MHWHOBPHAYKH POCCHUH
BorkuHckuil puiman
DenepaJibHOTO0 rOCYIaPCTBEHHOI0 OK/IKETHOI0 00Pa30BATEILHOIO YUpeKIeHM I
BbICILIET0 00pa30BaHuUs
«MxeBckuii rocyiapcTBeHHbIH Texunyecknii yaupepcutetr umenu M.T. Kamamuunkosay
(B® ®T'BOY BO «UIxI'TY umenn M.T. Kanamnnkosay)
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PABOYAS [TPOTPAMMA JUCHUTIJIMHBI

MatepuaJjoBeaeHne

cunenuainbHocTh. 24.05.01 «[IpoexkTupoBaHue, OPOU3BOJICTBO M DKCIUIVATALMSA DAKET M PAKETHO-
KOCMHYECKHUX KOMILIEKCOBY,

crienranu3anus  PakeTHO-KOCMHYECKHE KOMIIO3UTHBIE KOHCTPYKIIMU
HAanMCHOBAHHUC — ITOJIHOCTHIO

YpOBEHb 0O0OpPA30BaHMS: CIEIIUATUTET
dhopma oOyueHus: ouHas

o0111ast TPyI0EMKOCTh JTUCIUTIIIMNHBI COCTABISET: 4 3a4ETHBIX eTUHUIIBI

OOKYMEHT NOANMCAH
ONEKTPOHHOW NOAMUCHIO

Ceptudmkar: 2EE34B9620A0C12COFA21D89273C7BCB
Bnapgeneu: [laebinos MBan AnekcaHaposuy
[JevictButenex: ¢ 17.03.2026 go 10.06.2027




Pabouas nnporpaMma cocTaBjIeHa B COOTBETCTBHHU C TPEOOBAHUSIMH (eIEPATLHOTO rOCy JapCTBEHHOTO
o0pa3oBaTeJIbHOrO CTaHjapTa BbicHIero 0o0pa30BaHHS M PAacCMOTpPeHa Ha 3acelaHuu Kadeapbl
«PakerocTpoenue»

[Tpotoko: ot 03.04 2026r. No_+
/)
3aseayromuii kapeapoii « PaketocTpoenuen (% ="
/ ®. A. YpazbaxTuH
03.04 2026 r.
COI'JTACOBAHO

KosnmuectBo wacoB paboueil mporpaMmsl M (OPMHPYEMBIE KOMIIETEHIIHH COOTBETCTBYIOT
yuebHoMy mutany 24.05.01 «IIpoexTHpoBaHHe. IPOM3BOJACTBO M OKCILTyaTalHs pPaKeT W PaKeTHO-
KOCMHYECKHX KOMILJICKCOBY

ITporoxon 3acenanns yue6Ho-MeToaudeckoi koMuccuu no YI'CH 24.00.00 « ABnanmonnasi u
PaKeTHO-KOCMHYECKasi TEXHUKA» OT Q,d dY 2026 r. Ne 4

[Tpencenarens yueOHO-METOANIECCKON KOMHCCUU
o YI'CH 24.00.00 «ABuanpioHHasi H paKeTHO-KOCMHYECKask TEXITHKa»

(mHdp 1 HAHMEHOBAHHE NOJIHOCTHIO) B
/ ®@. A. Ypazbaxtuu
03.04 2026 T.

PykoBoauTtens o6pa3oBaTeIbHON MpOrpaMMbl
«PakeTHO-KOCMUYECKHE KOMIO3UTHBIE KOHCTPYKIMHY

D —
/ ®@. A. YpazbaxTuu

03.04 2026 r.




Ka a: «TexHOoJOrusi MaluHOC HHS M 11 HHSD)
NOAMOE MasMeHOnaNNe Kadeapul, NpeacTanmuoueil padouyio nporpammy

Cocrasurenb: Cearckuii Baaymenas MuxaitioBuy, JLT.H., JIOUEHT

D H.O(D0AHOCTIO), CTENCHS, 3BaHNC

PaGouas mnporpaMva COCTaBJeHAa B COOTBeTCTBMH ¢ TpeboBanuaMH  (eaepalbHOro
rocyAapcTBEHHOro 00pa30BaTe/bHOrO CTaHAApTa BhICIIEro 0Opa3oBaHMs M PacCMOTpeHa Ha

3aceanmu Kadenps! «TexHoIorus » »

Iporokonor __ 1000 2024T. N4

3asenyrommii kapeapoii « TexHoa0rHs Malny Hs»

COTI'JIACOBAHO
KonnuectBo uacos paboueii nporpamMmel H GOpMHPYEMBbIE KOMIETEHIHH COOTBETCTBYIOT

yuebnomy muany 24.05.01 «IIpoexkTnpopanne, NpOH3BOACTBO M IKCILIVATALHSA PAKET H PAKETHO-
KOCMHYECKHX KOMIUICKCOBY

ITporokon sacenanus yuebno-meroanyecxoit komuccnu o YI'CH 24.00.00 «Asnaunonnas
H paKeTHO-KocMHueckas Texuuka» o1 75 OY 2024 r.Ne L

Ipencenarens yueGHO-METOAHUECKON KOMHCCHH

110 YI'CH 24.00.00 «ABHauHOHHAA H PAKETHO-KOCMHYECKask TEXHHKA»
(1ndp 1 HANMCHOBAHIE NONHOCTRIO)

o
/ ®. A. YpasbaxTiu
1£.0Y%  2024r.

PykosoauTens 0Opa3oBaTebHOM MporpaMMsl A

/ ®. A. Ypazbaxtuu
15.04 2024 1.




AHHOTaI_[I/I}I K JUCHUITIIINHEC

Haseanue oucyunaunsl

MarepuanoBeeHue

Hanpasnennocmso
(npogunv/npozpamma/cneyuan
uzayus)

24.05.01 «IIpoexTupoBaHue, MPOU3BOJACTBO M IKCIUIyaTallMsl PaKeT U
PaKETHO-KOCMHYECKHX KOMIUJIEKCOBY, cnienuanu3anus: «Pakerst ¢ PIITT»

Mecmo oucyunnunot

O6s13aTenbHas 9acth brioka 1. Jlmcuunauas! (MOTYIIH)

Tpyooemkocmo (3.e. / uacwt)

4 3.e./ 144 yacos

Llenw uzyuenus oucyuniaunol

(hopMUpOBaHHE y CTYICHTOB 3HAHUH B 00JIACTH KPUCTAJUTMYECKOTO
CTPOCHHUS U CBOMCTB KOHCTPYKIIMOHHBIX MaTePHUAJIOB; H3MEHEHHUE
CTPYKTYp ¥ CBOWCTB MaTEPHUAJIOB B 3aBUCUMOCTH OT TEMIIEPATYPHBIX U
MEXaHUYECKHX BO3JECHCTBUIN; TEPMUUYECKON U XUMUKO-TEPMUYECKOMN
00pabOTKH CIJIaBOB; KJIACCU(DHUKALMN KOHCTPYKIIMOHHBIX MAaTEpHAJIOB.

Komnemenyuu, gopmupyemoie
6 pe3ynbmame oceoeHus
OUCUUNTIUHDL

IIK-10. Pa3paboTtka © BHEOpPEHHWE B  MPOU3BOJCTBO  HOBBIX
KOHCTPYKLIMOHHBIX MAaTEPUAJIOB (B TOM YHUCIIE KOMIIO3ULIMOHHBIX ), & TAKXKE
TEXHOJOTHYECKHE MPOLIECCHl U TEXHOJIOTUU UX CO3aHMUS.

[IK-11. TexHuuyeckoe pPYKOBOACTBO pa3pabOTKOM TEXHOJIOTMYECKON
JOKYMEHTAIlUU COOPKU U MCTIBITAHUI HOBBIX M3JENUN PAKETHOW TEXHUKU
1 OCBOEHHEM HOBBIX TEXHOJIOTMH B arperaTHo-cOOpOYHOM IPOU3BOCTBE,
PYKOBOJCTBO  TEXHOJIOTMYECKUM  COMPOBOXKIECHHUEM  OCBOEHHOIO
CEpUIHHOT0 NPOU3BOACTBA PAKETHOW TEXHUKH.

Cooepircanue OuUCYUNIUHBL
(ocnoenble pazodenvt u memoi)

Kpucrammuieckoe ctpoeHne MmeramuioB. Jedhopmanus u pa3pylieHue
MeTaiioB. MexaHnuecKre CBOMCTBa METaIOB U cI1aBoB. CIuIaBbl
METaJUI0B (KOMIIOHEHTHI CIUIaBOB). [luarpamMma «okene3o — yriepo.
Kpucrannu3zaius MeTajioB U CIUIAaBOB B PealibHBIX YCIOBHSIX. Bupl
TEPMUYECKOI 00pabOTKH. XUMHKO-TepMUYEcKasi 00paboTKa.
MapxkupoBka cranieii u cruiaBoB. [lomumMepsl 1 KOMIIO3ULIMOHHBIE
MaTepUabl.

Dopma
ammecmayuu

RPOMENHCYmMOUHOU

DK3aMeH




1. Heau v 3212494 TUCHUIIMHBI:

(popMupoBanue y CTyJ1eHTOB 3HAHUIA

Heabio sBasieTcsi: GOPMUPOBAHME Yy CTYACHTOB 3HAHWW B 00JAaCTH KPHUCTAJUTMYECKOTO
CTPOCHUS U CBOMCTB KOHCTPYKIIMOHHBIX MaTE€pHAJIOB; U3BMEHEHHUE CTPYKTYP U CBOMCTB MAaTepHUAJIOB B
3aBUCUMOCTM OT TEMIEPATYPHBIX W MEXAHUYECKHX BO3JCUCTBUN; TEPMUYECKOW M XUMHUKO-
TepMUYECKOH 00pabOTKH CIUIABOB; KilaccU(HUKaAIUi KOHCTPYKIIMOHHBIX MaTepPHAJIOB.

3agaum TUCLHUILIMHEL:
—  npuobpemenue cmyoeHmamy meopemuidecKux U nPaKmudeckux 3HaHull o moay4YeHUo
MaTepuasoB, 3arOTOBOK, IT0JIy(haOpUKaTOB, AeTalIeH U U3/ICTUH, a TAKXKE YIPABICHUE X KAYECTBOM
JUTS pa3IMYHbIX 00JacTel TEXHUKH,
—  npuobpemenue cmyoeHmamu NPaKmu4eckux 3HaHutl OpeaeIsiTh XUMUYECKUN COCTaB, CBOMCTBA
U CTPYKTYPY METAJIIOB U HEMETAUIMYECKHUX MAaTEPHUAJIOB;
—  0871a0eHUs1 meopemudecKUMU U NPAKMu4ecKUMU OCHO8AMU TIOBBIIICHUS KOMIUJIEKCA CBOMCTB
MyTeM TEPMHUUYECKUX U JPYTHX CIIOCOO0B 00pabOTKM MaTepuaios;
—  packpvimo usuyecKyro CyuHoCmy SIBICHUN, TPOUCXOASIINX B MaTepraliax Mpy BO3JACHCTBUH
Ha HUX Pa3IMYHBIX (AKTOPOB B YCIOBUSIX MPOU3BOCTBA U IKCILTyaTallUU U UX BIMSHHUE HA CBOMCTBA
MaTepuasos;
—  061a0eHUss meopemudecKuUMU OCHO8AMYU TUATHOCTUKHA U KOHTPOJISI KaueCTBa MaTepHUaJIoB, a
Tak)Xe KOMIBIOTEPHBIM POTPaMMHBIM 00ecriedeHreM Uit 00pabOTKH pe3yNIbTaTOB U aHAIHN3a
MOJTYYEHHBIX JAHHBIX, MOJICTTUPOBAHUS TTOBEJCHUSI MATEPHAIIOB, OIIEHKHU U MMPOTHO3UPOBAHUS UX
SKCIUTyaTallMOHHBIX XapaKTEPUCTHUK.

2. Ilnanupyemble pe3yJbTaThbl 00y4eHUsI
B pesynbrare 0OCBOCHUS AUCIUIUIMHBI y CTYACHTA JIOJKHBI OBITH C(HOPMHUPOBAHEI
3HaHus, npuodpeTaeMbie B X0/1¢ OCBOCHHS M CIMILIMHBI

Ne /1 3HaHudA

1. KJIaccu(pUKaIMI0 MaTepUaioB, X CBOMCTBA ((U3nUecKrue, XUMHUECKHUE,
TEPMHUECKHE), 00JIACTH MPUMEHEHUS B PAKETHO-KOCMHUECKON TEXHUKE U CIIOCOOBI
IPOM3BOJICTBA; METO/IbI CO3/IaHUSI MATEPUAIIOB, a TAK)KE TEXHOJIOTHIO IIPOU3BOJICTBA U
TEXHOJIOTUIECKUH TPOIIECC MO UX CO3JaHUI0; METOIBI HCITBITAHUA U KOHTPOJIS
Ka4yecTBa U3/EINi paKeTHOM TeXHUKHU, U3TOTOBJIECHHBIX U3 ITOJIMMEPOB, METAILIOB,
CIJIABOB M KOMITO3UITMOHHBIX MAaTEPUAJIOB.

2 JIOKYMEHTAIUI0 Ha KOHCTPYKLIUHU U3/ETHsI paKeTHOM TeXHUKH, COOPOUHON OCHACTKH U
UCTIBITATEIFHOTO CTEHI0BOTO 000PY/I0BaHHUS Ha CXOHBIC arperaTsl M OJTHOMMEHHBIC
UCTIBITAHUS; TEXHOJIOTMH COOPKH, UCTIBITAHUN MaTepUaloB, U3/I€IUNA U arperaros,
OCHOBBI OpPTaHU3AIMH TPOU3BOJICTBA, TPY/a U YIPABJICHHUS, & TAKKE OCHOBBI
yIIpaBJIEHUS IEPCOHAIOM; METO/IbI U IPUEMBI SKCIIEPUMEHTAIBHBIX U ONBITHBIX
paboT, a TaKXKe CPEeACTBA ABTOMATHU3AIIMH B arperaTHo-COOPOYHOM IPOU3BOJICTBE.

YMenusi, npuodperaemMbie B X0/1€ 0CBOCHHS U CIHILIHHBI

Ne i/mn YMenus

1 UCIIOJIb30BaTh HOBbIC KOHCTPYKIIMOHHBIC U TEIUIO3AIIUTHBIC MAaTePHAIIBI, TIOJTHMMEPHI 1
IUTACTMACCHI B IPOM3BOJICTBE U3ICIHI PAKETHOW TEXHUKH; OCYIIIECTBIISTh
MEXaHUYECKYI0 00pabOTKY U MCIIBITAHUS KOMITO3UIIMOHHBIX MaTepPHaIOB, METAJJIOB U
CIUTaBOB; OMPEIEIAThH SKCIUTyaTalliOHHbIE CBOMCTBA MATEPUAIIOB, HCITOJIb3YEMbIX B
PaKeTHOI TEXHUKE.
2 CTaBHTh 3374l TEXHOJIOTHIECKUM OFOPO MPOU3BOICTBECHHBIX MOAPAa3/ICIICHHU
arperaTHO-cOOPOYHOTO MPOM3BOJICTBA U OKA3bIBATh TEXHUYECKYIO TIOMOIIh
TEXHOJIOTAaM B PEIICHHH CIIOKHBIX BOIPOCOB OTPAOOTKH M BHEAPCHHUSI
TEXHOJIOTHIECKUX MPOIECCOB; pa3padaThIBaTh HOBBIC METOJIbI M TEXHOJIOTUU COOPKHU




W UCHBITAHUA MaTC€pUaIOB U I/ISL[CJ'H/Iﬁ paKeTHOﬁ TEXHUKHU,; IPUMCHIATb COBPEMCHHEIC
TCXHOJIOTHUH YIIPABJIICHUS ICPCOHAIIOM.

HaBLIKI/I, npnoﬁpeTaeMble B X0J€ 0OCBOCHHUSI TUCHUIIINHDBI

Ne /it HaBbIku

1 HaBBIKAMU KOHTPOJISI BBINOJIHEHUS TPEOOBaHUMN, YCTAHOBIIEHHBIX B KOHCTPYKTOPCKOM
JIOKYMEHTAlU1, HA U3TOTOBJICHUE U UCIIBITAHUS CUCTEM, arperaroB, COCTaBHBIX
4acTeW U U3JEJIUN PAKETHOW TEXHUKH U3 KOMIIO3UTHBIX MaTepUajloB; METONaMU
NOJy4YeHUs: THPOPMALIMU O HOBEHIINX TEIUIO3AIIUTHBIX U KOMITO3UIIMOHHBIX
MaTepuaiax, IoJuMepPax | IJIaCTMACCaX PAKETHON TEXHUKH, O IEPEIOBOM
OTEYECTBEHHOM H 3apy0E€KHOM OTBITEe IPUMEHEHHS MaTepHaIOB B 00JIaCTH TEXHUKH U
TEXHOJIOTUH PAKETHBIX KOMIIJIEKCOB; HH(pOpMAaLMell O HOBBIX KOHCTPYKLIMOHHBIX
MaTepHraiax U uxX QU3NKO-XMMUYECKHX XapaKTEPUCTHKAX.

2 IMPOBEACHUS ITPOBEPOK U COIIACOBAHHA TCXHOJIOI'MYCCKUX ITPOLECCOB HA C60pKy
arperaroB, MOHTaX U UCIIbBITAHUA CUCTCM, a TAKIKC HAa UCIIBITAHUA H3I[CJIPII71; CO3JaHus
MapuipyTa C60pKI/I U UCIIbITAHUS arperara, u3JCjins; OIpCACICHUA TPYAOCMKOCTU
KaXXJ01ro0 sTaria C60pKPI W UCIIbITAHUSA, @ TAKKC MapaJlJICJIbHBIX U MMOCICA0BATCIIbHBIX
JTaIlIOB C60pKI/I HOBBLIX arpe€ratoB U I/IS,HCJ'II/Iﬁ paKeTHOﬁ TCXHHKU.

KoMnerennun, npuoéperaemMblie B X0/1€ 0CBOCHUSI TUCITHILJIMHBI

Komnerenuun HNuagukaropbl 3HaHHuA Ymenusa |HaBbikn
I1K-10. Pa3paboTka u IIK-10.1. 3nats:
BHEJIPEHHE B IPOM3BOJCTBO | - KJIacCH(UKAIMIO MaTepraioB (B TOM
HOBBIX KOHCTPYKIIMOHHBIX YHCIIe KOMIIO3UIIMOHHBIX MaTepUaloB),
MaTepHajoB (B TOM 4HCIIe ux cBolicTBa (pusnyeckue,
KOMITO3MIIOHHBIX ), @ TAKXKE | XUMHYECKUE, TEPMHUYECKHUE), 001acTh
TEXHOJIOTUYECKUE NPUMEHEHHS B PAKETHO-KOCMHIYECKOM
HPOLIECCHl M TEXHOJIOTHH UX | TEXHHUKE M CIIOCOOBI MPOU3BOACTBA;
CO3IaHus - METOJBI CO3/IaHUS MaTePHAJIOB, a 1

TaKXe TEXHOJIOTHIO IPOU3BOJCTBA U
TEXHOJIOTHUYECKHUH MpoIece M0 UX
CO3JIaHHIO;

- MCTObI HUCIIBITAHUM U KOHTPOJIA
KauyecTBa U3/1€JIUlI PAaKETHOM TEXHUKY,
H3TrOTOBJICHHBIX U3 IMMOJIUMEPOB,
METAJUIOB, CIUIABOB U
KOMITO3MITMOHHBIX MAaTCPHAJIOB.

IIK-10.2. Y™meTs:

- UCTIOJIb30BaTh HOBBIE
KOHCTPYKIMOHHBIE U TEIIO3AIINTHBIC
MaTepHalIbl, TOJMMEPHI U IITaCTMACChHI
B IIPON3BO/ICTBE M3JIENTNH PAaKETHON
TeXHHKU;

- OCYIIECTBIISITH MEXaHUIECKYIO 1
00pabOTKy 1 MCTIBITAaHUS
KOMIIO3WIIMOHHBIX MaTCpHUAJIOB,
METaJUIOB | CIUIABOB;

- OTIPENIEIIAT IKCIUTyaTaIllHOHHbIE
CBOICTBa MaTepHUalIOB, UCIIOJIb3YEMBbIX
B PAKETHOM TEXHUKE.

T1IK-10.3. Bnagets:

- HaBBIKAMU KOHTPOJIS BBITIOJIHEHUS
TpeOOBaHUi, YCTAaHOBJICHHBIX B
KOHCTPYKTOPCKOM JOKyMEHTalUH, Ha 1
H3TOTOBJICHUE U UCIIBITAHUS CUCTEM,
arperaToB, COCTaBHBIX YacTel U
U3JIEIUI paKETHOM TEXHUKH U3
KOMITO3UTHBIX MATE€PUAJIOB;




- METOJIaMH TIOJIy4YEeHUS] HHPOPMALIMHU O
HOBEHIINX TEIJIO3AIUTHBIX U
KOMITO3UIMOHHBIX MaTepHanax,
MOJIMMEpax | IIacTMaccax paKkeTHOH
TEXHHKH, O TIEPEAOBOM OTEIECTBEHHOM
1 3apyOEKHOM OIIBITE IPUMEHEHHUS
MaTepHalioB B 00JIACTH TEXHUKU U
TEXHOJIOTUH PAKETHBIX KOMIIICKCOB;

- nHdopmanuei 0 HOBBIX
KOHCTPYKIMOHHBIX MaTepHajax U uX
(U3UKO-XMMHUYECKUX
XapaKTepUCTHKAX.

TIK-11. Texuuueckoe
PYKOBOJICTBO ~ pa3pabOTKOi
TEXHOJOTTYECKOI

JTOKYMEHTaIlul COOpKH W
HCIBITAHUA HOBBIX H3ICIIHI
pakeTHOU TEXHUKHU u
OCBOEHUEM HOBBIX
TEXHOJIOTHH B arperaTHo-
cOOpOYHOM TPOU3BOJICTBE,

PYKOBOJCTBO
TEXHOJIOrMYECKUM
COIIPOBOKIECHUEM
OCBOEHHOT'O CEpUUHOTO
MIPOU3BOJICTBA paKkeTHOU
TEXHUKU

[1K-11.1. 3nats:

- TOKYMEHTAIUIO HAa KOHCTPYKIHH
M3JENNs pAKETHON TEXHUKH,
cOOpPOUHOI OCHACTKH U
HCHBITATEIBHOTO CTEHI0BOIO
000pyI0BaHHS Ha CXOJHBIC arperarsl 1
OJTHOUMEHHBIE UCTIBITAHUS;

- TEXHOJIOTHH COOPKH, UCITBITAHNH
MaTepHualoB, U3/IEIUI U arperaTos,
OCHOBBI OpraHU3alluy IPOU3BOICTBA,
TpyZAa ¥ YIPaBJIEHUS, a TAK)KE OCHOBBI
yIpaBJIeHHUs IEPCOHATIOM;

- METOJIBI ¥ IPUEMBI
SKCHEPUMEHTAIBHBIX U ONBITHBIX
pabor, a TakXKe CpeCTBa
aBTOMATH3aLlUU B arperaTHo-
cOOpPOYHOM IPOU3BOJICTBE.

IK-11.2. YMmeTs:

- CTaBUTb 33a49H TEXHOJOTHIECKUM
010pO MPOU3BOJCTBEHHBIX
NIO/Ipa3JeJICHU arperaTHo-
cO60pPOYHOTO MPOU3BOCTBA U
OKa3bIBaTh TEXHUYCCKYIO IOMOIIb
TEXHOJIOTaM B PEHICHNUU CJIOKHBIX
BOTIPOCOB OTPAOOTKH M BHEIPEHUS
TEXHOJIOTHYECKUX IPOIIECCOB;

- pa3pabaTbIBaTh HOBBIE METOIBI 1
TEXHOJIOTHH COOPKH U UCTIBITAHHS
MaTepHaioB U U3JIEJINN paKeTHOU
TeXHHKU;

- IPUMEHSTh COBPEMECHHBIE
TEXHOJIOTHH YIIPABJICHHS IEPCOHATIOM.

T1K-11.3. BiageTs HaBBIKAMU:

- IPOBEACHUS IPOBEPOK U
COIJIACOBAHUS TEXHOJIOTHYECKUX
HPOIIECCOB Ha COOPKY arperaTos,
MOHTaX M UCIIBITAHUS CHCTEM, a TaKKe
Ha WCITBITAaHUS U3,

- CO3/aHUs MapuIpyTa COOPKH U
UCHBITAHUS arperara, u3aeius;

- ONpeAeIeHUs TPYJOEMKOCTH
Ka)XXJI0T0 dTana cOOPKH M UCTIBITAHHMS, a
TaKXKe MapajenbHbIX U
TI0CIIEI0BATEINILHBIX 3TAloB COOPKU
HOBBIX arperaTtoB M U3/1€JIUI paKeTHOM
TEXHUKH.

3. Mecto aucuumiunsl B crpykrype OOII
JlMcUUIUIMHA OTHOCUTCS K YaCTH 00s13aTeIbHBIX AUCHUILTNH bioka 1 «/lucuumiauns (Moayin)».
JlucumiuinHa u3ydaeTcst Ha 2 Kypce Bo 2 ceMecTpe.



4. CTpyKTYpa M cojiep:KaHue IUCHHIINHbI

W3ydeHre NUCHUIUIMHBI 0a3upyeTcsi Ha 3HAHUSAX, YMEHUAX M HaBBIKaX, MOJIYYEHHBIX MpHU
OCBOEHUU JTUCHUIUIMH (MoyJiel): TexHOoIoruss KOHCTPYKIIMOHHBIX MaTepuanoB, OCHOBBI YCTpOICTBa
paker;

[lepeuenp nocienyOMMUX TUCUUIUIUH (MOIYNEH), ISl KOTOPhIX HEOOXOAMMBI 3HAHUS, YMEHUS
Y HaBBIKH, (OPMUpPYEMBbIC NaHHOW y4eOHOW MUCHUIUTMHON (Momynem): [lomumephl U ImIacTMacchl,
[Ipon3BoaCTBO pakKerT;

4.1. CTpyKTypa TUCHUILIHH

<
Paznen = o | Pacnpenenenue TpynoemkocTH pasnena
Ne III/ICCI.II)IZHJI\IAI/;HLI. S E g | (Buacax) no Bunam yueGHoi paboter Conepskatue
n/n P . Z g 3 CaMOCTOSATENLHOM PabOTHI
MIPOMEXKYTOYHO § S KOHTAKTHAS CPC
aTTecTalnuu
A nek | np | n1ab | KUA

1 2 3 4 5) 6 7 8 10 11
Kpucramnmueckoe
CTpOEHUE ITonroToBka k abopaTopHOH
METaJlIOB. abote Nel, mpakTudeckoit

1 14 41 2 4 | 4 - 4 P > P
Hedopmanus u pabote Nel
paspylieHue
METaJJIOB.

[ToaroroBka Kk npakTU4eCKOU
Mexanuueckue
CBOMCTBa padote Ne2
2 11 4 2 4 - - 5 TecTupoBaHHIO TIO pa3IeITy
METaJJIOB H
«Kpucrammaeckoe cTpoeHue
CIJIaBOB.
METAJJIOB U CIJIABOBY.

3 | JduarpamMMel. [MonroroBka k 1abopaTopHOH
Kpucrammuzamms 14 4 2 4 4 - 4 pabote Ne2, mpakTudaecKoit
METaJIJIOB. pabote Ne3

4 IMToAroToBKA K IPAKTUYECKOM

pabote Ned
JedexTor 11 4 2 4 - - 5 TecTupoBaHUIO IO pa3ieny:
Juarpamma «oxeneso —
YIIEpOI».

5 | Buasl
TEPMUUECKON .
oBpaGoTiu IMoaroroBka x 1labopaTopHOH

’ 14 4 2 4 4 4 pabote Ne3, mpakTHdaecKoit
XUMHKO-
pabote Ne5
TepMHUYecKas
00paboTka.

6 Cranu ¥ cIujiaBbl. [HoaroroBka K npakTU4eCKOU
MapkupoBka 11 4 2 4 - - 5 pabote Ne6, KOHTPOIBHOI
CTaJIeil U CIIJIaBOB. pabote Nel

7 | Marepuainsi ¢ IToxroTroBka k 1abopaTopHOH
0co0BIMH abote Ne4, mpakTudaeckoit

15 4 2 4 | 4 - 5 P > 1P -
buznuecknMu pabote Ne7, KOHTPOIHHOM
CBOMCTBaMH. pabote Ne2

8 | Marepwuansi ¢
Majon
TUTOTHOCTRIO. INoxaroToBka K NpakTU4ECKO
Martepuansi ¢ 18 4 2 4 - - 124 A P

M pabore Ne8
BBICOKOM
yAENbHOMI
MPOYHOCTEIO.

9 DK3aMeH 36 4 - - - 0,4 35,6
Hroro: 144 4 16 32 16 0,4 79,6
8 MOM YUCe 4achl
npaKmu4ecKkou 4 2 2
Nn0020MO8KU




4.2. Conep:xaHue pa3iesioB Kypca u popMupyeMbIX B HUX KOMIIeTeHIUI

Paszpnen Koawl
iﬁl AUCHUTUIAHBI KoMneTeHUun U | 3HaHusi | YMenus | HaBbiku ®Dopma KOHTPOJIS
HHIUKATOPOB

1 Kpucrammuaeckoe I1K-10.1; [IK- [oxroroBka k JabopaTopHOU

CTPOEHUE METaJIJIOB. 10.2; TIK-10.3; pabore Nel, npakTnuyeckon
1,2 1 1

Hedopmanust u IK-11.1 pabore Nel

paspylieHe METaJUIOB.

2 I1K-10.1; IIK- IToaroToBka K mpakTUYECKOM

. 10.2; I1IK-10.3; pabote Ne2
MexaHn4eckue cBoiicTBa
METAIIOB H CILIABOB. IK-11.1 1,2 1 1 TectupoBaHHIO IO pa3fery
«Kpucrammueckoe cTpoeHue
METAJUIOB H CILIABOBY.

3 Bimsiane XxuMudaeckoro [1K-10.1; TIK- [MoxroroBka k JabopaTopHOU
cocTaBa Ha paBHOBECHYIO 10.2; I1K-10.3; 12 1 1 pabote N2, mpakTuaeckoit
CTPYKTYPY CILIaBOB IK-11.1 ' pabote Ne3
JunarpaMmel.

4 [1K-10.1; TIK- [MoaroToBka K MpaKTUIECKOI

11.1; T1IK-11.2; pabote Nod
Jedextot [K11.3 1,2 2 2 TectupoBaHUIO MO pa3aemy:
Juarpamma «okenes3o —
YIIIEpO».

5 Bunel repmuueckoi I1K-10.1; [K- [oaroroBka k adboparopHoii
00paboTKH. XUMHUKO- 10.2; TIK-10.3; 1,2 1 1 pabote Ne3, mpakTudeckoit
TepMHYecKasi 00padoTKa. I1K-11.1 pabore Ne5

6 I1K-10.1; IIK- N
CraJy 1 CIUIaBbl. ) ) IToaroToBKa K MPaKTUYECKOMH

. 10.2; I1K-10.3; N
MapxkupoBka ctanen u TIK-11.1: 1,2 1,2 1,2 pabote Ne6, KOHTPOJIBLHOM
CIIABOB. TIK11.2; TIK11.3 pabote Nel

7 [1K-10.1; TIK- [MoxroroBka k JabopaTtopHOU
Matepuaisl ¢ 0COOBIMHU ) ) o
F— 10.2; T1K-10.3; 12 12 12 pabote Ne4, HpaKTI/I‘ICCKO\{/I
CBOHCTRAMIL IK-11.1,; pabote Ne7, KOHTPOIBHOMH

I1K11.2; TIK11.3 pabote Ne2
8 Martepuansl ¢ Maoi [1K-10.1; TIK-
TUIOTHOCTEI0. MaTepualrsl 10.2; T1K-10.3; 12 19 19 IMoxaroToBka K MpakTUYECKOIH
C BBICOKOM y/IeIbHOM IK-11.1; ’ ' ' pabore Ne8
IIPOYHOCTBIO. I1K11.2; TIK11.3
4.3. HamMmeHoOBaHMe TeM JIEKIHIi, MX CO/Iep:KaHNe U 00bEeM B Yacax
Ne Ne paznena HaumeHnoBaHue JieKumii Tpynoem-
n/n JUCIATTHHBI KOCTb (4ac)
1. 1. Kpucraaandeckoe cTpoeHHe MeTANIOB! 2
- KpucTajulorpadus METaJUIOB U CIUIABOB;
- 0COOEHHOCTH aTOMHO-KPHUCTAJUTMUECKOTO CTPOCHHS METAIIJIOB
- (ha30BBI COCTAB CILIABOB,
- Te(eKTHI KPUCTAJIOB,;
- CTPYKTYpa He METaJLTMYECKUX MaTepHaioB (TIOJIMMEPHI, KEPAMHUKa)
Jedopmanus u pa3pyuieHue MeTaJI0B!
- yOpyras " IiacTadeckast Jeopmanus;
- MEXaHU3M, POJIb TUCIIOKAIINH, HAKJICTI;
- pa3pylleHIe; MCXaHU3M M BHEIIHUE MPU3HAKH XPYIIKOTO U BSI3KOTO
paspyleHuii;
- WCIBITAHWE HA PACTSDKEHUE,
- HCIBITAHUS HA YIAPHYIO BSI3KOCTh;
- TBEP/IOCTh METAJUIOB  METOJIbI €€ OIIPEEIICHHS.
2. 2 MexaHnnyeckue CBOHCTBAa MeTAJJIOB M CIVIABOB ! 2
- MEXaHU4eCKUE CBOMCTBA MaTEpHAJIOB;
- (hu3MUEeCcKHe CBOICTBA MaTEPUAIIOB;
3. 3 BiinsinMe XHMH4eCKOI0 cOCTABa HA PABHOBECHYIO CTPYKTYpPY 2
CIJIABOB.
- CruiaBbl MeTaJUIOB. BB B3aMO/IeHCTBHSI KOMIIOHEHTOB CILIaBa,;
- lmarpaMMBbl COCTOSIHUI ¢ HEOTPAaHHICHHOW PACTBOPHUMOCTBIO




- dnarpamma Fe-Fe3C

4., 4. ®opMUpOBaHHe CTPYKTYPBI JINTHIX MAaTEPHAJIOB: 2
- Kpucrannmuszanus u ctpoeHne CTajabHOTO CIUTKA,
- HedexTsl cauTKa.
Hedexrnl
- JledeKThl KOBKH U IITAMIIOBKH.
- JedeKThl X0I0aHOI IITaMITOBKH.
- CaoticTBa auToro Metaymuia. JleexTs JINThA.
- ledexTrr cBapku.
5. 5. Bujabl TepMuUeckoii 06padoTku. 2
- [IpeBpaiuieHus B yriaepoaucToi cTanu pu HarpeBe.
- N3otepmuueckuii pacnan aycrenuta. C-KkpuBas.
- Buzbl Tepmudeckoii (0TXKHUT, HOpMan3alys, 3aKajiKa)
XHUMHKO-TepMUYeckas 00padoTka.
- LlemenTarus.
- A30THpOBaHHUeE.
- Hurpouemenrauusi.
6. 6. Koncrpykunonnsie MaTepuajibl. MapKHpPOBKa cTajleil U CIUIABOB. 2
- O0mue TpeGoBaHus.
- Knaccudukanms KOHCTpYKIIHOHHBIX MaTepHaIOB.
- YrieponucThie U JIETHPOBaHHBIC CTAIIH.
- UyryHsl.
- Menp 1 cIutaBel HA OCHOBE MEJIH.
7. 7. MaTtepuaJbl ¢ 0c00bIMU (PU3NIECKHUMU CBOHCTBAMH. 2
- Marepuansl ¢ 0COOBIMH MarHUTHBIMU CBOMCTBAMHU.
- Marepuainsl ¢ 0cOOBIMU TETVIOBBIMU CBOHCTBAMHU
- DIIEKTPUYECKUMU CBOWCTBAMU.
- lHCcTpyMeHTaNbHBIE MaTepHab
8. 8. MaTtepuaJjbl ¢ MaJ10i IVIOTHOCTHIO. 2
- AJIOMMHUH U €T0 CIUIaBBI.
- CriaBBl HA OCHOBE MarHusl.
- Hemerannnueckue maTepuaisl.
MartepuaJibl ¢ BLICOKOH yAea1bHON NPOYHOCTHIO.
- TuTtaH u crulaBbl Ha €70 OCHOBE.
- Bupusunii u criaBel Ha €ro OCHOBE.
- KomMIto3uimonssle MaTepuainbl.
Bcero 16
4.4, HamMeHOBaHHE TeM MPAKTHYECKHUX 3aHATHIA, UX coJep:KaHue U 00beM B yacax
Ne Ne pa3znena Tpynoem
HaumenoBanue NMPaAKTUIECCKHUX paﬁoT KOCTb
n/n AUCHHUITIIMHBI
(4ac)
1. 1. ATOMHO-KPHCTAJUTNYECKOE CTPOSHHE METAJLIOB 4
2. 2. JuarpaMma <0Kene3o — yriepoa» M paBHOBECHBIE CTPYKTYpPBI CTaJCH H 4
YYTyHOB
3. 3. JmarnocTtuka qeQeKToB. 4
4. 4. OmnpeneneHne KPUTHUECKUX TOUYEK CTAIH 4
5. 5. HccnenoBanue  BIMAHMA ~ PEKMMa  YOPOUHSIOIIEH  TEPMUYECKOU 4
00paboTKN Ha CTPYKTYpPY U CBOWCTBA CTasIeH
6. 6. MUKpOaHaIu3 HHCTPYMEHTAIBHBIX CTAJEH M CIIJIABOB. 4
7. 7. MukpoaHanu3 IBETHBIX CILIABOB. 4
8. 8. YnpTpa3BykoBasi 1e(eKTOCKOIHS 4
Bcero 32
4.5. HammeHoBaHMe TeM JIAaOOPATOPHBIX padoT, UX coJep:kaHHue U 00beM B Yyacax
Ne Ne paznena Tpynoem
HaumenoBanue 1adopaTopHbIX padoT KOCTh
n/n | AMCHUILINHLI
(4ac)
1. 1. Muxkpoananus (cTajleil ¥ 4YyryHOB). 4
2. 2. MakpoaHanu3s uccieoBaHHe U3JI0MOB 4
3. 3. OmnpeJieneHye TBEPAOCTH METAJIOB. 4
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4. 4. VYiipTpa3sByKoBask TOJNIMHOMETPHS (HE pa3pyliaeMbl METOAbI KOHTPOJIS) 4
Bcero 16

5. OueHoYHbIe MaTepHAaJIbl AJs TeKYIIero KOHTPOJIsI yCeBaeMOCTH M IPOMEeKYTOYHOI
aTTecTalyu Mo AUCUHUIJINHE
JJ1s1 KOHTPOJIS pe3yAbTATOB OCBOCHUS TUCIUILTIHBI TIPOBOISTCS:
— TECTUPOBaHUE:!
. «Kpucramimgyeckoe CTpOEHUE METAJUIOB U CILNIABOB»
. JluarpamMma «kese30 — yriepomy.
KOHTPOJIbHBIE pabOTHI:
. Kontponbnas pabota Nel «Da3oBbie U CTPYKTYpHBIE TPEBPALLICHUS
. KoaTponbnas paborta Ne2 «Onucanvie CBOHCTB CILIaBOB)»
3aIUTHI JJAOOPATOPHBIX PabOT;
- 3allUThl IPAKTUYECKUX padoT;

NEFE | NP

- JK3aMEH.

[Tpumedanue: OneHouHble MaTepHuasbl (TUIIOBbIE BapUaHThI TECTOB, KOHTPOJBHBIX PabOT U
Ip.) npuBeaeHbI B oTenbHOM npuiioxkeHuu (POC) k paboueli mporpaMMe AUCUUILINHBL.

[TpomesxyTouHas arTecTalus 0 UTOraM OCBOCHMS JUCLUIUIMHBI — SK3aMEH.

6. YueOHO-MeTOAMYeCKOe M MH(OPMALMOHHOE 00ecnevyeHre JUCHHUIINHBI:

a) OCHOBHAasl JIMUTepaTypa:

1. Komapos, O. C. Matepuanosenenue B mammHoctpoenuu: yueoHuk / O. C. Komapos, JI. ©.
Kepxenuesa, I'. I'. Makaesa; nox penakuueit O. C. KomapoB. — MuHck: Beiiimas mixosa, 2009.
— 304 c. — ISBN 978-985-06-1608-1. — Tekct: 37eKTpOHHBII // DIEKTPOHHO-ONOINOTeUHAs
cucrema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/20088.html (naTa oOparieHwust:
11.06.2021). — Pesxxum poctyna: s aropusup. [loap3oBateneii

2. Ilpsixun, E. . Marepuanosenenue: yueOnuk / E. U. [psxun; nox penaknueii E. U.
[psxun. — Cankr-IletepOypr: HannoHanbHbINH MUHEpaIbHO-CHIPbEBOM YHUBEPCUTET «I OpHBIN»,
2014. — 424 c. — ISBN 978-5-94211-699-6. — TekcT: 251eKTpOHHBIH // DNeKTPOHHO-OHOIMOTeTHAS
cucrema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/71696.html (nata obpamienus:
11.06.2021). — Pesxum mocTtyna: 11 aBTOPU3MP. mojb3oBateneit. - DOI:
https://doi.org/10.23682/71696

0) 10MOJIHUTE/IbHASA JIUTepaTypa:

3. DIIEKTPOTEXHUYECKOE M KOHCTPYKIIMOHHOE MaTepHaioBeIeHne: yaeOHOe TocoOHe Mo Kypey
«DJIEKTPOTEXHUYECKOE M KOHCTPYKLIMOHHOE MaTepUaloBEJCHHE» NIl CTYACHTOB JHEBHON (POpPMBI
oOyuyeHus HampaBieHuss noarotoBku 140400.62 - DnekTposHepreTHka M 3JNEKTPOTEXHUKA /
cocraButenu E. B. Hlonuna, A. A. CraruBko. — benropoa: benropoackuili rocyaapcTBEHHBIH
TexHosornueckud ynusepcurer um. B.I'. Hlyxoa, O9bC ACB, 2011. — 123 c. — Tekcr:
SNEKTPOHHBIA // DnekTpoHHO-OuOmMoreunas cucrtema [PR  BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/28422.html (nara o6pamenus: 11.06.2021). — Pexum nocryma: mis
aBropusup. [lonb3oBareneil.

4. 1., Kannuctep MarepuanoBeaenue. OT TEXHOJIOTHH K IPUMEHEHNI0. MeTabl, KepaMuKa,
nonumepsl : yaeoHuk / Yunesam Kammuctep ., [IBua Persuu JIxk. ; mon penakmueit A. 5. MankuH.
— Canxkrt-IlerepOypr: Hayunbsie ocHOBBI 1 TexHonoruu, 2011. — 896 ¢. — ISBN 978-5-91703-022-
7. — Texkcrt: aneKTpoHHbIN // DnexTpoHHO-0Mbmuoreynas cucremMa IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/13216.html (mara oOpamenus: 11.06.2021). — Pexxum mpocrtyma: yis
aBTOPH3UP. M10JIb30BATENEN

5. Marepuanosenenue: Yueouuk ais By30B / b.H. Ap3omacos, B.11.Makaposa u np. IToz om.
Pen. b.H.Ap3zomacona, I'.I'. MyxuHna. 6-¢ u3zn., crepeorun. — M.: U3a-so MI'TY um. H.O. baymana,
2004. — 648c.

B) METOAUYECKHE YKAZAHUSA:
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6. [TpakTHKyM IO MaTepUANIOBEICHUIO: Y4eOHOE TTocoOue o Kypey «MarepruaaoBeICHUE IS
CTYICHTOB AHEBHOU (hopMbl oOydeHwus crenuanbHocTedt 151001 — TexHOMOTHs MaIIMHOCTPOSHUS,
151003 — wWHCTpyMEHTaJIbHBIE CHUCTEMBbl MAIIMHOCTPOUTEIBHBIX MPOW3BOACTB, 151701.65 -
MPOEKTUPOBAHNE TEXHOJIOTUYECKUX MalIMH U KomIuie / cocraButenu E. B. llonuna, A. A. Ctatusko.
— benropon: benropoackuii rocyiapcTBeHHbIM TeXHOoJornueckul yuuBepcutetr um. B.I'. Illyxosa,
OBC ACB, 2011. — 121 ¢. — Tekct: 37eKTpoHHBIH // DnekTpoHHO-0nOmMoTeyHast cucrema IPR
BOOKS: [caiiT]. — URL: https://www.iprbookshop.ru/28384.html (nara o6pamenns: 11.06.2021). —
Pexxum noctyna: ais aBTOpu3Hp. NOJIb30BaTENIEH

7. HomukoB, WM. JI. MarepuanoBeaeaue. KOHCTpYKIIMOHHBIE M JJIEKTPOTEXHUUYECKUE
MaTepuaibl. MaTepuanibl U 2JIeMEHTHI 3JIeKTPOHHON TeXHUKH. [IpakTukyM K 1abopaTopHbIM padoTam
: yaueOHO-MeToanueckoe nocoodue / 1. JI. HoBukos, P. I1. lukapesa, T. C. PomanoBa. — HoBocubupck
: HoBocubOupckuii rocyaapcTBeHHBIN TexHUYeckuid yauBepcutet, 2010. — 56 ¢. — ISBN 978-5-7782-
1479-8. — Tekcr : 31eKTpOHHBIN // DnekTpoHHO-0nOIMoTeuHast cuctema [IPR BOOKS : [caiT]. —
URL: https://www.iprbookshop.ru/45102.html (gara o6pamenus: 11.06.2021). — Pexum goctyma:
qutst asropusup. [lons3zoBarenein

8. Meronuueckue ykazaHus K JaboparopHelM paboram NelO, 12, 13, 24 mo kypcy
«Marepuanosenenue» / B. W. Cunaea, A. B. Benumanckuii, C. J{. Kapryxus [u ap.] ; mox peaakueit
JI. B. Tapacenko. — MockBa: MOCKOBCKUI TOCYJ1apCTBEHHbI TEXHUYECKUN YHHUBEPCUTET UMEHU
H.D. baymana, 2008. — 32 ¢. — TekcT : 3JeKTpOHHBIN // DIIeKTpOHHO-OMOMoTeuHas cucrema [PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/31063.html (nata obpamenus: 11.06.2021).
— Pexum nocryna: mig asropusup. [lonp3oBarenei

9. MukpoaHaiu3 4yryHoB y4e0.-MeTO/. IOocOoOue /7S BBIMOIHEHUS J1a00paTopHOil paboThI 1O
muctumuinae «MatepuanoBenenue» / coct.: B.M.Casrckuii, C.A. CokonoB. — Borkunck: U3n. BO
WoxI'TY um. M. T Kanamnukosa, 2018. — 22c.

10. OmpeneneHue TBEPAOCTH METAIUIOB: y4e0.-METON. TOocoOHMe Il  BBHITIOJHCHHS
naboparopHoit paboTsl o qucHumimHe «MarepuanoBeaenue» / coct.: B.M.Cesrckuii, C.A. Cokoos.
— Borkunck: Usn. BO MxI'TY um. M. T.Kanamnukosa, 2018. — 23c.

11. VccnenoBaHue BIUSHUS pEXUMa TEPMOOOPAOOTKH Ha CTPOCHHE M CBOMCTBA CTalH y4el.-
METO/. TTocoOue ISl BBITOJIHEHHS J1abopaTOpHOi paboThI 1Mo AUCHUIUINHE «MarepuanoBeneHuey /
coct.: B.M.Carckuii, C.A. CokonoB. — Borkunck: U3g. BO WxkI'TY umenn M.T.Kamamnaukosa,
2018. — 22c¢.

12. lnarnoctrka aeeKToB, BCTPEUAIOIIUXCS B MAIIMHOCTPOUTEILHOM MTPOU3BOJICTBE: yuel.-
METO/. TTocoOue JJIsi BBIOJIHEHHS JJa0opaTOpHOM paboThHI Mo AuCHUIUIMHE «MatepuanoBeaeHue /
coct.: B.M.Carckuii, C.A. CokonoB. — Borkunck: U3g. BO WxkI'TY umenn M.T.Kamamnaukosa,
2018. — 23c.

13. BeiOop MaTepuanoB U PeXUMOB TePMOOOPAOOTKH B 3aBUCHUMOCTH OT YCJIOBUH pabOThHI
JeTaNe M 3JIEMEHTOB KOHCTPYKIMM: y4e0.-MeTOo/I. TOCOOue /IJisi BHIOJIHEHUSI KOHTPOJIBHON PabOThI
no qpucrumuHe «Matepuanosenenue / coct.: B.M. Cearckuii, C.A. CokonoB. - Borkunck: 13a. BO
PI'BOY BO «MxI'TY umenn M. T Kamamuukosay, 2019. -21c.

r) nepeveHb pecypcoB HHGOPMAIHOHHO-KOMMYHUKAIIMOHHOI ceTH HTepHET

1. DOnexrponHo-6ubaMOTeUHast cuctema IPRbooks

http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks

2. DnexTpoHHbIH Katanor HayuHoi Oubmuorexu Mok TY nmenu M.T. Kanammukoa Web
WUPBUC
http://94.181.117.43/cgibin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21
DBN=IBIS

3. HammonanbHas snexTpoHHas 6ubnuoreka - http://H36.pod.

4. Muposas uudpoas oudaroteka - http://www.wdl.org/ru/

5. MexayHapoaHbIi HHAEKC HayuHOro nutupoBanus Web of Science —
http://webofscience.com.

6. Hayunas snexkrponnas 6udaunorexka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

7. CnpaBouHo-nipaBoBas cuctema Koncynsrantllntoc http://www.consultant.ru/

12



1) JMLIEH3HUOHHOE U CBOOOITHO pacnpocTpaHsieMoe POrpaMMHoe obecrevyeHme:
1. Microsoft Office (munensuonnoe I10)

2. LibreOffice (cBoboano pacnpoctpansemoe I10)

3. Doctor Web (nuniensuonnoe I110)

7. MaTtepuajJibHO-TEXHMYECKOE O0ecrieyeHue TUCUMILITUHbI:
1. JIekumoHHBIE 3aHATHUS
VY4eOHbIC ayTUTOPUU JJIS JISKIIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOEITbIO M TEXHUYECKUMHU

cpeacTBaMu 00yUEHHUSI, CITYKAITUMHE JIJIS TPEICTaBIeHHs yueOHOoM nH(OpMAaIiK O0JIBIION ayTUTOPHH
(TpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK).

2. IlpakTiyeckue 3aHATHA.

VYuebHble ayIMTOPUU U1 IPAKTUYECKUX 3aHATUN YKOMIIJIEKTOBAHbI CIIELUAIN3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMHU CPEICTBAMH 00ydeHus (IIPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

3. JJabopaTopHbie pabOTHI.

Jis 1abopaToOpHBIX U MPAKTUYECKUX 3aHATHIA UCHOIb3ytoTcs ayauTtopus Ned02, ocHamieHHas
CIIEAYIOIIUM 000pYyJOBAHUEM:

1. Vuebnas ayauropusi JUIsI TPOBEACHUS TMPAKTHUECKUX 3aHATHHA: OOOpYyHOBaHHE -
KOMILIEKTHI y4yeOHoM Mebemu [uid o0yJaroIuxcs U IpenojaBares, J0CKa.
WntepaktusHas nocka EliteBoard WH-83S4 — 1.

[IpoexTop Optoma X305ST — 1 mir.
Hoyt6yk Lenovo G50-45 — 1 wT.

Kononku Sven SPS-611S — 1 .
Muxpockomn Levenhuk DTXS00LCD — 4 mir.
TBepaomepst TOMII — 3 mT.

Tsepnomep TK-2 — 2mit.

. Tepmnomep TM-2 — 2 .

10. YabTpazBykoBoii aedexrockon Y9812 — lmr.

11. Becw BJIT'-1000/0,05MI'4 — 1.

4. CamocTrosTenpHas padorta.

ITomemienuss Juis caMOCTOSITEIbHOM pPAa0OOThl OCHAILIEHBl KOMIBIOTEPHON TEXHUKOW ¢
BO3MOXXHOCTBIO MOJKIIOYEHUS K ceTu «MHTepHEeT» M IOCTYNOM K 3JEKTPOHHOH MH(pOpPMallMOHHO-
obpazoBatensHO cpene BO ®I'BOY BO «MxI'TY umenn M.T. Kanamnukosa (aya.Ne 224, anpec:
427430, Y amyptckas Pecniybnuka, r. Borkunck, yiu. [LU. [llyBanosa, 1. 1).

CoNO R WN

[Tpu HeoOxoauMoOCTH paboyasi mporpaMmma JUCHUIUIMHBI (MOJYJIsl) MOXKET OBITh a/1aliTHPOBAaHA
111 obecrieueHust 00pa30BaTENIbHOTO MPolecca MHBAINUIOB U JIMI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU
3I0pOBbs, B TOM 4HCIE€ Ji1 OOY4YeHHMs C NPUMEHEHUEM JAMCTAaHLIUMOHHBIX O0pa30BaTEIbHBIX
TexHosoruil. [lng sToro Tpedyercs 3asBICHHME CTyJEHTa (€ro 3aKOHHOTO MPEICTaBUTENS) U
3aKJII0UYEHHE TICUX0JIOro-MeinKo-neaarornyeckoi komuccuu (IIMIIK).
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JIucT corsiacopanusi padoveil mMporpaMMbl M CHUILIMHBI (MOYJIs1) HA Y4eOHBbIH 0/

Pabouast mporpamMma IuCHUIUIMHBI (MOIYJsl) «MaTepuanoBeIcHHE» MO HaIPaBJICHUIO MOATOTOBKH
(cneunanbHocTn) 24.05.01 «IIpoextupoBanue, MpOU3BOACTBO M IKCILTyaTalusi pakeT U PaKETHO-
KOCMHYECKHX KOMILICKCOBY», ciennann3anus: «Pakersl ¢ PJITT»:

Yuebnulii «Coznacosanon:
3asedyowuii kageopoti, omeemcmeennou 3a PII/]
200
(noonucs u dama)
2021 — 2022
2022 — 2023
2023 — 2024
2024 — 2025
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IIpuioxxkenue K  paboueii nporpamMmme
AMCUHMILINHBI (MOIYJIs1)

MUHOBPHAYKHU POCCHUU
BoTtkunckwmii Grmman
DenepanbHOTO rOCy1apCTBEHHOTO OFOIKETHOTO 00pa30BaATEIBHOTO YUPEKIACHUS
BhICIIIET0 00pa3oBaHus

«>xeBCKM rOCYIapCTBEHHBIN TeXHU4ecKui yHuBepcuteT umenu M.T. Kanamuukosay
(B® ®I'bBOY BO «MxI'TY umenu M.T. KamamaukoBay)

O1neHoYHbBIE cpeacrea
mo TMCHUIIJINHE

Mamepuanosedenue

crrermabHOCTh: 24.05.01 «[IpoekTpoBanue, IPOU3BOJICTBO M DKCIUIVATAIIUA DPAKET M PAKETHO-
KOCMHUYECKHNX KOMILJIEKCOBY,

crnenranu3anys: «PakeTHO-KOCMHUYECKHE KOMITIO3UTHBIE KOHCTPYKIIMH

ypOBEHb OOPA30BAHMSI: CIICIIUATUTET
¢dbopma oOyueHus: ouHas

o61ua51 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT: 6 3a4eTHBIX €IUHHIIBI
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OueHo4YHbIE CpecTBA
OrnenuBanue GopMUPOBaHNE KOMIIETCHIIUN IPOU3BOANTCS HA OCHOBE Pe3yIbTaTOB O0yUCHUS,
MPUBEJICHHBIX B II. 2 padoueit mporpammel 1 DOC. CBs3b pa3aenoB KOMICTCHIIUN, HHIUKATOPOB U
dbopM KOHTPOJS (TEKYIIET0O W MPOMEKYTOYHOTO) yKazaHbl B TaOiuie 4.2 pabouell mporpamMmsl
JTUCIUIUIAHBL.

O1eHOYHEIC cpeacrBa COOTHCCCHBI

HHAUKaTOpaMu JOCTUKCHHA KOMIICTCHIINH MMPEACTABIICHBI HUXKC.

C pe3ylbTaTaMH OOYYCHHUS TIO JUCHUIUIMHE W

- KJTaCCH()MKALINIO MaTEPHAJIOB (B TOM
YHCIle KOMIIO3UIMOHHBIX MAaTEPUAJIOB),
UX CBOWCTBA ((pHU3NIECKHE, XUMITYECKHE,
TepPMUYECKHe), 00IaCTH MPUMEHECHHS B
PaKETHO-KOCMUYECKOW TEXHHKE U
CIIOCOOBI POU3BOJICTBA;

- METO/IbI CO3/IaHUsI MaTEPUAIIOB, a TAKKE
TCXHOJIOTUIO IPOU3BOJACTBA U
TEXHOJIOTHYECKU I mpouecc 1mo ux
CO3JJaHUIO;

- METObI HUCHBITAHUN U KOHTPOJIA
KauecTBa M3JEIHH PAKETHON TeXHUKH,
W3TOTOBJICHHBIX U3 TIOJHMEPOB,
METaJUIOB, CIIABOB M KOMITO3HLIMOHHBIX
MaTepHaoB.

JIOB, X CBOMCTBA ((pu3nuec-
KHe, XUMUYECKUe, TepMHUYeC-
KHe), 00JIaCTH IPUMECHEHUS B
PaKETHO-KOCMUYECKON TEXHHU-
K€ U CIOCOOBI TPOU3BOICTBA;
METO/Ibl CO3IaHUS MaTepua-
JIOB, & TaK)KE TEXHOIIOTHIO
MPOM3BOCTBA U TEXHOJIOTHUe-
CKMH IPOLECC 110 UX CO3/1a-
HUIO; METOJIbI UCITBITAHUN 1
KOHTPOJIA KayecTBa U3JIeUN
PaKETHOM TEXHUKH, U3rOTOB-
JICHHBIX U3 MTOJUMEPOB, Me-
TaJIOB, CIIABOB U KOMIIO3H-
IIMOHHBIX MaTEpPHAIIOB.

32. JIokyMeHTaIuIo Ha KOH-
CTPYKLIMH U3JETUS PAKETHOU
TEXHHUKH, COOPOYHON OCHACT-
KH ¥ UCTIBITATEBHOTO CTEHI0-
BOro 000py10BaHUs Ha CXOJ-
HBIE arperartbl U OJTHOMMEH-
HBIE€ UCTIBITAHVS; TEXHOJIOTHU
cOOpKH, HCIIBITAHUN MaTepua-
JIOB, U3JIENIUN U arperaros,
OCHOBBI OpraHM3aIllH MTPOU3-
BOJICTBA, TPYy/Ja U YIPaBJICHUS,
a TaK)Ke OCHOBBI YIIPaBJICHUS
MEPCOHAIOM; METOJIbI U TIpHe-
MBI IKCTIEPUMEHTAILHBIX 1
OTIBITHBIX paboT, a TaKxKe
CpeJICTBA aBTOMATH3AIINH B
arperaTHo-cOOpPOYHOM
MIPOM3BOICTBE.

V¥1. Ucnonb30BaTh HOBBIE
KOHCTPYKIIMOHHBIE U TEILI03a-
NIMTHBIE MATEPUAITBI, TIOJIAME-
PBI ¥ TUTACTMACCHI B IIPOU3BO/I-
CTBE U3EIUN PAKETHOM TeX-
HUKH; OCYIICCTBIISATh MEXaHH-
4ecKy0 00paboTKy 1 UCTIBITA-
HUSI KOMIIO3UIIMOHHBIX Mate-
pHaJoB, METAIJIOB U CILUIABOB;
OTIPEEIATH IKCILTyaTalliOH-
HbIE CBOMCTBA MaTEpPHAJIOB,

Ne PesyabTaT 00y4enns @opMBI TEKyIIero 1
KO}IBI KOMIICTCHIUU U UTHAUKATOPOB

n/n (3HaHuﬂ, YMEHUs U HaKblKl/l) MPOMEKYTOYHOI'0O KOHTPOJIA

1 [IK-10.1. 3nats: 31. Knaccudukanuto marepua- | JlaboparopHsie paboTh No

1,234
[IpakTtudeckue paboThr Ne
1-8.
TectupoBanue 1o
paszmenam:

1. «Kpucramnnyeckoe
CTPOEHHUE METAJUIOB U
CIJIAaBOB»

2. lnarpamMma «oKese3o-
YIIIepPOI»
KonTponbeasie paboTst 1,2
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HCIIOJIb3YEMBIX B PAKETHOMN
TEXHHKE.

H1. HaBeikamu KOHTpOIIS
BBITIOJIHEHHS TPEOOBaHHUH,
YCTaHOBJICHHBIX B KOHCTPYK-
TOPCKOI TOKyMEHTaluu, Ha
M3TOTOBJIEHUE U UCIIBITAaHUS
CUCTEM, arperaTton, COCTaBHBIX
YacTe u u3Jieuid pakeTHOM
TEXHUKHU U3 KOMIO3UTHBIX Ma-
TE€pHUAJIOB; METOJIaMH TOJTy4de-
HUS HTHPOPMAIHHA O HOBEHIITNX
TEIUIO3aITUTHBIX U KOMITO3U-
LMOHHBIX MaTepuaax, oJju-
Mepax | IJIacTMaccax paKeT-
HOW T€XHHUKH, O TIEPEIOBOM
OTEYECTBCHHOM U 3apyOex-
HOM OIIBITC IPUMCHCHHA Ma-
TEPHUAJIOB B 00JIACTH TEXHUKU
1 TCXHOJIOTUU PAKETHBIX KOM-
TUIEKCOB; HH(pOPMALIUEH 0 HO-
BBIX KOHCTPYKITHOHHBIX MaTe-
puanax u ux (PU3UKO-XUMHYe-
CKHX XapaKTepUCTHKaX.

I1K-10.2. YMmeTh:

- UCIIOJIb30BaTh HOBEIC
KOHCTPYKIMOHHBIC ¥ TETUIO3AIIUTHEIC
MaTepHabl, IIOJIMMEPHI U TIACTMACCHI B
MIPOU3BOJCTBE U3ACIUN PaKETHON
TEXHHUKH,;

- OCYIIECTBIIATH MEXaHIMUECKYIO
00paboOTKy U UCTIBITAHUS
KOMITO3UITHOHHBIX MaTepUaNIOB,
METAJJIOB U CILJIABOB;

- OTIpeNIeNsITh SKCILTyaTalluOHHbIE
CBOICTBa MaTepHAIIOB, HCIIOIb3yEMBIX B
PAKETHOM TEXHHKE.

31. Kitaccudukanuio
MaTepHUaloB, UX CBOWCTBA
(pu3nveckne, XUMUIECKHE,
TEPMHUYECKHUE), 00JIaCTH
MIPUMEHEHHS B paKEeTHO-
KOCMHYECKOU TEXHUKE U
CIOCcOOBI IPOU3BOICTBA;
METOAbI CO3JaHUs
MaTepUasoB, a TAKKE
TEXHOJIOTUIO IMTPOU3BOJICTBA U
TEXHOJIOTUYECKUI MPOLECC MO
WX CO3JaHHIO; METOTBI
WCIIBITAHUIN W KOHTPOIIS
KadecTBa U3/EJINN PAKETHOU
TEXHHKH, U3TOTOBJICHHBIX U3
MOJIMMEPOB, METAJLIOB,
CIIZTaBOB 1 KOMITO3UITMOHHBIX
MaTepHasoB.

32. JlokyMeHTanuIo Ha
KOHCTPYKIUHA U3EIIH
PaKETHON TEXHUKH,
cOOpPOYHON OCHACTKH U
WCIBITATEILHOTO CTEHIOBOTO
000pyIOBaHUS HA CXOTHBIC
arperartbl 1 OJTHOMMEHHBIC
WCTIBITAHUS; TEXHOJIOTHH
cOOpKH, UCITEITAaHUI
MaTepualioB, U3JEIUI 1
arperatoB, OCHOBBI
OpraHu3allfy MTPOU3BOCTBA,
TpyZla ! YIIPABJIEHHU, a TAKKE
OCHOBHI YIIPaBICHHS
MEPCOHAIIOM; METOJIbI H
IPUEMbI OKCIICPUMCHTAJIbHBIX

JlaGoparopHsie paboThl No
1-4.
[IpakTiaeckue padoTer Ne
1-8.
TectupoBanue 1no
paszmenam:

1. «Kpucranmuaeckoe
CTpPOEHHE METAIIJIOB U
CIJIAaBOBY
2. lmarpamMma «Kese30-
YTIEPOI»
KonTponbasie paboTst 1,2
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Y ONBITHBIX PadoT, a TAKKE
CpeIcTBa aBTOMATU3alUU B
arperaTHo-cOOPOIHOM
MIPOU3BOICTBE.

V1. Ucnionp30BaTh HOBBIE
KOHCTPYKLIMOHHBIE U
TEIUI03aLIUTHBIE MaTepHabl,
MOJIUMEPBHI U MIaCTMACCHI B
MPOU3BOJICTBE U3JIEIUN
PaKETHON TEXHUKH;
OCYIIECTBISATh MEXaHUUYECKYIO
00paboTKy 1 UCTIBITAaHHS
KOMIIO3UIIMOHHBIX
MaTepuaoB, METAIIIOB U
CIUIABOB; ONPEEIIATh
9KCIUTyaTallHUOHHBIE CBOHCTBA
MaTepHasoB, UCTIONb3yEMBIX B
PAKETHOM TEXHHUKE.

H1. HaBpikamu KOHTpOIst
BBITIOJIHEHHS TPEOOBaHHUH,
YCTAaHOBJICHHBIX B
KOHCTPYKTOPCKOMU
JOKYMEHTALNH, Ha
HU3TO0TOBJICHUEC U UCIIbITAHUS
CHCTEM, arperaTon, COCTaBHBIX
yacTed U U3IEIUNA PaKeTHOU
TEXHHUKU U3 KOMIIO3UTHBIX
MaTepuaioB; METOJaMHU
MoTy4eHusl HH(hOpMaIuu o
HOBEHIINX TETIO3ALIUTHBIX U
KOMITO3HITMOHHBIX
MaTepHajax, MoJuMepax u
IUIaCTMACCax pPaKeTHOU
TEXHHKH, O TIEPEeI0BOM
OTE€YECTBECHHOM H
3apy0eKHOM OIBITE
IIPUMCHCHUA MaTCpHUAJIOB B
00J1aCTH TEXHUKH U
TEXHOJIOTHH PAKETHBIX
KOMILJIEKCOB; HH(opMarueii o
HOBBIX KOHCTPYKIITMOHHBIX
MaTepHaiax u ux GU3NKo-
XUMHAYECKHX
XapaKTePUCTUKAX.

[IK-10.3. Bnagets:

- HaBBIKaM¥" KOHTPOJIA BBIITOJTHECHUA
TpeOOBaHMii, yCTAHOBICHHBIX B
KOHCTPYKTOPCKOI JOKyMEHTAIUH1, Ha
M3TOTOBJICHUE U HCIIBITAHUS CUCTEM,
arperaroB, COCTaBHBIX YacTel U N3aeIni
PaKeTHO# TeXHUKH M3 KOMITO3UTHBIX
MaTepuaos;

- METOJJaMH TIOTY4YeHHUS HH)OPMAIIH O
HOBENIITNX TCIIO3AaIMUTHBIX U
KOMITO3MIIMOHHBIX MaT€purajiax,
MOoJIMMepax M MIacTMaccax pakeTHOM
TEXHUKH, O TEPETOBOM OTCUCCTBCHHOM U
3apy0eKHOM OTBITE TIPUMEHEHUS
MaTepuaoB B 00JIaCTH TEXHUKU U
TEXHOJIOTUH PAKETHBIX KOMIIJIEKCOB,;

31. Kitaccudukanuio
MaTepuaoB, UX CBOWCTBA
(pusnveckne, XUMUYECKHE,
TepMuUecKkue), odiaacTu
MIPUMEHEHUS B PaKETHO-
KOCMUYECKON TEXHUKE U
CItocoObI PON3BOICTBA;
METOAbI CO3JaHUs
MaTepUasoB, a TAKKE
TEXHOJIOTHIO ITPOU3BOJICTBA U
TEXHOJOTUYECKUIN MPOLECC IO
UX CO3JIaHHIO; METO/IBI
WCIIBITAHUIN M KOHTPOJIIS
KadecTBa U3/CJINI PAKETHOU

JlabopaTtopHsie paboThl No
1,2,3,4
[Ipaktuueckue paboThr Ne
1-8.
TectupoBanue no
pazzenam:

1. «Kpucrammmgaeckoe
CTpPOEHHE METAIIJIOB U
CIUIaBOB»

2. lnarpamMma «GKene30-
yrIepom»
Kontponbnsie padotst 1,2
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- nHpoOpManuei o HOBBIX
KOHCTPYKLIMOHHBIX MaTepHaiax U ux
(hM3UKO-XMMHYECKIX XapaKTEePUCTHKAX.

TEXHUKH, U3TOTOBJICHHBIX U3
MOJIMMEPOB, METAJUIOB,
CIUIABOB U KOMIIO3ULIMOHHBIX
MaTepHajoB.

32. lokyMeHTanuio Ha
KOHCTPYKLIMH U3IEIIHS
PaKETHON TEXHUKH,
CcOOPOYHON OCHACTKH U
UCTIBITATEJIEHOTO CTEHAOBOIO
000pyIOBaHUs Ha CXOHbBIC
arperaTbl 1 OJHOUMEHHBIE
UCTIBITAHUS; TEXHOJOTHU
cOOpKH, UCITBITAaHIH
MaTepUaJIOB, U3AEIUN U
arperaToB, OCHOBBI
OpraHu3alyy IPOU3BOACTBA,
TpyZa ¥ yIpaBJICHHs], a TAKKE
OCHOBBI YIIpaBJICHUSI
MEPCOHAJIOM; METOABI U
MPUEMBI 3KCTIEPUMEHTATBHBIX
Y ONBITHBIX PadoT, a TAKXKE
CpeICTBa aBTOMATU3aLUU B
arperaTHo-coOOpOYHOM
MIPOU3BOICTBE.

V1. Ucnonb30BaTh HOBbIE
KOHCTPYKLIMOHHBIE U
TEIUTO3AIUTHBIC MaTEPUAIIBL,
MOJIMMEPHI U TUIACTMACCHI B
MIPOU3BOACTBE U3ICIHIA
PaKETHOU TEXHUKU;
OCYIECTBIISTh MEXaHHUYECKYIO
00pabOTKy 1 UCTIBITAHHS
KOMITO3ULIMOHHBIX
MaTepHaIoB, METAIIIOB U
CILIABOB; OTPE/IEIATh
9KCIUTyaTallMOHHBIE CBOMCTBA
MaTepHajoB, UCIOIb3yEMBIX B
PAKETHOM TEXHHUKE.

H1. HaBpikamu KOHTpOIst
BBITIOJIHEHUS TPEOOBaHUH,
YCTaHOBJICHHBIX B
KOHCTPYKTOPCKOH
JOKYMEHTALIH, Ha
W3TOTOBJICHUE W UCTIBITAHUSI
CHUCTEM, arperaToB, COCTaBHBIX
qacTel U U3AEIHNi paKeTHON
TEXHUKHU U3 KOMIIO3UTHBIX
MaTepHajoB; METOJIAMH
MOJTy4eHUs] HH(POPMAaLIUHU O
HOBEHIINX TETJIO3ALIUTHBIX U
KOMITO3UITHOHHBIX
MaTepHaiax, moJuMepax u
TIaCTMAcCcax paKeTHOU
TEXHHUKH, O MEPEI0BOM
OTEYECTBEHHOM U
3apy0eKHOM OITBITE
NPUMEHEHHUS] MaTepUaJIOB B
00J1acTH TEXHUKH U
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TEXHOJIOTHH PAKETHBIX
KOMIIIEKCOB; HH(popMaIuei o
HOBBIX KOHCTPYKITHOHHBIX
MaTepuanax u ux (Qpusuko-
XUMHYCCKHX
XapaKTePUCTHUKAX.

TIK-11.1. 3HarTs:
- TOKYMCHTAIUIO Ha KOHCTPYKITHH

U3JIeNUs paKeTHOH TeXHUKH, cCOOpOUHOM
OCHACTKH U UCTIBITATEJILHOTO CTEHJOBOTO
000pyIOBaHMs Ha CXOHBIC arperarsl 1

OJTHOMMEHHBIC HCITBITAHS;
- TEXHOJIOTUH COOPKH, UCIIBITAHNH
MaTepuaoB, U3JICIUH U arperaTos,

OCHOBBI OpPTaHM3aIMY IPOU3BO/ICTBA,
TpyZla ¥ YIPaBICHHUS, a TAKKE OCHOBBI

YTIPaBIICHUS IEPCOHAIIOM;
- METOJIbI ¥ IPUEMBI

IKCIICPUMCEHTAJIBHBIX U ONIBITHBIX pa60T,
a Tak)Ke CPeJICTBA aBTOMATH3AINU B
arperaTHo-cOOPOYHOM IIPOH3BO/ICTBE.

31. Kitaccudukanuio
MaTepHajoB, HX CBOMCTBa
(busmueckue, XUMHUIECCKHE,
TepMUYECKHUE), 00J1acTH
MPUMEHEHUS B PAKETHO-
KOCMHMYECKON TEXHUKE U
CITOCOOBI IPON3BOICTBA;
METO/BI CO3/IaHUs
MaTepHajoB, a TAKKe
TEXHOJIOTHIO POU3BOJICTBA U
TEXHOJIOTHUECKHI MPOIIECC 110
UX CO3JIaHHIO; METOJIBI
WCIIBITAHUIN W KOHTPOIIS
KauecTBa U3ACIUN PaKEeTHOU
TCXHHUKHU, U3T'OTOBJICHHBIX M3
MOJIMMEPOB, METAILIIOB,
CIUTABOB ¥ KOMITO3UITMOHHBIX
MaTepHajoB.

32. JIokyMeHTaIuIo Ha
KOHCTPYKITUH U3]IEITHS
PaKETHOU TEXHUKH,
CcOOPOYHON OCHACTKH U
HCIBITATENIEHOTO CTEHIOBOTO
000pymOBaHUS HA CXOIHBIE
arperatbl U OJHOUMCHHBIC
UCIIBITAHUA,; TCXHOJIOINHU
CcOOpPKH, HCITBITAHUN
MaTepualioB, U3AEIUN 1
arperaToB, OCHOBBI
OpraHm3aIlfH MTPOU3BOICTBA,
TpyJa " yIpaBJICeHUs, a TAKKE
OCHOBBI YIIpaBJICHHUA
MEPCOHAIIOM; METOJIBI H
MIPUEMBI SKCIIEPUMEHTAIBHBIX
Y ONBITHBIX PadoT, a TAKXKE
CpeJcTBa aBTOMATU3AIMH B
arperaTHo-coOOpOYHOM
MIPOU3BOICTBE.

V1. Ucnionp30BaTh HOBBIC
KOHCTPYKLHOHHBIE U
TEIUIO3AIUTHBIE MaTEPUAIIBL,
IMOJIMMEPHI U IIIaCTMACCHI B
MPOM3BOJCTBE U3ACTHI
PaKeTHOM TEXHUKH;
OCYIIECTBIISTh MEXaHMUECKYIO
00paboTKy 1 UCTIBITAHHS
KOMITO3UIIMOHHBIX
MaTepHajoB, METAJIOB U
CILIABOB; OTIPE/IEIATh
9KCITyaTallMOHHBIE CBOHCTBA
MaTepHajIoB, UCIOJIb3yEMBIX B
PAKETHON TEXHHUKE.

JlaGopatophsbie paboTbl Ne
1,2,3,4
[IpaxTraeckue padboTsr No
1-8.
Tectuposanue 1o
paszmenam:

1. «Kpucrammmaeckoe
CTPOEHHUE METAJUIOB U
CIIJIAaBOBY
2. JlnarpaMma «Keie3o-
yIIepoOa»
Kontponbusie pabotst 1,2
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H1. HaBbikamu KOHTpOJIS
BBITIOJTHEHHS TPEOOBaHHUH,
YCTAaHOBJICHHBIX B
KOHCTPYKTOPCKOM
JOKYMEHTAI1H, Ha
W3TOTOBJICHUE U UCTIBITAHUS
CUCTEM, arperaTon, COCTaBHBIX
4acTed U U3ACIIUNA PAKETHOU
TEXHUKHU U3 KOMIIO3UTHBIX
MaTepuanoB; METOAAMHU
MOJy4eHus] HHPOPMAaLIUHU O
HOBEHININX TEIIO3ALIUTHBIX U
KOMIIO3UIIMOHHBIX
MaTepuanax, NoJuMepax u
rjiacTMaccax pakeTHOH
TEXHUKH, O IEPEIOBOM
OTEYECTBEHHOM U
3apy0e)KHOM OITBITS
NIPUMEHEHUS] MaTepUaJIOB B
001aCTH TEXHUKH U
TEXHOJIOTMH PAKETHBIX
KOMIUIEKCOB; WH(pOpMAIHEH O
HOBBIX KOHCTPYKIIMOHHBIX
MaTepHuaiax u ux GU3UKo-
XMMHUYECKUX
XapaKTepUCTUKAX.

IIK-11.2. Y™meTs:

- CTaBUTH 3aJ]a4ll TEXHOJIIOTHYECKUM
610p0 MIPOU3BOJCTBEHHBIX
MOZIpa3/ieNieHUii arperaTHO-COOPOYHOTO
MIPOM3BOJICTBA U OKA3HIBATh
TEXHUYECKYIO IIOMOIIb TEXHOJIOTaM B
PELICHUH CIIOXKHBIX BOIPOCOB OTPAOOTKH
Y BHE/IPCHUSI TEXHOJIOTHUECKUX
MPOLIECCOB;

- pa3pabaTbIBaTh HOBbIE METO/IBI U
TEXHOJIOTHH COOPKH M MCTIBITAHHS
MaTEepHaJIOB U U3JCIUNA paKkeTHON
TEXHHUKH;

- IPUMEHSATh COBPEMEHHbIE TEXHOJIOTHH
YIpaBIEHUS IEPCOHATIOM.

31. Knaccuduxaruro
MaTepHaJIOB, UX CBOWCTBA
(pu3mveckne, XUMUIECKHE,
TepMuUecKue), odmacTu
MPUMEHEHUS B PaKETHO-
KOCMHUYECKOU TEXHUKE U
CIOCOOBI IPOU3BO/ICTBA;
METO/IbI CO3/IaHUS
MaTepHaJIOB, a TAKXKe
TEXHOJIOTHIO IPOU3BOICTBA U
TEXHOJIOTHYECKUH MPOIIecC MO
WX CO3/IaHHIO; METO/IbI
WCIIBITAHUIN U KOHTPOIIS
KauecTBa U3ACIUN PaKeTHOU
TEXHHMKH, U3TOTOBJICHHBIX U3
MOJIMMEPOB, METAJIJIOB,
CIUTABOB U KOMITO3UITMOHHBIX
MaTepHaIOB.

32. JlokyMeHTaIiIo Ha
KOHCTPYKITUY U3]IEITHS
paKeTHOW TEXHUKH,
cOOpOYHON OCHACTKH H
WCIBITATEILHOTO CTEHIOBOTO
000pyIOBaHUs Ha CXOIHbBIE
arperartbl ¥ OJITHOMMEHHbBIC
WCIBITAHUS; TEXHOJIOT U
COOpPKH, HCITBITAHUN
MaTepUaoB, U3 1
arperaToB, OCHOBBI
OpraHu3allfy MTPOU3BOCTBA,
TpyJa " yIPaBJICHUs, a TAKKE
OCHOBBI YIIPaBJICHHSI

JlaboparopHusie paboTer No
34.
[IpakTiaeckne paboTer Ne
4-8.
TectupoBanue 1o paszaeny
[uarpaMma «keieso-
yIIEepom»
Kontponbasie padoTs! 1,2
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MEPCOHANIOM; METOABI U
MIPUEMBI SKCTIEPIMEHTATbHBIX
Y OTIBITHBIX PaboT, a TAKXKe
CpeJICTBA aBTOMATHU3aIMH B
arperaTHo-cOOPOIHOM
MIPOM3BOICTBE.

VY1. Ucnionb30BaTh HOBBIE
KOHCTPYKIOHHBIE U
TEIUIO3alIUTHRIE MaTePHaJIbI,
MOJIMMEPHI U TUIACTMACCHI B
MIPOU3BOACTBE U3EIUN
paKeTHON TEXHUKH;
OCYIIECTBIISTh MEXaHHIECKYTO
00paboOTKy M HCIIBITAaHHS
KOMIIO3UIIHOHHBIX
MaTepraioB, METAJIOB U
CIUIaBOB; ONPEAETATH
3KCIUTyaTallMOHHbIE CBOMCTBA
MaTepHajoB, UCTIONH3yEeMbIX B
PAKETHOM TEXHHUKE.

V2. CtaBuTh 331249
TEXHOJIOTHYECKUM OI0pO
MIPOU3BOACTBEHHBIX
[OAPAa3/eIICHUN arperaTHo-
cOOPOYHOT0 TIPOU3BOICTBA U
OKa3bIBaTh TEXHHUYECKYIO
MTOMOIIIb TEXHOJIOTaM B
PELIEHNH CIIOKHBIX BOIIPOCOB
OTpabOTKH ¥ BHEJIPEHUS
TEXHOJIOTHYECKUX MTPOIECCOB;
pa3pabaThiBaTh HOBBIC METOIbI
Y TEXHOJIOTUU COOPKU U
WCTIIBITAHUS MAaTEPHUAJIOB U
U3EJIUI paKeTHOM TEXHUKH;
MPUMEHSTh COBPEMEHHEIE
TEXHOJIOTHH YIIPABICHUS
MIEPCOHAIIOM.

H1. HaBeikamu KOHTpOIIS
BEITIOJTHEHHS TPEOOBAHMIA,
YCTaHOBJICHHBIX B
KOHCTPYKTOPCKOM
JIOKyMEHTAI|H, Ha
W3TOTOBJICHUE U UCITBITAHUS
CHCTEM, arperaTtoB, COCTaBHBIX
4acTell U U3AEIINNA PAKETHOU
TEXHUKHU U3 KOMIIO3UTHBIX
MaTepHajIoB; METOIaMH
MOJy4YeHus] HHPOPMAIIUHU O
HOBEHIINX TETJIO3ALIUTHBIX U
KOMITO3UIIMOHHBIX
MaTepuraniax, MoJMMepax u
IJIacTMaccax pakeTHOMN
TEXHHKH, O IEPETOBOM
OTEYECTBEHHOM H
3apyOE’KHOM OIIBITE
NPUMEHEHUS] MaTEepUaJIOB B
00nacTH TEXHUKH U
TEXHOJIOTHH PAKETHBIX
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KOMIUIEKCOB; WH(pOpMAITHEH 0
HOBBIX KOHCTPYKIIMOHHBIX
Marepuaiax u ux GU3uKo-
XUMHYECKUX
XapaKTePUCTHUKAX.

H2. [IpoBeneHus MpOBEPOK U
COTJIACOBAHMUS
TEXHOJIOTHYECKUX MPOIECCOB
Ha cOOpKy arperaTtoB, MOHTaX
Y UCTIBITAHHS CUCTEM, a TAKKE
Ha UCTIBITAHUS U3JICITUN;
CO3aHUS MapUIpyTa COOPKH H
WCIIBITAHUS arperara,
W3JIENHS;, OTIPEACIICHUS
TPYAOEMKOCTH Ka)KJOTO dTara
COOPKH M HCTIBITAHUS, a TAKKe
napajuieIbHBIX U
MOCJIEI0BATENLHBIX ATAIIOB
COOPKHM HOBBIX arperaToB u
W3AEJIUI pAKETHOW TEXHUKH.

[1K-11.3. Bnagets HaBBIKaMHU:

- IPOBEACHUS MIPOBEPOK U COTIIACOBAHUSA
TEXHOJIOTHYECKUX MPOIIECCOB Ha COOPKY
arperaToB, MOHTaX W UCTIBITAHUS
CHCTEM, a TAK)KE Ha UCTIBITAHHS M3
- CO3JIaHMs MapuIpyTa COOpKH U
UCTIBITAaHUS arperaTa, u3eius;

- OTIPEETICHUS TPYIOEMKOCTH KaXKI0TO
9Tarna cOOPKU M UCIIBITAHNUS, A TAKXKE
HapanjeabHbIX U TOCIeA0BaTEeIbHbBIX
3TanoB COOPKU HOBBIX arperaTtos u
W3/1eJINH PAKETHON TEXHUKHU.

31. Kinaccudukanunio
MaTepHualoB, UX CBOWCTBA
(pu3nveckne, XUMUIECKHE,
TEPMHUYECKHUE), 00JIaCTH
MIpUMEHEHUS B PAKETHO-
KOCMHYECKOU TEXHUKE U
CIOCOOBI TIPOU3BO/ICTBA;
METOAbI CO3JaHUs
MaTepUasoB, a TAKKe
TEXHOJIOTHIO POU3BOJICTBA U
TEXHOJIOTUYECKUH MPOLECC MO
UX CO3JIAaHHIO; METOJIBI
WCIIBITAHUIN U KOHTPOIIS
KadecTBa U3/EJINN PAKETHOU
TCXHHUKH, U3TOTOBJICHHBIX M3
MOJIMMEPOB, METAJLIOB,
CIUTABOB U KOMITO3UITMOHHBIX
MaTepHasoB.

32. JIokyMeHTauIo Ha
KOHCTPYKITUH U3]IEITHS
paKETHON TEXHUKH,
cOOPOYHON OCHACTKH U
WCIIBITATENILHOTO CTEHIOBOTO
000pYyI0BaHUs HA CXOHbBIC
arperatbl U OJHOUMCHHBIC
WCIIBITAHUS; TEXHOJIOTHH
COOpPKH, HCITBITAHUN
MaTepualioB, U3JEIUI 1
arperaToB, OCHOBBI
OpraHu3aluy IPOU3BOCTBA,
TpyZla ! YIIPABJIEHHU, a TAKKE
OCHOBBI YIIpaBJICHHUA
MIEPCOHAIIOM; METOBI U
MPUEMBI KCTIEPUMEHTATBHBIX
Y OTIBITHBIX PadoT, a TAKXKe
CpeICTBa aBTOMATH3aLMU B
arperaTHo-cOOpPOYHOM
MIPOM3BOJICTBE.

JlaGoparopHsie paboThl No
3,4.
[IpakTiaeckue paboTer Ne
4-8.
TectupoBanue no pas3aeny
HuarpaMma «kenes3o-
yIIIepom»
Konrtponbasie padoTs! 1,2
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V¥1. Ucnionb30BaTh HOBBIE
KOHCTPYKITHOHHBIE U
TEIUIO3alIUTHRIE MaTepHaJIbl,
MOJIMMEPHI U TUIACTMACCHI B
MPOU3BOJICTBE U3JIEIUN
paKeTHON TEXHUKH;
OCYILECTBIISITh MEXaHHUYECKYIO
00paboOTKy M HCIIBITAaHHS
KOMIIO3UIIHOHHBIX
MaTepHajoB, METAIIIOB U
CILIABOB; OMPEEIATh
SKCIUTyaTallMOHHBIE CBOWCTBA
MaTeprajoB, UCTIOIh3yEeMbIX B
PaKeTHOM TEeXHHKE.

V2. CraButs 3a71a9u
TEXHOJIOTHYECKUM OI0pO
MPOM3BOJCTBEHHBIX
[OAPA3/eJICHUN arperaTHo-
cOOPOYHOTO TIPOU3BOJICTBA U
OKa3bIBaTh TEXHUYECKYIO
MOMOIIb TEXHOJIOTaM B
PEIIeHNH CIIOKHBIX BOIIPOCOB
OTpabOTKU ¥ BHEJIPEHUS
TEXHOJIOTHUYECKHX MPOLECCOB;
pa3pabaThiBaTh HOBBIC METOIbI
Y TEXHOJIOTUHU COOPKU U
UCTIBITAHUS] MaTEPUATIOB U
U3AEJUI paKETHOM TEXHUKH;
MIPUMEHATH COBpEMEHHBIE
TEXHOJIOTHH YIIPABICHUS
MIEPCOHAIIOM.

H1. HaBpikamu KOHTpOIs
BEITIOJTHEHHS TPEOOBAHMIA,
YCTaHOBJICHHBIX B
KOHCTPYKTOPCKOM
JTOKyMEHTAIUH, Ha
W3TOTOBJICHUE W UCTIBITAHUSI
CHUCTEM, arperaToB, COCTaBHBIX
4yacTell U U3ACNIUNA PaKETHOU
TEXHHUKH U3 KOMITO3UTHBIX
MaTepHajoB; METOJIAMH
nmoTydeHusl HH(opMauu o
HOBEWIIINX TETUIO3AIIUTHBIX U
KOMITO3UITHOHHBIX
MaTepHaiax, moJuMepax u
TIaCTMAccax paKeTHOU
TEXHHUKH, O IEPEIOBOM
OTEYECTBEHHOM U
3apy0eKHOM OITBITE
PUMEHEHHUS] MaTepUaJIOB B
00JacTH TEXHUKH U
TEXHOJIOTHH PAaKETHBIX
KOMILJIEKCOB; HH(opMarueii o
HOBBIX KOHCTPYKIIHOHHBIX
MaTepHranax u ux GU3NuKo-
XUMHYECKUX
XapaKTEPUCTUKAX.
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H2. IlpoBeneHus npoBeEPOK U
COTJIaCOBaHUS
TEXHOJIOTHYECKUX MPOIECCOB
Ha COOpPKY arperaTtoB, MOHTaX
Y WCTIBITAHHS CUCTEM, a TaKKe
Ha WCTIBITAHUS U3IENTAN; CO3-
JaHWs MapupyTa cOOpKH U
WCTIBITAHUS arperara, u3zie-
JIUST; OTIPEIENICHUS TPYI0eM-
KOCTH Ka)KJIOT0 3Tamna cOOpKu
Y MCIIBITAHHSA, & TAKKe
MapajuIeIbHBIX U
MOCIIEI0BATENBHBIX ITAIIOB
cOOpPKH HOBBIX arperaTtoB U
W3AEJINI paKeTHOW TEXHHUKH.

TunoBble 3a1aHUs 1151 OLleHUBAHUS (DOPMUPOBAHUS KOMIIETEeHIH A

Haumenosanue: 5x3aMeH
Ilpeocmaenenue ¢ @OC: niepeyeHb BOIIPOCOB
Ilepeuens 6onpocoe 0na nposedenus IK3amena:

1. Kpucrannuueckoe CTpoeHHUE METAIIIOB.

2. Tlomumopduszm MeTaIoB.

3. Kpucrammsanus meramioB. MexaHu3M, KpPHBBIE OXJIAXKICHHS, BIUSHHE CKOPOCTH
OXJIQX/IEHUS Ha YHCIIO LIEHTPOB KPUCTAIIM3ALMU U JUCTIEPCHOCTD CTPYKTYpBI. Juddy3us.

4. Makpoananu3. Ha3snadenue, MeTOABl BBIIBICHHUA MAaKpOCTPYKTYpHL  JledeKTsl,
BBISIBJIIEMbIE TIPU MAKPOAHAIM3E.

5. Mukpoananu3. MeToauka NPUTOTOBICHUS NUM(OB W BBIIBICHUS MHKPOCTPYKTYPHI.
Hasnauenue. Buasl MuUKpoaHanusa.

6. VYmnpyras u rutactudeckas aedopMartus.

7. Paspymenne. MexaHu3M U BHELIHHE IPU3HAKU XPYIIKOTO U BA3KOTO Pa3pyLICHUH.

8. HcnplTanue Ha pacTsiKeHHUE.

9. TBepaoCTh METAIJIOB U METO/IbI €€ OIPEIeICHHS.

10. CBs3b MEXaHUYECKHUX XaPAaKTEPUCTHK C IKCIUTYaTallMOHHBIM TIOBEJICHHIEM METAJIIOB.

11. Koppo3uss MetauioB. Bunael koppo3un. MeXKpUCTaNIMTHAasE KOpPpo3Ust U ee
MIpenynpexaeHUE.

12. CnnaBbl mMetamioB. Buasl B3aMMOAEHCTBHSI KOMIIOHEHTOB CILIaBa: TBEPJbIE PacTBOPHI
(3amenIeHns1, BHEIPEHNUS), XUMHUYECKIE COCTMHEHNUS, MEXaHUYECKHE CMECH.

13. Inarpamma «Fe — FesCy»: ycnoBusi mocTpoeHHs, KOMIIOHEHTHI U (a3bl, UX CTPOECHUE U
CBOMCTBA.

14. Tnarpamma «Fe — FesC»: ga3oBble U CTPYKTypHBIE IPEBPAILLICHHS B CTAJIAX.

15. Hmnarpamma «Fe — Fe3Cx»: (ha30BbIe U CTPYKTYpPHBIC PEBPAIICHUS B UyTYHAX.

16. Kpucramnuzanus ¥ CTpOeHHE CTaJbHOro ciauTka. @opMbl 00pa3yrOUIMXCs KPUCTAIIIOB.
JIukBanus.

17. V3meHeHne CTPYKTYpbl W CBOMCTB cTalnu NpH Topsyei nedopmanuu. AHU3OTPOMUS
ropsiue1e)OpMHUPOBAHHOTO METaJLIA.

18. M3meHeHne CTPYKTYpbl M CBOMCTB CTajdM HpU XOoJogHOW nedopmauuu. Hakien u
pexpuctaumzanus. Kputudeckas creneHs aegopmariui.

19. HM3meHeHue CTPYKTYpHl U CBOMCTB CTAJIM IIPU CBapKe U MEXaHMUYECKOH 00paboTKe.

20. Tepmuueckass oOpaboTKa KakK CpPEICTBO MPHIAHUS NETalsiM HEOOXOJWMBIX CBOWCTB.
Otansl TepMO0OPAOOTKH.

21. TlpeBpamieHus B yIrIepoJUCTOl cTany npy HarpeBe. Kputudeckne TOUKH.

22. Pocrt 3epna ayctenurta. [leperpes u nepexor.
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23. IlpeBpaimenusi B YrJIEpOJUCTOM CTaMM TpPH OXJaxJaeHuu. M3orepMuyeckuii pacman
aycreHuta. C-KpuBasl.
24. Omxur. Temmeparypa HarpeBa, CKOPOCTb OXJIaXJEHHS, IOJy4aeMble CTPYKTypa H
CBOMCTBA. Busbl OT’KHra U UX Ha3HAYCHUE.
25. Hopmanuzanus. Temmeparypa HarpeBa, IIOJlydyaeMble CTPYKTYpbl U CBOICTBa.
Hasnauenue.
26. 3akanka ctajieil: BbIOOp TemIepaTypbl HarpeBa Jis J0- U 3a3BTEKTOMJHBIX CTaJei,
BIIMSIHUE TEMIIEPATYpPbl U JIJIMTEIHOCTH HAarpeBa U BBIIEP/KKHY HA KAUECTBO 3aKaJIKH.
27. 3akanka crajei: crocoObl OXJIaXKAECHUs, 3aKaJIOUHbIE CPE/Ibl, MTOJy4yaeMble CTPYKTYphl U
CBOMCTBA.
28. Bunpl 3aKkaiku: B IBYX Cpeiax, CTylNeHUaTast, U30TEPMHUYECKasl.
29. Otnyck 3akajeHHOW cranu. [IpeBpaimieHuss mpu OTMYyCKe. 3aBHCHMOCTh CBOWCTB OT
TEMIIEPATypbl OTIIyCKa.
30. edektsl TepMOOOPAOOTKH.
31. IoBepxHocTHas 3akajika craieid ¢ HarpeoM TBU. Haznauenue, ocoOeHHOCTH Harpesa,
I10JIy4aeMble CBOMCTBA.
32. TloBepXHOCTHas 3aKaJika CTaJiei C ra30IIaMEHHBIM HarpEeBOM M CTaJICH C TOHWKCHHOU U
perIaMeHTUPyEMOM IIPOKaIMBAEMOCTBIO.
33. Lewmenranus. CymHOCTb mpoliecca, MojiydaeMble CBOHCTBA, HA3HAYCHHE.
34. AzotupoBanue. CyIIHOCTb IIpoIiecca, 10JIydyaeMble CBOMCTBA, HA3HAUCHHE.
35. Hutponemenrtanus. CymHOCTB Mporiecca, MorydaeMble CBOMCTBA, HA3HAUYCHHE.
36. MamunHoCTpouTeNbHbIE CTAIM M cIulaBbl. Kilaccudukauus mo XMMHYECKOMY COCTaBy,
KauecTBY, IPOYHOCTH, HA3HAUEHUIO U JP.
37. MapkupoBKa MalIMHOCTPOMUTEIbHBIX MAaTepUANIOB (CTajied, YyryHOB, aJlOMHUHHMEBBIX U
MEJIHBIX CIIJIABOB)
38. BnusHue yriepoja U IOCTOSHHBIX PUMeECceil Ha CBOMCTBA YIJIEPOIUCTHIX CTaleH.
39. KoHCTpYyKIIMOHHBIE YTIEPOAUCTHIE CTaTu. MapKu U 00J1acTH IPUMEHEHUSI.
40. BnusHuMe JIErMPYIOUIMX 3JIEMEHTOB Ha CBOMCTBAa KOHCTPYKLMOHHBIX JIETUPOBaHHBIX
cTasiel (001re IOJ0KEHus).
41. BnusHue HanboJiee yacTo MPUMEHSEMBIX JIETHPYIOLIMX 3JIEMEHTOB Ha CBOMCTBA CTaleil.
42. Ynydmiaemble yriaepoIuCThIe U JISTHPOBAHHBIC CTAM JUTS JIeTajleid MalllvH.
43. Cranu Ui pexyliero MHCTpYMEHTA: YIIIepOJUCThIe, JIETUPOBAHHBIE, OBICTPOPEKYIIHE.
44. Tsepasble cruaBbl. Pexxyriye cBepXxTBep/ble MaTepuaibl. PexyIias MuHepaloKepaMHKa.
45. Koppo3noHHo-cToiikue cranu. [IpuHuumnel odecrieyeHust KOPPO3MOHHON CTOMKOCTH.
46. AnmromuHMA U ero crasbl. Knaccudukanus. Jledopmupyemsie CIuiaBbl, YIpOUHsSEMbIe
TepMO0OpabOTKOI.
47. AnroMuHMEBBIE CIUIaBBL: 1epopMHUpyeMbIe CIUIaBbl, HE YIPOUYHSIEMbIE TEPMOOOPAOOTKOIM;
JIUTEIHBIE CIUIABHI.
48. Menp n MenHbIe criaBbl. Kitaccudukanmst MeIHBIX cruiaBoB. JlaTyHu.
49. BpoH3BI: COCTaB, CBOWCTBA, HA3HAYCHHUE.
50. Turad u ero ciuiasel. CBONCTBA, Ha3HAYEHHE.
51. TyromaBkue MeTauibl (BosibpaM, MOJIUOICH) U UX CIUIABBI.
52. IlmacTuueckue Macchl: BUIBI, CBOMCTBA, IPUMEPHI TPAKTUIECKOTO TIPUMEHEHUSI.
53. Crekyi0: HEOPraHMYECKOEe, OPraHMYECKOEe, CUTAIIIbI, METAINTIMUECKUE CTEKIIA.
54. Kommo3uimoHHble MaTepuaibl: MPUHIUI HOTy4eHHUs, CTpoeHHe, cBoicTBa. [Ipumepsl
KOMITO3UILIMOHHBIX MaTEPHUAJIOB.
Ilpumep ounema K IK3ameny
MHWHOBPHAYKHU POCCUA
BoTtkunckmii Grmman
®denepanbHOTO rocy1apcTBEHHOTO OIOIKETHOTO 00pa30BaTENBHOTO YUPEKACHUS
BBICIIIEr0 00pa3oBaHus
«M>keBcKMi rocy1apCcTBEHHBIN TeXHUUecKnid yHuBepcuteT nMeHn M. T. KanamnukoBa»
(B® ®I'bOY BO «MxkI'TY umenun M.T. KanamnukoBay)
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buser k 3a4ety ¢ oneHkoi Ne_
1o qucruruimHe «MaTtepuanoBeieHue)
1. Kpucmannuueckoe cmpoenue Memaiiog: MemaiiudecKuil mun césisu, 8U0bl KPUCMALIUYEeCKUX
Aueek, ux napamempul. AHU3OMPONUS KPUCMAILILOS.
2. Tepmuueckas oopabomka. Imanvl mepmooopabomxu.
3. Mawunocmpoumenvuvie cmanu u cnaagvl. Knaccugukayus no Xumuueckomy cocmasy, Kayecmay,
NPOYHOCU, HA3HAYEHUIO U Op.

buter paccmoTpeH u yTBepkIeH Ha 3acenanuu kadeapsl TMull «  » 20
[IpoTokomn Ne
3aB. kadenpoii, K.T.H., JOLEHT. P.M. Bakupos

Kpumepuu oyenxu:
[IpuBenens! B pazuene 2

Haumenoeanue: tect «ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METAIIIIOBY
Ilpeocmaenenue ¢ @OC: niepeyeHs BOIPOCOB IO pa3zeiiaM TUCIUTLTAHBI
Bapuanmuvt mecmoa:

1. Ha3oBuTe OCHOBHBIC TPU3HAKU METAJIOB.

2. HazoBuTe rmaBHyI0 0COOEHHOCTh METANIMYECKOTO TUIIA CBA3H MEXKIY aTOMaMHU.

3. B xakux equHUIIAaX U3MEPSIOTCS pa3MePbl aTOMOB M KPUCTAIUNIMYECKHUX STYEeK?

4. YUem 00bsACHAETCS OBBIIICHHAS AJIEKTPOIIPOBOAHOCTH METAILIIOB?

5. Kakast u3 Tpex KpUCTAUIMYECKUX YK MMEET HAauMEHBIIYIO MIIOTHOCTh ynakoBku: OLIK,
I'IK nmm rekcaronanabHas?

6. Kakas u3 Tpex KpUCTATMYECKUX SYeeK MMEeT HanOOJbIIYIO TUIOTHOCTh ynakoBku: OLIK,
I'IK nmm rekcaronanabHas?

7. CKOJIBKO aTOMOB NPHUXOAUTCS HA OJHY KPUCTAIUIMYECKYIO SYEHKYy THMa OO0BEMHO-
LEHTPUPOBAHHOTO KyOa?

8. CKOJIBKO aTOMOB TMPUXOJUTCS HA OJHY KPHUCTATMYECKYIO  SIUCHKY  THIIa
rpaHeleHTPUPOBAHHOTO Kyba?

9. CKOJIbKO aTOMOB MPUXOJUTCS HA OJIHY TE€KCArOHAJIbHYIO KPUCTAITHYECKYIO STUCHKY?

10. Pacmonoxute OCHOBHBIE THUIIBI KpucTammuuecknx sdeek weramioB (OLK, TI'K,
TreKCaroHAJIbHYIO) B MOPSIKE YBEIUYCHHUS KOJTMYECTBA OOPA3yIOIIUX UX aTOMOB.

11. Yro noHUMAIOT 101 HTOTUMOP(GHBIM MpeBpaiieHuem?

12. Kak nmpoucxoaut noaumopdHoe mpeBpaiieHne (Mexanusm)?

13. Kakue u3 mepeuncieHHbIX HIDKE METAJUIOB HMEIOT TouMopdHbie npespamienus: Fe, Ti,
Al, Cu, Sn?

14. Kakoii u3 nepeyrcaeHHbIX HUKE METAIOB HE UMeeT ouMopdHBIX mpeparenwuii: Ti, Cu,
Sn?

15. Kak usmensiercs yaeiabHblii 00beM Mpu HoduMophHOM npeBpaiieHuu Feqa— Fey?

16. Kak u3meHsieTcs yneiabHbIH 00beM MpH MOJMMOpGHOM TpeBpamnieann Fey— Feq?

17. YBenuumBaeTcs WM yMEHBIIACTCS aMIIUTY/1a KoJieOaHUH aTOMOB OTHOCHUTEIBHO Y3JIOB
KPUCTAJUTMYECKOUN PELIETKU MPU NOBBIILIEHUH TEMITEpaTyphl?

18. C xakuM MpoIEeCcCCOM, MPOUCXOIAIIMM HAa ATOMHOM YPOBHE, CBSI3aHO YMEHBIIICHHE
MPOYHOCTH U YBEJIMYEHNE MIIIACTUYHOCTH METAJUIOB MPU MOBBIIICHUH TEMIIEPATypPbl?

19. Yro nponcxoauT ¢ TeMIepaTypoil B MOMEHT MEPEXO0AA U3 TBEPAOTO B )KHUJIKOE COCTOSTHUE?

20. YTo mpoUCXOUT € TEMIIEpATypOil B MOMEHT MEpexoAa U3 KUAKOTO B TBEPAOE COCTOSIHUE?

21. B xakOM COCTOSIHMM HaXOJASATCA aTOMbI Cpa3y MOcie pacIjiaBlIeHUs] MeTayia?

22. B KaKOM COCTOSIHUM HaxOJSITCSI aTOMBI JKUJIKOTO METajlla, HArPETOro0 3HAYMTENIbHO BBIIIE
TOYKH TIJIABJICHUS?

23. B KakOM COCTOSTHUM HaXOMSTCSI aTOMBI KHUAKOTO MeTaia IpU TeMIeparype, OJU3Koi K
TOYKE 3aTBEP/ICBAHUS?
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24. Yem 00BsICHSICTCS HATMYKME TOPU30HTAIILHOMN TUTOMIAAKN HAa KPUBOW OXJIaXKICHUSI BO BpeMs
3aTBepAEeBaHus MeTaia?

25. HaunnHasi ¢ Kakoro MOMEHTa KPUCTAILIM3YIOUIMKACS METAUl CUMTAIOT HaXOASIIUMCS B
TBEP/IOM COCTOSIHUU?

26. HaunnHas ¢ Kakoro MOMEHTa IUIABSIIUICS MeTalyl CYMTAIOT HAXOAALIMMCSA B JKUAKOM
COCTOSIHUH?

27. KakoBO KPUCTAINIMYECKOE CTPOCHHUE pealIbHOTO MeTasiia?

28. Kakue meTamuisl MOTYT 00pa3oBBIBaTh MEXKIY CO0O0M TBEpAbIE PacTBOPHI 3aMEIICHUS C
HEOIPaHUYEHHOU PaCTBOPUMOCTHIO?

29. Ilpu kaKux yClIOBUSAX METAJIbl 00pa3yrOT TBEP/Ible PACTBOPHI 3aMELIECHUS C OTPaHUYEHHON
PacTBOPUMOCTHIO?

30. Kakue snemMeHTbl MOTyT 00pa30BbIBaTh ¢ METaJIaMU TBEP/Ible PACTBOPHI BHEAPEHUSA?

31. Ilpu Kakux yclIOBHUSX METaJLIbl HE 00pa3yoT TBEPAbIX PACTBOPOB BHEAPEHUS?

32. B kakux mMecrax KpUCTAJUIMYECKON PELIETKH HAXOIATCS aTOMbI PACTBOPEHHOI'O 3JIEMEHTA
IIp1 00pa30BaHUU TBEP/IBIX PACTBOPOB BHEAPEHUs?

33. B kakux MecTax KpUCTAJUIMYECKOW PELIETKH HaXOJATCS aTOMbI paCTBOPEHHOI'O0 MeTasula
Ip1 00pa30BaHUU HEMPEPHIBHBIX TBEP/bIX PACTBOPOB 3aMEILEHUs?

34. CsoOonmnoe mpoctpanctBo B OILlK-pemetke (OOKOBbIE OKTadpHUECKHUE TOJOCTH)
npumMepHo B 1,5 pasza mensiue, uem B ['LIK-pemerke (BHyTpeHHn 00beM KyOa). Kakoii mpakTuuecku
3HAYMMBIH [TpOIeCcC 3aBUCUT OT 3TON pa3HUIIbI?

35. Kakue u3 pacTBOpPEHHBIX aTOMOB (BHEAPEHHBIE WJIM 3aMEIIAIOLINE) CHIIbHEE MCKaXKatoT
peLeTKy, TOPMO3AT AUCIOKAIMH U TOBBILAIOT POYHOCTH?

36. Kakoii U3 TBepIbIX pacTBOPOB 00JIaAaeT HAUOOJIBIIEH MPOYHOCTHIO: TBEPIBIA PACTBOP
3aMEIIEHUs] C HEOIPAaHMYEHHOW PacTBOPHUMOCTBIO, TBEP/bI PAacTBOP 3aMEIICHUS C OrPaHUYEHHOM
PacTBOPUMOCTBIO UJIU TBEP/bIA PACTBOP BHEIPEHUS?

37. Kakoil u3 TBepAbIX pacTBOPOB 001aJaeT HaAMMEHBIIEH MPOYHOCTBHIO: TBEPJBIH PacTBOP
3aMEIIECHNs] C HEOTPAHMYEHHOW PacTBOPUMOCTBIO, TBEPABIA PACTBOP 3AMEILECHHS C OTPaHU4YECHHOU
PacTBOPUMOCTBIO WIIN TBEPAbII pacTBOp BHEAPEHUS?

38. Kak ¢ roBsIrenneM conepskanmst mpumeceit merstercs (TV) mpourocts (IT), miacTHaHOCTS
(ITm), remneparypa mnasienus (T)?

39. KakoB mexanu3m auddy3uu atoMoB ¢ MaibiM auamerpom (C, H, N)?

40. Kakoe BnusiHue Ha U QY310 aTOMOB OKa3bIBAIOT 1€(EKThl KPUCTAIIMUECKON PEIeTKH
10 TPaHMIIaM 3€pPEH B peabHOM MOJUKPUCTAIIIMUECKOM MeTajuie?

41. Kak mpoucXoIUT B KpUCTAJUIMYECKON pemeTke Aud@y3us aToMOB, UMEIOIINX OIU3KHE
aTOMHBIE PaJNYChl C aTOMaMU OCHOBHOT'O MeTasuia?

42. Kak BeayT ce0st aTOMBbI B KPUCTAINTMUECKOM pEIIeTKe IOCIIe CHATHS Harpy3KH Ipu ypyrou
nedopmarun?

43. B xakoil pemieTke Jierdye oCyIecTBIsSETCs IUIacTHUecKas qegopmanus: B uaeanbHoi (0e3
ne(eKTOB) WK C HATMYUEM BaKaHCUM, JTUCTOKAIU U ap.?

44. Tlo HampaBJIEHHMIO KaKUX IJIOCKOCTEH KPHUCTANIMUYECKOM peleTkn Hauboisiee JIEerko
MIPOUCXOIUT TMEPEeMEIIEHUE aTOMOB Tipu iepopmaruu?

45. Kak BenyT ce0s aTOMBI B KPUCTALTHUYECKOM peleTke MpH MIacTUYecKoi qegopmanuu?

46. Kak msmensiores (TV) MexaHmdeckne XapakTepUCTHKE MeTasia Ipy Hakyene?

47. B xakoM citydae notpedyercs 6osblliee yCuiIne: Mpu pa3pylieHuH MeTajlla MyTeM OTpbIBa
WM ITyTeM cpe3a’?

48. Yem o0ycrioBIeHa aHU30TPOITHS peaTbHOTO MeTaia?

49. Kaxoii THII KpUCTAJUTMYECKOM peleTKH HabIoJaeTcs y a-xKenesa’?

50. Kakoii TiIT KprCTAIITMYECKON PEeNIeTKH HAO0aaeTcs y y-xKenesa?

51. B xakoMm TemnepaTypHOM HHTEpBaJIe CyLIECTBYET OL-)KEIE307

52. B xakoMm TeMIepaTypHOM HUHTEPBAJIE CYIIECTBYET Y-KEI€307

53. Yro 0603HaUaET TEPMUH «OIMKHUN TOPSIIOK B PACTIOIOKEHUH aTOMOBY?

54. B kakoM COCTOSIHMM HaxXOJIATCSl aTOMbI METajlJla, HArPEeTOro BhILLIE TOYKU KUTIEHUS?

55. YUro Takoe nucnokauus?
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56. Uto Takoe BakaHCHS?

57. Uto Takoe «aToM B MEXA0Y3JIUN»?

58. B kakux MecTax y peaJibHOTO MOJTMKPUCTAIUTMIECKOTO MeTa1a HabJIto1aeTcst HanOoJIbIast
KOHIIEHTpAUs JePEKTOB PEIICTKU?

59. Yem oObscHseTcss Oojiee BBICOKash MPOYHOCTh TBEPIBIX PACTBOPOB BHEIPEHUS IO
CPaBHEHHUIO C TBEPJBIMU PACTBOPAMHU 3aMELIEHUS C HEOTPAHUUYEHHON PacCTBOPUMOCTbIO0 KOMIIOHEHTOB
Ipyr B Apyre?

60. Uto Takoe nuddysus?

61. Kak nmpoucxoaut miactuyeckas Aegopmariusi moIuKpuCcTauIMuecKoro Merasmuia’?

62. Kakoii Bug OyaeT uMeTh pa3pylleHHe, eclid TPEIIMHA PaCIpOCTPaHIEeTCA MO TpaHHUIaM
3epen?

IIpumep Tectr Ne 1 «ATOMHO-KPHUCTAJUIMYECKOE CTpOCHHE, AE(PEKThl KPUCTAJUIMYECKOTO
cTpoeHust, McripiTaHue METauioB U CILJIABOBY

Bapuant 1
1. K kakomy muny Kpucmaiiudeckou cmpyKmypbl OMHOCUMCSA NPUBEOCHHAS HA PUCYHKE
IeMEeHMAPHAsL AYEUKa KPUCMATIUYeCKOU peuemKku?

2. Umo maxkoe oucnoxayus?

1. OTo nuHEelHbIe Ae(EKThl KPUCTAIIIOB, BO3HUKAIOIINE B IPOLIECCE POCTA WIIH TIACTHIECKOH
nedopmanuu.

2. DTO CIIOCOOHOCTH OTJENBHBIX METAJUIOB 00PA30BBIBAThH PA3IMYHBIE THUITBI KPUCTAIUTHYECKIX
pELIETOK.

3. DTo ucnbITaHUE HA YJApHBII U3TrHo.

4. DTO KOppO3Us METAIIIOB.

5. 910 nonuMoppuU3M METaIIIOB.
3. Cnocobrocms Memanios cOnpoOmMuBIamsCs 60A6IUSAHUIO 8 HUX KAKO20-TUO0 mend, HA3bl8aemcsl.

1. IImacTuyHOCTHIO.

2. YOpyrocrslo.

3. TBepaocThiO.

4. Y napHoil BA3KOCTBIO.

5. BpeMeHHBIM CONIPOTHUBIICHUEM.
4. Ymo maxoe snemeHmapHas KpUcmaiiuveckas aueuxa?

1. Tumn KprCTAIUIMYECKON PELIETKH, XapaKTEPHBIN I TaHHOIO XMMUYECKOTO 3JIEMEHTA.

2. MuHuManbHbIH 00BbEM KPUCTANIMYECKOM pPEIIeTKH, MpU TPAHCIAUU KOTOPOro NO
KOOPJIMHATHBIM OCSIM MO>KHO BOCIIPOM3BECTH BCIO PEUIETKY.

3. Kpucrannuueckas sueiika, coaeprkaliasi OA1H aToOM.

4.be3nedexTHas (3a UCKIIOYEHUEM TOYEUHBIX J1e()eKTOB) 00J1aCTh KPUCTAIIIMUYECKON PEIIETKH.
5. Kak nasvieaemcs oegpexm, 6b136aHHbII OMCYMCMBUEM AMOMA 8 Y3/1e KPUCAITUYECKOU peuiemKu?

1. Jlucnokarusi.

2. Iopa.

3. BakaHcusl.

4. Mexy3enbHblil aTOM.

5. Het nmpaBUJIBHOTO OTBETA.
Kpurepun onenkmn:
[TpuBenens! B pazuene 2
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Haumenoesanue: tect «/{narpamma Fe-FesCy

Ilpeocmagnenue ¢ @OC: niepeueHpb BONPOCOB 110 pa3esiaM JUCIUILINHEI

Bapuanmut 3a0anuii:

1. JlaTb onpeneneHne MOHATHIO «(a3za.

2. Uto Takoe MepBUYHBIA IEMEHTHUT?

3. Kakas tBepaas aza oOpasyeTcs mpu KpUCTATUIM3AIUH CIUIaBa C COICPIKaHUEM yIiiepoaa
ot 0,5 mo 2,14%?

4. Kakue ¢a3bl MpUCYTCTBYIOT B cIuiaBe ¢ conepxkanueM 0,5%C npu koMHATHON
Temmeparype?

5. HasBarb ¢a3zbl, BXOJAIIME B COCTAB JieaeOypuTa rnpu temmeparype Boiie 727°C.

6. BpIOpaTh U3 MepeyncIeHHBIX TEPMUHOB T€, KOTOPBIE COOTBETCTBYIOT MOHATHIO «pa3zax:
XKUJKUI paciuiaB, Jene0ypuT, LeMEHTHUT, peppuT, ayCTEHUT, MEePIIUT.

7. Yrto Takoe BTOPUYHBIN [IEMEHTUT?

8. Kakue (a3pl mIpUCYTCTBYIOT B KpUCTANIM3YIOLIEMCsl CIIIaBe, coAepxaiieM ot 2,14 1o
6,67%C, npu Temneparype 1147°C?

9. Kakas da3a Beiensercs B cruiaBax ¢ coaepxkanuem ot 0,006 1o 0,02%C npu oxstak1eHun
ot 727°C 10 KOMHaTHOM TeMnepaTypbl?

10. Kakue cTpyKTypHBIE COCTaBISIONINE MPUCYTCTBYIOT B CINIaBax ¢ coaepkanuem ot 0,02
10 0,8%C, oxJIaKIEHHBIX O KOMHATHOM TeMIIepaTypbl?

11. Vkazatb obnacts cymiectBoBanus peppura Ha auarpamme Fe-FesC (mpenenbHbie
TEMIIEPATypPbl U KOHLIEHTPALIUU YIIIEPOa).

12. Yto Takoe TPETUYHBIA IEMEHTHUT?

13. Kakue ¢a3pl IpUCyTCTBYIOT B KPHCTAILTU3YIOLIEMCS CIUIaBe, coepikaiieM ot 2,14 1o
4,3%C, cpa3y nocne 3arBepaeBanus npu temmneparype 1147°C?

14. Kakoii npoiiecc mpoucXouT B oxXJIaxaarouiemMcs criase ¢ coaepxanueM 0,8%C mpu
temueparype 727°C?

15. Kaxue cTpyKTypHBIE COCTaBISIOLIUE IPUCYTCTBYIOT B CIJIaBe, cojeprkaiiem ot 0,8 1o
2,14%C, npu koMHaTHOU TeMiiepaType?

16. Ha3BaTh T KPUCTAJUTMYECKON PEIICTKH, BHJI COSAMHEHUS 1 OCHOBHBIE CBOICTBA
dbeppura.

17. ]Jlate ompenesieHHe MOHATHIO «CTPYKTYPHAsI COCTABJISIOIIASI.

18. Kakue ¢a3pl npucyTCTBYIOT B KpHCTAIIM3YIOLIeMcs cIuiaBe ¢ cojepxanueM 4,3%C npu
temneparype 1147°C?

19. Kakoii nporecec npoucxoauT rnpu temmeparype 727°C B oxJ1axJaroleMcst CIijiaBe ¢
conepxanueM yriaepojaa B uarepsaie ot 0,02 1o 2,14%C?

20. Ilpu kakoit TeMnepaType 3aKaHUYMBAECTCs KPUCTAITU3AIHs YyT'YHOB?

21. B Kakux CTPYKTYPHBIX COCTABJISIFOIINX MPUCYTCTBYET PeppuT?

22. BpiOpaTh M3 MEpPEUYUCICHHBIX TEPMHHOB T€, KOTOPbIE COOTBETCTBYIOT IOHSATHIO
«CTPYKTYpPHAs COCTaBIISIONIAs: KUIAKAN paciiaB, GeppuT, ayCTCHUT, LIEMEHTHT, JIe1€OypUT, TIEPIIUT.

23. Kakue ¢a3bl MpUCYTCTBYIOT B KPUCTAJUIU3YIOIEMCS CIUIaBe ¢ coaepkanueM 4,3%C
cpa3y mocJe 3aTBepeBanus npu temmeparype 1147°C?

24. Kakue ¢a3bl MpUCYTCTBYIOT B CIUIaBe ¢ cofepxanueM yriepoaa 1,5% mpu 800°C?

25. Ha3Bath ¢a3bl, BXOASIIUE B COCTAB JieaeOypuTa mpu tremieparype Huxke 727°C.

26. Ha3BaTh THIT KpUCTAIIIMUECKON PELIETKH, BU COSTUHEHNSI 1 OCHOBHBIE CBOUCTBA
ayCTEHUTA.

27. Ha3BaTh KOHLIEHTpAIMU YTJIEPOAA, IPU KOTOPBIX CTPYKTYypa CIIJIaBa COCTOUT TOJBKO U3
NepJiuTa WIM TOJIBKO U3 Jieedypura.

28. Kakue ¢a3pl MpUCYTCTBYIOT B KPUCTAJUIU3YIOIIEMCS CIUIaBE C CO/IEPIKaHUEM YTIIepo/ia B
nuanasone 4,3-6,67%C npu temnepatype 1147°C?

29. Kakas (aza BeIgensieTcs B CIUIaBax ¢ cojiepkanueM yraepona ot 0,8 1o 2,14% npu
oxJyaxxaenuu ¢ 1147 no 727°C?

30. HazBare XxapakTepHble CBOICTBa jee0ypuTa.
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31. VYka3zarh 005acTh CyIIECTBOBAHUS ayCTCHUTA Ha TUarpamMme (MpeaeabHbIe TeMIIEPaTyPh
Y KOHLIGHTpAIuN).

32. Yro Takoe neneOypur?

33. Kakwue asb1 npucyrcTByIOT B ciutase ¢ coaepxkanuem 0,01%C npu remnepatype 727°C?

34. Kakue (ha3pl IpUCYTCTBYIOT B OXJIaXIarolieMcsl ciiase ¢ coaepxkanuem 1,5%C npu
temneparype 727°C?

35. Kakas (asa kpucraminszyercs mepBoi U3 )KUJIKOTO YyT'yHa C CO/Iep>KaHUEM yTriepojaa OT
2,14 1o 4,3%C?

36. B Kakux CTPpYKTYpHBIX COCTaBJISIOUINX MPUCYTCTBYET ayCTEHUT?

37. Kaxkoe npepamenue npoucxoaut npu 727°C B neneOypute B MpoIecce ero
OXJIKACHUSA?

38. Kakue (ha3pl npUCyTCTBYIOT B KpUCTAILTU3YIOIIEMCS CIUIaBe ¢ coaepxkanuem 4,3-6,67%C
cpa3y mocJje 3aTBepaeBanus npu temmneparype 1147°C?

39. Kakue (a3bl npucyTcTBYIOT B CIuiaBe ¢ cojepkanueM 1,5%C mocie ero oxsiaxaeHus 10
KOMHATHOM TeMIlepaTypbl?

40. Kakwue cTanu Ha3bIBAIOTCS JOIBTEKTOUIHBIMU?

41. Ha3zBaTh THI KpUCTANIMYECKON PEILIETKU, BUJ] COEMHEHUSI U OCHOBHBIE CBOMCTBA
[IEMEHTHTA.

42. B xako#i o6nactu quarpamMmbl (MpU KaKuX KOHIICHTPAIUAX YIIIepo/ia) IepiIuT
MPUCYTCTBYET KaK CaMOCTOATEIbHAS CTPYKTYpHAas COCTaBIISIFOIIAs?

43. Kakwue (ha3pl npUCYTCTBYIOT B ciuiaBe ¢ conepkanueM 0,1%C npu koMHaTHON
Temreparype?

44, Kakas aza (¢a3sl) KpucTaIUITM3YETCS U3 KHUIKOTO YyTyHa C COJIEPKAHUEM YTIIepoaa
4,3%7?

45. Kaxkue cTany Ha3bIBAIOTCS 3a9BTEKTOUTHBIMU?

46. B KakuX CTPYKTYpPHBIX COCTaBJISIOUINX MPUCYTCTBYET IIEMEHTHUT?

47. B kakoi obiacT quarpaMMsl (TIpU KaKuX KOHIIGHTPALUIX yriiepoaa) ieaeOypuT
MIPUCYTCTBYET B CIUIABE KaK CTPYKTypHasi COCTaBISAIOIIAs?

48. Kakwue CTpyKTYpHBIE COCTaBIISOIINE IIPUCYTCTBYIOT B cIliaBe ¢ copepkanuem 0,8%C
TP KOMHATHOM Temneparype?

49. Kakwue (ha3pl IpUCYTCTBYIOT B cIutaBe ¢ conepxkanueM 0,5%C mpu remreparype 750°C?

50. Kak u3meHseTcst NpoYHOCTh CTallel ¢ yBeJTMUEHUEM CO/IepKaHus yriepoa?

51. Ha3BaTh KOHIIEHTpAIMIO YIJIEpOo/Ja B CIIaBaxX, KPUCTAJIN3ALIUs KOTOPBIX HAUNHAETCS C
BBIJICJICHUS [IEMEHTHUTA.

52. TIpoucxomuT ¥ BBIICTICHUE TPETHYHOTO [IEMEHTHTA B 3a9BTEKTHYECKHIX YyTyHaX B
UHTEpBalle TemnepaTyp ot 727 no 0°C?

53. Kakue ¢a3sl mpucyTcTBYIOT B cruiaBe ¢ conepxkanuem 0,5%C npu remmnepatype 727°C?

54. Kakas (a3za kpucramiuzyercs U3 )KUIKOro Yyr'yHa ¢ cojiepkanueM yriaepona 4,3-6,67%7?

55. Kak u3meHnsieTcst yaapHasi BI3KOCTb € TTOSIBIIEHUEM B CTaJI CTPYKTYPHO CBOOOJHOTO
LEMEHTUTA?

56. Ilepeuncnuth ¢azbl, IPUCYTCTBYIOLIUE B XKEIE30YTIEPOAUCTHIX CIUIABAX C COJAEPKAHUEM
ot 0 1o 6,67%C.

57. llepeuncanTh CTPYKTYPHBIE COCTABIISIFOLIUE, MPUCYTCTBYIOLIME B JKEIE30yTIEPOINCTHIX
cruiaBax c copepxkanueM ot 0 1o 6,67%C.

58. Ha3Barb CTpyKTypHBIE MIPU3HAKY MEPBUYHOTO IIEMEHTHUTA.

59. Ha3BaTh CTpyKTypHBIE IPU3HAKHA BTOPUYHOTO IEMEHTUTA.

60. Ha3Bath CTpyKTypHBIE NPU3HAKHA TPETUYHOTO [IEMEHTHTA.

61. Uro Takoe nepiut?

62. Kakyio ¢dopmy uMeeT LEMEHTHT B MepiuTe, 0Opa3ylolleMcs M3 ayCTeHHWTa MpH
OXJIaXKIeHun?

63. Kakyro ¢popMmy nMeeT IEeMEHTHT B Jiee0ypute?

64. Yka3aTh 001acTh KOHUEHTpAIMHA YIiepoia, B KOTOPOil MpH KpUCTAJUIM3aluu 00pa3yercs
MEPBUYHBII LIEMEHTUT.
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IMpumep Tect Ne2 «/Iuarpamma Fe-FesCy
Bapuanr 1

1. lath onpeneneHune mOHATHIO «pa3zay.

1. OpgHOpOJHAS YacCTh CHUCTEMBI, 00Ja/alolas TOBEPXHOCTBIO pasjiefa ONpPeeICHHBIM
COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU.

2. OmHOpoOAHAs YacTh CHCTEMbI, OTIUYAIOIIASACS OT OCTAIBHONH €€ YacTH arperaTHbIM
COCTOSTHUEM.

3. Yactp cucTeMbl, UMEIOIAsi TOBEPXHOCTh pa3zielia U UMEIoIas COCTaB, OTIUYAIOIIUICS OT
OCTaJIbHOW YacCTU CUCTEMBI.
2. Yto Takoe MepBUYHBIN [IEMEHTHUT?

1. LlemeHTHUT, BBLIENAIOMMIiCA M3 (eppuTa NMpPU MOHMKEHMH TemmepaTypsl ¢ 727°C 1o
KOMHATHOM.

2. IleMEHTHUT, BELICISIOANCS U3 )XKUAKOH (a3bl.

3. 1leMeHTHT, BBIICIIAIOIIMIICS M3 ayCTEHUTA P TIOHWKEHIHN TeMirepaTypsl ¢ 1147 o 727°C.

3. Kakas tBepmas aza oOpasyercs npu KpHCTALTU3AIMK CIUIaBa C COJIEPKAHUEM YIiepoja OT
0,5 no 2,14%?
1. ®eppur.

2. AycTeHuT u Geppur.
3. AycTeHur.
4. Kakue ¢a3pl npucyTcTBYIOT B ciuiaBe ¢ cogepxkanueM 0,5%C npu KOMHATHOM Temmeparype?
1. AyCTEHUT U LIEMEHTHUT.
2. AyCTEHUT, IIEMEHTHUT U QeppHuT.
3. ®eppyuT U IEMEHTHUT.
5. HasBatb (a3sl, Bxoasmue B cocTaB Jeaedyputa npu temmepatype Boie 727°C.
1. Aycrenur u deppur.
2. AYCTEHUT U IEMEHTUT.
3. LlemeHTHT U heppHr.
Kpurepun oneHku:
[TpuBenens! B pazaene 2

Haumenosanue: Konmponvnas paboma Nel «Daszoevie u cmpykmypHvle npeepaujenus 6 cniage Fe-
FeC»
Ilpeocmasnenue 6 ®OC: nabop sapuanmos sadanuti (40 eapuanmos 3a0anuii)
Bapuanmui 3a0anuii:
3adanue 8

1. [Ilonv3ysace ouacpammou cocmosinui Fe-FeC, onuwume 6ce gazosvie u cmpyxmypnoie
npespawenusi 6 cniage ¢ cooepacanuem yenepooa 1,4% npu oxnasxcoeHuu e2o u3 pacniagieHHo2o
COCMOSIHUSL, YKA3A8 NPU IMOM MEeMNePamypvl HaAUaia U KOHYAa NpeepaujeHull.

2.  Vkaoswcume memnepamypy naepesa (sviue Acl, eviue Ac3, eviuwe Acm) u cnocob
oxnaxcoeHusi npu Hopmaauzayuu cmanu ¢ cooepaicaruem 0,47% yenepooa.

3adanue 7

1. Ionw3yace ouazpammoii cocmosnuii Fe-FeC, onuwume 6ce ¢pazosvie u cmpykmypHvle
npespawienus 8 cnaase ¢ cooepcanuem yenepooa 4,0% npu oxnadxcoenuu e2o uz pacniasienHo2o
COCMOANUS, YKA3A8 NPU IMOM MEeMNEPAmypvl HAUAAAd U KOHYA NPeepaujeHull.

2.  Vkaoswcume memnepamypy naepesa (eviue Acl, eviwe Ac3, eviwe Acm) u cnocod
oxXnaxNcOeHus: npu 3aKanke cmanu ¢ cooepaicarnuem 1,2% yenepooa.
Kpumepuu oyenku:
Ilpugedenvl 6 pazoene 2

Haumenosanue: KontponsHas pabota Ne2 «BpiOop mMarepuaioB U pPeKUMOB TEPMOOOPAOOTKU B
3aBUCHUMOCTH OT YCJIOBUM paOOTHI eTaneil U 3JIeMEHTOB KOHCTPYKIIUMN:»

Ilpeocmasnenue 6 @OC: nabop sapuarmos 3adanuii (40 sapuanmos 3a0anuil)

Bapuanmut 3a0anuii:
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[lepedyeHb TeM KOHTPOJIBHBIX PabOT MO AUCIUILUINHE «MaTepruanoBeieHUE
3adanue Ne 1
Buiopamw cnocob popmoobpaszosarnus unu 6uo norygadbpuxama, Mapky Mamepuaia u pelcum

MepMUiecKol Uil XUMUKO-MEPMUYecKol 00pabomxu 01 wnuHoels, pabomarnue2o 8 YClo8usix
NPUNIOJICEHUSL KPYMAUWE20 MOMEHMA, U3UOArWUxX HAepy30K U UBHOCA HNOBEPXHOCMU 8 30He
NOOUUNHUKO8 CKONbIIceHusl. Makcumanvhas moawuna wnunoens 25 um. Tpebosanus: meepoocms
usHawueaemolx nogepxrnocmeti 56-62HRC, mexanuueckue ceovicmasa 6 ceuenuu - 63>800 Mlla, 67>650
MIa, 6>6%, KCU>80 [doc/cm?.
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3adanue Ne 2

Buiopams cnocob popmoobpaszosarus, mapky mamepuana u
PpedcumM mepmMudeckol Ui Xumuko-mepmuieckol oopabomru 0s
08YXBEHYO0BLIX 3yOUamblx Konec ¢ ouamempamu eenyos 150 u 100 S
MM,  m.e. UMEOWUX  CIOJXCHYIO  Gopmy ¢ Hanuvuem D
PASHOMONWUHHOCMU. YMO NOBbIUUAE CKIOHHOCMb K KOPOOIeHUIo
U onacHocmuv nosAeNeHus mpewun npu 3axaike. Makcumanvuas monwuna — 30 mm. Tpebosanus:
meepoocmub 3y0ves 56-62HRC, mexanuueckue ceoticmea 6 ceuenuu - o08>800 Mlla, o7>600 Mlla,
0>10%, KCU>60 [onc/cm?,
Kpumepuu oyenku:
[IpuBenens! B pazaene 2

Haumenosanue: 3ammura 1adopaTopHoit padoTel Nel «makpoaHam3»
Ilpeocmasnenue ¢ @OC: BOIPOCH K 3aLIUTE J1a0OPATOPHBIX paboT
Bapuanmui 3a0anuii:

1. Uto Takoe MakpoaHainusz?

2. Ha yeM oCHOBaH M€TO/1 BBISIBJIEHHSI MAKPOCTPYKTYpHI?

3. MexaHu3M BbIsBIEHUS 1€(DEKTOB IIPH MAaKpOAHAIIU3E.

4. YTto Takoe MaKpOTEeMILIET?

5. Ilopsiiok BBIPE3KH MAaKpOTEMILIETa, TPeOOBAaHUS K CIIOCO0Y BBIPE3KH.

6. BiinsiHue MecTHOrO HarpeBa Mpy BBIPE3KE MaKpOTEMILIETA T'a30BOM PE3KOM MM 3JIEKTPOJOM
Ha pe3yibTaThl MAKPOKOHTPOJISL.

7. TlogroToBka KOHTPOJIMPYEMOI MOBEPXHOCTHM MaKpOTEMILIETa, TpeOOBaHUS K Hel, BbIOOp
criocoba MexaHW4ecKoi 00paboTKH.

8. Ilopsaok nmpoBeneHrs MaKpoaHaan3a TOTOBOIO MaKpOTEMILIETA.

9. Kakume peakTWBBI HCIOJB3YIOTCA JJIS  BBIABIECHUS CTPYKTYpbl Ha  CTaJbHBIX
MakpoTeMILIeTax?

10. KakuMu cpeacTBaMu MPOU3BOAMUTCS OLIEHKA MAKPOCTPYKTYPBl M HaIMuusl  J1e()eKTOB Ha
MIPOTPaBJIIEHHOM MaKpoTemIuiere?

11. Kakue ontuueckue cpecTBa MOI'yT IPUMEHATHCA IIPU MakpoaHainse?

12. Kakue neexTsl 1 0COOEHHOCTH CTPOEHUS CTAIM MOTYT OBITh BBISIBIIEHBI IPU MaKpoaHan3e?

13. B kakux ciydasx (Iocie Kakux TEXHOJIOTMYECKHX MPOILIECCOB U OIEepaluii) MpUMeHSeTCs
MakpoaHaius?

14. Yto KOoHTpONIMpyeTCcs IPU MaKpoaHalu3e mpokara?

15. Uto Takoe IMKBaIMS, Ha YeM OCHOBAH METOJ €€ BBISBIICHHS?

16. Kakue BU/IbI TMKBALIMK MOXHO OOHAPYXHUTh IPU MaKpoaHanu3ze?

17. Kak BBITTIAIUT HA MAKPOTEMILIETE OCTATOK YCaJ0YHON PaKOBUHBI?

18. Kak BBITIIAAUT Ha MAaKPOTEMILIIETE LIEHTPAJIbHAS IOPUCTOCTD?

19. Kak BBITTISAST HA MAaKpOTEMILIETE IMTOAKOPKOBBIE ITy3bIpu?

20. YTo KOHTpONMpYETCs IPU MAKPOAHAIN3€E OTIUBOK?

21. YTo KOHTpOIMPYETCA MPU MaKpOaHAINU3€ ITaMIIOBOK?
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22. YTo KOHTPOIMPYETCS IPU MAKPOAHAIM3E CBAPHBIX COCTUHEHUMN?

23. YTOo KOHTpONMpYETCS IPHU MAKpOAHAIU3E y JeTalled, MOABEPrHYTHIX IMOBEPXHOCTHOU
3aKayke?

24. IlpuBenure npUMEPHl BBIABICHUS XUMUYECKOW HEOJHOPOJHOCTH C  IIOMOILBIO
MaKpOaHaIU3a.

25. IlpuBeaute npuUMEpPHl BBISIBICHUS CTPYKTYPHOM HEOJHOPOJAHOCTH C  IIOMOIBIO
MaKpOaHAIU3a.

1. Yro Takoe MakpoaHaIn3 U3JIOMOB?

2. Jlng Kakux LeJIe U B KAKUX CIy4asX IPOBOAUTCS MaKpOAHAIU3 U3JIOMOB?

3. Kakumu cpeacTBaMu MPOU3BOIUTCS UCCIIEIOBAHUE CTPOEHUS U3JIOMOB?

4. Kaxue neeKThl 1 OTKIOHEHHUSI MOTYT OBITh Ha/I€’KHO BBISABIICHBI TPU MAaKPOAHAIIN3€E U3TOMOB?

5. KakoBbI BHEIIHNE IPU3HAKU XPYIIKOTO U BA3KOIO pa3pyLICHUs?

6. KakoB nyTh pacipoCTpaHeHUs TPELMHBI IPU XPYIIKOM U BSI3KOM pa3pylIeHUn?

7. Kak omnpenenuTs Hayalo paspylleHUs W HANPAaBICHUE Pa3BUTHs TPEIUMHBI IPU XPYNKOM
paspyLieHun?

8. KakoBbI BHEIIHNE IPU3HAKN MEKKPUCTAININYECKOTO U TPAHCKPUCTAIIINYECKOTO U3JI0MOB?

9. Pacnonoxure cneayrouiye BUAbBl H3JIOMOB B IOPSAKE YMEHbBIIEHUS IJIACTUYHOCTH!
KAMHEBH/IHBIH, BOJIOKHUCTBIN, KPUCTAJNINYECKHIA.

10. B kakux cioyyasx Npu paspylIeHUU TpPELIMHA PAaCHpPOCTPAHAETCS IO TpaHHLIAM 3€peH
(MexX3epeHHBI HM370M), IO 3€pHaM (BHYTPU3EPEHHBIH H3JI0OM), MO 3€pHaM M HUX TIpaHULAM
(cMmemaHHBINA U3110M)?

11. KakoBbl OCOOEHHOCTH CTPOEHMS H3JIOMa IPU IHOCTEIEHHOM PAa3BUTUU TPEILUHBI (TIpU
YCTaJIOCTHOM HU3J0Me)?

12. Ha3oBuTe xapakTepHble OCOOCHHOCTH U MPUYMHBI 00pa30BaHUs KAMHEBUIHOIO H3JI0Ma?

13. KakoBbI XxapakTepHble 0COOCHHOCTH M IPUYHHBI 00pa3oBaHus MU(EPHOTO U3IoMa?

14. Yto Takoe BOJOKHHUCTBIN U3JI0M?

15. KakoBa miacTHuHOCTh y cTajiu ¢ GpaphHopOoBUIHBIM U3JIOMOM (BBICOKAS MM HU3KAs)?

16. Uto Takoe dapdopoBUIHBII H3I0M?

17. KakoBa ynapHast BSI3KOCTb Y CTaJId C KAMHEBUAHBIM U3JIOMOM (BBICOKAs! WJIM HU3Kas)?

18. KakoBa mi1acTUYHOCTh Y CTaIM ¢ KAMHEBUIHBIM M3JIOMOM (BBICOKAsl WJIM HM3Kas)?

19. KakoBa npo4HOCTh y cTasiu ¢ pap(POpOBUIHBIM U3JIOMOM (BBICOKAs MM HU3Kas)?

20. KakoBa macTHYHOCTh Y CTaJIH C BOJIOKHUCTBIM U3JI0MOM (BBICOKAs WM HU3Kas)?

21. KakoBa ynapHast BSI3KOCTb y CTaJIU C BOJIOKHUCTBIM U3JIOMOM (BBICOKAsl WJIM HU3Kas)?

22. OuHaKOBBI JIM CBOIMCTBA B pa3IMUHBIX HANPABICHUIX Y CTAIH C MH(EPHBIM U3TI0MOM?

23. Kakoil xapakTep paspyuleHHs (XpYNKUH WM BS3KUH) UMEIOT CIEIYIOIIME W3JIOMBI:
BOJIOKHUCTBIH, KAMHEBUIHBIN, IIU(EPHBIN, KpUCTAIUTMYECKHH, haphopoBUIHBINH?

24. PacnojioxxuTe ClEQylollMe BUIbl H3JIOMOB B IMOPSJIKE BO3pAaCTaHHUsl TMPOYHOCTH:
baphopoBUIHBINA, KPUCTATTMYECKUH, KAMHEBHUIHBIH.

25. Pacnionoxwure cieaymoomiye BHAbI U3JIOMOB B IOPSJIKE BO3pACTaHUS YAApHOM BSI3KOCTH:
BOJIOKHHUCTBIH, KAMHEBHUIHBIH, KPUCTAIIIMYECKUM, KPYITHOKPUCTAIUTMUECKUH.

Kpumepuu oyenku:
IIpuBeneHns! B pazaene 2

Haumenosanue: sawuma n1abopamopuoii pabomol Ne2 « MUKpoanaius»
Ilpeocmaenenue 6 ®OC: 6onpocwl Kk 3auume 1a60PAMOPHLIX pabom
Bapuanmut 3a0anuii:
1. Yto Takoe MI/IKpoaHaJ'II/IB? HpI/IMGHeHI/Ie MHKpPOAaHaJIn3a B YCIIOBUAX MMPOMBIIIIIICHHOT'O MPEATIPUATUS.
2. Hepe‘lI/ICHI/ITe OCHOBHBIC METOJIbI MUKPOAHAJIN3a.
3. Tlopsamox BBIpE3KH oOpasma s MuKpoaHann3a. Kakwe ycloBHsS HEOOXOAMMO BBITIONHATH IMPU
BBIpe3Ke?
4. [ToarotoBKa KOHTPOJIUPYEMOH OBEPXHOCTH MUKpoLUIn(a, TpeOOBaHHUS K HEH.
5. IIpuHinn ycTpoiicTBa MeTamorpaduyeckoro MUKpOCKOIa.
6. TIpyHIIAIT TIOJYYCHHS] ONTHYECKOTO H300paKEHUsS MPOTPABIECHHOTO MUKpONUIHda C IOMOIIBIO
MeTannorpa(quecxoro MHKPOCKOIIa.
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7. Kakue sneMeHTbl MUKPOCTPYKTYPBI MOXKHO U3y4aTh B MUKPOCKOI Ha HETPAaBICHHOM I (e?

8. UTo Takoe CTPYKTypHAsT COCTABIISIFOIIAs?

9. ®eppurt, ero OTAMYUTENBHBIC TPU3HAKH, KaK CTPYKTYPHOM COCTABIISIIOLEH.

10. LleMeHTHT, €T0 OTAMYUTENbHBIC TPU3HAKH, KAK CTPYKTYPHOH COCTABIISIOLICH.

11. MeTtoauka onpeneneHus BEJTMYUHBI I€UCTBUTEIHLHOTO 3€pHA B CTaJIH.

12. Meronnka KOHTPOJIS TITyOHMHBI 00€3yTIepOKEHHOTO CIIOSI.

13. CtpykTypa u cBoiicTBa 00€3yTIEPOKEHHOTO CIIOSL.

14. B xakoM COCTOSIHUHM IOJDKHA HaXOOUTHCS CTajlb IPH ONPEACICHUM IIyOUHBI 00€3yIepOsKEHHOTO
CJIOS IO CTPYKTYpe?

15. Uto npuHumaetcs 3a TiIyOuHy 00€3yTIepOosKeHHOTO CI0s1?

16. Uto Takoe mosHOE 00€3yriepoKuBaHue?

17. Uto Takoe yacTUIHOE 00€3yTIIepOKIUBaHHE?

18. Kak Bnusier Hajnuuyne 0OE3YIJIEPOKEHHOTO CJIOS Ha OSKCIUTyaTal[lOHHBIE CBOWCTBA JAeTalell U
HWHCTpyMeHTa?

19. MeTonuka onpeneneHus IiIyOnHbI IEMEHTOBAaHHOTO CIIOSI.

20. B KakOM COCTOSIHMM JTOJDKHA HAaXOAWTHCS CTallb JJI Hamboyiee TOYHOTO OMpEAeNeHHs TITyOWHBI
IIEMEHTOBAHHOTO CJIOsS?

21. CtpykTypa, CBOMCTBA U PacIoN0KEeHNE 3aBTEKTOUIHON 30HBI IIEMEHTOBAHHOTO CIIOSL.

22. Kak BIMSIOT HAJIMYUE U CTPYKTYPa 3a3BTEKTOMIHON 30HBI HA

CBOICTBA [IEMEHTOBAHHOTO CJIOSI M AKCILTyaTallHOHHbIE CBOWCTBA JeTaleld 1 HHCTPyMEHTa?

23. CTpyKTypa, CBOICTBA U PACIIOIOKEHNE 3BTEKTOMIHOM 30HbI LIEMEHTOBAHHOTO CJIOSI.

24. CTpyKTypa, CBOMCTBA 1 PaCIOIOKEHUE ITEPEXOTHOM 30HBI IEMEHTOBAHHOTO CIIOSI.

25. Yrto mpuHUMAETCs 3a TIIyOWHY 1EMEHTOBAHHOTO CJ0s?

26. MeToaurka orpeesieHHs 3aTPS3HEHHOCTH METallla HeMETAJUTMYECKUMH BKITIOYCHUSIMH.

27. B KakoM COCTOSHUHM [IO/DKHA HAaXOOUTHCSA CTalb IPU ONPENEIICHHH 3arpsA3HEHHOCTH
HEMETAITINYECKUMH BKITFOUCHUAMU?

28. BrniusgHue HeMeTaUIMYeCKUX BKIIIOUCHHUN HA CBOMCTBA CTANIA U €€ IKCIUTyaTallmOHHOE MTOBEICHUE.
Kpumepuu ouyenxu:
[IpuBenens! B pazaene 2

Haumenosanue: 3awuma nabopamopnoii pabomol Ne3 «Onpedenenue meepoocmuy

Ilpeocmasgnenue ¢ ®OC: sonpocul k 3auwjume 1a60paAmMopHuIX pabom

Bapuanmui 3a0anuii:

1. CymHsoctes MeTOAa 3amepa TBepAocTH no bpunHemno. KakoBa pasMEpHOCTh €IMHUIIBI
tBepaocty HB? Kakue cyiiecTByroT orpaHudeHust sl IpUMEHEHHs 3TOro Meroaa?

2. Kakue QaxkTtopbl HEOOXOJMMO YYHUTBHIBATH MPHU BBIOOpE AMaMeTpa IIApUKa W BETUUHHBI
Harpysku Ipu 3amepe TBepaoctu no bpunemno?

3. Ha xakoM paccTOsIHUHU JOJIKEH HaXOAUThCS OTIIEYATOK IIapuKa OT Kpasi o0pasia U OT Apyroro
oTIIeyaTKa Ipu 3aMepe TBEpAOCTH o bpunennto?

4. C xakoil TOYHOCTBIO HEOOXOAMMO M3MEPATH AUAMETP OTIEYaTKa MpU 3aMepe TBEPAOCTHU IO
bpunemnmo?

5. Kaxkas B3aumocBsi3b cymiectByeT Mexay HB u 6,7

6. CymHocTh MeToJa 3amepa TBepaoctu no Poksemry. Uto coGolf mpeacTaBiseT eIuHUIla
TBepaocTH o Poksemny? Haznauenue n obmacts nmpuMeHeHust Mmetoga Poksena.

7. Kakue ¢akropsl HEOOXOOMMO YUUTHIBATh MPH BHIOOpPE THMA HAKOHEYHUKA M BEJIWYHMHBI
Harpy3ku IpH 3aMepe TBepaoctu o Poksemny?

8. Kak mosnusier Ha pe3ynbTaT 3aMepa TBepAOCTH Mo PokBemty Hanmuyue Ha oOpaTHOU
MOBEPXHOCTH 00pa3lla OCTAaTKOB OKAaJIWHbI WJIM HEPOBHOCTEH M 3ayCEHIIEB OT MEXaHHYECKOU
obpaboTku?

9. Kak noBnuser Ha pe3ynbTaT 3amepa TBEpAOCTH o PokBemTy Hanu4re Ha KOHTPOJIUPYEMON
MOBEPXHOCTHU 00paziia 00e3yriepoKeHHOTo CIIos?

10. MoxHO 7T 3aMepsATh TBEPAOCTh TOHKUX YIPOUHEHHBIX CJIOEB (THIA a30THPOBAHUS) WIH
CJIOEB IIOKPBITHI 110 MeTony bpunenns win Poksenia?

11. TIlpumBectm mnpuMEpHl MPAKTHYECKOTO MCIOJB30BAHMUS M3MEpPEHUs TBEPAOCTH Ha
IIPOMBIIIJIEHHOM IPEIPUITHH.
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12. HazoBute apyrue MeETOJbl U3MEPEHUs TBEPAOCTHU, UX OCHOBHBIE OTJIMYMS OT METOJOB
Bbpuneris u PokBesuia, Ha3HaYeHHE U 00JACTH IPUMEHEHUSI.

13. lns kakux 3a/1a4 npeHa3HaueHbI IEPEHOCHBIC MaJIoTa0apUTHBIE TBEPIOMEPHI?

Kpumepuu oyenku:

[IpuBenens! B pazuene 2

Haumenoeanue: 3awuma nabopamoproti pabome Ned « Onpeoenenue meepoocmuy
IlIpeocmaenenue 6 ®OC: onpocwl K 3aujume 1a00PAMOPHLIX pabom
Bapuanmut 3a0anuii:
1. Yto Takoe uyryH?
2. YUto Takoe Oenblid 4yryH?
3. Uto Takoe cepbiii 4yryH?
4. Yto Takoe BHICOKOIIPOYHBIA YyTr'yH?
5. Uto Takoe KOBKHI 4yryH?
6. UTo Takoe NOJOBUHYATHIA YyTI'yH?
7. Yto Takoe GheppUTHBINA YyTryH?
8. UTo Takoe NepiaUTHBII UyryH?
9. YUto Takoe ¢heppuTO-NepIUTHBIA YYTYH?
10. Yto Takoe MeTayuinyeckasi OCHOBA UyryHa?
11. Yro Takoe rpadput?
12. Yro Takoe nenedyput?
13. Kakue CTpyKTypHBIE COCTAaBJISIOIINE MOTYT MPUCYTCTBOBATH B MUKPOCTPYKTYpE OeNbIxX
YYI'yHOB?
14. Kakue CTpyKTypHBIE COCTaBISIOIIME MOTYT MPHUCYTCTBOBAaTbh B MHUKPOCTPYKTYpPE CEpBIX
Yyr'yHOB?
15. Kakue CTpyKTypHBIE COCTABJISIFOIIME MOTYT MPUCYTCTBOBaTH B MHKPOCTPYKTYpe
IIOJIOBUHYATHIX YYI'YHOB?
16. Kakue CTpyKTypHBIE COCTABJISIFOIIME MOTYT MPUCYTCTBOBaTH B MHKPOCTPYKTYpe
BBICOKOIIPOYHBIX UYT'YHOB?
17. Kaknue CTpyKTypHBIE COCTABIIIOIIAE MOTYT IPUCYTCTBOBaTb B MUKPOCTPYKTYpE KOBKHX
YYT'yHOB?
18. Kakyro CTpyKTypy UMEIOT OeJible UyTyHBI ¢ coJiepKaHueM yriaepona ot 2,14 1o 4,3%?
19. Kakyto CTpyKTypy UMEIOT Oelble UyTyHbI ¢ coaepkaHueM yriepoaa 4,3%?
20. Kakyro CTpyKTypy UMEIOT OeJible UyTyHBI ¢ coJepKaHueM yriaepoaa ot 4,3 10 6,67%?
21. Kak u3MeHs0TCsS CBOKWCTBA 0€JI0T0 YyTryHa ¢ YBEJIMUEHUEM COJICpKaHus yriepoja ot 4,3 1o
6,67%?
22. Ha3oBuTe MHTEpBaJI COJEP)KaHUs yIJepo/a B YYr'yHaxX, CTPYKTypa KOTOPBIX COCTOMT W3
nepauTa u neaedypura.
Kpumepuu oyenku:
IIpuBeneHns! B pazaene 2

Haumenoganue: 3anmra I[lpaktuueckoil pabotel Nel «BiusiHMe XMMHYECKOro cocTaBa Ha
PaBHOBECHYIO CTPYKTYPY CIUIaBOB (AHaJIU3 JuarpaMm COCTOSIHHS )»

Ilpeocmasnenue ¢ @OC: Bonpock! k 3amute [IpakTuueckoit paboTh

Bapuanmut 3a0anuii:

1. Yo Takoe KOMIOHEHT, (a3a, GU3NKO-XUMHUUEcKas cuctema?

2. Yto Ha3pIBaE€TCS TBEPABIM PACTBOPOM, MEXaHUYECKON CMECHI0, XUMUYECKUM COEIUHEHUEM?

3. M3n0nTe NpUHIMIBI TOCTPOCHUS JUarpaMM COCTOSIHUS CIIJIaBOB.

4. Kak cTposITCSl KpUBBIE OXJIAXK/ICHNS U HAarPEBAHMUSI CINIABOB?

5. KakoBO IpakTHYeCKOE MPUMEHEHHUE IUarpaMM COCTOSIHUS CILIAaBOB?

6. HauepTtuTe 1 npoananu3npynTe quarpaMmbl COCTOSIHUS CIIJIABOB C TIOJTHOM
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU, 00pa3yIOIIUX MEXaHUUYECKUE CMECH, C
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OTPaHUYCHHOUW paCTBOPUMOCTHIO KOMITOHEHTOB B TBEPJIOM COCTOSTHUM, 00Pa3yIOIMNUX XUMUICCKHE
COCIMHEHMS, KOMITOHEHTHI KOTOPBIX HCIIBITHIBAIOT MOJIUMOP(HBIE MpeBpaIleHuUs.

7. OOBSICHUTE CYIIHOCTD IBTEKTHYECKOTO U DBTEKTOUHOTO MTPEBPAIICHHH 1 B YEM 3aKII0YACTCS
ux pasnuuue?

8. OOBICHUTH CTPYKTYpPY IUarpaMMbl COCTOSIHHS C HEOTPAaHUYEHHOH pacTBOPUMOCTHIO B
KHUJKOM U TBEPAOM COCTOSIHUH.

9. JlmarpaMma COCTOSIHUSI C HEOTPAaHWYCHHOW PACTBOPUMOCTBIO B JKHJIKOM COCTOSSHUHU W
OTCYTCTBUEM PACTBOPUMOCTH B TBEPJIOM COCTOSIHUH

Kpumepuu oyenxu:

[IpuBenens! B pazuene 2

Haumenoeanue: 3amura [Ipakruueckoid padoTbl Ne2 «AHanu3 guarpaMm»

IIpeocmasnenue ¢ @OC: Boripock k 3ammure [IpakTrudeckoii paboThl

Bapuanmut 3a0anuii:

1. Kakyro MUKpOCTpYKTypy UMeIoT cTanu Mapok 30...45 nocie Hopmanuzanuu?

2. Kakue ycrnoBus mpu 3aKajike CTalld JOJHKHBI ObITh 003aTENIbHO BBITIOTHEHBI IS MOTYYCHHUS
MapTEHCUTHOM CTPYKTYpHI 10 BCEMY CEUEHMIO 00pasia?

3. Kakyro MUKPOCTPYKTYpY U TBepIOCTh uMetoT ctanu 30...45 nocine 3akanku B BOLy?

4. Kakyio cTpykTypy H TBEpAOCTh NPUOOpPETAIOT 3aKaJCHHbIE Ha  MAapPTEHCUT
CpeIHEYTJIePOIUCThIE CTaNIM Mocie oTmycka ux Ha 200°C?

5. Kakywo CTpykTypy HW TBEpPIOCTb NPHOOPETAIOT 3aKajlCHHbIE HAa  MapTEHCUT
CpeIHEYTIIePOIUCThIE CTANIM Mocle oTmycka ux Ha 350°C?

6. Kakyo CTpykTypy HW TBEpAOCTb NPHOOPETAIOT 3aKaJ€HHbIE HA  MapTEHCUT
CpeIHEYTIIePOIUCThIE CTaNIM Mocle oTmycka ux Ha 500°C?

7. Kak usMmeHsieTcsi IpOYHOCTh CPEIHEYTIIEPOAUCTBIX CTaell MPU MOBBIIIEHUHU TEMIIEPaTypbl
otnycka? Kakue rmpoiiecchl B CTaJIl BBI3BIBAIOT 3TO U3MEHEHUE?

8. Kak wu3MeHstoTCSI XapaKTEepUCTUKH IUIACTUYHOCTH CPEIHEYIJIEPOJUCTBIX CTaleld Ipu
MOBBILIEHUH TeMIlepaTypbl oTirycka? Kakue mporeccsl B CTalld BbI3BIBAIOT 3TO H3MEHEHHE?

9. Kak u3MEHSIOTCS XapaKTePUCTHKU IUIACTUYHOCTH CPEIHEYIJIepOJUCThIX cTajell mpu
MOBBIIIEHUHU X MPOYHOCTHU?

10. Kak wu3MmeHsieTcsl NIpenes NMPOYHOCTH CPEAHEYINIEPOAMCTBIX CTajeil NpH TOBBIILIEHUU
TBEPAOCTH?

11. B xakyto cTopoHy HEOOXOAMMO U3MEHHUTh TEMIIEPATYPy OTIyCKa (TOBBICUTH UJTU IIOHU3HTH),
€CJIi He0OXOJUMO YMEHBIIIUTH TBEPIOCTh CPEAHEYTICPOAUCTOMN cTaIn?

12. KakoBo coaepkaHue yriiepojaa B CpeTHEYTIEPOUCTHIX CTATIAX?

13. Kak BbIOMpaeTcs TeMiepaTrypa HarpeBa MoJi 3aKajKy CpeIHEyTIepOIUCTON cTanu?

14. Kakoro mHTepBaja TeMIeparyp cieqyeT u3deraTh MpH BbIOOpE TemmepaTyphl OTIIyCKa U
nouemy?

Kpumepuu oyenku:

[IpuBenens! B pazaene 2

Haumenoeanue: 3amuta [lpaktuyeckoit pabotel  Ne3  «/luarHoctuka  jaedexTos,
BCTPEYAIOIIUXCSA B MAIIMHOCTPOUTEIIBLHOM IIPOU3BOICTBEY
Ilpeocmasnenue ¢ @OC: Bonpock! k 3amute [IpakTnueckoit paboTh
Bapuanmut 3a0anuii:
. Yro Takoe nedexTh?
. TTIOHATHSL «JIOTTYCTHMBIC» H «HEJOMYCTUMBIEY Te(DEKTHI.
. Kinaccudukanus neextoB 1o xapakrepy pacupeaeieHus.
. Kitaccudukanus aedextor mo ¢popmMe U pacroioKeHHIO.
. Yro Takoe Opak? UTo MOHUMAIOT 0] HCITPABUMBIM U HEUCTIPABUMBIM OpaKkom?
. Knnaccugukanus nedexToB o MOMEHTY BOSHUKHOBEHHSL.
. HedexTsl MeTamTypruueckoro NpoOUCXOKICHUS (IIepeUeHb).
. HedekTsl muThs (IEpeyeHb).
. HedekTrl mpokaTku (MepeyeHs ).
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10. ledhexTrl IITAMIIOBKH, KOBKH (IIEPEUCHB).

11. JedexThl cBapKu (IIEpPEUCHb).

12. JledexThl TepMOOOPAOOTKH (TICPECUCHB).

13. JlehekThl MEXaHUYECKOM, XMMHUYSCKOM M raJIbBAHHYECKOM 00pabOTKU (IIepeUCHB ).
14. Koppo3zus (IIOHATHE W BUHI).

Kpumepuu ouenxu:

[IpuBenens! B pazuene 2

Haumenoeanue: 3amuta Ilpaktuueckoir paboTel Nod «MccremoBaHue BIHSHHS —peXHAMA
TepMOOOpPaOOTKH HA CTPOCHUE U CBOMCTBA CTATH
Ilpeocmaenenue ¢ @OC: BONIPOCHI K 3aITUTE MPAKTUICCKON paboTe
Bapuanmui 3a0anuii:
. Uto Takoe yriepoa?
. MakcuManpHO€E cofiepKaHUE YIJIepoia y JO3BTEKTOUIHbIE CTAJIEH.
. Kakue cTpykTypHBI€ COCTABISIOIIME COAEPIKAT JOIBTEKTOUIHBIE CTATN?
. KakoBo cozaepskanue yriepoja B CpeAHEYTIAEPOIUCTHIX CTAISIX?
. B uem otnuunrensHas ocobenHocts depputa u AycTeHuTa
. Uto Takoe cTpyKTypHasi COCTaBJIAOIIAsA?
. @eppuT, €ro OTIUYUTEIbHBIC TPU3HAKHU, KaK CTPYKTYPHON COCTABIISIONICH.
. LleMeHTHT, ero OTJIMYUTENbHbIEC TPU3HAKU, KAK CTPYKTYPHOU COCTABIISAIOIICH.
9. AyCTeHHUT, €r0 OTIUYUTENIbHBIC PU3HAKHU, KaK CTPYKTYPHON COCTaBJISIOIICH.
10. Ilepnut, ero OTIAMYUTEIbHBIE NPU3HAKH, KAK CTPYKTYPHON COCTABISAIOIIEH.
11. MapTeHcuT, ero OTIUYUTENbHBIC PU3HAKH, KaK CTPYKTYPHOM COCTABIISIFOIIEH.
Kpumepuu ouyenxu:
[IpuBenens! B pazaene 2

03O LNk~ Wi —

Haumenoganue: sawuma Ilpakmuueckou pabomer Ne5 «Hccneoosanue enusnus pexcuma
mepmoobpabomKu Ha cmpoeHue U C0UCMEa CMalLy

Ilpeocmaenenue ¢ @OC: 6onpocwl Kk 3awume RpaKmuieckou pabome

Bapuanmui 3a0anuii:

1. Kakyro MUKpOCTpYKTYpy UMeroT ctanu Mapok 30...45 nocie Hopmanuzanuu?

2. Kakue ycnoBus NpH 3aKajKe CTaIN JOKHBI ObITh 0053aTENIbHO BBIIOIHEHBI JUIS MTOJTyYEHHS
MapTEHCUTHOM CTPYKTYpHI 10 BCEMY CEYEHHIO 00pasia?

3. Kakyroo MUKpPOCTPYKTYpY U TBEpIOCTb UMEIOT cTanu 30...45 rocie 3akajlku B BOLy?

4. Kakyio cTpykTypy © TBEpAOCTh NPHUOOpPETAIOT 3aKaJeHHblE Ha  MAapTEHCHUT
CpeAHEeYyIJIepOJUCThIE CTaNIU Mocie oTiycka ux Ha 200°C?

5. Kakywo CTpykTypy ¥ TBEpPIAOCTh NPHOOPETAIOT 3aKaJeHHbIE HAa  MapTEHCUT
CpeAHEeYyIJIepOIUCThIE CTANIU MOCIIe OTIycKa ux Ha 350°C?

6. Kakyro CTpykTypy U TBEpIAOCTh NPHOOPETAIOT 3aKaJeHHbIE HAa  MapTEHCUT
CpeAHEeYIJIepOUCThIE CTANIU Mocie oTiycka ux Ha 500°C?

7. Kak u3MmeHsieTcsl IPOYHOCTh CPEIHEYTIIEPOAUCTHIX CTajiell MpH MOBBIIIEHUH TEMIIEpaTypbl
ornycka? Kakue nmpoueccsl B CTaJIA BBI3bIBAIOT 3TO U3MEHEHUE?

8. Kak wu3MeHSITCS XapaKTEepUCTHKM IUIACTUYHOCTH CPENHEYIVIEPOJAUCTBIX CTAEH TpH
MTOBBIIIEHUH TEMIIEpPATyphl OTITycka? Kaknue nmpoueccsl B CTajlu BbI3BIBAIOT 3TO U3MEHEHHE?

9. Kak W3MEHSAITCS XapaKTEPUCTUKH IUIACTHYHOCTH CPEAHEYIVIEPOAUCTBIX CTalled MpHU
MOBBIIIEHUH UX IPOYHOCTH?

10. Kak wu3MmeHsieTcs mnpeaes NPOYHOCTH CPEIHEYIJIEPOJIUCTBIX CTaJed IpU IOBBIIICHUN
TBEPAOCTH?

11. B xakyto cTOpoHY HEOOXOJUMO U3MEHUTH TEMIIEPATyPy OTITYCKa (MOBBICUTH UM TIOHU3UTH),
€CIIM HEOOXOJMMO YMEHBIIUTh TBEPAOCTh CPEIHEYTIEPOIUCTOM cTann?

12. KakoBo coziepkaHue yriaepoaa B CPEAHEYTIICPOIUCTHIX CTAIAX?

13. Kak BeIOMpaeTcst TeMIeparypa HarpeBa IoJ 3aKajiky CpeHeyTrJIepOAUCTON cTanu?

14. Kakoro mHTepBaja TeMIeparyp cieayeT u3deraTh MpH BbIOOpE TemImepaTyphl OTIIyCKa U
nouemy?
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Kpumepuu oyenxu:
[IpuBenens! B pazaene 2

Haumenosanue: 3ammura [lpaktnueckoir paboTsl Ne6 «MuKpoaHaIM3 HHCTPYMEHTAJIBHBIX
CTaJIell U CILIaBOBY .

Ilpeocmasnenue ¢ @OC: BOoNpOCHI K 3aIIUTe MPAKTHYECKON paboTe

Bapuanmut 3a0anuii:

1. Ilpy xakoM yBEIWYEHUM MCCIEAYIOTCS MUKPOCTPYKTYpPhl MHCTPYMEHTAJbHBIX CTalell U
cru1aBoB?

2. IlpuBenaute cocTaBbl TpaBUTEIEH ISl BBIABICHUS MHUKPOCTPYKTYPHl MHCTPYMEHTAJIbHBIX
CTaJIEU U CILIABOB.

3. KakoBa MHKpPOCTPYKTypa YIIIEpOAUCTHIX cTasied Y8-Y 13 mocie omkura? mocie 3aKajku U
oTmycka?

4. KakoBa MHKPOCTPYKTYypa OBICTPOPEXKYIIMX CTaleld B OTOXKEHHOM COCTOSHUHU? TOCHe
3aKaJIKU? IOCJIE 3aKAJIKU C TPEXKPATHBIM OTIYCKOM?

5. KakoBa MUKpOCTpYKTypa TBEp/bIX cIuiaBoB Tha BK?

6. KakoBa MUKpOCTpYKTypa TBEpbIX criaBoB Thma TK?

7. KakoBa TemoCTOMKOCTh YriIepOAUCThIX WHCTPYMEHTAIBHBIX CTalel? HU3KOJIETHPOBAHHBIX
XPOMHUCTHIX CTaliei? KaK OHA 3aBUCUT OT CTPYKTYPHI?

8. KakoBa TemnocTOMKOCTh OBICTPOPEXKYIIMX CTaleid?  3a CYeT KakKuX CTPYKTYPHBIX
COCTABIISIIOLINX OHA 00eCTIeYnBACTCS?

9. KakoBa TemiaocToMKOCTh TBEPABIX CIUIABOB, 33 CYET YEro OHa o0ecrieunBaeTcs?

10. KaxoBa TBEpOOCTh YITEPOAMUCTHIX M HU3KOJICTHPOBAHHBIX MHCTPYMEHTAIBHBIX CTaJIeH,
KaKHe CTPYKTYPHBIE COCTABJISIOIINE BIUSAIOT HA €€ BEINYHHY?

11. KakoBa TBEpJOCTb OBICTPOPEKYIIUX CTAJIEH, 32 CUET KAKUX CTPYKTYPHBIX COCTABJISIOIINX
oHa obecrnieunBaercs?

12. Kaxosa tBepnocts crutaBoB tuna BK u TK, 3a cueT kakux CTpYKTYpHBIX COCTABIISOLINX
oHa obecrnieunBaercs’?

Kpumepuu oyenku:

IIpuBeneHns! B pazaene 2

Haumenoganue: 3amura [lpaktnueckoir paboTsl Ne7 «MukpoaHan3 MHCTPYMEHTAJIbHBIX
CTaJIe! U CILIABOBY .
Ilpeocmagnenue ¢ @OC: BOIPOCH K 3alLIUTE NPAKTUYECKOH paboTe
Bapuanmui 3a0anuii:
1. Tlpu xakoM yBETUYEHUH HCCIEAYIOTCS MUKPOCTPYKTYphI ATIOMHUHHUEBBIX W MEIHBIX
CIUIaBOB?
2. IlpuBenute cocTaBbl TpaBUTENEH AJ BBIABICHUS MHKPOCTPYKTYpPBl QJIIOMHUHHUEBBIX U
MEJHBIX CILJIaBOB.
3. KakoBa cTpykTypa TEXHUUECKH YUCTON Meu?
HazoBute cTpyKTypHBIE COCTABISIONIUE JIATYHEH.
Ha3zoBute CTpyKTypHBIE COCTaBIISAIONINE OPOH3.
KaxoBa ctpykrypa nedopMrupoBaHHOM 1aTyHU?
KakoBa cTpyktypa nuToi natyHu?
KaxkoBa cTpykTypa onHoda3Hoi u 1Byx(ha3HOM JaTyHH B OTOXOKECHHOM COCTOSTHUH?
KakoBa MakcuMaibHas paCTBOPUMOCTb LIMHKA B MEJTU?
10. KakoBa cTpyKTypa OJIOBSHUCTOI OpOoH3HI ¢ To0aBkaMu MHKA U cBuHIA (THna OL[C)?
11. KakoBa cTpyKTypa TEXHUYECKH YHCTOTO aTFOMUHHUSA?
12. Ha3oBuTe CTPYKTYpHBIE€ COCTaBISIONIAE ATIOMHHHAEBO-MEIHBIX  JIePOPMHPYEMBIX
CILIaBOB.
13. KakoBa MakcHMasibHasi paCTBOPUMOCTh MEIH B AITFOMUHUU?
14. Ha3zoBuTe CTPYKTYpHbBIE COCTAaBIISIOIINE JMTEHHBIX AJIIOMUHHEBBIX CIUIaBOB Ha 0a3e
cuctemsl Al-Si.

©CoN A
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15. Yem

OTIMYAIOTCS  JApyr OT  JApyra  CTPYKTyphl  MOAU(DHUIMPOBAHHBIX U

HEMOJM(PHUIMPOBAHHBIX CHUIyMHHOB TUma AJl4, AJI9?
16. HazoBute TepMUYECKH HEYNPOUYHsIEMbIE ATFOMUHUEBBIC CIIIaBbl. KakoBa ux cTpykrypa?
Kpumepuu oyenxu:
[IpuBenens! B paznene 2

Kpurtepun u mkajbl OHeHUBAHUS
JUis KOHTPOJBHBIX MEPOINPUATUI (TEKYIIEro KOHTPOJS) YCTAaHABIMBAETCS MUHUMAIBHOE U
MaKCHMaJbHOE KOJUYECTBO OallIOB B COOTBETCTBHHM C Tabnuimeil. KoHTpoibHOEe Meporpusitie
CUMTAETCS MPONUICHHBIM YCIIEIIHO NP YCIIOBUU Ha0Opa KoJM4yecTBa 0aJUI0B HE HIKE MUHUMAIIbHOTO.
Pesynbrar 00ydeHus N0 JUCHMILUIMHE CUUTAETCS JOCTUTHYTHIM IIPHU YCIIEIIHOM IPOXOKICHUU
00y4aroIuMcs BCeX KOHTPOJIbHBIX MEPOTIPUATHI, OTHOCALINXCA K JTAHHOMY pe3yJbTaTy 00y4YeHHUsI.

Pazoenv Konuuecmeo 6annog
Dopma konmpoaa -
OUCUUNTUHDL min max
1 3amura tabopatopHoi paboTsr Nel 2 5
1 3anura npakTUYeckoii pabotsr Nel 2 5
2 3amuTa IpakTHIecKoi padoTer Ne2 2 S
2 TectupoBanue 10 pasaeiy «Kpucrammdeckoe CTpPOSHHE METAIUIOB U 2 5
CIUIABOBY.

3 3amura 1abopaTopHOii padboThl Ne2 2 5
3 3amura mpakTHUECKOo paboThl Ne3 2 5
4 3amuTa mpakTUIeckoi paboTer Ned 2 5
4 TectupoBaHue 1o paszaeny: Juarpamma «Kene3o — yriaepom. 2 S
5 3amura 1abopaTopHoii paboThl Ne3 2 S
5 3amuTa npakTHueckoil paboTsl NeS 2 S
6 3amuTa mpakTHYECKol paboThl Neb. 2 5
6 KontponbHas padota Nel 2 5
7 3amura nabopatopHoi padoTsl No.4 2 5
7 3amuTa mpakTHIecKoi padoTer Ne7 2 5
7 KonTtponbHas paGota Ne2 2 5
8 3amuTa npakTHueckoil paboTsl Ne§ 2 S

OKk3aMeH 18 20

Hroro 50 100

HpI/I OLCHUBAHWUN PE3YJIbTAaTOB O6y‘-I€HI/I$[ o AJUCHUIINIMHE B XOJ€ TCKYWICTO KOHTPOJIA
YCIICBACMOCTHU  HUCIIOJIB3YHKOTCA  CICAYIOINHUEC KPUTCPHUU. MuHHUMAIBbHOE KOJIMYECTBO OalljIoB
BBICTABJISACTCS 06yqa}0meMycsf IIPpH BBIITOJIHCHUH BCCX HOKaSaTeﬂefI, A0IYCKAaKOTCA HECYNICCTBCHHBIC
HCTOYHOCTH B U3JIOXKCHHUH U O(I)OpMJ'IeHI/II/I MaTcpurajia.

Haumenoganue,
Ilokazamenu 6bicmaenenua MUHUMAILHOZ20 KOIUUECEa DaL106
obo3nauenue
JlaGopaTopHast paboTa BBIMIOJIHEHA B TIOJTHOM 00BbEME;
JabopatopHas [IpencraBnern oT4eT, comep)kKamuii HEOOXOIWMBIE pAacyeThl, BBIBOJABI, O(QOPMIICHHBIA B
pabota COOTBETCTBHHM C YCTAHOBICHHBIMHU TPEOOBAHUSIMU;
[IpogeMoHCTPUPOBAaH YIOBIETBOPUTEIBHBI YPOBEHb BIAJEHHUS MaTEepHaIOM IIPH 3alluTe
11ab0paTopHOi paboThI, TaHBI TPABMIILHBIE OTBETH HE MeHee uyeM Ha 50% 3aaHHBIX BOMPOCOB
3aaHus BBIIOJIHEHBI O0JIee YeM HanoJ0BHHY. [IpUCYTCTBYIOT CephE3HBIE OIIMOKH.
IIpakTryeckas [IpogeMoHCTPHUPOBaH YAOBIETBOPUTEIHHBIN YPOBEHD BiIaICHHUS MAaTCPHAIIOM.
pabora [posiBneHs! HU3KKME CITIOCOOHOCTH MPUMEHSATh 3HAHHUS M YMEHHS K BBHITIOJIHEHUIO
KOHKPETHBIX 33JIJaHHH.
KonrpostbHas padota IIponemoncTpupoBan y,HOBneTBopnTeanmI:“I YPOBEHD BIIAJICHUSI MATEPHAIIOM.
[TpaBunbHO pemeHo He MeHee 65% 3agaHuil
VerHbiii onpoc JlaHbl IpaBUIIbHBIE OTBETHI HE MeHee ueM Ha 50% 3aJJaHHBIX BOIIPOCOB.
[TpoleMOHCTPUPOBaHBI 3HAHUSI OCHOBHOTO Y4€OHO-IIPOrpaMMHOT0 MaTepHaa
Tect ITpaBunbHO pemeHo He MeHee 50% TecTOBBIX 3aaHui
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Hrorosas OILICHKA BBICTAaBIACTCA C UCIIOJIB30BAHHUCM CJ'IGI[YIOH_Ieﬁ IIKaJIbI.

Ouenka Habpano o6annos
«OTJINYHO» 90-100
«XOpOILIO» 70 -89
«YJOBJICTBOPUTCIILHO» 50 - 69
«HEYIOBJIETBOPUTEIILHO» Memnee 49
Ecnmu cymma nHaOpanneix OamioB Menee 50 — oOydwarommuiicss He JOIyCKaeTrcs [0

IIPOMEXYTOUHOM aTTecTaluu (10 SK3aMeHa).

busnet x 3x3aMeHy BKJIIOYAET 2 TEOPETUUECKUX BOIIPOCA U MPAKTUYECKOE 3a/laHUE.
[TpomesxyTouHas arTecTalus IPOBOAUTCSA B JOPME YCTHOTO ONPOCa U IIPOBEPKH 3aJaHHMSL.
Bpewms Ha noarotosky: 60 MUHYT.

Ouenka

Kpumepuu oyenku

«OTJIIMYHO»

OOyuaromumiicss ToKaszajl BCECTOPOHHEE, CHCTEMAaTHUUECKOe U TIIyOOKOe
3HaHHWE Yy4yeOHOro MaTepuana, MPeAYCMOTPEHHOTO MPOrpPaMMOH,
YMEHHME YBEPEHHO NMPHUMEHSTh Ha MX NPAKTHKE IPU PEIICHUU 3a]ad
(BBITIOJIHEHUU  3a/laHui), CIOCOOHOCTh TOJHO, TPAaBUIBHO H
apryMEHTHPOBAHO OTBEYaTh HA BOINPOCHI U J€JIaTh HEOOXOAUMBIE
BbIBOJIbI. CBOOOAHO HCIONB3YET OCHOBHYIO JINTEPATYPY U 3HAKOM C
JIOTIOJIHUTEIIbHOM JINTEPaTypOi, PEKOMEHI0BAHHON ITPOrpaMMOit

«XOpPOoUIO»

OOyuaromuiics MoKa3all MOJIHOE 3HAHHE TEOPETUYECKOro MaTepuala,
BJIQJICHUE OCHOBHOM JIMTEPAaTypOd, PEKOMEHJIOBAaHHON B IIPOrpaMMe,
YMEHHE CaMOCTOSTENIbHO pellaTh 3ajaud (BBIIOJHATH 3a/laHus),
CHOCOOHOCTh ApTYMEHTHPOBAHO OTBEYaTh HA BOIPOCHI M JIENAaTh
HEOOXOAUMBIE  BBIBOJBI,  JIOMYCKAeT  €AMHUYHbIE  OLIMOKH,
UCIpaBliieMble TOocie 3ameuaHusi npenonasarens. CnocoOeH K
CaMOCTOSITEJIbHOMY TIOTIOJIHEHUIO M OOHOBJIEHHIO 3HaHUH B XoJe
JanbHenei yueOHoi paboThl M Tpo(eCcCHOHATILHON JeSITEIbHOCTH

«YHAOBJICTBOPUTCIIBHO»

OO0yyaronuiicst IEMOHCTPUPYET HEMOIHOE WK (pparMeHTapHOE 3HaHUE
OCHOBHOTO Y4e€OHOT0 MaTepuasa, JOMyCKaeT CYIIECTBEHHbIE OINOKH B
€ro M3JI0KEHHUH, UCTIBITHIBACT 3aTPYAHEHHS U JOMYyCKAaeT OMUOKU TpU
BBITIOJIHCHUH 3aJaHuil (pelieHUuu 3a7ad), BHITIOJHSICT 3aJaHue TMpU
MOJICKa3Ke MpemnoaBaTeis, 3aTpyIHsieTcs B (OPMYITUPOBKE BHIBOJOB.
Brnageer 3HaHMEM OCHOBHBIX  pa3lieJioB, HEOOXOJUMBIX  JJIA
JanbHeWero oOydeHus, 3HAKOM C OCHOBHOM M JOIOJHUTENbHON
JIUTEPATYpPOH, PEKOMEHIOBAHHON IPOrpaMMOn

«HCYOOBJICTBOPUTCIIBLHO»

OOyuaromuiics Ipy OTBETE IEMOHCTPUPYET CYLIECTBEHHBIE IPOOEIHI B
3HAHUAX OCHOBHOTO y4eOHOI0 MaTepuana, J0mycKaeT rpyobie OmuoOKu
B (OpPMYJIMPOBAHUU OCHOBHBIX TOHSATHH W NPH PEIIEHHUH THUIOBBIX
3a/1a4 (TpU BBHITTOJTHEHUH THTIOBBIX 33JIJaHUI ), HE CIIOCOOCH OTBETHTH HA
HABOJAILME  BONPOCHl  IPENOJABATEIS. Onenka  craBUTCS
oOydarmuMcsi, KOTOpble HE MOTYT MPOJOJKUTh OOY4YeHHE WIH
OPUCTYIIUTh K NPOPECCHOHATBHON JEATETbHOCTH MO OKOHYAaHUU
00pa30BaTeNbHOTO YUpeKIAeHHUs] 0e3 MOMOJHUTENbHBIX 3aHATUH IO
paccMaTpuBaEMON JUCIUIUINHE
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