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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIUIIVIMHE

HanmeHnoBanue
Kon n HaumeHoBaHue
noKa3aTens
Kareropus (rpymnmna) Kon u HanmeHoBanue UHJUKaTOpa
KOMIICTCHITHH KOMITCTECHITHH JOCTHKEHUS OHCHHBAMTHA
KOMITETEHIIIH pe3ynbTaTta 00y4eHHs
10 JIMCIUTUIAHE
Oo6menpodeccuonansu | OIIK 3 Criocoben OIIK 3.1 Bnaneer 3HaTB: COBpEMEHHBIC
bIe KOMITETCHITHH YIIPaBJIATh )KU3HCHHBIM | COBPEMEHHBIMHU METO/IbI aHATH3a
LUKJIOM CO3/IaHuUs METOJaMH aHaJIn3a 3¢ (heKTHBHOCTH
OTBETCTBEHHOCTH B WH)KEHEPHBIX 3¢ deKTUBHOCTH MIPOU3BOJICTBEHHOTO
npogeccuoHaTbHON IPOJYKTOB B O0JIACTH | IPOU3BOICTBEHHOTO mporecca
JeSTEeITbHOCTH HAHOTEXHOJIOTHH 1 nporiecca 1 OIICHKH YMeTh: aHATM3UPOBATh
HAaHOMATEPHAJIOB C IIPOU3BOJICTBEHHBIX 3G HEKTUBHOCTD
y4eTOM NOTEPh U MOAXOJIAMH K | TPOU3BOICTBEHHOTO
HYKOHOMHYECKUX, pa3paboTke KOMILIEKca | mpolecca
9KOJIOTUYECKHX, MEPOTIPUSITHHA TTO UX Buaagers: nogxomamu
COLIMANILHBIX U IPYTHX | YCTPAaHEHUIO K YCTpaHEHUIO
OTpaHUYCHUH MIPOU3BO/ICTBEHHBIX
OTEPh
OIIK 3.2 IIpoBoaut 3HATH: OCHOBEI
TEXHHUKO- TEXHHUKO-
SKOHOMHUYECKOE HKOHOMHYECKOTO
000CHOBaHME U 000CHOBaHUS
SKOHOMHUYECKYIO MIPOEKTHBIX PEIICHHUN
OLIEHKY ITPOEKTHBIX YMeTh: IpOBOIUTH
pelIeHui u TEXHHUKO-
WHKCHEPHBIX 33124 HKOHOMHYECKOE
000CHOBaHUE
IIPOECKTHBIX PELICHUI
Baagern: HaBLEIKAMU
MOBBILICHUS TEXHUKO-
SKOHOMUYECKOH
3¢ (heKTHBHOCTH
MPOEKTHBIX PEIICHUI
[TpodeccnonansHbie ITIKB 2 Cnocoben ITIKB 2.1 CocraBnsier 3HaTh: TEXHOJIOTUU
KOMIICTCHITIH o0ecreYnBaTh UK TIPOM3BOJICTBEHHBIH MIPOU3BOJICTBA
POM3BOJICTBA IUIaH MPOU3BOJICTBA CTPOUTENBHBIX
[Tpou3BoaCcTBEHHO- CTPOMTEIBHBIX CTPOMTEIBHBIX MaTepHaJIOB C
TEXHOJIOTUYECKHI BUI | MaTEpUAIIOB C MaTepUaoB C HAHOCTPYKTYPHUPYIOIIH
JeSTEeTbHOCTH HAaHOCTPYKTYPHUPYIOUIH | HAHOCTPYKTYPHPYIOIIU | MU KOMITOHCHTaMHU

MH KOMIIOHCHTaMHU

MH KOMIIOHCHTaMHU

YMerth: BEIOUpATh
TEXHOJIOTUU
MIPOU3BOJICTBA
CTPOUTETBHBIX
MaTepHuasoB C
HaHOCTPYKTYPHUPYIOIIH
MM KOMIIOHCHTaMH
Baagern: HaBBEIKAMU
COCTAaBJICHMS IIAHA
MIPOM3BOJICTBA
CTPOUTETBHBIX
MaTepHuasoB C
HaHOCTPYKTYPHUPYIOIIN




MH KOMIIOHEHTaMH

I1KB 2.4
OcymiecTBisieT
KOHTPOITh
HUCITIOJIB30BaHUA
000pyI0BaHUS U
CBIPbCBBIX MATCPHUAJIOB
10 TIPOU3BOJICTBY
HAHOCTPYKTYPHUPOBAHH
BIX KOMITO3UTOB
CTPOUTCIIBHOI'O U
CTEIAATBHOTO
Ha3HaA4YCHU A

3HaTh: 000py/I0BaHKE
U CBIPBEBBIC
MaTepuabl 1o
MIPOU3BOJICTBY
HAaHOCTPYKTYPHUPOBaHH
BIX KOMIIO3UTOB
CTPOUTENLHOTO U
CIIELUAIBHOTO
Ha3HAYCHUS

YMersb: II1IaHUPOBAThH
UCIOJIb30BaHNE
o0opynoBaHus U
CBIPHEBBIX MaTEpUAJIOB
0 MPOU3BOJICTBY
HAaHOCTPYKTYPHUPOBaHH
BIX KOMIIO3UTOB
CTPOUTENHLHOTO U
CTIELUAIBHOTO
Ha3HAYCHUS

Biagern: HaBBHIKAMU
KOHTPOJIS
MCIIOJIb30BAHUS
o0opyIoBaHUS U
CBIPBEBBIX MATEPUAIOB
10 IPOU3BOJICTBY
HAaHOCTPYKTYPHPOBAHH
BIX KOMIIO3UTOB
CTPOUTEIHLHOTO U
CHEIHaIbHOTO
HA3HAYCHUS




2. MECTO IJUCIIMIIVIMHBI B CTPYKTYPE
OBPA30BATEJILHOM ITPOI'PAMMBI

1. Komnerenuus OIIK 3 CriocoOeH yupaBisaTh KU3HEHHBIM I[IMKJIOM CO3JIaHUS
MHKEHEPHBIX OPOJYKTOB B 00JIACTH HAHOTEXHOJIOTMH M HAHOMATEPHAIOB C VUETOM
SKOHOMHYECKUX, DKOJOTMUYECKUX, COMUAIILHBIX U IPYTUX OrpaHUYEHUN

I[aHHaH KOMIICTCHIIMA Q)OpMpreTCﬂ CJICAYHOMMMHA JUCITUIITIMHAMM.

Cragus HanMenoBaHMsI TUCHUIUIMHBI
1. CucreMHas METOJ0JIOTUSI TPOEKTUPOBAHNS MaTEPUAJIOB
2. Komno3uimoHHble HAHOCTPYKTYPUPOBAHHbBIE BSDKYILIME BEIIECTBA
3. MartepuanoBeileHUE M TEXHOJIOTHS HAHOCTPYKTYPUPOBAHHBIX KOHCTPYKLMOHHBIX U
CHeLMaIbHbIX MaTEpPHaJIOB

2. Kommerenuusa I[IKB 2 Chnocoben obecrieunBarh UK IIPOU3BOIACTBA
CTPOUTEJIBHBIX MATEPUATIOB C HAHOCTPYVKTYPHUPVIOIMIUMUA KOMITOHEHTAMU

I[aHHa}I KOMIICTCHII WA (bopMpreTc;I CICAYIOMMHA JUCHUIITIMHAMM.

Cragus HanmenoBaHus QUCIIAILINHEI

1. OCHOBBI IPOEKTHOM 1€ATENBHOCTH

2. KoMno3uimonHble HAHOCTPYKTYPUPOBAHHBIE BSDKYIIHME BEIIECTBA

3. MarepuanoBeZieHHe U TEXHOJIOTUSI HAHOCTPYKTYPHUPOBAHHBIX KOHCTPYKIIMOHHBIX
U CHeIHAIbHBIX MaTepuajioB

4, Crangaptuzanus U cepTuUKalnsg MaTepuanoB CTPOUTEIHHOIO U CHEHaIbHOTO
HA3HAYCHUS

5. [IpousBonacTBeHHass 0e€30MacHOCT M OXpaHa Tpyda Ha MNpeAnpUATHAX
HAHOWH]IyCTPUU

6 Opranu3zaiiys Npou3BOJCTBA U YIPaBIECHUE NPEANPUITHEM

7 AKTHBAIMOHHBIE NTPOLIECCH] TPH CUHTE3€ KOMIIO3UTOB

8. CtpykTypooOpa3zoBaHHE KOMIIO3UTOB C UCIOJIb30BaHNEM HAHOCHCTEM

9 YueOHas 03HAKOMUTENIbHAS MPAKTHUKA

10. [Tpon3BoCTBEHHAS] HAYYHO-HCCIICIOBATENbCKAs paboTa

11. [Tpon3BoaCTBEHHASI TEXHOJIOTHYECKas (TTPOEKTHO-TEXHOJIOTHYECKas) MPaKTHKa

12. ITpon3BoiCTBEHHAS TPEIUIIIOMHAS! TPAKTHKA




3. OBFBEM IMCHUIIJIMHBI
OO61mmast Tpy10€MKOCTh JUCIIUILIMHBI COCTABIISIET 6 3a4. equawmil, 216 gacos.

CDopMa HpOMC)KYTO‘IHOﬁ arTecraluu 3a4€T, 3K3aMCH

Bun yueGHOM paboThI Beero | Cemectp | Cemectp
4acoB Ne 1 Ne 2

OO61mast TpyA0€MKOCTh TUCIIUIUIMHBI, 9ac 216 107 109
KonTakTHas padora (ayauTopHbIe 74 37 37
3aHSATHSA), B T.4.:

JIEKIIUHI 34 17 17

nabopaToOpHbBIC 34 17 17

MIPAKTUYECKHE

TPYIIIOBBIE KOHCYJbTAIMH B TIEPHUO]T 6 3 3

TEOPETUYECKOTO O0YUCHHUS U

MPOMEKYTOYHOM aTTECTANK
CamocrosiTesibHast padoTa CTYACHTOB, 142 70 72
BKJIIOYASl HHAUBHUYaIbHbIe U TPYNIIOBbIE
KOHCYJIbTAllMU, B TOM YHCJIE:

KypcoBoii npoekT

Kypcogas pabora 36 36

PacuetHo-Tpaduueckoe 3ajaHue

WHnuBuayanpHOE TOMAITHEE 3ajaHue 9 9

CamocrosTenbHas paboTa Ha OJATOTOBKY K 61 34 27

ayTUTOPHBIM 3aHATUSM (JIEKIUH,

MIPAKTUYECKHE 3aHATHSL, Ta00paTOpHbIE

3aHATHUS)

DK3aMeH 36 36




4. COJIEPKAHUE JJUCLUATITAHBI

4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe H 00beM

Kypcl Cemecrpl

O0BeM Ha TEMATUYECKUIT
paszen mo BUAaM y4eOHOM

Harpysky, 4ac

>
Ne HaunmenoBanue paznena o o w E
n/m (KpaTKoe coeprKaHue) Z £ E % 2
9 S S =g
B | 5| €2 |282¢8
= ES8| 58 |C&«8
OcCHOBHbBIE IOHATHS MaTEpUAJIOBEICHUS U TEXHOJIOTUHY TIOJyYEHHUS] MaTeprasoB
1 3anaun v 3HaUeHUE AUCUUIUIHHBL. KpaTkue cBenenus 00
HCTOPHH Pa3BUTHUA HayKu 0 MaTepuanax. OCHOBHBIC 2 2
MOHSTHSI: MATEPUAIIOBEICHHUE, MaTePHUAITBIL.
2 Knaccudukanus matepuanon. O01mme cBeIeHHS O
Pa3IUYHBIX KJIACCU(UKALMOHHBIX TPYMIAaX MaTEPUAJIOB: 2 2
orpesiesieHUe, OTINYUTENbHbIE MPU3HAKH.
3 KauecTBo 1 cBOICTBa MaTeprasoB. 3 5 8
4 CoBpeMeHHOE MaTepUaIIOBEIEHUE U €0 3HAUCHHUE B 2 5
YCKOPEHUU HAYYHO-TEXHUYECKOTO Mporpecca.
5) OCHOBBI CTPOEHMS M CBOMCTB MaTepuanoB. Busl
KPUCTAJUTMYECKUX penieToK. [IoHsITHE 0 KpUCTATITMYIEeCKUX 2 2
¥ aMOP(HBIX BEIECTBAX.
Hemerannnueckue maTeprabl
OTtnenouHble MaTEpUAIbI
HasznaueHnue oTnenoyHbIx MaTepuaioB. Marepuanbl AJist
6 MOArOTOBKH MOBEPXHOCTH K OTAEIKE, JIAKU H IOIUTYPEI 9 4 6
JUTSI IPO3PAYHON OTNIEIKH, KPACKH U AMAIH IS
HENPO3PaYHOI OTEIKH, OTUQBI.
CtpoutenbHble MaTepUabl
Martepuansl U3 TPUPOTHOTO KaMHSI, CTPOUTEIbHBIE,
7 HEOPTaHMYECKUE 3aMOTHUTEIH 7151 OETOHOB, U3ENINS Ha 5 8 10
OCHOBE MUHEPAJIbHBIX BSIKYIIMX MaTEpUajIoB, COOpHBIE
OETOHHBIE U )KeJIe300€TOHHBIE U3/IEIIHI.
ITomuMepHbIe MaTepualibl
[Tonmumepsl. OOLTHE CBEICHNUS O MOTUMEPHBIX MaTepUaIax.
8 Crnenuduueckre CBOMCTBA MOIUMEPOB M OJTUTOMEPOB. 2 2
AMopdHBbIe U KpucTajundeckue noaumepsl. OcobeHHoCTH
MEXaHUYECKHUX CBOWCTB MOJMMEPOB.
BCET'O 17 17 34




Kypcl Cemectp 2

OO6beM Ha TeMaTUYeCKUn
paszen 1o BujaaM yueOHoOU
Harpy3KH, 4ac
7
Ne HanmenoBanue paszaena o o o ©
n/m (KpaTKoe coeprKaHue) Z i E % 2
o} <) =
E |ES|R8|[C&cE
Hemerannmnueckue MaTepuasl
[Tnactmaccel. Onpenenenue, knaccupukaius. OCHOBHBIE
9 CBOMCTBA IJIACTMACC: MPOYHOCTH, KOAPPHUIIMEHT TPEHUS, 3 2
TeTII0(U3NIECKUE CBOMCTRA.
10 Knewn, knaccupukanus 1 TpeOGOBaHUS K HAM. 2 1
11 DnacToMepbl, pe3UHBI TEPMETUKHU: MICXOTHOE CHIPhE, 9 1
TEXHOJIOTHUS TIOTY4EHHs], CBOMCTBA M 00J1aCTh MPUMEHEHHSI.
Crexio. JlekopaTUBHBIE MaTEpUATIBI
12 CrekJy10: HEOPraHMYECKOE U OPraHMYECKOE, CUTAILIBI, 9 8 10
METaJUINYECKHUE CTEKJIa, CBOMCTBA M 00JIAaCTH MPUMEHCHHSI.
W30511MOHHBIC MaTepHAIIBI
Knaccudukanus marepuanos. Termmon3onsoHHbIE,
13 3BYKOHM3OJISIIMOHHBIE, THIPOU3OJISIIUOHHBIE, 9 1
AIIEKTPOU3OJISIUOHHBIE, CMA30YHbIE, KPOBEIIbHEIE,
00JINIIOBOYHEIE.
Meramuueckue MaTepHrallbl
14 Crpoenue metamioB. Knaccudukanus criaBos. 5 3 4
MexaHn4ecKkre CBOKMCTBA METAJLJIOB.
15 | Xenezoyrnepoaucteie crnaBbl. Knaccudukarus cranei u
UX Ha3HaueHue. TBepable U CBEPXTBEP/IbIE CILIABBI. 2 3 4
CruraBbl IBETHBIX METAJIJIOB.
16 Crioco6b1 06paboTku MeTaiioB. Teopust TepMuyecKon 9 3 4
00paboTKH. XUMHUKO-TepMUYECcKas 00paboTKa.
BCEI'O 17 17 27
4.2. CopepxxaHue MPaKTHYECKUX (CEMUHAPCKUX) 3aHATHIA
He mpexycMoTpeHO y4eOHBIM TUTaHOM.
4.3. Conep:xaHue J1a00paTOPHBIX 3aHATHIA
No HaunmenoBanue Tema mabopaTopHOTO 3aHATHUS K-Bo C
n/m | paszena AUCHUTUINHBI 4acoB AMOCTOATEILHAS
pabota Ha
MOJITOTOBKY K
ayJIUTOPHBIM
3aHSATUSIM
cemectp Ne 1
1. OCHOBHBIE TTOHSTHUS ®dusnueckue CBOMCTBa 2 2
MaTEepPHAJIOBEJICHUS U | CTPOUTEIBHBIX MAaTEPHAJIOB.




TeXHOJIOTUH nosrydeHust | [I1oTHOCTH
MaTepHaJioB
2. OcHOBHbBIE TOHATHSA duznyeckue CBONUCTBA. 3 3
MmatepHuajgoBefeHus 1 | Bogonoromenue, nopucTocTs U
TEXHOJIOTUH TOJIyYSHHsI | TyCTOTHOCTh MaTepuasa
MaTepHaJioB
3. CrpoutenbHbIC MexaHudeckre CBOMCTBa 6 6
MaTepuabl CTPOUTENBHBIX MaTEPHAJIOB.
IIpoynocTh
4. CrpourenbHbie MexaHuueckue cBOMcTBa 2 2
MaTepHalIbl CTPOMTEBHBIX MAaTEPHAJIOB.
OaCTUYHOCTh NOKPBITUI
5. OTneno4uHbie MexaHn4ecKHe CBOMCTBA 2 2
MaTepuabl CTPOUTENBHBIX MaTEPHAJIOB.
TBepIOCTh MOKPBITHIA
6. Otnenoynsie Onrtuueckue CBOMCTBa. 2 2
MaTepUalIbl AXpOMaTHYECKUI IIBET MOKPBITHI
NUTOI'O: 17 17
cemectp Ne 2
7. Crexino. [lekoparuBable | ONTHYECKHE CBOMCTBA CTEKIIA. 3 3
MaTepuabl [Iponyckanue, MOTJoIIEHUE U
OTpaKEHHE CBETA
8. Crekio. [lexopatuBHble | OnTHYECKHE CBOWCTBA CTEKIIA. 2 2
MaTepHalIbl [Tokazarens mperoMIICHHS CBETa
9. Crexio. [lexopatuBHble | Temnmodgu3nueckue CTpOUTEIbHBIX 3 3
MaTepHaIbl MarepuasioB. CTEKII0
10. Merannmnueckue CTpyKTypHBII aHAIM3 MaTEPUATIOB. 3 3
MaTepHalIbl MakpoaHasn3 METaJJIOB U CIJIAaBOB
11. Merannmnueckue CTpyKTypHBII aHAIM3 MaTEPUATIOB. 3 3
MaTepHalIbl MuKpoaHaIn3 METAUIOB U CIIABOB
12. Merammueckue CTpyKTypHBIH aHAJIU3 MAaTEpPUAJIOB. 3 3
MaTepuabl Pekpucrannmmzanus MeTauioB
NTOI'O: 17 17
BCEI'O: 34

4.4. Conep:xaHue KypcoBOIro NMpoeKTa/padoThl

Kaxxnomy cTyAeHTy npenojaBaTesib BbIJIAET TEMY KypCOBOM pabOThl, B KOTOPOM
OTpak€Ha OIpe/ieNieHHas rpyina MatepuayioB. B pamkax KypcoBoil pabOThl CTyIEHTY
HEOOXOJIUMO MPOBECTH OOOCHOBaHWE BBIOOpa Marepualia U3 yKa3aHHOW TPYMIbI IS
MIPOU3BOCTBA ACTAIIN WU U3JEIHSL.

[leas BBIMOTHEHUS KypCOBOH pabOTBl — TPUBHTH CTYJCHTaM HaBBIKH
CaMOCTOSITEJIbHOM pabOThl € TEXHUYECKOM JIuTepaTypoil. BeInojiHeHHe KypcoBOM
paboThI OJIPa3yMEBACT:

— MOUCK CBEJACHUH 0 ONPEAECICHHON TEME,

— BBIOOP HEOOXOAMMOM 1 TIOCTATOYHOW MH(OPMAILIMK U3 OJTHOT'O MIIH HECKOJIBKUX
HUCTOYHUKOB,

— TIOHUMaHUE KaK TEKCTOBOTO,
MpeACTaBICHNS HHGOPMAIIHH,

— aHaJIM3 MOJyYeHHOU uH(popManuu,

— 00001IeHIEe UMCIOINXCS TaHHbBIX,

Tak W Tpaduueckoro, M YUCJICHHOTO



— JIOTUYECKOE MOCTPOEHHUE OTBETA HAa BOMNPOC, MCKIIOUYEHHUE IMPOTUBOPEUUBBIX
YTBEPKICHUN,

— HCMOJb30BaHME (DAKTUYECKUX JAHHBIX IS TOJATBEPKIACHUS  CBOETO
3aKII0YEHUS (HampUMep, MEXaHMYECKUX XapaKTepUCTUK MaTepUaoB),

— pacyeT TMapaMeTpoOB CTPYKTYphl W MEXaHUYECKUX XapaKTEPUCTHK C
HCIIOJIb30BaHUEM (hOpMYII,

— TIoCTpoeHHUE TpadhUIECKUX 3aBUCUMOCTEH 10 HAWJICHHBIM YHCIIOBBIM JIAHHBIM,

— rpaMOTHas ¥ 4eTkas (OpMyITUPOBKA CBOMX MBICIIEH M OKOHYATEIIHBHOTO BHIBO/IA.

B pamkax KypcoBoil paboThl CTyIEHT JOJKEH pa3padoTaTh W TMPUBECTH
TEXHOJOTUYECKUI MPOIIECC MPOU3BOJICTBA 3aJITAaHHOTO MaTepuana (U31eus).

[Ipn omucaHuyd TEXHOJOTHYECKOTO TpoIlecca TMPOU3BOJICTBA HEOOXOAUMO
O0XapaKTEpPU30BaTh BCE TEXHOJOTHUYECKUE HTAlbl W OMNEpalMd C ONUCAHHEM HX
Ha3HAYECHUS.

C yueroM paccMOTpeHHOW wuH(GOpPMAIUM, PYKOBOJCTBYSICh TpeOOBaHUSIMU
HOPMATUBHOM  JIOKYMEHTAllUM, OCOOEHHOCTSAMHM  TEXHOJIOTHYECKOro  Tpoliecca,
AKOJIOTUYHOCTHIO, JIOCTYITHOCTBIO, CEOECTOMMOCTBIO, KOHKPETHBIMU KPUTEPUAMHU H
rapameTpaMu, MPOBEICHHON CPAaBHUTEIBHOM OLICHKOW, CTYJIEHT JOJDKEH IPUBECTH
000CHOBaHUE WCIMOJB30BAaHUS CBIPbsl JJIsI TPOM3BOJICTBA 3aJIAHHOTO MaTepualia
(m3nenus).

KypcoBasi paboTta mpencraBiseTcs K 3alllUTe B BHJIE PACUETHO-TIOSICHUTEIHHON
3anucku ooremMoM 30—35 c. PacyerHo-nmosscCHUTEIbHASA 3allMCKa eJaTaeTcs Ha OJHOM
CTOpPOHE CTaHIApPTHOTO JiucTa Oymaru A4.

Tembl KypCcOBBIX paboT
OOBbeMHBIE HAHOCTPYKTYPHBIE MaTePUAITBI
Komno3uiinoHHble HAHOMaTEPHUAIbI
HanocTpyKkTypHbIE KOHCTPYKIIMOHHBIE CIUIABBI HA OCHOBE KeJje3a
HaHOKOMIIO3UTBI Ha OCHOBE JIETKMX METAJIOB
Komno3unnoHnHas HaHOKepaMHuKa
HaHokoMIIO3UTBI Ha OCHOBE MOJUMEPOB

ok wbdrE

4.5. Conep:xxanue pacuyeTHO-rpa¢gpuuecKoro 3ajanms,
HHIMBHUAYAJIbHBIX JOMALIHUX 3aJaHUI

B npoiiecce uHAMBUYaNbHBIX JOMAIIHUX 3aJaHUI OCYIIECTBIISAETCA KOHTAKTHAS
pabota oOyuwaromerocs ¢ npemnojaanatesneM. KoHCynbTaluu IpoBOJSTCA B ayAUTOPUS
W/WIA ~ TOCPEICTBAM  DJIEKTPOHHOM  HMH(POPMAIMOHHO-00pa30BaTEIBLHON  CpEIb
YHUBEPCUTETA.

Heab 3aganusi: 3aKpenuTh TCOPETUUECKUE 3HAHUS B CUCTEME MPUKIIATHOTO HX
WCIIOJBL30BaHUsA,  ONPEIEIUTh  JKOHOMUYECKHMH  A(PdeKT OoT  HUCMOJIb30BaHUS
HAaHOCTPYKTYPUPOBAaHHBIX MaTe€puaioB B CpPaBHEHUHM C aHajloruuHbiMu. [lpu
BBITIOJIHEHUH WHIUBUIyalbHOTO AomarmHero 3ananust (MJ13) oOydarommiics moJpKeH
YSICHUTb, Kak HE00XO0IMMO SKOHOMHYECKHU 000CHOBATh MIPUMEHEHUE
HAaHOCTPYKTYPUPOBAHHOTO MaTepuajia Jyisi MPOW3BOJICTBA KOHKYPEHTHO CIIOCOOHOM
MPOAYKIUU.

Crpykrypa pabGorbl. MJ[3 cocTouT U3 BBEACHUSA, TEXHUKO-3KOHOMHYECKOIO
000CHOBaHUSI TPOEKTa, pacyeTa KamUTAIbHBIX BJIOKEHUM HA MPOBEICHHE HAYYHO-



UCCJIEIOBATENLCKOM  pabOThl,  CpaBHEHUS  IKOHOMHYECKOW  3(ddexkTuBHOCTH
pa3pabOTaHHBIX COCTABOB, 3AKIIOYEHUS, CIIUCKA UCIIOJIb3YEMOU JTUTEPATYPHI.

Odopmitenne HHAUBUAYAJIBHOTO AoManiHero 3axanus. /I3 npegocrapisiercs
MpEno/iaBaTesto JUisl MPOBEPKU B BUAE OTYETa HAa OyMaXKHBIX JIMCcTax B Gopmare A4.
OTyeT WHIMBUAYAJBHOTO JOMAIIHETO 3aJaHus JOJDKEH HUMETh THUTYJbHBIA JIUCT;
3a/1aHUe; COJEpKAaHWE M BCE pa3leibl, COIVIACHO BbINIEYKa3aHHOM cTpykrype. M3
JOJKHO OBITH OPOPMIICHO B COOTBETCTBUU C TPEOOBAHUSIMHU K TEKCTOBBIM JIOKYMEHTaM
('OCT 2.105-95 Enunas cucrtema koHcTpykTopckor mokymentaruu (ECKJI). O6mue
TpeOboBaHMS K TEKCTOBbIM JokyMeHTam). Cpok cmaun WJI3 ompenensercs
MpEnoaaBaTeieM.

BapuanTs! 171 BBINOTHEHUS] MHAWBUYaJbHBIX JTOMAIIHUX 3aJaHHNA:
Bapuanr 1
Paccuntarh 3KOHOMHYECKYIO 3(PQPEKTUBHOCTH IO CHIPHEBBIM  3aTparam
MEJIKO3EpHUCTOTO OeToOHAa Ha OCHOBE KOMIO3MIIMOHHOrO Bspkymero (KB) mo
CPaBHEHUIO C MEJIKO3EpHUCTHIM OeToHOM Ha ocHoBe noptiaanauementa (I1L). 'omoBoit
BbITyck 40000 M°/TOLL. [Ipu pacuere yunThiBaiiTe JaHHBIE B TaOJIUIIE.

CoIpbe Kon-Bo mnst HUP | CrommocTts enunuiibl, pyo.
[TopTnananeMeHT 50 kr 4,0
Komno3unnonHoe BsKymye 50 kr 3,5
ITecok 70 kr 0,6
Jlo6aBku 0,5 xr 3,8

Bapuanr 2

Paccuntate 3koHOMHUYECKYIO A(G(EKTHBHOCTH MO CBHIPHEBBIM  3aTpaTam
MEJIKO3EpPHUCTOTO OETOHa IO CPaBHEHUIO C MEIKO3EPHHUCTHIM OETOHOM C
ucronb3oBanmeM godaskn C-3. Tomosoit Bemyck 50000 wm/rom. Ilpu pacdere
YUUTHIBATE JTaHHBIC B TAOIHIIE.

CoIpbe Kon-Bo misa CTONMOCTE
HUP €IMHHUIIBL, PYO.
[TopTnanaiieMeHT 50 kr 4.0
Komno3unnonHoe BsKynye 50 kr 3,5
ITecok 70 kT 0,6
JloGaBku 0,5 xr 3,8
C-3 0,5 kr 3,0
Bapuanr 3

Paccuntath 3kOHOMHYECKYIO 3(PPEKTUBHOCTH IO CHIPHEBBIM 3aTpaTam
MEJIKO3EPHUCTOTO OETOHAa HAa OCHOBE HAHOCTYKTYPHPOBAaHHOTO TIPaHYJIMPOBAHHOTO
sanonauTens (I'H3) mo cpaBHeHuto ¢ menkozepHucthiM O6etoHom 6e3 I'H3. ['omooit
BBIMycK 35000 M*/roz. ITpn pacuere yuanThIBaiiTe JaHHBIC B TAOIHIIE.

CoIpbe Kon-Bo misa CTONMOCTE
HUP €IMHHUIIBL, PYO.
[ToptnananemMent 50 kr 4.0
Komno3uimonHoe BsKyIme 50 kr 3,5
ITecok 70 kr 0,6
JloOaBku 0,5 xr 3,8
I'H3 0,5 kr 2,0




5. OHEHOYHBIE MATEPHUAJIBI UIS1 TIPOBEJEHUSA TEKYILIEI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTALIUU

5.1. Peanu3anusa KoMneTeHIun

1 Komnerenmusi OIIK 3 CnocobeH ympaBisiTh >KM3HEHHBIM IIUKJIOM CO3aHUS

WH)KEHEPHBIX MPOIYKTOB B 00JacTU

HAHOTEXHOJIOTMM W HAHOMATEPUAIOB C YYETOM

9KOHOMHUYCCKUX, SKOJIOTHICCKNX, COIUAJIbHBIX U APYTHUX OI'paHI/I‘-IeHI/Iﬁ

HanmeHnoBaHue MHAMKATOPA TOCTIKCHUS
KOMIICTCHIINHN

Hcnonb3yembie cpeficTBa OIICHUBAHMS

OIIK 3.1 Brageer coBpeMEHHBIMU
MeToAaMu aHaiu3a 3¢ppekTuBHOCTH
IIPOM3BOACTBEHHOTO TPOIIECCa M OLIEHKH
MIPOU3BO/ICTBEHHBIX OTEPh U MOAXOIAMH K
pa3paboTKe KOMIUIEKCa MEPOTIPHSTHI IO UX
YCTpaHEHUIO

3auem, 3awuma HJ[3, sawyuma nabopamoproii pabomol

OIIK 3.2 IIpoBOIUT TEXHUKO-
SKOHOMHYECKOE 00OCHOBAHHUE U
SKOHOMHUYECKYIO OI[EHKY MTPOEKTHBIX
peH_IeHI/Iﬁ 148 I/IH)KeHepHBIX 3a1a4

sauem, 3awuma HJ[3, sawyuma nabopamopnoii pabomol

2 Komnerenuusi I[IKB 2 Cnocoben oOecreunBath MK TMPOU3BOJICTBA
CTPOUTEIHHBIX MATEPHAIOB C HAHOCTPYKTYPHUPYIOIUMUA KOMITOHEHTAMU

HanmeHoBaHue MHIMKATOPA TOCTIKCHUS
KOMIICTCHIINN

Hcnonb3yembie cpeficTBa OIICHUBAHMS

ITIKB 2.1 CocraBnsieT mpoOu3BOICTBCHHBIN
IIJ1aH HpOI/IBBOI[CTBa CTpOI/ITeHBHBIX
MaTEPHUAJIOB C HAHOCTPYKTYPHPYIOIIIHMH
KOMIIOHCHTAMHU

9K3aMeH, OughghepeHyUpoBanHblll 3auem npu 3auume
KYpcosotl pabomawl, 3auuma 1a60pamopHoi pabomsi

ITKB 2.4 OcytiecTBiasieT KOHTPOJIb
MCIOJIb30BaHUS 000OPYAOBAHUS U CHIPHEBBIX
MaTepHaJIOB IO MMPOU3BOJICTBY
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3UTOB
CTPOUTENBHOTO U CTICIHATBHOTO
Ha3HAa4YCHUA

9K3aMeH, OuhhepeHyUpoBanHblLll 3auem npu 3auume
KYpcosotl pabomal, 3auuma 1a60pamopHoi pabomsi

5.2. TunoBble KOHTPOJIbHBIE 3aJaHUSA IJIS1 IPOMEKYTOYHON aTTECTALMH

5.2.1. IlepeyeHb KOHTPOJIBHBIX BONPOCOB (THIOBBIX 3aJaHHUI1)
JJIS 9K3aMeHa / iupepeHpPOBAHHOIO0 3a4eTa / 3aueTa

3ayer
HanmenoBanue CopepxaHue BOIIPOCOB (TUIIOBBIX 3aJaHHI)
Ne pazzaena IUCUUTUIAHBI
/i
1. OCHOBHBIE NIOHATUS Kpartkue cBefeHust 00 HCTOPUH Pa3BUTHsI HAYKH O MaTepuaiax.
2. MaTepHaJIOBECHUS U OmnpezneneHue MaTepraIOBEICHHS U MaTEPHAJIOB.
3. TEXHOJIOTHH IOTY4ECHHUS Knaccudukanus marepuasos.




MaTepuasoB OO61ue cBeIeHNS O Pa3INYHbIX KJIacCU(UKAIIMOHHBIX TPYIIax
MaTEpHAJIOB: ONPEACIICHUE, OTIIMUYUTEIbHbIC MPU3HAKH.

Kiaccudukanusi TeXHOIOTHI TOTYYSHHS] MAaTEPHUAIIOB.

OcobenHocTH IMOJIYYCHHU MCTAJIJIOB U CITIJIABOB.

OCOOEHHOCTH NOJTYYEHHUsI TOJTMMEPHBIX MaTEpHAJIOB.

4
5
6. CriocoObI MoJTy4eHHs CTPOUTEIbHBIX KOMITIO3UTOB.
7
8
9

TGH,Z[GHI_II/II/I Pa3sBUTHUA COBPCMCHHOI'O MaTCPHUAJIOBCICHN .

10. Buipl kprcTamummueckux pemnieTox.
11. JleheKThI KPUCTAIUIMYECKUX PEIIECTOK.
12. [Tonsitre monmumophusma.
13. AHn30TpONHS.
14, [ToHsiTHE O KPUCTAUTUYECKUX U aMOP(HBIX BEIECTBAX.
15. CBolicTBa MaTEpUAIOB.
16. Knaccugukanus MeTo10B HCIIBITAHUH MaTepHAaJIOB.
Otnenodnble MaTepHabl Cunternyeckue o0IMIIOBOYHbBIE MAaTEpUAIIbl, JEKOPATUBHBIE
17. OyMa)kHO-CIIOMCThIE TuTacTUKU. CBoMCTBa U 001aCTH
IPUMEHEHHUS.
18. OCHOBHBIE XapaKTEPUCTUKH U Ha3HAYCHHUE OTICIOYHBIX
MaTepHaJIoB.
Marepuansl A7l TOATOTOBKY MTOBEPXHOCTH K OT/IENKE, JTAKH U
19. HOJIUTYPHI JUI IPO3pAYHON OTAEIKU, KPAaCKU U SMaJIU IS
HEMPO3PAYHOH OTAEIKH, OJUQBL
20. Matepuaibl U3 IPUPOTHOTO KaMHSI.
21. CrpourenbHble CrtpouTenbHble, HEOPraHUYECKUE 3aTIOJTHUTENHN JJ1s1 OETOHOB.
22. MaTepUabl W3 nen1st Ha OCHOBE MUHEPAIBHBIX BKYLIIMX MAaTEPUAJIOB.
23. COopHbIe OETOHHBIC 1 KEJIE300€TOHHBIE U3ICITHSI.
o4 [TomumepHbIe MaTepuabl OCHOBHbBIE TIOHATHS U OTIpeIeNIeHUs] PYHKIMOHATIBHBIX U

SJICKTPOTEXHUYCCKHUX MAaTCPUAJIOB.

I[I/IE)JIGKTpI/I‘-IGCKI/Ie, MMPOBOAHUKOBBIC, ITOJYIIPOBOAHHUKOBBIC,

25. MarHUTHBIE MAaTEPUATBI U 00JIACTH UX IPUMEHEHHUSL.

26. OO0mue cBeIeHNs 0 MOJMMEPHBIX MaTepraiax.

217. Crnennduyeckre CBOWCTBA MOJUMEPOB M OJTUTOMEPOB.

28. AmMopdHBIE M KPUCTAJUINYECKHUE TTOJTUMEPHI.

29. OCOOEHHOCTH MEXaHUYECKUX CBOMCTB MOJMMEPOB.
Knaccudukanus moinuMepoB 1Mo MpOUCX0XKICHUIO, 1O

30. OTHOILIECHHIO K HarpeBaHMIO, MO MOJISIPHOCTH, 110

MIPOCTPAHCTBEHHOMY CTPOEHUIO0 MAaKPOMOJIEKYJ, IO XUMHUECKOMH
IPUPOJIE AaTOMOB DJIEMEHTOB.

31. B3anMoCBs3b CTPOCHMSI ¥ CBOMCTB MOJMMEPOB.

30 MeKMONEKYJIApHBIE B3aUMOJCUCTBUS B IIOJIMMEPAX U
' OJIMTOMEPAX, MOHATHUS aATE3UN U KOTE3HH.

JK3aMeH

HaunmenoBanue CopeprkaHre BOIMPOCOB (THIOBBIX 3aJaHUI)
Ne paszaena JUCUUILIAHBI
/11

Meramnnueckue TlonaTne o MeTAIUTMYECKUX CILIaBaXx.

MaTepuaibl Oco0eHHOCTH KPUCTAIIH3AIUN M CTPOCHUS CILIABOB.

Bupl ABOMHBIX CIIIIAaBOB: TBEPABIC PACTBOPHI, MEXaHUYECKHE
CMECH, XUMHYECKHE COCTMHEHNUS.

OCHOBHBIEC THIIBI auarpaMm COCTOSAHUSA ,I[BOﬁHBIX CIIJIaBOB.

g w IME

KpI/ITI/I‘IeCKI/IG TOYKH JuarpaMmbl COCTOSAHUSA U XaPAKTCPHLIC




JIMHUH.
6 CBs13b MEX/Ty CBOWCTBAMH CIUIABOB U TUTIAMH JTHATPaMM.
7 Keneszo u ero coequHeHUs € YIJIEPOJIOM, HX XapaKTEPHCTHKA 1
CBOHCTBA.
8. YriepoaucTsie CTau.
9 UyryHBbI.
10. JlernpoBaHHble cTay.
11. I{BeTHBIC METAJIIBI M CIUIABBI HA UX OCHOBE.
12. CoBpeMeHHOE METaJNTypPruueCcKOoe MPOU3BOJICTBO.
13. Crioco06bI TPOU3BOACTBA U riepepa60TK1/I METaJIOB C IENTBI0
W3TOTOBJICHUS M3ACTUIN Pa3IMYHOTO HA3HAYCHHSI.
14, Bupl u TexHOIOTHS TEPMUYECKON 00paOOTKHU CTaIIH.
Brnusinue TemnepaTypsl, TPOJOKUTEILHOCTA HArpeBa 1
15. CKOPOCTH OXJIAKJIEHHUS Ha ()a30BbIC U CTPYKTYPHBIE
IpeBpaleHusl IPH TEPMUIECKOI 00paboTKe.
16. CyIIHOCTh ¥ MPAKTHYECKOE 3HAYCHUE TEPMHIECKON 00pabOTKH.
17 OTxur, HopMalIu3alusl, 3aKajika, OTIYCK, CTapeHue,
MOBEPXHOCTHAS 3aKaJlKa: BUJIbI U 00JIACTH IPHUMECHECHHUS.
18. Hasnauenwne u BUABI XUMHUKO-TEPMHIECKON 00pabOTKH.
Kpatkas xapakTepucTrka BUJI0B XMMHKO-TEPMHUECKON
19. 00paboOTKH: IIEMEHTAIINsI, a30TUPOBAHUE HUTPOIIEMEHTAITHS,
T dy3MoHHAS METAJUTU3ALINS.
20 Crexuio. JlekopaTuBHBIE CTekJ10: HEOPraHUYECKOE U OPraHuYeCKOe, CUTAILIbI,
' matepuansl CTeko. METaJUIMYECKUE CTEKIIA.
21. JlekoparHsibie CgoiicTBa ¥ 00J7aCTH IPUMEHEHUS CTEKOJ.
MaTepuabl
29 Hewmerannuueckue OcHoBHbIE OlpesieTeHNs U Kilaccu(uKalus miacTMacc.
' MaTepUalIbl Omnpenenenne, KiacCUpUKAIIUA.
23 OcHOBHBIE CBOMCTBA TJIACTMACC: TPOYHOCTH, KOIPDUIIUECHT
' TPEHUs, TETUIO(U3NIECKHIE CBONCTBA.
24, TexXHOIO0rUA U3TrOTOBJIEHUS U3LEINN U3 IIJ1aCTMACC.
o5 Kiaccudukanms crioco60B mponu3BOACTBa H3ACIHNA U3
TIaCTMACC.
CyIIHOCTh M TEXHOJIOTUS METOJIOB MOJYUYCHUS JIeTalIeh U3
26. IUIACTMACC: IIPECCOBAaHUE KOMIIPECCUOHHOE (IIPSIMOE) U
JIUTHEBOE, JIUTHE MOJI JABICHUEM, SKCTPY3US.
97 KoMmo3uiimonHbpie MaTepralibl: KiacCu(PuKaIus U UX COCTaB,
' MOJTyYeHHUE, CBOMCTBA M 00JIACTH IPUMEHEHUSI.
28. JlicriepcHO-yIpOYHEHHbIE KOMIIO3ULIMOHHBIE MaTEpUaIbI.
29. BonokHucThle MeTaNInYecKiue KOMIIO3UIIMOHHBIE MaTepUabI.
30. OBTEKTUYECKHUE KOMITO3UIIMOHHBIC MATECPUAIIBI.
31 Bonoknaucteie KOMIO3HUHMOHHBIE MaTepHAIbI ©
HEMETAJUTMYECKON MaTpuIeH.
32, CriocoObI MOBBILIEHUS KAPOITPOYHOCTH KOMITO3UITUOHHBIX
MaTepUasoB.
33 Pe3unbl: UCXOAHOE CHIPhE, TEXHOIOTHS MOTYICHHsI, CBOICTBA U
' 00J1aCTh TPUMEHEHHUSI PE3HH.

5.2.2. IlepeyeHb KOHTPOJBHBIX MATEPUAIOB
JJISl 3alIUThI KYPCOBOI'0 MPOEKTa/ KypcoOBOH padoThl

1. Knaccudukanus (GyHKIIMOHATIBHBIX HAaHOCTPYKTYPUPOBAHHBIX
MaTepHUaoB.




2. Oco0eHHOCTH  CBOMCTB  (PYHKIMOHAJIBHBIX  HAHOCTPYKTYPUPOBAHHBIX
MaTEepHUaJIoB.

3. Haznauenmne QpyHKIIMOHATBHBIX HAHOCTPYKTYPHUPOBAHHBIX MaTepUasoB.

4. [ToHsATHE HAHOCTPYKTYPUPOBAHHOI'O MaTepHaa, IPUMEPBI.

S. IloHATHE HAHOKPUCTAIIINYECKOTO MaTepuaia, IpUMeEpPBI.

6. [TpunHuMIIBI TOTYYeHHUS] 00BEMHBIX HAHOKPUCTAJUIMYECKUX MATEPHAIIOB.

7. CriocoObl  HcclenoBaHUS ~ MUKPOCTPYKTYPbl — HAaHOKPUCTATTMYECKHX
MaTepUaJIOB.

8. Oco0eHHOCTH MUKPOCTPYKTYPbl HAHOKPUCTAIITUYECKIUX MAaTEPHUAJIOB.

Q. B3anMoOCBsI3b  MHUKPOCTPYKTYpPBI M CBOMCTB  HAHOKPUCTAJNIMYECKHUX
MaTepUaJIOB.

10.  Celpbe AJi1 HAHOKOMITIO3UTOB Ha OCHOBE KEPaMHUK.

11. CpoiicTBa HAHOKOMIIO3UTOB Ha OCHOBE KEPaMUK.

12. OOGnacTtu mpUMEHEHHSI HAHOKOMIIO3UTOB Ha OCHOBE KEPAMUK.
13.  Ceipbe As11 HAHOKOMITO3UTOB Ha OCHOBE METaJIJIOB.

14. CgoiicTBa HAHOKOMIIO3UTOB HAa OCHOBE METAJLIIOB.

15. OOGnacTu npuMeHEeHHs] HAHOKOMIIO3UTOB Ha OCHOBE METAJJIOB.

5.3. TunoBble KOHTPOJIbHBIE 32]aHUA (MATEPHAJIbI)
JJI51 TEKYLero KOHTPOJISl B ceMecTpe

JlaGopaTopubie paGoThl. B maboparopHOM TpakTHKyMe€ MO JUCIHUILIAHE
MPEACTABIICH TIEPEeUeHb JIA0OpaTOpPHBIX padoT, o0O03HAYEHBI IIEJIb W  3a/auu,
HEOOXO/MMBIE TEOPETUYECKHE M METOAWYECKHE yKa3aHHs K paboTe, JaHbl BapUAHTHI
BBITIOJTHEHUS U TIEPEYCHDb KOHTPOJIBLHBIX BOIIPOCOB.

3ammra 1a00OpaTOpHBIX pPabOT BO3MOXKHA TIOCJIE MPOBEPKH IMPaBHIIHOCTH
BHIIOJIHEHUST  33aJaHus, OQOpPMIICHUS OT4YeTa. 3alluTa TNPOBOAUTCA B  (opme
cobeceoBaHUsl TPEMoAaBaTesi CO CTYACHTOM IO TeMe JabopaTOpHOH paboTEHI.
[TpuMepHBIil MepeueHb KOHTPOJIBHBIX BOMPOCOB IS 3alMThI JTAOOPATOPHBIX PabOT
MIPE/ICTABIICH B TAOIUIIE.

No | Tema mabopaTopHoii paboThI KontponbHbie BOMTpoCH!

1. | ®usuueckue cBoiicTBa 1. [IpuBenuTe Ki1accuGpUKaUIO BUJOB TUIOTHOCTH JIJIst
CTPOUTEIBHBIX MATEPUAJIOB. | CTPOUTENIBHBIX MAaTEPHAJIOB.
[InoTHOCTH 2. JlaiiTe mOHATHE CPEIHEN TUIOTHOCTH MaTepuala U KakoBO €€

OTJIMYME OT UCTUHHOM MJIOTHOCTU?

3. Ins kakux MaTepuanaoB ONpPEAeIISIETCsl HAChIMHAS IIIOTHOCTh?
4. Kakoe naboparopHoe o0opyroBaHue TpeOyeTCs s H3MEPECHHUS
HACBIITHOM, CPETHEN M UICTUHHOW IMJIOTHOCTH MaTepuaia’?

5. IlpuBenure METOAMKY ONPEACIICHUS CPEAHEN IIOTHOCTH

Marepuaa.

2. | ®u3nyeckue CBOMUCTBA. 1. TaiiTe onpezaeneHue NOPUCTOCTH U yCTOTHOCTU MaTepuaia
Bogomornomienue, 2. Kakas cBsi3p MEXKy HOPUCTOCTHIO M BOJAOMOTJIOIICHUEM
MMOPUCTOCTh U MYCTOTHOCTh CTPOUTENBHOIO MaTepuana?

Marepuaia 3. JIy1st KakuX MaTepuaioB TpeOyeTCsl HaX0XKIACHUE MTyCTOTHOCTH,

a U1 KaKuX MOPUCTOCTHU?
4. KaxoBa MeTOIMKA HAXOXXIEHUS BOIOIIOTJIONICHUS?
5. OT yero 3aBUCUT NYCTOTHOCTH?

3. | Mexanudeckue CBOHWCTBA 1. Yrto Takoe Mapka 1o MpOYHOCTH U Kak oHa omnpezensercs? Kak




No | Tewma mabopatopHOit pabOTHI KoHTtposnbHBIE BOITPOCH
CTPOUTENBHBIX MAaTEPHUAJIOB. | ONPEAEIUTh MPOYHOCTH OETOHA C pa3pylIeHUueM U 6e3
[IpounocTh paspytieHus oopa3ioB?

2. Ot 4ero 3aBUCUT MMPOYHOCTH CTPOUTEIBHBIX MaTEpPHATIOB?

3. Kakue pazpymiatoniyie METO/Ibl OIpeieIeHHs IPOYHOCTH BbI
3Haere?

4. Kakoii Matepuai 001a1aeT BBICOKUMH IMOKA3aTeIsIMU KaueCcTBa
¢ Touku 3peHust KKK.

4. | MexaHn4ecKkue CBOHMCTBA 1. Ha yem oCHOBaH NPUHIIUIT U3MEPEHUS ITACTUYHOCTh
MaTEepUajIoB. DJACTUYHOCTh | JIAKOKPACOYHBIX MOKPBITHI?

MOKPBITUI 2. OT KakMX apaMeTpOB 3aBUCHUT JIACTUYHOCTH?
3. Kakue TpeboBaHus K MaTepuany MOAJI0KKHA?
4. OnummuTe METOAUKY U3MEPEHUS 3JIACTUYHOCTH MTOKPBITUH.
5. Yrto mpenacraBisieT co00i u3MepuTeNbHbIN HHCTpYMeHT [111'?

5. | Mexanuyeckue cBOMCTBA 1. Ha yem ocHOBaH NPUHIIUIT U3MEPEHUS TBEPAOCTH TOKPHITUI?

Matepuainos. TBepaocTh 2. OT KaKkux napamMeTpoB 3aBUCUT TBEPIOCThH?

MOKPBLITUI 3. Kakue TpeboBanms k miacTuHke?
4. OnuummTe METOAUKY U3MEPEHUS TBEPAOCTU OKPBITHI.
5. Yrto mpeacTaBisroT cOO0M MasTHUKH JIJT U3MEPECHHS
TBEPAOCTH MOKPBHITHI?

6. | OnTrueckue cBoiicTBa. 1. Ha ueM ocHOBaH IPUHLIAII U3MEPEHUS LIBETOBOTO TOHA
AXpOMaTHYECKHH [IBET JTAKOKPACOYHBIX MOKPBITUI?

HOKPBITHIA 2. Ontuyeckas cuctema (GOTOIIEKTPUIECKOTO KOJIOPUMETPA.
3. OnpeneneHue NpaBUILHOCTH IPAAyUPOBKH.
4. OnuimuTe METOAMUKY ONPEEIICHUS 1IBETA IOKPBITHS.
5. Onumute paboTy ¢ aBTOMAaTH3UPOBAHHBIM YCTPOMUCTBOM
pacro3HaBaHUs LIBETA.

7. | OnTuueckue cBoicTBa 1. C momol11pI0 KaKMX apaMeTpOB MOKHO PacCUUTATh
Matepuainos. [Iponyckanue, | ko3 UIIMEHTHI TPOMYCKAHUS, MTOTJIOMICHUS U OTPAKEHUs CBeTa?
MOTJIOLIEHUE U OTPAKEHUE 2. [Tpunuun peiicteus uH3 Openens.

CBeTa 3. Ot uero 3aBUCAT CHEKTPAJIbHBIE CBOMCTBA CTEKOJI?
4. Yem MOXHO 00€cTIeunTh BBICOKOE TIporryckanue B Y ®- u UK-
obmactu?
5. C mOMOUIBIO YET0 CO3/Ial0TCA HOHHBIE, MOJICKYJISIPHBIE U
KOJUTOM/IHBIE LIEHTPBI OKPALTUBAHUS?

8. | Onruueckue cBOWCTBA 1. Kakue mapaMeTpbl OTHOCATCS K ONTUYECKUM MOKa3aTeasim?
Matepuanos. [Tokazarens 2. OT KaKuX apaMeTpOB 3aBUCUT I1OKA3aTeIb IPEIOMICHHS?
IIPEIOMJICHUS CBETA 3. Kaky1o posib BBINONHSIIOT IMMEPCUOHHBIE KUIKOCTH?

4. IIpaBuno bekke.
5. IlpuBenure npuMepsl KPOHOB U JIETKUX KPOHOB.

9. | Temmnodusuueckue coiictBa | 1. UTo Takoe yaenpHas TETIOEMKOCTh U KaK OHA OMPEAeTseTCs?
MatepuanoB. CTeKIo 2. OT KaKkMX napaMeTpoB 3aBUCHUT TEIIOEMKOCThH?

3. Kakue TemoBble cBOiCTBA HAN0O0JIEE BAXKHBI JUIS
CTPOUTENIbHBIX MaTEPHUAIOB?

4. Kakue MeTo/bl ONpeesIeHus yAEIbHON TEMIOEMKOCTH BbI
3Haere?

5. Kak MOXHO paccuuTarh yA€IbHYIO TENJIOEMKOCTD B
3aBUCUMOCTH OT XMMHUYECKOTO cocTaBa’?

1 | CrpyxTypHBlii aHanu3 1. B yem 3akmrogaeTcs CylHOCTh METO/Ia MAaKPOCTPYKTYpPHOTO

0. | marepuasioB. MakpoaHaiu3 | aHaIM3a METAIJIOB U CIUIABOB?

MCTAIJIOB U CIIJIaBOB

2. UTo 1o3BOJISIET OLIEHUTh MaKpoaHaIu3?
3. UTto Ha3bIBaeTCs MAaKpOCTPYKTYPOH METAIIOB?
4. Kakue nedexTbl MOTYT MPOSBIATHCS HA H3CIHSX,




No | Tewma mabopatopHOit pabOTHI KoHTtposnbHBIE BOITPOCH

MOJTy4YaE€MBIX METOJIOM JIUThS?

5. Kakue nedekTsl MpOosIBISIOTCS B CBAPHBIX H3ICTHIX?

6. Uto Ha3wIBaeTcda u3iomMoM Metanina? Kakue BUIBI H3JIOMOB
METAIIJIOB OBIBAIOT?

7. Yto mpeactaBisieT co0oit Makpouuiud U Kak ero
W3TOTaBIUBAIOT?

8. Uro Takoe TpaBiieHHE 00pa3Iia U KaK ero OCYIIECTBISIOT?

9. Yto Ha3kIBaeTCs JUKBAIUEH CILIaBOB?

10. Yro npencTapisieT co00il IEHAPUTHOCTh U BOJOKHUCTOCTH?

1 | CtpyKTypHBIH aHATN3 1. B yeM 3akiro4aeTcsi CyIIHOCTh MUKPOCKOIMMYECKOTO aHAIN3a
1. | marepuanoB. MukpoaHaiu3 | METaJJIOB U CILJIaBOB?
METaJUIOB U CILJIABOB 2. Yto npezacTaisieT cOO0H MUKPOCTPYKTypa MeTasia?

3. Uto Takoe MUKpPOILIH(] 1 KaK ero moxydaroT?

4. C moMOIIbI0 KaKuX MPUOOPOB TPOU3BOAUTCS MUKpPOAHATH3
METaJIOB U CIIJIAaBOB?

5. Kak onpenensercs 1ieHa IeJIeHUsT OKyJsipa-MUKpomeTpa?
6. Kakumu MeronaMu onpeaesnsercs: pasMep 3epHa 1o

MUKpOLLTU(Y?
7. UTo MO3BOJIAET ONPEACTUTh MUKPOAHAIIN3 METAIJIOB U
CIJIaBOB?
1 | CtpyKTypHBIH aHATN3 1. I310XUTh OCHOBHBIE TEOPETUUECKHUE MOJTOKEHUS O
2. | MaTepuaos. IIacTUYECKOU fedopMallui U peKpUCTAIIN3AUN METaJlIa.
Pexpucrannuzanus 2. U3yunth, 3apucoBath U 00BICHUTH MUKPOCTPYKTYPY
METaJIOB Hene(hOpPMUPOBAHHOTO 00pa3iia U 00pasIoB, MOABEPTHYTHIX

XOJIOJJHOMY IUIACTHYECKOMY J1e(hOPMHUPOBAHUIO C PAZTUIHOM
CTETeHbBIO JepopMaIum.

3. Kak Bnuser xomoaHoe maacTudeckoe neopMupoBanue u
PEKPUCTAIM3AIMOHHBIN OTKUT HAa H3MEHEHUE (POPMBI, pa3MepOB
3€pHa ¥ TBEPAOCTh MeTaIa?

4. Yro Ha3bpIBaeTCA PEKPUCTAIUIM3ALMOHHBIM OT)KUTOM?

5. YTo Takoe mOJIMTroOHU3anusa?

NuauBuayajbHoe JoMAallIHee 3a1aHUe

K 3ammre momyckaeTcst 3akOHUCHHas1 paboTa Mpu COOTIOJICHUN BCEX M3JI0KEHHBIX
BbIIIIE TpeOoBaHMM. 3ammMTa MPOU3BOAUTCA B MPUCYTCTBUHU IMpeNojaBaTessi U
CTyIEHTOB-Cymiarenen. s gokiaga OTBOOUTCA S5—/ MHUHYT, B TEYEHHE KOTOPBIX
CTYJICHT COOOIIaeT OCHOBHOE CO/IepKaHue pabOThI B CAEAYIONIEH MOCIEA0BATEILHOCTH:

1. TexHUKO-IKOHOMHUYECKOE 0O0CHOBAHHE PAOOTHI;

2. 3arpartsl Ha poBeneHne HUP;

3. DxoHoMuueckasi 3(HEKTUBHOCTh MAaTEPHAIIOB;

4. 3aKiro4eHre U OOIIHE BEIBOIBI.

5.4. Onucanne KpuTepHueB ONIEHUBAHUS KOMIIETEHIMI W IIKAJIbI OLleHUBAHUS
[Ipyn mpoMEKyTOYHOH arTecTanmk B GopMe 3adeTa HCIONIB3YCeTCS CIACAYIOIIast
IIKaJIa OLICHUBAHU: 3aYTEHO, HE 3aYTEHO.
[Tpu mpoMeXyTOYHOH aTTeCTAIlMK B (DOpME dK3aMEHA MCIOJIB3YETCs CIACAYIOIas
IIKajia OIEHUBAHMS: 2 — HEYJOBJICTBOPUTEIHHO, 3 — yIOBIETBOPHUTEILHO, 4 — XOPOIIIO,
5 — oTin4HO.




KpI/ITCpI/IHMI/I OLICHMBAHHUA ,Z[OCTI/I)I(@HI/IfI MOKa3aTeJIeh SIBISIOTCS:

HaumenoBanue
ImoKa3aTelrst
OIICHUBAHUS
pe3yiibTaTta
o0OydeHus 1o
JUCITUTLINHE

Kpurepuii onieHnBaHUs

3Hanusd

COBPEMEHHBIE MeTOIbl aHanmu3a 3((HEeKTUBHOCTH

mporecca

MMPOU3BOACTBCHHOT'O

OCHOBBI TEXHUKO-9KOHOMUYECKOTO 000CHOBAHHUS IMPOCKTHBIX peH_IeHI/Iﬁ

TEXHOJIOTUHU IIPOU3BOICTBA CTPOUTEIBHBIX MaTepHuaoB
HAaHOCTPYKTYPUPYIOIIMMHU KOMIIOHEHTaMU

C

o0opynoBaHue u CBIPBEBBIC MaTepHaIbI 1o IIPOU3BOJCTBY
HAaHOCTPYKTYPUPOBAaHHBIX KOMIIO3UTOB CTPOUTEIBHOIO U CIIELHAIBHOIO
Ha3HAYCHUS

YMmenus

aHATM3UPOBATh 3((HEKTUBHOCTH MPOU3BOIACTBEHHOTO IpoIiecca

MIPOBOANTH TEXHHUKO-I3KOHOMHYECKOE 000CHOBaHHE NMPOESKTHBIX PEIICHUN

BBIOMPATH TEXHOJIOIMH MPOU3BOJICTBA CTPOUTEIBHBIX MAaTEPUAIIOB C
HAaHOCTPYKTYPUPYIOIIMMHU KOMIIOHEHTaMU

IUTAHUPOBATh UCIIOJIb30BaHUE 000PYAOBAHNUS U CHIPHEBBIX MaTEPUAIIOB IO
MIPOU3BOJICTBY HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UTOB CTPOUTEIHLHOTO U
CHEIHMaIbHOTO Ha3HAUYEHUs

Brnanenue

noaAXoJaMH1 K YCTPAHCHUTIO NPOU3BOACTBCHHLIX ITOTCPb

HaBBIKaMU MOBBILICHUS TEXHUKO-D)KOHOMHYECKOU
IIPOCKTHBIX PEUICHUI

s dexTuBHOCTH

HaBBIKAMHU COCTAaBJICHUs ILIaHA IIPOU3BOACTBA CTPOUTENBHBIX MATEPHUANIOB C
HAaHOCTPYKTYPUPYIOIIMMHU KOMIIOHEHTaMU

HaBbIKAMU  KOHTPOJS  MCIOJb30BaHMs  OOOpPYIOBAaHHUS U CBIPEBBIX
MaTepuajoB [0 MPOU3BOACTBY HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UTOB
CTPOUTEIBHOIO U CIELUATbHOIO Ha3HAYEHUS

Onenka

npenogaBarciicM

BBICTABJIACTCA  HMHTCTPAJIBHO C y‘IéTOM BCECX

rokasareJiei u KpUTCPUCB OLICHUBAHUSI.

Ornenka copMHUPOBAHHOCTH KOMIIETSHITUH TI0 MTOKA3aTEII0 JHAHMS.

Kpurepuit

YpoBEHb OCBOEHHUS U OIICHKA

3aureHo He 3aureno

3HaHUE COBPEMEHHBIX
METOJIOB aHaJH3a

[lepeuncisier He MeHee Tpex MeToauK, | He MokeT Ha3BaTh OoJiee IBYX METOIUK

NPUBOJUT MIPUMEPHI

3¢ (HEeKTUBHOCTH

MPOU3BOICTBEHHOTO

nporecca

3HaHUE TEXHOJIOTHI OnuchIBaeT TEXHOJOTHH MTPOU3BOACTBA He moset omucath 6ojiee AByX
MPOU3BOJICTBA HE MCHEE TPEX CTPOMTEIILHBIX TEXHOJIOTHIA TIPOU3BOICTBA
CTPOHMTEIILHBIX MaTepuasosB ¢ CTPOUTENIbHBIX MATEPHAIIOB C

MaTepHayoB ¢
HaHOCTPYKTYPUPYIOLTUMH
KOMITOHEHTaMHU

HaHOCTPYKTYPHUPYIOLIIMHU
KOMIIOHEHTaMHU

HaHOCTPYKTYPHUPYIOIIUMH
KOMIIOHEHTaMHU




Kpurepnit

ypOBCHB OCBOCHU M OIICHKA

2 3 4 5
3HaHUE OCHOB He 3HaeT oCHOBBI Jomyckaet ommOKu | 3HaeT OCHOBHI HcuepnrpiBarorie
TEXHHKO- TEXHHKO- P OMMCAHUU TEXHHKO- OIHUCEHIBAET OCHOBBI
SKOHOMMYECKOTO 3KOHOMHYECKOT' O OCHOB TEXHHKO- SKOHOMHYECKOTO TEXHHKO-
000CHOBaHUS 000CHOBaHHUS YKOHOMMYECKOTO 000CHOBaHHUS YKOHOMMYECKOTO
MIPOEKTHBIX MIPOCKTHBIX 000CHOBaHUS MIPOCKTHBIX 000CHOBaHUS
penieHui pertieHuit MTPOEKTHBIX petieHuit MPOEKTHBIX
peleHui pellIeHuH,
TIPUBOJIAT NTPUMEPHI
3HaHue He 3naetr JHomyckaet ommOku | 3HaeT UcuepnsiBaromie
000pyIOBaHUS U o0opyIoBaHUE U P OMMCAHUU o0opyIoBaHUE U OIUCEIBAET
CBIPBEBBIX CHIPBCBBIC 000pyIOBaHUS U CHIPHCBBIC 00opyIoBaHUE U
MaTepHaoB 110 MaTepHaIbl TI0 CBIPBEBBIX MaTepHaIbl TI0 CHIPBEBBIC
MIPOU3BOACTBY MIPOU3BOJICTBY MaTepHasoB 1o MIPOU3BOJICTBY MaTepHabl 1o
HaHOCTPYKTYPHPOB | HAHOCTPYKTYPUPOB | MIPOU3BOJCTBY HAaHOCTPYKTYPHPOB | TIPOMU3BOJICTBY
AQHHBIX KOMITO3UTOB | aHHBIX KOMIIO3UTOB | HAHOCTPYKTYPHUPOB | aHHBIX KOMIIO3UTOB | HAHOCTPYKTYpPHPOB

CTPOUTCIIBHOI'O U
CIICaJIbHOI'O
Ha3HA4YCHUA

CTPOUTCIIBHOI'O U
CII€eouaJIbHOI'O
Ha3HA4YCHUA

AHHBIX KOMITO3UTOB
CTPOUTEIBHOTO U
CIIEI[MAJIBHOTO
Ha3HAYEHHS

CTPOUTCIIBHOI'O U
CIieouaJIbHOI'O
Ha3HA4YCHUA

aHHBIX KOMITO3UTOB
CTPOMUTEIBHOIO U
CHETMATEHOTO
Ha3HauYeHMU,
MPUBOJIUT IPUMEPEI

Omnenka chopMUPOBAaHHOCTH KOMIIETCHITHH 11O TTOKA3aTENI0 Y MCHHUS.

Kpurepnit YpOBEHb OCBOEHUS M OLIEHKA
3auTeHo He 3aureno
YMeHne aHaTu3upOBaTh Ananuzupyet 3¢ (HEeKTUBHOCTD Anamusupyet 3 PeKTHBHOCTE
3¢ (heKTUBHOCTH MPOU3BOACTBEHHOTO MPOIIECcca He MPOU3BOCTBEHHOTO MPOIIEcca 110
MTPOU3BOCTBEHHOTO MEHEE YeM I10 JIBYM IOKa3aTeIsIM OJTHOMY TIOKa3aTeIIto
mporiecca
YMeHue BEIOMpATh OO6O0CHOBBIBAET BEIOOP TEXHOJIOTHH He moxeT 000cHOBaTH BBIOOP
TEXHOJIOTHH MTPOU3BOCTBA CTPOUTEIHHBIX TEXHOJIOTHH TTPOU3BOJICTBA
MIPOM3BOCTBA MaTeprajoB C CTPOUTENHHBIX MaTEPHAJIOB C
CTPOUTETHHBIX HAHOCTPYKTYPHUPYIOLTIMH HaHOCTPYKTYPUPYIOLTUMH
MaTEepUaoB C KOMIIOHCHTaMH KOMIIOHCHTaMH
HaHOCTPYKTYPUPYIOIUMHI
KOMITOHEHTaMH
Kpurepuit YpoBEHb OCBOEHHUS U OlIEHKA

2 3 4 5
YwMmenue npoBoauth | He moxer Homyckaet ommbku | [IpoBogut Texauko- | [IpoBoaUT TeXHUKO-
TEXHHUKO- MIPOBECTH TEXHHUKO- | TPH MPOBEIECHUN 9KOHOMHUYECKOE 9KOHOMHUYECKOe
9KOHOMHUYECKOe SKOHOMHUYECKOe TEXHHUKO- 000CHOBaHUS 000CHOBaHUE
000CHOBaHHE 000CHOBaHUS SKOHOMHUYECKOTO MPOEKTHBIX MPOEKTHBIX
MPOEKTHBIX MPOEKTHBIX 000CHOBaHUS pertieHuit pelIeHui ¢
peleHuit pelieHuit MPOEKTHBIX HCTOJIb30BAHUEM

penieHui Pa3HBIX TOJXO0/I0B

Ymenue He cniocoben Honyckaet omnbku | Criocoben [Tnanupyer n
TUTAHAPOBATH TUTAHUPOBATH MIpH IUIAHUPOBAHUHU | TIAHUPOBATH CPaBHHMBAET
WCTIONIb30BaHIE WCIIOJIb30BaHHE WCTIONTE30BAHUS WCIIOJIb30BaHHE 3pPEKTUBHOCTh
000pyIOBaHUS U 000pyIOBaHUS H 000pyIOBaHUS U 000pyIOBaHUS H WCTIOJIb30BaHUS
CBIPBEBBIX CBIPBEBBIX CBIPBEBBIX CBIPBEBBIX 000pyIOBaHUS U
MaTepHasoB Mo MaTepraIoB MO MaTepHasoB Mo MaTepraoB MO CBIPBEBBIX
MIPOU3BOJICTBY MIPOU3BOICTBY TIPOU3BOJICTBY MIPOU3BOJICTBY MaTepHasoB 1o
HAaHOCTPYKTYPUPOB | HAHOCTPYKTYPHPOB | HAHOCTPYKTYPUPOB | HAHOCTPYKTYPUPOB | TPOHU3BOJICTBY
AHHBIX KOMITO3UTOB | aHHBIX KOMIIO3UTOB | @HHBIX KOMIIO3UTOB | aHHBIX KOMIIO3UTOB | HAHOCTPYKTYPHPOB
CTPOHUTETHHOTO U CTPOMUTEIHHOTO U CTPOHUTETNHHOTO U CTPOMUTENHHOTO U AHHBIX KOMITO3UTOB




CIICIaJIbHOT'O
Ha3HA4YCHUA

CIICcouaJIbHOI'O
Ha3HA4YCHUA

CIICOUaJIbHOT'O
Ha3HA4YCHUA

CIiICcnuaJIbHOI'O
Ha3HA4YCHUA

CTPOUTEIBHOTO U
CHENHAIEHOTO
Ha3HAYECHUS

Omnenka chopMUPOBAaHHOCTH KOMIIETSHITHI TI0 TTOKa3aTeNi0 BiaageHue.

Kpurepuit YpoBEHb OCBOEHHUS U OIICHKA
3auTeHo He 3aureno
Bnanenue noaxonamMu K HasbiBaeT He MeHee TpeX MOX0/10B He MoxeT Ha3BaTh OoJice IBYX
YCTPaHECHUIO MOAXO0/0B
MIPOM3BOCTBEHHBIX
oTePh

BJ'IaZ[CHI/Ie HaBBIKaMH
COCTaBJICHH ILJIaHA

CocTraBnser pa3BepHYTHIH I1aH
MIPOU3BOJCTBA CTPOUTENBHBIX

yHYCKaeT TCXHOJIOTMYCCKUEC 3TAIIbI IIPU
COCTAaBJICHUM I1JIaHA ITPOMU3BOJACTBA

IIPOU3BOJICTBA MaTepHajIoB C CTPOUTEIIbHBIX MaTEPUAIIOB C
CTPOUTEINBHBIX HaHOCTPYKTYPHUPYIOLUIUMU HaHOCTPYKTYpPHUPYIOLIUMHU
MaTepHaJioB C KOMITOHEHTaMHU KOMITOHEHTaMHU
HaHOCTPYKTYPUPYIOLIUMHU
KOMIIOHEHTaMH
Kpurepuit YpOBEHb OCBOEHUS M OLIEHKA
2 3 4 5
Bramenune He crocoben Homyckaet ommbku | Ilpemnaraer [Ipemmaraer
HaBBIKAMHU NPEaIOKHUT NPY TIPEATIOKCHUN | pEIICHHS 10 pelieHus o
TOBBIILICHUS peleHus mno peleHuit 1o MOBBIILICHHUIO MOBBIILICHHIO
TEXHUKO- HOBBIIICHUIO HIOBBIILIEHUIO TEXHHUKO- TEXHUKO-
SKOHOMHYECKOH TEXHUKO- TEXHHUKO- 3KOHOMUYECKOH 9KOHOMHUYECKON
3¢ GEKTUBHOCTH 3KOHOMUYECKOH 9KOHOMHUYECKOU 3¢ deKTUBHOCTH 3¢ PEeKTHBHOCTH
IIPOEKTHBIX 3¢ dexTUBHOCTU s dexTuBHOCTH IPOEKTHBIX IIPOEKTHBIX
peuieHuit IIPOEKTHBIX NIPOEKTHBIX peleHuit peuieHui,
peueHui peuieHuit CpPaBHMBAET UX
3¢ (HEeKTUBHOCTD
Bramenune He crocoben Jomyckaet ommbku | CriocobeH Criocoben
HaBBIKAMHU OCYILIECTBUTh npu OCYILIECTBUTh OCYIIECTBUTH
KOHTPOJIS KOHTPOJIb OCYILECTBICHUT KOHTPOJIb KOHTPOJIb
HCTIOJIb30BaHUs UCIIOJIb30BaHUs KOHTPOJIS UCIIOJIb30BaHUs UCTIOJIb30BaHUs
000pyI0BaHUSA U 000pyZI0OBaHUS U HCIIOJIb30BaHUs 000pyZI0oBaHUS U 000pyI0BaHUS U
CBIPBEBBIX CBIPBEBBIX 000pyaOBaHHSA U CBIPBEBBIX CBIPBEBBIX
MaTepHaJIoB IO MaTepHasoB 10 CBIPbEBBIX MaTepHuasoB 10 MaTepHaJIoB IO
MIPOU3BOCTBY MIPOU3BOCTBY MaTepHasoB Mo MIPOU3BOCTBY TIPOU3BOCTBY
HaHOCTPYKTYPHUPOB | HAHOCTPYKTYPUPOB | IPOHU3BOACTBY HaHOCTPYKTYPHPOB | HaHOCTPYKTYPUPOB
AHHBIX KOMIIO3UTOB | aHHBIX KOMIIO3UTOB | HAHOCTPYKTYPHPOB | aHHBIX KOMIIO3UTOB | aHHBIX KOMIIO3UTOB
CTPOHUTEIHHOTO U CTPOUTENHHOTO U AQHHBIX KOMITO3UTOB | CTPOUTENHHOTO H CTPOHUTEIHHOTO U
CTHEeLUAIEHOTO CHEUHAITbHOTO CTPOUTENBHOIO U CHEUUAITBHOTO CIHEeLUAIEHOTO
Ha3HAuYCHUS Ha3HAYCHUS CTHEeLUAIEHOTO Ha3HAYCHUS Ha3HauYCHMUS,
Ha3HAYCHUS npenjaraeT
CHOCOOBI
panroHaIH3aLuN
mporiecca
MIPOM3BOCTBA U
PEKOMEHAINH 110
pecypcocOepeskeHu
10




5.5. IIpuMepsbI TeopeTUYECKNX 32JaAHUN OLIEHOYHBIX CPECTB /15l MIPOBEICHUA
npogeccHOHAIBHOTO0 K3aMeHa /I cTy1eHTOB «Bxoa B npodeccuio»

Cnenudukanus NpUuMepoB 3aJaHUH ISl TEOPETHYECKON YaCTH NPO(PecCHOHATILHOI0

JK3aMeHa JJIA CTy1eHTOB «Bxoa B nmpogeccuio»

3HaHMsI, yMEHHS B COOTBETCTBUHU C
TpeOOBaHUSMU K KBaTU(UKAIIMH, HA
COOTBETCTBUE KOTOPHIM IPOBOJIUTCS

OIICHKA KBaTU(UKAITIH

Kpurepun onienkun

KBTI (DUKAITIH

Tunu N

3aJaHusA

E/04.7 KoHTposb HCTIOIB30BaHMS 000PYAOBAHUS U CHIPHEBBIX MATEPHAIIOB 110 TIPOU3BOJICTBY

OETOHHBIX CMecell ¢ HAHOCTPYKTYPUPYIOLIMMH KOMIIOHEHTaMHU

KonTponuposars Hanuuue Ha ckianax | OpueHTHpPYeTCs B CHIPhEBBIX MaTepuaiax | 3aJaHue
CBIPbCBBIX MATCPHUAJIOB 11O o IpOU3BOACTBY 3aKPBITOTO
MIPOU3BOJICTBY OETOHHBIX CMeceil ¢ HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3UTOB tuna 1
HAaHOCTPYKTYPHUPYIOLIUMHI CTPOUTENILHOTO U CIIEHUATBHOTO
KOMITOHEHTaMU Ha3HAYCHUS
Bua u TexHuueckue XxapakTepucTUKU KonTponupyeT ucnonb3oBaHue u 3aganue
CBIPbEBBIX MATEPHAJIOB 10 3¢ PeKTUBHOCTD T0OABOK IS 3aKPBITOTO
MIPOU3BOJICTBY OETOHHBIX CMECEH ¢ MIPOU3BOJICTBA OETOHHBIX CMecel ¢ TUMna 2

HaHOCTPYKTYPHUPYIOIIUMU

KOMIIOHCHTaMH

HAaHOCTPYKTYPHUPYIOIIUMU

KOMIIOHCHTaMH

MerTtponoruueckoe odecreueHne pa3padOoTKH, TPOU3BOJICTBA U HCTIBITAHHIA

HAaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UTOB CTPOUTCIIBHOTO U CIICHHUAJIBHOI'O HA3HAYCHUA

Meroas! KOHTpOJIA KayecTBa
IIPOIYKIIMH, CBIPbEBBIX MAaTEPHUAJIOB,

CpEIICTBa U METOJIbI U3MEPEHUH.

®opmynupyet TpeOOBaHUs,
HPEABSIBISEMBIC K CBIPbEBBIM
MaTepuaiam mepej HadaloM pa3padoTKH,
IPOM3BOJICTBA U UCTIBITAHUN
HaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UTOB
CTPOUTEIHHOTO U CIICIIHATBHOTO

Ha3Ha4YCHUA

3aganue
3aKpPBITOTO

Thmna 3




3amanue 1

Bribepure u 06BeuTe Bce BEpHbIE BapUAHTHI OTBETA.

HaHocTpyKTypHpyIOIIUMI KOMIIOHEHTaMH OETOHHBIX CMECEH SIBIISIOTCS:
1. HaHOCTPYKTYpHpPOBAHHOE BSIKYIIIEE aTFOMOCHIMKATHOTO COCTABA,

YTJIEPOIHbIE HAHOTPYOKH;

MHUKPOKPEMHE3EM;

IpUPOHbIE (DyITIepEeHBI;

30J1a-yHOCa;

HAHOCHJIMKATHI;

THIEPIUIacTU(PUKATOP HA MOTUKAPOOKCHIIATHON OCHOBE;

Hanouacthulsl Fe,O3;

© © N o g > w D

TUAPOCYITb(OATIOMIUHATHI,
10. mzanouactuisr Al,O3;

11. HaHOCTPYKTYPUPOBAHHOE BSIKYILIEE CUIIMKATHOI'O COCTAaBA.

3ananue 2
CootHecure Kinacc 100aBKU 1711 OETOHOB U CTPOUTEIBHBIX PACTBOPOB U BO3MOXKHBIE

JOTIOJTHUTEbHBIE 3PP EKTHl ACHCTBUS 10OABOK.

Kiaccel nodaBox Bo3moskHbIe ToIOTHUTENBHEIE () ()EKTHI
nericTBrUs 100aBOK
[IporuBOMOpO3HBIE ® CHIDKEHHUE CKOPOCTH TEIUIOBBIICICHHUS,
®  3aMe/JICHUE CKOPOCTHU CXBATHIBAHUS U
TBEPJICHUS,

® CHIDKEHHE MPOYHOCTH,

®  TIOBBIIIIEHHE MOPO3OCTOWKOCTH U
KOPPO3HOHHOM CTOUKOCTH OETOHOB U
pacTBOpoOB

IToBbImIaronIMe MOPO30CTORKOCTh ®  TIOBBHIIIICHUE BOJIOYACPKUBAOIICH
CIOCOOHOCTH W OJTHOPOTHOCTH,

®  yIyYllICHUE TIePEKaYNBACMOCTH,

e 3aMejJICHUC CXBATHIBAHUS, N3MCHCHUE
yI000YKIIaIbIBAEMOCTH CMECEIA;

®  TIOBHIIICHNE OJHOPOJHOCTH,

e 3aMejJIeHHe TBEP/ACHHUS OETOHOB U
pacTBOpoB

Crabumu3upyrorime ®  CHIKEHUE IUIOTHOCTH,

®  H3MCHEHHE MPOYHOCTH, MPOHUIIAEMOCTH
Y BOJIOTIOTJIONICHUS] OETOHOB U
pacTBOpOB

I'mapopobusupyromnme ®  CHI)KCHHE BPEMEHHU COXPAHSICMOCTH
y100OYKITaIBIBAEMOCTH CMECei;

®  [IOBBIIICHUE IEKTPOIPOBOTHOCTH
OCTOHOB U PACTBOPOB;

e 00pa30BaHUE BHICOJIOB




3amanue 3

W3 mpencTaBneHHOTo HIDKE CIIMCKA BIOEpUTE, TpeOOBAaHMUS, IPEABSBISIEMbIE KO BCEM CHIPhEBBIM
Marepuantam nepen HayaJoM pa3paboTKH, IIPOU3BOJCTBA 51 UCIIBITAaHUI
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3UTOB CTPOUTEIILHOIO U CIIELIMAIBHOIO Ha3HAYCHUS

® COOTBETCTBOBATh TPEOOBAHUSAM JICHCTBYIOINUX HOPMATUBHBIX JTOKYMEHTOB,

e umeth ceprudukar coorserctus B cucreme 'OCT P,

® UMETh CONPOBOJUTEIBHYIO JOKYMEHTAIUIO, MOATBEPXKIAIOIIYI0 HMX COOTBETCTBHUE
HOPMAaTUBHBIM TPeOOBaHUSM, BKIIOYAs IMACTIOPTa KAYeCTBa,

e UMeTh HH(OPMALIUIO O PEKOMEHAYEMBIX JO3HPOBKAX, YKA3aHHYIO TPOU3BOUTEIIEM;

® JIOJDKHBI MOJIBEpraThesi BXogHOMY KoHTpoutto 1o [[OCT 24297,

e UMETb TEXHOJOTMYECKYIO KapTy Ha BXOJAHOU KOHTPOJIb.



6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJUYECKOE OBECIIEYEHHUE

6.1. MaTepuaibHO-TEXHHYECKOE 00ecreYeHHe

No HawnmeHnoBaHue cieiuaabHBIX TTOMEIICHUN U OcHaleHHOCTh CIEUAIbLHBIX TOMEIICHUH 1
MTOMENICHUH JJISI CAMOCTOSITEIHHON pabOThI MTOMEIICHUH 1T CaMOCTOSITEIIHHOM pabOThI

1. VYuebnas ayautopus Ne 103 KOMIIBIOTEPHAs! TEXHUKA C BO3MOXKHOCTBIO
MOAKJII0YeHUA K ceTu "MHTepHeT" u
obecrneueHrneM JOCTYIa B SJCKTPOHHYIO
nH()OPMaAITMOHHO-00Pa30BATEIBHYIO CPEIy
OpraHu3aIu.

2. VYuebnas ayauropus Ne 026 KOMILJIEKC 00OpYIOBaHMS JIJIsI UCTIBITAHUHN

OnsITHO-IpOMBINIIEHHBIH yyacTok HN
«HaHOCHCTEMBI B CTPOUTEIBHOM
MaTepUalOBEICHUN

00pa3110B KOMIIO3UIIMOHHBIX MaTEPUATIOB:

- TUJIPABIIMYECKUN Tpecc,

- IPUCTIOCOOTICHUS JITIsl HCTIBITAHMS 00pa3IoB-
0ajiouek Ha u3ruo,

- CyLIIMJIBHBIN KA ¢ aBTOMaTHYECKON
peryJIMpoBKOM TemnepaTypsl B npenenax 100—
110 °C,

- BEChI TEXHUYECKHUE,

- IUKHOMETPBI BMeCTUMOCThI0 50—100 M,
- mabopaTopHas 6aHs BOJISTHAS WM TecUaHas,
- DJIEKTPOIUIUTKA C 3aKPBITHIM
HarpeBaTEIbHBIM 2JIEMEHTOM,

- CTaHJapTHas BOPOHKA JIJISl ONIPEACTICHUS
HACBIMTHOM IJIOTHOCTH MaTepHala,

- IITAHTEHITUPKYIIh ¥ METAJUTMYECKast
JIMHEHKa,

- cuta Nel u Ne0063,

- nyna (4x),

- mkajna ruokoctu LT,

- TOJILITHOMED,

- CEKYHA0MED,

- masiTHUK Kenura nnm mastHuk Ilepco3sa,

- (hoTorNEKTpHUUECKUN KOIOPUMETD;

- ICTOYHHUK CBETa THUIA A,

- ocuniutorpagHas Oymara,

- Masiasi JoTOMeTpruYecKasi CKaMbs,

- rpaduk a7s Iepexo/ia OT TPEXIBETHBIX
KOOpJMHAT K KOOpJIMHATaM LIBETOBOI1 TOH,
YHCTOTA IBETA,

- TabopaTopHas 1mocysa,

- Ha0Op MPEMETHBIX U MTOKPBIBHBIX CTEKOJI,
- MIOJIAPU3ALIMOHHBIA MUKPOCKOII,

- ciektpodoromerp LEKI SS-1207,

- Kamepa OXJIKICHHUS,

- cocyn proapa,

- KOJUIEKIIHS 00pa3lioB ¢ OCHOBHBIMU
nedexraMu (CBapHbIC COSAMHECHHUS, JCTalH,
YIIPOYHEHHbIE TEPMUUECKON, XUMUKO-
TEPMUYECKON 00pabOTKON MM HAIIABKOH),
- IeTalli, U3rOTOBJICHHbIE pe3aHuEeM U
00paboTKOil naBIeHUEM,

- MaKpONLTU(HI,




- MeTajyiorpauecKiii MUKPOCKOTI.
3. [Tomemenue st CaMOCTOSTENLHOM paOOTHI KOMITbIOTEpPHAs! TEXHUKA C BO3MOXHOCTBIO
00yJaronmxcst MOAKIJII0YeHUA K ceTu "MHTepHeT" u
obecrnieueHrneM JOCTYIa B SJCKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BATEIBHYIO CPEIy
OpraHu3aIu.
6.2. J/IueH3MOHHOE U CBOOOAHO PacNpoCTPaHsieMoe NPOrpaMMHoOe odecrieyeHue
No [IepeueHb TMIEH3MOHHOTO MPOTPAMMHOIO PexBU3HUTHI MOATBEPKIAIOIIETO IOKYMEHTA
obecrniedeHus
1 Onepanuonnsie cuctembl Windows 7, 8, 8.1, 10 | Cornamenne V6328633 ot 02.10.2017
n ocucHele maketel Microsoft Office 2007,
2010, 2013, 2016
2 Kaspersky Endpoint Security 10 mast Windows JInnensus Ne 17E0170707130320867250
3 GoogleChrome unu anaixor CBobonHo pacmpoctpansiemoe 110

6.3. IlepeyeHn y4eOHBIX U3IaAHUI U YUeOHO-METOANYECKUX MAaTePUAJIOB
6.3.1. IlepeyeHb OCHOBHOM JINTEPaTyPhI

1. CrpokoBa B.B. MarepuanoBeeHUE M TEXHOJIOTUS KOHCTPYKLMOHHBIX U
CHEUUAaIbHBIX MATEPUAIOB [DNEKTPOHHBIN pecypc|: METOX. YKa3aHUs K BBITOJHEHHIO
na6. pa6. / B.B. CrpokoBa, H.®. XKepnonas, II.C. backakoB, M.M. Kocyxun. —
benropoa: U3n-so BI'TY, 2014.

2. CtpokoBa B.B. MarepuanoBeneHue U TEXHOJOTHS KOHCTPYKIIMOHHBIX U
CHEUUAIbHBIX MATEPUAIOB [DJIEKTPOHHBIN pecypc|: METOX. YKa3aHHs K BBITOJHEHHIO
mpakt. pad. / B.B. Ctpokosa, H.®. XKepnonas, I1.C. backakoB. — benropoxa: U3n-Bo
BI'TY, 2014.

3. CtpokoBa B.B. MarepuanoBeeHue W TEXHOJOTMS KOHCTPYKIMOHHBIX U
CIIEHHAIBHBIX MATEpPUaAJIOB [DJIEKTPOHHBINM pecypc|: METOJ. YKa3aHHsS K BBIIOJHEHUIO
pacu.-rpad. 3ax. / B.B. Crpokosa, B.B. Hemo6ogra, A.B. Nmenko. — benropoa: M3a-Bo
BI'TY, 2014.

4. Kocyxun M.M. MarepuanoBeeHue ¢ TEXHOJIOTHS KOHCTPYKIIMOHHBIX
MaTepuaoB [DIEKTPOHHBIA pecypc]: meTon. ykazanus / M.M. Kocyxun. — 2-e usn.,
nom. u iepepad. — benropoa: U3a-so BI'TY, 2014.

5. MatepuasnoBeieHUE U TEXHOJOTUSI KOHCTPYKLIIMOHHBIX MaTEpUaJIOB: yYeOHUK /
C.H. Konecos, U.C. Konecos. — 2-e uzn., nepepad. u gom. — Mocksa: Beiciias mikorna,
2007.-535c.

6. TexHOMOTHS KOHCTPYKIIMOHHBIX MaTepHuajoB: y4ue0. mocodue / mox pea. O.C.
Komaposa. — Musnck: HoBoe 3nanue, 2005. — 559 c.

6.3.2. IlepeyeHb JONOJHUTEIBHOM JTUTEPATYPbI
1. [lanenko B.M. IlomuMmepHble  paguanMOHHO-3AIIUTHBIE  KOMIIO3UTHI:

moHorpadus / B.W. [TaBnenko. — benropoa: M3a-so BI'TY um. B. T'. Illyxosa, 2009. —
219 c.




2. AanpeeBa A.B. OcHOBbI (DU3MKOXMMHHM U TEXHOJOTHM KOMIIO3UTOB: Yy4eO.
nocobue / A.B. AunpeeBa. — Mocksa: Pagunorexnuka, 2001. — 191 c.

3. UepeBatroBa A.B. MuHepalbHble HAHOCTPYKTYPUPOBAHHBIE  BSDKYILIHE.
[Ipuponaa, TeXHOJOTHUS U TIEPCIIEKTUBHI NTpuMeHeHus: MmoHorpadus / A.B. UepeBarona,
B.B. Crpokosa, 1.B. XKepnosckuii, 2010. — 161 c.

6.4. [lepeueHb HHTEPHET pPecypcoB, NPodeccHoOHANbHBIX 023 JAHHBIX,
NH(GOPMALMOHHO-CIIPABOYHBIX CHCTEM

1. Bursase, I1.A. OCHOBBI HAHOTEXHOJOTUNA M HAHOMATEPHAIOB [DJIEKTPOHHBIN
pecypc] : yuebHoe nocodue / Butsasp I1. A. — Munck : Beimmsiimas mikona, 2010. — 302
c. http://www.iprbookshop.ru/20108

2. Burs3p, ILA. O yHKIMOHAJIbHBIE MaTepuabl Ha OCHOBE
HAHOCTPYKTYPHPOBAHHBIX MOPOIIKOB ruapokcuaa amomunus [Tekcr] / Butass I1. A. -
Munck: benopycckas Hayka, 2010. — 184 c. http://www.iprbookshop.ru/29539

3. WmommH, B.A. ®Ou3ukoXuMus HAHOCTPYKTYPHPOBAHHBIX MaTEpHaJIOB
[Tekct] / B. A. MHWmommn. - Hosocubupck: HITY, 2013. - 107 c.
http://biblioclub.ru/index.php?page=book&id=229009

4. Pynckoit, A.Ml. HaHOCTpYyKTypUpOBaHHBIE METAUIMUYECKHE MaTepHUaIbI
[Texkct] / A.W. Pynckoit. - Cankr-IletepOypr: Hayka, 2011. - 270 c.
http://biblioclub.ru/index.php?page=book&id=427718



http://www.iprbookshop.ru/20108
http://www.iprbookshop.ru/29539
http://biblioclub.ru/index.php?page=book&id=229009
http://biblioclub.ru/index.php?page=book&id=427718

7. YTBEP)KIEHUE PABOYEN ITPOI'PAMMBbBI

Pabouwas  mporpamma  yrtBepxkmeHa Ha  2020/2021  yuebHBIA  rox

0e3 U3MEHEHHH / ¢ HI3BMEHEHUSIMH, TOMOTHEHUSIMHU

[Mpotokon Ne .7 3acenanust Kadepsl «% »@pipeeeet 20 L0 T.
- 7

4

3aBemyromuii kapeapoit aY/a B.B. CtpoxoBa

/) {/b A 3 B.A. YBapos

JlupekTop uHCcTHTYTA




7. YTBEPJKIEHUE PABOYEM ITPOT'PAMMBI

PaGowas  mporpamma  ytBepxkaena Ha  2020/2021  y4ueGHBIA  rO&

0e3 u3MeHeHwii / ¢ U3MCHCHUSIMH, JOIIOJHCHHUAIMHA

JlonoJIHUTD:
1. 5.5. Ilpumepsl TeOpeTUYECKUX 3aJaHUl OLIEHOYHBIX CPEJICTB JJIsl IPOBEACHUS

1po¢heCCHOHATIBFHOTO dK3aMeHa Ui CTyIeHTOB «Bxox B mpodeccuroy

ITpoToxon Ne Z 3acemanust Kaheaprl OT « 7 » (g’é/g},éﬂ/ 2029 T.
, 7

7.3 7
3aBenyromiuii kadeapoii A.T.H., Ipod. : 3)2 B.B. CrpokoBa

JlupekTop UHCTUTYTA I.T.H., IpOd. //ﬁ% B.A. YBapos
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