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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-5 Cnioco0OeH yuuThIBaTh CBOMCTBA KOHCTPYKIIMOHHBIX MAaTePUATIOB B TEIJIOTEXHUYECKHUX
pacyerax ¢ yueToM AMHAMUYECKHUX U TEIUIOBBIX Harpy30K
N]I-1 JdemoHCTpUpYyET 3HAHUE 00J1acTel TPUMEHEHHSI, CBOMCTB, XapaKTEPUCTHK
KOHCTPYKIIMOHHBIX U TETUIOM3OJISIIMOHHBIX MaTEPUAIIOB, BBIOMPAET UX B COOTBETCTBUU C
TpeOyeMbIMU XapaKTePUCTUKAMHU

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

DPopma peanmzanuu: KomnerotepHoe 3aanue
1. "AToMHO-KpHUCTAILITHYECKOE cTpoeHUe MeTaiutoB" (TectupoBanue)
2. KOHCTpYKIIMOHHBIE ¥ TEIUIOM3O0JISIIMOHHBIE MaTEPUAIBI B TETUIOOHEPTETHKE U
terorexuuke (TectupoBanue)
3. OcHOBHBIE MeTO/IbI 00paboTKH MaTeprasioB. Tecruposanue (TecTupoBanue)

®dopma peanmszanuu: YcTHas popma
1. Kpucrannuzauus metaimoB u cojelt (Jlaboparopnas padota)
2. MUKpOCTpYKTypa 1 CBOICTBa JIerMpoBaHHBIX cranei (JlabopaTopHas pabora)
3. MUKpOCTpYKTYpa U CBOMCTBA YIIEpOAUCTHIX HE3aKaJIEHHBIX cTanel (JIaboparopHast
paborta)
4. MuKpOCTpyKTypa IBETHBIX METAJJIOB U CIIJIaBOB Ha UX ocHoBe (JlaboparopHas padoTta)
5. OcHOBHBIE BHJIBI TEPMUUECKOI 00pabOTKH yriaepoaucTbix ctanei (JlaboparopHas pabota)
6. OCHOBHBIE XapaKTEPUCTUKN MEXaHUUECKUX CBOMUCTB. (JJabopaTopHas pabora)
7. IlocTpoeHue 1uarpaMMbl COCTOSIHHSI IO KPUBBIM OXJIaX/1eHus ciijiaBoB (JIabopaTopHas
pabora)

BPC aucuunavHbl

2 cemecTp

Beca KOHTpOIBHBIX MeponpHsITHii, Y0
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Cpok KM: 4 6 6 12 12 12 14 14 14 14

ATOMHO-KPUCTAJTHYECKOE
CTPOEHHE METAJNIOB

ATOMHO-KPUCTAJTHYECKOE
CTPOEHHE METAJNIOB

OCHOBHBIE XapaKTEPUCTUKHU
MEXaHUYECKHUX CBOUCTB
MaTEepUAJIOB




OCHOBHBIE XapAKTEPUCTUKU
MEXaHUYECKUX CBOUCTB
MaTepUalioB

KoHCTpyKIIMOHHBIE U
TEIUIOU30JISILIMOHHBIE
MaTepHualbl, IPUMEHAEMbIE
B TEIUIODHEPIETUKE U
TEIJIOTEXHUKE

KoucTpykunonsasie u
TETJION30JISILIUOHHbBIC
MaTepuaibl, IpUMEHseMbIe
B TEIJIOOHEPIeTUKE U
TEIUIOTEXHUKE

OCHOBHBIE METO/IbI
00pabOTKKU MaTepHaoB

OCHOBHBIE METOJIBI
00pabOTKH MaTepHaIOB

Bec KM:

3

13

13

13

13

13

13

13
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COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIIK-5 N-lonks JemoHcTpupyer | 3HaTh: "AToMHO-KpHUCTaJUIMUecKoe ctpoeHne MetaiioB" (TectupoBanue)

3HAHUE oOacren
NIPUMEHEHUS], CBOICTB,
XapaKTEPUCTHK
KOHCTPYKITHOHHBIX u
TEIUIOU30JISIIIHOHHBIX
MaTepHajoB, BHIOMpAET UX B
COOTBETCTBUU c
TpeOyemMbIMU
XapaKTePUCTUKAMU

BIIUSIHUE OCHOBHBIX BUJIOB
00paboTKHU Ha CBOWCTBA U
CTpOCHHE
KOHCTPYKIIMOHHBIX H
TEIUIOU30JISIIIMOHHBIX
MaTepHajoB U
3aKOHOMEPHOCTH
CTPYKTYpHO-(Ha30BBIX
MIpEeBpaIICHUI B HUX,
MPOTEKAIOIINE MO
BO3IEHCTBUEM
IKCILTyaTaIMOHHBIX
¢akTopoB

XUMHYECKHH COCTaB,
CTPOEHUE, CBOWCTBA,
MapKHPOBKY U 00J1aCTH
MIPUMEHEHHUS
KOHCTPYKIIMOHHBIX H
TETUTOU30JISIIIMOHHBIX
MaTEPHUAJIOB, TPUMEHICMBIX
B TEIUIODHEPTETHKE U
TETUIOTEXHUKE

YMeTs:

MIPUHUMATH YJACTHE B

MHUKpPOCTPYKTYpa U CBOICTBA yIJIEpOAUCTHIX HE3AKAJICHHBIX CTalle
(JTaboparopnas padoTta)

Kpucrammuzanus metaiioB u coseit (JJaboparopras padota)
[MocTpoeHne aAuarpaMmMbl COCTOSIHUS TI0 KPUBBIM OXJIQKICHHUS CIJIABOB
(JTaboparopnas paboTa)

MHUKpOCTPYKTYpa M CBOICTBA JIETHPOBAHHBIX cTajiei (JlabopaTopHast
pabora)

KoHCTpyKIIMOHHBIE U TETIION30JIIIUOHHBIC MATEPHAJIBI B TEIUIODHEPTETHKE
u terorexuHuke (TectupoBanue)

MUKpPOCTPYKTYpa IIBETHBIX METAJUIOB U CIUIABOB HAa MX OCHOBE
(JTabopaTopnas pabora)

OcHoBHbIE BUbI TEPMUYECKON 00paOOTKH YIIepOAUCTBIX CTasel
(JTabopaTopnas pabora)

OcHoBHbIE METOIbI 00pabOTKK MaTepuaioB. TecTupoBaHue
(Tectupoanue)

OcHOBHbIE XapaKTEPUCTUKH MEXaHUUECKUX CBOUCTB. (JIabopaTopHas
paborta)




UCCIICIOBAaHUH CTPYKTYPHI U
MEXaHUYECKUX CBOWCTB
KOHCTPYKLIMOHHBIX U
TEIUIOU30JISILIMOHHBIX
MaTepHaJIOB C
HCIIOJIb30BAHUEM
HOPMATHUBHBIX METOJIUK
BBIOMpATh
KOHCTPYKIIMOHHBIE U
TEIUIOU30JISILIMOHHBIE
MaTepHabl IJIs
W3TOTOBJIICHUS 2JIEMEHTOB
KOHCTPYKLUH
TEIUIOPHEPTETUKH U
TETUIOTEXHHUKH B
3aBHUCHUMOCTH OT yCJIOBHM UX
HKCILTyaTaIlH




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. "AToMHO-KpHCcTA/IMYECKOEe CTPOEHHE MeTAJLI0B"

®opmbl peaiusanun: KomnbroTepHoe 3a1anue

Tun koHTpoILHOrO Meponpusitusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B bPC: 3

IIponenypa npoBeaeHnsi KOHTPOJBLHOI0 MeponpusATUs: 3anaHue BeinonHserca B OUOC MOU.
[Tpo10KUTETEHOCTD BBIMOJTHEHUS 3aaHus S MUHYT. B kadyectBe matdopmer ucnosb3yercs CJ1O

IIpomerei.

KpaTkoe conep:kanue 3a1aHusi:

KoHnTponbHOoe MeponpusTie OpueHTUPOBAHO HA IPOBEPKY 3HAHUM 110 pazieny “ATOMHO-

KPUCTAJUIMYECKOE CTPOEHUE”

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTh: XUMUYECKHH  COCTaB,
CTPOEHHE, CBOMCTBA, MapKHUPOBKY
u obusactu IIPUMEHEHUS
KOHCTPYKIIMOHHBIX "u
TEIUIOU30JSIIMOHHBIX MaTEpUAIOB,
IMPUMCHACMBIX B TCIIJIOOHCPICTUKC
U TEIUIOTEXHUKE

1.BeibGepute npu3HaK, KOTOPbIE OTHOCATCS K METaJliaM
(HECKOJIbKO BapUAaHTOB OTBETOB):

1)oTcyTCTBHE METaNIMYECKOro Oecka

2)Hanu4ne KOBaJEHTHON HETOJISIPHON MEXaTOMHOMN
CBSI3H

3)xoporias 3JIeKTPO U -TETIONPOBOIHOCTh

4)Hann4re METAITTNYeCKON MEKATOMHOM CBSI3U
5)OTCYTCTBHE METAIITUYSCKON MEKATOMHOMN CBSI3U
Otgetsl: 3), 4)

2.YeMm o0ycinaBIuBaeTCs XOpOIIas AJIEKTPO U -
TEIJIONMPOBOAHOCTh METAJIIIOB?

1 )Hamm4YreM HOHHOM MEKaTOMHOM CBSI3U
2)HaTu4HueM XapaKTepHOro METaNINYecKoro oiecka
3)HanuurneM 000OIIECTBICHHBIX AIEKTPOHOB

(27K TPOHHBII ra3)

4)nanuyrieM OIVOKHEro MOPSJIKa B pacloOI0KEHUN
aTOMOB B ’KMJIKOM COCTOSTHUU

Ortgert: 3)

3.B uem 3akiouaercst 0COOEHHOCTh METAIITNYECKON
MEXaTOMHOM CBsI3M (HECKOJIBKO BapUAHTOB OTBETOB)?
1)B HanMuKK 00OOIECTBIEHHBIX AIEKTPOHOB
(971eKTPOHHBII Ta3)

2)B OTCYTCTBUU 00OOIIECTBIEHHBIX JIEKTPOHOB
(271eKTpOHHBIH Ta3)

3)B HaJIMYKU B y3JIaX KPUCTAJUINYECKON PEIIETKH
HEMOHMU3UPOBAHHBIX aTOMOB

4)B HaJIMYUU B y3JIaX KPUCTAJUIMYECKON pEeIIeTKH
MOHU3UPOBAaHHBIX aTOMOB

OtgeTsl: 1), 4)

4 Kakue u3 XapakTepUCTUK OTHOCUTCS K FeKCaroHaJIbHON
IJIOTHOYIIAKOBAHHOW KPUCTAIUIMYECKOMN pEeLIeTKe
(HECKOJIbKO BaApHMAHTOB OTBETOB)?




1)K8

2)IJIOTHOCTH YIIAaKOBKH aTOMOB 74%

3)mapamMeTpsl (IIEpUOIbl) PEIIETKH: a, C

4)apameTp peleTKU TOIbKO a

OtBertsl: 2), 3)

5.Kakue u3 XxapakTepUCTUK OTHOCUTCS K KyOHUeCKOi
00BEMHOLIEHTPUPOBAHHON KPUCTAIIIMUECKOHN pelIeTKe
(HECKOJIBKO BapUaHTOB OTBETOB)?

1)K8

2)IJIOTHOCTh YIIAaKOBKU aTOMOB 68%

3)mapamMeTpsl (IIEPUOIbI) PEIIETKH: a, C

4)c/a=1,633

OtBertsl: 1), 2)

6.BpiOepute XapaKTepUCTUKY, COOTBETCTBYIOIIYIO
KyOMUYecKOH TpaHelleHTPUPOBAHHOM KPUCTAIITNYECKON
pereTKe:

K12

2)IJIOTHOCTH YIIAKOBKH aTOMOB 68%

3)napameTpsl (IEpUO/IbI) PEIIETKH: a, C

4)K8
5)c/a=1,633
OtgerT: 1)

7.Kaxoii u3 n1eeKToB aTOMHO-KPUCTANINYECKOTO
CTPOEHHS OTHOCUTCS K 00 bEMHBIM?

1)aTom BHEZpEeHUS

2)rpaHullbl 3epeH

3)TpenuHsI

4)TUCITOKAIUH

S)aTtom 3aMeneHus

Ortgert: 3)

8.Pa3zmep aToMa BHepeHUs B KPUCTAIIIMYECKON pelIeTKe
OJDKEH OBITE. ..

1)HaMHOTO MEHbIIIE pa3Mepa aTOMOB OCHOBHOT'O MeTalia
2)HaMHOro O0JIbLIIE pa3Mepa aTOMOB OCHOBHOT'O MeTaJlla
3)paBeH 10 pazMepy aToMaM OCHOBHOTO MeTaJlia

OtgerT: 1)

9.KoopauHanmoHHOE YUCIIO B KPUCTAJUINYECKOM
peuieTke 31o?

1)umnciio aTOMOB HaXOAIIMXCS HA Pa3HBIX PACCTOSHUAX
OT JIaHHOTO aToMa

2)4uUCII0 aTOMOB HAXOASIIUXCSI HA MUHUMAJIBHOM U
PaBHOM PacCTOSTHUM OT JAHHOTO aTOMa

3)4KCII0 AaTOMOB HAXOASIIMXCSI HA MAKCUMAIbHOM H
PaBHOM PAcCTOSTHUM OT JAHHOTO aTOMa

Ortgert: 2)

10.Kaxkoii u3 1eekToB aTOMHO-KPHUCTAIITMYECKOTO
CTPOECHUS OTHOCUTCS K TUHEUHBIM?

l)aroM BHenpeHUs

2)rpaHulIbl 3€peH

3)nopsl

4)nucnoKanuu

S)BakaHCUU




| Ortsert: 4)

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBIIIOJIHEHO B IOJIHOM 00BbEME.

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OO0JIBILIMHCTBO BOIIPOCOB PACKPHITO.

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIECTBEHHO BHITIOJIHEHO

KM-2. MuKpoCTPYKTYpPa M CBOMCTBA YIJIePOJAMCTBIX He3aKaJIeHHBIX cTaJlei

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOr0 Meponpustusi B BPC: 13

IIpoueaypa npoBegeHusi KOHTPOJIBLHOr0 MeponpusaTHs: JlabopaTopHas paboTa BBIIIOJHSIETCSA Ha
3aHATUN. DUKCUPYIOTCS OCHOBHBIE pe3yibTaThl. [IpoBOIMTCA yCTHBIM ONpPOC MO pPE3yJbTaTaMm
BBINOJIHEHUS 1TaOOpaTOPHOH paboTHI.

Kpatkoe cogepxanue 3agaHus:
B pamkax nabopaTopHo#t paboThl HEOOXOIMMO HAYUUThCS paciiu(poBBIBATE MapKU
YIIEPOAUCTBIX CTaJIel, IPOBOAUTH aHAIN3 MUKPOCTPYKTYPhI YITIEPOIAUCTHIX CTajeH,
3apUCOBBIBATH CTPYKTYPHBIE COCTABIIAIOIINE, PACCUUTHIBATE CPEJHEE COACPKAHUE YIIIEPOAA B
CTaJIi U OTIPEAEIATh MapKy CTalld IO €€ MUKPOCTPYKTYpE.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

VYMmerTs: BBIOMPATH 1.PaccunTaiiTe KOJIMUECTBO yriaepoa s
KOHCTPYKIIMOHHBIE il JIO3BTEKTOMIHOM CTaJM C 3aJJaHHBIM COJIEP>KAHUEM
TEILUIOU3O0JINUOHHBIE  MaTepHabl nepiauTa u peppura

IS HW3TOTOBJIICHHS  DJIEMEHTOB 2.Pacuudpyiite Mapku yriaepoaucThIX cTanei
KOHCTp}IKHI/Iﬁ TGHJ’IOBHepFGTI/IKI/I nu 06I)IKHOBGHHOFO KadyeCTBa, KAUCCTBCHHBIX
TEIJIOTEXHUKH B 3aBHCHMOCTH OT KOHCTPYKIMOHHBIX CTajJeil 1 MHCTPYMEHTaIbHBIX
YCIOBUN UX AKCIUTyaTalluu cTajen.




3.

Figure 1 PucyHok 1. MUKPOCTPYKTypa A03BTEKTOUAHOM CTaNu

[IpoBeauTe aHAIN3 MUKPOCTPYKTYPBI JOIBTEKTOUIHOU
CTaJlu, IPEJCTABJICHHON Ha pUCYHKE | U onpexnenure
IIPEAIIONIAracMy0 MapKy 9TOM CTalIH.

Onucanue MKAJbI OIl¢CHUBAHUA:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CJIM 33/1aHuE MPEUMYILECTBEHHO BBITIOJIHEHO

KM-3. Kpucrajymsanus MeTaJIOB U coJiei

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoIbLHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 13

IIponenypa npoBeneHusi KOHTPOJILHOr0 Meponpusitusi: JlaboparopHas padota BBIITIOJIHAETCS Ha
3aHITHH. DUKCUPYIOTCSI OCHOBHBIE pe3yibTaThl. [IpoBOIMTCSA YCTHBI ONpOC MO pe3ylbTaTaM
BBITIOJTHEHH S JTAOOPATOPHOM PaOOTHI.

Kpatkoe conep:kanue 3aaHus:
B pamkax mabopatopHoi pabOThI HEOOX0IUMO TTPOCTIEAUTH 32 MPOIIECCOM KPUCTATITU3AINN
BOJ/IHBIX PACTBOPOB COJICH U OMPEACTUTh BIMSHUE BHEITHUX (DaKTOPOB HA CTPYKTYPY U
CBOMCTBA KPUCTAIUTHICCKUX TEI.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMers: BbIOMpAThH 1.ITonOepute MoaudUKaTOp, BBOJUMBIH B CTaNb B
KOHCTPYKLIUOHHBIE u nporiecce BeluIaBku. OOOCHYITE Balll OTBET.
TEIUIOU30JISIMUOHHBIE  MaTepUallbl 2.IIpoBennre aHanu3 ypaBHeHus Xomia-Ilerya u
JUIsL  M3TOTOBJIEHHSI  DJIEMEHTOB OIIPEAEINTE BIUSIHNAE CPETHETO pa3Mepa 3epHa Ha
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KOHCTPYKUUN TEIIOIHEPTeTUKU U MIPOYHOCTHBIE XapaKTEPUCTUKU METAJLIOB.
TEIJIOTEXHUKU B 3aBUCHUMOCTH OT
YCIIOBUM MX AKCIUTYaTalllH

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-4. HOCTpOCHHe aAnarpaMmabl COCTOSIHUSA 110 KPUBBIM OXJIAKICHUSA CIIJIAaBOB

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro Mmeponpustusi B BPC: 13

IIpoueaypa npoBegeHusi KOHTPOJIBLHOr0 MeponpusaTus: JlabopaTtopHas paboTa BBIIIOJHSIETCSA HA
3aHATUU. DUKCUPYIOTCS OCHOBHBIE pe3yibTaThl. [IpoBOoaWTCA yCTHBIM ONPOC MO pPE3yJbTaTaMm
BBINOJIHEHUS 1TaOOpaTOPHOH paboTHI.

Kparkoe cogep:xanue 3ajanus:
B pamkax nabopaTopHoit paboThl HEOOXOIMMO MOCTPOUTH AUATPAMMY COCTOSHUS
JBYXKOMITOHEHTHOT'O CIJIaBa MO SKCIIEPUMEHTAIILHO MOJTYYEHHBIM JIaHHBIM C UCIIOJIb30BAHUEM
METOJ1a TEPMUYECKOTO aHAIN3a.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTs: BBIOMpATH 1.ITo sxciepuMeHTAIbHBIM JAHHBIM OTPEeIUTE

KOHCTPYKIIMOHHBIS " KPUTHUYECKYIO TOUKY Havaja KPUCTAJUIN3AlUH OJIOBA.

TEIUIOU30JISIIIMOHHBIE  MaTepuabl 2.PaccuuTaiiTe KOJIMYECTBO KUIKOM 1 TBepAOH (a3bl s

JUIS ~ W3TOTOBIICHHUSI  DJIEMEHTOB CIUTaBa 33JIaHHOW KOHIICHTPAIUU U TeMITePaTypHl,

KOHCTPYKIUN TEIIOIHEPTETHKU U HCIIOJIB3YS TIPABHUIIO OTPE3KOB.

TCIJIOTCXHUKN B 3aBHUCUMOCTHU OT 3.HOCTpOI>iT€ KPHUBBIC OXJTAXKIACHUA IJIA

YCIOBUHM MX AKCIUTYaTaIHH JO9BTEKTOUIHOTO, IBTEKTOUTHOTO U 3a9BTEKTOUIHOTO
CIUUTABOB, MICTIONB3YA 3aK0H [ mb0ca.

Onucanue MKAJbI OIICHUBAHUSA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60

Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHkKa "y10BIEeTBOPUTENILHO" BBICTABIISETCS

€CJIM 3aJaHUEC IPEUMYIICCTBCHHO BBIIIOJIHEHO

KM-5. MuKpoCcTpYKTYpa M CBOMCTBA JIETHPOBAHHBIX CTaJIeil

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoaBHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 13

IIpouenypa npoBeaeHusi KOHTPOJIBLHOr0 MeponpusaTHs: JlabopaTtopHas paboTa BBIIIOJIHSAETCSA HA
3aHATUU. DUKCUPYIOTCS OCHOBHBIE pe3yibTaThl. [IpoBOIMTCA yCTHBIM ONPOC MO pPE3yJbTaTaMm
BBINOJIHEHUS 1TaOOpaTOPHOH paboTHI.

Kpatkoe cogepxxanue 3agaHus:
B pamkax nmabopatopHoii paboThl HEOOXOAUMO HAYYHUTHCS paciiu(poBBIBATh MAPKU
JIETUPOBAHHBIX CTaJIEH; ONPEEIIATh BIUSHUE JIETUPYIOIIKX 3JIEMEHTOB HAa KHHETUKY pacrajia
MEPEOXJIAXKICHHOIO ayCTEHUTA, a TAKXKE Ha CTPYKTYPY U CBOMCTBA JIETUPOBAHHBIX CTAJIEH
Pa3HbIX CTPYKTYPHBIX KJIACCOB; IPOBOJUTH AHAJIU3 MUKPOCTPYKTYPbI JIETUPOBAHHBIX CTaJIeH U
3apUCOBBIBATh CTPYKTYPHBIE COCTABIISIFOLIHE.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMmers: BBIOMpATH 1.3apucyiite MUKPOCTPYKTYPY CTaJIM MEPIUTHOTO

KOHCTPYKIIMOHHBIE u KJiacca.

TEIUIOU3OJISILIMOHHBIE  MaTepuabl 2.Pacuiu¢pyiite MapKi KOHCTPYKIIMOHHBIX U

JUIT  W3TOTOBJICHUS  DJIEMEHTOB WHCTPYMEHTAIBHBIX JISTUPOBAHHBIX CTAJICH, a TAKKE

KOHCTPYKIUN TEIUIOPHEPTeTUKU U JIETUPOBAHHBIX CTaJe ¢ 0COOBIMU CBOMCTBAMHU.

TEIUIOTEXHUKA B 3aBUCUMOCTH OT 3.IlonGepute MapKy JaruipOBaHHOW CTaJH JIJIS

YCIIOBHM MX SKCIUTyaTalluu W3TOTOBIICHUS U3AENHs, pabOTAIOLIET0 B arpecCUBHON
CpeJie BIaYKHOTO ropsyero napa.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90

Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10

Onucanue xapakmepucmuku svtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIsI pEIICHUS 3a/1a4

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 60

Onucanue xapaxmepucmuxu evinoanenus sHanus: OueHka "y10BIeTBOPUTENBHO" BHICTABIIAETCS

€CJIM 3aJaHNUC NPCUMYIICCTBCHHO BBIITIOJIHCHO

KM-6. KoHcTpyKIMOHHBIC M TEIVIOM30/ISIHMOHHbIC MATEPHAJIbI B TEIUIOIHEPIreTHKe U

TEeNJIOTEXHUKE

®opmbl peasuzanuu: KomneorepHoe 3a1aHue
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Tun KOHTPOILHOr0 MeponpuaTHA: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 3

IIpounenypa npoBeaeHusi KOHTPOJIBLHOr0 MeponpusiTusi: 3ajanue BoinosHsgercs B SUOC MOU.
[TpomoiKUTENBHOCTh BBINONHEHUS 3ahaHuss 10 MuHyT. B kauectBe niardopmbl HCHOIB3YETCS

CHO IIpomereii.

KpaTkoe conep:kanue 3a1aHusi:

KoHTponbHOE MeponpuaTie OpUEHTUPOBAHO HA IIPOBEPKY 3HAHUM 110 pa3aeily
“KOHCTpYKIIMOHHBIE Y TEIUIOM30JISLMOHHbIE MaTEepUaIIbl, IPUMEHAEMbIE B TEIJIOPHEPTETUKE U

TEIJIOTEXHUKE

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: XHUMHYCSCKHM COCTaB,
CTPOEHHE, CBOMCTBA, MapKUPOBKY
u obnacTu MIPUMEHEHUS
KOHCTPYKIIMOHHBIX 31
TETJION3OJISIITUOHHBIX MaTEPHAJIOB,
MPUMEHSAEMBIX B TEIJIOPHEPTIETUKE
1 TEIJIOTEXHUKE

1.Kakoii u3 npuBeeHHBIX MaTepUaIOB OTHOCUTCA K
YTIAEPOIUCTHIM UHCTPYMEHTAJIBHBIM CTaIsIM?

1)Y8A

2)Ct3kn

3)45

4)10xn

OrtgerT: 1)

2.Pacmudpyiite mapky ctamm Y 10A u BeiOepute u3
IIPE/IJIOKEHHBIX BApUAHTOB OTBETOB, HanboJee
HOAXOISIINHN:

1)KoHcTpyK1IMOHHAs! BBICOKOKaYECTBEHHAs CTallb
2)1HCcTpyMeHTaNlbHAS CTallb

3)UHcTpyMeHTalIbHAsA BHICOKOKAUECTBEHHAs! CTAJIb C
conepxkanueM yriaepona 0,1%

4)¥YriepoaucTas cTajab OOBIKHOBEHHOTO Ka4eCTBa
5)UHCcTpyMeHTaNbHAs BBICOKOKAYECTBEHHAS CTallb
Otset: 5)

3.KakoBo cpenHee conepkaHue yriiepoJa B CIEAYIOMNX
Mapkax craieit: Y10A, 50, 05kn?

1)0,1% - 0,05% - 0,5%

2)0,01% - 0,5% - 0,05%

3)1% - 0,5% - 5%

4)0,1% - 0,5% - 0,05%

5)1% - 0,5% - 0,05%

OtgerT: 5

4.Kakoii u3 nepeyrcIeHHbIX HIKEe XUMHUECKUX
areMeHTOB cofiepkuTcs B ctanmu 30XM®DA B kauecTBe
JeTUpyomero?

1)azot

2)Maprasen

3)apron

4)monmubaeH

Ortgert: 4)

5.beicTpopexymas crans POMS ucnonb3yercs s
M3TOTOBJICHUS PEKYIIETO HHCTPYMEHTa (TIp.: CBEpIIA).
CornacHo MapKUpPOBKE CTajM, B HEH COJEPIKUTCH:
1)6% yrnepona, 5% monubaeHa

2)0.6% yrnepona, 5% monubneHa

3)6% Bombsdpama, 5% monubaeHa, yrieponaa = 0.7...1 %
4)6% Bonbdpama, 5% maprania, yraepoga <~ 0.7...1 %
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Otset: 3)

6.Kakoif XuMU4eCKHii SJIEMEHT Yallle BCETO T00aBIISIOT B
CTaJu JUIsl yBEIUYEHUS UX KOPPO3ZUOHHON CTOMKOCTH?
I)xpom

2)KpeMHUI

3)mapranery

4)60p

Otser: 1)

7.2KaponpoyHOCTb - 3TO .... (3aKOHYUTE TIPEITI0KECHHE)
1)criocoGHOCTH MaTeprasa NPOTUBOCTOSITh
MEXaHUYECKUM Harpy3kaM MpH TeMIlepaTypax, HUKe
KPUTUYECKOU TEMITepaTyphbl XPYIKOCTH
2)croco0HOCTh MaTepuasa NPOTUBOCTOSITh
MEXaHWYECKUM Harpy3Kam IpU BBICOKHX TeMIepaTrypax
3)crocoOHOCTh MaTepuaa MPOTUBOCTOATh
MEXaHWYECKUM Harpy3Kam Mpy TeMIlepaTypax BhIIIIE
TEMIEPATyPhI IIABJICHUS

Ortgert: 2)

8.BriOepute Mapky JerupoBaHHON CTalu, B KOTOPOI
COJICPKUTCS JICTUPYIOLINI 3JIEMEHT - a30T:
1)18XH4BA

2)V8T'A

3)V8A

4)07X13AT120

Ortgert: 4)

9.BBeneHne Kakux IEMEHTOB B CTallb CLIOCOOCTBYET
YBEJIMYCHUIO €€ TPOYHOCTH MPHU MOBBIIIICHHBIX
TeMneparypax?

1)HUKeNnb, KpeMHUM

2)KpMEHUI, MapraHell, cepa

3)xpom, MOTHOICH. BaHA TN

4)cBUHEI, BUCMYT, CypbMa

Otset: 3)

10.Kakue u3 npuBeIEHHBIX MaTepUaIoOB OTHOCATCS K
BBICOKOKAU€CTBEHHBIM YTJIEPOIUCTHIM
WHCTPYMEHTAIBHBIM CTalsIM? (HECKOJIBKO BApUAHTOB
OTBETOB)

1)V8

2)V10A

3)15mc

4)V8A

5)V11

OtBeTtsl: 2), 4)

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOMPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 33124

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-7. MuUKpOCTPYKTYpa IIBETHBIX METAJIJIOB M CIJIABOB HA MX OCHOBE

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoaBHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpOBbHOrO MeponpusTusi B BPC: 13

IIpouenypa npoBeaeHusi KOHTPOJIBLHOr0 MeponpusaTHs: JlabopaTtopHas paboTa BBIIIOJIHSAETCSA HA
3aHATUU. DUKCUPYIOTCS OCHOBHBIE pe3yibTaThl. [IpoBOIMTCA yCTHBIM ONPOC MO pPE3yJbTaTaMm
BBINOJIHEHUS 1TaOOpaTOPHOH paboTHI.

KpaTlcoe CoA€cpKaHHuE 3alaHUA:
I/I3y‘{I/ITb OCHOBHEBIE CBOMCTBa K 00J1aCTH MMPUMCHCHHA MU, AJIFOMUHUA U CIIIABOB HA UX

ocHoBe. Hayunthcst pactmpoBBIBaTh MApPKH IIBETHBIX METAJUIOB U CILIABOB.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: BbIOMpATh 1.ITonOepute MapKy JaTyHH, 715 U3TOTOBJICHUS JETaJIEH,

KOHCTPYKLIUOHHBIE u
TEIJIOU30JISILIMOHHBIE  MaTepHaJIbl
JUIsL  U3TOTOBJICHHUS  DJIEMEHTOB
KOHCTPYKUUI TEIUIODHEPIeTUKU U
TEIUIOTEXHUKH B 3aBHCHUMOCTH OT
YCJIOBHMM MX JKCIUTyaTaluu

paloTarolx B MOPCKON BOJIE.

2.1lpuBenute npumep Mapok JUTEHHOHN U
nedopMupyemoii GpoH3bI

3.IlonGepure Mapky (MapKu) crijiaBa (CIIaBOB) IS
W3TrOTOBJIEHUS MOAIINITHUKOB KaUCHUS

4.IlpuBenute npumep 1epopMUPYEMOTO YIIPOUHSIEMOTO
CIJIaBa Ha ocHOBe anmoMHuHuA. Kaum cnocobom
YIPOYHSAETCS ITOT CIUIAB.

5.Pacumdpyiite npeanoxeHHbIe MApKU aTIOMUHUS,
MEJH U CIIaBOB HAa UX OCHOBE.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoanenus sHanus: OueHka "y10BIeTBOPUTENBHO" BHICTABIIAETCS
€CJIM 33JJaHUE TIPEUMYIIECTBEHHO BBITIOJIHEHO

KM-8. OcHOBHBIC BHABI TePMHUYECKOH 00pa00TKH yIIepOAUCThIX cTajNel

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas padora
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Bec koHTpOBbHOrO0 Meponpustusi B BPC: 13

IIpouenypa npoBegeHusi KOHTPOJILHOr0 MeponpuaTHs: JlabopaTopHas paboTa BBIOJIHSAETCSA HA
3aHATUU. DUKCUPYIOTCS OCHOBHBIE pe3yibTaThl. [IpoBOaMTCA yCTHBIM ONPOC MO pPE3yJbTaTaMm
BBINOJIHEHUS 1TaOOpaTOPHOH pabOTHI.

KpaTlcoe CodcpKaHUuE 3alaHUA:
HpaKTI/ILIeCKI/I OCBOMTH OCHOBHBIC OII€paluu TepMquCKOﬁ O6pa6OTKI/I CTaJin

KOHTpOJILHLIe BOl'[pOCLI/3a)13HI/Iﬂ:

YMers: BbIOMpATh 1.ITonGepuTe pexxuM 3aKajku AJIs TOIBTEKTOHTHON
KOHCTPYKLIUOHHBIE u CTalu

TEIUIOM30JSILIMOHHBIE  MaTepHAJIBI 2.IlonGepute BUI TEpMUUYECKON 0OpaOOTKHU ISt

JUIs  W3TOTOBJICHUSI  3JIEMEHTOB BbIPAaBHUBAHMsI XMMUYECKOI'O COCTaBa CTaJIN
KOHCTPYKUUH TEIIOPHEPTeTUKU U 3.ITonGepute BUA U PEXKUM TEPMUIECKOI 00pabOTKH JIs
TEIUIOTEXHUKH B 3aBUCHUMOCTU OT MOJTyYEHHUs CTPYKTYPbl MAPTEHCUTA B IBTEKTOUIHOM
YCIIOBHI X AKCIUTyaTaI[lH cTanu

4.ITonOepuTe BUJ OTIYCKA, YTOOBI MIOJIYYUTh CTPYKTYPY
copOuTa B 3a3BTEKTOUIHON CTaTIN

5.IlonOepute pexxuM HarpeBa JOIBTEKTOUIHON CTalH,
YTOOBI MOJIYYUTH CTPYKTYPY MEIKO3EPHHUCTOTO
ayCTCHHTA.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHHUE JUIsl pELICHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO

KM-9. OcHoBHbIe MeTObI 00pad0oTKN MaTepuaJioB. TecTupoBaHue

®opmbl peaanzanuu: KoMeroTepHOE 3a/1aHKE

Tun koHTpoILHOrO Meponpusitus: TectupoBanue

Bec konTpoabHoro meponpustusi B BPC: 3

IIponenypa npoBeaeHnsi KOHTPOJBLHOI0 MeponpuATHs: 3anaHue BeinosnHserca B OUOC MOU.
[TponomxurensHOCTh BbIOMHEHUS 3afanus 10 muHyT. B KadecTBe miuaTgopMbl HCIIOJIb3YeTCS
CHO IIpomereii.

Kpartkoe conep:xanue 3aganus:
KoHTposibHOE MeponpuaTie OPUEHTUPOBAHO HA IPOBEPKY 3HAHUH 1O pa3zieny
“KOHCTPYKITMOHHBIC W TETUTION3OJISIITUOHHBIC MaTepUaIbl, TPUMEHSIEMBIE B TEIIJIOOHEPTETHKE U
TEIJIOTEXHUKE”

KoHTpoJibHbIe BONIpochl/3ajaHuA:
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3HaTh: BJIMSHHE OCHOBHBIX BHUIOB 1.Beibepute cTpykTypHO-(ha30BOE IPEBPAILICHHE,

0o0paboTKM  HA  CBOWMCTBA U KOTOpOE MmpoTekaeT 0e31u(Py3nOHHBIM ITyTEM

CTPOCHUE KOHCTPYKIHUOHHBIX U 1) IIpeBpamenue Aycrenuta B [lepaut

TEIJIOU30JISILIUOHHBIX MaTEPHUAIIOB 2) IIpeBpamenue Aycrenuta B MapTeHcur

U 3aKOHOMEPHOCTH CTPYKTYpPHO- 3) [IpeBpamienue Ilepiura B AycTeHUT

¢da30BBIX MpeBpalleHHH B HUX, 4) npespaiienue MapreHcura B AyCTEHUT

MPOTEKAIOIIUE MO/ BO3ACHCTBHEM Otser: 2)

HKCIUTYaTallHOHHBIX (PAKTOPOB 2.Kakoe u3 cTpykTypHO-(ha30BBIX NPEBpAIICHUI
SIBJIIETCS HEOOPATUMBIM, T.€. IPOTEKAET TOJIBKO B OJTHOM
HalpasJieHUN?

1) IIpeBpamenue Aycrenuta B [lepaut

2) Ilpespaienue [lepnura B AycTeHUT

3) [IpeBpanienue Aycrenuta B MapTeHCHT

OtBert: 3)

3.1IpeBpamenue Aycrenuta B [lepiut B
JOBTEKTOUIHBIX CTAJISIX IPOUCXOIUT HUKE
TEMIIEPATYPHI ...

1)Acl

2)Ac3

3)Arl

4)Ar3

Ortgert: 3)

4.Bpie Temrnepatrypsl Ac3 B 3a3BTEKTOUIHBIX CTAJSX
MIPOUCXOIMUT ....

1)Boiaenenue BropuuHoro Llementura u3
KPUCTAJUTMYECKOMN peleTkn AyCcTeHnTa

2)Boinenenne @epputa U3 KpUCTANIMYECKON PELLIETKH
AycTeHura

3)PactBopenue depputa B KPUCTALTUYECKON pEIIeTKE
AycTeHura

4)PactBopenue BropuyHoro LlemeHnTura B
KPUCTAJNINYECKON peleTke AycTeHnuTa

Ortger: 4)

5.Yro Takoe MapTEeHCUT?

1)Xumudeckoe coenquHeHue xkenesa ¢ yriaepoaom Fe3C
2)I[IepenachbliieHHbINH TBEpAbII pacTBOP BHEAPEHUS
yriepoja B o-Kele3e

3)TBepablil pacTBOp BHEAPEHUS yIIIepoJia B 0-Keje3e
4)2BTEKTOMIHASI MEJIKOJIMCIIEPCHAsI MEXaHUYECKast
cMech (eppHuTa U [IEeMEHTHTA

5)TBepasbiii pacTBOp BHEAPEHHUSI YTIIEPO/IA B Y-)Kee3e
Otgert:2)

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoneHus 3nanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHue
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-10. OcHOBHBIE XapaKTePUCTHKH MeXaHUYeCKUX CBOMCTB.

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoaBHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpOBbHOrO MeponpusTusi B BPC: 13

IIpoueaypa npoBegeHusi KOHTPOJIBLHOro MeponpusaTus: JlabopaTopHble paOOTh! BBIIOIHAIOTCS
Ha 3aHATHU. PUKCUPYIOTCSA OCHOBHBIE PE3yNbTaThl. IIpOBOAUTCS YyCTHBINA ONPOC IO pe3ybTaTaM
BBINOJIHEHUS 1TaOOPaTOPHBIX PadoT.

Kpatkoe cogepxxanue 3agaHus:
B pamkax nmabopatopHoii paboThl HEOOXOAUMO HAYYUTHCS OMPEEISITh XapaKTePUCTUKU
IPOYHOCTH U IJIACTUYHOCTHU CTAJIN; ONPEIENIATh XapaKTEPUCTUKU TBEPAOCTHU CTaJIN;
OTIPEEATh KPUTHUECKYIO TEMIIEPATYPY XPYIKOCTH CTATH U U3YYHUTh BIUSHUE BRICOKUX
TEMIIEPATyp HA MEXaHUYECKUE CBOWCTBA CTAJIH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMerb: IpuUHUMATh y4acTHE B 1.0npenenuTs N0 AMarpaMMe pacTsKEHUs
UCCIIENOBAHUM  CTPYKTYpBl U XapaKTEPUCTUKHU IPOYHOCTH NIPEAJIOKEHHON CTaIN
MEXaHUIECKUX CBOMCTB 2.0npenenuTs O JUarpaMMme pacTsLKEHUS
KOHCTPYKLIMOHHBIX U XapaKTEPUCTUKHU IPOYHOCTH NIPEATIOKEHHON CTaIN
TEIIOU3O0JSIIMOHHBIX MaTEPHAIOB 3.0mnpenenuTb XapakTepUCTUKU TBEPIOCTH
C HCIOJIb30BAHUEM HOPMATHUBHBIX MIPEAJIOKEHHOM CTaln
METOIUK 4.PaccuutaTh KpUTHYECKYIO TEMIIEPATYPY XPYNKOCTH
MIPEIIOKEHHOMN CTAJIA U IOCTPOUTDH KPUBYIO
XJIaJHOJIOMKOCTH
5.Paccunrath TeMIiepaTypHbIN UHTEPBAJ CHHEIOMKOCTH
JUIS IPEJUUIOKEHHOW CTaIn

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BIeTBOPUTEHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1./lnarpamma cOCTOSIHUS CILIABOB C OTPAaHMUEHHOM paCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM

coctostaud (111 Tur). KpuBas oxnakaeHust 1j1s JOOBTEKTHYECKOTO ciiaBa. [Tpasuio das.
IIpaBuno oTpe3KoB.

2.3aKkajiKa ¥ OTIYCK TO3BTEKTOUTHBIX U 3a3BTEKTOUIHBIX YIIIEPOAUCTHIX CTanel. Pexumbl
Harpesa 1 oxJyiaxaeHus. CTpyKTypa CTalu 110CJIe 3aKaJIKU U OTITYCKa.

3.PammdpoBath MapKku CIIaBOB M XapaKTEPUCTUKHA MeXaHudeckux cBorcTB: 50, Y10A, P18,
14X12B2M®, 12X13, BpA7, JIMn58-2, HRA, HB.

IIpoueaypa nposenenus
Ok3ameH yctHbIA. CTyneHT BeiOupaet Omier. Ha moarotoBky orsera naercst 60 MUHYT.

L Ilepeuens KomnemeHyuil/uHOUKAMOPO8 U KOHMPOTIbHBIX 60RPOCOE NPOGEPKU PE3YNbHAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenunst/Uuaukarop: UJ1-1lonk-s JemoHncTpupyet 3HaHue obaacTeld MpUMEHEHNUS,
CBOMCTB, XapaKTEPUCTUK KOHCTPYKIITMOHHBIX U TEIUIOU30JIAIIMOHHBIX MAaTEPUAJIOB, BLIOUPAET UX B
COOTBETCTBUU C TPEOYEMBIMU XapaKTEPUCTHUKAMU

Bonpocsl, 3aganus

1.1.  OcHoBHBbIE BUJbI KPUCTALIMYECKUX PELIETOK.

2.  Bunsl 1eeKTOB KPHCTAIITMYECKOTO CTPOCHUSI.
JlaTb onpesieNeHne CTalu.
Kak nensitest yrnepoaucTsie cTaiay N0 Ha3HaYeHUI0, 1aTh IPUMEPHI MapoK.
Yro takoe nmonumMoppusm? SBiseTcs JIu xKejne30 MoIUuMOp(GHBIM METAIIIOM?
Kak Bnusier yrieposia Ha CTpYKTYpy U CBOMCTBA yIiepOAUCTHIX cTanei?
ITocTosiHHBIE TPUMECH B CTAJISIX, MX BIUSHUE HA CTPYKTYPY U CBOMCTBA.
Pacumudposars cnepyromue mapku craneit: Y 10A, 10nc, Ct3xkm, V8. Kakue u3 stux
CTaJIell OTHOCSITCS K JIOOBTEKTOMIHBIM, SBTEKTOUIHBIM U 3a3BTEKTOUIHBIM?
10. Yro o6o3HavaeT OykBa A B KOHIIE MapKH CTaU?
11. [artb onpenenenue gpeppura, NepauTa, IeMEHTHTa U aycTeHuTa. Kakas u3 s3tux
CTPYKTYPHBIX COCTaBJISIOLIMX caMasi MsTKas, a kakas camasi TBepzasi? [louemy?
12. Kakas cTpyKTypa y 103BTEKTOMIHON CTaIn?
13. B kakoM cirydae cTaib OTHOCST K BBICOKOKaUYECTBEHHBIM?
14. Haiitu Ha quarpamme ctanb Y 11 u onpeaenuTs ee CTPYKTYpY.
20. Yro Takoe KpUCTAILTH3AIH?
21. Kak 3aBucHT cBOOOIHAS SHEPTHSI )KUIKOTO M TBEPJOTO COCTOSIHUS BEILIECTBA OT
teMriepaTypbl? Koraa HauHeTcs polece KpUCTAIIU3 AN ?
22. IlapameTpsl npolecca KpUCTAJUIN3ALUN U B3aUMOCBSA3b MEXK/1y HUMHU.
23. UYrto Takoe CTeneHb MepeoXTaKIACHUS?
24. Kak BnusieT cTeneHb NepeoxXIakKACHUs Ha YUCII0 IIEHTPOB U Ha pa3Mep 3epHa?
25. Kak BimsieT pazMep 3epHa Ha MPOYHOCTH?
26. UYro Takoe TeopeTHuecKas TeMiepaTypa KpucTaiin3anumn?
27. Yro takoe neHaputhl? Korma oHu 00pa3yroTcs M Kak BIHSIOT Ha CBOWCTBA.
28. Uro Takoe moauduuupoBanue?

©oNo gk w
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29. Kak n30exaTh NOSBICHUS ACHIPUTOB?

30. Kakwue Buasl MoaupukaTopoB Bbl 3HaeTe? PacckaxuTe mpo HUX.

31. CnocoObl m3MeNnbUeHUs 3epHA MTPH BBIILJIABKE METaJlIA.

34. UYto Takoe pekpucTauiM3anus (epBuYHas U BTOpUIHast)?

35. Ha nuarpammax cocTOSIHHS IOKa3aTh JIMHUY JTUKBUAYC U comunyc. Ilokaszars
9BTEKTUYECKYIO TOUKY.

36. Yto Takoe AMarpaMMbl COCTOSHUS U KaK OHH CTPOSITCA?

37. Uro Takoe IBTEKTUYECKUH CIiIaB?

38. Iloka3arp Ha qUarpaMmax JOIBTEKTHUECKHUI CIUIaB, HOCTPOUTD Il HETO KPUBYIO
OXJIQXKJICHUS U IPUMEHUTDH MPABUIIO OTPE3KOB.

39. Yro Takoe o u ?

40. Iloka3arp Ha AMAarpaMMe JUHHUH MPEAeIbHON PaCTBOPUMOCTH, OOBSICHUTD, YTO 3TO 32
JMHUU.

41. Yto taxoe BII ?

42. Tlpumenuts npaBuwio (a3 st peakuun XK—p.

43. Tloka3arp Ha AMarpaMMe 3a3BTEKTHUECKUM CIUIAaB, IOCTPOUTH ISl HETO KPUBYIO
OXJIXK/ICHUS U IPUMEHHUTD MIPABUIIO OTPE3KOB.

44, TlpumeHuTsb npaBmio ¢a3 s peakuun K—o+.

45. Kak kpucTamum3yroTcs 3BTEKTUYECKUE CIIaBbI?

47. Kak KpUCTauIM3yI0TCS YUCThIE METAJUIbI?

50. Yro Takoe JierupoBaHHAs CTAIh?

51. Kak gensitcs erupoBaHHBIE CTANIM MO Ha3HAYEHUIO?

52. TlpuBenuTe MpUMEpPHI CTAJIEH ¢ OCOOBIMU CBOWCTBAMH.

53. Uro o6o3HauaeT OykBa A U AA B KOHIIE MapKu CTau?

54. Kak mensitcs JIETHPOBAHHBIEC CTAJH 110 CTEIICHH JIETHPOBAHHOCTH | 10 YHCITY
KOMIIOHEHTOB?

55. Kak nmensitcst nerupoBaHHBIE CTANIM 110 MUKPOCTPYKTYPE IMOCIIE HOpMaU3alu?
56. Kak BAMSIOT Jerupyromue 3JeMeHThl Ha yCTOMUNBOCTh ayCTeHHUTA?

57. Pacumdpyiite mapky ctaimu POMSKS. Uto 370 3a cTanb Mo Ha3HAYEHUIO B K KaKOMY
CTPYKTYPHOMY KJIacCy OHa OTHOCHUTCSI.

58. Pacmmdpyiire mapky cramu 1411 (24). I'ne ucnosib3yercst 3Ta CTallb U K KAKOMY
CTPYKTYPHOMY KJIaCCy OHa OTHOCUTCS?

59. Pactnmdpyiire mapku craieii: 161 22AD, 23I2CAD, 15X2HM®DAA, 18XH4BA, P18,
12X18HI0T, 15XM, 12X2M®A, 30XT'C-11.

60. UYrto Takoe HOpManIH3anus?

61. HapucoBaTb quarpaMMsl pacriaja ayCTeHUTa CTajei NepIUTHOT0, MApTEHCUTHOTO U
ayCTEHUTHOTO KJIACCOB.

62. UYro Takoe MapTeHCUT?

67. Ha3BaTb OCHOBHBIE CBOIICTBA YHCTOW MEIU M 00JIACTH €€ TPUMEHEHHUSL.

68. Uro Takoe natyHs? Kakue Ob1BatoT J1IaTyHU?

69. Kakue cruiaBel Ha OCHOBE MeIH BbI 3HaeTe?

70. Ha3BaTb OCHOBHBIE CBOICTBA YHCTOT'O AIIFOMUHUS M 00JaCTH €ro MPUMEHEHHUS.
71. Kakwue cruiaBpl Ha OCHOBE aJTIOMHHHUS BbI 3HaeTe?

72. Yro Ttakoe Opon3za? Kakue 6p1BatoT OpOH3bHI?

73. TlpumeHsieTcs M YUCTast MeNlb Kak KOHCTPYKIIMOHHBIN MaTepuain? [Touemy?

74. Yro Takoe nropantoMuHbl? Kak oHu ynpouHsoTcs?

75. UYto Takoe crapeHue?

76. W3 yero cocTOMT MUKPOCTPYKTYpa AI0pantoMUHOB? OOIacTH MPUMEHEHHS
JTFOPATFOMUHOB?

77. Pacckaszare npo JUTEHHBIE AFOMUHUEBBIE cIIIaBbl. O0JIACTH MPUMEHEHHSI STHX CIIJIaBOB.
78. Pacmmdposars mapku crutaBoB: AJI9, /116, M1, A995, AMr6, J196.

80. Pacckazatp npo nedopmMupyeMble HE YIPOUHSEMbIE aTFOMUHHUEBBIE CILIABhI.
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81. Pacumdposars mapku cruiaBoB: JIAXK60-1-1, BpAXKH10-4-4, bpKMu3-1, bpO®10-1,
b8&3.

82. U3 4ero cocToUT MUKPOCTPYKTYpa ABYX(Da3Hoii JaTyHu?

83. U3 yero cocToUT MUKPOCTPYKTYpa JIOpaIFOMUHA?

86. Ha3Batb OCHOBHBIE BHJIBI TEPMUUECKOI 00pabOTKH.

87. Yro Takoe 3akanka? Llenn 3akamku?

88. Kax HarpeBaroTcs Mo 3aKajKy JOIBTEKTOUTHBIC CTATN?

89. Kakas nomkHa ObITh CKOPOCTh OXJIAXKICHUS IPU 3aKayKe?

90. MuKpOCTpYKTypa Mocie 3aKallki, 1aTh ONpeeTCHHE.

91. Kak HarpeBaroTcs MOJ 3aKalIKy 3a9BTEKTOUIHbIE CTAIN?

92. Kak BWIsSIET CKOPOCTh OXJIKICHUS HA TBEPJIOCTh CTAIH?

93. Uro takoe nuddy3nOHHBINA OTKUT?

94. Pacckazatp npo omxur Il poxa.

95. Jlns yero nmpoBOJUTCS OTIYCK CTaH?

96. Kaxwue BHIIBI OTITYCKA BbI 3HAaETE?

97. HazHaubTe peXUMBbI 3aKaJKH IS CTaIu 45.

98. UYro Takoe MapTEHCHUT. SIBIsSETCS M MAPTEHCUT YCTOWYUBBIM cocTosiHueM? [Touemy?
99. Kakoii BUJ OTITycKa BBl OyJieTe MPOBOJUTH JIJIs1 HHCTPYMEHTAIBHON CTalld, a KaKOH JIst
KOHCTPYKLIMOHHOM?

100. Kak BnusieT TemnepaTypa OTIycka Ha TBEPAOCTh CTaIu?

101. JInst KakuxX U3ASIIANA MOKET MPUMEHSATHCS CPEIHETEMIICPATyPHBIA OTITYCK?

102. Ha3znaubTe peKuMBbI 3aKayku 11 ctany Y 10.

103. Yro Takoe nepaut, copouT u TpocTut? Yem oHM OTIAHYAIOTCS?

104. Yto Takoe KpUTHYECKAsI CKOPOCTh 3aKaIKu?

105. Yro takoe HOpMaM3anus?

106. Kakum sBiisieTcss MapTEHCUTHOE MpeBpalieHne — AU Py3HOHHBIM UITU
6e3mudy3nonHbIM?

107. C kakoil 11eJIbI0 BBIMOJIHSAIOT MEXAHUUECKUE UCTIBITAHUSI MaTepUATIOB?

108. B kakux cirygasix HE00X0AUMO 3HATh MEXaHHMYECKHE CBOWCTBA MaTEPHUAIOB?

110. Yro Ha3bIBaeTcs npouHocThI0? Ilepeuncnure XapakTepUCTUKU POYHOCTH.

111. Yro nazpiBaeTcs macTuyHOCThIO? [lepeunciure xapakTepUCTUKU IITACTUYHOCTH.
112. Yem oObsAcHsAETCS HEOOXOAUMOCT 3HAHHUSI MEXaHUYECKUX XapaKTEPUCTHK MeTalja Mpu
MOBBIIIEHHBIX TEMIIepaTypax?

113. Kak BiusieT NOBbIIIEHHE TEMIIEPATyphl HA MOKA3aTeIN IPOUYHOCTH U IUIACTUYHOCTH
cranu?

114. Yro Takoe CHHEIOMKOCTb CTaJIM M KaK OHa MPOsBIsAeTCs?

115. Kak u3MmeHsieTcs HauaJabHbIA y4acTOK IMarpaMMbl pacTsHDKEHUSI MaJIOyTJIEpOAUCTOMN CTanu

IIPY TIOBBIIIEHHBIX TeMIIepaTypax?

116. Kak oneHnBaeTcs TBEpAOCTh 10 bpunemnno n Bukkepcy?

117. Kak onenuBaetcst TBep1ocTh 10 PoxBerny?

118. Yro Takoe XJIaJHOIOMKOCTh MeTaa?

119. Kak meHsieTcst xapakTep pa3pylIeHHs MeTallla B MHTepBaJle TeMIepaTyp 1nopora
XJIaJTHOJIOMKOCTH?

120. Kakue BHemIHNE MPU3HAKU TIOBEPXHOCTH U3JIOMA MPH XPYIKOM, BSI3KOM U CMEILIaHHOM
XapaxkTepe pa3pyieHus?

121. Yro Ha3bIBAIOT MOPOTOM XJIQJHOJIOMKOCTH U OT YETO 3aBUCHUT €TI0 TeMIIEPaTypHBII
WHTEpBaI?

122. Yro Takoe KpuUTHUECKas TEMIIEpaTypa XpyNKOCTH U KaK €€ ONpeeTuTh?

123. Yto Takoe ynapHas BI3KOCTh, HATUIIATE (DOPMYITY JIJIS €€ OIPEICIICHHS.

124. B yem cymHOCTh METOJIMKHU OTIPEICIEHUS] KPUTUUECKOM TeMIepaTypbl XpyIKOCTH O
CepUAbHBIM KPUBBIM YIapHOU BS3KOCTH?
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125. B yeM CymHOCTh METOJAUKH OIPEIEICHHS KPUTHIECKOU TEMIIEPATypPhl XPYIKOCTH 110
BH]ly M3JI0Ma oOpasia’?

MartepuaJbl /il IPOBEPKHU OCTATOYHBIX 3HAHUI
1.1.[JaTh onpeneneHue cTajiu
2.PacmmpoBath MapKy yriepoaucToit cranu 45
3.PacimmdpoBarh Mapky yriaepoauctoit ctaim Y8
4.Paccka3aTh METOJUKY OIIPENIEIECHUS TBEPAOCTH CTAIU
5.Pacckazath METOIMKY UCIIBITAHUS Ha PaCTsDKEHUE
6.HazBaTtb OCHOBHBIE CTPYKTYPHBIE COCTABIISAIOLINE CTAIIN
7.0mmcaTh IpoIecc TEPMUIECKON 00paboTKH “3akaiika’ M ¢ KaKOH 11eJIb OHA ITPOBOIUTCS
8.ITpuBectu mpruMepsl 0003HAYEHUS KPUTUUECKUX TOUEK
9.latb onpenienieHne TMHUM JTUKBUTYC.
10.laTh onpeneneHue JMHUA COMUIYC
11.IIpuBectu mpuMepsI CINIABOB HA OCHOBE MEIU
12.I1puBectu nmpuMepy CILJIABOB Ha OCHOBE AJTIOMUHUSA
OTtBeTsI:
BaIl
Bepwnpiii oTBeT: Bamn

II. Onucanue wkanvl oueHueanus

Oyenka: 5
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIIONIHEHA B paMKaX "MPOJABHUHYTOrO"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIloIHEHa B paMKax "0a30Boro"
ypOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEpHO. B yacTu MaTepurana ecTh HE3HAUUTEIbHBIE
HEJ0CTaTKU

Oyenka: 3
Hudicnuii nopoe eévinonnenus 3adanus 6 npoyenmax: 55
OnucaHnue xapaxmepucmuxu evlnoinerus 3Hanus: PaboTa BeINIOIHEHA B paMKax "moporosoro”
ypoBHs. OCHOBHasl YacThb 3aJJaHUs BHIIOJIHEHA BEPHO. HA BOIIPOCHI YIIIyOJIEHHOIO YPOBHS

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy
Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBON cHCTEME IS

crynentoB HUY «MBOW» Ha OCHOBaHWMM CEMECTPOBOM M JK3aMEHAIIMOHHOW COCTaBJISIONINX. B
MPUJIOKEHUE K TUTIIIOMY BBIHOCUTCS OLIEHKA 3a 2 CeMeCTp.
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