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Hactoammas paGouas mporpaMma JHCILIDIHHEL YCTAHABRIHEAeT Tpe0oBaHHA K 3HAHHAM H
YMEHHAM 00YHAr0IIerocsa H OTPETesaeT COepsKaHHe H BHAB YIeOHBIX 2aHATHH H OTYETHOCTH.
[Iporpamaa IpegHazHAadUeHa ATA IIpelofapaTeneH, BeOyIHX [MaHHYH [THCIUIUIHHY, H
ofyUaroNHXca TI0 HApaBiIeHH. TMoarotokH 22.04.01 MarepHanmoBemeHHe H TEXHOTOTHH
MAaTEepPHANIOB, H3yHaloIIHX JHCIHIIHHEY « KepaMHYeckHe KOMITOZHIHOHHEIE MATePHAIIEL».
[Tporpanma pazpaboraHa B COOTBETCTBHH C:
- DegepalbHEIM TOCYHAPCTEEHHEIM 00pAz0BATEIHEIM CTAHMAPTOM II0  HAIIPARIIEHHIO
moaroTorkH 22.04.01 MaTtepHamoremeHHe H TeXHOIOTHH MATepHAIOR, YIREPELECHHBIM TIPHKAZO0M
MOH P® ot 24 amperra 2018 r. Ne 306,
- OcHorHOH  ofpazopaTensHOH TIporpammoi — BeICIHere  ofpazoBaHHd 1o TIPodHTIO
« T exXHOIOIHH KOMITOZHTORY HalTpaBIeHHd ITogroToBKH 22.04.01 MaTtepHanoBeneHHe H TeXHOIOTHH
MAaTepHAaIIOR,
- AxameMHYecKHM YYeOHBIM TITaHOM TPodHTT «TeXHOTOTHH KOMITOZHTORY» HAIIPABRICHHT
moaroTorkH 22.04.01 MarepHamoBemeHHe H TeXHOIOTHH MAaTePHAIOR .
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1. Mean, 3a1auu ¥ TWIAaHUPYEMbIe Pe3yJIbTATHI 00VUEeHNS M0 JUCITHTIIIHHE

ITenbio ocBoeHHsT TUCIHILTHHBI «KepaMuieckHe KOMIOZHITHOHHBIE MATEPHAILD) SBJISSTCS
(dhopMHpOBAHHE TOJIYYeHHS 3HAHMH mo mpobGlemMam (OpMHpPOBAHHS CTPYKTYphl H CBOWCTE
MOJUMEPHLIX  KOMITOZHIIHOHHLIX MaTepuasios (IIKM) na ocHoBe
O0yYAIOMMHMCS HABLIKOB M VMCHHH paIfHOHAJIBHOTO BBIOOpa W pa3padoTKH d(¢heKTHBHBIX

KepaMHK H IIpHBHTHC

TeXHOJOTHUCSCKHX MIPOIISCCOB MPOU2BO/ICTRA ASTATCH U U3ISIMH M3 CTCKIIO- U YIVICTIIIACTHKOB.

Fa1auM THCHUILIMHEBIL:

— H3VICHHS KJIACCH(UKAITHH H TCOPSTHICCKHAX OCHOB KoHCcTpyupoBanusa [TKM,

— IpHOOPEeTeHHE HABBIKOB PAallHOHAILHOTO BRIOOpA apMHPYIOMIHX KOMITOHSHTOB H MATPHII,
METO/IOB UX TIOJIYUEeHHS H clTocob0B WX NepepalboTKu;

— (opMHpoBaHHE HABBHIKOB pallHOHAJBHOTO BhIOOpa TexHoJorud marotorieHus ITKM u
pa3paboTKN TeXHOJOTHUCSCKUX MPOIICCCOB MOTYUCHHS KepaMHUK, a TaKkke JAeTajleH U Heaui 03 HUX;

— (dopMHpOBaHHE YMEHHA HCIONL30BaHHs MeTofoB ucnbiTanuil IIKM, koHTpods 3a
TeXHOJOTHUCCKHMH TPOISCCaMU M KAUSCTBOM MOYIASMBIX H3/TCTHH.

OO0yueHHe Mo JUCIHIIIHHS «KepaMHUUecKUe KOMITOZHITHOHHBIC MATSPHANIBI» HAMIPABJICHO HaA
dopMHEpPOBAHHE ¥ 00YIAIONTHXCS CISAVIOMAX KOMIICTSHITHH:

Koa v HanmMeHoB alie

HNHaMKaTophI ToC THKEHHS KOMITe TeHIHI

KOMITETeHI I

1IK-1 HIIK-1.2. PazpaGateiBaeT KOMIUJIEKCHBIE

Criocoben K pazpaloTKe | TEXHOJIOTHUESCKHE pelieHusl TPOH3BOJICTBA M3/SHH W3

KOMIIJIEKCHBIX penieHuH B | KOMITOZHITHOHHBIX MaTEPHAIIOB, TIPUMEH SIS

MPOUBBOJICTBE HU3/Ie]TUH U METOJHK | KOMIIBIOTEPHOE MOJISJIHPOBAHHE.

ucnbitanuii W uccnenosandi | UIIK-1.4. PazpabGateiBaer  MeTOqUKH U Cpe/IcTBa

KOMITOZHITHOHHBEIX MaTepHAIIOB UCTILITAHHH " HCCIIeTOBAHUH 17131 (N1217 u3
KOMITOZHIIHOHHBLIX MAaTEPHATIOB.

1IK-2 HIIK-2.1. PazpabatsiBaeT MEPOIIPHATHSA o

Crocoben OIPEACIBITL | COBEPIICHCTBOBAHHIO HIPOBEIACHHS nabopaTOpPHBIX

SKCILIYATAITAOHHBIE UCTILITAHHH CBIPBA, perperos H TOTOBBIX

XapaKTepUCTHKH, KOMITOZHITHOHHBIX MaTepPHAJIOB.

nporHosupoBate H  onuckiBaTh | MIIK-2.2. Koutpomupyer TeXHOJIOTHYECKHE MPOIECCChI H

ponece JOCTH:KEHHUS 33/IaHHOIO
YPOBHsI CBOMCTE B MaTepHasax

PEKHUMBI NIepepaboTKH HOJUMEPHBIX H KOMIIO3HITHOHHBIX
MaTepHAIIOB.

HIIK-2.3. BeisipisieT IpUYHHBI IPOH3BOJICTBEHHOTO Opaka
U HECOOTBETCTBHSI IIOJUMEPHBIX H KOMIIO3HI[MOHHBIX

MaTepHAIOB
HIIK-2.4. PazpabatniBacT MEPOIPHATHS o
OPeYIPESKISHAID H  YCTPaHEHHIO  HECOOTBETCTBHS
XapaKTePUCTHK KOMITO3UITHOHHBIX MaTEepHAIIOB

TpeOGOBAHUAM TEXHHIESCKOTO 3a/IaHHS.
HIIK-2.5. PazpabaTbIBaeT MEPONPHATHS MO YTHIIH3AITHH
IPOURBOICTRCHHBIX OTXO/I0B.




.

MecTo JHCITUIIJIMHBI B CTPYRTYpeE 00pa3oBaTeSIbHOI IPOrpaMMbl
Z[HCI_[HHJ'[HHEI. {(KepaMquCKHe KOMITO3HIIHOHHBIC MATEepHaJlbl» OTHOCHTCA K YHacTH

«DIIGKTHBHBIE JIUCHMIUIMHBD Onoka bBl, dopMupyeMoll  yd4acTHHKaMH  00Opa3oBaTelIbHBIX

OTHOIIIEHHH.

Z[HCI_[HHJ'[HHE[ CBA3aHa JIOTHYECKH W CTPYKTYPHO-METOJHYCCKH €O  CICAYIOIHUMH

JIMCITUIIIMHAMH ¥ nipakTHKamu OOIT:

b1.1.1.4 MeTo0o0THs HAYYHBIX HCCIISIOBAHHH.

Bb1.1.5.1 Ouznkoxumusi MexK(a3HBIX B3aUMOISH CTBHM.

b1.1.5.2 MarepraioBe/IeHHE W TEXHOJIOTHH KOMIIO3HTOB.

B1.1.5.3 Metoonorus BpiGopa MAaTEpHAIIOB U TEXHOJIOTHH IPOU3BO/ICTBA KOMITOZHTOB.
b1.1.6.1 UncTpyMeHTaIbHBIC METOALI MCCCIOB AHUS, KOHTPOJIS H UCTIBITAHUS MAaTCPHAIIOB
51.2.1.2 [lpoekTHpoBaHHe W M3TOTOBICHHE M3/ISITHH H3 KOMITO3UTHBIX MaTepHAIOB

Bb2.1.1 YueOHad npakTuka (03HAKOMHTEIIBHAS).

Bb2.2.1 IIpou3BoacTRCHHAS IIPAKTHKA (HAYYHO -HCCIIeIOBATeIbCKas padoTa).

B3.1 IloaroToBKa K MpOISAYPE 2AIMATLI U 3AlTHTA BRITYCKHOW KBATH(DHKAITHOHHOH paboThI.
OTJI 2. MaremaTtrueckast 00padoTKa pe3yIbTaTOB H3IMSPSHHH.

3, Crpykrypa u cojgep:Ranue JUCHATINHBI
O0mas TpPYyI0eMKOCTh JUCIHILTHHLI COCTABJIICT 3 3aueTHbIe ¢aUHHIL (108 qacos).

3.1 Buasl yueOHOI padoThl H TPYI0EMKOCTD

Ne . KomuecTBo CemecTpel
SiliE Bua yueoHoli paGoThI “acoB 1
1 | AviuTopHbIe 3aHATHA 36 36
B ToMm uncre:
1.1 | JTexuuun 18 18
1.2 | JJabopaTopHbie paboThl 18 18
2 | CamocTosTeabHas padora 72 72
B Tom unciie:
2.1 | Hoxarotorka K JeKIHOHHBIM 3aHATHM (Pedepar) 24 24
2.2 | Hoxrotoeka k mpakTiyeckuM 3aHaTHIM (PIP) 24 24
2.3 | HoxarotoBka k KOHTpoIbHO# pabote (KCP) 24 24
3 | IlpoMesRyToUHAS ATTeCcTAITA
3auer 3auver
Hroro 108 108




3.2 TeMmaruvecknii IUIaH H3YYeHANA THCHHILIHHBI
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1 Tema 1. TexHOTOTHISCKHE HATIPSKSHHSA U CITOCOOBI 12 2 2 8
YIIPABJICHHS UMH.
2 Tema 2. TexHomorugeckre METOABI MOTYUCHUS H2ICIHI 12 2 2 8
H3 KepaMHYeCKHX KOMIIO3UIIMOHHBIX MAaTePUAJIOB.
3 Tema 3. TexHOTOTHS MOTYICHHES 0Ty PadpUKaTOB. 12 2 2 8
4 | Tema 4. OcoGeHHOCTH CTPYKTYPbI U CBOUCTB 12 2 2 8
KOMIIO3UIIMOHHBIX MAaTEPHAJIOB.
5 Tema 5. OcHOBHBIC BU/BI CBA3YIONHX JUIS 12 2 2 8
KOMIIO3UIIMOHHBIX MAaTEPHAJIOB.
6 Tema 6. OcHOBHBIC BH/ILI HATIOJTHUTEICH M apMHPYIOIMHX 12 2 2 8
3JIEMEHTOB KOMITOZHITHOHHBIX MAaTSPHAJIOB.
7 Tema 7. Texmosmorus MoJXydeHUS JUCTICPCHO- 12 2 2 8
HANOJHEHHBIX KepaMHYeCKUX Macc.
8 | Tema 8. IIpHHIMOBI peryJHPOBAHUS CBOHCTR 12 2 2 8
KePAMHYSCKHX KOMITO3HITHOHHbBIX MATEPHAIIOB.
9 Tema 9. OU3HKO-XUMHUYECKHE NTPOIECCHI HA 12 2 2 8
MOBEPXHOCTH paz/ie/ia MATPHIA-HAIIOJHUTEIb.
Beero 108 18 18 72
Jauer - - - -
Hroro | 108 18 18 72

3.3 Conep:ranne THCITHILTHHBI

Tema 1. TexHoslorHYecKe HANPSDKEHHA M CIIOCOOBLI VIIpaBJeHMsI WMH. lIpuauHb
TeXHOJOTHUSCKUX HampspkeHud. Kraccudukanuss TeXHOMOTHYSCKHX HampsokeHHH. CrocoObl
YMEHLIISHUS MAKPOCTATHIHLIX HApspKeHui. OcTaTouHbIe HAIIPSDKEHUS B JeTaJIIX.

Tema 2. TexHosoruueckHe MeTOJAblI NOJYYEHHH MW3MeUMH M3 KepaMHYecKHX
KOMITO3MIMOHHBIX MaTepHadoB. (PopMmHpoBanHe 3aroToBOK H2 apMHPOBAHHBLIX KEpaMHK.
Beixtagka B opme. Beikianka cyXux makeTop. GopMoBaHHe H3ASIHH U2 apMUPOBAHHBIX KepaMUK.
KontakTtHoe ¢opmoranue. llpeccopoe popmoBanue. [IHeBMoruapokoMiipecciontoe GopMopaHue.
TepmokomnpeccronHoe dhopmoBanue. TemiepaTypHbIH pesKUM GOpMOBAHHSL

Tema 3. Texnosoruss mosaydeHus mnojaydadpuxaroB. [lonydaOpukarbl HaOJIHEHHBIX
kepamMukoB. [lonyuenue npemukcor. [lomyuenue npenperos. [lonydenue BonokHUTOB. TexHOIOTHSA
nosyueHus norydalbpHKaTOB apMHPOBAHHLIX KepaMKu. Bujbl nomydabpukaror. Texnomornueckuii
nporece noiyueHus: noyrydabpukaToB Kukoda3HbIM COBMENIEHHEM KOMIOHEHTOB. TeXHOnorus
H2TOTOBJICHHS TOMy(GadpHKaTOB TBepA0(da3HbBIM COBMEMSHHEM KOMITOHSHTOB.



Tema 4. OcoGeHHOCTH CTPYKTYPHI H CBOMCTB KOMITO3MIIMOHHBIX MATEpPHAJIOB.
Knaccudukaius KOMIO3HITHOHHBIX MaTepHaioB. KpUTEepHH KOHCTPYHPOBAHHS KOMIIO3HI[HOHHBIX
maTepuasioB. CBOHCTBA HEKOTOPBIX COBPEMEHHBIX KOMIIOZHIIHOHHBIX MaTepHaioB. Kepamuueckue
KOMITOZHIIHOHHbIE MaTePHAJIBL.

Tema 5. OcHoBHBIe BHABI CBMYWIIHX I KOMIIOZHUMOHHBIX MaTepHAJIOB.
TepmopeakTupHble cBszyromue. QeHondopmaibieru/iHeie MoauMepbl. QypaHOBBIE IOJHMEPHI.
KpemHuiiopraHuueckie IoJMMephl  (IIOJHOPraHOCHJIOKcaHbl). HeHachlmeHHble  0JIMTosUpEL.
DnokcujaHble  oJymromepnl.  [losmumuael.  TepMoIUlacTHUHBIE — CBA3VIONUE  (TIOJHMEpHI).
[Momonedunsl.  Ilosueununxnopu.  [Homumernnmerakpunar. Ilonmmamujael.  ApoMaTHuecKHe
noauagupel. Mo iudUIMpoOBaHHBIE MATPHYHbIE TIOJHMMEPHI.

Tema 6. OcHOBHBIe BHIBI HATIO/THUTeJIeH H A pMHPYIOLIHX 3 IeMeHTOB KOMITO3HLIHOHHBIX
marepuanoB. Kiaccuduxanus nanonuurenedl. [ucnepcHble HalloJIHHTeNW. BoJIOKHHCTbIE
HanoJHuTeH. CI0MCThIe HAIIOJHUTENU. 3epHUCTEIe HanoJHuTe . Kinaccudukanus apMUPYOMHUX
31eMeHTOB. CTEKJIOBONOKHUCTBIE AapMHUPYIOIIUE DJIEMEHTHL. YIJIEBOJIOKHHCTBIE ApMHPYIONIHE
3JICMEHTHI.

Tema 7. TexHo10THMA TOJIYUEHHSA IUCIIE PCHO-HAIIOJIHCHHBIX KEPAMHYECKHMX MAcCC.
Craaus DoAr0TOBKH HCXOMHBIX KOMIIOHSHTOB HAIOJTHUTENEH U CB3YIOMHX. CMENICHHE - OCHOBHOHU
IpoLece IOJYYCHHS JUCIEPCHO-HANIOJHEHHBIX Macc. (OCHOBHBIE TeXHOJIOTHYECKHE CXEMBI
NIOJIYYSHHS JHCIIEPCHO-HAIIOIHESHHBIX Mace.

Tema 8. IIpHHIMIIBI  Pery/JIMpPOBAHHA CBOHCTE KePAMMYECKHX KOMITO3HMITHOHHBIX
MaTepHazoB. CTpyKTypa HAaIOJHEHHBIX KEPaMHYEeCKMX KOMIIO3HIIHOHHBIX MAaTepHAJIOB B
3aBHCHMOCTH OT COCTaBa, pasMepa U (OpMBI YacTHI[ HAMOJHHUTENS. PazpaboTka HeEIpepbIBHO
apMHPOBAHHBIX KePaMHUK ¢ 33JaHHBIMH cBoMcTBaMH. Pa3zpaboTka KOHCTPYKITHOHHBIX apMHPOBAHHLIX
KEepPaMHK.

Tema 9. ®PuzuKo-XHMHYECKHE TIpollecchl HAa TIOBEPXHOCTH  pazjejia MarTpvla-
HAIIO/THUTe M. PUIHKO-XUMHs (hOPMUPOBAHUS MMOBEPXHOCTH pasfena. CMadupaHHe U aAresus.
AnreznoHHasl IPOYHOCTh U OCTaTOUHBIe HanpspkeHusA. Koppeminuonnsle guarpaMmel. 1lpognocts
KOMITO3HTa. IIpOYHOCTH CIENJICHHs KOMIIOHEHTOB. BilMsHHE UpPUpO/BI M COCTaBA MaTpHIIBL
Moudunuporanue MOBEPXHOCTH HAIIOJTHHTEIIA.

3.4 Temarnka ceMUHAPCKHUX, MPAKTHYECKUX WIH Ja00paTOPHBIX 3aHATHH

No Ne pazgena Tpvno-
IUVI | JAHCIHINIMHLL, TemaTrka MpakKTHUSCKUX 3aHATHH (CCMHUHAPOB) EMKOCTL
TEMBI (uac.)
1 | Temal Pacuer MaccoBoro copepkaHHs KOMIIOHEHTOB 2

KOMITO3UITHOHHOTO MaTCcpHalla

2 | Tema?2 OnpenesieHUe TIIOTHOCTH KEPaAMHUK METOOM 2
THAPOCTATHICCKOTO BB CITHBAHUS

3 | Tema3 OnpeneneHne cogepykanmns KOMIIOHSCHTOR TPaBUMETPHUCCKHM 2
MeTOJIOM

4 | Tema 4 AHalN3 KepaMHUYeCKHX KOMIIOZUIIHOHHBIX MATePHAJIOB 110 2
MPOAYKTAM JeCTPYKITHH

5 | Tema 5 OnpepesieHHe CoJIepKaHMs HAOJHUTEIEH B KEPAMHYECKOM 2

KOMITO3HITHOHHOM MaTepHaJIC




6 | Tema 6 Onpeye/ieHHe COOTHONMIECHHS! KOMITOHSHTOR 2
7 | Tema 7 AHaJIM3 MeTOJIOM CKaHUPVYIONIEH RIIEKTPOHHOH MHUKPOCKOITHH 2
8 | Tema 8 Anaimmz merojoMm HK cnektpockonun 2
9 | Tema9 MexaHWYECKHE UCTIHITAHHS KepaMHUESCKHX KOMITO3ZHITHOHHBIX 2
MaTepHalioB
HUtoro 18
4. Yuebno-Merojauyeckoe 1 ungopmMannontoe odecnevenme
4.1 HOpMElTI/IBHO-HpaBOBoe obecrieueHe
1. TOCT P 7.0.3 Cucrema cranjaptop 1mo uadopmaiui, SHOITHOTEUHOMY H H3aTeIbCKOMY

JIemy.

2. IroCr P 2.105-2019. Enunas cHCTeMa KOHCTPYKTOPCKOH goKyMeHTanuH. OOmue
TpeOOBAHHS K TCKCTOBLIM TOKYMEHTAM.

3. TOCTP2.106 Eannas cucTeMa KOHCTPYKTOPCKOM TOKYMEHTAITMH. TeKCTOBBIC TOKYMEHTHI.
[Ipoderangapt 40.167 - CienuaiucT Mo KOMIIOZHITHOHHBIM MaTepHaIaM.

5. Tlpodcrangapt 40.136 - Cuennanuct B o0sactu pazpaboTKH, CONPOBOKSHU S M HHTETpallii
TEXHOJIOTHUYECKHX TIPOIECCOB H TIPOH3BOJCTE B 00JACTH MATEPHAJIOBE/ICHHS H TeXHOJIOTHH
MaTePHAJIOB.

6. llpodcranmapt 26.027 - CrnenmnainucT mo mepepaboTKe MOJHMEPHBIX U KOMIIOZHITHOHHBIX
MaTePHAJIOB.

7. ©I'OC BO 22.04.01 MaTtepranoBe/icHHE H TEXHOJIOTHH MATCPHAIIOB

4.2 OcHOBHas TUATEpaTypa

1.  Konaparor A.Il., KypasneBa I'.H., Bacuna FO.A., Apcentrer J[.A. Ouzuka U XUMHA
TEPMOIUIACTHIHBIX KOMIIO3UTOR: YueOHuK. — Bonorna, Uadpa-Huxenepus, 2025. —316 c1p.

2. Koumwxor B.I)., Pexyc H.I. ‘Kypapnea I'.H. KomnounHas xumus B
MPUHTMETHATCXHOJIOTHH: nabopaTOpHLIH MIPAKTHKYM. - M.: MocKOBCKHH
MOJUTEXHUUYCCKHUH YHUBEpCHTET, 2023. — 248 c1p.

3. KoMmmosHIHMOHHBIE MaTepHalbl: yueOHoe mocodme mmst ByzoB / JI. A, Heamom, A. H.
Cutnuxop, C. JI. Illnamum; mox pegakiuci A.A. Uneuna. - Mocksa: M3natenmbetBo [OpaiiT,
2023+ 253 e

4. Bmmerkop C. A. llomiMepHbIC KOMIIO3HIIHOHHBIC MAaTepHANBl: YyueOHOe Mmocodue.
ExatepunOypr: MzgaTenncTBo ¥Ypabckoro yHuBepcHTeTa, 2022, — 230 ¢.

5. Texuosorusi KOMIOZHITHOHHBIX MaTepualior: yuebHoe mocobue / B.M. Koctukos, JK.B.
Epemeepa. — Mockea; Bonorna: Uadpa-Hukenepus, 2021. — 484 c.

4.3. JonosHure/bHAd JinTeparypa

4. Kougpatop A.ll., Komapoa JLIO. Brnycknasa xpampukaimonnas padora:
MeTOHYIeCKHE YKazaHusL. — M.: MockoBckHi rocyaapcTBeHHBIH YHUBSPCHUTET IeUATH UMEHH
Hpana ®&gopona, 2016. — 74 c1p.

5. Pexyc U.T'., Jleuunmin C.10., O6pyunukopa 5. A., Kortoxos B.JO. ®Ouznueckas xumus B
NPUHTMETHATEXHOIOTHH: JlaGopaTopHble paboThl. — M.: MoOCKOBCKHH Trocy1apcTBeHHBIN
YHHBepcHTeT neyatd uM. Meana @&nopora, 2016. — 138 c1p.

6. Komoxos B.IO. Xpomatorpadus: yueduuk. — Cankr-lletepOypr: Jlans, 2012, — 222 c1p.




7. lloramnukor 1I.®. MojemupoBanue M ONTHMH3AIUS MAaTSPUANIOB U TeXHOJOTHYESCKHUX
mporeccoB B mommrpadur: yueOHoe mocodbme. — M.: Mockorckmii [ ocymapcTseHHBIH
YuupepcuteT lleuatn umenu MBana ®&mopona, 2012. — 162 c1p.

8. Texmoaorus KOMIIOZUTOB HA OCHOBE TSPMOPEAKTHRHBIX MONMMEPHBIX CBS3VIOMUX: VaeOHoe
mocobue /B.M. Kymuk, A.C. Hunos; bant. roc. texn. yva-t. — ClI6.: Tumorpadgus BI'TY,
2019. - 136 ¢.

9.  Beicokomornekyisipubie coenuHeHus / B. B. Kupeer. — M.: FOpaiit, 2013. — 602 c.

10. TlomumepHble KOMIIOZMITMOHHBIE MATEpHAllbl: CTPYKTYpa, CBOMCTBA, TeXHOJIOTHS: yuel.
nocobue /M. JI. KepGep, B. M. Bunorpayios, I'. C. TosioBkuH u np.; noja peda. A A
Bepauna. - CII6.: IIpodeccus, 2008. - 560 c.

11 IlomuMepHBIE KOMIIOZHITHOHHBIE MaTepHaldbl (dacTh 1) yuebuoe mocobme / JLH.
Bonpganeropa, B.I'. Bonpamerop. — Tomck: Hza-po ToMckoro mnoJIMTeXHHYSCKOTO
yHHBepcHuTeTa, 2013. — 118 ¢.

4.4 DuierTpoHHbIe 00pa3oBaTe/iblble pecypcbl

1.  http://www.nanometer.ru/ - caliT HAaHOTeXHOJIOTHUSCKOTO obmecTBa «HamomeTp»

2.  http://nauka.name/category/nano/ - HayIHO-TIOMYJAPHBIA MOPTAT O HAHOTCXHOJOTHSX,

OHOTCHETHKE H MOJIVIIPOBOTHUKAX
3. http://www.nanonewsnet.ru/ - caiT 0 HaHOTeXHOJIOTHAX #1 B Poccun

4.5 JluneHsnoHHoe W CcBOOOHO paclpocTpaHseMoe TPOrpaMMHOE

o0ecrieueHue
1.  Omnepanmnonnas cuctema (Microsoft Windows uii anasiors).
2. Tekcroewii mporeccop, TaONHYHBIN TPOIECCOp W CPEJACTBO TIOAJIEPKKH TPOTEYPHI

dhopMEpoBaHHs BIIEKTPOHHBIX TipesenTaliui (Microsoft Office wim ananorn).
3.  Ilporpammuoe cpeacTBo mpocMoTpa web-ctpanun (Yandex Browser Hiam aHaTIo0TH).

4.6 Ommoka! 3akinajgka He OIpe/eIeHa.

Hayumnas smexktponHast Oubmioteka: http://elibrary.ru/defaultx.asp

[Ipodeccnonansuaa mouckopas cucTeMa Science Direct: http://www.sciencedirect.com/

DejlepalibHas YHUBEpCHTETCKAs KOMIIbIOTepHas ceTh Poccun: hitp://www.runnet.ru/

= B e

DnexrpoHHO-OuGIMoTeuHas cucTema «Jlanb»:http://e.lanbook.com/
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5. MarepuajibHo-TeXHHUYeCKoe obeclieyeHne

1. | KommproTepHblie Kjaacchl obmero ¢oHaa, mpeaHa3HAUSHHBIS IS MPOBSASHHA JICKITHOHHBIX
3aHATUH M OOeCHeUeHHS] BO3MOMKHOCTH —CaMOCTOATEIBHOH paboThl  0OyUAIOMUXCS,
OCHAIICHHBIC VUeOHOH MeOesbio U MICKTPOHHOH JOCKOH WM MepeHOCHBIM/CTAIIHOHAPHBIM
KOMITBIOTEPOM M IIPOSKTOPOM, pacioiokeHHBIE B yueOHoM kopmyce Nel mo agpecy r. Mocksa,
ya. llpsmuimaukoBa, 1.2a.

2. | Ayaoutopun obmiero ¢oHga, TNpeAHA3HAUSHHBIC I TPOBSICHHUS MPAKTHUSCKHX WIH
TabopaTOpHBIX 3aHATHH, OCHAIleHHBIC HeoOxoauMoH Mebenbio, oOopyAOBaHHEM H
JJICKTPOHHON JOCKOM WIH TepeHOCHBIM/CTAIHOHAPHBIM KOMIOBIOTEPOM H IPOSKTOPOM,
pacmosiokeHHbIe B yaeOHOM Kopiryce Nel mo aapecy r. Mockea, yiu. llpsaumankosa, 1. 2a
(mampumep, aya. 1013, 1014 wmm qabopaTopHbie moMemenns aya. 1202, 1207, 1208, 1209,
1303).

3. | HIupoKomoIOCHIH JOCTYH B TJI00AMBHYIO TeJICKOMMYHHKAITHOHHYIO ¢eTh Internet.

4. | Tepmomkad;, mydenbHas neds, sKcHKaTOp; TepMomeTp co mkaioi ot O g0 50 °C ¢ neno#
jeneans 0,1 °C; Bechl ¢ ToyHOCTRIO He MeHee (0,1 1, BeCHl ¢ TOUHOCTRIO He MeHee (0,001 1;
JuddepeHIHAILHBIH  CKAHUPYIOIHH  KajopumeTp Temjoporo notoka; HK-Oypre-
CHIEKTPOMETp; MUKPOCKOIT; JIyIa; JHHeHKA, MHHIST;, HOJKHHUIEI, OI0KC HITH THUT/IL; YCTAHOBKA
JUIs1 OIpeeNeHHs pa3pyIIaloniero HaNpsDKeHU U MOAYJISI ( pa3phIBHASI MAIMHA ), PACXO/IHBIE

MaTCpHAaJILI (paSJ'II/IIIHLIe MOJIHMCPHLIC MAaTCPHAJIEI B IT'Ppadyiiax, pa3JIHIHLIC HaHOJ'IHI/ITeJ'IH).

6. Merojguueckue peroMeH1annmn

MeTO,[[HKa HpeHOZ[aBaHHH JHCITHILIHHBIL ({KepaMquCKHe KOMITO3HIITHOHHEBIS MaTepHa.J]]:.I}) H
peain3aluAa KOMIICTCHTHOCTHOT' O moaxoga B HAITOMKCHUH " BOCIIPHATHH MaTepHala
mpeaycMaTpuBacT HCIIOJNB30BAHHC CIICAVIOMHUX aKTHBHLIX H HHOTCPAaKTHBHLIX (bOpM MMpOBCACHHA
TPYIIOBHIX, HHAHBHAYAJIBHBIX ayIHTOPHBIX 3aHATHH B COUSTAHHM ¢ BHEAYIMTOPHOH padoTo# ¢
IeTBE0 (POPMHPOBAHHS H PA3BHTHS MPOodecCHOHANBHBIX HABBIKOB 00YVIAIOMHXCST:

— HpOBe,[[eHHe 3aH${THﬁ JICKIHIHOHHOT O THIIA,

— MMOATOTOBKA K BLINMOJIHCHHIO IIPAKTHUICCKHX pa60T;

— Z[HCKYCCHH H 06cyHc):[eHHe HpOﬁﬂGHHOFO MaTepHaﬂa;

— OpraHH3alHsl W TPOBEJACHHME TEKYINEro KOHTpOJs 3HaHWH olyuaromuxcsi B Qopme
TECCTHPOBAHHA H DK2aMCHOB.

[Ipy mpoBeHCHHH JCKIMOHHBIX H TMPAKTHUSCKUX paboT, TEKYIIEH H IPOMEKYTOUHOH
aTrecTaiqu 110 JHUCOHILJIMHS uenecooGpaSHo HCIIOJIL30BATE  CIICAVIOIMIHC 06pa30BaT6J'ILHLIG
TCXHOJIOTHH.

1. Ilpormeaypel TeKYIIETO KOHTPOJA PSKOMEHAVETCS IPOBOJHTH B opMe OIMaHOTHOTO
TCCTHPOBaHHA.

2. Ha MpaKTHYCCKHX pa60TaX I pCHICHAA 3ada9 UCITOJIB30BATE OTPACIICBLIC HOPMATHBHLIC
AJOKYMCHTLI, OCHOBHLIC H OOIIOJIHHUTCIBHLBIC JIHTCPATYPHLIC HCTOUYHHKH. HO.]'IyIIeHHaH TAKHM
cnocoboM  uHpOpMaIHs 1O3BOJIET (QOPMHPOBAThL HABBIKM TpakTHUYeCKOH paloTel TIpH
H3IroTOBJICHHH 06p213L[0B H3 aKTyaJILHbIX KOMITO3HITHOHHBIX MaTepHa.]'[OB H HCCICOBAHHKY HX
CBOMCTB.
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6.1 Meroauveckne pekoMeHIAHH ISl IpeloAaBaTe/s O OpPraHW3ANUH
odyUeHns

Jucnunmmna «KepamMuueckie KOMIIO3HITHOHHBIE MAaTepHAILI» (GopMHUpYeT v 00YUaIomHKC s
npodeccuonansubie KoMmeTeHITHH [IK-1 u I1IK-2. B ycIoBHIX KOHCTpYHPOBAHUS 00pa30BaTEIILHEIX
CHCTEM Ha IPUHIHAINAX KOMIIETCHTHOCTHOTO II0/IX0/1a IPOH30NLIO KOHI[eNTYAJIbHOS H3MEHEHHE POJIH
Ipero/iapaTesisi, KOTOPBIH, HapsAay ¢ TPaAUIIMOHHOH POJIBI0 HOCHTEJI 3HAHHH, TEIeph BBINOIHSET
(bYHKIIHH: opraHH3aTOpa HAYIHO-IIOUCKOBOH padoThl 00yUAIOMIErocs; KOHCYALTAHTA B MPOLEIYPax
BbIOOpa, 00paboTKH U HHTepIpeTAITHH HHOpMAITHH, HeoOXOTUMOH /T TPAKTHIECKOH paboThl.

ITpenojlapaHue JISKIIMOHHOTO MaTepHalla 110 JIMCIHUIUIMHE OCYIIECTRIIACTCS Ha OCHOBE
MEK/UCIMIUIMHAPHON  MHTEIpallud ¢ Y4STOM  MEXK/MCIHUIUIMHAPHBIX  CBsizeH B paMkax
o0pazoBarelbHON IporpaMMbl H YaeOHOT 0 T1aHa 1o Hanpapiennto 22.04.01 Marepuanosenenue u
TEeXHOJIOTHH MaTepPHAJIOB.

6.2 MeToauveckne YKazaHHA /I 00yUAIOMMIXCS MO OCBOSHHIO THCITATLTHHBI

ITonyuenue yrayOneHHBIX 3HAHWH 10 JIMCHMIUIMHE JIOCTHIAeTCS 3a CUeT aKTHBHOM
CaMOCTOSTE/IbHOH paboTel 00ydaromuxcs. BellensieMble vackl 1es1eco00pa3Ho UCTIOIB30BATh JJIS
3HAKOMCTBA ¢ YueOHOH M HayuHOH M TepaTypoH 110 pobiieMaM JIMCIHIIMHBL, AaHAJIM3a aKTYaJIbHbIX
HAYYHBIX KOHIIEIIHH B IIPeMeTHOH 00JIacTH.

JIeKIHOHHBIE 3aHATHA IPOBOJSATCH B COOTBETCTBHH ¢ COJIepiKaHMeM Hactosuled paboueit
HPOrpaMMbl M TPEJACTABISIIOT COOOH H3IOKEHHE TeOPETHUECKHX OCHOB JUCIUIUIMHBL [locemenue
JEKIHOHHBIX 3aHATHH sBisieTcs oOsaTesbHbIM. KOHCHEKTHpOBAHHE JISKIHOHHOIO MaTepHalla
JIOIYCKAeTCsl KaK IMMChMEHHBIM, TaK M KOMIIBIOTEPHbIM crocoboM. PeryiisipHoe HOBTOpeHHE
MaTepHasla KOHCIEKTOR JICKIIHH 110 KajKOMY pa3/ielly B paMKax IO/JrOTOBKH K TeKyIHM dopMam
aTTeCTALIMH IO JUCHMIUIMHE SIBIICTCS OJHHM M2 Ba)KHCHIIMX BHIOB CaMOCTOSITEILHOH paboTh
CTY/ICHTa B TeUeHHe ceMecTpa, HeoOXoauMoH I KauecTBeHHOH MOATOTOBKH K IPOMEKYTOUHOH
aTTeCTAI[HH 110 JIMCIHILIHHE.

ITpoBe/ieHHe NPAKTHYESCKUX 3aHATHH 110 JIUCIMILIMHE COJIEPIKUT IO/ITOTOBKY, HIPOBE/eHHE H
AHAIM3 Pe3YJIbTATOBR SKCIEPUMEHTOB B X0/le peall3allHH IIPAKTHUYECKHX 3aHATHH, Oonpoc 110
MaTepHaJIaM, PACCMOTPEHHBIM Ha JISKIUAX H H3YUSHHBIM CaMOCTOATEIBHO IO PEKOMEHIOBAHHOHU
JUTEpAType, pelleHHe THIOBLIX pacuyeTHBIX 3aJaua; oOCy)KACHHE MPAKTHUSCKHX KeHcoR.
[Tocenmenre MNpaKTHYECKHUX 3aHATHH M aKTHBHOE Y4yacTHe B HHX dABjdercs o0s3aTelIbHbIM.
[ToaroroBka K NpakTHYECKHM 3aHATHAM 0O0s3aTelIbHO BKJIOYaeT B ceds HM3yueHHe KOHCIIEKTOB
JIEKITHOHHOTO MaTepHalla U PeKOMEH/IOBAHHOH JIMTepaTyphl JUJIs a/IEKBATHOTO IOHUMAaHHS YCIIOBHS
U criocoda pellleHrd 3a/laHHH, 3allJIJAHMPOBAHHBIX TPENo/[aBaTe/ieM HAa KOHKPETHOS MPAKTHUYECKOS

3aHATHC.
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7. @oH/1 OLIEHOYHBIX CPEJACTB

7.1  MeToabl KOHTPOJIA H ONEHABAHNSA Pe3y.ILTATOR 00yUeHH s

ChopMupORAHHOCTH KOMIISTESHITHH MIPH H3VISHUH JUCITHILIHHBI OIPEISIIISTC TOCPSACTBOM
OILIGHKH COOTBETCTBHS OTBETOB W/HJIM BBINMOJHEHHS 3aJaHHH 3asBJISHHBIM HHIHKATOPAM B paMKax
MEPOIPHUATHH TeKYIMEro KOHTPOJIT H IPOMEKYTOUHOH aTTeCTAlUH.

7.2  IlIkama m KpuTepAN olleHABANNSA Pe3yILTATOB O0YUCHHA

7.2.1. Kpurepun olleHKH OTBETA HA 3a4eTe

(popmuporanue kommeTeHmui [1K-1 u 11K-2)

«S» (oT/mMuHO): OOVYAIONMHCT JEeMOHCTPHPYET CHCTEMHBIE TCOpPSTHUSCKHE 3HAHUS,
NpaKTHYeCKHE HABBIKH, BJaJIeeT TSPMHHAMHE, JeaeT apryMEeHTHPOBAHHBIE BLIBOMBI H 0000MICHHS,
OPHUBOJUT IPUMEPHI, MOKA3BIBAST CBOOOIHOS BJIAJCHHE MOHOJOTMUSCKOH peubio M CIOCOOHOCTD
OBICTPO pearupoBaTh Ha YTOUHSIIOIIHE BOTIPOCHL

OOvuaromuiicsd Ha BRICOKOM YPOBHE BIIAJICET:

—  cmocoOHOCTHIO K pa3paboTke KOMIUICKCHBIX pellieHHH B MPOU3BOJACTBS M3NSIUH U METOIUK
HUCTILITAHHH M MCCNECTOBAHHM KOMITO3HITHOHHBIX MaTepHanos (I1IC-1).

—  CHOCOOHOCTLIO ONpedesuITh ODKCIUIyaTAllHOHHBIE XapaKTepHCTHKH; IpPOTHO3HPOBATL H

OIUCKLIBATH MPOIECC JIOCTHKCHUS 3a/IJAHHOTO YPOBHS CBOKMCTE B MaTepHaniax (ITK-2).

«4»  (xopomro): ofyuaromMica JISMOHCTpPUpPYeT NpOYHbIE TeOpeTHYeCKHe 3HAHHS,
HNPaKTHYECKHE HABBIKH, BJIa/le€T TEPMHUHAMHU, JleJlaeT apr'YMEHTHPOBAHHBIE BBIBO/IbI H 000OIIEHUS,
HPHUBO/IMT TPUMeEpBI, MOKazbiBaeT cBOOOHOE BIA/ICHHE MOHOJIOTHUYSCKOH pPEUbI, HO IPH 3TOM
JlellaeT HEeCYNIECTBEHHBIE OIMUOKH, KOTOpble OBICTPO HCHPABISIET CAMOCTOATENILHO HJIH [IPH
HE3HAYMTEIbHOH KOPPEKIIHH NP0/ 1aBaTelIeM.

OOYUaROITHHECS XOPOIIO BlIa/ISeT:

—  cmocoOHOCTHIO K pa3paboTKe KOMIUICKCHBIX pellleHHH B MPOU3BOJCTBS MMM U METOIHUK
HUCTILITAHHH M MCCNCTOBAHNHM KOMITO3HITHOHHBIX MaTepHanos (I1IC-1).

—  CHOCOOHOCTLIO ONpedesuITL DKCIUIyaTALIMOHHBIE XapaKTepPHCTHKH, IPOTHO3HPOBATL H

OIUCKLIBATH MPOIECC JIOCTHKSHHUS 3/IJAaHHOTO YPOBHS CBOKMCTE B MaTepHanax (ITK-2).

«3» (VI0BJIETBOPHTEIbHO): 00YUAKONMHCH [IEeMOHCTPUPYET HErJIyOOKHEe TeopeTHUeCKHe
3HAHWS, MposBsieT c¢nabo copMHpoBaHHLIE HABBIKM aHAIWRa SBJICHHH M IIPOISCCOB,
HE/IOCTATOYHOS YMEHHE JIe]IaTh apIYMEHTHPOBAHHBIC BBIBOJIBI U IIPHBO/IHTH IIPHUMEPHI, TIOKa3bIBAeT
HE/IOCTATOYHO CBOOOJIHOE BJIA/IGHHE MOHOJIOTHYECKOH peublo, TEPMHHAMH, JIOTHYHOCTBIO H
HOCTIE/IOBATEIBHOCTBIO  M3JI0KEHHUA, JIeNaeT OIIMOKH, KOTOpbIE MOMKET HCIPABHTh TOJIBKO IIpH
KOPPEKIHH IIPeIo/1aBaTelIeM.

OO0y4aromuKcA y/IOBJISTBOPHTEILHO BIIA/ICET:

—  CcHOcOOHOCTHIO K pazpalboTKe KOMIUIEKCHBIX pellleHHH B IPOU3BOJICTBE H3JICIHH U METO/IHK
UCIILITAHHH H HCCIEIOBAHHN KOMITO3ZUITMOHHBIX MaTepHaioB (ITK-1).

—  CHOCOOHOCTBHY OIpE/IeNIATh HKCIUTYATAIIHOHHBIE XapaKTePUCTHKH, [POTHO3ZHPOBATH M
OIUCKLIBATH MPOIECC JIOCTHKCHUS 3a/IJAHHOTO YPOBHS CBOKCTE B MaTepHanax (ITK-2).
«2» (HeY/OBJIETBOPHTEILHO): 00YUAIONIMHCH JeMOHCTPHPYET HE3HAHHE TEOPETHUSCKHX
OCHOB IIpe/IMeTa, OTCYTCTBHE INPAKTHUSCKHX HABBIKOB, HE YMEET JI€/IaTh apryMeHTHPOBAaHHbIE
BBIBO/Ibl H IIPHBO/IHTH IIPHMEPHL, NTOKazbIBaeT cilaboe Bllaj/IeHHe MOHOJIOTHUECKOH peublo, He BilajleeT
TepMHHAMH, MPOSBJSICT OTCYTCTBHE JIOTHYHOCTH H IIOCJEHOBATENIFHOCTH H3JIOMKEHHS, JeNaeT
OMMOKH, KOTOpble HE MOMKET HCIPABHMTH JIAKE NIPH KOPPEKIHH IIpelojilaBaTesieM, OTKazblBaeTcs
OTBEYATh Ha JIONIOJHUTEIIBHbBIE BOIIPOCHI.
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OOGyuaroluics He BlaJeeT:

—  CcHOocOOHOCTHIO K pazpalboTKe KOMIUIEKCHBIX pellleHHH B IIPOU3BOJCTBE U3JICIHH U METO/IHK
UCIILITAHHH M HCCIEIOBAHHN KOMITOZHITHOHHBIX MaTepHaioB (ITK-1).

—  CHOCOOHOCTBHY OIpPE/IeNIATh HKCINIYATAIIHOHHBIE XapaKTepHUCTHKH, IPOTHO3ZHPOBATH M

OIUCKLIBATH MPOIECC JIOCTHKCHUS 3a/IJAHHOTO YPOBHS CBOKMCTE B MaTepHaniax (ITK-2).

7.2.2. Kputepun olleHKH PpadoThbl 00YVYAIOIETOCH Ha NPAKTHUECHX/JIA00PATOPHBIX
padorax (popmuporanne komnerennmii [IK-1, TTK-2)

«5» (OTJIMYHO): BHITIOJIHEHBI BCe TpaKTHUYeCKHe 3adaHus (nabopatopHbie paboThi),
HPe/lyCMOTPEHHBIC TIPAKTHUSCKHMH 3aHATHAMHM, 00yuaromuics yeTko U 6e3 omHuOOK OTBETHII Ha BCe
KOHTPOJIBHBIE BOIIPOCHL, AKTHBHO paboTall Ha NPaKTHYSCKHX 3aHATHAX.

OO6yuarolHHca Ha BBICOKOM YPOBHE BJIA/ICET:

—  CmocoOHOCTHIO K pa3paboTke KOMIUICKCHBIX pellieHHH B MPOU3BOIACTBS MMM U METOIHUK
HUCTILITAHHH M MCCNCTOBAHNHM KOMITO3HITHOHHBIX MaTepHanos (I1IC-1).

—  CHOCOOHOCTBIO OMNPEACNATh DKCIUTYATAIHOHHBIC XapaKTepUCTHKH, TMPOTHOZHPOBATh H

OTHCHIBATH MPOISCC TOCTHIKSHUS 3a7TaHHOTO YPOBHS CBOMCTB B MaTepHanax (11K-2).

«4» (Xopomio): BHIMIOJHCHBI BCe TMpaKTHYSCKHe 3adaHusA (JlabopaTopHble paboThI),
OpeIyCMOTpeHHbIE IPAKTHYSCKUMH 3aHITHAMU, O0YUIAIONIHICS ¢ KOPPEKTHP YIOMMMHU 3aMeUaHUsIMHI
OperoaBaTesisl OTBSTHI Ha BCe KOHTPOJBHBIE BONPOCHL, JOCTATOYHO AKTHRHO padoTal Ha
IPAKTHICCKUX 3AHATHSIIX.

OOYYaROITHHCS XOPOIIO BlIa/ICeT:

—  cmocoOHOCTHIO K pa3paboTke KOMIUICKCHBIX pellleHHH B MPOU3BOJCTBES H3ISIMH U METOIHUK
HUCTILITAHWH M MCCNCTOBAHNHM KOMITO3HITHOHHBIX MaTepHanos (I1IC-1).

—  CHOCOOHOCTBHY OIpE/IeNIATh HKCIUTYATAIIHOHHBIE XapaKTePUCTHKH, [POTHO3ZHPOBATH M
OIUCKLIBATH MPOIECC JIOCTHKCHUS 3a/IJAHHOTO YPOBHS CBOKCTE B MaTepHanax (ITK-2).
«3» (YIOBJICTBOPUTEIBHO): BBINOJIHEHBl BCE NpakTHUeCKHe 3ajlaHUA (JJabopaTOpHBIE
paboThl), NPEAYCMOTPEHHBIE MPAKTHYECKHMH 3aHATHAMH C 3aMEYaHUSIMH  1pelo/jaBaTelis,
00yUaromMics OTBETHII HA BCe KOHTPOJIBHBIE BOIIPOCHI € 3aMEUAHHSIMH.

—  ¢cnocoOHOCTRIO K pa3zpaboTKe KOMIUIEKCHBIX PellieHUH B MPOU3BO/ICTBE U3/ISIIHH H METO/THK
HUCTILITAHHWH M MCCNESTOBAHNM KOMITO3HITHOHHBIX MaTepHanos (I11C-1).

—  CHOocOOHOCTBIO OMNPSACNATh HSKCIUTYATAIHOHHBIC XapaKTepHUCTHKH, TMPOTHOZHPOBATH H

OTIHACHIBATH MPOIECC IOCTIHIKSHUS 3aJaHHOTO YPOBHS CBOMCTB B MaTepHanax (11K-2).

«2» (HEeYIOBJIETBOPUTEILHO): 00VIAIOMUHCS He BBHIMOJIHII WM BBITIOIHHI HEMPABHILHO
OpakTHYeCKue 3aaHus (TabopaTopHble paboThl), MPeIyCMOTPEHHBIE TPAKTHUSCKUMH 3aHATHSIMH!
00VJAIONIHICS OTBETHII HA KOHTPOJILHBIE BOMPOCH ¢ OMUOKAMH HIIH HE OTBETHJ Ha KOHTPOILHLIS
BOIIPOCHI.

OOyYarOIIHHCS HE BJIATCET:

—  cmocoOHOCTHIO K pa3paboTke KOMIUICKCHBIX pellleHHH B MPOU3BOJACTBS M3SIUH U METOIUK
HUCTILITAHHH M MCCNECTOBAHHM KOMITO3HITHOHHBIX MaTepHanos (I1IC-1).

—  CHocOoOHOCTBIO OMNPEACNATh OKCIUTYATAIHOHHBIC XapaKTepHUCTHKH, TMPOTHOZHPOBATH W
OTIHACHIBATH MPOIECC IOCTHIKSHUS 3aJaHHOTO YPOBHS CBOMCTB B MaTepHanax (11K-2).
7.2.3. Kputepuu olleHKM TeCTHPOBAHMA
(popmupopanue kommetTenmui 11K-1 u 11K-2)
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TeCTHI)OBaHHe OLCHHBACTCHA B COOTBETCTBHH € NPOUNCHTOM IpPAaBHJIILHBIX OTBETOB, JAdHHBIX
06y[IaI-0H_[HMCH Ha BOIIPOCHI TECTA.

CTaH,[[apTHaH Kajia COOTBETCTBHA PE3YJIbTATOB TCCTHPOBAHHA BeICTaBJIsieMOl GalibHOH
OLICHKC!

—  «OTJIMYHO» - CBBHINIE 85% IIpaBUIILHLIX OTBETOB;
— «xopomo» - ot 70,1% j10 85% INpaBUILHBIX OTBETOB;
—  «YIOBICTBOPHUTEIBLHO» - T 53,1% mo 70% nmpaBHJILHBIX OTBETOB,

— o1 0 10 553% npaBWILHBIX OTBETOB — «HCYAOBIICTBOPHUTEILHON
7.3 OneHovYHbIE CpPeiICTBA

7.3.1. Texymmii kouTpous (PT'P Ha npakTuueckux/mabopatopHpiX paboTax)
(popmupopanue kommeTenmui 11K-1 u 11K-2)

lef[MEpLI 3aJIa'TH Ha ITPaKTHYIECROE 3aHATHE

JABOPATOPHAS PABOTA Nel
OrnipeiesieHHe BJIATH B INCTIEPCHBIX HATIOJTHHTEIAX
Ilens: o3HAKOMHUTBCA ¢ METOAMKOH OIpeleIcHUsA COJAep)KaHHsl BJIATH B BOJIOKHHCTBIX
HAIIOJTHHTEISX
TeopeTHueckas 4acThb

TexHOoJIOTHYECKHE CBOMCTBA HCXO/THBIX JIMCIIEPCHBIX MATEPHAJIOB OIEHHUBAIOT 110 BEJIHUHHE
BIAXKHOCTH, CBIIYYSCTH, TPAHYIOMETPHUYSCKOMY COCTaBy, VAelIbHOMY o0O0BLEMY H HACBLITHOH
IUTOTHOCTH.

Ilpy moBBIICHHOM COMEPIKAHMM BJATH B BOJIOKHHCTBIX MaTepHallaX CYINECTBEHHO
YXYAMAeTCsl UX CBLITYUeCTh, B pe3ysbTaTe Uero B OyHKepe mepepabaThiBalomero o0opya1oBaHHs
NPOUCXO/IHT 3aBHCAHHE MaTepHaia, TPHBOJAAMEe K CHHXKCHHIO TOYHOCTH [IO3HPOBAHHA H
HApPYIICHHID PABHOMEPHOCTH IHTAHHMS MalMHbl. CHHKAeTcd KauecTBO M3/IeJIMH — Ha BHelHeH
HIOBEPXHOCTH 00pa3yloTCs BOJHHCTOCTH, B3AYTHs, Pa3BOJbL IIYV3BIPH U TpeluHbl, HabirogaeTcs
pa3MepHBI Opak, KopoOJieHHe U paccioeHHe U3ASIHH.

Cogep:xxanye BJIaTH B HANOJMHHTEIAX PACTHTSNLHOTO IIPOUCXOMICHHS MOXKET OBITEH
OIIpee/IeHO 110 H3MEHSHHIO MACCHI HATIOIHU TSI JIO U ITOC/Ie BEICYIIMBAHHUS €T0 B TepMomKady IpH
3a/IaHHBIX TEMIIEPATYPaxX H BPEMEHH.

OGopyioBanue 1 00paziibl

1. HanoJHUTEJIM pazIiuHOrO COCTaBa M THIIA.

2. DKCHKATOP.

3. Brokc WM THrels.

4. Bechbl aHaIIMTHYECKHE.

5. Tepmomkad.

ITpakTHueckas HacTh
B 4HCTBINA, TpeBapUTENIbHO B3BEIICHHBIH OIOKC (MJIH TUTelh) MOMENAKT MPUMEpPHO 5 T
HCTIBITYEMOTO MaTepHajla M B3BEIIMBAIOT HA aHAJIUTHYECKHX Becax ¢ TouyHocTeto go 0,001 r.
OTKpBITEIH OIOKC TOMEMAIOT B TepMOIIKa( U BRIASPKUBAIOT B TeueHHe 30 MUH IIpH TeMIlepaType
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8012° C. Tocre 3Toro OTKPHITHIH GIOKC TIEPEHOCAT B HKCHKATOP JIJIS OXJIAKIISHHUS MaTepHala 710

KOMHATHOH TeMIepaTypbl. 3aTeM OIOKC 3aKpBIBAIOT U BTOPUUHO B3BSIIHBAIOT BMECTE ¢ MATSPHATIOM.
OTHOCHTENBHOE COAS)KaHHUE BJIATH U JPYIHX JISTYUHX BelecTB X, %, paccUHUTBLIBAIOT IIO

dopmyae

M, -M

TLT 22 100

X =
1
rjie Mi, My — macca Grokca ¢ MaTepHAIOM 710 W TOCE YJAAJIeHUS JIETYUIHX COOTBETCTBEHHO, T}
M — macca Grokca, T.
3a pe3yibTaT UCIBLITAHUH TIPHHAMAIOT cpefHee apudmeTHuecKkoe 3HAUCHUE HE MEHee Tpex
HU3MEpEHHH. DKCIIEpUMEHTAILHBIC JaHHbIE 3aHOCAT B Tabiuiy 1.

Ne
oOpazna
1
2

Matepnan M, T My,rT Mo, T X, %

Cpennee apupMeTHISCKOS 3HAUSHHE
Cpennee KpaJpaTHUeCKOS OTKIOHSHHE
Koaddunuent papuarinu

KoHTpoanHBIC BOIIPOCH]
1. Kak BiamsgeT cofepsKaHHe BJarW B HAMOJIHHUTEIIX PACTHUTEIBHOTO IPOUCXOKICHHSA Ha
CBOMCTBA M2OTH?
2. Kakue CymecTBYIOT MSTOABI 3allMThl OT BIATH MOJUMEPHBIX KOMITO3HITHOHHBIX
MaTepHaJIOR?

JTABOPATOPHAS PABOTA Ne2
OmnpegeneHHe cCTPYKTYPHBIX MAPAMeTPOB TKAHBIX HATIOJTHHTe Tl
Lensb: U3YUIHUTH METOAUKH ONPEACISHHS CTPYKTYPHBIX apaMeTpoB TKAHBIX HATIOJIHUTEICH Ha
OCHOBE BOJIOKOH Pa3IMYHOM MPUPOIbI

TeopeTnueckas 4acTh

BooKHHCTRIC HAIIOJHHATSIH 3aHHMAIOT BTOPOS MECTO TOCHE MHUCISPCHBIX IO 00BEMY
HCIIOJIB30BAHHA CPEIH BCEX HAMOJIHHTENCH. IlepBric MaTepHaIbl HA HX OCHOBE OBLITH ITOSYUCHHI B
Hadgasge XX B. DT0 ObLTH (PpeHOMIACTEI ¢ XJIOMKOBBIMH BOJMOKHaMH. OmHAKO ¢ CepeaHHBI XX B.
MISPBEHCTBO CPSAH BOJOKHHUCTLIX HAMMOJHUTEIICH MIPOTHO MEPLIILIO K CTSKIIOBOJIOKHY.

DyeMeHTapHbIe BOJOKHA HJIH OJHOHAIIPABJCHHBIC HAMOJHHUTSIM (HUTH, POBHHTH)
HCIIOIBYIOTCSA JJISI TTOTYISHHS JUCTOBBIX BOJOKHHACTHIX HATOIHUTACH. K HUM OTHOCAT TKaHbIS HJIH
HeTKAaHbIC MATEPHAJIbI: TKAHH, JCHTBI, CCTKH, XOJCThI, MAThL

Tkanb oOpa3yeTcss Ha TKAIIKOM CTaHKE M3 JABYX CHCTEM HHTCH, pacllofIOKCHHBIX B3aHMHO
MePISHIUKYJSIPHO U TSPEIJICTSHHBIX JIPYT ¢ APYTOM B OIpeAeiieHHOH 3akoHoMepHOcTH. Huth,
PACTIOIOKSHHBIC TTApaJUICABHO OHA APYTOH M UAVIITHS BIOIL TKAHH, ABJISIOTCS OCHOBAHHEM TKAHH
H Ha3bIBAIOTCS OCHOBOM. HUTH, pacmono:keHHBIC TONISPEK TKAHH, HA3bIBAKOTCA YTKOM.

B 3aBHCHMOCTH OT CXeMBI TIEpPEeNJICTeHHS HHUTESH OCHOBBI H YTKa 00OpasylOTCsl TKaHBIC
HATTOJIHUTEITH Pa3InuHOd CTPYKTYpPHI (pHc.1 a—).
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B TkaHAX MOJOTHAHOTO MeperuieTeHHs 0CHORA H ¥ TOK B3aHMHO MepervieTaloTcA uepes OfiHy
HHTH (pHc. 1, @). B TKaHAX cap:KeBoOH CTPYKTYPbI OCHOBA M Y TOK IMEPErIeTalOTCA Yepes JIBe HUTH
(pHc. 1, ¢). Ha moBepxXHOCTH TakoH TKaHH obpasyeTcd XapaKTepHbIH ¥30p H3 AHArOHAIBHBIX [TOJIOC,
B TkaHAX caTMHOBOro IMeperieTeHHA Kaxaad W3 HHTeH OCHOBBHI (¥TKa) ord0aeT 3a OJIHH TIEPHOI
HEOMHHAKOBOE 9HCJI0 HHTeH ¥TKa (OCHOBBI) — TP, TIATh, ceMb HIH Gonbine (pHc. 1, ).

Pric. 1. Buasl niepernieTeHH TKAaHOTO HATIOJMHHTEA.
a — IIOJIOTHAHOE, 6 —caTHHOBOE; B — CapiKeROE

Ocobyio dopMy MeperuieTeHHs HMeIOT o0bheMHble TKaHH, B KOTOPbIX HHTH OCHOBBI H YTKa
TMEePETLIeTAIOTCA el€ HUThIO B TIEPITEHHKY I PHOH ILTOCKOCTH.

JIpyriM  XapakTepHbIM ITapaMeTpoM JJA  OMHCaHHA TKaHbIX MaTepHaJlOB SIBIAETCH ee
TLTOTHOCTh, KOTOpad XapaKTepHsyeT KOMHYecTBO HHTeH Ha €HHHLY MHPHHBI (10 OCHOBE) HIH
JUTHHBI (TI0 ¥TKY) TKaHH. [II0THOCTh TKaHH XapaKTepHsy eT 9acTOTY PacrIoNioKeHHA HHTeH B TKaHH.
Yem masbiie pacriomKeHbl HHTH OfJHA OT APYTOH, TeM IUIOTHOCTb MeHbIIe, T. €. TKaHb pee. Uem
OIme pacroaceHbl HHTH 0AHA K Ipy Mo, TeM MIOTHOCTh OoNblie, T. €. TKaHb ILTOTHEE.

TonmuHa TKAHH 3aBHCHT OT TOMIMHHBI HHTeH HIH OT HOMepa MpAxH, H3 KoTopoH oHa
BhipaGoTaHa, H OT ee cTpoeHHsA. ToniHHa KonaebieTcs OT JeciaTeIx Aoned MHUEMeTpa 0
HECKONEKH X MHILTHM €TP OB.

O0opyaoBaHHe H 00pasLibl
. TkaHH pa3mHYHOH TEKCTYPhI Ha OCHOBE BOJIOKOH Pa3IHYHOM TTPHP OB
. Bechl.
. MHKpOCKOIT.
JIyma.
JvHeiika.
ITaHLIeT.
. Mrna.

o R N I

. HosKHHLIBIL.
IIpakmHueckas 4acTh

[Tepen HauamomM aHalE3a M3 IMONOTHHIA TKAHH BBIPE3AKOT 00pasilbl H OTAENAT OT KPOMOK
Hajjpe3aHHbIe HHTH, ITOOBI pasmep HETTOBPEXKIEHHOTO oOpasia COCTABH.I
100x100 v

Onpedeig Hie TYe 60M N USHAHOYHON CIIOPOH b

OnpeneneHre MHIleBOH M H3HAHOUYHOH CTOPOHBI TIPOBOJAT IO CNEY KO I[HM TpH3HaKaM:

- ¥ TKEIHCﬁ, HMCHOIMHX OCHOBY H ¥YTOK H3 BOIMOKOH DRAa3IMYHOr® BHA4, JIMLICBAd CTOpOHA
H3roTaBIHBaeTCA H3 Gollee AOPOTrHX PlI'I'I'Eﬁ;
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— Y XYy/I0KeCTBeHHO-/[eKOPATHBHLIX TKaHeH JTHIeRasi CTOPOHA HMeeT APKO BhIPAKeHHBIH
PHCYHOK;

— TKaHH, ¥ KOTOPBIX MY JHICBOH H HM3HAHOUHOH CTOpOHOﬁ HET 3aMeTHOH Pa3sHHILI,
CUHTAIOT ABYXCTOPOHHHMH, HIIH ABYXJ/IMIICBLIMH, ITIOTOMY modas u3 CTOPOH MOIKCT OLITL IIpHHATA
3a JIHIEB YHO.

Onpeceneniie HUMEN OCHOGVL 1 YK
Onpe/ienieHrde HATEH OCHOBBI U YTKa B 00pasile MPOU3BOJIAT IO CIEAYIONTHM ITPH3HAKAM:

- KpOMKH B 06pa3ue YKa3bIBAKOT HAIIPpABJICHHE OCHOBEILL

—  IIPH OTCYTCTBHHM KPOMOK HAlpaBJICHHE HUTSH OCHOBBI B OOJILITHHCTBE CIYUASB MOKHO
OIPEe/ICNIHTE 110 XapaKTepy PUCYHKa INepelUleTeHHs, 110 POAY BOJIOKOH, [0 Ka4eCTBY H CBOMCTBaM
HIPSLKH;

- IO HAIIPaBJICHHIO K CTCIICHH KPYVTKH OCHOBA HMCCT 60.]'IBIJ_IYIO KPYTKY UCM VTOK.

Onpecenertie muna nepentemeHis mxaHy

Jlst onipeiesieHus THIIA TIePLIUISTSHHS M3 TMOMOTHHINA TKAHH BBIPE3AIOT 00pasell pasMepoM
100x100 MM B mOMEIIAIOT Ha MIPEAMETHBIN CTOJIMK MHKPOCKOTIA.

B obpasnax TkaHeH, HMEIONIMX HECIOKHBIC H CHO BHIUMbBIC IePeIlJISTCHUSL, KaK, HATIpHMED,
MOJIOTHSIHOE, CapiKeBOe M MPOM3BOAHBIC DTUX IEpeIIeTeHHH, JOCTATOYHO MOCMOTPETh HA TKAaHb
qepes JIVILY U ONpeaeuTh BH/ MepelUIeTSHHS CPpaBHUBAs ¢ H300pakeHHeM Ha pHc. 1, a-—B.

B Tkamsx, y KOTOPLIX MO BHEIMHEMY OCMOTpPY TPYAHO OIpPEICTHTL BH[ MEpeILIeTCHHS,
CJIeAYET ero ompeaesiirh MyTeM pazbopa obpasna. s 3Toro v odpasna Ha ABYX CMESIKHBIX CTOPOHAX
JlenaroT 0axpoMy JUTHHOIO 110 5 MM. 3aTeM Ha o0pasel] YCTAaHABJIMBAKOT JIYIY W IIPH MOMOIIH JIBYX
U1 oT o0pasiia OTOJBUTAOT K faxpome MocieoBaTe/IbHO O/THY HATh 34 JIPYTOH M 3apUCOBBIBAIOT
neperieTeHne KK/ 10 HATH.

Onpecenertie MORYUHLL MKAHU

OTpe3kd TKaHH CKJIAJBIBAIOT B HECKOJLKO pa3 M MHUKPOMETPOM H3MEpSIIOT TOJIIHHY B
HECKOJIBKHX MecTax. Onpe/essitoT Cpe/iHee 3HaUSHHE TOJIIAHBI TKAHH Ty TeM JIeJISHUs TIOJIYYSHHOTO
3HAYESHHS TI0 MUKPOMETPY Ha YUCJIO CIIOEB TKAHH.

Onpedeneriie nOMHOCINY MKAHU

[[1oTHOCT, TKAHH SBISICTCS BaXKHBIM (DAKTOPOM, BIHSIONMAM Ha <&¢ CIpOocHHE, H
XapaKTepU3yeT KOIMUECTBO HUTCH Ha IUHHUIYY WIHPHUHLI (110 OCHOBE) WM JIHHLI (IO VTKY) TKaHH.
3a eqMHHNY MHPUHLI KM JJIUHLI B CTAHJAPTAX HA TKAHH MPUHATO CUUTATH 1 cM.

B obpasiie TKaHH OCTOPOXKHO, HE HApVIIasl ¢¢ IUIOTHOCTL M PHCYHOK, OTMEPSIOT 5 ¢M IO
HAIMPABJICHUIO OCHOBBI U ONPEIC/LIIOT KOIMUESCTBO HUTEH Ha JAHHOM VYACTKEe METOJOM IIOCUeTA.
MoskHO IPUMEHSATH JYIY HIH MHKPOCKOII ¢ HEOOMLIINM YBeIHdeHHeM. UncTo HUTeH JensT Ha 5 |
MOJTYYaIoT UM cIo HATeH Ha 1 oM.

DKCIIEPUMEHT MOBTOPSIOT 3 pasa JJsd pa3HLIX VUACTKOB Ha oOpasife. OmpeIessioT cpeanee
3HAYCHUE IJIOTHOCTH M CPAaBHUBAIOT PE3YJILTAT ¢ M3BECTHBIM 3HAUYCHHEM M3 CTAHJapTa Ha JAHHVIO
TKaHb.

AHAJOTHYHO TIPOBOJIAT SKCISPHMEHT /IJIsl HATIPABJICHHS YTKA.

Onpeceneriie nosepxXHOCMHON NAOMHOCHY MKAHY

JIJ1s1 oTIpeieNICHHES OBEPXHOCTHOM IIOTHOCTH (Macca 1 M%) GepyT o6pasipl TKAH pazMepoM
100x100 MM B KOTHYSCTBE HEe MeHee 5 mTyK. B obpasmax mo kpasMm yOHparoT Hape3aHHbIC HATH H
oOpeszatoT Oaxpomy. 3aMepsroT pazMepbl oOpasia ¢ TouHOCTHIO Jio 0,1 MM W B3BENIMBAIOT Ha



71abOPaTOPHBIX Becax ¢ TOUHOCTHIO /10 0,01 1. TIOBepXHOCTHYIO IUIOTHOCTE Pr, I/CM?, ONPEENSIOT 110

dhopmye:

P

71 — YHCIIO 06p213L[0B B INaKeTe, IT.

SKCHepI/IMeHT MMOBTOPAIOT HC MCHEC TPCX pas, 3a pe3yJiibTaT IPHHHMAIOT CPeAHCe ZHAUCHHC
BCCX HBMepeHHﬁ. HonyquHoe SHAUYCHHC CPaBHHBAIOT ¢ M3BCCTHLIM H3 CcTaHJapTa Ha MaTepHall H

ACJIA0T BBIBOJBI.

18

g

o

rac m — Macca IakerTa U3 06p213L[0B, I, b, [— IMHpHHA H TJIHHA OJHOTO 06pa3ua COOTBCTCTBCHHO, CM,

PeaynpTaThl BeeX HCCIIeTOBAHUH 110 11, 2.2-2.6 3aHOCAT B TaOMHITy 1.

Ta6mmma 1
Ne Tun Tommuna, | [II0THOCTE, HUT/CM P,
Marepuain 3
/T MepeILIeTeHHS MM OCHOBA YTOK r/cM
|

Cpennee apudmMeTHISCKOS 3HAUSCHUE

Cpe,I[Hee KBaJIpaTHYCCKOC OTKJIIOHCHHE

Koaddunuent papuarinu

KoHTponbHbBIE BOIPOCH

1. Yem PAZHYaIOTCA TKaHH ITOJOTIIHOT O, CAPIKCBOI0 H CATHHOBOIO HepeHJ’IeTeHHH?

2. B KkakoH HOCIeOBATENIBHOCTH H KaKHe IapaMeTphl OINPeJSIsOT MPH CTPYKTYPHOM
aHaJIM3e TKAHbIX MaTePHAIIOB?
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7.3.2. Texyuii KOHTPOJL (TeCTUPOBAHIIE)
(popmuposanue komneteniui [1K-1 u T1IK-3)

IIpyvepnI TeCTOBBIX 3aTAHMIL:

1. K KOMOO3HITHOHHBIM MaTepHAIAM ¢ HYJIb-MEPHBIMH HATIOMHUTENA OTHOCAT:
a) CTeKITOIUTACTHKH

0) AUCTIePCHO-YIIPOUYHSHHbIE MATSPUAIIBI

B) OOPOILIACTHKH

') TeTHHAKC

2. [Ipenperu mpeacTaBIAIOT COOOMH:

a) OpHKETHI - MOy hadpHKATHL,

0) MTO3UpOBAHHBIE TTOPOTITKOBBIE CHCTEMEI,
B) PYJIOHBI JICHTOYHOT'O MaTepHalia.

3. 3aBHCAT JIM CBOMCTBA H3AC/IHHM H3 IIOJMMEPHBIX KOMIIOZMIIMOHHBIX MAaTEpPHAJIOB OT
TeXHOJOTHH HX (popMOBaHHUSL:

a) 1a, 6e3yCIIOBHO;

0) HeT, He 3aBHCHAT;

B) [I0-Pa3HOMY IIPH Pa3JIMYHBIX TEMIIEPATYPHBIX peXKHUMAX.

4. IlpenperaMy Ha3LIBAIOT:

a) mostyhabpHKAThI 711 MOTYUSHHS MOTUMEPHBIX KOMIIO3HITHOHHBIX MAaTePHAJIOB;
0) uz)ieNns U3 MOJIMMEPHBIX KOMITO3HITHOHHBIX MaTePHATIOR;,

B) HEKOTOPBIC KOMIIOHCHTHI MTOIMMEPHLIX KOMIO3HIMOHHBIX MATSPHAJIOB.

5. KontakTHOe pOpMOBAHHE OCYIIECTRIISIIOT:
a) ¢ MCIOJIb30BaHHEM (OpM;

6) ¢ MCIOJIb30BAaHHEM MATPHIILI H IIYAHCOHA,
B) € HCHOJIL30BAHHEM H30BITOUHOTO JIABJICHHSL.

6. Ilpenperu noay4aioT Mo cIeAYIOMEMY cllocody:
a) TRepmodazHOMY;

0) wuakodazHOMY;

B) TBep/10hazHOMY H KHIKODaAZHOMY.

7. llpenpery UCMOMB3YIOT B TEXHOJIOTHH!
a) DKCTPY3HH;

0) myarpysuu;
B) HAMOTKH.

8. Cocrosiare moOOH TepMOIMHAMUYECKOH CHCTEMBI onpe/ielsaerca PYHKIHAMH COCTOSHHS,
Cpequ KOTOPBIX OCHOBHBIMH SIBJISIOTCSI:

a) KOJIMYSCTBO TSIUIOTLI M BHYTPSHHSS DHEPTHsI

0) BHYTPEHHSSA SHEPT U U SHTPOIIHUS

B) paboTa U SHTPOIHA

I') KOJIMYECTBO TeIJIOTHL U paboTa

9. ®eHoJhopMaATIBETH/IHYK CMOJTY B IPOMBIIUICHHOCTH MOJIYYAOT B pe3yJibTaTe peakiuu:
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a) NOJIMKOH/IEHCAIIHA
0) ruporeHU3AIHH
B) H30MEpH3allH|

I') NOJIAMepH3aIIHH

10. IIpouHOCTH JUCTIEPCHO-YIIPOYHEHHBIX KOMITO3HIITHOHHBLIX MATEPHATIOR:

a) YBEJIMYHBACTCA TIPH YBEIHICHHH 00beMHOH JTOJIH HATIOJIHHTEJIS

0) a/UTHTUBHO 3aBUCHT OT JOJIH YIIPOUHSIONIeH (hasbl

B) 3aBUCHT, IJIABHBIM 00pa3oM, OT NPOYHOCTH HATIOJHHTEJIS

I') 3ABUCHT, TJIABHBIM 00pazoM, OT PACCTOSHUS MEHTY YACTHIIAMH HATIOJHUTEIS H CTEIIeHH ero

AHCHIEPCHOCTH



KKM.

KKM.
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IIpyve pHBIe BOTIPOCHI K 3aUeTy

1. KoMmozuiuoHHble MaTepHalbl OCHOBHbBIE TOHATHSL

2. Knaccudukanuss  KOMIIOZMITMOHHBIX ~ MaTepHalioB (M0  MaTepHAJIOBE/IUECKOMY,
KOHCTPYKITHOHHOMY, TeXHOJOTHISCKOMY, DKCILTYATAIAOHHOMY IIPHHITHIIAM).

3. OcHOBHBIC TEXHOJIOTHH [TOTYICHUS KOMIIOZHTOB.

4. TpeGopanus, OpeabABISICMbIe K MATPUIIAM.

5. Crioco6bl 00beTHHEHHS MATPHUITHI M APMHPYIONIHX 3JIEMEHTOB.

6. OCHOBHBIE CBOMCTBA MaTPHII.

7. TpeGoBaHus, IpeAbsBIBIEMbIe K apMHPYIOIIHM 3JIeMEHTAM.

8. Hamomuutemu KKM. TpeOGoraHHusI, MPeTBIBIISMBIC K HHM.

9. AucnepcHble HATOMHUTSIH. (OCHOBHELIE I[eJIH UX BBEACHHSL

10.

11

13

2%
26.
27.
28.

28,
30.

31

XapaKTepHCTI/IKa BOJIOKHHUCTLIX HAOJHUTSIeH. OCHOBHASI 11¢IbL HX BBEICHHMSL

i XapaKTepHCTHKa JIHCTOBBIX H 00BbeMHBIX HaltoHHTeNeH. OCcHOBHAsA OeJIb HX BBCACHHA.
12.

[Tongarue mpemnpery.

. TexHomorHueckre MeTO/bI MTOJIYUEHHS IIPENPEroB.
14.
15.
16.
e
18.
19.
20.
21
22.
23.
24.

CoTOBLIH 3aIIONMHHTEL M <T0 BIMAHHES Ha ¢cBoHeTa KKM.
Bonokna, ucnionabzyembie st cozmanust KIKM.

[lonydenne CTEKISHHBIX BOJOKOH M UX OCHOBHBIC CBOMCTRA.
[Tonyvenue yriaepo/IHbIX BOJOKOH U HX OCHOBHBIE CBOMCTBA.
OHU3HKO-MeXaHUYeCKHE CBOHCTBA YIJIEPOJIHBIX BOJIOKOH
Yraeponssie BojokHa. OCHOBHBIE CTIOCOOKI TIOTYUSHUSL.
Tkambie U HETKAHBIC YIIPOTHSIONIHE DICMSHTEI.

OcHopubie 1eH cozganus KIKM,

[Ipuamunuanbabie HegocTaTkH IKIKM 1 9eM OHM BBHI3BAHEI.
DakTophl, NPUBOJSINTHE K YIyUIIeHUIO ceoiicTe KKM.
[TapameTpsl, onpeaenstonue dazoryio cTpykTypy KKM 1 Kak oHH BIUSAIOT Ha CBOMCTBA

Anmnpetsl. CEOHCTBA M TEXHOJIOTHH HX HAHECEHHSI.

CrocoOsl nosryuenuss KKM.

Cwmenienue. [Toaroropka KKM niepes BbIlIOJTHEHHEM CMEIIEHHS.

MomuduKkausa TOBSPXHOCTH HAIOJHATSII I/ VIYUNICHHS COBMEIMSHHS KOMIIOHCHTOR

CopmelneHHe JTHCIIEPCHBIX H BOJIOKHHCTRLIX HAMOJIHHTEIeH ¢ KepaMHIecKol MaTpHIleH.
[Ipomecch! MOTUGUKAITHH MATPHUIIHI.

. [Iponecenl nonyuenus KKM.
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