKkoHa.

53. OcoOeHHOCTH MOJIOUIEHUS U IPEJIOMIICHHS CBE€TA B HAHOCTPYKTYPHUPOBAHHBIX
cpenax. KauectBennoe o0bsicHeHue 3TuX 3 PexroB. @OTOHHBIE KPUCTAILIBI.
[Tpuniun aeictBusi. OCOOEHHOCTH MarHUTHBIX CBOMCTB HAHOOOBEKTOB.

54. Ontuueckoe paspenieHue 1 nudpakimonusiii mpenen. KondokanpHas
mukpockonusi. STED-mukpockomnus.

55. OcHOBHbIE MOHATHUS KBAHTOBOM MEXaHUKU: MOCTynaThl bopa, runoresa nie
Bbpoiins, mpuniun HeonpeaenaeHHocTy I'eiizeHOepra, mpupoia BOJIHOBOIO MPOIecca U
ypaBHeHue lpénunrepa.

56. Metamisl, TOJYNIPOBOAHUKH U IUDJICKTPUKH — 30HHAS Teopus. KBaznyacThupbl.
Yposenp @epmu. 3aKOH TUCIEPCUN TPSIMO30HHOTO MOJYIIPOBOJIHUKA.

57. TlonynpoOBOJHUKOBBIE F€TEPOCTPYKTYPBI. METO MOJIEKYIISIPHO-TTy4EBOM
AIUTAKCUU U MEXAHU3MbI POCTa IJIEHOK. Y CTPOMCTBO M MPUHLKUII pabOTHI Jlazepa Ha
KBaHTOBBIX TOYKAX.

58. TpaHCHOPT 2JIEKTPOHOB B HAHOCTPYKTYpax. OaHosnekTpoHuka. COMHTPOHUKA.
59. IloBepxHocTHOe HaTshKeHue. Y paBHeHue KOura-/{ronpe. ['uapodobHbIC U
rupoduiIbHbIe MoBepXHOCTU. KpuBH3Ha noBepxHocTH. YpaBHeHnue Jlamnaca.

60. Dddext noroca. DakTOPsI BIUSIONINE HA TUAPOHOOHOCTH TOBEPXHOCTH.
Mopens Bennensi. Monens Kaccu. Ilpumenenue addexra motoca.
Mukpo/HaHOUMIPUTHHT THAPOGOOHOTO MOTHMEDA.

61. Mopdonorudaeckoe MHOT00Opa3ue HAHOIUCIIEPCHBIX cucTeM. AMOp(HBIC 1
KpUCTajuInyeckre Mmarepuainsl. Me3zodasel. Kitaccudukanns HAaHOIOPUCTHIX U
HaHOJIMCIIEPCHBIX MAaTEPUAJIOB: M0 TEOMETPUUECKOMY CTPOEHUIO, KilacCu(UKaus
PanymikeBruya, no xapakTepy TEKCTYpBbI.

62. be3moaenbHbIe XapaKTEPUCTUKNA HAHOMIOPUCTHIX ¥ HAHOAMCIIEPCHBIX
MaTepHaJioB.

63. YnenbHas MOBEPXHOCTh MAaTEPUAIIOB, pa3MeEp YACTHIL U TOP.

64. TepmuHONOrMA, UCNOJB3yEMas MIPU U3YUYECHHUH TUCTIEPCHBIX cucTeM. Da3oBbie
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IpeBpalleHusi B TOMOTeHHbIX cpenax. Kitaccuueckas Teopust 3apoableo0pa3oBaHusl.
Kunernueckuii KOHTPOJIb KPUCTALIIOO0PA30BAHUS.

65. OOue noaAXoabl K CHHTE3Y HAHOCTPYKTYPUPOBAHHBIX MaTEPHUAIIOB.
JIutorpaguyeckre METOABI — 3JEKTPOHHO-TY4YEBAsl © HOHHO-ITy4eBasi JIUTorpadus,
MUKpocepHas tutorpadusi, HaHoauTOorpadus, MArkas Jutorpadus, MUKpOIeyaTh.
MUuKpO-371€KTpOMEXaHUYECKUE CUCTEMBL. MEXaHOXUMUS — IIOMOJ U
JUCIIEPTUPOBAHUE.

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

67. MeTo1bl XUMHUYECKON TOMOT€HU3ALNN: TUPOJIU3 a3p030J1ei, CyOIuManuoHHas
CylIKa (KpMOXMMHUYECKast TEXHOJIOTHs), THIAPOTEPMAIIbHBIA METO/,
CBEPXKPUTHUECKAsI CyIIKa (IIOJIy4eHUE a’poreseil).

68. MeToapl cHHTE3a HAHOMATEPUAJIOB «CHU3Y-BBEPX». TepMOIHHAMHKA
caMOCOOPKHU U CaMOOPraHU3aul — TEPMOIMHAMUYECKUE TTOTEHIHAIIBI.

69. MeTtoapl cHHTE3a HAHOMATEPUAJIOB «CHU3Y-BBEPX». MOJIEKYISIpPHO-ITyYeBast
snutakcus (PVD). Xumuueckoe ocaxenue. [Inéuku Jlenrmiopa-biomxerr.

70. XuMUYEeCKME UCTOUYHUKH TOKA: MPUHLIMI JeHCcTBUS Li-HOHHBIX OaTapei,
aAHO/IHBIE U KaTOJHBIE MAaTEPHUAJIBI.

71. HaHOKOMMO3UTHI: OTJIMYME OT MUKPOKOMIIO3UTOB, TUCIIEPCHOCTh U (popma
YaCTHUIL HAIIOJTHUTEIIS.

72. HaHOKOMIO3UTHI C IOJIMMEPHOU MATPUIIEH: TUIIBI MATPULL U HATIOJTHUTEIIS.

73. HaHOKOMIIO3UTHI € TOJIMMEPHON MaTPUIIEH: JIEKTPUUECKAE U OIITUYECKUE
cBoiicTBa. [Ipumepsi.

74. CnocoObl MPUTOTOBJICHUS TOJUMEPHBIX HAHOKOMITIO3UTOB HAlOJHEHHBIX
yTIEPOAHBIMU HAHOTPYOKAMU — U30TPOIHBIX U aHU30TPOIHBIX.

8.3. MeToanueckue MaTepuaJibl, ONpeAeIA0IIMe MPOLeAYPbl OLeHNBAHUS
3HAHU#, YMEHH, HABBIKOB U (WJIH) ONBITA AEATEIbHOCTH, XaPAKTEPHU3YIOLIHX
Tanbl GOpMUPOBAHUSA KOMIIETECHIIUA

OCHOBHOW 1LENbI0 IPOBEICHUS IPOMEKYTOUYHOM aTTECTALUU  SABIISIETCS
OTIpEJICIICHNE CTEMEHNW JOCTHKCHHUS IeJed 1o yd4eOHOW JUCIUIUITMHE WIN e¢
pasnenam. OCYIIECTBISETCS 3TO IMPOBEPKON M OIEHKOW YPOBHS TEOPETHYECKOM
3HAaHHWH, TIOJYYEHHBIX OOYYalOIUMHUCS, YMCHHS TPUMCHITh HMX B PEIICHUU
MPaKTUYECKUX 3ajJlay, CTEMEeHM OBJIAJICHUs] OOyYalolUMHCS TPAKTHUYCCKUMHU
HaBBIKAMU U YMEHHSMHU B 00BbeMe TpeOOBaHMI paboueil MporpaMMbI 1O JTUCIHUILIMHE,
a TaKKe UX YMEHUE CaMOCTOATENLHO padoTaTh ¢ y4eOHOM JIUTEpaTypOH.

Opranuzaiusi MpOBEACHHS MPOMEKYTOUYHON aTTeCTallMu perjaMeHTHpOBaHa
«Ilomoxennem 00 opraHuzanuu o0pa3oBaTEILHOIO IIporiecca B (denepaaTbHOM
rOCyJJapCTBEHHOM aBTOHOMHOM OOpa30BaTeIbHOM yUpexAcHUH «MOCKOBCKHIA
MOJINTEXHUICCKUN YHUBEPCUTET
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8.3.1. Iloka3aTe/n OLeHMBAHUS KOMIIETEHIUI HA Pa3jMYHBIX 3TaNax UX
¢popMupoBaHus, AOCTHKEHHE O0YyYAIONIMMHCH IUIAHMPYEMbIX pe3yJbTATOB
00yuyeHHs 10 JUCHUILINHE

Kon n nanmenoBanue kommnereHnun ITK-4. CnocoGen ocymecTBiasTh TeXHOJOTHYECKYI0 MOATOTOBKY
NMPOU3BOJICTBA JleTaJleil MAIIMHOCTPOEHUSA CPeHell CJI0KHOCTH

Kputepuu onennBanus

Jrtan
(ypoBeHb)
HEYA0BJIETBOPHUTEIBHO | YAOBJIETBOPUTEIHHO Xopouo OTJIMYHO
3HATH OOyuaromuiics OOyuaromuiics OO0yuaromuiics OOyuaronuiicst
JEMOHCTPHPYET  TOJNHOE | JAEMOHCTPHPYET JIEMOHCTPUPYET JEMOHCTPUPYET
OTCYTCTBUE WIN | HETMOJIHOE COOTBETCTBUE | YaCTHYHOE MOJIHOE  COOTBETCTBHE
He/I0CcTaTouyHOe CIIC/TYIOLINX 3HaHMH: | COOTBETCTBHUE CIIEAYIOIMX  3HAHHUH:
COOTBETCTBHE CJICAYIONIUX | BUMBI HaHO- U | CIEAYIOIUX 3HAHWIL: | BUJBI HaHO- u
3HAHWH: BUABI HAHO- W | KOMIIO3ULIMOHHBIX BUJIBI HaHO- U | KOMIIO3UIIMOHHBIX
KOMITO3UIINOHHBIX MaTepHalioB M CHOCOOBI | KOMIO3UIMOHHBIX MaTepHaJIOB M CIIOCOOBI
MAaTepHAJIOB U CIIOCOOBI UX | HMX IOJIY4eHHUS; MaTepHanoB U | UX MOJy4YeHUs;
MOy YCHHUS; OCHOBHBIC HAay4YHO- | CHOCOOBI UX | OCHOBHBIC Hay4YHO-
OCHOBHBIC HAay4YHO- | TEXHUYECKHE MPOOJIEMBI | MOJTYyYCHUS; TEXHUYCCKUE
TEXHUYECKHE  MpoOieMbl | HaHO- U | OCHOBHBIE  Hay4yHO- | IpOOJEMbl HAHO- W
HaHO- ¥ KOMITO3UIIMOHHBIX | KOMIIO3UIIMOHHBIX TEXHHYECKHE KOMITO3MILIMOHHBIX
MarepuaioB U | MarepuaioB U | mpoOieMbl HaHO- M | MarepualioB u
MEPCIIEKTHBBI UX MIePCIIEKTHBBI UX KOMITO3MLIMOHHBIX MIEPCIIEKTHBBI UX
Pa3BUTHUS U NIPUMEHEHHS B | Pa3BUTHA U IPHUMEHEHUS | MaTepHAIIOB U | pa3BUTHUA u
MAaIINHOCTPOCHHUH; B MAIIMHOCTPOCHUH; HEPCIEKTUBBI UX NPUMEHEHHUS B
OCHOBHBIC IIPHHLMIIBI M | OCHOBHBIC NPHHUUIBI H | Pa3sBHTHA U | MalluHOCTPOCHHH;
METOJIbI KOHCTPYUPOBAHUS | METOJBI NpUMCHEHHS B | OCHOBHBIC IIPHHIIHUIIBI U
HOBBIX MaTepUaJIOB; KOHCTPYHUPOBaHUS MaIIMHOCTPOCHUH; METOJIbI
(PU3UKO-XMMUYECKHE HOBBIX MaTepHaJIOB; OCHOBHBIE TIPHHIMIEI | KOHCTPYHUPOBAHUS
MEXaHU3MbI (DU3UKO-XUMUYECKHUE u METOJIbl | HOBBIX MAaTEpPHAJIOB;
BO3HUKHOBEHHS MEXaHU3MBI KOHCTPYHPOBaHUS (PU3UKO-XUMUYECKHUE
pasMepHBIX 3((EKTOB — | BOBHHKHOBEHUS HOBBIX MaTepUaJIOB; MEXaHH3MBI
UMETb TNPEACTaBICHUS O | pasMepHBIX 3P(EKToB — | PU3MKO-XMMHUYECKHE | BOSHHUKHOBEHHMS
npubdopax U | UIMETh IPEACTABICHUS O | MEXaHU3MBI pa3MepHBIX 3P PeKTOB
YCTPOMCTBAX, npubopax U | BOSHUKHOBCHHS - HUMETh
UCTIOJIb3YEMBIX JuUIsl | ycTpoiicTBax, pa3sMepHBIX Npe/CTaBICHUS 0
IOy 4E€HHS U | UCTOJIB3yEMBIX st | 9¢p¢peKToB — uMeTh | mpudopax u
UCCIIE0BaHNUS MOJTy4eHHs U | IpeAcTaBIeHUS 0 | ycTpolicTBax,
HaHOKOMITO3UTHBIX UCCIIE0BaHUS npudopax U | MCHOJIb3YyEeMBIX UL
MaTepHaos; HAaHOKOMIIO3UTHBIX yCTpOHCTBAX, HOJTyYCHHS u
OCHOBBI pa3paboTKU | MaTepHalIOB; UCTIONB3YEeMBIX  JJISL | MCCIESIOBaHU
0€30TXO/IHBIX, OCHOBBI pa3paboOTKU | MOTydYEeHHS U | HAHOKOMIIO3UTHBIX
9HeprocOeperaronmx U | 0E30TXOIHBIX, UCCIICIOBAHUS MaTepHalloB;
9KOJIOTUYECKH YHUCTBIX | dHEProcOeperaromx W | HAHOKOMIIO3UTHBIX OCHOBBI  pa3pabOTKu
KOMIIO3HTOB; 9KOJIOTMYECKH  YHCTBIX | MaTepualioB; 0E30TXOHBIX,
- TyTH TOBBIIICHUS KOMIIO3HTOB; OCHOBBI pa3paboTKu | PHEprocOeperaonmx u
JIOJITOBEYHOCTH M3JIENUH - Iy TH MOBBILICHUS 0€30TXO/IHBIX, 9KOJIOTUYECKH YHUCTBIX
Ha OCHOBE IIPHMEHEHUS JOJITOBEYHOCTH U3ACNUH | SHEpProcOeperarimx | KOMIIO3HTOB;
KOMIIO3HTOB Ha OCHOBE IPUMEHEHUS | U 9KOJIOTHYECKH | - ITyTH HOBBIILICHUS
KOMIIO3UTOB YHUCTBIX KOMIIO3UTOB; | JOJTOBEYHOCTH
- IIyTH MOBBILICHUSL W3JIeNNiA Ha OCHOBE
JIOJTOBEYHOCTH MIPUMEHEHHS
W37IEeINH Ha OCHOBE KOMITO3MTOB
MIPUMEHEHHS
KOMITO3HTOB
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yMeTb OOyuatomuiics He ymeer | OOydaronuiics OO6yuaromuiics OO0yuaromuiics
WIKH B  HEJIOCTATOYHOH | JEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
CTETNeHU yYMEET | HEMOJHOEe COOTBETCTBHE | YaCTUYHOE MOJIHOE  COOTBETCTBHE
BBIIIOJIHATD: HaxXoJIuThb CJICAYIOUINX yMeHHﬁZ COOTBETCTBHE CJICOYIOMINX yMeHI/Iﬁ:
Hay4HbIC  CBEICHUS B | HAXOIUTh HAy4YHBIC | CIEAYIOIUX YMEHUI: | HAXOIWUTh Hay4HbIE
o0IIeHAY YHOM U | cBesieHUs B | HAXOAUTh HAYYHBIC | CBEACHUS B
CIEIUATBHOM TUTeparype; | obIIeHaydYHON U | cBeleHUs B | oOIeHAYYHOM "
ohopMITATh TEXHUUYECKYIO | CHEHUATBHOM o0IeHayyHo U | crenuanbHON
JOKYMEHTAI[MH B JIUTEpaTypE; CIeIHaIbHOM’ JUTEpaType;
COOTBETCTBHHU C oopMITATH JIUTEPATYPE; oopMIIATH
JEUCTBYIOIUMHU TEXHUYECKYIO oopMIISATH TEXHHUYECKYIO
cTaHgapTaMu, JOKYMCHTallUU B TEXHUYCCKYIO JOKYMCHTallUU B
TEXHHUYECKUMH COOTBETCTBHHU C JIOKYMEHTAILUK B COOTBETCTBHH C
YCIOBUSIMH, TIOJIOKECHUSIMU | IEHCTBYIOIINMHE COOTBETCTBUH C JICUCTBYIOIIUMU
U MHCTPYKIUSIMU; CTaH/IapTaMH, JIEHCTBYIOIIUMU CTaH/IapTaMH,
MPOTHO3UPOBATH CBOUCTBA | TEXHHUUYCCKUMH CTaH/apTaMHy, TEXHHUYECKUMHU
KOMIIO3UTOB Ha OCHOBEC ycCioBUsAMH, TEXHUYCCKUMHU yciaoBusaMH,
3HAHWN 0 MEXaHHUYECKHUX U | MOJOXKEHUSIMU U | YCIIOBUSIMH, MOJIOKEHUSAMHE u
XUMHYECKHX CBOMCTBAX MHCTPYKIHSIMHE; TIOJIOKEHHUSMH U | MHCTPYKIHSIMHU;
BXOZAIINX B HUX IIPOTHO3UPOBATH AHCTPYKLMAMU; IIPOTHO3UPOBATH
KOMITIOHEHTOB CBOMCTBA KOMIIO3UTOB Ha | MPOrHO3MPOBATH CBOMCTBa KOMIIO3UTOB
OCHOBE 3HaHUH O CBOICTBa Ha OCHOBE 3HaHUI O
MEXaHUYECKUX U KOMITO3UTOB Ha MEXaHUIECKUX U
XUMHYECKUX CBOWCTBAX | OCHOBE 3HAHHM O XUMHUYECKUX
BXOJAIIIUX B HUX MEXaHHYECCKUX U CBOMCTBax BXOOAIINX B
KOMITOHEHTOB XUMHUYECKHX HHUX KOMITOHEHTOB
CBOMCTBAaX BXOISIIHNX
B HUX KOMIIOHCHTOB
Baaaerp | OOyuatommiics He Bnaneer | OOydaromuiics Biageer | OOyvaroummcs OO0yuaromuiics
HUJIn B HeﬂOCTaTO‘-IHOﬁ B HECIIOJIHOM 061>eMe nu JOIYyCKaroTCA CBO6OHHO MPpUMCEHSACT
CTETICHH BIIAJICET: HPOSIBIISET HE3HAYHUTEIIbHbIC MOJTy4eHHbIC HABBIKH, B
BJIAJICHUS] METOIUKON HEJI0CTATOYHOCTh OII1OKH, MOJIHOM 00beMe
000CHOBaHHOTO BHIOOpA BIIAJICHUSI METOIUKON HETOYHOCTH, BJIAJICET BIACHUS
HAHO- U KOMITO3UIIMOHHBIX | OOOCHOBAHHOTO BHIOOpA | 3aTpyHEHUS, METOTUKON
MaTePHAIIOB JJIsl PELIEHUs] | HAHO- U YaCTUYHO BJIaJICHUS 000CHOBaHHOTO
KOHKPETHBIX KOMITO3HMITHOHHBIX METOIUKOM BBIOOpA HAHO- U
HaY4YHBIX U WHXKCHCPHBIX MaTepruaioB IJid O6OCHOBaHHOFO KOMITO3UIITMOHHBIX
3a7ad4; peleHuss KOHKPETHBIX BbIOOpA HAaHO- U MaTepUasoB AJId
TEXHOJIOTHUSIMU HAYYHBIX U HH)KEHEPHBIX | KOMIO3UIIMOHHBIX peLICHUS] KOHKPETHBIX
MOBBILICHUS HAISKHOCTH | 3a]ad; MaTepuaoB A HAY4YHBIX U
U3JICTINI, U3TOTOBJICHHBIX | TEXHOJOTUSMHU petieHust MHKEHEPHBIX 337134,
C UCTOJIb30BAHUEM HAHO- MOBBILICHUS HA/IS)KHOCTH | KOHKPETHBIX TEXHOJIOTUSIMU
¥ KOMIIO3UIIMOHHBIX U3J1eNni, HAYYHBIX U MOBBIIIEHUS
MaTepHalioB; M3TOTOBJIICHHBIX C WHKCHEPHBIX 337124, | HaJeKHOCTH U3JICIIH,
HaBbIKaMH IIPUMEHCHUA HCIIOJIb30BAHUEM HAHO- TEXHOJIOTUAMHU HU3TOTOBJICHHBIX C
METOAOB YyIIpaBJICHUA U KOMIIO3UITMOHHBIX ITIOBBIIICHUA HUCIIOJIb30BAHUEM HAHO-
TEXHOJIOTHYECKHUMHU MaTepualioB; HAJIeKHOCTH Y KOMITO3UIIMOHHBIX
npoleccamu MpH HaBBIKAMU MPUMEHEHHS | M3IEIHiA, MaTepualioB;
[IPOU3BOJICTBE HAHO- U METOJIOB yIPABJICHUS H3rOTOBJICHHBIX C HaBBIKAMU
KOMITO3UIIHOHHBIX TEXHOJIOTHUECKIUMU HCTIONIb30BAHUEM MPUMEHEHHUST METOZO0B
MaTepHUAJIOB; MPOLIECCAMH TIPH HAHO- yIpaBIeHUs
HaBBIKAMHM  aHAIW3a U | MPOM3BOJACTBE HAHO- KOMITO3UIIHOHHBIX TEXHOJIOTUUECKIUMHU
IMPOTHO3UPOBAHUA KOMITIO3UITUOHHBIX MaTepuralioB, mnmpoueccaMu 1pu
paboTocnocobHOCTH MaTepHasoB; HaBBIKaMU MIPOM3BOJICTBE HAHO- U
HOBBIX  MaTepUalioB B | HABBIKAMH aHajM3a M | ONPUMEHEHUS KOMITO3HIIHOHHBIX
pa3MUYHBIX YCIOBUSIX HX | MPOTHO3WPOBAHUS METOJIOB YIPABJICHHs | MaTepUalioB;
IKCILTYaTAIHH. paborocnocobHOCTH TEXHOJIOTUIECKIMHU HAaBBIKAMU aHAIHM3a U
HOBBIX MAaTEpUAOB B | MpOIEcCaMU IpU MPOTHO3UPOBAHHUS
Pa3IMYHBIX YCIOBHUSX MX | MPOM3BOJACTBE HAHO- | pabOTOCIIOCOOHOCTH

OKCITyaTallru.

1 KOMITIO3UIITMOHHBIX

HOBBIX MaTc¢puajioB B
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MaTepHaJIoB;
HABBIKAMU aHAJIN3a W
MPOTHO3UPOBAHUS
paboTocmocoOHOCTH
HOBBIX  MaTepUaoB
B Pa3IUYHBIX
YCIIOBHSIX ux
9KCILTyaTaIiH.

pas3IMYHbIX  YCJIIOBUAX
HX 3KCILTyaTaluu.

8.3.2. MeToauka olleHUBAHUSA Pe3yJbTATOB MPOMEKYTOUHOM aTTEeCTALIMH

[TokazaTenssMu OLECHHMBAaHUS KOMIIETEHIMM Ha 3Tane MPOMEXKYTOYHOU
aTTecTauMu Nno aucuuIuinHe «HaHO- MU KOMIIO3MLIMOHHBIE MATEPUAbD) SIBISIOTCS
pe3yabTaThl 00y4YeHUs MO0 JUCHUILIIUHE.

Ol_[eHO‘lelﬁ JIUCT PE3YyJabTaTOB OﬁyquI/Iﬂ N0 ATMCIIUMIIJINHe

YposeHs
Kon 3HaHus YmMmenus Hagbiku copmuposannocti
KOMIIETEHLIUH KOMIIETEHLIUU HA
JAHHOM 3Tane / OLleHKa
T1K-4 BUABl  HAHO- U | CAMOCTOSATEIHHO BJIaJICHUS
KOMITO3UIIMOHHBIX HAaxOAUTh HAay4HBIC | METOAUKOMN
MaTepHaioB U | cBeleHHs B | 00OCHOBaHHOT'O
CIIOCOOBI ux | oOmeHay4YHOH u | BeIOOpa HaHO-
MOJIYUYCHUA, CHeHHaHLHOﬁ KOMITO3UIIMOHHBIX
OCHOBHBIC  HAYYHO- | JIUTEPAType; MaTepHaioB s
TEeXHUYECKHE ohopMIIATH penieHus
npoOJeMBbl HaHO- U | TEXHUYECKYIO KOHKPETHBIX
KOMITIO3ULIMOHHBIX JOKYMEHTAIlMU B Hay4YHbIX U
MaTepHaoB U | COOTBETCTBHHU C WHXXCHEPHBIX 33/1a4;
MEePCIIEKTUBBI UX JIeHCTBYIOIIMH TEXHOJIOTUSIMU
pa3BUTHS U | cTaHgapTamu, MOBBIILICHUS
MPpUMECHCHUA B TEXHUYCCKHUMU HaOACXXHOCTU
MAIIMHOCTPOECHUH; YCIIOBUSIMH, U3JICTUH,
OCHOBHBIE TIOJIOKCHHUSMH U | U3TOTOBJICHHBIX C
TPUHIHIIBI U | UHCTPYKLHSIMH; UCIIOJIb30BaHUEM
METOBI MPOTHO3HUPOBATh HaHO- U
KOHCTPYHPOBaHUS CBOIiCTBa KOMIIO3UIIMOHHBIX
HOBBIX MaTepUalOB; | KOMIIO3HTOB Ha MaTepHaoB;
(bHU3UKO-XUMUYECKUE | OCHOBE 3HAHHH O HaBBIKAMH
MEXaHU3MBbI MEXaHHUYECCKUX U MIPUMEHCHUA
BO3HHUKHOBCHUA XUMHUYCCKUX METOa0B
Ppa3MepHbIX CBOIMCTBAX YIIPaBIICHUSL
9p}exToB — HMeTh | BXOISIIMX B HUX TEXHOJIOTHYECKUMH
NPEICTABICHUSI O | KOMIIOHEHTOB. nporeccaMy IpH
npubdopax u MPOU3BOACTBE HAHO-
yCTPOMCTBAX, U KOMITO3UIIHOHHBIX
HCIOJNB3YyEeMbIX  UIS MaTepHaoB;
MOJYyUYCHUA u HaBbIKAMH aHAJIN3a U
HCCIICTOBAHUSI MPOTHO3UPOBAHHUS
HAaHOKOMITO3UTHBIX pabotocriocobHOCTH
MaTepHanos; HOBBIX MaTepHajoB
OCHOBBI Pa3paboTKH B Pa3IMYHBIX
0€30TXOIHBIX, YCIIOBHAX HX
9HeprocOeperaromx 9KCILTyaTAIHH.
u 9KONIOTHYECKH
YUCTBIX
KOMTIIO3HTOB,;
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- IIYTH TIOBBIMICHUSA
JOJITOBEYHOCTHU
I/IBZ[CJ'II/Iﬁ Ha OCHOBC
TIPUMEHCHUA
KOMIIO3UTOB.

Omnenka o JUCHHILTHHE (CpeaHee apupMeTUIecKoe)

Ouenka 10 AWCHUIUIMHE 3aBUCHUT OT YPOBHSA C(HOPMUPOBAHHOCTH
KOMITETCHIIUM, 3aKpEeIJICHHBIX 3a AMCIUIUIMHON M TpEACTaBIsIeT COOOM cpenHee
apu(PMETUIECKOE OT BBHICTABIIEHHBIX OIEHOK IO OTJEIbHBIM pe3yJbTaTaM 00y4deHUSs
(3HAHUs, yMEHUS, HABBIKH).

OreHKa «3a4TEHO» BBICTABIISETCS, €CIU Cpe/lHee apuPMETHIECKOE HAXOAUTCS
B uHTepBajie oT 2,4 10 5,0. OneHka «HE 3a4T€HO» BBICTABIISICTCSA, €CIU CpeHee
apudmeTHIecKkoe HaxoauTcs B uHTepBasie ot 0 10 2,4.

[TpomexxyTouHast arrectanus oOydarommxcs B GopMe 3a4eT MPOBOJUTCS IO
pe3yibTaraM BBIMOJHEHUS BCEX BHJIOB Y4YeOHOW paboThl, MNpeayCMOTPEHHBIX
y4eOHBIM TUIAHOM TI0 AUCIHUIUIMHE «HaHO- U KOMIO3UIIMOHHBIE MaTepHUalbly, MPU
ATOM YYHUTBIBAIOTCS PE3YJbTaThl TEKYIIETO KOHTPOJS YCIEBAEMOCTU B TEUCHHE
cemectpa. OneHka CTENeHU JOCTHXKEHHS  OOy4alolMMHUCA  IUIAHUPYEMBIX
pe3yJIbTaTOB OOYYEHMs MO JUCIUIUIMHE MPOBOJUTCS TMpernojaBaTesieM, BeIyIIUM
3aHSTHS 10 JUCIMIUIMHE METOJIOM IKCIIEPTHOM olleHkH. [1o uToram npomexxyTouHomn
aTTeCTAIMH MO JUCIUIUTMHE BBICTABIIAECTCS OLEHKA «3aUTE€HO», WU «HE 3a4TEHOY.

MIxana
OLICHUBAHUSA

Onucanue

Boinonnensl Bce BBl y4eOHOI pabOThI, IPEeTyCMOTPEHHbIE YUEOHBIM IJIAHOM.
CTyneHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHH, HABBIKOB IIPUBEJCHHBIM B
TabIuuax Iokasaresiei, omepupyeT NpUOOPETEHHBIMU 3HAHUSIMH, YMEHHIMH,
3auTeHo HaBBIKaMU, IIPUMEHSET UX B CUTYaLUsX MTOBBIIICHHON CII0KHOCTHU. [Ipu 3TOM MOryT
ObITh JONMYIIEHbl HE3HAYUTENIbHbIE OUIMOKH, HETOYHOCTH, 3aTPyJHEHUS TMpu
AQHAJIMTUYECKUX  ONepalusaX, IEepeHoce 3HAHMM U YMEHUHM Ha  HOBBIC,
HECTaHJapTHBIE CUTYyalUH.

He BemonneH oguH win Oojee BHIOB y4yeOHOW pabOThI, MPETyCMOTPEHHBIX
yueOHbIM TIaHoM. CTYyIEHT JeMOHCTPHPYET HEMOJHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HABBIKOB MO J3TamaMm (ypoBHsIM) C(HOPMHUPOBAHHOCTH KOMIICTCHIIHH,
JIOMYCKAIOTCSl 3HAYUTEIIbHbIE OIIMOKHU, MPOSBISAETCS OTCYTCTBHE 3HAHWUN, YMEHUH,
HaBBIKOB TI0 PS/Iy MOKa3aTeJeH, CTyIEHT UCTIBITHIBAET 3HAYUTEIBHBIC 3aTPy IHEHHS
Ipu ONICPUPOBAHNU 3HAHUAMU U YMCHHUAMU IIPU UX IIEPEHOCC HA HOBBIC CUTYyallUN.

He 3auteno

9. DuaexkTponHasi uHGOPMANIMOHHO-00pa3oBaTeJbHAsA cpeaa

Kaxpiii 00ydaronuiics B TEeUEHUE BCETO MEpHoia 00yueHus: 00ecrieunBaeTCsl
WHUBU Ty ATbHBIM HEOTPAHUYCHHBIM JOCTYTIOM K AIEKTPOHHOM
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nH(pOpMaITMOHHOOOpa3oBaTebHON cpene YeOokcapckoro WHCTUTYTa ((umuana)
MOCKOBCKOTO TMOJIUTEXHUYECKOTO YHUBEPCUTETA M3 JIO00W TOYKH, B KOTOPOU
UMEETCSA NTOCTYN K WH(POPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON cetn «HTepHeT»
(manee — cerp «MHTepHET»), KaKk Ha TEppUTOpUM (QuiIMana, TaKk U BHE €e.
OnexkTpoHHass  MH(POPMALMOHHO-OOpa3oBaTelbHAasi  Cpela —  COBOKYIIHOCTh
WH(MOPMAIIMOHHBIX W TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, COOTBETCTBYIOIINX
TEXHOJIOTUYECKUX  CPEJCTB,  OOECHEYMBAIOIIMX  OCBOEHUE  O0YyYalOIIUMHUCS
o0pa3oBaTeIbHBIX MPOrpamMM B MOJHOM 00bEME HE3aBUCHMO OT MECTa HaXOXIACHHS
oOy4Jaronmxcs DneKkTpoHHas uH(pOpMaIIMOHHO-00pa3oBaTeIbHas cpena
oOecreynBaeT: a) JOCTYI K y4eOHBIM IUIaHaM, padOYyuM MporpaMMaM JHUCUUILIUH
(Momyneii), TpaKTUK, DJIEKTPOHHBIM Yy4e€OHBIM U3JIAHUAM M DJIEKTPOHHBIM
oOpa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B pPab0o4yMX MporpaMmax IUCIMILIAH
(Mopyieit), mpakTuK; 0) (GOpMUPOBAHUE AIEKTPOHHOTO MOPTHOINO 00yUarOMIETrocs,
B TOM YHCII€ COXpaHEHHE ero paboT M OIEHOK 3a 3TU paboThl; B) (PUKCALMIO XO7a
0o0pa30BaTeIbHOr0 MPOLECCA, PEe3yJbTaTOB MPOMEXKYTOYHOM arTecTalud |
pE3yIbTAaTOB OCBOCHUS TPOTrpaMMBbl OakajiaBpuaTa; ') IPOBEICHHE YUEOHBIX 3aHATHIA,
IPOLIETyp OLIEHKH pPEe3yJbTaTOB OOYYEHHs, peajau3alusi KOTOPbIX MPEeayCMOTpEeHa ¢
NPUMEHEHUEM  JJIEKTPOHHOIO  O00y4YeHHus, JUCTAaHIMOHHBIX O0Opa30BaTEIbHBIX
TEXHOJIOTUIA; /1) B3aUMOJEICTBUE MEXKYy YYaCTHUKaMHU 00pa30BaTeNbHOTO Ipoliecca,
B TOM YHUCJIE€ CUHXPOHHOE U (WJIM) ACHHXPOHHOE B3aUMOJICHCTBUS MOCPEACTBOM CETH
«MHTepHeT». OYHKIMOHUPOBAHKUE AJIEKTPOHHON MHPOPMAIMOHHO-00pa30BaTEIbHON
cpenbl  0OecreurBaeTCsl  COOTBETCTBYIOLIMMHU  CPEJICTBAMH  MH(OpMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWA W  KBanudukaiuein  paOOTHUKOB, €€
UCTIONB3YIOIIMX W HoajaepkuBaromux.  DOyHKIIMOHUPOBAHUE  DIIEKTPOHHOM
UH(POPMAIIMOHHO-00Pa30BaTEIbHON  Cpebl  COOTBETCTBYET  3aKOHOJATENIbCTBY
Poccuiickoit ®eneparuu. OcaoBHbIMU cocTaBisrommmu DMOC dunmana sBastoTCS:
a) CauT UHCTUTYTA B ceTH WHurepHer, PaCITOIO0KEHHBIN 10
aapecy www.polytech?1.ru, https://chebpolytech.ru/ koTtopsiii ~ obecneunBaer: -
J0CTyll oOydarommxcs K yY4eOHbIM IUIaHaMm, padouyuMM Iporpammam JMCLUILINH,
NpPaKkTUK, K W3JAaHUSM DJEKTPOHHBIX OHOJMOTEYHBIX CHUCTEM, DJIEKTPOHHBIM
MH(MOPMAIIMOHHBIM M 00pa3oBaTeNIbHBIM pecypcaM, YKa3aHHbIX B pabodmx
nporpammax (paznensl cailta «CBelneHus 00 0Opa3oBaTeNbHOW OpraHu3alun); -
uHopMupoBaHre oOydaroumxcsi 000 BCeX H3MEHEHHUsX Y4eOHOro mpolecca
(HOBOCTHAs JIEHTa caifTa, JICHTa aHOHCOB); - B3aUMOJCHCTBUE MEXY y4YaCTHUKaAMU
o0Opa3oBareapHOr0 Mnpoliecca (mojapasnensl caidta «3aaaTh BOIPOC AUPEKTOPY»); O)
oduIanbHbIe JIEKTPOHHBIC ajpeca MOAPAa3ACICHUd U COTPYJAHMKOB MHCTUTYTa C
Snnexc-nomeroMm (@polytech21.ru (CIMCOK KOHTAKTHBIX JIAHHBIX II0Jpa3AcIICHUI
dunmana pasMmenieH Ha odunHabHOM caite ®Punuana B paszaene «KOHTaKTbI»,
CIIMCKM KOHTAaKTHBIX O(UIMAIBHBIX DJJICKTPOHHBIX JAaHHBIX IMpenojaBaTene
pa3MmenieHsl B mnojpasiaenax «Kadeaps») obOecrneunBaroT B3aUMOJIEUCTBUE MEXKIY
y4acTHMKaMu 0Opa30BaTEIbHOIO MPOLECcCca; B) JIMYHBIM KaOMHET oOydvarouierocs
(moptdonuro) (Bxoa B JIMUHBIA KaOUHET pa3MelleH Ha ouimansHoM caiite Ounnana
B paznene  «CTyneHTy»  monpasjaene  «IJeKTpoHHass  HWHQPOpMAIMOHHO-
oOpa3oBareibHasi Cpela») BKIOYAEeT B ceOst mopThOIMO CTYNEHTa, AJIEKTPOHHBIE
BEJIOMOCTH, PpEUTUHI CTYJEHTOB M  o0ecleyuBaer: - (QUKCAlUIO  XOJa
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o0pa30BaTeIbHOTO  TMPOIECCa, pPe3yJIbTATOB TMPOMEXKYTOYHOM aTTecTalud |
PE3yIbTATOB OCBOEHUSI 00PA30BATEILHBIX MPOTPAMM 00YUaIOIITUMUCS,

- ¢hopMUPOBAHUE DJIEKTPOHHOTO MOPTHOINO 00YyHAIOIIETOCs, B TOM YHUCIE C
COXpaHeHHEe paboT oO0ydarouierocsi, pelueH3uid U OLEHOK Ha 3TU padoThl, T)
AIIEKTPOHHBIE OMOJIMOTEKH, BKIIIOYAIOIINE JIEKTPOHHBIE KAaTaJlOTH, MOJIHOTEKCTOBBIC
JOKYMEHTBI M OOCCIEUYHMBAIONINE JOCTYN K Y4eOHO-METOJAMYECKHUM MaTepHaliaM,
BBIITYCKHBIM KBaTU(UKAITMOHHBIM paboTtaM U T.10.. YeOOKcapcKOoro HHCTHTYTa
(pummana) - «HUPBUC» 1) »saekrponHo-OmOmMoTeunbie cucteMbl  (DBC),
BKJTIOYAIOIIHME DJICKTPOHHBIA KaTaJlol U MOJHOTEKCTOBBIE JTOKYMEHTHI: - «JIAHbY -
www.e.lanbook.com - OO6pa3zoBarenbHas 1natgopma FOpaiit -https://urait.ru e)
wiatgopma mudpoBoro obpazoBanusi [lonutexa -https:/lms.mospolytech.ru/ x)
cuctemMa «AHTHIUIaruat» -https://www.antiplagiat.ru/ 3) cuctema 3JIEKTPOHHOTO
nokymeHtoooopora DIRECTUM Standard — oGecneunBaeT AOKYMEHTOOOOPOT
Mexay Punuanom u YuuBepcureroM; M) cucrema «1C VYmnpasinenne BY3om
OnekTpoHHbId  AekaHaT»  (MOCKOBCKHMUA  TOJMTEXHUYECKUM  YHUBEPCHUTET)
oOecrnieurBaeT (ukcamuioo xoda 00pa3oBaTEIBLHOIO MpOIECca, PE3yJIbTAaTOB
MPOMEKYTOUHOM aTTECTAllMM U PE3YJbTATOB OCBOCHUSI 00pa30BaTEIbHBIX MTPOTrpaMMm
oOyuarommmucsi; k)  cucrema  «POLYTECH — systems»  oOecneuuBaer
nHpOpMAIIMOHHOE,  JOKYMEHTaJIhbHOE  aBTOMATHU3MPOBAHHOE  COMPOBOXKJICHUE
oOpa3oBarejapbHOrO  mpolecca; Ji) cucteMa «AOUTYypueHT»  oOecrneyuBaeT
JOKYMEHTAJIbHOE ~ aBTOMATHU3UPOBAHHOE  COMPOBOXKIECHHUE pPabOThl  MPUEMHOM
KOMHCCHHU.

10. IlepeyeHb OCHOBHOM M JONOJHHUTEJIbHON Y4eOHOH JIMTEPATYPBHI,

Heo0X0AMMOii 1151 OCBOEHUSI JUCITUTITIMHBI

OcHOBHas JIHUTEpPaTypa

1. Cunaes, I'. B. KoHcTpykiusi aBToMOOMIEH W TPAKTOPOB : YYEOHUK IS
By30B / I'. B. CunaeB. — 4-e uzn., ucnp. u gon. — Mocksa : U3patensctBo FOpaiiT,
2025. — 432 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-18430-3. — TekcrT :
anekTpoHHbI //  OOpazoBarenvHas 1uiatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/561511

2. IlogbeMHO-TPaHCIIOPTHBIC MAIIIMHBI: PACYET METAUTMUYECCKUX KOHCTPYKIIHMA
METO/JIOM KOHEYHBIX 3JEMEHTOB : yueOHuK s By3oB / A. B. Jlarepes, A. B.
Bepmunckuii, U. A. Jlarepes, A. H. lllyoun ; mox penakmueit A. B. JlarepeBa. — 2-¢
u3a., nepepadb. u gmon. — MockBa : MsmarensctBo FOpaiit, 2025. — 193 c¢. —
(Bricmiee obpaszoBanue). — ISBN 978-5-534-12649-5. — Tekcr : 21neKTpOHHBIN //
O6pa3zoBarenbHas mwiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/580665

3. Cunaes, I B. Mamunabsl U MeXaHU3Mbl B JIECHOM H JIECOIMIAPKOBOM

xo3stiictBe : y4yeOHuk nns By3oB / I. B. CumaeB. — 2-¢ u3zn. — Mocksa
N3natensctBO FOpaiit, 2025. — 532 ¢. — (Bricmiee o6pa3zoBanue). — ISBN 978-5-
534-16722-1. — Tekct : anexkTpoHHbId // OOpa3oBarenbHas miuatdopma FOpaiit

[caiit]. — URL: https://urait.ru/bcode/580257
JlonIoTHUTENbHAS TUTEPATypa

1. XKonoGos, JI. A. VYcrpoiictBo aBTomoOuieit kareropuit B u C : yueOHUK
mist By3oB / JI. A. Y)Kono6oB. — 3-e u3z., nepepad. u gon. — Mocksa : 3naTenscTBo
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FOpaiit, 2025. — 291 c¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-17030-6. —
Texkcer : anextponnbii // O6pazoBatenbHas Tuiatrgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/563428

2. PaukoB, M. 0. MW3mepurenbHble yCTPONCTBa aBTOMOOWJIBHBIX CHUCTEM :

yueOHuK ans By3oB / M. lO. PaukoB. — 2-e u3a., ucnp. u jgon. — Mocksa :
N3natensctBo FOpaiit, 2025. — 132 ¢. — (Bricmiee o6pa3zoBanue). — ISBN 978-5-
534-08195-4. — Tekct : anexkTpoHHbI // OOpa3oBarenbHas miuatdopma FOpaiit

[caiit]. — URL: https://urait.ru/bcode/557182
3. Kpyramos, A. B. KoHcTpykius apTomoOusieit: KopoOku nepeaad : yaeOHHUK

s By30B / A. B. KpyramoB. — 2-e u3a., ucnp. u gon. — Mocksa : 3natenbcTBo
FOpaiit, 2025. — 117 ¢. — (Briciiee o6pazoBanue). — ISBN 978-5-534-12731-7. —
Teker : anextponnbii // O6pazoBatenbHas 1wiargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/566737
Ilepronnka
1. 5 komeco : otpacneBoit xypuai. URL: https://Skoleso.ru. - Tekcr
AIEKTPOHHBIN.
2. Bectauk CuOMpCKOro rocyJapCTBEHHOTO aBTOMOOMJIBHO-IOPOKHOIO
YHUBEPCUTETA : Hayunbri peLEeH3UpyEMBII xKypHain. URL:

https://vestnik.sibadi.org/jour/index. - TeKCT : 3E€KTPOHHBIN.

11. NpodeccrmoHanbHble 6asbl AaHHbIX U MHOOPMALLMOHHO-CNPABOYHbIE CUCTEMDbI

[IpodeccuonanpHas 6a3a 1aHHBIX U WNudopmanus o npaBe COOCTBEHHOCTH
MH(GOPMaILIMOHHO-CIIPABOYHbIE CHCTEMBbI (peKBU3UTHI JOTOBOPA)
CoBepuieHCTBOBaHHE o0pa3oBaHUs u

I/IH)KCHepHOI‘i ACATCIIBHOCTH BO BCEX HX
NPOABJICHUAX, OTHOCAIOUXCA K y‘~I€6HOMy,

HaYYHOMY u TEXHOJIOTUYECKOMY
HaITpaBJICHUAM, BKJIO4Yas IMPOLCCChI
npenoaaBaHus, KOHCYJIbTUPOBaHHS,

Accormanys HH)KeHepHOro oopazoBanus Poccun | wicciefioBanusi,  pa3padOTKH — HHKCHEPHBIX

http://www.ac-raee.ru/ peleHnid, BKJIOYas HePTEera3oByl0 OTpacilb,
TpaHcdepa TEXHOJIOTHH, OKa3aHMs IMIUPOKOTO
CIIeKTpa 00pa3oBaTeIbHBIX yCIyT,

oOecrieyeHns CBs3eld C OOIIECTBEHHOCTHIO,
MPOU3BOJICTBOM, HAYKOW M UWHTETpaluu B
MEXTyHApOIHOE Hay4YHO-00pa30oBaTeIbHOE
npocTpancTBO. CBOOOHBIN JOCTYI

Bce 00 aBTOMOOMIIBHBIX MapKax OnucaHue UCTOPUM CO3/aHUSA aBTOMOOUIIEH B

https://proautomarki.ru/kto-izobrel-avtomobil/ mupe u B Poccun. CBOOOTHBIN JOCTYT
ABTOMOOWIBb  BelHMUaiiiee  U300peTeHHeE,
HaBceraa U3MEHHUBIIIEE YeJIOBCUYECTRO.

I/ICTOpI/Iﬂ Pa3sBUTHA aBTOMOOMJISI TECHO CBS3aHa
C BCIIMKMMH I/1306peTaTCJ'I$IMI/I N MHXXCHCPaAMMU.

HcTopus aBToMoOMIEH Ho B ommume oOT JApyrux KpyHHBIX
https://autohs.ru/avtomobili/legkovye/istoriya- n300peTeHuH, OpUTHHAJIbHAS uzaes
razvitiya-avtomobilya-rannie-gody.html aBTOMOOWJII HE MOXET OBITh MpUITMCaHA

OMHOMY 4YenoBeky. Haxg wHelt paboramu
MHOXECTBO JIIOJIel U3 pa3HbIX cTpaH mupa. Ha
3TOM CaiiTe pedyb MOWJET O HAYaJIbHOM JTare
pa3BuTHUsi aBToMOOMIIs. CBOOOHBIN JOCTYM
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[Ipodeccuonanbras 6a3a TaHHBIX U
uHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBbI

Wupopmanius o npaBe COOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

Hayunas anexktponnas 6ubnnoreka Elibrary
http://elibrary.ru/

Hayunas AJIEKTPOHHAS OoubmmoTeKa
eLIBRARY.RU - 3TO KpyIHEHIun
poccuiicknii “HPOPMAITMOHHO-aHATUTHYECKHUI
mopran B 00JacTM HAyKH, TEXHOJOTHH,
MEIUIMHBI ¥ 00pa3oBaHus, COJEp KAl

pedepartbl U TOJHBIE TEKCTHI Oonee 26 MIH
Hay4HBIX CTaTed W MyONHMKalWi, B TOM YHCIIe
ANEeKTpOoHHBIE Bepcuu 6onee 5600 poccuiickux
HayYHO-TEXHUUYECKUX KYPHAJIOB, U3 KOTOPBIX
6omnee 4800 >xypHaAJIOB B OTKPBITOM JOCTYIIE.
CBOOOIHBIN TOCTYII

Tpaxrop.
TEXHUKU
http://i-kiss.ru/rubrika/traktora

Hcropus  passurus

TPaKTOPHOU

Tpaktop - 3T0 camoaBHXKyLIascs (TyCeHUYHas
WM Koj€cHas) MalluHa, IpeaHa3HaYeHHas
JUIS  BBINOJHCHUS  CEIIbCKOXO3SIMCTBCHHEBIX,
JIOPOKHO-CTPOUTEIIbHBIX, 3eMJICPOIMHBIX,
TPAHCIIOPTHBIX W APYTUX paboT B arperare ¢
MPUIICTTHBIMH, HaBECHBIMU 5 R10%
CTallMOHAPHBIMU MalTUHAMU, MEXaHU3MaMH U
MPUCTIOCOOICHUSIMU.

Cnoso «TPAKTOP» MIPOUCXOIUT OT
aHTJIMCKOTO ciioBo  «track». Tpak - 310
OCHOBHOH 3JIEMEHT, M3 KOTOpPOTO COOUpaercs
ryceruia. CBOOOIHBIN TOCTYT

[Tpodeccust nHKEHEP-MEXaHUK
https://www.profeuide.io/professions/

injener_mehanik.html

Wmxenep-mexanuk (mechanical engineer) —
9TO  CHENMAJMCT, KOTOPbIM  3aHMMaeTcs
IPOCKTHPOBAHNUEM, KOHCTPYHPOBAHHUEM  H
JKCIUTyaTaluei MEXaHUYECKOTro
o0opyloBaHHs,  MallWH,  amnmapaTtoB B
pa3nuyHbIX  cdepax  MPOU3BOJACTBA MU
HapoAHOro Xo3siiicTBa. CBOOOIHBIN J0CTYI

®denepanbHbII
o0Opa3oBaHue»
http:/www.edu.ru

opTa

«Poccuimckoe

®denepanbHbII rnopran «Poccuiickoe
oOpa3oBaHM€» — YHUKaJbHBIH HHTEPHET-
pecypc B cpepe 00pa3oBaHUs U HAYKH.

ExxenneBHO myONMKyeT camble aKTyajlbHBIE
HOBOCTH, aHOHCBHI COOBITHH, HHPOPMALIMOHHBIE
Marepuaibl I MHAPOKOTO Kpyra YUTATENEH.

E)KeHe,I[CJ'ILHO Ha IMOpTaJIC pasMCIIarOTCsA
OKCKJIIOBMUBHBIC  MaTcCpuajbl, HWHTCPBBIO C
BEAyHIMMH ClieUaJIMCTaMU — II€Jaroramu,
IICUXoJioramMu, YUYCHBIMU, peropTaxxu u

AQHAJIUTHYECKHE CTATHH.

YuraTenu MoydaroT JOCTYNl K HOPMAaTHBHO-
npaBoBoi 0asze cdepbl 00pa3oBaHHSA, OHU
MOTYT TIOJIb30BaThCSl CaMbIMH Pa3JIMYHBIMH
NOJIE3HBIMH  CEpBUCAMH — TaKUMH, Kak
OHJIAH-TECTUPOBAHHE, OIIPOCHI o
aKTyaJIbHBIM TEMaM H T.JI.
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.. Opranuzaumnon OTtpacib .
Haszpanue opranuzauuu Coxpaménnoe HO-IIPABOBas (o0aacTh quumim’“bm
HA3BaHHUeE caiT
dopma JeITeJIbHOCTH)
Koopnunarus
JIEATELHOCTH
YJIEHOB
Acconpnanus Acconpanuy u
SIBJISIETCS MPEJCTABICHUS
Accormanus HEKOMMEPYECKO M 3aIIUThI UX
MEXTyHAPOIHBIX " opraHHEauneﬁ HWHTEPECOB B htps://
ACMAII wWww.asmap.ru/
aBTOMOOMJIBHBIX Accommanus chepe 3
index.php
MIEPEBO3YHKOB SIBJISICTCS MEPEBO30K
IOPUINYECKIM Tpy30B H
JIALIOM MacCcaKupoB B
MEXTyHapOIHOM
aBTOMOOUIBLHOM
COOOIIIEHNH
Oobmepoccuiicka
s OOII[eCTBEHHAS
opraHuzanys 3ammTa 00Immx
«Poccuiickuii HUHTEPECOB U
C0103 JIOCTUXKCHUS
WHXCHEPOBY» YCTaBHBIX IIeleit
(manee 00BETMHUBIIIIXC
MMeHyeMas A TpaXkJaH, http:/
Poccuiicknii coro3 PCHU «Coro3») OCYIIECTBIISIFOIL POCCUNCKUN-
WH)XEHEPOB SIBJISICTCS HX CBOIO COI03-
OCHOBAHHBIM Ha | JEATEIBHOCTb HA | HHKEHEPOB.pd/
YJIEHCTBE TEPPUTOPHUH
0OIIIeCTBEHHBIM | 00JjI€€e IMOJIOBUHEI
00bEINHEHNEM, CyOBEKTOB
CO3/JaHHBIM B Poccuiickoit
¢dbopme Odenepanun
00IIIeCTBEHHOMN
OpraHu3aluu
Koopnunanus
MpeIPUHAMATE
JIBCKOM
HexomMmepuecka | JeATENBHOCTH,
Acconuanus «Poccuiickue # Oprafusailitt = - HpEACTaBIIeHie https://
POAL o0beMHEHNE U 3aIKTa 00IIUX
ABTOMOOHJIbHBIE JHIIEPBD» www.asroad.org/
IOPUANYECKUX | UMYIIECTBEHHBIX
JINII HUHTEPECOB B
obnactu
aBTOMOOMIILHOTO
JIWJIEPCTBA

12. NMporpammHoe obecneyeHne (AULEH3NOHHOE U CBOBOAHO pacnpocTpaHAEMOe), UCNOJib3yemoe
npu ocywecTeneHmmn obpasoBaTenbHOro npotecca

Aynutopus

[IporpammHuoe obecrieueHue

HNudopmanus o mpase
COOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOpa, HOMEp JINIICH3UH U
T.J.)

Ne 1016 YuecOuasa
ayUTOPUS TS

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
nJorcoriamenusmu ot 29.04.14 u
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MPOBEICHUS YUeOHBIX
3aHSATHI BCEX BHIOB,
MPEyCMOTPEHHBIX
MPOTPaMMOit
OakanaBpuata/
crenuainrera/
MarucTparypsl,
OCHaIIleHHAsI
o0opymoBaHHEM U
TEXHUYECKHUMHU
cpeAcTBaMu 00y4eHus,
COCTaB KOTOPBIX
orpenensercs B pabounx
porpaMMax TUCIATUTHH
(Mopyeit)

Kabunetr xumumn,
MaTepHUaIoBeICHUS U
AKCIUTYyaTaI[HOHHBIX
MaTepHaoB

01.09.16 (6eccpounast TUIICH3M)

Kaspersky Endpoint Security
Crannaptasni Educational
Renewal 2 roma. Band S: 150-249

Homep muniensun 2B1E-211224-
064549-2-19382
Cy06nuieH31u0HHBIN JOTOBOP
Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

Google Chrome CBoOogHOE pacIpocTpaHsIeMoe
nporpaMMHoe o0ecreyeHue
(6eccpounast JIMIICH3M)

Gimp CBOOOJTHO PacCHpOCTpaHIEMOe

nporpaMMHoe o0ecreyeHue
(6eccpouHast TUIIEH3US)

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

HOMED JUIEeH3UN-42661846 ot
30.08.2007) ¢ momcornameHusIMu
o1 29.04.14 1 01.09.16

(6eccpounas JIUIIEH3M)

PascalABC

CBOOOJTHO PacCIpOCTpaHIEMOe
porpaMMHOe o0ecriedeHre
(6eccpouHas TUIIEH3MA)

Ne 1126 [Tomenenue mis
CaMOCTOSITENILHON paOOTHI
o0yyJaronuxcs

Kaspersky Endpoint Security
Crangaptusiii Educational
Renewal 2 roga. Band S: 150-249

Howmep nmuuenszuun 2B1E-211224-
064549-2-19382
CyOnu1eH3nOHHBIH JOTOBOP
Ne821 832.223.3K/21 ot
24.12.2021 o 31.12.2023

Windows 7 OLPNLAcdmc

noroBop NeJ103 ot 30.05.2012) ¢
Jorncoriamenusimu ot 29.04.14 u
01.09.16

(6eccpouHast TUIIEH3NS)

AdobeReader

CBOOOJTHO PacIpoOCTpaHIeMOe
MporpaMMHOE oOecreueHue
(6eccpounast JIMIICH3M)

lapanT

Horosop Ne 735 480.2233K/20 ot
15.12.2020

Yandex Opayzep

CBOOOJTHO PaCIpOCTpaHIEMOe
porpaMmMHOe o0ecriedeHre
(6eccpounast TUIIeH3M)

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

HOMeEp JINLEH3UN-42661846 ot
30.08.2007) ¢ momncoriaeHusIMu
o1 29.04.14 1 01.09.16
(6eccpouHas TUIIEH3UA)

Zoom

CBOOOJTHO PacIpoCTpaHsIeMOe
porpaMMHOE 00ecTIeUCHHE
(6eccpounas JIUIICH3M)
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AIMP

OTEYECTBEHHOE CBOOOIHO

obecnieueHue (beccpouHas
JIUTICH3HS)

13. MaTelea}'leO-TEXHM‘-IECKOG obecneyeHune ANCUUNNNHDBI

Tumn u HoMep MOMeIIeHUs

[lepeyeHb OCHOBHOTO 00OPYAOBaHUS M TEXHUYECKUX CPEICTB
00yJeHHUS

VYuebnas ayJuTopus TSt
IIPOBEJCHUS Y4YEOHBIX 3aHATHH
BCEX BHUJOB, NPEAYCMOTPEHHBIX
IpOrpaMMoit OaxanaBpuata/
crenuanureTa/  MarucTpaTypsl,
OCHallleHHas 000pYyJOBaHUEM H

OO0opynoBaHue: KOMILIEKT MeOeH JUIsl yueOHOTro mpolecca;

TEXHUYECKUMU CpeICcTBaMu
JOCKa yueOHast; CTeH/IbI
o0ydeHHs, COCTaB  KOTOPBIX
TexHuueckue cpeicTBa OOyYEHUS: KOMITBIOTEPHAs TEXHUKA;
onpezensercs B pabouunx .
MyJIbTUMEANIHOE  o0opyaoBaHHE  (IPOEKTOp,  AKpaH);
porpamMMax JTVCIIUTUTAH
. KOMILIEKT JJaOOpaTOpHOro 000PY0BAaHUS 110 TUCIMITIIMHE
(Momymeit)
KaOuner XUMHH,
MaTepHaloBeICHUS u
AKCIUTYyaTalMOHHBIX MaTEPHUAIOB
No 1016  (YeGoxkcapwi,  yiI.
K.Mapxkca, 1.60)
[Tomenienne s | O6opynoBaHKe: KOMIUIEKT MeOeu 171l ydeOHOro mpolecca;
CaMOCTOSTEIbHOM pabotsl | TexHuueckne cpencTsa 00y4eHUs:: KOMIIBIOTEpHAs TEXHUKA C
00yJaromuxcs BO3MOXKHOCTBIO ~TOJKIIOUeHHss K cetn «MHTepHeT» WU

Ne 1126 (r. Yebokcapsl, yiI.
K.Mapkca. 60)

o0ecriedyeHneM JI0CTyla B DIIEKTPOHHYIO HWH(OPMAIIMOHHO-
oOpa3zoBarenpHyI0 cpeny Punuana

14. MeToanueckue
JTUCIUTLINHBI

yKa3aHusl I O0y4alollerocss 1m0 OCBOEHUI)

Memoouueckue ykazanus 011 3aHAMUN 1EKYUOHHO20 MUna

B xone

JCKIIMOHHBIX

3aHATUM  OOydaromeMycss HEOO0XOIUMO BECTH

KOHCIIEKTHPOBaHWE Y4YeOHOro marepuana, oOpaijaTh BHHMaHHE Ha KaTETOPUH,
(bOopMyITMPOBKH, PACKPBIBAIOIIME COJIEPKAHUE TE€X UM MHBIX SBJICHHUN U MPOIECCOB,
Hay4HBbIC BBIBOJbI U TPAKTUYECKUE PEKOMEHIALUU.

Heobxoaumo 3amaBaTh NpemojaBaTei0 yTOUYHSIOMIUE BOIPOCHI C IIEIBIO

YSCHEHUST TEOPETHYECKUX  IOJIOKEHWH, pPa3pellieHHus] CHOPHBIX  CUTYALMM.
[lenecooOpa3no  mopabaTbiBaTh CBOM  KOHCIEKT JIEKIMH, Jeias B HEM
COOTBETCTBYIOIIME 3allCM W3 OCHOBHOM W JONOJIHUTEIBHOW JINTEPATYPBHI,

PEKOMEHJIOBAaHHOW TMpernojaBaTeieM W MPeayCMOTPEHHOM yuyeOHOW mnporpamMmoin

JUCIUITIIUHEI.

Memoouueckue ykazanusa 014 3AHAMUI CEMUHAPCKO20 (MPAKMUYECKO20)

muna.
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[TpakTHueckue 3aHATUS MO3BOJSIOT Pa3BUBATh y 00YyYaroIIerocs TBOPUYECKOE
TEOPETUYECKOE MBIILUICHHE, YMEHUE CaMOCTOSITEIbHO HW3y4daTh JHUTEpaTypy,
aHAJIM3UPOBATh MPAKTHUKY; Y4aT YETKO (POPMYJIHPOBATH MBICIIb, BECTH JIUCKYCCHIO, TO
€CTh MMEIOT HCKJIIOYHUTENIBHO Ba)KHOE 3HAYEHUE B PA3BUTHUU CaAMOCTOATEIBHOTO
MBIIIICHHUS.

[ToaroToBKka K MpakTUYECKOMY 3aHATHIO BKJIIOYaeT ABa »dTana. Ha mepBom
sTame oO0ydyalolluics IUIaHUPYET CBOK CaMOCTOSATENbHYI paldoTy, KoTopas
BKJIIOYAET: YSICHEHHE 3aJlaHus HAa CaMOCTOSATEIbHYI0 padoTy; 1moAaOOp OCHOBHOW U
JOTIOJTHUTENBHOW ~ JINTEpATyphbl;  COCTaBJIEHUE IUIaHA paboThl, B KOTOPOM
OTIPEJIENISIIOTCS OCHOBHBIE MYyHKTHI MpeNCTOosIIe moaroroBku. CocTaBiieHHe IJlaHa
JUCIUTUTMHUPYET U TIOBBIIIAET OPraHU30BaHHOCTH B paboTe.

Bropoii 3Tan BKIIFOYaeT HEMOCPEICTBEHHYIO IMOATOTOBKY K 3aHITHIO, KOTOpas
HAQUMHAETCS C U3YyYEeHHUS OCHOBHOM U JIOMOJHUTENbHOW nureparypbl. Ocoboe
BHUMAaHHE MPU ITOM HEOOXOIUMO OOpaTUTh Ha COJIEP)KaHME OCHOBHBIX IMOJOKEHUN
Y BBIBOJIOB, OOBSICHEHUE SIBICHUM U (PAKTOB, YSICHCHHE MPAKTUYECKOTO TIPHIIOKCHUS
paccMaTpHBAEMbIX TEOPETUYECKHX BOMNPOCOB. Jlanee ciieayeT MOArOTOBUThH TE3UCHI
JUISL BBICTYIUIEHUH IO BCEM Y4e€OHBIM BONPOCAaM, BBIHOCMMBIM Ha IPAKTHYECKOE
3aHSATHE WM IO TEME, BBIHECEHHOMW Ha AMCKYCCHUIO (KpYTJbId CTON), MpOIyMaTh
OpUMEPHl C LENbI0 O0ECHEYEeHUs] TECHOM CBSI3W HM3y4aeMOW TEeMbl C pealbHOU
KU3HBIO.

['oTOBsICH K MOKJIAMy WM BBICTYIUIGHHIO B pPaMKax HMHTEPAKTHUBHOU (HOPMBI
(IucKyccust, KpyTJblid CTOM), MPU HEOOXOUMOCTH CJIeAyeT 00paTUTHCS 3a MOMOIIbIO
K MPETOIaBaATENIO.

Memoouueckue ykazanus K camocmoamenbHoil padome.

CamocrosiTenbHas paboTa 0O0y4aroIIerocst SIBISETCS OCHOBHBIM CpEACTBOM
OBJIaJICHUS y4eOHBIM MaTE€pUaIOM BO BpPEeMs, CBOOOJHOE OT 00S3aTEIbHBIX YICOHBIX
3ansaTuid. CamocrtosTenbHass paboTa oOydyaromerocs HaJ YCBOCHHUEM Y4eOHOro
MaTepuasia 1o Yy4eOHOM JAMCHMUIUIMHE MOXET BBIIOJHATBCS B OMOIMOTEKE
YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJACCaX, a TAKXKE B JIOMAITHUX
ycrnoBusix. Copep:kaHue M KOJMYECTBO CaMOCTOATENbHON paboThl 00ydarouierocs
ornpezensieTcss y4eOHOM MporpaMMoi JAUCLMIUIMHBI, METOAMYECKUMHU MaTepuaiaMu,
MPaKTUYECKUMHU 33JaHUSIMU U YKa3aHUSMHU MPErogaBaTesl.

Camocmosamenvnasn padoma é ayoumopHoe 8pems Mo}Hcen 8KII0YaAmy:

1) xoHcmekTHpoBaHUE (COCTABICHHUE TE3UCOB) JIEKIIHIA;

2) BBINIOJIHEHHUE KOHTPOJIBHBIX PadoT;

3) pemenue 3anay;

4) paboTy CcO CIPaBOYHOM U METOIUYECKOM JIUTEPaTy PO,

5) paboTy ¢ HOpMATHBHBIMH MPABOBHIMU AKTAMHU;

6) BBICTYIUIEHUS C JOKJIAIaMU, COOOIIEHUSIMU HA CEMUHAPCKUX 3aHATHSX;

7) 3aluUTy BBINOJIHEHHBIX paloOT;

8) ydactTue B ONEpaTUBHOM (TEKYIIEM) OINpPOCE IO OTIEIbHBIM TEeMaMm
M3y4aeMOM JTUCUUIUINHBI,

9) yuactue B coOeceqoBaHUSX, AEJIOBBIX (POJEBBIX) Hrpax, AUCKYCCHUSX,
KPYTJIBIX CTOJIaX, KOHPEPEHIIUSX;

10) ygacTue B TECTUPOBAHUH U JIP.
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Camocmosamenvhas paboma 60 6HeayOUMOPHOE 6PEMA MONCEN COCHIOAND
usz:

1) moBTOpEeHUs JEKLIHOHHOTO MaTepHaa;

2) MOATrOTOBKHU K MPAKTHYECKHUM 3aHATHUAM;

3) u3ydeHus yuyeOHOU U HayYHOU JTUTEPATYPHI;

4) w3yuyeHusT HOPMATUBHBIX NPABOBBIX AaKTOB (B T.4. B 3JEKTPOHHBIX 0Oa3ax
JTAHHBIX);

5) pelieHus 3a/1a4, ¥ UHBIX MPAKTUYECKUX 3aJaHUI

6) NOATrOTOBKH K KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO U T.1.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHSATUSAM YCTHBIX JOKJIAI0B (COOOIIEHNU);

8) moAroToBKH pedepaToB, 3CCE M MHBIX WHIUBUAYAIbHBIX MMHCbMEHHBIX
paboT Mo 3aJaHUI0 IPENoaaBaTEes;

9) BBINOIHEHUS KYPCOBBIX PabOT, MPETyCMOTPEHHBIX YU€OHBIM TUIAHOM;

10) BBINOIHEHUS BBITYCKHBIX KBAIM(DUKAIIMOHHBIX paboT U Jp.

11) Beigenenus Hanboliee CIOKHBIX U MPOOJIEMHBIX BOMPOCOB MO H3y4aeMoOit
T€ME, TOJYy4YeHHE Pa3bICHEHH W PEKOMEHAAM 10 [JaHHBIM BOIpPOCaM C
NPEenoaBaTeIs MU Ha KOHCYJIbTALMSIX.

12) npoBeieHUsT CaMOKOHTpPOJISl MYTEM OTBETOB Ha BOIPOCHI TEKYILEro
KOHTPOJISl 3HaHUM, PEIlIeHUs MPEACTABICHHBIX B YUEOHO-METOAMUECKUX MaTepuanax
Kadeapel 3a1ay, TECTOB, HANKCaHUS pePepaToB U 3CCE MO OTACIbHBIM BOMPOCAM
U3y4aeMOU TEMBI.

Texyumuii KOHTPOJIb OCYLIECTBIsIETCS B ()OpPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIaJ10B.

B cnyuae nponyckoB 3aHATHM, HaIUUKs UHIUBUAYAIbHOIO rpaduka o0yueHus
U JUISL 3aKpeIyIeHUs] MPAKTUYECKUX HABBIKOB CTYJEHTaM MOTYT OBbITh BbIIAHbI
TUNIOBBIC MHIMBUIYyalbHBIE 3aJaHUs, KOTOpblE JOJKHBI OBITH CHAHBI B
YCTaHOBJICHHBIN NIPENOJABATEIEM CPOK.

15. OcoOenHocTH peanu3auvy AMCHUIVIMHBI JJI8 WHBAJIUAOB H JHI C
OrPAaHMYE€HHBIMU BO3MOKHOCTAMMU 3/10POBbHSA

O6Oyuenne mno auciuiimHe «HaHO- W KOMIO3UIIMOHHBIE MaTepHUAIIbI»
WHBJIWJOB W JIUIl C OrPAaHUYEHHBIMH BO3MOXKHOCTAMH 310poBbs (manee OB3)
OCYILECTBJISIETCS TMPENoJiaBaTeieM € Y4eTOM OCOOEHHOCTEH TCUXO(PU3UIECKOTO
pa3BUTHS, WHIWBUAYAJIBHBIX BO3MOYKHOCTEd M COCTOSAHHMS 300POBbSl TaKHUX
00y4Jaromuxcs.

JIJist CTyIEHTOB C HapyIICHUSIMU OTIOPHO-ABUTaTtensbHoi Gynkiuu u ¢ OB3 no
CIyXy NpEeayCMAaTPUBAECTCA CONPOBOXKICHHUE JICKIMM M MPAKTUYECKUX 3aHATHU
MYJIbTUMEIUMHBIMU CPEJICTBAMH, PA3IATOYHBIM MAaTEPHUATIOM.

s crynentoB ¢ OB3 mno 3peHuro mnpeaycMaTpuBaeTcsl NPUMEHEHHE
TEXHUYECKUX CPEACTB YCHIICHUS OCTATOYHOIO 3pPEHUSA, a TAKXKE MPEAyCMOTPEHA
BO3MOXKHOCTh pa3pabOTKU ayguoMaTEPUaoB.

[To pucnunnuue «HaHO- W KOMIO3UIIMOHHBIE MaTepUaNibl» OOy4YECHUE
WHBAJUJIOB M JMI C OIPAHUYECHHBIMHU BO3MOYKHOCTSIMH 3J0POBbS  MOXKET
OCYIIECTBIISITECS KAaK B AYJIUTOPUM, TaK W C HCIOJb30BAHUEM HJIEKTPOHHOMN
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nH(OPMAITMOHHO-00pa30BaTeNbHON  cpenbl, 00pa3oBaTeNbHOTO  MOpTajia U
AJICKTPOHHOM TMOYTHI.
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JIMCT AOIOJIHEHWI 1 USMEHEHUI

paboueit mporpaMmbl JUCITUTIIMHBI

PaGouas mporpaMma IHMCUUILTUHBI pPacCMOTpeHa, OOCYXKIeHa U ojoOpeHa s
ucrionHeHus B 2024-2025 y4eOHOM IOy Ha 3acenanuu Kadeapsl, IpoTokoa Ne 8 oT
«20» anpenst 2024r.

BHeceHbl AOMOMHEHHMS] M W3MEHEHUS B _YacTH aKTyalW3allMd JIMIICH3WOHHOTO
IPOrPaMMHOTO obecnieyeHue, UCIIOIb3YEMOE npu OCYIIIECTBICHUU
00pa3oBaTEeAbHOrO TMpoOIlecca MO JIAHHOW JMCHMIUIMHBI, a TaK K€ COBPEMEHHBIX
npodecCHOHANBHBIX 0a3 JaHHBIX M WH()OPMAIIMOHHBIX CHPABOYHBIX CHCTEMAaX,
aKTyaJu3alluy AICKTPOHHO-OMOINOTEYHBIX CUCTEM.

PabGouas nporpaMma IMCUMIUIMHBI pPaccMOTpeHa, OOCyXJeHa U ojoOpeHa s
ucrnosiHenust B 2025-2026 ydeOHOM rojly Ha 3aceaHuu kadeapsl, npoTokod Ne 9 ot
«17» mas 2025r.

BHecennl AOIIOJIHCHHUA W HMW3MCHCHHA B _YdCTH AKTYAJIW3dAllWKW JIMIICH3WOHHOI'O
IporpaMmMHOI'O O6€CH€‘-I€HI/IC, HCII0JIBL3YEMOC Ipu OCYHICCTBJICHUU
06[2330BaTCHBHOFO nponecca 1o gaHHOI;'I AUCTIUIIJIMHBI, a4 TaK KC COBPCMCHHBIX
H[}O!hCCCI/IOHaJIBHBIX 0a3 JAHHBIX W HH!l)O[)MagI/IOHHBIX CIIPABOYHBIX CHUCTCMAX,

aKTyaJqu3alliy _TEePEYHs] OCHOBHOW M JOMOJHUTEJIbHOW Y4YeOHOW JIUTEPaTyphl,
HEO00XOIMMON JUId OCBOECHUS AUCIUILINHEI

55



	Автор Кузьмина Ольга Вячеславовна, кандидат химических наук, доцент кафедры транспортно- энергетических систем
	Программа одобрена на заседании кафедры (протокол № 06 от 04.03.2023г.).
	1. Наноматериалы, физико-химические основы нанотехнологии, размерные эффекты
	2. Методы получения наночастиц и технологии формирования наноструктур
	3. Определение и классификация композиционных материалов (КМ)
	4. Основные классы КМ. Матрица и наполнитель КМ
	5. Получение и применение КМ
	1. Наноматериалы, физико-химические основы нанотехнологии, размерные эффекты
	2. Методы получения наночастиц и технологии формирования наноструктур
	3. Определение и классификация композиционных материалов (КМ)
	4. Основные классы КМ. Матрица и наполнитель КМ
	5. Получение и применение КМ
	Наноматериалы, физико-химические основы нанотехнологии, размерные эффекты
	Методы получения наночастиц и технологии формирования наноструктур
	Определение и классификация композиционных материалов (КМ)
	Основные классы КМ. Матрица и наполнитель КМ
	Получение и применение КМ
	1. Наноматериалы, физико-химические основы нанотехнологии, размерные эффекты
	2. Методы получения наночастиц и технологии формирования наноструктур
	3. Определение и классификация композиционных материалов (КМ)
	4. Основные классы КМ. Матрица и наполнитель КМ
	5. Получение и применение КМ


