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Kadenpa «TexHOT0THS MATUHOCTPOEHUS U TPHOOPOCTPOCHHMSI
NoJHOe HauMeHOo8aHue Kagheopul, npedcmasisaioweli padouyio npocpammy

CocraButenb Carckuii Bnagucias MuxainjgoBud, A.T.H., JOIEHT
@D.U.O. (nonnocmoio), cmenens, 36aHue

Pabouast mporpamMmma coctaBjieHa B COOTBETCTBHH C TPEOOBaHUAMU (eepaIbHOTO
rocyJIapCTBEHHOT0 00Pa30BaTEIBLHOTO CTAHIapTa BHICIIETO 00pa30BaHuUs U
paccMOTpeHa Ha 3acenanuu kadeapsl « TexHOIorus MallIMHOCTPOCHUSI U
IprUOOPOCTPOCHUS

[IpoTokon ot 2021 r. Ne
3aBenytrommii kadeapoi « TMull» / P.M. Bakupos
20 T.
COI'JIACOBAHO

KonnyectBo uacoB paGoueil mnporpamMmsr u GopMupyemble  KOMIETEHIUH
COOTBETCTBYIOT y4YeOHOMY IUlaHy HanpaBiaeHus 24.05.01 «IIpoexTupoBanue,
NMPOU3BOJICTBO M SKCILTyaTalus PaKeT K DPAKETHO-KOCMHYECKHX KOMILIEKCOB,
crienuan3anys «PakeTHO-KOCMUYEeCKUe KOMITO3UTHEIE KOHCTPYKLIHI.

IIpoTokon 3acemanus ydeGHO-MeTonMueckoll kommccuu no YI'CH 24.05.01
«IIpoekTHpoBaH¥e, TNPOM3BOACTBO M  BKCILIyaTALHs PaKkeT M  pakeTHo-

KOCMHUYECKHX KOMILIIEKCOBY, CrieLManu3anus «PakeTHO-KOCMHUYecKkue
KOMITIO3UTHBI€ KOHCTPYKLIUM» OT /4. /' 20221r. Ne. o/

Ilpencenarens  ydeGHO-MeTomuueckoil komuccuu 1o YI'CH 24.05.01
«IIpoeKTHpOBaHWe, TNPOU3BOACTBO U  SKCIUIyaTalus PakeT U pakeTHO-
KOCMHYECKHX KOMILJIEKCOBY, CIieLMaTu3aIys «PakeTHO-KOCMHYECKHE
KOMIIO3UTHBIE KOHCTPYKLIMHY. ¢
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AHHOTaLII/ISI K JUCHUIIIIMHEC

Haszeanue oucuyunnunot

MarepuanoBeieHue

Hanpaenennocmo
(npoghunv/npocpamma/cneyuan
uzayus)

24.05.01 «IIpoekTupoBaHue, MPOU3BOJCTBO U IKCIUIyaTallds pakeT u
PaKETHO-KOCMUYECKHX KOMIUIEKCOBY, cienuanu3auus: «Pakersl ¢ PITT»

Mecmo oucuunnunbl

O6s3arenbHast yacth biioka 1. Jlucuurumasl (MoTyn)

Tpyooemkocms (3.e. / uacwt)

6 3.e. / 216 gacos

ILlenv uzyuenusn oucyunumot

(dbopMHUpOBaHKE Y CTYACHTOB 3HAHUHN B 00J1aCTH KPUCTAILINYECKOTO
CTPOEHHUS U CBOMCTB KOHCTPYKIIMOHHBIX MAaTEPUAIIOB; U3MEHEHUE
CTPYKTYp ¥ CBOMCTB MaT€pPHUAJIOB B 3aBUCUMOCTHU OT TEMIIEPATYPHBIX U
MEXaHUYECKUX BO3JECHCTBUM; TEPMUUECKON U XMMUKO-TEPMUYECKON
00pabOTKHU CIJIABOB; KJIACCU(PUKALUN KOHCTPYKIIMOHHBIX MAaTEpUAJIOB.

Komnemenyuu, popmupyemole
6 pe3yromame oceoenus
ouCUUNIUHDL

IIK-10. Pa3paboTka ¥ BHEIpEeHHWE B  TPOHM3BOJICTBO  HOBBIX
KOHCTPYKIIMOHHBIX MaTEpUasoB (B TOM YHUCIIE KOMITO3UIIMOHHBIX), 8 TAKXKE
TEXHOJIOIMYECKHUE MTPOLIECCHI U TEXHOJIOTUU UX CO3JaHMUsI.

[IK-11. TexHuyeckoe pPYKOBOJACTBO pa3pabOTKON TEXHOJIOTHYECKOU
JIOKYMEHTAIIMU COOPKH U UCIIBITAHUI HOBBIX M3JIEIUI PAKETHON TEXHUKH
Y OCBOCHHEM HOBBIX TEXHOJIOTHIA B arperaTHO-cOOpPOYHOM MPOU3BOICTBE,
PYKOBOJACTBO  TEXHOJIOTMYECKUM  COIPOBOXKJIEHUEM  OCBOEHHOIO
CEpPUITHOr0 MPOU3BOJICTBA PAKETHON TEXHUKH.

Cooepircanue OuUCYUNIUHBL
(ocnoenwie pazoensvt u memoi)

Kpucrammueckoe crpoernne metayuios. Jledhopmanus u pazpyiieHue
MeTayIoB. MexaHnYecKHue CBOCTBAa METa/LIOB U cIIaBOB. CILIaBhI
METaJUIOB (KOMIIOHEHTHI CIIJIaBOB). /lnarpaMma «xene3o — yriaepoay.
Kpucranmmzanus MeTaioB U CIIJIaBOB B PEATBHBIX YCIOBUAX. Busl
TEPMUYECKOI 00paboTKH. XUMHKO-TepMUUECcKasi 00paboTKa.
MapxkupoBka ctaneil u criaBoB. [Torumeps! 1 KOMIIO3UIIMOHHBIE
MaTEepHAIIBL

Dopma RPOMENHCYMOUHOU

ammecmauyuu

DK3aMeH




1. Heau v 321294 TUCHUIJIMHBI:

(¢opMHpOBaHHe Y CTYA€HTOB 3HAHU M

Heabio siBasiercsi: (GOpMHPOBAaHHE Y CTYACHTOB 3HAHUM B 0OJACTH KPUCTAJUTUYECKOTO
CTPOEHUS U CBOMCTB KOHCTPYKIIMOHHBIX MaTE€PUAJIOB; U3BMEHEHHUE CTPYKTYP U CBOKMCTB MAaTEpUAIIOB B
3aBUCHMOCTH OT TEMIIEPATYypPHBIX W MEXaHHMUYECKHX BO3JCHCTBUIl, TEPMHYECKOH M XHMHKO-
TEPMUYECKOI 00pabOTKH CIUTaBOB; KIacCU(PUKAINI KOHCTPYKIIMOHHBIX MaTEpPHAaJIOB.

3ajauu AUCIUIUINHBL
—  npuobpemenue cmyoeHmamu meopemudeckux U NPaKmu4ecKux 3Hanull 1o MOITy4IeHHIO
MaTepuaioB, 3arOTOBOK, MOJTy(paOpUKATOB, JeTaNeil 1 U3/1eNIuil, a TAKXKE yIIPaBIEHUE X KaUeCTBOM
IUISL pa3JIMYHBIX 001acTel TEXHUKH;
—  npuobpemenue cmyoeHmamuy npakmuyeckux 3HaHuti ONPeAeIATh XAMUYECKUH COCTaB, CBONCTBA
U CTPYKTYPY METAUIOB U HEMETAIMYECKUX MAaTEPHUAIIOB;
—  o0enadenus meopemuyeckumMu u nPaKmu4ecKkumMu 0CHO8AMY TIOBBIILICHHUS KOMIUIEKCa CBOWCTB
MyTeM TEPMHYECKUX U IPYTUX CIIOCOO0B 00PaOOTKU MaTEpPHAJIOB;
—  pacKpvime Qu3U4ecKyio CyuHOCmy SBICHUH, IPOUCXO/IINX B MaTepHAIax IIPHU BO3ICHCTBUH
Ha HUX Pa3IMYHBbIX (I)aKTOpOB B YCJIOBUAX MPOU3BOJCTBA U SKCILTyaTalluu U X BJIUAHUC HA CBOMCTBA
MaTepuaos;
—  o0e61adenus meopemuyecKkumMu OCHO8AMY TAATHOCTUKU U KOHTPOJIS KauecTBa MaTepPHAaJOB, a
TaKXe KOMIIBIOTEPHBIM POTPAMMHBIM 00ECTICYCHHEM JIJIs1 00paOOTKH pe3ysIbTaTOB M aHAIN3A
MOJTYYEHHBIX JIaHHBIX, MOJICITUPOBAHUS ITOBEJICHUSI MaTEPHAJIOB, OIICHKU M POTHO3UPOBAHUS HX
OKCILTYaTalUOHHBIX XapaKTCPHUCTHUK.

2. Ilnanupyemble pe3y/bTaTbl 00y4eHUsI
B pe3ynbraTe 0CBO€HUS TUCLMIIIMHBI Y CTYA€HTa JODKHBI ObITH CPOPMUPOBAHBI
3HaHus, npuodpeTaeMble B X0/1e OCBOCHHS M CHMILJIMHBI

Ne i/t 3uanun

1. KJIaCCU(pUKALIMIO MAaTEPUAJIOB, UX CBOMCTBA ((pU3NUEeCKUEe, XUMUUECKHE,
TEpMUYECKHe), 007aCTH MPUMEHEHHUS B PAKETHO-KOCMUYECKON TEXHHUKE U CIIOCOOBI
MIPOU3BOJICTBA; METOIbI CO3AHMSI MATEPHAJIOB, a TAK)KE TEXHOJIOTHIO POU3BOJICTBA U
TEXHOJOTMYECKHUH MTPOLIECC M0 UX CO3JAHMI0; METOBI UCIIBITAHUI 1 KOHTPOJIS
KayecTBa U3/1eJIUi paKeTHON TEXHUKHU, U3TOTOBJICHHBIX U3 MTOJIMMEPOB, METAIJIOB,
CIUIABOB U KOMIIO3UIIMOHHBIX MaTepHaJIOB.

2 JIOKYMEHTAIMIO0 Ha KOHCTPYKIIUH U3/ENUsl paKeTHON TEXHUKH, COOPOYHONU OCHACTKH U
UCTIBITATEIbHOTO CTEH/I0BOI0 000PY/IOBaHUS HA CXO/HBIE arperaTsl U OJHOMMEHHBIE
HCIBITAHUS; TEXHOJIOTMU COOPKH, UCTIBITAHUI MaTepHaoB, U3/I€TUI U arperaTos,
OCHOBBI OpraHM3alliy IPOU3BOJCTBA, TPyJa U YIPABIEHUS, a TAKKE OCHOBBI
yIpaBieHUs IEPCOHAIOM; METO/bI M MPUEMBI SKCIIEPUMEHTAIBHBIX U OIBITHBIX
paboT, a TakXkKe CpeJICTBA AaBTOMATH3AIIMH B arperaTHo-cOOpPOYHOM ITPOU3BOJICTBE.

YMeHusi, npuodpeTraeMbie B X0/1€ OCBOEHHSI IV CIHUILTHHBI
Ne i/ Ymenus

1 HCII0JIB30BAaTh HOBBIC KOHCTPYKIMMOHHBIC U TCIIJIO3AIMUTHBIC MaTCpHaJIbl, IIOJIMMEPEI 1
MJIACTMACChI B POU3BOJICTBE U3AEIIUNM PAKETHON TEXHUKHU; OCYIIECTBIIATh
MCXaHUYCCKYIO 06pa60T1<y 1 UCHBITAaHUA KOMIIO3UIIMOHHBIX MAaTCPUAJIOB, METAJIJIOB U
CIINIaBOB; OMMPCACIIATH SKCILNTyaTallMOHHBIC CBOMCTBA MaTCpurajIoB, UCTIOJIb3YCMbBIX B
PAKETHON TEXHUKE.

2 CTaBUTH 337]a4l TEXHOJIOTUYECKUM OIOPO MPOU3BOICTBEHHBIX MOPA3/ICICHHUIH
arperatHo-cOOpOYHOTO MPOU3BOJCTBA U OKA3bIBATh TEXHUYECKYIO MTOMOIIb
TEXHOJIOTaM B PELICHUH CIOXKHBIX BOIIPOCOB OTPAOOTKU U BHEAPCHHUS
TEXHOJOTMYECKHX MPOIIECCOB; pa3padaThiBaTh HOBbIE METO/IbI U TEXHOJIOTHH COOPKH




Y VCTIBITAHUS MAaTEPUAIIOB U U3CINI paKeTHON TEXHUKU; TPUMEHSITh COBPEMEHHBIC
TEXHOJIOTHH YIIPABJICHUS IEPCOHAIOM.

HaBbIKI/I, npnoﬁpeTaeMble B X0/J€ 0CBOCHHUS JUCHUIIJINHBbI

Ne i/ HaBbixku

1 HABBIKAMU KOHTPOJIS BHIMIOJTHCHHS TPEOOBAHUH, YCTAHOBICHHBIX B KOHCTPYKTOPCKOM
JIOKYMEHTAIlUK, HAa U3rOTOBJICHUE U UCTIBITAHUSI CUCTEM, arperaroB, COCTABHBIX
YacTel U U3JEIUN PAKETHON TEXHUKHU U3 KOMITO3UTHBIX MAaTEPUAJIOB; METOIAMH
MoJTy4eHUsI HH(OOPMAITMK O HOBEHUIIIUX TEIUIO3AIMUTHBIX ¥ KOMITIO3UITHOHHBIX
MaTepHualiax, MOJIMMEpax M IJIaCTMACCaX PAKETHOW TEXHHUKHU, O IEPEAOBOM
OTEUYECTBCHHOM M 3apyOE€KHOM OITBITE IPUMEHEHHUS MAaTEPHAIIOB B 00JIACTH TEXHUKH H
TEXHOJIOTHH PAKETHBIX KOMIUIEKCOB; HH(OpMaIHel 0 HOBBIX KOHCTPYKITMOHHBIX
MaTepHaiax U X PU3NKO-XUMHUUYECKHX XapaKTEPUCTHKAX.

2 IIPOBEJCHUS MPOBEPOK U COIVIACOBAHUS TEXHOJIOTHYECKUX ITPOLIECCOB Ha COOPKY
arperaToB, MOHTaK U UCIIBITAHUSI CUCTEM, a TAKKE HA UCIIBITAHUS U3JENHIM; CO3AaHUs
MapmpyTta cOOpKHM M HCIIBITAHUS arperara, u3JeNus; ONPeIeICHHs TPYI0EMKOCTH
Ka)KI0ro dTarna cOOPKU U UCTIBITAHUS, a TAK)KE MapaslieIbHBIX U IMOCIEI0BATEIbHBIX
9TaoB COOPKM HOBBIX arperaToB M W3JICIHI PAKETHOW TEXHHUKH.

KOMHeTeHHI/II/I, 1 noﬁpeTaeMLIe B X0/1€ OCBOCHHUSA NUCIHHUITINHDbI

Komnerenuun HNuaukaropsl 3Hanusn Ymenus |HaBbiku
IIK-10. Pa3zpabotka u [K-10.1. 3Hats:
BHEPCHHE B IPOU3BOACTBO | - KIACCU(HUKALIMIO MAaTEPHAJIOB (B TOM
HOBBIX KOHCTPYKLIMOHHBIX YHCIie KOMITIO3ULIOHHBIX MAaTEPHAaJIOB),
MaTepHaJoB (B TOM 4HCIIe UX cBo¥icTBa ((hr3mdeckue,
KOMITO3UITMOHHBIX), & TAKXKE | XUMHUYECKHUE, TEPMUIECKHUE), 00IacTH
TEXHOJIOTUYECKUE IPUMEHEHUS B PaKeTHO-KOCMHYECKOM
IPOLECCHl U TEXHOJIOTUH UX | TEXHHUKE U CIIOCOOBI IPOU3BOACTBA;
CO3JaHUA - METOZBI CO31aHUSI MaTePHAIOB, a 1

TaKKE TCXHOJIOTUIO TPOU3BOJCTBA U
TEXHOJIOTHICCKUI aponecce 1o ux
CO31aHUIO,

- METO/JbI HCIBITAaHUHA K KOHTPOJIA
Ka4yeCcTBa I/ISI[GJ'II/Iﬁ paKeTHOﬁ TCXHUKHU,
H3roTOBJICHHBIX M3 MOJIUMEPOB,
METAJIIIOB, CIINIABOB 1
KOMITO3MITMOHHBIX MAaTECPHAJIOB.

I1K-10.2. Ymerts:

- HCIIOJIb30BATh HOBBIE
KOHCTPYKLIMOHHBIE U TEIJIO3AIIUTHBIE
MaTepHaibl, HOJUMEPHI U MJIACTMACChI
B IIPOU3BOJICTBE U3JEIINN PAKETHON
TEXHUKH;

- OCYILECTBIIATh MEXaHUYECKYIO 1
00paboTKy M MCIBITAHUS
KOMIIO3UIIUOHHBIX MaTEpHUAIIOB,
METAaJUIOB U CILIABOB;

- OIpeAENsITh IKCILTyaTallMOHHbIE
CBOWCTBA MaTepUAIIOB, UCTIONB3YEMBIX
B PAKETHOM TEXHUKE.

T1IK-10.3. Bnagers:

- HaBBIKAMH KOHTPOJISI BHITIOJTHEHUS
TpeOOBaHUH, YCTAHOBICHHBIX B
KOHCTPYKTOPCKOM JOKYMEHTAITHH, Ha 1
HM3TrOTOBJIEHHUE W MCITBITAHMS CHCTEM,
arperaTroB, COCTaBHBIX YacTed U
M3 paKeTHOM TEXHUKH U3
KOMITO3UTHBIX MaTepHAJIOB;




- METOAaMH ITOy4eHHs HHOPMALIHH O
HOBEHIINX TEIJIO3AIUTHBIX U
KOMITO3MILIMOHHBIX MaTepHanax,
MoJIMMepax | IlacTMaccax pakeTHON
TEXHHKH, O NIEPEOBOM OTEYECTBEHHOM
1 3apy0E)KHOM OIIBITE TPUMEHEHHS
MaTepHalioB B 00JIaCTH TEXHUKU U
TEXHOJIOTUH PAKETHBIX KOMILICKCOB;

- nHpOpMannei 0 HOBBIX
KOHCTPYKIMOHHBIX MaTepHaliax U HX
(U3NKO-XUMHYECKIX
XapaKTePUCTHKAX.

TIK-11. Texunueckoe | I1K-11.1. 3naTh:
PYKOBOJICTBO pa3pabOTKOH | - TOKYMCHTAIIUIO Ha KOHCTPYKIIUU
TEXHOJIOTHYECKONI U3JICNUS PAKETHON TEXHUKH,

JOKyMEHTallud COOpKH |
HCITBITAHUN HOBBIX M3CINH
paxkeTHOU TEXHUKU u
OCBOEHUEM HOBBIX
TEXHOJIOTMIl B arperaTHo-
cOOPOYHOM TIPOU3BOJICTBE,

cOOPOYHOI OCHACTKH U
HCIBITATEILHOTO CTEHIOBOTO
000py/IOBaHUS HA CXOIHBIC arperaThbl U
OJTHOMMCHHBIC UCIIBITAHUA,

- TEXHOJIOTHH COOPKH, UCIIBITAHUI
MaTepHAalIOB, U3/IENIUI U arperaTos,

PYKOBOJICTBO OCHOBBI OpPraHU3alMU MPOU3BOICTBA,
TEXHOJIOTUYECKUM TPy/ia ¥ YIPABJICHHS, & TAKIKE OCHOBBI
COMPOBOXKICHUEM YIPaBICHHUS IEPCOHAIOM;
OCBOCHHOT'O CEpHIHOTO | - METOIBI U MPHEMBI

IMPpOU3BOJICTBA paKeTHOﬁ OKCIICPUMEHTAJIbHBIX U ONBITHBIX
TEXHUKHU pabor, a Takxke cpeacTBa

aBTOMAaTU3alllu B arperaTtHo-
cOOPOUYHOM POH3BOJCTBE.

IK-11.2. YMmeTs:

- CTaBHUTH 3aJ[a4l TEXHOJIOTHUYECKUM
OFOpPO MTPOU3BOICTBECHHBIX
TOIpa3IeJICHI arperaTHo-
cOOpPOYHOTO IPOU3BOJCTBA U
OKa3bIBaTh TEXHUYECKYIO TIOMOIIIH
TEXHOJIOTaM B PEIICHUH CIIOKHBIX
BOTIPOCOB OTPaOOTKHU U BHEIPCHUS
TEXHOJIOTHYECKUX IPOIIECCOB;

- pa3pabarTbIBaTh HOBBIE METO/BI 1
TEXHOJIOTHH COOPKH U HCIIBITAaHUS
MaTEpUAJIOB U U3JEJINNA PAKETHON
TEXHHKH;

- IPUMEHATH COBPEMEHHEIE
TEXHOJIOTHH YNPABJICHUsI IEPCOHATIOM.

TIK-11.3. Bragers HaBBIKAMH:

- IPOBE/ICHUS TPOBEPOK U
COIJIaCOBAHUS TEXHOJIOTUYECKUX
MIPOIIECCOB Ha COOPKY arperaros,
MOHTa)X U UCHBITAHUS CUCTEM, a TaKXKe
Ha UCHBITAaHUS U3ENIUM;

- CO3JIaHus MapuIpyTa COOPKH U
WUCIBITAHUS arperara, U3aeiius;

- OTIpeNIeIICHHS TPYJOEMKOCTH
KaXX/IOTO dTara COOPKH M MCITBITAaHMS, a
TaKXE apaJlJICJIbHbIX U
MOCTICTOBATEIBHBIX 3TANIOB COOPKH
HOBBIX arperaTtoB U U3JEJUI pakeTHOM
TEXHHKH.

3. MecTto aucuuiiimusl B cTpykrype OOIL
JlucuuminHa OTHOCUTCS K 4aCTH 00s13aTeNbHBIX AucUUIUIHH broka 1 «/{uctuuminael (MOIYIIN)».
JlucuurinHa u3ydaeTcsi Ha 2 Kypce BO 2 ceMecTpe.



4. CTpyKTYpa M cojiep:KaHue TUCHUIIHHbI

I/I3yquHe JUCHUITIIUHBI 68.3I/IpyeTC}I Ha 3HAaHHUAX, YMCHHUAX W HAaBbIKAX, IMOJYYCHHBIX ITPU
OCBOCHHMH TUCHIHIUIAH (Moaynei): TexHoIorus KOHCTPYKIIMOHHBIX MaTepraioB, OCHOBBI yCTPOICTBA
paxer;

[lepeueHs MOCIENYIOMMX TUCIHUIUIAH (MOMYJICH), ISl KOTOPHIX HEOOXOAUMBI 3HAHMSI, YMECHUS
U HaBBIKU, (OpMUpPYEMbIe NaHHON yueOHOU nucuuIuMHON (MoxyneM): Ilomumepsl U miuacTMaccsr,
[Ipou3BOACTBO paker;

4.1. CTpyKTypa JMCHUILIHH

<
T
Pasnen 2 e PacnpesieneHue TpyJ0EMKOCTH pa3ziena
No HHC;HHHHHLL § § 3 (B yacax) mo BugaM yueGHOM paboThI Cozepskatue
opma N
/T p . ; é 3 CaMOCTOSATENFHON pabOTHI
MIPOMEXKYTOYHOH § 0 KOHTAKTHAsL CPC
aTTecTaluu
& aek | np | mab | KA

1 2 3 4 5 6 7 8 10 11
Kpucrammmaeckoe
CTpOCHHE IMoaroroBka x 1abopaTopHOH
METaJJIOB. abote Nel, mpakTudaeckoit

1 24 4 2 4 4 - 14 P - 1P
Hedopmanus u pabote Nel
paspyluieHue
METaJJIOB.

IToaroroBka K NpakTUYECKOM
Mexanndeckue
CBOMCTBa pabote Ne2
2 21 4 2 4 - - 15 TecTupoBaHUIO MO pa3aety
METAJUIOB U
«Kpucramimueckoe crpoeHue
CILJIaBOB.
METAJUIOB M CIIJIABOBY.

3 | Auarpammsl. IToxroTroBka k mabopaTopHOi
Kpucrammuzamms 24 4 2 4 4 - 14 pabote Ne2, mpakTudaeckoit
METaJLJIOB. pabote Ne3

4 [ToaroroBka K npakTU4eCKOU

pabote Ned
Jedexto 21 4 2 4 - - 15 TecTupoBaHHIO IO pa3aely:
JlnarpaMma «Kkene3o —
YIJIEPOI».

5 | Buasr
TEPMHUUYECKON o
06paboTKH [ToaroroBka k mabopatopHOi

‘ 24 4 2 4 4 14 pabote Ne3, mpakTudaeckoit
XUMHKO-
pabote Ne5
TepMHYeCcKast
obpaboTka.

6 Cranu ¥ CIUIaBHL. IloaroroBka K NpakTU4eCKOH
MapxupoBka 21 4 2 4 - - 15 pabore Ne6, KOHTPOJILHOM
CTaJeil U CIIaBoB. pabore Nel

7 Marepuansi ¢ [MoxroroBka K 1abopaTopHOH

bIMHU abore Ne4, npakTudeckoi
0cob o5 4 5 4 4 i 15 pabote N4, mp ecKor
¢usyecKuUMH pabore Ne7, KOHTPOJILHOM
CBOMCTBaMH. pabore Ne2

8 | Marepwuainsl ¢
Majon
TUTOTHOCTRIO. IloaroroBka Kk npakTU4ecKOu
Martepwuasi ¢ 20 4 2 4 - - 14 A p

. pabote Ne8
BBICOKOM
yIeIbHOU
MPOYHOCTEIO.

9 DK3aMeH 36 4 - - - 0,4 35,6
Hroro: 216 4 16 32 16 0,4 151,6
6 MOM YUCie 4acol
npaxkmuieckou 4 2 2
Nn0020MOBKU




4.2. Coaep:kanue pa3iesioB Kypca 1 pOpMHPYeMbIX B HUX KOMIeTeH Ml

Pasznen Koabl
I‘Di AHCHHUIITHHBI KoMneTeHUuu U | 3HanusA | Ymenusi | HaBbikn ®opmMa KOHTPOJI
HHIUKATOPOB

1 Kpucrammunaeckoe I1K-10.1; [IK- [MoxroroBka k 1abopaTopHOU

CTPOCHHE METAJIJIOB. 10.2; T1K-10.3; pabote Nel, mpakTuaeckoit
1,2 1 1

Jedopmanus u IK-11.1 pabote Nel

pa3pyIIeHIe METAIIIOB.

2 [1K-10.1; TIK- [MoaroToBka K MpaKTUIECKOI

o 10.2; I1K-10.3; pabote Ne2
MexaHnuueckue cBoiicTBa
METAIIOR 1 CILIABOB. IK-11.1 1,2 1 1 TectupoBaHHIO TIO pa3IeIy
«Kpucramiaeckoe cTpocHHE
METAJUIOB M CILIABOBY.

3 BiusHue xumMuyeckoro I1K-10.1; IIK- IMoxroroBka k JabopaTopHOU
COCTaBa Ha PaBHOBECHYIO 10.2; TIK-10.3; 12 1 1 pabore No2, npakTnueckon
CTPYKTYPY CILIaBOB IK-11.1 ’ pabore Ne3
JuarpaMMel.

4 I1K-10.1; IIK- IloaroroBka K MpakTUYECKOU

11.1; 1IK-11.2; pabdote Ned
Jedextot [K11.3 1,2 2 2 TecTupoBaHHIO 1O pa3aeiy:
Juarpamma «xene3o —
YTIACPOI».

5 Bunsr Tepmmraeckoit [1K-10.1; TIK- [MoxroroBka k 1abopaTtopHOU
00paboTku. XUMHUKO- 10.2; T1K-10.3; 1,2 1 1 pabote Ne3, mpakTuaeckoit
TepMHUYIecKast 00paboTKa. MK-11.1 pabote Ne5

6 I1K-10.1; [IK- N
Cranu ¥ CIUIaBHL. 10.2 TIK-10.3: IMoaroToBka K MpaKTUIECKOMH
MapxkupoBKa cTanei u H,K-ll. 1: ' 1,2 1,2 1,2 pabote Ne6, KOHTPOIBHOMN
CILIABOB. TIK11.2: TIK11.3 pabote Nel

7 I1K-10.1; IIK- IToaroToBka k nabopaTopHOH
Marepwuansi ¢ 0cOOBIMU . . N
F— 10.2; T1IK-10.3; 12 12 12 pabote No4, HpaKTI/I‘IeCKOP
CBOHCTBAMI IK-11.1, pabote Ne7, KOHTPOILHOM

) MK11.2;TIK11.3 pabore N2
8 Martepuainbl ¢ Manoi I1K-10.1; IIK-
TUIOTHOCTEI0. MaTepualrsl 10.2; T1K-10.3; [MoxaroToBka K MpakTUIECKOIH
. . i 1,2 1,2 1,2
C BBICOKOH YIETbHOMH IIK-11.1; pabote Ne8
MIPOYHOCTBIO. MIK11.2; TIK11.3
4.3. HaumeHoBaHuUe TeM JIEKIUI, HX coJepaKaHue H 00beM B yacax
Ne Ne pazneaa HaumenoBanme Jiekumii Tpynoem-
n/n JTUCIHHUIIINHBI KOCTh (4ac)
1. 1. Kpucraninieckoe cTpoeHHe METAJIOB! 2
- KpucTamtorpadus METaJIOB U CIUIABOB;
- 0COOCHHOCTH aTOMHO-KPUCTAJUTMYECKOTO CTPOCHHUS METAJIIIOB
- (pa3oBEIif COCTAB CILIABOB,
- Te(eKTHI KPUCTAIIIOB;
- CTPYKTYypa HE METAIUIMYECKUX MaTeprajoB (IOJIUMeEphI, KepaMHUKa)
Jedopmanus u pa3pyuiense MeTalIoOB:
- yOpyras v IiacTadeckast qehopmanus;
- MEXaHM3M, POJIb JAUCIOKAIHMI, HAKJIET,;
- pa3pylIeHUE; MEXaHU3M M BHEIIHUE MPU3HAKH XPYIKOTO M BI3KOTO
paspylIeHuii;
- HUCTIBITAHUE HA PACTSDKCHUC;
- ICTIBITAHUS Ha yIAPHYIO BSI3KOCTB;
- TBEPJIOCTh METAJJIOB U METOIbI €€ ONPEICICHUSI.
2. 2. MexaHnuyecKue CBOHCTBAa METAJJIOB U CIJIABOB! 2
- MEXaHUYECKUE CBOMCTBAa MaTEPHUAJIOB;
- u3HYeCKIe CBOWCTBA MATEPHAJIOB,
3. 3. BinsiHHe XMMH4Y€CKOI0 COCTABA HA PABHOBECHYI0 CTPYKTYPY 2
CIJIABOB.
- CrnaBsl MeTaiuioB. Bubl B3anMoAeHCTBHS KOMIIOHEHTOB CILTaBa;
- JlnarpaMMbl COCTOSIHHM C HEOTPAHHYEHHOW PACTBOPHUMOCTHIO




- lmarpamma Fe-Fe3C

4. 4. ®opMHUpoOBaHHE CTPYKTYPhI JIUTBIX MATepPHAIOB: 2
- Kpucranmusanus u cTpoeHnE CTAIBHOTO CIIUTKA,
- dedexTs! cnuTKa.
JedexTnl
- JledeKThl KOBKH U IITAMITOBKH.
- Jle(eKThI XOJ0HOI IITAMITOBKH.
- CBoiicTBa TUTOTO MeTasua. J{eeKThl TUThs.
- JlehexThl cBapKu.
5. 5. Buae! Tepmuyeckoii 00padoTkm. 2
- [IpeBpaltieHus B yriaepoaucToi cTainy pu HarpeBe.
- M3oTepmuueckuii pacnazg aycreHura. C-KpuBasi.
- Bunsr Tepmurdeckoii (OTKAT, HOpMaTTH3AIIHs, 3aKaIKa)
XuMHKO-TepMHuYecKkasi 00padoTka.
- HemeHTamus.
- A3oTHpOBaHue.
- HurpouemeHnTanus.
6. 6. Koncrpykunonnsie MaTepuajbl. MapKHpoBKa cTajleii U CIUIABOB. 2
- O6mue TpeboBaHusI.
- Knaccudukanys KOHCTpYKIIHOHHBIX MaTepUalioB.
- YTri1epoiucThIe U JIETHPOBAHHBIE CTAIIH.
- UyryHslL.
- Menb U cruiaBbl HA OCHOBE MEAIH.
7. 7. MaTtepuaisbl ¢ 0co00bIMU (PU3NYECKHUMU CBOWCTBAMH. 2
- Marepuaisl ¢ 0cOOBIMH MarHUTHEIMH CBOMCTBaMHU.
- Marepuaisl ¢ 0COOBIMH TETUIOBBIMH CBOMCTBAaMHU
- DJEeKTpUYECKUMHU CBOWCTBAMHU.
- lHCTpyMEeHTaNbHBIC MaTepHAE
8. 8. MaTtepuaJjbl ¢ MaJI0i IVIOTHOCTHIO. 2
- AJIIOMHMHUH U €T0 CILIaBBI.
- CrutaBbl HA OCHOBE MarHusl.
- Hemerayunueckue Marepuasibl.
MarepuaJibl ¢ BBICOKO#H y/Ae1bHOI MPOYHOCTHIO.
- Turan u crinaBel HA €70 OCHOBE.
- Bupuiuinii u CIuIaBbel Ha €ro OCHOBE.
- KoMno3uimoHHble MaTepualibl.
Bcero 16
4.4. HammeHOBaHMe TeM NMPAKTHYECKHUX 3aHATHI, HX COlepKaHue H 00beM B Yacax
Ne Ne paznena Tpynoem
HaumeHoBaHue MpaKkTHYeCKUX padoT KOCTb
n/n | AMCHHUILINHLI
(4ac)
1. 1. ATOMHO-KpPUCTAJUIMUECKOE CTPOCHUE METAJIIOB 4
2. 2. JluarpaMma «Kene3o — yriepoa» ¥ paBHOBECHbIE CTPYKTYpbI CTaneil u 4
YYTI'YHOB
3. 3. JlmarHocTuka 1eeKTOB. 4
4. 4. OmnpeneneHne KPUTHUECKUX TOYCK CTAIN 4
5. 5. HccnenoBanue  BIMAHMA — PEKMMa  YyIPOUHSAIOIIEH  TEPMHUYECKOMN 4
00paboOTKH Ha CTPYKTYPY W CBOWCTBA CTajIel
6. 6. MuKpoaHaIi3 HHCTPYMEHTAJIBHBIX CTAJICH M CIUIABOB. 4
7. 7. MukpoaHaiu3 [IBETHBIX CIIJIABOB. 4
8. 8. YibTpasBykoBas Ae()eKTOCKOIHsI 4
Bcero 32
4.5. HamMmeHoBaHMe TeM JIA0OPATOPHBIX paldoT, MX coep:KaHue H 00beM B Yacax
Ne Ne paznena Tpynoem
HaumenoBanue 1adopaTopHbIX pador KOCTb
n/n | IMCHMIIIUHLI
(4ac)
1. 1. Mukpoananu3 (cTajieii ¥ 9yryHOB). 4
2. 2. MakpoaHau3 UCCIIeIOBAaHNE H3JIOMOB 4
3. 3. OnpeneaeHne TBEPAOCTH METAJIIOB. 4




4, 4. YapTpa3ByKoBas TOJITMHOMETPYSI (HE pa3pyliaeMbl METOABI KOHTPOJIS) 4
Bcero 16

5. OueHoYHbIe MATEPHAJIBI /IS TeKYLIEero KOHTPOJIsl yCIeBaeMOCTH U NMPOMEKYTOYHOM
aTTrecTalMy 10 ANCUMILIMHE

JI1s1 KOHTPOJS Pe3yJIbTATOB OCBOEHUS AUCLUILINHBI IIPOBOASTCS:

— TECTUPOBAHUE:!
. «Kpucramiueckoe CTpOEHHE METAIUIOB U CILNIABOB)»
. JlnarpamMma «©Kene3o — yriepomay.

KOHTPOJIbHBIE PaOOTHI:

. Konrponbnas padora Nel «®DazoBbie U CTPYKTypHBIE PEBPALLICHUSD)
. Kontponbnas pabora No2 «OmnricaHue CBOMCTB CILIAaBOBY
- 3alIUThI T1a0OPaTOPHBIX PadOT;
— 3aIUTHl TPAKTHYECKUX padoT;

N -

N

— 3K3aMEH.
[Tpumeuanue: OueHOYHbIE MaTepUasbl (TUIIOBbIE BapUAHTHI TECTOB, KOHTPOJIBHBIX PadOT U

Ip.) mpuBeaeHsbl B otaenbHOM mpuiiokeHuu (POC) k paboyeii mporpamMMe JUCIUILIAHBL.
[TpomexyTouHast aTTecTalys 110 UTOI'aM OCBOEHUS JUCLMILIMHBI — 3K3aMEH.

6. YueOHO-MeTOIMUYeCKOEe M HH(POPMANIMOHHOE 00ecniedeHne TUCIUNTUHBI:

a) OCHOBHAsI JIMTepaTrypa:

1. Komapog, O. C. Marepuanosenenue B MmamuHoctpoenuu: yaeonuk / O. C. Komapos, JI. ©.
Kepxenuena, I'. I'. MakaeBa; non penakiueii O. C. KomapoB. — MuHnck: Beimiimas mikosa, 2009.
— 304 c. — ISBN 978-985-06-1608-1. — TekcT: 31eKTpOHHBIN // DNeKTpOHHO-OMOIMOTeYHAS
cuctema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/20088.html (nara obpamieHus:
11.06.2021). — Pesxxum noctyna: s apropusup. [lonbp3oBaTeneii

2. Ilpsixun, E. Y. Marepuanosenenue: yueOnuk / E. U. [psxun; nox penaxuueii E. U.
[psixun. — Cankr-IletepOypr: HannoHanbHbII MUHEpAIbHO-CHIPHEBOM yHUBEpCUTET «[ OpHBII»,
2014. — 424 c. — ISBN 978-5-94211-699-6. — TekcT: 351eKTpOHHBIH // DIeKTpOHHO-01OInoTeYHas
cuctema [PR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/71696.html (nata oOparienus:
11.06.2021). — Pexxum mocTyma: Uist aBTOpU3UP. mojibp3oBareneii. - DOI:
https://doi.org/10.23682/71696

0) AOMOJIHUTEIbHAS JIUTEpaTypa:

3. DICKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MaTepUATIOBEICHIE: yIeOHOE TTOCOOHE TI0 KypCy
«DNEKTPOTEXHNUECKOE M KOHCTPYKIIMOHHOE MaTepHalOBEICHUE» Ui CTYAEHTOB JHEBHOU (hOpMBI
oOyueHuss HampaBieHus: moarotoBku 140400.62 - DiekTpodHEpreTHMKa M AJIEKTPOTEXHUKA /
cocraputenu E. B. Illonmuna, A. A. CratuBko. — benropoa: benropoackuil rocyaapcTBEHHBIH
TexHoyornyeckuid yHmepcurer uMm. B.I. [lyxoa, DBC ACB, 2011. — 123 c. — Tekcr:
ANEeKTPOHHBIA // DnekTpoHHO-OuOmmoreunas cuctema [PR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/28422 html (mata o6pamenus: 11.06.2021). — Pexum nocryma: s
asropusup. [lonp3oBarenen.

4. ]1., Kannuctep Marepuanosenenue. OT TEXHOJIOTUN K MPUMEHEHUI0. MeTasuibl, Kepamuka,
nonumepsl : yueOHuk / Yunbsm Kammucrep /1., sBua Persuu [Ix. ; mox penakuueit A. 5. Mankus.
— Cankr-IletepOypr: Hayunsie ocHOBBI 1 TexHojoruu, 2011. — 896 ¢. — ISBN 978-5-91703-022-
7. — Texkcr: >neKTpoHHBIHN // DnexkTpoHHO-OubmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/13216.html (mara o6pamenus: 11.06.2021). — Pexxum goctyma: st
aBTOPU3UP. I10JIb30BaTEICH

5. Marepuanosenenne: YueOHuk aiis By3oB / b.H. Apzomacos, B..Makaposa u np. [Tox om.
Pen. b.H.Ap3omacosa, I'.I'. Myxuna. 6-e u3n., crepeorun. — M.: U3n-so MI'TY um. H.O. baymana,
2004. — 648c.

B) METOAUYECKUE YKAZAHUSA:
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6. [IpakTHKyM 110 MaTepHaIOBEICHHIO: yueOHOE TocoOue o Kypcy «MarepuaaoBeaeHue s
CTYJICHTOB JHEBHOW (opmbl oOydeHus creruanbHocTe 151001 — TeXHOMOTHs MalIuHOCTPOEHUS,
151003 — wWHCTpyMEHTaJbHBIE CHUCTEMbl MAIIMHOCTPOUTEIBHBIX MNPOU3BOACTB, 151701.65 —
MIPOEKTUPOBAHKUE TEXHOJIOTMUECKUX MaluH 1 komruie / cocraButend E. B. [llonuna, A. A. CratuBko.
— benropoa: benropoackuil rocy1apCTBEHHbIA TeXHOJOTHUYecKuii yHuBepcuretr um. B.I'. Illyxosa,
OBC ACB, 2011. — 121 c. — TekcT: 2JIeKTpOHHBIN // DneKTpoHHO-OMOMMoTeyHas cuctema [PR
BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/28384.html (1ara oopamenwns: 11.06.2021). —
Pexxum noctymna: i aBTOpU3Hp. MOJIb30BaTeNIeh

7. Homuko, W. JI. MarepuanoBeaeaue. KOHCTpYKIIMOHHBIE M 3JIEKTPOTCXHUUYECKUE
MaTepHuaibl. Marepuassl U 3JIEMEHTHI 3JI€KTPOHHON TeXHUKHU. [IpakTHKyM K 1abopaTopHBIM paboTam
: yueOHO-MeTonueckoe nmocoowue / M. JI. HoBukos, P. I1. lukapesa, T. C. PomanoBa. — HoBocubupck
: HoBocuOupcKkwmii rocy1apCTBeHHBIHN TexHu4Yeckuil yauepeuteT, 2010. — 56 ¢. — ISBN 978-5-7782-
1479-8. — TekcT : ayeKTpOHHBIN // DnekTpoHHO-O0nbanoTeunas cucrema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/45102.html (mara o6pamenwus: 11.06.2021). — Pexum moctyma:
nua apropusup. [lonb3oBareneit

8. Metomuueckne ykazaHus K JiabopatopHeiM pabotam NelO, 12, 13, 24 mo kypcy
«Marepuanosenenue» / B. Y. Cunaea, A. B. Benumaunckuit, C. [[. KapnyxuHs [u ap.] ; monx penakiueit
JI. B. Tapacenko. — MockBa: MOCKOBCKUI T'OCYIapCTBEHHBI TEXHUYECKUN YHHBEPCUTET MUMEHH
H.D. baymana, 2008. — 32 ¢. — TekcrT : 37eKTpOHHBII // DeKTpoHHO-O0ubnuoTeunas cucrema [PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/31063.html (nata obpamenus: 11.06.2021).
— Pexum nocryna: mis asropusup. [lonp3oBarenen

9. MukpoaHanu3 4yryHOB y4e0.-MeTO/. ocoOue JUIsl BEITIOIHEHUS TAO0OpaTOPHOH pabOThI IO
mucturmuHe «Marepuanoeaenue» / coct.: B.M.Cesarckuii, C.A. CokonoB. — Borkunck: 131, BO
NxI'TY um. M. T Kanamnukosa, 2018. — 22c.

10. Ompegenenue TBEPAOCTH METAIUIOB: Yy4eb.-MeTO[. TocoOue IJs BBIMOTHEHHS
nabopaTopHoOi paboThl o nucnumuinae «Marepuanosenerue» / coct.: B.M.Csarckuii, C.A. Cokomos.
— Borkunck: U3n. BO MxxI'TY um. M. T.Kanamaukosa, 2018. — 23c.

11. UccnenoBanue BIUSHUS PEKUMa TEPMOOOPAOOTKU HA CTPOSHUE W CBOMCTBA CTalK yueol.-
METO/JI. TOCOOMe /ISl BBIMOTHEHUS J1a00opaTopHOM paboThl Mo aucuuiuinHe «MatepuanoBeneHnue /
coct.: B.M.Carckuii, C.A. CokonoB. — Borkunck: U3g. BO MxI'TY umenn M.T.Kamamnukosa,
2018. — 22c.

12. lmarHocTrka ae(eKTOB, BCTPEUAIONIUXCS B MAITHHOCTPOUTEITLHOM MTPOU3BOJICTBE: y4ueO.-
METO/JI. TOCOOMEe /ISl BBHIMOMHEHUS J1a00opaTopHOil paboTHl Mo AucUUIUIMHE «MaTepuanoBeneHue» /
coct.: B.M.Carckuii, C.A. CokonoB. — Borkunck: N3g. BO WxkI'TY mmenn M.T.Kamamnukosa,
2018. — 23c.

13. BeiOOp MarepualioB M PEKHMOB TEPMOOOPAOOTKH B 3aBUCHMOCTH OT YCIOBHUH pabOTHI
JeTaneil ¥ 3JIEMEHTOB KOHCTPYKIIHMH: y4ue0.-MeTOI. MocoOue /IS BHITOIHEHUS! KOHTPOIBLHOU paboThl
no nuctmiuinae «MatepuanoBeaeHue» / coct.: B.M. Cssarckuii, C.A. Cokoinos. - Borkunck: 131, BO
OI'BOY BO «MkI'TY umenn M. T Kamamuankosay, 2019. -21c.

I) IepeYyeHb pecypcoB HH(POPMAIIHOHHO-KOMMYHUKAIIMOHHOM ceTn UHTEepHeT

1. DnexrponHo-Oubmuoteunas cucrema [IPRbooks

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

2. DnexTpoHHBIH Katanor HayyHoi oubmuorexu VI TY nvenn M.T. Kanammnkoa Web
NPBUC
http://94.181.117.43/cgibin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I121DBN=IBIS&P21
DBN=IBIS

3. HanwmonanwsHas snexTpoHHas oubauoreka - http://H30.pod.

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

5. MexnayHapoaHbIi HHACKC HaydHOTO uTUpoBanus Web of Science —
http://webofscience.com.

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

7. CrnpaBouHo-nipaBoBas cucrema Koncynprantllmroc http://www.consultant.ru/
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/) TULNEH3MOHHOE U CBOOOTHO PACPOCTPaHsieMoe MPOrpaMMHOe odecriedeHne:
1. Microsoft Office (smuiensuonnoe I10)

2. LibreOffice (cBoboano pacmnpoctpansemoe I10)

3. Doctor Web (muniensunonnoe I10)

7. MaTtepHa/IbHO-TEXHHUYECKOE o0ecrevyeHue TUCUMILIUHbI:

1. JIexuMoHHBIE 3aHATHUSA

VY4eOHble ayTUTOPUU AJIs JIEKIIMOHHBIX 3aHATUN YKOMITJIEKTOBaHbI MEOEIBIO U TEXHUYECKUMU
CpeacTBaMH 00y4eHHUsI, CITyKallUMHU U1 IPeCTaBlieHus y4eOHoi nHpopManuu 00IbIION ay AUTOPUH
(mpoexTop, 3KpaH, KOMIbIOTEP/HOYTOYK).

2. [lpakTHueckue 3aHATHS.

Y4eOHbIe ayAUTOPUH JUIS TPAKTUICCKUX 3aHATUH YKOMILJICKTOBAHbBI CHICITHATU3UPOBAHHON
MeOeINbI0 U TEXHUYECKUMU CPECTBAMH 00yUYeHUs (MIPOEKTOP, IKpaH, KOMITbIOTEP/HOYTOYK).

3. JlaboparopHbIie pabOTHI.

Jlns naGopaTopHBIX M MPAKTUYECKUX 3aHATUN UCHONB3YI0TCS aynutopus Ned02, ocHalieHHas
CJIEIYIOIIUM 000PYyI0BAHHEM:

1. VYyeOnas aynuTopus MAis NPOBEACHHS MPAKTUYECKUX 3aHATUNA: 0O0OpyJOBaHHE -
KOMIUIEKTHI y4eOHON MeOenu Jisi 00yqaroIInXcs U MpenoaaBaTesis, T0CKa.
NutepakruBHas qocka EliteBoard WH-83S4 — 1.

[TpoexTop Optoma X305ST — 1 .
Hoyt0yx Lenovo G50-45 — 1 mir.

Komnonku Sven SPS-611S — 1 mt.
Muxkpockon Levenhuk DTX500LCD — 4 .
Tsepaomepsr TOMII — 3 .

Teepnomep TK-2 — 2mt.

. TBepmomep TM-2 — 2 .

10. VnpTpa3BykoBoii gedexrockon Y9812 — lmt.

11. Becrer BJII'-1000/0,05MI'4 — 1.

4. CamocrosTenbHas pabora.

[Tomemenust ass  CaMOCTOATENBHONM palbOThl OCHAIEHBI KOMITBIOTEPHOM TEXHUKOW C
BO3MOXXHOCTBIO MOJKIIOYEHUS K ceTh «HTepHEeT» M MOCTYNOM K 3JEKTPOHHOU MHGOPMAIMOHHO-
obpazoBarensHol cpene BO ®I'BOY BO «MxI['TY umenn M.T. Kanamnaukosa (aya.Ne 224, anpec:
427430, Y amyprckas Pecniybnuka, r. Botkunck, yi. ILU. IllyBanosa, 1. 1).

COoNoOR LN

[Tpu HEoOXoaUMOCTH paboyast porpamMMa JUCIUILTUHBI (MOJTYJIs1) MOXKET ObITh aAalTUPOBAHA
11 o0ecriedyeHns 00pa3oBaTeIbHOrO MPOLecca MHBAIK/IOB U JIUIL C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH
3I0pOBbsl, B TOM 4YHCIE JUIsi OOy4eHUs C TNPUMEHEHHEM JUCTAaHLIMOHHBIX 00pa3oBaTEIbHBIX
TexHojoruil. Jlns aTtoro TpeOyercs 3asBiI€HHE CTyAEHTa (€ro 3aKOHHOTO MPEJCTaBUTENA) U
3aKJII0YEHUE TICUXO0JIOTO-MeAnKo-ieaarornueckoit komuccuu (IIMIIK).
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JIner cornnacoBanusi padoueil MporpaMMsl JMCHMIIMHBI (MOYJ151) HA y4eOHBIH roj

Pabouast mporpamma TUCHUTUTMHBI (MOAYIIsI) «MarepralioBeICHHE» 10 HAMPABICHUIO TOITOTOBKU
(cnemmmanpHOCTH) 24.05.01 «IIpoexkTHpoBaHUe, MPOU3BOJCTBO M AKCILTyaTallsl paKeT W PaKETHO-
KOCMHUYECKUX KOMIUIEKCOBY, criennann3anus: «Pakersr ¢ PTT»:

CorjlaCcoBaHa Ha BEJ€HUE yqe6Horo Iponecca B y‘le6HOM roay:

) «Coznacosanon:
Yueonuouii 3aeedyowuii kagheopoii,
200 omeemcmeennoii 3a PITJ]
(noonuce u dama)
2022-2023 | 4y i @/ 4
Uy meprenin _ Hem N~ 1Y.02. 2923
2023 - 2024 .
2024 - 2025
2025 -2026
2026 — 2027
2027 -2028
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Ilpunoxenne k pabGoueil mporpamme
AMCHHUIINHBI (MOIYJIs1)

MUHOBPHAYKHM POCCHUN
Botkunckuii pumman
benepanbHOro TOCYIaPCTBEHHOTO OIOIKETHOTO 00pa30BaTEIHHOTO
YUpEXKACHUS BBICIIETO 00pa30BaHUs
«MeBCKui rocy1apCTBEHHBINM TeXHUYECKUH yHUBepcuTeT MeHn M. T. KanamHukoBay

(B® ©I'bBOY BO «MIxI'TY umenu M.T. KanamHukoBay)

YTBEPXJIEH
Ha 3acelaHuH Kadephl
«/{» U« 2022 r., npotokon Ne 7

H.0.3 €AYIOIIETro Kadenpoii
i 378 ®.A. YpazbaxTun

OueHoYHbIE CpeCTBA
0 JUCHUILINHE
MarepuanoBeneHue

cunenranbHOCTh. 24.05.01 «lIpoexkTnpoBaHue, IPOMU3BOACTBO M DKCIIyATAlMs PaKeT U
PAKETHO-KOCMHYECKHX KOMILUIEKCOBY,

cnenmanu3anus: «PakeTHO-KOCMMUYECKHME KOMIIO3UTHBIE KOHCTPYKIIMI)

YPOBEHb 00pa30BaHUsl: CIEHUATUTET

dbopma oOyueHus: ouHas

0611137[ TPYAOCMKOCTb JUCHUIIIIMHBI COCTABJISACT: 6 3a4EeTHBIX CAMHUIIBI
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OneHoYHBIE CpeICTBA
OuenuBanue GopMUPOBaHUE KOMIIETEHLIUH POM3BOAUTCSA HA OCHOBE PE3yJIbTaTOB O0yUYeHUS,
NPUBEICHHBIX B II. 2 padoderd mporpammbl © @OC. CBs3b pa3aenoB KOMIETESHINHA, HHIUKATOPOB U
dbopM KOHTPOJS (TEKYIIETO0 W IMPOMEKYTOYHOI0) yKa3aHbl B Tabmuie 4.2 paboueld MmporpaMMmbl
JTMCUUTUIAHBL.

OHGHO‘IHBIG cpeacrBa  COOTHECCHBI

HHAUKATOpaMu JOCTUKCHHUA KOMHCTCHHI/Iﬁ MMpCACTaBJICHBI HHUXC.

C pe3ylbTaTaMu 06y‘ICHI/IH o JUCHHUIUIMHE U

- KIIaccU(HKaIMIO MaTepuaos (B TOM
YHCIIe KOMITIO3UIIMOHHBIX MAaTepHAJIOB),
UX CBOHCTBa ((pU3nUecKue, XUMHIECKHUE,
TepMHUUYECKHeE), 00JIaCTH IPUMEHEHUS B
PaKeTHO-KOCMHYECKON TEXHUKE U
CHIO0COOBI IPOM3BOICTBA;

- METOJIBI CO3/IaHHS MAaTEPHAJIOB, a TAKXKE
TEXHOJIOTHIO TIPOU3BOJICTBA H
TEXHOJIOTHYECKHUH MpoIiece Mo uX
CO3/IaHUIO;

- METO/IbI UCTIBITAaHUM U KOHTPOIA
KauecTBa U3JCIUN PaKETHON TEXHUKY,
H3TOTOBJICHHBIX U3 IOJIUMEPOB,
METaJUIOB, CIUIABOB U KOMITO3UI[OHHBIX
MaTepHasoB.

JIOB, X CBOMCTBA ((pu3nuec-
KHe, XUMUYECKHe, TepMUuiec-
Kre), 00JIaCTH IPUMCHEHUS B
PaKETHO-KOCMUYECKON TeXHU-
K€ U CIIOCOOBI TPON3BOICTBA;
METO/IbI CO3/1aHUS MaTepua-
JIOB, a TaK)K€ TEXHOIIOTHIO
MPOM3BOICTBA U TEXHOJIOTHUe-
CKMH IPOLECC 110 UX CO3/1a-
HUIO; METOJIbl UCITBITAHUN 1
KOHTPOJIA KauyecTBa U3/
PaKETHOM TEXHUKH, U3TOTOB-
JICHHBIX U3 MTOJIUMEPOB, Me-
TaJIOB, CIIABOB U KOMIIO3H-
[IMOHHBIX MaTEpPHUAIIOB.

32. JlokyMeHTaIuio Ha KOH-
CTPYKIIMH U3JIETUsI PAKETHOU
TEXHHUKH, COOPOYHON OCHACT-
KM U UCTIBITATEeIbHOTO CTEHI0-
BOTO 000pY/JI0BaHUSA Ha CXOI-
HBIE arperartbl U OJTHOMMEH-
HBIE€ UCTIBITAHVS]; TEXHOJIOTHA
cOOpKH, HCIIBITAHUN MaTepua-
JIOB, U3JIENIUN U arperaros,
OCHOBBI OpTaHHU3aIHH MTPOU3-
BOJICTBA, TPYy1a M YIIPABICHHUS,
a TaK)ke OCHOBBI YIIPaBJICHUS
MIEPCOHAJIOM; METO/IbI U TIpHe-
MBI IKCTIEPUMEHTAIHHBIX 1
OTIBITHBIX paboT, a TaKxKe
CpeICcTBa aBTOMATU3aLMH B
arperaTHo-cOOpPOYHOM
MIPOM3BOICTBE.

V¥1. Ucnonb30BaTh HOBBIE
KOHCTPYKI[MOHHBIE U TEIJI03a-
IIUTHBIE MaTePUaJIb, IIOIMME-
PBI ¥ TNTACTMACCHI B TPOU3BO/-
CTBE U3JEIUN PAKETHOU TeX-
HUKU; OCYIIECTBIISTh MEXaHH-
YeCKyI0 00pabOTKy M HCITBITA-
HUSI KOMIO3UIIMOHHBIX Mate-
pHaoB, METAJIOB U CILUIABOB;
OTIPEeISATh IKCILTyaTalliOH-
HbIE CBOMCTBA MaTEpPHUAJIOB,

1,234

Ne Pe3yabTaTt 00yueHust ®DopMBbI TeKyLLEro U
Koabl KoMIeTeHIIMM U HHIUKATOPOB

n/n (3HaHUS, YMEHUSI U HABbIKLL) MPOMEKYTOUHOT'0 KOHTPOJIS

1 IK-10.1. 3HaTs: 31. Knaccudukaruio marepua- | JlabopaTopHbie paboThl Ne

[Mpaktrdeckue paboThr Ne

1-8.
TectupoBanue 1o
paszmenam:

1. «Kpucramnmyeckoe
CTPOEHHUE METAJUIOB U
CIJIAaBOB»

2. lnarpamMma «xKeJe3o-
yTIIepo»

KonTponbeasie padoTst 1,2
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HCIOJIb3YEMBIX B PAKETHOMN
TEXHUKE.

H1. HaBbsikamMmu KOHTPOJIA
BBITIOJIHEHHS TPEOOBaHUH,
YCTaHOBJICHHBIX B KOHCTPYK-
TOPCKOI TOKyMEHTaluu, Ha
W3TOTOBJIEHUE U UCIIBITAaHUS
CUCTEM, arperaTon, COCTaBHBIX
YacTel u u3zienuii pakeTHOM
TEXHHUKH U3 KOMIIO3UTHBIX Ma-
TEpHUAJIOB; METOJIaMU T0JIy4de-
HUs1 HHGOPMALIUU O HOBEHIIINX
TEIUIO3ALIUTHBIX U KOMIIO3H-
LMOHHBIX MaTepuaax, noju-
Mepax U IjiacTMaccax paker-
HOH TEXHUKH, O IEPEIOBOM
OTEYECTBEHHOM U 3apyOex-
HOM OIIBITC IPUMCHCHHS Ma-
TEpUaoB B 007aCTH TEXHUKU
1 TCXHOJIOTUU PAKETHBIX KOM-
TUIEKCOB; HH(pOPMALIUEH 0 HO-
BBIX KOHCTPYKIIMOHHBIX MaTe-
puanax u ux GU3NKO-XUMHUYe-
CKHX XapaKTepUCTHKaX.

IIK-10.2. YMeTs:

- UCIOJIb30BaTh HOBBIE
KOHCTPYKLIMOHHBIE U TEIUIO3AIUTHbIC
MaTepHabl, MOJIMMEPHI U IJIACTMACCHI B
IIPOU3BOJCTBE U3ACIUN PAKETHON
TEXHUKH;

- OCYILECTBIISATh MEXaHUIECKYTO
00pabOTKy U UCTIBITAHUS
KOMITO3HUITOHHBIX MaTE€pPHAJIOB,
METAJUIOB U CIIJIABOB;

- ONIPENEIATh SKCIUTyaTalluOHHbIC
CBOICTBa MaTEepHaJIOB, UCIIOIb3YEMbIX B
PAKETHOM TEXHHKE.

31. Kinaccudukanuio
MaTepHualoB, UX CBOWCTBA
(pu3nveckne, XUMUIECKHE,
TepMHUeCcKue), o0aacTu
MIPUMEHEHUS B PaKEeTHO-
KOCMHUYECKON TEXHUKE U
CrocoOBI POU3BOJICTBA;
METOABI CO3JaHUs
MaTepUaloB, a TAKKE
TEXHOJIOTUIO ITPOU3BOJICTBA U
TEXHOJIOTUYECKUH MPOLECC N0
WX CO3JaHHIO; METO/TBI
WCIIBITAHUI U KOHTPOIIS
KadecTBa U3/EJINN PAKETHOU
TEXHHKH, U3TOTOBJICHHBIX U3
MOJIMMEPOB, METAJUIOB,
CIIZIaBOB 1 KOMITO3UITMOHHBIX
MaTepHasoB.

32. JIokyMEeHTaluIo Ha
KOHCTPYKIUHN U3ACTTUA
PaKETHON TEXHUKH,
CcOOPOYHON OCHACTKH U
UCTIBITATEIEHOTO CTEHA0BOIO
000pyTOBaHUS HA CXOIHBIC
arperartbl ¥ OJTHOMMEHHBIC
WCIIBITAHUS; TEXHOJIOTHH
cOOpKHM, UCITBITAaHIH
MaTepualioB, U3AEIUN 1
arperaToB, OCHOBBI
OpraHM3aIfy MTPOU3BOCTBA,
TpyJa U yIpaBJICHHUs, a TAKKE
OCHOBHI YIIPaBIICHHUS
MEPCOHAIIOM; METOABI U
MIPUEMBI SKCTIEPIMEHTAIbHBIX

JlaGoparopHbie paboThl No
1-4.
[IpakTnueckue paboTe Ne
1-8.
TectupoBanue 1o
paszenam:

1. «Kpucrammuaeckoe
CTpPOEHHE METAIIJIOB U
CIJIAaBOB»

2. lmarpamMmma «Keje30-
YTIEPOI»
KonTponbasie padoTst 1,2
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Y ONBITHBIX PaboT, a TAKXKe
CpeJICTBA aBTOMATH3AINH B
arperaTHo-cOOpOIHOM
MIPOU3BO/ICTBE.

V1. Ucnonb3oBaTh HOBBIE
KOHCTPYKITHOHHBIE U
TEIUI03aLIUTHBIE MaTepHalbl,
MOJIUMEPBHI U TIaCTMACCHI B
MPOMU3BOJICTBE U3JIECIUN
PaKETHON TEXHUKH;
OCYILIECTBISTh MEXaHHUUECKYIO
00pabOTKy ¥ UCTIBITAHHS
KOMIIO3HIIHOHHBIX
MaTepuanoB, METAIJIOB U
CILTaBOB; OTIPEIETATH
SKCIUTyaTallHOHHBIE CBOWCTBA
MaTcpuajioB, UCIIOJIB3YEMBIX B
PAKETHOM TEXHHUKE.

H1. HaBpikamu KOHTpOIst
BBITIOJIHEHHS TPEOOBaHHUH,
YCTaHOBJICHHBIX B
KOHCTPYKTOPCKOM
JIOKyMEHTAIIH, Ha
HU3T0TOBJICHUEC U UCIIbITAHUS
CHCTEM, arperaTtoB, COCTaBHBIX
yacTed U U3AEIUNA PaKeTHOU
TEXHHUKU U3 KOMIIO3UTHBIX
MaTepraloB; METOIAMHU
nosrydeHus: nHpopmanuu o
HOBEWIIINX TETUIO3AIIUTHBIX U
KOMITO3UITMOHHBIX
MaTepuanax, MoJIMMepax u
TIacTMaccax pakeTHOM
TEXHHKH, O TIePeI0BOM
OTE€YECTBCHHOM U
3apyOeXHOM OTIBITE
IMPUMCHCHUA MaTCpHUAJIOB B
00J1aCTH TEXHUKH U
TEXHOJIOTMH PAKETHBIX
KOMILJIEKCOB; HH(opMaIueii o
HOBBIX KOHCTPYKIIMOHHBIX
MaTepHuagax u ux GU3NKo-
XUMHUYECKUX
XapaKTEPUCTHUKAX.

T1K-10.3. Bnagets:

- HAaBBIKAMH KOHTPOJISI BHITOJIHEHUS
TpeOOBaHMii, yCTAHOBICHHBIX B
KOHCTPYKTOPCKOH JTOKYMEHTAIINH, Ha
H3TOTOBJICHUE U MCIIBITAHHUS CUCTEM,
arperatroB, COCTaBHbIX YacTel W U3JeNui
PaKeTHOM TEXHUKHU M3 KOMITO3UTHBIX
MaTepuasos;

- METOJIaMH TOJYYCHHUS HHDOPMAIUH O
HOBCHIIINX TEILIO3AIIUTHEIX 1
KOMITO3UIIUOHHBIX MaTepuaiax,
MOJIMMEPAxX U IJIACTMAcCaX PaKeTHON
TEXHUKH, O TIEPEJOBOM OTEUECTBEHHOM U
3apyOeKHOM OTIBITE TIPUMEHEHUS
MaTepHajoB B 00JIACTH TEXHUKH U
TEXHOJIOTHH PAKETHBIX KOMILIEKCOB;

31. Kitaccudukanuio
MaTepHajoB, HX CBOMCTBa
(puznyeckue, XuMHUYECKHE,
TepMuUecKue), o0iaacTu
NIPUMEHEHUS B PAKETHO-
KOCMHMYECKOH TEXHUKE U
CITOCOOBI MPON3BOICTBA;
METOJIBI CO3/IaHUS
MaTepHajoB, a TAKKe
TEXHOJIOTHIO MTPOU3BOJCTBA U
TEXHOJOTUYECKUHN MPOIECC TTO
UX CO3JaHHIO; METOJIBI
UCTIBITAHUI U KOHTPOJIS
Ka4yecTBa U3JEJINI paKeTHON

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

1. «Kpucrammmaeckoe
CTPOEHHUE METAJUIOB U
CILIaBOB»

2. lnarpamMma «©Kee30-
yTIIepom»
Kontpoasnsie padotst 1,2
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- nH(OpMaIe 0 HOBBIX
KOHCTPYKIIMOHHBIX MaTepUaliaX U UX
(DM3BUKO-XUMHYCCKUX XapPAKTCPUCTHKAX.

TEXHUKH, U3TOTOBJICHHBIX U3
HOJIMMEPOB, METAJLIOB,
CIUIABOB U KOMITO3ULIMOHHBIX
MaTepHasoB.

32. lIokyMeHTanuio Ha
KOHCTPYKLIMH U3IEIIHS
PaKETHON TEXHUKH,
CcOOPOYHON OCHACTKH U
UCTIBITATEJIEHOTO CTEHAOBOIO
000pyIOBaHUs HA CXOIHBIC
arperaTbl 1 OJHOUMEHHBIE
UCTIBITAHUS; TEXHOJIOTHU
CcOOpKH, UCITBITAaHMI
MaTepUalIOB, U3AECIUN U
arperaToB, OCHOBBI
OpraHu3alyy IPOU3BOACTBA,
TPyZAa ¥ yIpaBJICHUs, a TAKKE
OCHOBBI YIIPaBJICHUSI
MEPCOHAJIOM; METOABI U
MPUEMBI KCTIEPUMEHTATBHBIX
Y ONBITHBIX PaboT, a TAKXKE
CpeICTBa aBTOMATU3aLUU B
arperaTHo-coOOpoYHOM
MIPOU3BOICTBE.

V1. Hcnonb3oBaTh HOBBIE
KOHCTPYKLIMOHHBIE U
TEIUIO3AIUTHBIC MaTEPUAIIBL,
MOJIMMEPHI U TUIACTMACCHI B
MIPOM3BOJCTBE U3ACTUN
PaKeTHOM TEXHHKH;
OCYIIECTBIISTh MEXaHHUYECKYIO
00pabOTKy ¥ UCTIBITAHHS
KOMITO3UIIMOHHBIX
MaTepHaIoB, METAIIOB U
CIIABOB; OTPEEIATh
9KCIUTyaTallMOHHbIE CBOWCTBA
MaTepHaJoB, UCIOIb3yEeMBIX B
PAKETHOM TEXHHUKE.

H1. HaBbikamu KOHTpOJIS
BBITIOJIHEHUS TPEOOBaHUH,
YCTaHOBJICHHBIX B
KOHCTPYKTOPCKOH
JOKYMEHTALNH, Ha
W3TOTOBJICHUE M UCTIBITAHUS
CHUCTEM, arperaToB, COCTaBHBIX
qacTel U U3AEIHNI paKeTHON
TEXHUKHU U3 KOMIIO3UTHBIX
MaTepHajoB; METOJIAMH
NOJy4eHus] HHPOpMAaLIUHU O
HOBEHIINX TEIIO3ALIUTHBIX U
KOMITO3UIIMOHHBIX
MaTepHaiax, HoJIUMepax U
TUIaCTMAaccax paKeTHOU
TEXHUKH, O NIEPEOBOM
OTEYECTBEHHOM U
3apy0eKHOM OITBITS
MPUMEHEHUS] MaTEepUaJIOB B
00J1aCTH TEXHUKH U
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TEXHOJIOTHH PAKETHBIX
KOMITIEKCOB; HH(popMaIuei o
HOBBIX KOHCTPYKIIHOHHBIX
MaTepuanax u ux Gpusmko-
XUMHAYECKHX
XapaKTepUCTHKAX.

TIK-11.1. 3HaTs:
- TOKYMEHTAI[MIO Ha KOHCTPYKIIUH

W3NS paKeTHOHN TeXHUKH, COOpOIHOM
OCHACTKH U HCHBITATEIILHOTO CTCHAOBOTO
000pyI0BaHMsI Ha CXOHBIC arperarsl 1

OJJHOMMCHHBIC UCITBITAHUS,
- TCXHOJIOTHMH C60pKPI, HUCIBITaHUM
MaTepuaiosB, HU3JICIUN 1 arperaros,

OCHOBBI OPTaHU3aLUU [TPOU3BO/ICTBA,
TpyJAa U yIpaBjieHUs, a TAaKK€ OCHOBBI

ypaBJCeHUA NIEPCOHATIOM;
- MCTOABI U IIPHUEMBI

OKCIICPUMCHTAJIbHBIX W OIBITHBIX pa60T,
a TaK)KC CpEACTBA aBTOMATHU3allun B
arperaTHo-c60p0qHOM MIPOU3BOACTBEC.

31. Kitaccudukanuio
MaTepHajoB, HX CBOMCTBa
(pusnueckme, XUMHUIECKHE,
TepMUYECKHE), 00J1acTH
MPUMEHCHUS B PaKETHO-
KOCMHUYECKON TEXHUKE U
CITOCOOBI MPON3BOICTBA;
METO/BI CO3/IaHUs
MaTepHajoB, a TaKKe
TEXHOJIOTHIO ITPOU3BOICTBA U
TEXHOJIOTUYECKUI MPOLECC MO
UX CO3JIaHHIO; METOJIBI
WCTIBITAHUIN U KOHTPOIIS
KauyecTBa U3ACIUN PaKETHOU
TCXHHUKHU, U3T'OTOBJICHHBIX M3
MOJIMMEPOB, METAILJIOB,
CIUTABOB ¥ KOMITO3UITMOHHBIX
MaTepHasoB.

32. JIokyMeHTaIuIo Ha
KOHCTPYKITUH U3/IEITHS
paKeTHOW TEXHUKH,
cOOPOYHON OCHACTKH U
WCTIBITATENIEHOTO CTEHIOBOTO
000pyIOBaHUS HA CXOIHBIE
arperatbl U OJHOUMCHHBIC
HCIIBITAHUA, TCXHOJIOTINHU
CcOOPKH, HCITBITAHU]
MaTepualioB, U3AEIUI 1
arperaToB, OCHOBBI
OpTraHm3allfy MTPOU3BOCTBA,
TpyJa U yIPaBJICHUS, a TAKKE
OCHOBBI YIIpaBJICHUA
MIEPCOHAJIOM; METOBI U
MIPUEMBI SKCIIEPUMEHTAIBHBIX
Y OTIBITHBIX PaboT, a TAKXKe
CpeJIcTBa aBTOMATH3AIMH B
arperaTHo-cOOpPOYHOM
MIPOM3BOJICTBE.

V1. Ucnionp30BaTh HOBBIC
KOHCTPYKITHOHHBIC U
TEIUIO3alUTHBIC MaTepHaJIbl,
IMOJIMMEPHI U IJIaCTMACCHBI B
MIPOM3BOJICTBE M3/ACTHI
PaKeTHOW TEXHUKH;
OCYIIIECTBIISTh MEXaHHYECKYTO
00pabOTKy ¥ UCITBITAHHS
KOMITO3UIIMOHHBIX
MaTepUaIOB, METAJJIOB
CILTaBOB; OTIPEAETATH
JKCIUTyaTallHOHHBIE CBOWCTBA
MaTepUaIoB, UCTIOIb3yEMbIX B
paKeTHON TEXHUKE.

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

1. «Kpucrannuueckoe
CTpPOEHHE METAIIJIOB U
CILTaBOB»

2. InarpaMma «Kene3o-
YTIAEPOI»
Kontpobusie padotst 1,2
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H1. HaBbikamMu KOHTpOJIS
BBINOJIHEHUS TPEOOBaHMUH,
YCTaHOBJICHHBIX B
KOHCTPYKTOPCKOM
JOKyMEHTAINH, Ha
W3TOTOBJICHUE U UCTIBITAHUS
CUCTEM, arperaTos, COCTaBHBIX
4acTed U U3ACIINNA PAKETHOU
TEXHUKHU U3 KOMIIO3UTHBIX
MaTepuanoB; METOAAMHU
NOJTy4eHus! HHPOPMAaILIUHU O
HOBEHIINX TEIJIO3ALIUTHBIX U
KOMITO3UIIMOHHBIX
MaTepuanax, MoJuMepax u
mIacTMaccax pakeTHOM
TEXHUKH, O IEPETOBOM
OTEYECTBEHHOM U
3apy0OeKHOM OITBITS
NPUMEHEHUS] MaTepUaioB B
001aCTH TEXHUKH U
TEXHOJIOTMH PAKETHBIX
KOMIUIEKCOB; WH(pOpMAIIIen o
HOBBIX KOHCTPYKIIMOHHBIX
MaTepHuaiax u ux GU3NKo-
XUMHUYECKUX
XapaKTepUCTUKAX.

IIK-11.2. Y™meTs:

- CTaBHTb 3a[a4M TEXHOJIOTHIECKUM
610pO MPON3BOICTBEHHBIX
MOZIpa3/ieNIeHHH arperaTHO-COOPOYHOTO
MPOM3BOJICTBA M OKA3bIBATh
TEXHUYECKYIO IIOMOIIb TEXHOJIOTaM B
PEIIEHUH CIIOKHBIX BOIPOCOB OTPAOOTKH
1 BHEJPEHUS TEXHOJIOTHUECKUX
MIPOIIECCOB;

- pa3pabaTbIBaTh HOBBIE METOIBI U
TEXHOJIOTHH COOPKH U MCIIBITAHUS
MaTEepHaJIOB U U3JCIUNA paKkeTHON
TEXHHKH;

- IPUMEHATH COBPEMEHHBIE TEXHOJIOTUU
YIpaBJICHUs [IEPCOHAIIOM.

31. Knaccuduxaruro
MaTepHaJIOB, UX CBOMCTBA
(pu3nveckne, XUMUIECKHE,
TepMHuUecKue), 00aacTu
MPUMEHEHUS B PaKETHO-
KOCMHUYECKOM TEXHUKE U
CIOCOOBI IPOHU3BO/ICTBA;
METO/BI CO3IaHM
MaTepUaJIoB, a TAKIKE
TEXHOJIOTHIO ITPOU3BOJICTBA U
TEXHOJIOTHYECKUH MPOIIEeCC O
HX CO3JIaHMIO; METO/IbI
WCIIBITAHUHN W KOHTPOJIIS
KauecTBa U3/eNIUN PaKeTHOU
TEXHHMKH, U3TOTOBJICHHEIX U3
MOJIMMEPOB, METAJLJIOB,
CILJIABOB M KOMITO3UI[HOHHBIX
MaTepUajoB.

32. JlokyMeHTaI1io Ha
KOHCTPYKITUH U3]IEITHS
PaKeTHOW TEXHUKH,
cOOpOYHOM OCHACTKH H
HCIBITATEIbHOTO CTCHIOBOIO
000pyIOBaHUS HA CXOIHBIE
arperaTsl 1 OTHOUMEHHBIC
HCIIBITAHUS; TEXHOJIOTUU
COOPKH, HCITBITAHUN
MaTepUaoB, U3ICIUN 1
arperaToB, OCHOBBI
OpraHM3aIlfy MTPOU3BOCTBA,
TpyJa U yIPaBJICHUS, a TAKKE
OCHOBBI YIIPABJICHHS

JlaGopatopHsie paboTbr Ne
34.
[Ipaktuueckue paboTer Ne
4-8.
TectupoBaHue 1o pa3aeiny
[uarpaMma «xeie3o-
yTIepom»
Kontponbasie padoTs! 1,2
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MEPCOHAIOM; METOJIBI H
MIPUEMBI SKCTIEPIMEHTAIbHBIX
1 OTIBITHBIX PaboT, a TaKKe
CpeCTBa aBTOMATHU3AIUH B
arperaTHo-cOOpOIHOM
MIPOM3BO/ICTBE.

VY1. Ucnionb30BaTh HOBBIE
KOHCTPYKITHOHHBIC U
TEIUIO3aIUTHRIE MaTePHAJIbI,
MOJIUMEPHI U TIACTMACCHI B
MIPOU3BOICTBE U3CIHIA
paKeTHON TEXHUKH;
OCYIIIECTBIISTh MEXaHHIECKYTO
00pabOTKy M HCIIBITAaHUS
KOMIIO3HIIHOHHBIX
MaTepUaIoB, METAJIIOB U
CIUIaBOB; ONPEAETATH
3KCIUTyaTallMOHHbIE CBOMCTBA
MaTepraoB, UCTIONh3yEMbIX B
PAKETHOM TEXHHUKE.

V2. CtaButh 3a1a49u
TEXHOJIOTHYECKUM OI0pO
MIPOU3BOACTBEHHBIX
MIOAPA3/EICHUN arperaTHo-
cOOPOYHOTO TIPOU3BOJICTBA U
OKa3bIBaTh TEXHUYECKYIO
MTOMOIIIb TEXHOJIOTaM B
PEIICHUH CJIOKHBIX BOIIPOCOB
0TpabOTKH 1 BHEJIPEHUS
TEXHOJIOTHYECKUX MTPOIECCOB;
pa3pabaThiBaTh HOBBIC METOIbI
Y TEXHOJIOTUU COOPKU U
WCTIIBITAHUS MAaTEPHUAJIOB U
W3EJINI paKEeTHOM TEXHUKH;
MPUMEHSATH COBPEMEHHBIC
TEXHOJIOTHH yTIPABJICHUS
MIEPCOHAIIOM.

H1. HaBeixamu KOHTpOIIS
BEITIOJTHEHHS TPEOOBAHMIA,
YCTaHOBJICHHBIX B
KOHCTPYKTOPCKOM
JTOKYMEHTAITIH, Ha
W3TOTOBJICHUE U UCITBITAHUS
CHCTEM, arperaToB, COCTaBHBIX
4acTeu u u3JIeuii pakeTHOU
TEXHHUKH U3 KOMITO3UTHBIX
MaTepUaIOB; METOJIAMH
MoJIyueHus: HH(opMaIuu o
HOBEWIIINX TEIUIO3AIIUTHBIX U
KOMITO3UIIMOHHBIX
MaTepuanax, MoJMMepax u
rjiacTMaccax pakeTHOH
TEXHHKH, O IEPEIOBOM
OTEYECTBEHHOM H
3apyOE’KHOM OIIBITE
MPUMEHCHUS] MaTePUAIIOB B
001acTH TEXHUKU U
TEXHOJIOTHH PAKETHBIX
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KOMIUIEKCOB; HH(pOpMAITHEH 0
HOBBIX KOHCTPYKIIMOHHBIX
MarepHaiax 1 ux (HU3UKO-
XUMHYECKUX
XapaKTePUCTHUKAX.

H2. [IpoBeneHus MpoOBEPOK U
COTJIACOBAHHUS
TEXHOJIOTHYECKUX MPOIECCOB
Ha cOOpKy arperaTton, MOHTaX
Y UCTIBITAHHS CUCTEM, a TAKKE
Ha UCTIBITAHUS U3JICITUN;
CO3aHUS MapUIpyTa COOPKH H
WCTIIBITAHUS arperara,
W3JICNHS;, OTIPEACIICHUS
TPYJOEMKOCTH KaXKJOTO dTara
COOPKH M HCIIBITAHUS, a TAKXKe
napauiCIbHbIX U
MOCJIEI0BATENLHBIX ATAIIOB
COOPKHM HOBBIX arperaToB U
W3AEJIUI pAKETHOW TEXHUKH.

T1K-11.3. BiageTs HaBBIKAMU:

- IPOBEICHUS TIPOBEPOK U COTIIACOBAHUS
TEXHOJIOTHYECKUX MPOIIECCOB HA COOPKY
arperaToB, MOHTaX WM UCIIBITAHUS
CHCTEM, a TAK)KE Ha MCIBITAHUS W3EIHIHA;
- CO3/IaHHUs MapIIPyTa COOPKH U
UCTIBITAHUS arperara, u3Ieius;

- OIIpeeTICHHsI TPYIOEMKOCTH KaXKI0TO
JTama cOOPKH U HCITBITAHHS, a TAKXKE
MapauIeTbHBIX U TTOCIIEA0BATEIHHBIX
9TaroB cOOPKU HOBBIX arperaTtoB
W3JIEIUH paKeTHOW TEXHUKH.

31. Kinaccudukanuio
MaTepHualoB, UX CBOWCTBA
(pu3mveckne, XUMUIECKHE,
TEPMHUYECKHUE), 00JIaCTH
MIpUMEHEHUS B PAKETHO-
KOCMHYECKON TEXHUKE U
CIOCOOBI IPOHU3BO/ICTBA;
METOABI CO3JaHUs
MaTepUasoB, a TAKKE
TEXHOJIOTHIO ITPOU3BOJICTBA U
TEXHOJIOTUYECKUI MPOLECC TTO
UX CO3JIaHHIO; METOJIBI
WCTIBITAHUIN U KOHTPOIIS
KadecTBa U3/EJINN PAKETHOU
TCXHHUKH, U3T'OTOBJICHHBIX M3
MOJIMMEPOB, METAJLIIOB,
CIUTABOB U KOMITO3UITMOHHBIX
MaTepHasoB.

32. JIokyMEeHTaluIO Ha
KOHCTPYKITUY U3JIEITHS
PaKETHON TEXHUKH,
cOOpOYHOM OCHACTKH H
UCTIBITATEIEHOTO CTEHA0BOIO
000pyTOBaHUS HA CXOIHBIC
arperatbl U OJHOUMCHHBIC
WCIIBITAHUS; TEXHOJIOTHH
COOPKH, HCITBITAHUN
MaTepualioB, U3JAEIUI 1
arperaTtoB, OCHOBEI
OpraHM3allfy MTPOU3BOCTBA,
TpyJa U yIpaBJICHHUs, a TAKKE
OCHOBBI YIIPaBICHHS
MEPCOHAIIOM; METOABI U
MIPUEMEBI SKCIIEPUMEHTATIBHBIX
Y OTIBITHBIX PadoT, a TAKXKe
CpEeJIICTBA aBTOMATH3AIINH B
arperaTHo-cOOpPOYHOM
MTPOM3BOJICTBE.

JlaGoparopHsie paboThl No
3,4.
[IpakTiaeckne paboTer Ne
4-8.
TectupoBaHue 1o pasaeiy
HuarpaMmma «xene3o-
yIIEpOI»
Kontponbasie padoTs! 1,2

22



V¥1. Ucnonb30BaTh HOBBIE
KOHCTPYKLMOHHbIE U
TEIUIO3ALUTHBIE MaTEePUAIIbL,
MOJIMMEPHI U TUIACTMACCHI B
MPOMU3BOJICTBE U3NIEIUN
paKeTHON TEXHUKH;
OCYILECTBIISITh MEXaHHUYECKYIO
00pabOTKy W HCIIBITAaHUS
KOMITO3UIIMOHHBIX
MaTepHajoB, METAJIOB U
CIIABOB; OMPECIAT
9KCIUTyaTallMOHHbIE CBOWCTBA
MaTepHaJIOB, UCIIOIb3yEMBIX B
PaKeTHOM TEeXHHKE.

V2. CraButh 3a1a4u
TEXHOJIOTHYECKUM OI0pO
IMPOU3BOJACTBCHHLIX
MIOAPA3/EICHUN arperaTHo-
cOOPOYHOTO TIPOU3BOJICTBA U
OKa3bIBaThb TCXHUYCCKYIO
IIOMOIIb TEXHOJIOTaM B
PELICHUHN CJIOXHBIX BOIIPOCOB
0TpabOTKH ¥ BHEIPEHUS
TEXHOJIOTHUYECKHX MPOLECCOB;
pa3pabaThiBaTh HOBBIC METOIbI
Y TEXHOJIOTUU COOPKU U
HCIILITAHUA MaTECpHUAJIOB U
W3EJINI paKEeTHOM TEXHUKH;
NPUMEHSTh COBPEMEHHbIE
TEXHOJIOTHH YTIPaBIICHHUS
MIEPCOHAIIOM.

H1. HaBpikamu KOHTpOIst
BBITIOJIHEHUS TPEOOBaHUH,
YCTAaHOBJICHHBIX B
KOHCTPYKTOPCKOM
JOKYMEHTALNH, Ha
HU3TO0TOBJICHUEC U UCIIbITAHUA
CHUCTEM, arperaToB, COCTaBHBIX
qacTel U U3AETHNI paKeTHON
TEXHUKHU U3 KOMIIO3UTHBIX
MaTepHajoB; METOJIAMH
NOJTy4eHus] HHPOpMAaLIUHU O
HOBEHIINX TEIJIO3ALIUTHBIX U
KOMITO3HUITMOHHBIX
MaTepuainax, mojJuMepax u
TUIaCTMACCaxX paKeTHOU
TEXHUKH, O TIEPEIOBOM
OTECYECTBECHHOM H
3apyOeXHOM OTIBITE
NPUMEHEHUS] MaTepUaJioB B
00JacT TEXHUKU U
TEXHOJIOTHH PAKETHBIX
KOMILIEKCOB; HH(opMaIueii o
HOBBIX KOHCTPYKIIMOHHBIX
MaTepuaiax u ux Gpusuko-
XUMHAYECKHX
XapaKTepUCTUKAX.
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H2. IlpoBeneHus npoBEPOK U
COIJIACOBAHUS
TEXHOJIOTHYECKHUX IPOLIECCOB
Ha cOOpKY arperaTtoB, MOHTaX
Y MCIIBITAaHUA CHCTEM, a TaKXKe
Ha UCHBITAHUA U3AEINH; CO3-
JaHWs MapupyTa cOOpKH U
WCTIBITAHUS arperata, u3ze-
IS, OTIPENENICHUS] TPYA0EM-
KOCTH Ka)KJ0To 3Tarna cOopKu
Y HCTIBITAHHSA, & TAKKE
HapajieabHbIX U
MI0CJIE0BATENBbHBIX ATAIIOB
cOOpPKH HOBBIX arperaTtoB U
W3IEIUN PAKETHOM TEXHUKHU.

TunoBble 3a7aHus AJis1 OLleHUBAHUS (bOpMHpOBaHI/IH KOMIIeTeHIii

Haumenoeanue: 3x3ameH
IlIpeocmaegnenue ¢ @OC: nepeyeHb BOIIPOCOB
Ilepeuenv 6onpocoe 011 nposedenHusn IK3AMeHa:

1. Kpucrammueckoe CTpOCHUE METAIIIOB.

2. Tlomumopdu3m MeTaIIoB.

3. Kpucrammszanus meramioB. MexaHu3M, KpHUBbIE OXJIQXICHHs, BIUSHHE CKOPOCTU
OXJIQXKJICHUS Ha YHCIIO IIEHTPOB KPUCTAIUTM3AINU M JUCTIEPCHOCTD CTPYKTYPHI. Juddysus.

4. Makpoananu3. Ha3HaueHue, MeTOJbl BBIABICHHUS MaKpOCTPYKTYphl. JledekTsl,
BBISIBJISIEMbIE TIPU MAaKPOAHAIU3E.

5. Muxkpoananu3. MeToauka NpPUTOTOBICHUS WIIM(OB M BBIIBICHUS MHKPOCTPYKTYPHI.
Hasznauenwne. Bunbl Mukpoananmusa.

6. VYnpyras u mactudeckas aedopmarius.

7. Pazpymenue. MexaHu3M U BHEUTHHE NPU3HAKU XPYIIKOTO U BSI3KOT'O Pa3pyIICHUH.

8. HcnblTaHue Ha pacTsKeHUe.

9. TBepaoCTh METAJIOB M METOJIBI €€ OIPEIeIICHHS.

10. CBs3b MEXaHUYECKUX XapaKTEPUCTHK C IKCIUTyaTallMOHHBIM NTOBEJJCHUEM METAJIIOB.

11. Koppo3us wmeramioB. Bungel koppo3unu. MeXKpUCTAJUINTHAsS KOPpO3US M €€
IIpEeyIPEXKACHUE.

12. CrumaBel MetaiioB. Busl B3aMMOJEHCTBHSI KOMITOHEHTOB CITIaBa: TBEPJHbIE PAcTBOPHI
(3amelleHns, BHEAPEHNUs), XUMUYECKHE COETUHEHNS, MEXaHUUECKUE CMECH.

13. HOumarpamma «Fe — FesCx»: yciioBus MOCTpOeHUS,, KOMIIOHEHTHI U (Da3bl, HX CTPOCHUE U
CBONCTBA.

14. Nunarpamma «Fe — Fe3Cy»: (a30BbIe U CTPYKTYPHBIC PEBPAIICHUS B CTAIISAX.

15. Jlnarpamma «Fe — FesC»: ¢a3oBble U CTpYKTypHBIE IPEBpALICHUS B UyTyHAX.

16. Kpucramnmzanust ¥ CTpOSHHE CTaIbHOTO ciauTKa. DopMbl 00pa3yromuxcss KpUCTAIIIOB.
JIukBamus.

17. U3meHeHue CTPYKTYphl M CBOMCTB CTalu MNpH ropsued nedpopmanuu. AHHU30TPOIUS
ropstueiehOpMUPOBAHHOTO METAJLIA.

18. M3meHeHHE CTPYKTYpBl M CBOWCTB CTalM TpU XOJOMHOW nedopmanuu. Hakienm u
pekpucraimzanua. Kputuueckas creneHb qeopmanuu.

19. HM3mMmeHeHHe CTPYKTYPBI M CBOMCTB CTaJIM MPU CBapKE M MEXaHUUECKOU 00paboTKe.

20. Tepmuueckass oOpaboTKa Kak CpPEICTBO MPHIAHUS JETaIsIM HEOOXOIUMBIX CBOMCTB.
Drarbl TepMOOOPaOOTKH.

21. TlpeBparieHus B yriaepoaucToil ctanu npu Harpese. Kputuueckue TOUKH.

22. Poct 3epHa aycrenura. [leperpes u mepexor.
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23. IlpeBpameHust B YIJIEPOAMCTOW CTanM MpH OXJaxkAeHuu. M3orepmuyeckuii pacmaj
aycteHurta. C-KpuBas.
24. Orxur. Temmeparypa HarpeBa, CKOPOCTb OXJIAXJICHHUS, IOJydyaeMble CTPYKTypa H
cBOMCTBA. Buibl oT)KMra U X Ha3HAYCHUE.
25. Hopmanmuzamus. Temmeparypa HarpeBa, IOJlydaeMble CTPYKTYphl U CBOICTBa.
Ha3nauenue.
26. 3akanmka cTanieil: BBIOOp TeMIlepaTypbl HarpeBa sl J0- M 3a3BTEKTOMIHBIX CTaJei,
BJIMSIHUE TEMIIEPATYPbI U JJIUTEIbHOCTH HAIPEBA U BBIAEP/KKU HA KAYECTBO 3aKAJIKU.
27. 3akanka cTajieii: CiocoObl OXJIAXKICHUS, 3aKAJIOYHbIE CPEbl, MOJyYaeMble CTPYKTYPbl U
CBOMCTBA.
28. Buapl 3aKkanku: B IBYX cpelax, CTyleH4Yaras, MN30TepMUYECKasl.
29. Ormyck 3akanmeHHOW crtanu. IlpeBpamieHuss Nmpu OTHYCKe. 3aBUCHUMOCTh CBOWCTB OT
TeMIIepaTypbl OTIIYCKa.
30. JdedexTsl TepMOOOPAOOTKH.
31. IToBepxHOCTHas 3akaiika ctayiei ¢ HarpeBoM TBY. HasHadeHune, 0COOCHHOCTH Harpesa,
II0JIy4aeMble CBOMCTBA.
32. IloBepxHOCTHas 3aKalika cTajeil C ra30MJIaMeHHBIM HArPEBOM U CTallel ¢ MOHUXEHHON U
peraaMeHTUpyEeMON POKaINBAEMOCTBIO.
33. Lemenranus. CymHocTh npolecca, ojlyyaeMble CBONCTBA, HA3HAUCHHE.
34. AzorupoBanue. CyniHOCTb MpoIiecca, MorydaeMble CBOHCTBA, HA3HAUCHHE.
35. Hutponemenrtauus. CymHOCTb Ipolecca, MoJlydaeMble CBOMCTBA, Ha3HAUCHHE.
36. MammHOCTpOUTENbHBIE CTAIM M CIUlaBbl. Kilaccudukanus mo XMMHYECKOMY COCTaBy,
KaueCTBY, IPOYHOCTH, HA3HAYEHUIO U JIp.
37. MapkupoBKa MamIMHOCTPOHUTEIBHBIX MaTEpUANOB (CTanel, YyryHOB, aJIOMHHHEBBIX U
MEJIHBIX CIIJIAaBOB)
38. BumstHEe yriepo/a v IOCTOSIHHBIX MPUMECEi Ha CBOWCTBA YTIIEPOIUCTHIX CTAJIEH.
39. KoHCTpyKIMOHHBIE YTIEPOIUCTbIE CTaIM. Mapku U 00J1acTH TPUMEHEHHMS.
40. BrusiHEE IETHPYIONIMX JJIEMEHTOB Ha CBOMCTBA KOHCTPYKIMOHHBIX JIETHPOBAHHBIX
cTanei (00IIre MOI0KEeHNUs).
41. BnusHue Hanbosee 4acTo MPUMEHSIEMBIX JIETHPYIONINX 3JIEMEHTOB Ha CBOMCTBA CTaJIeH.
42. Ynydiiaemble yriaepoaucTbie U JIETMPOBAHHBIE CTAH JUIS JieTajel MallluH.
43. Cramm Ui pexyuiero MHCTPYMEHTA: yTIePOIUCThIE, JIETHPOBAHHBIE, OBICTPOPEKYIITHE.
44. Teepnasble criaBbl. Pexxyiue cBepXTBep/ible MaTepHuaibl. Pexxyias MuHepatokepaMuKa.
45. KopposuonHo-croiikue cranu. [I[puHimmns odecrneueHust KOppo3nOHHOM CTONKOCTH.
46. AmromuHui u ero cmiasbl. Knaccudukanus. Jledopmupyemsle criiaBbl, YIpOUYHsSEMbIE
TepMO0OpPabOTKOM.
47. ANOMHHHEBBIE CIUIaBBI: JeOpMHUPYEMBIE CIUIABI, HE YIPOUHsAEMbIE TEPMOOOPaOOTKOI;
JINTEHHBIE CIJIABHI.
48. Menp u MeaHble craBbl. Kiaccudukanys MeaHbIX crijiaBoB. JlaTyHu.
49. BpoH3BI: COCTaB, CBOWCTBA, HA3HAYCHHE.
50. Twuran u ero criaBel. CBOMCTBa, HA3HAYCHHUE.
51. TyromnaBkue mMeTauibl (Boiab(hpam, MOJIUOAECH) U X CIUIABHI.
52. IlnacTuueckue Macchl: BUIBI, CBOMCTBA, MPUMEPHI IPAKTUYECKOTO IPUMEHEHUSI.
53. Crekyi0: HEOPraHMYECKOE, OPTaHHYECKOE, CUTAIIBI, METAJUTMYECKUE CTEKIIA.
54. KoMmo3uIMoHHbIE MaTepHajbl: MPUHLUI HOJIY4YEeHUs, CTpoeHue, cBoicTBa. [Tpumepsl
KOMITO3UIITMOHHBIX MaTE€PHUAJIOB.
Ilpumep ounema Kk IK3ameny
MUHOBPHAYKHU POCCHUN
BoTkunckwuii ¢punnan
®denepallbHOTO TOCYJaAPCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BbICIIIETO0 00pa30BaHuUs
«M»xeBCcKuil rocyapCcTBEHHBIN TexHuYeckuil yauepcuteT umeHn M.T. KananmaukoBay»
(B® ®I'bBOY BO «MUkI['TY umenun M.T. Kanamrnukoay)
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Buier k 3a4ety ¢ oneHkoi Ne_
10 AUCIHUIUTNHE «MaTepuanoBeIeHIe
1. Kpucmannuueckoe cmpoenue memaniog: Memaiiuieckul mun césa3u, 6U0bl KpUCMALIUYECKUX
Aueex, ux napamempwl. AHUOMPONUsL KPUCAILOS.
2. Tepmuueckas obpabomra. Imanvl mepmooopaboOmKu.
3. Mawunocmpoumenvuvie cmanu u cniasvl. Knaccuguxayus no xumuueckomy cocmagy, Kaiecmay,
NPOYHOCMU, HA3HAYEHUIO U OP.

buter paccmoTpeH u yTBepkIeH Ha 3acenanuu kadeapsl TMull «  » 20
[TpoTokoa Ne
3aB. kadenpoi, K.T.H., JOIICHT. P.M. bakupos

Kpumepuu oyenku:
[IpuBenens! B pazaene 2

Haumenoganue: tect «ATOMHO-KPUCTAIIINYECKOE CTPOEHUE METAILJIOBY
Ilpeocmagnenue ¢ @OC: nepeveHb BOIIPOCOB M0 pa3zaeaaM JUCLUIUIHHBL
Bapuanmuvr mecmoe:

1. Ha3oBuTEe OCHOBHBIE IPU3HAKY METAJLIOB.

2. HazoBuTe rinaBHY10 0COOEHHOCTh METAUIMYECKOTO THUIIA CBSA3H MEXKIAY aTOMaMHU.

3. B kakux eMHULAX U3MEPSAIOTCS pa3Mepbl aTOMOB U KPUCTAIUIMYECKUX SUeeK?

4. Yem 00BSCHSCTCS TIOBBIIIICHHAS JICKTPOIIPOBOTHOCTh METAIOB?

5. Kakast u3 Tpex KpUCTAJUIMYECKUX SYEeK MMEET HaMMEHbIIYI0 INIOTHOCTh ynakoBku: OLIK,
'K unu rexcaronanbHas?

6. Kakas u3 Tpex KpUCTAUIMUECKUX sIU€EK MMEeT HauOoJbLIyI0 MIIoTHOCTh ynakoBku: OLIK,
'K unu rexcaronanbHas?

7. CKOIBKO aTOMOB NPUXOAMTCA HAa OJHY KPUCTAUIMYECKYIO sUeiiKy THma 0O0beMHO-
LIEHTPUPOBAHHOTO Ky0Oa?

8. CKOmpkO aTOMOB IPUXOAWUTCA Ha OJHY KPUCTAJUIMYECKYIO  A4YEHKYy THIA
rpaHelEeHTPUPOBAHHOIO KyOa?

9. CKOIbKO aTOMOB NPUXOJUTCS HAa OJIHY I€KCAarOHAJIbHYI0 KPUCTAUINYECKYIO STUEHKY ?

10. Pacmonoxute OCHOBHbIE THUIIBI KpucTamnunueckux sdeek werawioB (OLK, I'IK,
reKCaroHaJbHYI0) B MOPS/IKE YBEIMYEHUS KOJTUYECTBA 00pa3yoIUX UX aTOMOB.

11. Yro noHMMAIOT 1O MOTUMOP(HBIM MpEeBpaIeHUEM ?

12. Kak npoucxoaut noinuMop¢pHoe npeBpaiieHue (Mexanusm)?

13. Kakue u3 nepednclieHHbIX HIDKE METAJUIOB MMEIOT NouMopdHbIe nmpespamienus: Fe, Ti,
Al, Cu, Sn?

14. Kakoii u3 iepeuncIIeHHBIX HIKE META/UIOB HE UMEeT moMmMopHBIX npeBparienuii: Ti, Cu,
Sn?

15. Kak u3meHsieTcst yAeIbHbBIH 00beM MpH MoITuMOppHOM npeBpariennu Feq— Fey?

16. Kak u3meHsieTcst yAeIbHbBIH 00beM MpH MOIUMOpQHOM npeBpariennu Fe,— Feq?

17. YBenuumuBaeTcss WM YMEHbIIAETCS aMIUIUTY 1a KoJeOaHU aTOMOB OTHOCHUTENBHO Y3JI0B
KPUCTAIJTNYECKON PEIeTKU MPU MOBBIILIEHUHN TEMITEpaTypbl?

18. C kakuM npoLECCOM, NPOUCXOASAIIMM Ha aTOMHOM YpPOBHE, CBSI3aHO YMEHBILICHHE
MIPOYHOCTHU M YBEIMYEHNE TUIACTUYHOCTH METAJUIOB IIPH MOBBIILIEHUN TEMIIEPaTyphl?

19. UTo npoucXoauT ¢ TEMIEPATYpO B MOMEHT MEpEXOa U3 TBEPAOTO B KUAKOE COCTOSHUE?

20. Yto npouCcXOaUT ¢ TEMIEPATYPOH B MOMEHT MEPEX0/1a U3 KUJIKOTO B TBEPIOE COCTOSHUE?

21. B xakOoM COCTOSTHUM HAaXOJATCS aTOMBI cpa3y MOCJe pacIulaBiIeHUs MeTauia?

22. B KakoM COCTOSIHUU HaXOJSATCsl aTOMBI XKHUJIKOT'O METaJlla, HarpeToro 3Ha4uTENIbHO BBIIIE
TOYKH TIIaBICHUS?

23. B KakoM COCTOSTHUM HaxOJATCS aTOMBI KHJIKOTO METajula Mpu TeMIiepaType, OJIM3KOH K
TOUKE 3aTBEpAECBaHUA?
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24. YeMm 0OBsICHACTCS HATMYHE TOPU30HTATLHON TUTOIIAIKH HA KPUBOM OXJIaXI€HUS BO BpeMs
3aTBEpJIeBaHUs MeTaia?

25. HaumHas ¢ Kakoro MOMEHTa KPHUCTaJUIM3YIOLIUICS METal CUMUTAIOT HaXOASIIUMCS B
TBEPAOM COCTOSIHUU?

26. Haunnasi ¢ kakoro MOMEHTA IUIaBSIIMICS METAJUl CUUTAIOT HAXOIALIUMCS B JKUIKOM
COCTOSIHUM?

27. KakoBO KpUCTaNINYECKOE CTPOEHUE PEabHOI0 MeTalia?

28. Kakue meramibl MOryT 0o0pa30oBbIBATH MEXKIY COOOH TBEpble PACTBOPHI 3aMEILEHUs C
HEOTrPaHUYEHHOW PaCTBOPUMOCTBIO?

29. I1pu KaKuX yCIOBUSAX METAIIBI 00Pa3yIOT TBEP/IbIe PACTBOPHI 3aMEIICHHUS C OTPaHUYEHHON
PacTBOPUMOCTBIO?

30. Kakwue anemMeHThl MOTYT 00pa30BbIBaTh C METAJNIAMH TBEP/IbIE PACTBOPHI BHEAPEHHUS?

31. IIpu KakuX yCIOBUSX METaJIbl HE 00pa3yrOT TBEP/bIX PACTBOPOB BHEAPEHUS?

32. B Kakux MecTax KpUCTAJLINYECKON PEIIETKU HaXOAATCS aTOMbl PACTBOPEHHOIO 3JIEMEHTa
pu 00pa30BaHUM TBEPJIBIX PACTBOPOB BHEIPEHUs?

33. B xakux MecTax KpUCTaNIMYECKOW PEIIETKH HaXOJSATCS aTOMbl PAaCTBOPEHHOI'O MeTalljia
pu 00pa30BaHUM HENPEPHIBHBIX TBEP/IBIX PACTBOPOB 3aMeIleHUs?

34. CsoOomnoe mpoctpanctBo B OLIK-pemerke (OOKOBBIE OKTa’JpUUYECKHE TTOJIOCTH)
npuMepHo B 1,5 pasa mensiue, ueMm B ['TLIK-pemerke (BHyTpeHHUI 00beM KyOa). Kakoil npakTruuecku
3HAYUMBIN [TPOLIECC 3aBUCUT OT ATON Pa3HUILIbI?

35. Kakue u3 pacTBOpPEHHBIX aTOMOB (BHEIpPEHHBIEC WM 3aMELIaloIUe) CUIIbHEE MCKaKaloT
pELIEeTKY, TOPMO3ST JUCIOKALUU U MOBBIIIAIOT IPOYHOCTH?

36. Kakolf U3 TBepIbIX pacTBOpPOB 00JsiafaeT HauOOJbIIEH NMPOYHOCTHIO: TBEPJBIH PAaCTBOP
3aMEIIEeHNs] C HEOTPAHMYEHHOW PAaCTBOPUMOCTBIO, TBEPABIA PACTBOP 3aMEILECHMS C ONPAHWMYEHHOU
PacTBOPUMOCTBIO MJIU TBEPBIA PACTBOP BHEIPEHUS?

37. Kakoil n3 TBepAbIX pacTBOpPOB 00ja/jaeT HaMMEHbIIEH MPOYHOCTHIO: TBEPJBIA PACTBOP
3aMEILIEHUS C HEOTPAaHMYEHHOM pacTBOPUMOCTBIO, TBEPABI PACTBOP 3aMELIEHUSI C OIPAaHUYECHHOMN
PacTBOPUMOCTBIO UJIU TBEP/BIA PACTBOP BHEIPEHUS?

38. Kak ¢ noBbIllIEHUEM CO/ICpKAHUS TPUMECEN MEHSAETCS () npouHocts (I1), mmacTuuHOCTH
(ITn), remneparypa nnasnenus (T)?

39. KakoB mexanu3m anddys3un atoMoB ¢ MaibiM quamerpom (C, H, N)?

40. Kakoe BrnusHue Ha JU((Qy3UI0 aTOMOB OKa3bIBAIOT JEPEKThl KPUCTAIINYECKON PEHIEeTKU
10 TPAHULIAM 3€PEH B pEalbHOM IOJUKPUCTAIUIMYECKOM MeTallie?

41. Kak npoucxoaut B KpuUcTalIndeckoi pemeTrke nuddy3us aTOMOB, UMEIOLIUX OJM3KUE
aTOMHBIE paJInyChl C aTOMaMU OCHOBHOT'O MeTajuia?

42. Kak BexyT ce0st aTOMbI B KPUCTAINTNYECKON pelIeTKe MMOCIie CHITUS Harpy3KHU MpHU yIpyroi
nedopmaruu?

43. B kakoii pemnieTke Jierde oCyliecTBIsETCs TutacTuaeckas nedopmaius: B uaeanbHou (6e3
Ne(eKTOB) UK ¢ HATMYMEM BaKaHCUH, TUCIIOKAIMi u 1p.?

44. Tlo HampaBJCHUIO KaKUX TUIOCKOCTEH KPUCTALTMYECKON pEIIeTKH Hambojee JIETKO
MIPOUCXOIUT MEPEMEIIEHUE aTOMOB IpH JieopMaruu?

45. Kak BenyT ce0si aTOMbI B KpUCTANIMYECKOM pelIeTKe MpH IacTuueckoi aepopmanmn?

46. Kax msmensiores (TV) MexaHmueckne XapakTepUCTHKY METaIa IPH HaKene?

47. B xakoM citydae notpedyercs 0oJbliiee yCUIUe: P pa3pylieHuH MeTallla IyTeM OTphbIBa
WJIM IIyTeM cpe3a?

48. Uem 00ycoBIeHa aHU30TPOITUS PeAIbHOTO MeTasuia?

49. Kako# THII KPUCTAIUTMYECKON PEIIeTKH HAOII0MaeTcs y a-kene3a?

50. Kakoii TuI KpuCTaIIIMYECKON PelIeTKH HabIoaaeTcs y y-xKenesa?

51. B xakoM TeMnepaTtypHOM MHTEPBAJIE CYIIECTBYET O-KEI€307

52. B xakoM TemIepaTypHOM HHTEpBaJIE CYyLIECTBYET Y-3KEI€307

53. Yto o603HaYaET TEPMHUH «ONMKHHUIA MOPSIOK B PACTIOIOKEHHH aTOMOBY ?

54. B xakoM COCTOSIHMM HaXOJATCSl aTOMbl METaJlJIa, HArPETOT'O BBILLIE TOYKU KUIIEHUS?

55. Urto Takoe quciioxanusa?
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56. Yrto Takoe BakaHCHs?

57. YTo Takoe «aToM B MEKIOY3JIUN»?

58. B kakux MecTax y peaJibHOTO MOJTUKPHUCTAININIECKOT0 MEeTallIa Ha0JIk01aeTCsl HAanOOoIIbIas
KOHIIEHTpalus 1e(EeKTOB pPEerIeTKu?

59. Yem oObsicHseTcss OoJiee BBICOKAas MPOYHOCTh TBEPIBIX PACTBOPOB BHEIPCHHS IIO
CPaBHEHHUIO C TBEPJbIMU PACTBOPAMHU 3aMEIICHUS C HEOTPAHUYEHHOU PaCTBOPUMOCTHIO0 KOMIIOHEHTOB
Ipyr B npyre?

60. Urto takoe nuddysus?

61. Kak mpoucxoaut miaactuyeckas aegopmalius noJIuKpUCTaUIMYeCKOoro Merasmuia’?

62. Kakoii Buj OyaeT UMETh pa3pyllieHHe, €ClId TPEIIMHA PACIPOCTPAHICTCS MO TpaHUIlaM
3epeH?

Ipumep Tect Ne 1 «ATOMHO-KPHCTAJUIMYECKOE CTPOCHHE, AE(PEKTHI KPUCTAIUTMYECKOTO
cTpoeHusi, McrpITanne METaJlJIOB U CILUIABOBY»

Bapuant 1
1. K kakomy muny Kpucmaiiuieckol CcmpyKmypbl OMHOCUMCSA NPUBCOEHHAs HA PUCYHKE
NeMEHMAPHASL AYeUKA KPUCMATIUYeCKOU peuemku?

1. OLIT

2. OLIK
3. TLK

2. Umo maxkoe oucnoxayus?

1. D70 nMHEWHbBIE NeheKThl KPUCTAIIIOB, BO3HUKAIOIIUE B MPOIIECCE POCTA WU IIACTHYCCKOM
neopManuu.

2. 3T0 CIIOCOOHOCTH OTAENBHBIX METAIIIIOB 00Pa30BBIBATh PA3IMUHBIE TUITBI KPUCTAJUTMUECKUX
pEIIeTOK.

3. DTO UcnbITaHUE HA yJIApHBIA U3THO.

4. 3T0 KOPpO3HUs METAJIOB.

5. 310 monuMoppU3M METAIIOB.
3. Cnocobnocmeb Memainiog CONPOMUBIAMbC 80AGIUBAHUIO 8 HUX KAKO20-TUO0 mena, Ha3bl8Aemcs.

1. IImacTH4HOCTHIO.

2. YOpyrocrslo.

3. TBEepAOCTHIO.

4. Y napHOi1 BA3KOCTBIO.

5. BpeMeHHBIM CONPOTHUBIIEHUEM.
4. Ymo maxoe snemMeHmapuas KpUCmMaiiudecKas aueuxa?

1. Tun KpucTayIM4eCKOM pelIeTKH, XapaKTePHbIN AJI1 JAHHOTO XUMHUYECKOTO 3JIEMEHTA.

2. MuHMMaIbHBIA 00BEM KPUCTAIMYCCKOW PEIICTKH, IPH TPAHCISAIAHA KOTOPOTO IO
KOOPJIMHATHBIM OCSIM MOKHO BOCIIPOU3BECTH BCIO PEIIETKY.

3. Kpucrannuueckas siuerika, CoaeprKaiasi OIMH aToOM.

4.be3nedexTHas (3a UCKIIOYCHUEM TOYEUHBIX J1e(h)eKTOB) 00JIaCTh KPUCTAITMUECKON PEIIeTKH.
5. Kax nazvieaemcs oeghexm, 6bl36aHHblL OMCYMCMEUEM AMOMA 8 Y3/ie KPUCMALIUYECKOU peulemru?

1. Jucnokarus.

2. Tlopa.

3. Bakancwus.

4. Mexy3enbHbIN aToM.

5. Her npaBWJIBHOTO OTBETA.
Kpurepun oneHku:
[IpuBenens! B pazaene 2
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Haumenoganue: tect «/{narpamma Fe-FesCy»

IlIpeocmaenenue ¢ @OC: niepeyeHb BOMPOCOB MO pazaesiam AUCHUATUIMHBI

Bapuanmui 3a0anui:

1. Jlate onpezaeneHue MOHATHUIO «(a3ay.

2. YT0 TaKoe NepBUYHBIN IEMEHTUT?

3. Kakas tBepnas daza oOpasyeTcs pu KpUCTAJUIM3ALMH CILJIaBa ¢ COIEP KaHUEM yTiepoaa
ot 0,5 o 2,14%?

4. Kaxkue ¢a3pl npucyTCTBYIOT B ciuiaBe ¢ cogepxanuem 0,5%C npu KoMHATHOU
Temmeparype?

5. HazBarb (ha3sel, BXOAAIIME B COCTaB Jeae0ypuTa mpu Temmeparype Boie 727°C.

6. BriOpaTh U3 nepeyrcieHHbIX TEPMUHOB T€, KOTOPHIE COOTBETCTBYIOT MOHATHUIO «(azay:
KHUJIKUN pacIuiaB, IeAeOypHT, IEMEHTHUT, (EPPHUT, AyCTCHHUT, IEPIIUT.

7. Uto Takoe BTOPUYHBINA IIEMEHTUT?

8. Kakue ¢a3pl IpuCYTCTBYIOT B KPHCTAILIH3YIOMIEMCS CIIaBe, coepkaieM ot 2,14 o
6,67%C, npu Temnepatype 1147°C?

9. Kakas da3a Beiensiercs B ciiaBax ¢ cogepxkanuem ot 0,006 1o 0,02%C npu oxmaxacHum
ot 727°C 10 KOMHATHOI TeMneparypbi?

10. Kakue cTpyKTypHBIE COCTABIISIONINE TPUCYTCTBYIOT B CIUIaBax ¢ cogep:kanuem ot 0,02
10 0,8%C, oxJ1a)KI€HHBIX O KOMHAaTHOU TeMIlepaTypbl?

11. VYxkazath oOsacts cymectBoBanus Gpeppura Ha quarpammve Fe-FesC (penenbHbie
TEMIIEPaTypPhl U KOHLIEHTPALIUU yTIEPOa).

12. Yto Takoe TpEeTHYHBINA IIEMEHTHUT?

13. Kakwue ¢a3bl npucyTCTBYIOT B KPUCTAJUTM3YIOIIEMCS CILIaBe, colepskaiiem ot 2,14 1o
4,3%C, cpa3y nocne 3arBepaeBanus npu temreparype 1147°C?

14. Kakoii npoliecc IpOUCXOANUT B OXJaxKaaromeMcs ciiase ¢ coaepxanuem 0,8%C npu
temmepatype 727°C?

15. Kakue cTpyKTypHBIE COCTaBIISIOLIME IPUCYTCTBYIOT B CIUIaBe, cojeprkaiieM ot 0,8 1o
2,14%C, npu kOMHaTHOU Temnepartype?

16. HasBaTb TN KpUCTAJUTMYECKON PEIIETKH, BUJI COEAMHEHUS U OCHOBHBIE CBOWCTBA
dbeppura.

17. Jlath onpeneneHre NOHATHIO «CTPYKTYPHAs COCTaBIISIONIAs.

18. Kakwue ¢a3bl MPUCYTCTBYIOT B KPUCTAIUTH3YIOIIEMCS CTIaBe ¢ coaepxkanueM 4,3%C npu
temneparype 1147°C?

19. Kakoii nporecc mpoucxouT rnpu temmeparype 727°C B 0XJIaKIaroIeMcst CIIaBe ¢
cozepkanueM yriepoja B uatepsaiue ot 0,02 no 2,14%C?

20. ITpwm xakoit TeMnepaType 3aKaHYMBACTCS] KPUCTAILTH3AIHS IyTYHOB?

21. B KakMX CTPYKTYpPHBIX COCTaBJISIOIIUX IIPUCYTCTBYET (eppHuT?

22. BpiOpatb W3 TMEPEUYUCICHHBIX TEPMHHOB T, KOTOPBIE COOTBETCTBYIOT MOHSATHIO
«CTPYKTYpHasi COCTaBIIAIONIAs: )KUIKUH pacIuiaB, GeppuT, ayCTEHUT, IIEMEHTHT, JIeAeOyPHT, IEPITUT.

23. Kakwue (a3l MPUCYTCTBYIOT B KPUCTAJUTM3YIOIIEMCS CIUTaBe ¢ copepkanuem 4,3%C
cpasy nocie 3aTBep/eBaHus pu temmneparype 1147°C?

24. Kakwue ¢a3bl MPUCYTCTBYIOT B CIUIaBE C conepkanueM yriepoaa 1,5% mpu 800°C?

25. HazBath ¢a3bl, BXoAIINE B COCTAB Jieaedypurta mpu temmeparype uuxe 727°C.

26. Ha3BaTh THIT KPHCTAIITMYECKOW PEIIETKH, BUI COCTMHEHNSI 1 OCHOBHBIC CBOHWCTBA
ayCTEHUTA.

27. Ha3BaTh KOHIIEHTpAIIMH YTJIEPOAA, TIPU KOTOPBIX CTPYKTYpa CIIaBa COCTOMUT TOJBKO U3
MIEPIIUTA WIK TOJIBKO U3 JIeAeOypHTa.

28. Kakwue ¢a3pl MPUCYTCTBYIOT B KPUCTAJUIM3YIOIIIEMCS CIUTaBE C COJIEPIKaHUEM YTiiepoa B
nuanasone 4,3-6,67%C npu temnepatype 1147°C?

29. Kakas (aza BbiaensieTcs B CIIaBax ¢ coaepkanueM yriaepoaa ot 0,8 1o 2,14% npu
oxnaxnaeuuu ¢ 1147 go 727°C?

30. Ha3Batp xapakTepHbIe CBOKCTBA JiecOypuTa.
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31. Yka3arh 00aCTh CyIIECTBOBAHUS ayCTEHUTA HAa Auarpamme (TpeaeibHbIe TeMIepaTyphbl
Y KOHIICHTpAIIUH).

32. UYro takoe nenedyput?

33. Kakue ¢a3sl npucyTcTByIoT B ciuiase ¢ conepkanueM 0,01%C npu temneparype 727°C?

34. Kakue (ha3pl IpUCYTCTBYIOT B OXJIaXKIAI0IIeMCs ciuiaBe ¢ coaepxkanuem 1,5%C npu
temnepatype 727°C?

35. Kakas (aza kpucranmuzyercs IepBOil U3 KHUIKOTO YyT'yHa C COJCPKaHUEM YTIIepoia OT
2,14 no 4,3%C?

36. B kakux CTpyKTYpHBIX COCTaBJISIONINX IPUCYTCTBYET ayCTEHUT?

37. Kakoe npeBpaienue npoucxoaut mpu 727°C B neaeOypure B mMpoIecce ero
OXJIAXKIEHUS?

38. Kakwue (hazbl mprCyTCTBYIOT B KPUCTAJUIM3YIOIIEMCS CILIaBe ¢ coaepkanuem 4,3-6,67%C
cpasy 1nocJie 3aTBepAeBaHus npu tremneparype 1147°C?

39. Kakwue (ha3pl npuCyTCTBYIOT B CIUIaBe ¢ conepkanueM 1,5%C mociie ero OXJIaxacHHs 10
KOMHATHOW TeMIepaTyphl?

40. Kakwue cTamy Ha3bIBAIOTCS TOIBTEKTOUTHBIMU?

41. Ha3zBaTh THI KPUCTANIMYECKON PEIIETKH, BUJ COSAMHEHHS U OCHOBHBIE CBOMCTBA
[IEMEHTHUTA.

42. B xakoi o0iactu AuarpamMmsbl (MpU KaKUX KOHIICHTPAIUSAX YTIepoaa) NepauT
MIPUCYTCTBYET KaK CAMOCTOSITEIIbHAS CTPYKTYpHAasi COCTaBJISIoLIas?

43. Kakue (a3pl mpucyTCTBYIOT B ciuiaBe ¢ conepxkanueM 0,1%C npu koMHaTHON
Temreparype?

44. Kakas (aza ((ha3bl) KpUCTaUIU3YeTCS U3 )KHUJIKOTO YyT'YHa C COAepKaHUEM yriepoa
4,3%?

45. Kakwue cTanu Ha3bIBAIOTCS 3a39BTEKTOMTHBIMU?

46. B KakuX CTPYKTYPHBIX COCTABIISIOIINX MMPUCYTCTBYET IEMEHTHUT?

47. B xaxoit obiacT quarpaMmsl (IIpU KaKUX KOHIIEHTPALUAX yriieposa) Jieae0ypuT
MPUCYTCTBYET B CIUIABE KaK CTPYKTypHasi COCTaBJIstoLIast?

48. Kakue CTpyKTYpHBIE COCTaBJIAIOIINE PUCYTCTBYIOT B cIljiaBe ¢ copepkanuem 0,8%C
MpU KOMHATHOM Temneparype?

49. Kakwue (a3bl npuCyTCTBYIOT B cIutaBe ¢ coaepkanuem 0,5%C npu Temneparype 750°C?

50. Kak n3MeHseTcst MpOYHOCTh CTaJIeH ¢ YBEIHMUEHUEM COJIepKaHus yriepoaa?

51. Ha3Bare KOHLIEHTPAIMIO YIJIEpo/ia B CIUIABAX, KPUCTAIUIN3ALIUS KOTOPhIX HAYMHAETCS C
BBIJICJICHUS IIEMEHTHTA.

52. IIpoucxoauT 1 BbIJEICHHE TPETUYHOTO LIEMEHTUTA B 3a9BTEKTUUECKUX YyT'yHaX B
nHTepBajue temneparyp ot 727 go 0°C?

53. Kakue ¢a3bl mpucyTcTBYIOT B cruiaBe ¢ cojepxkanuem 0,5%C npu remnepatype 727°C?

54. Kaxkas (haza KpUCTAILTU3YETCS U3 )KHUIKOTO YyT'yHA ¢ cojiepkaHueM yrieponaa 4,3-6,67%?

55. Kak n3mensiercs ynapHasi BA3KOCTh C MOSIBICHHEM B CTAIH CTPYKTYPHO CBOOOHOTO
neMeHTuTa’?

56. Ilepeuncnuth (pa3bl, IPUCYTCTBYIOLINE B JKEJIC30YTIIEPOAUCTHIX CIUIABaX C COAEpIKAHUEM
ot 0 10 6,67%C.

57. llepeuncnuTh CTPYKTYypHBIE COCTaBJISIOIINE, IPUCYTCTBYIOIIUE B JKEIE€30yTIEPOUCThIX
crutaBax ¢ cogepskanuem ot 0 1o 6,67%C.

58. Ha3BaTh CTpyKTypHBIE IPU3HAKU IIEPBUYHOTO [IEMEHTHUTA.

59. Ha3BaTh CTpyKTypHBIC TIPU3HAKHA BTOPHYHOTO IIEMEHTHTA.

60. Ha3BaTh CTpyKTypHBIC IPU3HAKU TPETUYHOTO [IEMEHTHTA.

61. Yto Takoe nepaut?

62. Kakyio ¢opMy wHMeeT LEMEHTHT B MeEpiauTe, OOpa3ylouleMcs U3 ayCTeHHTa NpU
OXJIAXKICHUU ?

63. Kakyio ¢popmy umeeT 1IeMEeHTHT B Jeaedypure?

64. Yka3zath 00J1acTh KOHIIEHTPALUK YTIEPO/a, B KOTOPOU MPH KPUCTALTU3AINHA 00pa3yeTcs
MEPBUYHBIN LIEMEHTHUT.
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IIpumep Tect Ne2 «/{uarpamma Fe-FesCy»
BapuanT 1

1. Jlatb onpeneneHne NOHATHIO «(hazay.

1. OpgHOpoJHAs YacThb CHUCTEMBI, OO0Jajlaolas MOBEPXHOCTBIO pazjiena ONpeeseHHbIM
COCTaBOM, CTPOCHUEM U CBOMCTBAMU.

2. OnHOpoAHAs YaCTh CHCTEMBI, OTJIMYAIOIIAACA OT OCTAJIbHOM €€ YacTH arperaTHbiM
COCTOSIHUEM.

3. HacTp cucreMbl, UMEIOIAsi OBEPXHOCTh Pa3zesia U UMEIOIAs COCTaB, OTINYAIOLIUNCS OT
OCTAJIBHOW YaCTH CUCTEMBI.
2. YTo TaKoe MepBUYHBIA IEMEHTHUT?

1. IleMeHTUT, BBIZENAIOMMIicS U3 (eppuTa NpH IOHWKEHHH TemrepaTypsl ¢ 727°C no
KOMHATHOM.

2. [leMeHTHUT, BLLACTSAIOMUNCS U3 KUJIKOU (hasbl.

3. LleMeHTHUT, BBIIENIOMMIICS U3 AyCTEHUTA IPH TIOHIDKEHNH TeMIepatypsl ¢ 1147 no 727°C.

3. Kakas tBepaas ¢asza oOpasyercs npu KpUCTALIU3AIUU CILIaBa C COACPKAHHEM yTIepoaa OT
0,5 no 2,14%?
1. deppur.

2. AycTeHuT U Qeppur.
3. AyCTeHHT.
4. Kakue ¢a3bl MpUCYTCTBYIOT B cIuiaBe ¢ conepxkanuem 0,5%C npu koMHAaTHOH TeMnepaTtype?
1. AyCTEeHUT U UEMEHTUT.
2. AyCTEeHHUT, IIEMCHTUT U EPPHT.
3. @eppuT U LIEMEHTHT.
5. Ha3Batb (a3sl, BXOSIIHME B COCTaB JieaeOypuTa mpu Temreparype Boime 727°C.
1. Ayctenurt u deppur.
2. AYCTEHUT U IIEMEHTHT.
3. LlemeHTHT U deppHT.
Kpurtepuu onenku:
[TpuBenens! B pazzaene 2

Haumenoeanue: Konmponvuas paboma Nel «Dazoevle u cmpykmypHble npegpawjeHus 6 cniase Fe-
FeC»
Ipeocmasnenue 6 @OC: nabop sapuanmos 3adanuil (40 eapuanmos 3a0anuil)
Bapuanmui 3a0anuii:
3adanue 8

1. Tonvsysice ouaecpammotii cocmosinuti Fe-FeC, onuwume 6ce gazosvie u cmpykmyphoie
npespawjenus @ cniase ¢ cooepxcanuem yerepooa 1,4% npu oxnaxcoenuu e2o u3z pacniasieHHo2o
COCMOAHUSL, YKA3A8 NPU IMOM MeMnepamypbl HAuaia U KOHYA npespauieHuli.

2.  Vkaosicume memnepamypy nacpesa (eviuwe Acl, eviuwe Ac3, eviue Acm) u cnocob
oxnaxcoenusi npu wopmaauzayuu cmanu ¢ cooepaicaruem 0,47% yenepooa.

3adanue 7

1. Tonvsysace ouacpammori cocmosnuii Fe-FeC, onuwume 6ce ¢azosvle u cmpykmypHbie
npespawjenus @ cniase ¢ cooepxcanuem yenepooa 4,0% npu oxnadxcoenuu e2o u3 pacniasieHHo20
COCMOAHUSL, YKA3A8 NPU IMOM MeMnepamypbl HAuaia U KOHYA npespauieHuli.

2.  Vkaosiwcume memnepamypy uacpesa (eviuwe Acl, eviwe Ac3, eviuwe Acm) u cnocod
OXNIaANCOeHUs. NPU 3aKaaKe cmanu ¢ cooepaicanuem 1,2% yenepooa.
Kpumepuu oyenku:
IIpuseodenvl 6 pazdene 2

Haumenoeanue: KontponbHasi padora No2 «BpiOop MarepuanaoB U peKHMMOB TEPMOOOPaOOTKH B
3aBUCUMOCTH OT YCJOBUH paOOTHI A€TANEH U AJIIEMEHTOB KOHCTPYKIIHIA:»

Ilpeocmasnenue 6 ®OC: nabop sapuanmos sadanuti (40 sapuanmos 3a0anuii)

Bapuanmut 3a0anuii:
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[lepedeHb TeM KOHTPOJIBHBIX PabOT MO AUCHHUILUINHE «MaTepruaioBeCHUE
3adanue Ne 1
Buiopams cnocob ghopmoobpazosanus unu uo norygadbpuxama, Mapxy Mamepuaia u pesicum
MepMUUecKoll Ui XUMUKO-MePMUUecKol obpabomku 01 WNUHOENs, pabomarnwezo 8 YClo8UsIX
NPUNOJCEHUSL KPYMAUWE20 MOMEHMA, U3UOAWUX HA2Py30K U UHOCA NOBEPXHOCMU 8 30He
ROOWUNHUKO8 cKObdIceHus. Makcumanvhas monwyuna wnunoens 25 um. Tpebosanus: meepoocmo

usHawusaemwvix nogepxnocmetl 56-62HRC, mexanuueckue ceovicmea 6 cevenuu - op>800 Mlla, 67>650
MTTa, 6>6%, KCU>80 [oic/cm?.
38
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3adanue Ne 2

Bvibpams cnocob ¢popmoobpazosanus, Mapky mamepuana u
PedCUM MEePMUYECKOU UTU XUMUKO-MEPMUYECKOL 00pabomKu O
08yx6eH0BbIX 3y0Uamblx Konec ¢ ouamempamu eenyos 150 u 100
MM,  m.e. uMelwux — CIOdCHYl0O  gopmy ¢ Hamuuuem ™ u
PA3HOMONWUHHOCTIU. YMO NOBbIUUAEN CKIOHHOCMb K KOPOOIeHUIO
U ONACHOCMb NOsGIeHUs mpewun npu 3akaike. Maxcumanvuas monwuna — 30 mm. Tpebosanusi:
meepdocmub 3y6bes 56-62HRC, mexanuueckue ceovicmea 6 cewenuu - op>800 Mlla, or>600 Mlla,
0>10%, KCU>60 IIc/cm?.
Kpumepuu oyenku:
[TpuBenens! B pazuee 2

Haumenoganue: 3amura naboparopHoi padotel Nel «makpoaHammsz»
Ilpeocmagnenue 6 @OC: BOpOCH! K 3alIUTE JIAOOPATOPHBIX padbOT
Bapuanmut 3a0anuii:

1. Uto Takoe MakpoaHaiuz?

2. Ha yeM OCHOBaH METO]I BBISIBIIEHUS] MAKPOCTPYKTYpPHI?

3. MexaHu3M BBISBIICHUS 1e(DEKTOB IMPH MaKpOaHAIIN3E.

4. Yro Takoe MaKpOTEMILIET?

5. Ilopsiiok BBIPE3KH MAaKpOTEMILIETa, TPEOOBAaHUS K CIIOCOOY BBIPE3KHU.

6. BinssHME MeCTHOrO HarpeBa IpHU BBIPE3KE MAKPOTEMILIETA T'a30BOM PE3KOM WM 3JIEKTPOIOM
Ha pe3yJIbTaTbl MAaKPOKOHTPOJISL.

7. IlonroToBka KOHTPOJHMPYEMON MOBEPXHOCTH MAaKpOTEMILIETa, TpeOOBaHUS K HEH, BBIOOD
croco6a MexaHHU4ecKoi 0OpaboTKH.

8. Ilopsnok npoBeneHns MaKpoaHaan3a TOTOBOIO MaKpOTEMILIETA.

9. Kakue peakTuBBl HCIONB3YIOTCS IS  BBISABICHUS CTPYKTYpPhl Ha  CTaJbHBIX
MaKpOTEMILIETax ?

10. Kakumu cpenctBaMu MpOU3BOAUTCS OLEHKAa MAKPOCTPYKTYpbI U Halmuuusg  J1edeKTOoB Ha
IIPOTPABJIIEHHOM MaKpoTeMIuIeTe?

11. Kakne onTrdeckue cpeicTBa MOTyT IPUMEHATHCS IPA MaKpOaHanu3e?

12. Kakue nedekTbl 1 0COOEHHOCTH CTPOEHHS CTaJIH MOTYT OBbITh BBISIBJICHBI IPU MaKpoaHain3e?

13. B kakux ciayyasx (mociae Kakux TEXHOJIOTMYECKUX IMPOIIECCOB U OIepaluii) mpuMeHseTcs
MakpoaHanusz?

14. Yto KOHTpOIUpyeTCs MpU MaKpoaHaIM3e npokara?

15. Yto Takoe IuKBalMsl, HA YeEM OCHOBAaH METO/] €€ BbISBICHUSA?

16. Kakne BUIbI IUKBAIMA MOKHO OOHAPY UTh IPU MaKpoaHam3e?

17. Kak BBITIIAAUT Ha MAKPOTEMILJIETE OCTATOK yCAI0YHON PaKOBHUHBI?

18. Kak BBITJISIANT HA MaKpPOTEMIJIETE IEHTPAJIbHASI TOPUCTOCTH?

19. Kak BBITTIAAAT HA MAKPOTEMILIIETE MOJKOPKOBBIE My3bIpU?

20. YTo KOHTPOIMPYETCS IPU MAKPOAHAIN3E OTIUBOK?

21. YTo KOHTPOIMPYETCSI IPH MAKPOAHAINU3E IITAMIIOBOK?
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22. YTO KOHTPOIMPYETCS IPU MAKPOAHAIN3€E CBAPHBIX COSAMHEHHUNA?

23. YTo KOHTpOIUPYETCS NpPU MaKpOAHAIM3€ Yy JeTalieid, MOJBEPTHYTHIX MOBEPXHOCTHOM
3aKaske?

24. [IlpuBenute mnpuUMEpbl BBISBICHUS XUMHUYECKOW HEOJHOPOJHOCTH C MOMOILIBIO
MaKpOaHaJIN3a.

25. IlpuBenure mnpuUMeEpPbl BBISIBICHUS CTPYKTYPHOM HEOJHOPOAHOCTH C  MOMOUIBIO
MaKpOaHaJIU3a.

1. Yro Takoe MakpoaHaIH3 U3JIOMOB?

2. JIns kakux 1eyiel U B KaKUX Cilydasx IPOBOAUTCS MaKpOAHAIU3 U3JIOMOB?

3. Kakumu cpeacTBaMu Mpor3BOIUTCS UCCIEA0BAHUE CTPOEHUS U3I0MOB?

4. Kakue nedeKTbl ¥ OTKIOHEHHS MOTYT ObITh Ha/IEXKHO BBISBIICHBI IPU MAaKPOAHATIN3€ U3JIOMOB?

5. KakoBbl BHEIIHNUE IPU3HAKU XPYIKOTO U BSI3KOT'O pa3pylieHus?

6. KakoB mmyTh pacnpoCTpaHeHHs TPELMHBI IPU XPYIIKOM U BSI3KOM pa3pyLLICHUU?

7. Kak ompenenuTb Hayalo pa3pylli€HUs W HaNpaBiICHUE Pa3BUTHUS TPELIMHBI MPU XPYNKOM
paspyiieHuun?

8. KakoBbI BHEIIHNE IPU3HAKU MEKKPUCTAIIINYECKOTO U TPAHCKPUCTAIIIMYECKOTO U3JI0MOB?

9. Pacnonoxute cieayrolmude BUAbl HM3JIOMOB B IOPSAKE YMEHbBIICHHS IJIACTUYHOCTHU:
KaMHEBUIHBIN, BOJOKHUCTBIA, KPUCTATUTUYECKHIA.

10. B kakux ciydasx Npu pa3pylIeHHMH TPELIMHA PacHpoCTpaHsAeTCs IO IPaHMIAM 3€peH
(MeX3epeHHbId H3JI0M), 10 3€pHaM (BHYTPU3EPEHHBIM H3JIOM), 1O 3€pHAM U HUX TpaHHUIaM
(cMenraHHbINA U3JI0M)?

11. KakoBbl OCOOEHHOCTH CTPOEHMSI M3JI0Ma IPU IOCTENEHHOM pPa3BUTHUU TPEUIUHbI (Tpu
yCTaIOCTHOM H3J0Me)?

12. HazoBuTe xapakTepHble 0COOCHHOCTH U IPUYMHBI 00pa30BaHUsI KAMHEBHIHOTO HU3J0Ma?

13. KakoBbI XapakTepHble 0COOEHHOCTH M MIPUUYMHBI 00pa3oBaHus MHU(EPHOTo U3ioma’?

14. Yo Takoe BOJOKHUCTBIN U37I0M?

15. KakoBa miacTHuHOCTh y cTajiu ¢ ¢paphHopoBUIHBIM U3JIOMOM (BBICOKAS WM HU3Kas)?

16. Yto Takoe papopoBUIHBIN H310M?

17. KakoBa yapHas BI3KOCTb y CTaJIM C KAMHEBUIHBIM M3JIOMOM (BBICOKasl MJIM HU3Kas)?

18. KakoBa mi1acTHYHOCTD y CTAJIA ¢ KAMHEBUIHBIM M3JI0MOM (BBICOKAsl MJIM HHU3Kas)?

19. KakoBa npouHoCTh Yy cTaiu ¢ ¢pap(HopoBUAHBIM U3IOMOM (BBICOKAs UM HU3Kast)?

20. KakoBa I1acTUYHOCTh Y CTaJIM C BOJIOKHUCTBIM U3JIOMOM (BBICOKAsl MJIM HU3Kas)?

21. KakoBa yiapHasi BI3KOCTb Y CTaJIM C BOJOKHUCTBIM M3JIOMOM (BBICOKasl WJIM HU3Kas1)?

22. OMHAKOBBI JTU CBOMCTBA B PA3IUYHBIX HAIIPABJICHUSAX Y CTAIH C MU(DEPHBIM U3TOMOM?

23. Kakoil xapakTep paspylleHUs (XpyHKHH MM BSI3KUHA) HMMEIOT CIEAYIOUIHE H3JIOMBIL:
BOJIOKHUCTBIHN, KAMHEBHIHBIH, I (EPHBINA, KPUCTATUTMUECKUH, papPOopOBUTHBIN?

24. PacnonoxxuTe CIEQYyIOIIME BHUIbl H3JIOMOB B IMOPAJKE BO3PAaCTaHMsI IPOYHOCTHU:
(dhapdhopoBUIAHBIN, KPUCTAUTAYECKUM, KAMHEBU THBIH.

25. Pacnionoxwure cieyroliyde BHABI U3JIOMOB B IOPSJIKE BO3PACTaHUS YIAApHOM BSI3KOCTH:
BOJIOKHUCTBIN, KAMHEBH/IHBIN, KPUCTAJUINYECKHM, KDYITHOKPUCTATUIMYECKHI.

Kpumepuu oyenxu:
[IpuBeneHns! B pasaene 2

Haumenosanue: 3awuma 1a60pamopnotl pabomet No2 « Mukpoaranuz»
Ilpeocmasnenue 6 @OC: sonpocwl Kk 3awume 1a6OPAMOPHLIX pabom
Bapuanmu 3a0anuii:
1. Yro takoe mukpoananu3? [IpuMeHeHHe MUKPOAHAIIH3a B YCIOBUSIX IPOMBIIUICHHOTO TPEPUSITHSL.
2. TlepeurciuTe OCHOBHBIE METO/IbI MHKPOAHAITH3A.
3. Tlopsimok BbIpe3kH 00Opasia uisi MUKpoaHanu3a. Kakue ycioBUs HEOOXOMMO BBINOJHATH HPH
BBIpE3Ke?
4. TIoArOTOBKA KOHTPOIMPYEMOil MOBEPXHOCTH MUKpOLLTH(A, TpeOOBaHUS K HEH.
5. [IpuHIUT yCTPOHCTBA METAIIOTPAPUIECKOTO MUKPOCKOTIA.
6. IlpuHIMO TOJy4eHHS] ONTHYECKOrO0 HM300paKCHHsl MPOTPABICHHOTO MHUKPOIUIU(A C MOMOIIBIO
MeTaIorpadpuIecKoro MHKpPOCKOIIA.
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7. Kakue 3nmeMeHThl MUKPOCTPYKTYPBI MOXKHO U3y4aTh B MUKPOCKOI Ha HETPAaBJICHHOM HIHde?

8. UTo Takoe CTPYKTypHAsI COCTABIISIFOIIAs?

9. ®eppurt, ero OTAMYUTENBHBIC TIPU3HAKH, KaK CTPYKTYPHON COCTaBIISIFOILEH.

10. LleMeHTHT, €T0 OTIAMYUTENbHBIC TPU3HAKH, KaK CTPYKTYPHOH COCTaBIISIFOILEH.

11. MeTtoauka onpeneneHus BEJTMYUHBI IEMCTBUTEIBLHOIO 3€pHA B CTaJIH.

12. Meronnka KOHTPOJIS TITyOMHBI 00€3yTIePOKEHHOTO CIIOSI.

13. CtpykTypa u CBOMCTBa 00€3yTIIEpOKEHHOTO CIOA.

14. B xakoM COCTOSIHUM IOJDKHA HaXOIUTHCS CTalb IIPU ONPENENICHUH IIyOHMHBI 00€3yIIepoKEHHOTO
CJIOS IO CTPYKTYpe?

15. Uto npunumaetcs 3a riTyOuHy 00€3yTiiepoKeHHOTO Cos?

16. Uto Takoe mosHOE 00€3yTiaepoKuBaHue?

17. Uto Takoe yacTUIHOE 00€3yTIIepoKUBaHHE?

18. Kak Bnusier Hanuuyne 0O0€3YIJEpOKEHHOTO CJIOS HAa SKCIUTyaTalllOHHBIE CBOMCTBa JeTalied H
HWHCTpyMeHTa?

19. Meronuka onpeaeneHus IITyOUHBI IIEMEHTOBAaHHOTO CIOSL.

20. B xakoM COCTOSHMM AOJDKHA HaXOOUTHCS CTajb Ui HauOosee TOYHOTO ONpENesICHHS ITyOHHBI
LEMEHTOBAHHOTO CJIOS?

21. CtpykTypa, CBONCTBA U PACIIONI0KEHNE 3a3BTEKTOUIHOMN 30HBI IIEMEHTOBAHHOTO CIIOSL.

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

CBOMCTBA IEMEHTOBAHHOT'O CJIOS M SKCIUTyaTallMOHHbIE CBOWCTBA JIeTanel U MHCTpyMeHTa?

23. CTpyKTypa, CBONCTBA U PACIIOIOKEHNE 3BTEKTOMIHOM 30HBI LIEMEHTOBAHHOTO CJIOSI.

24. CtpyKTypa, CBOICTBA U PACIONIOKEHUE ITEPEXOTHON 30HBI IEMEHTOBAHHOTO CIIOSI.

25. Uto npuHuMaeTcs 3a TIyOnHY 1IEMEHTOBAHHOTO CIIOS?

26. MeTtonuka onpezeneHus 3arpsi3HeHHOCTH MeTaljla HeMETaNTNYeCKUMHU BKITIOUEHUSIMU.

27. B KakoM COCTOSHUHM [IO/DKHA HAaXxOOUTHCS CTalb IIPU  ONPENENICHUH 3arpsA3HEHHOCTH
HEMETANINYECKUMH BKIFOUCHUAMU?

28. Briusane HeMeTaUIMIECKNX BKJIIOUCHHUI HA CBOMCTBA CTAJIA U €€ IKCIUTyaTallmOHHOE MTOBECHHE.
Kpumepuu oyenku:
[IpuBenens! B pazaene 2

Haumenoganue: 3awuma nabopamopnoti pabomel Ne3 « Onpeodenenue meepoocmuy

Ilpeocmasnenue ¢ @OC: 6onpocwl k 3aujume 1a00PAMOPHLIX pabom

Bapuanmui 3a0anuii:

1. CymHocts MeToja 3amepa TBepaocTH mo bpunemno. KakoBa pasMepHOCTb €IMHUIIBI
TBepaocty HB? Kakue cymecTByOT OrpaHudeHts JUIsl IPUMEHEHMSI 9TOT0 MeToaa?

2. Kakue ¢akTopbl HEOOXOIMMO YYHMTHIBaTh IpPU BbIOOpE OUameTpa IIapuka U BEJIUYHUHBI
Harpy3KH IpH 3amepe TBepocTy 1o bpunemno?

3. Ha kakoM paccTosIHUM JJOTKEH HaXOAUTHCS OTIIEYATOK IIapHKa OT Kpast oOpasiia ¥ OT Jpyroro
oTIeyarka Mpy 3amepe TBepIoCcTH 1o bpunenno?

4. C xakoi TOYHOCTHIO HEOOXOJMMO U3MEPATh AMAMETp OTIeyaTKa MpU 3aMepe TBEPIOCTH IO
bpunenno?

5. Kaxkas B3aumocBs3b cymiectByeT Mexay HB u 6,7

6. CymHocTh MeTo/Ma 3amepa TBepaocTu 1mo PoxBemty. Uto co0oit mpeicTaBiseT eIuHUIIA
TBepaocTH 1o Poksemuty? Haznauenue u o01acte npuMeHeHus: Mmetosa Pokseria.

7. Kakue ¢akTopbl HEOOXOIMMO YUMUTHIBATh MPH BHIOOpPE THUIA HAKOHEYHHMKA U BEIMYHHBI
Harpy3KH IIpH 3amepe TBepaoctu o Poksenny?

8. Kak mnosnuser Ha pe3yiapTaT 3aMmepa TBepAOCTH Mo PokBemny Hamuuue Ha oOpaTHOM
MOBEPXHOCTH 00pa3la OCTAaTKOB OKaJUHBl WJIM HEPOBHOCTEH U 3ayCEHILIEB OT MeEXaHUYECKOM
00paboTku?

9. Kak nosnusieT Ha pe3ynbTar 3aMepa TBEPAOCTH N0 PokBeiTy HalMuue Ha KOHTPOJIUPYEMO
MMOBEPXHOCTH 00pa3iia 00e3yrJIepoKeHHOTO CII0s?

10. MoxHO 1 3aMepATh TBEPAOCTh TOHKUX YIPOUYHEHHBIX CIOEB (THUIA a30TUPOBAHUS) WIH
CJI0€B MOKPBITUI 10 MeToly bpunemnsa win Poksena?

11. IlpuBectn mpuMEpbl NPAKTUYECKOTO MCIOJIb30BAaHUS H3MEPEHUS TBEPIOCTH Ha
IIPOMBIIIJICHHOM NPEANPUATUH.
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12. HazoBute npyrue MeToabl U3MEPEHHUs TBEPAOCTH, WX OCHOBHBIE OTIMYHS OT METOJOB
bpunenns n PokBenna, Ha3HaueHHe M 001aCTH IPUMEHEHHS.

13. Jlnsa kakux 3a/1a4 peJHa3HaueHbl IepEHOCHBIE MajorabapuTHbIE TBEPAOMEPHI?

Kpumepuu oyenxu:

[IpuBenens! B pazaene 2

Haumenosanue: sawuma nabopamopuoti pabome Ned « Onpedenenue meepoocmuy
Ilpeocmasnenue 6 @OC: 6onpocwl Kk 3auume 1a00PAMOPHLIX pabom
Bapuanmut 3a0anuii:
1. Uto Ttakoe uyryH?
. Uro Takoe Oenbiit 9yryH?
. Uro Takoe cepblil uyryH?
. Uto Takoe BbICOKOMPOYHBIN YyTryH?
. Uto Takoe KOBKH yyryH?
. UT0 Takoe NMOJIOBUHYATHIN 4yTryH?
. Yro Ttakoe eppUTHBIA YyryH?
. Uto Takoe NepIUTHBINA YyTyH?
. Yro Takoe (heppUTO-IEPIUTHBIN UyTryH?

10. Yto Takoe MeTasinyeckas OCHOBA UyryHa?

11. Yro Takoe rpadut?

12. Yro Takoe nenpeOyput?

13. Kakue cTpyKTypHbIE COCTaBISIOLIME MOTYT IPHUCYTCTBOBATb B MUKPOCTPYKTYpe Oe€IbIX
YyT'yHOB?

14. Kakue CTpyKTypHbIE COCTaBJISIOLIME MOTYT IPHUCYTCTBOBaTb B MHKPOCTPYKTYpPE CEpBIX
4yryHOB?

15. Kakue CTpPyKTypHBIE COCTAaBISIOIIAE MOTYT IIPUCYTCTBOBaTb B MHKPOCTPYKTYpE
IIOJIOBUHYATHIX YYyT'YHOB?

16. Kakue CTpyKTypHBIE COCTaBJISIOLIME MOTYT TPUCYTCTBOBATh B MHKPOCTPYKTYpE
BBICOKOIIPOYHBIX YyTYHOB?

17. Kakue CTpyKTypHbIE COCTABIISIOIIME MOTYT NMPUCYTCTBOBAaTh B MHUKPOCTPYKTYpE KOBKHUX
YyryHOB?

18. Kakyto cTpyKTypy UMEIOT Oenble UyTyHBI € cojJiepskaHueM yriepoja ot 2,14 no 4,3%?

19. Kakyto cTpyKTypy UMEIOT Oelible UyTyHBI ¢ cojiepkaHueM yriepoaa 4,3%?

20. Kakyto CTpyKTypy HMEIOT OeJble YyTYHBI C COZiep)KaHueM yrieposa ot 4,3 10 6,67%?

21. Kak u3MeHs0TCsl CBOMCTBA OEI0r0 UyTryHa ¢ YBEIMYEHHUEM CO/IepKaHus yriaepoa oT 4,3 110
6,67%"7?

22. Ha3oBuTe MHTEpBaJI COJEP)KaHUs YIIepoAa B YyIyHax, CTPYKTypa KOTOPBIX COCTOMT W3
nepynTa u Jeaedypura.

Kpumepuu oyenxu:

[IpuBeneHs! B pasaene 2

O 03O L B~ W

Haumenoeanue: 3amurta [lpaktndeckoit padotbl Nel «BnusHME XMMHUYECKOTO COCTaBa Ha
PaBHOBECHYIO CTPYKTYpY CIUIaBOB (AHaJIN3 TUarpaMM COCTOSIHUSA)»

Ilpeocmagnenue 6 @OC: Bonpockl k 3amute [IpakTrueckoit paboThl

Bapuanmut 3a0anuii:

1. Yto Takoe KOMIOHEHT, (a3a, PU3NKO-XUMHUYECKasi cuctema’?

2. Yro Ha3pIBaeTCS TBEPABIM PACTBOPOM, MEXaHUUECKON CMECHI0, XUMUYECKUM COEAMHEHUEM?

3. M31m0knTe NPpUHIUIIBI TOCTPOCHUS JUarpaMM COCTOSIHHS CIIJIaBOB.

4. Kak cTposITCsl KpUBBIE OXJIAKICHHS U HarpPEBAaHUs CILIaBOB?

5. KakoBo npakThuueckoe NMpuMEHEHUE JuarpaMM COCTOSIHUS CIIJIaBOB?

6. HauepTuTe 1 mpoaHanu3upyiTe 1uarpaMMbl COCTOSIHUS CIUIABOB C TIOJTHOM
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH, 00pa3yIOIINX MEXaHUYECKHUE CMECH, C
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OTPaHUYEHHOW PACTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH, 00Pa3yIOMINX XUMUYECKUE
COEIMHEHMS, KOMITOHEHTBI KOTOPBIX HCIBITHIBAIOT MOJIUMOP(HBIEC TPEBPAIICHHUS.

7. OOBACHUTE CYIIHOCTH IBTEKTUIECKOTO M AIBTEKTOMIHOTO MTPEBPAIICHHUI U B YeM 3aKITI0YACTCS
UX pasnuuue?

8. OOBSACHUTH CTPYKTYpY AMArPaMMBI COCTOSIHHUS C HEOTPAHHYCHHOH pacTBOPHUMOCTHIO B
KHUJKOM U TBEPJIOM COCTOSIHHUH.

9. JlmarpamMma COCTOSHUSI C HEOTPAHHMYEHHOW PACTBOPHMOCTBIO B JKHJIKOM COCTOSIHHUHM W
OTCYTCTBHEM PACTBOPHUMOCTHU B TBEPJIOM COCTOSIHUH

Kpumepuu oyenku:

[IpuBenens! B pazaene 2

Haumenosanue: 3amura [lpaktudeckoit pabotsl Ne2 «AHanu3 quarpaMm

Ilpeocmasnenue ¢ @OC: Boripockl Kk 3anute [IpakTnyeckoit paboTh

Bapuanmui 3a0anuii:

1. Kakyro MUKpOCTPYKTYpy UMEIOT cTanu Mapok 30...45 nociae HopMaauzauuu?

2. Kakue ycnoBus pH 3aKaJIKe CTAIN JOJDKHBI OBITH 0053aTEIbHO BBHITOIHEHBI ISl TIOTYIEeHUS
MapTEHCUTHOM CTPYKTYPBI IO BCEMY CEYEHHIO o0pa3ia?

3. Kakyo MUKPOCTPYKTYpY U TBEpAOCTh UMEIOT cTanu 30...45 nocnie 3aKajiku B BOLY?

4. Kakyro CTpyKTypy U TBEpIOCTh MPHUOOpPETAIOT 3aKalieHHble Ha  MAapTEHCHT
CPEIHEYTJIEPOAUCTHIE CTAIH Mocie oTimycka ux Ha 200°C?

5. Kakyio CTpyKTypy © TBEpPAOCTh MPUOOPETAIOT 3aKaJCHHbIE HAa  MapTEHCUT
CPEIHEYTJIEPOAUCTHIE CTAIH MOce oTimycka ux Ha 350°C?

6. Kakyio cTpykTypy U TBEpIAOCTh NpPHUOOpPETAIOT 3aKajJeHHblE Ha  MAapTEHCHT
CpEIHEYTJIEPOAUCTHIE CTAIH Mocye oTimycka ux Ha 500°C?

7. Kak u3aMeHsieTcss MPOYHOCTh CPEIHEYTIEPOAUCTHIX CTallell MpU MOBBIIIEHUH TEMIIEpaTyphl
ornycka? Kakue rmpoieccsl B CTaJIM BBI3bIBAIOT 3TO U3MEHEHUE?

8. Kak WM3MEHAIOTCS XapaKTepUCTUKM IIJIACTUYHOCTU CPETHEYIJIEPOJUCTBIX cTanei mnpu
MOBBILIEHUH TeMIlepaTypbl oTiycka? Kakue mpoueccsl B CTaJId BbI3bIBAIOT 3TO U3MEHEHHUE?

9. Kak Wu3MEHSAI0TCS XapaKTepUCTHKH IUIACTUYHOCTH CPEIHEYIJIEPOAUCTBIX CTaje MpH
MOBBIIIEHUH UX TPOYHOCTH?

10. Kak wu3MeHsiercs mpenesl MPOYHOCTU CPETHEYIJIEPOJUCTBIX CTaleld HpPU IMOBBIIICHUH
TBEPAOCTH?

11. B kaKky1o CTOpOHY HE00X0AUMO U3MEHUTh TeMIIepaTypy OTIycKa (TIOBBICUTH MJIM TOHU3UTB),
€cJIi He00X0JUMO YMEHBIIUTH TBEPAOCTh CPEAHEYTIIEPOAUCTOMN CTaIn?

12. KakoBo conepxaHue yriepoja B CpeAHEYIIIEPOJUCTBIX CTAAX?

13. Kak BeIOMpaeTcs TeMieparypa HarpeBa o1 3aKajky CpeIHEYTJIePOAUCTON CTaIu?

14. Kakoro uHTepBajia TeMIeparyp cieayer u3beratb Mpu BbIOOpEe TeMIlepaTypbl OTIYCKa U
nouemy?

Kpumepuu oyenxu:

[IpuBeneHs! B pasaene 2

Haumenosanue: 3ammrta [lpaktuyeckoir  pabotel  Ne3  «/lmarnHoctuka  jaedexTos,
BCTPEYAOLIMXCSA B MAIIMHOCTPOUTEIBHOM IPOU3BOACTBE)

Ilpeocmagnenue 6 @OC: Bonpockl k 3amute [IpakTrueckoit paboThl

Bapuanmut 3a0anuii:

1. Yro takoe nedexThi?

2. [ToHATHS «IOMYCTHMBIC)» U «HEAOIMYCTUMBIC» NE(EKTHI.

3. Knaccuduxanus nedekroB no XxapakTepy pacripeaesieHus.

4. Knaccudukanus aepeKToB mo ¢GopMe U pacioioKEHHUIO.

5. Yro Ttakoe Opak? UTo MOHUMAIOT IO HCIIPABUMBIM M HEUCIIPABUMbBIM Opakom?

6. Knaccudukanus neekToB Mo MOMEHTY BOSHUKHOBEHHSI.

7. JledeKThl METAITYprUuecKOro MPOUCXOKACHUS (TIEpEUeHb ).

8. lehekThl TUThS (IIEPEUCHB).

9. ledexThl MPOKATKH (MIEPEUCHB).

36



10. HedhexTrl IITAMIIOBKH, KOBKH (IIEPEYCHB).

11. JedexThl cBapKu (IIEPEUCHb).

12. ledexThl TepMOOOPAOOTKH (TICPEUCHB).

13. dedexTpl MexaHn4eCKOH, XUMUIECKON U TallbBAHMUECKONH 00paboTKH (IIepeUcHb).
14. Koppo3zus (TIOHITHE W BUIBI).

Kpumepuu oyenku:

[IpuBenens! B pazaene 2

Haumenosanue: 3ammra llpaktuyeckoil paboTbl Ned «MccrnemoBaHWe BIHSHHSA —PEXAMA
TepMOoOOpabOTKHN Ha CTPOSHHE U CBOKCTBA CTAIII)

Ilpeocmasnenue ¢ @OC: BONpOCHI K 3aIIUTe MPAKTHYECKON paboTe

Bapuanmut 3a0anuii;

1. Uto Takoe yriepona?

2. MakcumalibHOE COAEpKaHKUE YIIIepoa y TI0PBTEKTOUIHbIE CTaJIeH.

3. Kakue cTpyKTypHbIE COCTaBIISIOLIUE COEPKAT JOIBTEKTOUIHBIE CTAIH?

4. KakoBo coaepkaHue yriepojia B CpeIHEyTIJIEPOAUCTBIX CTaIAX?

5. B uem otnnuurensHas ocodeHHocTh Pepputa U AycreHuTa

6. UTto Takoe CTPyKTypHasi COCTaBIIAIOMIAs ?

7. @eppuT, €ro OTIUYUTEIbHBIC TPU3HAKHU, KAK CTPYKTYPHOM COCTABIISAIONICH.

8. LleMeHTHT, ero OTVINYUTENbHbIE IPU3HAKH, KaK CTPYKTYPHOI COCTaBISIOLIEH.

9. AyCTEeHHUT, €ro OTIUYUTENbHBIEC IPU3HAKH, KAK CTPYKTYPHOUM COCTABIISIIOLLIEH.

10. [lepauT, ero oTIMYMUTENbHBIC TPU3HAKHU, KaK CTPYKTYPHON COCTAaBIISIOIICH.

11. MapTeHcuT, ero OTJIIMYUTENIbHbIE TPU3HAKU, KAK CTPYKTYPHON COCTABIIAIONICH.

Kpumepuu ouyenxu:

IIpuBeneHns! B pazaene 2

Haumenosanue: 3awuma Ilpakmuueckou pabomer Ne5 «Hccreoosanue enusnus pexcuma
mepmooopabomku Ha CmpoeHue U C8OUCMEa CMaLy

Ilpeocmagnenue 6 ®OC: sonpocwl Kk 3auyume npakmuieckou pabome

Bapuanmui 3a0anuii:

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

2. Kakue ycnoBust IpH 3aKajKe CTaIN JOJIKHBI ObITh 00513aTENbHO BHITIOIHEHBI IS TOTYYEHUS
MapTEHCUTHOM CTPYKTYpHI 110 BCEMY CEUEeHHUI0 o0pa3ua’?

3. Kakyo MUKpOCTPYKTYpY U TBEpAOCTh UMEIOT cTaiu 30...45 nocnie 3aKajiku B BOLy?

4. Kakyro CTpyKTYpy M TBEpJAOCTb IpPHOOPETAIOT 3aKaJeHHble Ha  MapTEHCUT
CPEIHEYTJIEPOAUCTHIE CTAIH Mocye oTimycka ux Ha 200°C?

5. Kakyio CTpykTypy ¥ TBEpAOCTb HNpPUOOPETAIOT 3aKaJieHHble HA  MapTEHCHT
CPEIHEYTJIEPOAUCTHIE CTAIH MOce oTiycka ux Ha 350°C?

6. Kakyio CTpykTypy M TBEpAOCTb NPUOOPETAIOT 3aKaJIEHHbIE Ha  MapTeHCUT
CPEIHEYTJIEPOAUCTHIE CTAIH Mocye oTimycka ux Ha 500°C?

7. Kak u3sMeHsieTcsl IPOYHOCTh CPENHEYTIEPOAUCTBIX CTAJEH MPH MOBBIIIEHUH TEMIIEPATyphbl
ormycka? Kakue nponeccsl B CTAINA BBI3BIBAKOT 3TO U3MEHEHNE?

8. Kak mn3MEHSIOTCS XapaKTEpUCTUKH IUIACTUYHOCTH CPENHEYTIEPOAMCTBIX CTajel IpH
MOBBILIEHUH TeMIlepaTypbl oTirycka? Kakue mporeccsl B CTaJld BbI3bIBAIOT 3TO U3MEHEHHE?

9. Kak Wu3MEHAIOTCS XapaKTEPUCTHKU IUIACTUYHOCTU CPENHEYTIEPOAMCTBIX CTajel mpHu
MOBBIIIEHUH UX TPOYHOCTH?

10. Kak wu3MeHseTcs mpenena NPOYHOCTH CPEJHEYIVIEPOJUCTBIX CTaled INpU IMOBBILIEHUU
TBEPAOCTH?

11. B kaKky1o CTOpOHY HE00X0AUMO U3MEHHUTH TEMIIEpaTypy OTITycKa (TIOBBICUTH HJIU TOHU3UTB),
€ciIi HEOOXOMMO YMEHBIIUTb TBEPIOCTh CPEAHEYTIEPOJUCTOM cTain?

12. KakoBo cofepxaHue yriepoa B CpeAHEYIJIEPOJUCTBIX CTasIX?

13. Kak BbIOMpaeTcs TeMneparypa HarpeBa moJ1 3aKajiky CpeIHEeYTJIepOAUCTON CTamu?

14. Kakoro uHTEpBajia TeMIepaTyp cieayeT u30eratb Mpu BbIOOpE TeMIlepaTyphl OTIYCKa U
noyemy?
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Kpumepuu oyenku:
[IpuBenens! B pazuene 2

Haumenoeanue: 3amurta [Ipaktuueckorr paboTbl Ne6 «MuKkpoaHaIU3 HHCTPYMEHTAIbHBIX
CTaJIEU U CILIABOB) .

Ilpeocmaenenue ¢ @OC: BONIPOCH K 3aTUTE MPAKTHICCKON paboTe

Bapuanmut 3a0anuii:

1. Ilpu xakoM yBEIWYEHHH HCCIEAYIOTCA MUKPOCTPYKTYpbl MHCTPYMEHTAJbHBIX CTallel U
cru1aBoB?

2. IlpuBenuTe COCTaBBI TPAaBHUTEICH IS BBISBICHUS MHUKPOCTPYKTYPHI MHCTPYMEHTATbHBIX
CTaJIell U CILIaBOB.

3. KakoBa MHKpPOCTpyKTypa yriaepoaucTeix ctasneid Y8-Y13 mociie omkura? mocie 3aKajiku
oTmycka?

4. KakoBa MHKpOCTPYKTypa OBICTPOPEXKYIIMX CTajJedl B OTOXKEHHOM COCTOSIHUM? IOCIe
3aKaJIKU? TOCIIE 3aKaJKU C TPEXKPATHBIM OTITyCKOM?

5. KakoBa MuKpOCTpyKTypa TBEp/IbIX cIuiaBoB Tuna BK?

6. KakoBa MUKpOCTpYKTypa TBEp/bIX criaBoB Thna TK?

7. KakoBa TeIIOCTOMKOCTh YIJIEPOAUCTBIX WHCTPYMEHTAJBHBIX CTaJIel? HU3KOJIETUPOBAHHBIX
XPOMHUCTBIX CTalei? Kak OHA 3aBUCUT OT CTPYKTYpbI?

8. KakoBa TemIOCTOWKOCTh OBICTPOPEXKYIIMX CTajdei?  3a CUYET KaKUX CTPYKTYpPHBIX
COCTaBJISIOUINX OHA 0OecTeuynBaeTCs?

9. KakoBa TemIocToiKoCcTh TBEPABIX CIUIABOB, 33 CUYET Yero OHA 00ecIeunBaeTcs?

10. KakoBa TBEpAOCTh YIJIEPOAUCTHIX U HU3KOJIETUPOBAHHBIX WHCTPYMEHTAIBHBIX CTaJeH,
KaKHe CTPYKTYPHBIE COCTABJISIOLINE BIUSAIOT HA €€ BEJINYUHY?

11. KakoBa TBEpIOCTh OBICTPOPEKYIIMUX CTaJEH, 32 CUET KAKHX CTPYKTYPHBIX COCTABIISIOIINX
oHa obOecrnieunBaercs?

12. Kakosa tBepaocts ciaBoB tuna BK u TK, 3a cuer kakux CTpyKTYypHBIX COCTABIISIOIINX
oHa obOecrnieunBaeTcs?

Kpumepuu oyenku:

[IpuBenens! B pazaene 2

Haumenoeanue: 3amura Ilpaktuueckoil pabotsl Ne/ «MukpoaHalin3 HHCTPYMEHTAIBHBIX
CTaJIed U CILJIaBOBY .
Ilpeocmagnenue ¢ @OC: BOpOCH! K 3alllUTE MIPAKTUUECKOIN paboTre
Bapuanmui 3a0anuii:
1. Ilpum xakoM YBETMYEHHUU HCCIEAYIOTCSI MUKPOCTPYKTYpPbl aTIOMUHUEBBIX U MEIHBIX
CIUIaBOB?
2. IlpuBenute cocTaBbl TpaBUTEJCH IS BBISIBICHUS MHKPOCTPYKTYpPHI QITIOMUHUEBBIX U
MEHBIX CIIJIaBOB.
3. KakoBa cTpyKTypa TEXHUUECKH YUCTON MeTu?
4. HazoBuTe CTPYKTYPHBIE COCTABIISIONINE JIATYHEH.
5. HazoBure cTpyKTypHBIE COCTABIISIOMINE OPOH3.
6. KakoBa cTpykrypa neopMupoBaHHOM JIaTyHU?
7. Kaxkoa cTpykTypa JIuTOM JaTyHu?
8. KakoBa ctpykrypa ogHO(ha3HOM 1 AByX(a3HOIl TaTyHH B OTOXIKEHHOM COCTOSTHUM?
9. KakoBa MakcHMaibHasi PaCTBOPUMOCTH IIMHKA B METU?
10. KakoBa cTpyKTypa OJIOBSHUCTOM OpoH3bI ¢ 100aBkaMu MHKA U cBuHIA (Tuna OLIC)?
11. KakoBa cTpyKTypa TEXHUYECKH YUCTOTO ATFOMUHHUS?
12. Ha3oBuTe CTPYKTYpHbIE COCTaBISIOIIME ATIOMHHHUEBO-MEIHBIX  J1e(OPMHPYEMBIX
CILJIABOB.
13. KakoBa MakcuMaibHasi paCTBOPUMOCTb MEH B QIIFOMUHUU?
14. HazoBute CTPYKTYpPHBIE COCTAaBJISIONMINE JUTCHHBIX AIIOMHUHUEBBIX CIUIABOB Ha 0Oase
cucremsl Al-Si.
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15. Yem

OTIMYAIOTCS  JAPYr  OT  Jpyra  CTIPYKTypbl — MOJU(HUUIMPOBAHHBIX U

HeMOIU(UIIMPOBAHHBIX cUITyMUHOB THNa AJl4, AJI9?
16. HazoBure TepMUYECKU HEYIIPOUHSIEMbIC AIFOMIHHIEBBIC CTUIaBbl. KakoBa ux cTpyKkTypa?
Kpumepuu ouyenxu:
[IpuBenens! B pa3nene 2

Kputepun u mkajbl OHeHUBAHUS
JlJis KOHTPOJBHBIX MEPONPUSATHI (TEKYIIEro KOHTPOJS) YCTaHABIMBAECTCS MUHUMAIbHOE U
MaKCHMaJbHOE KOJUYECTBO OalllIOB B COOTBETCTBHHM C Tabmuimeil. KoHTposnbHOEe Meporpusitie
CUMTAETCS MPOUICHHBIM YCIEIIHO MPH YCIOBHH HA0Opa KOJIMYeCTBa OAJUIOB HE HUKE MUHIUMAJIBHOTO.
Pe3ynbpTar 00yueHHs MO AUCHUILIUHE CYUTACTCS JOCTUTHYTHIM MPH YCHEIIHOM MPOXOKICHUH
00yYaromuMCcs BCEX KOHTPOJIBHBIX MEPOIIPHUITUIH, OTHOCSIIUXCS K JAHHOMY pe3yJIbTaTy O0y4YeHUsI.

Pazoenwt Konuuecmeo dannos
Dopma Konmponn -
OUCUUNTTUHDL min max
1 3amura gabopaTopHoi paboTsl Nel 2 5
1 3amuTa npakTHueckoil padoTsl Nel 2 S
2 3anuTa npakTUYeCcKoi paboTsl Ne2 2 5
2 TectupoBanue 110 pasjeiy «Kpucrawinyeckoe CTpOeHHe METAILIOB U 2 5
CILIABOBY.

3 3amura mabopatopHOi paboTh! No2 2 S
3 3ammTa mpakTHIecKoi padoTsr Ne3 2 5
4 3amuTa npakTHdeckoi padotsr Nod 2 5
4 Tectuposanue 1o pasjeiy: JuarpamMma «Kele3o — yriaepojy. 2 S
5 3amura 1a6opaTopHOl paboTsl Ne3 2 5
5 3amuTa npakTHueckoil paboTsl Ne5 2 S
6 3amuTa OpaKTHIecKoil paboThl Ne. 2 S
6 KourposbHas pa6ora Nel 2 5
7 3amura nabopaTopHoii pa6oTsl Ne.4 2 S
7 3ammra pakTHIECKoi paboTer Ne7 2 S
7 Kontponpras padora Ne2 2 S
8 3amuTa npakTHueckoil paboTsl Ne§ 2 S

Ox3aMeH 18 20

Hroro 50 100

[Ipu oueHuBaHMM pe3yJbTATOB OOYYEHHs MO JUCHMIUIMHE B XOJ€ TEKYIIEro KOHTPOJIs
YCIIEBAEMOCTH HUCHOJB3YIOTCS  CIEAYIOUIME KpUTEpUU. MMHUMaJIbHOE KOJIMYECTBO 0OauIoB
BBICTaBJIsIETCsl 00yyaroIeMycs MpH BBHITIOJIHEHWH BCEX MOKa3aTese, JOMyCKaloTCsl HeCYIleCTBEeHHbIE
HETOYHOCTHU B U3JIOKEHUHU M 0(hOpMIICHHH MaTepHana.

Haumenosanue,
Iloxazamenu évicmagienus MUHUMATBbHO20 KOAUYUECMEA 0aN108
0bo3nauenue
JlabopatopHasi paboTa BBIIIOJIHEHA B TIOJTHOM 00BEME;
JaGopatopHas [IpencraBneH oTYET, COAEpXKAIIMKA HEOOXOMUMBIC PACUYCTHI, BBIBOJBI, O(QOPMIICHHBIA B
pabota COOTBETCTBHUH C YCTAHOBIICHHBIMU Tpe60BaHfIHMPI;
[IpogeMoOHCTPUPOBaH yIOBICTBOPUTEIBHBIN YPOBEHb BIAJICHHUS MaTECpPHAIOM IIPH 3allUTe
n1a00paTOpHO#l pabOoTHI, AaHKI IPABUIBHEIC OTBETHI HE MEeHee YeM Ha 50% 3aJlaHHBIX BOIIPOCOB
3aiaHust BBIMOJIHEHBI 00JIee YeM HAIoJOBHUHY. [IpUCYTCTBYIOT CephE3HBIC OIIMOKY.
IIpakTrdeckas [IpogeMoHCTpHUPOBaH YAOBICTBOPUTEIHHBIN YPOBEHD BiIaICHHUS MAaTCPHATIOM.
pabora [IposiBieHBI HU3KKE CIIOCOOHOCTH NPUMEHSTH 3HAHWUS U YMEHHS K BBITIOJIHCHHIO
KOHKPETHBIX 33JIaHUM.
KonTposbHas pabora [IponemoncTpHpOBaH y,Z[OBJIeTBOpI/ITeJIBHBIUﬁ YpOBEHB BIIa/ICHUS MaTEPUAIIOM.
[IpaBuipHO pemreHo He MeHee 65% 3amanuit
VerHbiii ompoc JlaHbI MpaBUIIBHBIE OTBETHI HE MEeHee deM Ha 50% 3aaHHBIX BOIIPOCOB.
[IpogeMOHCTpHPOBaHBI 3HAHHUS OCHOBHOTO YYEOHO-TIPOTPaMMHOT0 MaTepHaia
Tect [IpaBunpHO pemeHo He MeHee 50% TecTOBBIX 3aMaHUN

39




Hrorosas OIICHKA BBICTABJISICTCA C UCITOJIB30BAHNEM cnez[y}omeﬁ IIKaJIbI.

Ouenka Haoépano 6annos
«OTJIMYHOY 90-100
«XOpOoII0» 70 - 89
«YIOOBJIETBOPUTEIILHO) 50 - 69
«HCYJOBJICTBOPUTCILHO» Menee 49
Ecnmu cymma nHaOpanneix OamioB menee 50 — oOywaromuiicss He JIOIyCKaeTrcs [0

MIPOMEXYTOYHOM aTTecTanuu (0 SK3aMeHa).

buner k 3x3aMeHy BKJIIOYaeT 2 TEOPETHUECKUX BOIPOCA U MPAKTHUECKOE 3aJaHHE.
[TpomexyTouHas arTecTanus MPOBOJUTCS B (JOPME YCTHOTO OMPOCA M MPOBEPKH 3a1aHUsI.
Bpems Ha noaroroBky: 60 MUHYT.

Ouenka

Kpumepuu OUECHKU

«OTJIMYHO»

OO0yuaromuiics nokasajl BCECTOPOHHEE, CUCTEMAaTHYeCKOe U TIyOoKoe
3HaHWEe Yy4YeOHOTO MaTepuaya, IMPeIyCMOTPEHHOTO MPOrPaMMOH,
YMEHHE YBEPEHHO NPUMEHATh Ha MX NPAaKTUKE IPU PEUICHUU 3a7ay
(BBIIIOJIHEHUU  3a/laHui), CHOCOOHOCTb IOJHO, MPAaBUIBHO H
apryMEHTHPOBAHO OTBEYaTh Ha BOINPOCHl U JellaTh HEOOXOIUMbIe
BBIBOZIbI. CBOOOJIHO HCIIOJIB3YET OCHOBHYIO JIMTEPATypy U 3HAKOM C
JIOTIOJIHUTEIbHOM JINTepaTypoil, peKOMEH1I0BaHHOH nporpaMmMoin

«XOPOIIIO»

OOyuaromumiicss mokasajl MOJIHOE 3HAaHME TEOPETUYECKOro Marepuala,
BJIaJICHHE OCHOBHOM JIMTEpaTypod, PEKOMEHJIOBAaHHOW B IpOrpamme,
YMEHHE CaMOCTOSITEIbHO pelaTh 3aJadyd (BBIIOJHATH 3a/aHus),
CHOCOOHOCTh apryMEHTHPOBAHO OTBeYaThb HAa BOIPOCHI M JIeNaTh
HEOOXOJUMBbIE  BBIBOJBI,  JOMYCKAaeT  €IWHUYHBbIE  OLIMOKH,
UCTIpaBiIsieMble TOCNie 3aMedaHusi mpenojaaBatens. CrnocobeH K
CaMOCTOSITEIbHOMY IOTNOJHEHUIO M OOHOBJIEHUIO 3HAaHUH B XOJE
JanpHeimeil yueoHoi paboTsl M podhecCHOHATIBHOM 1€ TeIbHOCTH

«YAOBJICTBOPUTECIBHO»

OOyJaromuiicss IeMOHCTPUPYET HEMOIHOE WK (PparMeHTapHOE 3HAHUE
OCHOBHOT'0 Y4eOHOr0 MaTepHaa, JOIycKaeT CylleCTBEHHbIE OIIMOKU B
€ro M3JI0)KEHHUH, UCTIBITHIBAET 3aTPYJHEHUS U JOIMyCKAeT OMMUOKU MpH
BBINMOJIHEHUM 3aJ]aHUN (pelleHUH 3ajay), BBINOJHSACT 3aJaHue INpHU
MOJICKa3Ke MpernojaBaTelis, 3aTpyIHAeTcs B (OPMYJIHUPOBKE BHIBOJOB.
Brnaneer 3HaHMEM OCHOBHBIX  pa3/eiioB, HEOOXOOUMBIX IS
JaTbHEHIIIET0 O0ydYeHHUs, 3HaKOM C OCHOBHOM W JIOMOJIHUTEIHHOMN
JIUTEPATYpPOi, PEKOMEHIOBAHHON IIPOrPaMMON

«HCYOOBJICTBOPHUTCILHO»

OOyyaromuiicst Mpu OTBETE IEMOHCTPUPYET CYLIECTBEHHBIE IPOOEIBI B
3HAaHUSIX OCHOBHOTI'O y4eOHOIo MaTepHaia, JIOyCcKaeT rpyoble OmmoKu
B (OpMyJIHpPOBaHUM OCHOBHBIX IMOHSATHI M MpPHU PEIIEHUU THIOBBIX
3aj1a4 (MU BHIMOJIHEHUH TUIIOBBIX 3aJ[aHUi), HE CITIOCOOEH OTBETHUThH Ha
HABOJAIIME  BOMPOCHI  TPENOJIaBaTels. Onenka  cTaBUTCS
o0yyaromuMcsi, KOTOpblE HE MOTYT MpPOAOIDKUTH OOyuYeHHE WIN
NPUCTYNUTh K MNPOPECCUOHAIBHON NEATEIbHOCTH 10 OKOHYaHHH
00pa30BaTENILHOTO YUpEXKACHUSI O€3 JIOTOJHUTEIbHBIX 3aHATUH 110
paccMaTpUBaEMOM TUCIUILINHE
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