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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOI'MM KOHCTPYKLMOHHBIX MATEPUAJIOB "
[TPOM3BOJICTBA PAKETHO-KOCMUYECKOM TEXHUKU
AnppromkuH Anekcadap FOpbeBuy, K.T.H., [IOLEHT, 3aBeZyIOLUii Kadeapoi

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTYU KOHCTPYKI[MOHHBIX MATEPUAJIOB U
ITPOMN3BO/JCTBA PAKETHO-KOCMMNYECKOM TEXHUKHN

3apexyrorui Kadeapoit Augpromkud A.FO., K.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A3 KOCMUYECKMUE AIIITAPATBI 11 ABUT'ATEJIN

3aBepytomuii kKadenpoii babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEXHOJIOI'A CITEHHUAJIBHBIX KOHCTPYKIIMOHHBIX MATEPUAJIOB JIJ/11 PAKETHO-
KOCMWYECKOW TEXHUKHA

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

TICK-1/23.5 — crocoOHOCTh pa3pabaThiBaTh, OCBAMBaTh U BHEPSATH HOBBIE TEXHOJOTMUYECKHE TIPOLIECCHI,
MaTepuasbl U TIOKPLITUS TPY TIPOM3BO/ICTBE KOCMUUECKUX arlllapaToB U CUCTEM

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-1/23.5

3HAHUA:

Ha ypOBHe TIpe/|CTaB/IeHHI: 0011ee MOHSATHE O BBICOKOTEMITEpaTyPHbIX KOMITO3UL[MOHHLIX MaTeprasiax

(BKM) ¥ kepaMHMKH W WX 3KCIUIyaTallMOHHBIX CBOMCTBaxX, MpUHLUNMaIbHBIe oTinuusgs BKM ot
TPaJWLIMOHHBIX KOHCTPYKLMOHHBIX MarepuasoB, OCOOEHHOCTH TEeXHOJIOTHUECKHX METOZOB U TIPOLeCCOB
nepepabotk BKM pasnuuHOro Tura, OCOOEHHOCTH M OCHOBHBIE IIOAXOABI K KOHCTPYKTOPCKO-
TEXHOJIOTHUECKOMY TTPOEKTUPOBaHMI0 u3enui u3 BKM, ux 06/1acTi MpUMeHEeHHST;

Ha ypOBHe TIOHWMaHWS1: TIPUHLUIIBI Y TIOXO0AbI K TIOCTPOEHHIO MOZiesieil o oLjeHKe (hI3HUKO-

MexaHUueckUx cBolictTB BKM U BAMAHMA Ha HUX CTPYKTYPHBbIX XapakTepucthuk BKM wu
TeXHOJIOTUYeCKUX

rapaMeTpOB MPOLeCCOB (OPMOBaHUS U3e/INM U3 pa3TMUHbIX TUTIOB BKM;

YMEHuA:

TeopeTHuecKre — 3HaTh 00/1acTi 3¢ (eKTUBHOTO pYMeHeHUs pa3/TMyYHbIX THITOB BKM 1 kepaMukH,

MeToZi0B (hOpMOBaHHSI KOMIIO3UTHBIX H37le/IMH, OLleHUBaTh B3aUMOCBSI3b MeX/ly COCTaBOM, CTPYKTypO#
Y TEXHOJIOTUM U KOMITJIEKCOM 3KCITyaTallMOHHBIX XapakTepucTuk BKM .

TpPaKTHUeCKHe — yMeTb BbIOpaTh TEXHOJOTMYeCKUA MeTOZ, ¥ MPOoLiecChl TIoyTyueHurs: KomroHeHToB BKM

(apMupyroliie HaroJHUTEM W MaTpULbl) W TOJNyUeHWs Ha UX OCHOBe pa3/iuyHbIX TUMOB BKM,
BbIOpaTh

CpeZiCTBa TEXHOJIOTMYeCKOT0 OCHAILIeHNsI U PeXKUMBbI TeXHOJIOTMUeCKOT0 MpoLiecca;;

HABbIKU:

MPOBOJUTH KOHCTPYKTOPCKO-TEXHOIOTMUECKYH0 MTOJTOTOBKY NPOM3BO/CTBA M3/le/INI U3 Pa3/INYHbIX

TUNOB coBpeMeHHBIX BKM 1 KepaMuky, obecrieurBaTh ONTUMHU3ALUI0 TIPUHUMAaeMbIX KOHCTPYKTOPCKO-

TeXHOJIOTMUeCKUX BapUAHTOB TUTIOBBIX KOMIIO3UTHBIX U3[e/INH;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucnnnmmaa TEXHOJIOTI'ASA CITETMAJIBHBIX KOHCTPYKIIMOHHBIX MATEPHUAJIOB
JIUI1 PAKETHO-KOCMMWYECKOW TEXHUKW siBnsieTcs AUCLUIIMHON YacTH, GpopMHupyeMoii
y4acTHHKaMH 00pa3oBaTe/IbHbIX OTHOIIEHHUH 0J10Ka 1, TporpaMmb! MOATOTOBKY 10 HamnpasiieHuto 24.05.01
ITpoexmuposaHue, npou3800Cme0 U 3KCr/yamayus pakem U pakemHo-KOCMUYeCKUX KOMIL1EKCO8.

CopneprkaHue JTUCTIVTI/THBI SIBJISIETCSI JIOTHUe CKUM TIPO/IOJDKEHHEM TUCTIATITAH:
MATEPUAJIOBEJEHUE, METPOJIOIMsI MW OCHOBBI  B3AMMO3AMEHSIEMOCTH,
YCTPOUCTBO U ®YHKIIMOHVNPOBAHUE KOCMMNYECKUX AIIIIAPATOB.

Copep>kaHue OUCLUIVIMHBI SIB/IsSIeTCS OCHOBOW AJisg ocBoeHus aucuuiuiviH: KOHCTPYUPOBAHUE
KOCMMYECKUX  AIITIIAPATOB, IIPOM3BOACTBO KOCMMUYECKUX  AIIIIAPATOB,
ITPOEKTPOBAHUE KOCMMYECKUX AITITAPATOB, KOHCTPYKIINN n3
KOMIIO3UIIMOHHBIX MATEPUAJIOB.

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-1 — CrniocobeH PUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHepHbIe 3HAHWSs, METO/IbI
MaTemMaTU4yeCcKoro aHaau3a U MOZle/TMPOBaHUsl, TEOPETUYECKOTO U SKCIIepUMEeHTaIbHOIO MCC/Ie[J0BaHUS
JIUTSI pellieHNsT MH)KeHePHBIX 3a/1au TIpodye CCUOHA/TLHOMN IeATeTbHOCTU

¢ TICK-1/23.1 — CnocobeH MpoeKTUpOBaTh, KOHCTPYHUPOBAaTh U COMPOBMK/IATh Ha BCEX 3Tarax
JKU3HEHHOT 0 1JMK/Ia KOCMHAUEeCKKe amraparbl, KOCMUYeCKUe CUCTEMBI U UX COCTaBHbIE YaCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. M3penns PKT Kak 00beKThI C BBICOKHMH TeIJIOBBIMHM Harpy3KaMH Ha MX
KOHCTPYKTHBHBIe 3/ieMeHThl. 1.1. /luflakTnueckas eununa 1. OCHOBHbIE y3/bl
4 8 koHcTpyKuuii PKT, paboTaroliyie B yC/IOBUSIX BBICOKHMX TEI/IOBBIX U CUJIOBbIX HArpy3oK 1.2. 19 6 2 4 13 20
Jnpakrtrueckas efunniia 2. O6ocHOBaHMe BbIOOPa KOHCTPYKLIMOHHBIX MaTepHasioB,
OGQCHELH/IBEIH)U.[PIX peann3alyio 3a/laBaeMbIX 3KCIUTyaTallMOHHBIX XapakKTepUCTUK
KOHCTPYKTHUBHBIX 371eMeHTOB PKT.
Pazpen 2. KoMno3unoHHbIe MaTepHaJibl C yryiepoaHoii marpunei (YYKM). 2.1.
4 8 Junakrideckast efrHuLa 3. O61asi XapakTepUCTHKA BOJIOKHUCTO-apMUPOBaHHBIX YYKM. 37 12 4 8 25 20
2.2. lupaktrveckas efunuiia 4. TexHomornueckye MeTo/bl U rpoLjeccs! nonyyeHus: Y YKM
2.3. Iupaxtideckas egunuia 5. Ilpumenenne YYKM B usgemsix PKT.
Pa3paen 3. KepamomarpuuHbie KOMIO3HIMOHHBIe MaTepuansl ¢ (KMK). 3.1.
4 8 Jvpakryeckas efuHuLa 6. Turel BonokHUCTO-apMupoBaHHbIX KMK 1 X XapakTepHCTHKH. 50 20 8 12 30 30
3.2. lupakTryeckas euHuLia 7. TexHosornyeckre MeTo/sl U rpolecchl nonydyeHuss KMK
3.3. lupaktudeckas efgunuiia 8. Ilpumenenre KMK B nszgenusx PKT.
Paspen 4. BeicokoTemnepaTypHble KepaMHUyecKHe MaTepHabl U NOKPbITHA. 4.1.
Jupakrtuyeckas efununa 9. Knaccugukarnus v obiijye XxapakTepucTHK|
4 8 BBICOKOTEMITePaTyPHBIX KepaMUYeCKUX MaTepHasIoB U MOKPBITHiL 4.2. [luakTiuueckast 38 13 3 10 25 30
enHuLa 10. TexHO/MOrMUECKHE METOABI U TNPOL|eCChI TTO/TyYeHHUA KepaMHUYeCKUX MaTepraioB
W U3[eNUi U3 HUX, HaHeCeHUe KepaMruueCcKUX MOKpbITHH 4.3. [lufiaktiyeckas efuHuna 11.
IIprMeHeHHe KepaMHUUeCKHX MaTepPHaioB U MOKPhITHiL B u3gemusix PKT.
Bcero 3a 8 cemecTp 144 51 17 34 93 100
Bcero no gucHUIIHHE 144 51 17 34 93 100
3.2. AyAuTOPHBII NPAaKTUKYM
Oo0neMm,
Ne Homep n HauMeHOBaHuUe pasjesna
Tema MNPAKTHYECKOIr'0 3dHATUA ayA.
n/n AUCHHUII/IMHBI
gacoB
3ausaTue 1. PaCCMOTpeHI/Ie OCHOBHBIX TUIIOB U
1 MapoK BbICOKOTEMIIEPATYPHbIX MaTepUaioB B 2
Paszen 1. U3nenus PKT Kak 00BEKTHI C P patyp P
nspenusax PKT
BbICOKMMH TEIVIOBBIMW HAI'PY3KdMHU Ha UX 3 7 K 6 6
KOHCTPYKTHBHBIE 37IeMeHTBI. dHATHE 2. KDUTEPUU K OOOCHOBAHKE BBIOOPa
2 BBICOKOTEMIEPATyPHbIX KOHCTPYKLIMOHHBIX 2
MarepuasnoB s usgenuii PKT
3ansitue 3. PaccMOoTpeHWe OCHOBHBIX BUJIOB
3 YI7IePOAHBIX BOJIOKHUCTBIX aPMUPYIOLLIAX 2
HaroJIHUTe1en
3andarue 4. XKvugkopasHble MeTO/BI IIO/TyUeHUS
4 |Paznen 2. KOMMO3UIIMOHHBIE MaTepPHaJIbI C VYKM Axod A y 2
yrepofHoi Marpuuel (YYKM).
5 3ansrtue 5. ['azoda3Hbie MeTObI TIOTyUeHUS 7
YYKM
3ansTtue 6. [Ipumenenue Y YKM B usgenusx
6 2
PKT
v Paszpen 3. KepamomarpuyHbie 3ansTue 8. TBepmoda3Hbie METOBI TOTyUeHUST 2
KOMITO3ULIMOHHBIe MaTepuaisbl ¢ (KMK). KMK
8 3ansitue 10. I'a3odasHble MeTOBI 10TyYeHUs] 2
KMK
3anstre 11. KoMOMHMPOBAaHHBIE METO/bI
9 2
nonyuenruss KMK
3ansitue 12. [Ipumenenne KMK B uzgenusix
10 2
PKT
3ausTue 7. PaCCMOTpeHI/Ie OCHOBHEIX BH0B
11 YIJIEPOAHBIX M KEPAMUUEeCKUX BOJIOKHUCTBIX 2
dPMHDYIOIIUX HaIro/THUTe e
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12 3anstue 9. XKuzakodasHble MeTOZABI TTOTyUeHUs 2
KMK
13 3ansatre 13. OkcugHast ¥ KapOuaHash KepaMUKU 2
14 3ansatue 14. HurpuaHasi, bopugHas v 9
CUINLIMJHAS KePaMUKU
15 |Pa3pen 4. BeicokoTeMIiepaTypHble SI‘ZH:;E; 15. MeToppt royYeriust KepammHeckix 2
KepaMuyecKre MaTepuasbl U MOKPBITHUS. A
16 3anarue 16. Metozbl HaHeCeHUs KepaMU4yeCKUxX 7
TIOKPBITUN
17 3anstre 17. [IpyuMeHeHne KepaMuyeCKUX 2
MaTepuasioB U MOKPbITUH B usgenusax PKT
Bcero 3a 8 cemectp 34
3.3. CamocrosiTensHas padora crygenrta (CPC)
Ne Homep 1 HauMeHOBaHue Oomnem,
Copep)xaHue yueGHOro 3ajaHus
n/n pa3jesna JUCIUILIUHbI 4acoB
1.1. Jupaktuueckas equHuia 1. OCHOBHBIE Y3/1bl
1 koHcTpyKuui PKT, paboTaroliye B yC/I0BUSX BEICOKMX 8
Egiiigbll‘cliﬁsggﬁjfjﬂ KaK TeIJIOBBIX U CUJIOBBIX Harpy30K
TETUTOBBIMH HArPY3KAMH Ha KX 1.2. Munaktuueckas eaunuia 2. O6ocHoBaHME BbIOOpa
> |komcTpyKTHBHBIE FnEMeHTEI KOHCTPYKLIMOHHBIX MaTeprasoB, 00eCriedrBaromux 5
’ peanu3aLuio 3a/jaBaeMbIX SKCITyaTaliOHHbIX
XapaKTePUCTUK KOHCTPYKTUBHBIX 371eMeHTOB PKT
2.1. Jupaktrueckas equanLa 3. OOIas XapaKTeprCTHKA
3 5
p 2 K BOJIOKHMCTO-apMUPOBaHHbBIX Y YKM.
A3AC]T 2. ROMITOSHIJHOHHBIE 2.2. Aupaktrueckas egHuLa 4. TexHonoruyeckue MeTOAbI
4  |mMarepuassl C yIJIepOLHOM 15
matprieit (Y YKM). U TIpoLieccol ronyuenus Y YKM
5 2.3. Oupaktrueckas egrHula 5. [Ipumenenne YYKM B 5
u3genusix PKT
6 3.1. Inpaktnyeckad eguHuLia 6. TUbl BOTOKHUCTO- 5
p 3 K apmupoBaHHblx KMK 1 UX XapakTepUCTUKHU.
A3ACI 5. LEPAMOMATPHIHRIC 3.2. Inpaktrnyeckad eguHuLa 7. TexHosornueckre MeToAbl
7  |KOMITO3ULIMOHHBIE MaTepuasbl C 1 ponecci! nonyserms KMK 20
KMK).
8 ( ) 3.3. Iunaktudeckas equuuiia 8. [lpumenenve KMK B 5
n3genusix PKT
4.1. Ounaktruueckas eaunuiia 9. Kinaccudukaius u obipe
9 XapaKTepUCTUKU BbICOKOTEMITEPATYPHBIX KepaMUue CKUX 5
p 4 MaTepuasoB U NMOKPBITUN
Bi?gc?EOTéMne ATVDHBLE 4.2. upaktrueckas eaguHuia 10. TexHonoruyeckue
patyp MeTO/bl U IIPOL[eCChI [TOTyYeHUs] KepaMuieCcKUx
10 |kepamMuuecKue MaTepuabl U » 15
MaTepuasioB U U3[le/IUi U3 HUX, HaHeCeHWe KepaMuueCcKux
TOKPBITHSI. HOKpBITHE
1 4.3. Inpaktnyeckas equauna 11. Ilpumenenue 5
KepaMUyeCKHX MaTepUasioB U MOKPHITUN B uzgenusx PKT
Bcero 3a 8 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLIUIIVINHBI
CEMECTP HEJAE/IN CEMECTPA
1(2(3/4|5| 6 |7/8/9/ 10|11 /12|13|14| 15 | 16 17
8 ap ap ocC | aop Bornp.Jud.3ay, Ped, aud. 3au.
YcnoBHble 0603HaUEHUS:
o [IP — apiarHOCTHUeCKasi paboTa;
e OC — yCTHBIN 0IPOC CTY[€HTOB;
e Bonp./lud.3au — Bonpocs! K guddepeHIPOBAaHHOMY 3aueTy;
o Ped — pedepar;
e ud. 3au. — JuddepeHIMPOBaHHbIN 3aueT.
7 26607




TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
*  YCTHBIH OTIPOC CTYAEHTOB;
e BOMpPOCHI K U depeHITUpOBaHHOMY 3aueTy;

e pedepar.

IIpoMexyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
e muddepeHMPOBAHHBIN 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. U. Kynuk, A. C. Hunos. . Kepamyuueckrie KOMIIO3ULMOHHbIE MaTepUasbl B TeIJIOHAT DY KeHHBIX
3/IeMeHTax pakeTHO-KocMmuueckoi Texuuku. CI16.6I'TY "BOEHMEX" um. []. ®. YctuHora, 2018, 41
3K3.

2. B. . Kynuk, A. C. Huos. . TexHo/I0THSI KOMITO3UI[MOHHBIX MaTepUasIOB C YIJIePOAHON MaTpuliei.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2021, 50 3k3.

3. B. . Kynuk, A. C. Hunos. . TexHO/10rMs1 KOMITO3UL[MOHHBIX MaTepHasioB C KepaMuueCKOl MaTpuLiei.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2017, 36 3k3.

4. B. 1. Kynuk, A. C. Hunos. . ®yHKuroHanbHble cToiikue nokpeitvst. CI16.BT'TY "BOEHMEX" um. /1.
®. Ycrunona, 2017, 80 sKk3.

5. B. 1. Kynuk, A. C. HuoB. . TexHonmoruueckue Crioco0bl HAaHeCeHUsS! PYHKI[MOHAIbHBIX TTOKPBITHH.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2017, 77 3K3.

6. FO. B. bajanvHa. . KoMnosuLyoHHbIe MaTepuasbl B paKeTHO-KOCMHUYeCKor TexHuKe. M.: M3a-so MI'TY
nM. H. D. Baymana, 2019, s51. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue u3gaHus:
1. Boripocel 060oponHOM TexHuKu. Cepus 16.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHsb.
CoBpeMeHHbIe TPoQecCHOHabHBIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HatvonasieHast yeKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnuoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VHbopMal[MOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHbOPMalMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHusi: HopMmel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMallioOHHbBIN TTOpTasl ITPaBoBO HHGMOpMAaI[UH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsl.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. OGpa3ibl u3enuii U3 KOMIIO3UI[MOHHBIX MaTepUAJIOR;
2. ITpoekTop.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K pabouyeii MporpaMme JUCIATLTHHBI
TEXHOJIOI'YsI CIIEITUAJIBHBIX KOHCTPYKIIMOHHBIX MATEPUAJIOB /151 PAKETHO-KOCMHWNYECKOU TEXHUKHA

AnHoTanusa paboueii nporpaMMsl

Jucoumuimaa TEXHOJIOI'AA CIIEIIAAJ/IBHBIX KOHCTPYKIIMOHHBIX MATEPHUAJIOB
/I PAKETHO-KOCMUWUYECKOM TEXHWKM sBisercs AUCIMIUIMHON 4acTH, (opMHpyeMoii
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMmbl MOArOTOBKY I10 HarpaeieHuio 24.05.01
IpoexmupoeaHue, npou38o0cmeo U 3KCNAyamayusi pakem u pakemHo-KOCMUUecKux Komnaexkcos. JAucIuruimHa
peammsyercsi Ha ¢axynsreTe A PakerHo-kocmuueckoidt TexHuku BI'TY "BOEHMEX" um. [J.®. YcrtuHOBa
Kadezpoit A2 TEXHOJIOTMIY KOHCTPYKIJMOHHBIX MATEPMAJIOB U ITPOM3BOJCTBA PAKETHO-
KOCMUYECKOM TEXHUK.

HucuyrHa HatlesieHa Ha (hOpMHUpPOBaHUEe KOMNemeHyul:
TICK-1/23.5 criocobHocTh pa3pabarhbiBaTh, OCBAaWBATh W BHEAPSATh HOBBIE TEXHOJOTMUECKUE TPOIeCChI,
MaTepuasibl ¥ TIOKPLITUS TPY TIPOM3BOACTBE KOCMUUECKHUX arfapaToB U CUCTEM.

CopeprkaHrie IUCIUTUIMHBI OXBaThIBAeT KPYT BOMPOCOB, CBSI3aHHBIX C YaCTHI0 TEXHOJIOTUN KOHCTPYKLIMOHHBIX
MaTepuasioB, pasfie/laMd KOTOPOU SIBJISTIOTCS: TEXHOJOTUYeCKHe TIpOLlecChl (OPMOBaHUS W3JeIUN U3
BBICOKOTEMIIEPATyPHBIX KOMITO3UIIMOHHBIX MaTEPUA/IOB U KEPAMUKHU, a TAKXKE aHA/TU3 U BbIOOP apMHPYIOILIUX U
MaTpUYHBIX  KOMIIOHEHTOB, WX MeXaHWUeCKHe XapaKTepHUCTHKH, KOHCTPYKTOPCKO-T@XHOIOTUuecKoe
TPOeKTUPOBaHUe U3/leNNii U3 BLICOKOTEMITePaTyPHBIX KOMIIO3ULIMOHHBIX MaTeprasioB.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
*  YCTHBIH OTIPOC CTY/AEHTOB;
e BOMpPOCHI K U depeHIIMpOBaHHOMY 3aueTy;

e pedepar.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

TpeyCMOTPEHbI JIeKIIMOHHBIe 3aHATHS (17 u.), mpakTuueckue 3aHsaATHS (34 W.), camocTosiTeNlbHas paboTta
cryzaeHTa (93 u).
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IIpuioxenue 2

K pabouyeii MporpaMme JUCIATLTHHBI
TEXHOJIOI'MsI CIIEITUAJIBHBIX KOHCTPYKIIMOHHBIX MATEPUAJIOB /17151 PAKETHO-KOCMHWNYECKOU TEXHUKHU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexomeHjyemas 1uTeparypa prm:{?éKOCTb’
Pazpen 1. U3gemus PKT Kak 00beKThI C BBICOKUMH TeIVIOBBIMH Harpy3KaMH Ha MX KOHCTPYKTHBHbIE
3/IeMeHTBI.
B. 1. Kynuk, A. C. Hunog. . Kepamuueckue
1.1. Jupaktryeckas eguHuna 1. OCHOBHbIe KOMIIO3ULIMOHHbIe MaTepyabl B
y37bl KOHCTpyKLui PKT, paboratoriye B TeIUIOHArpPy>KeHHBIX 3/IeMeHTaX pakeTHO- 3
YCJI0BUSIX BBICOKMX TeIVIOBBIX U CUJIOBBIX KocMuyeckoit Texuuku: CI16.BT'TY
Harpys3okK "BOEHMEX" nm. []. ®@. YctuHoBa, 2018 (1-
4)
FO. B. baganvna. . KoMno3uiyoHHbIe
MaTrepuasbl B paKeTHO-KOCMUUEeCKOW TeXHUKe:
1.2. Inupaktudeckas eauauia 2. ObocHOBaHMe M.: Usa-8o MI'TY um. H. 3. Baymana, 2019
BbIOOPA KOHCTPYKI[UOHHBIX MaTepPUaroB, (1-3)
00eCIeunBaroLINX peaar3aLuio 3a/jaBaeMbIxX B. W. Ky, A. C. Hiios. . TexHomorus 5
IKCILTyaTallMOHHBIX XapaKTEPHUCTHK KOMITO3ULIMOHHBIX MaTepyasoB C YIIepOAHOU
KOHCTPYKTHBHBIX 2/1eMeHTOB PKT marpuueit: CI16.BITY "BOEHMEX" um. 1.
®. YctuHoBa, 2021 (1-4)
Wroro o pasgeny 1 13
Pazgesn 2. Komno3unpoHHbIe MaTepHasibl ¢ yrjiepogHoii Mmarpunei (YYKM).
2.1. Oupaktrueckas equnuiia 3. Obimas
XapaKTepUCTUKA BOJIOKHUCTO-apMUPOBaHHBIX 5
YYKM. B. U. Kynuk, A. C. Hunos. . TexHo0rus
2.2. JunakTrdeckas efjuHuLa 4. KOMITO3ULIMOHHBIX MaTepyasoB C YIIepoAHOU
TexHosOornueCcKrie MeTo/ibl U MpPOLIeCChI matpuiei: CI16.5I'TY "BOEHMEX" um. [I. 15
nonyuenus Y YKM @. YctuHOoBa, 2021 (1-4)
2.3. Iupaktrnyeckas eaunHuiia 5. [IpumeHeHue 5
YYKM B uzgemusx PKT
Wroro no pasgeny 2 25
Pa3fen 3. KepamomarpuuHble KOMIIO3UIMOHHBIe MaTepuansl ¢ (KMK).
31 B. 1. Kynuk, A. C. Hunos. . TexHosorus
1. Iupaktruyeckas eqiuHULia 6. TUIbI
BOJIOKHUCTO-apMupoBaHHbIX KMK u nx KOMITOSHI{OHHBIX MATEPUA/IOB € 5
XapaKTePUCTHKIL Kepamuueckoi marpuueii: CI16.6I'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2017 (1-
5)
3.2. [lupaxrieckas equHILaA 7. B. 1. Kynuk, A. C. Hunog. . Kepamuueckue
TexHOonornueckue MeToAbl U MpOoLeCChl KOMITO3ULOHHBIE MaTepHAJTHI B 20
nonydenuss KMK TEIUIOHArPyKeHHBIX /IeMeHTaX PaKeTHO-
KocMuueckoi texuuku: CIT6.BITY
3.3. lupaxruyeckas efunmna 8. IlpuMeHenre | vg G EHMEX" um. 1. @. YeruHosa, 2018 (1- 5
KMK B uzgemusax PKT 4)
Wrtoro no pa3geny 3 30
12 26607



Pa3pen 4. BeicokoTeMiiepaTrypHble KepaMH4ecKHe Marepyaibl U IOKPbITHS.

4.1. Aupaktrueckas efuHULA 9.
Knaccudukaiys v o01pe XapakKTepUCTHKU

BBICOKOTEMIIepaTyPHbBIX KepaMuyeCcKUX o B. 1. Kynuk, A. (E Hurnos. . ' 5
saeptsno o i
4.2. Nupaktrueckas eauHuiia 10. ’ YVernrosa, 2017 (2) v
TexHOonornyeckue MeTobl U MpOoLeCChl B. 1. Kymix A C. Hunos
TOY|CHIT KEPAMIHECKIX MaTEPHA/IOB U TexHoOrnyeckue CriocoObl HaHe CeHUsI 15
R (YHKIMOHANMBHBIX MOKphITHI: CIT6.BI'TY
[TOKPRITHH "BOEHMEX" um. [l. ®. YcruHosa, 2017 (1-
4.3. Oupaktryeckas eguauna 11. 10)
[IprMeHeHMe KepaMHUUeCKUX MaTeprasnoB U 5
MOKpbITUM B u3fenusax PKT

Urtoro no pasgeny 4 25

13 26607




IIpunoxenue 3
K pabouyeii MporpaMme JUCIATLTHHBI
TEXHOJIOTUS CIIELIIUAJ/IBHBIX KOHCTPYKIIMOHHBIX MATEPHUAJIOB I/ PAKETHO-KOCMHMNYECKON TEXHUKN

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

*  YCTHBIM OTPOC CTY/IEHTOB,;

* pedepar;

e BOMpPOCHI K U depeHITMPOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

YCTHBII 0IPOC CTY/IEHTOB

Ha mpakTiuecKoM 3aHSITHH MPOBOIUTCS OTIPOC 3HAHUM CTYZEHTOB [0 PACCMOTPEHHBLIM paHee pasziesiaM
Kypca. [To utoram moceraeMoCTy 3aHSITHM U OTBETaM Ha BOTIPOCHI TI0 MaTepPUaioM KOHKPETHBIX pa3/ie/ioB
CTaBUTCS OLIEHKA T10 TIPOMEXKYTOUHOM aTTecTaluu. [10/10KUTeTbHBIN OTBET Ha OfIMH U3 IBYX 3a/IaHHBIX
BOTIPOCOB TI0 TeMe pa3ziesia UM akTUBHOe 00CYK/ieHHe B TIPOLieCCe AWCKYCCHU SIB/ISIETCS KpUTEPHEM
MOy YeHHsI TIPOMEXKYTOUHOU aTTeCTal[|H.

Pedepar

O06mnem pedepara — He MeHee 15 cTp. O0s3aTeIbHO UCTIOB30BaHUE He MeHee 3 0TeueCTBEHHBIX
HCTOYHUKOB, OIMyO/IMKOBAaHHBIX B TIoc/iefHue 10 j1eT, ¥ CripaBoOuUHbIX MpaBoBbix crcteM (KoHcynbranTtIImtoc,
T'APAHT wu gp.). ITo cTpykType pedepara u yieTbHOMY BeCy ero uacTeill peKOMeHAyeTCsI UMeTh (B JINCTaX):
TUTYbHBIN TUCT (1), BBegeHue (1), o0CHOBHas yacTh (TTpYU HEOOXOAUMOCTH C TIO/Ipa3/ie/ieHUeM Ha paszienibl U
nozpaszeiisl) (4-13), 3akmroueHue (1), CIUCOK MCIO/b30BaHHBIX UCTOUHUKOB (1).
Kpurtepuu otieHUBaHUS
* COOTBETCTBHE COJIep>KaHUsI 3asiB/IEHHOU TeMe U TI0CTaB/IeHHbIM Boripocam — 3 6asia;
* CIIOCOOHOCTH K paboTe C ITepaTypHbIMYA UCTOUHMKAMU, HHTEPHET - PECYPCaMHU, ITPABOBOM, CIIPABOYHOU U
SHLIMKJIOTIeIMUEeCKOH TUTepaTypoi — 2 bara;
* criocoGHOCTh K aHaM3y U 000011eHH 0 MH(GOPMAIMOHHOTO MaTepyara, HarpaB/leHHbIX Ha PAaCKPhITHe
MOCTaB/IEHHBIX BOMPOCOB, BXO/SIIHMX B Cofiep>kaHue pedepara — 2 banna;
* MPaBWILHOCTE 0(hopMIIeHHs (COOTBETCTBUE CTaHJAPTY, CTPYKTYPHAsl yIIOPSAJ0UeHHOCTb, CCHUTKH, I[UTATHI,
Tab/mnbl U T. 1) - 1,5 0anna;
* cobmozieHre 00beMa, IPUGTOB, UHTEPBA/IOB (COOTBETCTBHE 0(hOPM/IEHMS TIPaBUIaM KOMITBIOTEPHOTO Habopa
TekcTa) — 1,5 Gana
Pedepar npu3HaeTCs BLITOTHEHHLIM TIPH €0 OIleHKe He Hibke 6 6asioB.
Temnb1 pedepaToB nipesicTaBieHbl B Y MK quciivrimHe

Bonpocs! k guddepeHrpoBaHHOMY 3aUeTy
ITepeueHb BOMPOCOB K 3K3aMeHy COCTOUT U3 40 eqWHUI] TI0 BCceM 4 pasziesiaM Kypca JAUCIUTUIAHBL.

JuddepennypoBanHblii 3aueT

HonyckoMm K caue avddepeHIMPOBaHHOTO 3a4eTa sIB/ISIeTCs] HaTM4IKe TOJI0KUATETBHOM OLIeHKH 3a
pedepar. OrjeHKa 3a AuddepeHIMPOBAHHbIN 3aueT BLICTABJISETCS TI0 pe3y/IbTaTaM OTBETOB Ha BOIIPOCHI K
mudbepeHIUPOBAHHOMY 3a4eTy:
«3auTeHO-0T/IMYHO» - TIOJTHBIA OTBET Ha 06a BOMPOCA U BO3MOXKHBIE [IOTIOJTHUTE/TbHbIE BOTIPOCHI;
«3auTeHO-X0pOLI0» - He3HAUMTe/IbHbIe 3aMeUYaHus Ha OTBeThI 110 000MM BOTIPOCAM M HEeTIO/IHbIE OTBETHI Ha
JIOTIO/THHTE/TEHBIE BOTIPOCH;
«3auTeHO-yA0B/IETBOPUTETLHO» - HElO/THbIe OTBETHI Ha 06a BOTIpOCa, OTCYTCTBHE OTBETOB Ha OTZe/bHbIE
JIOTIOJTHUTEJTEHBIE BOTIPOCHI;
«He 3auTeHO» - HeTIOTHbIN OTBeT Ha OCHOBHOM BOTIPOC, OTCYTCTBHE OTBETa Ha BTOPOU U [IOTIO/IHUTE/TbHbIe
BOTIPOCHI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. U3genusa PKT udb (ber(B)I-l;IpIEI)Cg:;HHOM
KaK 00BbeKThI C BBICOKUMH A p 3a]tllep y
4 8 |Tens1I0BBIMM Harpy3kKamu 19 6 2 4 13 20 Pe cl)eTz’T
Ha UX KOHCTPYKTHBHbIE epat,
YcTHBIM o1poc
3/1eMeHTBI.
CTY[IeHTOB
Bonpocs! K
Pazpgen 2. nvddepeHIIIPOBaHHOMY
4 8 Komno3uijuonHbie REYARY 4 8 75 20 3aueTy,
MaTepHuasbl C yIJIepojAHOoU Pedepar,
marpuueii (YYKM). YcTHBIH orpoc
CTY[IEHTOB
Bormpocs! k
Pazpen 3. nudbepeHIIPOBaHHOMY
4 8 Kepamomarpuunbie 50 | 20 8 12 30 30 3ay4ery,
KOMIIO3UIIIOHHbIE Pedepar,
marepuassl ¢ (KMK). YcTHBIN omipoc
CTY[IeHTOB
Bonpocs! K
Pazpgen 4. nuddepeHIIIPOBAaHHOMY
4 8 BoicoKoTeMnepaTypHble 38 | 13 3 10 75 30 3aueTy,
KepaMuuecKue Pedepar,
Marepua’sibl U MOKPBITHA. YcTHBIH o1poc
CTY[IEHTOB
Bcero 3a 8 cemectp 144 | 51 | 17 34 93 100
Bcero mo AucIumInHe 144 | 51 | 17 34 93 100
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Kputepuu oneHuBaHus

IICK-1/23.5

Bonpocbl omkpbimozo muna:

Ne 1l YTo Takoe «Cyxoi» criocob HaMOTKU?

Ne 2 YTo Takoe «MOKpbIi» CrI0C00 HAMOTKHU?

Ne 3 N3 kakux (PyHKIMOHA/IBHBIX 30H COCTOUT popmytoiijasi hunbepa Ajist GOpMOBaHUS
CTPYKTYPHBIX 3JIEMEHTOB UX TepMOILIacTUUHbIX KM?

Ne 4 Kakue cTpykTypHbie haKTOphI BJAUSIOT Ha (PU3UKO-MeXaHUUeCKUe XapaKTepUucTuku KM?

Ne 5 Kakue TexHonoruueckue pakTopbl MeTO/Ia HAMOTKY BIUSIIOT Ha (PU3UKO-MeXaHuUeCcKue
XapaKTepPUCTUKU MoayuaeMbix KM?

Ne 6 Kakoti TexHONMOrMueCKuii MeTog, rosiyuenus uszgenui u3 KM Tpebyet Hanbosbiel
KBa/mMHKaLuy pabouero?

Ne 7 Kakoti MeTo/; HAMOTKH TTPUMEHSIETCS [IJIs TTO/TyYeHUs1 0a/IJIOHOB THUIIA «Iap»?

Ne 8 Kakoti ciocob npousBozcTBa uznenuii u3 KM nMeeT HauboIbIIyI0
MIPOM3BOJUTENHHOCTh?

Ne 9 Kakoti criocob mpoun3BoficTBa 1aeT BO3MOXKHOCTE TIO/TyUaTh u3genus uz KM
HauOosbIIIel MPOYHOCTH?

Ne 10 s kakoro KM xapakTepHa 6oJ/iee BLICOKasi IPOYHOCTh MPU CXKAaTHH, YEM TTPU
pacTsvkeHUn?
Bonpocbl 3akpblimozo muna:

Nel Kakue /iBa TEXHOJIOTHUECKMX METO/a IPUMEHSIIOT [I7Is TIOyueHUst TpyouaThix

snemeHTOB U3 KM ¢ MakcMMa/lbHbIMHA MeXaHUYeCKUMU XapaKTepUCTUKaMu?
A. Metop cBepThIBaHUSA

B. LlenTpo6e)xHoro hopMOBaHHUS

B. Metog nynTpy3uu

I'. MeTtop undy3uu

. MeTtoz HaMOTKH!

E. METO,Z[ KOHTAKTHOI'O Cl)OpMOBaHI/IH C 3/71aCTUYHOM TIJIEHKOM

Ne 2 Kakue TexHO/OrnuecKye MeTo/bl NPUMEHSIOTCS IS IOy YeHUs
XaoTUYHOapMupoBaHHbIX KM € fvcriepcHbIMY BOIOKHaMU?

A. MeToj HaMOTKH

B. MeTop pyuHO BLIK/IaAKH

B. Metop nyntpysuu

I'. MeTop LieHTpo6e>XHOTo (hOpMOBaHHS
. Metop nHdysuu

E. Metop npeccoBanus

JK. MeToj UThs MIOJ, IaB/IEHUEM
Ne 3 st monmyyeHusi 6a/i;IOHOB THTIA «KOKOH» TIPUMEHSTIOTCS?

A. CnivpanbHasi HAMOTKa
b. IIpogonbHO-mIONepeyHast HAMOTKUA
B. KococnoitHast po/jo/ibHO-TI0NepeyHasi HaMOTKa

I'. ITnanetrapHast HaMmOTKa
Ne 4 st mosyyeHus: 6a/i/IOHOB THTIA «KOKOH» TIPUMEHSIOTCS CIeIYOIIHE THIThI OTIPABOK?

A. Mera/uinyeckrie pa3oopHbIe
17



B. Metanueckue 1o reOMeTpUU U3LeJns.
B. Consnele

I'. [Tecuansie

. T'uricoBblie

E. MeTtaninueckre U3 3BTEKTUYECKUX CI1/IaBOB
Ne 5 Bs3K0oCTh CBSI3y1OLL[Er0 MOXKHO PETy/IMpPOBaTh

A. Harpesom
b. PactBoputensiMmmu
I'. IucnieprupoBaHuem

I". BBepenuem riactudukraropa
Ne 6 IToBBICUTB a/ire3uI0 CBSI3YIOLEero K BOJIOKHAM MOYKHO ITyTeM

A. 06paboTKu anmperamu
B. ok#cieHreM NoBepXHOCTH BOJIOKOH
B. XUMHUeCKHM TpaB/IeHHeM BOJIOKOH KHC/I0TaMU

I'. mpoTUpKOI pacTBOPUTENISIMU
Ne 7 Ycagka CBA3YIOLETO CBsI3aHa C

A. TerIoBbIM €ro pacliupeHreM
b. ynyioTHeHUeM ero XUMHUYeCKUX CBsizeld
B. ynaneHvem jieTyunx KOMITOHEHTOB

I'. BBIZIE/IEHTEM >KUKOU (ha3bl
Ne 8 KpemHuiiopraHuueckue CBSI3yHOIHe PUMEHSIOTCS /111

A. TIOBBIIIEHNS XMMOCTOHKOCTH
b. noBeIIeHUS IMMPOYHOCTHU
B. nioBbIIeHus PaAruOIpO3pavyHOCTU

I'. HoBBIIIEHNS TOKA3aTe/lei TeXHOJIOTMYHOCTH

Ne S Kakue KOHCTPYKL[MOHHbIE TEPMOI/IACTUYHBIE CBSI3YIOLHe SIB/ISIOTCS CaMbIMU
TePMOCTONKHUMU

A. omucynb(OoHEI
b. nomiadupamuzb
B. nonuaupacdupkeToHI

I'. monmudenuneHCybLGOUIBI
Ne 10 «Cyxoit» MeToJ, U3rOTOB/IeHUsI TTpeAroiaraeT

A. coBMelljeHue poLiecca NPONUTKN BOJOKOH U HAMOTKU
B. pa3zeneHue miporiecca MPOMUTKY BOJIOKOH Y HAMOTKH

B. HaneceHue TMMOPOLIKOBOI'O CBA3YIOIIETO C ero rnocjieaAyrnivMM KaJldHPpOBaHNEM C
BOJIOKHHCTBIM HallO/JIHUTEeIeM

I. COBMeEIeHNEe BOJIOKHUCTOT'O HATIOJIHUTEJIA C PaCTBOPOM CBA3YIOLLETO U €ro Cy1.L[KOI>i
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ﬂ. COoBMellleHre BOJIOKHHUCTOI'O HAITO/THUTE/IA C HarpeTbIM CBA3YIOIIWM U eT0
OXJ1aXKIeHrueM
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