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1. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHUS JUCIIMIIJIMHE

Kareropwus (rpymnma)

KOZ[ 1 HAUMCHOBAHUEC

KO,Z[ 1 HAMMCHOBAHUEC

Haumenosanue

KOMITETEHIINH KOMITETEHIINU WHJINKATOpA JOCTHXKECHUSL | IOKa3aTess OIlCHUBAHUS
KOMITETCHITNH pe3yibTaTa 00ydeHHs 10
JUCTIMTLITIHE
[podeccuonansusie | [TK-1 Crnocoben | IT1K-1.1 PykoBoaut 3HaTh: METOAUKHU
KOMITETEHIINU OCYIIECTBIST UCTIBITAHUSIMHA HOBBIX U UCTIBITAHUN  HOBBIX H
OpraHu3aIMOHHO- MOTUQHUIIUPOBAHHBIX MOTU(QHUIIUPOBAHHBIX
[Tpon3BOACTBEHHO- | METOUYECKOE KOMIIO3UTOB KOMIIO3UTOB
TEXHOJIOTHYECKUH | PYKOBOJCTBO CTPOUTENLHOTO U CTPOUTENLHOTO u
pa3paboTKoi CHENUATEHOTO CTENUATBEHOTO
CTPOUTEIHLHBIX HA3HAYCHUS Ha3HAYCHUS
KOMIIO3UTOB c YmeTn: PYKOBOIUTH
HAHOCTPYKTYPHYIOIINMHU UCTIBITAHUSIMA HOBBIX H
KOMITOHEHTaMHU MOTU(QHUIIUPOBAHHBIX
KOMIIO3UTOB
CTPOUTEILHOTO u
CTENUATBHOTO
HA3HAYCHUS
Baanern: HaBBIKAMH
UCTIBITAHUSI  HOBBIX |
MOIU(DUITUPOBAHHBIX
KOMIIO3UTOB
CTPOUTENLHOTO u
CIENUATBEHOTO
HA3HAYCHUS
ITK-1.2 OcymectBusieT 3HATH: METOEI
OpraHU3aIMIO pa3pabOTKU | pa3pabOTKu u
Y ONITUMU3AIMH COCTABOB | ONTUMU3AIMM  COCTABOB
CTPOUTEIHHBIX CTPOUTEIBHBIX
MaTepHasoB C MaTepHuasoB c
HAHOCTPYKTYPHUPYIOUINMHU | HAHOCTPYKTYPHUPYIOIIUMHU
KOMIIOHCHTaMH KOMIIOHCHTaMHU
YMeTb: TpUMEHATH Ha
MpaKTUKE METOIBI
paspaboTku "
ONTHMHU3AIUN  COCTaBOB
CTPOUTENLHBIX
MaTepUaIOB c
HAHOCTPYKTYPUPYIOITIMH
KOMITOHEHTaMH
Bianers: HaBbIKaMHU

opraHusanuu pa3pa60TI<H
U ONITUMHU3AIIMHU COCTaBOB

CTPOUTEJIBHBIX
MaTepHajoB c
HaHOCTPYKTYPHUPYIOLIIMHU
KOMIIOHEHTaMHU

[1K-1.3 Pa3pabatsiBaeT u
MPOBOIUT MEPOTTPUSATHS
0 TIOBBIIICHHUIO KAYeCTRA
BBIITYCKAEMOM TPOAYKIIMU
U ONTHMU3AIMN
TEXHOJOTHUECKUX
IPOIIECCOB MPOU3BO/ICTBA
CTPOUTENBHBIX
MaTepHaJIoB C
HAHOCTPYKTYPHUPYIOIHMHU

3HaTh: MEpONPUATHS TI0
MOBBIIIICHUIO  KayecTBa
BBIITYCKaeMOU MPOTyKITUI

u ONTUMM3ALUH
TEXHOJIOTHUECKUX
NpPOLIECCOB MPOU3BOJCTBA
CTPOUTEIIBHBIX
MaTepHrasoB c
HaHOCTPYKTYPHPYIOLIIMHU
KOMIIOHEHTaMU,;




KOMIIOHCHTaMH

Ymern: MIPOBOJINTH
MEPONPUITUS 1o
IOBBIIICHUIO  KauecTBa
BBIIYCKaeMOM MPOTyKIIUN
u ONTUMM3ALUH
TEXHOJOTMUECKUX
MIPOLIECCOB NPOU3BOCTBA
CTPOMUTENBHBIX
MaTepuaIoB c
HaHOCTPYKTYPHUPYIOLIIMHU
KOMIIOHEHTaMH
Bnagers: HaBbIKAMH 110
HOJTOTOBKE
MEpPONPUATUI 1o
HOBBIIICHUIO  KauyecTBa
BBIITyCKa€MOM IIPOAYKIMH
u ONITUMH3ALUHI
TEXHOJIOTMUECKUX
MIPOIIECCOB MTPOM3BOCTBA
CTPOUTENBHBIX
MaTepHajoB c
HAaHOCTPYKTYPUPYIOLTIMH
KOMIIOHEHTaMHU

[IK-1.4 Opranu3zyer
Hay4YHO-
UCCIIEIOBATEBCKYTO
paboTy 1o pa3paboTke
HOBBIX CTPOUTEIBHBIX
MaTepHasoB C
HAHOCTPYKTYPHUPYIOLTIMU
KOMITOHEHTaMH1

3HaTh:
COCTaBJICHUS
HAYYHO-
HCCIIEA0BATEIBCKON
paboTtel Mo pa3paboTke
HOBBIX CTPOUTENBHBIX
MaTepHrasoB c
HAHOCTPYKTYPHPYIOIHMHU
KOMITOHCHTaAMU

YmMerTn: OpraHu30BaTh
HAYYHO-
UCCIIEIOBATENbCKIE
paboTel 1O pa3paboTke
HOBBIX CTPOUTENBHBIX
MaTepHaIoB c
HAHOCTPYKTYPUPYIOLTUMH
KOMIIOHEHTaMH;
Buaanern: HaBBIKAMH
MPOBEICHUS HAYJIHO-
HCCIIEA0BATEIBCKON
paboTtel Mo pa3paboTke
HOBBIX CTPOUTENBHBIX
MaTepHrajoB c
HAHOCTPYKTYPUPYIOLTUMH
KOMITOHCHTAMU

ImpaBuJia
IIaHa

[Mpodeccuonanpupie
KOMITCTECHIIUH

[IpousBoacTBEeHHO-
TEXHOJOTHYECKUHN

TIK-2
obecneynBaTh
MIPOU3BOJICTBA
CTPOUTEIHLHBIX
MaTepUajoB c
HAHOCTPYKTYPUPYIOLTHMH
KOMIIOHEHTAMH, B TOM
YHCJIE C UCIOJIBL30BAaHUEM
CpEICTB
aBTOMATHU3UPOBAHHOTO
YIpaBICHHS

Crocoben
LIAKJI

IIK-2.1 Cocrasiser
MIPOU3BOACTBEHHBIH ILTaH
MIPOU3BOJICTBA
CTPOUTEIHLHBIX
MaTepUajoB c
HAHOCTPYKTYPUPYIOLTUMH
KOMIIOHEHTaMHU

3HaTh:
COCTaBJICHUA
MIPOU3BOICTBEHHOTO
IUIaHa MPOU3BOJICTBA
CTPOUTETHHBIX
MaTepHaIOB c
HaHOCTPYKTYPUPYIOITUMHU
KOMITOHEHTaMH

YMmeTh: COCTaBIIATH
MPOU3BOJACTBCHHBINA TILIAH
MIPOU3BOJICTBA

ImpaBuJia




CTPOUTETBHBIX
MaTepHaIOB c
HaHOCTPYKTYPHUPYIOITIMH
KOMITOHEHTaMH
Baanern:
COCTaBJICHUA
MIPOU3BOICTBEHHOTO
IUIaHa MIPOU3BOJICTBA
CTPOUTETHHBIX
MaTepHaoB c
HAaHOCTPYKTYPUPYIOITUMHU
KOMITOHEHTaMH

HaBBIKaMH

IK-2.3 Opranusyer
HOJIHOE  WCIIOJIb30BaHUE
HPOU3BOJICTBEHHBIX
MOIIIHOCTEN
000pyIOBaHUS "
BHEJPCHHE

panroHaTbHBIX
TEXHOJIOTNMYECKUX
TPOLIECCOB

3HaTh:
OpraHHU3aIuu
UCTIOJh30BAHHS
MIPOM3BOACTBEHHBIX
MOIIIHOCTEH
o0opymoBaHUs u
BHEPEHUS
palroOHaIbHBIX
TEXHOJIOTHUECKUX
MPOIIECCOB

YmMerTn: OpraHu30BaTh
MOJTHOE  KCIOJIb30BaHUE
MIPOU3BOICTBEHHBIX
MOIITHOCTEN
00opymoBaHUs u
BHEJIpECHUE
pauroOHaIbHBIX
TEXHOJIOTNMYECKHNX
MPOLIECCOB
Brnanets:
OpraHHu3aIuu
UCTIOJIb30BAHHS
MIPOU3BOACTBEHHBIX
MOIITHOCTEN
00opymoBaHUS u
BHEJIpEHUE
pauroOHaIbHBIX
TEXHOJIOTMYECKNX
MPOLIECCOB

TpaBwiia
MOJIHOTO

HaBbIKaMH
IIOJIHOT'O

TIK-2.4 Ocy1iecTBiseT
KOHTPOJIb HCIIOJIb30BaHHUs
0bopymoBaHUs u
CBIPBEBBIX MaTEPHAIIOB TI0
IIPOU3BOACTBY
HAHOCTPYKTYPUPOBAHHBIX
KOMITIO3UTOB
CTPOUTEIHLHOTO u
CIIEIIMATLHOTO
Ha3HAUYCHUS

3HaTh: (hakTopsl
KOHTPOJISI NCTIONIb30BAHUS
0bopymoBaHUs u
CBIPBEBBIX ~ MaTepHalioB
1o HPOU3BOJICTBY
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UTOB

CTPOUTEIHLHOTO u
CIIEIIMATLHOTO
Ha3HAYEHUS

YMmeTh: HCITOJIb30BAaTh
obopymoBaHue u
CBIPHEBBIC MaTEPUAJIBI 10
MIPOU3BOCTBY

HaHOCTPYKTYPHPOBaHHBIX
KOMIIO3UTOB
CTPOUTEIBLHOIO u
CIEIUAIBHOTO




Ha3HAYCHUS
Baapgers: KOHTPOJIEM
WCTIOIB30BAHUS
000pyIOBaHUS "
CBIPBEBBIX  MAaTEpHAJIOB
1o MIPOU3BOCTBY
HaHOCTPYKTYPHPOBaHHBIX
KOMIIO3UTOB
CTPOUTENHHOTO u
CIEUATBHOTO
Ha3HAYCHUS




1.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE
OBPA30OBATEJIbHOM ITPOI'PAMMBI

Komnerennusa [IK-1 CnoocobeH  OCVIIECTBISITH  OPraHU3alMOHHO-

MCTOAMYCCKOC PYKOBOACTBO DaBDaGOTKOﬁ CTPOUTCIABHBIX KOMIIO3HUTOB C

HAaHOCTPYKTYPHUYIOIIIMMH KOMIIOHCHTAMU

I[aHHaH KOMIICTCHIIMA Q)opMpreTc;I ClIeaAyromuMHn JUCIHUIIIMHAMM.

Cragus HanMmenoBaHus QUCIIAILINHEI
1 [Tpou3BoacTBEeHHAsI HAYYHO-HCCIeI0BaTeNbCcKas paboTa
2 CoBpemeHHbIe MOIU(UKATOPHI KOMIIO3UTOB PA3JIMYHOTO Ha3HAYEHUS M COCTaBa
3 CucTteMHas METOI0JIOTHSI IPOSKTHPOBAHUS MAaTEPHAJIOB
4 Opranu3zanys Npou3BOJICTBA U YIPABIEHUE NPEIIPUITHEM
B MeHEeKMEHT MPEANPUITHI CTPOUTENBHOU OTPACIIX
6 YyeOHast 03HAKOMUTENIbHAS PAKTHKA
7 MeTtoasl U cpeacTBa U3MEPEHUM, KOHTPOJIS U UCHBITAHUN HAHOCTPYKTYPHUPOBAHHBIX
KOMTIO3UIIMOHHBIX MaTEpUaIOB
8 3amuTa UHTEIICKTYAIbHOW COOCTBEHHOCTH M KOMMEPITHAIH3AINS Pa3padoTOK
9 MuHepanorus ChIphEBbIX MaTEPUAIOB
10 OCHOBBI MUHEPAJIOTHH M KpHCTAIIIOTpadun
11 AKTHBaIIMOHHBIE TPOLIECCHI IPU CUHTE3€ KOMIIO3UTOB
12 [TpousBoICTBEHHASI TEXHOJIOTUYECKAs (MIPOSKTHO-TEXHOJIOTHUECKas) MPAKTHKA
13 [Tpon3BoACTBEHHAS MPEAUIIOMHAS PAKTHKA

2. Komnerenmus [IK-2 CoocobeH o0ecrieunBaTh UK [IPOU3BOJICTBA
CTPOUTEIBHBIX MATEPHUAIOB C HAHOCTPYKTYPUPVIONIMMHU KOMIIOHEHTAMHU, B TOM

quCJIC C MCITOJb30BAHUECM CPCACTB ABTOMATHU3MPOBAHHOI'O YIIPABJICHUSA

I[aHHa}I KOMIICTCHIIUA q)opMpreTc;I CICAYIOMUMHA JUCHHUIITIMHAMM.

Cragus HanmenoBaHus QUCIIAILINHEI

1 MarepuanoBeieHUe W TEXHOJOTHS HAHOCTPYKTYPHUPOBAHHBIX KOHCTPYKIIMOHHBIX WU
CHEIHAIbHBIX MaTEpHUaJIoB

2 [Tpou3BoacTBEeHHAst HAYYHO-HCCIeI0BaTeNbCcKas paboTa

3 OCHOBBI IPOEKTHOM NIEATEIHHOCTH

4 KoMno3uinmoHHble HAHOCTPYKTYPUPOBAaHHBIE BSDKYIIIME BEIIECTBA

B [TpousBocTBeHHAst 6€30MACHOCTh U OXpaHa TPyJa Ha MPEANPUSTUSIX HAHOMHTYCTPUU

6 Opranu3zaiys Nporu3BOJCTBA U YIPABICHUS NPEIIPUITHEM

7 YyeOHast 03HAKOMUTENIbHAS MPAKTHKA

8 Cranpgaptuzanus U cepTUUKALKS MaTepHaAIOB CTPOUTENBHOTO U CHEIHAIIbHOTO
HA3HAYCHUS

9 AKTHBAIIIOHHBIE MTPOLIECCHI TPU CUHTE3€ KOMITO3UTOB

10 [Tpon3BoACTBEHHAS TEXHOJIOTHYECKas (TPOSKTHO-TEXHOJIOTHYECKas) MPaKTUKa

11 [Ipon3BoacTBEHHAs NPENIUILUIOMHAS TPAKTUKA




3. OFBEM /IMCIHHUITVINHBI

OO6111as TpyA0€MKOCTh AUCIMILIMHBI COCTABIISACT 3 3a4. equHuIlbl, 108 yacos.
JIMCIMIUIMHA pean3yeTcsl B paMKax MPaKTUYECKOH MOATOTOBKHU: 3 3a4. ¢IMHUIIBL.

dopma MPOMEKYTOUHOU ATTECTALUN 3a4eT
(9K3ameH, tuddepeHIPOBaHHBIIT 3a4eT, 3a4eT)
Bun yae6HO# paboThI Bcero | Cemectp
4acoB Ne 3
OO01mast TpPyA0€MKOCTh JUCIUTIINHBI, 4ac 108 108
KonrakTHasi paGora (ay1uTOpHbIE 3aHITHSA), B T.4.: 36 36
Jlexun 17 17
Jlabopartopnbie 17 17
IIpakTrueckue
TPYIIIOBBIE KOHCYJIbTAIMH B TIEPUO]] TECOPETUIECKOTO OOYUCHUS U 2 2
MIPOMEKYTOUYHOM aTTECTALMU
CamocrosiTesibHast padoTa CTYACHTOB, BKJIOYAs 72 72
HHIMBHUAYAJbHbIE U TPYNNOBbIe KOHCYJIbTAIUHM, B TOM YHCJIe:
KypcoBoii npoekT
Kypcogas pabora
PacueTHo-Tpaduueckoe 3ajaHue
WHnuBuayanpHOE TOMANTHEE 3ajaHue 9 9
CamocrodTenbHas paboTa Ha HOATOTOBKY K ayAUTOPHBIM 3aHATHIM 63 63

(JIeKIMH, TPAKTUICCKUE 3aHATHUS, 1a00OpaTOPHBIC 3aHATHS )

OK3aMeH




4. COJIEPKAHUE TUCHUTIIIVHBI

4.1 HaumeHOBaHuUe TeM, UX COJepPKaHNe U 00beM

Kypc 2 Cemectp 3
O0BeM Ha TeMAaTHISCKUNA pa3zel 1Mo
BUJIaM Y4eOHOW Harpy3KH, 4ac
= = £z
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E E g =
= = o &
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IlosryyeHne HAaHOOOHEKTOB
1 Oco0eHHOCTH TIOTyYCHUS HAHOCTPYKTYP. 1 4
Kiraccudukanys MeTo10B OIyIeHHs] HAHOOOBEKTOB.
['pymnmoBsie METO/TBI TOMTyYSHHSI HAHOOOBEKTOB. MeTox
2 MOJIEKYJIIPHBIX ITy4KOB. CBEPX3BYKOBOE HCTEUCHUC 2 4
raszoB u3 corvia. ['azodasnerii cuaTes. MorHas
OombapaupoBKa. Y JapHBIC BOJIHEI.
Bakyymnoe ucnapenue. KaronHnoe pacmbuieHue.
3 HuskoremneparypHas minazMa. [InazMoxuMudeckuit 2 4
CUHTE3.
4 [NomryueHnue HAHOYACTHI] TyTEM JUCTICPTUPOBAHUS. 2 4
MexaHOXUMHUYECKUN CUHTE3. 30JIb-Te]Ib METO/I.
HaHocTpyKTypupoOBaHHbIe KOMIIO3UIIHOHHBIE MaTepHAJbI
5 [MombVHKITMOHATBHOCTh HAHOCUCTEM B 5 5 12
KOMITO3UIIMOHHBIX MaTepHaiax.
6 HanocTpykTyprupOBaHHBIE KOMITO3UIIHOHHBIC 2 4 10
Matepuaibl. OCOOCHHOCTH TIOTYUYCHHS U CBOMCTBA.
IIpnMeHeHHe HAHOCHCTEM IUIA MOTHMBVHKIMOHAIBHOI0 MOAM(HUIHMPOBAHNSA
TPAAUIMOHHBIX BSIKYIIHX
7 OCHOBHBIC IPUHIIHITEI (POPMUPOBAHUS HAHOCUCTEM U 2 4 10
HAaHOMAaTEPHAJIOB.
8 Oco0eHHOCTH TBEPACHUA U MOIU(PUKAIIH 5 4 10
MUHEPATHHBIX BOKYIIUX.
9 HanocucreMbl nOpTIaHAIEMEHTHBIX BSKYILUX. 2 5
BCEI'O 17 17 63

4.2 Conep:xkaHne NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

VY4eOHBIM IITAaHOM HE TIPEAYCMOTPEHO.




4.3 Conep:xanue JJa0OPATOPHBIX 3aHATHIA

No HaunmenoBanue pasnena Tema nabopaTopHoro K-Bo | Camocrosrensnas

n/n UCLIUTUINHBI 3aHATUA 4acoB padora na
8 B HNOATOTOBKY K

ayAUTOPHBIM
3aHIATHIM

cemectp Ne3

HccnenoBanne
PEOTEXHOIOTHUSCKUX
1 CBOMCTB C UCIOIL30BaHUEM 5 5
UWIUHAPUIECKOM

M3MEPHUTEIBLHON CUCTEMBI
HanoctpykrypupoBanHsie

Busyanuszanus
HaHOOOBEKTOB MpPHU
5 MTOMOIIY CKaHUPYIOLIETO 4 4
TYHHEIIBHOTO U pacTpPOBOTO

JJIEKTPOHHOTO
MHKPOCKOIIA.

KOMITO3UIIUOHHBIC MaTCPpUAJIbL

CRoiicTBa ATFOMIHHEBBIX
3 [IpuMeHeHne HaHOCUCTEM ISt 4 4

nmopoobpazoBareieit
MO YHKIIHOHATEHOTO
MOTU(DHUIUPOBAHHS TPATUIIMOHHBIX T COMOMMMEDEI 1 HX
4 BSDKYIIAX CBOIiCTBa 4 4
UTOrO: 17 17
BCETO: 34

4.4. Conep:kaHue KypcoBOro npoexra (padorbi)
He npegycmoTpeno yueOHbIM IIaHOM.

4.5. Copep:xxanue pac4eTHO-TPpa(UIECKOro 3aJaHusl,
NHamBuaya bHOr0 J0MAIIHEro 3a1aHus

Ha Bbinonnenue muauBuayaisHoro aomMamiHero 3afganus (M/13) npexycmorpeno 9
YacoOB CAMOCTOSITENIbHOM paboThl cTyaeHTa. OOImas TemaTtuka 3aaaHusi GopMHpYyeTcs
corlacHO Teme: «OCOOEHHOCTH CHHTE€3a U CBOMCTBA HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX MAaTEPUAIIOB.

OcHOBHasl 11e7Tb: U3yYEHHE OCHOBHBIX TEHJCHILIMN HUCMOJIb30BaHUS HAHOOOBEKTOB,
HAHOYACTHIl U HAHOMATEPHUAJIOB MPU CUHTE3€ KOMIO3UIIMOHHBIX MAaTepHUasioB, a TAKkKe
aHaJIM3 CBOMCTB, KOTOPbIE MPUOOPETAIOT MaTepHalIbl 33 CUET BBEJICHUS B UX CTPYKTYpPY
HaHOOOBEKTOB.

3aaHue BKJIIOYAET JIMTEPATYPHBIM aHAIU3 HAyYHO-TEXHMYECKOM W MaTeHTHOU
autepaTypbl Ha rayouny He menee 10 mer. MJI3 mpencraBisieTcs B BUAE ONMCAHUS
KOHKPETHBIX TEOPETUYECKUX M (PyHIAMEHTAJIbHBIX HCCIECIOBAHUN C MPEIOKECHUEM
Croco0OB MOTU(UITMPOBAHUS TEXHOJIOTHH CHHTE3a " CBOWCTB
HAHOCTPYKTYPHUPOBAaHHBIX KOMIIO3HLIMOHHBIX MATEPHAJIOB.



5 OHEHOYHBIE MATEPUAJIbI UIA ITPOBEJEHUA TEKYIIET'O
KOHTPOJIA, IPOMEXYTOYHHOU ATTECTALIUA

5.1 Peanu3zanus xoMmneTreHIMi

1 Komnerenuusa ITK-1

Cnocoben ocyuiecnieidinio ODZGHUS’CIMMOHHO'MemOOM'{eCKOB DVKO@O()CWI@O
DCL’)’D&607’I’IKOZZ CmMpoumeJibHblx KomMno3umoes c HAHOCMPYKmMypupyrowumu
KOMnoHermamu

HaumenoBanue HWHAWKATOPA JOCTUXKECHUA KOMIIETCHIINN

Hcnonb3yeMble cpeacTBa OlleHUBaHUS

IK-1.1
PyKOBOZ[I/IT HCIIBITAHUAMUA HOBBIX U MO,Z[I/I(l)I/ILII/IpOBaHHI:IX
KOMITO3UTOB CTPOUTCIIBHOI'O M CIICUAJIBHOI'O HA3HAYUCHUA

3amura nabopaTopHbIX padort, 3amuTa /13,
3a4yeT

ITK-1.2 OcyiiecTBIsSCT OpraHU3aluio pa3padoTKu 1
ONTUMU3AIUU COCTABOB CTPOUTEIHLHBIX MATEPHAJIOB C
HAaHOCTPYKTYPUPYIONTMMH KOMIIOHEHTaMH

3ammra 1abopaTopHBIX padoT, 3ammurta N]13,
3a4ueT

I1K-1.3 Pa3pabaTsiBacT ¥ MPOBOJAUT MEPOIIPUATHS 110
MOBBIIIIEHUIO KAYECTBA BBITYCKAEMOM MPOAYKIIHH U
ONTUMU3AIUHN TEXHOJIOTHUSCKUX MPOIECCOB MPOU3BOICTBA
CTPOUTENLHBIX MaTEPHAIOB C HAHOCTPYKTYPUPYIOITUMH
KOMITOHCHTaMH

3ammra 1abopaTopHBIX padoT, 3ammurta N]13,
3a4er

[1K-1.4 Opranu3zyer Hay4YHO-HCCIE0BATEIBCKYIO padoTy 1o
pa3pabOTKe HOBBIX CTPOUTEIHHBIX MAaTEPHATIOB C
HaHOCTPYKTYPHUPYIOLIMMH KOMIIOHEHTaMH

3amura 1abopaTopHbIX padort, 3amuTa U3,
3a4yeT

2 Komnerenuus ITK-2

Cnocoben _obecneyusamso UUKTT I’ZDOI/L’)’GOOCWZGCI CMpoOuUmeJJIbHblX Mamepuaios C

HAHOCMPYKmMypupyrouumu KOMNORKEHMAamMu, 6 nom 4ucjie ¢ UuCnoibzoeanuem cpedcme

asmomamu3upoearHozco ynpaesierHusl

HanmeHnoBaHne MHIUKATOPA TOCTHKECHUSI KOMIICTCHITUH

Hcnonp3yembie cpeacTBa OIeHUBAHMS

[IK-2.1 CocraBisieT NpOU3BOJICTBEHHBIN IUIaH IMPOU3BOACTBA

3ammra 1abopaTopHBIX padoT, 3ammurta N]13,

CTPOUTENBHBIX  MATEPHAJIOB C  HAHOCTPYKTYpPUPYIOIIHMMH 3a4ueT
KOMITOHEHTaMH
IK-2.3 Opranmzyer TTOJTHOE WCIIONIb30BaHue | 3amuTa 1abopaTopHbBIX padort, 3ammuTa UJ13,

MIPOW3BOJACTBEHHBIX MOIITHOCTEH 0O0OpYIOBAaHUS W BHEIPCHHE
palOHANBHBIX TEXHOJIOTHYECKHUX MPOLIECCOB

3a4CT

[1IK-2.4 OcymiecTBiseT KOHTPOIIb HCIIOJIb30BaHUSA
00OpYyZOBaHMUA U CBHIPHEBBIX MATEPUANIOB IO IPOU3BOICTBY
HaHOCTPYKTYPUPOBAHHBIX  KOMIIO3UTOB  CTPOMTEIIBHOIO U
CHENMAIBLHOI0 Ha3HAUYEHUs

3amura 1abopaTopHbIX pador, 3amuTa /13,
3ayer




5.2. TunoBbie KOHTPOJIbHBbIE 3aIaHUS JJIA IPOMEKYTOYHOM aTTEeCTAlMU

5.2.1. IlepeyeHb KOHTPOJIBHBIX BONPOCOB (THMOBBIX 3aJaHHUI1)
1Jid 3k3amMeHa / nud¢epeHIIUPOBAHHOIO 3a4eTa / 3aueTa

1)

Haumenoanue pasznena

ConepxaHre BOIIPOCOB (TUIIOBBIX 3aJaHNH )

n/m JIUCLUIUIAHBI

1 Knaccudukanms MeTonoB mojay4eHus HAHOOOBEKTOB

2 MeTo1 MOJIEKYJISIPHBIX ITYYKOB

3 CBepXx3BYKOBOE HCTCUCHHE T'a30B U3 COILIA

4 l"azodaznplii cuaTE3

5 Wonnas 6omOapanpoBka

6 Y napHbie BOJIHBI

7 Bakyymuoe ucnapenwue

8 Karoxnoe pacnbuieHne

9 HuskoremnepartypHas mia3zma

10 IInasmMoxumMudeckuil CHHTE3

11 HonyquHe HaH006’beKTOB HonyquI/Ie HAaHOYACTHUILl ITYTEM JUCTICPTUPOBAHUA

12 MexaHOXMMUYECKUM CUHTE3

13 COHOXUMHYECKOE TUCTICPTHPOBAHUC

14 CaMopacnpoCTpaHSIONINICS BEICOKOTEMIIEPATYPHBIN CUHTE3
15 B3peiBHOI cuHTE3

16 DNEKTPUYESCKHUI B3PHIB MPOBOIHUKOB

17 DIEKTPOIPO3UOHHBIA METO

18 301b-TeIb METOJ

19 Kpuorenusiii MeTox

20 Tepmuueckoe paziioskeHue (MUPOIH3)

21 DIEKTPOXUMHUIECKUE METOIBI ITOyYSHUs] HAHOYACTHUI]
22 MexaHnuecKre CBOWCTBA

23 Karanutnueckue cBOHCTBA

24 MarHuTHbIE CBOWCTBA

25 CHeKTpoCKOIus

26 HaHOCTPYKTYpHPOBaHHbIE [IpocBeunBaroIast IEKTPOHHAS MUKPOCKOIIHS

27 KOMITO3UIIMOHHEIC CkaHupyromas MeKTPOHHAS MUKPOCKOTIHSI

28 MaTeprabl PentrenoBckue nqudpakiimoOHHbIC METOIBI

29 HaHocTpykTypHpOBaHHBIC KOMITO3UIIMOHHBIE MaTEPUAITBI
30 OcoOeHHOCTH MOTYYEHUS U CBOHCTBA

31 [MomudpyHKIMOHATEHOCTh HAHOCHCTEM B KOMITO3UIIMOHHBIX
32 3akoH ctBopa U.A. PriObeBa u pazmepHbIit pakTop

33 [NonsiTe HAHOCTPYKTYPOPOBAHHOTO BSKYIIIETO

3 [IpumeHeHne HAHOCUCTEM ISt T ew——

oI yHKIOBATEHOTO pHBIC TApaMETPhl HAHOCUCTEM B HAHOCTPYKTYPHPYIOIIEM

35 MOZUDULIPOBAHHS OO6nactu NprMEHEeHNs] HAHOCTPYKTYPUPOBAHHBIX BSDKYIIIUX
36 TPATUIIMOHHBIX BSDKYIIHX HaHocucTeMbl IOPTIAHAIEMEHTHBIX BXKYIITHX

37 ['eononuMepHbIe BOKYIIUE




5.2.2. [lepeyeHb KOHTPOJIbHBIX MATEPHUAJIOB
JJISL 3aIIMTHI KYPCOBOI'0 MPOEKTa/ KYpPCcOBOM padoThI

He npeaycMoTpeHO yueOHBIM ILJIAHOM.

5.3. TunoBbie KOHTPOJIbHBIE 3aJaHUA (MATEPHAJIbI)
JJISl TEKYLero KOHTPOJIsA B ceMecTpe

JlabopaTopHbie padoThI

No | Tema nabopaTtopHoi pabOTHI

KoHTpoabHbIE BOIIPOCHI

HccnenoBanue
PEOTEXHONOTHUYECKUX CBOMUCTB
C UCIOJIb30BAaHUEM
UUAITMHIPUYECKON
HM3MEPUTETHLHON CUCTEMBI

1) Ilpuntum paboTEl POTAIMOHHOTO BUCKO3UMETPA.

2) Kakue u3MepuTelIbHBIC CUCTEMBI B POTAIIMOHHBIX BUCKO3UMETPaX
CyIIEeCTBYIOT?

3) Marepuaibl ¢ Kakoi BI3KOCTBIO MOYKHO U3MEPATH C TIOMOIITHIO
UWIMHAPUYECKON U3MEPUTENHBHON CUCTEMBI?

Buzyanmzarms HaHOOOBEKTOB
MIPH TIOMOIIH CKaHUPYIOIIETO
TYHHEJIBHOT'O U PaCTPOBOTO
3JEKTPOHHOT'O0 MUKPOCKOIIA.

1) ®usnveckrie OCHOBBI pa0OTHI CKAHUPYIOIIEr0 TYHHEIEHOTO
MHUKPOCKOTIA.

2) «Habmomaempie» (pr3ndecKre BETUIHHBI B CKAHUPYIOIIEM
TYHHEIHLHOM MHKPOCKOTIE.

3) Kakue cymecTByT pe:KuMbl pabOTHI pACTPOBOTO JICKTPOHHOTO
MHKpOCKoTa?

CBOICTBa aJIIOMHUHHUEBLIX
nmopoobpazoBareieit

1) Uto Takoe razoobpazoBareis?

2) Kakne ocCHOBHBIE XapaKTepUCTUKU Ta3000pa3oBaTeieii OnpeaesioT
MIPH TTOTydeHUUTa300eToHa?

3) B xakux 007aCTsIX MOTYT IPUMEHSTRLCS T'a3000pa3oBaTenn’?

T'eononumepsl U UX CBOMCTBA

1) Yto Takoe reonoaumMepsi?

2) TexHooOrus NOJYYCHUS TEOMOJTUMEPOB

5.4. Onucanne KpuTepueB OLIEHUBAHUS KOMIIETEHIMI U IIKAJIbI OLleHUBAHUS

[Ipyn mpomexxyTO4yHOM arrecTanud B opMe 3adeTa HCIONIb3YeTCs CIeAYIoIast
IKaja OLICHUBAHUS: 3a4TE€HO, HE 3a4TEHO.

Kpurepusimu onieHnBaHUs JOCTUKEHUN ITOKA3ATENEN SIBISIOTCS:

HaumMmeHoBaHMeE ITOKa3aTens
OIICHUBAHUS pe3ybTara
00yUYeHUS 10 TUCITUTLINHE

Kpurepuii orileHuBanus

3HaHus

3HaTh METOJIWKU WCIBITAHHA HOBBIX W MOAHMDUIMPOBAHHBIX KOMIIO3UTOB
CTPOUTENHHOTO U CIIEIUAIBHOTO Ha3HAYCHUS

3HaTh MeTOABl pa3pabOTKM W ONTHMHU3AIUU  COCTABOB
MaTepHajIoB ¢ HAHOCTPYKTYPHPYIOIIUMH KOMIIOHEHTAMHU
3HaTh MEPONpPHUATHSA MO TOBBIIICHUIO KAadeCTBa BBIMTYCKAEMOH MPOIYKINH U
ONTHUMM3AIMU TEXHOJOTMUYECKUX IPOLECCOB MPOU3BOACTBA CTPOUTEIBHBIX
MaTepHajIoB C HAHOCTPYKTYPHPYIOIIUMU KOMIIOHEHTAMU

3HaTh MpaBWJIa COCTABIIEHHS IUIaHA HAYYHO-MCCIEAOBATENbCKOH pPadOTHI MO
pa3paboTKe HOBBIX CTPOUTEIBHBIX MATEPHAJIOB C HAHOCTPYKTYPUPYIOUTUMH
KOMITOHEHTaMH

3HaTh TMpaBWJa COCTaBIECHUS MPOM3BOACTBEHHOTO IUIAHA MPOM3BOJCTBA
CTPOUTEIHHBIX MAaTEPHUATIOB C HAHOCTPYKTYPHUPYIOITUMU KOMITOHEHTaMHU

3HaTh TpaBHWia OpPraHHW3AIMU TIOTHOTO HKCIIOJIE30BAHUS TPOU3BOJICTBECHHBIX
MOIHOCTEH OOOpYHOBaHUS ¥ BHEAPEHHS PAIMOHANBHBIX TEXHOJIOTHYECKUX
MIPOIIECCOB

CTPOUTCIIbHBIX




3Hath (AKTOpPBl KOHTPOJS WCIONB30BAHHS OOOPYMOBAaHUS H CHIPHEBBIX
MaTepuajoB IO TPOHU3BOJCTBY HAHOCTPYKTYPHPOBAHHBIX  KOMITO3UTOB
CTPOHUTENHHOTO U CTIEIHUAIBHOTO Ha3HAYCHHS

YMeHus

YMeTh pYKOBOJIUTH UCTIBITAHUSIMU HOBBIX M MOJIU(DUIIMPOBAHHBIX KOMITO3UTOB
CTPOUTEIBHOTO U CIIEHUATBFHOTO HA3HAYCHUS

YMeTh MPUMEHATh Ha TPAKTUKE METO/BI Pa3padOTKH M ONTHMHU3ALNN COCTaBOB
CTPOUTEIBHBIX MAaTEPUATIOB C HAHOCTPYKTYPHUPYIOUTUMU KOMIIOHEHTAMU

YMeTh MPOBOAUTH MEPOMPUSITHS IO TOBBIICHUIO KAaueCTBAa BBHIMTYyCKAEMOM
NPOAYKIMA W ONTHUMH3AIMHA TEXHOJOTHYECKHX TIPOIECCOB IMPOU3BOICTBA
CTPOUTENHHBIX MaTEPHUAJIOB C HAHOCTPYKTYPHPYIOIIUMH KOMIIOHEHTAMH

YMeTh OpraHu30BaTh HAYYHO-HCCIEIOBATEIIbLCKHE pPa0OThI MO pa3padoTKe
HOBBIX CTPOUTEITHHBIX MATEPHATIOB C HAHOCTPYKTYPUPYIOIIUMU KOMITOHEHTAMHU
YMeTh COCTaBIIATh IPOU3BOJICTBEHHBIH IUIAH TPOM3BOJICTBA CTPOUTEIBHBIX
MaTepHUAIOB C HAHOCTPYKTYPUPYIOIIUMHU KOMIIOHEHTAMU

YMeTb OpraHu3oBaTh MOJTHOE HCHOJIB30BAHUE MPOU3BOJCTBEHHBIX MOIIHOCTEH
000pyIOBaHMS U BHEAPEHUE PAI[HOHAIBHBIX TEXHOJOTHUYESCKHUX IPOIIECCOB
YMeTh UCTIONB30BaTh 00OPYAOBAHUE U CHIPHEBBIC MAaTEPHUATIBI IO TIPOU3BOJICTBY
HaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UTOB CTPOUTEIBHOTO U  CIELUATIBLHOTO
Ha3HAYCHHS

Bnanenusa

Brnanerh HaBbIKAMH WCIHBITAHWS HOBBIX W MOAHMUIMPOBAHHBIX KOMIIO3HTOB
CTPOUTEIBHOTO U CIICHUATBLHOTO HA3HAYCHUS

Brnagerp HaBbIKaMHM OpraHM3alliu  pa3pabOTKU M ONTUMHU3AIUH COCTABOB
CTPOUTEIBHBIX MAaTEPHUAIIOB C HAHOCTPYKTYPUPYIOLIUMU KOMIIOHEHTAMU
Brnaners HaBbIKaMU MO MOATOTOBKE MEPONPUATHN MO MOBBIIICHUIO KauecTBa
BBIITYCKAEMON TMPOAYKIMH U ONTUMHU3ALMH TEXHOJOTUYECKUX MPOIIECCOB
[IPOU3BOJACTBA CTPOUTEIBHBIX MAaTE€PUANIOB C  HAHOCTPYKTYpPUPYIOIIUMHU
KOMIIOHEHTaMH

Brnagerp HaBbIKaMH TPOBEICHHSI HAYYHO-HCCIEIOBATEIBLCKOM pPabOThl IO
pa3paboOTKe HOBBIX CTPOHUTEIbHBIX MATEPHAJIOB C HAHOCTPYKTYPUPYIOLIUMH
KOMITOHEHTaMU

Brnaners HaBbIKaMHU COCTaBJICHMSI MPOU3BOACTBEHHOrO IUIaHAa IMPOU3BOJACTBA
CTPOUTEIBHBIX MAaTEPUATIOB C HAHOCTPYKTYPUPYIOLTUMU KOMIIOHEHTAMU
Biramets HaBBIKAMH OpPTraHU3AIMH MTOJIHOTO MCTIOIB30BAHUS ITPOU3BOICTBEHHBIX
MOIITHOCTEH OO0OpYNOBaHUS W BHEAPCHHE PAMOHAIBHBIX TEXHOJIOTHICCKUX
MIPOLIECCOB

Bragetrs KoHTpoJIEeM HCIONB30BaHUS OOOPYAOBAaHUS U CHIPHEBBIX MAaTEpHUAIOB
[0 MPOU3BOACTBY HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UTOB CTPOMUTENIBHOIO H
CHEHUATbHOTO HA3HAUCHUS

OneHka npenojaBaTesieM BBICTABISIETCS. HHTETPAIIBHO C  Y4ETOM  BCEX
[OKa3aTesIed U KPUTEPUEB OLICHUBAHUS.
Onenka copMUPOBAHHOCTH KOMITETEHITUI 10 TTOKAa3aTeNN0 3HAHUS

Kpurepuii YpoBeHb 0CBOEHHMS U OLICHKA
He 3aureno 3auTeHo
3HaTh METO/AMKHU MCHBITAHUHM HOBBIX M | He 3Haer MeToamKu HCHBITaHWH | 3HAeT B MHOJHOM 00bEME METOIMKU
MOIU(DUIIMPOBAHHBIX KOMITO3UTOB | HOBBIX " MOJU(UIIMPOBAHHBIX | UCTIBITAHUN HOBBIX "
CTPOUTEIBHOTO W CHEHHAIbHOTO | KOMIO3UTOB CTPOUTETBHOTO U | MOOU(UIMPOBAHHBIX KOMITO3HTOB

Ha3HaA4YCHUA

CIICIIUAJIBHOT'O HA3HAYCHUA

CTPOWTEILHOTO W CIEIHAIBHOIO
Ha3HaueHus. JlomyckaioTcs Herpyoble
OIIINOKH.

3HaTh ~ METONBI  pa3pabOTKH |
ONTUMU3AIMH COCTABOB CTPOUTEIBHBIX

He 3maer wmetomel pa3paboTKu U
ONTUMU3AIMH COCTABOB CTPOUTEIBHBIX

3HaeT B IIOJHOM OOBEME METOIBI
pa3pabOTKU M ONTHMHU3ALUN COCTABOB

MaTepHalioB C | MaTepuasoB C | CTPOMTENBHBIX MaTepuaoB c

HaHOCTPYKTYPUPYIOLUIUMHU HaHOCTPYKTYPUPYIOLIIUMHU HAHOCTPYKTYPUPYIOLINMHU

KOMITOHEHTaMH KOMITOHEHTaMH KOMITOHEHTaMH. Homnyckatorcs
HerpyOble oIHOKH.

3HaTh MeponpusATHS 1o noBbimeHuo | He 3HaeT MEpOIPHATHSA 1o | 3HaeT B MOJHOM 0ObEMEe MEpPOIIPUSTHS

KadycCTBa BLIHYCKaeMOﬁ NMPpOAYKIIUN U

IIOBBINICHHUIO KadycCTBa BLIHYCKaeMOﬁ

o MOBBIIICHUIO KadycCTBa




ONTHUMU3ALNT TEXHOJIOTHUECKUX
MPOLIECCOB NIPOU3BOACTBA
CTPOUTEBHBIX MaTepHaioB c
HAHOCTPYKTYPHUPYIOLIIIMHU
KOMITOHEHTaMH

HPOIYKLUH u ONTHUMHU3ALNN
TEXHOJIOTHYECKHX MIPOLIECCOB
MIPOMU3BOJICTBA CTPOUTEIBHBIX
MaTepHaioB c
HAHOCTPYKTYPHUPYIOLIIIMHU
KOMITOHEHTaMH

BBIITyCKAaeMOH MPOYKLUH u
ONTHMU3ALNU TEXHOJIOTUYECKIX
MPOLIECCOB MIPOHU3BO/ICTBA
CTPOUTENBHBIX MaTepHaIoB c
HAHOCTPYKTYPHUPYIOIINMHU

KOMITOHCHTaMH. Jomyckarorcs

HETpyObIe OMMOKH.

3HaTh IIpaBujia COCTABJICHUA IIJIaHA

He 3naer IIpaBujia COCTABJICHUA IIJIaHA

3HaeT B TIOJHOM OO0BbeMe TIpaBHIIa

HAYYHO-HCCIIEI0BATENILCKOW  PabOThl | HAYYHO-HCCIIEI0BATENLCKONH  pabOoThl | COCTaBICHHS iaHa Hay4HO-
10 pa3paboTKe HOBBIX CTPOUTENBHBIX | IO pa3pabOTKe HOBBIX CTPOUTENBHBIX | MCCIIEHAOBATENLCKOH  paboTHl IO
MaTepHaioB C | MaTepuasoB ¢ | pa3paboTke HOBBIX  CTPOMTEIBHBIX
HAHOCTPYKTYPUPYIOLUIUMHU HaHOCTPYKTYPUPYIOUIUMHU MarepuaioB c
KOMITOHEHTaMH KOMITOHEHTaMH HAHOCTPYKTYPHUPYIOLINMHU
KOMITOHEHTaMH. Jomnyckarorcs
HETpyObIe OMMOKH.
3HaTh npaBuiia cocrapienust | He 3Haer mpaBuia cocTaBieHus | 3HAeT B MOJHOM oOObeMe IpaBuiIa
MPOM3BOICTBEHHOTO IUIaHa | IPOU3BOJCTBEHHOTO IUIaHa | COCTaBJICHUS MIPOU3BOCTBEHHOTO
MPOU3BOJICTBA CTPOUTEJIbHBIX | MPOU3BOJICTBA CTPOUTEJIbHBIX | [UIAHA MNPOU3BOJCTBA CTPOUTEIBHBIX
MaTepHaioB ¢ | MaTepuasoB ¢ | MaTepuanoB c
HAHOCTPYKTYPHUPYIOLIHUMHU HAHOCTPYKTYPHUPYIOLIHMHU HAHOCTPYKTYPUPYIOLUIMMHU
KOMITOHEHTaMH KOMITOHEHTaMH KOMITOHEHTaMH. Homnyckatorcst
HerpyOble oIHOKH.
3HaTh NpaBuwia opraHuzaiuu mnoisHoro | He 3Haer mnpaBuna opraHuzaunuu | 3HaeT B IIOJHOM oObeMe IpaBHIiIa
UCIIONIb30BAaHMA  NPOM3BOACTBEHHBIX | IOJIHOTO UCIIOJIb30BAaHMS | OPTraHM3alMU ITOJTHOTO MCIIOIb30BAHMS
MOIIHOCTEH o0opynoBaHus U | IIPOU3BOICTBEHHBIX MOIIHOCTEH | TPON3BOJCTBEHHBIX MOIIHOCTEH
BHEJ[PEHUS pauMOHAIBHBIX | 000pYyJIOBaHMS u BHEJIpEeHHs | 000pynOBaHUS " BHEJIPEHUS
TEXHOJIOTUYECKHX MPOLIECCOB panmoHaIBHBIX TEXHOJIOTUYECKUX | palMOHAIBHBIX TEXHOJIOTUYECKIX
MPOLIECCOB npoueccoB. JlomyckaloTcsi Herpyoble

OIINOKH.

3HaTh (PaKTOPBI KOHTPOJIS
HCIIOJIb30BaHKsI 000PYI0BaAHHS U
CBIPBEBBIX MATEPUAIIOB TI0
MPOU3BOJICTBY
HAHOCTPYKTYPUPOBaHHBIX KOMIIO3UTOB
CTPOUTENLHOTO U CIICIUATBLHOTO
HA3HAYCHUS

He 3HaeT dakTopbl KOHTPOJIS
HCIIOJIb30BaHKsI 000PYIOBaAHUS U
CBIPBEBBIX MATEPHAIIOB TI0
MPOU3BOJICTBY
HAHOCTPYKTYPUPOBAaHHBIX KOMIIO3UTOB
CTPOUTENBHOTO U CIICIUATBLHOTO
HA3HAYCHUS

3HaeT B MOJIHOM 00beMe (HaKTOPHI
KOHTPOJISI HCTIOJIb30BaAHUS
000pYIOBAHUSI U CHIPHEBBIX
MaTepUaoB 10 MPOU3BOICTBY
HAHOCTPYKTYPHPOBAHHBIX KOMIIO3UTOB
CTPOMTENLHOTO U CIIEIUATEHOTO
Ha3HaueHus. JlomyckaroTcs HerpyObie
OIIUOKH.

Onenka copMUPOBAHHOCTH KOMIETEHIIMH MO MOKa3aTesl0 Y MEHUS

Kpurepuit YpOBEHb OCBOEHHUS U OlIEHKA
He 3auteno 3aureHo
YMeTh pyKOBOIUTH HcHbITaHusIMH | He yMeeT PYKOBOAUTH | YMeEeT CaMOCTOSITEIBHO
HOBBIX W  MOJIUMUIIUPOBAHHBIX | UCIIBITAHUSIMHU HOBBIX U | PyKOBOJIUTh HUCIBITAHUSIMU HOBBIX
KOMITO3UTOB ~ CTPOHTENBHOTO W | MOAU(DUIINPOBAHHBIX KOMITO3UTOB | U MOTUQHUIIUPOBAHHBIX
CIEHUATBHOTO HA3HAUCHUS CTPOUTEIBHOTO M CHEUUATBHOTO | KOMIO3UTOB  CTPOUTEIBHOTO U
Ha3HA4YCHUS CIICLUATILHOTO Ha3HAYCHUSL.
Jlomyckarorcst HerpyObie ONTHOKH.
YMeTp TpuMeHATh Ha TpakTuke | He ymeeT mpuMeHSTh HA TpaKTUKE | YMeeT CaMOCTOATEIHHO

METO/IBI pa3paboTKu u
ONTUMU3ALUN COCTaBOB
CTPOUTENBHBIX  MaTepUaloB ¢
HaHOCTPYKTYPHUPYIOIIUMH
KOMIIOHEHTaMH

METO/IBI pa3paboTKu u
ONTUMU3ALUN COCTaBOB
CTPOUTENBHBIX ~ MaTE€pUaloB ¢
HaHOCTPYKTYPHUPYIOIIUMH
KOMIIOHEHTaMH

MNPUMCHATL Ha IMPAKTUKEC MCTOAbI

pa3paboTKM W ONTHUMHU3ALUH
COCTaBOB CTPOUTEIIbHBIX
MaTepHajoB c
HaHOCTPYKTYPHUPYIOLIIMHU

KOMIIOHEHTaMH. Honyckatotcs

HerpyOble OMIMOKH.

Vmets MMpOBOAUTE MCPOIIPUATUA

o MOBBIIICHUIO KauecTBa
BBIIIYCKaeMOM  TPOAYKIUH U
ONTHUMH3ALMU  TEXHOJOTHYECKUX
MIPOLIECCOB MIPOU3BOJICTBA
CTPOUTENBHBIX  MaTepHajoB ¢

HaHOCTPYKTYPUPYIOLUTUMHI

He YMECT NPOBOAUTH MCPOIIPUATUA

o MIOBBIIICHUIO KadecTBa
BBIIIyCKaeMOit MPOAYKLIUH u
ONTHUMH3ALMUA  TEXHOJIOTHUYECKUX
MIPOLIECCOB MIPOU3BOJICTBA
CTPOUTENBHBIX  MaTepHajoB ¢

HaHOCTPYKTYPUPYIOUTUMHI

VYMeeT caMoCTOSTEIIEHO MMpOBOAUTH

MEPOMNpPHUATUS IO  TOBBILICHUIO
KayecTBa BBIITyCKaeMoM
MPOIYKIUU u ONTUMU3ALUU
TEXHOJIOTHUECKUX MIPOIIECCOB
MIPOU3BO/ICTBA CTPOUTETBHBIX
MaTepHaJIoB c




KOMIIOHECHTaMH KOMIIOHECHTaMH HaHOCTPYKTYPHUPYIOLIIMHU
KOMITOHEHTaMH. HomyckatoTcs
HErpyObIe OIUOKH.
VYMmers  opraHm3oBaTh Hay4HO- | He ymeer opraHu3oBaTh HaydHO- | YMeeT CaMOCTOSITEIBHO
HCCIIeIOBAaTENbCKUE PabOTHl MO | MCCIENOBAaTENIbCKUE paboThl 1O | OpraHU30BaTh HaY4HO-
pa3pabOTKe HOBBIX CTPOMTEIBHBIX | pa3pabOTKe HOBBIX CTPOUTENBHBIX | MCCIENOBATEIbCKUE PabOTHI 110
MaTepHajoB C | MaTepHajoB C | pa3paboOTKe HOBBIX CTPOMTEIBHBIX
HaHOCTPYKTYPHUPYIOIIUMH HaHOCTPYKTYPHUPYIOIIUMH MaTepHajoB c
KOMITOHEHTaM1 KOMITOHEHTaM1 HAHOCTPYKTYPUPYIOIMHI
KOMITOHCHTaMH. HomyckaroTcs
HerpyOblie OMMOKH.
Ymeth coctaBnsTh | He ymeer COCTaBISITH | YMeeT CaMOCTOSITEIBHO
MPOU3BOJICTBEHHBIN IUIaH | TIPOU3BOICTBEHHBIN IUIaH | COCTABJIATh  HPOU3BOJCTBEHHBIN
MPOU3BOJICTBA CTPOUTENBHBIX | IIPOU3BOJCTBA CTPOMTENBHBIX | IUIAH MPOU3BOJCTBA CTPOUTEIHHBIX
MaTepHajoB C | MaTepHajoB C | MaTepHaaoB c
HAHOCTPYKTYPHUPYIOIIMU HAHOCTPYKTYPHUPYIOIIMU HAHOCTPYKTYPHUPYIOLIHMHU
KOMITOHEHTaM1 KOMITOHEHTaM1 KOMITOHEHTaMH. HomyckatoTes
HerpyOble OMMOKH.
VYMmers  opraHmzoBaTh  nonHoe | He ymeeT opraHm3oBarh mosiHOE | YMeeT CaMOCTOSITEIBHO
HCTIONIb30BaHNE UCTIONIb30BaHNE OpraHHU30BAaTh MOJTHOE
MPOM3BOJACTBEHHBIX ~ MOIIHOCTEH | MPOU3BOACTBEHHBIX  MOLIHOCTEH | MCIOJIB30BaHUE
o0OpyzOBaHMS ¥ BHEApPEHHE | O0OpYIOBaHHMS W  BHEAPCHHUE | MPOM3BOJACTBEHHBIX  MOIIHOCTEH
palMOHATIBHBIX  TEXHOJOTHUYECKHX | PAIlMOHANBHBIX TEXHOJIIOTHMYECKUX | 00OpYHOBaHMS M BHEIPCHHE

MPOIIECCOB

MPOIIECCOB

paIiOHANBHBIX TEXHOJOTHYECKHUX
MIPOLIECCOB. HomyckaroTcst
HErpyObIe OIMUOKH.

VYMeTh HCIIOJIB30BaTh
000pyTIOBaHUE U CHIPHEBBIC
MaTepHUabl O MPOU3BOACTBY
HaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UTOB CTPOUTEITHLHOTO H
CHEIMaIbHOr0 Ha3HAUCHUS

He ymeeT ncnonb3oBath
000pyTOBaHUE U CHIPHEBBIC
MaTepHUabl O MPOU3BOACTBY
HaHOCTPYKTYpPHUPOBAaHHBIX
KOMITO3UTOB CTPOUTEIHHOTO U
CIELUATbHOTO HA3HAYCHUS

YMeeT caMOCTOSATENbHO
UCTIOIB30BaTh 000PYAOBaHUE H
CBIPHEBBIC MATEPUAIIEI 110
MIPOU3BOCTBY
HAaHOCTPYKTYpPHUPOBAHHBIX
KOMIIO3UTOB CTPOUTEIHHOTO U
CHEINATFHOTO Ha3HAYCHHUS.
JlomyckaroTcst HerpyObie ONTHOKH.

Omnenka chopMUPOBAaHHOCTH KOMIIETSHITHH MO MOKa3aTeno Baagenns

Kpurepuit YpOBEHb OCBOEHHUS U OlIEHKA
He 3auteno 3aureHo
Brnaners HaBbikamMu ucneiTanus | He BnageeT HaBbikaMu ucnbiTaHus | Ha  BhICOKOM — ypoBHE  BiajaceT
HOBBIX W  MOJIUQMUIIMPOBAHHBIX | HOBBIX M MOMUGUIIUPOBAHHBIX | HABHIKAMU WCIBITAHUS HOBBIX H
KOMITO3UTOB  CTPOMTENBHOTO W | KOMIIO3UTOB  CTPOUTENHHOTO W | MOAU(DUIIMPOBAHHBIX KOMITO3HTOB
CIELUATbHOTO HA3HAYCHUS CIELMAIbHOTO HA3HAYCHUS CTPOUTEIBHOTO M  CIHELUUATBHOTO
HA3HAYCHUSL. HomyckaroTcst
HerpyOble OMMOKH.
Bianers HaBpikamMu opranusanuu | He BJIAJIEET HaBblKamMu | Ha BBICOKOM ypOBHE BIajeer
pa3paboTKM ¥ ONTUMU3AIUH | OpPraHU3AIUN pa3paboTku U | HaBBIKAMU opraHu3aluu
COCTaBOB CTPOUTENBHBIX | ONTUMU3ALUU COCTaBOB | pa3pabOTKM W ONTUMU3AIUU
MaTepuaioB C | CTPOUTENBHBIX  MAaTEepUaoOB  C | COCTABOB CTPOUTEIBHBIX
HaHOCTPYKTYPHUPYHOLIUMHU HaHOCTPYKTYPHUPYHOLIUMU MaTepHuaoB c
KOMIIOHEHTaMU KOMIIOHEHTaMU HaHOCTPYKTYPUPYIOITUMHU
KOMITOHCHTaMHU. HomyckaroTcst
HErpyObIe OIMUOKH.
Biagers HaBblkamu 1o noarotoBke | He  Bmageer  HaBelkamMu 1o | Ha  BBICOKOM  ypoBHE  BIaAceT
MEpPONPUATUNA 1O  MOBBIIMICHUIO | TOJTOTOBKE  MEPONPUSATUN 1O | HABBIKAMU o MOATOTOBKE
KadecTBa BBIITYCKAaE€MOH | MOBBILIEHUIO KayecTBa | MEPONPUITUM 1O  IOBBIIICHUIO
NPOIYKLIHAN u ONTHUMM3ALMKU | BBITYCKAaeMOM MPOLYKIUHU U | KauecTBa BBIITyCKaeMO
TEXHOJIOTMYECKUX MPOLIECCOB | ONTUMU3ALUNA  TEXHOJOTHUYECKUX | MPOIAYKIIUU u ONTUMU3ALUU
MIPOU3BOJICTBA CTPOUTENBHBIX | IPOLECCOB MPOU3BOJICTBA | TEXHOJIOTHUECKUX MPOLIECCOB




MaTepHuaioB c
HaHOCTPYKTYPUPYIOLTUMH
KOMITOHEHTaMHU

CTPOUTEIBHBIX  MaTE€pPUAIOB  C
HaHOCTPYKTYPUPYIOLTUMH
KOMITOHEHTaMHU

MIPOU3BOJICTBA CTPOUTEIHHBIX
MaTepHaIoB c
HAHOCTPYKTYPHUPYIOLTIMH

KOMIIOHCHTaMH. JlommyckaroTcst

HErpyObIe OIUOKH.

Brmamers HaBBIKAMH IIPOBEACHIS
Hay4HO-HMCCIIEIOBATEIBCKOMN

He BrageeT HaBBIKAMHU MTPOBEICHIS
Hay4HO-HMCCIIEIOBATEIBCKOM

Ha BbicOkOM ypoBHE BIajeer
HAaBBIKAMHM TPOBEICHUS HAY4YHO-

paboTel MO pa3paboTKe HOBBIX | pabOTBI 1O pa3padOTKE HOBBIX | UCCIENOBATEILCKOW PabdOTHl  TIO
CTPOMTEJIFHBIX ~ MaTepuajioB  C | CTPOUTENBHBIX  MaTepHaloOB  C | pa3pabOTKe HOBBIX CTPOUTEIHHBIX
HAHOCTPYKTYPHUPYIOIIMU HAHOCTPYKTYPHUPYIOIIMHI MaTepuaIoB c
KOMIIOHEHTaMH KOMIIOHECHTaMH HaHOCTPYKTYPHUPYIOLIIMHU
KOMITOHEHTaMH. HomyckatoTes
HErpyObIe OIUOKH.
Bnanerr nHaBbikamm coctaBneHus | He BJazeeT HaBblkaMu | Ha BBICOKOM ypoBHE BlajzeeT
MIPOM3BOJCTBEHHOTO IUIaHA | COCTaBJICHUsS] TIPOU3BOJICTBEHHOTO | HABBIKAMHU COCTaBIICHHSA
HPOU3BOJICTBA CTPOUTEINIFHBIX | IIaHa IPOU3BOJICTBA | MPOU3BOJCTBEHHOTO IUIaHa
MaTepuaaoB C | CTPOMTENBHBIX ~ MaTepuajoB  C | IPOM3BOJCTBA CTPOUTEIIEHBIX
HaHOCTPYKTYPHUPYIOIIUMH HaHOCTPYKTYPHUPYIOIIUMH MaTepHajoB c
KOMITOHEHTaM1 KOMITOHEHTaM1 HAHOCTPYKTYPUPYIOIMHI
KOMITOHEHTaMH. HomyckatoTes
HerpyOble OIMOKH.
Bnanerr HaBbikamm opranuzanuu | He BJazeeT HaBblkaMu | Ha BBICOKOM ypoBHE € BiajmeeT
HIOJTHOTO UCIIOb30BAHUS | OpTaHU3aINN HOJTHOTO | HAaBBIKAMM OPTaHM3AIMU TIOJHOTO
MPOU3BOJCTBEHHBIX  MOIIHOCTEH | MCIOJIB30BAHHS HCIIOIb30BaHUS
o0OpyZOBaHMS ¥  BHEAPEHHE | MPOM3BOJICTBEHHBIX  MOIIHOCTEH | MPOM3BOJACTBEHHBIX  MOIIHOCTEH
palMOHATIBHBIX TEXHOJOTMYECKHX | O0OpyJOBaHMS M BHEApEHHE | 00OpyZOBaHUS M BHEIPCHHE

MPOIIECCOB

pallOHAJIIBHBIX TEXHOJIOTHYCCKUX
mponcccoB

PALMOHATBHBIX  TEXHOJIOTHYECKUX
MIPOLIECCOB. HomyckaroTcst
HerpyOblie OmMOKH.

BnaneTs kKoHTpOJIEM
WCTIONTE30BaHMS 000PYIOBaHUS U
CBIPBEBBIX MaTEPUAJIOB MO
MIPOU3BOJCTBY
HaHOCTPYKTYpPHUPOBAaHHBIX
KOMIIO3UTOB CTPOUTEIBLHOTO U
CHELUATbHOTO HA3HAYCHUS

He Bnageet koHTposieM
WCTIONTE30BaHMS 000PYIOBaHUS U
CBIPBEBBIX MaTEPUAJIOB MO
MIPOU3BOJCTBY
HaHOCTPYKTYpPHUPOBAaHHBIX
KOMIIO3UTOB CTPOUTEIBLHOTO U
CHELUATbHOTO HA3HAYCHUS

Ha BbicOKOM ypOBHE BiajeeT
KOHTPOJIEM UCTIOTH30BAHUS
000pYIOBaHUS U CHIPHEBBIX
MaTepHaIoB MO MTPOU3BOJICTBY
HAHOCTPYKTYpPHUPOBAHHBIX
KOMIIO3UTOB CTPOUTEIHHOTO U
CIEIMATLHOTO HA3HAYCHHS.
Jlomyckarorcst HerpyObie ONTHOKH.




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJUYECKOE OBECIIEYEHHUE

6.1. MaTepuajabHO-TeXHUUYECKOe o0ecrevyeHue

Ne HaunmenoBanue crienmanbHbIX OcHalIeHHOCTh CHEIUATbHBIX TOMEIICHUH U
MOMENIECHUN U ITIOMEIIECHUN IS MTOMEIICHUH I CaMOCTOSITEIHHON pabOThI
CaMOCTOSITENIbHON PabOTHI

1. VYuebnas aymuropus mns mposenenus | CrneruanusupoBaHHas mebens; [IK ¢ moctymom k
3aHATHN JEKIIMOHHOTO tuna, | cetu Internet u mporpammueiM obecrieueHueM MS
TPYIITIOBBIX u unauBuayansueix | Office, smekrponnas nntepaktuBHas qocka Hitahi.
KOHCYJbTAIMi, TEKYIIEro KOHTPOJS H
npoMexxyTouHot — arrecranuu  YK3,

Nel03

2. VYuebHas ayIuTOpHs Ui IPOBEICHUS Kommuieke o60pynoBanus U1st Oy4SHHS U
nabopatopubix 3aHaTuil YK3, Ne 026 HCCIIeI0BaHMS 00pa3l0B KOMITO3UITHOHHBIX
OnBITHO-TIPOMBIIIIEHHBINH Y4aCTOK MaTepUaoB:

HWU «HaHnocuctembl B CTPOUTEIBRHOM | — HCOBITATENbHBIN TIpecc ruapasanyeckuii [II'M 100
MaTepUaIOBEICHUN — IpeaHa3HAYCH TSl BU3yalbHO KOHTPOIHUPYEMOTO
CTaTHMYECKOT0 UCTBITAaHUS 00PA3I[0B CTPOUTEIHHBIX
MaTepUasoB;
— pubop AJI U3MEPEHUH TEIIONPOBOAHOCTH
matepuanos UTII-MI'4 «30H/I»;
— pacTBopocMecuTenb taboparopubiii Matest E095 ¢
nojayei mecka;
— rpoxoT BuOpanmonnslii I'p 30;
— 3JIeKTpOHHbIE Bechl Adventurer;
— BopoHka JIOB 11 onpenienenust HaChITHON
IUIOTHOCTH;
— npubopsl Buka OI'L[-1;
— BuOpormoniaaka CMXK.

3. VYueOHas ayuTOpHS I TPOBEACHUS Komruiekc o6opyaoBanus A1k CHHTE3a U
nabopatopubix 3aHATHH YK3, Ne027 MCCJIEJOBaHMsI HAHOCUCTEM U HAHOMAaTEpHaJIOB:
JlaGopartopust cuHTE3a U uccienoBannii | — peakrtop Minni-100-05
BBICOKOMOJIEKYJISIPHBIX CHUCTEM — nabopaTtopHblit cMecuTens Silverson LSm-A;

— Pa-metp PH 2006;
— cnektpodoromerp LEKI SS-1207,
— a”anutudeckue secsl AB-60-01

4, [{eHTp BBICOKMX TE€XHOJIOTHIA KomMrineke aHamuTudeckoro 000pya0BaHUS TSI
UCCJIEIOBaHMSI HAHOCUCTEM U HAHOMAaTepHaJlOB:
— CKaHMPYIOLIUHN IEKTPOHHBIA MUKPOCKOII
Bbicokoro paspemenns TESCAN MIRA 3 LMU;
— ®ypoe-UK-cniekrpomerp VERTEX 70;
— JIa3epHBI aHaIU3aTOP Pa3MEPOB YACTHIL
ANALYSETTE 22;
— PEHTreHO(ITyOPECLEHTHBIN CIEKTPOMETP CEPUU
ARL 9900 WorkStation co BCTpO€HHOU cHCTEMOA
nudpakimm.

S. YuranbHplid  3am  Oubnmuorekn  juig | Crenuanu3upoBaHHass — Me0enb;  KOMIIbIOTEpHas
CaMOCTOSITENTbHOM pabOThI TEXHHMKa, TMOAKIIOYeHHass K cetu «HTepHETY,

UMEIOIIast JIOCTYII B 3JIEKTPOHHYIO WH(POPMAITMOHHO-
00paszoBaTenbHYIO Cpeay

6. Metoanyeckuii KaOuHeT Crienmanu3upoBaHHas Me0elb; MYJIbTHUMEIMMHBIN




\ | mpoekTop, MepeHOCHOIt 9KpaH, HOYTOYK

6.2. J/IueH3MOHHOE U CBOOOJHO PacNpoCTPaHsieMoe MPOrpaMMHoOe odecreyeHue

Ne Hepequb JJUIICH3UOHHOTI'O PekBU3HUTEHI MOATBCPIKAAOIICTO NOKYMCHTA
MPOrpaMMHOT0 00eCTICUeHUsI.
1 Microsoft Windows 10 | Cormamenne Microsoft Open Value Subscription V6328633.
KopmopatusHas Cormamenne aeiicteurensao ¢ 02.10.2017 mo 31.10.2023).

Horosop nocrasku 10 0326100004117000038-0003147-01
ot 06.10.2017

2 Microsoft Office Professional Plus | Cormamenne Microsoft Open Value Subscription V6328633.
2016 Cornamenue neicteurensho ¢ 02.10.2017 mo 31.10.2023

3 Kaspersky Endpoint Security | Cyonunensuonnsiii goropop Ne 102 ot 24.05.2018. Cpok
«CraumapTaerit Russian Edition» neicteus aurensun 10 19.08.2020

I'paxxnancko-tipaBoBoit  Jloroop (Kontpakt) Ne 27782
«[locTaBka mpOAJCHHUS TMpaBa MOJL30BaHUSA (JIUICH3HH)
Kaspersky Endpoint Security ot 03.06.2020. Cpok geiicTBus
mnensud 19.08.2022r.

4 Google Chrome CBoboxuo pacmpoctpansemoe IIO coraacHO yCIOBHSAM
JIMLEH3HOHHOTO COTJIAIICHUS

5 Mozilla Firefox CBobonHo pacnpoctpansemoe [IO cormacHo ycnoBHsSM
JIUIIEH3UOHHOTO COTJIANIICHHUS

6 KoncynbranTtlroc PacmipocTpansiercss 6e3 orpaHMYeHHUN, COTJIACHO JOTOBOPY

22-15x ot 01.06.2015

6.3. Ilepeyennb y4eOHBIX U31aAHUI U Y4eOHO-METOAMYECKNX MATEPHUAJIOB

1. Munsko, H.M. MeTozasl mojiydeHus U CBOMCTBAa HAHOOOBEKTOB: yuel. mocooue
/ H.W. Munsbko [u 1p.]. — Mockpa: ®@naunta: Hayka, 2009. — 162 c.

2. 1labatuna T.M. HaHoxumMuss u HaHOMaTepuasibl [DJIEKTPOHHBIM pecypc]:
yueOHoe mocobue / T.M. Ilabatuna, A.M. Tomyb6eB. — M.: MockoBckui
rOCyJIapCTBEHHBIN TEXHUYECKHM yHuBepcuTeT uMenn H.D. baymana, 2014. — 64 c.
Pexxum nocryna: http://www.iprbookshop.ru/30893.html.

3. Butasp I1.A. OCHOBBI HAaHOTEXHOJIOTUH M HAHOMATEPHUAJIOB [DJIEKTPOHHBIN
pecypc]: yuebnoe mocobue / I1.A. Butsass, H.A. CBunyHoBu4. — MuHCk: Bermmiimas
mkona, 2010. — 302 c. Pexxum nocryna: http://www.iprbookshop.ru/20108.html.

4. Tlyn, Y. Hanorexnosnoruu: yue0. mocooue / Y. Ilyn, @. Oysuc; nep. ¢ anri.,
pen. 0. U. IN'omoBuH. — 2-¢ u3x., non. — Mocksa: Texnocdepa, 2006. — 336 c.

5. TI'yceB, A.M. Hanomarepuanbl, HaAaHOCTPYKTYpbI, HaHoTexHojoruu / A.W.
I'yces. — U3x. 2-e, uctip. — Mocksa: @uszmariur, 2007. — 414 c.

6. CrpykrypHas Tomojorus. MeTon omnpeneneHuss KpUTUYECKOro pasmepa
MHKPO- YU HAHOYACTHUI] MIPOCTHIX U CJIOKHBIX BEHIECTB [DJIEKTPOHHBIN pecypc]: METOA.
yKa3aHUs K BBIIIOJHEHUIO MPAKT. padoT AJisl CTYAEHTOB JHEB. U 3a04. (GopM oOyueHus /
A.H. Xapxapnun, A.B. UepeBartoBa. — benropon: M3a-so BI'TY um. B.I'. Illyxosa,
2010. — 15 c. Pexxum nocryma:
https://elib.bstu.ru/Reader/Book/2013040918063071432700003937.

7. ApramonoBa O.B. Cunte3 HaHOMOIUDUIHPYIONTUX TOOABOK JJIsI TEXHOJIOTHUN
CTPOUTENbHBIX KOMIIO3UTOB [ DIEKTPOHHBIN pecypc|: moHorpadus / O.B. ApramoHoBa.
Boponex:  BOpOHEXCKMH  TOCYyNApCTBEHHBIM  ApXUTEKTYPHO  CTPOUTEJIbHBIN



http://www.iprbookshop.ru/30893.html
http://www.iprbookshop.ru/20108.html
https://elib.bstu.ru/Reader/Book/2013040918063071432700003937

ynuepcurer, ObC ACB, 2016. - 100 c¢. - Pexum  pgocryna:
http://www.iprbookshop.ru/59131.html.

8. HaHocucTembl B CTPOUTENHHOM MaTepUalioBEACHUHN [DJIEKTPOHHBIN pecypcl]:
yueb, mocobue / B.B. Crpokosa, 1.B. XKepnosckuii, A.B. UepeBaTosa. — 3 uzj., crep. —
CIIo.: U3n-Bo «JIaHpy 2017. - 236 C. - Pexum JIOCTYIIA:
https://e.lanbook.com/reader/book/93008/?demoKey=lab4f83cf58a5a75f5837803d8d40
512#1/.

9. Cyzpmanes W.II. Hanorexnomorusi. @OU3MKO-XUMHUS  HAHOKJIACTEPOB,
HaHOCTPYKTYp U HaHoMmarepuayoB / N.I1. Cyznanes. — M.: KomKnura, 2006 — 589 c.

10. DddexTuBHBIE CTPOUTENBHBIC KOHCTPYKIIMM Ha OCHOBE KOMIIO3UTOB
CIeIMaIbHOTO Ha3HAaYeHUs [ DIEeKTPOHHBIN pecypc]: yuebnoe mocodue / FO.M. bopucon
[m 1p.]. — Boponex: BopoHexcCkHil roCcyl1apCTBEHHBIH apXUTEKTYpPHO-CTPOUTEIbHBIN
YHUBEPCHUTET, 2bC ACB, 2014. - 94 C. Pexxum JIOCTyTIA:
http://www.iprbookshop.ru/55042.html.

11. baxenoB KO.M. CtpykTypa u cBolicTBa 0€TOHOB C HAHOMO U (PUKaTOpaMu Ha
OCHOBE TEXHOT'€HHBIX OTXOJ0B [ DJIEKTPOHHBIN pecypc]: moHorpadus / KO.M. baxeHoB,
JLA. Amumos, B.B. Bopouun. — M: MOCKOBCKHII TOCYyIapCTBEHHBIA CTPOUTEIbHBIN
YHUBEPCHUTET, 9bC ACB, 2013. - 204 C. Pexum JIOCTyTa:
http://www.iprbookshop.ru/20037.html.

12. Bumsurypu D.JI. Ilpomecchl momydeHHs: HAHOYACTHI] U HaHOMAaTEpUAJIOB.
Hanortexnonoruu [DnextpoHHbiid pecypc]: yueoHoe mocodue / D.JI. I3um3urypu, E.H.
CunmopoBa. — M.: Uznarensckuit JJom MUCuC, 2012. — 71 c. Pexum pocryna:
http://www.iprbookshop.ru/56215.html.

13. Makpunun, H.U. CtpykrypooOpa3zoBaHue ¥ KOHCTPYKIIMOHHAS MPOYHOCTH
IIEMEHTHBIX KOMITO3UTOB [DJIeKTPOHHBIN pecypc|: moHorpadus / H.M. Makpuaun, E.B.
Kopones, 1.H. MakcumoBa. MockBa: MUCHU — MI'CY, 2013. — 152 c. Pexxum goctyna:
https://e.lanbook.com/book/73614.

14. HanorexHosorun B 23jekTpoHuke /moa pena. FO.A.YammeirmHa. — M.:
Texnocdepa, 2005 — 446 c. 7. Parnep M. HanorexHosorus: mpoctoe OOBsICHEHUE
ouepenHoM renuanbHol uaeu / M. Patuep, [. Pataep. — M.: Bunbsimc, 2004. — 234 c.

6.4. IlepeyeHb HHTEPHET PecypcoB, NPodecCHOHAIBHBIX 023 TaHHbIX,
HH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM

1. http://www.nanonewsnet.ru
2. http://thesaurus.rusnano.com
3. http://'www.nanorf.ru

4. http://www nanoru.ru


http://www.iprbookshop.ru/59131.html
https://e.lanbook.com/reader/book/93008/?demoKey=lab4f83cf58a5a75f5837803d8d40512#1/
https://e.lanbook.com/reader/book/93008/?demoKey=lab4f83cf58a5a75f5837803d8d40512#1/
http://www.iprbookshop.ru/55042.html
http://www.iprbookshop.ru/20037.html
http://www.iprbookshop.ru/56215.html
https://e.lanbook.com/book/73614
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