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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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-6 CriocoOeH uCIoyIb30BaTh CBOMCTBA KOHCTPYKIIMOHHBIX U 3JIEKTPOTEXHUYECKHUX

MaTepUajoB B pacueTax mapaMeTpoB M PEKHUMOB 00bEKTOB TPO(HECCHOHATLHOM e TEIIbHOCTH
NI-1 JemoHCTpUpYET 3HAHKE 00J1acTel TPUMEHEHHSI, CBOMCTB, XapaKTEPUCTHK U METOJIOB
UCCJIEI0BAHUS KOHCTPYKIIMOHHBIX MaTEPHAJIOB, BEHIOMPAET KOHCTPYKIIMOHHBIE MaTEpUaIbl B
COOTBETCTBUU C TpeOyeMbIMU XapaKTEPUCTUKAMH ISl HCTIOIb30BaHUS B 00JIaCTH
po(hecCHOHANTLHOM e TEIbHOCTH

H BKJIFOYACT:
AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. Tect 1 «ATOMHO-KpHUCTAIITHYECKOE CTpoeHrne MeTauioBy (TecTtupoBanue)

®dopma peanmszanuu: YcTHas popma
1. 3ammTa naboparopHoii padots! "BiusiHue TepMuueckoit 00paboTKHM Ha CBOMCTBA
yraepoaucthix craneid” (Jlaboparopnas padota)
2. 3ammuTa adoparopHoii pabotsl "M3yueHue npoiecca KpUCTAILTA3AIUH, BIUSHUS
MOJIM(PUKATOPOB U CKOPOCTH OXJIaXkICHUS Ha BennynHy 3epHa" (JlabopaTopHas pabota)
3. 3ammra naboparopHoi pabotsl "[locTpoenue nuarpammsl cocTostHUSL Pb-Sn o kpuBbiM
oxnaxaenus" (JJaboparopnas pabora)
4. 3amura 1abopaTOpHBIX paboT "MUKPOCTPYKTypa U CBOWCTBA yIIIEPOIUCTHIX
5.

He3aKaJeHHBIX craneil"; "MUuKpoCcTpyKTypa JerupoBaHHbIX CTaJeil U criaBoB";
"MuKpoCTpyKTypa LIBETHBIX METaJIOB U ciiiaBoB" (JIabopaTtopHas pabora)

BPC aucuuniavHbl

3 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHII TEKYIIEro KOHTPOJS  yCNeBaeMOCTH IO

AUCUHHUILIHHE:

KM-1 Tect 1 «ATOMHO-KpPUCTAJUIMUYECKOE CTPOCHHE METAIIIOBY (TecTupoBaHue)

KM-2 3ammra naboparopHoii paboTsl "M3ydeHune npolecca KpUCTAIUIN3ALUH, BIUSHUS
MOAU(UKATOPOB M CKOPOCTH OXJIAXKACHHS Ha BenuuuHy 3epHa" (JlabopaTopHas pabota)

KM-3 3ammra naboparopHoii pabotsl "[locTpoenue nuarpamMmMel coctostuus Pb-Sn mo kpuBbiM
oxnaxaeHus" (Jlabopatopuas pabora)

KM-4  3ammra nabopatopHoii paboTsl "BiusiHue TepMudeckoit 00pabOTKH Ha CBOWCTBA YTIEPOIUCTHIX
craneit" (JlaboparopHas pabora)
KM-5 3ammra mabopatopHbIxX paboT "MHUKpPOCTPYKTYpa M CBOMCTBA YIIIEPOAUCTHIX HE3aKAJCHHBIX

crane"; "MUKpOCTpYKTypa JErupOBaHHbBIX CTajel U cIuiaBoB'"; "MUKpOCTpYKTYypa IBETHBIX
MeTasuioB U cruiaBoB" (JIJabopatopHast pabota)



Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

Beca koOHTpOIBHBIX MeponpUsITHL, Y0
Wnpnexc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Pa3nen nucuumninHb
KM:
Cpok KM: 4 8 12 14 16
CtpoeHne 1 OCHOBHBIE CBOMCTBA METAJJIOB
CrtpoeHue u OCHOBHbBIE CBOMCTBA METAJIOB + +
Ctpoenue u cBorcTBa CriiiaBoB. OCHOBBI TEOPUH
CILJIAaBOB
Ctpoenue u cBorcTBa CriiiaBoB. OCHOBBI TEOPUH +
CILJIAaBOB
CrnaBel Jkenesa v yriaepoja.
CrnaBsl Jkenesa v yriaepoaa +
Teopus 1 TEXHOJOTUS TEPMUYECKON 00pabOTKU
METAJIJIOB U CIUJIABOB
Teopus ¥ TEXHOJIOTU TepMUUECKON 00pabOTKU +
METAJIJIOB U CIUJIABOB
JlerupoBaHHbIE CTATN
JlernpoBaHHbIE CTAIIN +
[{BeTHBIE METAJUIBI U CIUIABBI HA UX OCHOBE
[{BeTHBIE METAJUIBI U CIUIABBI HA UX OCHOBE +
Bec KM: 10 15 15 15 45




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIIK-6 N-lonke MHemonctpupyert | 3HaTh: KM-1 Tect 1 «ATOMHO-KPHUCTAIITUYECKOE CTPOCHUE METAIIIOB)

3HaHHUE obnacrei
NIPUMEHEHUS], CBOICTB,
XapaKTePUCTUK U METOJI0B
HCCIIEIOBAHUS

KOHCTPYKLIMOHHBIX
MaTepHUaoB, BbIOMpAET
KOHCTPYKLIMOHHBIE
MaTepHaibl B COOTBETCTBUHU
c TpeOyeMbIMU
XapaKTePUCTHKAMH JUTst
UCIIOJIb30BaHUS B 001acTH
npodecCuOHATIbHON
JeSITeIbHOCTH

OCHOBHBIE TUIIBI
KPUCTAININYECKUX PELIETOK,
neQeKThl KpUCTALIITMYECKOTO
CTPOEHHSI, IPYIIIBI CBOMCTB
U UX BIMSHUE HAa CBOWCTBA
KOHCTPYKIIMOHHBIX
MaTepHaoB
KJIaCCU(UKALUIO,
MapKHpOBKY U 00J1acTh
MPUMEHEHHS OCHOBHBIX
METAJUINYECKUX
KOHCTPYKIIMOHHBIX
MaTepHaoB

BUJIBI I PEKUMBI
TEPMUYECKOI 00paboTKH
METAITNYECKUX
MaTepHasioB, IPUMEHSIEMBIX
B DHEPreTUYECKOM
MAaIIMHOCTPOSCHUH

Ymers:

IIPOTHO3UPOBATh 3BOJIIOLUIO
CTPYKTYpBHI CIlJIaBa Mpu
HarpeBe Wi OXJIaXKIACHUN
10 IMarpaMMe COCTOSIHUSI

(TectupoBanmue)

KM-2 3ammra naboparopHoii pabots! "M3ydenue nporecca
KPUCTAIITU3AlUH, BIUSHAS MOAU(PHUKATOPOB U CKOPOCTH OXJIAXKACHUS Ha
Bennuuny 3epHa" (Jlabopatopnas padora)

KM-3 3ammura naboparopHoii padotsl "[locTpoenue nuarpaMMbl COCTOSHUS
Pb-Sn no kpuBeiM oxnaxxaenus" (Jlaboparopuas padota)

KM-4 3amura nabopatopHbix paboT "MHUKPOCTPYKTypa U CBOMCTBA
YIJIEPOAUCTBIX He3aKalleHHBIX cTajeil"; "MUKpOCTpyKTypa JIErMpOBaHHBIX
cTasiedl ¥ ciaBoB"; "MUKpPOCTPYKTypa IIBETHBIX METAJIJIOB U CIUIABOB"
(JTaGoparopnas padoTta)

KM-5 3amura naboparopHoii pabotsl "BiusiHue repmudeckoit 06paboTku
Ha CBOMCTBA yriiepoaucThix cranei" (Jlaboparopnas padota)




0 MapKe CIUIaBa
OIIPENIENIATh €r0 TUII H
pacmudpoBBIBaTH CBEICHUS,
0003HaYaeMbIe B MapKe
OOBSCHHUTH BIIMSTHUC
OCHOBHBIX MTAPaMETPOB
KpUCTAILTU3AIIUU U
MOJIU(UKATOPOB HA
MEXaHUYECKHE CBOMCTBA
000CHOBaHHO BHIOMPATH
PEKHUMBI TEPMOOOPAOOTKH
CTaJIeH C MCIIOJIb30BaHHEM
JarpaMMBbl <OKeJIe30-
HEMEHTUT» U TUarpaMMbl
M30TEPMHUYECKOTO pacmaaa
MEPEOXJTAKICHHOTO
ayCTEeHUTA




1I. Cooepicanue oyenounvix cpeocme. Illkana u kKpumepuu oyenusanus

KM-1. Tect 1 KATOMHO-KpHCTANINYECKOE CTPOEHHE METAJLJIOB)

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mpoBedeHHs] KOHTPOJBLHOro meponpustus: CTyIeHT MOIy4YaeT OJAWH U3 IMATH
BapHUaHTOB 33J]aHus. B Kax oM 3a7aHuu 110 7 BOMpocoB. Bpemsi mpoBeicHust pabOThI - 5 MUHYT.

KpaTlcoe coacpiKaHuE 3alaHUSA:

JlaHHOE OLIEHOYHOE CPEACTBO IPOBEPSIET 3HAHUE OCHOBHBIX THUIIOB KPHCTAUIMYECKUX
pemeToK, 1eheKTOB KPUCTAITMYECKOTO CTPOCHHUs. TeCcT Coep>KUT BOIPOCHI THUIIA OJIHH U3
MHOTHUX, MHOTHE U3 MHOTUX. [IpaBUJIBHBIM OTBETOM Ha BOIPOC THUIIA MHOTUE U3 MHOTUX
CUMTAETCS, €CIIU CTYACHT BbIOpa BCE BOZMOXKHbBIE IIPABUIIbHBIE BAPUAHTHI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3ynbTathl | Bompocsl/3aganus 11t IpoBepKU

00y4eHUs 10 JUCIUIIHHE

3HaTh: OCHOBHBIC THUIIBI 1.XapakTepHbIMH NPU3HAKAMH METALI0B
KPHCTAJUINYECKUX pELLIEeTOK, SIBJISIIOTCS:

neQeKThI KPUCTAJTUIECKOTO a. - BbIcokast TeII0POBOAHOCTh

CTPOCHHS, TPYNIIBI CBOWCTB M UX 0.- HecrtocoOHOCTB K ITacTUYHOMY Je(OPMUPOBAHUIO
BIIMSTHHC Ha CBOMCTBa B.- CriibHasI CBSA3b JIEKTPOHOB BHEITHETO

KOHCTPYKIIHHMOHHBIX MAaTCPUATIOB

9HEPreTUYECKOro YPOBHS C AAPOM

I.- YBeIMUeHUe 3JIEKTPUUECKOTr0 COITPOTUBIIEHUS TPU
MTOBBILIIEHUH TEMIIEPATYPhI

OTBETHI: a,T

2.9J1eMeHTapHasA siYelika KaKoro Tuna
KPHCTA/IMYECKOH pelleTKH H300pakeHa Ha
pucynke?




3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

a) | 'K
0) | OLK
B) | I'TIY
r) | TerparonanbHas

OTBET:0)
3.Kak o603Ha4aeTcsi KOOPAMHAIMOHHOE YHCI0 Y
MeTasi0B ¢ OLIK kpucrasiinyeckoii pemerkoii?

a) | K8
6) | K12
B) | 12
r) | K4
OTBET: a)

4.9t0 TaKkoe aHU30TPONUS CBOICTB KPUCTAJLIOB?

N3MEHEHHE CBOWCTB KPHCTAIUIOB C MOBBIIICHHEM
a) | TeMmepaTypsl

M3MEHEHHNE CBOWCTB M3-3a (pa30BOH
0) | mepeKpucCTaAITH3AIUI

MIOBBIIICHHUE POYHOCTH 32 CUET YBEIMUCHUS
B) | IUTOTHOCTH TUCIOKAITHIt

pasauune MeXaHUYeCKUX, (PU3UUECKUX U
XUMHYECKUX CBOMCTB BJIOJIb PA3IIMIHBIX
HaIpaBJICHUH U IIIOCKOCTEN

OTBET:T)
5. ToyeuHbIMHU AedeKTAMH KPUCTANLINYECKOI
pelIeTKH ABJISIIOTCSH:

Bakancun

a)

0)

Jucnokamuu

[IpumecHsIil aToM BHEIPEHUS

B)

r) | Mukpomopsl

OTBET:a), B)
6.00beMHbIMU 1epeKTAMH KPUCTAJLIHYECKOI
pelIeTKH ABJIAIOTCH:

MukpoTpemuHs

a)

0)

I'panuusl 3epen




3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

KpaeBLIe JAHCJIOKaIIu

B)

r) | Mukpomnopsr

OTBET: a), T)
7.Kakoe (kakue) U3 cJIeAyIOUUX YyTBePKIeHUil
siBJIsieTCsl (SIBJISIIOTCS) BepHbIM(1)?

SHEPTHUs UCKAKCHHS KPUCTAIUTNICCKOM PeieTKH
a) | xapaktepusyercsi BEeKTopoM broprepca

BekTOp bproprepca mokaseiBacT HanpaBIcHUE
0) | IBWKEHHS THUCIOKAITIH

BEKTOpOM broprepca Ha3pIBaeTCs HEBS3KA MIPU
B) | 00X0/Ie 0 KOHTYpPY B HEKOTOPOU 001acTh

BeKTOp broprepca nossosser onpeaenuTh
KOJMYECTBO MJIOCKOCTEN CKOJIbKEHHUS

OTBET:a), B)

Onucanne MKAJbI OIICHUBAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIH B X0/
tectupoBanus Habpaiu 90-100% npaBUIIBHBIX OTBETOB

Oyenxa: 4 («XOpoILI0»)
Hudicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnonanerus 3Hanus: O1eHKa "Xopouio" BEICTABISETCS €CIU B X0/Ie
TecTUpoBaHus Habpanu 75-90% npaBUIBHBIX OTBETOB

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huodicnuii nopoe svinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku binonneHus snanus: OLeHKa yI0BICTBOPUTEIHHO" BBICTABIISIETCS
€CIIi B X0/JIe TecTHpoBaHus HaOpamu 60-75% mpaBUIbHBIX OTBETOB

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaxneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM B XOJIe TECTUpOBaHMs Habpaau MeHbIe 60% MpaBUIBLHBIX OTBETOB

KM-2. 3ammra 1aboparopHoii padorsl '"M3yueHne npouecca KpucTalJin3aluuu,
BJIMSIHUSI MOJAM(PUKATOPOB M CKOPOCTH OXJIAJKICHHUS HA BeJIMYMHY 3epHa"

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpouenypa mnpoBefeHUs] KOHTPOJBLHOIO MePONPHUAATUSI: YCTHBI ompoc Mo o(opMIEHHOMY
OTYETy O NMPOBEACHUH Ja00PaTOPHOM paboTHI.

KpaTKOE CoA€cpKaHME 3alaHUA:




Bonpocs! Ha 3amuTe BKIIOYAIOT B ¢€0sl IPOBEPKY YMEHUS OOBACHUTH CXEMY U DHEPTEeTHUECKUE
IPEANOCHIIKY KPUCTAJUIM3ALINY, a TAK)KE BIMSIHUE OCHOBHBIX MApaMeTPOB U MOAU(DUKATOPOB

Ha pa3Mep 3epHa

KoHTposbHbIe BONPOCHI/3aJaHUA:

3annaHupOBaHHbIE pe3yNIbTaThI
00y4eHUs IO TUCHUILINHE

Bompocei/3aganust 1151 mpoBepKH

YMeThb: OOBSICHUTL BIIMSHHE OCHOBHBIX

napameTpoB KPUCTAJUTU3ALIUH u
MOAM(PUKATOPOB HA  MEXaHUYECKHE
CBOWCTBA

1.

Kakne 0CHOBHBIE SHEPIETUYECKUE TPEATIOCHUIKU
Ipouecca KpuCcTauIm3auu

2.Kak BausioT MoauduKaTOphl Ha pa3Mep

KPHUCTaJJIOB U CBOWCTBA

3.Ilpoananu3upyiite BIUSHUE YHUCIIA IIEHTPOB U
CKOPOCTH pOCTa KPUCTAIJIOB, @ TAKXKE CTEIIEHU
NIEPEOXJIAXKIEHNS Ha pa3Mep KPUCTAJUIA U CBOMCTBA
4.Kakum criocobomM MO>KHO U3MEHUTh pa3Mep 3epHa
IIPU KpUCTAIIIU3aLUU

5.Kak cTenenp nepeoxiiax/1eHus BIUSET Ha
BEJIMUYMHY 3€pHa U MEXaHUYECKHE CBOMCTBA
6.0mpenenuTe 1o TUILY CTPYKTYPBI CIIUTKA B KAKOU
(dbopMe OH KpUCTAILITU30BAJICS, TOpsiuei
KepaMHUYEeCKON MJIM METaIIN4eCcKOn?

7.Kakoii pazmep 3epHa OoJiee KellaTelneH IS
dbopmupoBaHus 6osiee NPOYHON CTPYKTYpHI?

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5 («OTITUIHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/l1aHU€E TPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku 6binonneHus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBHITIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBHIITOJHEHO

KM-3. 3amura sadopatopHoii padors! "IlocTpoenne nuarpammel coctosinus Pb-Sn
10 KPUBbIM OXJIaxKIeHus1"

®opmbl peaausanuu: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBegeHUs] KOHTPOJBHOIO MePONPHUATHSA: YCTHBIH ompoc 1o o(opMIeHHOMY
OTYETY O MPOBEACHUH JTa00OPATOPHOUN pabOTHI.
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Kpartkoe cogep:xkanue 3aiaHuA:
Bonpocs! BKIIIOYaI0T MPOBEPKY YMEHUS UCIOIb30BaTh METO TEPMHUUECKOT0 aHAIIN3a, IS
MOCTPOCHHS JHArPAMMBbl COCTOSIHUS

KoHTposbHbIe BONPOCHI/3a1aHUA:

3amaHupOBaHHbIE Pe3yNbTaThl 00y4ueHus 1o | Bompockl/3ananus ams npoBepKu
JUCHHUTIIINHE

YMmersb: IIPOrHO3UPOBATH 3BOJIIOLIUIO 1.Onumure npouecc KpUCTAIN3ALNH
CTPYKTYpPBhl ~CIUIaBa IIPU  HArpeBe WU YKa3aHHOTO CIUIaBa JauarpaMmMbl Pb-Sn u
OXJIAKJICHUH 110 AUArpaMme COCTOSTHUS IOCTPOMTE KPUBYIO OXJIAXKICHUS

2.0numuTe Npouecc KpUcTauiu3aud YUCThIX
KOMITOHEHTOB cucTeMbl Pb-Sn u moctporite
KpPUBBIC OXJIAXKICHUS

3.Kak ucnomnp3yercss METo 1 TEPMUYECKOTO
aHanIu3a, Uil IOCTPOCHUSI TUarpaMMbl
COCTOSIHMS

4.YTto XapakTepu3yeT JUHUS JTUKBHUIYC
5.I1ocTpoiiTe KPUBYIO OXJIAXKIEHUS
ABTEKTUYECKOTO CIUIaBa. Y KaKUTE
KPUTHUYECKHUE TEMIIEPATypPbl

6.IlocTpoiiTe KPUBYIO OXJIXKICHUS IJIs1
3alaHHoro Ha quarpamme Pb-Sn crinaga.
Ornpenenure KpUTUYECKHE TOYKHU CIIJIaBa.

Onucanne MKAJbI OIlCHUBAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe sevinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoaneHus 3nanus: OueHka "yI0BIeTBOPUTEIBLHO" BBICTaBISCTCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-4. 3amura jga6opatopHoii padorsl "'Biusinue Tepmuveckoil 00padoTKH Ha
CBOICTBA YIJIEPOAUCTBIX cTajei"

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpouenypa mnpoBefeHUs] KOHTPOJBLHOIO MePONPHUATUSI: YCTHBI ompoc mo odopmiIeHHOMY
OTYETy O NMPOBEACHUH Ja00PaTOpHOM paboTHI.

KpaTKOE CoA€cpKaHME 3alaHUA:
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OTBeTUTH MPAaBUIILHO HA BOIIPOCHI IO TEME J1a00PaTOpHOM paboThI, BBIMOIHUTH HEOOIbIINE

3aaaHus, UCIIOJIb3YA IMOJTYYCHHBIC 3HAHUWA.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3araHuPOBaHHBIC PE3yAbTAThl 00YUCHUS IO TUCITUTUINHE

Bomnpocel/3aganust 1751 IpOBEPKU

3HaTh: BUABl U PEKHUMBI TEPMHUECKOH 00pabOTKH
METaUTMYECKUX MaTepuaos, MPUMEHSIEMBIX B
SHEPreTU4eCKOM MAIIMHOCTPOCHHUH

1.KakoBbI OCHOBHBIE BH/IbI
TEPMUYECKOH 00paboTKH
craneiu?

2.C KaKoi 1eJIbI0 IPOBOJIUTCS
3aKanka’?

3.Kak uzmensercs TBepOCTh
CTaJId MIPU 3aKaJIKe Ha
MapTEHCUT?

4.Y1o Takoe MapTEHCUT?

YMeTb: 000CHOBaHHO BBIOMPATH PEKUMBI TEPMOOOPAOOTKH
CTajell C CIOJIb30BAaHUEM JUATrPAMMBI <OKEJIe30-TIEMEHTUT
u JarpaMMbl N30TEPMHUYECKOTO pacmaza
HePEOXIIaKAECHHOTO ayCTCHUTA

1.Kak BriOupaeTcs Temneparypa
Harpesa Mo/ 3aKajKy Jjs
3a9BTEKTOUIHOM CcTaIn?

2.Kax BeIOupaeTcs Temmeparypa

HarpeBa Mo/l 3aKajiKy s
IODBTEKTOUIHON cTan?
3.Kakyto oxJyiaxaaromryro cpeay
clenyeT BhIOpaTh Npu
HOpMaIM3aluu craiu 457
4.Kakyro OXJIaKJAOILYIO Cpeny
cJeyeT BbIOpaTh MpH 3aKaJIKe
cranu 457

5.Kakyro oXJIaKIAroIyIo cpeny
clelyeT BHIOpaTh MpH 3aKallke
cramm Y10?

Onucanue MIKAJbI OLlEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («xXopo1o»)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evinonnenuss 3uanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO
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KM-5. 3ammTa 1ab6opaTtopHbix padtoT "MHUKPOCTPYKTYpPaA U CBOMCTBA YyIJIePOAUCTHIX
He3aKaJeHHBIX cTajieil" ; ""MUKpOCTPYKTYpa JIerHPOBAHHBIX CTAJIel U CIUIABOB'';
"MHUKpPOCTPYKTYpPa IBETHBIX METAJVIOB H CILIABOB"

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoaBHOro0 Meponpusitus: Jlabopatopnas padora

Bec xonTposabHoro meponpusitust B bPC: 45

IIpouenypa mnpoBegeHHs] KOHTPOJIBHOIO MeEPONPHATHSA: YCTHBIH oOmpoc 1o o(opMIEHHOMY
OTYETY O IPOBEACHUY Ja00PaTOPHOIT pabOTHI.

Kparkoe cogepxanue 3aiaHus:
IIpoBepka 3HaHMS CTPYKTYPBI U CBOMCTB YIIIEPOIUCTHIX HE3AKAJICHHBIX CTAJICH U YMEHUS
OINPEACIIATh MapKy CTaJIA 10 MUKPOCTPYKType. OTBETUTH NIPaBUIIBHO Ha BOIIPOCHI 110 TEME
n1abopaTopHOil paboThI, BBIMOIHUTE HEOOJIBIINE 3a1aHU, UCTIOB3YS MOTYyYCHHbBIC 3HAHUS.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3aHHaHI/Ip0BaHHHe PE3YyJIbTAThL O6y‘IeHI/IH Bonpocm/3az[aHm[ JIA IIPOBEPKU
IO JUCHMITIJIMHE

3Hath: Kiaccu(UKAIMIO, MapKHUPOBKY U 1.Ilepeuncnure CTPYKTYypHBIE COCTABISIONINE
obJacTb MIPUMEHEHUS OCHOBHBIX YTJIEPOJIUCTHIX HE3aKAJICHHBIX CTaJIeH.
METAIITMYECKUX KOHCTPYKIITHOHHBIX 2.ITokaxkuTe Ha qUarpamMmme >Kene30-1eMEHTUT
MaTepUajoB 0071aCTh YIJIEpOAUCTBIX CTAJIEH.
3.laiiTe onpezeneHne 4To Takoe yriiepoaucTas
CTaJlb.

4.laiite onpeneneHue GpeppuTa U pacCKaKuTe
PO €ro CBOWCTBA

5.MaiiTe onpenesieHne NepauTa U pacCKakKUTe
PO €ro CBOWCTBA

6./laiiTe onpenesieHNE IIEMEHTUTA U PACCKAXKUTE
PO €ro CBOWCTBA

7.910 Takoe 1erupoBaHHas CTab?

8.KakoBbI OCHOBHBIE 11€JIM JIETHPOBAHUS?
9.Kakue cTpyKTypHBIE KIaCcChl JIETUPOBAHHBIX
CTaJIel CyIECTBYIOT?

10.Kak kyaccupuuupyroTcst JerupoBaHHbIE
CTaJI¥ 110 Ha3HAYEHUIO?

11.Kak Mapkupyrorcs naTyHu?

12.Kak mapkupyroTcs OpoH3bI?

13.Kakue cymecTByroT MapKu Meau?

14 Knaccudukanus alfoMUHHEBBIX CILJIABOB.
15.Ilouemy yucThie Meb U ATIFOMUHUN HE
MCIIOJIb3YIOTCSI B KAYECTBE KOHCTPYKIIMOHHBIX
MaTrepuanoB?

16.B yem npupoaa KOppO3UOHHON CTOMKOCTH
YUCTOTO AIFOMUHUA?

17 .Kaxkue mone3Hble CBOMCTBA MEIU
HCIIOJIB3YIOTCSI B TEXHUKE?

YMeTh: 10 MapKe CIUIaBa ONPENEATh €ro 1.Cranb ¢ kaKkoif U3 JIBYX Mpe/CTaBICHHbBIX
TUD U pacmudpoBHIBaTH  CBEACHUS, CTPYKTYp Oyzer o0nanaTh OOJbIei TBEPAOCTHIO
0003HauaeMble B MapKe B HE3aKaJIeHHOM cocTosiHuu. [louemy?

2.Pactmmu¢pyiite Mmapky ctamu 45.
3.0npenenuTe Mo N300paKEHUIO
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3annaHUpOBaHHBIE PE3yNbTaThl OOyuUeHUs
10 TUCLUILINHE

Bomnpocei/3aganus 1iist mpoBepKu

MUKPOCTPYKTYPBI IPUMEPHOE COJIepKaHUe
yriaepoja B CTalH.

4.0npenenute 10 U300paKEHHUIO
MHUKPOCTPYKTYPbI MPUMEPHYIO MAPKY CTaJIH.
5.Pacumdpyiite mapky cramu Y8I'A.
6.Pactmudpyiite mapky cranu 18XH4BA.

7.3 pacCMOTpPEHHBIX B pabOTe CTajel yKaXuTe
MapKy CTaJIll ayCTEHUTHOIO KJ1acca.

8.Kakue n3 paccMOTpEHHBIX CTaJIed OTHOCSTCS K
KOPPO3UOHHOCTOUKUM?

9.Pacumdpyiite mapky ctamm 12X18H10T.
10.Pacumdpyiite mapky cranmu 30XI'CA.

11.K kakoMy CTpyKTYpHOMY KJIacCy OTHOCUTCS
cranb 15XM?

12.Kaxkoit TepmMudeckoir 00paboTKOM
ynpouHnsiercs ciuias /{167

13.V kakoro u3 allfOMHMHHUEBBIX CIIJIABOB BBIIIIE
npenen npounoctd AMr3 wnu J[16?

14 .Kakue criinaBbl OTHOCATCA K JIATYHSIM.
Pacmm¢pyiite Mapky J1aTyHu, paCCMOTPEHHIO B
pabore.

15.Kakue crijaBbl OTHOCSTCS K OpOH3aM.
Pactmmdpyiite mapky OpoH3bI, paCCMOTPEHHYIO B
pabore.

Onucanue MKAJbI OLEHUBAHUS :

Oyenxka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoaneHus 3nanus: OneHka "yIoBIeTBOPUTEIBHO" BBICTaBISACTCS
€CIIH 3a/IaHue MMPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO
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COJIEPKAHUE OLIEHOYHBIX CPEJICTB ITIPOMEXXYTOUYHOM ATTECTAIIUA
3 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1.UcnpiTanns Ha ynapHyto Ba3kocTb. Kpusas xiagHonoMmkoctu. Kpurnueckas temneparypa
XPYIIKOCTH.

2.3aKkajnka ¥ OTIYCK TO3BTEKTOUIHBIX U 3a3BTEKTOUHBIX YIIIEPOAUCTBIX CTAIEH.
CrpyKTypHbI€ PEBPAICHUs B CTASIX IPU 3aKaike u otnycke. O0ocHOBaHME BbIOOpa
TEMIIEpaTypbl HarpeBa U CKOPOCTH OXJIAXKICHUS

IIPY 3aKaJIKE.

3.PacimdpoBaTs Mapku CIIaBOB B MeXxaHH4Ueckue xapakrepuctuku: 50, Y10, 14X12B2MO,
12X13, BY40, K430-6, /11, M00, HB, KCU

IIpoueaypa npoBenenust

Crynent nmomyvaer omuH u3 30 OwmieroB. B kaxmom Ounere comepxutcs 3 Bompoca. 3ayeT
IIPOBOAMTCA B MUCbMEHHOU hopme. Bpems nposenenus - 90 Munyr.

L Ilepeuens Komnemenyuit/uHOUKAMOPO8 U KOHMPOTbHBIX 60NPOCOE NPOGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunss/Uuaukarop: UJ1-1lonk-6 JemoncTpupyer 3HaHue obiaacteld MpUMEHEHHUs,
CBOMCTB, XapaKTEPUCTUK U METO/IOB UCCIIEIOBAaHUS KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, BHIOMPAET
KOHCTPYKIIMOHHBIE MAaT€pUANIbl B COOTBETCTBHH C TPEOYEMBIMU XapaKTEPUCTUKAMHU IS
UCTIOJIB30BaHUS B 00J1aCTH POPECCHOHATBHON eI TETLHOCTH

Bonpocel, 3aganus
1.CBsI3b MEX/1y CBOWCTBaMH CIUTABOB U TUIIOM jauarpammbl coctostaust (I — IV tum).
Juarpammsl KypHakosa.
2.3akaika J0IBTEKTOMIHBIX U 3a9BTEKTOMAHBIX cTasiell. OO0CHOBaHME BHIOOpA TEMIIEPATYPhI
HarpeBa U CKOpPOCTH oxJaxkaeHus. CTpyKTypa U CBOMCTBa CTalu 1mociie 3akajaku. CrocoObl
3aKaJKu
3.Pacmm¢poBaTh MapkH CIUIaBOB M MeXaHW4eckue xapakrepuctuku: 30, Y11A,
40X15H7T7O2MA, 15X2HMA, CU32, JI86, JI16, AJIS, KCT, HRC
4.B3anmopelicTBIE KOMIOHEHTOB CIJIABOB B TBEPJIOM COCTOSHUU: (ha3bl U CTPYKTYPHbBIE
COCTaBJISIOIIME CIJIAaBOB (HA IPUMEPE AUArpaMMBbl JKEJI€30-11EMEHTHT).
5.0mnpenencHre MEXaHMYECKUX CBOMCTB IIPH MCIIBITAHUM HA PACTSKECHHUE.
6.PacmmdpoBath Mapku CIJIaBOB U MeXaHuueckue xapakrepuctuku: 30, 08X 13, 3012,
04X18H10, 18X2H4BA, JI85, AJl6, 11, 65, HV
7.Kpucramnmuzanus metainoB. CTpoeHHE )KUIKUX U TBEPABIX MeTauioB. Kpurnueckuil pasmep
3apopiia. OCHOBHBIE TAPAMETPBI NPOLIECcCa KPUCTAIIM3ALUN U B3aUMOCBSI3b MEX1y HUMH.
CrniocoObl BIUSIHUS HA pa3Mep 3€pHa MPH BBIIIaBKE MeTaJlIa.
8. Tepmuueckast 00paboTKa rpynIbl OTKUT: TU(GPY3UOHHBIN OTKUT, HU3KUH OT)KUT, TOJTHBIN 1
HEIOJIHBIA OTKHT, HopManu3anus. OCHOBHBIE ITapaMeTpsl U Ha3HaueHHue. CTpyKTypa U
CBOICTBaA CTaJIM 110CJIE OTHKHUTA.
9.PacmmdpoBath Mapku CIJIaBOB U MEXaHUUYECKHE XxapakTepuctuku: 35, Y7A, P18, 20XH,
30X14H8MBT, KU56-4, ]116, AJI32, 52,5, oB
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUI

1. AmroMUHUT UMEET KPUCTAUTMUECKYIO pemeTKy (Bbioepute 1 oTBET)
OTBeTHI:
a) OLIK
0) 'K
B) ['TIY
r) Kybudeckyo
BepHsiii otBeT: 6
2.0603nauenue HV o3nauaet (Beibepute 1 oTBET)
OTtBeTsI:
a) OTHOCUTEJIBHOE CYKEHUE
0) OTHOCUTENIHHOE YIJIMHCHHE
B) BPEMEHHOE COTNPOTUBIICHHE
) TBepAOCTh Mo Bukkepcy
Bepwbpiit otBeT: T
3.luarpamMma COCTOSIHUSL CTPOUTCS B KOOpAUHATaX: (Beioepute 1 oTBET)
OTBeTHI:
a) TeMIlepaTypa — KOHLIEHTPAIHs KOMIIOHEHTA;
0) Temneparypa — Bpemsi;
B) BpeMs — KOHIIEHTpAIHsl KOMIIOHEHTa
BepHslii oTBeT: a
4.Ha nuarpamme npuBeJeHHON HIDKE rpedeckas OykBa 6eTa o3Hayaer... (Bbioepute 1 oTBET)
7

iy 25 619, 7499 Sn
Codepmarie 0{\&6.::: 4

OTBeTHI:

a) OrpaHUYEHHBIN TBEp bl PACTBOP CBHUHIIA B OJIOBE

0) orpaHMYEHHBIN TBEPABII PacTBOP 0JI0OBA B CBUHIIE

B) MEXaHWYeCKas CMECb KOMIIOHEHTOB 0JIOBA U CBUHIIA

I') XUMHYECKOE COETUHEHNE KOMIIOHEHTOB 0JIOBA M CBUHIIA
Bepnplii oTBeT: a

5.MaprteHcuToM Ha3bIBaeTcs ... (BbiOepuTe 1 OTBET)
OTBeThI:

a) mexann4deckas cmech O u [

0) TBepABII pacTBOP BHEAPEHUS yriepo/ia B ajbda-Keiese

B) TBEp/bIi pacTBOP BHEAPEHUS YIiiepoja B raMMa-KeJe3e

I') IEPECHIIICHHBIN TBEP/IbI PAaCTBOP BHEAPEHUS YIiepoa B alb(a-kenese
Bepnsiit otBeT: T

6.B mapxke 35 conepxkurtcs...% yriaepona (BeiOepute 1 oTBET)
OTBeTHI:

a) 0,035%
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6) 0,35%

B) 3,5%

r) 35%
BepHnsriii oTBeT: 6

7.B mapxke cranmu 18X2H4BA couxepxwurcs... (Beioepute 1 oTBeT)
OTtBeTsI:

a) 4% HuKens

0) 0,4% yraepona

B) 4% BoIb(pama

r) 0,2% xpoma
BepHslii oTBeT: a

8.B mapke JIMA57-3-1 cogepxanue Meau paBHoO... % (BbiOepute 1 OTBET)
OTBeThI:

a) 57%

0) 5,7 %

B) 3%

r) 0,3 %
Bepnbiit oTBeT: a

9.CmmaB AJI2 otHOCHUTCH K...(BbIOepuTe 1 0TBET)
OTtBeTsI:

a) K JIUTCHHBIM

0) nedopMUpPyEeMBbIM HEYIPOUHIEMbIM

B) 1e(hopMHUpYEMBIM YIIPOUHSEMBIM
Bepnbiit oTBeT: a

II. Onucanue wkKanvl oueHueanuA

Oyenka: 5 (KOTIUIHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuxu 8vinoineHus sHanus: CTyIeHT Jajl MPaBUIbHBIX OTBETOB B
konnuecTBe He MeHee 90% oT o0Iero uncia

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoineHus sHanus: CTyIeHT Jajl MPaBUIbHBIX OTBETOB B
KoJIMuecTBe He MeHee 75% ot ob1iiero uncna

Oyenka: 3 («yI0OBIETBOPUTEIILHO)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku eoinonnenus 3uanua: CTyIAeHT Jajl NPaBUIbHBIX OTBETOB B
KosndyecTBe He MeHee 60% oT ob1ero uucina

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapaxmepucmuxu evinoanenusi sanus: CTyJIeHT 1ajl MPaBUILHBIX OTBETOB B
konmmuectBe MeHee 60%

1I1. Ilpasuna évicmasnenus umozo8oi OyeHKu no Kypcy

Omnenka ompenensieTcss B cOOTBETCTBUU ¢ [lonokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME s
crynentoB HNY «MOW» 1 BBICTABISAETCSA MO COBOKYIHOCTH OILIEHOK, ITOJIYYEHHBIX CTYJEHTOM B
CEMECTPE 32 KOHTPOJIbHBIE MEPOIIPUATHSL.
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