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Kadenpa «MammHocTpoenue u nHGOPMaLMOHHBIE TEXHOJIOTUN»

CocraBuTelb: AHTYTaHOBa EH, npenoaaBaTeiib

PaGouass mporpamma cocraBieHa B COOTBETCTBHM C TpeboBaHusMU (hemepanbHOro
TOCYJAapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa BBICHIETO O0Opa30BaHUS 10 HANpPaBJICHUIO
noarotoBku 15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE OOECIeueHUEe MAITUHOCTPOUTEIBHBIX
MIPOU3BOJICTB» M PACCMOTPEHA Ha 3aceJaHuH Kaeaphl.

PaGouas mNporpaMma COCTaBieHa B COOTBETCTBHH C tpeGoBannamu  QenepanbHOTO
rOCYZIAPCTBEHHOTO 0GPA30BATENBHOTO CTAHAAPTA BBICIIErO obpa3oBaHHA MO HAMNPAB/ICHHIO
MOArOTOBKH 15.03.05 «KoHCTpYKTOPCKO-TEXHONOTHYECKOE obecneueHue
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AHHOTAINS K JUCHUILINHE

Hazeanue oucuyuninunot

MarepuanoseneHue

Hanpaenenue (cneyuanvnocms)
n0020mMoeKu

15.03.05 - KoHCTPYKTOPCKO-TEXHOJIOTUUECKOE 0OeCTIedeHIE
MAalIMHOCTPOUTCIIbHBIX TPONU3BOJACTB

Hanpagnennocmo
(npoghunv/npozpamma/cneyuan
uzayus)

TexHomorus MAalIMHOCTPOCHUSA

Mecmo oucuuniunsl

Oo6s3atenbHast yacth broka 1. Jlucuuminab! (MOIyIIN)

Tpyooemkocmy (3.e. / uacwt)

5 3.e./ 180 gacoB

Henv uzyuenusn oucuyuniunot

Lenbto 0OCBOEHUS TUCIMILIMHBI ABIISETCS 03HAKOMJICHHE C OCHOBAMHU
(dopMHpOBaHUS KPUCTAIIMUECKUX MAaTEPHAIIOB U OCHOBBI TEPMHUYECKON U
XHUMHKO-TEPMHUYECKONW 00pabOTKN METAJIOB U CIUIABOB

Komnemenyuu, gopmupyemsie | OI1K-1. CriocoOeH MpUMEHSATh COBPEMEHHBIE SKOJIOTHYHBIC U O€30MacHbIe
6 pesyromame  0C60CHUA | \eTonpl pAllUOHATBHOTO HMCIOJIB30BAHUS CHIPHEBBIX W IHEPTETUUYECKHX
oueyunuisl pPECYpPCOB B MAIIMHOCTPOEHUH;
OIIK-5. CmocobeH  HWCMONB30BaTh  OCHOBHBIE  3aKOHOMEPHOCTH,
JEHCTBYIONIHNE B MPOIIECCE U3TOTOBICHUS MAITUHOCTPOUTETHHBIX U3IETHIA
TpeOyeMoro KauecTBa, 3aJaHHOT0 KOJMYECTBA MMPY HAaMMEHBIINX 3aTpaTax
00IIIECTBEHHOTO TPY/a;
Cooepcanue Oucyunauns | Kprucrannmmdeckoe cTpoeHue MetauioB. Jledopmarnus u pa3pyiieHne

(ocnogHble pazoesnvl u membol)

MeTauioB. MexaHn4ecKre CBOMCTBA METAJIJIIOB U CIUIaBOB. CIIaBbl
METaJIJIOB (KOMIIOHEHTHI CIIJIaBOB). J{MarpaMma <«oKemne3o — yriaepoa.
Kpucrannuzamnus METaaioB U CIUIaBOB B PEAJIbHBIX yCIOBUSIX. Bubl
TepMUYECKOi 00paboTkH. XMMHUKO-TepMHUUECcKas 00paboTKa.
MapkupoBka ctasieil u criaBoB. [loauMepsl 1 KOMITO3UIIMOHHbBIE
MaTepHabl.

Dopma
ammecmayuu

RPOMeEIHCYMOUHOIL

DK3aMeH




1. e 1 3a1a4M AU CHUIJIMHBI:

Heabp ocBoeHust y4eOHOW AUCHHMILTUHBI «MaTepraloBeICHUE» COCTOUT B TOM, YTOOBI
CTYJIGHTBI MOTJIU IeJICHANPABICHHO BHIOMPATh MaTEPHAIIBI IPH MPOSKTHPOBAHUU TEXHOJIOTHYECKUX
MPOLIECCOB M Pa3pabOTKH KOHCTPYKIUH. JlucHuminHa 3HAKOMUT CTYICHTOB: C OCHOBHBIMU
3aKOHOMEPHOCTSMH OOpPa30BaHUS W WU3MEHEHHUS CTPYKTYpPhl METAUIMYECKHX W HEMETAJTMYECKUX
MaTepHaJIoB; C METOAaMHU KOHTPOJISI CBOMCTB U CTPYKTYPhl MaT€pPUAJIOB; C IPABUJIAMH PAllMOHATBHOTO
BBIOOpA MaTEPHUATIOB U METOIAMH UX TEXHOJOTHYECKON 00pabOoTKH.

3agayd  OCBOCHHS UCHMIUIUHBL: TNPUOOpETeHHE 3HAHUK (OPMUPOBAHUS CTPYKTYPHI
MAaTepHaJiOB; 3HAKOMCTBO C OCHOBHBIMM U TEPCIEKTUBHBIMUA KJIaCCaMH KOHCTPYKIIMOHHBIX
MaTepuaioB, U3yYEHUE U MPAKTUYECKOE OCBOCHHUE OCHOB TEOPUM W TEXHOJOTUU TEPMHUUECKOM
00pabOTKH, METOJIOB U TEXHUYECKUX CPEJICTB YIPOUHECHHUS JeTaleH.

2. Ilnanupyemble pe3yJbTAThI 00y4eHUsA
B pe3ynbraTe 0OCBOGHUS TUCHMIUIMHBI Y CTY/I€HTA JTOJIKHBI OBITH CPOPMUPOBAHBI
3HaHus, npuoOpeTaemMble B X0/1e 0CBOCHHS THCIIUNIHHBI

Ne /1 3HaHus
1. OU3NYECKYIO CYIIHOCTh SABJICHUW, MPOUCXOASANIMX B MaTepHalaX B YCIOBHUSX
MMPOU3BOJACTBA U IKCILTyaTalluu HB,Z[GJII/Iﬁ N3 HUX IO BO3HeﬁCTBHeM BHCIIHHUX
(baxTopoB.
2 OCHOBHBIE 3aKOHOMEPHOCTH, JECHCTBYIOIIME B TMPOLECCE KOHCTPYUPOBAHUS U
MIPOEKTUPOBAHMS MAILTMHOCTPOUTENBHBIX U3JIETHA.

YMCHI/IH, npnoﬁpeTaeMble B X0J€ 0CBOCHUSA TUCHUIIJIMHBI

Ne ii/m YMenus
1 BriOupaTts MaTepuanbl, OIEHWBAaTh M IPOTHO3UPOBATH TOBEACHHE Marepuaia u
MPUYMHBI OTKA30B MPOIYKIIMA OT BO3ACHCTBUS PA3IMYHBIX SKCILTyaTallHOHHBIX
(hakTOpOB.
2 [IpuMeHATh eCTEeCTBEHHOHAYYHbIC 3HAHUS [IJI1 KOHCTPYUPOBAHUS M TPOEKTHBIX

pacueToB U3AENUN MAIIMHOCTPOCHHUS.

Hasbiku, npuodperaemMbie B X0/1€ 0CBOCHHS TN CUHIIITUHbBI

Ne 11/l Hagbiku
1 HaBbikamu BbIOOpa BapHaHTOB pAlMOHAIBHOTO HCIOJB30BAaHUSL CHIPEBBIX U
SHEPTrEeTUUYECKUX PECYPCOB B MAIIMHOCTPOCHUHU.
2 HaBbpikamu KOHCTpYyHpOBaHUA U TMPOEKTHBIX PACUETOB H3ICIUN MAIIUHOCTPOEHHS,

OIMPCACIICHUA TPOU3BOJACTBCHHBIX 3aTpar.

KOMI’[eTeHIII/II/I, npnoﬁpeTaeMHe B X0/1¢ 0CBOCHUA NUCHHUITJIMHbI

Komnerenunun HNupuxkaropsl 3Hanus Yvmenusn |HaBbiku
OIIK-1. Cmocoben OIIK-1.1. ®u3uvecKyro CyIHOCTh
IIPHMEHSTH SIBJICHHH, IPOUCXO/IAIINX B
Marepuaax B yCIOBHAX IPOU3BOJICTBA 1
COBPCMCHHBIC M OKCIUTyaTalluK U3IEIUi U3 HUX 0]
SKOJIOTUYHBIC 1 BO3/IEICTBIEM BHEIHUX (hAKTOPOB
0e30ITacHBIC METOIbI OIIK-1.2. BEIGHpaTh MaTepHaIsl,
PaIlOHAIEHOTO OLIEHMBATh U MPOrHO3MPOBATH
HCIIONB30BAHMS TIOBE/ICHHE MaTEPHala H PHIHHEI 1
OTKa30B MPOIYKIMU OT BO3AECHCTBHS
CBIPBEBBIX U
Pa3IMYHBIX OKCILTYaTalHOHHBIX
SHEPreTUYECKUX baxTopos
pecypcoB B OIIK-1.3. HaBblkamMu BeIOOpa
MaIIHHOCTPOSCHUH BapUaAHTOB PAlIOHAJIBHOTO 1
HCIIOJIB30BAHMS CHIPHEBBIX U




SHEPreTHUECKIX PECYPCOB B
MAaIUHOCTPOCHUH

OIIK-5. Crnocoben
UCTIOJIb30BATh
OCHOBHBbBIC
3aKOHOMEPHOCTH,
JEUCTBYIOLLINE B
nporecce
W3TOTOBIICHHSI
MalIMHOCTPOUTCIIbHBIX
u3nenuii  TpedyemMoro
Ka4yecTBa,  3aJaHHOTO
KOJINYECTBA npu

HAaWMEHBIINX 3aTpaTax
0OIIIECTBEHHOTO TPY/Ia;

OIIK-5.1. OcHOBHBIE 3aKOHOMEPHOCTH,
JIEUCTBYIONINE B TIpOLiecce
KOHCTPYHUPOBAHHSA U IPOCSKTHPOBAHUS
MAaIIHHOCTPOHUTEIBHBIX H3/ICITHH.

OIIK-5.2. [TpumeHsITH
€CTECTBCHHOHAYYHBIC 3HAHUS IS
KOHCTPYHPOBAHUS U TIPOEKTHBIX
pacyeToB U3/EIHI MAITHHOCTPOCHHUSL.

OIIK-5.3. HaBeikaMu
KOHCTPYHUPOBAHUS U IMPOEKTHBIX
PacyYeTOB U3CIINI MAIIHHOCTPOCHHS,
OTIPEICIICHHUS POU3BOACTBEHHBIX
3arpar.

3. MecTo aucuunuHbl B cTpykrype OOII
JIMCUMITIMHA OTHOCUTCS K YaCTH 00s3aTeNbHBIX UCUUIUTHH broka 1 «/luciuminsel (MOIyn)».
JucuuninHa uzydaercsa Ha 2 Kypce BO 2 CEMECTpE.

W3ydyenue nucUUIUIMHBI Oa3upyeTcsi Ha 3HAHUSX, YMEHMSIX U HaBBIKAX, MOJYyYEHHBIX MpU
OCBOCHHMH NUCHHUIUIMH (Moayner): ®usuka, Xumust, TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTEPUAJIOB.

[lepedyenp nocneayoUMX TUCHUIIMH (MOAYIEH), A KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHHUS
Y HaBbIKH, OpMUpyeMble JaHHOW Y4eOHOH qUCUUIUIMHON (MoayneM): Pe3anne MeTaioB v pexyIui
UHCTpyMeHT; OO0OpyAOBaHME MAaIIMHOCTPOUTENIBHBIX IMPOU3BOACTB; TEXHOJOTMYECKass OCHACTKA;
TexHomorus MalmHOCTPOCHHUS.

4. CTpyKTypa U coiep:KaHue U CIUNINHbI
4.1. CTpyKkTypa IMCIUILIIHH

<
Paznen = o | Pactpenenenue TpynoemkocTH pasena
No JTUCTIUTUTAHEL. § E,( [g (B yacax) 1Mo BuaaM y4eOHOH paboThI ConepxaHue
n/n Dopma 73 3 CaMOCTOSITEIBHOM PabOTHI
MIPOMEKYTOYHOM g = 3 KORTAKTHAL
aTTecTaluu 3 ok | mp | a6 | KUA CPC
1 2 3 4 5 6 7 8 10 11
Kpucrannueckoe
CTpOoeHue [1] cTp. 4-25, [5] cTp. 7-46
METaJJIOB. MOJTOTOBKA K JIA00OPaTOpHOU
! JHedbopmarus u 18 4 4 i 4 ) 10 pabore Nel
paspyleHue
METAJUIOB.
[1] cTp. 25-54, [2] cTp. 32-66
MexaHuueckne MOATOTOBKA K
) CBOHCTBa 18 4 4 i 4 ) 10 JlaGoparopnoii pabote Ne2
METAJJIOB U TecTHPOBaHHMIO 110 pa3aeny
CILTABOB. «Kpucrammueckoe cTpocHHe
METAJUIOB U CILIABOBY.
3 [2] ctp. 83-92, [5] cTp. 68-82
CruiaBel METaJIOB 18 4 4 - 4 - 10 IToaroToBka k 1abopaTopHOMA
pabote Ne3
4 [1] cTp. 62-89 moaroroBka K
JnarpaMMel. nmaboparopHoit pabote Ned
Kpucrannuzanus 18 4 4 - 4 - 10 TecTupoBaHUIO MO pa3ieny:
METAJUIOB. JuarpaMma «kenes3o —
YIIIEpOI».




5 IToaroToBka k mabopatopHOit
JedexTs 18 4 4 - 4 10 paboTe Nes
6 | Bugst
z%ph:ggiigmd [1] ctp. 90-139 noaroToBka Kk
P ’ 18 4 4 = 4 - 10 JlabopartopHnoii pabote Ne6
XHMHUKO- o
KonTponsHoii pabote Nel
TepMHUYecKas
o0paboTka.
7| Cram w crass. [1] Cgég(r)l_ol 3r90’T[0213K(;T§ 90-
MapKupoBKa 18 4 4 I - 10 AT
N JlabopaTopHoii pabote Ne7
cTasei ¥ CIIaBoB. .
KonTponbHo#t pabote Ne2
8 | Homamepsi [1] ctp. 231-299 noaroToBKka
KOMITO3UIIOHHBIE 18 4 4 - 4 - 10 o
K aboparopHoit padbote Ne§
MaTepHabL.
9 DK3aMeH 0,4 4 - = - 04 -
Hroro: 4 32 32 0,4 80
B TOM YHCJIE Yachl
KoHTpoJs 35,6
4.2. Conepxxanue pa3jiejoB Kypca i GopMHUpyeMbIX B HUX KOMIIeTEHIM A
N Pasznen Koambl
u /;1 AUCHHILIAHBI KommnereHuuu U | 3nanua | Ymenus | HaBbikn ®opmMa KOHTPOJIS
HHIUKATOPOB

1 Kpucrannuueckoe cTpoeHue OIIK-1 3ammuTa 1abopaTopHOH
MetaioB. Jledopmarus u 1 1 paboTer Nel.
pa3pymeHne MeTaIoB.

2 OIIK-1, OIIK-5 Tectuposanue mo

pasneny
MexaHudyeckue CBOHCTBa «Kpucrammmicckoe
1,2 1 1 CTPOCHHE METAILIOB U
METAJUIOB ¥ CIUIABOB.
CILJTIaBOB».
3amura 1a60paToOpHOM
paboTsr Ne2.

3 CrutaBbl METaJIOB OIIK-1, OITK-5 1 5 1 3amiura 1abopaTopHOi
(KOMITOHEHTHI CILTABOB). paboTer Ne3.

4 OIIK-1 TectupoBanue 1o

pasneny:
Juarpammel. Kpuctannuzanus | Jnarpamma <oKeme3o —
METAJUIOB. YIIEpOI.
3amura 1a60paToOpHOM
paboTsl Ne4.

5 OIIK-1 3amiura 1ab0paTopHO
Hedexrer 1 1 paboTsr Ne5.

6 OIIK-1, OIIK-5 3amura 1abopaTopHO
Bunst TepMuueckoit 00paboOTKH. paboTer Ne6.
XUMHKO-TepMUYECKas 1,2 1,2 1,2 KouTposbHas pabora
o0paboTka. Nel

7 Cranu u craBel. MapkupoBKa OIIK-1, OTIK-5 Kontponknas padora N:.»Z

N 2 1,2 2 3amiura 1abopaTopHOi
cTaJyiell U CIJIaBOB.
paboTsr No7.
8 [TonmMeps! 1 KOMITO3UITUOHHBIE OIIK-1, OIIK-5 12 12 12 3amiura 1abopaTopHOi
MaTepHabl. ’ ’ ’ paboThr Ne8.
4.3. HamMeHOBaHuUe TeM JIEKIUH, HX CoJepKaHue U 00beM B Yacax

Ne Ne pasnena HaumeHoBaHue Jiekuui Tpynoew-
n/n U CUMILTHHBI KOCTb (4ac)

1. 1. Kpucranmudeckoe cTpoeHre MeTawioB. JledopMmaris u pa3pylicHme 4

METaJUIOB.

2. 2. MexaHnuecKue CBOMCTBA METAJIOB M CIUIABOB. 4

3. 3. CruiaBel METIOB (KOMIIOHEHTHI CILTABOB). 4

4. 4. Juarpammsl. Kpucranmusamys MeTamioB. 4

5. 5. HdedexTs 4




6. 6. Buzpl Tepmudeckoil 00paboTKi. XUMHUKO-TepMUUYecKast 00padoTKa. 4
7. 7. Cranu u cruiaBel. MapKUpoBKa cTanel U CIUIaBOB. 4
8. 8. ITonumepsl 1 KOMIO3UIIMOHHBIE MATEPUAIBI. 4

Bcero 32

4.4. HanmMeHOBaHHMe TeM NPAKTHYECKUX 3aHATHH, HX COJlep:KaHue U 00beM B yacax
IIpakmuueckue 3auamus y4ueOHbIM NIAAHOM He NPe0yCMOMpPEHbL.

4.5. HanmeHoBaHue TeM JIA0OPATOPHBIX padoT, HX Co/lepKaHue U 00beM B Yacax

Ne | Nepaspena Tpynoew-
S — HaumeHnoBaHue J1a00paTOPHBIX padoT KOCTh
(uac)
ATOMHO-KPUCTAIIIMYECKOE CTPOCHHUE METAJIIOB 4
2. 2. Mukpoananus (cranei). 4
Mukpoananu3s (4yryHOB).
3. 3. MakpoaHanu3 uccie10BaHuE U3JI0MOB 4
Ornpenenennie TBEPIOCTH. 4
5. 5. JlnarpaMma «Kene3o — yriepoa» U paBHOBECHBIC CTPYKTYPHI 4
CTaJiell U 4yTryHOB
Juarnoctuka 1e(exToB. 4
7. 7. Hccnenosanue BIIUSIHUS pexuma YIPOUHSIOIIEN 4
TEpPMUYECKOI 00pabOTKM Ha CTPYKTYPY U CBOWCTBA cTajel
8. 8. [lepBruHBIC 1 BTOPHYHBIC TEPMOIUIACTUYHBIE MATEPHAIIBI 4
Bcero 32

5. OueHouyHble MaTEPHAJIbI VISl TEKYIIEr0 KOHTPOJISl YCIEBAE€MOCTH U MPOMEKYTOUHOM
aTTecTally Mo JMCUHUIINHE

J1J1s KOHTPOJISI pe3yabTaTOB OCBOCHUS AUCIUILITUHBI TPOBOASTCS:

— TEeCTUPOBAHUE:

1. «Kpucranmamiyeckoe cTpO€HUE METAIIJIOB U CILJIABOBY

2. Jlnarpamma <«Keye3o — yriaepo.

— KOHTPOJIbHBIE paOOTHI:

1. KonTtponsnas pabora Nel «Da30BbIe U CTPYKTYPHBIE MPEBPALICHUS

2. KontponpHas pabora Ne2 «Omnucanue CBOWCTB CILIaBOBY

— 3aIUTHI JJAOOPATOPHBIX padoT;

- 9K3aMeH.

[Tpumeuanue: OrieHOYHBIE MaTepUabl (TUIIOBbIE BAPUAHTHI TECTOB, KOHTPOJIBHBIX pabOT 1
Ip.) IpUBEIeHBI B 0TAeIbHOM npuioxkennn (POC) k paboyeit mporpaMMe TUCITUATIITAHBI.

[TpomMexyTodHast aTTeCTALHS [0 UTOTaM OCBOSHUS TUCITUTUIMHBI — YK3aMEH.

6. YueOHO-MeTOAM4YeCcKOe 1 HH(pOpPMALIMOHHOE O0ecTiedeHne TN CUUIITHHbI:

a) OCHOBHAafl JINTepaTypa:

1. Komapos, O. C. Marepuanoseaenue B MmammHoctpoenuu: yueOnuk / O. C. Komapos, JI. .
Kepxenuena, I'. I'. Makaesa ; noxa penakuueit O. C. KomapoB. — MuHck : Beimsiimas mkosa, 2009.
— 304 c. — ISBN 978-985-06-1608-1. — TeKcT : 271IeKTpOHHBIH // DNEeKTpOHHO-O0NOIOTeUHAs
cucrema IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/20088.html (gara obpamenus:
11.06.2021). — Pexum goctyna: mist aBropusup. [lonszoBareneit

2. lpsixun, E. . Marepuanosenenue : yueonuk / E. W. Ilpsxun ; nox penakuueii E. 1.
[Tpsixun. — CankTt-IleTepOypr : HanmoHnanbHbIN MUHEPATbHO-CHIPhEBON YHUBEPCUTET «I OpHBII»,
2014. — 424 c. — ISBN 978-5-94211-699-6. — TekcT : 1MeKTPOHHBIH // DIEKTPOHHO-
oubmmoteunas cuctema [IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/71696.html
(mata obpamenus: 11.06.2021). — Pexum moctyna: st aBTOpU3Hp. monb3osareneil. - DOL:
https://doi.org/10.23682/71696



0) 10MOJIHUTEIbHASA JINTepaTypa:

3. DIEKTPOTEXHUYECKOE M KOHCTPYKIIMOHHOE MaTepUaioBeIeHHE : yueOHOe ITOCOOHe 10 Kypey
«DNEKTPOTEXHNUUECKOE ¥ KOHCTPYKIIMOHHOE MaTepUaloBEACHUE» IS CTYIEHTOB JHEBHOW (hOpMBI
oOydeHust HampamieHuss noarotoBku 140400.62 - DneKkTpodHEpreTHKa W IJICKTPOTEXHHUKA /
cocraputenu E. B. Illonuna, A. A. CratuBko. — benropon : benropoackuil rocynapcTBEeHHBbIN
TexHojornueckuit ynusepcutretr um. B.I'. Ilyxosa, O9bC ACB, 2011. — 123 c¢. — Tekcrt :
ANIEKTPOHHBIA //  DnekTpoHHO-OMOnnoTeuHass cucrema I[PR  BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/28422 html (mara oGpamenus: 11.06.2021). — Pexum pocryma: mjs
aBTOPU3UP. MOJIb30BaTENICH

4. 1., Kannucrep Marepuanosenenue. OT TEXHOJIOTUU K MPUMEHEHHUIO. MeTaibl, KepaMuKa,
nosmMepsl : yaeonuk / Yubsam Kammcrep /., IBun Persuu Jx. ; mox penakmueit A. 5. MankuH.
— Camnkr-IletepOypr : Hayunsie ocHoBBI 1 TexHONOTHH, 2011. — 896 ¢. — ISBN 978-5-91703-022-
7. — TekcT : anekTpoHHbIN // DnekTpoHHO-O0ubmmoTeunas cucrema [IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/13216.html (mata oGpamenus: 11.06.2021). — Pexum pmoctyma: s
aBTOPU3UP. OJIb30BaTENICH

5. Marepuanosenenue: YueOnuk 1ist By3oB / b.H. Apzomacos, B.M.Maxkaposa u ap. [Tox o.
Pen. b.H.Ap3omacosa, I'.I'. MyxuHna. 6-¢ u3na., crepeotun. — M.: U3a-so MI'TY um. H.O. baymana,
2004. — 648c.

B) MeTOAMYECKHE YKAZAHUS:

6. [IpakTuKyM 10 MaTepuaIoOBeACHUIO : yueOHOe mocodue no Kypcy «MarepuaaoBeeHue» s
CTYJIGHTOB JHEBHOW (hopmbl 00yueHus crnenunanbHocTed 151001 — TeXHONIOTHS MaITMHOCTPOEHUS,
151003 — WHCTpyMEHTaJbHBIE CHCTEMbBl MAIIMHOCTPOUTENBHBIX Mpou3BoAcTB, 151701.65 —
MIPOCKTUPOBAHUE TEXHOJIOTMYECKUX MauH 1 komruie / coctaButenu E. B. [llonuna, A. A. CtaTuBKoO.
— benropoy : benropoackuii rocyaapcTBeHHbIM TexHOIornueckuil yausepcurer um. B.I'. Illyxosa,
OBC ACB, 2011. — 121 ¢. — TekcT : 27MeKTpOHHBIN // DneKkTpoHHO-O0MOmMoTeyHas cuctema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/28384.html (mata obpamenus: 11.06.2021).
— Pexxum nocrtyna: i1 aBTOpU3Mp. MoJb30BaTelen

7. HosukoB, WM. JI. MarepuanoBenenue. KOHCTpYKLHMOHHBIE M DIIEKTPOTEXHUYECKHE
MaTepuaibl. MaTtepualibl ¥ 3JIEMEHTHI 3JIEKTPOHHOM TexHUKU. [IpakTrkyM K 1abopaTopHbIM paboTam
: yue6HO-MeToanueckoe mocooue / U. JI. HoBukog, P. I1. lukapera, T. C. PomanoBa. — HoBocuGupck
: HoBocuGupckuii rocyaapcTBeHHbIN TexHnueckuit yausepcuret, 2010. — 56 c. — ISBN 978-5-7782-
1479-8. — Tekct : anmeKTpoHHBIHN // DnekTtponHo-Onbroreunas cucrema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/45102.html (nara o6pamenus: 11.06.2021). — Pexxum mgocrymna:
115t apropusup. [lons3oBaTenei

8. Meronnueckue ykazaHus K jabopatopHbiM paboram NelO, 12, 13, 24 mo xypcy
«Martepuanosenenue» / B. U. Cunaesa, A. B. Benumanckuit, C. [[. Kapnyxus [u 1p.] ; mo penakuueit
JI. B. Tapacenko. — MockBa : MOCKOBCKUI TOCYJapCTBEHHBIN TEXHUYECKU YHUBEPCUTET UMEHU
H.3. baymana, 2008. — 32 c. — Tekcrt : a51eKTpoHHBIN // DnekTpoHHO-0uOmMoTeyHas cucrema IPR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/31063.html (mata o6pamenus: 11.06.2021).
— Pexxum nocryna: nisa apropusup. [lonb3oBareneit

) epevyeHb pecypcoB HHGPOPMANMOHHO-KOMMYHUKAIIMOHHOM ceTH UHTEpHeT

1. DnextponHO-OmMbMMOTeuHas cucrema IPRbooks

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

2. DnexTpoHHbIH Katanor HayyHoi Oubnuorexku Mk TY umenn M.T. KanamnukoBa Web
NPBUC
http://94.181.117.43/cgibin/irbis64r 12/cgiirbis 64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21
DBN=IBIS

3. HanwuonanbHas anekTponHas 6ubmuoreka - http://H36.pd.

4. Muposas uudposas oudbanorexa - http://www.wdl.org/ru/

5.  MexayHapoIHbIN WHAEKC HayqHOTo nuTHpoBanus Web of Science —
http://webofscience.com.

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

7. CrnpaBouHo-npaBoBas cuctema Koncynprantllmtoc http://www.consultant.ru/



) TULEH3MOHHOE U CBOOOTHO PacpocTpaHsieMoe MPOrpaMMHoOe o0ecredeHne:
1. Microsoft Office (munienznonnoe I110)

2. LibreOffice (cBoboano pacmpoctpansemoe [10)

3. Doctor Web (nuuiensuonnoe [10)

7. MarepuajibHO-TeXHHYECKOe o0ecnedeHne TUCUUIIMHBI:

1. JIekiimoHHBIE 3aHATHS

VY4eOHble ayIUTOPUHU ST JEKINOHHBIX 3aHATHH YKOMIUIEKTOBAHbI MEOENbIO M TEXHUYECKIUMHU
CpelcTBaMH O0YYCHHUS, CITY>KalTUMU JIUIS TIPEACTABICHHS YadeOHOM nH(pOopMaIiu OOJIBIITON ayTUTOPUI
(mpoeKkTop, 3KpaH, KOMILIOTEP/HOYTOYK).

2. Ilpaktuueckue 3ausaTus (/lpakmuueckue 3auamusi yueOHbIM NIAHOM He NPeOyCMOMPEHbL)

3. JIJaboparopubie pabOTHI.

Jlist maGopaTOpHBIX 3aHATUNA HCTIONB3YIOTCA ayauTopus Ne4(2, ocHaIeHHas CICIYIOITUM
000pyI0BaHUEM:

1. VYuebnHas aymuropus [Uisi TPOBEIEHUS NPAKTUUYECKUX 3aHATHNA: O0O0OpYyJOBaHHE -
KOMIUIEKTHI y4eOHOM MeOenn sl 00yJaromuxcs U MpenoaaBaTelis, T0CKa.
WNurtepaktuBnas qocka EliteBoard WH-83S4 — 1.

[IpoekTop Optoma X305ST — 1 .
Hoytb6yk Lenovo G50-45 — 1 mir.

Kononkn Sven SPS-611S — 1 wir.
Muxkpockon Levenhuk DTX500LCD — 4 mi.
Trepnomepsr TOMII — 3 .

Teepnomep TK-2 — 2mir.

. Tepnomep TM-2 — 2 wr.

10. Ynbrpa3BykoBoii nedexkrockon Y 19812 — 1mr.

11. Becwsr BJIT-1000/0,05MTI'4 — 1.

4. CamocrosTenbpHas padboTa.

[TomemeHust I CaMOCTOSITENBHONW pabOThl OCHAIICHBI KOMIBIOTEPHON TEXHHUKOW C
BO3MOXXHOCTBIO TOJKIIIOYEHHS K ceTH «VHTepHEeT» U JAOCTYNOM K 3JIEKTPOHHOW MHGPOpPMAIMOHHO-
obpazoBarensHoit cpene PI'BOY BO «MxI'TY umenn M.T. Kanamankosa.

[Tpu HeoOxoaumocTu pabodast mporpaMma JUCIUTITUHBI (MOIYIIS) MOYKET OBITh aJanTHpPOBaHa
Uit o0ecriedeHus: 00pa3oBaTENBHOTO MPOIECCa MHBATUIOB U JIUI] C OTPaHUYCHHBIMU BO3MOKHOCTSIMH
3I0pOBbs, B TOM 4HCIE Juisi OOydyeHUs C MPUMEHEHHEM JHUCTAaHIMOHHBIX 00pa30BaTEIbHBIX
TexHonoruit. Jlnmst 3TOoro TpedOyercs 3asBIEHUE CTyJAeHTa (€ro 3aKOHHOTO TPEICTaBUTENs) U
3aKJII0YEHNE TICUXO0JIOTO-MeAnKOo-Tieaarornueckoit komuccuu (IIMIIK).

DO N Lk W



JIner cornacoBanusi padodeil mporpaMmMbl JUCIUIIIMHBI (MOYJIsI) HA y4eOHBIH roj

PaGouas mporpamma nucuurinHbl (Moayss) «MaTepuanoBeneHUe» MO HAMpPaBICHUIO MOATOTOBKHU
(cnenuanbHOCTH) 15.03.05 «KOHCTPYKTOPCKO-TEXHOIOTUYECKOE obecrnieueHue
MalIMHOCTPOUTENbHBIX ~ MPOU3BOJCTB» MO  HampaBlieHHOCTH  (mporpamme)  «TexHomorus
MalIMHOCTPOEHUS COTIaCOBaHa HA BEJICHNE YIeOHOTO TIpoIiecca B y4eOHOM roay:

«Coznacosanon:
Yueonwin 3a6edyrowuii kageopoti,
200 omeemcmeentotu 3a PIIJ]

(noonucey u oama)

2022 -2023
2023 - 2024
2024 — 2025
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Ipuiio:xxkenune K padoueii nporpamMmme
JUCIHUIIMHBI (MOYJIfA)

I'ma3oBCcKHi HMHKECHEPHO-DKOHOMHYECKIH HHCTUTYT ((hriran)
DenepanbHOrO TOCYAaPCTBEHHOTO OIOIKETHOr0 00pa30BaTeIbHOIOY4PEKIACHUS BbICILIET0 00pa30BaHUs
«MxeBckuil rocy1apCcTBEHHBINM TexHn4Yeckni yHuBepcuteT uMmenn M.T. Kanamnukosa»
(F'UBU (punman) ®I'BOY BO « kI TY umenu M.T. Kanamanukosay)

OueHoynble cpeacrea
10 JMCUMILIHHE

Mamepuanoseodenue

Hanpasienue: 15.03.05 «KoHCTPYKTOPCKO-TEXHOIOrHYeckoe oOecreyeHne MaInHOCTPOUTEIbHbBIX
IIPOU3BOJICTBY

HaIpPaBJIEHHOCTH (Iporpamma): TeXHOIO0rMsl MalTMHOCTPOEHUS

ypOBeHb 00pa3oBaHus: DakagaBpuat
dbopMa oOyueHus: ouHas

061112151 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT: 5 3a4eTHBIX SAMHMIILI
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OueHoYHBIE CPeICTBA
OnenuBanue GopMUPOBAHUE KOMIIETCHIIUN TPOU3BOAUTCS Ha OCHOBE PE3YJIHTATOB O0yUCHUS,
MIPUBEJICHHBIX B I1. 2 padoueii mporpammbl 1 @OC. CBsa3b pa3nenoB KOMIETEHIIUNA, HHIUKATOPOB H
dbopM KOHTpOJIS (TEKYIIET0 W MPOMEKYTOYHOIO) yKazaHbl B Tabmuie 4.2 pabouell mporpaMMmsl
JUCIUILTAHBI

OHGHO‘IHHG cpeacrBa COOTHCCCHBI

WHIMKATOPaMH JIOCTH)KEHUSI KOMIIETEHIIMI MTPe/ICTaBICHbI HIDKE.
s kaxcoo2o unHoukamopa OOCMuUdNCeHUsi KOMNnemeHyutl, yKkasaumozo 6 pazoene 2 PIIJ],
npUBOOAMCA. KOO U HAUMEHOBAHUe UHOUKAMOPA, COOMBEMCMEylouue emy pe3yivbmamvl 00y4eHus
(BHaHUsL, yMeHUs U HA8bIKU) U hopmbl Konmpoas (mabauyel 4.1 u 4.2).
Ecnu npu oceoenuu oucyuniuHvl npeodycmMampueaemcs nposeoeHue HeCKOIbKUX 6U008
meKyujeco KOHmMpois (HecKONbKO 1abOpamopHuIX pabom, APAKMU4eckux pabom, KOHMPOTbHBIX
pabom u m.o.), He0obX00UMO 88eCmU HYMEPAYUI0 pabom u COOMHeCMU UX C pe3yibmamam 00y4eHus.
Oyenoynvle cpedcmea 00NAHCHBL COOMBEMCMBOBAMb NPOBEPAEMBIM PE3VIbMAmMam 00y4eHuUsl.

C pe3ylibTaTaMUu O6y‘-I€HI/I}I Io JUCHUIIIIMHEC H

Ne Pe3ynabTaT 00y4yeHus @opMBbI TeKylIEro U
Koapl koMneTeHIIUM U HHANKATOPOB

n/n (3HaMUA, yMeHUus U HA8bIKU) NMPOMEKYTOYHOT0 KOHTPOJIS

1 OIIK-1.1. ®u3uvecKyro CyIHOCTh 31. ®U3NIECKyI0 CYIIHOCTh TecTUpOBaHKE MO Pa3IEny
SIBIICHUH, IPOMCXOAAIIUX B MaTepranax SIBJICHUH, TIPOUCXO/ISIIIHNX B «Kpucraminieckoe CTpoeHue
B YCIIOBUSX NMPOU3BOACTBA U MarepHanax B yCIOBHUIX MCTaJIJIOB U CILIaBOB»
SKCIUTYaTALMH W3IeNH U3 HAX TI0J TIPOM3BOICTBA U SKCILTYaTALIUN Tecruposanne no pasaeny:

Z N JluarpamMma «GKele3o — yriiepojiy.

BO3CHCTBUEM BHEITHUX (haKTOPOB M3ZIETAH U3 HUX TIOL Kowtposbuas padora Nel
BO3JICUCTBUEM BHEIIHHX JlaGopatopusie paboTs! 1-8
¢paxropos. DK3aMeHAILOHHBIE BOIIPOCHI
H1. HaBwsikamu BeIOOpa
BapHaHTOB PALIMOHAIBHOTO
WCTIOJIB30BaHUS CHIPHEBBIX H
SHEPreTUIECKUX PECYPCOB B
MaIIHHOCTPOCHHH.

2 OIIK-1.2. BeiOupaTh MaTepuansbl, 31. ®u3nvecKyro CyIHOCTh TecTupoBaHue 10 pazleny
OIICHUBATh U TIPOTHO3UPOBATH SBIICHUH, TIPOUCXOAAIINX B «Kpucrammmyaeckoe cTpoeHne
MTOBEJICHUE MaTepHaja U IPUIUHBI MaTepHajjax B YCIOBHUIX METaJJIOB U CIIJIABOBY
OTKa30B MPOIYKINH OT BO3CHCTBHUSA MIPOM3BOJICTBA M AKCILTyaTaIlH KonrponsHas padora Nel
Pa3IUYHBIX 3KCILTYaTaIIMOHHBIX W3IENUi U3 HUX TIOJ KonrponbHast padora Ne2
(hakTopoB BO3JICHICTBUEM BHEIIHUX JlabopaTopHbIie pabOTHI

(hakTopoB. 2,6,7,8
32. OCHOBHBIE 3aKOHOMEPHOCTH, OK3aMEHAIIOHHBIE BOTIPOCHI
JIEHCTBYIOIIKE B IIpoLiEcce

KOHCTPYNUPOBAHUS U

MPOEKTUPOBAHUS

MAaIIMHOCTPOUTEIBHBIX U3/,

V1. Bribupats Marepuasl,

OIICHUBATh W IPOTHO3HPOBATH

MOBEJICHHE MaTepuaia u

MPWYIHHBI OTKA30B MPOAYKINU OT

BO3ACUCTBHS Pa3IUIHBIX

SKCIUTYaTallMOHHBIX (PaKTOPOB.

H1. HaBwsikamu BeIOOpa

BapHaHTOB PAllMOHAIBHOTO

HCIIOJIb30BaHMsI CHIPHEBBIX H

SHEPreTUUECKUX PECYPCOB B

MAaIIMHOCTPOCHHH.

3 OIIK-1.3. HaBbikamu BeIOOpa BapuaHToB | 31. ®dU3nUECKyIO CYIIHOCTD Tectuposanue no pasjeny
panKroOHaIBHOTO UCIOJIL30BaHUS SIBIICHUH, TPOUCXOASAIIUX B «Kpucramnyeckoe ctpoerne
CBIPBEBBIX M JHEPIETUYCCKUX PECYPCOB B | MaTepHUaliax B YCIOBHUSIX MCTajlIoB 1 CILIaBOB»
MaIIMHOCTPOCHUH MPOU3BOJICTBA U IKCILTyaTaI[H Konrponnas padora Nel

. JlaGoparopHsie paboTsl 1-3, 6-8
VISZICTIMIH |3 HIX TIOX OK3aMeHAIMOHHBIE BOTIPOCHI
BO3JICHCTBHEM BHEIIHUX
(axTOpOB.

12



32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIEHCTBYIOIIKE B IIpOLIECCce
KOHCTPYHPOBAHHA U
MIPOEKTHPOBAHUS
MAaIIHHOCTPOHUTEIBHBIX M3ICIIHH.
V1. Beibuparts MaTepuaribl,
OIICHUBATh U IPOTHOZUPOBATH
MOBE/ICHUE MaTepHraja u
NPUYUHBI 0TKA30B ITPOIYKINH OT
BO3JICHCTBYSI Pa3IMYHBIX
9KCIUTyaTallMOHHBIX (DaKTOPOB.
V2. IIpumenarts
€CTECTBEHHOHAYYHbIE 3HAHUS IS
KOHCTPYHUPOBAHHSA U MIPOESKTHBIX
pacyeToB U3ETui
MAaIIHHOCTPOCHUSI.

H1. HaBsikamu BeIOOpa
BapUaHTOB PAI[MOHAIBEHOTO
MCIIOJNIb30BaHMSI CHIPHEBBIX U
9HEPreTHIECKUX PECYpCOB B
MAaIIHHOCTPOCHHH.

H2. HaBbIkaMu KOHCTPYHUPOBaHUS
Y TIPOEKTHBIX PacueTOB M3/ACIHA
MAaIIMHOCTPOCHHUS, ONPEICTICHHS
MPOU3BOJICTBEHHBIX 3aTpar.

OIIK-5.1. OcHOBHBIE 3aKOHOMEPHOCTH,
JIEHCTBYIOIINE B MIPOLIECCE
KOHCTPYHPOBAHUS ¥ IPOESKTHPOBAHHMS
MaIIMHOCTPOUTEIBHBIX H3CITHH.

31. du3nyeckyro CyLUIHOCTb
SIBIICHHUY, TIPOUCXOASIINX B
MaTepHaax B YCIOBUIX
MPOU3BOJICTBA U DKCILTyaTaIlHH
HU3JIEJINI U3 HUX TI0]
BO3JE€UCTBHEM BHEIITHUX
(haxTopoB.

32. OcHOBHBIE 3aKOHOMEPHOCTH,
JIEHCTBYIOIIKE B IIpoLiEcce
KOHCTPYUPOBAHHS U
MPOCKTHPOBAHUS
MAaIIHHOCTPOHUTEIBHBIX M3/ICIIHH.
V1. BeiOuparts MaTepuaribl,
OIICHUBATh W IPOTHO3UPOBATH
MOBEJICHHUE MaTepuaia u
MPUYIUHBI OTKAa30B MPOAYKIIUH OT
BO3ACUCTBHS Pa3IUIHBIX
IKCIUTYaTalMOHHBIX (DAKTOPOB.
V2. IIpumenarts
€CTECTBCHHOHAYYHBIC 3HAHUS JIIIS
KOHCTPYHUPOBAHHS U MPOCKTHBIX
pacyeToB u3eNuii
MAaIIHHOCTPOCHUSI.

H1. HaBsikamu BEIOOpa
BapHaHTOB PALIMOHAIBHOTO
WCTIOJIB30BaHUS CHIPHEBBIX H
SHEPreTUIECKUX PECYPCOB B
MAaIIHHOCTPOCHHH.

H2. HaBbIkamu KOHCTPYHPOBAHUS
Y TIIPOEKTHBIX PacueTOB M3ACIHA
MAaIIHHOCTPOCHHUS, ONPEACTICHHS
MPOM3BOJICTBCHHBIX 3aTpar.

TectupoBanue 1o pazueny
«Kpucrammueckoe cTpoeHne
METAJIJIOB U CILIaBOBY»
KontponpHas padora Nel
KonTponbHast padoTta Ne2
Jlaboparopnsie paboTsr 2,6,7,8
OK3aMeHAIIMOHHBIE BOTIPOCHI

OIIK-5.2. [TpumeHATh
©CTCCTBCHHOHAYYHBIC 3HAHUS IS
KOHCTPYHUPOBAHUS U TIPOSKTHBIX
pacyeToB U3JENHi MAIIMHOCTPOCHHSI.

31. ®u3nN4eCKyo CYIIHOCTh
SIBIICHHUY, TIPOUCXOASIINX B
MaTepHaiax B YCIOBUAX
MIPOM3BOJICTBA U IKCTUTyaTAIHH
W3JICIHI U3 HUX T10]T
BO3JE€NCTBHEM BHEITHUX
(hakTopoB.

KonTponpHast padora Nel
KonrponbHas padora Ne2
JlaGopatopHbIe paboThI
3,6,7,8
OK3aMeHaIOHHEIE BOTIPOCHI
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32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIEHCTBYIOIIKE B IIpOLIECCce
KOHCTPYHPOBAHHA U
MIPOEKTHPOBAHUS
MAaIIHHOCTPOHUTEIBHBIX M3ICIIHH.
V1. Beibuparts MaTepuaribl,
OIICHUBATh U IPOTHOZUPOBATH
MOBE/ICHUE MaTepHraja u
NPUYUHBI 0TKA30B ITPOIYKINH OT
BO3JICHCTBYSI Pa3IMYHBIX
9KCIUTyaTallMOHHBIX (DaKTOPOB.
V2. IIpumenarts
€CTECTBEHHOHAYYHbIE 3HAHUS IS
KOHCTPYHUPOBAHHSA U MIPOESKTHBIX
pacyeToB U3ETui
MAaIIHHOCTPOCHUSI.

H1. HaBsikamu BeIOOpa
BapUaHTOB PAI[MOHAIBEHOTO
MCIIOJNIb30BaHMSI CHIPHEBBIX U
9HEPreTHIECKUX PECYpCOB B
MAaIIHHOCTPOCHHH.

H2. HaBbIkaMu KOHCTPYHUPOBaHUS
Y TIPOEKTHBIX PacueTOB M3/ACIHA
MAaIIMHOCTPOCHHUS, ONPEICTICHHS
MPOU3BOJICTBEHHBIX 3aTpar.

6 OIIK-5.3. HaBbIkaM¥ KOHCTPYUPOBaHHUS
U IPOEKTHBIX PACUETOB U3ACIUHA
MAaIIMHOCTPOEHHUS, OIpEACTICHUS
IIPOU3BOJICTBEHHBIX 3aTparT.

31. du3nyeckyro CyLUIHOCTb
SIBIICHHUY, TIPOUCXOASIINX B
MaTepHaax B YCIOBUIX
MPOU3BOJICTBA U DKCILTyaTaI[H
HU3JIEJINI U3 HUX TI0]
BO3JE€UCTBHEM BHEIITHUX
(haxTopoB.

32. OcHOBHBIE 3aKOHOMEPHOCTH,
JIEHCTBYIOIIKE B IIpoLiEcce
KOHCTPYUPOBAHHS U
MPOCKTHPOBAHUS
MAaIIHHOCTPOHUTEIBHBIX M3/ICIIHH.
V1. BeiOuparts MaTepuaribl,
OIICHUBATh W IPOTHO3UPOBATH
MOBEJICHHUE MaTepuaia u
MPUYIUHBI OTKAa30B MPOAYKIIUH OT
BO3ACUCTBHS Pa3IUIHBIX
IKCIUTYaTalMOHHBIX (DAKTOPOB.
V2. IIpumenarts
€CTECTBCHHOHAYYHBIC 3HAHUS JIIIS
KOHCTPYHUPOBAHHS U MPOCKTHBIX
pacyeToB u3eNuii
MAaIIHHOCTPOCHUSI.

H1. HaBsikamu BEIOOpa
BapHaHTOB PALIMOHAIBHOTO
WCTIOJIB30BaHUS CHIPHEBBIX H
SHEPreTUIECKUX PECYPCOB B
MAaIIHHOCTPOCHHH.

H2. HaBbIkaMu KOHCTPYHUPOBaHUS
U MIPOEKTHBIX PACUCTOB M3CIIHMA
MAaIIMHOCTPOEHHS, OIPEICIICHHS
MPOU3BOJICTBEHHBIX 3aTpar.

KonrponsHast padora Nel
KonrponbHast padora Ne2

JlabopaTopHsie paboTsl 6,7,8

3K3aMeHaHI/IOHHHe BOIIPOCHI

TunoBble 3a1aHNs 1JI OLleHUBAHUS (DOPMHUPOBAHUSA KOMIIETEH Uil

Haumenoeanue: rx3aMeH

Ilpeocmaenenue 6 @OC: nepedyeHb BOIIPOCOB
Ilepeuens 6onpocoe 0ns nposedenusn IK3amena:
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1. Kpucmannuueckoe cmpoeHue Memainnos.

2. Ilonumopguszm memannos.

3. Kpucmanausayuss memannos. Mexanuzm, Kpugvle oxaadcoeHus, 6IusHUue cKopocmu
OXNAAHCOEHUA HA YUCTIO YEHMPO8 KPUCMATUZAYUYU U OUCNEPCHOCTNb cmpyKmypbl. upgy3us.

4. Maxpoananuz. Hasznauenue, memoovl 8vlAGIeHUs MAKpocmpykmypul. [eghexmul,
gvlAsIsieMble NPU MAKPOAHAIU3e.

5. Muxpoananuz. Memoouxa npucomogieHus waugh)o8 u eviaeieHuss MUKPOCMPYKMYpLL.
Hasnauenue. Buovi muxkpoananusa.

6. Ynpyeas u nnacmuueckas oegpopmayus.

7. Paspywenue. Mexanuzm u newnue npusHaKu Xpynkozo u 653K020 paspyuleHull.

8. Hcnwimanue na pacmsicenue.

9.  Teepoocmv memannos u mMemoowvl ee OnPedeeHusl.

10. CéAa3b mexaHuueckux xapaKkmepucmux ¢ 9KCNLyamayuoHHbIM HO8e0eHUeM Memaios.

11. Kopposuss memannos. Buodei «ropposuu. Medxckpucmaniumuas Kopposus u ee
npeoynpesicoeHue.

12. Cnnasvl memannos. Buowvi 83aumooeticmsusi KOMNOHEHMO8 CHIA8d: meepovle pacmeopul
(3amewenus, 6HeOpeHUs), XumuiecKue coeOUHeHUs, MexaHuyecKue cmecu.

13. Juacpamma «Fe — Fe3;Cy: ycnosus nocmpoenus, KOMNOHEHMbl U (ha3bl, UXx cmpoenue u
ceoticmea.

14. Huacpamma «Fe — Fe;Cx: ¢haszosvle u cmpykmypHuvle npeepawjeHus 8 CmaJsx.

15. JQuacpamma «Fe — Fe;Cy: ¢pazosvle u cmpykmypHbie npeepaujenus 8 4yeyHax.

16. Kpucmannuzayus u cmpoenue cmanvHo2o ciumka. Popmel 006pazyiomuxcs Kpucmaiios.
Jlukeayusi.

17. Usmenenue cmpykmypol u ceolicmé cmanu npu zopadeti oegpopmayuu. Anuzomponus
2opsauedepopmuposanHo2o memaid.

18. Uszmenenue cmpykmypol u c80UCME cmanu npu Xoni00uou odepopmayuu. Haxnen u
pexpucmaniuzayus. Kpumuueckas cmenens oeghopmayuu.

19. Usmenenue cmpykmypul u c80UcCme Cmaiu npu céapke u MexaHuieckou oopabomke.

20. Tepmuueckas obpabomka Kax cpeocmeo NpuOaHus O0emaisim HeoOX0OUMbIX CBOUCMS.
Omanst mepmoobpabomxu.

21. Ilpespawenus 6 yenepooucmoti cmanu npu Hazpese. Kpumuuecxue mouxu.

22. Pocm 3epua aycmenuma. Ilepecpes u nepeoicoe.

23. Ilpespawenus 6 yenepooucmoi cmanu npu oxiaxcoenuu. Mzomepmuueckuii pacnao
aycmenuma. C-kpusas.

24. Omoscue. Temnepamypa Hacpesa, CKOpOCMb OXNANXCOeHUs, NOJyYyaemvle CMpPYKmypd u
ceoticmea. Buowlr omorcuea u ux nasnauenue.

25. Hopmanuszayus. Temnepamypa wHacpeea, noayuaemvie CmMpPYKmMypbl U CEOUCMEA.
Hasznauenue.

26. 3axanxa cmaneii: 86100p memnepamypsl Hazpesa 0/ 00- U 3a36MEeKMOUOHBIX CIalel,
GIUAHUE MEeMNEPAmypbl U ONUMETbHOCMU HA2Pe8a U 8bl0EPHCKU HA KAUeCMB0 3aKAIKU.

27. 3akanxa cmaneii: cnocobbl 0X1axHCOeHUs, 3aKAI0UHble CPedbl, NOLyUaemble CMPYKMYpbl U
ceoticmea.

28. Buowl 3akanku: 6 08yx cpedax, Cmynenuamas, u30mepMuiecKasl.

29. Omnyck 3axkanennot cmanu. Ilpespawenus npu omnycke. 3agucumocms c80UcCme om
memnepamypsl OMnycKa.

30. Heghexmvr mepmoobpabomxku.

31. Ilosepxnocmuas 3axanxka cmaneti ¢ nacpeeom TBY. Haznauenue, ocobennocmu nazpesa,
nozyuaemsie c80UCMaa.

32. llosepxnocmuas 3akanka cmaneu ¢ 2a30NI1AMEHHbIM HA2PeBoM U Cmainell ¢ NOHUNCEHHOU U
pe2nameHmupyemou NpOKAIU8AeMOCMbIO.

33. Lemenmayus. CywyHocms npoyecca, noayuaemvle C80UCMEa, HA3HAYEHUe.

34. Azomuposanue. Cywnocmo npoyecca, noiydaembvie c0UCMEa, HA3HAYEHUe.

35. Humpoyemenmayus. Cywmnocms npoyecca, noayyaemvle C8OUCMBA, HA3HAUEHUE.
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36. MawunocmpoumenvHole cmanu u cnaagvl. Knaccuguxayusa no xumuueckomy cocmagy,
Kauecmasy, npo4HOCMU, HA3HAYEeHUIo U Op.

37. Mapkuposxka mMauunocmpoumenbHovlx Mamepuaios (cmanet, 4yeyHo8, AlOMUHUEBbIX U
MEeOHbIX CNIIAB08)

38. Bnusanue yenepooa u noCmosiHHuIX nNpumecell Ha C8OLUCMBA YelepoOUCmvlX CImael.

39. Koncmpyxyuonmusie yenepooucmoie cmanu. Mapku u ooracmu npumeHeHus.

40. Bausnue necupyowyux 21eMeHmos Ha C80UCMEa KOHCMPYKYUOHHBIX 1e2UPOSAHHBIX CIaell
(0bwue nonodcenus).

41. Bnusnue nauboniee yacmo NpuUMeHseMblX 1e2UPyrouux 21eMeHmo8 Ha C80UCMEa cmaiel.

42. Vayuwaemvle yenepooucmoie u 1e2uposantbvle cCmaiu 01 0emaneil MauuH.

43. Cmanu 011 pexicywe2o UHCmpymMeHma. y2nepooucmole, 1e2upo8antule, ObLICMpPOpexcyuue.

44. Tsepovie cnnaswl. Pedcywue ceepxmeepovie mamepuansl. Pedxcywas MunepaioKepamuxa.

45. Kopposuonuno-cmotikue cmanu. Ilpunyunvl obecneuenusi KOppo3UOHHOU CIMOUKOCMIU.

46. Anmomunuti u eco cnaasvl. Knaccuguxayus. /legpopmupyemoie cniagol, ynpoutsemvie
mepmooopabomxkoll.

47. Antomunuegvie cniagvl. oegpopmupyemvie Cniasbl, He YNPoUHAeMble MepMOoOPAOOMKOLL,
JumetiHvle Cniagol.

48. Meow u meonvie cnaasuvl. Knaccugurxayus meonvix cniasos. Jlamynu.

49. Bpouswi: cocmas, ceoticmea, HasHa4deHue.

50. Tuman u eco cnaaswl. Ceoticmea, HazHaAYeHUe.

51. Tyeonnaexue memannvi (6016hpam, MoarubOeH) u ux cniaswl.

52. IInacmuueckue maccol: 8U0bl, C80UCMBA, NPUMEPDL NPAKIMUYECKO20 NPUMEHEHUSL.

53. Cmexno: neopeanuueckoe, opeanuueckoe, CUmMaivl, MEMAIIU4ecKue cmexid.

54. Komnosuyuonnvie mamepuanvl: NpuHyun noydeHus, cmpoenue, ceoucmsa. Ilpumepsi
KOMNO3UYUOHHBIX MAMEPUATOB.

[Tpumep Oumnera K IK3aMeHY:

buner Nel:

1. Kpucmannuueckoe cmpoenue Memaniog: Memalludeckuii Mmun  Ccesa3u,  6uUovl
KPUCANIUYECKUX YeeK, UX napamempul. AHU30mMponus KpUcmaiios.

2. Tepmuueckas obpabomra. dmanvl mepmooopadbomxu.

3. Mawunocmpoumenvuvie cmanu u cniuasvl. Knaccugukayus no xumuueckomy cocmasy,
Kauecmay, npo4HOCMU, HASHAYEeHUIO U Op.
Kpumepuu oyenku:
[IpuBenens! B pazaene 2

Haumenosanue: TecT «ATOMHO-KPUCTAIUTMYECKOE CTPOSHUE METAILIOB)
Ilpeocmaenenue ¢ @OC: niepeueHb BONPOCOB 110 pa3jieiaM IUCLHUILIMHbI
Bapuanmot mecmoas:

1. Hazoeume ocHo6Hble npusHaKu Memaiios.

2. Hazosume 21a6Hy10 0cOOEHHOCHb MEMALIUYECKO20 MUNA CE5A3U MeHCOY AMOMAMU.

3. B kakux eOunHuyax uzmepsomcs pasmepsbl amomos U KpUCMmaiiudeckux syeex?

4. Yem 0b6vsCHACMCA NOBBIUEHHASL JIEKMPONPOBOOHOCHb MEMALI08?

5. Kaxas uz mpex Kpucmaniuueckux aieex umeem Haumenvuiyro niomuocms ynakosku: OLK,
T'IK unu cexcaconanvhasn?

6. Kaxas uz mpex kpucmaniuieckux aiueex umeem Haubonvuiyto nromuocms ynaxosku: OLK,
T'IK unu cexcaconanvhan?

7. CKObKO amomos8 Npuxooumcs Ha OOHY KPUCHMALIUYECKYIO AYeUuKy muna o0bemHo-
YeHmpuposanHozo Kyoa?

8. Ckonbko amomos npuxooumcsi Ha OOHY KPUCMALIUYECKYI0 AYeuKy  muna
epaneyeHmpuposanHozo Kyoa?

9. CKoIbKO amomo8 npuxooumcsi Ha 00HY 2eKCA2OHALHYI0 KPUCMALIUYECKYIO AYelKY?

10. Pacnonoscume ocrHosHvle munsl kKpucmaiiudeckux syeex memannos (OLK, 'K,
2eKCA2OHANBbHYIO) 8 NOPAOKE YBeNUdeHUsl KOTUYECmEd 00pa3yVIouux ux amomos.
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11. Ymo nonumarom noo nonumoppuwim npespawjeruem?

12. Kax npoucxooum noarumopguoe npespaujerue (mexanuzm)?

13. Kaxue u3 nepequcieHHbiX HUdce Memaiilos umerom noaumopusie npeepaujenusa: Fe, Ti,
Al, Cu, Sn?

14. Kakoii u3z nepeducieHHbIX Huxjce Memaios He umeem noaumopgnvix npespaweruii: Ti, Cu,
Sn?

15. Kak usmensemcs yoenvuwviti 00bem npu notumopgruom npespaujenuu Feq— Fey?

16. Kak usmensemcs yoenvuwviii 06vem npu norumop@dHom npespaweruu Fey—> Feq?

17. Yeenuuusaemcs unu ymenvuiaemes amnaumyoda Ko1ebanutl amomos OmHOCUMENbHO Y3108
KPUCANIUYECKOU PeuemKy npu No8blueHUuU memnepamypvl?

18. C kakum npoyeccom, npoucxooauum Ha AmMOMHOM YPOBHe, C8A3AHO YMeHbUleHUe
NPOYHOCMU U Y8eudeHUue NAACMUYHOCIY MEeMAaaI08 NPU NOBbIUEHUU meMnepamypbl?

19. Ymo npoucxooum ¢ memnepamypou 8 MOMeHmM nepexood U3 meepooco 8 HCUOKoe
cocmosnue?

20. Ymo npoucxooum c memnepamypou 8 MOMEeHM nepexooa u3 H#uoko2o 8 meepooe
cocmosinue?

21. B kakom cocmosiHuu Haxo0samcs amomvl cpasy nocie pacniasieHus memania?

22. B kaxom cocmosiHuu HaxoO0amcs amombl HCUOKO20 Memaild, HAcpemoz20 3HAYUMENbHO
gbluLe MOYKU NAABTeHUs?

23. B kakom cocmosiHuu Haxo0smcs amombl HCUOKO20 Memalia npu memnepamype, O1u3Kou
K moyKe 3ameepoesanus?

24. Yem obwscuaemcs Hanudue 20pu30HmMaibHOU RIOWAOKU HA KPUBOLL OXJLAHCOEHUSL B0 8PeMS
3ameepoesanusi memania?

25. Hauunas ¢ xakoeo MomMeHmMa KpUCMALIUZVIOWUIICS MEMAl CYUMArom HaxoO0auumcs 6
meepoom cOCmoaHuu?

26. Hauunasa ¢ kako2co MomeHma NAAGAWULC Memal CYumarom Haxo0awuMcs 8 HUOKOM
cocmoanuu?

27. Kakoso kpucmannuueckoe cmpoenue peaibHo2co Mmemanuna?

28. Kaxue memannvl mo2ym o6pazosuléams mexicdy codotl meepovie pacmeopul 3amMeeHus ¢
Heo2paHuyeHHOU pacmeopumMocmsio?

29. Ilpu Kkakux ycnosusx memanivl o00pazyiom meepovie pacmeopvl 3aMeujeHusi ¢
02PaAHUYEeHHOU PACMBOPUMOCTbIO?

30. Kakue snemenmul Mocym o6pazoevbiéams ¢ MEMaiiamu meepovie pacmeopsvl 6HeOpeHus?

31. Ilpu kaxkux yciosusax Mmemaiivl He 00pazyiom meepovix pacmeopos Heopenus?

32. B kakux mecmax Kpucmaiiuieckou peuemku Haxo0samcs amomvl pacmeopenHo20
J/leMeHma npu 00pa308aHuL MeepobIX pacmeopos eHeOpeHUs?

33. B Kkakux mecmax KpUcmaiiuyeckou peuemKy HAaAX00Amcs amombl pPACMBOPEHHO20
Memanna npu o6pazoeanuy HenPepPbIBHLIX MEEPObIX PACMBOPO8 3aMeueHUs?

34. Cseoboonoe npocmpancmeo 6 OIL[K-pewemke (6oxoevle oxmaszdpuieckue NOIOCMU)
npumepno 6 1,5 paza menvute, yem 6 I'l{K-pewemke (6nympennuil 00vem kyoa). Kaxou npaxmuuecku
SHAUUMbIU NPOYECC 3a8UCU OM IMOU PASHUYbL!

35. Kakue u3 pacmeopenHvix amomos (6HeOpeHHble Ul 3amMewarujue) cuibHee UCKaicarom
peutemky, mopmo3sam OUCIOKAYUU U NOGLIULAIOM NPOYHOCTNL?

36. Kakotl uz meepovix pacmeopos obaadaem HauboIvuel NPOYHOCHbIO: MEepOblil pACEop
3ameweHusi ¢ He02PaHUYeHHOU PacmeopUMOCMbIO, MEEPObIli PACMBOP 3aMEeUeHUs C 02PAHUYEHHOU
PACMBOPUMOCIbIO UL MBEPObLU PACMBOD BHEOPEHUs?

37. Kaxoii uz meepovix pacmeopos obiadaem HaumMeHblel NPOYHOCIbIO. MEePOblll pACMBEOp
3ameweHusi ¢ HeO2PaAHUYeHHOU PaAcCmMEOPUMOCbIO, MEEPObIE PACMEOP 3aMEUWeHUs C 02PAHUYEHHOU
PAcmeopumMocmyvio Uil meepobvlii pacmeop eHeopeHus?

38. Kak c¢ nogviuieHuem cooepxcanusi npumeceu MeHAemcs ﬁ »L) npournocms (1),
naacmuunocmo (Iln), memnepamypa niaenenus (T)?

39. Kakos mexanuzm oughghyzuu amomos ¢ manvim ouamempom (C, H, N)?
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40. Kaxoe enuanue Ha oug@y3uio amomoe okaswviéaiom oegexmol KpUCMaiiuieckol peuemsu
No 2panuyam 3eper 8 pearbHOM NOTUKPUCMATIUYECKOM Memaie?

41. Kax npoucxooum 6 Kpucmaniuyeckou peuiemke ou@@yzus amomos, umerowux oauskue
amommsvie paouycovl ¢ amomMamy OCHO8HO20 Memaina?

42. Kax eedym cebsi amomvl 8 KpUCMANIUYECKOU peuilemKe Nocie CHAMuUS HApy3Ku npu
ynpyeou degpopmayuu?

43. B kakoil pewiemke ne2ue 0Cyuwecmeisiemcs niacmudeckas oegpopmayusi: 8 uoeanivHou (bes
Oeghekmos) unu ¢ Hanruyuem 6aKaHCull, OUCIOKAyuLl u op.?

44. Ilo HanpaséneHuio KaKux NIOCKOCMel KPUCMALIUYECKOU peuemKu Hauboaee 1e2Ko
npoUCXooum nepemewerue amomos npu oegpopmayuu?

45. Kak 6edym cebsi amombul 8 KpUCMALIUYECKOU peulemKe npu niacmuyeckou oeghopmayuu?

46. Kax usmensomes (1) mexanuueckue Xapaxkmepucmuky Memaina npu Hakiene?

47. B kaxom ciyyae nompebyemcs 6oabuiee ycunue: npu paspyueHuu Memaiia nymem
ompuléa unu nymem cpeza?

48. Yem obycnosnena anuzomponus peanbHo2o memainia?

49. Kaxoil mun kpucmaiiuyeckou peutemxu Habaooaemces y o-dcene3a?

50. Kakoti mun kpucmaniuueckot peuwiemkuy Habaooaemces y y-scenesa?

51. B kakom memnepamyprom unmepeae cyuwecmeyem o-icene3o?

52. B kakom memnepamypHom uHmepsae Cywecmeyem y-icene3o?

53. Umo obo3nauaem mepmur «OAUNCHUL NOPAOOK 8 PACNOJIONCEHUU AMOMOBY ?

54. B kakom cocmoanuu Haxo0amcs amomsl Memaid, Hazpemozo bluie MoYKU KUnenus?

55. Umo maxkoe oucrokayus?

56. Ymo maxkoe eakancus?

57. Umo maxoe «amom 8 mexncooy3nuuy?

58. B kakux mecmax y peanvbHO20 NONUKPUCMANIUYECKO20 Memaila Habaooaemcs
HauboIbLWAs KOHYeHmpayus oeghekmoes peutemru?

59. Yem obvacusemcsa 0Oonee 6blCOKAA NPOUYHOCMb MBEPObIX PACMBOPOS GHEOPeHUs No
CpasHeHulo ¢ meepobiMU pPACMBOPAMU  3AMEWEHUs. C HeOSPAHUYEHHOU PAcmeopUMOCmbvio
KOMNOHEeHmog8 opye 6 opyze?

60. Ymo maxkoe oughghyzua?

61. Kax npoucxooum niacmuueckas oeghopmayus NOTUKPUCMATTUYECKO20 Memana?

62. Kakoii 6uo 6yoem umemsv paspyuieHue, eciu mpewjuHa pacnpocmpansemcs no epanuyam
3epen?

IIpumep Tect Ne 1 «ATOMHO-KPHUCTAUTMYECKOE CTPOCHHE, NE(PEKTHl KPUCTALTUYECKOTO
cTpoeHus, McripITanre METalIoB U CILIaBOB»

Bapuanr 1
1. K xakomy muny Kpucmaiiuyeckol CmpyKmypbl OMHOCUMCA NPUBEOCHHASI HA PUCYVHKE
INEeMEHMAPHAS AYEUKA KPUCTALIUYECKOU peulemKu?

2. Umo maxoe oucnoxayus?

1. Dro nuHeliHbIe AeQEKThI KPUCTAIIOB, BOSHUKAIOIIME B MTPOLIECCE POCTA UM IIACTHIECKON
nedbopMaluy.

2. OTO CIOCOOHOCTH OTACTBHBIX METAIIJIOB 00PA30BBIBATH PA3IMYHBIC TUITHI KPUCTAIITHISCKIX
PEIIETOK.

3. DTO uCHBITaHKWE HA yIAPHBIN U3THO.

4. DTO KOppO3UsI METAJIIOB.
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5. D10 nonuMoppu3M METAIIIOB.
3. CnocobHocmb Memanios conpomueIamsbcs 60A6IUBAHUIO 8 HUX KAKO20 OO0 meid, HA3bl8aemcsl:
1. ImacTUYHOCTEIO.
2. Ypyrocrslo.
3. TBepAOCTHIO.
4. Y napHo# BSI3KOCTBIO.
5. BpeMEeHHBIM COITPOTUBIICHUEM.
4. Ymo maxoe snemenmapnas Kpucmaniuieckas auenka?
1. Tun kpUCTAIUNIMYECKOHN PEIIETKH, XapaKTEPHbIN ISl JTAHHOTO XMMUYECKOTO AJIEMEHTA.
2. MuHMManbHBIH 00bEM KPUCTAIIMYECKOW PEIIeTKH, IPU TPAHCISIUU KOTOPOro MO0
KOOPJAMHATHBIM OCSIM MOKHO BOCITPOM3BECTH BCHO PELIETKY.
3. Kpucrannuueckas sueiika, cofepskaiias oJIuH aTOM.
4. be3nedexTHas (3a HCKIIOUEHUEM TOYEYHBIX 1e(DEKTOB) 00IaCTh KPUCTAIUIMYECKON PEIIETKH.
5. Kax nazvigaemcs 0eghexm, 6b136aHHbIL OMCYMCMBEUEM AMOMA 8 Y3/1e KPUCMAIIUYECKOU peuemKu?
1. Jlucnokarus.
2. Tlopa.
3. Baxancwusl.
4. Mexy3enbHblii aTOM.
5. HeT mpaBWJIBHOTO OTBETA.
Kpurepun oueHku:
[IpuBenens! B pazzaene 2

IMpumep Tect Ne 2 «/Inarpamma Fe-Fe;C»

1. JlaTe onpeneneHue MOHATHIO «(dazay.

2. Yo Takoe NMepBUYHBIN IEMEHTUT?

3. Kakas tBepaas ¢aza oOpa3yercs Mpu KpUCTAIM3AIUK CIUIaBa ¢ COJIEpPKaHUEM yriiepo/ia
ot 0,5 no 2,14%?

4. Kaxue ¢a3bl npucyTcTBYIOT B ciuiaBe ¢ coaepxkanueM 0,5%C nmpu koMHATHO
Temneparype?

5. HaszBarb (a3sl, BXogsmue B cocTa JeaeOypura npu temmneparype Boiiie 727°C.

6. BriOpaTh U3 nepeuncaeHHbIX TEPMUHOB T€, KOTOPbIE COOTBETCTBYIOT IMOHATHIO «(hazan:
KUAKUH pacruiaB, 1e1e0ypuT, IEeMEHTUT, (eppuUT, ayCTCHUT, MEPIIUT.

7. UTo Takoe BTOPUYHBINA IEMEHTHUT?

8. Kaxkue (a3l mpucyTCTBYIOT B KpUCTAIUIU3YIOMIEMCS CILJIaBe, coepkaiieM ot 2,14 1o
6,67%C, npu Temneparype 1147°C?

9. Kaxkas ¢a3za Beigensiercs B cruaBax ¢ cogepxkanuem ot 0,006 1o 0,02%C nmpu oxstaxaeHun
o1 727°C 10 KOMHATHOH TeMIepaTypbl?

10. Kakue cTpyKTypHBIE COCTABIIAIOIINE IPUCYTCTBYIOT B CIlIaBax ¢ cojep;kanueM ot 0,02
10 0,8%C, oxJaXIeHHBIX 10 KOMHATHON TeMrepaTypbl?

11. Ykazatp obsacts cymectBoBaHus pepputa Ha nuarpamme Fe-FesC (ipeaenbabie
TEMIIEPaTyphbl U KOHIIEHTPALK YTIIepoa).

12. Yto Takoe TPpETUUHBIM HEMEHTUT?

13. Kakue (ha3bl IpUCYTCTBYIOT B KPUCTAJUIM3YIOIIEMCS CIIIaBe, coaepxanieM ot 2,14 no
4,3%C, cpa3y nocie 3arBepaeBanus npu remneparype 1147°C?

14. Kaxkoi nporecc NpoucxoauT B OXJIaxaaromeMcs ciuiase ¢ conaepkanueM 0,8%C npu
temneparype 727°C?

15. Kakue cTpyKTypHBIE COCTaBIAIONIME NPUCYTCTBYIOT B CIUIaBe, coaep:xkaiiem oT 0,8 10
2,14%C, npu kOMHaTHOU Temneparype?

16. Ha3BaTp THIl KPUCTAUIMYECKON PELIETKH, BUJl COCTMHEHUS U OCHOBHBIE CBOIMCTBA
dbeppura.

17. Jatb onpeneneHue MOHATHIO «CTPYKTYpHasi COCTaBIISIFOLLIAS.

18. Kakwue (ha3bl IpUCYTCTBYIOT B KPUCTAJUIM3YIOIIEMCS cIijiaBe ¢ coaepkanueM 4,3%C mpu
temnepatype 1147°C?
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19. Kaxkoi nporuecc npoucxoaut npu temmneparype 727°C B oxnaxkaaroneMcs CIUIaBe ¢
cozepxkanueM yriepozaa B uarepsaiue ot 0,02 no 2,14%C?

20. IIpu xakoil TemnepaType 3aKaHYMBAETCS KPUCTAIIIM3AIUS YyTYHOB?

21. B KakuX CTPYKTYpPHBIX COCTaBJISIOIIUX PUCYTCTBYET pepput?

22. BpiOpath W3 TEPEUYHUCICHHBIX TEPMHUHOB TE€, KOTOPHIE COOTBETCTBYIOT IOHSTHIO
«CTPYKTYpHAst COCTABIISAIONIAs»: )KUAKHUH paciuiaB, GEeppuT, ayCTEHUT, IEMEHTUT, JIeACOypUT, IEPIIUT.

23. Kakwue (hazbl IpUCYTCTBYIOT B KPUCTAJUIM3YIOIIEMCS cIijiaBe ¢ coaepkanuem 4,3%C
cpasy Inocie 3arBepAeBanus npu temneparype 1147°C?

24. Kakwue (ha3bl MIPUCYTCTBYIOT B CIUIaBE C conxepxkanueM yriepoza 1,5% mpu 800°C?

25. Ha3Batb (ha3sl, BXOSIIIIME B COCTAB JieAeOypuTa mpu Temneparype ke 727°C.

26. HaszBaTp THI KpUCTANINYECKON PEILIETKH, BUJ COEAMHEHNSI U OCHOBHBIE CBOMCTBA
ayCTEHUTA.

27. Ha3BaTh KOHLIEHTpALMH YIIEpOAa, IPU KOTOPBIX CTPYKTYpa CIljlaBa COCTOUT TOJIBKO U3
NEepIUTa WIK TOJIBKO U3 Jieae0ypura.

28. Kakwue (ha3pl IpUCYTCTBYIOT B KPUCTAJUIM3YIOIIEMCS CILIaBE C COJCPKAHUEM YIIIepoia B
nuanasone 4,3-6,67%C npu temnepatype 1147°C?

29. Kakas (a3a BblaensieTcs B CIUIaBax ¢ cojep:kanueM yriepoaa ot 0,8 no 2,14% npu
oxynaxnenuu ¢ 1147 mo 727°C?

30. HasBaTh XapakTepHbIE CBOMCTBA JIeeOypHUTa.

31. VYka3zaTp 00acTh CylIECTBOBAHMS ayCTEHUTA Ha AarpaMme (TpeesibHbIe TEMIIepaTyphl
Y KOHIICHTPAIIUH).

32. Yro Takoe neneOypur?

33. Kakue ¢a3bl npucytcTByIOT B ciiaBe ¢ coaepxkanuem 0,01%C npu temnepatype 727°C?

34. Kakue ¢a3bl MIpUCYTCTBYIOT B OXJaXKAaomeMcs cruiaBe ¢ conepxkanuem 1,5%C npu
temnepatype 727°C?

35. Kakas (aza kpuctammsyercs MepBor U3 KHUJIKOTO YyTryHa C COJIEp)KaHUEM yriieposa OT
2,14 no 4,3%C?

36. B Kakux CTpYKTYpHBIX COCTaBISIOLIUX IPUCYTCTBYET ayCTEHUT?

37. Kakoe npeBparienue npoucxoaut rnpu 727°C B neneOypute B MpoIecce ero
OXJIAXKIEHUS?

38. Kakwue ¢a3bl npucyTCTBYIOT B KpUCTAILIU3YIOIIEMCS CIUIaBe ¢ coaepkanueM 4,3-6,67%C
cpa3sy mociie 3aTBepeBanus npu remmeparype 1147°C?

39. Kaxkwue ¢a3bl npucyTcTBYIOT B cIuiaBe ¢ coaepxkanueM 1,5%C nocie ero oxyiaxaeHust 10
KOMHATHOW TeMnepaTypbl?

40. Kakwne ctany Ha3bIBAIOTCS JOIBTEKTOUIHLIMU?

41. Ha3zBaTh TUN KPUCTAIIMYECKOUN PEIIETKH, BUJ] COCIMHEHUS U OCHOBHBIE CBOMCTBA
LIEMEHTHTA.

42. B kakoii o0sacTu quarpaMMsl (IIpU KaKuX KOHIIEHTPALUAX YIiIepoa) HepiauT
IIPUCYTCTBYET KaK CAMOCTOSITENIbHASl CTPYKTYpHasi COCTaBJIstoLIas?

43. Kakue (a3bl npucyTCcTBYIOT B ciuiaBe ¢ conepxkanueM 0,1%C npu koMHaTHON
Temneparype?

44. Kakas aza (pa3bl) KpECTATIU3YETCS U3 KUIKOTO YYyT'yHA C COJIEPKAHUEM yTiiepoa
4,3%?

45. Kakue cTanu Ha3bIBaIOTCS 3a9BTEKTOUIHBIMU?

46. B Kakux CTpYKTYPHBIX COCTABJISIOIIUX IPUCYTCTBYET LIEMEHTUT?

47. B kakoit obnactu auarpamMmbl (IpY KaKUX KOHIIEHTPAIUAX yriiepoaa) ieaeOypur
MPUCYTCTBYET B CIJIaBE KaK CTPYKTYPHAs COCTABIISOMIAs?

48. Kakune cTpyKTypHBIE COCTaBIIAIOIINE MPUCYTCTBYIOT B cIiaBe ¢ coaepxanueM 0,8%C
IIpY KOMHATHOM TeMiieparype?

49. Kakue (a3bl npucyTcTBYIOT B cruiaBe ¢ coaepxkanueM 0,5%C npu temnepatype 750°C?

50. Kak n3MeHseTcs NpOYHOCTh CTAJIEH C YBEIMUEHUEM COJEpKaHUS yriiepoja’?

51. Ha3zBaTh KOHIIEHTpAIUIO YIiepoa B CIJIaBaxX, KPUCTAIUIM3AIMSA KOTOPhIX HAUMHAETCS C
BbI/IEJICHUS LIEMEHTHUTA.
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52. TIpoucXOAWT 1M BBIAEIEHUE TPETUYHOTO [IEMEHTHUTA B 3a9BTEKTUUYECKUX UYT'yHAX B
uHTEpBase Temmeparyp ot 727 go 0°C?

53. Kakwue ¢a3bl npucyTcTBYIOT B ciiaBe ¢ coaepxkanuem 0,5%C npu remmneparype 727°C?

54. Kakas ¢a3a KpucTaJUIM3yeTCsl U3 KHUJIKOTO YyryHa ¢ colepxkaHueM yriepoaa 4,3-6,67%?

55. Kak n3mensieTcs yjapHasi BA3KOCTb C OSBICHHEM B CTAIH CTPYKTYPHO CBOOOHOTO
LleMEHTUTAa?

56. Ilepeuncnuth ¢asbl, MPUCYTCTBYIOIIHNE B JKEIE30YTIECPOIUCTHIX CIUIaBaX C COJIEpKaHUEM
ot 0 10 6,67%C.

57. TlepedncIUTh CTPYKTYpPHBIE COCTABIISAIONIME, MPUCYTCTBYIOIIUE B HKEIE30YTIIEPOIUCTHIX
criaBax ¢ cogepxkanuem ot 0 1o 6,67%C.

58. Ha3BaTb CTpyKTypHBIE IPU3HAKY IEPBUYHOTO LIEMEHTHUTA.

59. Ha3BaTb CTpYKTYypHBIE MPU3HAKKA BTOPUYHOTO IIEMEHTHUTA.

60. Ha3BaTb CTpyKTypHBIE IPU3HAKU TPETUYHOI'O LIEMEHTUTA.

61. Uro Takoe nepnut?

62. Kakyro popMy nMeeT IeMEHTHT B IIepJIUTe, 00pa3yromeMcs U3 ayCTeHUTa Ipu
OoXJIaXKaeHun?

63. Kakyto ¢opmy uMeeT ieMeHTHT B Jiene0ypure?

64. Ykazarp 007acTh KOHIEHTpAIMNA YIiepoia, B KOTOPOU MpH KpUCTAILIM3AUK 00pa3yeTcs
MEPBUYHBII LIEMEHTUT.

IIpumep Tect Ne 1 «Inarpamma Fe-Fe;C»

BapuanTt 1

1. JlaTb onpeneneHue MOHIATHIO «(pa3zay.

1. OaHopojHasg YacTb CUCTEMBI, 00J1a/1at011asi HOBEPXHOCTBIO pa3jielia onpeaeeHHbIM
COCTABOM, CTPOEHUEM U CBOMCTBAMH.

2. OnmHOpOIHAs 4acTh CUCTEMBI, OTIMYAIOMIASACA OT OCTAJIBHOW €€ YaCTH arperaTHbIM
COCTOSIHHEM.

3. Yacth cucTeMBI, UMEIOIIAsl TOBEPXHOCTh Pa3zeiia U UMEIOIAsl COCTaB, OTIMYAIOIIMICS OT
OCTAJIbHOM YaCTH CUCTEMBI.
2. YTto Takoe MepBUYHBIN IEMEHTUT?

1. IleMeHTHT, BBLACIAIOMUIACS U3 GeppuTa MpH NOHWKEHUU TEMIIEPaTyphl C 727°C 10
KOMHATHOM.

2. lleMeHTUT, BBLACISIONIUNCS U3 )KUIKOHN (a3bl.

3. LleMeHTHUT, BBLACIAIOLIUIICS U3 AyCTEHUTA IPU IOHWKEHUH TeMIieparypsl ¢ 1147 no 727°C.

3. Kakas tBepaas ¢asza oOpaszyeTcs npu KpUCTAJUIM3AIMK CIIJIaBa C COAEPKaHUEM YIiiepoa OT
0,5 no 2,14%?
1. ®eppur.

2. AycTeHuT U QeppHr.
3. AyCTeHHUT.
4. Kakwue (a3l NpuCyTCTBYIOT B cIiiaBe ¢ coaepkanuem 0,5%C npu koMHaTHOH TeMmeparype?
1. AyCTEeHMT U LIEMEHTHT.
2. AyCTeHHT, IEMEHTHUT U (heppur.
3. ®epput U IEMEHTHUT.
5. Ha3zBathb (pa3bl, BXoasmue B cocTaB JieaedypuTa npu remnepatype Boie 727°C.
1. Aycrenut u deppur.
2. AYyCTEHHUT U IEMEHTHUT.
3. LHemeHnTHuT 1 heppurt.
Kpurtepun onenkmn:
IIpuBeneHs! B pazaene 2

Haumenoeanue: Konmponvnas paboma Nel «Daszoevie u cmpykmypHule npespawjenusi 6 cniase Fe-
FeC»

Ilpeocmaenenue ¢ @OC: nabop sapuanmos 3adanuti (40 eapuanmos 3a0anuii)

Bapuanmut 3a0anuii:
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3aoanue 8

1. Ionv3ysace ouazpammoui cocmosinuti Fe-FeC, onuwume 6ce ¢hazosvle u cmpykmypHvle
npespawjenus 8 cniase ¢ cooepicanuem yeanepooa 1,4% npu oxnasxcoeHuu e2o u3 pacniasienHozo
COCMOsIHUSL, YKA3A8 NPU IMOM MeMnepamypbl HaYala u KOHYd npespaujeui.

2. Vkaosicume memnepamypy Hacpesa (sviwe Acl, eviue Ac3, eviuwe Acm) u cnocod
oxnax)coeHus npu Hopmanuzayuu cmanu ¢ cooepaicanuem 0,47% yenepooa.

3aoanue 7

1. Tonvzysace ouaepammout cocmosnuii Fe-FeC, onuwume 6ce ¢azosvle u cmpykmypHbie
npespawjenus 8 cniase ¢ cooepicanuem yenepooa 4,0% npu oxaasxcoeHuu e2o u3 pacniasieHHo2o
COCMOAHUSL, YKA3A8 NPU IMOM MeMNepamypuvl Ha4ana 1 KOHYa npeepaujeHul.

2. Vkaoscume memnepamypy Hacpesa (sviue Acl, eviwe Ac3, eviwe Acm) u cnocob
oxXnaxNcOeHUsl npu 3aKaike cmanu ¢ cooepaicanuem 1,2% yenepooa.
Kpumepuu oyenku:
IIpuseodenul 6 pazdene 2
Haumenoeanue: Konmponvuas paboma Ne2 « Boibop mamepuanos u pexrcumos mepmooopadbomxu
8 3aBUCUMOCIU OM YCI08Ull pabomel  Oemaineu U INeMeHMO8 KOHCMPYKYULL. »
IIpeocmasnenue 6 @OC: Habop sapuanmos 3adanutl (40 eapuanmos 3adanuii)
Bapuanmut 3a0anuii:
Ilepeuens mem koHmponvLHLIX pabom no oucyuniune «MamepuanogedeHuey

3aodanue Ne 1

Buiopamw cnocob ghopmoodbpazosanus unu uo noayghabpuxama, Mapky Mamepuanlda u pexicum
MEPMUYECKOU UTU XUMUKO-MEPMUYECKOU 00pabomku Oasf wWnuHoens, pabomarnuezo 8 YCI08UsX
NPUTLOJCEHUSL KPYMAUE20 MOMEHmMA, U3Ubanwux Hacpy3oK U U3HOCA NOBEPXHOCMU 6 30He
NOOWUNHUKOS8 cKobdceHus. Maxkcumanonas monwuna wnunoens 25 um. Tpebosanusa: meepoocmy
usHawusaemuoix nogepxuocmeti 56-62HRC, mexanuueckue ceoticmea 6 ceuenuu - og=>800 Mlla, 67>650
MTla, §>6%, KCU>80 J{oc/cm’.
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3adanue Ne 2

Buviopams cnocob popmoodbpaszosanus, mapky mamepuana u
PedHCUM MepMUYEcKoll Ul XUMUKO-MEPMUYecKoli 0opabomku 0
08YXBeHY0BbIX 3yOUamulx Konec ¢ ouamempamu eenyos 150 u 100 o
MM,  m.e.  UMeOWUX  CIOXCHYIO — ¢opmy ¢ Hamuuuem ™ D
PASHOMOIWUHHOCMU. YMO NO8bIULaem CKIOHHOCMb K KOPOOIeHUIo '
U onacHocms noseieHuss mpewur npu 3akaixke. Maxcumanonas momyuna — 30 mm. Tpebosanus:
meepoocmu 3y0ves 56-62HRC, mexanuueckue ceoticmea 6 ceuenuu - op>800 Mlla, o7>600 MIlla,
5>10%, KCU>60 Joic/cr’.
Kpumepuu oyenku:
[IpuBenens! B pazaene 2

Haumenosanue: 3amura naboparopHoii padore Nel «makpoananus»»
Ilpeocmasnenue ¢ @OC: BOonpoOCHI K 3amuTe 1a00paTOPHBIX paboT
Bapuanmut 3a0anuii:
1. Yro Takoe makpoaHaau3?
2. Ha yeM 0CHOBaH M€TO/1 BBISIBICHUSI MAKPOCTPYKTYpPHI?
3. MexaHu3M BBISBICHUS ASPEKTOB ITPU MaKpPOAHAIIU3E.
4. Yto Takoe MaKpOTEMILIET?
5. [lops ok BeIpe3KH MakpoOTeMILIETa, TPeOOBaHUS K CIIOCOOY BBIPE3KH.
6. BisitHue MECTHOTO HarpeBa IpHU BbIPE3KE MAaKpOTEMILIETa Ta30BOM PE3KOW WIIH 3JIEKTPOJAOM
Ha pe3yibTaThl MAaKPOKOHTPOJIS.
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7. TloaroTroBka KOHTPOJIMPYEMOW MOBEPXHOCTU MaKpoTeMIuleTa, TpeOOBaHUs K HEll, BBHIOOp
croco0a MexaHU4eCKOi 00paboTKH.

8. Ilopsimok nmpoBeneHus MaKpoaHaan3a FOTOBOTO MaKpOTEMILJIETA.

9. Kakue peakTHBBI HCHOJB3YIOTCS S  BBIABICHUS CTPYKTYpPhl Ha  CTaJbHBIX
MaKpOTEMILIETax ?

10. Kakumu cpeacTBamMu MPOU3BOAUTCS OLEHKAa MAKPOCTPYKTYPhI U HATMUHS nedeKToB Ha
MIPOTPABIEHHOM MaKpOTeMILIEeTe?

11. Kakue onTuyeckue cpeacTBa MOTYT IPUMEHSATHCS TPU MaKpoaHain3e?

12. Kakwue nedexThl 1 0COOCHHOCTH CTPOSHUS CTAJIM MOT'YT OBITh BBISBIICHBI ITPH MaKpoaHaImu3e?

13. B kakux ciydasx (mocie Kakux TEXHOJIOTMYECKHX MPOLIECCOB U ONEpaLUii) MPUMEHSETCS
MakpoaHanusz?

14. YUto KOHTpOJIIMpYETCA MPU MaKpOaHaIu3e nmpokara?

15. Yo Takoe IUKBaILMs, HA YeM OCHOBAH METOJI €€ BBHIABICHUS ?

16. Kakue BubI TUKBAIMA MOKHO OOHAPYKUTh MPU MaKpoaHau3e?

17. Kak BBITJISIANT HA MAKPOTEMILIETE OCTATOK YCAaI0YHON PAKOBUHBI?

18. Kak BBITJIIANT HA MAaKPOTEMILIETE LIEHTpaIbHas OPUCTOCTh?

19. Kak BBITTIAIAT HA MAKPOTEMIUIETE TOJAKOPKOBBIE ITy3bIPH?

20. YTo KOHTpOIMPYETCS MPU MAKPOAHAIN3E OTIUBOK?

21. YTo KOHTpOIMPYETCSA IPU MaKpOaHAJIN3€ IITaAMIIOBOK?

22. Y10 KOHTPOIMPYETCS IPU MaKpOaHAJIN3€ CBAPHBIX COETUHEHUI?

23. YTo KOHTPOJIUPYETCS MPU MaKpOaHaIU3€ y JAETaneH, MOABEPrHYTHIX MOBEPXHOCTHOU
3aKanke?

24. [llpuBeguTe mnpUMEPHI BBISBICHUS XUMHUYECKOWM HEOAHOPOJHOCTH C  IMOMOIIbBIO
MaKpOaHaIu3a.

25. llpuBenute mnOpUMEPHI BBISBICHHUS CTPYKTYPHOM HEOAHOPOJHOCTH C  IOMOUIBIO
MaKpOaHaIu3a.

1. Yto Takoe MakpoaHaau3 U3jI0MOB?

2. JIns Kakux 1ejed U B KaKuX CiIydasx MPOBOAUTCA MaKpOaHaln3 U3JIOMOB?

3. Kakumu cpeicTBaMu MPOU3BOIUTCSA UCCIECIOBAHUE CTPOCHUS U3JIOMOB?

4. Kakue nedeKThl M OTKIIOHEHHUSI MOTYT OBITh HAJICXKHO BBISIBIICHBI PH MaKPOAHATH3E U3JIOMOB?

5. KakoBbI BHEIIHUE MPU3HAKU XPYIKOTO U BA3KOTO pa3pylieHus?

6. KakoB myTh pacnpoCTpaHECHUS TPEIIMHBI IPU XPYIKOM U BA3KOM pa3pylIeHUn?

7. Kak ompenenuTh Havyajno pa3pylIeHUS W HaIlpaBJICHHUE PA3BUTHUS TPEIIMHBI MPU XPYINKOM
pazpyuieHumn?

8. KakoBbl BHEIIHUE TPU3HAKH MEXKPHUCTATUIMYECKOTO U TPAHCKPUCTAIIINYECKOTO U3JIOMOB?

9. Pacnonoxwure crneayrouue BUIbl HM3JIOMOB B TMOPSJIKE YMEHBIICHHS IUIACTUYHOCTH:
KaMHEBUHBIN, BOJJOKHUCTBIN, KPUCTAIUIAYECKUNA.

10. B kakux ciaydasx NpU pa3pylICHHWH TPEUIMHA PACHPOCTPAHSIETCA MO TPaHUIAM 3€pEH
(MEeX3epeHHBIM HW3JIOM), TIO 3€pHaM (BHYTPHU3EPEHHBIM M3JI0OM), 1O 3€pHAM H WX TpPaHHUIIAM
(cMmenraHHbIM U3710M)?

11. KakoBsl OCOOCHHOCTH CTPOEHHUS H3JI0OMa TPHU TOCTEIICHHOM Pa3BUTHUU TPEIIMHBI (MIPH
YCTAJIOCTHOM H3JIOME)?

12. HazoBuTe XapakTepHble 0COOCHHOCTH U MPUYUHBI 00pa30BaHUsI KAMHEBUHOTO H3710Ma?

13. KakoBbl xapakTepHble 0COOEHHOCTH U MPUYUHBI 00pa30BaHus MUPEPHOTo U3aoMa?

14. Yto Takoe BOJIOKHUCTBINA U3JIOM?

15. KakoBa miacTHYHOCTD y cTainu ¢ ¢papPopOBUIHBIM U3TOMOM (BBICOKAs WJIH HU3Kas)?

16. YUro takoe appopoBuaHbIil n3m10M?

17. KakoBa ynapHas BSI3KOCTh Yy CTaJIU C KAMHEBHIHBIM U3JIOMOM (BBICOKAS MM HU3Kas)?

18. KakoBa Im1acTUYHOCTh y CTaJIM C KAMHEBHUIHBIM M3JIOMOM (BBICOKAsl MJIM HU3Kast)?

19. KakoBa nmpo4HOCTb y cTanu ¢ paphopoBUIHBIM H3JIOMOM (BBICOKAs! MITU HU3Kas)?

20. KaxkoBa IJ1aCTUYHOCTD y CTAJIU C BOJIOKHUCTHIM M3JIOMOM (BBICOKasl WJIM HU3Kas)?

21. KakoBa ynapHasi BA3KOCTb Y CTaJIM ¢ BOJIOKHHCTHIM M3JIOMOM (BBICOKAsl MJIM HU3KAA)?

22. OIMHAKOBHKI JIU CBOMCTBA B PA3JIMUHBIX HAMPABICHUAX Y CTAIH C MU(DEPHBIM U3TOMOM?
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23. Kako#l xapakTep pa3pylleHUs (XpYNKHH WIM BSI3KMHA) UMEIOT CJIEIYIOLIUE H3JIOMBI:
BOJIOKHUCTBIN, KAMHEBU/IHBIN, U (PEPHBINA, KPUCTALTHYECKUH, (haphOpOBUIHBIN?

24. PacnosiokuTe CIENyIHe BHUAbI M3JIOMOB B TMOPSAJIKE BO3PAacTaHUs MPOYHOCTH:
dhaphopoBUIHBIN, KPUCTATUITMYECKHII, KAMHEBHTHBIH.

25. Pacnonoxure cieayroumye BHAbI U3JIOMOB B MOPAJIKE BO3pPACTaHMS YAApPHOU BSI3KOCTH:
BOJIOKHUCTBIN, KAMHEBUAHBIN, KPUCTAUINYECKUNA, KPYITHOKPUCTATUTMYECKHIA.

Kpumepuu oyenxu:
[IpuBenens! B pazzaene 2

Haumenosanue: 3awyuma nabopamopuoii pabome Ne2 «muxpoananuzy
IIpeocmasnenue ¢ @OC: 6onpocwl Kk 3awume 1a60PaAmMoOpHbLIX pabom
Bapuanmut 3a0anuii:

1. Yro takoe mukpoananuz? [IpuMeHeHnEe MUKpOaHaIl3a B YCIOBHIX MPOMBILIIICHHOTO PEAIPUSTHSL.

2. Ilepedncaute OCHOBHBIE METOBI MUKPOAHAIN3A.

3. Hopsmox BeIpe3ku oOpasiua A MUKpoaHanu3a. Kakue ycinoBus HEOOXOIUMO BBIITOTHSTD MPH
BBIpE3Ke?

4. [loaroToBKa KOHTPOIUPYEMOH MOBEPXHOCTH MUKPOLLIH(a, TpeOOBaHHUS K HEM.

5. [lpuHnun ycTpoicTBa MeTaiorpaduuecKoro MUKpOCKOTa.

6. IlpuHIMI MOTyYEHHS] ONTHYECKOTO H300payKEHHS MPOTPABIEHHOTO0 MUKPOLLTH(]A C TIOMOIIBIO
MeTauIorpaduaeckoro MUKpOCKOIa.

7. Kakuie aneMeHTbl MUKPOCTPYKTYPbI MOKHO H3y9aTh B MUKPOCKON Ha HETPaBJIeHHOM nutude?

8. Uto Takoe CTpyKTypHas COCTaBIAtOIIast?

9. ®eppuT, €ro OTININTEIBHEIC TPU3HAKH, KaK CTPYKTYPHOH COCTABIISIONICH.

10. LleMeHTHT, €TO OTJIMYNTENBHBIC IPU3HAKHU, KaK CTPYKTYPHON COCTABIISIOIICH.

11. MeToaurka omnpeeneHns BeTUUUHbBI I€HCTBUTEIHLHOTO 3€PHA B CTaJIH.

12. MeTonuka KOHTPOJISA TITyOHHBI 00€3yTIICPOKEHHOTO CIIOSI.

13. CtpykTypa 1 CBOMCTBa 00€3yTIIepOKCHHOTO CIIOSI.

14. B KakoM COCTOSHUM JOJDKHA HaXOTUTHCS CTalb MPH OIMpPEIEICHNN TIyOuHBI 00€3yTIeposKeHHOTO
CJI0S IO CTPYKTYpe?

15. Yro npuHUMAETCS 3a TITyOHHY 00€3yTIEePOKEHHOTO CIIOS?

16. Yto Takoe mojiHOE 00€3yTiIepoKuBaHme?

17. YUto Takoe yaCTHYHOE 00e3yTIIepOKUBaHUE?

18. Kak Brnuser Hammaue 00e3yTriIepoKeHHOTO CIIOS Ha IKCIUTyaTallMOHHBIC CBOMCTBA AeTaieit u
WHCTpYMEHTa?

19. Meronuka onpeneneHus TTyOHHBI IEMEHTOBAHHOTO CIIOSI.

20. B xakoM COCTOSHMM JOJKHA HaXOIUTBCS CTajib AJs Haubojiee TOYHOTO ONpenesicHHUsS TyOHHEI
LEMEHTOBAaHHOTO CJI051?

21. CtpykTypa, CBOHCTBA M PACIOIOKECHUE 3a9BTEKTOUJHOIN 30HBI IEMEHTOBAHHOTO CJIOSL.

22. Kak BIMSIOT HATMYHUE U CTPYKTYpa 3a3BTEKTOUTHOM 30HBI HA

CBOHCTBA LIEMEHTOBAHHOTO CJIOS M 9KCILTyaTallHOHHbIE CBOMCTBA AeTalleil U HHCTpyMeHTa?

23. CTpyKTypa, CBOMCTBA U PACIIOIOKEHHIE IBTEKTOMIHON 30HBI [IEMEHTOBAHHOTO CIIOSI.

24. CTpyKTypa, CBOMCTBA B PaCIOJIOKCHIE TIEPEXOTHON 30HbI IIEMEHTOBAHHOTO CIIOSI.

25. Uto npuHUMaeTCs 3a TIIyOUHY IEMEHTOBAaHHOTO CIIOS?

26. MeTtoauka omnpeeeH s 3arpsI3HEHHOCTH METalljla HEMEeTAJUTMYECKUMH BKITFOUCHUSIMH.

27. B KakoM COCTOSIHUM [OJDKHA HaxXOJWUThCS CTallb TIPH OMNpPENEIeHWH 3arpsA3HEHHOCTH
HEMETAITMYECKIMU BKITIOUCHUSAMU?

28. BnusiHre HeMeTaNINYeCKIX BKIIFOYEHNH Ha CBOMCTBA CTAJM U €€ SKCIUTyaTallHOHHOE TIOBEICHHE.
Kpumepuu oyenku:
[IpuBenens! B pazaene 2

Haumenoeanue: 3awuma nabopamopHoti pabome Ne3 « Onpeodenenue meepoocmuy

Ilpeocmasnenue 6 @OC: sonpocwl K 3awume 1aO0PAMOPHbLIX pabom

Bapuanmut 3a0anuii:

1. CymHocTh MeTOAa 3amepa TBepAocTH 1nmo bpunemtto. KakoBa pasMepHOCTh €IMHUIIBI
tBepaoct HB? Kakue cyiiecTByloT orpaHudeHus )15l IPUMEHEHUS 3TOro MeToaa’?

24



2. Kakwue (akropbl HeOOXOAMMO YUUTHIBATH IIPU BHIOOpE OUAMETpa IIapUKa U BETUYHUHBI
Harpy3Ku Ipu 3amepe TBepaoctu no bpunemnto?

3. Ha xakoM paccTOsTHIM I0JKEH HaXOIMThHCS OTIIEYAaTOK IIapuKa OT Kpas o0pasia u oT Jpyroro
oTneyaTka mpH 3amMepe TBEpAOCTH o bpunemto?

4. C KakoW TOYHOCTHIO HEOOXOUMO U3MEPATh NUAMETP OTIIeYaTKa MPH 3aMepe TBEPAOCTH T10
bpunemno?

5. Kakas B3aumocBs3b cymiectByet Mexy HB u 6,7

6. CymHocTh MeTOoAa 3amepa TBepaocTd mo PoxBemny. Uto cobOoi mpencTaBiseT eIuHHIIA
TBepaocTH o PokBemry? Haznauenue u obsacts mpuMeHeHus MeToaa Poksera.

7. Kakue (akTopsl HEOOXOAMMO YYHTHIBATH MPH BBHIOOPE THUIA HAKOHEYHHKA M BEITHYUHBI
Harpys3Kku IpH 3amepe TBEpAOCTH 1o Pokserty?

8. Kak moBmuser Ha pe3ynabTaT 3amepa TBepaocTu mo PokBemny Hamuuume Ha 0oOpaTHOM
MOBEPXHOCTH 00pa3iia OCTAaTKOB OKaJWHBl WM HEPOBHOCTEH M 3ayCEHIIEB OT MEXaHWYECKOMH
00paboTku?

9. Kak noBnusieT Ha pe3yibTaT 3aMepa TBEPIOCTH 110 POKBeuly Hanuuue Ha KOHTPOJIUPYEMOU
MOBEPXHOCTHU 00pasiia 006e3yriaeposKkeHHOro Cosi?

10. MoxHO 51 3aMepsITh TBEPIOCTh TOHKUX YIMPOYHEHHBIX CIOEB (THUIA a30THPOBAHUS) WU
CJIOEB MOKPBITUH 110 MeTony bpunesnst ninu Poxsenna?

11. IlpuBecT mnpuMepsl MPaKTUYECKOTO HCIIOIB30BAHMS HM3MEPEHMs] TBEPAOCTHM Ha
MIPOMBILIIIECHHOM MPEIITPUSITHH.

12. HazoBuTe Ipyrue MeTOAbl M3MEPEHHUs TBEPAOCTH, UX OCHOBHBIE OTJIMYMS OT METOAOB
bpunenia u Poksesuia, Ha3HaueHne U 001aCTH IPUMEHEHUSI.

13. Jlns xakux 3a7a4 npeJHa3HAYCHbI IEPEHOCHBIE MajorabapuTHbIEe TBEPIOMEPHI?

Kpumepuu ouenxu:

[IpuBenens! B pazaene 2

Haumenosanue: 3awuma nabopamopuoii pabome Ne4 «Onpedenenue meepoocmuy
Ilpeocmaenenue 6 @OC: sonpocwl Kk 3auume 1a00PAMOPHBLIX pabom
Bapuanmut 3a0anuii:
1. YUto Takoe uyyryH?
. Uro Takoe Oenblif 4yryH?
. UTo Takoe cepblil UyryH?
. UTo Takoe BBICOKOIIPOUYHBIN 4yTryH?
. UTo Takoe KOBKUM 4yryH?
. UTo Takoe MoJI0BUHYATBIN YyTyH?
. Uto Takoe peppuTHBII yyryH?
. UTo Takoe NepIUTHBIN YyryH?

9. Uto Takoe GpeppuTO-NepAUTHBIA UyTyH?

10. YUTo Takoe MeTammyeckasi OCHOBA YyryHa?

11. Yro takoe rpadpur?

12. Yro Takoe nenedyput?

13. Kakue CTpyKTYpHBIE COCTABISIOLIME MOTYT NPUCYTCTBOBAaTh B MHUKPOCTPYKTYpE O€IbIX
YyT'YHOB?

14. Kakue CTpyKTypHBIE COCTABJIIOIIME MOTYT IMPHUCYTCTBOBaTb B MUKPOCTPYKTYPE CEpBIX
YyT'YHOB?

15. Kakue CTpPYKTypHBIE COCTaBJISIOLUIME MOTYT IPUCYTCTBOBAaTh B MHMKPOCTPYKTYpE
MOJIOBUHYATHIX YyT'yHOB?

16. Kakue CTpyKTypHBIE COCTaBJISIOLIME MOTYT IPUCYTCTBOBAaTh B MHKPOCTPYKTYpE
BBICOKOIIPOYHBIX YyI'YHOB?

17. Kakue CTpyKTypHBIE COCTABJIAIOIINAE MOTYT IPUCYTCTBOBaTb B MUKPOCTPYKTYPE KOBKHX
YyT'YHOB?

18. Kakyto cTpyKTypy UMEIOT Oeble YyT'yHBI C Co/iep KaHueM yrieposa ot 2,14 no 4,3%?

19. Kakyto cTpyKTypy UMEIOT Oenble YyT'yHBI C coiep kaHueM yriaepona 4,3%7?
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20. Kakyro cTpyKTypy UMEIOT Oejble YyTyHBI C Coiep KaHueM yriaeposa ot 4,3 no 6,67%?

21. Kak u3MeHSI0TCs CBOMCTBA O€II0TO YyryHa ¢ YBEIHMYCHHEM COACpKaHus yrieposa ot 4,3 1o
6,67%?

22. Ha3oBuTe MHTEpBAJI COACPXKAaHUS YIIepoJia B UYryHaX, CTPYKTypa KOTOPBIX COCTOMT M3
nepiauTa u neaedypura.

Kpumepuu oyenku:

IIpuBenens! B pazaene 2

Haumenosanue: 3awuma nabopamopnoii pabome Ne5 «Hccneoosanue enusnus pexrcuma
mepmoobpabomKu Ha CMpoeHue U C8OUCMBa CMANU»

IIpeocmasnenue 6 @OC: sonpocwi K 3auume 1a00pamopHvIX pabom

Bapuanmut 3a0anuii:

1. Kakyro MUKpOCTpYKTYpy UMeIOT cTanu Mapok 30...45 nocie Hopmanuzauuu?

2. Kakue yclioBuUS IPH 3aKAJIKE CTATH JOJDKHBI OBITH 0053aTeNbHO BBIMTOJHEHBI JIS1 TIOTYyYEHUS
MapTEHCUTHOM CTPYKTYPHI 110 BCEMY CeUeHUI0 oOpasia?

3. Kakyro MUKpOCTPYKTYypy U TBepAOCTh UMeIOT cTanu 30...45 nmocie 3aKkajiku B BOLy?

4. Kakyro CTpyKTypy © TBEpAOCTh MPHOOPETAIOT 3aKalleHHbIE HA  MapTEHCHT
CpeqHEYIIIEPOANCTEIE CTAIU MOCIIE OTIycKa ux Ha 200°C?

5. Kakywo CcTpykTypy # TBEpPAOCTh NPUOOpPETAIOT 3aKajeHHblE Ha  MAapTEHCUT
CpeqHEYIIIEPOANCTEIE CTAIIU MOCIIE OTIyCcKa ux Ha 350°C?

6. Kakyio cTpykTypy # TBEpPAOCTh NPHUOOpPETAIOT 3aKajeHHblE Ha  MAapTEHCUT
CpeqHEYIIIEPOANCTEIE CTAIIU MOCIIE OTIycKa ux Ha 500°C?

7. Kak u3aMeHsieTcsl MPOYHOCTh CPEAHEYTIIEPOAUCTHIX CTAJel MPH MOBBIILIEHUN TEMIEPATyphI
otnycka? Kakue mponecchl B CTaly BbI3BIBAIOT 3TO U3MEHEHUE?

8. Kak u3MmeHAI0TCS XapaKTepUCTUKU IJIACTUYHOCTU CPEIHEYIJIEPOAUCTBIX CTajed Mpu
MOBBILIEHUH TeMIIepaTypbl oTiycka? Kakue mporecchl B CTanu BbI3BIBAIOT 3TO U3MEHEHHUE?

9. Kak M3MEHSIOTCS XapaKTEPUCTUKH IUIACTUYHOCTH CPEIHEYIJIEPOIUCTBIX CTAJIEH MpHU
MOBBIIIEHUH UX MPOYHOCTH?

10. Kak u3zmeHnsercs npenes NpOYHOCTHA CPEAHEYTIECPOAUCTHIX CTajJel MPHU MOBBIIICHUN
TBEPAOCTH?

11. B kakyto CTOpOHY HEOOXOITUMO U3MEHUTH TEMIIEPATypy OTIYycKa (TTOBBICUTH UJIH TTIOHU3HTB),
eclii HeoOXO0IMMO YMEHBIIUTH TBEPAOCTh CPEIHEYTIIEPOTUCTON cTaIn?

12. KakoBo cojepkaHue yriepoia B CPEIHEYIIEPOIUCTHIX CTAIAX?

13. Kak BeIOMpaeTcs TeMiiepaTypa HarpeBa 1o/J1 3aKaJIKy CpPeIHEYTJIEPOUCTON CTaIH?

14. Kakoro mHTepBasia Temreparyp cienyer u3beratb mpu BbHIOOpE TemIeparypbl OTIYCKa U
nouemy?

Kpumepuu oyenku:

[IpuBenens! B pazzaene 2

Haumenoeanue: 3awuma 1abopamophotl pabome Neb6 «Ananus ouazpammy»

Ilpeocmasnenue 6 @OC: 6onpocwl Kk 3awume 1a60PAMOPHLIX pabom

Bapuanmut 3a0anuii:

1. Kakyto MUKpOCTPYKTYpPY UMEIOT cTasid Mapok 30...45 mocne HopMaiu3anuu?

2. Kakue ycrioBusi IpH 3aKajKe CTajIl JTOJKHBI ObITh 0043aTENbHO BBIMOJIHEHBI 711 TIOTyYEHUS
MapTEHCUTHOM CTPYKTYPHI 110 BCEMY CEYEHHUI0 00pa3ua’?

3. Kakyto MUKpPOCTPYKTYpPY U TBEpOCTh UMeroT ctaiu 30...45 moce 3akaiku B Boay?

4. Kakyio cTpykTypy © TBEpAOCTh MpPHOOpETalOT 3aKajlieHHble Ha  MapTEHCUT
CpeqHEYIIIEPOANCTEIE CTAIIU MOCIIE OTIycKa ux Ha 200°C?

5. Kakywo CTpyKTypy © TBEpPAOCTh NPHOOPETAIOT 3aKaJCHHbIE HAa  MAapPTCHCUT
CPEIHEYTIIEPOAUCTBIC CTAIM MOCIE OTIycKa ux Ha 350°C?

6. Kakywo CTpykKTypy © TBEpAOCTh NPHUOOPETAIOT 3aKaJCHHbIE HA  MAapTEHCHT
CPEIHEYTIIEPOAUCTBIC CTAIM MOCIe OTImycKa ux Ha 500°C?
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7. Kak u3MeHseTcss NPOYHOCTh CPENHEYIIIEPOAUCTHIX CTAleH MPU MOBBILIEHUHM TEMIIEPaTypbl
otnycka? Kakue mponecchl B CTaly BbI3BIBAIOT 3TO U3MEHEHUE?

8. Kak u3meHA0TCS XapaKTepUCTUKU IJIACTUYHOCTU CPEAHEYIJIEPOAUCTBIX CTajled Mpu
MOBBILIEHUH TeMIIepaTypbl oTiycka? Kakue mporecchl B CTanu BbI3BIBAIOT 3TO U3MEHEHHUE?

9. Kak M3MEHSIOTCS XapaKTEPHUCTUKHU IUIACTUYHOCTH CPEIHEYIJIEPOJUCTBIX CTAJICH MpHU
MOBBIIEHUH UX MIPOYHOCTH?

10. Kak uzmeHnsercs npenes NpOYHOCTA CPEAHEYTIECPOAUCTHIX CTajJel MPH MOBBIIICHUN
TBEPAOCTH?

11. B kakyto CTOpOHY HEOOXOIUMO U3MEHUTH TEMIIEPATypy OTIYyCKa (TTOBBICUTH UJIH TIOHU3HTB),
€CIIi HEOOXOIMMO YMEHBIIUTh TBEPAOCTh CPEIHEYTICPOIUCTOM cTanu?

12. KakoBo coaeprkaHue yriepoja B CpeIHEYIIEPOAUCTBIX CTAIAX?

13. Kak BeIOMpaeTcs TeMiieparypa HarpeBa 1o 3aKajKy CpeIHEYTIIepOAUCTON cTamu?

14. Kakoro mHTepBasia Temreparyp cienyer u3beratb mpu BHIOOpE TeMmIepaTrypbl OTIYCKa U
nouemy?

Kpumepuu oyenxu:

[IpuBenens! B pazaene 2

Haumenoeanue: 3awuma aabopamopHou padbome Ne7  «/uacnocmuxa Oegpexmos,
BCMPEYAIOUWUXCS 8 MAUUHOCTIPOUMETILHOM NPOU3BOOCTNEE)
IIpeocmasnenue 6 @OC: sonpocwl Kk 3augume 1aOOPaAmMopHsbIX pabom
Bapuanmut 3a0anuii:
1. Yro Takoe nedexThi?
2. TToHATHSI «JIOIYCTUMBIE» U «HEIOIYCTUMBIE» JTe(PEKTHI.
. Knaccudukanms neekToB 1mo xapakrepy pacrpeeacHHs.
. Kitaccudukanus nedexros mo Gpopme u pacrionokeHuto.
. Yro Takoe Opak? UTO MOHMUMAIOT 1O HCIIPAaBUMBIM ¥ HEHCIIPaBUMBIM Opakom?
. Knaccugukanust e eKToB 1o MOMEHTY BO3HUKHOBEHUSI.
. JleheKThI MeTauTyprudecKoro MPONCX0XKICHUS (TICpCUCHB ).
. JedexTtol muThs (mepeyeHsb).
. JlepexTrl TpoKaTKy (MIepeUCHB ).
10. lepexTh! mrTaMmoBKH, KOBKY (TICPEUCHB ).
11. HedekTsl cBapKu (IIEPEUCHB).
12. HedekTsl TepMO0OpaOOTKH (TIEpEUCHB ).
13. edekTsl MEXaHMIECKONW, XUMHUIECKOH M raIhbBaHUIECKON 00pabOTKH (TIepeUueHb ).
14. Koppo3sus (moHsITHE U BUABI).
Kpumepuu oyenku:
[IpuBenens! B pazzaene 2
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Haumenoeanue: 3awuma nabopamopHoti pabome Ne8 «Hccredosanue enusanus pexrcuma
mepmooopabomKu Ha cCmpoenue 1 COUCMea CmaniLy
Ilpeocmaenenue 6 @OC: sonpocwl K 3awume 1adOPAmMopHvIX pabom
Bapuanmut 3a0anuii:
. Uro Takoe yriepon?
. MakcumaibHOE coJiepyKaHue YIiaepoa Y JOABTEKTOMTHBIC CTAJICH.
. Kakue cTpyKTypHBIE COCTaBIISIOIINE COJCPIKAT JJOIBTCKTOUTHBIC CTAIN?
. KakoBo cozepkanue yriepoaa B CpeHEyrIepOAUCTBIX CTAIAX?
. B uem ornmumntenbHast ocooeHHOCTh Depputa U AycTeHuTa
. YTo Takoe CTPYKTYpHas COCTABIISIONIAs?
. ®eppurt, ero OTIIMYUTEIbHBIC PU3HAKU, KaK CTPYKTYPHOH COCTABIISIOMICH.
. LleMeHTHUT, €ro OTIAMYHUTENbHBIC IPU3HAKH, KAK CTPYKTYPHOH COCTaBIISIOIICH.
9. AYCTEHHUT, €ro OTJINYUTEIbHBIC TPU3HAKHU, KAaK CTPYKTYPHOI COCTaBIISIOIICH.
10. ITepnut, ero OTIHYXTEIRHBIC PU3HAKH, KaK CTPYKTYPHOU COCTABIISIOIICH.
11. MapTeHcHT, ero OIMYUTENbHBIE TPU3HAKHU, KaK CTPYKTYPHOM COCTaBISAIOLIEH.
Kpumepuu ouyenxu:
[IpuBenens! B pazzaene 2
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KpuTtepun n mkaJbl olileHUBaHUS
JIJ11 KOHTPOJIBHBIX MEpONPUATUH (TEKYLLIEro KOHTPOJIsS) YCTAHABINBAETCS MUHUMAIBHOE U
MaKCHUMaJIbHOE KOJIMYECTBO OAJUIOB B COOTBETCTBUU ¢ Tabiuuel. KoHTponbHOE Meponpusrue
CUMTAETCS MTPOMACHHBIM YCIICIIHO MTPH YCIOBUH Ha0opa KoJm4ecTBa 6aI0B HE HMYKE MUHUMAIBHOTO.
Pe3ynprar 00yueHMs O TUCLMITIIMHE CYMTAETCS JOCTUTHYTBIM MIPH YCIIEHIHOM IPOXO0KICHUN
00y4aroImuMcs BCEX KOHTPOJIbHBIX MEPONPUSATHI, OTHOCAIIMXCS K TaHHOMY pe3yJbTaTy 00yueHHs..

Paszoenvt Konuuecmeo 6annos
Dopma KoHmponsn ;
OUCUUNIUHDBL min max
1 3amuTa nabopaTopHoit paboTs! Nel. 5 8
2 TectupoBanue 1o pazneny «Kpucrauimueckoe CTpoeHHe METAIIOB U 3 5
CILTaBOB.
3amuTa mabopaTopHON paboThl Ne2. 5 8
3 3amuTa mabopaTopHOU paboThl Ne3. 5 8
4 TectupoBanue 1o pazzaeny: uarpaMma «Kene30 — yriepom. 3 5
3amuTa mabopaTopHOU paboThl Ne4. 5 8
5 KonrponbsHast padora Nel 2 5
3amuTa nabopaTopHOi paboThl Ne5. 5 8
6 3amuTa nabopaTopHOi paboThl Ne6. 5 8
7 KonTpoasHas padota Ne2 3 5
3amuTa mabopaTopHON paboThl Ne7. 5 8
8 3amuTa nabopaTopHOi paboTsl Ne§. 5 8
OKx3aMeH 11 16
Hrtoro 63 100

[Ipu oueHUBaHMM pE3yNbTATOB OOYYEHHS MO AMCLUUIUIMHE B XOAE TEKYIIEro KOHTPOJISA
YCIEBAaEMOCTH  HCIIONB3YIOTCS  CIEAYIOIIME KpUTepud. MUHUMalbHOE KOJIMYECTBO OaioB
BBICTaBJISIETCSl 00yUaloIeMycs NP BHIOJHEHUH BCEX MOKa3aTelNel, TOMyCKaloTCsl HECYIIECTBEHHBIE
HETOYHOCTHU B U3JIOKEHUU U 0POPMIICHUU MaTepuaa.

Haumenosanue,
Ilokazamenu evicmagenenus MUHUMAIbHO20 KOJIUYECM A 0a1106
o0o3nauenue
JlabopaTopHast pab0Ta BBIIIOIHCHA B IIOJIHOM 00BEME;
TlaGopaTopHas IIpencraBneH oTYeT, COIEpXkKAIIUI HEOOXOIMMEIC PacYeThl, BHIBOIBI, O(OPMIICHHBIH B
pa60Tpa p COOTBETCTBHHM C YCTAHOBJICHHBIMU TPEOOBAHHUSIMU;

[IposeMOHCTPUPOBAH YAOBIETBOPUTEIBHBINA YPOBEHD BIIAICHHUS MATEPUAIIOM IIPH 3aIUTE
nabopaTOpHOH pabOTHI, TaHBI IPABIIIFHBIE OTBETHI HE MeHee YeM Ha 50% 3aJaHHBIX BOIIPOCOB

HpOL[eMOHCTpI/IpOBaH y,HOBHeTBOpI/ITeHLHHﬁ YPOBCHDb BJIaJICHUA MAaTCpHUATIOM.

Kontponsnas pabora N
p p [IpaBunbHO pemeHo HE MeHee 65% 3amaHmid

JaHbl npaBUiIbHBIE OTBETH HE MeHee ueM Ha 50% 3aJaHHBIX BOIPOCOB.

VYcrHslit onpoc
[IponemMoHCTpUPOBaHBI 3HAHHUS OCHOBHOTO YUEOHO-IIPOrPaMMHOTO MaTepHaja

Tect IIpaBunbHO pemeHo He MeHee 50% TeCTOBBIX 3aJaHUN

Htorosas OLICHKA BBICTABJIACTCA C UCIIOJIBb30BaHUCM CJ'IG,Z[yIOH_IGI\/'I IIKaJIbI.

Ouyenka Haoépano 6annoe
«OTJIMYHO» 90-100
«XOpOIIO» 80-89
«yJIOBJICTBOPUTCIILHOY 64-79
«HCYHOBJIICTBOPUTECIILHOY Menee 64
Ecim cymma nHaOpanHbIX OammoB MeHee 64 — oOydwaromuidicss HE JOMYyCKaeTcs J0

MIPOMEKYTOUYHOM aTTECTAIUH (JI0 SK3aMeHa).
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bunert kx sx3aMeHy BKJIIOYAeT 2 TEOPETUUECKUX BOIPOCA U MPAKTUYECKOE 3a/laHuE.
[TpomMexyTodHas aTTecTalus MPOBOAUTCS B (OpPME YCTHOTO OMPOCa U IMPOBEPKH 3aTaHHUS.
Bpewms Ha moarotoBky: 60 MUHYT.

Ouenka

Kpumepuu oyenku

«OTJIMYHO»

OOyyaromuiicst MOKa3ajl BCECTOPOHHEE, CUCTEMATUYECKOE U TIIyOOKOe
3HaHHWE Yy4yeOHOro Marepuana, MPEeAyCMOTPEHHOTO MPOTrpaMMON,
YMEHUE YBEPEHHO IPUMEHATL HAa UX IPAKTUKE IIPU PELICHUHU 3a1a4
(BBIMIOJTHEHWM ~ 3aJjaHWi), CIIOCOOHOCTh TIOJIHO, TMPABWJIBHO |
apryMEHTHPOBAHO OTBEYAaTh HA BONPOCHI M JENaTh HEOOXOAUMBIE
BbIBOJIbI. CBOOOJHO HCHOJB3YET OCHOBHYIO JUTEPATypy U 3HAKOM C
JIOTIOJTHUTEIILHOM JIUTEPATypO, PEKOMEHJOBAHHOW MPOrpaMMOin

«XOpOLLIO»

OOyuaromuiics mokasall MOJHOE 3HAHUE TEOPETHUYECKOro MaTepHala,
BJIaJICHHE OCHOBHOW JIUTEpPATypOil, PEKOMEHJOBAaHHOW B MpPOrpaMMme,
YMEHHME CaMOCTOSITENIbHO pEIlaTh 3aJayd (BBIIOJHATH 3a/aHus),
CIIOCOOHOCTh apryMEHTHpPOBAaHO OTBEYaThb Ha BOMPOCHl U JeNaTh
HEOOXOAWMBIE  BBIBOJBI,  JONYCKAaeT  €JUHUYHBIC  OIIMOKH,
UCIpaBiisieMble TOclie 3amedaHus npernoaasarens. CrnocobeH K
CaMOCTOSITEIbHOMY IOTIOJIHEHUIO U OOHOBJICHUIO 3HAHUH B XOJ€

JanpHeimei yue6Hoit paboThl 1 mpodecCHOHANBHOM AeATEIbHOCTH

«YAOBJICTBOPUTECIBHOY

OOyuaromuiics AEMOHCTPUPYET HEMOIHOE MK (pparMeHTapHOE 3HAHHE
OCHOBHOI'0 y4eOHOI0 MaTepHuaa, JOMyCcKaeT CylIeCTBEHHbIEC OLINOKH B
€r0 M3JI0’KEHUH, HCTIBITHIBACT 3aTPYIHEHHS U JIOIYCKAET OIIUOKH MpH
BBIIOJIHEHUM 3aJaHUi (pelleHUM 3aJad), BBINOJHAET 3a/JaHue IpH
MIOJICKA3Ke TMpernoaaBares, 3aTpyAaHsercss B (opMyIupoBKe BHIBOJIOB.
Brnaneer 3HaHMEM  OCHOBHBIX  pa3fiefioB, HEOOXOAUMBIX  JUId
JTAIbHEUIEro 00y4YeHUsI, 3HAKOM C OCHOBHOW U JIOTIOJHUTEILHOM
JIUTEPATYPOU, PEKOMEHJOBAaHHOM NPOrPaMMON

«HEYOOBJICTBOPUTCIILHO»

OOyuJatroniuiicst Ipu OTBETE JIEMOHCTPUPYET CYIIECTBEHHBIE TPOOEITHI B
3HAHMUSIX OCHOBHOT'O Y4eOHOTO MaTepuaia, I0mycKaeT rpyobie OImmoOKu
B (OPMYJIMPOBAHUU OCHOBHBIX TOHSATHH W TIPU PEIICHUU THITOBBIX
3a/1a4 (Ipy BBIMOJIHEHUU TUIIOBBIX 33/IaHUI ), HE CTOCOOCH OTBETUTH HA
HABOJIIME  BONPOCHl  TPETOAaBaTEIS. Onenka  CTaBHUTCS
o0ydJarmuMcsi, KOTOpPblE HE MOTYT TPOJOKUTH OOydeHue WIn
OPUCTYNUTh K MPO(HECCHOHAILHOW MAEATEIBHOCTH TI0 OKOHYaHUHU
00pa30BaTENLHOTO YUPEKICHUSI 0€3 JOMOJHUTEIBHBIX 3aHATHH 10
paccMaTpruBaeMoOU TUCITUTUIMHE
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