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Pabouas mporpamma no aucrurniauae M.1.3.4.2 «Hay4dHabie OCHOBBI TEXHOJOTHH
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"Xumuyeckass TEXHOJIOTHs'", HaNpaBICHHOCTh Npoduis TexHoiorus Xumuye-
CKHMX U He(TerazoBbIX MPOU3BOJICTB COCTaBJIE€HA B COOTBETCTBUU C TPEOOBAHMUSI-
Mu DenepaibHOro0 rocyJlapCTBEHHOIO0 00pa30BATENIbHOTO CTaHJApTa BBICIIETO
obpazoBanus 18.04.01 "Xumuueckas TEXHOJOTHSA", YTBEPKICHHBIM IMPHUKA30M
Muno6pnayku Poccun 07.08.2020 Ne910.

PaGouas nporpamma:

o0Ccy:KIeHa M PeKOMEHJ0BaHA K YTBEPXKACHUIO pelIeHHEeM Kadeapsl
«TexHonmoruss u o0O0OpyJOBaHHME XUMHUYECKHX, HE(PTETa30BbIX M MHUIIEBBIX
pOU3BOACTBY OT «14» mast 2026 r., mpotokoa Ne 11.

3asenytommii kapeapoit TOXII \.iii-wm,_ /JleBkuna H.JIL./

onodpena Ha 3aceganuu YMKH ot «15» mas 2026 r., npotokosn Ne4.

Ipexncenarens YMKH JuZqie_/Jenxuna H.JL/



1. Heau 1 3a7a4u TUCHUILIHHBI

[{enpro npenonaBanus gucuuiuinEsl M.1.3.4.2 «HayuHble OCHOBBI TEXHOJOTHH
MOAM(PUKALMKN TOJUMEPOB U KOMIIO3UTOBY» SIBJIAETCS OBJIAJACHUE 3HAHUSIMU,
Hay4YHBIMH IIPEJCTABICHUSIMU:

- [I0 COBPEMEHHBIM IPOOJIEMaM XUMHUHU TIOJUMEPOB,

- 0 B3aMMOCBS3U CTPYKTYPBI U CBOWCTB MaTepHaIOB;

- O BIWAHUSA TEXHOJIOTMM W3TOTOBJIEHUS W3IEIUMNM Ha CTPYK TYypy
MaTepraJoB.

- II0 CO3JAaHUI0 HOBBIX ITOJMMEPHBIX KOMIIO3UTOB CO CIEHHAIBHBIMHU
CBOMCTBaMHU.

3ajayaMyd  HM3y4Y€HUsS  JAMCHUIUIMHBL  SBISIETCS  (OopMUpOBaHHE Yy
MarvCTPaHTOB 3HAHUN:

- 0 B3aMMOCBA3M MEXIYy CTPYKTYpOH pa3HbIX YPOBHEH M CBONCTBAMH
MaTepUaJIOB;

-0 BIUSHUU PpOJIM CBS3YIOUIMX U HaMoJHUTENEH B (HOpMHpPOBaAHUU
CTPYKTYPBI ¥ CBOWCTB KOMIIO3UTOB

-0 BJIMSIHUU CTaJUI TEXHOJIOTMYECKOTO Ipoliecca nepepadoTKu MaTepuaioB
Ha CTPYKTYpYy ¥ CBOMCTBA T'OTOBBIX U3JEIUN.

2. Mecro nucuuniannsl B crpykrype OIIOII BO

Hacrosmas gucumMmuiiHa OTHOCUTCS K OJIOKY AMCUMIUIMH MO BBIOOpPY B
CUCTEME MOJATOTOBKHA MarucTpa.

3. TpeOoBaHus K pe3yJbTaTaM OCBOEHMS JUCUUIINHBI

B nporiecce ocBoeHust JaHHOW AUCIUILIMHBI 0OyJaromuiicss GopMUpyeT U
peanusyer cheayrolue NpodeccroHalbHble KOMIETEHIIMH TP OCBOCHUU
OIIOII BO, peanusyromieii ¢penepanbubiii ['ocymapcTBeHHBIN 00pa3oBaTeIbHbBIN
CTaHJapT Bbiciiero npodeccuonansuoro oopazosanus (PI'OC BO):

IK-2 - ciocoben k mpoBeAeHUI0 padboT 1Mo o0paboTKe M aHAIM3y HAYYHO-
TEXHUYECKON MH(POPMAIINH U PE3YIHTATOB UCCIICIOBAHUS



[lepedenp TUIAHUPYEMBIX PE3YJIBTATOB OOYUYEHUS IO JUCITUTUIMHE, COOTHECEHHBIX
C TUIAHUPYEMBIMH pe3yJIbTaTaMu OCBOCHHS 00pa30BaTEIbLHON MPOTpaMMBbI

Kon u | Kon 1 HanmeHoBaHue
HAMMCHOBaHHE WHJIMKaTopa
KOMITETECHILIUH JOCTHYKEHHUS
(pe3ynbrar KOMIIETEHIIUH (co-
OCBOCHHUS) CTaB-JISIOIIEH
KOMITCHTECHITIH )

HaunMeHoBaHue moKa3aTesisi OLICHUBAHUS
(pe3ynbrara 00ydeHUs 10 TUCITUTLINHE)

IIK-2 Cnocoben k | M-4pk-2 Cnocoben
MPOBEJICHUIO PA0OT | MPUMEHSTH TEOPETH-
mo o00paboTKe W | YEeCKHE M TeXHOJIOTH-
aHAIM3y  HAy4YHO- | YeCKHUE 3aKOHOMEPHO-
TEXHUYECKOH  WH- | CTH TOJYYCHHS KOM-
dopMaruu  u  pe- | MO3UIIMOHHBIX MaTe-
3yJIbTaTOB HCCIENO0- | pUaIOB B 00JacCTH CO-
BaHUs 37aHUsI KOMITO3UTOB C
pEryIupyeMbIMI
CTPYKTYPOU M CBOM-
CTBaMH, HCXOA U3
aHaJIM3a HAy9IHO-
TEXHUYCCKON MHPOP-
MaIliu ¥ pe3yJIbTaToOB
HCCIEI0BaHUS

3HaTh: OCHOBHbBIE KCIUTyaTallHOHHbIE U QYHKIU-
OHaJIbHBIE CBOMCTBA KOMITO3UIIMOHHBIX MaTepHa-
JIOB, CIIOCOOBI PETYIUPOBAHUS CTPYKTYPHI U
CBOWCTB KOMIIO3UTOB

YMeTh: NpUMEHSATh TPUOOpPETEHHBIEC 3HAHUS 1O
00paboTKe, aHATN3Y HAYYHO-TEXHUYCCKOU UH-
(dhopMaluu u pe3ynbTaToB UCCIEAOBAHUS ISl CO-
3/IaHHsI KOMIIO3UTOB C PETYIHPYEMBIMU CTPYKTY-
poil U CBOMCTBAMHU

Bnapers: HaBbIKaMM aHaan3a, 00padOTKU, OPOPM-
JeHUs] HayYHO-TeXHMYECKOW HH(OpManuu u pe-
3yIBTAaTOB HCCJIENOBAHUS TIPU PETYIUPOBAHUY
CTPYKTYpBI U CBOICTB KOMIIO3UTOB

4. O0beM IMCUMILIMHBI M BUABI Y4e0HOI1 padoThl
ouHas popma odyueHusn

aK.4acoB
Bun yuebHol nesTensHOCTH Beero 110 CEMECTPAM
3 cemecTp
1. AynutopHsbie 3aHSATHS, 9aCOB BCETO, 64 64
B TOM YHCIIE:
* 3aHATHSA JIEKIIUOHHOIO THIIA, 32 32
* 3aHATHUS] CEMUHAPCKOTO TUTIA:
IIPAKTUYECKHE 3aHSITHSI 16 16
71a00paTOPHBIE 3aHITHS 16 16
B TOM YHCIIE 3aHATUA B (DOpME MPaKTHIECKON
MIOJITOTOBKH
2. CamocrosdTenbHas paboTa CTyIEHTOB, 80 80
BCETO
— KypcoBasi paboTta (TIpOeKT) - -
(omcymemeyem — / npu nanuuuu +)
— pacueTHo-Tpaduueckas padboTta - -
(OTCYTCTBYET — / IPU HAIMYUU +)
3.IIpomexxyTouHas aTTecTalus: 3a4eT C OLICHKOM
9K3aMeH, 3a4em ¢ OYeHKOll, 3ayem
O0BeM IUCHHIINHEI B 3a4ETHBIX €IMHUALIAX 4 4
O0beM TUCIUIUIMHBI B aKaJl. Yacax 144 144

5. Coaep:xaHue TUCHUIVINHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jaesiam) ¢
YKa3aHHEM KOJHYeCTBA AKAJIeMUYEeCKHX YaCOB U BU/IOB YUeOHbIX 3aHATHI



5.1. Conep:xkaHnue IMCUUIIMHBI

Tema 1. IIpuHUMNIBI HANIPABJIEHHOI0 PeryJHPOBAHMA CTPYKTYPbl M CBOMCTB JMC-
MEePCHO- U BOJIOKHOHANIOJTHEHHBIX KOMIIO3UTOB

Kommo3uTsl: obumme npepcraBienus, cBoiictBa Kimaccudukarms kommoszutos. CBoiicTBa
MOJIMMEPHBIX KOMIIO3ULMOHHBIX MAaTEPHAJIOB, BIUAIOIINE HA HKCILTyaTAllMOHHBIE XapaKTEpH-
CTUKHM KOHCTPYKLIMOHHBIX 3JIEMEHTOB.

PerynupoBaHnue CTpYKTYpbl U CBOMCTB KOMIIO3UTOB KOHCTPYKTOPCKO-TEXHOJIOTMYECKUE
METO/bI IIOBBIIIECHHS IPOYHOCTU U3JEIUN U3 KOMIIO3UIIMOHHBIX MarepuanoB. Posib HanomaHuTe-
Jeil B pOpMHUpPOBAHUU CBOICTB KOMIIO3UTOB. BimsiHue coctaBa, pasmMepoB U (OpPMbI HaCTHUIL
HAITOJIHUTEJIEH Ha CTPYKTYPY HAIOJHEHHBIX KOMIIO3UTOB. [IpropuTeTHOE BiIMsAHKME BOJIOKOH Ha
CBOICTBa KOMITO3UTOB. PoJIb MOIMMEpHBIX MaTpull B o0ecrieueHnr CBOICTB apmupoBanHbie KM.

Tema 2. KoMno3uThbl €O cnenMaJbHbIMM CBOWCTBAMHU: TeOpPHsl, IPUHIMIBI CO31a-
HHsl, METOJbI PeryJJMPOBAaHUA CTPYKTYPbI U CBOKCTB.

IIpyHIMIIBI HAPaBICHHOTO PETYJIMPOBAHUSA CTPYKTYPHI M CBOWCTB HAHOKOMIIO3UTOB.
Hanoxommnosutel. MonekynsipHble KOMIO3UTHL. Moaudukamnusi moJIMMEpHbIX HAaHOKOMIIO3UTOB
HaHOYACTHUIIAMHU

Co31aHre KOMIO3HUTOB C aHTU()PUKIIMOHHBIMU 1 (PPUKIIMOHHBIMU cBoiicTBamu. [lapa-
METpbI TPEHUSI U W3HOCA. AHTHU(PUKIIMOHHBIE MOJIMMEpPHBbIE MaTepuaibl. YAelbHas MOIIHOCTh
tpenus. [IpenmyiecTBa anTUPPUKIMOHHBIX MaTtepuaioB ¢ [ITPD. CocTtaB U TEXHOJIOTHH CO-
3/IaHUsl AaHTU(PPUKIIMOHHBIX U PPUKIIMOHHBIX MaTEPHAIIOB.

Matepuaibl ¢ aKyCTUYECKUMH CBOMCTBAMU AKYCTUYECKHE KOMIIO3UTHI. AKYCTHUYECKHE
XapaKTepUCTUKU. BubpoirymoBoe BO3IeHCTBHE Ha OpraHu3M. MaTpHIlbl 1Ji1 aKyCTUYECKHX Ma-
TepuanoB Marpull. TexHoyorus nojaydyeHus. AKyCTHYECKHE CBOMCTBA MaTepHalIoOB C pa3HOU
MpUPOAOH

Tennodusnyeckre CBOWCTBA IMOJMMEPHBIX KOMIO3UTOB Temnodusnyueckue cBOWCTBA
I[IKM, BO3MOXHOCTh uUX peryiaupoBaHusi. TemnoBoe pacmmpenne KM. TemnonpoBogHOCTs U
pacyer TEIUIONPOBOAHOCTH. TEeMI0eMKOCTh M €€ B3aUMOCBS3b C cocTaBoM. JledopmanmoHHast
TEIJIOCTOUKOCTh U TEPMOCTOMKOCTD, B3AMMOCBS3b C COCTABOM U CTPYKTYPOU M METOMBI OIIpeie-
JeHusi. Mopo30CTOMKOCTb.

OnexrpornpoBojanble [IKM. Mexanusmsl npoBogumoct. Kitaccuduxanus nonumepos
10 3JIEKTPOIPOBOJUMOCTH. BUabl [UCHIEPCHBIX M BOJOKHHUCTBIX HAMOJHUTENEH Uil 3JIEKTPO-
IIPOBOJHBIX KOMITO3UTOB XAapaKTEPUCTUKU DIEKTPONPOBOAHOCTH. [Iokaszarenu diaekTpompo-
BOJHOCTH U CIIOCOOBI UX ONPEIEICHUS
KoMmno3uThl ¢ NOHMKEHHOW MOapHOW omacHocThio ['openue nomumepoB. Iyt u crocoOsl
CHIDKEHHUs TOpHYeCTH. MHOTrOCTaquiHOCTh IIpoliecca TOpeHus. XUMHUYECKUE IMPOLECCHl MPH
ropernn Knaccugukaius noiauMepoB 1o kokcooOpasyroeil cnocodHocTH. [lokazarenu ropio-
YECTH U WX B3aUMOCBS3b C XUMHUYECKUM CTPOCHHEM NoJMMepoB. CriocoObsl U 000pyI0BaHUE NSt
OINpeeNeHUsl MOKa3aTejaed roprodecTd AHTHUNMpPEHBl. MexaHu3Mbl MX JAedcTBUsA. OCHOBHBIE
IIPUHIIMIIBI BBIOOpA CIOCOO0B CHUKEHUS TOPIOYECTH

Bcnenennble nonumepsl. CiocoObl nosyyeHust, cBOUCTBAa. CTPYKTYpHbIE OCOOCHHOCTH.
Kectkue n snactuuynbie. CriocoObl BBeNIEHUS Ta3000pa3oBaTeneii. XuMudeckue U (U3NIeCKre
razoobpaszoBarenu. [TapameTpsl CTPYKTYphl BCHIEHEHHBIX MaTepuanoB. CriocoObl, TEXHOJIOTUS U
000py/i0BaHuE MOTYYEHHs] BCIIEHEHHBIX MaTepuanoB. Ternodusndeckre u MpOYHOCTHBIE CBOM-
CTBA MIEHOIIOJIMMEPOB.
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5.2. Pa3aesibl, TeMbl JUCIUIIMHBI M BUABI 3aHATHI
ouHasn gpopma odyuenusn

/o

HaumenoBanue pasnena,
TE€MBbI JUCIUIUINHBI

Buibl 3aHATHIA, BKITIOYAst CAMOCTOSATEIBHYIO
paboTy CTy/IeHTOB (B aKaJI.4acax)

3aHATHA
JICKIIMOHHOI'O
THIIA

3aHSATUS
CEMHUHAPCKOT0
THUIIA / U3 HAX
B (hopme
MPaAKTUYECKOU
MOJITOTOBKH

caMoc—
TOSITENIbHAS
pabota

Kon
WHJUKaTOpa
JOCTHIKEHHUS

KOMIIETEHIIUH

4

Tema 1. ITpuHIHIBL
HaMpaBJIEHHOTO PEryIupo-
BaHUs CTPYKTYpBI u
CBOWCTB JIUCIEPCHO- U BO-
JIOKHOHAIOJIHEHHBIX ~ KOM-
IO3UTOB

Komnozutsi: o0mue npen-
CTaBJICHHUS, CBOMCTBA

U -4nk-2

PerynmpoBanue CTpyKTypbl
U CBOMCTB KOMIIO3UTOB

10

12

U -4nk-2

Tema 2. KoMmo3uTsl co
CIIENUAJIbHBIMM  CBOMCTBa-
MU: T€OPHsI, IPUHIIUIIBI CO-
3laHUsl, METOJbl pPEeryiu-

poBaHus  CTPYKTYphl H
CBOMCTB.

[IpuHIUIIBI HATIPABIEHHOTO
pEeryaupoBaHus CTPYKTYPBI
U CBONCTB
HaHOKOMIIO3HUTOB.

U -4nk-2

Co3nanne KOMIIO3UTOB C
AaHTU(PPUKITUOHHBIMU U1
(GPUKIIMOHHBIMU CBOMCTBA-
MH.

U-4nk-2

Marepuainsl ¢
aKyCTUYECKUMHU
CBOMCTBAaMH

U-4nk-2

Tennopuznyeckue
CBOMCTBA MOJIMMEPHBIX
KOMIIO3HTOB.

12

U-4nik-2

DnektponpoBoHbie [IKM.

U-4nik-2

Komno3ursl ¢ moHMXeH-
HOU II0YKapHOM OIacHO-
CTBIO

12

N-4nk-2 1

Bcnenennsie IMOJIMMCPHI.

U-4nik-2

Hroro

32

32

80



https://do.sstu.ru/mod/lesson/view.php?id=28347
https://do.sstu.ru/mod/lesson/view.php?id=28347
https://do.sstu.ru/mod/lesson/view.php?id=28348
https://do.sstu.ru/mod/lesson/view.php?id=28348

5.2. IlepeyeHb NMPAKTHYECKHUX 3AHATHIH

O0beM QUCIHUIIMHEI B aKal.

Ne | HammenoBanue pa3nena, | HammeHoBanme mabopartop- Jacax
/1 TEMBbI JTUCIUIUIMHBI HOT'O 3aHATHUS oHHai OTHO™ ) 3a0uHAA
dopma | 3aouHas| ¢dopma
oOyuenusi| (opma | oOydeHUs
1 2 3 4 3) 6
Tema 1. [Tpunnunmsbl
HaIPaBJICHHOTO PEryJIHPO-
BaHUs CTPYKTYPBI u
CBOWCTB JUCIIEPCHO- U BO-|
ITOKHOHAIOJIHEHHBIX  KOM-
MO3UTOB
PerynupoBanue cTpykTypsl Pacuer  ympyrux  xapakrte-
1 |1 CBOMCTB KOMIIO3UTOB PUCTUK HAIMOJHEHHOTO KOM- 2 -
MO3UTa
Pacuér npo4HOCTHBIX CBOMCTB
2 HaIMOJIHEHHOTO KOMIIO3UTa TIO 2
HCXOJ/IHBIM JaHHBIM
3 OHpeIleJIeHI:IC BHYTPEHHUX 9
HaMpsDKEHUN B KOMITO3UTE
Pacuérnoe ompeneseHue
YIPYTUX XapaKTePUCTHK
4 THOPUIIHBIX KOMITO3UTOB Ha 2
OCHOBaHUU UCXO/IHBIX
JTAHHBIX
Pacuer POTHO3UPYEMOU
5 MIPOYHOCTHU OJ/IHOHAIIPaB- 2
JIEHHOTO THOPUIHOTO
KOMITO3HUTa
Tema 2. Kommno3utsl co
CIIEUATBHBIMHA CBOIi-
CTBaMU: TEOpHS, IPHH-
[UIIBI CO3JAHUS, METOJIbI
PEryJIMpOBaHUS CTPYKTY-
PBI ¥ CBOWCTB.
[ [puHIMITBEI HAPABIIECH- Onpenenenne  (HU3HMUECKHUX
g [HOTO perynMpoBanus XapaKTEXPUCTUK KOMITO3UTOB 9 i
CTPYKTYPBI U CBOWCTB CO CIelHalIbHBIMU CBOWCTBa-
HaHOKOMITO3HTOB. MU
Marepuaisl ¢ N
7.8 laxyctnaecknv Paci{eT aKyCTUYECKHX 4
B OHCTEAMI CBOMCTB KOMITO3UTOB
Tennopuznyeckue
. Onpenenenne Ternopusu-
9,10 |cBoliCcTBA MOTMMEPHBIX N 4
OMIIOSHTOR. YECKUX CBOMCTB KOMIIO3UTOB
DnextponpoBoanbie [IKM. | PacuéTHoe omnpeaeneHue
AIEKTPUUYECKUX XapakTe-
11,12 PUCTHK  KOMIIO3UTOB  Ha 4
OCHOBaHUU HCXOJIHBIX

JTaHHBIX
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1 2 3 4 5 6
13,14 Bcnenennblie nonuMepsl. | Pacuér mapameTrpoB CTpyKTy- 4
Pbl BCLIEHEHHBIX KOMIIO3UTOB
Hroro 16
5.3. [lepeuensb J1aGOPATOPHBIX padoT
OOBbeM TUCHMITIMHBI B aKaJl. 4acax
OYHO- 3a04Has
No Hauneroanne Haumenosanue nabopa- Oo4Has 3a0dHad (bopma
n/n pas/Ieia, TEMHI TOPHOI'O 3aHATHS dopma bopma | obyerma /
IUCIUILIINHEI obyaeHns oOyuenus / UIry
HITy (npu Hanu-
(npu Hanuuuu) yuu)
1 2 3 4 5) 6
Tema 1. Ilpunuuns | U3yyenue BIIMSTHUS
HAIPaBJICHHOTO PETYJIH- | MOAH(PHUKAIINN Ha
1 |PpoBamus CTpYKTYpsl M CBOWCTBA  IOJMMEPHBIX 10
CBOWCTB JUCIIEPCHO- W | KOMIIO3HIIMOHHBIX
BOJIOKHOHAIIOJHEHHBIX | MAaTEPHUAJIOB
KOMIIO3HUTOB
Tema 2. Komnosuts! co | U3yuenue BIIMSIHUS
CIEIUANBHBIMA  CBOM- | T0OOABOK Ha CTPYKTYPY H
o |CTBaMH: Teopud, MpuH- CBOHCTBa 5
UMbl CO3JIaHHS, METO- | TICHOTIOJIMMEPOB
Tbl peryarpoBaHus
CTPYKTYPBI U CBOMCTB.
Hroro 16
5.4. 3anaHus U1 CAMOCTOSITEJIbHOW padoThl CTY/IEHTOB
OO0BeM TUCHMITIIMHEI B aKaJl.
Jacax
No HaumenoBanwue 3amaHust, BOPOCHL, JIJIs oHo-
paszena, TeMbl CaMOCTOSITEIILHOT'O U3yUEHHUS OYHas 3a04Has
n/n 3a04Has
JUCIUILTNHBI (3amanus) ¢dbopma dopma
o0yueHus popma 00y4YeHHUs
o0y4yeHHs
1 2 3 4 5) 6
Tewma 1. IIpunnumnel
HAaIMpPaBJICHHOTO PEry-
JIUPOBaHUS CTPYKTY-
PbI U CBOMCTB JJUC-
NEPCHO- U BOJIOKHO-
HAaIIOJIHCHHBIX KOM-
IIO3UTOB
1 | Kommno3utsr: 06- Bnusinue (U3UKO-XMMUYECKHX,
IIME MPEJICTABIIe- | PEOJOTHMYECKMX H  TEXHOJOTHYe- 4
HUS, CBOMCTBA CKUX CBOMCTB CBS3YIOIIUX Ha (op-
MHUPOBAHHE CBOWCTB KOMITO3UTOB.
1 | PerynupoBanue Co3nanne  BBICOKOAPMHUPOBAHHBIX
CTPYKTYpHI U komno3uToB. [lpenensHo apmupo- 12
CBOWCTB BaHHBIE OpraHOIIACTUKU. Perymu-
KOMIIO3HUTOB pOBaHUE B3aWMOJICHCTBHS KOMIIO-
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O0BbeM OUCLHIINHEI B aKal.

qacax
No HaumenoBanue 3agaHus, BONPOCHI, s oio-
paszena, TeMbI CaMOCTOSITEJIbHOTO U3yUEHUs OYHas 3a04Has
n/n 3a04Has
JUCIUILTAHBI (3anaHus) dbopma dbopma
oOy4deHus popma 00yueHusl
oOydeHus
1 2 3 4 5 6
HEHTOB KOMITO3UTOB B MEX(pazHOM
cioe. OmpenerneHne cocraBa KOH-
CTPYKLIOHHBIX apMHUPOBaHHBIX
KOMNo3uToB. Ontumusanus cocra-
Ba KOHCTPYKLIMOHHBIX apMHpOBaH-
HBIX KOMIIO3UTOB COIJIaCOBaHHEM
MEXaHHYECKUX CBOWCTB. BwiOOp
GopMBl CeUeHMs U PALMOHAIBHBIX
pa3MepoB apMUPYIOIINX BOJIOKOH.
Tema 2. Komnozun-
ThI CO CIIELIUAJIb-
HBIMU CBOHCTBaMHM:
TEOpHs, TPUHIIUTIBI
CO3JIaHMsI, METO/bI
peryJupoBaHus
CTPYKTYpHI U
CBOMCTB
2 | IlpuHiumnst [TpuHIMIBL HaIpaBJIEHHOTO
HaIPaBJIEHHOT'O pEryJIupoBaHUsl  CTPYKTYphl U
peryapoBaHus CBOWCTB HaHOKOMIIO3UTOB.
CTPYKTYpHI U HanokxoMmno3utsl Ha OCHOBE 3
CBOICTB TepMmoIuiacToB. HaHOKOMIIO3UTHI Ha
HAaHOKOMIIO3UTOB. | OCHOBE PEaKTOILIACTOB.
HanokoMII03UTEI Ha OCHOBE
Kay4yKOB.
3 | Co3nanue komno- | Co3naHue KOMIIO3UTOB C  aHTH-
3UTOB C aHTUPPUK- | PPUKIIMOHHBIMU u  puk-
LIUOHHBIMU H IIMOHHBIMU cBoiicTBamu. O0630p u 3
GPUKIMOHHBIMU aHaJIu3 COCTaBOB M TEXHOJOTUU
CBOICTBaMH. CO3/1aHUsl  aHTHU(QPUKLUOHHBIX U
(GPUKIIMOHHBIX MAaTEPHUAJIOB
Marepuaisl ¢ Marepuansl ¢ aKyCTHYECKUMU
aKyCTU4ECKUMU cBoiictBamMu OCOOEHHOCTH aKyCTHU-
CBOMCTBaMH YeCKOr0 BO3/IEHCTBUS Ha YEJIOBEKA.
OCHOBHBIE aKyCTHYECKHE XapaKTe- 8
puctuku. TpeGoBaHus K cBOHCTBaM
MOJIMMEPOB HCIONb3yEMbIX B Kaue-
CTBE BUOPOIIYMOHU30JIUPYIOIIHUX
4 | Tenmnopusuueckue | Termodusnueckue cBONCTBA MOJHU-
CBOICTBa MEpPHBIX MaTepuasoB. Terionu3ons- 12
MOJIMMEPHBIX LIMOHHBIE KOMITO3UTHI
KOMITO3UTOB.
OnexTponpoBoa- Onexrponposognsie IIKM. Caoii-
Hble [IKM. CTBA. AHAIIN3 BIMSHUS JUCIIEPCHBIX 8

U BOJIOKHHCTBIX HAaIlOJHHMTEIIEH Ha




Haumenosanue
paznena, TeMbl
IIUCUAIUINHBL

3anaHus1, BOMPOCHI, JIJIs
CaMOCTOSITEIILHOTO M3y4eHUS
(3amanus)

O0BeM OUCIHIIINHEI B aKaJl.

gacax

OYHas

dhopma
oOy4deHus

OYHO-
3a04Has
dbopma
oOydeHus

3a04YHasn

dbopma
00yueHusl

3

4

5

6

AJIEKTPONPOBOAHOCTh MOJIUMEPHBIX
koM1o3uToB. IIpenmyiiectsa u He-
JIOCTaTKA BBEJICHHSI  DIIEKTPOIPO-
BOJSIIIMX HAIOJHUTENEH

Komno3sursl ¢ mmo-
HM>KEHHOM ToXxap-
HOU OIIaCHOCTBLIO

Bcenenennsle nonumepsl. Pusnde-
CKHE M XUMHYECKHE ra3000pazoBa-
tenu. CTpyKTypa BCIIEHEHHBIX Ma-
tepuanoB. CoiictBa. O030p U aHa-
JU3 CIOCOOOB IOJyYeHHsS  BCIIe-
HEHHBIX MaTepUAJIOB

12

Bcnenennrie
MOJIUMEPHI.

KoMmo3utsl ¢ MOHMKEHHOM ITO-
JKapHOU OITACHOCTBHIO. AHaIM3
CXEMBbI Mpolecca TOPEHUsI U BIIUS-
HUSI OCHOBHBIX IPOIECCOB Ha IO-
’KapooIlacCHOCTh MaTepuayioB. Kok-
CYIOIIMECS M HEKOKCYIOIIHECs IO-
JUMEPbl TPU BO3JICUCTBUU TEMIIE-
paryp, [lpuniun BeiOOpa aHTUIU-
PEHOB M MEXAHU3M UX JICUCTBUS

Hroro

80

6. PacueTHo-rpajduueckas padora
Pacuetno-rpaduyeckas pabota He IpeayCMOTPEHA

7. KypcoBas pa6ora

KypcoBas pabora He npemrycMoTpeHa

8. KypcoBoii npoekTt

KypcoBoli mpoekT He nperyCMOTpEH

OuenuBanue

pEe3yJIbTAaTOB

9. KonTposabHas padora
KonTtposnrHas paboTa He mpeaycMOTpeHa JJisi 094HOM (opMbI 00yUECHHS
10. OueHovHbIe CPpeACTBA IJIS NPOBEACHUS TEKYLIEro KOHTPOJIS U MPO-

MEKYTOYHOM aTTeCTALMH

oOy4eHus 10

IUCHUIUINHE U

YPOBHS

c(OPMUPOBAHHOCTH KOMIMETCHUUN (YacTH KOMIIETEHIIMH) OCYUIECTBIIACTCS B
paMKax TEKYyIIEro KOHTPOJS YCIEBAEMOCTHM M INPOMEKYTOYHOW aTTeCTaluu B
cOOTBETCTBUU ¢ DOHIOM OLIEHOYHBIX CPEICTB.

[Ipouenypa oueHUBaHUSA 3HAHUM, YMEHUW, HABBIKOB IO JUCUMILIMHE
b.1.2.7 Texuonorus u nepepaboTKa MOJIUMEPOB)» BKIIOYAET YY€T YCHEUTHOCTH



BBITIOJTHEHHUSI CAMOCTOSTEIHHON PabOThI, 3aJJaHUI Ha TPAKTHYECKUX (CEMUHAPHI,
pelieHne 3aa4) u 1a00paToOpHbIX 3aHIATHUSAX, TECTOBBIX 3aJJaHUM U clady 3a4eTa.

JlaGopaTopHbie padOTBI CUMTAIOTCS YCIEHIHO BBINOJHEHHBIMH B CIIy4ae
MpeIOoCTaBlIeHUsT 0T4YeTa (KypHasa), BKIIOYAIOIIEro TeMY, 11eJib, X0/ paboThl, pe-
3yJbTaThl HKCIIEPUMEHTA, UX aHaju3 U BeIBoAbI. [llkana oneHuBaHus - «3auyTeHO /
HE 3a4TEHO». «3auTEeHO» 3a JaOOpPaTOPHYIO pabdOTy CTAaBUTCS B CIIy4ae, €CJIM OHa
MOJIHOCTBIO TIPABWJILHO BBINMOJIHEHA, TPU 3TOM OOYYaIOIIMMCS MIPU OTYETE MoKa3a-
HO CBOOOJIHOE BJIAJICHHE MaTepHUajoM Mo auciuiuinHe. «He 3auTeHo» cTaBUTCA B
ciydae, ecii padoTa BBITIOJHEHA HEMPABHIIBHO, TOTJa OHA BO3BPAIIACTCS HA JI0-
paboOTKy U 3aTEM BHOBb CIa€TCS HA MPOBEPKY IpemnoaaBarento. Pabora Ha nmpakTu-
YECKHUX 3aHATHUSIX CUMTAETCS 3aUYTEHHOW MPU aKTHUBHOM paboTe HA CEMUHApaXx, pe-
IICHUU 3a/a4.

IIpakTuyeckue 3aHATUS CUUTAIOTCS YCIICIIHO BBIMOJHEHHBIMU, B CIIy4yae
MPEIOCTaBIICHUS B KOHIIC 3aHATHS WM HA CIeayloliee 3aHsATre (1Mo 3aJaHulo mpe-
MO/IaBaTelIsl) BBHIOJHEHHBIX 3aJlaHWM, BKJIIOYAIOIIETO 3aJlaHue, XOJl PEIICHHUs, CO-
OTBETCTBYIOIINE PUCYHKH, TUATPAMMBbI, TAOJUIIBI ¥ OTBET WJIM BBIBOJBI IO 3aJ1a-
Huto. [1Ikana oneHnBanus - «3a4TEHO / HE 3aUTEHO». «3aYTCHO» Ha MPAKTUYECKOM
3aHSITHHM CTABUTCS MPU aKTUBHOU paboTe 00ydYaroIIerocss Ha CEMUHApax, pelieHuu
3a/1a4, B CJIy4yae, €CIU 3a/JIaHUE BBITIOJHEHO NMPaBUJIBHO, IIPU 3TOM IMOKAa3aHO CBO-
00/J1HOE BJIaJICHUE MaTepuaIoM 1o nucuuiuinHe. «He 3auTeHo» ctaBuTcs B citydae,
€CJIM 3a/laHUE BBINOJHEHO C rpyObIMH OIMOKaMU, TOTJa OHO BO3BpAIAeTCs CTY-
JIEHTY Ha JOpaOOoTKY.

CaMocTosiTe/ibHAsE padoTa CUMTAETCS YCHEIIHO BBIMOJHEHHOW B Cilydae,
€ClIM TpopaboTaH TEOPETUUYECKUM MaTepuall Mo KaKJI0W Teme. 3aJaHusi COOTBET-
CTBYIOT IYHKTY 9 paboyeil nporpaMmal.

OlieHMBaHUE TECTOBBIX 3aJaHUH MPOBOJAUTCS IO MPUHIMIY «3a4TEHO» /
«HE 3aUTeHO». B KkauecTBe KpHUTEPHEB OLECHHUBAHUS HCIOJIB3YETCS KOJIMYECTBO
npaBUIbHBIX OTBETOB. [Ipu oTBeTe Oosee yem, Ha 40% BOMPOCOB BHICTABISETCS
«3aYTEHO», B CIIy4a€ MEHBIIET0 KOJMYECTBA MPABWIBHBIX OTBETOB CTABHUTCS «HE
3a4TEHOY.

K 3auery c o1eHKO# MO JUCIUTUIMHE 00yUYarOIUEcs TOMyCKAIOTCs TPU:

- MPEJIOCTABJICHUH BCEX OTYETOB IO BCEM JTaOOPATOPHBIM paboTaM U 3aIuTe
BCEX 3aHSTHUM;

- CJ1a4’ BCEX MOJYJIEH;

- YCIICIIIHOM HAMMCaHWU OTBETOB Ha TECTOBBIC 3aJIaHMUS;

- CJl1aud BCEX OTYETOB IO BCEM TE€MaM CaMOCTOSTEIHLHOU pabOTHI.

3adeT ciaeTcs yCTHO, M0 OujIeTaMm.

OueHuBaHuE Ha 3a4€TE C OLICHKOW MPOBOJUTCS C BHICTABICHUEM OJIHOU W3
OIICHOK: «OTJIMYHO», «XOPOIIO», «YIOBJIECTBOPUTEIBHOY», «HEYIOBIECTBOPUTEIb-
HOY.

«OTIMYHOY» CTABUTCS MPU: MPABUILHOM, MOJHOM M JIOTUYHO MOCTPOEHHOM
OTBETE, YMEHHUH ONEPUPOBATH CHEIUATBLHBIMA TEPMUHAMHU, UCIOJIB30BAHUU B OT-
BETE JIOMOJHUTEIBHOIO0 MaTepuaia, WUIKOCTPUPOBAHUN TEOPETUUYECKOTO MOJIOKE-
HUS IPAKTUYECKUM MaTEepUaIOM.



«XOopo1o» CTaBUTCS TPH: MPABWIBHOM, TOCTATOYHO IMOJHOM W JIOTHYHO
MIOCTPOCHHOM OTBETE, YMCHUHU OICPUPOBATh CIICIHAIBHBIMA TEPMHHAMU, HILIIO-
CTPHPOBAHUN TEOPETHUYCCKOTO IMOJIOKEHHUS MPAKTUICCKUM MaTepHUAJIOM, IIPH STOM
B OTBETC MOTYT UMEThCS HErpyOble OMMOKH WM HETOYHOCTH, 3aTPYTHCHUS B HC-
MI0JIb30BAaHUU MPAKTUYECKOTO MaTepHalla, HEe BIIOJIHE 3aKOHYCHHBIC BBIBOJBI HIIN
00001IEHUS.

«Y TOBJICTBOPUTEIILHO» CTABUTCS MPHU: MPESUMYIIICCTBEHHO MPaBUILHOM, He-
MOJITHOM OTBETE, YMECHHH OTNEPHPOBATH CIEIUATBLHBIMU TEPMHHAMH, TPU STOM B
OTBETE MOTYT UMETHCS HErpyOble OIMMOKH WM HETOYHOCTH, 3aTPYTHCHUS B HC-
MOJIb30BAaHUHU MPAKTUYECKOTO MaTepraja, HEe BIIOJTHE 3aKOHYCHHBIC BHIBOJBI HIIN
00001IICHHS.

«HeynoBneTBOpUTEIHLHO» CTABUTCS TIPH: HEMPABUILHOM, HETIOJTHOM CXEMa-
THYHOM OTBETE, HCYMECHHH OICPHUPOBATH CHEIUATBHBIMA TEPMUHAMH WM MX HeE-
3HAHHM.

TecToBbIe 3a1aHUs 10 AUCHUIIMHE (IPUMeEPbI 3aJaHUI)
CDocq)opcozLepxcamI/Ie 3aMCIJIMTCIIN T'OPCHUS 3(1)(1)6KTI/IBH66 HUCITIOJIB30BaTh AJIs1 CHUXKXCHUA
TOPIOYECTHU:
a) KOKCYIOIINXCS ITOJIUMCPOB
0) HEKOKCYIOIIUXCS TIOJTMMEPOB
B) KpUCTAJUIN3YIOIIUXCSA ITOJIUMEPOB

CBoiicTBa BCIICHEHHBIX MOJIMMEPOB HE XapaKTEPU3YIOTCS TAKUM NapaMeTPOM CTPYKTY-
PBI, Kak:

a) MIOBEPXHOCTHOE HATSKEHHE

0) ynenpHas MOBEPXHOCTh

B) 00bEMHAs 10715 TOJIUMEpPa

) KaXyIlascs MI0THOCTb

BBeneHne nucnepcHBIX HATIOHUTENCH B CBA3YIOIINE TIOBBIIIACT:
a) IPOYHOCTh

0) BOIOCTOWKOCTh

B) )KE€CTKOCTh

T') CIOCOOHOCTH K AehopMariiu

Bonpocwt 01s noocomoeku k 3auemy
1.ITousgTus «KOMITIO3UTBI», «ITOJIUMCPHBIC KOMIIO3UIIMOHHBIC MaTCpHUAJIbI (HKM)»

2. Knaccugukanus [IKM no MaTepuaioBe14eckoMy MpHU3HAKY.

3.CBOICTBa CBS3YIOLIMX U HAMOJIHUTENEH, criocoOcTByOmUE (POPMUPOBAHUIO a/ir€3MOH-
HOTO KOHTaKTa MEK/ly MaTPULIEW U HAITOJTHUTEIIEM.

4.BnusiHUE OTPAaHUYHOTO CJI0s CBsI3ytolero Ha cBoiictBa [TIKM.

5.Ilo3uTuBHBIE M HeraTuBHbIE (AKTOPHI BIUSHUS JUCIEPCHBIX HAIMOJHUTENEH Ha CBOM-
CTBa KOMITIO3UTOB.

6.ITpuopuTeTHOE BIUSHIE BOJIOKHUCTBIX HAMIOJHUTENEH Ha cBoiicTBa KM.

7.Ponb mOAMMEpHBIX MaTpHIl B 00ECTIeYeHUH 3aJaHHBIX CBOMCTB apMUpOoBaHHbIX KM.

8.BnustHue ATMHBI apMUPYIOIIUX BOJIOKOH Ha cBoiicTBa KM.

9.ITpuHIUIBI HAITPABJICHHOTO PETYIUPOBAHMS CTPYKTYPBI M CBOMCTB HAHOKOMITO3UTOB.

10. HanokoMmo3uTsl. MoseKyIIsipHbIE KOMITO3HTHI.



11.Moaudukanus moJTUMEPHBIX HAHOKOMITO3UTOB HAHOYACTUIIAMH.

12 IIpeumymiecTBa MOJTUMEPOB KaK aHTU(PUKIIMOHHBIX MaTEPHAJIOB.

13.AHTHPUKIMOHHBIE MaTEpUaNbl C MOJUTETPA(YTOPITHICHOM B BHJIE MATPHUIBI WIIH
HAIOJIHUTEJIS.

14.®pukunonnsie KM. TTonmudopmanbaernaapie MOKPHITUS MO CTald, MOKPBITHSA Ha OC-
HOBE NOJIM(EHUICHCYIb(OKCHIA.

15.Akyctuueckue MaTepuaiibl. OCHOBHBIE aKyCTUYECKHE XAPAKTEPUCTUKH.

16.Bupl BUOPOLIYMONIOTTIOLIAIOIMX MAaTEPUATIOB. AKYCTUYECKAs YCTANOCTb.

17 Knaccudukanuus noauMepoB IO 3JIEKTPOIPOBOIHOCTH.

18.DnexTponpoBoansie [IKM Ha OCHOBE TUCHIEPCHBIX M BOJOKHUCTBIX HAIOJHUTENCH.
Mertannuueckue BoJI0OKHA. MeTalllIM3upOBaHHbIE U MHKIIIOIMPOBAHHBIE BOJIOKHA.

19.Mexanu3mel mpoBoaumoctH B [TIKM.

20.0OcHoBHBIE cBOICTBA A1IEKTPONTPoBOIHBIX [TKM.

21.KoMIo3uThl ¢ MAarHUTHBIMH CBOMCTBaMHU.

22. XapaKkTepuCTUKa AUIIEKTPUUECKUX CBOWCTB IMOJIUMEPOB.

23.CTpyKTypa NeHOKOMIO3UTOB. JKecTKHe U 31aCTUUHbIE IEHOIIOJINMEPBHI.

24.Crioco0ObI BBEICHHS Ta3000pa30oBaTeICi.

25.XumMuveckne 1 (pu3nueckue razo00pa3oBaTeIy.

26.ITapaMeTpbl CTPYKTYpBI BCIEHEHHBIX MaTEPUAIIOB.

27.Texnonorusi 1 000pyJOBaHUE TIOTYIYCHHUSI BCICHEHHBIX TIOJIMMEPOB U3 TEPMO- U Peak-
TOILJIACTOB.

28.CBoiicTBa NEHOMNOJIMMEPOB: TEIIONPOBOAHOCTb, TEMJIOEMKOCTb, IUAJIEKTPUUYECKUE
CBOMCTBA U UX B3aMMOCBSI3b C IIPUPOJON MOJIUMEPA U €0 CTPYKTYPOH.

29.IIpoyHOCTHBIE CBOICTBAa NEHOMOIMMEPOB. BO3MOXHOCTH peryaupoBaHus CBOWCTB.

30. MHorocTaiuifHOCTh MpOoLecca TOPEHUS.

31. Xumuueckue npouecchl Npu ropeHUH NOJIMMEPOB.

32. OCHOBHBIE TTyTH U CITOCOOBI CHUYKEHUS TOPIOYECTH.

33. MexaHu3M JCHCTBHSI 3aMETUTEIICH TOPEHUSI.

34. MeTto bl N3ydeHUs TT0KAPOOITACHBIX CBONCTBR.

35. CHMKCHHE TOPIOYECTH KOKCYIOIIMXCS TTOJTUMEPOB.

36. CHM)KEHHE TOPIOYECTH HEKOKCYIOIIUXCSI TOJTUMEPOB.

37. OCHOBHBIE XapaKTEPUCTUKH MT0’KaPOONACHBIX CBOMCTB U METOJIbI UX ONPEAETICHHUS.

38.TernonzonsauoHHble MaTepuaibl. Kinaccupukaius u BUbl TEIIOU30ISIIMOHHBIX Ma-
TEpPHUAJIOB.

39.TeroBoe pacmmpeHne NOJIMMepPOB. BO3MOKHOCTH peryIHpOBaHHUS.

40.TermonpoBoHOCTE. TeMIepaTypornpoBOAHOCTh. B3anMOCBsI3b ¢ mapaMeTpaMu Tiepe-
paboTKH.

41.TennocToUKOCTh, TEPMOCTOUKOCTH, MOPO30CTOMKOCTh. MeTOAbI OTIpEIeTICHUSI.

TennoeMkocTs. B3anMOCBA3b CO CTPYKTYPOU M CBOMCTBAaMU

11. YuyeOHO-MeTOAHUECKOE 00ecnIeueHne JUCIUIIIHHBI
11.1. PexomeHnayemasi iuTepaTypa
1. Jleicenko, A. A. TexHOIOTHS MOJMMMEPHBIX KOMITO3UIIMOHHBIX MaTepuanoB. Jluc-
NEPCHO-HAIMOJIHEHHbIE KOMITO3UIIMOHHBIE MaTepuaisl : yueOHoe mocodue / A. A. JIsicenko, O.
B. Acramkuna, H. B. [lnankuna. — Canxkr-IlerepOypr : Cankr-IleTepOyprckuil rocyiapcTBeH-



HBI YHUBEPCHUTET MPOMBIIIJICHHBIX TEXHOJIOTUH U au3aiina, 2019. — 195 ¢. — ISBN 978-5-
7937-1773-1. — Texkcr : snexktponHbIi // [udposoit o6pazoBarenpHbIil pecypc IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/102574.html

2. 3mo6uwna, M. B. TexHomornueckue METONBI YIYYIICHHsS (HU3HKO-MEXaHUYECCKUX
CBOICTB M3/ENIHI U3 ApMUPOBAHHBIX BOJOKHAMH TOJUMEPHBIX KOMITO3UITMOHHBIX MATEPHAIIOB C
NEPUOANYECKH paclpeieIeHHBIMU B 00beMe CBA3aHHBIMU METAUIMUYECKUMHU 3JIEMEHTaMH : MO-
Horpadus / . B. 3nobuna ; mox penakmueii H. B. bekpeneBa. — CaparoB : CapaToBCKuii Tocy-
JApCTBEHHBIN TeXHUYeCKU yHUBepcuTeT uMenu FO.A. I'arapuna, ObC ACB, 2019. — 144 c.
— ISBN 978-5-7433-3323-3. — Tekcrt : anexTpoHHsbI# // LludpoBoii 06pazoBaTeNbHEII pecypc
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/117224.html

3. Ianosa, JL.I'. Hanmomuurenu ais NOJMMEPHBIX KOMIO3UIIMOHHBIX MAaTEpUANIOB :
yaeOHnoe nocoo6ue /Ilanosa JI.I'., Jleekuna H.JI., [Torexuna JI.H. - Durensc : U3a-so OTU (pu-
muan) CI'TY umenu I'arapuna FO.A., 2020. - 68 c. (4,25 nmeu. 1.). - ISBN 978-59907992-3-3 - 50
9K3.

4. Texuomorusi momumepHbsix MatepuanoB / Ilox pen. B.K.Kpspkanosckoro. CIIO6.
ITpodeccus. — 2008. — 533 c. - 3 k3.
5. bBapcykona, JI. I'. ®u3uK0o-XUMHUs U TEXHOJIOTHUS MOJIMMEPOB, MMOJIUMEPHBIX KOMIIO-

3uToB : yyeOHoe nocobue / JI. I'. bapcykosa, I'. }O. Boctpukosa, C. C. I'mazkoB. — Mocksa :
Ait Ilu Ap Menma, 2021. — 144 c. — ISBN 978-5-4497-1124-3. — TeKcCT : 3JEKTPOHHBIH //
[MudpoBoit  oOpazoBatenbublii  pecypc IPR SMART :  [caéit] —  URL:

https://www.iprbookshop.ru/108353.html

6. brrukoBa, E. B. [lpouecchl M3roToBieHUs M3JENUA U3 MOJIMMEPOB M KOMIIO3UTOB
METOJIaMH TIPECCOBAaHUS W JIUThS IO JAaBJICHWEM : ydeOHOe mocobue s OakamaBpoB / E. B.
berukoBa, H. B. bopucosa, JI. I'. [lanoBa. — Mocksa : Al [Iu Ap Menua, 2021. — 136 c. —
ISBN 978-5-4497-0844-1. — Tekcrt : anextpoHHsIii // Iludporoii odpazoBatenbHbIil pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru

7.  DddexkTuBHBIE CTPOUTENHHBIE KOHCTPYKIIMK Ha OCHOBE KOMIIO3UTOB CHEIHATBHOTO
Ha3HaueHus : yyeOHoe mocobue / FO. M. bopucos, 1O. b. [loranos, JI. E. bapa6am [u ap.]. —
Mocksa : Aii [Tu Ap Meama, 2021. — 93 ¢. — ISBN 978-5-4497-1135-9. — Tekcr : 21eKTpOH-
Helii  // UHudpooit oOpazoBatensHblli  pecypc IPR - SMART : [caiit]. — URL:
https://www.iprbookshop.ru/108366.html (mata obpamenus: 11.02.2022)

8. IlomumepHble CTpoMTENIbHBIE MaTepHuaibl W u3lenus : yyeOHoe mocobue / E. M.
[llep6anb, A. U. lyiickuit, A. K. Xamomes, C. A. Ctenpbmax. — Poctos-Ha-Jlony : JloHCcKOM
roCyJapCTBEHHbIN TexHn4Yeckuil yauepcutet, 2019. — 69 ¢. — ISBN 978-5-7890-1662-6. —
Tekcr : snextponHsiii // Ludposoii oopazoatenbHbiil pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/117744.html

9. bBonpapes, b. A. ConpoTHBIiieHHE TTOTMMEPHBIX KOMIIO3UIIMOHHBIX MaTEPHAJIOB JIEH-
CTBHIO IIMKJIMYECKUX HamNpshkeHUH : yueOHoe nmocodue / b. A. bonnapes, A. b. bonnapes, I1. B.
bopkoB. — Jlunenx : Jlunmenkuil rocygapcTBeHHbIM TexHuuyeckuil yHusepcuteT, ObC ACB,
2017. — 154 c. — ISBN 978-5-9500317-8-6. — TexkcT : anexktponHslit // L{udposoii o6pazosa-
tenbHbIN pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/83182.html

10. Makapos, T. B. Texnonornueckue 100aBky B Ipolieccax nepepadboTKy MOTMMEPHBIX
KOMITO3UIIMOHHBIX MaTepuaioB : yuyeObHoe mocodue / T. B. Maxkapos, U. 3. ®aiizymnun, C. U.

Boasdcon. — Kazanp : Kaszanckuil HalMoHaJIbHBIA HCCIEAOBATEIHCKUN TEXHOJIOTHYECKHIA
yauBepcureT, 2016. — 84 ¢. — ISBN 978-5-7882-2095-6. — Tekcr : anextponnsiit // Ludpo-
BOM 00pa3oBaTeNbHBIHI pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/79565.html

11. TlonmumepHbIE HAHOKOMIIO3HTHI : yueOHoe mocobue / M. Kato, A. Ycyku, O. bekkep,
. TI. Caitmon. — Mocksa : Texuocdepa, 2011. — 688 ¢. — ISBN 978-5-94836-203-8. —
Texcr : anextponHsit / Lugpposoii odpasosarensublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/12733.html

12. KonomeBa, A. A. ®OU3MKOXUMHUS KOMIO3UIIMOHHBIX MOJMMEPHBIX MAaTEpPUAIIOB :



https://www.iprbookshop.ru/102574.html
https://www.iprbookshop.ru/108353.html
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/117744.html
https://www.iprbookshop.ru/83182.html
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yuebHoe mocobue / A. A. Konomnesa, A. P. Naraynmnun, 0. I'. Tansmerqunos. — Ka3zans : Ka-
3aHCKWW HAIIMOHAJIBHBIN MCCIIEIOBATEILCKUN TeXHOJoTnUeckuii yauBepcutet, 2018. — 100 c.
— ISBN 978-5-7882-2467-1. — Texkcr : anexktponHbii // LludpoBoii 06pa3oBaTenbHbIil pecypc
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/100655.html

13. OT KOMITO3UTOB K HAHOKOMITO3UTaM (KJIacCU(PUKALUS, OCOOCHHOCTH, TEXHOJIOTHUS
MOJTYYCHUSI, TPUMEHEHNE U CBOMCTBA) : yueOHoe mocodue / A. H. brnoxun, A. E. bypakos, U. B.

BypakoBa [u ap.]. — Tam6oB : TamOOBCKHII TOCYJapCTBEHHBIN TEXHUYECKUH YHUBEPCHUTET,
9BC ACB, 2018. — 95 c. — ISBN 978-5-8265-1969-1. — TekcrT : anmexkrpoHHsIii // LludpoBoit
00pazoBarebHbIN pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/94363.htm

14. lIumonok, M. B. CoBpeMeHHbIE MOJIMMEPHBIE MaTepHalIbI | yueOHOe mocobue / M.
B. llIumronok. — MuHck : Beiimas mkoia, 2017. — 280 ¢. — ISBN 978-985-06-2902-9. —
Texcr : anmexktponnsblii // Ludposoii odpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/90825.html

15. /IucnepcHO-HAIMOHEHHBIC MOJTMMEPHBIC HAHOKOMIO3UTHI : MoHOTpadwus / I'. B. Kos-
aoB, I'. E. 3aukos, O. B. CrosnoB, A. M. KouneB. — Kazanp : Kazanckuil HallMOHAILHBIA KC-
CJIeIOBATEIILCKUI TEXHOJIOTHYeCKUi yHuBepcuret, 2012. — 125 ¢. — ISBN 978-5-7882-1315-
6. — Texkcr : anextponnsit // Hudposoii obpazoBatenbhblii pecypc IPR SMART : [caift]. —
URL.: https://www.iprbookshop.ru/60380.html

16. Beicoukas, M. A. HanomonudunrpoBaHHble KOMIO3UTHI ISl CTPOUTEIBLHON OTpac-
mu : moHorpadust / M. A. Beiconkas, C. 0. IllexoBnoBa. — benropox : bBenropoackwmii rocy-
JapCTBEHHBIN TexHonornyeckui yuusepcuteT uMm. B.I'. Illyxosa, 9bC ACB, 2016. — 165 c. —
ISBN 978-5-361-00353-2. — Tekcr : anexTponnslii // Lludpposoii o6pazoBatenbHbIil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/80428.html

17. HaHOKOMITO3UTHI HA OCHOBE IMOJUOJIEPHHOB M KAYIyKOB CO CIOMCTBIMH CHIIMKATa-
mu / E. M. T'otu6, C. U. Bonbdcon, C. B. HaymoB [u ap.]. — Kazansp : Kazanckuii Haumo-
HAJIbHBINA UCCIIEIOBATENILCKUI TeXHOJMOrHueckuii yausepeutet, 2011. — 104 ¢. — ISBN 978-5-
7882-1263-0. — TexcT : anekrponHsblt // Llndpooit obpazosarensublil pecypc IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/63694.html

18.IIpombIlIeHHBIE TOTMMEPHBIE KOMITO3UIIMOHHBIE MaTepuaisl / [Tox pen. M. Puuap -
COHa; mep. ¢ aHri. ; mox pen. [1.I°. babaeBckoro. — MockBsa : Xumus, 1980. — 472 c. - 2 9k3.

19. Kapmanosa, O. B. TexHosorus nonuMmepHsix marepuanoB (Teopus u mpakTuka) :
yaebnoe nocobue / O. B. Kapmanosa, M. C. Illep6akoBa, A. C. MockaneB. — Boponex : Bo-
POHEXXCKHUI TOCYIapCTBEHHBIH YHUBEPCUTET HHXKEHEpPHBIX TexHosoruif, 2021. — 136 c. —
ISBN 978-5-00032-545-2. — Texkcr : anexTponnslii // Lludpposoii o6pazoBatenbHbIi pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/120382.html

20.AceeBa, P.M. T'openune momumepHbIX MarepuasioB : MoHorpadus / P.M. Aceesa,
I'.E.3ankoB - Mocksa : Hayka, 1981.-280 c.-3 k3.

21.bepnuH, A.A. IleHomonuMepbl Ha OCHOBE PEaKIIMOHHOCTIOCOOHBIX OJTUTOMEPOB / A.A.
bepnun, ®.A. lllycros. - Mocksa: Xumus, 1978.-4 3k3.

22. brrukoBa E.B. Metoamueckue ykazaHusi K MPaKTHYECKUM 3aHATHUSAM TIO JHCIIUTUIH-
HaM «TeopeTnyeckre U TEXHOJIOTUYECKHE MPUHIUITBI HAPaBIEHHOTO PETYIMPOBAHUS CTPYKTY-
pBl M CBOMCTB KOMIO3UTOBY» / «HayuHble OCHOBBI TE€XHOJOTUHU MOAM(UKAIUU TOJIUMEPOB U
KOMITO3UTOBY [ DnekTpoHHsbIi pecypc] / E.B. berukona - Durennc: U3n-so OTU (dbunman) CI'TY
umenn ['arapuna 10.A., 2023. — 7 c.

23. brrukosa E.B. U3yuenue BiusHus MoIUpUKAIIMKA HA CBOWCTBA MOJIMMEPHBIX KOMIIO-
3UIIMOHHBIX MAaTepuajoB: METOJUYECKHE YyKa3zaHusi K YydeOHO-HMCCIelI0BaTelbCKo pabote
[DnexTponnsiii pecype] / E.B. borukosa, JI.I'. [TanoBa - Durensc: U3a-so 3TU (dunman) CI'TY
umenn ['arapuna 10.A., 2023. - 12 c.

24. brrukosa E.B. M3yuenue BiusHUS 100aBOK Ha CTPYKTYPY U CBOMCTBA IMEHOMOIUME-
POB: METOAMYECKHE YKa3aHUsA K y4eOHO-uccienoBarenbekoi padore mo / E.B. berukosa - Dn-
rensc: M3a-Bo OTU (punman) CI'TY umenu I'arapuna FO.A., 2023. - 14 c.



https://www.iprbookshop.ru/100655.html
https://www.iprbookshop.ru/90825.html
https://www.iprbookshop.ru/63694.html
https://www.iprbookshop.ru/120382.html

11.2. llepuoanyeckue u3naHus

25. XKypnansr:

- BsIcOkOMONEKyIIIpHBIE COeIMHEHMS — Pexxum nocrymna:
https://elibrary.ru/contents.asp?titleid=25478;

- [Inactuueckue maccel — Pexxum nocryma: https://elibrary.ru/contents.asp?titleid=7947

- OyngameHTanbHble HcclieqoBaHus — Pexxum nocTymna:
https://www.elibrary.ru/title_about_new.asp?id=10121

- [lepcniekTuBHBIE MaTepuasbl — Pexxum pocryna:
https://www.elibrary.ru/title_about_new.asp?id=7938

- Kayuyk u pesuna — Pexxum mocryma: https://wwwe.elibrary.ru/title_about.asp?id=7845

11.3. HopmaTUBHO-NIPaBOBbIe AKTHI M HHbIE IPABOBbIE JOKYMEHTHI
HopmatuBHO-TIpaBOBbIC aKThI U HHBIC ITPABOBBIC JOKYMEHTBI HE HCIIOJIB3YIOTCSI

11.4. TlepeuyeHb 3JIEKTPOHHO-00Pa30BaTeJIbLHBIX PECYypcoOB

26. Y4eOHO-METOMMYECKHE MATEPUAIIBI TI0 AUCIUILTMHE (3JIEKTPOHHBINA 06pa30BaTENBHBIA PECYPC
pa3MeleH B nocC OTHU CITY UMEHH I'arapuna I0.A.

http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=642

11.5. D71eKTPOHHO-0MOIMOTEYHbIE CHCTEMbI
27.«OBC IPRbooksy,
28. «9BC elibrary»
29.9bC «KOHCVYJIbTAHT CTYJIEHTA»

11.6. Pecypchl HH(GOPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOH ceTu « AUHTEepHeT»
30.http://elibrary.ru/defaultx.asp? Hay4nas siaekTpoHHas 6ubanoTeka
31.http://www.iprbookshop.ru/ Dnextponnas 6ubnmoreunas cucrema IPRbooks
32.http://lib.sstu.ru/ Hayuno-rexuuueckast ouomuoreka CI'TY umenu Iarapuna 10.A
33.http://www.edu.ru/index.php «Poccuiickoe oOpa3oBanue» - heaepanbHbIi mOpPTaT
34.http://www.runnet.ru/dexepanbHas yHUBEpCUTETCKasi KOMIIbIOTEpHAs ceTh Poccun
35.http://window.edu.ru/Madopmanmonnas cucrema «EnuHoe OKHO mocTyma K 00pa3o-

BaTEIIbHBIM PECypcam»»
36..https://www1.fips.ru/DenepanbHblii KHCTUTYT MPOMBIIIICHHONW COOCTBEHHOCTH
37..http://xumuk.ru/ Caiit o xumun

11.7 TleyaTHble ¥ 3JIeKTPOHHbIe oOpa3oBaTe/lbHble pecypcbl B ¢opmax,
aJIaNTHPOBAHHBIX /I CTYJEHTOB C OrPAaHHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSl (115
rPyni ¥ NOTOKOB C TAKUMHU CTYAeHTAMM)

AnantupoBanHas Bepcuss HODB, g ucnonp3oBaHuS MHBAIMAAMM W JIMIAMH C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS

Obyuarowuecs uz uucia unsanuoos u auy ¢ OB3 obecneuenvt nevamnvivu u (unu)
NEKMPOHHBIMU 00PA308AMENLHIMU PECYPCAMU 8 POPpMAxX, a0anmupoBaHHbIX K 02PAHUYEHUIM

UX 300P0BbSi.
12. UndopManmoOHHO-CIIPABOYHBIE CHCTEMbI U NMPO(deccHoHATIbLHbIE
0a3bI JaHHLIX

OOyuaromumcest obecriedueH noctyn (yIajJeHHBIM JOCTYI), B TOM YHCIIE B
cllydae MMPUMEHECHHSI SJICKTPOHHOTO O0yUYeHUSs, TUCTAHITMOHHBIX 00pa30BaTEIbHBIX
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TEXHOJOTHM, K COBPEMEHHbIM NpO(EeCcCHOHATbHBIM 0a3aM  JaHHBIX U
MH(GOPMAILMOHHBIM CIPAaBOYHBIM CUCTEMAM.

12.1 IlepeyeHb MHPOPMANMOHHO-CIIPABOYHBIX CHCTEM
1.CnpaBoynas npaBoBas cuctema «KoncynpTanT [Tnrocy

12.2 Ilepeyenn npogecCHOHAJIBHBIX 023 JTaHHBIX
2.https://www.faufcc.ru/ Caiit - Munctpoit Poccun
3.https://www.rst.gov.ru/portal/gost/ Caiitr — Poccranmapr (PenepanbHoe

areHTCTBO 110 TEXHUYECKOMY PETYIUPOBAHUIO U METPOJIOTUU
12.3 Ilepeyenb UHGOPMALMOHHBIX TEXHOJIOT U, UCI0JIb3yeMbIX NPH
OCYLIECTBJICHHH 00Pa30BaTeIbHOIO NPOLecca Mo JUCHUIIMHE, BKJIIYas 1me-
peYeHb MPOrPaMMHOr0 o0ecneyeHus
OOpa3oBarenbHbIM IpollecC MO AUCHUILNIMHE OOecreueH HEOO0XOAUMbBIM
KOMIUIEKTOM JIMLEH3UOHHOTO M CBOOOJHO pacnpoCTPaHSEMOro IMPOrpaMMHOTO
obecrieueHus, B TOM YHCJIE€ OTCYECTBEHHOIO IPOU3BOJCTBA  (MOJUICKUT

OOHOBJICHUIO MTPU HEOOXOJIUMOCTH).

1) JInueH3nOHHOE IIPOrpaMMHOE 00ECIICUCHHE:

Windows XP, ABBYY FineReader 9.0 Corporate Edition, Adobe Acrobat, Autodesk s
yueOHbIX 3aBeaenuit, GraphiSOFT Archicad, Microsoft Office npodeccronanbsiii mwoc 2010,

2) CB0OOJHO pacrpoCcTpaHseMOe IPOrpaMMHOE 00eCIIeYeHUE

Adobe Acrobat Reader https://acrobat.adobe.com/ru/ru/products/pdf-reader.html,
Microsoft SQL Server Express, Microsoft Visual Studio Express

Kaxnprii  oOyuarommiics B TEUYEHHE BCEro mepuoja OOydeHHUs
oOecrieuynBaeTCs WHIANBUIYATbHBIM HEOTPAHUYECHHBIM JOCTYIIOM K AJIEKTPOHHO-
OMOMMOTEYHON CHUCTEME | DIIEKTPOHHOM WH(OOPMAIIMOHHO-00pa30BaTEeIbHON

cperne.

13. MaTepuajibHO-TeXHH4YECKOE o0ecredyeHue

YueOHass ayauTopusi JJisi NPOBedeHUs] 3aAHATHH JIEKIIMOHHOTO THIIA,
TEeKYIIero KOHTPOJSI M NMPOMEKYTOYHOM aTTecTAIUM, TPYNNOBbIX U WH/HU-
BUAYAJbHBIX KOHCYJIbTaIHii

YKOMIUJIEKTOBaHA CHEIUATU3UPOBAHHON MEOENbI0 U TEXHUYECKUMH Cpe]I-
ctBamu obyuenus: 40 pabounx MecT oOydarmuxcs; pabodyee MEeCTO Mperno/aBa-
TEJIs1; KJIACCHAsA JOCKA; MPOECKIMOHHBIN IKPaH; MYJbTUMEAUNHBIA ITPOEKTOP; HO-
yTOYK; JE€MOHCTPAIlMOHHOE OOOpyJAOBaHME U Y4YEOHO-HArJISAHBIE TOCOOUS,
o0ecrieunBarONINe TeMaTUYECKUE WILTIOCTPAIMU TI0 padodeil mporpaMMe JUCIIH-
muHbl. [Tporpammuoe obecnieuenue: Microsoft Windows 7, Microsoft Office
2010 (Word, Excel, PowerPoint), GoogleChrome

YyeOHas ayaiuTopus AJis NMPOBeJAeHUS 3aHATHIA JJa00PaTOPHOIO THUIIA,
TEKYIIero KOHTPOJSI M NMPOMEKYTOUHOMH aTTecTAlMM, TPYNNOBBIX M HWH/HU-
BHYAJIbHBIX KOHCYJbTAIMI
YKOMIIJIEKTOBaHA CHEUATU3UPOBAHHON MEOEIBI0 U TEXHUUECKUMH CPEJCTBAMU
obyuenus: 20 pabounx MecT oOyuaronuxcs; paboyee MECTO MpenoaaBaTes;
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KJIACCHAsl JOCKa; IEMOHCTPAIIMOHHOE O0OpYyI0BaHWE W Y4eOHO-HATJISIHBIE TI0-
cobusi, o0ecrieunBaONIMe TEMATUUECKUE WIUTIOCTPALMKU TI0 paboyel mporpaMmme
JTUCLHUILUIMHBL. Y KOMIUJIEKTOBaHA 000pYAOBaHUEM:

1. TepmorpaBuMeTpruueckuii ananuzatop pupmsl [aynuk-Iaynuk-Opaeit

2. cymibHbIHN mkad PT-300

3. aHanutuueckue Beckl BJIP-200

4. Becwl TeXxHMYECKHE Scout Spu

5. kanopumetp auddepenunansHom ckanupyromuid JJCK-/]

6. yHUBEpCcaJIbHAas AJIEKTpOMEXaHnYecKas ucrnoitarenbHas maimmaa WDW-5E ¢
MAaKCUMAJIBHOW Harpy3kou 5 kH u KiimMaTu4ecKkor yCTaHOBKOM JJIsI ONIPEAEIICHUS
MEXaHUYECKUX XapaKTEPUCTUK 00pa3I0B U3 MOJMMEPHBIX KOMIO3UIIMOHHBIX Ma-
Tepuanos. [IporpammMHoe obecriedeHue aBTOMaTHUECKH ONPEAEIISIET XapaKTepu-

CTUKHA MEXaHUYECKUX CBOMCTB MaTepuasia B coorBeTcTBUU ¢ ISO 6892(I'OCT
1497-84)

Pabouyro mporpammy cocraBuiia Z o /E.B. bprukosa /
«14y nrons 2023r.



14. JlonoiHeHHsI U HI3MEHEHUs B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3aceTaHuu Kadeapsl
« » 20 rojaa, mpoTokos Ne

3aB. xadenpoit / /

BHecenHble n3MeHeHus yTBEPKIeHbI Ha 3aceqanuu Y MKC

« » 20 _ ropma, mpotokoi Ne
[Mpencenarens YMKC / /




