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JIUCT COI'JIACOBAHHA

PABOYASA ITPOT'PAMMA COCTABJIEHA B COOTBETCTBHM C TPEBOBAHUSAMMU ®EJEPAJ/IBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIHIET O OBPA3OBAHUA (©I'OC BO)

15.03.03 IlpukiagHas MexaHHKa
roz Habopa rpymnmsl: 2026

IIporpammy cocrasui:

Kadenpa A2 TEXHOJIOTUA KOHCTPYKIVMOHHbBIX MATEPUAJIOB 11
IMPON3BOACTBO PAKETHO-KOCMMNYECKOM TEXHVKN
Anpproiikun Anekcanap FOpeeBuy, K.T.H., JOLIEHT, JOLIEHT

IIporpamma paccMmoTrpeHa

Ha 3acefjaHnu Kadepbl-pa3paboTurka

paboueii nporpammel A2 TEXHOJIOT'ISI KOHCTPYKIIMMOHHBIX MATEPHMAJIOB 1
IMMPOU3BO/ICTBO PAKETHO-KOCMWUYECKON TEXHUKHA

3aBenyroiuii Kadenapoii Pemines E.FO., 1.1T.H., #o1.

[TporpammMa paccMoTpeHa
Ha 3ace[JaHUM BBITyCKaroIlel Kade psol

H3 Mexanuka gedopMupyeMoro TBepJoro Tejia

3aBenytromuii Kadeapoit Kpyrora B.A., A.T.H., A0LI.




PABOYASA ITPOI'PAMMA ANCIINIT/INHBI
MATEPNAJIOBEAEHUWE 1M TEXHOJ/IOI'MW KOHCTPYKIIMOHHBIX MATEPHUAJIOB

Pa3zpaesnbl paboyeii mporpaMmai

1. HEJIN OCBOEHUA OVICITUATTIIMHBL

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEP)KAHIME OMCLHUITJINHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA OVICITUTTIIMHBL

5. YYEBHO-METOIVNYECKOE 1 TH®OPMAILIMOHHOE OBECITEUEHUE JUCLHUIIJINHBI
6. MATEPVAJIBHO-TEXHNYECKOE OBECITEUEHUME OVCLUITIMHBI

IIpunokeHusi K padoyeii mporpaMme JJUCIUILTAHBI
e TIpunoxenuve 1. AHHOTaIWs paboueii TPOrpamMMBbI

o TIpunoxenue 2. TexHo/soruu U GopMbl 00yUeHUsT
o [Ipunoxenue 3. ®OHBI OLIEHOYHBIX CPE/ICTB



1. HE/IM OCBOEHUSA JNCIHUII/INHbBI
Lle/ibi0 OCBOEHUS JUCLIMITIAHBI SIB/ISIETCsE JOPMUPOBAHHUE C/IeYIOIINX KOMITETEHLIUIA:

OIIK-1 — CrniocobeH TIpUMEHSTH eCTeCTBeHHOHAayuyHble U OOIIeMH)KeHepHble 3HaHWs, MEeTO/bI
MaTeMaTH4eCKoro aHaan3a U Mo/|e/IMpOoBaHusl B MPO(eCCHOHANIbHON eATeIbHOCTH

OIIK-12 — CnocobeH yuuThIBaTb COBPEMEHHBbIE TEH[IEHIIMW DPA3BUTHS TEXHUKU U TEXHOJIOTUH B CBOEH
npoecCcHOHAIbHOM [1eSITeNTbHOCTH

@DOpPMHUPOBAHUIO KOMIETEHIIUH CTY)XKUT JAOCTHKEHHE CIeyIOIUX pe3y/IbTaToB 00pa30BaHus:
OIIK-1
3HAHUA:
- 3aKOHOMEPHOCTH TIPOLIeCCOB KPUCTA//T3aLMK U CTPYKTYPOOOpa30BaHHs MeTa/lIOB U
CIIJTaBOB, OCHOBBI UX TEPMOOOPAOOTKH, CII0COOBI 3all{UThl META/UIOB OT KOPPO3UH;
-TIPUHLAITEI BEIOOPA KOHCTPYKL{MOHHBIX MaTepHasoB Jjisk IPMeHEeHHs! B TIPOM3BO/CTBE;
-CTPO€HUE U CBOMCTBA METAJI/IOB, METO/[bl UX MCC/Ie[JOBAHNS;
- KTacCU(UKaLIMI0 MaTeprasioB, MeTa/UIOB U CIIJIaBOB, UX 00/1aCTH IIPUMEHEHHUS;
- 3HaTh CIIOCOOBI [10/IyYeHus: 1 06pabOTKH 3aroTOBOK;;
YMeHusi:
- pacro3HaBaTh U K/1aCCU(UIIMPOBaTh KOHCTPYKLMOHHBIE ¥ TIPOUHE MaTepHhaJIbl 10
BHEIIIHEMY BH[Y, IPOUCXOKIEHUIO, CBOMCTBaM;
- BBIOMpaTh 1 pacindpoBbIBaTh MapKH KOHCTPYKLIMOHHBIX MaTepHasioB;
- BEIOMpATh Matepualibl [ijisi KOHCTPYKLIMH M0 MX Ha3HAYEeHHIO M YC/IOBHUSIM 3KCITyaTaluy;
- BBIOMpATH CrI0coObI 06PabOTKY 3aTOTOBOK M3 pa3HbIX MaTepUasoB M HeOOX0UMoe 000pyIOBaHuUE;;
HABbIKU:
- onpeae/iaTb BUbl KOHCTDYKLIMOHHBIX MaT€PHUAJIOB;
- onpeiesiSTh PU3MKO-MeXaHUUeCKHe CBOMCTBa MaTepHasoB;
- Ha3HaYaTh peXXUMbI 00pPabOTKK MaTepHaroB;
- B/Ia/IeTh TEXHUKOW MPOBeZIeHNsT SKCIIEPMEHTOB C MaTepyUaiaMy 1 aHa/IM3a UX Pe3y/IbTaToB;.
OIIK-12
3HAHUSA:
- 3aKOHOMEPHOCTH TIPOLIeCCOB KPUCTATM3aliK ¥ CTPYKTYPOOOpa30BaHuUs MeTa/l/IOB U
CTJIaBOB, OCHOBBI MX TepM0O00OpPab0TKH, CIOCOOBI 3alUThl META/UIOB OT KOPPO3UH;
-TIPUHLUITBI BEIOOPA KOHCTPYKLMOHHBIX MaTepHasIoB /i/isi IPUMEHEeHHs! B TIPOU3BO/CTBE;
-CTpO€eHHe U CBOMCTBA METAJIOB, METOJbI UX MCC/Ie[JOBAHMS;
- KraccuduKalyio MaTeprasioB, MeTa/UIOB U CIIJIaBOB, UX 00/1aCTH IPUMeHeHUs;
- 3HaTh CIIOCOOBI MOJTyueHus: 1 06pabOTKHU 3aroTOBOK;;
YMeHusi:
- pacrio3HaBaTh U K/1aCCU(UIMPOBaTh KOHCTPYKLIOHHBIE ¥ TIPOUHe MaTepHaJIbl 10
BHEIIIHEMY BU/Y, TIPOMCXOK/I€HHIO, CBOWCTBaM;
- BBIOMpaTh M paciurdpoBbIBaTh MapKK KOHCTPYKIIMOHHBIX MaTepHasioB;
- BBIOMpaTh MaTepuasIbl Jijisl KOHCTPYKLMH 110 MX Ha3HAUeHHIO M YC/IOBUSIM KCILTyaTariy;
- BBIOMpPATh CI1I0COObI 00PabOTKY 3aTOTOBOK M3 pa3HbIX MaTepUajIoB U HEOOX0JUMOe 000pyI0BaHUE;;
HABbIKU:
- OTIpeJiesISITh BU/Ibl KOHCTPYKLIMOHHBIX MaTepHaJioB;
- ompeiesATh (PU3MKO-MeXaHHUeCKHe CBOMCTBa MaTepHasos;
- Ha3HauaTh PeXXUMbI 00pabOTKH MaTepuasioB;
- B/Ia/IeTh TEXHUKOW MPOBEE€HHUS IKCIIEPUMEHTOB C MaTepuaiaMy U aHa/Ii3a UX Pe3y/IbTaToB;.



2. MECTO JNCIIUIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmia MATEPUAJIOBEJJEHUE Y TEXHOJ/IOTYN KOHCTPYKIIMOHHBIX
MATEPHUAJIOB siB/isteTcst JUCLIMIIIMHON 00513aTe/IbHOM YacTH 0/10Ka 1 rporpaMMb! IOATOTOBKH 110
Harpayieauio 15.03.03 IIpukaadHas mMexaHuka.

CopepkaHve AUCLUIVIMHBL SB/SIeTCS JIoTHYeckuMm rpogo/bkeHuem aucuurnivd: MHXXEHEPHAS U
KOMIIBIOTEPHASA I'PA®UKA, DOU3BUKA, METPOJIOI'usi n OCHOBBI
B3ANMO3AMEHSAEMOCTNA.

Copep)kaHve [JUCLMIUIMHBI SIBJSIETCS OCHOBOM Jjisi ocBoeHusi gucuuriivH: ITPOMBIIIIVIEHHASA
BE3OITACHOCTBD MAIIMHOCTPOMUTEJIBHBIX IMPOU3BOACTB, COITPOTUBJ/IEHUE
MATEPHUAJIOB, TEXHOJIOTUYECKUWE ITIPOIECCHI B MAHNIMHOCTPOEHUN, AETAJ/IN
MANIIMH 1 OCHOBBI KOHCTPYUPOBAHUSA, UCIIBITAHUA MEXAHUUYECKUX CUCTEM,
KOHCTPYKIIMOHHAS IMPOYHOCTDH, MEXAHUKA JE®OPMHUPYEMOI'O TBEPAOT'O TEJIA,
MEXAHUKA KOMIIO3UIIMOHHBIX MATEPHUAJIOB, MEXAHUKA MATEPUAJIOB "
KOHCTPYKIIVNN, MEXAHUKA CTEPXHEBBIX CHCTEM, CTPOUTE/IbHASI MEXAHUKA
MANIIVH.

ITpesBapuTebHBIE KOMIIETEHLIMH, C(HOOPMUPOBAHHBIE Y 00yUarOILerocs 40 Havuasia U3yueHust AUCLIUTLTUHBIL:

¢ OIIK-1 — CriocobeH NpUMeHSITb eCTeCTBeHHOHAY4YHbIe U 001enH)KeHepHbIe 3HaHHSI, MeTO/bI
MaTeMaTH4yeCKOro aHajr3a U MOZIe/IMPOBaHus B Pode CCUOHAIBHOU AesTe/IbHOCTH

e OIIK-12 — CriocobeH yunuThIBaTb COBPEMEHHbBIE TEHAEHI[UM Pa3BUTHSI TEXHUKH U TEXHOJIOTHUIH B CBOEH
ripoeccroHabHOM J1esITe/IbHOCTU

¢ OIIK-5 — CniocobeH paboTaTh ¢ HOpMAaTUBHO-TEXHUYECKOU JOKYMEHTAI[eH, CBI3aHHOU C
npodeccroHaIbHON /1eSITeNbHOCTBIO



3. CTPYKTYPA N1 COAEPKAHUE IUCIIUIIJINHbBI

3.1. Copeprxanue (AMAAKTHKA) JUCHHUILIMHBI

OO0111ast TPYZ0EMKOCTh JUCLIMIUIMHBI COCTaB/sieT 3 3.e., 108 u.

AyauTOpHBIe 3aHATHSA
B KOHTAKTHOH (hopme
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Pasgen 1. CTPOEHUE, CBOMICTBA METAJ/IVIOB U CIUTABOB.
1. Beegenue. MexaTOMHBIe CBSI3H. ATOMHO-KPUCTa/UIMYeCKOe CTPOeHHe
MeTasloB. Tele/IHI)I U onipefiesieHus. 2. CTpUQHl/lE PpeanbHbIX MeTajIoB.
P 4 Kpucrammsanus meraaioB. CtpoeHre cmTka. 3. OCHOBBI TEOPUHI 26.5 25 05 0 P 24 10 10
CI1JIaBOB. ,Z[I/lal"paMMl:I COCTOsIHUA. MQTD,ZU:I YIpouHeHUs MeTaIndeCKuxX
cr1aBoB. 4. MeTozibl U3y4eHusi CTPYKTYpbI MeTas/uta. MexaHuveckue
CBOMCTBa MaTepuasioB U MeTOABI UX OTpe/ie/IeHUs 5. dusnyeckue
cBoiicTBa MeTasuioB 6. CIaBbl JKeje3a C yIIepofioM.
Paspen 2. TEPMHNYECKAS OBPABOTKA. CIIVIABBI JKEJIE3A C
YIJTIEPOJOM. 7. TIpHHLMITBI TepMUUeCKoii 06paboTku. [TpeBparieHust
2 4 B CTa/I¥ NIPY Harpese U NpH ox1axkjeHun. OTXKUr ¥ HopManu3sauys 8. 28.5 4.5 0.5 2 2 24 30 30
3akanka. Otnyck u crapeHue 9. IToBepxHocTHOe ynipouHeHue 10. Ctamm
11. YyryHsl.
Paspen 3. CTAJIM U CIIVIABBI C OCOBBIMU CBOMICTBAMMU.
MNHCTPYMEHTAJIBHBIE MATEPUAJIBI. 12. Ctanu u cIiiaBbl
ocobbiMu cBOMCTBaMH 13. Matepuarbl /i U3TOTOBJIEHHS PEXXYLLIEro
2 4 MHCTpyMeHTa. TBep/ble CiaBbl U PeKylljasi kKepaMuKa. 14. 25.5 0.5 0.5 0 0 25 30 30
CBepxTBepzble MaTepuasbl. AGpa3uBHbIe MaTepuassl. Beibop
MHCTPYMEHTa/IbHbIX MaTepranoB 15. Marepuasl it 06paboTku
JaB/IeHrWeM U /11 KOHTPO/IbHO-U3MePUTe/IbHOr0 MHCTPYMeHTa.
Paspen 4. UBETHBIE METAJL/IbI U CIZIABBI. MATEPUAJIBI
2 4 JJIs1 CBAPKU 1 TIAMKM. 16. MezHble, amtOMUHUEBbIe, MarHUEBbIE, 27.5 2.5 0.5 2 0 25 30 30
THTaHOBBIE CrIaBbl ¥ 6a66uThl 17. CBapKa U naiika.
Bcero 3a 4 cemecTp 108 10 2 4 4 98 100 100
Bcero no fucuninHe 108 10 2 4 4 98 100 100
3.2. AyAMTOPHBIN NPAKTUKYM
No Homep u O6bem,
n /;‘l HAdUME€HOBaHUE pa3jiesid Tema MNPAKTUYECKOr'0 3aHATUA aya.
JAUCIHUITI/TUHBI yacoB
Paspen 1. CTPOEHUE, o
CBOIZCTBA 1. Tunsl B3aMMOJEeHCTBHUA KOMIIOHEHTOB B CIl/IaBaX. CprKTypa
1 ATT Cry1aBoB. 2. [ToHATUS 0 AuarpaMmax COCTOSIHUS CTI/IaBOB. MeToauKa 2
MET JIOB 1 UX MOCTpoeHus. Tumsl Anar p(':IMM COCTOSAHUA g
CIIJIABOB. POGHHA, Auarp '
Paspen 2. 1 Oxur, ero BUApl U Ha3HaueHue. 2. 3aKaska CTanu. Pe)xumsbl
TEPMNUECKASA ’ A T )
KA 3dKaJIKU. Cpe,ﬂ;bl HarpeBa U OXJIaXKAEHHWS TIPU 3aKaJIKe CTaJ/Iu. BI/I,EI;LI
2 |OBPABOTKA. 3akanku. 3. Otnyck ctanu. Buasl u Ha3HaueHue OTIycKa. 4 2
CILTABBI KEJIE3A C TepMOMéxz;Hqu}éKaﬁ o6pa.60T1§a CTan e
YIJIEPOOOM.
Bcero 3a 4 cemecTp 4
3.3. JIabopaTopHbIii IPAKTHKYM
Homep n
P Oo0nemMm,
Ne HanMeHOBaHUe
Tema naﬁopaTopnoro NMPpaKTUKyMd aya.
n/n pa3gena
JacoB
AUCIHUII/IMHBI
1 |Pa3gen 2. OIMTPEJEJIEHVE CBOMCTB MATEPUAJIOB B MAJIBIX OFBEMAX 1. 2
TEPMUMNYECKA{I|MI3yueHre MeTOIOB M3MepeHUs1 TBepAOCTU 110 bpunento, Poksemny,
OBPABOTKA. |Bukkepcy. O3HakoM/ieHre ¢ paboToii Ha mpubopax bpunenst u Pokeesuia
CIIVTABBI 2. O3HaKOMJIEHHE C METO/IUKOM OLIeHKH MeXaHWUeCKUX CBOWCTB MeTaslia,
JKEJIE3A C oripefe/iseMbIX pa3pyHIdOIIMMU METO4aMM HCIIbITAHKSA, 10 3HAUEeHUAM
YITIEPOJOM. |tBeppoctu. 3. MIsmepeHue TBepAOCTH U OIpefie/leHre BpeMeHHOI0
COIpoTHB/eHUsT MeTasuia 0bpasios. IIOCTPOEHUE 11 AHAJIN3
OVATPAMM COCTOSAHNMSA CITJIABOB 1. O3HakoMieHHe C MeTOAUKON
TOCTPOEHHS AArpaMM COCTOSAHUA CITJIABOB C TIOMOILBIO TEPMHUYECKOT'O
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aHasm3a 2. VccieioBaHre CTPYKTYPBI U CBOWCTB CIUIABOB B CBSI3U C
IrarpaMMaM¥ pa3/IMuyHOrO TUTIa

3AKAJIKA CTAJIN 1. i3yueHrie OCHOBHBIX TeOpeTUYeCKUX M0JI0KeHUH,

Pazgen 4. Ha KOTOPBIX 0a3upyeTcsi MpaKTUKa 3aKajKy CTaau 2. YCBOeHHe
LUBETHBIE 0COOeHHOCTeH 3aKa/IKH [JOIBTEKTOM/JHOM 1 3a9BTEKTOMJHOM cTaeii 3.
METAJIJIBI 1 |O3Hakom/ieHHe C MeTOAVKON Ompejie/ieHus1 KpUTUUeCKUX TeMIeparyp

2  |CIIJTABHL CTau MeTofioM MpobHkbIxX 3akanok CBAPUBAEMOCTH U KOHTPOJIb 2

MATEPUAJIbI |KAUECTBA CBAPHBIX COEJVHEHNMN 1. TlonyyeHue HarisHOro
OJId CBAPKU U \npencraBneHusi 0 CBapUBaeMOCTH CTajiell, MeTofiax ee pacueTa u
ITAVIKU. 9KCITePUMEHTAILHOTO orpeieieHus; 2. O3HaKoM/IeHHe U TIPUoOpeTeHue
HaBBIKOB 10 OTpeJie/IeHHI0 KaueCTBa CBAPHOTO COeMHEHUSI.

Bcero 3a 4 cemecTp 4

3.4. CamocrosiTe/ibHas pabora crygenta (CPC)

No Homep n HauMeHOBaHUe O6mbem,
Copep)xaHue yueGHOro 3aJaHuA
n/n pasjesa AVCHMILIUHBI yacoB
Puen 1 CIPORHUE, |1 Bumermenme s on cawocromen ol o2
1 |CBOUCTBA METAJIJIOB ) o ’ ’ 24
CIJTABOB. Juarpamm, rpaquog, yepTexeii 4. OdopmieHue oTueta
TI0 CaMOCTOSITeNIbHOM paboTe
Payen 2 TEPMISECIS || BUneione o covociomen oo
2 |OBPABOTKA. CIIJTABBI ) - ’ ’ 24
EJIE3A C YTJTIEPOZIOM. JIarpamm, Fpa(bI/IKO]E, yeptexkeii 4. OdopmiieHre oTyeTa
10 CaMOCTOsITe/IbHOH paboTe
Pasznen 3. CTAJIN U CITVIABEI C |1. BeirosiHeHye 3aaHui [jisi CAaMOCTOSITe/IbHOM paboThl 2
3 OCOBBbIMUM CBOVICTBAMM. Peruenue 3ayau 3. BrinonHeHWe pacyeToB, CXeM, o5
NMHCTPYMEHTAJIBHBIE nuarpamw, rpadukos, ueptexxeid 4. OcdopmieHre oTyeTa
MATEPUAJIBL. I10 CaMOCTOSITe/IbHOI paboTte
Paszpen 4. IBETHBIE 1. BeimosiHeHWe 3alaHuUi [IjIsi CaMOCTOSITe/TbHOM paboThI 2
4 METAJUJIBI N CITJTABEIL. Perienuie 3asau 3. BrinosiHeHWe pacueToB, CXeM, s
MATEPUAJIBI J151 CBAPKW U |guarpamm, rpadukoB, yepTexeii 4. OGopmMieHure oTueTa
TTAVIKU. 0 CaMOCTOsITe/TbHOMN paboTte
Bcero 3a 4 cemecTp 98

4. ®OPMbI KOHTPOJII OCBOEHUSA JNCLHUIIVINHBI

TeKyIuii KOHTPOJ/Ib YCII€BAeMOCTH CTYEHTOB IIPOBOAUTCS B JUCKPETHLIE BpeMeHHbIe MHTePBAJIbI B
cnefyromyx hopmax:
e UarHocTuueckasi pabora;
e 3a/IaHWS JIJIsl CAMOCTOATE/TBHOM PabOoThI

IIpoMesxyTouHast arTecTaLys MPOBOJUTCS B popMax:
® 3aueT.

5. YYEBHO-METOAWYECKOE M TH®OPMAIIMOHHOE OBECIIEUEHUE
MCLIATLTNHEI

5.1. OcHOBHas MTeparypa Mo JUCLUTIINHE:

1. A. M. ApackuH, FO. E. Cegog, A. K. OHeruHa. . MarepuanoBejjeH1e B MalllMHOCTPOEHHH.
Mockaa: FOpatiT, 2020, 1. pec.

2. B. b. Ap3amacos, A. A. UepenaxuH. . Marepuanoseznenue. M.: Akagemus, 2013, 30 5k3.

3.T. A. BopobnéRa, E. E. CknagHosa, FO. A. Tletpenko. . Martepuanoseznenue. CI16.BT'TY
"BOEHMEX" um. [. ®. Yctunosa, 2020, 136 3k3.

4. E. E. CknagHoga, I. A. Bopobwéga. . CrierjuanbsHbie ctamu U criaBbl. CI16.BT'TY "BOEHMEX"
nm. 1. @. YcruHoBa, 2018, 80 5k3.

5.2. [lonoyiHKTe/IbHAS IUTepaTypa 10 JUCLUIIIVHE:
He TpeOyeTcs.
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5.3. [leprognyeckue U3gaHus:

1. Jedopmarust 1 pa3pylieHHe MaTepHuasos;
2. MetannoBesieHre U TepMUuecKasi 00paboTKa MeTaoB.

5.4. TlepeueHb pecypcoB UHPOPMAIIMOHHO-TeIEKOMMYHHUKALIMOHHOU ceTu "VIHTepHeT", HeoOX0UMbIX
JJ1s1 OCBOEHUS TUCLIUTIIHEL, 37IEKTPOHHBIE OMOIMOTeUHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®yHnamenrtanbhas 6udmoreka BI'TY «t BOEHMEX» um.
[.®. YcruHoBa;

2. https://urait.ru — OO0pa3oBarenpHas riardopma «HOpaiiT». 11 By30B U CCY30B.;

3. http://e.lanbook.com — 3BC Jlanb.

CoBpeMeHHbIe TTPodeCcCUOHABHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HarnonanbHast 3sektpoHHasi 6ubnuoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/ieKTpoHHasi 6ubiuoTeka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - IToHoTeKcTOBast 371eKTpoHHast OrboTeka Poccuiickoro
¢doHza pyHIaMeHTaNbHBIX UCCIe0BaHUMN.

I/IHCl)OpMaL]I/IOHHI:-Ie CIIpaBOYHbIE CUCTEMBI:

1. Texakcriept — MH(pOpMaIIMOHHBINM TTOPTa TeXHUUECKOTO perymupoBadus: HopMbl, ipaBuia,
cTaHzaapTel PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/]
I'OCTog cobctBenHoi rerepauyy BI'TY "BOEHMEX" um. [I. ®@. YcTrHOBS;

3. http://www.consultant.ru/- KoncynsraatIimtoc- nH(pOpMaI[OHHbIN ITOpTas MPaBOBOM
vHOopMaLiH.

5.5. TIporpaMmmHoe obecrieueHue:;

. Adobe Reader;

. KOMIIAC-3D V17;

. DjVuReader;

. Mathcad Education - University Edition Term;
. Mathcad Prime 3.1;

. Matlab 2015a SP1;

. Microsoft Office;

. SolidWorks 2015 R5.

CONOUTRA, WN R

5.6. VlHdopMaI[oHHbIe TeXHOJIOTHH:

B3aMMOJiecTBHE C oOyuatomumucs nocpeactsom DVIOC Moodle BI'TY «BOEHMEX» um. ..
YcrrHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHUWE TUCIUII/INHBI

6.1. JIeKijuOHHbIE 3aHATHS:

Crieqrua/JIM3upoOBaHHbIE Tpe60BaHI/IH I10 O6OPYAOBHHI/I}O OTCYTCTBYHOT, ayAUTOPUA C
MMoCaI0OYHBIMK MeCTaMHM I10 KO/IMYEeCTBY CTYAeHTOB; 10CKa.

6.2. IlpakTHueckKue 3aHATHUSA:

CreLaIn3MpoBaHHbIe TpeOOBaHUsI TI0 000PY[0BaHUIO OTCYTCTBYIOT; ayJUTOPUS C
M0CaZloyHbIMK MeCTaMH 10 KOTNYeCTBY CTYAEHTOB; [OCKa.

6.3. JTabopaTopHbIe 3aHATHA:

U WNRF

[<olNe BN o)

. IIpoekTop;

. Konnekuuy mmicos fedopMupyeMbIx cTasiei U CIIJIaBoB;

. Teepmomepe! Poksesna;

. Mukpo-tBepaomep [IMT-3;

. CTeHJ Ha OCHOBe Mogeseid /st OT/IMBOK U OT/IUBOK, MOJTyYeHHBIX 110 TeXHOI0ThYeCKUM

npoyeccamMm JIUTEMHOTO MMPpOU3BOACTBA,

. TIpubop /7151 OLIEHKU TBEP/[OCTH OT/IMBOK C UCIIO/Ib30BAHUEM Y/IETPA3BYKa,;

. CTeH/ipI TI0 TEXHOJIOTMH TIOPOIIKOBOM MeTa/l/TypriM U TEXHOJIOTMH TIPOM3BO/ICTBA CII/IaBOEB;
. Adobe Reader;

. KOMIIAC-3D V17;

10.
11.
12.
13.
14.
15.

DjVuReader;

Mathcad Education - University Edition Term;
Mathcad Prime 3.1;

Matlab 2015a SP1;

Microsoft Office;

SolidWorks 2015 R5.

6.4. ITpouee:

1.
2.

pabouee MeCTo MpernoaBaresisi, 0CHaIeHHOe KOMITbIOTEPOM C ZIOCTYIIOM B VIHTepHeT;
pabourie MecTa CTY/IeHTOB, OCHAIIIEHHbIE KOMITBFOTEPAMH C [IOCTYTIOM B VIHTEpHeT,
Tpe/iHa3HaueHHbIe Jjis PabOThI B 3/7IEKTPOHHOM 00pa30oBaTe/IbHOM Cpejie.



Ilpunoxenue 1
K pafoueii mporpamMmMe AUCLMIUIHHBI
MATEPUAJIOBEJEHUE 1 TEXHOJ/IOI'MU KOHCTPYKIIMOHHBIX MATEPUAJIOB

AnHoTanus padoueii nporpamMmel

Hucuunmia MATEPUAJIOBEJEHUE U TEXHOJ/IOI'M KOHCTPYKIIMOHHBIX
MATEPUAJIOB siBnisieTcss JUCLIMIUIMHON 00s13aTe/TbHOM YacTH 0/1oKa 1 mporpammbl MOJTOTOBKU
o HampasyieHuro 15.03.03 Ilpukaadvas mexaHukd. JucnyruiiHa peanusyeTcs Ha (akynbTere A
PakeTHo-kOCMHYeckass TexHuka BI'TY "BOEHMEX" wum. [O.®. YcruHoBa Kadeznpoii A2
TEXHOJIOT'YA KOHCTPYKLMOHHBIX MATEPUAJIOB U ITPOU3BOACTBO PAKETHO-
KOCMMUYECKOM TEXHUK.

JucnuriiHa HatlesieHa Ha (GOPMHPOBAHKE KoMNemeHyull:
OIIK-1 CriocobeH TIpUMeHSITh eCTeCTBeHHOHAyYHble W OOIeMHXeHepHble 3HAHUS, METOAbI
MaTeMaTUueCcKOro aHaiu3a U MOJe/IMPOBaHusl B IpodeCcCUOHAMBHOMN AesaTebHOCTH;
OIIK-12 CriocobeH yuMTBLIBaTH COBPEMEHHBIE TEH/IEHI[UM Pa3BUTHSA TEXHUKW U TEXHOJIOTHH B CBOeU
rpodeCcCOHATBEHOM J1esiTeTbHOCTH.

CO,Z[EP)KaHI/Ie AVUCLHUIVIMHBI OXBATBIBA€T KDYI' BOIIPDOCOB, CBA3aHHBIX C HM3YyUE€HHWEM CTPYKTYPhI U
CBOMCTB KOHCTPYKIJUOHHBIX MdT€PHAJIOB, d TAKXKe C TEXHOJIOT Hen ux nojsiyueHuda u O6pa6OTKI/I.

ITporpaMMoii AUCIUTUTUHEI TTPeJYCMOTPEHBI CJIeIVIOIIHe BUbI KOHTPOJIA:

TeKyIUi KOHTPOJIb YCIIEBAEMOCTH CTYAE€HTOB MPOBOJJUTCS B IMCKPETHLIE BDEMEHHbIE
WHTEPBAJIbI B CIeAYIOUX (popMax:
e [uarHocTUUeckas paboTa;
¢ 33/]aHUSA /I CAMOCTOSITe/TbHON paboThI.

IIpome)xxyTouHasi arTecTanus IIPOBOAUTCS B hopmax:
e 3aueT.

OO0111ast TPYIOEMKOCTh OCBOEHUS IUCHUIVIMHEI cocTaBysieT 3 3.e., 108 u. TIporpaMmoil [UCIUTTIUHEL

TPeJyCMOTDPEHBI JIeKI[HOHHBIE 3aHATHS (2 u.), mpakThueckue 3aHsTus (4 4.), sabopaTopHBIi
MpaKkTUKyM (4 4.), camocTosTe/IbHas paboTta cryzaeHTa (98 u).
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IIpunoxenue 2
K pafoueii mporpamMmMe AHCIUIUIHHBI
MATEPUAJIOBEJEHUE 1 TEXHOJIOI'MU KOHCTPYKIIMOHHBIX MATEPUAJIOB

TEXHOJIOTHHA 1 ®OPMBI OBYYEHUA

PekoMeHJanyu Mo 0CBOEHHIO JUCIMILIAHBI /ISl CTYAeHTa

Tpyz0eMKOCTb OCBOEHMS JUCLIUIIINHEI cocTap/sieT 108 u., u3 HUX 10 4. ayJUTOPHBIX 3aHATHM,
1 98 u., OTBe[IeHHBbIX Ha CAMOCTOSATE/bHYIO paboTy CTyzieHTa.

PekoMeH/ALIUY 110 pacripe/ieieHnt0 yueOHOTO BpeMeHH TI0 BU/IaM CaMOCTOSTeNbHON paboThl U
paszenaM AUCHUIIMHEI TPUBEIEHBI B TAO/IUIIE.

KoHTposib 0CBOeHMS JUCLIUTIIMHBI IPOM3BOJUTCS B COOTBETCTBUM C Ilo/oykeHeM O TeKylleM,
pyOeXHOM KOHTpOJIe YCIIeBaeMOCTH U ITPOMEKYTOUHOM aTTeCTalii 00yJaroIXCsl.

@opMbl KOHTDOJIS U KDUTEDUH OLEHWBAHWSI TIPUBEJieHbl B TIpWIoKeHMd 3 K Paboueid
TporpamMe.

TpyaoeMKOCTb,

HaumMeHoBaHue paboThI PekomeHpyemas imTeparypa wac

Pa3gen 1. CTPOEHHME, CBOMICTBA METAJIJIOB U CIIZTABOB.
I'. A. Bopo6néBa, E. E. CkmasHoBa,

FO. A. IletpeHkKo. .
Marepuanoeenenue: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa,
2020 (1, 2)

o . B. b. Ap3amacos, A. A.
1. BeInosiHeHWe 3aJjJaHuH [/ CaMOCTOSITe/TbHOM
UepenaxuH. . MarepuanosefieHue:

paboThl 2 Pewienue 3agau 3. BrirnoHeHHe M.: Akagemms, 2013 (1,2)

pacyeToB, CXeM, fUarpaMmM, rparKos, EE C.I.(]Ia,ZLHOBa F, A BOp(’)GbéBa

ueptexxkeii 4. OdopmeHre oTyera 1o .CI:IEI_II/IafIbeIe’CT.aHI;I A CLLIABEL: )

CaMOCTOsITe/IbHOM paboTe CH6 ELTY "BOEHMEX" vm ,H'
®. YcTuHOBa, 2018 (1, 2)

A. M. Apackun, HO. E. Cenos, A.
K. OneruHa. . MarepuanoBeseHve
B MallIMHOCTPOeHuu: MocKBa:
FOpaiit, 2020 (1,2)

Wtoro no pasgeny 1 24
Pazpen 2. TEPMUUYECKAS OBPABOTKA. CIIVJIABBI JXEJIE3A C YITIEPOJAOM.
B. b. Ap3samacos, A. A.
UepenaxuH. . MaTtepuanoBezieHue:
M.: Akazemus, 2013 (3,4)
I'. A. Bopo6OnéRa, E. E. CknagHOBa,
1O. A. TleTpenko. .

1. BrinosiHeHUe 3aJaHUN [j19 CAMOCTOSTe/ILHON Marepuanosepietme: CII6.5I'TY
: FIAHIM /L "BOEHMEX" um. I. ®. YcTrHOBa,

24

pabotsl 2 Perienue 3azau 3. BeirnosHeHye 2020 (3.4)
pacyeToB, CXeM, JUarpaMmM, rparKos, A. M. Agjackun I-O’ E. Cenos, A 24
uepTexxeli 4. OcdopMmiieHre oTyeTa 1o K ’ OH.EI'I/IHa MaTe].;)I/I(;IIIOBe,Z[E;HI/I.e
camocTosTe IbHOM paGore ‘B MaLHHH(;C.TPOEHHHZ Mocksa:
FOpaiit, 2020 (3,4)
E. E. CkiazaHoea, I. A. BopobObéBa.
. CrierjuanbHbIe CTa/IA U CIJIaBbI:
CII6.BI'TY "BOEHMEX" um. [].
®. YcrrHOBa, 2018 (3,4)
Wroro no pasgeny 2 24
Pasaen 3. CTAJIM U CIUVTABBI C OCOBBIMU CBOVICTBAMU. MTHCTPYMEHTAJIbHBIE
MATEPUAJIBI.
1. BemmonHeHue 3afanuii s camocTosiTesbHOM (I A. BopoOnéra, E. E. CknamHoBa, 25
pabothel 2 Perienue 3azau 3. BeirnosnHeHye FO. A. TletpeHKo. .
pacueToB, CXeM, ArarpaMm, TpaduKoB, Marepuanoeenenue: CI16.BI'TY

11 36761



ueptexxeii 4. OcdopmieHre oTyera 1o
caMoCTosITeNIbHOM pabore

"BOEHMEX" um. []. ®. YCTUHOBa,

2020 (5,6)

E. E. CknagHoBa, I. A. BopoOnéBa.

. CeLlyasibHble CTa/ly U CILIABBL:

CII6.BT'TY "BOEHMEX" um. /.
®. YcruHoBa, 2018 (5,6)

B. b. Ap3amacos, A. A.
UepenaxuH. . MaTtepuanosezieHue:
M.: Akagemus, 2013 (5,6)

A. M. Apackun, 1O. E. Cenos, A.
K. OneruvHa. . MarepuanoBejeHre
B MallMHOCTpOeHUU: MocCKaa:

TOpaitr, 2020 (5,6)

Wtoro no pasgeny 3

25

Paspen 4. IBETHBIE METAJU/IBI Y CIVIABBL. MATEPUAJTBI /17151 CBAPKU U ITAUKMN.

CcaMoCTosITeNTbHOM pabore

1. BeinosiHeHYe 3a[jaHUM [/ CAaMOCTOSITeTbHOM
pabothl 2 Perienue 3azau 3. BeirosHeHye
[pacueToB, CXeM, Auarpamm, rpaduKoB,
uepTexxeii 4. OdopmieHre oTyera 1o

B. b. Ap3amacos, A. A.
UepemnaxuH. . MarepuanosejeHue:
M.: Akazemus, 2013 (7,8)

I'. A. BopoGhéra, E. E. Ck1agHOBa,
FO. A. IletpeHKo. .
Marepuanoeenenue: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa,
2020 (7,8)

A. M. Apackun, HO. E. Cenog, A.
K. OneruHa. . MarepuanosesieHue
B MalllMHOCTPOeHuu: MocKBa:
FOpaiir, 2020 (7,8)

E. E. CknasHoga, I. A. BopoObéga.
. CieLlasibHble CTa/ly U CILIaBbL:
CITI6.BT'TY "BOEHMEX" um. [.

®. YctuHoBa, 2018 (7,8)

25

Wroro nio pasgeny 4

25

12
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IIpunoxenue 3
K pafoueii mporpamMmMe AHCIUIUIHHBI
MATEPUAJIOBEJEHUE 1 TEXHOJIOI'MTA KOHCTPYKIIMOHHBIX MATEPHAJIOB

®OH/] OHEHOYHBIX CPEJCTB

®OH/1 OLIEHOUHBIX CPEJCTB, TIO3BOJISIOIINE OLEHUTh Pe3y/IbTaThl 00YUeHUs 110 JAHHOM AUCLIUTIIHHE,
BKJIFOUAIOT B Ce0s:

e WArHOCTHUeCKas pabora
®  3a/IaHUs JIJIsI CAMOCTOSITE/IbHON paboThI;
e 3ayeT.

Kpurepuu oneHuBaHusA

JuarHocTuueckasi pabora
IuarHoctuueckas pabora mpoeoautcs B opme tecta B SMIOC Moodle:

e TIpU NPaBUJILHOM OTBeTe MeHee 4eM Ha 60% BOIIPOCOB - He aTTecTaLus;
e TIpU TIPaBU/ILHOM OTBeTe Ha 60% BoOIpocCoB u OoJiee - arTecTanysl.

3ajanus AJisi CaMOCTOATETBLHOM padoThI

OTueT 1Mo CaMOCTOSTE/ILHON paboTe MpeJCTaBIsSeTCsl B IEYaTHOM WU B 37IEKTPOHHOM (T10
KOPIIOpaTUBHOM TIouTe) opmare, rpeAyCcMOTPeHHOM IabJI0HOM OTYeTa 10 CaMOCTOSTe/TLHOM pabore.
3amura oTueTa MpoxXoAuT B (hopMe JI0K/Ia/la CTYIeHTa T0 BLITTOJTHEHHOU paboTe U OTBETOB Ha
BOTIPOCHI ITPeIto/|aBaTeJis.
B ciiydae ecrm oTuet o)opMIIeH B COOTBETCTBHH C TIPEIbSIBSIEMBIMUA TPeOOBAaHUSMU U CTYEHT
OTBeYaeT Ha M0CTaB/IeHHbIe BOTIPOCHI, IIperofiaBare/ib MPUHUMAaeT CaMOCTOSITebHYI0 pabory.
OTueT He MOXKeT OBITh TTPUHST U TIOAJIEKUT A0Pa0OTKe B CTyUae:
* OTCYTCTBUSI HEOOXOAVMBIX Pa3/ieNioB,
* OTCYTCTBHUS He0OX0UMOro rpadyueckoro MaTepuara,
* HeKOppeKTHO! UH(popMaLuu

3auer

3aueT ohoOpM/ISIETCS TIPH YC/IOBUU C/IauM UIAKTUUECKHUX PAabOT ¥ OTUETOB 10
CaMoCTosITeNTbHOM pabore

13



IMacriopT oHa OL[EHOUHBIX CPe/CTB

AyauTopHbie <
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i O
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Pa:meil 1. CTPOEHUE, 3amanus s
2 CBOUCTBA METAJIVIOB [26.5(2.5|0.5| O 2 24 | 10 | 10 |camocTOsiITeTEHOM
1 CIIVJIABOB. paboThI
Pa3pen 2.
TEPMUUYECKASA 3apanus s
2 OBPABOTKA. CIUIABBI 28.5/4.5|0.5| 2 2 24 | 30 | 30 |camocTOsITeTEHOM
JKEJIE3A C paboThl
YITIEPOJOM.
Pazgen 3. CTAJIN U
CIIJ'[/u\BBI C OCOBbIMH 3azjanud s
2 CBOUCTBAMMN. 25.5/0.5/0.5| O 0 25 | 30 | 30 |camocTOsiITeTEHOM
MNMHCTPYMEHTAJIBHBIE paboThl
MATEPUAJIBI.
Pazgen 4. IBETHBIE Samasms ga
2 ﬁi’?ﬁ?ﬁk}]ﬂ[iﬁ[ﬁABH. 27.5/2.5/0.5| 2 0 25 | 30 | 30 |camocTosiTeTEHOM
CBAPKU U ITAVIKU. pabore!
Bcero 3a 4 cemecTp 10810 | 2 4 4 98 |100|100
Bcero nmo guciunirHe 108| 10 | 2 4 4 98 (100|100
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Onenounbie marepuasbl no gucypminae MATEPUAJIOBEAEHVE N TEXHOJIOT YN

KOHCTPYKIIMOHHBIX MATEPUAJIOB

OIIK-1 - CnocobeH npumeHsimb ecimecmeeHHOHdYYHble U 00UjeuHMCeHepHble 3HaHUsl, Memoobl
Mamemamu4eckoz20 aHaau3d u Mooe/aupoeaHus 8 npoeccuoHabHoOl dessmeabHOCMU

Ne 1

Ne 2

Ne 3

Neo 4

Ne 5

ITpouuTaiiTe TEKCT U 3aMUIINTE PAa3BePHYThIH 000CHOBAHHbIN OTBET
UTto Takoe 3/eMeHTapHasi KpUCTasyidyeckas siueiika?
[IpounTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE

YcTaHOBUTE COOTBETCTBHE MEXK/Y BUIOM 00PaOOTKM M HAa3BaHHEM TEXHOJIOTHYE CKOU
oreparyu

1. KoBka A. O6paboTKa JjaBjieHremM
2. lItammnoBka B. Tepmuueckast o6paboTka
3. OTnyck

4. 3akaska

5.
Hopmanu3sarus

HquI/ITaﬁTe TEKCT U YCTaHOBUTE COOTBETCTBUE

YcTaHOBUTE COOTBETCTBUE MEXK/Y BUIOM 00PaOOTKM M HAa3BAHHUEM TEXHOJIOTHYE CKOM
orepaLyu

1. ®pesepoBanre A. MexaHnuueckas 06paboTka
2. CepJieHue B. Tepmuueckast 06paboTka
3. OTxur

4. YnyuieHue

5.
Pekpucrannvsarys

HquHTaﬁTe TEKCT U YCTAHOBUTE IOC/1€40BaTE/IbHOCTD
HOC]IEAOBHTEJ'IBHOCTI: H3roTOBJ/IEHUA MI/IKPOH_IJ'II/ICl)aZ

1. Boipe3ka obpas3iia 13 Hanbosiee BXKHOTO /151 KCC/IeZj0BaHMsI yuacTKa JeTallu.

2. TosiyueHwue MI0CKOM MOBEPXHOCTH TMPH MOMOIIM HalM/IbHYKA WK 00paboTKY Ha
abpa3suBHOM KpyTe.

3. TTocnenoBarenpHast 06paboTKa Ha MM OBaNIbHBIX OyMarax C IOCTeNeHHO
YMEHBILIAIMMMCS pa3MepoM 3epeH abpa3yBa, MOI0KEeHHBIX Ha TBEPZYIO II0CKYI0
TIOBEPXHOCTb.

4. TTonmpoBaHye Ha OBICTPOBPAIIAOIMXCS AUCKAX, OOTAHYTHIX 3aMiiield, GeTpoM WK MATKUM
CYKHOM, WU BDYYHYIO Ha MATKOW TKaHU C TTpUMeHeHreM Nutndyromumx cmecet (mactel [OU,
TIOPOILIKY OKCH/IOB, KapOW/IOB, UCKYCCTBEHHBIX U/TH €CTECTBEHHBIX aMa30B).

5. TpaB/ieHre TI0/IMPOBaHHOM MTOBEPXHOCTH CIeL[HaTbHbIM PeaKTUBOM [i/1s1 BLISIBJIEHUSI
MHUKDOCTPYKTYPBI.

6. TijaresibHasi MPOMBIBKA ITUTH(A BOAOW U CTIMPTOM [I/is1 Y/ja/IeHHs] OCTaTKOB peakThBa U
CyIIIKa.

IMpouwTaliiTe TEKCT U YCTAHOBUTE TOC/IE/I0BATELHOCTh

IMocnegoBarenbHOCTD AedopManuy 00pa3ija NPy PacTsHKeHHUH:

1. Yrpyras fedopmaiiys - Harpy3ka U yAJHHeHe CBs3aHbI IPOTIOPLIMOHAIEHO

2. TInowjaka TeKy4ecTv - oOpasel] yI/IMHSIeTCs TIPaKTUYeCKHY TPU TIOCTOSIHHOM cusie, a
Iedopmarust pacTéTt 6e3 3aMeTHOTO YBeIMUeHus Harpy3KH.
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Ne 6

Ne 7

Ne 8

Ne 9

3. Y4acToK yIpOYHeHUsl - COTIPOTHB/IeHHe AedopMaliiy MIOCTeleHHO pacTeT, JOCTUTast
MAaKCHMMaJIbHOW Harpy3Ku, KOTOPYIO MOXKeT BbiiepKaTb oOpasell.

4. Obpa3oBaHye LIeHKH - 0C/e ZOCTY)KeHHUs MaKCMaIbHOM Harpys3ku B Hanbosiee ciiabom
MecTe TIOSIB/ISIeTCS] MeCTHOe yTOHeHHe obpasiia — mielika, B KOTOPO B OCHOBHOM TIPOTeKaeT
JaybHelllee T1acTHYecKoe JeopMUpoBaHHUe.

5. Pa3pyiuenue obpasia - yrpyras gedopmMariys Ucye3aer, a IIacThu4ecKas OCTaéTcsl.

[pounTaiiTe TeKCT, BbIOepHTe MPAaBU/ILHBIN OTBET M 3alUIIKTe apryMeHTbI, 000CHOBBIBAIOLIE
BLIOOp OTBeTa

Kaxk Ha3bIBaeTCsi CBOMCTBO MaTepurasia CONPOTUBISATHLCS OOBIIAM MIaCTUYE CKUM
nmedopMarsam?

1. TeeppocTb
2. XpynKoCThb
3. XKectkocThb

3. TpelHOCTOMKOCTb

I[TpouuTaiite TEKCT, BbIOEPUTE TIPABHJIBHBIN OTBET U 3aITUIIIUTE apTYMEHThI, 000 CHOBBIBAIOII[HE
BbIOOp OTBeTa

Kax HaspIBaeTcs crieliazbHOe TeJlo, BHeZIpsieMOe B MCIIbITYeMbli MaTepyasl Ipy oIlpe/ie/ieHuu
TBEpPAOCTU?

1. upenTop
2. HakoHeuHHK
3. Urna

4. YnapHuK

IMTpouwTaiiTe TEKCT, BbIOepHTE MPAaBU/ILHBIN OTBET M 3alUIINTe apryMeHThI, 000 CHOBBIBAIOLIE
BBIOOD OTBeTa

Kak Ha3bIBaeTCst CBONCTBO MaTepHasia IIPOTUBOCTOSTh YCTaIOCTU?
1. BeIHOC/TMBOCTB

2. IImacTUYHOCTB

3. IIpouHocTh

4. TBepaocTb

HpO‘—IHTaﬁTe TeKCT, BBI6epI/ITE MpaBW/IbHBIE OTBETHI U 3alTUIIINTE aPr'YMEHTHI,
O6OCHOBLIBaIOH_[I/Ie BLI60p OTBETOB

Kakue Tpu THMa CriaBoB MOTYT 00pa30BbIBaTh KOMITOHEHTHI B TBEP/[OM COCTOSTHUN?
1. MexaHuyeckue CMeCH.

2. XrUMHUUYeCKHue COeIMHEeHUS.

3. TBepzble pacTBOpbI

4. Accouuanuu

Ne 10 ITpouuTaiiTe TeKCT, BBIOEpHTE TIPAaBU/IbHBIE OTBETHI U 3aIMIINTE apTyMeHTHI,

000CHOBBIBarOIIIMe BEIOOD OTBETOB
Kakuie roprourie ra3bl IPUMEHSFOT TTPU Ta30BOM CBapKe?

1. AnetuneH
2. Ilponan

3. ITapbl GeH3uHa
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4. Aszor

Ne 11 TTpouuTaiiTe TEKCT, BBIOEPHTE TIPABU/IbHBIE OTBETHI U 3AMUIIINTE apTyMEHTHI,

000CHOBBIBaOLIME BEIOOP OTBETOB
Tpu THmna JieeKToB KPUCTA/UTMUECKOTO CTPOEHHSI peasbHbIX MEeTaJlIOB U CIIJIaBOB?

1. Toueunble (BakaHCHST; MeX/[0y3e/IbHbIE (AUCIOLMPOBAHHbBIE) aTOMBI);
2. JIuHeHbIe (AUCIOKAIIUK ObIBAIOT KPAeBble, BUHTOBbIE, CMEIIIAHHBIE);
3. IloBepxHOCTHBIE (TIOBEPXHOCTH pa3/iena MeXAy OT/eIbHBIMU 3epHaMU)

4. KoHraktHble (0T BO3/IeHCTBYUSI MHOPOAHBIX TeJT)

Ne 12 TTpouuTaiiTe TEKCT U 3aMUILINTE Pa3BepPHYTHI 000CHOBAHHLINA OTBET

Uro usyuaet MaTepuanoBefieHye?

Ne 13 TTpouuTaiiTe TEKCT U 3aMMILINTE Pa3BepPHYThIA 000CHOBAHHLINM OTBET

Yo TakKoe pasza B MaTepHasIioBe/|eHNN?

OIIK-12 - CnocobeH yuumbieanmb cogpeMeHHble MeHOeHYUU pa3eumus mexHUKU U mexHo/02ull e
ceoeli npopeccuoHnanbHOll desimesnbHOCU

Ne 1

Ne 2

Ne 3

Ne 4

ITpouuTatiTe TEKCT, BEIOEPUTE TIPABU/IbHBIE OTBETHI U 3aTUIIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETOB

Kaxoit By fedekTa KpUCTA/TMUECKON PelIeTKH SIB/ISIETCS TOUEUHbIM (/[Ba TIPaBUIBHBIX
oTBeTa)?

1. Bakancus
2. Mexx3epHoBasi NpOC/IOHKa
3. [ucnokauus

4. Mexy3enbHbI aToM

ITpounTaiite TeKCT, BbIOepUTe TIPABUIBHBIN OTBET U 3aITHIINTE apryMeHThbI, 000 CHOBBIBAIOIIHE
BBIOOD OTBeTa

3a cyeT yero JOCTUraeTcsl AUCIePCHOHHOe YIIpOUHeHue MeTajljla WK CIulaBa?
1. BbIleNIeHMe Me/TbuakIX YacTUL] BTOPOM AxcriepcHO (as3bl

2. YKpyITHeHHe yacTHL|

3. pasMHO)KeHHE [JUCI0KaLUM

4. KOHL|eHTpalu1sl BaKaHCUI

IMpouuTaiiTe TEKCT, BbIOEpHTE MPAaBU/ILHBIE OTBETHI U 3alMIIIATE apTyMEHTHI,
000CHOBBIBAOILHe BEIOOD OTBETOB

BribepuTe 0603HaUeHUs TBEPJOCTH MaTepHasa 1o Pokeesuty (Tpy NpaBUIbLHBIX OTBETA)
1. HRC
2. HRB
3. HRA

4. HB

IMpouwTaiiTe TEKCT, BbIOepHTE MPAaBU/IbHBIE OTBETHI M 3alUIINATE apTyMEeHTHI,
000CHOBBIBAIOILHe BEIOOD OTBETOB

Kakyto dhopMy Mo>keT UMeTb MHAEHTOP MNPH OTpe/ie/ieHuy TBepAO0CTH MeTa/l/TiueCKUX CTJIaBOB
o PokBesuty (/1Ba MpaBWIBHBIX OTBETA)?

1. Konyc
2. lap

3. [Tapannenenunes,
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4. Ky6

Ne 5 TIpouuTaiiTe TEKCT U 3aMUILINTE Pa3BepPHYThIA 000CHOBAHHLINA OTBET

UeM oTyiuaeTcs riacTUueckast edopMarysi oT yripyroi gedopmanyu?

Ne 6 TIpouuTaiiTe TEKCT U 3alMILINTE Pa3BePHYThIA 000CHOBAHHLIA OTBET

B ueM 3aK/r04aeTcsi XMMUKO-TepMuueckasi 06paboTka craiy, Ha3blBaeMasi LieMeHTalyein?

Ne 7 TIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

Iepen Bamu 0603HaueHye TBEPOCTH MaTeprasia. YCTaHOBUTE, Kakoe 0003HaueHue TBepJ0CTH
Bawm gano. K kax[oii o3uiun, JaHHOW B JIeBOM CTOJI0LIe, 110Z0eprTe COOTBETCTBYIOIIYIO

TIO3HILIUFO
13 TIPaBoro CToJoIa.

Oo0o3Hauenue
TBEpPAOCTH

1.HRC
2. HRB
3.HB
4. HV
5. HRA

HasBanue

A. TBeppocTth 110 Bukkepcy
b. TBeppocTs 110 bprHesnto
B. TBepgocts no Poksesnny

Ne 8 TlpouuTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE

Hepe,q Bamu PAacCIIO/IOKEHO TPU THUIIA CI1/IaBOB. 3Hasi TUIT CIl/iaBad, HeO6XO,Z[I/IMO AaTh ero

onpeeneHue. K KayKI0# MMO3ULIMH, JAHHOM B JIeBOM CTOJIOLIE, TO0€PUTE COOTBETCTBYIOLIYIO

TO3ULIMIO U3 MPABOIo CTO/IOIIA.

Tun cni1aBa

1.TBepppiii
pacTBop

2. XuMHuueckoe
coefiMHeHue

3.
MexaHuueckast
CcMech

Omnpepenenue

A. CriiaB 006pa3yroT KOMITIOHEHTBI, KOTOPBIE HE PaCTBOPSIIOTCS
JPYT B IpyTe, OHU He CIIOCOOHBI K XUMHUeCKOMY
B3aUMO/IEUCTBUIO C 00pa30BaHMEM COeTUHEHUS

b. CrijiaB MMeeT HOBYIO KPHUCTA/TIMUECKYIO PEIIETKY,
OT/IMYAOLIYIOCS OT KPUCTA/UTHUECKOM PeIeTKH KOMITOHEHTOB,
€ro CBOMCTBA Pe3KO OT/IMYAIOTCSI OT CBOMCTB KOMITOHEHTOB €ro
o0pa3ymoiux.

B. CriiaB, B KOTOPOM OfIMH KOMITOHEHT COXPaHsIeT CBOIO
KPUCTa/I/TMUYeCKYHO PEIeTKY, a aTOMbI JPYTOro KOMIIOHEeHTa
pacriosiararoTCsi B ero KpUCTa/InueCcKoi perieTke

I'. criaB, B KOTOPOM aTOMBI pacrpefesieHbl IUKITUYHO

Ne 9 T[IpouuTaiiTe TEKCT U yCTaHOBUTe NOC/e[0BaTeIbHOCTD

ITporiecc peKpyCTaiIM3aluy C POCTOM TeMITePaTypbl IIPOXOJUT HECKOIBKO ITAroB. 3aIuIIuTe

COOTBETCTBYIOIIYIO MOC/Ie/IOBATEILHOCTE WGP C/ieBa HAIpago.

1. Bosspar

2. PekpucTannmu3auysi 06paboTku

3. CobuparenbHasi peKpUCTa/UIA3aLys

Ne 10 [IpouuTaiiTe TEKCT ¥ yCTaHOBUTe NOC/e/,0BaTe/IbHOCTD

Pacnionioxure JKeJie30yriepoarucThie CIjIaBbI IMOC/TI€40BaATe/IbHO C YBE/IMUEHUEM COAEeP>KaHWs

yIiepoga:

1. Do3BTeKTOMHAas CTalb;

2. OBTEeKTOU/HAS CTallb;

3. 3a3BTeKTOU/JHAas CTaslb;

4. [103BTeKTUUECKUI1 UYTYH;

5. OBTEKTHUUECKUI UYTYH;
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6. 3a3BTEKTUUYECKUN UYTYH.

Ne 11 TTpouuTaiiTe TEKCT, BBIOEPHTE TIPABW/IBHBIN OTBET U 3alUIIUTE apryMeHThbl, 000CHOBLIBAIOIIIHe
BLIOOD OTBeTa

OnpeziesiTe MapKy HepyKaBelolLjel CTau.
1. 12X18H10T

2.Y12

3. XBrI'

4. I1X6

Ne 12 TTpouuTaiiTe TEKCT, BBIOEPHTE TIPAaBU/IBHBIN OTBET U 3alUILUTe apryMeHThl, 000CHOBLIBAIOIIIHe
BLIOOD OTBeTa

3a cueT uero JOCTUraeTcs yrpoYyHeHHe MeTasljla WM CIjlaBa MpU NepeKpUCTayiv3atumn?
1. 3menbueHre 3epHa

2. YBenueHue 3epHa

3. BeiTAruBanue 3epHa

4. VIaMeHeHHe XMMHUUECKOI0 COCTaBa 3€pHa
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