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 "Xumnueckass (u3nka KOMITO3WIIMOHHBIX MaTepHANIOB" HMEET IeJbi0 TO3HAKOMHUThH CTYJACHTOB C
OCHOBHBIMHU THUIIAMH MOJUMEPHBIX KOMIO3UIIMOHHBIX MaTepraIoB, METOAAMH MX pa3pabOTKH, HCCIeIOBAHUS
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

- TO3HAKOMHUTb C METOJaMM pa3pabOTKH, HCCIENOBaHUSA (UZUKO-XMMUYECKUH CBONCTB IOJMMEPHBIX
KOMITO3MIIMOHHBIX MaTepHajioB

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

- OCHOBHBIC (DH3HKO-XUMHYECKHE TApaMETPhl M XapaKTePUCTUKU 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

- TI0O3HAKOMHUTH CTYIEHTOB C OCHOBHBIMH THIIAMH IIOJJMMEPHBIX KOMITIO3UIIMOHHBIX MaTepualioB,
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 METOAAMHU pa3pa60TKH, HUCCIICAOBAaHUA (I)I/I3I/IKO—XI/IMI/I"ICCKI/H>'I CBOICTB MOJIMMECPHBIX
KOMITIO3UIITMOHHBIX MaTCpUajioB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THIOTE3BI, CTPOHTH
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN MareMaTHueCKHe MOAENM JUIsi  OIMCAHUS  U3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJIICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH




HOBBIC

HAYYHBIC PC3YyJIbTAThI

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

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,
- HNPUHOUIIKMAJIBHBIMU TCXHOJIOTMYCCKUMHU CXEMaMU paBpa6OTKI/I MNOJIMMCPHBIX KOMITO3UIIMOHHBIX

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 MTOJTUMEPHBIX 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




MuHepanbHble AWUCIIEPCHBIC HAIOMHUTEIM. Mel, KaoJlWH, KBapl, METaJUIMYECKHE MOPOLIKH,
MarHUTHBIC HAINOJHUTEIH, TUAPOOKHCH AIIOMHUHHS, OKUCh CYpbMBI W Jp. AQHTUIUPEHBI, CaXa,
rpadut, wMukpochepsl. CBoOHCTBa, Ha3HAYCHHWE, MACIITA0OBl MPOU3BOJCTB, DKOHOMHUYECKHE
nokasareiad. MeTo/bl IOAr0TOBKH HAIOIHHUTENIEH 1 00paboTKN MOBEpXHOCTH. KOPOTKOBOIOKHUCTHIE
U IUIaCTHHYAThle HAroNHUTEAM. CHIIMKAT KaJblus, acOecT, MHUKPOTOHKHE BOJIOKHA, PyOJICHHBIC
CTeKJSIHHbIE M 0a3ajbTOBBIC BOJOKHA, HHUTEBUIHBIC MOHOKPUCTAJUIBL, CIIOAA, TaJbK M Jp.
YelryivaTble U JICHTOYHbIC HAIlOJHUTENU. APMHpPYIOLIME MaTepualibl Ha OCHOBE BOJIOKOH (MarTbl,
Oymara u mp.). [lomyueHne, MOATOTOBKA K MPHUMEHEHHIO, 00padOTKa MOBEPXHOCTH. YCHIIMBAOIICE
aercTBUe. DKOHOMHYECKHUE XapAKTEPUCTHKH.

HenpepsiBHBIE BOJOKHA U apMmupyomme Marepuanbl. CTeKIsHHbBIE, 0a3aabTOBBIE, OOpHBIE,
YIJIEPOAHbIE, KEPpAMUYECKUE, METAJNINIECKIE, OpraHnYeCKUe MOJIMMEpHbIE BOJOKIA. HUTH, KryThI,
TKaHHbIE MaTepHasbl Ha OCHOBE BOJOKOH OJHOTO copra u rubOpuassie. IlepepabGoTrka 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; ycuieHHble KOPOTKMMH BOJOKHAMH W IUIACTUHYATHIMHU
Hanonuutensimu - [IKM;  nucnepcHoHanonmHeHHele  [IKM;  monumep-moiauMepHbIE  CMECH,
MIEHOMIOTUMEPHBIE MaTepuaibl, KOMOMHMpPOBaHHOE HamoJHeHHe monuMmepoB. Llenmn u 3amaum
HAaIlOJIHEHUSI MONUMEPOB. POJb CBS3yIONIMX B BBICOKOMPOYHBIX KOMIIO3UTaX C HENPEPHIBHBIMU
BOJIOKHAMHM KaK Cpefbl JJIs Nepefadn HampsHKeHUs] MKy BOJIOKHAMH W MOMIOIIEHUS SHEPTUU MpU
paspyuieHud. JlUcnepcHble HAMOMHUTENMW [Ji IMOBBINICHUS KECTKOCTU, CHUXKCHUSA YCaIKU MOpU
(hopMOBaHUM W3JIENUH, YICIICBICHUWE, TPHUAAHUS CICIUAIBHBIX CBOWCTB - HETOPIOYECTH,
M3HOCOCTOMKOCTH, HW3MEHEHUS KOX(P(UIIMEHTA TPEHUs, 3JEKTPO- M TEIUIONPOBOAHOCTH U TIP.
YewnuBaromuye KOPOTKOBOJOKHUCTBIE U IJIACTHHYAThle HAMOJIHHUTENH. YPOBEHb IOBBIINICHUS
KECTKOCTH, MPOYHOCTH, HU3MEHEHUA yHapHOW BA3KOCTU. IlomuMep-moIuMMEpHBIE  CMECH,
Moaudukanus cBoicTB. [loBBIIIEHHE ymapHON BSI3KOCTH XPYNKHUX NOJIMMEpoB. [leHOmommmepHbIe
Matepuanbl. CHIDKEHHE Beca MPU COXPAHEHWU (PU3UKO-MEXaHWYeCKHX CBOMCTB. lIpenmymiecta
KOMOMHHMPOBaHUS Pa3IMYHBIX HanoiHuTene. Pomb moBepxHocTH pasnena (a3 W cremuaibHBIC
METOJIbI 00PA0OTKH MTOBEPXHOCTH HAIIOJIHUTENICH U CO3AHUS IEPEXOHBIX CIIOEB.

3. IlonnMepHBIE MaTPHLIBL

[HomumepHble Martpuibl i BbicokonpodHbiX [IKM. TpeGoBanus k matpunam. Xumudeckas M
TOIOJIOTUYECKasi CTPYKTYpa CEeTUaThIX MOJIMMEPOB. MeTo/bl CHHTE3a U OTBEP)KICHUS HONMNI(PUPHBIX,
SMOKCUAHBIX M JAp. coeauHeHud. OCHOBHBIE (PHU3MKO-MEXaHWYECKHE, (PU3UUYECKHE U XHMHUYECKHE
CBOMCTBA CBSI3YIOLIHUX.

Ceszyromue st temoctorkux [IKM. Tlommamuapl, TOTUUMUABI, KpeMHHHOpPTaHUYECKHE
coerHeHus1. MeToapl CUHTE3a, OCHOBHBIE (PU3MKO-MEXaHUYECKUE U JIP. CBOMCTBA, TEIIOCTOMKOCTS,
TEPMOCTOHKOCTb. YIIIEPOAHBIE MATPUIIBI, HMCXOAHbIE COCJUHEHHS, METOAbl TEpMOOOpPaOOTKH,
OCHOBHBIE XapaKTEPUCTHKH.

Marpuiipl Ha OCHOBE TEPMOIUIACTUYHBIX MOJUMEPOB (U1 HATIONHEHHUS AUCIEPCHBIMU YaCTULAMH).
Breibop marpuuHOro monuMmepa. BnusiHHMEe XWMUYECKOW CTPYKTYyphl TIOJIMMEPHON MAarpullsl Ha
XapaKTEPUCTUKN HAINOJHEHHBIX MaTepuainoB. [IoAMATHIEH BBICOKOM IUIOTHOCTH, IOJIMIIPOIHMIIEH,
I[BX, nomuamuael, monmpopmansiaerua, [IBT u ap. Mogudukanus moiuMepoB C Heblo yITyqIlIeHHS
B3aUMOJICICTBUS C HAITOJIHUTEIEM.

Mertonsl nepepabOTKH M M3TOTOBJICHUS M3Aenuil u3 apmupoBaHHbX [IKM - HaMoTKa, BBIKJIaKa,
npeccoBanue, mnantpysus. I[lomy®abpukarel jans  Meroga "cyxoi" HaMOTKH  (IIPETIpery).
Al

TexHonornyeckue TpeOOBaHUS K apMHUPYIOIIEMY MaTepuary u CBA3YIOIMM s "cyxoi" u "MOKpoit"
HAMOTKH.

[IpuHIMIHaTbHBIE TEXHOJOTMYECKHe cxeMbl moiydeHuss [IKM, HamoiHEHHBIX IUCHIEPCHBIMH
YacTHIAMH W BOJIOKHaMHU. TexHojormdeckoe oOopynoBaHue. TpeOOBaHHMS K HAMOJHHUTEIIO H
HOJIUMEpY, ammpeTbl. Peosorus HamoJHEHHBIX CUCTEM M METOAbl MX IEpepadOTKH B H3ICIHSL.
[Tonumepu3alMOHHOE HAINOJIHEHHE. BBICOKOHANIOIHEHHBIE MaTepHajbl, BBIOOP pacIpeeseHUs 110
pasmepa u crocoObl IepepadOTKU ITUX MaTePUAIIOB.

TexHoMOTHs MOTy4EHHs IEHOIOIMMATEPUAIOB, YACTUYHO BCIICHEHHBIX MaTepHaIoB B KOMOHHAIIUY C
JIPYTHMH TUTIAMU HANOJHUTENeH. IHTerpaibHbIe - MEHOIUIACTHI.

Cemecrtp: 2 (Becennuit)



4. CpoiicTBa NOJIMMEPHBIX KOMIIO3ULIMOHHBIX MaTepuasioB

[IpouHOCTB, BA3KOCTH pa3pyLlEHUs], yCTaI0CTh.

OOmue mnpeACTaBICHHUS O MEXaHU3Max paspylleHHsa. XpyNKHe MOJIUMEphl, HalOJHEHHbIE
UIACTUYHBIMU TOJIMMEpaMU. XpyINKHE€ W BSI3KHE MAaTpULbl, HAMOIHEHHbIE AHCIEPCHBIMH
MuHepaibHbIMM HanonHuteasiMu. [IKM ¢ ngucnepcHbIMM  BOJNOKHAMM M IUIACTMHYAaThIMU
Hanonautesnsamu. [TIKM, apmupoBanHble HenpepbIBHBIMUA BOJIOKHaMU, ruOpuanbie. [IKM.

VYmopyrue wu Bs3koynpyrue cBoiictBa I[IKM. CpoiictBa wu3orpomubix [IKM, HanmomHEeHHBIX
JUCIIEPCHBIMM ~ YacTULAaMM, BOJOKHAMHM M  IJJACTUHYAaThIMU  HamojHutensmu. Cpoiictsa
OJHOHANpaBJIEHHBIX BOJMOKHUCTBIX [IKM, pacu€r CBOHCTB CIOMCTBIX IUTacTHKOB. OcoOeHHOCTH
ucnbiTaHuy Ha 13ru6 [TKM 1 IpUHIMIEI TOTyYeHUs] MAKCUMAIILHO KECTKUX KOHCTPYKIIHH.
TemoBoe pacmmpeHue, Temio- M AekTponpoBogHocTs IIKM. Tepmudeckoe pacmmpenue
m3otpornHbix [IKM, Mmeromsl pacuéra ¢ cpaBHEHHME C OSKCIEPHUMEHTOM. [erioBOE€ pacHIMpeHue
anmzorponHblx [IKM. Temio ® 3IeKTpONpOBOOHOCTH JucnepcHOHanoiaHeHHbIX [IKM  n
neHonoaumarepuanos. Kpurnueckue KOHIEHTPALUH HAOIHUTENS. DIEKTPOIPOBOASILIE BOJIOKHA U
apmupoBanabie [IKM.Ioptouects IIKM. OcHOBHBIE mpoLEecChl, NPOTEKAIOIIME INPH TOPEHUU
[OJIMMEPHBIX MaTepUaJIOB B KOHIEHCHUPOBAHHOM U Ia30BOM cpenax. MeToabl CHUKEHUS I'OPIOYECTH
nonumepoB. Ocobennoctu ropenus [IKM. Beenenne HanonHurtene (HEroprounx U MHIHOUPYIOMINX
ropeHue), Kak MeToa cHmkeHus roprouectu [IKM. Momudukanus CBI3YIOMUX W HAIOTHUTEIEH
antunupenamu. Hambonee pacnpocTpaHEHHBIE AHTUIIMPEHBI M COBPEMEHHBIC IPEICTaBICHUS O
MEXaHHU3ME UX JNCHCTBHS.

5. HpI/IMeHeHI/Ie TMOJIMMEHBIX KOMIIO3UIIMOHHBIX MATCPUAJTIOB

[TpumeHeHNe NOMUMEHbBIX KOMITO3UIIMOHHBIX MaTepHaoB (MalIMHOCTPOEHUE, aBTOMOOMIIECTPOCHHE,
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)

CTyneHT, W3ydYaromuid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyrod CTOPOHBI, JOJIKEH HAYUYUThCS] IPUMEHATh TEOPETUUCCKUE 3HAHUS HA MPAKTHKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIEC OIpeNeieHHs AUCIUILINHBI,
YMETb NPUMEHSTh OJYUCHHBIC 3HAHUSA [IPU PEIICHUH 3aJJaHUN TEKYIIErOo KOHTPOJS yCIIEBAEMOCTH.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIIEHUS BCEX JICKIIH, TTPElyCMOTPEHHBIX IPOTPaAMMOI;
— BeJICHUS KOHCIICKTA 3aHSITHH;

— CaMOCTOSTENbHOM paboThI CTyJCHTA.

CamocrosTenbHast paboTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelieHue 3a/1a4, IpeaIaracMblx CTyIEHTaM Ha 3aHATUSX;

— IIOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

ITokazareneM BiajieHUs MaTEpPHAIOM CIIYKUT YMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCUUIUIMHBL. BakHO AOOWTHCS MOHMMAaHUSI K3y4aeMOro MaTephalia, a HE MEXaHHYeCKOro €ero
3anomuHaHud. [Ipu 3arpyaHeHMM M3ydeHMs OTIENbHBIX TEM, BOIPOCOB, ClleAyeT oOpamiarbes 3a
KOHCYJBTAIlMsIMU K IIpenoAaBareao. Bo3MoKeH npoMeKyTOUHBIN KOHTPOJIb 3HAHUH CTYJIEHTOB B BUJE
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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN MareMaTHueCKHe MOAENM JUIsi  OIMCAHUS  W3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIIECCOB, OIICHNUBATH KAY€CTBO pa3pabOTaHHON
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC

HayqHBIC PC3YJIbTATbI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUYCHUA TUCHHUILIMHBL «XuMmudeckas (I)I/I3I/IK8. KOMITO3UITMOHHBIX MAaTCPHUATIOB» 06yqa10m1/1171051
JOJIKCH:

3HATb:

- KJIACCHU(PHMKALIMIO MOJMMEPHBIX KOMITO3UIIMOHHBIX MaTepHajIoB;
- OCHOBHBbIC (IU3UKO-XMMUYECKHE HapaMeTpbl M XapaKTEPUCTHKH IOJUMEPHBIX KOMITO3UIIMOHHBIX
MaTepraos.

yMeTh:

- BBI6I/IpaTB METOAbBI I/ICCJ'IG,Z[OBaHI/Iﬁ MMOJIMMCPHBIX KOMITO3UITMOHHBIX MATCPHUAJIOB;
- OIIPCACIIATD SKOHOMHNYCCKHUE XapAKTCPHUCTUKHU IMOJTMMEPHBIX KOMIIO3UIIMOHHBIX MAaTCPUAJIOB.

BJIAA€Th:

3. Ilep

4. llep

- [IoaxogaMu K pa3pa60TKe HOBBIX IMOJIMMCPHBIX KOMITO3UITMOHHBIX MATCPHUAJIOB,
- MNPUHOUINIHAJIBHBIMU TEXHOJIOTMYCCKUMU CXEMaMU pa3pa6OTKI/I IMOJIMMCPHBIX KOMIIO3UIIMOHHBIX
MaTcpualioB.

€4eHb TUINOBBIX (IPUMEPHBIX) BONIPOCOB, 3aJaHMIi, TeM JIJIf HOATOTOBKH K TEKYIEMY KOHTPOJIIO

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MIPOIUION JICKIUU UM B KOHLE 3aHITHUS 110 POMJEHHOMN TEME.

€4YCHb THUIIOBBLIX (l'lpl/IMeprIX) BOIIPOCOB U TE€EM IJIA IPOBEACHUSA l'lpOMe)KyTO'-lHOﬁ aTTeCTalluu

o0yuarumuxcst

Bonpocs! k auddepeHunpoBaHHOMY 3a4eTy:

1. Bricokomnpounsie apmupoBanHbie [IKM; ycuneHHble KOPOTKMMM BOJOKHAMHM W IJIACTHHYATBIMU
HaIOJIHUTEIIIMU TIKM; JHACTIEPCHOHAIIOJIHEHHBIE IIKM; MOJIMMEP-TIOJIMMEPHBIE CMECH,
MEHOMTOIMMEPHBIEC MaTeprabl, KOMOMHIUPOBAHHOE HATIOJIHEHUE TTOJIMMEPOB.

2. lenun ¥ 3agaud HANOJHEHUS NOAUMEPOB. Ponb CBA3YIOINIMX B BBICOKOIPOYHBIX KOMITO3UTAX C
HETPEePhIBHBIMH BOJIOKHAMH KaK CpPEAbI [T Mepeladud HApSKSHUs] MEXIy BOJIOKHAMH U MOTIIOMICHHUS
SHEPIruu NpU pa3pylICHUH.

3. JlucniepcHble HAMONHUTENN IJIs TOBBIIMICHUS JXECTKOCTH, CHIDKEHHUS YCaJKU TpH (HOPMOBaAHUHU
W3JIeNNi, yAelIeBIeHHe, NPUAAHUS CIENHUATbHBIX CBOMCTB - HETOPIOYECTH, H3HOCOCTOHKOCTH,
W3MEHEHUS KOX(PQUIMEHTa TPEHHUS, OJIIEKTPO- W TEIUIONPOBOAHOCTH M Tp. YCHIUBAIONIUE
KOPOTKOBOJIOKHUCTBIE M TUTACTUHYATHIE HANIOJHUTENN. YPOBEHb MOBBIIIEHUS KECTKOCTH, MPOYHOCTH,
WU3MEHEHUS YIApHOU BSI3KOCTH.




3. Ionumep-nonuMepHbie cMecH, Moaudukanus cBOWCTB. [1oBBINIEHNE YIApPHOH BS3KOCTH XPYIKHX
nonumepoB. IlenononuMepusie Marepuainbl. CHHKEHHE Beca MPH COXPAHEHUH (PU3MKO-MEXaHUYECKUX
cBoiicTB. [IpeumyiecTBa KOMOMHHUPOBAHUS Pa3IMYHBIX HarogHUTENe. Poib moBepxHOCTH pasnena
(a3 u cienuanbHBIe METOIbI 00PaOOTKH MOBEPXHOCTH HAIIOJIHUTENEH U CO3AaHMUs TIEPEXOAHBIX CIIOEB.

4. HanomHurtenmu W apMHpyMOLHe Marepuaibl MuHepalbHbIe IUCIEPCHBIC HANOIHUTENIH. Mer,
KAOJIMH, KBapIl, METAJUIMYECKUE MMOPOLIKH, MATHUTHBIC HATIOJIHUTEIH, THAPOOKHCH AIFOMUHUS, OKUCH
CYPBMBI U JIp. aHTUITUPEHBI, Caxka, rpadut, MUKpochepsl.

5. CpolicTBa, Ha3HAYCHUE, MACIITA0BI IPOU3BOJICTB, JKOHOMUYECKHUE TTOKa3aTesin. MeToIbl MOAr0TOBKH
HaIlOJHUTENICH U 00pabOTKH MOBEPXHOCTH. 2. KOPOTKOBOJIOKHUCTBIC M IUIACTUHYATHIC HATIOMHUTEIIH.
Cwmkar Kanblys, acOecT, MUKPOTOHKHE BOJIOKHA, PyOJIICHHBIE CTEKIITHHBIC W 0a3aJbTOBBIE BOJIOKHA,
HUTCBH/IHBIE MOHOKPHCTAJUIBl, CIIONA, TajJlbK M JAp. YellyHYarble W JICHTOYHBIC HAIOJHHUTEIIH.
ApMupyromie MaTepraibl Ha OCHOBE BOJIOKOH (Marel, Oymara u mp.). [lomyueHwe, moaroroBka k
NPUMEHEHHI0, 00pabOTKa MMOBEPXHOCTH. YCHIIMBAOIIEE AeHCTBIE. DKOHOMUYECKUE XapaKTEPUCTUKH.

6. HempepriBHBIE BOJMOKHAa W apMmupyoue Marepuanbl. CTekIsHHbIE, 0a3aabToBbIE, OOpHBIE,
YIJIEpPOAHbIE, KEpaMHUECKHE, METAIIMYECKUEe, OpraHMYecKue MOJUMEpHbIE BOJNIOKIA. HuTH, KryTsl,
TKaHHbIE MaTe€pHalbl HA OCHOBE BOJIOKOH OHOTO copTa M rubpuaHble. [lepepaboTka BOJIOKOH B TKaHH,
3aMaciMBaTeNH, allpeThl U T.1.

7. Tonumepusie matpunpl. [lomumepHble MaTpuisl i BbicokonpodHbix [IKM. TpeGoBanust k
MarpuiaM. XUMHYECKasi U TOIOJIOIMYECKasl CTPyKTypa CeTYaThbIX IIOJIMMEpOB. MeTombl CHUHTE3a U
OTBEPKACHUS MOMMAI(DUPHBIX, AMOKCUAHBIX M Jp. coenuHeHHd. OCHOBHBIC (M3UKO-MEXaHHUYECKUE,
du3nuecKue 1 XUMUYECKHE CBOMCTBA CBA3YIOIIMX.

8. Cesmyromme s temiocroiikux [IKM. Tlommamuasl, mOmMUMUIB, KpPEeMHHHOPTaHUYECKHE
coeHeHusl. MeTonpl CUHTE3a, OCHOBHBIE (DM3MKO-MEXaHHYECKHE M Jp. CBOMCTBA, TEIIOCTOMKOCTS,
TEPMOCTOHKOCTb. YIIIEPOAHbIE MATPHUIIbI, HCXOAHbBIE COEANHEHHUS, METO/II TEPMOOOPAOOTKH, OCHOBHBIE
XapaKTEPUCTHKHU.

9. Marpulbl Ha OCHOBE TEPMOIUIACTHYHBIX MOJMMEPOB (AJIs1 HAIOJHEHUS AUCIIEPCHBIMU YaCTHLIAMHU).
Breibop MarpuuHOro monmMmepa. BimsHue XUMHYECKOH CTPYKTYpHI IOJMMEPHOM MAaTpullbl Ha
XapaKTEPUCTUKH HANIOJIHEHHBIX MaTepuaioB. [lonuaTuneH BEICOKOH II0THOCTH, nonunponuiex, [I1BX,
nonuamMuel, nonudopmansaerun, [IBT w ap. Momudukanus TOMMMEPOB € MEIbI0 YITyYIICHHS
B3aUMOJICIICTBUS C HAITOJIHUTEIEM.

10. Texnonorus nomyueHus u nepepadorku [IKM. Metoasl mepepaOOTKH 1 U3TOTOBICHUS U3ICTUI U3
apmupoBaHHbiX [IKM - HaMoTKa, BbIKJIajKa, peccoBanue, nantpysus. [lony®abpukarel s MeTo/Ia
"cyxoii" HamoTku (mpenperu). TexHomorumueckwe TpeOOBaHHS K apMHUPYIOLIEMY Marepuany u
CBA3YIOLTUM 17151 "'cyXxoil" ¥ "MOKpOH" HAMOTKHU.

11. IlpuHnunuaneHble TexHONorudeckue cxembl nonayueHuss [IKM, HamonHEHHBIX AMCIEPCHBIMU
JacTUIAMH M BOJIOKHAMH. TexHonorudeckoe oOopynoBanue. TpeOoBaHHS K HANOJIHHUTENIO H
MOJIMMEpY, ammnpersl. Peonorust HAmoJIHEHHBIX CHUCTEM M METOAbl MX NepepaboTKu B M3IETHs.
[Tonumepu3anMoOHHOE HANOJIHEHUE. BBICOKOHANOMHEHHBIE MaTepualbl, BBIOOP paclpeaeieHUs o
pasmepa ¥ croco0bl epepadOTKU ITUX MaTEPUAIIOB.

12. TexHOJIOTUS MOTYyUYESHNS TIEHOMIOIMMATEPHUANIOB, YACTHYHO BCTIEHEHHBIX MaTe€pUaioB B KOMOMHALINU
C Ipyr'MMH THIIaMU HanojHuTenei. arerpansusle - nenomactsl. CoiictBa [IKM (10 gacos)

BOHpOCLI K 3K3aMCHY:

1. IIpoyHOCTB, BA3KOCTDH pa3pylIeHHUs], yCTAIOCTb.

2. OOmme TmpencTaBICHUS O MEXaHM3MAaX pa3pyLICHUs. XPYIKUE MOJIMMEPHl, HAalOJIHEHHbIE
NACTUYHBIMU  IToJUMepaMH. XpYyNKHE€ M BSI3KME MAaTpPUIbl, HAIOJHEHHbIE JUCIIEPCHBIMU
MUHEpaIbHBIMU  HanosnHATenssMu. [IKM ¢ gucnepcHBIMM  BOJIOKHAMH W TUIACTUHYATBIMH
HanonauTessiMu. [TKM, apmMupoBaHHbIe HEMPEPBHIBHBIMUA BOJIOKHaMU, ruOpuanbie. [IKM.

3. VYmpyrue u Bsskoynpyrue cBoiictBa [IKM. CpoiictBa wusorponubix [IKM, HamogHEeHHBIX
JIUCTIEPCHBIMM ~ YacTHIIaMH, BOJOKHAMH W  IJIACTUHYATBIMKM  HamonHuTesnssMu.  CBoiicTBa
OJTHOHAIpPAaBJICHHBIX BOJOKHUCTBIX [IKM, pacuér CBOWCTB cloOHMCTHIX TIACTHKOB. OcobeHHOCTH
ucnbiTaHuy Ha 13ru0 [TKM n npuHIMIBI MOTyYeH!s] MAKCUMAJIbHO KECTKUX KOHCTPYKIIMH.

4. TemmoBoe pacmmpeHue, Temno- u anekrponpoBogHocTs [IKM. Tepmuueckoe pacmmpenue
m3otponHbix I[IKM, Meromsl pacuéra ¢ cpaBHEHHE C OSKCIEpPUMEHTOM. TeruioBoe paciIupeHue
agmzorponHbelx IIKM. Temnmo ®  27€KTpPONpPOBOAHOCTh  AucHepcHOHanoNHEeHHbIX [IKM  u
neHononumarepuanos. Kputuueckue KOHIEHTpaLUU HANIOIHUTENS. DJIEKTPOIPOBOISIINE BOJIOKHA U
apmupoBanHbie [IKM.



5. Toprouects [IKM. OcHOBHBIE TIPOIECCHI, MPOTEKAIOIINE MTPH TOPEHUHU TOJMMEPHBIX MaTEpUaioB B
KOHJCHCUPOBaHHOW M Tra3oBOM cpenax. MeToapl CHIDKEHHsI TOPHOYECTH MOIMMepoB. OCOGEHHOCTH
ropenusi [IKM. Beenenue namonmHutesnei (HETOPIOUMX M WHTHOMPYIOIIUX TOPEHHE), KaK METO[
cHkeHus roprouectd [IKM. Monudukanust cBA3yOMUX U HAOJIHUTENEH anTunupeHamu. Haunbonee
pacnpocTpaHEHHbIE aHTUIIHPEHBI U COBPEMEHHBIE NIPEJICTABIIEHUS O MEXaHU3ME UX ACHCTBUS.

6. Koncrpykumonnsle BomokHucThie IIKM, TpeboBaHus, K HHUM U MpHMEHEHHE B aBHAIIWH,
CYIOCTPOCHHH, TPAHCTIOPTE, aBTOMOOMIIECTPOCHUH, MAIIMHOCTPOCHUH, a9POKOCMUYECKOHN TEXHUKE.

7. IIKM, apMupoBaHHBIE JUCIEPCHBIMH BOJIOKHaMH, Ha OCHOBe monmdTHieHa, [IBX, monmadupos,
MOJIMaMH/IOB, MOJIUIPOIIWICHA U Ip. U UX NPUMEHEHHE B MALIMHOCTPOCHUH, aBTOMOOHMIIECTPOCHUH U
mp.

8. HamonHeHne nucnepcHBIMH MHHEPAJIbHBIMU HAITOJHUTEISIMHU - CPEICTBO IKOHOMHMH HOJIHUMEPOB H
MoAU(UKAIMK CBOWCTB (yBEIMYCHHE KECTKOCTH, CHWKEHHE YCaJOK IpH (OPMOBAHUH, W3MEHEHHUE
TEIUIOBOTO PACHIMPEHHUS, TEIJIO- U AJIEKTPONPOBOAHOCTH, CHIXKEHUE TOPIOYECTH U TIP. ).

9. XécTkue neHonolMMepHble MaTepuallbl Majoro yAelIbHOIO Beca Kak TEIIO U 3BYKOU3OJUPYHOILUE
MaTtepuanbsl B CTPOUTENbCTBE. BricokoHamonHeHHble IIKM Ha ocHOBe mepinra M Jp. HOPUCTBIX
HamoJHUTeNel. BclieHeHHbIe  Marepuajbl  CpPEeHETO  YIENBHOTO  Beca, Kak OONerdéHHbIC
KOHCTPYKIIMOHHBIE ~ Marepuaybl. [IpuMeHeHWe MATKMX  TEHONOJMMEPHBIX  MaTepHuajoB B
CTPOUTENBCTBE, ObITY U Ip. VIHTErpanbHble MEHBI - HOBBIM THUI TEPMOIUIACTUYHBIX KOHCTPYKIIMOHHBIX
MaTepraos.

10. DnexTponpoBoOAsIINE, TEIUIONPOBOAALINE U dMeKTpon3osinnonHble [IKM B anekTpoTexHuueckon
IIPOMBIIIJICHHOCTH, MAIMHOCTPOCHUU W HAPOIAHOM XO3sHCTBE. BO3MOXXHOCTb 3aMEHBbl ILIBETHBIX
METaJUIOB, HEPXABEIOLIEH CTalM Mare puajlaMd Ha OCHOBE IIOJMATHIICHA, IOJMIPONHIIEHA H
HEHACBIIIEHHBIX TOINA()UPOB.

[Tpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.

1. IIpo4HOCTB, BA3KOCTh pa3pylICHHUs, YCTATIOCTb.

2.KécTkue meHomoaMMepHbIe MaTepHalibl MAJIOTO YAEIbHOTO Beca KakK TEIUIO U 3BYKOM3OJIMPYIOIIHNE
Marepuasibl B CTpouTenbcTBe. BricokonamonmHennsle IIKM Ha ocHOBe mepsiuTa M Jp. MOPUCTBIX
HamonHuTeNneld. BcneHeHHble Marepuaibl  CpeJHEro  YIeNbHOTO  Beca, Kak OOJerdyéHHble
KOHCTPYKLMOHHbIE ~ Marepuanbl. [IpuMeHeHHMe  MATKMX  [EHONOJMMEPHBIX  MaTepualoB B
CTPOUTENBCTBE, OBITY U Ip. MHTErpanbHble IEHBI - HOBBIM THIT TEPMOIUIACTUYHBIX KOHCTPYKLIMOHHBIX
MaTepuaoB.

[Ipumep 2.

1.TeruioBoe pacuupenue, Temio- U anekrpornpoBofgHocth [IKM. Tepmuueckoe pacuimpenue
n3otponHbeix IIKM, Meronel pacuéra ¢ CpaBHEHHE C OKCIEPUMEHTOM. TeIuioBo€ pacIIupeHHe
aguzorponHbix IIKM. Temnmo w©  37eKTpONMPOBOAHOCTh  AucrnepcHoHamonHeHHbIX [IKM  u
neHononumarepuainoB. Kputuueckne KOHIEHTpaUUW HAMOIHUTENS. DJIEKTPOIPOBOISIINE BOJIOKHA U
apmupoBannbie [IKM.

2.2NneKTponpoBOAIINe, TEIUIONPOBOIALINEe U 3eKkTponsossiironHeie [IKM B anexTpoTexHudeckon
MPOMBIIICHHOCTH, MAIIMHOCTPOCHWH W HAPOAHOM XO35AHCTBE. BO3MOXKHOCTH 3aMEHBI IIBETHBIX
METaJIJIOB, HEp)KaBEIOLIeH CTajlu MaTe puajaMd Ha OCHOBE IIOJIMITWIECHA, IOJIMIIPONMIEHA H
HEHACHIIIEHHBIX MOJINI(PHUPOB.

Kpurepun oneHuBaHus

Onenka ommyHO 10 OamioB - BBICTABISCTCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka omM4YHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.



Ouenka omM4HO 8§ Oa/uIOB -  BBICTABISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ylOBIETBOPUTEIbHO 4 Oamia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTEIBHO 1 0ayl - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBexeHHun ycTHOro AuddepeHIMPOBaHHOIO 3adeTa B 9 cemecTpe Onpoc MPOBOAUTCS IO
ouneram. B 10 cemecTpe ycTHBIN 3K3aMeH MPpoBOAUTCs 1o Omneram. Onpoc cTyneHTa Ha Aud. 3aduere u
9K3aME€HE HE J0JIKEH IIPEBbIIIATh | aCTPOHOMUYECKOIO Jaca.



