®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 "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
nHpOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pelIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MaTeMaTHUeCKUe MOAETM Ui  ONHCAaHUS  H3y4aeMbIX
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHOU
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH




AHAJIM3UPOBATh HAYYHBIC HpO6J'IeMLI, noJIy4darb

HOBBIC

Hay4Hble Pe3yJbTaThl

[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 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,
- 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)

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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pelIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MareMaTHUeCKUe MOAETM Ui  ONHCAaHUS  H3y4aeMbIX
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHAIM3UPOBATH HAYYHBIC MPOOIEMBL, MoIy4arh [[IK-1.3 CrocobeH NpUMEHATh TeopeTHueckue u  (WIH)

HOBBIC HayIHBIC PE3YIIbTaThI 9KCIIEPUMEHTANIBHBIE METOABI UCCIEN0BAaHUI K KOHKPETHOU
Hay4yHOW 3ajadye M MHTEPIPETHPOBATH  IIOJIYYECHHBIC
pe3yabTaThl

2. Iloka3arei OLleHUBAHUS KOMIIEeTeHITHH

B PE3YIbTATC U3YUYCHUA NUCHHUILIMHBL «XuMudeckas (I)I/I3I/IK8. KOMITO3UITMOHHBIX MATCPHUATIOB» 06yqa10m1/1171051
JOJIKCH:

3HATh:
- KJIACCU(PHMKALIMIO MOJMMEPHBIX KOMITO3UIIMOHHBIX MaTepHajIoB;
- OCHOBHBIC (DU3UKO-XMMHUYECKHE NapaMeTpbl M XapaKTEPUCTHKH ITOJUMEPHBIX KOMITO3UIIMOHHBIX
MaTepraos.

yMeTh:

- BBI6I/IpaTB METOAbI I/ICCJ'IG,Z[OBaHI/Iﬁ MMOJIMMCPHBIX KOMITO3UITMOHHBIX MATCPHUAJIOB;

- OIIPCACIIATD SKOHOMHNYCCKHUE XapPAKTCPHUCTUKHU IMOJTMMEPHBIX KOMIIO3UIIMOHHBIX MATCPUAJIOB.
BJIAA€Th:

- [IoaxogaMu K pa3pa60TKe HOBBIX IMOJIMMCPHBIX KOMITO3UITUOHHBIX MATCPHUAJTIOB,

- MNPUHOUINIHUAJIBHBIMU TEXHOJIOTUYCCKUMU CXEMaMU pa3pa6OTKI/I IMOJIMMCPHBIX KOMIIO3UIIMOHHBIX

MaTcpualioB.

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

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromMMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC 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. Bricokomnpounsie apmupoBanable [IKM; ycuneHHble KOPOTKMMM BOJOKHAMHM W IJIACTHHYATBIMU
HamoyauTeIIMu  TIKM; nucnepcHoHanonHenusle  [TKM; MOJMMEP-TIOJIMMEPHBIE  CMECH,
MEHOMTOIMMEPHBIEC MaTepraibl, KOMOMHIUPOBAHHOE HATIOJIHEHUE TTOJIMMEPOB.

2. lenun ¥ 3agaud HANOJHEHUS NHOIUMEPOB. Ponb CBA3YIOHNIMX B BBICOKOIPOYHBIX KOMITO3UTAX C
HETPEePhIBHBIMH BOJIOKHAMH KaK CpPEAbI [T Mepelaur HAMPSKEHUsS] MEXIy BOJIOKHAMH U MOTIIOMICHHUS
SHEPIuM OpU pa3pylICHUH.

3. JlucniepcHble HAMONHUTENW IJIs TOBBIMICHUS JXECTKOCTH, CHIDKEHHUS YCAJKU TpH (HOPMOBaAHUHU
W3JIeNNi, yIelIeBIeHHe, NPUAAHUS CIENHUATbHBIX CBOMCTB - HETOPIOYECTH, H3HOCOCTOHKOCTH,
W3MEHEHUS KOX(PQUIMEHTa TPEHHUS, OJIEKTPO- W TEIUIONPOBOAHOCTH M Tp. YCHIUBAIONIUE
KOPOTKOBOJIOKHUCTBIE M TUIACTUHYATHIE HANIOJHUTENN. YPOBEHb MOBBIIIEHUS KECTKOCTH, MPOYHOCTH,
WU3MEHEHUS YIApHOU BSI3KOCTH.

3. Iomumep-monuMepHbie cMecH, MoauUKanus CBOUCTB. [IoBBIIIEHHE yIapHOI BSA3KOCTH XPYITKHX
nonumepoB. [leHononuMepHbie Marepuainbl. CHIDKEHHE Beca MPHU COXPaHEHWH (DU3MKO-MEXaHUIEeCKHX
cBoiictB. [IpenmymiecTBa KOMOMHUPOBAHUS PA3IMYHBIX HamodHHUTENeH. Ponbk moBepXHOCTH paszzerna
(a3 u crienuanbHbIe METO/IbI 00PabOTKY MOBEPXHOCTH HATIOJIHUTENCH U CO3/IaHuUs TICPEXOAHBIX CIIOEB.




4. HamomHuTenu W apMHpyOIIFEe MaTepuaibl MuHEpanbHBIE AWCIIEPCHBIC HAMOMHUTENH. Melr,
KaOJIMH, KBapll, METAJUNINYECKHUE MOPOIIKH, MATHUTHBIE HAIMTOJHUTENH, THAPOOKHUCH aIOMUHUSA, OKHCH
CYPBMBI U JIp. aHTUITUPEHEI, CaXa, rpaduT, MUKPOCQEPHI.

5. CpoiicTBa, Ha3HaYCHHE, MACIITA0BI TPOU3BOJICTB, SKOHOMUYIECCKUE TTOKa3aTeu. MeTO/IbI TOJrOTOBKH
HarnoJHUTENeH u 00pabOTKH MOBEpPXHOCTH. 2. KOPOTKOBOJIOKHHUCTHIE U TIJIACTHHYATHIC HAITOIHUTEIH.
Cunmkar xaublusi, acOecT, MUKpOTOHKHE BOJIOKHA, pyOJIEHHBIE CTEKIISTHHBIC M 0a3ajbTOBBIE BOJIOKHA,
HUTEBUJHBIC MOHOKPHCTAJUIBI, CIIOJA, TAJIBK MW Jp. YClIyWdaTble W JICHTOYHBIC HAIIOJHUATEIH.
ApMupyrolpe marepuaibl Ha OCHOBE BOJIOKOH (MaThl, Oymara um mp.). [lomydyenme, momroroBka x
MIPUMEHEHHIO, 00padO0TKa MMOBEPXHOCTH. YCUIIMBAOIIEE JCHCTBIE. DKOHOMHUYECKHIE XapaKTePUCTHKHY.

6. HempepeiBHbIe BOJOKHa W apMmupylomme wmarepuanbl. CTekisHHble, 0a3aibToBbIC, OOpPHBIE,
YIJIEpPO/HbIE, KEpaMHUECKHE, METAINIMYECKUE, OpraHMYECKUe IOJUMEpHbIE BOJIOKIA. Hutu, XKrytsl,
TKaHHBIC MaTepHaJibl HA OCHOBE BOJOKOH OJHOTO copTa M rubpuansie. [lepepaboTka BOIOKOH B TKaHH,
3aMaciIMBaTesy, allpeTsl U T.1.

7. Tomumepusie MaTpuipl. [lomumepHble MaTpuibpl it BbicokompodHbIX [IKM. TpeGoanust k
MaTpuIiaM. XUMHUYECKass M TOMOJOrMYecKass CTPYKTypa CETYaTbIX IOJUMEPOB. MeETOonbl CHHTE3a U
OTBEpP)KICHUS TONMI(DUPHBIX, SMOKCUIHBIX M Jp. coenuHeHuil. OCHOBHbIE (DU3NKO-MEXaHHUYECKHE,
¢u3nYecKre U XMMUYECKUE CBOIICTBA CBS3YIOIIUX.

8. Cesyromme ans temtoctoiikux [IKM. Ilonmuamuapl, HOMMUMUABIL, KPEMHUHOPIaHUYECKHE
coeflMHEeHUs1. MeTollbl CUHTE3a, OCHOBHBIE (DM3MKO-MEXaHUYEeCKHe W JIp. CBOMCTBA, TEIIOCTOWKOCTS,
TEPMOCTOHKOCTh. YIIIEpPOJHbIE MaTPHLIbI, UCXOJHBIC COSAMHEHUS, METOABI TepMOOOPaOOTKH, OCHOBHBIC
XapaKTEPUCTUKH.

9. Marpulbl Ha OCHOBE TEPMOIUIACTUYHBIX MOJIMMEPOB (AJI1 HAIIOJHEHUS AUCIEPCHBIMU YaCTHLIAMU).
Breibop marpuuHOro mnonmmepa. BimsHue XUMHYECKOH CTPYKTYpBI IIOJIMMEPHOM Marpuibl Ha
XapaKTEPUCTUKH HAINOJHEHHBIX MarepuaioB. [IoM3THIIEH BBICOKOM TUIOTHOCTH, ITosiunponuieH, 11BX,
nonuamMusl, nonudopmansaerun, [IBT u ap. Momudukanus HOIMMEPOB € LEIbIO YITyYIICHHS
B3aMMOJICHCTBUSI C HAIIOJIHUTEIIEM.

10. Texuonorust monmyueHust u nepepadborku [IKM. MeToabl mepepaOoTKH ¥ H3TOTOBJICHUS U3JICITUI 13
apmupoBansbix [IKM - HamoTKa, BbIKJIagKa, npeccoBanue, nanrpysus. [lomydabpukarsl 1 MeTona
"cyxoit" HamoTkm (mpenperu). TexHomorudeckwe TpeOOBaHHUS K apMHUPYIOIIEMY MaTepuany u
CBSI3YIONTUM 15 "'cyXoii" ¥ "MOKpOH'" HAMOTKHU.

11. IlpuHuunuaneHble TexHOJMOTHUYecKHUe cxeMbl nonydenus I[IKM, HanmoJHEHHBIX AUCTIEPCHBIMU
YacTHLIAMH W BOJOKHaMH. TexHomormueckoe obopynoBaHue. TpeOoBaHMS K HANOJIHUTENIO H
MOJIMMEpY, anmnpeTsl. Peosorust HamoJHEHHBIX CHCTEM M METOAbl MX MepepaboTKH B M3IENHS.
[Tonumepu3alMoOHHOE HAaroJMHEHHe. BBICOKOHANONHEHHbIE MaTepualibl, BBIOOP paCHpeieIeHus 0
pasmepa u croco0bl HepepabOTKU 3TUX MaTEPHAIIOB.

12. TexHODOTHA MOTYYEHHS MTEHOMIOIUMATEPHUAIOB, YACTHYHO BCIICHEHHBIX MaTepruajjoB B KOMOMHALIUT
C Ipyr'HMMH THIIaMU HarnonmHuTesei. arerpaibable - nenormiacTsl.CeoiictBa [IKM (10 gacos)

Bomnpocs! k 3k3aMeHy:

1. IIpouHOCTB, BI3KOCTb Pa3pyILIEHUs, YCTAIOCTb.

2. OOmme mpeACTaBICHUS O MEXaHU3Max paspymeHus. XpyHKHe IOJUMEpbl, HAIOJIHCHHBIE
UIACTUYHBIMU ~ TOJMMEpPaMH. XPYHKHE M BA3KHE MATPHUIBl, HAMOJHEHHbIE JUCHEPCHBIMH
MuHepaibHbIMM  HanosnHutensmu. IIKM ¢ nucnepcHbIMH — BOJIOKHAMM M IUIACTUHYATHIMU
Hanonautesnsamu. [TIKM, apmupoBanHble HenpepbIBHBIMUA BOJIOKHaMU, ruopuanbie. [IKM.

3. VYmpyrue wu Bsaskoynpyrue cBoiictBa I[IKM. CpoiictBa wm3orporHbix [IKM, HanmomHEHHBIX
TUCHEPCHBIMH ~ YacTHIIaMH, BOJIOKHAaMH M  IJJaCTHHYaTBIMU  HamonHutensmMu.  CBoiicTBa
OJHOHANpaBJIeHHBIX BONOKHUCTBIX [IKM, pacuér cBoHcTB cioucThix miacTHKOB. OcoOeHHOCTH
ucnbiTaHuy Ha 13ru0 [TKM 1 IpuHIMIEI TOTyYeHUs] MAKCUMAIILHO KECTKUX KOHCTPYKIIHHA.

4. TemmoBoe pacmmpeHue, Temio- U anekrpornpoBogHocTh [IKM. Tepmuueckoe pacmmpenue
n3otponHbix IIKM, Meronsl pacuéra ¢ CpaBHEHHE C OKCIEPUMEHTOM. TeIioBO€ pacIIupeHHe
aguzorponHbeix IIKM. Temnmo w©  3J€KTpONMPOBOAHOCTh  AucrnepcHoHamonHeHHbIX [IKM  u
neHononumarepuanoB. Kputuueckne KOHIEHTpaUWW HAMOIHUTENS. DJIEKTPOIPOBOISIINE BOJIOKHA U
apmupoBannbie [IKM.

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



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

7. TIKM, apMupoBaHHBIE JUCIEPCHBIMH BOJIOKHaMH, Ha OCHOBe monmdTHieHa, [IBX, monmadupos,
MOJIMaMH/I0B, TIOJIHUIPOIIWICHA U Ip. U UX NPUMEHEHHE B MALIMHOCTPOCHUH, aBTOMOOHMIIECTPOCHUH U
mp.

8. HamonHenue aucriepcHBIMA MHUHEPAJIbHBIMU HAIOJHUTEISIMU - CPEIACTBO SKOHOMHUHU MOJIMMEPOB H
MoAU(UKAIMK CBOWCTB (yBEIMYCHHE KECTKOCTH, CHWKEHHE YCaJOK IpH (OPMOBAHUH, W3MEHEHHUE
TEIUIOBOTO PACHIMPEHHUS, TEIJIO- U JIEKTPONPOBOAHOCTH, CHIXKEHUE TOPIOYECTH U TIP. ).

9. XécTkue neHonoIMMepHble MaTepuallbl Majoro yAelIbHOIO Beca Kak TEIIO U 3BYKOU3OJUPYHOIUE
Marepuaisl B CTpouTenbscTBe. BricokonamonHennsle I[IKM Ha ocHOBe mepinuTa U Jp. MOPUCTBIX
HamoNHUTeNel. BclieHeHHbIe  Marepuaibl  CpPEeHETO  YIENBHOTO Beca, Kak OONerdéHHbIC
KOHCTPYKUMOHHBIE ~ Marepuaibl. [IpuMeHeHHMEe  MSATKMX  IICHONONMMEPHBIX  MarepuaioB B
CTPOUTENBLCTBE, ObITY U Ip. VIHTErpanbHble MEHBI - HOBBIM THUI TEPMOIUIACTUYHBIX KOHCTPYKIIMOHHBIX
MaTepHaoB.

10. DnexTponpoBoOAsIINE, TEIUIONPOBOAALINE U dMeKTpon3osiunonable [IKM B anekTpoTexHuueckoi
[IPOMBIIIJICHHOCTH, MAIIMHOCTPOCHUU M HAPOAHOM XO3sHCTBE. BO3MOXKHOCTb 3aMEHbl ILIBETHBIX
METAJIJIOB, HEP)KaBEIOLIeH CTajlli MaTe puajaMd Ha OCHOBE NOJIMITWICHA, MOJHUIPONWICHA H
HEHACBIIIEHHBIX TOINA()UPOB.

[Tpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.

1. IIpo4HOCTB, BA3KOCTh pa3pyLICHHUs, YCTATIOCTb.

2.KécTkue meHomoaMMepHbIe MaTepHalibl MAJIOTO YAEIbHOTO Beca KaK TEIUIO U 3BYKOM3OJIMPYIOIINE
Marepuasisl B CTpouTenbcTBe. BricokonamonmHennsle IIKM Ha ocHOBe mepiuTa M JAp. MOPHUCTBIX
HamonHuTeneld. BcneHeHHble Marepuaibl  CpeJHEr0  YIENbHOTO  Beca, Kak OOJerdyéHHble
KOHCTPYKLMOHHbIE ~ Marepuanbl. IlpuMeHeHHMe  MATKMX  IEHONOJMMEPHBIX  MaTepualoB B
CTPOUTENBCTBE, OBITY U Ip. MIHTErpanbHble IEHBI - HOBBIM THIT TEPMOIUIACTUYHBIX KOHCTPYKLIMOHHBIX
MaTepuaoB.

[Ipumep 2.

1.TeruioBoe pacumpenue, Temio- U anekrpornpoBogHocts [IKM. Tepmuueckoe pacuimpenue
n3otponHbeix IIKM, Meronel pacuéra ¢ CpaBHEHHME C OKCIEPUMEHTOM. TeIioBo€ pacIIupeHHe
aguzorponHbix IIKM. Temnmo w©  37eKTpPONMPOBOAHOCTh  AucrnepcHoHamonHeHHbIX [IKM  u
neHononumarepuainoB. Kputuueckne KOHIEHTpaUWW HAMOIHUTENS. DJIEKTPOIPOBOISIINE BOJIOKHA U
apmupoBannbie [IKM.

2.2NneKTponpoBOAIINe, TEIUIONPOBOIALINEe U 3eKkTponsossiiuonHbie [IKM B anexTpoTexHudeckon
MPOMBIIUICHHOCTH, MAIIMHOCTPOCHWU W HAPOAHOM XO35AHCTBE. BO3MOXKHOCTH 3aMEHBI IIBETHBIX
METaJIJIOB, HEp)KaBEIOLIeH CTajlu MaTe puajaMd Ha OCHOBE IIOJIMITWIEHA, IOJIMIIPONIMIEHA H
HEHACHIIIEHHBIX MOJINI(PHUPOB.

Kpurepun oneHuBanus

Onenka ommyHO 10 OamioB - BBICTABISCTCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PELIEHUM.

Onenka omM4YHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oaiya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1rieHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHka HEYIOBIETBOPUTENbHO 1 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)KaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3a/ad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

[Tpu mpoBepeHHnn ycTHOTo AH(dHEpPEHIMPOBAHHOTO 3adeTa B 9 cemecTpe Onpoc MPOBOIHUTCS II0
ouneram. B 10 cemecTpe ycTHBIN 3K3aMeH MpoBoaUTCs 1o Ouneram. Onpoc cTyneHTa Ha aud. 3a4ere u
9K3aMEHE He JIOJDKEH MPEeBHIIaTh | aCTPOHOMUYECKOTO Jaca.



