o AMCHUIIJIMHE:
0 HANIPaBJICHUIO:

Nnpo¢uJIb NOATOTOBKH:

Kypc:
KBaJIU(PUKALMSA:

degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)
Xumuueckas (Hu3rKa KOMIO3ULIMOHHBIX MaTeprajIoB

HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI

®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku

kadeapa XumMudeckor GU3NKU
1

MarucTp

CemecTpbl, POPMBI TPOMEKYTOUHOM aTTECTAIUH:

1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy coctaBui: A.A. BepnuH, -p XuM. HayK, ipodeccop

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadeapsl xumuueckont pusuxu 29.05.2020

duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC



AHHOTANMA

Kypc "Xummueckass (u3nka KOMIIO3WIIMOHHBIX MaTepHalioB" WMEET Ielbl0 IO3HAKOMUTH CTYICHTOB C
OCHOBHBIMHU THUIIAMH MOJMMEPHBIX KOMIIO3ULIMOHHBIX MaTepUAIOB, METOIAMHU UX Pa3pabOTKH, UCCIICAOBAHUS
UX (U3UKO-XMMHUYECKUX XapaKTEPUCTUK, IPKTUIECKOTO IPUMEHEHUS U TEXHOJIOTHYECKOTO U3TOTOBICHUS

3amaun Kypca:
- J1aTh MPEACTABIEHHS O CTYKType M CBOMCTBAaX KOMITIO3UIIMOHHBIX MaTepHUaIoB
- IO3HAKOMHTH C TEXHOJIOTHSIMU M3TOTOBJIEHHS COBPEMEHHBIX KOMITO3HUIIMOHHBIX MaTePUIIOB

- TIO3HAKOMHUTb C METOJAaMHU pa3pabOTKH, HCCIENOBaHUS (PU3MKO-XUMHUYECKHH CBOWCTB IOJMMEPHBIX
KOMITO3MIIMOHHBIX MaTepHajioB

[To pesymbTaram ocBOeHUS Kypca CTYICHT JOJKEH:
3HaTh:
- KJTaCCH(PUKAITIIO TIOJTUMEPHBIX KOMITO3UIIMOHHBIX MaTepHaIOB

- OCHOBHBIC (DM3MKO-XMMHYECKHE TMapaMeTpbl W XapPaKTEPUCTHKH IOJMMEPHBIX KOMITO3UIIMOHHBIX
MarepuaoB

VYMmeTn:

- BBIOMpATh METOJIbI UCCIICOBAHMI MOTMMEPHBIX KOMITO3UIIMOHHBIX MaTepPHAaioOB

- OMpeNIeNsTh SKOHOMUYECKHE XapaKTEPUCTUKH ITOTMMEPHBIX KOMITO3UIIMOHHBIX MaTEPHATIOB

Brnanets:

- TOJIXOJIAMH K Pa3pad0TKe HOBBIX MOJUMEPHBIX KOMITO3UITHOHHBIX MaTepUAIOB

- IPUHIUTTHAILHBIMA TEXHOJIOTHYECKUMU CXeMaMH pa3pabOTKH MOJMMEPHBIX KOMITO3UIIMOHHBIX MaTepPHaioB

OcHOBHOE cofiepykaHHe Kypca U3JI0KEHO B CIIEIYIONINX pa3/ienax:

1. HanonHuTEM 1 apMUpPYIOIIUE MaTepUalIbl

2. Knaccudukanms u odmye npeacTaBieHus O MOJMMEPHBIX KOMIO3UIIMOHHBIX MaTepHaIax
3. [NonuMepHbIE MaTPHULIBI

4. CBO¥iCTBa NOJIMMEPHBIX KOMITIO3UIIMOHHBIX MaTepPHUaIoB

5. IlpuMeHeHne OJTMMEHBIX KOMITIO3UIIMOHHBIX MaTepHaIoB

1. lean u 3apa4un

]_le.]'lb JAUCHUIIINHBI

- TO3HAKOMHUTH CTYJICHTOB C OCHOBHBIMH THUIIAMH TOJMMEPHBIX KOMIIO3UIIMOHHBIX MAaTepHalIOB,
METOJJaMU UX pa3pabOTKH, HCCIENOBaHHUS MX (U3UKO-XMMUYECKHUX XapaKTEPHCTHK, MPAKTUYECKOTO
MPUMEHEHHSI U TEXHOJIOTMYECKOTO H3TOTOBIICHHS.

33)13‘1]([ JAUCHUIIINHBI
- AaThb MMPEACTABIICHUSA O CTYKTYpC U CBOMCTBax KOMITO3UITUOHHBIX MAaTCPHUAJTIOB,
- IO3HAKOMUTH C TCXHOJIOTHUAMHU U3TOTOBJICHUA COBPCMCHHBIX KOMITO3UITMOHHBIX MATCPUIIOB;

- IIOBHAKOMUTH C MCTOdaMH pa3pa60TKH, HUCCIICAOBAHUA (bPISI/IKO-XI/IMI/ILICCKI/Iﬁ CBOICTB TOJIMMCPHBIX
KOMITIO3UIITMOHHBIX MaTCpUajioB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4u, B ToM uncie pa3padareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTATH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SABJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHI U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOIEMBI, IOJIyYaTh |MOIENIN




HOBBIC

HAYYHBIC PC3YyJIbTAThI

[MK-1.3 CrocobeH NpUMEHATh TeopeThdeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

YMETb:

- KHaCCI/I(bI/IKaI_II/IIO IMOJIMMEPHBIX KOMITO3UIIMOHHBIX MAaTCPHUAJIOB,
- OCHOBHBIC (1)I/I3I/IK0—XI/IMI/IIICCKI/I6 nmapamMeTpbl U XaAPAKTCPUCTHUKU HNOJUMCPHBIX KOMITO3UIITMOHHBIX

MaTepuaoB.

- BBIOMpATh METOJIbI MCCIIEIOBAHHI MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepPHalioB;
- OINPEAENATh IKOHOMUYECKUE XaPAKTEPUCTUKHU MTOJIMMEPHBIX KOMIIO3UIIMOHHBIX MAaTEPHUAIIOB.
BJIAJIETh:

- IOAXO0JaMHU K pa3pa60TKe HOBBIX IMOJIMMEPHBIX KOMIIO3UIIMOHHBIX MATCPUAJIOB,
- HNPUHOUIIAAJIBHBIMU TCXHOJOTHUYCCKUMU CXCMAMU pa3pa60TKH MOJIMMCPHBIX KOMITO3UIITMOHHBIX

MaTepuaoB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOThI
pabora
1 Hanonuurenu u apMHpYIOIINe 10 5
MaTepHabl
Knaccuduranums u oOurne
2 MpeCTaBICHUS 0 MTOJIMMEPHBIX 10 5
KOMITO3UIIMOHHBIX Marepraiax
3 [TonumepHBbIe MaTPUIIBI 10 5
4 CaoticTBa MTOJIMMEPHBIX 15 15
KOMITO3UIIMOHHBIX MaTepHajioB
5 [Ipumenenue MOJIMMEHBIX 15 15
KOMITO3UIIMOHHBIX MaTepHUaIoB
Nroro gacos 60 45

HO,I[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2.

ConeprxaHue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 1 (Ocennwii)

1. HanosnHuTeM 1 apMupyroye Marepuabl




MuHepanbHbIe AWCIIEPCHBIC HAIOMHUTEIM. Mel, KaolWH, KBapll, METANIMYECKUEe IOPOLIKH,
MarHUTHBIC HANOJHUTEIH, THUAPOOKHCH AIOMHHHUS, OKHUCh CYpPbMBI W JIp. QHTHUIIMPEHBI, Caxa,
rpadut, wMukpochepsl. CBoOHCTBa, Ha3HAYCHHWE, MACIITA0OBl MPOU3BOJCTB, DKOHOMHUYECKHE
nokasareiad. MeTo/bl MOArOTOBKY HAMOJHUTEINCH H 00pabOTKH MMOBEpXHOCTH. KOPOTKOBOIOKHHCTHIE
U IUTaCTUHYaThle HarmoinHuTead. CHIMKAT Kaiublus, acOecT, MUKPOTOHKHE BOJIOKHA, pyOJICHHBIC
CTeKJSIHHBIE M 0a3aJbTOBbIC BOJIOKHA, HUTEBHIHBIC MOHOKPHCTAJUIBI, CIIOAA, TalbK W [p.
Yerryivarble ¥ JICHTOYHbIC HAIOJHHUTEIH. APMHUPYIOIIME MarepHajlbl Ha OCHOBE BOJIOKOH (Marhl,
Oymara u mp.). IlomyueHne, MOATOTOBKA K NMPHUMEHEHUIO, 00pabOTKa IMOBEPXHOCTH. YCHIIUBAIOIICE
aercTBUe. DKOHOMHYECKHUE XapAKTEPUCTHKH.

HenpepsiBHBIE BOJOKHA U apmupyromue Marepuansl. CTeknsHHbIE, 0a3anbToBble, OOpHBIC,
YIJIEPOAHbIE, KEPAMUYECKUE, METANTHYECKHIE, OPIraHUYEeCKUE MOJIMMEPHBbIE BOJIOKIa. HuTH, XKryTsl,
TKaHHbIE MaTepuasbl Ha OCHOBE BOJIOKOH OIHOTO copra M rubpuansle. [lepepaboTka BOIOKOH B
TKaHH, 3aMacIUBAaTeIH, allllPETHl U T.1.

2. KJ'IaCCI/I(l)I/IKaLII/IH n O6H_[I/Ie OpCaACTABJICHUSA O ITOJIMMCPHBIX KOMITO3UIIMOHHBIX MAaTCpraIax

Bricokomnpounsie apmupoBanHbie [IKM; ycuiieHHblE KOPOTKMMH BOJOKHAMHM W IUIACTHHYATHIMH
Hanonuutensimu ~ [IKM;  gucnepcHonanonHeHHble  [IKM;  monuMep-nonvMEpHbIE  CMECH,
MEHOMOIMMEPHBIE MaTepuaibl, KOMOMHHPOBAaHHOE HamojlHeHne nonuMepoB. llenmn wu 3amaum
HaIOJIHEHUSI MONUMEPOB. Poib CBA3YIOIMIMX B BBICOKONPOUHBIX KOMIIO3UTaX C HEMPEPHIBHBIMU
BOJIOKHAMHM KaK Cpefbl JJIs Nepefadn HampsHKeHUs] MKy BOJIOKHAMH W MOMIOIIEHUS SHEPTUU MpU
paspyuieHud. JlucnepcHble HAMOMHUTENM [Ji IMOBBIIICHUS MECTKOCTU, CHUXKEHUS YCaIKU MpHU
(opMOBaHUM W3JICNINH, YICIIEBICHUE, TMPHUJIAHUSI CIEIUAIBHBIX CBOHCTB - HETOPIOYECTH,
M3HOCOCTOMKOCTH, HM3MEHEHHs KOI(PQUIMEHTa TPEHUS, DJIEKTPO- U TEIUIONPOBOTHOCTH H TIp.
VYeunuBaromuye KOPOTKOBOJOKHHUCTBIE M IIJIACTHMHYATHIE HAMONHUTEIH. YPOBEHb IMMOBBILICHUS
JKECTKOCTH, MPOYHOCTH, HU3MEHEHUs yAapHOW Bs3KocTH. [lonmumep-moauMmepHble  CMecH,
Momudukanus cBoicTB. [loBbIlIeHNE ynapHON BS3KOCTH XPYNKHX TOIHMEpoB. [leHomonnMepHbie
Matepuanbl. CHIDKEHHE Beca MPU COXPAHEHWU (PU3UKO-MEXaHWYeCKHX CBOMCTB. lIpenmymiecta
KOMOMHHMPOBaHUSl Pa3JIMYHBIX HarojHuTenei. Ponmb moBepxHocTH pasiena (a3 M crenuanbHbBIC
METOJIbI 00PA0OTKH MTOBEPXHOCTH HAIIOJIHUTENICH U CO3AHUS IEPEXOHBIX CIIOEB.

3. IlonnMepHBIE MaTPHLIBL

[HonmumepHble Marpunbl it BbicokonpouHbiX [IKM. TpeGoBanms k marpumaM. XuMHUYecKas U
TOIOJIOTUYECKasi CTPYKTYpa CETYaThIX MOJUMEPOB. MEeTObl CHHTE3a M OTBEPXKACHHS MOTUI(HUPHBIX,
SMOKCUAHBIX M Jp. coeauHeHuil. OCHOBHBIE (PU3HKO-MEXaHUYECKHe, (PU3HUECKHEe U XUMHUYECKHE
CBOMCTBA CBSI3YIOLIHUX.

Ces3yromue s terocroiikux [IKM. Tloamamunpbl, MNOMMUMUIB, KPEMHUHOpPTraHUYECKUE
coeHeHus1. MeToabpl CUHTE3a, OCHOBHBIE (PM3MKO-MEXaHUYECKUE U Jp. CBOMCTBA, TEINIOCTONKOCTD,
TEPMOCTOHKOCTb. YIIIEPOJHbIE MATPHUIIbI, HCXOAHBIE COCIMHEHHS, METOIbl TepMOOOpaboTKH,
OCHOBHBIE XapaKTEPUCTHKH.

Marpuipl Ha OCHOBE TEPMOIUIACTUYHBIX HOJIMMEPOB (17151 HAllOJHEHUSI AUCIIEPCHBIMU YaCTULIAMH).
Beibop marpuuHOrO mMonMMepa. BiusiHME XUMHUYECKOW CTPYKTYPHI TOJMMEPHOW MAaTpHIBI Ha
XapaKTEPUCTUKN HANOJHEHHBIX MarepuaioB. [loNMATHIEH BBICOKOW IUIOTHOCTH, MOJUIIPOIUIIEH,
[IBX, nomuamuel, nonmupopmansaerua, [IBT u np. Moaudukanms noJuMepoB ¢ HENbI0 YIyUIIeHUs
B3aUMOJICICTBUS C HAITOJIHUTEIEM.

Mertonbl nepepaOOTKH M W3rOTOBJICHUS m3lenuii u3 apmupoBaHHbIX [IKM - HamoTka, BBIKITAJKa,
npeccoBanue, mnantpysus. [lomy®abpukarel jans  meroga "cyxoi" HaMOTKH  (IIPETIpery).
Texnonornyeckue TpeOOBaHMS K apMHUPYIOIIEMY MaTepHally M CBA3YIOIIMM uis "cyxoi" u "Mokpoit"
HaMOTKH.

[TpuHnMnuansHble TeXHOMOTMYecKHe cxeMbl monydeHns [IKM, HamogHEHHBIX IUCIEPCHBIMHU
YacTUIAMH M BOJIOKHaMHu. TexHomormueckoe oOopymoBanue. TpeOoBaHMS K HAMOIHUTENIO U
MOJIMMEpY, ammnpersl. Peosorust HANMONMHEHHBIX CHUCTEM M METOAbl MX IepepaloTKu B H3ICTHA.
[Tonmumepu3anoHHOE HamojJHEHHE. BBICOKOHAIIOMHEHHbIE Marepuaibl, BHIOOP pachpeaeieHHs IO
pasmepa u crocoObl IepepadOTKU ITUX MaTePUAIIOB.

TexHomorust TMOJIYYCHUS IEHOIIOJIMMATEpUaioB, HaCTUIHO BCIICHECHHBIX MAaTCPUAJIOB B KOM6I/IHaI_II/II/I C
APYTrUMH TUIIAMHU HaIlOJIHUTEIICH. I/IHTeraJILHLIe - IICHOILIIACTHI.

Cemecrtp: 2 (Becennuit)



4. CpoiicTBa NOJIMMEPHBIX KOMIIO3ULIMOHHBIX MaTepuasioB

[IpouHOCTB, BA3KOCTH pa3pyLlEHUs], yCTaI0CTh.

OOmue mnpeACTaBICHHS O MEXaHU3MAax paspylleHHs. XpyNKUe MOJIMMEphl, HalOJHEHHBIE
UIACTUYHBIMHA  TNOJIMMEpaMU. XpyNKHE M BSA3KHME MAaTpPULbI, HAIOJHEHHbIE AMCIIEPCHBIMU
MuHepaibHbIMM HanonHuteasiMu. [IKM ¢ ngucnepcHbIMM  BOJNOKHAMM M IUIACTMHYAaThIMU
Hanonautesnsamu. [TIKM, apmupoBanHble HenpepbIBHBIMUA BOJIOKHaMU, ruOpuanbie. [IKM.

VYopyrue u Bs3koymnpyrue cBoiictBa IIKM. CgoiictBa wu3orpomsbix [IKM, HamomHEHHBIX
IUCIIEPCHBIMM ~ 4acTULAMM, BOJOKHaMHU M  IUIACTUHYATBIMU  HanojHurensMmu. CBolicTBa
OJHOHANpaBJIEHHBIX BOJMOKHHUCTHIX [IKM, pacuér cBOMCTB cioMcThIX IIacTUKoB. OcobeHHOCTH
ucnbiTaHuy Ha 13ru6 [TKM 1 IpUHIMIEI TOTyYeHUs] MAKCUMAIILHO KECTKUX KOHCTPYKIIHH.
TemmoBoe pacmmpenue, Ttemno- U anekrpornpoBogHocTs [IKM. Tepmuueckoe pacmmpeHue
n3otponHbix [IKM, meromsl pacuéra ¢ cpaBHEHHE C JKCHEPUMEHTOM. TelioBO€ pacIIupeHue
anmzorponHbelx [IKM. Temno wu  3neKTponpoBOAHOCTH aucnepcHoHanonHeHHBIX [IKM  nu
neHomnoaumarepuanos. Kpurnyeckue KOHIEHTPALUY HATOJHUTENS. DIEKTPOIPOBOASIIME BOJIOKHA U
apmupoBansable [IKM.Ioprouects I[IKM. OcHoBHblE mpoIecChl, NPOTEKAOIUE NPHU TOPEHHUU
[OJIMMEPHBIX MaTepUaJIOB B KOHIEHCHUPOBAHHOM U Ia30BOM cpenax. MeToabl CHUKEHUS I'OPIOYECTH
nonumepoB. Ocobennoctu ropenust [IKM. Beenenne nanonauTeneil (HEroproYrX U HHTHOUPYIOLINX
ropeHue), Kak MeToa cHmkeHus roprouectu [IKM. Momudukanus CBI3YIOMUX W HAIOTHUTEIEH
antunupenamu. Hambonee pacmnpocTpaHEHHBIE AHTUIUPEHBI M COBPEMEHHBIE MPEICTABICHHUS O
MEXaHHU3ME UX JNCHCTBHS.

5. HpI/IMeHeHI/Ie TMOJIMMEHBIX KOMIIO3UIIMOHHBIX MATCPUAJTIOB

[TpumeHeHNe NOMMMEHbBIX KOMIIO3UIIMOHHBIX MaTepraoB (MalIMHOCTPOEHUE, aBTOMOOHIIECTPOCHHE,
aBUAIIMOHHAS U KOCMUYECKasi TEXHUKA, B MEAULIMHE U AP.).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JTEparypa
1. [IpoMbInieHHBIE TOTUMEPHBIE KOMITO3UITMOHHBIE MaTepHAabl, pe/l.
M. Puuapacona, M., Xumus, 1980
2. HamonuuTenu 11 MOMMMEPHBIX KOMITO3UIIMOHHBIX MaTepuaios, ped. [.C. Kan u I.B. Munescku,
M., Xumus, 1981, c. 265-332.
3. An.An. bepnun, C.A. Bonbdceon, B.I. Ommsia, H.C. Eaukononsiy, [TpuHIums: co3nanus
KOMIIO3ULIMOHHBIX MaTtepuainoB, M., Xumus, 1990.

JomnonHurensHas aureparypa
1. CripaBoYHUK IO KOMIIO3MIIMOHHBIM Marepuanam, pen. Jx. Jlrooun, M., Mammnoctpoenue, 1988.
2. ®.Mbotrht03, P. Pomnare, Mup marepuanoB 1 TexHoioruil. Komnosutsasle Mmarepuansl. MexaHuka 1
texnonorusi, M., Texaocdepa, 2004.
3. VrneponHsie BOJIOKHA U YIJIEKOMIIO3UTHI, pen. O. dutuep, M., Mup, 1988.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJII0YAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



HE MIPEAYCMOTPEHO.
9. MeTonuueckne yKa3aHus 151 00y4aloMMXCsl 10 OCBOCHHMIO TUCHUILIMHBI (MOLYJIsl)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHBI, JOKEH HAYUYUTHCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha MIPAKTHUKE.
B pesynbrate u3yueHus TUCHUIUIMHBI CTYAECHT IOJKEH 3HAaTh OCHOBHBIEC OMpPEIEICHUS AUCIUIIUHBL,
YMETb NPUMEHSTh OJYUCHHBIC 3HAHUSA [IPU PEIICHUH 3aJJaHUN TEKYIIErOo KOHTPOJS yCIIEBAEMOCTH.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— MOCEILEHHUSI BCEX JICKIUH, IPElyCMOTPEHHBIX TPOrpaMMON;

— BEJICHUA KOHCIIEKTa 3aHATUH;

— CaMOCTOSTENbHOM paboThI CTyJCHTA.

CamocrosTenbHast paboTa BKIIFOUAET B CeOs:

— YTEHUE PEKOMEHIOBAHHOMN JTUTEPATYPHIL;

— mpopaboTKy yd4eOHOTO Marepualia, IMOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAUYESHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 10 TEMaM
JUCITUTUIMHEL. BaXKHO 1OOWTHCS MOHWMAHUS HM3y4aeMOrO Marephayia, a HE MEXaHHYECKOTO ero
3aroMuHaHusl. [Ipu 3aTpyqHEHMM H3YyYeHUsS OTIENbHBIX TEM, BOIMPOCOB, CieAyeT oOpamarbes 3a
KOHCYJBTAIIUSIMU K IIPEnojaBaTeito. Bo3aMoXeH MPOMEKYTOUHBINA KOHTPOJIb 3HAHUI CTYJICHTOB B BUJIC
peleHus 3a1a4 B COOTBETCTBUH C TEMATUKOM 3aHITHUI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa XuMuueckor GU3NKU

Kypc: 1

KBau(pukanus: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: A.A. bepnuH, 1-p XUM. HayK, IIpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemiare 3ajadu, B ToM uncie paspadareBarh 1 [[IK-1.2  CmocobGeH  BbIABUTATH  THUIOTE3BI, CTPOUTH
KCCJIeIOBAaTh MaTEMAaTHYECKUE MOICTH MareMaTH4ecKue MOJeTH JUIsi ONHCAHUS HW3y4aeMbIX
M3y4YaeMbIX SBIICHUN U TPOIIECCOB, CHCTEMHO  |SBJICHHIA W TPOIIECCOB, OIICHUBATh KAY€CTBO pa3pabd0TaHHOM
aHAIIM3UPOBATh HAYYHbIC TPOOJIEMBI, TONyYaTh |MOJEIH

HOBBIC HAayYHBIC PE3YJIbTaThI IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
AKCIIEPUMEHTAIIEHBIE METO/IBI UCCIICIOBAHUN K KOHKPETHON
HAy4YHOW 3a7ade W HWHTEPIPETHUPOBATH  MOTYUYCHHBIC
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUYCHUA NUCHUILINHBL «XuMHudeckas (I)I/IBI/IKa KOMITO3MITUOHHBIX MAaTCpUaIOB» O6y‘IaIOH.[PII>iCSI
JOJIKCH:

3HATb:

- KJIACCHU(PHMKALIMIO MOJMMEPHBIX KOMITO3UIIMOHHBIX MaTepHajIoB;
- OCHOBHBbIC (IU3UKO-XMMUYECKHE HapaMeTpbl M XapaKTEPUCTHKH IOJUMEPHBIX KOMITO3UIIMOHHBIX
MaTepraos.
yMeTh:
- BBIOMpATh METO/IBI MCCIICAOBAHUN MOJIUMEPHBIX KOMITO3UIIMOHHBIX MaTepHajioB;
- OIpEeAEIATh SKOHOMUYECKUE XapaKTEPUCTUKH ITOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepUaJIOB.
BJIaJeTh:
- IOAXOJaMH K pa3padO0TKe HOBBIX MOJIMMEPHBIX KOMIIO3UIIUOHHBIX MaTepHAIIOB;
- TPUHLUUIHAIBHBIMU TEXHOJIOTHUECKUMH CXEMaMH pa3pabOTKHU IOJMMEPHBIX KOMITO3UIIMOHHBIX
MaTepraos.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHEIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MIPOIUION JICKIUU UM B KOHLE 3aHITHUS 110 POMJEHHOMN TEME.

4. [lepeyenb THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Bonpocs! k auddepeHunpoBaHHOMY 3a4eTy:

1. Bricokompounsie apmupoBanHble [IKM; ycuneHHbIe KOPOTKMMH BOJOKHAMH M IJIACTHHYATBIMU
HamoyauTeIIMu  TIKM; nucnepcHoHanonHenusle  [TKM; MOJMMEP-TIOJIMMEPHBIE  CMECH,
MEHOMTOIMMEPHBIEC MaTeprabl, KOMOMHIUPOBAHHOE HATIOJIHEHUE TTOJIMMEPOB.

2. lenu ¥ 3aayd HAMOJHEHUS TMOIUMEPOB. POJIb CBS3YIOLIMX B BBICOKOIIPOYHBIX KOMIIO3UTaX C
HEIPEePhIBHBIMY BOJIOKHAMH KaK CpeJlbl AJIs Mepeaadyl HANpsHKEHUS MEXAY BOJIOKHAMH U MOTJIOMICHUS
SHEPIruu NpU pa3pylICHUH.

3. JlucnepcHple HANOTHUTENX ISl TIOBBIMIEHUS XKECTKOCTH, CHIKCHHS YCaakd NpU (HOPMOBAHUHU
W3JIeNNi, yAelIeBIeHNe, TPUAAHUS CIeHUaJbHBIX CBOWCTB - HETOPIOYECTH, H3HOCOCTOMKOCTH,
V3MEHEHUS KOI(PQUIMEHTa TPEHUs, OJJEKTPO- U TEIUIONPOBOJHOCTH W TMp. YCHIHMBAIOIINC
KOPOTKOBOJIOKHUCTBIE M TUIACTUHYAThIe HAOJIHHUTENH. YPOBEHb IMOBBIIICHUS KECTKOCTH, MPOYHOCTH,
WU3MEHEHUS YIApHOU BSI3KOCTH.




3. TonumMep-nonuMepHbIe cMecH, Moanu(dUKalusi cBOHCTB. [loBbIIeHUE yAapHOW BSI3KOCTU XPYIKHX
nonumepoB. [lenononumepusie Marepuaibl. CHUKEHUE Beca IIPU COXPAaHEHUH (PU3UKO-MEXaHUIECKUX
cBoiicTB. [IpenmyniecTBa KOMOMHUPOBAHUS Pa3IMYHBIX HAIMOJHHUTENEH. Poib MOBEpXHOCTH paszziena
(a3 u cienuanbHBIe METOIbI 00PaOOTKH MOBEPXHOCTH HAIIOJIHUTENEH U CO3AaHMUs TIEPEXOAHBIX CIIOEB.

4. HanomHutenu W apMHpyMOLIME Marepuaibl MuHepajbHbIE IUCHEPCHBIC HAINOJIHUTENU. Mel,
KAOJIMH, KBapIl, METAJUTMYECKUE MOPOIIKH, MATHUTHBIC HAITOJHHUTENHN, THIPOOKUCH aTFOMUHHS, OKHUCh
CYPBMBI U JIp. aHTUITUPEHBI, Caxka, rpadut, MUKpochepsl.

5. CpolicTBa, Ha3HAYCHUE, MACIITA0BI IPOU3BOJICTB, JKOHOMUYECKHUE TTOKa3aTesin. MeToIbl MOAr0TOBKH
HaroJHUTeNeH U 00paboTKH MoBepXHOCTH. 2. KOPOTKOBOMIOKHUCTBIE M TUIACTUHYATHIC HAIOIHUTEIH.
Cwmkar Kanuplys, acOecT, MUKPOTOHKHE BOJIOKHA, pyOJICHHBIE CTEKIISIHHBIE U 0a3aIbTOBBIC BOJIOKHA,
HUTCBHU/IHbIE MOHOKPHCTAJUIBI, CIIOJA, TalbK M Jp. Yellyiuyarble W JICHTOYHBIC HAIOJHUTEINH.
ApMupyrome MaTepraibl Ha OCHOBE BOJOKOH (MaTbl, Oymara u mp.). IlomyueHwe, moaroroBka K
NPUMEHEHHI0, 00pabOTKa MMOBEPXHOCTH. YCHIIMBAOIIEE AeHCTBIE. DKOHOMUYECKUE XapaKTEPUCTUKH.

6. HenpepbiBHbIE BOJOKHAa M apmupylomue wMarepuansl. CTekysHHblE, 0a3aJbTOBBIE, OOpPHBIC,
YIJIEpPOAHbIEC, KepaMHUYECKUEe, METAIUIMYECKUE, OPraHNYeCKUE MOJIMMEpHbIE BOJOKIA. HutH, XryThl,
TKaHHbIE MaTepHasbl HA OCHOBE BOJIOKOH OJJHOTO cOpTa u rubpunaHsie. [lepepaboTka BOJIOKOH B TKaHH,
3aMaciMBaTeNH, allpeThl U T.1.

7. Tonmumepusie Marpunsl. Iloaummepnsie marpunbl anst Bbicokonpounbix IIKM. TpeGoBanus
MarpunaM. XUMHUYeCcKas U TOIOJIOTHYECKAsl CTPYKTypa CeTdyarblX MojauMmepoB. Meronsl cuHTE3a U
OTBEP)KACHUS MOMMAI(OUPHBIX, SMOKCUIHBIX M Jp. coeAuHEHUH. OCHOBHBIE (PU3MKO-MEXaHUYECKHE,
du3nuecKue 1 XUMUYECKHE CBOMCTBA CBA3YIOIIMX.

8. Casmsyroume st teruoctoikux [IKM. Tlommamunbl, HOIMUMHUABI, KpEeMHUHOpraHUYECKUE
coerHeHusl. MeTonpl CUHTE3a, OCHOBHBIE (DM3MKO-MEXaHHYECKHE M Jp. CBOMCTBA, TEIUIOCTOHKOCTS,
TEPMOCTOHKOCTb. YIIIEPOAHBIE MATPHUIIbl, HCXOAHBIE COEANHEHNS, METOIbI TEPMOOOPAOOTKH, OCHOBHBIE
XapaKTEPUCTHKHU.

9. Marpulbl Ha OCHOBE TEPMOIUIACTHYHBIX MOJMMEPOB (AJIs1 HAIOJHEHUS AUCIIEPCHBIMU YaCTHLIAMHU).
Beibop wmarpuuHOro monmMmepa. BiusHHME XHUMHYECKOH CTPYKTYphl TOJUMEPHOW MAaTpHIBI Ha
XapaKTEPUCTUKHN HAOJIHEHHBIX MaTeprasioB. [lonuaTHieH BEICOKON MIOTHOCTH, nonunponwieH, [1BX,
nonuamuel, noaudopmanbaerun, [IBT u np. Moauduranuss MOTUMEPOB C METIbIO YIyYIICHHS
B3aUMOJICIICTBUS C HAITOJIHUTEIEM.

10. Texnonorus nomyueHus u nepepadorku [IKM. Metoasl mepepaOOTKH 1 U3TOTOBICHUS U3ICTUI U3
apmupoBaHHbiXx [IKM - HamMoTKa, BhIKJIajKa, peccoBanue, nantpysus. [lomy®Dabpukarsl 1 MeToaa
"cyxoil" HamoTku (mpemperu). TexHonorumueckue TpeOOBaHHMA K apMUPYIOLIEMY Marepuainy H
CBA3YIOLTUM 17151 "'cyXxoil" ¥ "MOKpOH" HAMOTKHU.

11. IlpuHnunuanpHble TeXHOJNOrHdeckue cxeMbl mnonydeHus I[IKM, HanogHEHHBIX AMCHEPCHBIMU
YacTUIAMH M BOJIOKHaMH. TexHosorudeckoe obGopynoBanue. TpeOoBaHUS K HANOJHUTENIO U
MOJIMMEpPY, ammnpersl. Peoslorust HANONHEHHBIX CHCTEM M METOAbl UX IepepadOTKH B H3ICIUs.
[Tonumepu3anMoOHHOE HANOJIHEHUE. BBICOKOHANOMHEHHBIE MaTepualbl, BBIOOP paclpeaeieHUs o
pasmepa ¥ croco0bl epepadOTKU ITUX MaTEPUAIIOB.

12. TexHODOTHS MOMYUYESHHUS IEHONOIMMATEPUANIOB, YACTUYHO BCIICHEHHBIX MaTepUalIOB B KOMOMHALIUH
C Ipyr'MMH THIIaMU HanojHuTenei. arerpansusle - nenomactsl. CoiictBa [IKM (10 gacos)

BOHpOCLI K 3K3aMCHY:

1. IIpoyHOCTB, BA3KOCTDH pa3pylIeHHUs], yCTAIOCTb.

2. OOmme TmpencTaBIeHUs] O MEXAaHHW3MaxX pas3pylICHUs. XpPYyINKUE TOJNMMEpPbI, HAaroJHEHHbIE
NACTUYHBIMU  [ToJUMepaMHu. XpyNKHE€ M  BSI3KME MAaTpPULbl, HAIOJHEHHbIE JUCIIEPCHBIMU
MUHEpaJIbHBIMU  HanosnHuTenssMu. [IKM ¢ gucnepcHeIMM  BOJIOKHaMH ¥ IUTACTUHYATBIMH
HanonauTessiMu. [TKM, apmMupoBaHHbIe HEMPEPBHIBHBIMUA BOJIOKHaMU, ruOpuanbie. [IKM.

3. VYmpyrue u Bsskoynpyrue cpoirictBa [IKM. CaoiictBa wuzorponubix [IKM, HanmogHeHHBIX
JUCIIEPCHBIMM ~ YacTHIIAMH, BOJOKHAMH W  IJIACTUHYAThIMKM  HamonHutesnssMu.  CBoiicTBa
OJTHOHAIpPABJICHHBIX BOJIOKHUCTBIX [IKM, pacu€r cBOHCTB clOMCTBIX IUIacTUKOB. OcoOeHHOCTH
ucnbiTaHuy Ha 13ru0 [TKM n npuHIMIBI MOTyYeH!s] MAKCUMAJIbHO KECTKUX KOHCTPYKIIMH.

4. TemmoBoe pacmmpeHue, Temno- W anekrpornpoBogHocTs [IKM. Tepmuyeckoe pacmmpenue
n3otponHbix [IKM, meromsl pacu€ra c cpaBHEHHE C DJKCIIEPUMEHTOM. TeIIOBO€ pacIIupeHHe
anmzorponHbelx IIKM. Temnmo ®  27€KTpONPOBOAHOCTH  AucHepcHOHamonHEeHHbIX [IKM  u
neHonoaumarepuanos. Kputuueckrue KOHLEHTpALMU HAIONHUTEINSA. DJIEKTPOIPOBOASAIIME BOJIOKHA U
apmupoBanHbie [IKM.



5. T'optouects [TKM. OcHOBHBIE MPOIIECCHI, TPOTEKAIOLIUE MPU TOPEHUH MOJIMMEPHBIX MaTepHalioB B
KOHJCHCUPOBaHHOW M ra30BOM cpenax. MeToAbl CHHXEHHS ToprodecTd mnoimmepoB. OcoOeHHOCTH
ropenusi [IKM. Bmenenue HamonmHutesdel (HETOPIOUMX W WHTHOMPYIONIUX TOPEHHUE), KaK METOoJ
cHkeHus roprouectu [TIKM. Mogndukanus cBs3yommx 1 HarmoiHuTenell antunupenamu. Haubonee
pacnpocTpaHEHHbIE aHTUIIHPEHBI U COBPEMEHHBIE NIPEJICTABIIEHUS O MEXaHU3ME UX ACHCTBUS.

6. Koncrpykuuonnsie BonokHucThie [IKM, TpeOoBaHus, K HMM M TNPUMEHEHHWE B aBHAIIWH,
CYIOCTPOCHHH, TPAHCTIOPTE, aBTOMOOMIIECTPOCHUH, MAIIMHOCTPOCHUH, a9POKOCMUYECKOHN TEXHUKE.

7. IIKM, apMupoBaHHBIC TUCIIEPCHBIMH BOJOKHAMH, Ha OCHOBe monumaTwieHa, [IBX, momuadupos,
MOJIMAMH/IOB, TIOJMIIPOIIMIICHA U JP. U UX MPUMEHEHHE B MAIIMHOCTPOCHUH, aBTOMOOHIECTPOCHUH U
mp.

8. Hanonuenue AucnepcHbIMA MUHEPAJIbHBIMU HAIIOJHUTEISIMH - CPEICTBO SKOHOMHHU IIOJUMEPOB U
Moau(UKaMK CBOMCTB (yBEIMUYEHHE >KECTKOCTH, CHI)KEHHE YCaJoK NpH (OpMOBaHMH, U3MEHEHHE
TEIUIOBOTO PACHIMPEHHUS, TEIJIO- U AJIEKTPONPOBOAHOCTH, CHIXKEHUE TOPIOYECTH U TIP. ).

9. XKéctkue neHonoauMepHble MaTepuaibl MaJIoro YAEJIbHOIO Beca KaK TEIUIO U 3BYKOU3OJIUpPYIOIINE
Marepuaisl B CTpouTeibcTBe. BricokonanonnenHsie [IKM Ha ocHOBe mepiuTa W Op. MOPUCTBIX
HamoNHUTeNeH. BclieHeHHbIe  Marepuaibl  CpeJHEero  YJASJIBHOTO Beca, Kak oOJerdéHHbIC
KOHCTPYKUMOHHBIE ~ Marepuaibl. [IlpuMeHeHHMe  MSTKHX  IIEHONOJMMEPHBIX  MaTepualoB B
CTPOUTENBLCTBE, ObITYy U Ip. VIHTErpasbHble NEHbI - HOBBIH TUI TEPMOIUIACTUYHBIX KOHCTPYKIIMOHHBIX
MaTepHaoB.

10. DuexTponpoBoAsIIe, TEIIONPOBOIAIINE U nneKkTponsoisinuonHsie [IKM B anekTpoTexHUUeCKoi
[IPOMBIIIJICHHOCTH, MAallMHOCTPOEHUM W HApOAHOM XO3siicTBe. B0O3MOXKHOCTH 3aMEHbl LBETHBIX
METaJIJIOB, HEP)KaBEIOUIeH CTald Mare pHajlaMd Ha OCHOBE TMIOJIMATHUJICHA, TOJUIPONHICHa |
HEHACBIIIEHHBIX TOINA()UPOB.

[Tpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.

1. IIpo4HOCTB, BA3KOCTh pa3pylICHHUs, YCTATIOCTb.

2.KécTkue meHonoaMMepHble MaTepralibl MaJloro YJAEIbHOIO Beca Kak TEMJIO M 3BYKOM3O0JIHMPYIOLIHNE
Marepuasisl B cTpouTenbcTBe. BricokonamonmnenHsie IIKM Ha ocHOBe mepiuTta M JAp. MOPUCTBIX
HamonHuTeNned. BcneHeHHble  Marepuanbl  CpegHEro  yASJNbHOrO  Beca, Kak  OOJerd€HHbIC
KOHCTPYKLMOHHBIE ~ Marepuaibl. IlpuMeHeHHMe  MATKMX  NEHONOIMMEPHBIX  MarepuajoB B
CTPOUTENBCTBE, OBITY U Np. MIHTErpanbHble EHBI - HOBBIA TUI TEPMOIIACTUYHBIX KOHCTPYKIMOHHBIX
MaTepuaoB.

[Ipumep 2.

1.TeruioBoe pacmmpenue, Temio- ©u saekTpornpoBoaHocth [IKM. Tepmuueckoe pacimpenue
n3otponHbeix IIKM, Mertomsl pacuéra ¢ CpaBHEHHE C D3KCIEPUMEHTOM. TeIIOBOE pACIIMpEHHE
aguzorponHbeix IIKM. Temnmo w©  27€KTpONpOBOAHOCTh  AucnepcHoHamonHeHHbIX [IKM  u
neHonoauMarepuaitoB. Kputuueckrne KOHLIEHTPALWU HAONHUTEINSA. DIEKTPONPOBOAAILINE BOJIOKHA H
apmupoBannbie [IKM.

2.2NneKTponpoBOAIINe, TEIUIONPOBOIALINEe U 3eKkTponsossiironHeie [IKM B anexTpoTexHudeckon
MPOMBIIIICHHOCTH, MAIIMHOCTPOCHHUH W HApOAHOM Xo3siiicTBe. B0O3MOXKXHOCTH 3aMEHBI LBETHBIX
METaJIJIOB, HEp)KaBEIOLIeW cTanyd MarepuajlaMd Ha OCHOBE IIOJIMATUIIEHA, IOJUIPONMIICHA MU
HEHACHIIIEHHBIX MOJINI(PHUPOB.

Kpurepun oneHuBaHus

Onenka ommyHo 10 OGaymoB -  BBICTABISETCS  CTYIEHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.



Ouenka oOmIMYHO 8§ 0aulIOB -  BBICTAaBISICTCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE MPU PEIICHUH KOHKPETHBIX 33714, NPaBHIbHOE 00OCHOBAHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BEICTABISIETCS CTYICHTY, €CJIM OH TBEP/O 3HACT MaTepHall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha IPAKTHKE, HO HEIO0CTAaTOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoto 6 0ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAaHHs Ha TMPAKTHKE, HO JIOIYyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ymOBIETBOPUTENbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IpPAaBWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYILCHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO MaTrepuaa, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTENBHO 3 Oajula - BBICTABISETCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHiA, JOIyCKAIOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAep)XaHUsI y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHHMn ycTHOro AM((HEpEeHIMPOBAHHOIO 3adeTa B 9 cemecTpe OIpoc MPOBOIAMTCS IO
ouneram. B 10 cemecTpe yCTHBIH 5K3aMeH npoBoauTcs 1o Ouneram. Onpoc cTyaeHTa Ha aud. 3a4eTe u
9K3aME€HE HE J0JIKEH IIPEBbIIIATh | aCTPOHOMUYECKOIO Jaca.



