®denepajibHOE TOCYyIaPpCTBEHHOE AaBTOHOMHOE 00pa3oBaTeibHOe

10 JMCHMILIMHE:
110 HANIPABJICHUIO:
Nnpo¢uJIb NOATOTOBKH:

KYpC:
KBaJIupuKAIMSL:

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
MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

[lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUAIIBI

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa XuMHIecKkor GU3NKU

1

MarucTp

Cemectpbl, (hopMBI TPOMEKYTOUHON aTTECTALMH:

1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:

nexkuuu: 0 gac.

cemuHapsl: 60 gac.

naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.

[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui:

A.A. bepnuH, 1-p XuM. HayK, Ipodeccop

[Iporpamma obcyxneHa Ha 3acefanuu Kadeapsl xumuaeckon puzuku 29.05.2020



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
nHpOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

[IK-1 CnocobGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BblABUrarb  THIIOTE3BI, CTPOUTH
pelarh 3a/1a4u, B TOM YUCIIe pa3pabaTbiBaTh U |MaTeMaTHUeCKue MOJENH Ui  ONHCAaHUS — H3y4aeMbIX
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH




AHAJIM3UPOBATh HAYYHBIC HpO6J'IeMLI, noJIy4darb

HOBBIC

Hay4Hble Pe3yJbTaThl

[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.

- BBI6I/IpaTB METO/IbI MCCIICTOBAHUMN TMOJMMEPHBIX KOMITO3UIIMOHHBIX MAaTCPHUAJIOB,
- OIpCACIIATD S9dKOHOMHUYCCKHUC XaPAKTCPUCTUKU MMOJIMMEPHBIX KOMITIO3UITUOHHBIX MATCPHUATIOB.

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)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa XuMHUIeCcKor GU3NKU

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: A.A. bepnuH, 1-p XuM. HayK, Ipodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BblABUrarb  THIIOTE3BI, CTPOUTH
pemarh 3a/1a4u, B TOM YUCIIe pa3pabaTbiBaTh U |MaTeMaTHUeCKUe MOJENH Ui  ONHCAaHUS  H3y4aeMbIX
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHAIM3UPOBATH HAyYHBIC MPOOIEMBL, 101y4ath ([IK-1.3 CrnocobeH NpUMEHATh TeopeTHueckue H (W)

HOBBIC HAYTHBIC PE3YJIbTAThI 9KCIEPUMEHTAJIBHBIE METOABI UCCIEI0BaHUN K KOHKPETHON
HayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3yIbTaThI

2. Iloka3arei OLleHUBAHUS KOMIIEeTeHITHH

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

3HATb:

- KJIACCU(PHMKALIMIO MOJMMEPHBIX KOMITO3UIIMOHHBIX MaTepHajIoB;
- OCHOBHBIC (DU3UKO-XMMHUYECKHE NapaMeTpbl M XapaKTEPUCTHKH ITOJUMEPHBIX KOMITO3UIIMOHHBIX
MaTepraos.
yMeTh:
- BBIOMpATh METO/IbI UCCIICAOBAHUNA OJIUMEPHBIX KOMIIO3UIIMOHHBIX MaTepHajioB;
- OIpEeAEIATh SKOHOMUYECKUE XapaKTEPUCTUKH ITOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepUaJIOB.
BJIaJeTh:

- [IoaxogaMu K pa3pa60TKe HOBBIX IMOJIMMCPHBIX KOMITO3UITUOHHBIX MATCPHUAJTIOB,
- IMPUHOUINIHAJIBHBIMU TEXHOJOIMYE€CKUMU CXEMaMU pa3pa60T1<I/I MOJIMMEPHBIX KOMITO3UIIMOHHBIX
MaTcpualioB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaONUMUCS y4eOHOTO Marepualia MPOBOAMUTCS YCTHEIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MIPOIION JICKINUH UIM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Bonpocs! k quddepeHunpoBaHHOMY 3a4eTy:

1. Bricokompounsie apmupoBanHble [IKM; ycuneHHbIE KOPOTKMMH BOJOKHAMH M IJIACTHHYATBIMU
HaIOJIHUTEIIIMU TIKM; JHACTIEPCHOHAIIOJIHEHHBIE IIKM; MOJIMMEP-TIOJIMMEPHBIE CMECH,
MEHOMTOIMMEPHBIEC MaTepraibl, KOMOMHIUPOBAHHOE HATIOJIHEHUE TTOJIMMEPOB.

2. llenmn m 3ama4d HAIOJHEHUs MOJMMEPOB. Posib CBS3YIOMIMX B BBICOKOIIPOYHBIX KOMIIO3UTax ¢
HEIPEepbIBHBIMU BOJIOKHAMM KaK Cpebl Ul Iepe/laud HalpsDKEHUs MEXly BOJIOKHAMU U MOIIOLIECHUS
SHEPrUuU IpPH pa3pyLIeHUH.

3. JucniepcHble HANOJIHHUTENIM IS TOBBILICHUSA XECTKOCTH, CHIDKEHHS YCaAKd NHpu (HOpMOBaHUHU
u3Jenull, yaelleBlieHUe, NPUIAHUs CIELUAIbHBIX CBOWCTB - HETOPHOUYECTH, H3HOCOCTOMKOCTH,
u3MeHeHus Kod((UIMEeHTa TPEHUs,, OJIIEKTPO- U TEIJIONPOBOJHOCTH M Np. YCHWIMBAIOLIHME
KOPOTKOBOJIOKHUCTbIE U IJIACTMHYAThIE HAIIOJIHUTENIN. YPOBEHb IOBBIILIEHUS >KECTKOCTH, POYHOCTH,
M3MEHEHHS yIapHOH BSA3KOCTH.

3. Ionumep-nonumepHble cMecH, MoaupuKanus cBoicTB. IloBblmIeHNE yaapHON BSI3KOCTH XPYIKHX
nonumepos. [leHononumepHsie Matepuansl. CHIKEHHE Beca IPU COXPAHEHUH (U3HKO-MEXaHNIECKUX
cBoiicTB. [IpemmymiecTBa KOMOMHUPOBAHUs pa3iIMYHBIX HANOJHUTENEH. Ponb MOBEpXHOCTH paszzaena
¢a3 u cenuanbHbIe METOBI 00pabOTKN MOBEPXHOCTH HANIOIHUTEICH M CO3aHUs TIEPEXOJHBIX CIIOEB.




4. Hamomxutenu W apMupylomue Marepuaibl MuHepaidbHble AWUCHEepCHBbIE HarmomHuTenu. Med,
KAOJIMH, KBapll, METAJUIMYECKUE MOPOIIKH, MAarHUTHbBIE HAIOJHUTENN, THIPOOKUCH aTIOMUHHS, OKHUCh
CYpPbMBI U JIp. aHTUITUPEHBI, Caxka, rpadut, MUKpochepsl.

5. CpolicTBa, Ha3HAYCHNE, MacIITa0bl IPOU3BOJCTB, IKOHOMUYECKHE TTOKa3aTesu. MeTob! MOAr0OTOBKU
HaToJHUTENIeH U 00pabOTKKU MOBEPXHOCTH. 2. KOPOTKOBOJOKHUCTHIE U MJIACTUHYATHIC HAIIOJIHUTEIH.
Cwnkar xanbiys, acOecT, MUKPOTOHKHE BOJIOKHA, pyOJICHHBbIE CTEKISIHHBIC U 0a3aIbTOBBIC BOJIOKHA,
HUTEBUJIHBIE MOHOKPHCTAJUIBL, CIJIIOAA, TallbK W JAp. 4YellyiuaTble W JICHTOYHbIE HAINOJHHUTEIH.
ApMupylonire marepuajibl Ha OCHOBE BOJIOKOH (Marbl, Oymara u mp.). [lomydeHue, mOAroTOBKa K
MpUMEHEeHHI0, 00paboTKa MOBEPXHOCTH. YCHIIMBAIOLIEE AeHCTBUE. DKOHOMHUUECKHE XapaKTEPUCTUKH.

6. HempepriBHble BOJOKHAa H apMmupymomue Marepuainsl. CTeKIsHHBIE, 0a3aJbTOBbIE, OOpHBIC,
yIJIEpPO/IHbIE, KepaMUUECKUEe, METAJIMUECKUEe, OPraHWYeCKUe IOJIMMEpHblEe BojokjIa. Hutu, KryTsl,
TKaHHBIC MaTepHaJibl HA OCHOBE BOJIOKOH OJHOTO copTa U rubpuansie. [lepepaboTka BOJOKOH B TKaHHU,
3aMaciIMBaTesy, allpeTsl U T.1.

7. Tomumepubie Marpuipl. [loamMepHble Marpuimbl st Bbicokonpounbix [IKM. TpeGoBanusi k
MaTpulaM. XUMHYECKass M TOIMOJIOTMYECKasl CTPYKTypa CETYaThIX MOJIMMEpPOB. MeToasl CHHTE3a H
OTBEPXKJCHUS MOMUI(UPHBIX, SMOKCUIAHBIX M Ap. coeauHeHHH. OCHOBHBIC (PU3MKO-MEXaHHUYECKHE,
¢u3nYecKre U XMMUYECKUE CBOIICTBA CBS3YIOIIUX.

8. Casmyromme s teriocroikux [IKM. Ilonmmamunbel, TOTUUMUABL, KPEMHUHOPraHUYECKUE
coeqlMHeHUs1. MeTo/lbl CHTE3a, OCHOBHBIE (DU3MKO-MEXaHUYECKHE M JIp. CBOMCTBA, TEIUIOCTOHKOCTS,
TEPMOCTONKOCTh. YTJICPOIHBIC MATPHUIIBI, UCXOJHBIC COSNUHCHUS, METOABI TEPMOOOPaOOTKH, OCHOBHBIE
XapaKTEPUCTHKH.

9. Marpuiibl Ha OCHOBE TEPMOIUIACTUYHBIX MOJIUMEPOB (ISl HAlIOJTHEHHUS NUCIIEPCHBIMU YaCTHULIAMU).
Bribop wmarpuuHOro mnonmMepa. BrnmsHEE XUMHYECKOH CTPYKTYphl TOJUMEPHOW MAaTpPHUIBI Ha
XapAKTEPUCTUKH HAMNOJIHEHHBIX MATEpUasoB. [10MaTHIIEH BBICOKON INIOTHOCTH, NIoJMIiponuieH, [1BX,
nommamuel, nomudopmaneaerun, [IBT w ap. Moaudukamus MoIMMepoB C MENbIO YIyUIICHUS
B3aMMOJICHCTBUS C HAIIOJHHUTEIICM.

10. Texuonorust monmyueHust u nepepadborku [IKM. MeToabl mepepaOoTKH ¥ H3TOTOBJICHUS U3JICITUI 13
apmupoBanHbix [IKM - HamoTKka, BEIKIa/IKa, peccoBanue, mantpysus. [lomyDabpukars! s MeTona
"cyxoi" HamoTkm (mpenperu). TexHonorumueckue TpeOOBaHHUS K apMUPYIONIEMy Marepuany H
CBSI3YIONTUM 15 "'cyXoii" ¥ "MOKpOH'" HAMOTKHU.

11. IlpuHuunuanbHble TEXHOJOTMUYECKUE cxeMmbl noiydeHus IIKM, HanogHEHHBIX AHCHEPCHBIMU
YacTUIIaMH M BOJIOKHaMH. TexHoysormdeckoe oOopymoBaHue. TpeOoBaHUS K HAMOJHUTENO U
MOJIMMEPY, amnmpeTsl. Peosorvss HAMONHEHHBIX CHCTEM W METOAbl HMX IMepepabOTKUu B U3ICIHA.
[Monmumepu3anmoHHOE HAINOJIHEHWE. BBICOKOHANOMHEHHBIE MAaTepUalbl, BBHIOOP pacrlpeieicHUs 1o
pasMepa u crocoObl IepepaboTKH ITHX MaTepUATIOB.

12. TexHONOrHUA NOTYYEHHUS IEHOMOIMMATEPUAIIOB, YACTHYHO BCIICHEHHBIX MaTepUAJIOB B KOMOMHAIINN
C Ipyr'HMMH THIIaMU HarnonmHuTesei. arerpaibable - nenormiacTsl.CeoiictBa [IKM (10 gacos)

Bomnpocs! k 3k3aMeHy:

1. IIpouHOCTB, BI3KOCTb Pa3pyILIEHUs, YCTAIOCTb.

2. OOmme mpeACTaBICHUS O MEXaHU3Max paspylIeHus. XpyIKHE IOJIMMEpPbl, HaIOJHEHHbIE
UIACTUYHBIMHA ~ TOJIUMEpPaMH. XpyHKHE H BA3KHE MATPHUIBl, HAMOJHEHHBIE JUCHEPCHBIMHU
MuHepaibHbIMM  HanonHutensmu. IIKM ¢ nucnepcHbIMH — BOJIOKHAMM M IUIACTMHYATHIMU
Hanonautesnsamu. [TIKM, apmupoBanHble HenpepbIBHBIMUA BOJIOKHaMU, ruopuanbie. [IKM.

3. VYmpyrue u Bsskoynpyrue cBoirictBa I[IKM. CpoiictBa wuzorpomHbix [IKM, HanmomHEeHHBIX
TUCHEPCHBIMH  YacTHIIAMH, BOJOKHAMHM W  IUIACTMHYATBIMH  HamoiHutTenasiMu.  CBolicTBa
OIHOHANpaBJIeHHBIX BOJIOKHUCTBIX [IKM, pacu€r cBOHMCTB cHOMCTBIX IUIaCTUKOB. OcoOeHHOCTH
ucnbiTaHuy Ha 13ru0 [TKM 1 IpuHIMIEI TOTyYeHUs] MAKCUMAIILHO KECTKUX KOHCTPYKIIHHA.

4. TemmoBoe pacmmpeHue, Temno- u anekrpornpoBogHocTs [IKM. Tepmuueckoe pacmmpeHue
n3otponHeix IIKM, Mertomsl pacuéra ¢ CpaBHEHHE C DSKCIEPUMEHTOM. TeIIOBOE pACIIUpEHHE
anuzorponHbeix IIKM. Temnmo wu  27€KTpONpOBOAHOCTh AucnepcHoHamonHeHHbIX [IKM  u
neHonoauMarepuanoB. Kputuueckrne KOHLIEHTPALWU HAONHUTEINSA. DJIEKTPONPOBOAAILINE BOJIOKHA H
apmupoBannbie [IKM.

5. T'optouects [TKM. OcHOBHBIE MPOIIECCHI, TPOTEKAIONIUE MPU TOPEHUH MOJMMEPHBIX MaTepHalioB B
KOHJCHCUPOBaHHOW M ra30BOM cpenax. MeToAbl CHHXEHHS ToprodecTd mnoimmepoB. OcoOeHHOCTH
ropenusi [IKM. Bmenenue HamonmHutesdel (HETOPIOUMX W WHTHOMPYIONIUX TOPEHHUE), KaK MEeTOoJ
cHikeHus roprouectu [TIKM. Monudukanus cBs3yommx 1 HamoiHuTenell antunupenamu. Haubonee
pacnpocTpaHEHHbIE aHTUIIHPEHBI U COBPEMEHHBIE NIPEJICTABIIEHUS O MEXaHU3ME UX JACHCTBUS.



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

7. IIKM, apMupoBaHHBIC TUCIIEPCHBIMH BOJOKHAMH, Ha OCHOBe monumaTwieHa, [IBX, momuadupos,
MOJIMAMHIOB, TIOJMIIPONIMIICHA U JP. U UX MPUMEHEHHE B MAIIMHOCTPOCHUH, aBTOMOOHIIECTPOCHUH U
mp.

8. HamonmHeHne nucnepCcHBIMU MUHEPAIBHBIMU HANOIHUTEISIMH - CPEACTBO SKOHOMHUU IMOJIUMEPOB U
Moau(UKaMK CBOMCTB (yBEIMYEHHE >KECTKOCTH, CHM)KEHHE YCaJoK NpH (OpMOBaHMH, U3MEHEHHE
TEIUIOBOTO PACHIMPEHHUS, TEIJIO- U JIEKTPONPOBOAHOCTH, CHIXKEHUE TOPIOYECTH U TIP. ).

9. XKéctkue neHonoauMepHble MaTepuabl MaJIoOro YAESJIbHOIO Beca KaK TEIUIO U 3BYKOU3OJIUpPYIOIINE
MaTtepuansl B cTpouTenscTBe. BricokoHanonHeHHble IIKM Ha ocHOBe mepnura M Jp. HOPUCTBIX
HamoNHUTeNeH. BclieHeHHbIe  Marepuaibl  CpeJHEero  YJASJIBHOTO Beca, Kak oOJerdéHHbIC
KOHCTPYKUMOHHBIE ~ Marepuaibl. [IpuMeHeHMEe  MSTKHX  IIEHONOJMMEPHBIX  MaTepualoB B
CTPOUTENBLCTBE, ObITY U Ip. VIHTErpasibHble NEHbI - HOBBIA THUI TEPMOIUIACTUYHBIX KOHCTPYKIIMOHHBIX
MaTepraos.

10. DnexTponpoBoAsIIe, TEIIONPOBOIAIINE U neKkTponsoisinuonHsie [IKM B anekTpoTexHUUECKoi
IIPOMBIIIJICHHOCTH, MAallMHOCTPOEHUM W HApOAHOM XO3siicTBe. B0O3MOXKHOCTH 3aMEHbl LBETHBIX
METAJUIOB, HEpKABEIOUIEH CcTalud Mare pHaJlaMH Ha OCHOBE TIIOJIMATWIICHA, TNOJIUIPONWICHA |
HEHACBIIIEHHBIX TOINA()UPOB.

[Tpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.

1. IIpo4HOCTB, BA3KOCTh pa3pyLICHHUs, YCTATIOCTb.

2.KécTkue meHonoaMMepHble MaTepralibl Majloro YJAEIbHOIO Beca Kak TEMJIO M 3BYKOH3O0JIHMPYIOLIHNE
Marepuasiel B cTpouTenbcTBe. BricokonamonnenHsie IIKM Ha ocHOBe mepiuTta M JAp. MOPUCTBIX
HamonHuTened. BcneHeHHble  Marepuanbl  CpeJHEro  YACJNBbHOrO  Beca, Kak  oOJerd€HHbIC
KOHCTPYKLMOHHbIE ~ Marepuanbl. IlpuMeHeHHMe  MATKMX  HEHONOIMMEPHBIX  MarepuajoB B
CTPOUTENBCTBE, OBITY U Ip. MIHTErpanbHble IEHBI - HOBBIA TUI TEPMOIIACTUYHBIX KOHCTPYKIMOHHBIX
MaTepuaoB.

[Ipumep 2.

1.TeruioBoe pacmmpenue, Temio- U siekTpornpoBoaHocth [IKM. Tepmuueckoe pacimpenue
n3otponHeix IIKM, Meromsl pacuéra ¢ CpaBHEHHE C DSKCIEPUMEHTOM. TeIIOBOE pACIIMpEHHE
aguzorponHbeix IIKM. Temnmo wu  27€KTpONpOBOAHOCTh  AucnepcHoHamonHeHHbIX [IKM  u
neHonoauMarepuainoB. Kputuueckrne KOHLIEHTPALWU HAONHUTEINSA. DIEKTPONPOBOAAILINE BOJIOKHA H
apmupoBannbie [IKM.

2.2NneKTponpoBOAIINe, TEIUIONPOBOIALINEe U 3eKkTponsossiiuonHbie [IKM B anexTpoTexHudeckon
MPOMBIIIICHHOCTH, MAIIMHOCTPOCHUH W HApOAHOM XO3siiicTBe. B0O3MOXKHOCTH 3aMEHBI LBETHBIX
METaJIJIOB, HEp)KaBEIOUIeW cTanyd Mare puajlaMd Ha OCHOBE IIOJIMATUIIEHA, IOJUIPONMIICHA MU
HEHACHIIIEHHBIX MOJINI(PHUPOB.

Kpurepun oneHuBanus

Onenka ommyHo 10 OaymoB -  BBICTABISETCS  CTYIEHTY, I[IOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PELIEHUM.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka oOmIMYHO 8§ Oa/IOB - BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



OtmeHka Xopoto 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, TPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHbIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISIETCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OteHka XOpoIo 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuall, IpaMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA IPAKTHKE, HO JOIyCKaeT B
OTBETE WJIM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka ynOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
Pa3pO3HEHHBIH XapaKTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MMOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIHH.

OreHKka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPAMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHO porpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBICTBOPUTEIHHO 2 0ajia - BBICTABISCTCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OopMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh MOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaii - BBICTABISACTCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
cozepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JIOMyCcKaeT rpydeiiniie ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1K) oNbITA AESITEILHOCTH

[Tpu mpoBeneHHHu ycTHOTO AH((HEPEHIMPOBAHHOTO 3adeTa B 9 cemecTpe OIpocC MPOBOIMTCS II0
ouneram. B 10 cemecTpe yCTHBINM SK3aMeH MPOBOAUTCS 1o OmneraM. Onpoc cTy/ieHTa Ha 1ud. 3a4eTe U
9K3aMEHE He JIOJDKEH MPEeBHIIaTh | aCTPOHOMUYECKOTO Jaca.



