[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

BV0: Makcumosf A PR fmpc BO HAYKU 1 BBICHIET'O OBPA3BOBAHU I POCCUNCKOU
,U,Oﬂ)KHOCTb OMPEKT eNdpPTAMEHTAa .o (i/faBOBaTEHbHOVI NOJINTUKE

Tors noanmernns: DI SHED AR JILHOE TOCYIAPCTBEHHOE ABTOHOMHOE
YHUKanbHbIA MPOrpaMMHbIA KNt OBPA3SOBATEJIBHOE
8db180d183f028(9€6052185672742735C8&&_¥1§E>KHEHHE BI)ICH_[EFO OBPA3OBAHI/IH

«MOCKOBCKHUH NOJTUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)
®dakynpTeT/MHCTUTYT [Honurpadudeckuit

VTBEPXJIAIO

. /Haropuosa 1.B./
d 2025

PABOYAS ITPOI'PAMMA JUCHUITJIMHBbI
TexHO0JI0TUSA KOHCTPYKIMOHHBIX MATEPHAJIOB

HamnpaBneHue noaroToBKH/CHeUaIbHOCTb
29.03.04 «TexHoJI0rMs XyA10KeCTBEHHOM 00pa0O0TKH MaTEepHAJIOB)

[Tpoduns/cnenuanuzanus
J{M3ai{H 1 KOHCTPYUPOBAHME PEKJIAMHBIX U apT-00bEKTOB

Keamudukarus
OakasaBp

®opmbl 00yueHUs
OYHas

Mockaa, 2025 T.



Pa3pa6oTunk

&_L !\g =

3aBeayromuii kaheapou, K. T. H /®.A. Jloponun/

CoracoBano:
PykoBonurens 00pa3oBaTeNbHOM  TPOrPaMMBbl
29.03.03 TexHonorus moaUrpaduuIecKoro ¥ ynakoBO4HOTO MPOU3BOACTBA

K.T.H., - %‘%g’//};”/

/W.B. Haropnosa /



3.1
3.2
33
34
3.5

4.1
4.2
4.3
4.4

6.1
6.2

7.1
7.2
7.3

Conep:xkanue

HCJ’II/I, 3a/la4U 1 INIaHUPYEMBIC PE3YJIbTaThI O6yTI€HI/I${ IO JUCIHUIITIHHE ....uvniiiiniiiiiiiiiiiiiiiiiiiiiieiei e enaeaaes

MecTo TUCHUIIIMHBL B CTPYKTYPE 00Pa30BATEIBHOM MPOTPAMMBL .....c..euvinrenrenreiiereereeressenseseeneneeneeneeneesessenes

CTpYKTypa M COACPIKAHNIE TACIIATIIIIHDBL. .....c..veeuveeteenueenuteaueeeneeeseesstesstesueeenseeseasstesaseanteenseeseanseesseesnsesnsesnsens

Bubl yIeOHOU PAOOTEI H TPYIIOCMEOCTD .....veeveeueerreeueeeerseentenseestenseeseeneesseeneensesseensessesneensesseensessesseensesseennes

TemaTHUECKUM TIAH U3YUCHUS JUCLHITITHHBL ........veeeenieteeeeireeeeaniteeeessureeesasreeesssseeessnsseeessnnseeesssseeessnseees

CONEPIKAHNEC JIUCTIHTITHHEL. ........veeetveeseseeeseeeseseeesseesssesassssesssessssssesssesassssssssessssssesssessssssssssessssesesssessssesensses

TemaTrka ceMHUHAPCKUX/TIPAKTUUECKUX U TAOOPATOPHBIX 3AHITHH ......ovvveiiiieiiniiieieiereireeeeeie e

TemaTrKa KypCOBBIX TTPOEKTOB (KYPCOBBIX PAOOT)...ccuvtetiertieruteruieeteeteesteesutesutesseenseesseesseesseesneesaeesnsesnsens

VY4eOHO-MeTOANYECKOE U HHPOPMAITHOHHOE OOCCTICUCHUE. ......nvevveenrenteretenteeseeneenseenteneesseesesseensensesneensesneennes

OCHOBHAST JITEPATYPA. ¢ veeeuvreeureertreesuteeeteeessteataeesuseesueeesusee sttt essseessaeessseesastessseeesaseeessseesaseesnseeesnseesnsses

JIOTIOITHUTEITBHAS JIATEPATYPA. . .veeuveeureenreenseenmeeasteeteeteenseesseesseesasesateeteenseesseessaesasesaseenseeseenseesseesmeesnseesens

OJIEKTPOHHBIC OOPA3OBATEIIBHBIE PECYPCBL -.nvenvenrenrerutentenseententeetentesseententeessensesseensesseensessesssensesseensessesnes

CoBpemenHbIe TipodeccroHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CITPABOYHBIE CUCTEMBHI...............

MaTepHaTbHO-TEXHUUCCKOE OOCCTICUCHIE. .........eevetererertententestestesesteatessessesenteseeseesessessessestensenseneeseesessensenses

METOIUUECKUE PEKOMEHIIALIMH «.....eeernerrreernrreeesaureeeesanseeeesanseeeesaseeeesaseeesssnseseesssssseesssssseessnssseessnsseessnsseesannes

MeTtoaudeckne peKOMEHAAIINH IS IPETOABATENS TI0 OPTAHNUBAINN OOYUCHHS .....venveenveenereeeesneeeneeeneens

MeToauieckue ykazaHHs ISl 00YYaIOIIUXCS [0 OCBOCHUIO JUCIIUATITHHBL. .......ccveeveereeseeesereneressessseensens

DOH/T OLICHOUHBIX CPEIICTB ...eeeuvtteureerurteenureesuteanseeesseeessseessseesasaeessseessseeassseesnseesnsseessseesnseeesnseesnseesssseessseeensses

MGTOZ[LI KOHTPOJISI U OLICHUBAHUS PE3YJILTATOB O6y‘l6HI/I$I ........................................................................

[lkana ¥ KPUTEPUHU OLICHUBAHUS PE3YIBTATOB OOYUCHHS ...veevveervreerenrreaseesseesseesssesseesesssessssesssesssesssesssens

OrneHoYHbBIE CpeICTBA



1 Iesn, 3axa4M ¥ NJIAHUPYEMble Pe3yJbTaThl 00y4eHHs 110 AUCHUILINHE

Lenp aucuumiuHel: GopMUPOBaHHE HEOOXOAMMOro o0beMa 3HAHUU B 00JIACTU CTPYKTYp U
CBOMCTB KOMIIO3UIIMOHHBIX (KOHCTPYKIIMOHHBIX) MaT€pUaAJIOB, B TOM YUCJIE MOJIUMEPHBIX, TEXHOJIOTUU
UX MepepadOoTKH U MPUMEHEHHUS B Pa3IMUHbIX OTPACIISAX HPOMBIIUIEHHOCTH.

3amaun TUCHUILTUHBL: — (POPMUPOBAHNE HABBIKOB B3aMMOCBSI3U METO/IOB CHHTE3a M CTPYKTYpPBI
MOJIMMEPHBIX U KOMITO3UITMOHHBIX MaTePHAJIOB U U3/IEIHIi HAa UX OCHOBE; — POPMHUPOBAHUE CHCTEMHOTO
IIPEJICTaBICHNUS. O XMMHUYECKOM COCTaBE, CTPYKTYpE M CBOMCTBaX MOJMMEPHBIX M KOMIIO3UIIMOHHBIX
MaTepuaioB; — (opMHpOBaHME YMEHHUS pPAlMOHAIBHOIO BHIOOpPAa M HCIIOJB30BAHHUS METOJOB
IIPOBEJCHUS MCCIEAOBAaHUNW M WCIBITAHUM IOJIMMEPHBIX M KOMIIO3ULIMOHHBIX MAaTepHalloB; —
dbopMupoBaHue CrMOCOOHOCTH aHAIM3UPOBATh (UIUKO-XMMHYECKHE 3aKOHOMEPHOCTU IPOIIECCOB
MOJIyYEHUS IOJIMMEPHBIX U KOMIIO3UIIMOHHBIX MAaTEPUAJIOB.

Koa n HamMeHoOBaHMe KOMIIETeHIIUIA

I/IH[[I/IKaTOPI)I JOCTHIKCHUA KOMIICTCHIINHU

[1K-2

CriocobeH 000CHOBBIBAThH BHIOOD
MaTepUaJIOB U aHATM3UPOBATH CTPYKTYPY
LI U3TOTOBIICHHS XY/I0)KECTBEHHO-
[IPOMBIIIJICHHBIX 00BEKTOB M PeaTU3aIiH
3aifHEPCKUX TIPOCKTOB, aJalITUPOBATh
METOJMKH UCCIICOBAHMS CBOICTB
MaTEepHaIOB K MOTPEOHOCTSIM
MIPOM3BOJICTBA, ONPEIEIATH MOTSHIINAI
pecypcocOepekeHusl, IKOJIOTHUECKON U
OTPEOUTENHCKOM 0€30MacHOCTU

NIIK-2.1. BriOupaet, ocymiecTBIsIET KOHTPOIb U

A (HEKTUBHO UCTIONB3YET ChIPhE U BCIIOMOTaTeNbHbIE
MaTepHuabl Il IPOU3BOJICTBA XYI0KECTBEHHO-
[TPOMBIIIJICHHBIX O0BEKTOB U PeaTnu3alliu AU3AHEPCKUX
[IPOEKTOB C YYETOM TpeOOBaHUI HOPMATUBHOMN
[TOKYMEHTAIIMU Ha BCEX CTAIMIX KU3HEHHOTO LIUKIIA B
COOTBETCTBUU C 33JJaHHBIMU TTOKA3aTEIISIMU

MNIIK-2.2. IIpoBoauT aHAIM3 COCTOSHMS MTOKa3aTesen
(DU3HKO- MEXaHUYECKUX U (DU3HKO-XUMHUYCCKIX CBOHCTB U
CTPYKTYpbI MaT€pPHAJIOB, UCIIOIb3yEeMbIX IS
M3TOTOBJICHHS XYI0KECTBEHHO-TTPOMBIIIIICHHBIX
00BEKTOB U pealii3aliy JU3aHHEPCKUX MTPOEKTOB

NIIK- 2.3. OnpenensieT moTeHIAN pecypcocOepexeHus,
PKOJIOTMUYECKOM M MOTPEOUTENbCKON O€30MacHOCTH

XYT0KCCTBCHHO- MPOMBIIIJIICHHBIX 00BEKTOB

2 MecTO JUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl
JucuuriauHa OTHOCUTCS K 00s13aTenbHOM yactu 65oka b1 «/lucuumimnsl (Moynn)y». MaTtepuaiibt
Y TEXHOJIOTHH MPOU3BOJICTBA XYA0KECTBEHHO-ITPOMBILIIIEHHBIX U3
JucuuminHa B3aMMOCBS3aHa JIOTHUECKH M COJEPXKATEIbHO-METOAMUYECKH CO CIEAYIOLIUMHU

JUCHHUITIIMHAMM

- ®usuka; - XuMus MaTepuaiion; - OCHOBBI HHKMHUPUHTA; - O0111ee MaTepuaioBeIeHIE

3 Crpykrypa u coaepxkaHue TUCUUILIUHBI
OO61mas Tpy10eMKOCTh TUCIUIUIMHEI cOCTaBIsAeT 3 3a4eTHbIX equHuIl (108 gaca).

3.1 Buabl yueOHOM padoThbl M TPYA0EMKOCTD

Ounas dhopma 00ydeHHs
1331 Bup yue6Hoi1 padoTnl KOJ::I:::?BO Cemectp 3
1 |AyauTopHble 3aHATHS 54 54
1.1 Ulekuun 18 18
1.2 UlaGoparopHble 3aHATHS 36 36
2 |CamocrosiTesbHasi padoTa 54 54
3 [[IpoMexkyToYHasi aTTECTAIMSA DK3aMeH
3aver/nud.3auer/IK3aMeH
Hroro 108 108




3.2 TemaTu4yeckuii NJIaH U3yYeHHU S JUCHUNIMHBI

Ounas dhopma 00ydeHHS
1;]7‘; HaumenoBanue pa3iesna IUCUUIIITAHBI Jlexuuu| Jlao. CPC | Bcero

1 | Kiaccudukamusi KOMITO3UITMOHHBIX
(KOHCTPYKITMOHHBIX ) MAaTEpUAIOB U CBOMCTBA 2 4 6 12
BEILIECTB

2 |Creks0HAMNOIHEHHBIE TOJUMEpPHBIE ) 4 6 b
KOMIIO3UIIMOHHBIE MaTEPUAJIbI

3 |BBICOKOCHJIMKATHI M KBapIl 2 4 6 12

4 |bopHbIe U APyTHE BRICOKOPOYHBIE ) 4 6 12
BBICOKOMOZYJIbHBIE aPMUPYIOLINE BOJIOKHA

5 |VYraeponassie (rpaduTOBBIC) BOJIOKHA 2 4 6 12

6 |ApamuaHbie BOJOKHA M KOMIIO3UIIMOHHBIE ) 4 6 2
MaTepHalibl HA UX OCHOBE

7 [[lonmumepHbIE HAHOKOMITO3UTBI 2 4 6 12

8 [TexHOMOrMst U3rOTOBJICHUS U3ICTUIl METOJIOM 5 4 6 b
KOHTAKTHOTO (hopMOBaHuUs

9 [[Ipomueccol (hopMOBaHUS U3ICTUH C ) 4 6 12
MCTIOJIH30BAHUEM 3JIACTUYHOM JnadparmMbl

Hroro, 18 36 54 108
3.3 Conepxkanue Q¥ CHUNITHHBI
®opma
Ne | HammeHnoBaHme pa3aena Texyuiero
w/n P Conep:xanue pasgena KOHTPOJISI
ycneBaemocT
"

1 [Knaccudukanus Kiaccudukaius KoMmo3uToB. JTarbl Y cTHBIN
KOMITO3ULIMOHHBIX KOHCTPYUPOBAHUS KOMITIO3UIIMOHHBIX IUIACTUKOB.  |OIPOC
(KOHCTPYKITMOHHBIX ) MexaHu3M B3auMOJEHCTBUSI KOMIIOHEHTOB ITncbmeHHas
MaTepUasoB U CBOMCTBA  [IOJIMMEPHBIX KOMIIO3ULIMOHHBIX MAaTEPUAIIOB. pabota
BEILIECTB

2 |CTeKJIOHAIIOTHEHHBIE Krnaccudukanus apMUPYIOIIUX IEMEHTOB. 'Y CTHBIM
MOJIMMEPHBIE Knaccudukanus mo 0IpocC
KOMITO3ULIMOHHBIE CTPYKTYpE pacIlpeaeeHUs] BOJIOKOH U 110 BULY [Tncemennas
MaTepHUAaIIbI BOJIOKHOOOPA3yIOIIEro Marepuaia. pabora

CTEKJI0BOJIOKHUCTBIE APMUPYIOUTUE HIIEMEHTBHI.
CTEKJIOHAMOTHEHHBIE TOJIMMEPHBIE MATEPUAIIBI
(CTEKJIOBOJIOKHUTHI).

Mexanndeckue cBorMcTBa. OCHOBHBIE
XapaKTEPUCTUKH

3 |BBICOKOCHITUKATHI U DU3NYECKUE U MEXAHUYECKUE Y CTHBIN

KBapLl cBolicTBa. Tepmuueckue cBoiictBa. CBOICTBa OIIpOC
KOMITO3UTOB. ITnucbmenHas
[IprMeHeHre KOMIIO3UMOHHBIX MaTEpPUAJIOB Ha pabota
OCHOBE
BBICOKOCWJIMKA U KBapla.

4 |bopHBbIE U ApyTHUE TexHomoTHs Moay4deHust OOPHBIX BOJIOKOH. Y CTHBIN
BBICOKOIIPOYHBIE CBoiicTBa 60pOBOIOKHHUTOB. bopoyriepoiHbie OIIpoC
BBICOKOMO/YJIbHBIE BosiokHa. [Ipouiecc ocaxknenus 6opa Ha yrieponHoe |[[lucemenHas
APMUPYIOIIHE BOJIOKHA  [BOJIOKHO. [IprMeHeHue 60poyriaepoaHbIX BOJOKOH. [paboTa




CgoiicTBa 60poBOJIbPPaMOBHIX BOIOKOH. CTpyKTypa
1 Mophostorust 60pOBOIHL(PAMOBBIX BOJIOKOH.
KapOunkpemuaneBsie BosiokHa. Co3aHIE TTOKPBITHI
C BBICOKUMU TU(HY3MOHHBIME Oapbepamu JUIs
OOPHBIX BOJIOKOH. TeXHOIOTUs MPENPEroB.
'YriepoaHbie Knaccudukanus yriepoaHsix BosokoH. CBoiicTBa  [Y CTHBIH
(rpaduToBBIC) BOJOKHA  [KapOOBOJIOKHUTOB. KOKCOBaHHBIE KAPOOBOJOKHHUTHI. (OIPOC
DU3HKO - MEXaHUYECKHUE CBOMCTBA BOJIOKHUTOB. [InceMeHHas
abota
ApamMHIHbIE BOJIOKHA U |ApaMuHbIE BOJIOKHA U TKaHU. [loyuenue. YcTHBIN
KOMITO3ULIMOHHBIE Xumuueckas cTpykrypa. CBoiCTBa BOJIOKOH. 0Ipoc
MaTepHasbl Ha UX OCHOBE |[[IpOMBIIIIIEHHBIE BOJIOKHA ¥ TKaHU. Mexanudeckue [[InceMeHHas
CBOMCTBA. BiMsiHue CBOMCTB CBA3YIOLIETO HA pabota
rpoyHOCTh BOIOKOH B KBM. Paspymenue
TepMOILIACTOB, APMUPYIOIIEH KOMIOHEHTOU
KOTOPBIX SIBJISIIOTCS KOPOTKHE OPUEHTUPOBAHHbBIE
BOJIOKHA.
[ losmmMepHbIe Pa3zpaboTka NPUHIUIIOB MOJTYYEHUS MOJIUMEPHBIX Y CTHBIM
HAHOKOMIIO3UTBI HaHOKOMIT03UTOB. HAaHOKOMITO3UTHI U3 KEPAMUKHU U [OIIPOC
oJIMMEpOB. Martepuansl ¢ ceTdaroil cTpykTypoii.  [[lucemenHas
Ciioucteie HAHOKOMNO3UTHL. [lonumeps! 1 pabota
yTIepoIHbIe HAHOTPYOKH. HaHOKOMITO3UTHI,
CoJiepaKallle METAJUIbI MJIH MOJIYIPOBOIHUKH.
Cencopublii 3 dekr.
TexHonorus CpaBHUTENIbHASI TEXHUKO- YKOHOMUYECKasl OLIEHKA Y CTHBIN
M3TOTOBJICHUSI M3/I€MI  [pa3IMYHbIX CLIOCOOOB U3rOTOBICHUSI U3JENUN U3 oI1pocC
METOJOM KOHTAKTHOTO  [TOJINMEPHBIX KOMIIO3ULIMOHHBIX MaTEPHAJIOB. [TucemenHas
dbopmoBaHUs Jletanu, popmyembie METOJIOM PYYHOU YKIAAKUA.  [paboTa
TexHOIO0rMsI IPOM3BOICTBA N3NNI U3
KOMITO3UIIMOHHBIX MaTEpHajIOB HaIlbIEHUEM.
CTpyKTypa ¥ COCTaB apMHPOBAHHOTO MTOJIMMEPHOTO
KOMITO3UIIMOHHOT'O MaTepraa.
[Tponeccel opmoBanus [BakyymHoe ¢opmoBanue. dopmMoBaHue 1Mo Y cTHBIN
W3IEIHI C naBieHnEeM. ABTOKJIaBHOE (DopMOBaHUE. 0TpoC
MCTIOJIb30BAHUEM DopMOBaHHE MTOJMMEPHBIX KOMIIO3UIIMOHHBIX [TucemenHas
PIIACTUYHON AMadparMbl MaTEpHUAIOB C YHaCTUEM AJIACTUUHON quadparMpl.  [padoTa
XapakTepHble 0COOEHHOCTH METO/1a AaBTOKJIABHOTO
(hopMoBaHusl.
3.4 TemaTHKa CeMMHAPCKHX/MPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIA
Ne HanmeHnoBanue 3aHsATUI O0beMm B
/i qacax
1 |Onpenenenue nokasareneil MEXaHMYECKUX CBOMCTB 3JIEMEHTAPHBIX BOJIOKOH| 4
2 |OnpeneneHue CTPYKTYPHBIX IapaMETPOB M IIOBEEHUS 101 HATPY3KOH 4
3 |Onpenenenue BIUSHAS TEMIEPATYPBl HA MEXaHUYECKHE CBOMCTBA 4
MOJINMEPHBIX MaTEPHATIOB
4 OnpeneneHre KOIUYECTBA KOMIIOHEHTOB U U3TOTOBIICHUE TJIACTHH 4
KOMITO3UIIMOHHOTO MaTepuajia
5 (OnpeneneHne NPOYHOCTH U MOIYJISl YIPYTOCTH IIPH PaCTSKEHUH 4
MOJINMEPHBIX MaTEPHAJIOB
6 |Omnpenenenue NpOYHOCTH U MOJTYJISl YIIPYTOCTH IPU CTATUYECKOM H3TH0e 4
MMOJIMMEPHBIX MAaTEPUAIIOB




7 |OnpeneneHue aAre3ny 1o MPOYHOCTH IPH CIBUTE MAPAJUIETHHO BOJIOKHAM 4
8 |OnpeneneHue aare3uy N0 METoTy (hparMeHTaIli BOJIOKHA 4
9 |OnpeneneHne COOTHONICHUSI KOMITOHEHTOB B IIOJIyYCHHOM MaTepHaie 4

Hroro 36

3.5 TemaTnka KypcOBBIX IPOEKTOB (KypCOBBIX padoT)
KypcoBblie npoekTs! 1 paboThl [0 AUCLHUIUIMHE HE PETYyCMOTPEHbI

4 Y4eOHO-MeTOAHYECKOEe U MH(POPMAIIMOHHOE o0ecreuyeHne

4.1 OcHoBHasl JquTEpaTypa

1. Cyrarun B.M., JIsnkoB A.A. OU3MKO-XUMHYECKHE METO/bl MCCIICIOBAHUS MOJMMEPOB: YueOHOe
nocobue. — Tomck: Mszg-so TIIY, 2008. — 130 c. 2. OCHOBBI TEXHOJIOTUH IOJHUMEPHBIX
KOMITIO3UIIMOHHBIX MaTepHalioB: YueOHoe mocoOue Juisi CTYACHTOB CIEHUATbHOCTH «XHUMUYECKas
TexHoJIoTusl oprannyeckux BemectBy / [.C. MpmyxameroBa. — Anmartsl: [0. u.], 2016. — 141 c. 3.
[TonumepHble KOMIO3UIIMOHHBIE MaTepuaibl (4acTth 1): yueOHoe mocobue / JLU. bonmanerosa, B.I.
bonpaneroB. — Tomck: Usn-so TIIY, 2013. — 118 c. 4. PoBkuna, H. M. XuMusa u TEXHOJIOIHSA
noauMepoB. TeXHONIOTHUECKHEe pacueThl B CUHTE3€e monuMepoB. COOPHHUK MPUMEPOB U 33/1a4: yueOHOe
nocobue / H.M. PoBkuna, A.A. JlsnkoB. - Cankt-IlerepOypr: Jlans, 2019. - 168 c. 5. IlonumepHbie
KOMIO3UIIMOHHBIE MaTepPHAIIbl: CTPYKTYpa, CBOHCTBA, TexXHOoorus: yueo. mocodue / M. JI. KepGep, B. M.
Bunorpanos, I'. C. I'onoBkuH u np.; noxa pea. A.A. bepnuna. - CII6.: IIpodeccus, 2008. - 560 c., . 6.
Kupees, B. B. Bricokomonekynsapusie coenunenus / B. B. Kupees. — M.: IOpaiit, 2013. — 602 c.

4.2 JlonosiHUTeIbHAS JIUTEPATYpPa

1 BuiuBkos C. A. [TonumepHbie KOMITO3UIIMOHHBIE MaTepuaibl: yaeOHoe nocooue. EkarepuHOypr:
N3narensctBO Ypasibekoro ynusepcurera, 2022. — 230 c. 2 AuapeeBa A. B. OcHOBbI

(U3UKOXUMHUM U TEXHOJIOIMH KOMITO3UTOB: Yueb. mocodue juist By30B. - M.: UTIPXKP, 2001. - 192 c.:
wi. 3 Komno3unuonHsle Matepuanisl: yaeoHoe nocodue it By3oB / 1. A. Banos, A. . CUTHUKOB,
C. . Hlnanun; nox pegakuueit A. A. Unbuna. - Mocksa: M3narensctBo FOpaiit, 2025.

- 253 c. 4 Paguonpo3paunsle u3aenus u3 crexiormnactiukos / ['yprosuauk N.I'. Cokonos B.1.,
Tpodumon H.H., Hlanrynos C.I'. - M.: Mup, 2002. - 368 ¢

4.3 DJieKTpOHHBIe 00pa30BaTe/bHbIE PeCypChl
DJeKTPOHHBIN 00pa3oBaTeIbHbII pecypc HaXOAUTCS B pa3paboTke

4.4 CospemMeHHbIe IpodeccnoHaNbHbIC 0a3bI JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbBIE
CHCTEeMbI

No | HaunmenoBanue | CcbuIKa Ha pecypc | JocTrynHocTb |
NudopmanoHHO-CIPABOYHBIE CHCTEMbI |
1 HH@OPIE?EE%:;’;E%?}EZH Cern http://www.consultant.ru JoctynHo
2 bubnuoTeka crannapToB https://www.opengost.ru/ JloctymHO
3 DIEKTPOHHEIA (OHL HOPMATHBHEIX https://docs.cntd.ru/ JoctynHo
JIOKYMEHTOB
DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI |
JocrymHa B cetn
1 Jlanb https://e.lanbook.com/ HNutepuer 6e3
OIrPaHUYEHUN
HocryrHa B cetn
2 IPR Books https://www.iprbookshop.ru/ HNutepuer 6e3
OIrPaHUYECHUN
IIpodeccnonanbHbie 02361 JAHHBIX |



http://www.consultant.ru/
http://www.opengost.ru/

ba3a naHHBIX Hay4HOU 3JIEKTPOHHOMI ) .
1 SUGIHOTEKI %I:LIBRARYI.)RU) http://www.elibrary.ru JlocTymHO
WebofScienceCoreCollection —
MoJIMTEMaTHIeCcKast peepaTuBHO-
2 oubmmorpaduaeckas u http://webofscience.com JoctymHo
HAyKOMETpUYeCKast
(bubmmomeTpryeckas) 6a3a JaHHBIX
3 |Poccranmapt: CTaHIapThl U PETJIaMEHThI hitps://www.rst.gov.ru/p HocryrnHo
’ ‘| ortal/gost/home/standarts

S MarepunajbHO-TeXHH4YeCKOe o0ecrevyeHne

. JlexumoHHas ayUTOPHS, ayIUTOPHUS JJIsl TPYIIIOBBIX U MHANBUAYAIbHBIX KOHCYJIbTAIHI.

. AyauTopus 1Jis MPOBEJAEHUS MPAKTUYECKUX M CEMUHAPCKUX 3aHATUM, TEKYIIETO KOHTPOJIS U

MIPOMEKYTOUHOM aTTecTaluu.

bubnuoreka, ynTanbHbIN 3aI1.

4. Jlna caMOCTOSATENbHOM PaboThl 00yUaIOMIMMCs Pe/IaraeTcsi KOBOPKHUHT, PACIIONOKEHHBIN B ay/l.
1137, ocHaleHHBI KOMITBIOTEPHOM TEXHUKOW C BO3MOXHOCTHIO MOJKIIOYCHHUS K CETH
«MHTEpHET» U 00ECIICUESHHBIE TOCTYIIOM B 3JICKTPOHHYIO HHPOPMAIMOHHO-00Pa30BaTeIIbHYIO CPEAY
YHUBEPCUTETA.

N —

(O8]

6 Meroauyeckue peKOMeH AU
6.1 MeToanuyeckne peKOMEHIALUH JJISl IPeNoiaBaTe/isi 10 OPraHu3auuu 00y4eHus:

[IperonaBanue  TEOPETHUECKOTO0  MaTepualia MO  JAUCHUIUIMHE  OCYIIECTBISETCA IO
nociieoBarebHON cxeme Ha ocHoBe OII u pabodero yueOHoro mana rmo Hampasieauio 29.03.04.

[TonpoOHoe conepkaHue OTIENbHBIX Pa3AeTI0B AUCIUILTUHBI paccMaTpuBaeTcs B pazjaene 3.3
paboyeil mporpaMmsl.

CrpyKTypa M IOCIEN0BATENBHOCTh MPOBEACHUS ayIUTOPHBIX 3aHATUN MO JUCLHUILIMHE
npejcTaBieHa B paszaene 3.4.1 Hacrosmieit padodeil mporpaMMsl.

IlenecooOpa3Hble K MPUMEHEHHUIO B paMKax TUCHMIUIMHBI 00pa30BaTesIbHbIE TEXHOJIOIMU
M3JI0’KEHBI B I1.5 HacTosIel pabouelt IporpaMMBl.

ITpumepHbIe BapuaHThI 331aHUH 1151 TPOMEKYTOUHOTO/UTOTOBOI'O KOHTPOJIS IO AUCIUIIMHE
IIPEJICTaBJICHBI B COOTBETCTBYIOIIUX MOAMYHKTAX MPUIOKEHHS 2 pabouelt MporpaMmBbl.

IIpu nmpoBeAeHNN 3aHATHIH PEKOMEHAYETCS UCIOIb30BaHUE aKTUBHBIX M MHTEPAKTUBHBIX (OpPM
3aHATUH (JEJIOBBIX U POJIEBBIX UTP, MPOEKTHBIX METOJAUK, MO3TOBOTO HITYpMa, pa3dopa KOHKPETHBIX
CUTyallui, KOMMYHHKAaTUBHOTO OJKCIIEPUMEHTa, KOMMYHUKAaTHBHOTO TPEHHHra, HWHBIX (QOpM) B
COYETaHUHM C BHEAYIUTOPHOU paboTOW. YIENbHBIA BEC 3aHATHN, MPOBOJMMBIX B WHTEPAKTHUBHBIX
dopmax, T0JKEeH cocTaBIIATh He MeHee 20% ayAUTOPHBIX 3aHITHH.

6.2 Meroanueckue yKa3aHus 11 00y4alOMIMXCS 110 OCBOEHUIO JTUCIUIIIMHBI
[To qucrumnanHEe TPOBOATCS JICKITMOHHBIC U JTA0OPATOPHBIC 3aHSATHS.

PerynspHoe mocenieHrue 1a0OpaTOPHBIX 3aHATHH MO JUCHUIUIMHE SIBISIIOTCS Ba)KHEUITUMU
BHJIaMH CAMOCTOSITEIILHON PabOThI CTY/IEHTa B TEUCHHE CEMECTPa, HEOOXOIUMBIMHU JIJIsl KAU€CTBEHHOM
MOATOTOBKHU K MPOMEXYTOYHOM U UTOrOBOM aTTECTAlMU MO TUCLIUIUIUHE.

HrtoroBas arrecranus mo JUCIUIUIMHE MPOXOAUT B dopme dk3ameHa. [IpuMepHBbIil nepedeHn
BOIIPOCOB K 3K3aMeHY I0 AUCHUILINHE MPUBEJCH B MPUIOKEHUH 2 HACTOAIIEH paboueit mporpaMMel, a
KPUTEPHUU OIICHKU OTBETA CTYJIEHTa Ha 3a4€Te — B I1. 6 HacTOsAIIEeH paboyuel TporpaMMmBl.

B npouiecce ocBoeHus yueOHOM AUCIUIUIMHBI TPETyCMAaTPUBAIOTCS PA3IMYHBIC BUIBI H (JOPMBI
y4aeOHOM pabOTHI: JIEKIIUH, TEOPETHUECKUE CEMUHAPHI, TUCKYCCUM, B TIPOIECCE KOTOPBIX CTYACHTHI
AKTYyaIIM3UPYIOT U YTAYOISIFOT TEOPETUUECKUE 3HAHUS.

@opMHpOBaHNE YMEHHM M HABBIKOB IO IPOWJIEHHOMY MaTepHally MPOUCXOIHUT B IPOLECCE
MPAKTUYECKHUX 3aHITHIA, KOTOPhIE MPOBOMATCSA B aKTUBHOU (opme. Mcmonp3oBaHUEe aKTUBHBIX (hopm
00y4eHUsI MO3BOJIIET MOOWJIM30BaTh BHYTPCHHHUH IOTEHIIMAT CTYICHTOB M B UTIPOBOM CHUTYyaIluu
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MOJICIUPOBATh pPELICHUE MPOoOJIeM MPaKTHUECKON esTenbHOCTH. OCBOEHHBIE Ha TNPAKTHUYECKUX
3aHATHUAX METO/IbI U IPUEMBI 3aKPETLISIOTCS B XOJI€ CAMOCTOATEIbHOM padoThI.

OcBoenne yueOHON JUCHUIUIMHBI IPOBOAUTCS B MPOIIECCE TEKYIIET0 KOHTPOJIS U 3aBEepIIACTCS
OIICHKOM YpOBHS 3HAaHUH W CTENeHH (OPMHUPOBAHMS yMEHUH. TeKyIuil KOHTPOJIb OCBOCHHMSI
TEOPETUYECKUX 3HAHUM U TEXHOJIOTMYECKMX YMEHUU MPENYCMOTPEH HA MPAKTUYECKUX 3aHATHUSIX U B
IIPOLIECCE BBIITOJIHEHUS CAMOCTOSITENIbHBIX 3aJaHUI BO BHEAYIUTOPHOE BPEMH.

CryneHTaM Ha JIEKIHSIX 3aJal0TCsl BOIMPOCHI JUISI CaMOCTOSITeNbHOW mpopaborku. Ilocie
IPOBE/ICHUSI CaMOCTOATEIbHON MOATOTOBKHM CTYIEHTHI MPOXOAAT 00s3aTeNbHbIH KOHTPOJIb B (opme
BBITOJIHEHUS ayTUTOPHOM 3a4€THON paObOTHI IO COOTBETCTBYIOLICH TEME.

CucteMaTH4HOCTb PabOThI CTYJEHTOB 10 YCBOGHHUIO U3y4yaeMOIo Marepuaia o0ecredrBaeTcs
rpa¢pukom CPC, KoTOpbIil sBIseTcs 00S3aTENbHONW YacThi0 Y4eOHO-METOJWYECKOTO KOMIUIEKCa
JUCLIATIIVHBIL.

7 OOHI OLIEHOYHBIX CPEACTB
7.1 MeToabl KOHTPOJIS M OLICHUBAHMS Pe3yJIbTATOB 00y4eHHUs
[IpomexyTouHas arTecTanus 00y4aromuXxcs Mo AUCUUIIMHE TIPOBOAUTCSA B opMe SIK3aMeHa 1o
pe3yabTaTaM BBITIOJHEHUS BCEX BHJIOB Y4E€OHOH pabOTHI, MPEITyCMOTPEHHBIX y4YeOHBIM IUIAHOM M
HacTosAlell paboueidt mporpammoil. IIpm 3TOM yUHUTBHIBAIOTCS pPe3yabTaThl TEKYIIETO KOHTPOIS
yCIIEeBaeMOCTH B TeueHHe cemecTpa. OLeHKa CTENeHH JOCTHKEHHs OOYYarOMIMMUCS TUIAHUPYEMBIX
pe3yNbTaTOB 00yUEHUs POBOIUTCS MIPENoJaBaTesieM, BEIYILIUM 3aHATHS METOIOM KCIIEPTHON OI[CHKU
(MpenmoYTHTEIBHO C  HCIOJB30BAaHHEM OaJUIbHO-PEHTUHTOBOM  CHUCTEMBI KOHTPOJS — 3HAHUH
cTyaeHToB).K mpomexyTouHOM aTTecTaliu JOMYCKAIOTCS CTYIEHTHI, BHIITOJHUBIIUE BCE BUJIBI y4eOHON
paboThl, MpexyCMOTPEHHBIE HACTOAMIeH pabdoyeil mporpaMMmoil (MPOUUTM TEKYIIUHA KOHTPOIIb,
BBITIOJIHWIIM U 3alIUTHIIN pedepar).

7.2 llkana v KpUTEePUN OLCHUBAHMUS Pe3yJIbTATOB 00y4YeHUs
dopmMa IPOMEKYTOUHOH ATTECTALMU: IK3aMEH

«5» (omInM4HO): oOyyarouuiics JEMOHCTPUPYET CHUCTEMHbIE TEOpPETHUYECKHE 3HaHu,
IPAKTUYECKHE HABBIKM, BJIAJICET TEPMUHAMH, J€JIa€T apryMEHTHPOBAaHHBIE BBIBOABI U OOOOLICHMS,
NPUBOAUT TPHUMEpPHI, MOKA3bIBAET CBOOOJHOE BiaJleHUE MOHOJOTHYECKOM pedbio M CHOCOOHOCTh
OBICTPO pearupoBaTh Ha YTOUHSIOIINE BOIIPOCHI.

«4» (xopor110): o0yJaroImuiicss JTEMOHCTPUPYET MPOYHBIE TEOPETUYECKHUE 3HAHUS, IPAKTHUECKUE
HaBbIKU, BIJIAJICET TEPMHHAMM, JEJIA€T apryMEHTHUPOBAHHBIE BBIBOJBI M 0000ILEHUS, HPUBOAUT
IpUMEpBI, OKa3bIBaeT CBOOOIHOE BJIAJCHHE MOHOJOTHYECKOM peuyblo, HO MPU 3TOM
JIeIaeT HECYIIECTBEHHbIE OIIMOKH, KOTOpble OBICTPO HCIpPABISIET CAMOCTOSATENbHO WU MpH
HE3HAYUTEIbHON KOPPEKIMH NTPENOJaBATEIIEM.

«3» (YAOBIETBOPUTENIBHO): 00YUaIOLIUICS JEMOHCTPUPYET HETITYOOKHE TEOPETUUECKHE 3HAHMUS,
nposiBiseT caabo chopMUpPOBaHHbBIE HABBIKM aHAIM3a SBJICHUN U MPOLIECCOB, HEJOCTATOYHOE YMEHUE
JieN1aTh apryMEHTHPOBAaHHBIE BHIBOJBI U MPUBOAUTH MPUMEPHI, TTOKA3bIBAET HE JOCTATOYHO CBOOOIHOE
BJIa/ICHNE MOHOJIOTMYECKON peUbl0, TEPMUHAMHU, JJOTUYHOCTBIO U MOCIIEI0BATEIBHOCTBIO U3JI0KEHMS,
JeJIaeT OLIMOKHU, KOTOPhIE MOXKET UCIIPABUTh TOJIBKO MPU KOPPEKIUH MPENOJaBATEIIEM.

«2» (HEeYJOBIETBOPUTENIBHO): 00YJAIOIIUICS JEMOHCTPUPYET HE3HAHUE TEOPETHUYECKUX OCHOB
npeaMeTa, OTCYTCTBHE NMPAKTHUYECKUX HABBIKOB, HE yMEET JAeNlaTh apryMEHTHpPOBAaHHBIE BBIBOABI U
IPUBOIUTH IPUMEPHI, TOKa3bIBAET ci1aboe BiIaeHHEe MOHOJIIOTHYECKOH peublo, He BIIajieeT TEPMUHAMH,
MPOSBIISIET OTCYTCTBHE JIOTHUYHOCTH U TIOCIIEI0BATEIILHOCTH M3JI0KEHUS, AETaeT OMNOKH, KOTOphIE He
MOXET HCHOPaBUTh JaXe TpH KOPPEKLUMH TpernojaBareieM, OTKa3blBaeTcs OTBeYaTh Ha
JIOTIOTHUTEIbHBIE BOIPOCHI.

7.3 OueHo4HbIe CPpeACTBA
Texkymmii KOHTPOJIb / Bonmpockl /151 OEHKH Ka4eCcTBA OCBOCHUS TUCIUIIIHHbBI

1. Onpenenenune W KiaacCHU(pHUKAIIMKM KOMITO3MIIMOHHBIX MaTEpHANOB. 2. XapaKTepUCTUKH
MaTpUYIHBIX MaTCpHaJIOB: MCTATIIMYCCKHUC, KCPpaMUUICCKHC MaTpuIbI. MMOJIMMCPHEIC n 3.



XapakTEepUCTUKH IOJIMMEPOB, HCIHOJb3YEMBIX JJs IOJYyYEHUS KOMIIO3UTOB: TEPMOILIACTHI,
peakToracTsl, 3mactoMepsl. 4. Hanmonmuutenu (OCHOBHBIE XapaKTEPUCTUKH, XUMHUYECKHH COCTaB):
JUCTICPCHBIC, BOJIOKHHUCTBIE W OOBEMHBIC. 5. ApMuUpyIOmUE 53JIEeMEHTHI (COCTaB, TOIYYCHUE):
METAJJINYEeCKHEe, CTEKJISHHBbIC, KBapIEBbIC, YIJEpOJHbIE, OOpHBIC, OpraHMYECKHEe, KepamMHuecKue
BOJIOKHA, HUTEeBHAHBIE Marepuanbl (ycbl). 6.Ilomyuenne momydaOpUKaTOB  MONIUMEPHBIX
KOMITIO3UIIMOHHBIX MaTepUaloB B BHJE NPENpPEeroB, COTOBbIX 3amonHutenei. 7. Kmaccuduxanus u
ocobennoctu coiictB [IKM. 8. Biusinue conep:kanusi HaOJHUTENS, pa3Mepa U (popMbI AUCTIEPCHBIX
YACTHI[ Ha MOJTYJIb YIIPYTOCTH, BA3KOCTh 1 podHOCTh [IKM. 9. MexdazHoe B3anMo1elicTBHE, CBOMCTBA
mexdaznoro cmos. 10. IloaroroBka KOMIIOHEHTOB KOMIIO3UIIMOHHOTO MarepHaja: CyIIKa,
rpa”HyaupoBaHue, u3MmenbueHue. 11. Meroasl 00pabOTKM HamojgHUTENEeH. AnmperupoBaHue. 12.
[Tony4yeHrne KOMIIO3UTOB METOJJOM CMEHICHHUs (CMEIIEHHE C MAJIBIM KOJIMYECTBOM J100aBKH, BBEICHUE
wiactuukaropa B IMOJKMMEPHI, CMELIEHUE MOJIMMEpPOB, TUCIEPTUpPYIOLIee CMEUICHHE, CMEIICHUE
nopoiukos). 13. ITonumepusanuonHoe HamnosiHeHue. [lonydyeHne noJIuMEpHOro Ciiosi Ha OBEPXHOCTU
HANIOJIHUTENII ~ METOJaMH  paJUKaIbHOW, MOHHO- KOOPAMHALIMOHHOW moJauMepuszauuu. 14.
[Tonmumepusanus B NpUCyTCTBUU HamoiaHuTensd. 15. Monudukanys MaTpulbl: CMELLIEHUE TTOJIMMEPOB,
COTMOJIMMEpHU3allvs, MPUBUTAs OJIOK- CONMOJUMEpU3alMsl, CIIMBaHWE, BBelIeHHE (DYHKIIMOHAIBHBIX
rpynn. 16. MeToasl M3roTOBJIEHUS AeTajeil U3 NOJUMEPHBIX KOMIIO3UIMOHHBIX MarepuaioB. 17.
OcHoBHBIE BUJABl HAMOJIHHUTENEH M THUIBl CTPYKTYp HAMOJHEHHBIX moauMepoB. 18. OcHoBHBIE
XapaKTepUCTUKU HamojHuTesnen g miuactMmacc. 19. TexHosnoruss BBeneHUs HamojHutened. 20.
CBolicTBa HANOJHEHHBIX MMOJMMEPOB: TeXHOJOormueckue, ¢uzuko-mexanuueckue. 21. [Ipumenenue
HATIOJTHEHHBIX TTOIUMEpOoB. 22. OcobeHHOCTH (a30BOM CTPYKTYPHI cMecelt momMepoB. 23. OCHOBHBIC
cBoiicTBa cmeceil monumepoB. 24. Moaudukanus cmeceil MOJUMEPOB  HAIMOJHUTEISMH,
iacTuGuKaropamu, MexdasHpIMH goOaBkamu. 25. OOmas XapakTepHCTHUKa Ta30COAEPIKAIINX
(ra30HAmOTHEHHBIX) MOJUMEPHBIX MaTepuanoB. 26. IlomydeHue razocopepkKamux MHOTUMEPHBIX
MaTepUaIoB CO BCIICHUBAHUEM U 0€3 BCIICHUBAHUS. 27. XUMHUYECKHe U (PU3NIecKre ra3000pa3oBaTeII.
28. CBoiicTBa pa3jM4YHBIX THIOB BCIIEHEHHBIX IMOJIMMEPHBIX MAaTEpPUANIOB: MapaMeTPbl CTPYKTYPHI,
MeXaHW4Yeckue M  Temnodusmueckue cBoictBa. 29. Monaudukatopsl  TEPMOIUIACTUYHBIX
KOHCTPYKLIMOHHBIX MaTepuaioB (MIacTU(UKATOPbI, CTaOMIM3aTOPbI, KpacUTEeNH, cMa3ku U ap.). 30.
O6mue mnonoxeHuss o IUlacTUukanuu IwiactMacc. Bunel mnactuduxamuu. 31.  CsoiicTBa
IUIACTU(HUIUPOBAHHBIX TOJIMMEPOB. 32. ApMHpOBAaHHBIE IIACTUKM HA OCHOBE TEPMOPEAKTHBHBIX
MOJIMMEPOB.



