[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®M0: Makcumo Anekceil boys#BMC TEPCTBO HAYKHU U BBICIIIEIO OBPA3OBAHMSI POCCUICKOI ®EJIEPALIUN
Romkrocrs: ﬂ”%‘ﬁ&%@i‘ﬁ%ﬁﬂ%&%&@%@ﬁ%ﬂ A BHOMHOE OBPABOBATE/ILHOE YUPEX/EHUE BBICIIEIO OBPA3OBAHMSI

[ata nognucanus: 17.09.2025 17:48:01

Vecansssii nporpavisii s «MOCKOBCKHH MOJIMTEXHUYECKHI Y HUBEPCHTET»

8db180d123102ac9e6052125672742735¢18b1ds  (MOCKQBCKUA MOJUTEX)

[Tonurpaduyecknuii UHCTUTYT

YTBEPXIAIO

: Em "”' ey, '()’:
Huperiophy,
222N

Pty SR

/Haroprosa U.B./

PABOYAS ITPOI'PAMMA JUCIIAITIVINHBI

I/I3I[eJII/IH N3 CTCKJIO- ! YIVICIVIACTUKOB

HanpaBnenue noaroroBku
22.04.01 MarepuaJjioBeieHre U TEXHOJOTHM MaTePHUAIOB
[Tpodunn
TexHo10rust KOMIIO3UTOB
KBammdukanus (cTeneHs) BEITYCKHUKA
Marucrtp

®opma o0ydeHust
Ounasn

MockBa 2025 .



Hactroamas paGouag mporpaMma AHCLIDIHHEL YCTAHABRIHEAeT TpeQoBaHHA K 3HAHHAM H

YMEHHAM 00YHArOIIerocsa H OTIPETesaeT COIepsKaHHe H BHAB YIeOHBIX 2aHATHH H OTYETHOCTH.

[Iporpamaa IpegHazHAadUeHa ATA IIpelofapaTeneH, BeOyIHX [MaHHYH [THCIUIUIHHY, H
ofyHaroNHXca TI0 HaMpaBiIeHHro. ToarotorkH 22.04.01 MarepHanmoBemeHHe H TEXHOTOTHH
MAaTepPHAJIOB, H3yHaOIIHX JHCIHIIHHY « M30e/mHa H3 cTeKI0- H YITIETLIIaCTHKOB .

[Tporpanmma pazpaboraHa B COOTBETCTBHH C:
- DegepalbHEIM TOCYHAPCTEEHHEIM 00pAz0BATEIHEIM CTAHMAPTOM II0  HAIIPARIIEHHIO
moaroTorkH 22.04.01 MaTtepHamoremeHHe H TeXHOIOTHH MAaTEpHAJIOR, YTREPELEHHBIM TTPHKAZOM
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,
- AxamemMHIecKHM YUeOHBIM TITaHOM TPodHTT «TeXHOMOTHH KOMITOZHTOR» HAIIPABRICHHT
moaroTorkH 22.04.01 MarepHamoBemeHHe H TeXHOIOTHH MAaTePHAIOR .

Pazpaboraur (n):
[Tpodeccop kadbenprr «HHOBAIMOHHEIE MATEPHAIEL ITPHHTMETHAHHTY CTPHHY,

. TEXH.H, i /A B. llemor/

CorjgacoRaHo!

Jarenyromnni kadenpol « THHOBAITHOHHEBIE MATEPHAITBI TIPHHTM eTHAHHIYCT PHE,

K.Hz2. -MAaT.H., JOIIEHT /{:{@;) /T.O.PeITHKOB/
vV

PyxorogHTEME 06pazoR aTenbHOH ITpor paMME

I .TEXH.H., podeccop % /A TI.Kouapatos/

P




ol

Coaepsranne

[Tenn, 3a)1aum U MJIAHUPYEMBbIE Pe3YIbTATHI OO VISHUS MO JTHCITTUATIITHHE ....ovveieeeeieenieaieeneenees 4
MecTo JUCIUILITHHBI B CTPYKTYPE 00pa20BATETLHON IPOTPAMMDBI ...covvevievieieceresies e 4
CTIpYKTYpa H COACPIKAHUEC THCIIHTIIIHHBL .....covviueetiasreieessesteassesseassesseessesseessesseessessesnsesssessesseesees 5
3.1 Branryaebuoir paboTEl DY a0 MK b s 5
3.2 TeMaTHUCCKHH TIAH H3YUCHHS TUCITHILITHHBL ... .ceitveeitieesstreesieeesteeessteesssneesseeesasseesssneessseeens 5
3.3 O S I T I L s s s o o o S P S e s P S S S S B s 6
3.4 TemaTHka CCMHHAPCKHX/TIPAKTHUSCKHX U JaO0OPATOPHBIX 3AHATHH ...ocvecvveveveeeie e 7
Y4eOHO-METOIUYSCKOS U HHPOPMATTHOHHOS OOCCTICUCHHE .. eovvevvereeieieieie e sesnesaesseesessee e 8
4.1 OCHOBHAS JIATCPATYPA .. ueeeeaueeeeureeeaaseeaaanenseaseeeasaeesasaeesseeessssesasneesnsseessseesssseesmseeeasseesssneesmseees 8
I I oy Fogic i) 15 et S o o ———— 8
4.3  DICKTPOHHBIC O0PAZOBATEITBHBIC PECYPCBI 1.vviviirieieesiesreessessaesesreessesseessesssessessensessesssessesses 8
4.4 JIuieH2HOHHOE U CBOOOMHO PACHPOCTPAHIEMOS TIPOTPAMMHOE OOSCIICUCHHE v 8
4.5 CoBpeMeHHBIC NTpodeccHoHaNbHbIe 0a3bl MAHHBIX H HHPOPMAITHOHHBIC CIIPABOYHBIC
e e, 1 9
MaTepHaIbHO-TEXHUUECKOE ODSCTIEUEHME ... .veeveeeiiieeneeieeaieaieasiesieesaeaseeseeaneeseesneeseaneesneeeenes 9
17 LS 00 15 R2I=T0) L =y BTG F L L 1 SRR PORRPRRUPTRRPORRPORRT SO PSS rTTITo 9
6.1. Meronuueckue peKOMeHIAITHH JIUIS TIPENIOJIABATENIS 110 OPraHH3AIHH OOYUSHHS ............ 11
6.2. Meronuueckue ykazaHus /i1 00YIAIOIMUXCS TI0 OCBOSHHIO JTUCITHTLITHHBI ...covveveeee 11
DOH/T OTIEHOUHBIX CPEIICTE - ..e.teeateeuteanteeatee st aateeateeaseeas st e aaeeameeanteeabeeaseeanbeeabeeaneeaeeemneeaneeannee e 12
7.1. MeTo)1b1 KOHTPOJISI K OTICHHBAHUS PE3YILTATOB OOYUSHHMS . ..ovvvviiiieiiiiiiaie e eeee e 12
7.2. lllkama ¥ KpUTSPHUH OICHHBAHHS PERYIIBTATOB OOVICHH . .eevveeuveeeeresueessesseeseesneesseesessenneas 12

RS TR O (<3¢ (01215189 (T vy 0T (o i T PR 14



4

1. Mean, 3a1auu ¥ TWIAaHUPYEMbIe Pe3yJIbTATHI 00VUEeHNS M0 JUCITHTIIIHHE

Ieamo ocBoeHHsT JUCIUIUIMHBL «M37emust U3 CTeKNIo- W YIJICTIJIACTHKOB»  SBJIASTCS
dbopMHpOBaHHE TOJYUeHUs 3HaHWM 10 Tpoliemam (OPMHUPOBAHHS CTPYKTYPhl H CBOHCTE
MOJIUMEPHBIX KOMITO3HITHOHHBIX MaTepuaioB (IIKM) Ha ocHOBE CTSKIISTHHBIX H VIJISPOIHBIX
HATIOJIHUTEICH W TpUBHTHC OOVYAIONIMMCS HABBIKOB W YMCSHHH paIlHOHAIBHOTO BBIOOpA H
pazpaboTKH > ¢peKTHBHLIX TSXHOJOTHUSCKHUX TPOISCCOB MPOUBOMACTBA JeTaleH M H3ICIHH H3
CTCKJIO- U VTJICIIACTHKOB.

FajiauM TMCHUILIMHEBIL:

— H3VICHHS KJIACCH(HUKAITHH H TCOPSTHUCCKHAX OCHOB KoHCTpyupoBanms [TKM;

— IpuOOPEeTeHHE HABBIKOB PAallMOHAJLHOTO BRIOOpA apMHPYIONIHX KOMITOHSHTOB H MATpPHII,
METO/IOB HX TIOJIYUEHHS H cTIoco00B HX MepepaboTKH;

— ¢opMHpOBaHHE HABBIKOB pallMOHAJIBHOTO BBIOOpa TexHomoru# usrotorsenus I[IKM u
pa3paboTKH TeXHOJIOTHYESCKHX MPOIECCOB TOJIYUSHHS CTEKIIO- ¥ YIJISTUIACTHKOB, a TAKKe JleTalied U
H3JTeTHH U3 HHX,

— (QopMHpOBAHHE YMCHHSA HCIIONL3OBAHHSA MeTodoB HombITanui 1IKM, koHTpods 3a
TeXHOJOTHUCCKHMH TPOISCCaMU M KAUSCTBOM MOYIASMBIX H3/TCTHH.

OOyuenue mo aucHuivmHe «H3geams w3 CTEKI0- M YIJICIUIACTHKOB» HAIPABIRHO Ha
dhopMHEpOBAHHE ¥ 00YIAIONTHXCS CIISAVIONHX KOMITC TCHITHH:

KOI[ H HAHMECHOB aHIe I/I}[,[[IflI(aTOpI:I JAOCTHACHHA KOMIIETCHITHH

KOMITETeHI I

1IK-1 HIIK-1.2. PazpabGatbiBaet KOMILICKCHBIE

Crocoben K pazpaboTKe | TSXHOJOTHUSCKHE peIleHHsS MPOM3BOACTBA H3ISIHH H2

KOMIIJIEKCHBIX penieHui B | KOMITOZHITHOHHBIX MaTEpHAIIOB, TIpUM eH S

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

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

KOMITOZHIIHOHHBLIX MAaTePUATIOB HCTIILITAHHUH " HCCIIeIOBAHHH H3IeTHH u3
KOMITOZHITHOHHBIX MATEPHATIOB.

IIK-2 HIIK-2.1. PaspabatsiBacT MEPOIPHATHS mno

Crocoben OTIPEACIATE | COBEPIICHCTROBAHHIO POBE/ICHHS TabopPaTOPHBIX

DKCILTyaTAI[HOHHbBIS HCTIBITAHUH CBIPDSL, IpeIperon H TOTOBBIX

XapaKTepHUCTHKH; KOMITOZHIIHOHHBLIX MAaTePHAJIOB.

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 mno
OPeYIPESKISHAID H  YCTPaHEHHIO  HECOOTBETCTBHS
XapaKTePUCTHK KOMITO3UITHOHHBIX MaTEepHAIIOB

TpeOGOBAHUAM TEXHHIESCKOTO 3a/IaHHS.
HIIK-2.5. PazpabaTbIBaeT MEPONPHATHS MO YTHIIH3AITHH
IPOURBOICTRCHHBIX OTXO/I0B.
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MecTo JHCITUIIJIMHBI B CTPYRTYpeE 00pa3oBaTeSIbHOI IPOrpaMMbl
Z[HCI_[HHJ'[HHEI. ({I/IB,[[GJ'[HH H3 CTCKJIO- H VYIJICIUIACTHKOB» OTHOCHTCA K YacTH «IJIEeKTUBHEIE

JUCIMIUIMHBD Onoka b1, hopMupyeMol ydacTHHKaMH 0o0pa3zoBaTelbHbIX OTHOIIEHHH.

Z[HCI_[HHJ'[HHE[ CBA3aHa JIOTHYECKH H  CTPYKTYPHO-METOJHYCCKH CO  CICSAYIOIHUMH

JIMCITUIIIMHAMH ¥ nipakTHKamu OOIT:

Bb1.1.1.4 MeTo010THs HAYYHBIX HCCIISIOBAHHH.

b1.1.5.1 Ouzukoxumusi MexK(a3HBIX B3aUMOISH CTBHM.

b1.1.5.2 MarepraioBe/IeHHE W TEXHOJIOTHH KOMIIO3HTOR.

b1.1.5.3 Metoyonorus epiGopa MAaTEpHAIIOB U TEXHOJIOTHH IPOU3BO/ICTBA KOMITOZHTOB.
b1.1.6.1 UHCTpyMeHTAIbHBIE METO/IBI HCCIIEJOBAHHS, KOHTPOJIS H HCIILITAHHA MATEPHAIIOB
b1.2.1.2 [IpoekTHpoBaHHe ¥ W3TOTOBICHHUE U3ICITHH U3 KOMITIO3UTHBIX MATEPHAIOB

Bb2.1.1 Vuebnas npakTuka (03HAKOMHTEIHHAST).

Bb2.2.1 [Ipou3BojacTEeHHAA IIPAKTHKA (HAYIHO -HCC/IeA0BaTe/IbCKasA paboTa).

B3.1 IloaroToBKa K MpoIAype 3aIMAThLI H 3alTHTA BRITYCKHOH KBATH(DHKAITHOHHOH paboThI.
OTJI 2. MaremaTtrueckast 00padoTKa pe3yIbTaTOB H3IMSPSHHH.

3. Crpykrypa u cogep:Ranue JUCHATINHBI
O0mas TpYyI0eMKOCTh JUCIHUILTHHLI COCTABJIICT 3 3aueTHbIe ¢aUHHILI (108 gacos).

3.1 Buasl yueOHOl padoThl H TPYI0EMKOCTb

Ne . Ko/n4ecTBo CemecTpel
. Bua yueoHoli paGoThI "acoR 3
1 | AviuTopHbIe 3aHATHA 36 36
B ToMm uncre:
1.1 | Jlexkuuu 18 18
1.2 | JJaBopaTopHbie paboThl 18 18
2 | CamocTosiTem>Hast padoTa 72 72
B tom uyncie:
2.1 | HoxarotoBka ¥ JeKuoHHBIM 3aHATHSIM (Pedepar) 24 24
2.2 | Hoxarotoeka k mpaktHyeckum 3aHstrsM (PIP) 24 24
2.3 | Hoxarotoeka k KoHTpoIbHO#H pabote (KCP) 24 24
3 | IlpoMeEyToUHAS ATTeCcTAITA
3auer 3auver
Hroro 108 108




3.2 TeMmaruvecknii IUIaH H3YYeHANA THCHHILIHHBI
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1 Tema 1. OcobeHHOCTH CTPYKTYPHI H CBOHCTB 12 2 2 8
MOJIMMEPHBIX KOMITO3HI[THOHHBIX MATEPHAIIOB
2 Tema 2. OCHOBHBIC BUILI CBSI3VIOINX MTOJTUMEPHBIX 12 2 2 8
KOMIIO3UIIMOHHBIX MAaTEPHAJIOB
3 Tema 3. OcHOBHBIEC BH/IBI HATIOJTHUTEICH H apMUPYIOMINX 12 2 2 8
3JIEMEHTOB KOMIIOZHITMOHHBIX MAaTEPHAJIOB
4 Tema 4. OU3HKO-XUMHUCCKHUE MPOIECCHI HA TIOBEPXHOCTH 12 2 2 8
pazziesia MaTpHIA-HAIOJIHUTEIIb
5 Tewma 5. IIpHHITUTIBI PETYIMPOBAHUS CBOHCTE 12 2 2 8
MIOJIMMEPHBIX KOMITO3HI[MOHHEIX MAaTEPHAJIOB.
6 Tema 6. TexHomorus MOJMyUIeHUS JUHCTICPCHO- 12 2 2 8
HANOJHEHHBIX IIJIACTHYSCKHX Mace
7 Tema 7. TexHoJOTHS MOMYUSHHS MOy GabpHKaTOR 12 2 2 8
8 Tema 8. TexHoNOrHYeCcKHEe METO/IbI TIOJIYUSHHS U3/1eJIHH 12 2 2 8
W3 TOJUMEPHBIX KOMIIO3HITHOHHBIX MATEPHAIIOB
9 | Tema 9. TexHONIOTHYECKHE HATIPSKEHHS H CTIOCOOBI 12 2 2 8
VIIPABJICHHS] HMH
Beero 108 18 18 72
Jauer - - - -
Hroro | 108 18 18 72

3.3 Conep:ranne THCITHILTHHBI

Tema 1. OcobeHHOCTH CTPYKTYpPLI MW CBOWMCTB TMOJMMEPHBIX KOMIIO3HITHOHHBIX
MaTepuaoB. [naccuduxanus KOMIOZMIMOHHLIX MaTepHaloB. KpHUTepHH KOHCTPYHPOBAHHS
KOMIIO3HIIHOHHBIX ~ MaTepHaJioB. (CBolcTBa HEKOTOPBIX COBPEMEHHBIX  KOMIIO3HMIIHOHHBIX
matepuaioB. IIKM ¢ BLICOKMM cofiepsKalHeM BOMOKOH. ['HOpHibIe U IpaAueHTHbIe ApMHPOBAHIbIE
IUTACTUKH ¢ PerVIHpPYEMBbIMHA MeXaHHUYECKUMH CBOMCTBAMH.

Tema 2. OcHOBHBIC BH/IbI CBAZYIOIMX TOJTHUMEPHBIX KOMITO3UMIIMOHHBIX MATEPHAIOB.
TepMopeakTUBHBIEC CBsI3VIOMHE (oaHMroMepnl). MenondopManbaeruanble MoMuMepsl. DypaHOBLIe
noauMepsl.  KpemMHuHOpraHvueckue 1oJMMepbl  (IOJHOpraHocHiokcaHbl).  HeHachimeHHbIe
OJMron(Hpel. DnoKcHHbIe oMroMepsl. Iloauumuibl. TepMoIUIacTHYHBIE CBA3YIONIHE (TIOJTHUMEPSI).
[Momonedunsl.  Ilosueununxnopu.  [Homumernnmerakpunar. Ilonmmamujael.  ApoMaTHuecKHe
noauagupel. Mo iuduMpoBaHHEIe MATPHYHbIE TIOJHMEPHI.

Tema 3. OcHoBHBIe BHIBI HATIO/THUTJIH H a pMHPYIOLIHX 3/IeMeHTOB KOMITO3HITHOHHBIX
MaTepuaoB. Kiaccudukanmsa HamomuutenaeH. Jlucmepcible HAMoOMHUTSIH. BoOKHHCTBIE
HanomHuTe M. CIoHCTbIe HAIOMHUTENH. 3epHUCTLIe HAMOMHUTEMH. ImaccuuKaus apMUPYIOMHX



aeMeHTOB. CTEKJIOBOJIOKHUCTBIE apMHUPYIONHAE BJIEMEHTHL. Y TJIGBOJIOKHHUCTBIE ApMHUPYIOIHE
BIIEMEHTEHI.

Tema 4. DBUKO-XUMHYeCKHe Ipoliecchl Ha IIOBEPXHOCTH pasgeda MaTpHLIa-
HATIOJTHUTE b, OU3HKO-XUMHST GOPMUPOBAHUA TOBEPXHOCTH paz/iesa. CMauMBaHWe W aJire3ws.
Juddyzus nosmmMepor B BOJOKHA. AJITe3HOHHAS TIPOYHOCTH M OCTATOUHBIE HAIPSDKEHHS.
KoppermsininonHble guHarpaMMbl TIPOYHOCTH KOMITO3MTA TPOYHOCTh CIEIUICHUST KOMIIOHEHTOB.
KoMIIo3HTEI €O CTEKJIOBOJOKHHCTHIM HamoJiHuTeeM. KOMIIO3UThl ¢ Yriaepo/IHBIM HAIMOJIHHTENIEM
Brusinue nipupoabl B coctaBa MaTpHIlbl. Moguduiiuposanie NoBepXHOCTH HATIOTHUTEIISL.

Tema S. IlpyHiMILI peryMpoBaHUsI CBOMCTB MOMMEPHBLIX KOMITO3UMITHOHHBIX
MarepuaoB. CTPYKTYpa HAIOJIHEHHBIX MMOJIMMEPOB B 3aBUCHMOCTH OT COCTaBa, pazMepa H GopMbl
gacTull HanmodHuTeNs. PaspaloTka HenpephlBHO apMHUPOBAHHBIX TUJIACTHKOB C 3aJIAaHHBIMH
cpoiictBaMH. Pa3paloTka KOHCTPYKIIHOHHBIX ApMHPOBAHHBIX [LIACTHKOB.

Tema 6. Texwosorus MOAYUeHHS TMCTIEPCHO-HAMMOTHEHHBIX TLTACTHYECKHX Macc.
Cragusa MOATOTOBKM HMCXOJHLIX KOMIIOHEHTOB HAIOIHHTECISH M IMOJUMEPHBIX CBSIRVIOIMHUX.
Cmemienue - OCHOBHOM Mpomece MOJYYCHHS JUCISPCHO-HAMIONHEHHLIX IUIACTHYECKHX Mace.
I'papymupoBanue mnactMace. (OCHOBHBIE TEXHOJNOTHYSCKHE CXEMbl IOJYICHHSI JIHCICPCHO-
HAMONHEHHLIX MIACTHYSCKHX Macc. llomMMepuianiHoHHOe M MOJHKOHISHCAIIMOHHOE HAIOJHEHHES
OJTUMEPOB.

Tema 7. TexHomorus moJaydeHusi moaygaopuraros. llomydabpukaThl HaMOJIHSHHBIX
mwiactMace. llonydenue npemukcos. [lonydaenue npenperoe. Iloayuenue BonokuuToB. Texnomorus
noiaydeHus:  moiyv(paOpHKaTOB  apMHPOBAHHBIX  IUTACTHKOB.  Buasl  nomydadpuxaTos.
Texmomorudeckuit mOpollece MOJAVICHHA MOMy(adpUKaToB  KHUAKO(A3HBIM  COBMEIICHHEM
KOMITOHSHTOB. [[ponuTKa BOJIOKHHCTHIX HATIOJHUTENCH MO JaBIeHUeM. TeXHOMOTHI H3TOTOBJICHHUS
nosydgabpukaTor TBepHodasHbIM COBMENMEHUEM KOMIIOHESHTOB.

Tema 8. TexHosorM4uecke  MeTOAbI  TOJYYEHUA  M3A€UH W3 OJUMEPHBIX
KOMITO3MIMOHHBIX MaTepHaioB. @QopMupoBaHHE 3aroTOBOK W2 ApMHUPOBAHHBIX IJIACTHKOB.
Beiktagka B dopme. Bpikmagka cyxux maketoB. llyarpysust U pomnrpyzus DopMupoBaHHE
reOMETpHH M CTPYKTYphl IUleTeHHeM. QopmoBaHHe H3/eNHH M3 apMHPOBAHHBIX IUIACTHKOB.
KonTtaktHoe dopmosanne. [Ipeccopoe dpopmosanne. [THeBMOTrUpoKoMIIpeccuoHHOe GOpMOBaHHE.
TepMokommpeccronnoe popmoBanue. [lponuTtka 3arotoBok. TemmepaTypHbli pekuM QopMOBAHHSL.

Tema 9. TexHomormyeckHe HANPSIKEHHS H CIMOCOOBI YIIPABJAeHU HWMHM. lIpuumHb
TeXHOJOTHUSCKUX HampspkeHud. Krmaccudukaiius TeXHOJOTHUSCKUX HampspkeHud. CrocoObl
YMEHLIISHUS MAKPOCTATHIHLIX HApspKeHui. OcTaTouHbIe HAIIPSDKEHUS B JeTaJIIX.

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 OnpeneseHue IOTHOCTH MTOJHMEPOB METOI0M 2
THAPOCTATHICCKOTO BB CITHBAHUS

3 | Tema3 OnpepfenieHne coJiepKaHHs KOMIIOHEHTOR TPABUMETPHISCKHM 2
METOIOM




4 | Tema 4 AHaJIM3 TOJMMEPHBIX KOMITO3HIIHOHHBIX MaTEPHATIOR 110 2
MPOAYKTAM Pa3JIOKEHHS

5 | Tema 5 OnpepenieHne coJiepKaHHs HEOPraHHYeCKHX HATTOJIHHTENIEH B 2
HOJUMEPHOM KOMITOZHIIHOHHOM MaTepHalle

6 | Tema 6 OnpepesieHHe COOTHONIEHHS KOMITOHEHTOR 110 METOJY 2
BLIKHTAHHA
7 | Tema 7 AHaNH3 OJIMMepOB MeTo10M MU depeHITHATLHON 2

CKaHHPYIOLIEH KaJIOpUMETPHH

8 | Tema 8 AHaJIM3 TOJHMEPHBIX KOMITO3HIIHOHHBLIX MATEPHAIOB METOIOM 2
UK cnekTpockonuu

9 |Tema?9 MexaHHYeCKHE HCTIBITAHHS MOJHMEPHBIX KOMIIO3UITHOHHBIX 2
MaTepHalioB
Hroro 18
4. Yuebno-Merojauyeckoe 1 ungopmMannontoe odecnevenme
4.1 Ommuodka! 3akmagka He oIpeccHa.
1. TOCT P 7.0.3 Cucrema cranjaptop 1mo uadopmaiuu, SHOITHOTEUHOMY H H3ATEIbCKOMY
JIeTTy.

2. IroCT P 2.105-2019. EnuHas cHcTeMa KOHCTPYKTOPCKOM jokyMeHTanuu. OOmue
TpeOOBAHUSA K TEKCTOBBIM JIOKYMEHTAM.

3. TOCT P 2.106 Enunas cucremMa KOHCTPYKTOPCKOH JIOKYMEHTAIHH. TeKCTOBbIe JJOKYMEHTHI.
[Ipoderangapt 40.167 - CenuaiucT M0 KOMIIOZHITHOHHBIM MaTepUaIaM.

5. Tlpodcranaapt 40.136 - Cnenpanuct B obsactu pazpaboTKH, CONPOBOKISHU S M UHTETPAlHH
TEXHOJIOIHUYECKHX HIPOLECCOR H IIPOU3BOJICTE B OOJIACTH MATEPHAIIOBE/ICHUS H TEXHOJIOTHH
MaTepHAIIOB.

6. Ilpodecrangapt 26.027 - Crnenmpaimet 1o nepepaloTKe MOJHMEPHBIX U KOMIO3HITHOHHBIX
MaTepHAJIOB.

7. ©I'OC BO 22.04.01 MatepuasoBe/icHHE H TEXHOJIOTHH MaTSPHAIIOR
4.2 OmuOka! 3akiajika He onpe/ielieHa.

1.  Konaparor A.IL, KypasaeBa I'.H., Bacuna FO.A., Apcenther J[.A. OH3HKa U XUMHA
TEPMOIUIACTHIHBIX KOMIIO3UTOR: YueOHHK. — Bonorna, Uadpa-Huxenepus, 2025. —316 c1p.

2. KomoxoB B.10., Pexyc H.I. IKypasBmesa [I'H. Komnonanmas xumusa B
MPUHTMETHATEXHOJIOTHH: nabopaTOpHLIH MIPAKTHKYM. - M.: MocKkoBCKHH
MOJUTEXHUUYCCKHUH YHUBEpCHTET, 2023. — 248 c1p.

3. KoMmmosHIHMOHHBIC MaTepHaT bl: yueOHoe mocodme mmst BvzoB / JI. A, Heamom, A. H.
Cutnukop, C. JI. Illnamum; nox pegakiuei A.A. Uneuna. - Mocksa: M3natembetBo [OpaiiT,
2023.-233 ¢

4. Bmmekop C. A. TlomumepHble KOMIIO3HIIMOHHBIE MaTepHaibl: ydeOHoe mocobue.
ExatepunOypr: MzgaTenncTBo Y pabcKkoro yHusepcuteta, 2022, — 230 c.

5. Texuosorusi KOMIOZHITHOHHBIX MaTepualior: yuebHoe nocobue / B.M. Kocrukos, JK.B.
Epemecra. — Mocksa; Bonorga: Undpa-Umkenepus, 2021, — 484 c.

4.3. JonosHUTEILHAA JINTEpaTypa




4. KougpatoB A.ll, KomapoBa JLIO. Brnycknaa xpammduraimonnas padota:
METOHYSCKHE VKazaHusL. — M.: MockoBckHil rocyaapcTBeHHLIH YHUBSPCUTET IEUATH UMEHH
Hpana ®&gopona, 2016. — 74 c1p.

5. Pexyc WU.I., Jleguummun C.10., O6pyunukopa f.A., Kommoxos B.1O. Ouznueckas XUMHS B
OPUHTMEIHATEXHOJIOTHE: JabopaTopHble padoThl. — M.: MockoBckHE rocyaapcTBeHHBIH
YHHBepcHTET neyatu uM. Upana O&moposa, 2016. — 138 c1p.

6. Konoxos B.IO. Xpomartorpadus: yuebnuk. — Cankr-IletepOypr: Jlans, 2012. — 222 c1p.

7. Tloramuukor IL.O. MojenMporaHie W ONTHMH3AIMS MATEPHAIOB H TEXHOJOTHYECKHX
nporecco B nosmrpadun: yuebHoe mocobme. — M.: Mockorckuii ['ocyiapcTseHHbIi
Yausepcutet [leuatn umenn Hpana O&nopora, 2012. — 162 c1p.

8. Texmoaorus KOMIIO3UTOB Ha OCHOBE TSPMOPEAKTHRHBIX MONMMEPHBIX CBS3VIOMUX: vaeOHoe
nocobue /B.M. Kynuk, A.C. Hunos; bant. roc. texn. yH-1. — ClI6.: Tunorpadus BI'TY,
2019. - 136 ¢.

9.  Beicokomomnekyispubie coenuaenus / B. B. Kupeer. — M.: IOpaiit, 2013. — 602 c.

10. TlomumepHble KOMIIO3MITMOHHBIE MAaTepHAlbl: CTPYKTYpa, CBOMCTBA, TeXHOJIOTHS: yued.
mocobue /M. JI. Kepbep, B. M. Bunorpamos, I'. C. Tl'omoBkun u ap., moa ped. AA
bepmuna. - CI16.: [Ipodeccus, 2008. - 560 ¢.

11 TlomumepHble KOMIIOZHITMOHHbIE MaTepHaibl (dacTk 1) yueOHoe mocobue / JLHU.
Bonnameropa, B.I'. BompanetoB. — Tomck: HM3a-Bo ToMmckoTo TOJIHTEXHHYSCKOTO
yHHBepcHuTeTa, 2013. — 118 ¢.

4.4 DaerTpoHHBbIE 0Gpa3oBaTeIbHbIE PeCypChl

1.  http://www.nanometer.ru/ - caliT HAHOTeXHOJOTHUSCKOTO o0mecTRa « HamomeTp»

2.  http://nauka.name/category/nano/ - HayYHO-TIONYJIAPHBIA TOPTAll O HAHOTEXHOJOTHSX,
OHoOTeHeTHKE W TTOJYIIPOBOTHUKAX

3.  http:/www.nanonewsnet.ru/ - caliT 0 HaHOTexHOJIOTH:X #1 B Poccun
4.5 JIlunensuonnoe W  cBo0OJHO pacHpocTpaHsieMoe IPOrpaMMHOe

olecrieyeHue

1.  Omnepanmonnas cuctema (Microsoft Windows HITH aHAJIOTH).

2. Tekcroppiit mporeccop, TaOMMYHBIH TPOIECCOpP M CPEACTBO MOINICPKKH MPOISIYPHI
hopMHEpPOBAHHS MISKTPOHHBIX IpesenTanui (Microsoft Office wmm anagorm).

3.  Ilporpammuoe cpejcTBo npocMoTpa web-ctpanun (Yandex Browser uim aHaiory).

4.6 CoppeMeHHBIe MTpodeccHOHATBHBIE 0a3b] JAHHBIX H HHPopMAaIlHOHHBIE

CIIpaBOYHLIC CHCTCMEL

1.

2.
3.
4

Hayunas snexrponnast Gubimotreka: http://elibrary.ru/defaultx.asp

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

OegepanbHas YHHBEPCHTETCKAS KOMITbIOTepHAs ceTh Poccun: hitpy//www.runnet.ru/

DnexkrpoHHO-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 MeOeblo H MIEKTPOHHOH MOCKON WM IepeHOCHBIM/CTAITMOHAPHBIM
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
TabOpAaTOPHBIX 3aHATHH, OCHAI[eHHBIC HeoOXoMUMOM Mebenblo, obopyaoBaHHEM 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 ¢ ToUYHOCTRIO He MeHee (0,1 r; Bechl ¢ TogHOCTRIO 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 MMOJIMMCPHLBIC MaTCpHaJILI B I'palyJlax; pa3JIMiHLIC HaHOJ'IHI/ITeJ'II/I).

6. Merojguueckue peroMeH1annmn

MeTO,[[HKa HpeHOﬂaBaHHH JHCITHITJIHHBI ({I/IS,Z[G.HHH H3 CTEeKJIO- H YFJISHJ'[EI.CTHKOB}) H
peain3aluAa KOMIICTCHTHOCTHOT' O Imogxoda B H3JIOKCHHH H BOCIIPHATHH MaTepHala
mpeaycMaTpuBacT HCIIOJNB30BAHHC CIICAVIOMHUX aKTHBHLIX H HHTCPAKTHBHLBIX (l)OpM MMPOBCICHH A
TPYIIOBHIX, HHAHBHAYAJIBHBIX ayIHTOPHBIX 3aHATHH B COUSTAHHM ¢ BHEAYIMTOPHOH padoTo# ¢
IeTBE0 (POPMHPOBAHHS H PA3BHTHS MPOodecCHOHANBHBIX HABLIKOB 00YIAIOMHXCST:

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

— MMOATOTOBKA K BLINMOJIHCHHIO IIPAKTHUCCKHX pa60T;

— I[HCKYCCHH H O6C)/)K,Z[GHHG HpOfIZ[GHHOFO 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 ueﬂecoo6pa3H0 HCIIOJIL30BATE  CIICAYIOIIHE 06pa30BaTeJ'IBHBIe
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. HOJ’Iy‘IeHHaH TAKHM
cnocoboM  uHpOpMaIHs 1O3BOJIET (QOPMHPOBAThL HABBIKM TpakTHUYeCKOH paloTel TIpH
H3IroTOBJICHHH 06pa3u013 H3 aKTya.]'[LHbIX KOMITO3HITHOHHBIX MaTepHa.]'[OB H HCCIICOBAHHK HX

CBOMHCTE.
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6.1 Meroauvecke pexkoMeHIAHH ISl IpeloAaBaTe/s O OpPraHH3AIHHA
odyUeHns

Jucnunmuna «M3meaust U3 CTeKIo- M YIJICIJIACTHKOB» (opMUpyeT y o0yYaIomuXes
npodeccuonansubie KoMmeTeHITHH [IK-1 u I1IK-2. B ycIoBHIX KOHCTpYHPOBAHUS 00pa30BaTEIILHEIX
CHCTEM Ha IPUHIIUAINAX KOMIIETSHTHOCTHOTO II0/IX0/a [IPOH30NLIC KOHIENTYAJIHOS H3MEHSHUE POJIH
Ipero/iapaTesisi, KOTOPBIH, HapsAay ¢ TPaAUIIMOHHOH POJIBI0 HOCHTEJI 3HAHHH, TEIeph BBINOIHSET
(bYHKIIHH: opraHH3aTOpa HAYIHO-IIOUCKOBOH padoThl 00yUAIOMEerocs; KOHCYALTAHTA B MPOLEIYpax
BbIOOpa, 00paboTKH U HHTepIpeTAITHH HHOpMAITHH, HeoOXOTUMOH /T TPAKTHIECKOH paboThl.

ITpenojlapaHue JISKIIMOHHOTO MaTepHalla 110 JIMCIHUIUIMHE OCYIIECTRIIACTCS Ha OCHOBE
MEK/UCIMIUIMHADHON  MHTEIpallud ¢ Y4YSTOM  MEXK/IMCIHUIUIMHAPHBIX  CBA3¢H 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 yrayOiaeHHBIX 3HAHWH 110 JIMCHMIUIMHE JIOCTHIAaeTcsl 3a CveT aKTHBHOH
CaMOCTOSTE/IbHOH paboTel 00ydaromuxcs. BellensieMble vackl 1es1eco00pa3Ho UCTIOIB30BATh JJIS
3HAKOMCTBA ¢ Y4eOHOH M HayuHOH JaMTepaTypol no npobiieMaM JIMCIUIUIMHBL, aHAJIM3a 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 110 JUCHMIUIMHE SIBIISICTCA OJHHM H3 BaKHCHIIHX BHIOB CaMOCTOSITEILHOH paboTh
CTY/ICHTa B TeUeHHe ceMecTpa, HeoOXoAUMOH I KauecTBEHHOH MOATOTOBKH K IIPOMEKYTOUHOH
aTTeCTAI[HH 110 JIMCIHILIHHE.

ITpoBe/ieHHe MPAKTHYESCKUX 3aHATHH 110 JIMCIMILIMHE COJICPIKHUT IOJATOTOBKY, MPOBE/IeHHE H
AHAIM3 Pe3YJIbTATOBR SKCIEPUMEHTOB B X0/le peall3allHH IIPAKTHUYECKHX 3aHATHH, Oonpoc 110
MaTepHaJIaM, PACCMOTPEHHBIM HA JISKIHAX W H3VYEHHBIM CaMOCTOSTENIFHO IO PEKOMEHIOBAHHOU
JUTEpAType, pelleHHe THIOBLIX pacuyeTHBIX 3aJaua; oOCy)KACHHE MPAKTHUSCKHX KeHcoR.
[Tocenmenre MNpaKTHYECKHUX 3aHATHH M aKTHBHOE Y4yacTHe B HHX dABjdercs o0s3aTelIbHbIM.
[Toaroropka K NPaKTHYECKHM 3aHATHAM OOs3aTeIBHO BKJIOYAET B ceOd M3YUSHHME KOHCHEKTOR
JIEKITHOHHOTO MaTepHalla U PeKOMEH/IOBAHHOH JIMTepaTyphl JUJIs a/IEKBATHOTO IOHUMAaHHS YCIIOBHS
U criocoda pellleHrd 3a/laHui, 3alUIaHHPOBAHHBIX MPeo/aBaTe/ieM Ha KOHKPETHOe NPaKTHUESCKOe

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 BBIMOJIHEHHS 3aJaHUH 3asBJICHHBIM HHIHKATOPAM B paMKax
MEPOIPHUATHH TeKYIMEro KOHTPOJST H IPOMEKYTOUHOH aTTeCTall UH.

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 YTOUHSIOIHAE BOTPOCHI.

OOvuaromuiicsd Ha BRICOKOM YPOBHE BIIAJICET:

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

—  CHOCOOHOCTLIO ONpedesBITh ODKCIUIyaTAllHOHHBIE XapaKTepHCTHKH, MpPOTHO3HPOBATL 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 HEeCYNISCTBEHHBIE OIMUOKH, KOTOphle OBICTPO HCHPABISIET CAMOCTOATENILHO HIIH [IpH
HE3HAYMTEIbHOH KOPPEKIIHH NP0/ 1aBaTelIeM.

OOYUaROITHHECS XOPOIIO BlIa/ISeT:

—  cmocoOHOCTHIO K pa3paboTKe KOMIUICKCHBIX pellleHHH B MPOU3BOJCTBS MMM U METOIHUK
HCTILITAHHH M MCCNCTOBAHNM 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/ICHHE MOHOJIOTHYESCKOH peublo, TEPMHHAMH, JIOTHYHOCTHI 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, MPOSBJISICT OTCYTCTBHE JIOTHUHOCTH M IIOCIESI0BATEILHOCTH H3JIOKCSHHS, JIeTIacT
OMMOKH, KOTOpbIe HE MOMKET HCIPABHMTh JaXe IPH KOPPEKIMH IperojiaBaTesieM, OTKazblBaeTcs
OTBEYATh Ha JIONIOJHUTEIIBHbBIE BOIIPOCHI.
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OOGyuaroluics He BlaJeeT:

—  CHOcOOHOCTHIO K pazpalboTKe KOMIUIEKCHBIX pellleHHH B IPOU3BOJICTBE M3JICIHH 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 PpadoThl 00YYAIOIIETOCH Ha TNPAKTHUECHX/JIA00PATOPHBIX
padorax (popmuporanne komnerennmi [1K-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.

OO6yuarolMKca Ha BBICOKOM YPOBHE BJIaJIeeT:

—  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 IPAKTHUSCKUMH 3aHITHAMU, 00YUIAIOMIHICS ¢ KOPPEKTHPYIOIIHMH 3aMSUaHHAMH
OperoaBaTesisl OTBSTHJI Ha BCe KOHTPOJLHBIC BOIPOCHL JOCTATOYHO aKTHBHO padoTan 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): BHINIOJHEHBl BCEe NpakTHUeCKHe 3ajaHus (JlaGopaTopHbIe
paboThl), NPEAYCMOTPEHHBIE MPAKTHYECKHMH 3aHATHAMH C 3aMEYaHUSIMH  1pelo/jaBaTelis,
00yUaromMics OTBETHII HA BCe KOHTPOJIBHBIE BOIIPOCHI € 3aMEUAHHSIMH.

—  ¢cnocoOHOCTRIO K pa3zpaboTKe KOMIUIEKCHBIX PellieHUH B MPOU3BO/ICTBE U3/ISIHH H METOIHK
HCTILITAHHWH M MCCNESTOBAHNM KOMITO3HITHOHHBIX MaTepHanos (I11C-1).

—  CHOocOOHOCTBIO OMNPSACNATh HSKCIUTYATAIHOHHBIC XapaKTepHUCTHKH, TMPOTHOZHPOBATH H

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

«2» (HEeYIOBJIeTBOPUTEILHO): 00VUIAIOMUNCS He BBLIMOJIHHI WM BRIMOIHHI 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 pellieHHH B MPOU3BOJACTBS M3NSIUH 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 mrkajia COOTBETCTBHA PE3YJIbTATOB TECTHPOBAHHA BhICTABJIsIEMOH OaJUIbHOH
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 (PI'P Ha npaktuueckux/1abopaTopHbiX 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 OINpeJeIcHHs] COACpPXKAHUA BJIArH B BOJIOKHUCTBIX
HAIIOJTHHTEISX
TeopeTHueckas 4acThb

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

Ilpp moBBIIGHHOM COMEPIKAHMM BJIATM B BOJIOKHUCTBIX MaTepHallaX CYIIESCTBEHHO
YXYAMAeTCsl UX CBLITYUeCTh, B pe3ysbTaTe Uero B OyHKepe mepepabaThiBalomero o0opya1oBaHHs
NPOUCXO/IHT 3aBHCAHHE MaTepHaia, TPHBOJAAMEe K CHHXKCHHIO TOYHOCTH [IO3HPOBAHHA H
HApPYIICHHID PABHOMEPHOCTH IHTaHHS MamMHbL CHHXKaeTCs KauecTBO H3/I6JMH — Ha BHelHeH
HOBEPXHOCTH 00pa3yloTcss BOJHHCTOCTH, B3IYTHS, Pa3BOJbl, IIY3BIPH M TpeluHbI, Habirogaercs
pa3MepHBI Opak, KopoOJieHHe U paccioeHHe U3ASIHH.

Cogep:xxanye BJIaTH B HANOJMHHTEIAX PACTHTSNLHOTO IIPOUCXOMICHHS MOXKET OBITEH
OIIpeeNIeHO 110 H3MEHSHHIO MACChl HATIOMHUTEIS 1O H ITOC/IE BEICYIIMBAHUS €T0 B TepMOIIKa(y 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 uHCTHINA, npeBapUTENIbHO B3BeNIeHHBIH OIOKC (HIIM THTeNb) MOMENalT IPUMEpHO 5 T
HCTIBITYEMOTO MaTepHajla M B3BEIIMBAIOT HA aHAJIUTHYECKHX Becax ¢ TouyHocTeto go 0,001 r.
OTKpLITEIH OIOKC ITOMEMAlOT B TepMOIIKa( U BRIASPKUBAIOT B TeueHue 30 MHUH IpH TeMIlepaType
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8012° C. Tocie 3Toro OTKPHITHIH GIOKC TIEPEHOCAT B DKCHKATOP UL OXJIAK/ICHHS MaTepualia Jo

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 10 W TOCJE YJIAICHHS JIeTYYHX COOTBETCTBEHHO, T}
M — macca Grokca, T.

3a pe3yibTaT UCIBLITAHUH TIPHHAMAIOT cpefHee apudmeTHuecKkoe 3HAUCHUE HE MEHee Tpex
HU3MEpeHHH. DKCIIepUMEeHTAIBHBIC JaHHBIC 3aHOCIT B Tabauiry 1.

Ne
oOpazna
1
2

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

CpenHee apudMeTHUECKOS 3HAUCHHE

CpeL[Hee KBaOgpaTHUYICCKOC OTKIIOHCHHC

Koaddunuent papuarinu

KoHTpoanHBIC BOIIPOCH]
1. Kak BiamsgeT cofepiKaHHe BJar¥ B HAMOJNHHTEIIX PACTHUTENIBHOTO TPOUCXOMICHHA Ha
CBOMCTBA M2OTH?
2. Kakue CymecTBYIOT MSTOABI 3allMThl OT BIATH IOJMMEPHBIX  KOMITORHMITHOHHBIX
MaTepHaJIOR?

JTABOPATOPHAS PABOTA Ne2
OmnpegeneHHe cCTPYKTYPHBIX MAPAMeTPOB TKAHBIX HATIOJTHHTe Tl
Iensb: U3YYHUTH METOAHKH OIIPEACISHHS CTPYKTYPHBIX MapaMeTpOB TKAHBIX HAMIOMIHUTENCH Ha
OCHOBE BOJIOKOH Pa3IMYHOM MPUPOIbI

TeopeTuueckas 4acThb

BooKHHCTRIC HAIIOJHHATSIH 3aHHMAIOT BTOPOS MECTO TOCHE MHUCISPCHBIX IO 00BEMY
HCIIOJIB30BAHHA CPEIH BCEX HAMOJIHHTENCH. IlepBric MaTepHaIbl HA HX OCHOBE OBLITH ITOSYUCHHI B
Hagajge XX B. DT0 ObLTH (PeHOMJIACTHI ¢ XJIOMKOBBIMH BOJOKHAMH. OIHAKO ¢ CepeaHHBI XX B.
MIePBESHCTBO CPeAH BOJOKHHUCTHIX HATTOIHUTEIISH MIPOTHO MEPLILIO K CTSKIIOBOJIOKHY.

DyeMeHTapHbIe BOJOKHA HJIH OJHOHAIIPABJCHHBIC HAMOJHHUTSIM (HUTH, POBHHTH)
HCTIOIBYIOTCA 1JISI TTOTYISHHS JJUCTOBBIX BOJOKHHACTHIX HAOMHUTEIeH. K HUM OTHOCST TKaHbIS HIIH
HeTKaHbIC MATEPHAJIBI: TKAHH, JCHTHI, CSTKH, XOJCThI, MATHI.

Tkanb oOpa3yeTcss Ha TKAIIKOM CTaHKE M3 JABYX CHCTEM HHTCH, pacllofIOKCHHBIX B3aHMHO
MePISHIUKYJSIPHO U TSPEIJICTSHHBIX JIPYT ¢ APYTOM B OIpeAeiieHHOH 3akoHoMepHOcTH. Huth,
PACTIOIOKSHHBIC TTApaJUIeAbHO OJHA APYTOH U 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 Pa3IuuHOd CTpYKTYpHI (puc.l a—).
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B TkaHAX MOJOTHAHOTO MeperuieTeHHs 0CHORA H ¥ TOK B3aHMHO TeperieTakTea depes OiHY
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 TeperieTeHHA Kax7aad M3 HATeH OCHOBBI (yTka) ordbaeT 3a OfJHH MepHO
HEOMHHAKOBOE 9HCJI0 HHTeH ¥TKa (OCHOBBI) — TP, TIATh, ceMb HIH Gonbine (pHc. 1, ).

Pric. 1. BHanl niepernnieTerHHil TKaHOTO HaNOMHHTEA.
a — IIOJIOTHAHOE, 6 —caTHHOBOE; B — CapiKeROE

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

JIpyriM  xXapakTepHbIM ITapaMeTpoM JAJA  OMHCaHHA TKAaHbIX MaTepHalOB ARIACTCA €€
TLTOTHOCTh, KOTOpad XapaKTepHsyeT KOMHYecTBO HHTeH Ha €HHHLY MHPHHBI (10 OCHOBE) HIH
JUTHHBI (TI0 ¥TKY) TKaHH. III0THOCTh TKaHH XapaKkTepHsy €T 9acTOTY PacriofioskKeHHA HHTeH B TKaHH.
Yem mambliie pacrioJmkKeHbl HHTH OfJHA OT APYToH, TeM IIOTHOCTh MEHBbIIE, T. €. TKaHb pexke. Yem
OIme pacroaceHbl HHTH 0AHA K Ipy Mo, TeM MIOTHOCTh OoNblie, T. €. TKaHb ILTOTHEE.

TonmmuHa TKAaHH 3aBHCHT OT TOMIMHHBI HHTeH HIH OT HOMepa MpAxH, H3 KoTopoH oHa

BpraGDTaHa, H OT €¢ CTPOCHHA. T onuHHa KonebneTca OT JecATeIX AomneHd MHILIIHMETPA OO
HECKONBKH X MHJLITHM €T OB.

O0opyaoBaHHe H 00pasLibl
. TkaHH pa3mHYHOH TEKCTYPhI Ha OCHOBE BOJIOKOH Pa3IHYHOH MPHP O/TbI .
. 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 MHI[eBOH M H3HAHOUYHOH CTOPOHBI TIPOBOJIAT 10 CNEY IO IHM MPH3HAKAM

- ¥ 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 MMeeT APKO BhIpAKeHHBIH
PHCYHOK;

— TKaHH, ¥ KOTOPBIX MY JHUICBOH H M3HAHOUYHOH CTOpOHOﬁ HEeT 3aMeTHOH PAa3HHIILI,
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
OIIPe/ICNIHTE 110 XapaKTepy PUCYHKa INepelUIeTeHHs, 110 POy BOJIOKOH, 110 Ka4eCTBY H CBOMCTBAM
HIPSLKH;

- 1O HAIIPaABJICHHIO H CTCIICHH KPYTKH OCHOBA HMECT 60.]'[1,]].[}/}0 KPYTKY UM VTOK.

Onpecenertie muna nepentemeHis mxaHy

Jlst onipeiesieHus THIIA TIePLIUISTSHHS M3 TMOMOTHHINA TKAHH BBIPE3AIOT 00pasell pasMepoM
100x100 MM B mMOMEIIAIOT HA MPEIMETHBIH CTOJIMK MHKPOCKOMA.

B obpasnax TkaHeH, HMIONIMX HECIOKHBIC U ICHO BHIUMBIC T epeIICTeHHS, KaK, HAIIPUMEp,
MOJIOTHSIHOE, CapiKeBOe M MPOM3BOAHBIC DTUX IEpeIIeTeHHH, JOCTATOYHO MOCMOTPETh HA TKAaHb
qepes JIVILY U ONpeaeuTh BH/ MepelUIeTSHHS CPaBHUBAsI ¢ H300paskeHHeM Ha puc. 1, a—B.

B TkamsxX, y KOTOPLIX MO BHEIMHEMY OCMOTpPY TPYAHO OIpPEICTHUTL BH[ MepeIUIeTeHHs,
CJIeAYET ero ompeaesiirh MyTeM pazbopa obpasna. s 3Toro v odpasna Ha ABYX CMESIKHBIX CTOPOHAX
JlenaroT 0axpoMy JUTHHO 110 5 MM. 3ateM Ha o0pasel] YCTAHABJIMBAIOT JIYNY H IIPH TTOMOIIH JIBYX
U1 oT o0pasiia OTOJBUTAOT K faxpome MocieoBaTeNIbHO O/THY HATh 32 JIPYTOd W 3apUCOBLIBAIOT
neperieTeHne KK/ 10 HATH.

Onpecenertie MORYUHLL MKAHU

OTpe3kd TKaHH CKJIAJBIBAIOT B HECKOJLKO pa3 M MHUKPOMETPOM H3MEpSIIOT TOJIIHHY B
HECKOJIBKHX MecTaxX. Onpe/IelsitoT Cpe/IHee 3HAUSHHE TOJIHHBI TKAHH Ty TeM JISJISHHS TIOJTYIeHHOT O
3HAYESHHS TI0O MUKPOMETPY Ha YHCJIO CIIOCE TKAHH.

Onpedeneriie nOMHOCINY MKAHU

[[1oTHOCT, TKAHH SBISICTCS BaXKHBIM (DAKTOPOM, BIHSIONMAM Ha <&¢ CIpOocHHE, H
XapaKTepU3yeT KOIMUECTBO HUTCH Ha ¢IUHHUIY IIHPUHLI (II0 OCHOBE) WM JIMHLI (IO VTKY) TKaHH.
3a eqMHUNY MHPHUHLI KM JJIUHLL B CcTAHJAPTaX HA TKAHHU IPUHITO CYUTATEL 1 cM.

B obpasiie TKaHH OCTOPOXKHO, HE HApVIIasl ¢¢ IUIOTHOCTL M PHCYHOK, OTMEPSIOT 5 ¢M IO
HAIMPABJICHHUIO OCHOBBI U ONPEIC/BIIOT KOIMUESCTBO HUTEH Ha JAHHOM VYIacTKe METOAOM MOAcUETA.
MoskHO MIPUMEHSATH JYIY HIH MHKPOCKOII ¢ HEOOMBIINM YBeIHdeHueM. Unciio HuTel JemsT Ha 5 u
MOJTYYaIoT UM cIo HATeH Ha 1 oM.

DKCIIEPUMEHT MOBTOPSIOT 3 pasa JJsd pa3HLIX VUACTKOB Ha oOpasife. OmpeIessioT cpeanee
3HAUYCHUE IVIOTHOCTH M CPABHUBAIOT PE3VALTAT ¢ M3BECTHLIM 3HAUCHHEM M3 CTaHJapTa Ha JaHHYIO
TKaHb.

AHAJOTHYHO TPOBOJIAT SKCISPHMEHT /IJ15 HATIPABJISHUS YTKA.

Onpeceneriie nosepxXHOCMHON NAOMHOCHY MKAHY

JIJ1s1 oTIpeieNICHHES OBEPXHOCTHOM IIOTHOCTH (Macca 1 M%) GepyT o6pasipl TKAH pazMepoM
100x100 MM B KOTMYSCTBE HE MeHee 5 mTyK. B o0paznax mo kpasM yOuparoT Haape3aHHbIC HATH U
oOpezaroT Oaxpomy. 3aMepsar0T pazMepbl o0pasna ¢ ToYHOCTHIO J0 (0,1 MM W B3BeNIMBAKOT 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 ¢ H3BCCTHBIM H3 CTaHJdapTa Ha MaTCpHa 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 apudMeTHISCKOS 3HAUSHHR

Cpe,I[Hee KBaJIpaTHYCCKOC OTKJIIOHCHHE

Koaddunuent papuarinu

KoHTponbHbBIE BOIPOCH

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

2. B KkakoH MOCIIEOBATEIBHOCTH M KaKHE MapaMeTpbl ONPEASNANT IPH 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. IlpenperaMu Ha3LIBAIOT:

a) mostyhabpHKATEI 711 MOTYUSHHS MOTMMEPHBIX KOMIIO3HITHOHHLIX MAaTePHAJIOB;
0) H2IenHs U2 MOIHMEPHBIX KOMITO3HITHOHHBIX MATSPHATIOR;

B) HEKOTOPBIE KOMIIOHEHTHI TTOJIMMEPHBIX KOMTIOZHITHOHHBIX MATEPHAIIOB.

2. KoHTakTHOE (pOpPMOBAHHE OCYIIECTRISIIOT!
a) ¢ HCHOJIB30BaHHEeM (GOpM;

0) ¢ HCIOJIL30BANHEM MATPHILI H MTyalcoHa;
B) € HCHOJIB30BAHHEM H30BITOUHOTO JIABJICHHSL.

3. llpenperu npegcTaBiIsatoT coOou:

a) OpukeTh! - oy dabpukaTer;

0) 103UPOBAHHLIC TOPOIIKOBEIC CHCTEMEI;
B) PYJIOHBI JICHTOUHOIO MaTepHaa.

4. Tlperniperu NOJYYAROT MO CISYIOMEMY CTTIOC0o0Y:
a) TBepodazHOMY,

0) xuakodazHOMY;

B) TBepao(dazHOMY H KHAKOPAZHOMY.

5. Ilpenperu uenonb3yIoT B TEXHOJIOTHHA
a) DKCTPY3HH;

0) MyATpy3UH,
B) HAMOTKH.

6. 3aBUCAT JTH CBOHCTBA M2/ W3 TOJHMEPHBIX KOMIIOZHIIHOHHBIX MATEPHAJIOB OT
TSXHOJIOTHH UX (POPMOBAHHUST:

a) na, 6e3ycIoBHO;

0) HeT, He 3aBUCHAT;

B) MO-pasHOMY MPH Pa3IHUHBIX TEMIEPATYPHBIX PEIKHMAX.

7. TepMOIUIACTHYHBIMH HA3bIBAKOT [IOJIUMEPBL:

a) HMEROIIHE IPOCTPAHCTBEHHYIO (KCIIHTYIO») CTPYKTYPY

6) HeoOpaTHMO 3aTBep/leBaolKe B pe3yJibTaTe IPOTeKaHHUs XMMHUSCKHX pPeaKIHi

B) HMEIOIIHE PEIKOCETIATYIO CTPYKTYPY

) oOpaTHMO 3aTBep/leBalOIHe B pe3y/ibTaTe OXNaKAeHHs, Oe3 yuacTHsl XHMHUECKHX peakIHH

8. Cocrosmue mobol TepMoAUHAMHUECKOH CHCTEMBI ompenessieress pYHKIHAMHE COCTOSHHUS,
CpeH KOTOPBIX OCHOBHBIMH SIBJISTFOTCSA:

a) KOJIMYECTBO TEIJIOTHI H BHYTPEHHS SHEPI I

©) BHYTPEHHSSI DHePrUs U DHTPOIIHS

B) paGoTa ¥ SHTPOIHA

I') KOJMUYECTBO TeIJI0ThI U paboTa
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9. ®eHoJhopMaIbET HJIHYK CMOJTY B IPOMBIILIEHHOCTH HOJYYAKOT B PE3YJIbTaTe peaklliu:
a) MOJIMKOH/IeHCAIlHH

6) rwIporeHU3auu

B) H3OMEpH3allHH

I') OJIMMEPH3AlUH

10. K KOMIIO3HIIHOHHBIM MaTepHAJIaM ¢ HYJIb-MEPHBIMH HAIIOJIHHTENS OTHOCHT:
a) CTeKJIOILIACTHKH

0) AUCIIEpCHO-YIIPOYHEHHbIE MAaTePHAJIBI

B) 0OpOILIacTHKH

I') TeTHHAKC

11. ITpouHOCTh AHCTIEPCHO-YIIPOUHEHHBIX KOMIIOZHIIHOHHBIX MAaTSPHAJIOR!

a) VBEJIMUHBACTCA MIPH VBIHICHHH 00hEMHOH JOJH HATTOTHHTEIIA

0) aITUTUBHO 3aBUCHT OT JAOJH VIPOUHSIOMSH hazbl

B) 3aBHCHUT, TJIABHBIM 00pazoM, OT IMIPOYHOCTH HATIOJTHHUTSII

T') 3ABHCHT, IJIABHBIM 00pa3oM, OT PACCTOSHHA MESKTY YACTHIIAMH HATIOTHHTEIIS M CTEIICHH €T0
THCTICPCHOCTH

12. IIpu HarpeBaHuH TePMOILIACTHI:

a) MePEeXO/ISIT B COCTOSAHHS OIH3KOE K PaIOKSHHIO
0) Mepexo/IAT B BAKOTEKYUeS COCTOSIHUE

B) HAYHUHASTCS IPOIECC HCMAPSHUS

') HAUMHACTCS KPUCTAIUIH3AIHSA
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IIpyve pHBIe BOTIPOCHI K 3aUeTy

1. KoMIIO3HITHOHHBIE MaTepHAJIbl OCHOBHbIE IIOHATHS.

2. Knaccudukanuss  KOMIIO3HIHOHHBIX ~ MaTepHaoB (110 MaTepHallOBEUECKOMY,
KOHCTPYKI[HOHHOMY, TeXHOJIOTHYECKOMY, SKCIUIYaTallHOHHOMY NIPHHITHIIAM ).

3. OcHOBHBIE TEXHOJIOTHH IIOJyYeHHU KOMIIO3HTOB.

4. TpeGopanusi, IpeAbLABIIEMbIC K MOJTHMEPHBIM MATPHIIAM.

5. CriocoGbl 00be/IMHEHUS MATPHITLI H ApMHUPYIONUX 3JIEMEHTOR.

6. OCHOBHBIE CBOWCTBA ITOJUMEPHBIX MATPHIL.

7. TpeGoBaHus, NpebABIIEMble K APMHPYIOIIHM 3JIeMEHTaM.

8.

TepMopeaKTI/IBHBIe IMOJITUMEPEI, HCIMOJL3YCMLIC B KaUYCCTBC HOHHMepHOﬁ MaTpHILL

KoMmosHuTa. Mx AJOCTOHHCTBA H HEAOCTATKH.
9. TepMOHJ'IaCTI/IIIHLIe MMOJIUMCEPEI, HCIIOJIBIYCMLIC B KaYCCTBC HOHHMepHOﬁ MaTpHILI
KoMriosHTa. Ux JOCTOHHCTBA H HEQOCTATKH.

10.

aﬂaCTOMepBI, HCIIOJIB3VCMELIC B KaYCCTBC HOHHMepHOﬁ MAaTpHOLI KOMIIO3HTA. Hx

JOCTOHHCTBA H HEJOCTATKH.

11.
12.
13.
14.
15
16.
1¥,
18.
19.
20.
21.
22,
23.
24.
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26.
27,
ITKM.
28.
29.
30.
5 1
IHKM.
32.
33.
34.

Hamomuutemu [IKM. TpeGopanus, mpeIbaRIsIeMbIe K HUM.

Jucniepcunie HanoauuTeau. OCHOBHBIC LETH UX BBEICHHS.

XapaKTepHUCTHKA BOJOKHUCTLIX HAMOJHUTEICH. OCHOBHAS 11eIb HX BBSACHUSL
XapaKTepUCTHKA JIMCTOBBIX H 00BEMHBIX HanoJIHHTeNeH. OCHOBHAS 11eJIh HX BBEJICHUS.

. [lonsATHeE Ipenpery.

TexHoIOTHUECKHE METO/BI TOJTYUYEHHUS TIPETIPETOB.

CoTOBLIH 3aIIOHHATESIL H €TI0 BIMSHEES Ha cBoHCcTBA ITKM.
Bonokna, uenonb3yemblie u1st cozmanust [TKM.

[lonydenue CTEKISHHBIX BOJOKOH M UX OCHOBHBIC CBOMCTRA.
[TonydeHue yriaepo/IHbIX BOJOKOH U HX OCHOBHBIE CBOMCTBA.
Ou3HKO-MeXaHUUYeCKHe CBOHCTBA YIJIEPOJIHBIX BOJIOKOH
Yraeponnsie BoaokHA. OCHOBHBIC CTIOCOOBI MOy ICHHSL
TkaHbIe U HETKaHBIC YITPOUHSFONTHE DJIEMEHThI.

OcHoruble 1ead coznanusd [TKM?

[IpunnunuameHeie HepocTtaTk [IKM H yeM OHH BBIZBaHBL
DaKTOpbL, MPUBOSIMINE K VIyUIeHHIO ceoiicT [TICM.
[TapameTpsl, onpeaenstonue dazopyio cTpykTypy [IKM 1 Kak OHU BIMAIOT HA CBOMCTBA

ArnmipeTsl. CROMCTBA M TEXHOJIOTHH UX HAHECEHHSI.

CrocoObl nostyuenus: [TKM.

Cwmenienne. [Hoaroropka ITKM nepe/t BoINIOJIHEHHEM CMENTEHHSL.

Monudukanus NOBEpXHOCTH HAMMOJHUTEIS SIS VIIYUIISHHS COBMENeHH KOMIIOHEHTOR

[TogroToBKa YriiepodHLIX BOJIOKOH Tepell H3rotopiacHueM [TIKM?
CopmeleHHe TUCTICPCHBLIX U BOJOKHHCTRLIX HAMMOJIHUTEICH ¢ MaTpHIlCH.
Cuernenne nommMepa ¢ JJoGaBKamMH, TIacTHGUKATOPOM U JIpYyTHMHU TiosiaMepaMu. CyTh

AHCHEPTHPYIOIICTO CMETIICHHA.

35.
36.
37.
38.

[MonmMepuzaliHoOHHOE HATIOJTHEHHE.

CrocoObl IpoBeaeHHS MOTHUMEPH3AIHOHHOTO HATIOTHSHHS.
[Iponecchl MOTU(HKAIINHA MATPHIIBI.

[Iponecce noayaeuust ITKM.



