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Kadenpa TexHOIOTrHS MAITMHOCTPOSHUS U IPHOOPOCTPOEHHS

Cocrasurens Cearckuii Bnagucnas MuxaiJoBud, A. T. H., IOIIEHT

PaGoyast mporpamma coctaBieHa Ha ocHoranuu @I'OC BO — GakanaBpuaT 1Mo HarpaBIeHUIO
noarotoBku 15.03.05 «KoHCTPYKTOPCKO-TEXHOJOTHYECKOE 00eCIedeHne MATHHOCTPOHTEIBHBIX
npou3BoOACTBY» (ypoBeHb OakanmaBpuara) Ne 1044 ot 17.08.2020 u paccMOTpeHa Ha 3aCeIaHUN
kadenpsl

IIpoTokon oT /K Qt{%/ 2022 r. NQL

3asenyrouuii kadenps! « TeXHOIOrUs MAITMHOCTPOEHUS] U TPUOOPOCTPOEHNU

LY P. M. Bakupos
s E=T2 2022 1.

COI'JIACOBAHO

Kosm4ecTBo 4acos paboueii nporpammbl 1 popMHEpyeMble KOMIIETEHLIUU COOTBETCTBYIOT yUeOHOMY
niany HanpasieHus 15.03.05 — KoncTpykTropcko-TexHonornueckoe obecrneyeHue
MallHHOCTPOUTEIbHBIX MPOU3BOICTB

Ilpencenareins y4eOHO-METORMYECKOH KOMUCCHH T10 HANPABJIEHHIO TIOArOTOBKH 15.03.05 —
Koncrpykropcko-Texnonornueckoe obecredeHne MalliHOCTPOUTENbHBIX APOH3BOICTE

A H. lllensnskos

78 O 2022 .

Benymuii cnenmanuct yuebHoit yacTu
B® ®TBOY BO «MxkI'TV umenn M.T. KanaimHukoray

c'/;%J'IH ConoBbesa
/K Oy 2022r.




AHHOTaI_[I/ISI K JUCHUIIJIMHE

Haszeanue oucyuninunsl

MarepuajioBeicHHE

Hanpaenenue (cneyuanvnocms)
nO020MoOBKU

15.03.05 - KoHCTpyKTOPCKO-TEXHOJIOTHYECKOe oOecrieueHre
MAalIMHOCTPOUTCIIbHBIX IPOU3BOJICTB

Hanpaenennocmso
(npodhunv/npozpamma/cneyuan
uzauus)

Texaomorus MalIrMHOCTPOCHUS

Mecmo oucyuniunol

O6s13aTenbHas yacth bioka 1. Jlucuuniauasl (MOysH)

Tpyooemkocms (3.e. / uacwt)

5 3.e./ 180 gacos

Lenv uzyuenun oucyuniunul

enbto ocBOEHUS JUCHMITIIMHBI SBISETCS 03HAKOMIIEHHE C OCHOBAMU
(opMHPOBaHUS KPUCTAIIIMYECKUX MaTEpUAIOB U OCHOBBI TEPMUYECKON U
XMUMHKO-TEpMUUECKONH 00pabOTKM METAJIJIOB U CIUIABOB

Komnemenyuu, gopmupyemsre | OI1K-1. CriocoOeH mpUMEHSITh COBPEMEHHBIE KOJIOTHYHBIE U 0€30TTacHbIe
6 peyrbmame . 0C60CHUA | \re1onpl PAIMOHAIBHOTO HMCIIOJIB30BAHUS CHIPHEBBIX M IHEPreTUYCCKUX
oucuuntuHy pPECypCOB B MAIIMHOCTPOCHHH;
OIIK-5. Cnoco0eH  HCIOJIb30BaTh  OCHOBHBIE  3aKOHOMEPHOCTH,
JICUCTBYIOIIUE B MPOIECCE U3TOTOBJICHHS MAIMHOCTPOUTEILHBIX H3ICITUI
TpeOyeMOoTro KauecTBa, 3aJaHHOTO KOJMUYECTBA MPH HAUMEHBIIINX 3aTpaTax
00IIIeCTBEHHOTO TPY/Ia;
Cooeprcanue Oucyunnunsl | Kpucraamndaeckoe cTpoeHre MeTauioB. Jlehopmarius u paspyiicHue

(ocHnoenble pazdenvl u memot)

METaJNIOB. MeXaHN4eCKHE CBOMCTBA METAJIJIOB U CIIJIaBOB. CILIaBbI
MeTaJIJIOB (KOMIIOHEHTHI CIIaBOB). /lnarpamma «kene3o — yriaepoma.
Kpucraniauzanus MeTajioB U CIUIAaBOB B PEaJIbHBIX YCIOBHIX. Bubl
TepMUYECKON 00paboTKH. XUMHUKO-TepMHUYecKas oOpaboTKa.
MapkupoBka ctajei U criaBoB. [lonrmepsl 1 KOMITO3UITMOHHBIE
MaTepuabl.

Dopma
ammecmayuu

HPOMEIHCYMOUHOTL

DK3aMeH




1. Henn u 3aaa4y JMCHUIIHHBI:

Heab ocBoeHus ydeOHOW IUCHMIUIMHBI «MaTepualoBeeHHE» COCTOMT B TOM, YTOOBI
CTY/IEHTBI MOTJIM IEJICHANPABICHHO BBIOMPATh MaTEpUAIIbI MIPH MPOSKTUPOBAHUN TEXHOJIOTMYECKHX
MPOLIECCOB M pa3pabOTKU KOHCTPYKIMA. JIUCIMIIMHA 3HAKOMHT CTYJICHTOB: C OCHOBHBIMH
3aKOHOMEPHOCTSIMU 00pa30BaHMsI U U3MEHEHUS CTPYKTYPbl METANIMYECKMX M HEMETaUINYECKUX
MaTepHUaJIOB; C METOAAMU KOHTPOJISL CBOMCTB U CTPYKTYphl MAaTEpUasOB; C IPAaBUIAMH PALIMOHAIBHOTO
BBIOOpA MaTEepPHaIOB U METOJIAMH WX TEXHOJIOTHIECKOH 00pabOTKH.

3agaum  OCBOEHHUS JUCLMIUIMHBL: NpUOOpeTeHHe 3HaHUil (OPMUPOBAHUSA CTPYKTYpbI
MaTepUajgoB; 3HAKOMCTBO C OCHOBHBIMH M IEPCIEKTUBHBIMU KJacCaMH KOHCTPYKLMOHHBIX
MaTepHuajJoB, M3yYE€HHUE M MPAKTUUYECKOE OCBOCHHME OCHOB TEOPUM M TEXHOJOIMH TEPMUYECKOU
00pabOTKH, METO/IOB M TEXHUUECKUX CPEJICTB YIIPOUHEHHUS JIETAICH.

2. Inanupyemble pe3yJbTaThl 00yUeHHUs
B pe3ynbraTe ocBOEHUS AMCUUILIIMHBL y CTYEHTA JIOJKHBI ObITh C(hOPMHUPOBaHbI
3HaHus, npuobpeTaemMble B X0/1¢ OCBOCHUS AN CUMILIMHBI

Ne i/t 3nanus
1. OU3NYECKYI0 CYIIIHOCTh SIBJICHUH, NPOUCXOAINIMX B MaTepHajaX B YCIOBHSIX
MPOU3BOJICTBA M OKCIUTyaTallMd HW3JACIUA M3 HUX I0J BO3JACHCTBHEM BHEIIHHX
(hakTOpOB.
2 OcCHOBHBIE 3aKOHOMEPHOCTH, JCHCTBYIONIHE B TNPOIECCE KOHCTPYHPOBAHUSA U
MIPOEKTUPOBAHMS MAIIUHOCTPOUTEIBHBIX H3CIIHIA.

YMmenus, npuodperaemMblie B X0/1e 0CBOCHUS TUCHMILIHHbI

Ne /i1 Ymenus
1 BreiOupaTs MaTepuanbl, OIEHMBaTh W IPOTHO3MPOBATH IOBEJACHHWE MaTepuana u
MPUYMHBI OTKA30B TPOJYKIIMH OT BO3JACHCTBUSA Pa3IMYHBIX AKCIUTyaTaIl[MOHHBIX
(hakTOpoB.
2 [IpuMeHSTh eCTCCTBCHHOHAYYHBIC 3HAHHS I KOHCTPYMPOBAaHUS W IMPOCKTHBIX

pacucToB PI3I[€J'IPII>1 MalllMHOCTPOCHHUS.

Haanm, npnoﬁpeTaeMble B X01€¢ OCBOCHUSA JUCHUIIJIMHBI

Ne i/t HaBbiku
1 Hapbikamu BbIOOpa BapHaHTOB PAIMOHAJIBHOIO HCIIOJIL30BAHUS CHIPHEBBIX U
DHEPreTUYECKUX PECYPCOB B MAIIMHOCTPOCHHMH.
2 HaBbikaMy KOHCTPYMPOBAHHS W IMPOEKTHBIX PACUYETOB H3JECIUM MAalIMHOCTPOCHHUS,
OIIpeEIeHUs IPOU3BOICTBEHHEIX 3aTpar.

KoMmnereHniun, npuodperaemMblie B X0/1e 0CBOCHHUS THCIUILINHBI

Komnerenuun HNuaukaropsl 3nanus | Ymenus |HaBbiku
OIIK-1. Criocoben OIIK-1.1. ®mugeckyro CymHOCTh
TIPHMEHSTH SIBTICHHH, IPOMCXOSIIHX B
MaTepuajax B YCIOBHUSIX IPOU3BOACTBA 1
COBPCMCHHBIC o
W KCIUTyaTally M3JeNUi U3 HUX I10J
9KOJIOTUYIHBIC A BO3/IeHCTBIEM BHELIHUX (PAKTOPOB
0€30TacHbIE METOIBI OIK-1.2. Berbupats MaTepHaisl,
parroHaIBLHOTO OLICHMBATh U MPOTHO3UPOBATH
HCIIOJIb30BAHMUS TIOBE/ICHNE MaTepHaa 1 P THHbI 1
CHIPBEBBIX I OTKA30B MPOAYKIUH OT BO3JICHCTBUS
PAa3JINYHBIX KCILTyaTallMOHHBIX
SHEPTreTUUECKUX (baxTopoB
pecypcoB B OIIK-1.3. HaBbikamu BbIOOpa
MallInHOCTPOCHHUU BapHaHTOB PallMOHAIIBHOIO
HCIIONB30BaHMs CHIPbEBBIX U 1
9HEPreTHYECKHX PECYPCOB B
MAIIMHOCTPOCHHU




OIIK-5. Criocoben
MCI0JIb30BATh
OCHOBHEBIE
3aKOHOMEPHOCTH,
JIEUCTBYIOLINE B
nporecce
W3TOTOBJICHHUS
MAaITUHOCTPOUTEIIbHBIX
u3enuii  TpedyemMoro
KauecTBa,  3aJIaHHOTO
KOJIMYECTBA npu
HAaUMEHBIINX 3aTpaTax
00111eCTBEHHOTO TPY/Ia;

OIIK-5.1. OcHOBHBIE 32aKOHOMEPHOCTH,
JIeICTBYIOIIKE B TIpOLIEcCce
KOHCTPYHPOBAHUS U IPOSKTHPOBAHUS
MaIIMHOCTPONUTENBHBIX M3JISITHH.

OIIK-5.2. [IpumensTs
€CTECTBEHHOHAYYHbIE 3HAHUS VIS
KOHCTPYHPOBAHHUS M IPOSKTHBIX
pacyeToB U3/IeNHuii MaIIMHOCTPOEHHUS.

OI1IK-5.3. HaBbikamMu
KOHCTPYHUPOBAHHUS U MPOSKTHHIX
pAacYeTOB U3CITHA MAIIMHOCTPOCHHUS,
OIpEeICIICHUSI TTPON3BOICTBCHHBIX
3aTpar.

3. MecTo qucuumiaunsl B crpykrype OOII
JlucuuranHa OTHOCUTCS K YaCTH 00s13aTeNbHbIX AuctuIuinH biioka 1 «/{ucuunnunet (Moaynn)y.
JlucuuminHa u3ydaeTcst Ha 2 Kypce BO 2 ceMecTpe.

I/I3yquHe JAUCIHUITIINHBI 6a3preTC$[ Ha 3HaHUWAX, YMCHHAX W HaBBIKAX, IOJYYCHHBIX IIpH

OCBOEHHUU AUCUMIUINH (Moayinel): dusnka, Xumusi, TexHOI0rus KOHCTPYKIIMOHHBIX MaTEpHUaJIOB.

[Tepedyens mocneayOMUX TUCIUIUIAH (MOIYINEH), I KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHUS
Y HaBBIKU, OpMUpYEMbIE TaHHOW yueOHOM TuCIUIUIMHON (MoxyneM): Pe3aHue MeTanioB U pexxyui
uHcTpyMeHT; OOopynoBaHHE MAIIMHOCTPOUTENBHBIX MPOU3BOJACTB; TexXHOJOrHYecKas OCHACTKa,

Texaomorus MalInHOCTPOCHUS.

4. CTpyKTYypa M coep:KaHHe TUCIUIIHHbI

4.1. CTpyKTYypa IHCUUILIMH

<
e}
Paznen = e Pacnpenenenne Tpyn0eMKOCTH pa3ziena
No HHC(I;)HHHHHBL S 0:3( g | (Buacax) no BuzaM yaeOHOM paGoThI Cozeprane
opMa o
wn | 0Me>1<p S z g 5 CaMOCTOATENLHON PaboThI
POMEAKYT 5 © KOHTAKTHAs
aTTecTanun 2 CpPC
aek | np | 1ab | KHA

1 2 3 4 5 6 7 8 10 11
Kpucrannuueckoe
CTpoeHHe
METAaJIJIOB. Iloaroroska k

1 18 4| 2 - | 4 - 30 ATOTE
Hedopmarus u JlabopaTopHoii padote Nel
paspylueHue
METaJUIOB.

MexaHnuueckue
CBOICTBa

MOJIrOTOBKA K TECTUPOBAHHIO
METaJUIOB U 110 DABIEI

2 | cruaBoB. 18 4 2 - - - 35 pasneny

«Kpucramnnueckoe cTpoeHue

JuarpaMmel.
METaJLIOB U CITABOBY.

Kpucrannuzauus
METaJIIOB.

3 | Hedexrsl. Buabt [oaroroska k 1abopaTopHOi
TEPMUYECKOU pabote Ne2
00paboTku.

p 18 4 2 - | 4 - 35
XUMHKO-
TepMHUYeCKast
00paboTka

4 | Cram u coasp. MOJrOTOBKA K TECTHPOBAHHIO
MapkupoBka 18 4 2 - - - 55 A P

. 0 pa3zeny
CTaJIeH ¥ CIUTaBOB.




ITonumeps u Juarpamma <«okene3o —
KOMIO3ULMOHHbIE YLIEpOmI».
MaTepHaJblL
5 DK3aMmeH 36 4 - - - 0,4 8,6
Hroro: 180 4 8 8 0,4 190,6
4.2. Conepxanue pa3iesioB Kypca 1 opMHPYeMbIX B HUX KOMIIeTeH Mt
N Paznen Koabl
0
. /;1 ARCHHUIIIHHBI KomMneTeHuu 1 | 3Hanua | Ymenus | HaBbikn ®opMa KOHTPOJISA
HHIHKATOPOB

1 Kpucrannnueckoe ctpoenue OIIK-1 .

METAILIOB Z[e ‘:JPO MaI | 1 1 3ammTa 1abopaTopHOi
: P padorsr Nel
paspylieHHe METAJLIOB.

2 Mexanndeckue CBOCTBa OIIK-1, OIIK-5 TeCTHPOBAMHE 110 pasIEy
MCTaJIJIOB U CIIJIaBOB. 1.2 1.2 1.2 «Kpucrammueckoe
Huarpammel. Kpucrannusanus ' ' ' CTPOEHHE METAILIIOB 1
METaJLJIOB. CIIJIaBOB».

3 Hedextsl. Buabsl Tepmudeckoii OIIK-1, OIIK-5 3auura 1a60paTopHO#
00paboTku. XUMHKO- 1,2 1,2 2 paboTsr Ne2
TepMuyeckas o0paboTka

4 Cranu u criaBel. MapKupoBKa OIIK-1

o TectupoBanue 1o pasaeiy
CHTaHeH 1 CTITABOB. 1,2 1,2 1,2 JluarpaMma «Kene3o —
OJIMMEPBI U KOMITIO3UIIMOHHBIC yriepomy».
MaTepUaIIbL.
4.3. HaumeHOBaHUe TeM JIEKIMI, UX CO/iep:KaHNe U 00beM B Yacax
No Ne pazpena . Tpynoem-
pasit HaunmenoBanue jJekuui PyA
n/n JUCHUNITUHBI KOCTBb (4ac)
1. 1. Kpucrannmmueckoe ctpoenne Metainos. Jledopmanus u paspymenue 2
METaJLIOB.
2. 2. MexaHuueckre cBOicTBa METAJUIOB U CILIAaBOB. JlnarpaMMblL. 2
Kpucramnuzaius MeTanios.
3. 3. Hedextsl. Bunsl Tepmudeckoit 00padoTKu. XHUMHUKO-TEPMUYECKas 2
obpaboTka
4. 4. Cranu u crinaBel. MapKHUpoBKa cTajiel U CIUIaBOB. 2
ITonuMeps! 1 KOMIIO3UIIOHHBIE MaTEPHAIIBL.
Bcero 16
4.4, HamMeHOBaHMe TeM NMPAKTHYECKUX 3aHATHIA, HX coJep:KkaHNe H 00beM B Yyacax
Ipaxmuueckue 3anamus y4eOHbIM NIAHOM He Npeo0yCMOMPEHb.
4.5. HammeHoBaHMe TeM JIa00OPATOPHBIX PadoT, UX Copep:KaHNe H 00beM B Yacax
Tpynoem-
Ne Ne paznena py
HaumeHnoBanme 1a00paTopHBIX padoT KOCTh
n/n | ANCHHUILINHDI
(uac)
L L OmnpeeneHne TBEPIOCTH. 4
2. 2. Jlnarnoctrka neekToB. 4
Bceero 8

5. OneHoYHbIe MaTepHAJIbI I/l TEKYLIero KOHTPOJIsI YCIeBAeMOCTH M MPOMEKYTOYHOI
aTTecTalliy 10 AMCHHUIINHE
JU1 KOHTPOJIS pe3yJIbTaTOB OCBOEHUS IMCLUUIIIMHBI TPOBOASTCS:

— TCCTUPOBAHUC:

N -

- KOHTPOJIbHBIE PabOTHI:
— 3alIUTHI TaOOPAaTOPHBIX PadOT;

. «Kpucramimueckoe CTpOEHHE METAILJIOB U CILIABOBY
. Anarpamma «oxene3o — yraepoi.




- JK3aMeEH.

[Ipumeuanue: OueHOYHbIE MaTEpHAbl (TUIIOBBIE BapUAHTBl TECTOB, KOHTPOJBHBIX PadbOT U
1p.) IpuBeieHBI B oTaeIbHOM TpriioxkeHuu (POC) k pabodeit mporpaMMe TUCIUILTAHBIL.

[IpomexxyTouHast aTTecTalys o UTOraM OCBOCHHMSI IUCHUIUIUHBI — YK3aMEH.

6. YueOHO-MeTOAUYECKOE U MH(POPMAIHOHHOE 00ecTieYyeHne TUCIIUIIIHHBI:

a) OCHOBHafl JINTeparypa:

1. Komapog, O. C. Marepuanosenenue B mamuHoctpoernu: yaeouuk / O. C. Komapos, JI. ©.
Kepxxenuena, I'. I'. Makaesa ; nox penakuueit O. C. Komapos. — MuHck : Beimiinias mkosna, 2009.
— 304 c. — ISBN 978-985-06-1608-1. — TekcT : 21eKTpOHHBIN // DIeKTPOHHO-OMOIMOTeYHAS
cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/20088.html (1ara obparmieHus:
11.06.2021). — Pexum moctyna: jyis apropusup. [lons3oBareneit

2. [Mpsxun, E. U. Marepuanosenenne : yaeOnuk / E. W. [psixun ; nox pexakuueit E. U.
[psixun. — Cankr-IlerepOypr : HannmoHanbHbIM MUHEpaIbHO-CHIPHEBOM YHUBEPCUTET «[ OpHBIIY,
2014. — 424 c. — ISBN 978-5-94211-699-6. — TekcT : 3NeKTPOHHBIH // DIEKTPOHHO-
oubnnoteunas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/71696.html
(mata obpamenus: 11.06.2021). — Pexxum goctyna: ajist aBTOpu3np. mosb3osareneii. - DOI:
https://doi.org/10.23682/71696

0) 10MOJIHUTE/IbHASA JINTepaTypa:

3. DIEKTPOTEXHUYECKOE M KOHCTPYKIIMOHHOE MaTePHAIOBEICHHE : ydeOHOE ITOCOOHE 10 KypCy
«DNEKTPOTEXHUUYECKOE M KOHCTPYKIIMOHHOE MaTepHAJIOBEICHHE» Ul CTYIEHTOB JHEBHOW (HOpMBI
oOydenust HampasieHuss noarotoBku 140400.62 - DJeKTpod’HEpPreTHKa W DIICKTPOTEXHUKA /
cocrautenu E. B. Illonmua, A. A. CratuBko. — benropon : benropoackuii rocynapCTBEHHBIN
TexHosioruyeckuii yamBepcutetr um. B.I'. IllyxoBa, ObC ACB, 2011. — 123 c¢. — Teker :
ANEKTPOHHBIM //  DnekTpoHHO-OMOMmoTewyHas cucrema I[IPR  BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/28422.html (mara oO6pamenus: 11.06.2021). — Pexum noctyna: mms
ABTOPHU3UP. MOJIb30BATEIICH

4. J1., Kanmucrep MatepuanoBenenue. OT TEXHOJIOTHH K TIPUMEHEHUIO. MeTaibl, KepaMHUKa,
noyuMepsl : yueOHuk / Yunbsam Kammuctep /., JIBun PerBuu Jx. ; mon penakuueit A. 1. MankuH.
— Cankr-IletepOypr : Hayunsie ocHOBBI U TexHOnoruu, 2011. — 896 ¢. — ISBN 978-5-91703-022-
7. — TekcT : AMeKTpOoHHbIN // DnexkTpoHHO-0nOmoTeyHas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/13216.html (mara oO6pamenus: 11.06.2021). — Pexwum noctyna: mms
aBTOPU3HP. MOJb30BaTENCH

5. Marepuanosenenue: YueOnuk ais By3oB / b.H. Apzomacos, B.l1.Maxkapoga u ap. [lox omr.
Pen. b.H.Ap3omacosa, I'.I'. MyxuHa. 6-¢ uza., crepeorun. — M.: 3a-so MI'TY um. H.DO. baymana,
2004. — 648c.

B) METOAMYECKHE YKA3ZAHUS:

6. [IpakTuKyM [0 MaTepUaIoOBeICHUIO : yaeOHOe Tocobue 1o Kypey «MarepuanoBeeHue» s
CTYICHTOB THEBHOW (popmbl 00ydyenus creuuanbHocTed 151001 — TeXHOTOrHs MalTMHOCTPOCHUS,
151003 — wWHCTpYMEHTAJIbHBIE CHUCTEMBl MAIIMHOCTPOUTEIBHBIX Mpou3BoJACTB, 151701.65 -
MIPOEKTUPOBAHKE TEXHOJIOTHUECKUX MalliuH 1 komiuie / coctaButenu E. B. [llonuna, A. A. Ctatusko.
— benropon : benropoackuii rocy1apCTBEHHBIN TEXHOJIOIHYeCKu yHuBepcureT uM. B.I. Illyxosa,
OBbC ACB, 2011. — 121 c. — Tekcrt : 271eKTpOHHBIN // DnekTpoHHO-0ubmoTeyHast cuctema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/28384.html (nara oopamenus: 11.06.2021).
— Pexxum goctyna: Ans aBTOpU3Mp. MOJIb30BaTENEH

7. HoBukos, M. JI. MarepuanoBeaenue. KOHCTpYKIMOHHBIE U 3JIEKTPOTEXHUYECKUE
MaTepuanbl. MaTepuanbl U SJIEeMEHTHI SJIEKTPOHHOU TeXHUKH. [IpakTukym Kk 1abopaTopHbIM paboTam
: yaueOHO-MeToquueckoe nocodue / M. JI. Houkos, P. I1. Tlukapesa, T. C. Pomanoa. — HoBocuGupck
: HoBocuOupckwii rocyaapcTBeHHbIN TexHudeckuii yauepcutet, 2010. — 56 ¢. — ISBN 978-5-7782-
1479-8. — Texkcrt : ’neKTpOHHBIN // DnekTpoHHO-0MOIMoTeuHas cucrema IPR BOOKS : [caift]. —
URL: https://www.iprbookshop.ru/45102.html (nara o6pamenus: 11.06.2021). — Pexwum nocrymna:
i asropusup. [lonszoBarenei



8. Meronnueckue ykazaHusi K JsaboparopHeiM paboram NelO, 12, 13, 24 mo kypcy
«Marepuanosenenue» / B. . Cumaea, A. B. Benumanckuid, C. J{. Kapnyxwus [u ap.] ; mon penakuuei
JI. B. Tapacenko. — MockBa : MOCKOBCKMI I'OCy1apCTBEHHBIM TEXHUYECKUM YHUBEPCUTET UMEHU
H.D. Baymana, 2008. — 32 ¢. — TekcT : 37eKTpOoHHBIN // DneKTpoHHO-O0ubmmoTeuHas cucrema [PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/31063.html (mara oOpamienus: 11.06.2021).
— Pexxum nocryna: nns apropusup. [losb3zoBarenei

9. MukpoaHanu3 4yryHOB yue0.-METO/I. T0COOUE /TSl BHITIOIHEHUS JTAO0OPaTOPHOH pabOTHI IO
muciumuinae «Matepuanosenenue» / coct.: B.M.Cesarckuii, C.A. CokosioB. — Botkunck: 131, BO
NxI'TY um. M. T.Kanamnnkosa, 2018. — 22c¢.

10. OmpeneneHue TBEPAOCTH METAIIOB: y4e0.-METOJ. TOCOOHWE JIIsi  BBITIOJTHCHUS
naboparopHoit paboThI Mo qucHUIuIHe «MarepuanoBeneHue» / coct.: B.M.Csrckuii, C.A. CokoJIoB.
— Botkunck: U3n. BO MxI'TY um. M.T.Kanamnaukosa, 2018. — 23c.

11. WccnenoBanue BIMSHUS pexUMa TEPMOOOPaOOTKH HA CTPOEHHUE U CBOICTBa cTalu yuel.-
METO/I. M0COOMe /ISl BBIMIOJIHEHUS 1a00paTopHOMl paboThl no nucuuiuinHe «MarepuanoseneHue» /
coct.: B.M.Cssarckuii, C.A. CoxonoB. — Borkunck: U3ng. BO MxkI'TY umenn M.T.Kamamunkosa,
2018. —22c.

12. JlnarHocTrKa eeKTOB, BCTPEYAIONINXCS B MAITUHOCTPOUTEIHHOM IPOU3BOICTBE: yueo.-
METO/I. TOCOOMe ISl BBITTOJTHEHHS JJabopaTopHO# paboThI Mo AUCIUIUINHE «MarepuanoBeaeHue /
coct.: B.M.Csarckuii, C.A. Coxonos. — Borkunck: U3g. BO MxkI'TY umenu M.T.KamamnukoBa,
2018. —23c.

13. BeiOop MaTepHuaaoB M PEKUMOB TEPMOOOPAOOTKH B 3aBHCHMOCTH OT YCIOBHU pabOTHI
JETAJIe ¥ DJIEMEHTOB KOHCTPYKIMH: y4e0.-MeTOJ. MOCOOre JJIs BBITIOJTHEHHUS] KOHTPOJIBHOU PaOOTHI
o puctumuinHe «MartepuanoseaeHue» / coct.: B.M. Cesarckuii, C.A. CokoinoB. - Borkunck: U3a. BO
®I'BOY BO «MxI'TY mmenn M.T . Kamamankosay, 2019. -21c.

) epevYeHb pecypcoB MH(POPMANTMOHHO-KOMMYHUKAIIMOHHOM ceTn UHTEpHeT

1. DnexrponHo-6mOMMoTeuHas cuctema [PRbooks

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

2. DnexTpoHHBIN KaTajor HaydHo# onbauotexu VkI'TY umenn M.T. KanamaukoBa Web
NPBUC
http://94.181.117.43/cgibin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21
DBN=IBIS

3. HamumonanpHas ayieKTpoHHas OubnmroTreka - http://H30.pd.

4. Muposas nudposas 6ubmmoreka - http://www.wdl.org/ru/

5. MexayHapoaHbIi HHIEKC HaydHoro nutupoBanus Web of Science —
http://webofscience.com.

6. Hayunas snextponnas 6ubnmmoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

7. CnpaBouHo-mipaBoBas cuctema KoncynerantlIntoc http://www.consultant.ru/

1) JIUIEH3MOHHOE U CBOOOTHO PacnpocTpaHsieMoe NPOorpaMMHoe obecreyeHue:

1. Microsoft Office (muuensuonnoe I10)

2. LibreOffice (cBobomHo pacnpoctpansemoe I10)

3. Doctor Web (nunensuonnoe I10)

7. MaTepuajibHO-TeXHHYECKOe ofecnevyenne JUCHHILINHDI:

1. JIeKuMOHHBIE 3aHATHS

VYueOHbIE ayTUTOPHH JUIS JIEKIIUOHHBIX 3aHATHI YKOMIUIEKTOBAHBI MEOEIBIO0 M TEXHUUECKUMU
CpencTBaMu 00y4YeHUsI, CIY)KalllUMU IS TPEACTaBIeHUs yaeOHOW HHPOPMAIHK OOJIBIION ayIMTOPHU
(mpoeKTop, 3KpaH, KOMIBIOTEP/HOYTOYK).

2. [Ipaktrueckue 3austust ([lpakmuyeckue 3aHaAmMusl y4eOHbIM NIAHOM He NPedyCMOmpPeHbl)

3. JIabopatopHbie pabOTHI.

JIns 1abopaTopHBIX 3aHATHH ucnonb3yrorcs ayauropust Ned(02, ocHaiieHHas CIeTyHOIIUM
obopynoBaHUEM:



1. VueOnas ayauTopusi JUid NPOBEACHHUS MPAKTUYECKUX 3aHATHI: 000OpyaoBaHuEe -
KOMIUIEKTHI y4eOHO# Mebemnu it 00yJaromuxcs U IpenoaBares, Jo0CKa.
WutepaktusHas nocka EliteBoard WH-83S4 — 1.

[Tpoexrop Optoma X305ST — 1 miT.

Hoyt6yx Lenovo G50-45 — 1 mir.

Komnonku Sven SPS-611S — 1 mT.

Mukpockomn Levenhuk DTX500LCD — 4 .

Tepromepst TOMII — 3 mir.

Tsepnomep TK-2 — 2miT.

. TBepmomep TM-2 — 2 mir.

10. YapTpasBykoBoii aedexrockomn Y9812 — 1.

11. Becor BJII'-1000/0,05MI'4 — 1mT.

4. CamocrosiTenbHas padoTa.

[lomemienus s CcaMOCTOATENBHOM pabOThl OCHAIIEHBl KOMIIBIOTEPHOM TEXHHKOM C
BO3MOXHOCTBIO MOJKIIOUEHUs K ceTh «VHTepHEeT» M JOCTYNOM K 3JIEKTPOHHON HMH(OpMalOHHO-
obpazoatenbHOl cpene BO ®I'BOY BO «MxI['TY umenu M.T. Kanamnukosa (ayma.Ne 224, anpec:
427430, Y amyptckas PecnybOnuka, r. Botkunck, yiu. [1.W. llysanosa, 1. 1).

©ENOOTAWN

[Ipu HeoOxouMocTH padoyasi mporpamma JUCIUILTUHBL (MOTysIs1) MOKET ObITh aJalTHPOBaHa
11 o0ecniedyeHns: 00pa3oBaTeNbHOTO MPOLIEcca MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3I0pOBbs, B TOM 4HCIE Ui OOydeHUs C NPUMEHEHUEM JAMCTAHIMOHHBIX O00pa3oBaTEIbHBIX
TexHojorui. Jlns asToro TpeOyercs 3asBI€HHME CTyAEHTa (€ro 3aKOHHOTO NPEACTaBUTENS) U
3aKJIIOUEHUE TICUX0JIOT0-MenKo-nieaarorndeckoit komuccuu (IIMIIK).



JIncer cornacoBanusi paboueil NporpaMMbl IMCHUIIIMHBI (MOAYJIsI) HA y4eOHBIH roj

Pabouast mporpamMmma AUCHUIUTHHBI (MOAYJs) «MarepraloBeCHHE» TI0 HANPABICHUIO TOITOTOBKH
(cneruanbHOCTH) 15.03.05 «KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE obecrieueHue
MAIIMHOCTPOUTEIBHBIX ~ MPOU3BOJCTB» IO  HampaBieHHOCTH  (mporpamme)  «TexHosorus
MAaIIMHOCTPOEHHS» COTJIACOBaHA HA BEIEHUE Y4€OHOTO Mpoliecca B y4eOHOM TOIy:

«Coznacosanon:
Yueonuvii 3agedyrowuil Kageopoti,
200 omeemcmeenHou 3a PIIJ[

(noonucs u dama)

2021 - 2022
2022 — 2023
2023 — 2024
2024 — 2025
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Ipunoxenue K padouei nporpamMme
AUCHHUIIMHBI (MOTYJIs1)

MUWHOBPHAYKU POCCHUN
BoTkunckuii punman
denepanbHOro rocy1apCcTBEHHOIO OFOKETHOTO 00PAa30BATENBHOIO YUPEKACHUS
BBICILIETO 00pa30BaHus

«M>xeBCckuii roCy1apCTBEHHBIN TeXHUUeCcKHuil yHuBepcuteT uMeHu M. T. Kaamuukosa»
(B® ®T'BOY BO «MxI'TY numenu M.T. KanamnukoBay)

OueHovHbIe cpeaAcTBa
N0 JMCUMIINHE

Mamepuanoseodenue

Hamnpasienue. 15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOE O0ECIeYeHNE MAITWMHOCTPOUTEILHBIX
IIPOU3BOJICTBY

HaIpPaBJIEHHOCTH (Iporpamma): TexHOoJIOoTHs MaIlTMHOCTPOEHUS

YpOBEHb 00pa30BaHus: OakagaBpuaT
dbopma obyueHus: 3aouHas

o6ma;[ TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT: 5 3a4eTHBIX € AMHUIIBI
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OuneHo4HbIE cpeICTBa

OnenuBanue GopMHUPOBaHUE KOMIIETEHIMI TPON3BOINTCS HA OCHOBE PE3yabTaTOB O0y4YeHUS,
IIPUBEACHHBIX B II. 2 pabdoueil nporpammsl 1 @POC. Cs3b pa3aenoB KOMIETEHIUH, HHIUKATOPOB U
(dbopM KOHTpOJS (TEKYIIEro W MPOMEKYTOYHOTO) yKa3aHbl B TaOmuie 4.2 pabouell mporpamMmbl

JUCHUITIIMHBI

O1eHOYHEIE cpeacrtBa COOTHCCCHBL

HHAWKAaTOpaMu JOCTUKCHU KOMHCTGHHI/Iﬁ MPCACTABJICHBI HUXC.

C pe3yiapTaTaMd OOydYeHHS TI0 JAUCHUIUIMHE U

KOI[BI KOMIICTCHIMH 1 HHAUKATOPOB

PesyabsTaT 00yuenus
(BHaHUS, YMEHUsL U HABbIKU)

DopMBbI TEKYIIEro 1
MPOMEKYTOYHOT0 KOHTP 0JIA

1 OIIK-1.1. ®u3nyeckyro CymHOCTh
SIBIICHUH, TIPOUCXOAIINX B MaTepHaIax
B YCJIOBUSIX POU3BOJCTBA U
SKCIUTyaTal[y U3JeNui U3 HUX O]
BO3JICHCTBHEM BHEIIHUX (PAKTOPOB

31. ®usnueckyro CyIHOCTh
SIBIICHHUM, TIPOUCXOJISAIIHNX B
MaTepHayiaX B yCIOBHUIX
MIPOMU3BOJICTBA U AKCILTyaTalluu
W31 U3 HUX MO
BO3JICHCTBHEM BHEIIIHUX
(hakTopoB.

H1. HaBeikamu BeIOOpa
BapHaHTOB PALIMOHAIBHOIO
HCIOJIb30BAHUSI CBIPHEBBIX U
SHEPTreTHYECKUX PECYPCOB B
MalIMHOCTPOCHHUH.

TectupoBaHue 10 pazenaM
«Kpucrannugyeckoe cTpoeHue
METAJIIOB U CILUIaBOBY
Juarpamma «oxene3o —
YIIIepoI».
JlabopaTopHsie pabotsr 1,2
DK3aMEeHAIMOHHBIE BOIPOCHI

2 OIIK-1.2. Beibupats Matepuaisl,
OLIEHUBATbh U NPOTHO3UPOBATH
NIOBE/IEHHE MaTepHrajia U MPUInHbI
OTKa30B MPOAYKIMU OT BO3ACHCTBUS
PAa3JIMYHBIX KCILTyaTallMOHHBIX
(axTopoB

31. dusnueckyro CyIHOCTb
SIBJICHUH, TIPOUCXOJISAIINX B
MaTepurajiax B YCIOBUAX
MPOW3BOJICTBA M HKCILTyaTalluu
HU3AEIHUI U3 HUX TI0]T
BO3JEHCTBUEM BHEIITHUX
(akTOpOoB.

32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIECTBYIOLLKE B IIpOLECCE
KOHCTPYUPOBAHUS U
MPOEKTHPOBAHUS
MAaIIUHOCTPOUTEIBHBIX U3ETHH.
V1. BeiOupats MaTepuaisl,
OLICHMBATh U NPOTHO3HPOBATH
TIOBEJIeHNEe MaTepuala u
MPUYUHBI 0TKA30B MTPOTYKIHH OT
BO3JICHCTBHS PA3IUUHBIX
9KCIUTYaTaIIHOHHBIX (PaKTOpOB.
H1. HaBbikamu BeIOOpa
BapHaHTOB PALMOHAIBHOTO
HCIIOTIb30BaHUS ChIPHEBBIX U
SHEPreTUYECKHX PECYPCOB B
MaIIHHOCTPOCHHH.

TectupoBaHue no paszaenam
«Kpucrannugyeckoe cTpoeHue
METaJIJIOB M CILJIABOBY»
Jnarpamma «oxeneso —
YIIIEpOI.
JlabopaTopHbie padotsl 1,2
DK3aMEHAIMOHHBIE BOIPOCHI

3 OIIK-1.3. HaBbikamu BbIOOpa BApUAHTOB
PaLMOHAIBHOTO HCIIOIB30BAHUS
CBIPHEBBIX M YHEPTETHUECKUX PECYPCOB B
MaIIMHOCTPOCHUI

31. Om3uUecKyIo CYIHOCTh
SBIICHUH, TIPOMCXOSAIINX B
MaTepuanax B yCIOBHIX
MPOW3BOJCTBA M IKCILTyaTaIlin
U3AEIUN U3 HUX TI0]T
BO3JEUCTBUEM BHEIITHUX
(hakTOpOB.

32. OCHOBHEIE 3aKOHOMEPHOCTH,
JICHCTBYIOLIKE B MIPOLIECCE
KOHCTPYUPOBAHUS U
MPOEKTHPOBAHUSA
MAaIIUHOCTPOUTEIBHBIX N3/ICTHH.
V1. BeibupaTs MaTepuasl,
OLICHMBATh U MPOTHO3UPOBATH
TIOBE/IEHNE MaTepraia u
MPUYUHBI 0TKA30B MTPOIYKIIHH OT

TectupoBanue 1o pazaenam
«Kpucraniaugeckoe cTpoeHue
METAJIIOB U CIIJIABOBY»
Jlnarpamma «kenes3o — yriaepoay.
Jla6opaTopHusie paboTsr 1,2
OK3aMEeHAIMOHHBIE BOTIPOCHI
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BO3JICHCTBHS PA3IUIHBIX
IKCIUTyaTaIlMOHHBIX (PaKTOPOB.
V2. IIpumensts
€CTECTBEHHOHAYYHBIE 3HAHUS JUIs
KOHCTPYMPOBAHUS U TIPOEKTHBIX
pacyeToB u3enuii
MAaIIMHOCTPOEHHUSI.

H1. HaBbikamu BEIOOpa
BapHaHTOB PALIMOHAIBHOIO
WCIIOIb30BaHMUS CHIPHEBBIX H
SHEPreTHYECKUX PECYPCOB B
MAalIMHOCTPOCHHUH.

H2. HaBbIkaMu KOHCTpYUpPOBaHHUS
U TIPOEKTHBIX PacueToB U3AENUI
MAaIIMHOCTPOCHUS, ONpeAeTIeHUs
MIPOM3BOJICTBEHHBIX 3aTparT.

OIIK-5.1. OcHOBHBIE 3aKOHOMEPHOCTH,
JIeNCTBYIOIIME B TIPOIIECCE
KOHCTPYUPOBAHUSI U IIPOEKTUPOBAHUS
MAaIIMHOCTPOUTEIIBHBIX U3JICTHH.

31. ®usnueckyro CyIHOCTh
SIBJICHUI, TIPOMCXO/ISIINX B
MaTepuanax B YCIOBHUSIX
MPOU3BOJICTBA M HKCILTyaTalluu
W3JIENHIA U3 HUX TIOJ
BO3JEMCTBHEM BHEITHUX
(hakTopoB.

32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIEUCTBYIOLLKE B IIpOLECCE
KOHCTPYUPOBAHHS U
MPOEKTHUPOBAHHUS
MAaIMHOCTPOUTEIIbHBIX HSHCHHﬁ.
V1. BeiOupats MaTepuaisl,
OLICHUBATbh U MPOTHO3UPOBATH
MOBEJIeHUE MaTepuaia u
MPUYUHBI 0TKA30B MTPOLYKLUH OT
BO3JICHCTBHS PA3IUUHBIX
9KCIUTyaTaIIMOHHBIX (PaKTOPOB.
V2. IIpumensTs
€CTECTBEHHOHAYYHbIE 3HAHUS JUIs
KOHCTPYUPOBAHUS U TIPOEKTHBIX
pac4eToB 3Nl
MAaIIHHOCTPOCHHUS.

H1. HaBbixkamu BeIOOpa
BapHUaHTOB PALMOHAIBHOTO
HCIIOIb30BaHUS ChIPHEBBIX U
SHEPreTUYECKHX PECYPCOB B
MAaIIUHOCTPOCHHH.

H2. HaBbikamMu KOHCTPpYHpPOBaHUS
Y TIPOEKTHBIX PACUETOB U3CTHN
MAaIIUHOCTPOCHMS, ONPEACICHUS
MPOW3BOJICTBEHHBIX 3aTpar.

TecTupoBaHue MO paszenam
«Kpucraminueckoe CTpoeHHe
METAaJIOB U CIITABOBY
JluarpamMma «oKene30 — yriaepoy.
JlaGopartopnsie pabdots! 1,2
DK3aMeHAIHOHHbIE BOIIPOCHI

OIIK-5.2. I[Ipumensth
€CTECTBCHHOHAYYHBIC 3HAHMUS IS
KOHCTPYHPOBAHMUSI U IPOCKTHBIX
PacueToB U3EINi MAIIHHOCTPOCHHSI.

31. Om3uUecKyIo CYIHOCTh
SBJICHHUH, TIPOMCXOSAIINX B
MaTepuanax B yCIOBHIX
MPOW3BOJCTBA M IKCILTyaTaIlin
U3AEIHUI U3 HUX TI0]T
BO3JEUCTBUEM BHEIITHUX
(hakTOpOB.

32. OCHOBHEIE 3aKOHOMEPHOCTH,
JISHCTBYIOLIKE B MIpOLECCE
KOHCTPYUPOBAHUS U
MPOEKTHPOBAHMSA
MAaIIUHOCTPOUTEIBHBIX N3/ICTHH.
V1. BeibupaTs MaTepuasl,
OLICHMBATh U NMPOTHO3HPOBATH
TIOBE/ICHNE MaTepuaia u
MPUYUHBI 0TKA30B MTPOIYKINH OT

TectupoBaHue N0 pa3zaenam
«Kpucramnnueckoe cTpoeHue
METaJJIOB U CILIaBOBY
JunarpamMma <«okene3o —
YIIIEpOI.
JlabopaTopHsie padoTsr 1,2
OK3aMEeHaIMOHHBIE BOIPOCHI
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BO3JICHCTBHS PA3IUIHBIX
IKCIUTyaTaIlMOHHBIX (PaKTOPOB.
V2. IIpumensts
€CTECTBEHHOHAYYHBIE 3HAHUS JUIs
KOHCTPYMPOBAHUS U TIPOEKTHBIX
pacyeToB u3enuii
MAaIIMHOCTPOEHHUSI.

H1. HaBbikamu BEIOOpa
BapHaHTOB PALIMOHAIBHOIO
WCIIOIb30BaHMUS CHIPHEBBIX H
SHEPreTHYECKUX PECYPCOB B
MAalIMHOCTPOCHHUH.

H2. HaBbIkaMu KOHCTpYUpPOBaHHUS
U TIPOEKTHBIX PacueToB U3AENUI
MAaIIMHOCTPOCHUS, ONpeAeTIeHUs
MIPOM3BOJICTBEHHBIX 3aTparT.

6 OIIK-5.3. HaBbikamu koHCTpyHpoBaHusi | 31. ®U3HYECKyIO CYIIHOCTh TectupoBaHue No paznienam
Y TIPOEKTHBIX PACUETOB M3JIEITHIA SIBJICHUI, TIPOMCXOISIINX B «Kpucrannuueckoe crpoeHne
MaIIMHOCTPOEHHUS, OTpEJIeIICHHs MaTepHanax B yCIOBUIX METAJUIOB U CILIaBOB
NPOW3BOJICTBEHHBIX 3aTpar. IPOM3BOJICTBA U 3KCILTyaTalluu Juarpamma «okenes3o —

W3JENNI U3 HUX TTO] YIIIEPOMY.
BO3/EHCTBHEM BHEIIHUX JlaGopaTopHblie padotsl 1,2
(axTopoB. DK3aMeHaIMOHHBIE BOIPOCHI

32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIEUCTBYIOLLKE B IIpOLECCE
KOHCTPYUPOBAHHS U
MPOEKTHUPOBAHHUS
MAaIMHOCTPOUTEIIbHBIX HSHCHHﬁ.
V1. BeiOupats MaTepuaisl,
OLICHUBATbh U MPOTHO3UPOBATH
MOBEJIeHNEe MaTepuaa u
MPUYUHBI 0TKA30B MTPOLYKLUH OT
BO3JICHCTBHS PA3IUUHBIX
9KCIUTyaTaIIMOHHBIX (PaKTOPOB.
V2. IIpumensTs
€CTECTBEHHOHAYYHbIE 3HAHUS JUIs
KOHCTPYUPOBAHUS U TIPOEKTHBIX
pac4eToB 3Nl
MAaIIHHOCTPOCHHUS.

H1. HaBbixkamu BeIOOpa
BapHUaHTOB PALMOHAIBHOTO
HCIIOIb30BaHUS ChIPHEBBIX U
SHEPreTUYECKHX PECYPCOB B
MAaIIUHOCTPOCHHH.

H2. HaBbikamMu KOHCTPpYHpPOBaHUS
Y TIPOEKTHBIX PACUETOB U3CTHN
MAaIIUHOCTPOCHMS, ONPEACICHUS
MPOW3BOJICTBEHHBIX 3aTpar.

Tunosple 3a1aHus 11 OLeHUBAHUSA (JOPMHUPOBAHHMSA KOMIIETECHIIM I

Haumenoganue: sx3ameH
Ilpeocmagnenue ¢ @OC: nepeueHb BOIIPOCOB
Ilepeuens 6onpocoe ona nposedenusn IK3amena:

1. Kpucmannuueckoe cmpoenue memanios.

2. Tonumopgpuzm memannos.

3. Kpucmanmuzayua memannos. Mexanusm, Kpuevle OXNAHNCOEHUs, GIUAHUE CKOPOCMU
OXNANHCOEHUS HA YUCTIO YEHMPO8 KPUCTATIUZAYUY U OUCNepCHOCMb cmpyKkmypul. [uggyzus.

4. Makpoananuz. Hasnauenue, memooObvl 6blAGNeHUA MaKpocmpykmypwl. [legpexmuoi,
gvlABIsleMble NPU MAKPOAHANU3e.
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5. Muxpoananuz. Memoouxa npucomoeieHus wiugos u GulAGNeHUs MUKPOCIPYKMYPbL.
Hasznauenue. Buovl muxkpoananusa.

6. Vmpyeas u nnacmuueckas oegpopmayus.

7. Paspywenue. Mexanuzm u 6HewHue NPUZHAKU XPYNKO20 U 8A3K020 PA3PyUleHULL.

8. MHUcnvimanue na pacmsdicenue.

9. Tsepoocmv memannios u memoovl ee ONPedeneHusl.

10. Csa3b mexanuueckux xapaxmepucmux ¢ IKCHIYAmayuoOHHbIM NOBEOeHUEM MEeMAalo8.

11. Kopposus memannos. Budwei koppozuu. Medxckpucmaniiumuas Koppo3us U —ee
npeoynpesyicoeHue.

12. Cnnasvr memannos. Buovl 83aumooeticmeus KOMROHEHMO8 CHIABA: Meepoble PACMEOpbl
(3amewjenus, eHeopeHus), XumuyecKue coeOuHeHUs, MexanuyecKue cmecu.

13. Jluacpamma «Fe — FesCx: ycnosus nocmpoenus, komnonenmol u pazvl, ux cmpoeuue u
ceoucmaa.

14. Juacpamma «Fe — FesCy: pazosvie u cmpykmyphvie npespawjenusi 8 CMaisix.

15. Juaepamma «Fe — FesCy: pazosvie u cmpykmyphvie npespawjenusi 8 4yeyHax.

16. Kpucmannuzayusi u cmpoenue cmanvHo2o caumia. Popmvl 00pazyiouuxcs Kpucmaiiios.
Jlukeayus.

17. Uszmenenue cmpykmypol u ceovicme cmanu npu 2opsdeil oegopmayuu. Anuzomponus
20pAuedepopmMuposanHoco Memaida.

18. Usmenenue cmpyxmypvl u ceolicme cmaiu npu Xoao0Hou oegopmayuu. Hakien u
pekpucmannuzayus. Kpumuueckas cmenens depopmayuu.

19. Usmenenue cmpykmypul u c80UCmME cmaiu Npu céapke U MexaHuueckol oopabomxe.

20. Tepmuueckas obpabomka Kax cpeocmeo NPUOAHUsi Oemaisim HeoOXO0OUMbIX CEOUCMS.
Omanvl mepmoobpabomxu.

21. Ilpespawenus 6 yenepooucmoii cmanu npu Hazpese. Kpumuueckue mouxu.

22. Pocm 3epna aycmenuma. Ilepecpes u nepesicoe.

23. Ilpespawenus 6 yenepooucmou cmaiu npu oxaaxcoeHuu. Hzomepmuueckuti pacnao
aycmenuma. C-kpusasi.

24. Omoscue. Temnepamypa Hazpesa, cCKOpOCMb OXJNANCOEHUS, NOJyuaeMble CMPYKmMypa U
ceoticmea. Buowl omorcuea u ux naznaveHue.

25. Hopmanusayus. Temnepamypa Hacpesa, nomyyaemvle CMPYKMypvl U CEOLUCMEA.
Hasnauenue.

26. 3axanka cmaneii. 8blOOp memnepamypvi Hazpesa OJisi 00- U 3AI6MEKMOUOHBIX CmAlell,
gUAHUE MeMnepamypol U OUMENTbHOCMU HA2Pe8a U 8bLOEPIHCKU HA KAYECMB0 3aKAIKU.

27. 3akxanka cmanei: cnocodwvl OXAAAHCOEHUs, 3AKANOUHbIE CPEObl, NOYyYaeMble CIMPYKMYpbl U
ceoticmaa.

28. Buowl 3axanxu: 6 08yx cpedax, Cmynen4amasl, U30mepmuyecKas.

29. Omnyck 3axanennoti cmanu. Ilpespawenus npu omnycke. 3asucumocms c80UCME Om
memnepamypbl OMnycKa.

30. Heghexmvr mepmoobpabomku.

31. Illosepxnocmuas 3axanka cmaneu ¢ Hacpesom TBY. Haznauenue, ocobennocmu nacpesa,
noJyuaemsie C80UCMEA.

32. Ilosepxnocmuas 3axkanka cmaieti ¢ 2a30NIAMEHHbIM HA2Pe8OM U Caiell ¢ NOHUNCEHHOU U
peanameHmupyemou npoKaIu8aemMoCcmsio.

33. Hemenmayus. Cywnocms npoyecca, noiyiaembvie c60UCMEA, HA3ZHAYEHUE.

34. Azomuposanue. CywHocms npoyecca, noiyuaemvle c80UCMBEd, HA3HAUEHUe.

35. Humpoyemenmayus. Cywmnocms npoyecca, nonyiaemvie C80UCMEA, HAZHAYEHUE.

36. MawunocmpoumenvHnvle cmanu u cniagvl. Knaccuguxayus no xumuueckomy cocmasy,
Kavecmey, NpOYHOCMU, HA3HAYEHUIO U Op.

37. Mapkupoexka mMauluHOCMpoOUmenNbHblX Mamepuanog (cmanei, 4y2yHos, anlOMUHUESbIX U
MEOHbIX CNIAB08)

38. Bausnue yenepooa u noCmMosaHHbIX npuMecel Ha c80UCMEa y21epoOUcmblx Cmaiel.

39. Koucmpykyuonnule yenepooucmoie cmanu. Mapxu u ooaacmu npumeHeHus..
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40. Bausanue ne2upyrouux d1eMeHmos Ha C80UCMEA KOHCIMPYKYUOHHBIX 1e2UPOBAHHBIX Cmaell
(0bwue nonosicenus).

41. Bauanue Haubonee 4acmo nPUMeHsemblX 1ecUpyrouux 21eMeHmo8 Ha c8oUCmea cmaJell.

42. Vayuwaemvle yenepooucmole u 1e2uposanHvle Cmaiu 0is 0emaneil MauiuH.

43. Cmanu ons pexcyuje2o UHCMpyMeHma.: yenepooucmule, j1e2uposantvie, Obicmpopescyujue.

44. Teepovie cnaagwl. Pesxcywue ceepxmeepovie mamepuansl. Pedxcywas Mmunepaiokepamuxa.

45. Kopposuonno-cmotikue cmanu. IIpunyunsi obecneyenuss KOppo3uOHHOU CIOUKOCMU.

46. Anromunui u e2o cnaaevl. Knaccugpukayus. Jepopmupyemvie cniagvl, ynpouHsembvie
mepmooopabomxoll.

47. Antomunuesvie cniagul: deghopmupyemvle CHIABLL, He YIPOUHIEMble MePMO0OPAOOMKOU;
JiumeliHvle Cniasbl.

48. Meowv u meounsvie cnnasvi. Knaccuguxayus meonvix cniasos. Jlamymu.

49. Bponzvl: cocmas, c8oUCMBa, HAZHAYEHUe.

50. Tuman u eco cnnaswi. Ceoticmea, HasHayeHue.

51. Tyeonnaskue memannvl (6onbhpam, MoaubOen) u ux cniaswl.

52. ITnacmuueckue maccol: 8U0bl, CGOUCMBA, NPUMEPLL NPAKMULECKO2O NPUMEHEHUSL.

53. Cmexkno: neopeanuueckoe, opeaHuyeckoe, CUMALlbl, MEMALIUYecKue CmeKid.

54. Komno3suyuonnvle mamepuanvl: NPUHYUN NOIYYeHUs, cmpoenue, ceoticmea. Ilpumepul
KOMNO3UYUOHHBIX MAMEPUALOS.

[Ipumep Gunera K FK3aMeHy:

buner Nel:

1. Kpucmannuueckoe cmpoenue Memaniog: MeMALIUYeCKUll Mun  Cesa3uU,  GUObl
KPUCMANIUYeCKUX s4eeK, ux napamempwl. AHU30mMponus KpUCmaiios.

2. Tepmuueckas oopabomka. dmanvi mepmooopabomxu.

3. Mawunocmpoumenvhvle cmanu u cnaasvl. Kiaccuguxayus no Xumuyeckomy cocmasy,
Kayecmasy, npouYHOCMuU, HA3HAYEHUIO U Op.
Kpumepuu oyenku:
[IpuBenens! B pazaene 2

Haumenoeanue: tect «ATOMHO-KPUCTAINTNYECKOE CTPOCHUE METAJIJIOBY
Ilpeocmaenenue ¢ @OC: niepeyeHb BOMPOCOB MO paszaeiiaM AUCHUATUIMHBI
Bapuanmuvr mecmoes:

1. Hazosume ocHo8Hble NpU3HAKUu Memaiios.

2. Hazogume 21agHy10 0COOEHHOCHb MEMANIUYECK020 MUNA C853U Metcoy amomMamu.

3. B kaxux eOuHUYax usmepsiomcs pazmepuvl amomos U KpUCmMauiuiecKux saieex?

4. Yem obvsacHAemCs NOBbIUEHHAS 3eKMPONPO80OHOCHb Memaios?

5. Kakas uz mpex kpucmaniuieckux siueex umeem HaumeHovuiyto niomuocms ynaxogxku: OLK,
T'I[K unu eexcaconanvras?

6. Kakas uz mpex kpucmaniuyeckux aueex umeem Haubonvuiyro niomuocms ynaxosku: OLK,
T'I[K unu eexcaconanvras?

7. CKonvKko amomos npuxooumcss Ha O0OHY KPUCMALIUYECKYIO AYeliKy muna 00beMHO-
yeHmpuposanHo2o Kyoa?

8. Ckonbko amomos npuxooumcs HA OOHY  KPUCMALIUYECKYIO  AYeUKy  mund
2PaHeyeHmpupo8arHHo2o Kyoa?

9. CKo1bKO amomo8 npuxoOumcs Ha 00HY 2eKCA2OHATbHYIO KPUCAIUYECKYIO AYEUKY?

10. Pacnonoosicume ocHosHvle munvl Kpucmaiiuveckux sadeex memannos (OLK, T1]K,
2eKCA20HANbHYI0) 8 NOPsIOKe Y8eludeHUs KOIUYecmsa 00pasyouux ux amomos.

11. Ymo nonumarom noo noriumopgHuim npespaweHuem?

12. Kax npoucxooum noaumopgnoe npespawerue (mexanusm)?

13. Kaxue u3 nepeyucieHnvix Husxce Memaiiog umeom noiumop@uvie npespawenus: Fe, Ti,
Al, Cu, Sn?

14. Kakoti uz nepeyuciennbix Huxce Memaiios He umeen noaumop@uvix npeepawenuti: Ti, Cu,
Sn?
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15. Kax uzmensiemcs yoenvbHulll 00vem npu norumopgrom npespawjenuu Fe,— Fe,?

16. Kax uzmensiemcs yoenvHuili 00vem npu norumopgrom npespawjenuu Fe,— Fe,?

17. Yeenuuusaemcs unu ymeHbuaemecsa amMniumyoa Koieoanuti amomos OmHOCUMENbHO Y3108
KPUCMANIUYeCKOU peulemKy npu noGbleHUU memnepamypol?

18. C kaxum npoyeccom, NpOUCXOOAWUM HA AMOMHOM YPOGHE, CBA3AHO YMeHbUleHUe
NPOYHOCMU U Y8enuderue NIacmuyHOCMU Memaiiog npu NO8blIUeHUU memMnepamypbl?

19. Ymo npoucxooum c memnepamypol 6 MOMEHM Nnepexooa u3 meepoozo 6 IHCUOKOe
cocmosinue?

20. Ymo npoucxooum c memnepamypou 6 MOMEHMm nepexooa U3 HCUOKO20 8 Mmeepooe
cocmosinue?

21. B kakom cocmosanuu Haxo0amcsi amomul cpazy nocje pacniagieHus Memaninia?

22. B Kakom cOCMosHUU HAXOOSIMC AMOMbl HCUOKO20 MEMANId, HACPemo20 3HAYUMENbHO
gblule MOUKU NAABNEHUs?

23. B kaxom cocmosiHuu Haxo0simcs amomvl #CUOKO20 Memalia npu memnepamype, OJ1U3Kou
K mouke 3ameepoesanus?

24. Yem obvacHaemcs Hanuyue opUu30HmMAIbHOU NIOWAOKU HA KPUBOU OXNAHNCOEHUS 80 8PeMs
3ameepoesanus memaiia?

25. Hauunas ¢ Kakozo MOMeHmMAa KPUCMALIUZYVIOWULICS MEeMAaul CYUmarom HAxoo0awumcs 6
meepoom coOCmosAHuu?

26. Hauunas ¢ kakoeo mMomeHma Nia8AWUIICS MEMALL CHUMAOmM HAXOOAWUMCS 8 HCUOKOM
cocmoaHuu?

27. Kakoso kpucmannuueckoe cmpoeHue peaibHo2o memaiia?

28. Kakue memannvl mozym o6pazosvieams mexcoy coboll meepovie pacmeopvl 3aMeujeHus ¢
Heo2paHuyeHHOU pacmeopumocmsio?

29. Ilpu Kkakux ycnosusx memallvl o00pazyiom meepoble pacmeopbl 3aAMeueHus ¢
02PAHUYEHHOU PACMBOPUMOCIBIO?

30. Kaxue snemenmul Mo2cym 006pazoevléams ¢ Memauiamu meepovie pacmeopsl 6HEOpeHUs?

31. Ilpu kaxux ycnosusx memaiivl He 00pazyom meepobix pacmeopos HeoOpeHuUs?

32. B Kakux mecmax KpUCMANIUYECKOU peuemKu HAX00amcs amomvl pAacmeopeHHOo20
a/1eMeHma npu 00pazo8aHuu meepobix pacmeopos HeopeHus?

33. B Kakux mecmax KpUCMAIUYecKoU peuemKy HAX00amecs amomvl pacmeopeHHO20
Memania npu 00pazo8aHUU HenpepvigHblX MEepobliX pacmeopos 3ameujeHus?

34. Cseoboonoe npocmpancmeo 6 OIL[K-pewemke (bokosblie oxmas’dpuyeckue noIOCMu)
npumepro 6 1,5 paza menvuie, uem 8 I'I[K-pewemxe (6nympennuii oovem kyoa). Kaxou npakxmuuecku
SHAUUMBbIU NPOYeCc 3a8UCUM OM dMOU pa3HUYbL?

35. Kaxue u3 pacmeopenHvlx amomos (8HeopeHHble Uiy 3ameujarujue) CulbHee UCKaicarom
peutemxy, mopmo3am OUCIOKAYUU U NOBLIUAIOM NPOYHOCHb?

36. Kaxoii uz meepovix pacmeopos obnadaem HauboIbueli nNPOYHOCMbI0. MEepoblll PACEOp
3ameweHus ¢ He02PAHUYEHHOU PACMBOPUMOCbIO, MEEPObLL PACEOD 3AMeWeHUsl ¢ 02PAHUYEHHOU
PACmME8oOpUMOCHbIO UL MEepOblil pacmeop 6HeOpeHUs?

37. Kaxoil uz meepovix pacmeopos obaadaem HaumeHbulell NPoYHOCMbIo: Mmeepoblil pacmeop
3ameweHUs ¢ He02pAHUYeHHOU PaAcmMEOPUMOCMbIO, MEEPObLLL PACMEOD 3AMeWeHUsl ¢ 0CPAHUYEHHOU
PACmeopuMoCcmyvio Uil meepobvlii pacmeop HeopeHus?

38. Kax c¢ nosvuuenuem codepocanus npumeceii meusemes (1¥)  npounocmv (TI),
nracmuynocms (I11ln), memnepamypa nnasnenus (T)?

39. Kaxos mexanusm oughpyzuu amomos ¢ manvim ouamempom (C, H, N)?

40. Kakoe srusanue Ha ougpghy3uro amomos okazwviéaiom oeghekmul KpUCMALIULEeCKOL peuemKu
nO 2PaHuyam 3epem 8 pearbHOM NOTUKPUCTNATIUYECKOM Memae?

41. Kak npoucxooum 6 Kpucmaiiuueckou peuiemke oughghyzus amomos, umerowux OiusKue
amomHble paouycvl ¢ AaMmoMamu OCHO8HO20 Memanna?

42. Kax eedym cebsa amomvl 68 KPUCMALIUYECKOU peuiemKke Nocie CHAMUA HA2pY3KU npu
ynpyeoti oeghopmayuu?

17



43. B kaxoii peuwiemxe Jie2ue ocyujecmsisemcs niacmudeckas oegpopmayus: 8 udeaibHou (be3
oeghexmos) unu ¢ Haruuuem 8aKancull, OUCIoOKayuil u op.?

44. Ilo manpaenenuro Kakux niOCKOCMeU KPUCALIUYECKOU peulemKu Haubdonee 1e2Ko
npoucxooum nepemeujeHue amomos npu oegpopmayuu?

45. Kak 6edym cebss amomvl 8 KpUCMALIUYECKOU peuemKe npu niacmuieckol oegpopmayuu?

46. Kax usmensiomes ( TN) mexanuueckue xapaxmepucmuru memania npu naxiene?

47. B xaxom cnyyae nompebyemcsa Oolvbuiee ycunue: NpU paspyueHuu Memanida nymem
ompuiea unu nymem cpesza?

48. Yem obycnosiena anuzomponus peaibHo20 Memaiia?

49. Kakoti mun Kpucmaiiuieckou peuemku Habaooaemcs y o-xcene3a?

50. Kakoti mun Kpucmaniiuueckou peuemku Habarooaemces y y-scene3a?

51. B kakom memnepamypHom unmepeane cyujecmsyem o-siceneso?

52. B kakom memnepamypHom unmepsae cyujecmsyem y-icene3o?

53. Umo obosnauaem mepmuH «OAUHCHUL NOPSAOOK 8 PACNOIONHCEHUU AMOMOB» !

54. B kakom cocmosiHuu Haxo0amcs amomvl MeEmanid, Hazpemozo bliie MoYKU Kunenus?

55. YUmo maxoe oucrokayus?

56. Ymo makoe eaxancua?

57. Umo maxoe «amom 8 mexncooyziuu»?

58. B kakux mecmax y peanvbHO20 NONUKPUCMALIUYECKO20 Memaiia Habnooaemcs
HaubobLWas KOHYenmpayus oegpexmos pewemru?

59. Yem obwvacuaemcsa Oonee 8blcOKaAs NPOYHOCMb MEEPOLIX PACMEOPO8 GHEOPEeHUsl NO
CPasHeHul0o ¢ meepobiMU  PACMBOPAMU  3AMEWeHUs C HeO2PAHUYEHHOU pacmeopUMOCmblo
KOMNOHEeHmo8 opye 6 opyee?

60. Ymo maxkoe oughghyzus?

61. Kax npoucxooum niacmuueckas oegopmayus nNOIUKPUCMATIIUYECKO20 Memala?

62. Kaxkoii 6uo 6yoem umems paspyuienue, eciu mpewjuna pacnpocmpansiemcs no epaHuyam
3epen?

IIpumep Tect Ne 1 «ATOMHO-KPUCTANIMYECKOE CTPOCHHUE, NEe(DEKThI KPUCTAIUTMIECKOTO
cTpoeHus, VcnpITanre METaIOB U CIIJIaBOB)

Bapuanrt 1
1. K kakomy muny Kpucmauiudeckou cmpyKmypbl OMHOCUMCSA NPUBCOCHHASI HA PUCYHKE
9NIeMeHmMapHas Avetka KpUcmaiiuieckou peuemsu?

2. Umo makoe oucnoxauus?

1. O1o nuHelHbIe Ae(eKThl KPUCTAJIIOB, BO3HUKAIOUINE B MPOLIECCE POCTa MU MJIACTUYECKON
Jegopmanuu.

2. 910 cO0COOHOCTh OT/IENIbHBIX METAJIJIOB 00Pa30BbIBATH PA3IMUHBIE TUIIBI KPUCTATUINYECKUX
PELIETOK.

3. OTo ucnbITaHKUE Ha yIapHbIA U3rHO.

4. 310 KOPpPO3Us METAJIOB.

5. 310 noanuMophu3M MeTaIOB.
3. CnocobHocmb Memanios conpomueamscs 60A6IUSAHUIO 8 HUX KAKO20 TUO0 meid, Ha3bl8aAemcsl:

1. IlmacTUUHOCTEIO.

2. Yrpyrocrslo.

3. TBepAOCTBIO.

4. Y napHoi BA3KOCTBIO.
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5. BpeMeHHBIM COITPOTHUBIICHUEM.
4. Ymo maxkoe s1emenmapuas KpUCMaiiudeckas aveuka?
1. Tun KpUCTAIUIMYECKOM PEIIETKH, XapaKTEPHbIN AJIs JAHHOTO XUMHUYECKOT0 3JIEMEHTA.
2. MuHuManbHbli  00BEM KPUCTAUIMYECKOW PpEIIETKH, IPU TPAHCIALMHU KOTOPOro IO
KOOPJIMHATHBIM OCSIM MOKHO BOCIIPOM3BECTH BCIO PEIIETKY.
3. Kpucrannuueckas siueiika, coeprkariasi OJUH aTOM.
4.be3nedexTHast (3a UCKITIOUEHHEM TOYSUHBIX 1e(DEeKTOB) 00JIaCTh KPUCTAIITMYECKON PEIIETKH.
5. Kak naszvieaemcs oegpexm, 6b136annbill OMCYMCMEUEM AmMoma 8 y3jie KpUCmaiiuieckoll peuemru?
1. Jlucrokarus.
2. Tlopa.
3. Bakancus.
4. Mexy3enbHblii aTOM.
5. Het nmpaBWJIBHOTO OTBETA.
Kpurepuu onenku:
[TpuBenens! B paznene 2

Mpumep tect Ne 2 «/Iluarpamma Fe-FesCy»

1. JlaTe onpezneneHue MOHATHIO «pazay.

2. YT0 Takoe NepBUYHBIA IEMEHTHUT?

3. Kakas tBepaas ¢aza oOpa3yercst IpH KPUCTALTU3AIUHN CIUIaBa C COJICPIKAHUEM YTiiepoa
ot 0,5 1o 2,14%?

4. Kakue ¢a3pl npucyTcTBYIOT B ciuiaBe ¢ cojepxkanuem 0,5%C npu koMHaTHOU
Temmeparype?

5. HazBatb (a3bl, BXoAsIIME B COCTAB JieaeOypuTa npu temmneparype Boimie 727°C.

6. BriOpaTh U3 nepeyrciieHHbIX TEPMUHOB T€, KOTOPbIE COOTBETCTBYIOT MOHATHIO «(hazay:
KUAKUI pacIuiaB, Je1e0ypuUT, IEMEHTUT, PeppuT, ayCTCHUT, MEPIIUT.

7. UTO Takoe BTOPUYHBIN 1IEMEHTUT?

8. Kaxkue (a3sl mpuCYyTCTBYIOT B KPUCTAILTU3YIONIEMCS CIIaBe, coeprkaiiem ot 2,14 1o
6,67%C, npu Temnepatype 1147°C?

9. Kakas daza Beigensercs B craBax ¢ cogepkanueM ot 0,006 1o 0,02%C npu oxmaxacHIu
oT 727°C 10 KOMHaTHOU TeMIiepaTypbl?

10. Kakwue cTpyKTypHbIE COCTaBIISIOUINE IPUCYTCTBYIOT B CIUIaBax ¢ coaepkanuem oT 0,02
10 0,8%C, oxJIaKI€HHBIX 0 KOMHATHON TEMIIepaTyphl?

11. Vka3zartb o0macth cymectBoBaHus Geppura Ha quarpamme Fe-FesC (mpenensHbie
TEMIIEpaTypbl U KOHLIEHTPALUU YIIIepo/ia).

12. Yto Takoe TPETUYHBINA IEMEHTUT?

13. Kakwue a3pl mIpUCYTCTBYIOT B KPUCTALTU3YIOMIEMCsI CILIaBe, coaeprKaIieM oT 2,14 o
4,3%C, cpa3y nocie 3arBepeBanus npu temmneparype 1147°C?

14, Kaxkoli mporiecc MpoucxouT B oXJIaxaariieMcs ciuiaBe ¢ coaepkanuem 0,8%C npu
TeMmmeparype 727°C?

15. Kakwue cTpyKTypHbIE COCTaBISIOUINE IPUCYTCTBYIOT B CIUIaBe, cojiepkaiieM oT 0,8 1o
2,14%C, npu kOMHaTHOU Temneparype?

16. Ha3Barh TUI KPUCTAJUTMUECKOM PEIIETKH, BUJI COSTUHEHHS 1 OCHOBHBIE CBOWCTBA
dbeppura.

17. Jlatb ompeneneHne NOHITUIO «CTPYKTYPHAs COCTaBIISIONIAs.

18. Kaxkwue (a3pl NpuCyTCTBYIOT B KpUCTAJUIM3YIOLIEMcs cIuiaBe ¢ cojaepxkanueM 4,3%C npu
temneparype 1147°C?

19. Kakoii mporiecc mpoucxoauT mpu Temmneparype 727°C B oXJIakJaroeMcst CIiaBe ¢
cojepxanueM yriaepoja B unrepsaie ot 0,02 go 2,14%C?

20. TIpu xakoii TemmnepaType 3aKaHYHBACTCS KPUCTALTU3AINS YyT'yHOB?

21. B xakux CTPYKTYPHBIX COCTABJISIONINX IPUCYTCTBYET eppuT?

22. BpiOpath U3 TEPEYUCICHHBIX TEPMHUHOB T€, KOTOPBbIE COOTBETCTBYIOT TMOHSITHIO
«CTPYKTYpPHAs COCTABJISIOINIAs»: KUJKUH pacIuiaB, GeppuT, ayCTEHUT, [IEMEHTUT, JIeICOYPHT, IEPITUT.
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23. Kakue ¢a3pl MpUCYTCTBYIOT B KPUCTAUTU3YIOMIEMCSI CIUIaBe ¢ coepkanueM 4,3%C
cpa3y mocie 3arBepjieBanus npu remmnepatrype 1147°C?

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

25. HazBathb ¢a3bl, BXoAsIIUE B COCTaB JieeOypura npu temieparype Hke 727°C.

26. Ha3BaTh THIT KPHCTAIUTMYECKOW PELIETKH, BU COCIMHEHUS K OCHOBHBIC CBOMCTBA
ayCTEHUTA.

27. Ha3BaTh KOHLIEHTpAIMH YIJIEPOa, P KOTOPBIX CTPYKTYpa CIUIaBa COCTOUT TOJBKO U3
MEPINTA WIH TOJBKO U3 JIeJeOypuTa.

28. Kakue ¢a3pl MpUCYTCTBYIOT B KPUCTALUTU3YIOMIEMCS CIUIaBE C COACPIKaHUEM YIIIepoa B
nuanasone 4,3-6,67%C npu temneparype 1147°C?

29. Kakas ¢a3a BeIgensieTcs B CIUIaBax ¢ coaepikanueM yrieposa ot 0,8 1o 2,14% npu
oxnaxnaeuuu ¢ 1147 no 727°C?

30. Ha3Bath xapakTepHbIC CBOWCTBA JIeIe0ypHTA.

31. Vka3aTh 00J1aCTh CyIIECTBOBAaHUS ayCTEHUTA Ha arpaMMe (IpeesibHbIe TEMITEPaTyphl
Y KOHIIEHTpAIIUK ).

32. Uto Takoe neacOyput?

33. Kakue ¢a3sl mpucyTcTByIOT B cruiaBe ¢ coaepxkanueM 0,01%C mpu Temmeparype 727°C?

34. Kaxkwue ¢a3bl IpUCYTCTBYIOT B OXJIaXKIAroIeMcs cIiaBe ¢ coaepxanuem 1,5%C npu
temmeparype 727°C?

35. Kakas ¢a3za xpuctaium3yeTcst IepBOi U3 )KUIKOTO YyT'YHA C COACPIKaHUEM yriiepoa OT
2,14 no 4,3%C?

36. B KakuxX CTPYKTYpPHBIX COCTaBJISFOIINX MTPUCYTCTBYET ayCTCHUT?

37. Kaxkoe npeBparienne npoucxoaut mpu 727°C B eeOypute B POIECce ero
OXJIaXKIIEHUS?

38. Kaxkue ¢a3pl npucyTCTBYIOT B KPUCTAJUIM3YIOLIEMCS CIUIaBe ¢ coaepkanueM 4,3-6,67%C
cpa3zy mocie 3aTBepeBaHus npu remneparype 1147°C?

39. Kakwue ¢a3pl npucyTcTBYIOT B CIuiaBe ¢ conepxkanueM 1,5%C nocine ero oxiaxaeHus 10
KOMHATHOU TeMnepaTyphl?

40. Kaxkwne cTaiy Ha3bpIBAIOTCSA JOIBTEKTOUIHBIMHA?

41. Ha3zBaTh TUN KPUCTAJUIMYECKON pEIIeTKU, BUJ COCAUHEHUS U OCHOBHBIE CBOICTBA
LEMEHTHTA.

42. B xakoii o6sacty quarpaMmbl (IIpU KaKUX KOHIIEHTPAIUAX YIIIepoaa) MepIuT
MIPUCYTCTBYET KaK CaMOCTOSITENIbHASI CTPYKTYPHAsl COCTaBIISIOIIAs?

43. Kaxkue (a3bl npucyTCTBYIOT B ciuiaBe ¢ coaepxkanueM 0,1%C npu koMHATHOM
Temmeparype?

44. Kaxkas (aza ((ha3pl) KpECTAUIU3YETCS U3 )KHUIKOTO YYT'yHa C COJepKAaHUEM yriepoaa
4,3%?

45. Kakue cTajld Ha3bIBAIOTCS 3a9BTEKTOUIHBIMU?

46. B xakux CTPYKTYpPHBIX COCTaBISIOUIUX MPUCYTCTBYET IIEMEHTHUT?

47. B xakoii obnactu quarpamMmbl (Ipy KaKuX KOHIIEHTPAIUSAX Yriepojaa) Jeaeoypur
MIPUCYTCTBYET B CIUIABE KaK CTPYKTypHAsi COCTaBISIOIas?

48. Kakue CTpyKTYpHBIE COCTaBJISIOIINE IPUCYTCTBYIOT B cIijiaBe ¢ coepkanuem 0,8%C
IIpU KOMHATHOU Temrieparype?

49. Kakue (a3pl IpUCyTCTBYIOT B cIutaBe ¢ cogepkanuem 0,5%C npu temmneparype 750°C?

50. Kak n3MeHseTcst MpoYHOCTh CTaJIeH ¢ yBEIMYEHHUEM COJIep KaHus yrieponaa?

51. Ha3BaTh KOHILIEHTpAIMIO YIJIepo/ia B CIIaBax, KpUCTAITU3AIUS KOTOPBIX HAYMHAETCS C
BbIJICJICHUS [IEMEHTHTA.

52. TIpoucxoauT M BBIAETICHUE TPETHYHOTO [IEMEHTHUTA B 3a9BTEKTHUECKUX YYT'YHAX B
UHTEpBaJle Temneparyp ot 727 no 0°C?

53. Kakue ¢a3pl mpucyTcTBYIOT B ciuiaBe ¢ cojaepkanueM 0,5%C npu remnepatype 727°C?

54. Kakas ¢a3a KpucTaJuM3yeTcs U3 KUAKOTro 4yryHa ¢ cojepskaHueM yriepona 4,3-6,67%7?

55. Kak n3mensiercs yapHasi BA3KOCTb C MOSIBIEHUEM B CTaJIM CTPYKTYPHO CBOOOTHOTO
LEeMEeHTHUTA?
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56. Ilepeuncnuts (paspl, IPUCYTCTBYIOIINE B KEJIE30YTICPOAUCTHIX CIIaBaX C COACpPKaHUEM
ot 0 10 6,67%C.

57. llepedncnuTh CTPYKTYpPHBIE COCTABIIAIOLIUE, IPUCYTCTBYIOIIUE B JKEIE30YIIEPOIUCThIX
cruaBax ¢ coaepskanuem ot 0 10 6,67%C.

58. Ha3BaTh CTpyKTYypHbIE IIPU3HAKU IEPBUYHOTO IEMEHTHUTA.

59. Ha3BaTh CTpyKTYypHbIE IPU3HAKU BTOPUYHOT'O [IEMEHTHUTA.

60. Ha3Batb CTpyKTYypHbBIE€ IPU3HAKU TPETUYHOTO [IEMEHTUTA.

61. Uro takoe nepaur?

62. Kakyo ¢opMy HMeeT IEMEHTHT B IMeEpiHTe, OOpa3ylomeMcs H3 ayCTeHHTa NpU
OXJIAKJICHUU?

63. Kakyro ¢popMy BMeeT IEMEHTHT B JieAcOypuTe?

64. Yka3aTb 00J1aCTh KOHLIEHTPALUN yriiepoja, B KOTOPOH MpU KpUCTAJUIM3ALMK o0pa3yercs
MIEPBUYHBIN [IEMEHTHT.

Mpumep tect Ne 1 «/Iluarpamma Fe-FesCx»

Bapmuanr 1

1. latb onpeneneHue NOHATUIO «(azar.

1. OaHOpojHAs YacTh CHUCTEMBI, 00Jajaonias NOBEPXHOCTBIO pa3jiena ONpeIeNeHHbBIM
COCTaBOM, CTPOEHUEM U CBOMCTBAMH.

2. OmHOpOIHAs YacTh CHCTEMBI, OTIMYAIONIASCS OT OCTAIFHOW €€ YacTH arperaTHbIM
COCTOSIHUEM.

3. Yacte cuCTeMBI, UMEIOIIAs MOBEPXHOCTh pa3/iesia U UMEKOIIasl COCTAB, OTIIMYAOIIMICS OT
OCTQJIbHOW YaCTH CUCTEMBI.
2. YTo Takoe MepBUYHBIA [IEMEHTHUT?

1. IleMEeHTHT, BBLICHSIOMMICA U3 (eppuTa NPH TOHMKEHMH Temmeparypsl ¢ 727°C mo
KOMHaTHOM.

2. lleMeHTHUT, BICASIOMUNCS U3 KUIAKOHN (a3bl.

3. IleMeHTHUT, BBIIETAIOUIHIICS U3 ayCTEHNTa NPU TIOHMKEHNHN TeMIepaTypsl ¢ 1147 o 727°C.

3. Kaxkast TBepnas ¢aza oOpasyeTcs npH KpUCTALITU3AIMK CIUIaBa C COACP)KaHUEM YTJiIepoja OT
0,5 no 2,14%?
1. ®eppwur.

2. Ayctenurt u deppur.
3. AyCTeHHT.
4. Kakue ¢a3pl npucyTCTBYIOT B ciuiaBe ¢ coaepxkanuem 0,5%C mpu KoMHaTHOM Temneparype?
1. AyCTEeHUT U LIEMEHTHUT.
2. AyCTeHUT, IEMEHTHUT U (HeppHT.
3. ®eppuT U LIEMEHTHT.
5. Ha3Batpb a3sl, Bxoasmue B cocTas Jeae0ypuTa npu Temmepatype Boiiie 727°C.
1. AycTteHuT u Qeppur.
2. AYCTEHUT U IEMEHTHT.
3. LemenTut u deppur.
Kpurepum oueHku:
[IpuBenens! B pazaene 2

Haumenoganue: 3auura naboparopHoii padore Nel «Onpenenenue TBepaoCTH»
Ilpeocmasnenue ¢ @OC: BONPOCH K 3alUTE T1a00PATOPHBIX paboT
Bapuanmu 3a0anuii:

1. Yro Ttakoe uyryHn?

2. Yto Takoe 6emblit uyryH?

3. Yro Takoe cepslil uyryHn?

4. Yto Takoe BHICOKOIIPOYHBIN UYT'yH?

5. Yo Takoe KOBKUI YyTr'yH?

6. UTo Takoe NOJOBUHYATHIN YyryH?

7. Yto Takoe ¢peppuTHBIA YyryH?
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8. UTo Takoe NepIUTHBIN YyTryH?
9. Yto Takoe ¢peppuTo-nepauTHBIN YyTyH?

10. Yto Takoe MeTa/iinueckasi OCHOBA uyryHa?

11. Yro takoe rpadput?

12. Yto Takoe neneOyput?

13. Kakue cTpyKTypHBIE COCTaBISIOLIME MOTYT IPUCYTCTBOBATb B MUKPOCTPYKTYpE O€bIX
YyryHOB?

14. Kakue CTpyKTypHbIE COCTABIISIFOIIME MOTYT MPUCYTCTBOBAaTh B MHUKPOCTPYKTYpPE CEpBIX
YyryHOB?

15. Kakue CTpyKTypHBIE COCTaBISIOLIME MOTYT IPUCYTCTBOBAaTh B MHKPOCTPYKTYpE
IIOJIOBUHYATHIX YYT'YHOB?

16. Kakue CTpyKTypHBIE COCTaBISIOLUIME MOTYT TPUCYTCTBOBAaTH B MHKPOCTPYKTYpe
BBICOKOIIPOYHBIX UYT'YHOB?

17. Kakue CTpyKTypHBIE COCTaBJISIOIIME MOTYT NPUCYTCTBOBAaTh B MUKPOCTPYKTYpE KOBKHX
YyryHOB?

18. Kakyto CTpyKTypy UMEIOT Oelible UyTryHbI € coJiepKaHueM yriepoja ot 2,14 no 4,3%7?

19. Kakyro cTpyKTypy UMEIOT O€JIble UYT'YHBI C cojepkanueM yriaeposaa 4,3%?

20. Kakyro CTpyKTypy UMEIOT OeJble UyTr'yHbI € coJiep:kaHueM yriepoja ot 4,3 1o 6,67%7?

21. Kak u3MeHst0oTCs CBOMCTBa 0€710T0 YyTr'yHa C YBEJIMUEHUEM COJCpKaHuA yriaeposa oT 4,3 mo
6,67%7?

22. HazoBuTe MHTEpBaN COACPKAHUS YIIIEPOJA B UYT'yHAX, CTPYKTypa KOTOPBIX COCTOUT W3
nepanTa u eaedypura.

Kpumepuu ouenxu:

[IpuBenens! B pazaene 2

Haumenoeanue: 3amuta nabopatopaoit padote Ne2 «/[uarnoctuka aeeKkToB, BCTPEUAIOIUXCS
B MaIIMHOCTPOUTEIBLHOM IIPOU3BOJICTBE)
IlIpeocmasnenue ¢ @OC: BONPOCHI K 3a1TUTE JJAOOPATOPHBIX PabOT
Bapuanmui 3a0anuii:
1. Yto Takoe medekTrI?
. ITOHATHS «IOMTyCTHMBIE» ¥ KHEIOITYCTUMBIE» Te(EKTHI.
. Kmaccndmkanmst nedextoB mo xapakrepy pacrpemaeneHusl.
. Knaccuduxamnus nedextoB 1mo ¢popMe u pacmoiokeHHIO.
. Uto takoe Opak? UTO mMOHMMAIOT IO HCIIPABUMBIM M HEUCIIPABHUMBIM OpaKoM?
. Knaccudukarust nedekToB 1o MOMEHTY BO3HUKHOBEHHS.
. JedexTsl MeTamTypriudeckoro mporucxoxIeHus (IepeYeHb).
. Jedexrr! muThs (IepeyueHsb).
. HedexTs! mpokaTku (IepeyeHsb).
10. JledexTsl IITaMITOBKH, KOBKH (II€PEUEHB ).
11. edexTsl cBapKky (TI€peUEHB).
12. Jledextsr TepM00OpabOTKY (TIEpEUCHD).
13. ledhexTh MexaHUYECKON, XUMUYECKOW U TATbBAHMIECKOW 00paboTKH (TIepedeHsb ).
14. Koppo3sust (OHSTHE U BUBI).
Kpumepuu ouyenku:
[IpuBenens! B pazaene 2

O 00 NN B WN

Kpurtepnu u mkanabl oueHUBaHUSA
JU1i KOHTPOJIBHBIX MEpONpPHUATUN (TEKYLIero KOHTPOJIs) YCTaHABIMBACTCS MUHUMAIbHOE U
MaKCHUMaJIbHOE KOJIMYEeCTBO OalioB B cOOTBeTCTBUM ¢ Tabmuued. KoHTpoibHOE MeponpusiTHe
CUMTAETCs MPOUICHHBIM YCIEITHO IPH YCIOBUM HaOOpa KOJIMYECTBa OaJIOB HE HUKE MUHUMAJIBHOTO.
Pe3ynprar 00y4eHHs MO AMCUUIUIMHE CUMTACTCS JOCTUTHYTHIM IPHU YCIIEIIHOM MPOX0XKICHUH
00y4aromuMcsi BCeX KOHTPOJIbHBIX MEPOIIPUATHH, OTHOCSIIUXCS K JaHHOMY Pe3yJbTaTy 00ydeHHs..

\ \ Dopma Kkonmpona ‘ Koauuecmeo 6annos ‘
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Pa3zoenv .
min max
OUCHUNIUHDL
1 3ammra nabopaTopHOii paGoTsl Nel 10 20
2 TECTHPOBaHHUE Mo pa3zaeny «Kpucraminueckoe CTpOSHHE METAJLIOB U 10 20
CILTABOBY.
3 3anmra mabopaTopHoi padoTsr Ne2 10 20
4 TectupoBaHue 0 pa3ueny 10 20
Juarpamma «KeJe3o — yriaepo.

5 DK3aMeH 10 20

Hroro 50 100

[Ipy oueHMBaHUM pe3yabTaTOB OOY4YEHMsI 1O JAUCHUUIUIMHE B XOJE TEKYIIEro KOHTPOJISA
YCIIEBAEMOCTH  MCIIOJIB3YIOTCSA  CIEAyIolue KpuTepuu. MHHHMMaIbHOE KOJMYECTBO OaiioB
BBICTaBJISIETCS 00Yy4JaroleMycsl IPY BBIOJHEHUH BCEX MOKa3aTeseil, T0MyCKalTCs HECYILIECTBEHHBIE
HETOYHOCTH B M3JIO)KEHUU U 0(DOpPMIICHUHU MaTepHaa.

Haumenosanue,
Ilokazamenu gvicmaenenus MUHUMAILHO20 KOIUYECHEA OAI106
obo3nauenue
JlabopaTopHast paboTa BBITIOTHEHA B TIOJTHOM 00BEME;
[IpencraBnen oT4er, coAepKamMidi HEOOXOIWMBIE pPACUEThl, BBIBOJIBI,
JlabopaTopHas 0(hOPMIICHHBIN B COOTBETCTBUU C YCTAHOBJIEHHBIMHU TPEOOBAHUSIMH;
paborta [IpogemMoHCTpUpOBaH YIOBIECTBOPUTEILHBI YPOBEHb BIJIAJICHUS MaTepHUAIOM
MpH 3aIuTe Ja00paTOpHO pabOTHI, JaHBI TPABUIIBLHBIC OTBETHI HE MEHEE YeM
Ha 50% 3a7aHHBIX BOITPOCOB
KouTtponsHas [IponeMoHCTpUpPOBAH YAOBIETBOPUTEILHBINA YPOBEHD BIIAJICHHS] MATEPHATIOM.
paborta [IpaBusIbHO penreHo He MeHee 65% 3agaHuil

VYcTHbIi onpoc

Jlanbl npaBUIIbHBIE OTBETHI HE MeHee yeM Ha 50% 3a1aHHBIX BOIIPOCOB.
[IpoieMOHCTpUPOBaHBI 3HAHKSI OCHOBHOTO Y4€OHO-ITPOrPaMMHOTO MaTepuaa

TecT

[IpaBuiibHO penreHo He meHee 50% TeCTOBBIX 3aAaHUI

Hrorosas OLICHKA BBICTABJISICTCA C UCIIOJIB30BaHHUEM CJ'IC,Z[YIOH_[eﬁ IIKaJIbI.

Ouenka Habpano 6annoe
COTJIIMYHO» 90-100
«XOPOIIO» 70 - 89
«YJOBJICTBOPUTEIHLHOY 50 - 69
«HEYJIOBJIETBOPUTEIHLHO» Menee 49
Eciu cymma HaOpannbix OamnoB Menee 50 — oOywaromwuiics He JOIMycKaeTcs A0

MIPOMEXYTOYHOM aTTecTaluu (10 SK3aMeHa).

buner k sK3aMeHy BKJIIOYAET 2 TEOPETUUYECKUX BOIPOCA U MPAKTUYECKOE 3aJaHHeE.
IIpomexxyTouHas arTecTalus IPOBOIUTCA B (POpPME YCTHOTO ONPOCca U MPOBEPKH 3alaHHsL.
Bpewms Ha noarorosky: 60 MUHYT.

Ouenka

Kpumepuu OUECHKU

KOTIIUYIHO»

OOyyaromuiics Mokaszajl BCECTOPOHHEE, CHCTeMaTH4ecKoe U TIy0oKoe
3HaHME Y4eOHOro Marepuala, MPeayCMOTPEHHOTO MPOTPaMMOH,
YMEHHME YBEPEHHO NPUMEHSTh HA UX IPAKTUKE IPU PELICHUM 3a7ad
(BBIMOJIHEHUH ~ 3a/1aHUi), CHOCOOHOCTH TOJHO, TPABUIBHO U
apryMEHTHPOBAHO OTBEYAaTh HA BOMPOCHI W JeNaTh HEO0OXOIUMBIE
BbIBO/IbI. CBOOOTHO HCIOJIB3YET OCHOBHYIO JIUTEPATYPY U 3HAKOM C
JIOTIOJTHUTEIIbHOW JIMTEPATYPOU, PEKOMEHJOBAHHOW MPOrpaMMON

«XOopouio»

OOyuaromuiicss oKa3all MOJIHOE€ 3HAaHHE TEOPETUYECKOTO MaTepuana,
BJIaJICHUE OCHOBHOM JIMTEPATYPOM, PEKOMEHIOBAHHON B IIPOrpaMMme,
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YMEHUE CaMOCTOATENbHO pemaTh 3afadd (BBIMOJHATH 3aJaHusl),
CHOCOOHOCTh APryMEHTHUPOBAHO OTBEYaTh HA BOMPOCH W JENaTh
HEOOXO/IMMBIE  BBIBOJBI,  JIOIMYCKaeT  €IUHUYHBIE  OIIMOKH,
UCTIpaBJIsIeMble TOCNIE 3aMmeyaHus mnpenogaBatens. CrnocolGeH K
CaMOCTOSITEJIbHOMY IIOTIOJJHEHUIO M OOHOBJIEHUIO 3HAaHUU B XOJE
JanpHeHeil yaeOHo# paboThl B PO (ecCHOHATBHON IS TETbHOCTH

«YIOBJIETBOPUTEIILHO

OO0yuaromuiicst IEMOHCTPUPYET HETMOJIHOE WIIH (PparMeHTapHOE 3HAaHUE
OCHOBHOTO Y4EOHOTO MaTepHalia, JOMyCKaeT CYIIECTBEHHBIE OTNOKHU B
€ro M3JI0KEHUH, UCTIBITHIBACT 3aTPYJHEHUS U JOMYCKAECT OUIMOKU TIPHU
BBITIOJTHCHUH 3aJaHUil (pelIeHUU 3a]ad), BBIOJIHIET 3aJaHue MpU
MOJICKa3Ke IMpernoaaBaTelisi, 3aTpyaHsAeTCsS B (OPMYIHPOBKE BBIBOJIOB.
Brnaneer 3HaHMEM OCHOBHBIX  pa3/iefioB, HEOOXOAWUMBIX IS
JanbHENero oOy4eHusi, 3HAaKOM C OCHOBHOM W JIOMIOJIHUTEIHHOU
JIUTEPATYPOU, PEKOMEHI0BAHHON IIPOrPAMMOM

«CHEYOOBJICTBOPHUTECIBHO»

OOyyaromuiics pu OTBETE JEMOHCTPUPYET CYIIECTBEHHbIE TPOOEIBI B
3HaHMSIX OCHOBHOT'O y4e€OHOIr0 MaTepuaia, JOMycKaeT Irpyoble OUIMOKH
B (popMy/IHpOBaHMM OCHOBHBIX MOHSATHI W NpPHU PEIICHUU THUIOBBIX
3a/1a4 (TIPY BBITIOJTHEHUW TUTIOBBIX 33JIaHUI ), HE CITOCOOEH OTBETUTH Ha
HaBOJMIlME  BOMPOCHl  TMpErojaBaTes. Ouenka  cTaBUTCSH
oOydaronumcsi, KOTOpble HE MOTYT MpPOJOJLKUTh OOydeHHE WU
NPUCTYNUTh K NPOPECCHOHATBHON MAEATEeIbHOCTH MO0 OKOHYAaHUU
00pa30BaTEIbHOTO YyUpeXACHUsS Oe3 JOMOJHUTENbHBIX 3aHATUH IO
paccMaTpuBaeMOM JUCHUIUINHE
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