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Pabouas mporpamma cocrasiena Ha ocHoBe ®I'OC BO - 6akanaBpuaT 1o HarpaBJICHUIO
noarotoBku 22.03.02 Mertamnyprus (npuka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

Pabouass mporpamma paccmoTpeHa M onoOpeHa Ha 3acemanuu Kadenpbl JIMTEHHBIX
IPOIIECCOB U MAaTEPUATIOBEICHHUS
12.02.2021, nmpotokomn Ne 6
3aB. kadeapoit Tt H.A. ®eokTrCTOB

PaGouas nporpamma ogoOpena meroauieckoi komuccueir UMMuM

03.03.2021 r. mpotokoma Ne 4
Hpeﬂce;xaTenb K/ S / C. CaBHHOB

PaGouas mporpamma cocraBieHa: = /
M.T .IlotamnoB

noteHT kadeaps! JIITuM, kana. TexH. HayK

PerieH3eHT: [@%L
3aB. kadenpoit [I1ubX /I, kana. TexH. HAyK = 7 A O .Ilepstunckuit
/




JIner akryanuzanuu paéodeil mporpaMMsl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Troly Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM Toy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEACHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MTPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOLECCOB U MaTEPHATIOBEICHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfS)

IensaMu ocBoeHUs AUCUUIUIMHBL (MOAYns) «Teopust TUTEHHBIX MPOLIECCOB) SIBISIOTCS:
¢dopmupoBaHue 3HAHUNH 00 OCHOBHBIX (DPM3NYECKHX M (U3UKO-XMMHUYECKHX SBJICHUSX IUIABKU
METaJUIOB, TEUEHMsI PACIUIABOB, 3aTBEPJEBAHMS, KPUCTAUIM3ALMU M OXJIAXIEHUS OTIHUBOK,
croco0ax ynpaBJieHUs MAKPO- U MUKPOCTPYKTYPOU M OTydeHus 6e31e(PEeKTHBIX OTIUBOK.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

HucuuiuinHa Teopuss JMTEHHBIX MPOLIECCOB BXOAUT B YacThb Y4eOHOro IUIaHa
dopMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrPaMMBI.

Jns  u3ydeHusl  JUCUMIUIMHBI  HEOOXOXMMBI  3HaHUS  (YMEHMs,  BIaJEHUs),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

BBenenue B HanpaBieHue

Tennoduszuka

dusuka

AHanu3 4nucioBoi nHGopMaru

dusnueckas XMUMHUs

Maremaruka

OCHOBBI METAITYPrU4€CKOr0 IPOU3BOACTBA

OOw1ast 1 HeopraHuyecKkast XUMus

3HaHus (YMEHMs, BJIQJCHUS), [TOJIyYEHHbIE [P U3YYEHUU JAAHHON JAMCLUUIUIMHBI OyAyT
HEO0XO0AUMBI JUIsl U3yUSHUS TUCHUILINH/TIPAKTHK:

TexHonorus IMTEeHOro NPOU3BOJICTBA

TexHos0rNs I0BETUPHOTO JTUThS

ITpon3BOACTBO OTIIMBOK U3 CTAJIH U UyT'yHA

ITpon3BOACTBO OTIIMBOK U3 IIBETHBIX CIIJIABOB

CriennanbHble YyT'yHbI

IIpoexTHpoBaHKUE HOBBIX M PEKOHCTPYKIIMS AEHCTBYIOIIUX JIUTEHHBIX LIEXOB

[ToaroroBka k ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbrate OCBOEHMS AUCHUILIUHBI (MOIyis) «Teopust JIMTEHHBIX MPOIECCOBY
oOyyJaronuiics J0mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSMMU:

KOI[ HHIWKATOpa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[1K-2 CrnocoGeH KOHTPOJIMPOBATh BBHITIOJTHEHHE TEXHOJIOTUYECKHX IPOIECCOB W MPUHUMATH
peIIeHus 10 YCTPAaHEHUIO MPUYMH UX HApYILIEHU I

IK-2.1 O6nazlaeT TCOPCTUUCCKUMU 3HAHUAMHN OCHOB U IPAKTUYCCKUMH HABBIKAMU
IIPON3BOACTBA JINTHIX I/ISIICJII/II\/'I 13 pa3jIMYHbIX MaTCpHUAJIOB

4. CTpykTypa, 00BEM U coaepkaHue AUCHUILINHBI (MOLYJ151)
OO01mast TpyT0eMKOCTh JUCIHILINHBI COCTABIsIeT 8 3a4eTHhIX enuHUI] 288 akaja. 4acoB, B TOM
quce:
— KOHTaKTHas padora — 153,2 aka1. yacos:
— aynutopHas — 144 akaj. 4acos;
— BHeayIuTOpHas — 9,2 akaj. 9acoB
— caMocCTosTeNNbHas paboTa — 63,4 aka/l. 4acos;

— MOJTOTOBKA K K3ameny — 71,4 akaz. yaca

<DopMa ATTCCTAllUM - 3K3aMCH, KYpCOBas pa60Ta



AynuropHas ) s
o | xonrakTHAs pabora E = ®dopma TeKyIero
=
= o Bu KOHTPOJIA
Pa3znen/ Tema 3 (B axan. vacax) £ B A N P Kon
2 & ©| caMmocTOsATENEHO | ycIIeBaeMOCTH U
JCIUTLTAHBL 5 E . | xommerenn
@) g £ paboThl MIPOMEKYTOYHOM
1a0. HOpaKT.| 3 3
Tek. z2'Q aTTeCTaluu
3aH. 3aH. |Q o
1
Nzyuenue
1.1 Beenenue e
Hay4HO-
CxemMa  TEXHOJOIMYECKOTO .
TEXHUYECKOU
nporecca IIPOU3BO/ICTBA
autepatypsl u3 | Koncynpranus mo
otnuBoK. [Ipeamer u 3agauun 2 2 [K-2.1
OCHOBHOTO JIP Ne 1
Kkypca. Kparkas wucropus
N CIIMCKa, YTCHHUE
Pa3BUTHSA JUTEHHOTO
KOHCIIGKTa
MIPOM3BO/ICTBA. .
JIEKIUH
1.2  Dusuko-xuMHUYECKUe
0COOEHHOCTU IPOLECCOB
NPUTOTOBJIEHHUS  JIUTEHHBIX
CILJIaBOB u OCHOBHBIE
(hakTopsl,
00yciaBIUBaroLIUe
TIOJTyYeHHUE
i Nzydenne
BBICOKOKa4E€CTBEHHBIX
HaY4HO-
paciuiaBoB .
TEeXHHYECKON
Kpatkue cBenenus o reopun N
auTepatypsl U3 | YCTHBIH ompoc,
CTPOCHUS KHKOTO METaJlIa- 4 4 IK-2.1
OCHOBHOTO Bomnpocer 1-6
pacmaBa. Temneparypa
CIIMCKa, YTCHUE
TUTaBJICHUS, HHTEpBAI
TeMIepar conuayc KomerexTa
paTyp ye, JIEKIIAHN
JTUKBHIYC. N3menenne
CBOWCTB cIuiaBa npu
HarpeBe, IUIABIEHHH W
TeperpeBe. CaoiicTBa
pacIiaBoB, BS3KOCTb, 3
MOBEPXHOCTHOE HATSDKEHUE,
muddysus.
W3yuenue
HaYy4HO-
TEXHUUYECKOUN
1.3 BsiOop oNTUMAaIBHOTO 4 4 JUTEpaTyphl U3 VYerHbli onpoc, K-2.1
COCTaBa IINXTHI U €€ pacyer. OCHOBHOTO Bomnpocer 7-12 '
CIIMCKa, YTCHUE
KOHCIIEKTa
JeKIuit
1.4 BzaunmoneiicTue
Nzyuenue
pacmuiaBoB ¢ razamu. ['a3el B
Hay4YHO-
MeTauax, nedexTs .
TEXHUYECKOU
oTIMBOK. PacTBOpeHue razos HTEDATYDEL 13 VeTHBIR OMDOC
B paciuiaBe, oOpa3oBaHHE 4 4 Patyp b [K-2.1
N OCHOBHOTO Bomnpocer 13-20
ra30BbIX my3bIpeit B
CIIMCKa, YTCHUE
pacmase, 3aIuTa
KOHCIIEKTa
paciuiaBoB oT .
JICKIUN
ra30HaCHIILCHUSI.
Nzyuenue
15 Hemerannueckue HaY4HO-
BKIIIOYCHHSI B CIUIaBaX, HMX TEXHUYECKOU
MPOUCXOXKIICHUE,  BIHSHUE 4 4 auTepatypbl u3 | YcCTHBIH ompoc, K2 1
Ha CTPYKTYpY u OCHOBHOTO Bompocsr 21-27 '
MeXaHUYECKHE CBOMCTBa CIIUCKA, YTCHUE
OTJIMBOK KOHCIICKTa

JIEKIUH




1.6 Pa¢punuposanue, Uzyuenue
JIETUPOBAaHUE u HaY4HO-
Moau(UIUpPOBaHUE TEeXHUYECKOH
aUHUpOBaHHE oT JUTEPATypHI U3 CTHBIH ompoc,
P 4 MK-2.1
TBOPECHHBIX B TUIaB HOBHOT IIpOCHI 28-
acTBOPE acIuIaBe OCHOBHOTO Bompocsr 28-34
npuMeceH, ra3oB u CIIMCKa, YTCHHE
HEMETaITTHIeCKUX KOHCIIEKTa
BKJIFOUEHHH. JIeKIUi
1.7 MoauduipoBanue, Wzyuenue
MEXaHU3M 3apOJbIILIEBbIA U HaY4HO-
MIOBEPXHOCTHO-aKTUBHBIH, TEXHUYECKOH
KOCBEHHOE auTepatypsl U3 | YCTHBIH ompoc, K21
MOTU(PHUIIHPOBAHHE - OCHOBHOTO Bomnpocer 35-42 '
U3MEHEHHE  pa3MepoB U CIIMCKa, YTCHHE
(hOpMBI  HEMETAJITMYECKUX KOHCIIEKTa
BKJIFOUEHHH. JIeKIUi
18 Mupo- " N3ydenue
MaKpOJIMKBAIIH HAVHIHO
(30HaNBHAs). CBsi3b Texm?l,:ecxoﬁ
JIMKBAIIMOHHBIX TPOLIECCOB C .
! pott auTepatypbl u3 | YCTHBIH ompoc,
XapakTepoOM U  YCJIOBHSIMHU IK-2.1
OCHOBHOTO Bomnpocsr 43-50
3aTBEpICBAHUS CIUIaBa. CIIHCKA. ITeHIe
Meronast YMEHBIIIEHUS KOHC’HGKTa
XUMHYECKOU J—
HEOJHOPOTHOCTH OTJIMBOK.
19 3amomuenue  popm
JKUJIKAM METaJlJIOM Nzyuenue
Crioco0b1 3aJIUBKH Hay4HO-
JTUTEHHBIX  (OpPM, KOBIIU TEXHUYECKOU
MIOBOPOTHBIE U CTOIIOPHBIE. auTepatypbl u3 | YCTHBIH ompoc, K-2.1
VYpaBuenue bepuymu s OCHOBHOTO Bonpocer 51-58 '
TEKYILETO pacruiasa. CIIUCKA, YTCHUE
Wcreuenne pacruiaBa 3 KOHCIIEKTa
MOBOPOTHOTO M CTOIIOPHOTO JIeKIUH
KOBIIIA.
1.10 JIUTHUKOBBIE CUCTEMBL..
VYnaBnuBaHue  IIaka B W3yuenue
JIUTHUKOBBIX cucreMax. HaYy4HO-
JlBmkeHne  pacmiaBa B TEeXHHYECKON
KaHajax JINTHUKOBOM aurepatypsl U3 | KoHncynpTanus no MK-2.1
CHCTEMBI, 3aII0JIHEHHIE OCHOBHOTO JIP Ne 1 ’
nojocT (GopmMbl  CBOOOJHO CIMCKa, YTCHUE
najaroume crpyed W mnojg KOHCIIEKTa
3aTOIUICHHBIN YPOBEHb. JeKuuit
Pacuer JIMTHUKOBBIX CHCTEM.
N3yuenune
111 XKunkorekyuectsb HaYy4HO-
craBa, (akTopel Ha Heé TEeXHHYECKON
BIIHSIOLINE, YCIIOBHO- JUTEPATYpPHI U3
WCTUHHAS, HYyJeBas, OCHOBHOTO
MpaKkTU4ecKas /41 CIIMCKa, YTCHUE 3amura K21
JKUAKOTEKYIECTb. KOHCIIEKTa nabopatoproit Nel '
3anoaHsIeMOCTh hopmsl, JeKIUH 1
BJIMSTHAE CBOWCTB MaTepHaia METOAMYECKUX
(hopmbl 51 YCIIOBUI yKa3aHuH K
3aI0THEHUSL. nabopaTtopHoOH

pabore.




Nzyuenue

Hay4HO-
TEXHUUYECKOUN
1.12 Metonsl H3MepeHUs JTCPATYypE 13
JKUJIKOTEKY4ECTH u OCHOBHOTO 3amura
3aI0JHIEMOCTh (dopMmsl. 8/41 4 CTIMCKA, YTCHHE nabopatoproii Nel IIK-2.1
JedexTsl, cBA3aHHBIE C romerieira AKP Nel
HHU3KOH )KHMKOTEKYUYECThIO. JICKILIH
METOAMYECKUX
yKa3aHu K
nabopaTopHO’
pabore
1.13 Kpucrammsamus u
3aTBEp/ICBaHUE  JIMTEHHBIX
CILIaBOB, (hopmupoBanue
3aJJaHHBIX  CTPYKTYphl U
CBOICTB
TepmoanHaMuveckue
OCHOBBI  KPUCTAJUTU3ALHH.
[lepeoxnaxxnenue, Nzydenne
TOMOT'€HHOE U I'eTepOreHHOE HaY4HO-
3apOXKJICHHE LIEHTPOB TEXHUYECKOU
KpHUCTAITH3a11H. 2 nurepatypsl u3 | KoHcynpranus no K2 1
IIpeaxprcranmm3anonHoe OCHOBHOTO JIP Ne 2 '
cocTosiHME paciuiaBa. Poct CIIMCKa, YTCHUE
KpPHCTAJLJIOB. KOHCIIEKTa
Hacnencreennocts,  CBA3b JeKIUH
MEePEOXJIAKICHUS co
CKOPOCTBIO OXJIaXKICHHUS,
MIeperpeBoM, YHCTOTOM
pactuaBa.  CycrieH3WOHHOE
JIUTHE. O6bemHas u
1ocye0BaTeNbHas
KpHCTaJUTH3aLHsI.
1.14 dopmupoBaHue
CTPYKTYPHBIX 30H B Nzydenne
OTJIMBKAX. YcnoBHoe HaY4HO-
JieNIeHue npoiiecca TEXHUYECKOU
3aTBEpACBaHus, Ha4dallbHas JIMTEPATYyphI U3
craguss - (opMUpOBaHHE OCHOBHOTO
MOBEPXHOCTHOH  KOPOYKH, 10/411 4 CIIMCKa, YTCHUE 3ammau K2 1
CTaIust POCTa CTOJOYATHIX KOHCIIEKTa nabopaTopHOH Ne2
KpHUCTAJUIOB M Pa3sBUTHs JEeKIMH 1
IByX($a3HOH 30HBI, CTaIus METOANYECKUX
3a-BEPIICHHUS yYKa3aHUH K
3atBepeBanus. DakrTopsl, 1abopaTOpHOH
BJIMSIOIIHEC Ha BCIIMYUHY pa60Te
CTPYKTYPHBIX 30H B OTJIUBKE.
Nzyuenue
Hay4HO-
1.15 Meronsl MccnenoBaHus TEXHUUYECKOH
3aTBEpJICBaHUs paciiiaBa B JUTEPATYpPHI U3
OTJIMBKaX. MeTtopl OCHOBHOTO Samura
HMH)XEHEPHBIX pacyeToB 10/2.411 33 CIHMCKa, YTCHHE naGopatopHoii Ne2 K21
3aTBEpACBAHUSA OTJIMBOK. KOHCIIEKTa AKPNo2
Brausaue KOH(QUTYpanuu JIEKLUI 1
OTJIMBOK Ha OJIMTCIBHOCTH U METOANYCCKUX
CKOpOCTh €€ 3aTBepIeBaHusl. YKa3aHHUH K
nabopaTopHOI

pabore




1.16 YcanouHble mpoLecch

duznyeckas pupoaa
00BEMHO yCaJKU pacIuiaBa I/Il{zyyrf:ﬁe
U CIUIaBa, U3MEHEHUE TeXHIECKOI
YAICITBHOTO obrema JIUTEPATyphl U3 VYerHBIl onpoc,
(IIOTHOCTH) CILIaBa IPH €ro 2 2 OCHOBHOLO Borpoch: 59-65 IK-2.1
OXJKAECHHH B  KUAKOM, CIIMCKa, UTeHHE
JKUJIKO-TBEPJIOM U TBEPIIOM KOHOMEKTA
cocrostaun. [Ipexycamouanoe -
paciupesue, (a3zoBoe
pacmupesue.
Nzydenne
Hay4HO-
1.17 ®dopmMmupoBaHue nig;g:f};ﬁ?gg
yCaJI0YHbIX MyCTOT B OCHOBHOTO
yeatoumx  mycror s | 4 e, reine. | KOuCYISTauis 1o |y 5
OTJIUBKE, CBSA3b C COCTaBOM K&iﬁf;:;a TP Ne3
CIUIaBa u YCIOBHSIMHU
(hopMHUpPOBaHUS OTJIUBKU. M;iﬁ::;?gx
nabopaTopHOH
pabore.
Nzydenne
Hay4HO-
TEXHUYECKOU
1.18 IMpubbuTH, TUIIBI, MECTa JUTEpaTyphl U3
YCTaHOBKH, pacdeT oO0bema OCHOBHOTO
pUOBUIH, TEXHOJIOTUYECKUI 51 CIIUCKa, YTEHUE 3amuTa K2 1
BBIXOJI TOJHOTO MeTayia. KOHCIIEKTa naboparopHoii Ne3 '
Croco6bl CHIDKEHUS 00beMa JEKLUH U
npuObLIEH. METOAMYECKUX
yKa3aHui K
nabopaTopHOi
pabote
Nzyuenue
Hay4JHO-
TEXHUUYECKOH
1.19 JluneiiHas  ycaaka TUTEpaTypHI U3
CIiaBa u OTJIUBKH. OCHOBHOTO amuta
dakTopsl, BIMAIOMHE  Ha 6/2.411 2 CIIUCKA, YTCHUE naGopatopHoii Ne3 K-2.1
BEJIMYMHY JINTCHHOU yCallKH, KOHCTIEKTa AKPNe2
METOJIBI oTpeeeHHs JIEKLIUH U
JTUHENHOHN ycanku. METOAUYECKUX
YKa3aHUU K
nabopaTopHOi
pabote
Nzyuenue
Hay4YHO-
1.20 Hanpsixenue B TEXHUYECKOU
OTJIUBKax JUTEPaTyphl U3
MexaHuueckue, OCHOBHOTO
TepMuyeckue U (a3oBble 431 CIMCKa, YTCHUE 3amuTa K-2.1
HanmpsOKeHHsT B OTJIMBKaX, KOHCIIEKTa nabopaTopHOi Ned '
XapakTep HaINpsHKEHHOTO JICKIUH 1
COCTOSIHUSL -  JIMHEWHBIH, METOAMYECKUX
IUIOCKUH, OOBEMHBII. yKa3aHUH K
nabopaTtopHoOi

pabore




Nzydenne
Hay4YHO-
TEXHUUYECKOUN
121 Hanpsoxenus JUTEPATYPHI U3
BPEMCHHBIC U OCTaTOYHBIC. OCHOBHOTO 3ammTa
Mepsi, CHIDKAIOIINE 4 221 22N | 2,1 | cnucka, yTeHue nabopaTopHOi [K-2.1
OCTAaTOYHBIE HANpPSDKEHUS B KOHCIIEKTa Ned, AKPNe4
OTJINBKAX. JeKIUH 1
METOTUYECKUX
yKa3aHu K
nabopaTopHO’
Nzyuenue
1.22 Topsune TpEIUHBI | HAYYHO-
KOpOOJICHUE OTJIUBOK. TEeXHHUYECKON
Mepsl, npemynpexaaromue 4 30U JTUTEpaTypHl U3 VYerHbi onpoc K-2.1
oOpa3zoBaHHe TpCIIMH B OCHOBHOTO Bomnpocer 66-73
OTJIMBKAX. XomnonHbIe CIIHCKa, YTCHHUE
TPELINHEI KOHCIIEKTa
TeKIui
HWroro no pazneny 72 | 54/22,81 [18/611| 63,4
HWroro 3a cemectp 18 18/8,41 |18/61] 14,1 9K3aMEH,Kp
Hroro no nucruiinae 72 |54/22,8 1 |18/61] 63,4 IK3aMCH, Kypcosas

pabora

5 O0pa3oBaTe/ibHbI€ TEXHOJIOTUH

Jns  peanu3anMyd  MPEeJyCMOTPEHHBIX BHJOB  yuyeOHOM paboThl B  KauecTBe
00pa30BaTeNbHbIX TEXHOJIIOTUN B MpeNnoAaBaHUM JUCHUILINHBL «Teopust TUTEHHBIX MPOLIECCOB
UCIOJIb3YIOTCS TPAAMLINOHHAS ¥ MOAYJIBHO - KOMIIETEHTHOCTHAsI TEXHOJIOTHU.

Jlekuuy TPOXOJAT B TPAOUIHMOHHOH (opme, B (opMe JEeKIHi-KOHCYIbTAllMA H
npo0aeMHbIX ekuuil. TeopeTnyeckuii MaTepual Ha IPOOIEMHBIX JEKIMSX SBJIIETCS pe3yIbTaTOM
YCBOEHHUS MOJIy4€HHOM MH(OpMallMK OCPEICTBOM ITOCTAHOBKH ITPOOJIIEMHOIO BOIIPOCA U ITOUCKA
nyred ero peuieHus. Ha JleknuMsXx — KOHCyJIbTalMsAX H3JIO)KEHHE HOBOIO MaTepuana
COIPOBOXKAAECTCS MOCTAHOBKOW BOIIPOCOB M AUCKYCCUEN B IIOMCKAX OTBETOB HA 3TU BOIPOCHI.

IIpu npoBeneHun 1a0OPATOPHBIX 3aHATUH MCIONB3YIOTCS paboTa B KOMaHAE H
00CyX/IeHUE NOJTYYEHHBIX PE3YIbTATOB.

Ha mpaxTthueckux 3aHATUAX BBIAACTCS IPUMEDP PELICHUS 3aJaHUs, 3aTEM BBIIAKOTCS
UHAMBHUAYaJIbHbIE pabOThl, KOTOPHIE BBINOJHSIOTCS B ayJAUTOPUU, C KOHCYJIbTALUU
[IPETO1aBaTells.

CamocrosiTenbHass paboTa CTUMYJIMPYET CTYJIEHTOB B MpOIECCE MOATNOTOBKH K
71a00paTOPHBIM 3aHATHSIM, ITPH OATOTOBKE K KOHTPOJIBHBIM Pa0OTaM U UTOIOBOM aTTeCTallnu.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHblie cpeacrea AJisl IPOBEICHUSA HpOMe)KyTO‘IHOﬁ arrecranmum
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.



8 YueOHo-MeTOAMYecKOe H HH(POPMANIMOHHOE 00ecedeHHe TUCHUIIIMHBI (MOTYJIsT)

a) OcHoBHas TUTEpaTYypa:

1. IMuxynoB, M.B. OCHOBBI T€OPHH JIMTCHHBIX MPOIECCOB: KPHUCTAIIM3ALNS CIUIABOB:
yueOHoe nocodue / M.B. ITukynos, A.H. KonoBanoB. — Mocksa: MUCUC, 2015. — 91 ¢c. —
ISBN 978-5-87623-825-2. — Tekct: 3aeKTpoHHBIH // DIeKTpOHHO-OHMOIMOTEUHAS CHCTEMA
«Jlanby: [caiit]. — URL: https://e.lanbook.com/book/69762 (nara obpamenus: 12.02.2021).

2. benos, B.JI. Jluteiinoe npousBoacTBo: yueOnuk / B.J[. benos; mox pexakmueii B.JI.
Bbenosa. — 3-e u3x., nepepad. u gorn. — Mocksa: MUCHC, 2015. — 487 c. — ISBN 978-5-87623-
892-4. — Tekcrt: aneKTpoHHbIH // DaekTpoHHO-0MOIMOTeuHas cucTeMa «Jlanby: [caiit]. — URL:
https://e.lanbook.com/book/116953 (mara oOpamenus: 12.02.2021). — Pexum goctymna: s
aBTOPU3. MOJIb30BaTEIICH.

0) lomotHuTeILHASI JTUTEpPaTypa:

1. OcHOBBI MeTaTypru4eckoro npousBozctsa: yueOuuk / B.A. burees, K.H. Baosus,
B.M. Konoxonbues, B.M. Canranuk. — Cankr-IletepOypr: Jlans, 2017. — 616 c. — ISBN 978-
5-8114-2486-3. — TekcT: 37eKTpOHHBIH // DnekTpoHHO-0MbmoTeuHas cucreMa «Jlanby: [cait].
— URL: https://e.lanbook.com/book/9016 5 (mata obparuenus: 12.02.2021). — Pesxum poctymna:
JUUISL aBTOPU3. TIOJIB30BATENEH.

B) MeToanyeckne yKazaHus:

1. TToramoB M.I'., Komnokonbriee B.M. XKunkorekydects U (hopMO3aronHsIeMOCTh. -
Marnuro-ropck: ®I'bOY BO «MI'TVY um. .. Hocosa» 2020. — 14 c.

2. IloranmoB M.I"., KonokounbuieB B.M. Onpenenenne BeTUUIMHBI 00BEMHONW U JTUHEHHON
yCaJIK¥ JIUTEHHBIX cI1aBoB. - Maruuroropck: ®I'6OY BO «MI'TVY um. I'.1. Hocosay. 2020. — 14
c

3. TloramoB M.I'., Komoxoneues B.M. 3arBepmeBanue u CTPYKTypa OTJIHBOK. -
Marnutoropck: @I'bOY BO «MI'TY um. .. Hocosay. 2020.-13 c.

4. Tloranos M.I"., Konokonbiie B.M. Hanpsxenus B otnuBkax.- Maruutoropck: ®I'bOY
BO «MI'TY um. I''11. Hocosay, 2020.-10 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpamMmmHoe oGecrieyeHue

HanmenoBanue o
0o Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
7Zip CBOOOJTHO 0EeCCPOUHO
FAR Manager CBOOOIHO 06eccpoyHO
MS Windows 7
) 11-1227-18 oT
Professional (nis 08.10 2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 0ot 17.09.2007 0eccpouHO
Professional

IIpodeccnonanbHble 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa

OnekTpoHHass  0a3a  NEPUOAMYECKUX

n3nauuit East View Information Services, hitps://dlib.eastview.com/

HanunonansHast UH(OPMAIIMOHHO-
aHanuTHyeckas cuctema — Poccmiicknii|URL: https:/elibrary.ru/project risc.asp
HHAEKC HaydHoro nutupoanus (PMHLL)



https://e.lanbook.com/book/69762
https://e.lanbook.com/book/116953
https://e.lanbook.com/book/9016
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

Nudopmanmonnas cucrema - EquHoe okHO

URL: http://window.edu.ru/
JOCTyHa K HH(OPMALMOHHBIM pecypcam

ITouckoBas cuctema Axanemus Google

(Google Scholar) URL: https://scholar.google.ru/

denepanbHOE rOCY/IapCTBECHHOE
oroketHoe yupexaenne «Denepanpubiiif URL: http://wwwl.fips.ru/
MHCTUTYT IPOMBIIUICHHOM
Poccuiickas I'ocynapcrBennas

https://www.rsl.ru/ru/4readers/catalogques/

oubnuoreka. Karanoru

DNEeKTPOHHBIE  PECypChl  OMOIMOTEKH

METY 1. LI Hocosa http://magtu.ru:8085/marcweb2/Default.asp

YHuBepcurerckas nH(pOpMaIMOHHAS

crcTenta POCCILSI https://uisrussia.msu.ru

MexayHapoHast HAyKOMETpUYECKasI
pedeparuBHas W mojHOTeKcToBas Oasa|http://webofscience.com
JAHHBIX HayuHbIX wu3manuil  «Web of

MesxnyHapoiHas pedeparuBHas u

http://scopus.com
ITOJJHOTCKCTOBAA CIIpaBO4YHasdA 6a3a JTAHHBIX

MG)K,HYHapOI[HaSI 0a3a IOJHOTEKCTOBBIX

. http://link.springer.com/
KypHasoB Springer Journals . pring

MexnyHapoaHass KOJUIEKIMS  Hay4YHBIX
IIPOTOKOJIOB 110 PA3JIUYHBIM _OTPacCisiM

http://www.springerprotocols.com/

Mex apogHas Oaza HaY4YHBbIX - .
JLYHApon i http://materials.springer.com/
MaTepHUajioB B 001aCTH (HhU3UUCCKUX HAYVK H
Wudopmannonnas cucrema -
Hopmarusre [paBOBBIC AKTBL | hitps://fstec.ru/normotvorcheskaya/tekhnicheskaya-
OpraHu3allMOHHO-PACIIOPSAIUTEIIBHBIE ~ashchita-informatsii
HAOKYMCHTBI, HOPMAaTHUBHBIC u
MCECTOANYCCKUC JOKYMCHTBI "

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITFOUAET:

1. YueOHas ayauTopust JUisi IPOBEJCHUS 3aHITHH JIEKIIHOHHOTO THIIA OCHAIIICHA!

- TEXHUYECKMMHU CpPEICTBaMHU OOYYEHHs, CIYKAllUMHU JJs NpeICTaBlIeHUs Yy4eOHOM
uHpopManuu OOJIBIION ayIUTOPHH: MYJIbTHMEIUHHBIMH CPEICTBA XpaHEHHS, Teperayn U
npecTaBiIeHus yueOHOH nH(popMaluu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

2. VYuebHas ayauTopus JUId TPOBEACHUs JabOpaTOpHBIX 3aHATHH «JluTeliHas
nmabopaTopusi» OCHaIlleHa JIA00PaTOPHBIM 000PYI0OBAHUEM:

JIaboparopHoe 00opynoBaHue:

1. IInaBunbHBIEC TIEYH.

2. TepMuyeckue rneym.

3. JTJabopatopust KOHTpOJISI KadecTBa (POPMOBOYHOM CMECH.

4. TBepromepsl.

5. [Ipubops! a5 vcnibITaHus 00Pa31[0B HA H3HOCOCTOMKOCTb.

6. Mukpockorl.

7. lllnudoBanbHble MAILIUHBL.

8. ®pe3epHblil CTAHOK C YUCIOBBIM ITPOrPAaMMHBIM 00ECTIEYEHHEM.

9.dpoOumnku.

10. LlenTpobexHast MaluHa JINThSI.


http://window.edu.ru/
https://scholar.google.ru/
http://www1.fips.ru/
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http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii
https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii

11. BakyyMHas quTelHas yCTaHOBKA.

- CIICIUATTU3UPOBAHHON MEOETIBIO.

3. YueOHast ayaquTopus Ui MPOBEICHHS MPAKTUIECKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKHUMH CpPEJCTBAMH OOYy4YEHHS, CIYKallUMHU IJi MPEeACTaBICHUS y4eOHOMN
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CpEJCTBA XpaHEHHs, Nepefadyd H
MpeACTaBICHHS yueOHOH HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

4. YyeOHast ayIuTOPUS 7151 BBIMOJTHEHUS KYPCOBBIX ITPOCKTOB (paboT) OCHAIIEHA:

- KOMITBIOTEPHOI TexHHKOI ¢ makerom MS Office, ¢ moakmouenuem k cetu «HTEpHET»
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAaLlMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

5. YueOHasi ayquTopus AJi IPYNIOBBIX U WHAMBUAYAIBHBIX KOHCYIbTALUN, TEKYLIETO
KOHTPOJIS ¥ IPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makerom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHAIM3UPOBAHHON MEOEIbIO.

6. [Tomenienne a1t caMOCTOSATEIHPHON paOOThHI OCHAIICHO:

- KOMITBIOTEpPHO#H TexHHKO# ¢ makerom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B BJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

7. Tlomemenne st XpaHEHHS H TPOPHIAKTHUECKOTO OOCIY)KHBAHHS y4eOHOTO
000py/I0BaHUs OCHAIIICHO:

- CTIIEUMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMH JJIsl XpaHEHHsI y4eOHOT0 000pyA0BaHMS,;

-MHCTPYMEHTaMHU JIJIsl pEMOHTA y4eOHOro 000py10BaHUS;

- mkadamu U1 XpaHeHus: yueOHO-METOAMUECKON TOKYMEHTAIUY H MaTEPUAIIOB.



Ipuioxenne 1

6 YueOHO-MeTOoAHUYeCKOe o0ecnedeHne cCaMoCTOATEIbHOI padoThl 00y4a0IMXCs

AyIuTOpHas caMoOCTOsTeNIbHAs paboTa CTYJACHTOB Ha JIAOOPATOPHBIX  3aHITHAX
OCYILECTBIISICTCS I10/I KOHTPOJIEM MPETIOAABATEINS B BUJIE BBITIOJIHEHHUS IPOTPaMM JIa00OPaTOPHBIX
paboT U MPaKTUYECKUX 3aJIaHUMN.

BHeaynuropHasi camocTosiTesbHasi padoTa CTYyJCHTOB OCYIICCTBIISICTCS B BHJEC YTCHUS C
npopaboTkoil matepuana, ohopmieHUS TabOPaTOPHBIX PadOT M MOATOTOBKE K MX 3allUTe,
BBINOJIHEHUS TPAKTHYECKUX 3aJ]aHUH M KYpCOBOW paOOTHI.
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Bomnpoce! 1151 poBeieHNsi YCTHOTO ONPOCA 00yYAKOIIMXCS

Jist uero uTermumKkaM HeoOX0JMMO 3HaTh CKOPOCTh U BpeMs 3aTBEPACBAHUS OTIMBOK?
Kak xapakrepusyercsi KHHETHKA 3aTBEPIEBAHUS OTIUBOK?

Uro takoe K03 UIMEHT 3aTBEpACBAHNUS, KAKOBA €r0 pa3MEPHOCTh, OT Y€ro OH 3aBUCHT?
[Touemy MeTOMIbI M3YYEHUS 3aTBEPACBAHUS JACISATCS HA MPSIMBIE U KOCBEHHBIE?

MeTox BEUIMBaHUS KUAKOTO OCTAaTKA.

Merton Tepmorpaduu.

Meton 30HAMPOBAHUA.

Metox BBeICHHUS HHAUKATOPOB.

du3nUecKoe U MaTeMaTHYECKOE MOJICITMPOBAHHE MTPOIIECCOB 3aTBEPICBAHUSI.

. Kakue enie Merospl n3yueHus 3aTBEpAEBAHNS MOTJIU Obl IPE1JIOKUTh BbI?
. Kakue cTpykTypHble 30HbI MOT'YT OBITh B OTJIMBKaxX M3 CIUIABa, 3aTBEPJEBAIOILETO MpU

IOCTOSIHHOM TemIeparype B MeTaJliInueckoi popme?

Kakue cTtpykTypHble 30HBI MOTYT OBITh B OTJIMBKAax M3 CIUIaBa, 3aTBEP/AEBAIOLIECTO B
UHTEpBaJIe TEMIIEPATyp B IECYAHO-TIIMHUCTON Gopme?

Kakue ¢axTopsl 1 Kak BIUAIOT Ha (POPMUPOBAHHE OBEPXHOCTHONW KOPKU OTJIMBKH, YTO
OHa U3 ce0s mpeacTaBiIsieT?

Yro Takoe «30Ha TPAHCKPUCTAIUIN3ALMW» B OTJIMBKE, YTO BJIUSAET Ha €€ MPOTKEHHOCTD?
Kak ¢opmupyercs kpucraminueckas CTpyKTypa LEHTpalbHOW oOmactu oTauBKU? UTo
BIIUSIET HA €€ MPOTSHKEHHOCTD?

Kak hopmupyercst «koHYyC 0CaxJIeHUS»?

Hcnonb3ys KpUBYIO 3aTBEPIEBAHMS, ONPEACIIUTE, KAK MEHSAETCS CKOPOCTh 3aTBEPACBAHUS
otnuBoK? Kak 3T0 BiIMseT Ha CTPYKTYPHbIE 30HbBI?

Urto Takoe JXUIKOTEKyuecTh U popMo3zanonHsieMocTb? Kakue nedexTsl OTIMBOK CBA3aHbI
C 3TUMH cBoiicTBamMH paciuiaBoB? UTo Takoe HyneBas xuakorekydectb? Kak onpenenuts
pa3nuuHble BUIBI KUIAKOTeKyuecTH? Kak n3MeHsieTcs mpakThyeckas >KUIKOTEKYy4ecTh
CILIABOB OJIHOM CUCTEMBI?

Kak u3meHsieTcst yclioBHO-UCTUHHAS KHUJIKOTEKY4ECTh CIUIABOB OJIHON CHCTEMBI?

Kak Biuser Teriocoep:kaHue 1 neperpes paciiaBa Ha €ro XKHJIKOTEeKy4ecTb?

Kak Biuser Ha JKMIKOTEKYy4YyeCTh pacIulaBa XapakTep 3aTBepiaeBaHusa? Kak BiusioT
Terio(U3nUecKrue CBOICTBa paciiaBa Ha )KUJIKOTEKYy4eCTh?

Kak cBsi3aHbl KMJIKOTEKy4ecTh M BS3KOCTh paciiiaBa? Kakue ¢akTopbl BIUSIOT Ha
KUJKOTEKYYECTh?

Kak BaustroT Ha OpMO3anoaHsAeMOCTh TEIIOpU3NUECKHE CBOCTBAa MaTepHaia GpopmMbl?

. Kak BnustroT HarpeB 1 00J1M1I0BKa METANTHYECKUX (POPM Ha UX 3aMOJIHAEMOCTH?

Kak Brnusior Ha (OpMO3amoIHIEMOCTh BIKHOCTh W Ta30TBOpPHast CIIOCOOHOCTH
(OpPMOBOUHBIX MaTepUaIoB?

. Kak BIustoT moBepXHOCTHBIE CBOMCTBA paciiiaBa Ha (hOpMO3aroNHIEMOCTh?

. Kak Bauser razonponuiiaeMocTs (hOpMOBOYHBIX MaTepHajIoB Ha (POpPMO3aNOIHIEMOCTh?
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Kaxkue cBoticTBa Matepuasna ¢GopMbl BIUSIOT Ha €€ 3al0JIHCHHE?
Kak BIHSIOT CKOPOCTh TEUEHHS paciljiaBa U Harmop Ha OpPMO3anoaHsIeMOCTh?
Kak BaustiroT Ha OpMO3anoIHAEMOCTh MECTHBIE COIPOTUBIICHUS B
KaHaJax JUTCHHOH GopmbI?
Kak Binser MecTo no/iBojia Ha 3aroJIHIEMOCTb TOHKUX CTEHOK?
Kakue ycinoBus 3aJIMBKH BIMSIOT HAa (JOPMO3aNOTHIEMOCTh?
Kakue mpoObl HCTIOIB3YIOT AJISt ONPEAeIICHHS KUIKOTEKYIeCTH ?
Kakune npoObl HCHONB3YIOT AJIs OIpeaesieHus: popMOo3anoaHsIeMOoCcTn?
Uto Takoe oObeMHas ycajika CIiaBa, Korja OHa MPOUCXOIUT?
Ot 4ero 3aBUCHUT ycaJlKa B JKUAKOM U TBEPIOM COCTOSIHUSIX?
OT 4yero 3aBUCHUT BEJIMYMHA YCAJKU CIUIaBa IIPU €T0 3aTBEPECBAHUU?
Yro Takoe mpenycago4yHoOe pacliupeHue?
Kak nmposiBisiercss o0beMHas ycajika B OTJIIMBKax?
Kak BinsieT uHTEpBal 3aTBEPAEBAaHUs CIUIABA HA PACIIPENCICHUE
CaJI0YHBIX IYCTOT?
Mexanu3m 006pa3zoBaHus yCaJ0YHOM paKOBHUHBI.
MexaHu3m 00pa3oBaHus yCaJ0UHBIX TOP.
®dakTopsbl, BAUAIOIIKE HA 00pa30BaHUE YCAJOUHBIX PAKOBHH.
@dakTopsbl, BAUAIOIINE HA 00pa30BaHUE YCAJOYHBIX ITOP.
Metoarka S5KCIEpUMEHTAIBHOTO ONpeeeHUst 00beMa ycaa0uHbIX
IIyCTOT.
MeTtoauka 1 pacdeT IJI0OTHOCTH TMAPOCTaTUYECKUM B3BEIIMBAHUEM.
Kak nuHeliHas ycaaka cKa3bIBaeTCsl HA KaueCTBE OTIMBOK?
Uro Takoe cBoOOIHAs JInHEHHas ycanaka? OT Kakux (GaKkTOpOB OHA3ABUCHT?
Ot yero 3aBucut nepopmanus Gopmbr?
Kak BimseT Ha JIMHEHHYIO yCagKy OTJIIMBOK CIIOCOO HM3TrOTOBJIECHHS (opM M cocTaB
dbopmMoBOUYHOM cMecH?
YeM 00BSICHUTH HEPAaBHOMEPHOCTD JIMHEHHOMN YCAJIKH MO JUIMHE OTIUBOK?
Uro Takoe TepMHUUECKOe pacliupeHue (HopMmbl, KaK OHO BIUSET HA JUHEHHYIO yCaJKy
OTJIUBOK?
B kakux ciydasx nuHelHas ycaaka Oonblie cBoOoaHON? Kak onpenenuts TUHEHHYIO U
JUTEHHYIO yCaJIKH C MOMOIIBI0 00pa3loB OoJblION UIMHBI? B yem mpeumyiiectBa U
HEJI0CTaTKU 3TOT0 criocoda’?
OnumuTe NPUHIMIT U3MEPEHHUs CBOOOAHON M 3aTpyAHEHHOW ycaaku Ha npuOope A.A.
boysapa.
OnumuTe NPUHLIUI U3MEPEHUS U pe3ybTaThl 110 MPOJIeaHHOM paboTe.
Kakue HanpskeHus SBIIAIOTCS BPEMEHHBIMUA U OCTaTOYHBIMU?
Kakum MoxkeT ObITh XapakTep HapsKEHHOTO COCTOSIHUS OTIMBOK?
Kakue HanpsKeHMs Ha3bIBalOT yCAIOUYHBIMU, YTO SIBJISETCS UX MPUUUHOU?
Kakue HanpspkeHus: Ha3bIBAlOT (Pa30BBIMMU, UTO SBISETCA UX MPUUHHOMN?
Kakue ¢a3oBbie mpeBpalieHust IPOTEKAIOT B JKEJIE30yTIIEPOAUCTHIX CIUIABAX U K YeMY OHH
IPUBOJAT?
Kakue HanpskeHMs Ha3bIBalOT TEPMUUYECKUMHU, UTO ABJIAETCSA UX MPUUYUHON?
Kak BO3HHMKAIOT M pa3BUBAIOTCS TEPMUUECKHE HATIPSKEHHS 10 CEUEHUIO OTIUBKU?
Kaxne HanpspkeHus pa3BUBAOTCS B TPEX3BEHHOM peneTke?
UTto Takoe JTUTEHHbIC HAMPSIKEHUS?
Kakwue nedektsl cBsi3aHbl ¢ MEXaHUYECKUMHU HaNPSKEHUSIMU?
Kakwue nedextsl 00yciaoBieHbl TEPMUUECKUMHU U (Pa30BBIMU HAMIPSKEHUSIMH?
Kak BIusIOT HanpsKeHUs Ha SKCIUTyaTaluio OTIUBOK?
Yro Takoe penakcanys HalpsKeHUn?
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72. Kak CHU3UTH ypPOBEHb MEXaHUYCCKUX HAMIPSIKECHUHN?
73. Kak cHU3UTh YPOBEHb TEPMUUYECKUX HAMIPSKECHHIA?

Ayoumopnusie KOHmpobHblE PAOONIbL:
Ayoumopnas konmpoavuas paboma Nel.

Bonpocwl k konmponvhou pabome:
OxapakTepu3yiTe B3aNMOCBSI3b KHIKOTEKYYECTH U TEMIIEPATYPHI.
Knaccugukarus cnoco6oB 3anuBku Gopm.
CyIIHOCTB MPOIIECCOB MIIAK03aICPKaHMsI U TOHKOW OYMCTKH CIUIABOB B KaHaJIaX
JIMTHUKOBOW CHCTEMBI.
CymHoCTh mpoliecca pacKUCICHHS METAIUTMYECKUX PACIUIaBOB U €T0 BHJIBL.
Buibl )KUIKOTEKYYECTH U CIIOCOOBI €€ H3MEPEHUSI.
DopMO3anoTHIEMOCTh, €€ CYITHOCTh, 00ECTICUCHHE 3aITOJTHEHUSI TOHKOCTEHHBIX OTJIMBOK.
CymHocTs npouecca papUHUPOBAHUS METAIMYECKUX paciuiaBoB. CrocoOsl
padbUHUPOBAHUS.
CyIIHOCTh HETPEPHIBHOCTH ITOTOKA MPH 3ATIOJTHESHUH (OPMBI.
CymHocTh uddy3un B )KUIKHX METaJIaX M CIutaBax. YTo OHA XapaKTepU3yeT, TO YETO
3aBUCHT, KAKOE BIUSHUE OKA3bIBACT HA CILIABBI.
OxapakTepu3yiTe KOHQUTYpaIui CBOOOTHO-TTAIAIOIIUX CTPYH.
OcHoBHBIE TPEOOBAHUS K TUTHUKOBBIM CUCTEMAaM.
PaduHrpoBaHue CIIJIaBOB OT HEPACTBOPUMBIX TIPUMECEH.
TennonpoBoIHOCTh M TEINIOEMKOCTh METAJIOB U CILJIABOB.
B uem npenmymecTBa U HemocTaTku MU Gy3MOHHOTO U 0CATOYHOTO PACKHUCIICHHUS.
TernnonpoBoIHOCTh ¥ TEIIOTa 00pa30BaHKs METAIUIOB U CIUIaBOB. X poib B
(hOPMUPOBAHHUH KHJIKOTO COCTOSHUS.
CyIIHOCTh MPOIIECCOB yIaJICHUsI Ta30B U3 KHUJIKUX CILIaBOB.
Krnaccudukanus TMTeHHBIX CIUTABOB.
Mepornpusitus o 60pb0e ¢ HEMETAUTHIECKUMHU BKIIFOUCHUSIMH B OTJIMBKAX.
CyIHOCTB MPOIIECCOB TUIABJICHHUS METAJUIOB H CIUTaBOB. B 4eM CXOCTBO M pa3inyme.
OCHOBHBIE THUIIBI TUTHUKOBBIX CUCTEM.
OCHOBHBIE 2JIEMEHTHI JIATHUKOBBIX CHCTEM M X Ha3HAYCHUE.
TenoTa naaBiIeHUs U TETIOTA CIJIABJICHUS CIUIABOB UX POJIb B IPUTOTOBICHUH CIIJIaBOB.

Ayoumopnas konmponvhas paboma Ne2.

Bonpocwl k konmponvHoti pabome:
OcHoBHBIE TpeOOBaHM K MPUOBLIAM, X (OpMa, MECTa YCTAaHOBKH.
MukpoaerupoBaHue CIIaBoB.
CymHocTs nporecca MOAU(DUIIUPOBAHUS CIUIABOB.
Uro Takoe MOAU(PHUKATOPHI U AJI YETO OHU HYKHBI B JIUTEHHOM IPOU3BOJICTBE.
Yro Takoe MOU(UIIMPOBAHNE HHTUOUTOPAMH.
YTO TaKO€ MOAU(PUIIMPOBAHNE UHOKYJISATOPAMHU.
B 1eM pa3HuIa MeX1y MUKpPOJIETHPOBAaHUEM U MOAM(DULIPOBAHUEM.
B yem pazHuiia MeX1y TerupOBaHUEM U MUKPOJIETUPOBAHUEM.
CyIHOCTh NOBEPXHOCTHOIO JIETUPOBAHHUS CIUIABOB U €r0 BAPUAHTHI.

. CymHOCTh 00BEMHOTI0 JIETUPOBAHUS CIUIABOB U €TI0 BapUaHTHI.

. Kakumu cBoiicTBaMu JODKHBI 00J1a1aTh MOAU(PHUKATOPEI — MHOKYJISATOPHI U TOYEMY.
. Uto Takoe peMoau(PUKATOPHI U AEMOAU(PUKATOPHI CILIIaBOB.

. Kak MOXHO ynpaBisiTh CTpYKTYpOH CIJIAaBOB MTOCPEACTBAM MOAUDULIPOBAHHUSL.

. UeM oTamnyaroTcs apyr OT Jipyra npoiecchl pahuHUPOBAHUS U MOIU(ULIUPOBAHUS.

. Knmaccudukanus cnoco6oB MoaupuuupoBaHus CILIaBOB.

. Kimaccudukanmst cmoco060B JIerupoBaHus CIUIABOB.

. CriocoObl pagHUPOBAaHUS METAIIJIOB U CIIJIABOB.
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Yro Takoe MOIU(UITIPOBAHUE TOBEPXHOCTHOAKTUBHBIMU 3JIEMEHTAMHU.
CymHocTs nporecca Au¢pGy3nOHHOTO PACKUCIECHUS METAJJIOB U CILIaBOB.
CyurHocTh 3aKOHA HETIPEPHIBHOCTHU MOTOKA KUIKOTO CIUIAaBa.
CymHOCTh npoliecca pacKUCICHUS METAIJIOB U CIUIABOB.
Omnwucare cTpoeHre 00JIacTH 3aTBEpACBAHUS.
MexaHu3m pocTta KpUCTaNIOB. BiusHHE CKOpOCTH OXJIaXJAE€HHA Ha pPOCcT U  (dopMmy
KpHUCTAJIJIOB.
Kpucrannuzanus Ha npumecsx. @akTopbl ONpeIeIsIoNIne ee.
Packpoiite CymHOCTh MOHSTHUS «IIEPEOXITIAKIACHUE» MPU KPUCTAJUIM3ALUUUA U TOKAKUTE €ro
CBSI3b CO CKOPOCTHIO OXJIAXKACHHUS.
Packpoiite cymHOCTh 00BEMHOM ¥ MMOCIICIOBATEILHON KPUCTALTU3AIUN CIIABOB.
Bupl MeCTHBIX COMTPOTUBIICHU U MTOTEPh HAMOPa B IUTHUKOBBIX CHCTEMaX.
OxapakTepu3yiiTe OCHOBHBIE (DAKTOPBI, BIUSIONINE HA 3aMIOJHIEMOCTh (OPM.

AyoumopHas koumpoavhas paboma Ne3.

Bonpocwr k konmponvroti pabome:
CymHOCTh TOMOT€HHOTO 00pa30BaHuUs IIEHTPOB KPUCTAILTH3AIHH.
CymHOoCTh mpoliecca KpUCTAITU3aluU Ha PUMECSX.
CymHOCTh TEPMOAMHAMUYECKOH TEOPUH KPUCTATUTU3AINH CIUIABOB.
[Tpuuunabl 00pazoBanus V — o6pa3Hoi, JI — oOpa3Hol U 0OpaTHOM 30HAIBHOM JIMKBALIHH.
OxapakTepu3yiTe CBS3b JCHAPUTHOW JHMKBaIMKU ¢ Kod(dduuumenrom pacrpeneneHus
3JIEMEHTOB B OCHOBE CIJIaBa.
BnusiHre ckopocTr oXJaxIeHus Ha (OPMY KPUCTAILIOB.
['eTeporenHoe 3apoXKAeHUE IEHTPOB KPUCTAILIH3AIUH.
[TokaxxuTe CymIHOCTH [JEHCTBHS Ha TIPOLECC 3aTBEPACBAaHUS OTIMBKH HAPYXHBIX H
BHYTPEHHUX XOJIOIUIILHUKOB.
OxapakTepu3yiTe OCHOBHBIE CXEMBI IEPEOXIIAXKICHUS B IIEHTE OTIUBKU.
BnusiHue koHQUrypanuu OTIMBKUA HA CKOPOCTh €€ 3aTBEPACBAHMUS.
OxapakTepu30BaTh CTPOCHHUE 00JIaCTH 3aTBEPACBAHUSA.
OCHOBHBIE XapaKTEPUCTUKU MAKPO- U MUKPOCTPOEHHSI OTIIMBKHU U UX CBS3b MEX]y COOOM.
CTpyKTypHBIE 30HBI B OTJIMBKE ¥ MMPUYNHBI HX 00pa30BaHUS.
["'oMoreHHoe 3apoXk/IeHUe LIEHTPOB KPUCTAJUIU3ALINY.
MexaHn3M pocTa KpUCTaJIOB.
OObsicHUTE TPUYUHBI JEHAPUTHOTO POCTA KPUCTAILIOB.
Uro Takoe nepeoxIakIeHUe MPU KPUCTAILIM3AINN H €T0 CBSI3b CO CKOPOCTHIO OXJIAXKICHUSI.
CyIIHOCTh KPUCTAJUIU3AINH Ha TPUMECSX.
OxapakTepHu3yiiTe OCHOBHBIE CITIOCOOBI PETYIMPOBAHMS OXJIAXKIEHUS OTJIMBKH B (popMme.
OO0beMHas U TIocTeIoBaTeNbHAS CTAANH KPUCTATU3AIMN OTIUBKH.

Ayoumopnas konmponvhasn paboma Ne4.

Bonpocwl k konmponvHoti pabome:
Bupl HanpsKEHM B OTIIMBKAX, IPUUMHBI UX MOSIBIICHHS, MEPBI 110 CHUYKEHHIO U YCTPAHEHHUIO.
["a3oBble ne(PeKTHl B OTIUBKAX U IIYTH UX YCTPAHEHHUS.
Mexanu3m 00pa3oBaHMs PACCETHHON M 30HAJILHON YCaI0uHONW MOPUCTOCTH.
BnusiHue ¢popMbl OTIIMBKHM HAa pa3BUTHE YCAAOYHBIX MYCTOT.
PaccessHHas ycagouHas ¥ 30HaIbHAs IOPUCTOCTD.
BinsHMe yCcI0BUHM OXJIaXKI€HHS HA Pa3BUTHE YCATOYHBIX MYCTOT B OTJIMBKAX.
OobbemHas ycajka criaBoB. Buabl Opaka 1o npuuuHe 00beMHOHN YCaJIKH.
CymHoCTh JINHEWHOW U IMTEMHON ycaaku. B yem pasHua Mexay HUMH.
Mexanu3Mm 00pazoBaHMsl yCaJOYHON PaKOBUHBI B OTJIMBKE U ITYTH €€ YCTPaHEeHHUSI.

. BnmusiHue cocraBa M TexHOJOTMYEeCKUX (aKTOPOB HA Pa3BUTHE BHYTPEHHUX HaNps KEeHUI B

OTITUBKAX.
CBoOopHas u 3aTpyTHEHHAsI ycaJKa OJTMBOK. Buibl Opaka 1mo BUHE YCaIKH.
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CymHocTh npurapa Ha OTJIMBKaX, €r0 Pa3HOBUIHOCTH, IIyTH YMEHBIIEHUS U YCTPAHEHUS.
[TprunHbI 00pa30BaHUs XOJIOAHBIX TPEIIUH B OTJIMBKAX MIyTU UX YCTPAHEHMUSL.
JluneliHas ycaaka CIIaBOB. BUBI Opaka 1o NpUYruHe TUHEHHON yCaaKH.
OcHoBHBIE 3Talbl 00BEMHOM yCa K CIIJIaBOB U KO3 (HULIUEHTHI 00bEMHOH YCaIKH.
CymHoCTb npeaycagoyHoro paciiupenus criaaBoB. Ero BausHue Ha ycaaky.

CBs13b 00bEMa yCcaJIOuHBIX IYCTOT C IUAarpaMMOM COCTOSTHUS CILIaBa.
DTansl ¥ MPOLECCH B3aUMOICHCTBHS Ha TPAHULIE KOHTAKTA IIOBEPXHOCTEH OTIMBKH U (DOPMBI.
dopMHUpOBaHUE TA30BOM CPEJIbI JINTCHHOU (DOPMBI.
CymHocTs nporecca 00pa3oBaHusI TOPSYMX TPEIIUH B OTIMBKaX. [lyTn ycTpaHeHus ropsunx
TPEILHUH.
BnusiHue cocraBa paciijiaBa Ha pa3BUTHE yCaJOUHBIX IYCTOT B OTJIMBKAX.
OxapakTepu3yiTe OCHOBHbBIE METO/IbI PEr'YJIMPOBAHUS TEIIOBBIX IPOLIECCOB B JOPME C LIENbIO
IIOJIy4EHUS OTJIMBOK C 33JaHHOU CTPYKTYpPOH.
TemneparypHbie M0 OTIUBKU U (POPMBI B ITpoLIECcCe 3aTBEPAECBAHNUS.
OxapakTepu3yiiTe OCHOBHbIE METO/IbI UCCIIEA0BAHNUS 3aTBEPACBAHMSI CILJIABOB.
BnusiHue TemnepaTypsl 3aJIMBKH Ha Pa3BUTHE YCaJ0YHbIX ITYCTOT B OTJIMBKAX.
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Bonpocsl k 3x3ameny (3 cemecTp)

Jluteiinble criaBbl: 0011asl XapaKTEPUCTHKA, TPEOOBAaHUS K HUM, 00JIaCTU PUMEHEHUS,
KJaccuukanum

IInaBneHne METAIJIOB U CILIABOB

CoBpeMEHHbBIE MOJIETIN CTPOCHUS )KUAKUX METAJIOB U CILIABOB

CBOMCTBa KUJKUX METAJJIOB U CIIJIaBOB

TemnnoBele CBOIICTBA METAJIJIOB

JluTelinbie CBOMCTBA CIUIABOB M MX KJIacCU(PUKaLIUS

JlaBiieHue napa u UCMapeHus: METAJJIOB U CIIABOB

OO0m11e 3aKOHOMEPHOCTH B3aUMOJICHCTBUS METAJUTMYECKUX PACIIABOB C Ta3aMu
HemeTammmueckue BKIIIOYEHHS B METaJIaX U CIJIaBax

. Kimaccudukanmst crioco6oB 3anuBku hopm

. CTpyKTypa MOTOKOB KUJIKMX METAJJIOB U KOH(UTYypaLusi CBOOOJHO Ma/aroliel CTpyu
. 3aKOH HEMPEPHIBHOCTHU MIOTOKOB METAJIOB U CIJIABOB

. Pacuer ncreueHust Metauia u3 KoBIlIa

. Pacuer 3amonHeHus MojiocTy IUTEHHON (POpPMBI

. lllnako3agepxaHue U TOHKas OYMCTKA CIUIaBOB

. JKHIIKOTEeKy4eCTh CIIJIAaBOB U METOJIBI €€ H3MEPEHHSI

. 3aBUCUMOCTb JKUJIKOTEKYYECTH OT TEMIIEPATYPHI U €€ CBA3b C IUarpaMMoil COCTOSTHUS
. 3anonHAeMOCTh (HOPM M MEPOTIPHUATHS 110 0OECTICUSHHUIO 3aTI0JTHEHUS! TOHKOCTEHHBIX

OTJINBOK
TepmoanHaMuueckas TeOpUs KPUCTALIN3ALNAN

I'oMoreHHoe 3apOoXACHUE LICHTPOB KPUCTAIIIU3ALUN

['ereporenHoe oOpa3zoBaHHE LIEHTPOB KPUCTAIU3ALUN

Kpucrannuzanus Ha npumecsx

MexaHn3M pocTa KpUCTAILIOB

OO6bemHas 1 Mocie0BaTeNIbHAs KPUCTAIUTM3ALNS

CBs13b NEPEOXIIAKACHUS CO CKOPOCTHIO OXJIAKICHNUS, IEPETPEBOM, YNCTOTOM pacIlIaBa
B3anmozericTBre paciiaBoB ¢ BOLOPOIOM

B3auMopeiicTBrE paciiaBoB ¢ a30TOM

B3anmopencTere paciiaBoB ¢ KUCIOPOAOM U PACKUCIIEHHE UX

MonudunrpoBaHnue CriaBoB

Ilepexon MeTaia U3 JKUIKOTO COCTOSIHUSA B TBEPIIOE

Ctpoenue o0nacTu 3aTBepeBaHUs



Bonpocs! k 3k3ameny (4 cemectp)

[Tponiecc popmMupoBaHus CTPYKTYPHBIX 30H B OTJIMBKaxX
TemrieparypHbie MO OTIUBKU M (POPMBI B ITpOIEcce 3aTBEPACBAHNUS
Bnusinue koH(Urypannuu oTIMBKY HAa CKOPOCTh 3aTBEPIEBAHUS
PerynupoBanue TEIIOBBIX MPOLIECCOB B hopme
[TprMeHeHHe X0IOANIBHUKOB U UX paboTa
JlenapuTHas TUKBAIUS B OTJIUBKAX U IYTH €€ YCTPaHCHHS
30HaJIbHAas JIMKBALUs B OTJIMBKAX U IYTH €€ YCTPaHEHUs
JINTHUKOBBIE CHCTEMBI, UX TUIIBI, KOHCTPYKIIMH, METOABI pacueTra
dusnueckas npupoaa 00beMHON ycaaku U KOAPPUIMEHTH! YCaKH

. KonuentpupoBanHas ycagoyHas pakoBUHA

. PaccesiHHas ycaJiouHast IOpPUCTOCTb

. CBs3b 00BEMa yCaJOYHBIX MTyCTOT C TUArpaMMOil COCTOSIHHS CILUIaBOB

. IIpu6buin, X TUIIBL, MECTA YCTAHOBKHU, pacueT oObeMa U pa3MepoB

. Buibl HanpspKEHHOTO COCTOSTHUS OTJIMBOK

. CB0oOO/IHAs U 3aTpyAHEHHAas! ycaJlka OTIMBOK

. MexaHnudeckre CBOMCTBA CILJIABOB BOJIM3M TEMIIEpATyp COJIMIyca

. MeToibl uccnenoBaHus TMHEHHON ycaaku U 00BEMHOM yCa Ky CIJIaBOB

. ®a3oBbIe, TEPMHUUYECKHUE, YCATOYHBIC HAIPSHKEHHUS B OTIMBKAX

. BiiusiHue coctaBa cruiaBa M TEXHOJIOTHYECKUX (PAKTOPOB HA Pa3BUTHE BHYTPEHHUX
HAINpSHKEHUH B OTIIMBKAX

20. CBs13b rOpsYETIOMKOCTH C IUAarpaMMOil COCTOSIHUS

21. Pacuer 00pa3zoBaHMs TOPSIYMX TEIIUH

22. X0JIOAHbIC TPEIIMHBI B OTIIMBKAX

23. I'a3oBas cpena nmuTeitHON OPMBI

24. I'a30Bble PAKOBUHBI HK30I€HHOTI'O IIPOUCXOXKICHUS

25. I'a30BbIe PaKOBUHBI YHIOTEHHOTO TIPOUCXOXKICHHSI

26. YcioBust 00pa3oBaHUs CHTOBHIHON TTOPHUCTOCTH

27. IIponiecchl B3aMMOICHCTBHS Ha TPAHUIIE KOHTAKTA MIOBEPXHOCTEH OTIMBKHU U (DOPMBI

28. MexaHuueckuii npurap

29. XuMHuuecKuil nmpurap

30. Tepmuyeckuii mpurap

31. MeponpusTHs 10 CHUKEHUIO M YCTPAHEHHUIO TIpUTapa

CoNoOA~WNE
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KypcoBas pabora nomxHa 66Tk 0opmiieHa B cootBeTcTBUU ¢ CMK-O-CMI'TY-42-19
«KypcoBas (paboTa): cTpyKTypa, couepxaHue, o0lue mpaBuia BEIMOTHEHUS U 0(OPMIICHUS.

IIpumepnwiii nepeuens mem 011 Kypcogou pabomol

«PacueT TMTHUKOBO-IMTAIOIIEH CUCTEMbI OTIMBKN» HanMeHoBaHNE OTIMBKYU MO YEPTEXKY
Hanpumep "Llxus", «bykcay, «Ilnmuta» u a.p..

3aaHue Ha KypcoBYIO paOoTy BbIIaeT JIEKTOpP. B 3a1annu npeacTaBieH 3CKU3 JeTalli, MapKa
CIUIaBa, Macca OTJIMBKHU.

KypcoBas paboTta COCTOUT U3 MOSCHUTEILHOMN 3aMMCKU U TpaduuecKoii 4acTu.

Codepofcaﬁue NOSICHUMENbHOU 3aNUCKU

Br160op 1 000cHOBaHME TMOJIOKEHUS OTJIMBKH MPH 3aJIUBKE.

Br160op 1 060cHOBaHUE TUTIA U KOHCTPYKLIMHU JIMTHUKOBO-TIUTAIOIIEH CHCTEMBI.
Pacuer BpemeHM 3am10JTHEHHS] POPMBI.

Pacuer OCHOBHBIX CEUEHHH U pa3MepOB JIMTHUKOBO-TIUTAIOLIEH CUCTEMBI



I'pagpuueckasn wacmo
YepTex AeTalv ¢ 2IeMEHTaMU JIATHUKOBO-TIMTAIONIEH CUCTEMBI, BHITTOJTHEHHBIN Ha (popmaTe A2.

B xoxe peanuzanuu 00pa3oBaTeILHOIO pOIIecca TAKKE MPEAIoiaraeTcs IpoBeACHUE
1ab0paTOPHBIX padoT.

Ilepeuenns 1abopaTopHbIX padoT:

3aTBep/ieBaHUE U CTPYKTYpa OTJIMBOK.

KunkorekyuecTsh v HOpPMO3aOTHIEMOCTb.

OrnpezesieHne BEIMYMHBI OObEMHON M JIMHEMHOW yCaIKH JIMTCHHBIX CILUIABOB.
HanpsixeHus B oTimBKax.

Obuwgue mpebdosanusa K oghopmaenuro omuema no 1ad60pamopHvim padomam:
[Tocne BrinonHeHus 1a00paTOpHOIl pabOThHI OTYET OPOPMIIIETCS B COOTBETCTBUU C
tpedoBanusmu CTII opranuzanuu.

OTuer cocTaBisieTcsl CTYJJCHTOM B TETPaH 110 J1abopaTOpHBIM paboTam
JlaGopaTopHast paboTa HyMEpyeTCs U YKa3bIBaeTCs €€ Tema.

Hampumep: Jlaboparopnas pabota Nel

3ameepoesanue u cmpykmypa omaugok.

Tekct oTuera AenUTCS Ha J[BA pa3/elia, KOTOpble 0003HAYar0TCs apaOCKUMH ITUppaMu
Hanpuwmep: 1. BBenenue.
2. BeimostHeHnEe paboTEHI.
4. Pazniernbl, B CBOIO OUEpE/b JIEJIATCS Ha MOJIPA3/Ieibl, KOTOPbIE TOKE HYMEPYIOT apaOCKUMHU
uugpamu B peaenax paszaena. Homep nogpasniena cocTouT U3 HoMepa pasjiena U Homepa
HoJpasjiena, pa3/JesieHHbIE TOUKaMU.
Hanpuwmep: 1. Beenenue.
1.1. Metoabl U3ydeHus 3aTBEpACBAHUSA U CTPYKTYPbl OTIMBOK
1.1.1.0npenenenue kordduireHTa 3aTBepACBaAHU
1.1.2. O6nacTtu 3aTBEpIeBaHMUSL.
5. Paznen «BBenenue» cocTaBisieTcsi CTYJ€HTOM IIPH MOATOTOBKE K JJabopaTopHOi paboTe B
COOTBETCTBUY C METOJIMUYECKUM yKa3aHUEM.
6. 3amucu B OTUETE JI0JKHBI OBITh aKKYpaTHBIMU, YUETKUMHU, O€3 COKpAIIEHUS CIIOB.
7. B TekcTe oTyeTa He JOMYCKaeTCsl IPUMEHEHHsS] MaTeMaTHYEeCKUX 3HAKOB: <,>,= #~,—,%, 06e3
YHCJIOBBIX WM OYKBEHHBIX 0003HAUEHUH.
8. Lludposoit maTepuan opopmisiercs B BUAE TaOIMII, UMEIOLINX TEMAaTHUYECKUI 3ar0JIOBOK.
9. PucyHOK 10iK€H UMETh HOMEpP U HAUMEHOBaHKE, TOMEUICHHbIE 0] HUM.
10. IIpu moctpoeHnu rpaduka MacuTad BHIOUPAIOT TaK, YTOOBI IUIOIAAb rpaduKa
npuoJIMKaIach K KBaapary.
11. ToyHOCTh 06PAOOTKHU YUCIOBOIO MaTepuaia J0KHA ObITh COrNIACOBaHA C TOUHOCTHIO
U3MEPECHUM.



ITpunoxxenune 2

7 OueHoYHbIE CPeCTBA /ISl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMHU

a) I[lnanupyemble pe3yiabTaThbl O0y4YeHHMSl M OIIEHOYHbIEe CpeACTBAa /sl TPOBeJAeHHSA
NMPOMEKYTOYHOM aTTeCTAlluM:

CTpyKTypHBIii
PYKTYD [Tnaaupyemblie pe3ynbTaThl
AJIIEMEHT OrneHOYHBIE CPEICTBA
o0ydeHus
KOMIIETEHINH

[1K-2: Criocob6eH KOHTPOIMPOBATH BBIIOJIHEHHE TEXHOJIOTHYECKUX MPOIIECCOB U IPUHUMATH
pELICHUs 10 YCTPAHEHUIO IPUYMH MX HapYyIICHUN

IK-2.1 Ob6nagaer TeoOpeTUICCKUMHI Teopernueckue BOMPOCHI JIst
3HAHUSAMU OCHOB U cIaYy dK3aMeHa:
MIPAKTUICCKIUMH HaBBIKAMU
MPOU3BOCTBA JIUTHIX 1. JIureiinrle cruiaBel: 0OmIas
W3ICTIUN U3 Pa3InuHbIX XapaKTepUCTHKA, TPEOOBaHUS
MaTepHuaoB K HUM, 00JIaCTH IPUMCHCHUS,
KJaccuukanuu
2. IlinaBaeHue MeTalIoOB U
CILIABOB

3. CoBpeMeHHbIE MOJIEITH
CTPOCHHUS KUJIKMX METAJIJIOB
U CILIIaBOB

4. CBOMCTBA KUJKHUX
METAJIOB U CIIaBOB

5. TennoBbIe CBOIICTBA
METAJIOB

6. JIuTeiinble CBOICTBA
CILUIaBOB U UX
KJ1accu(uKaLus

7. JaBnenue napa u
WCTIapeHUs METAJUIOB U
CILJIABOB

8. O01IMe 3aKOHOMEPHOCTH
B3aUMOJICHCTBUS
METaJUTMYECKUX PACIJIaBOB C
razamu

9. Hemerainaeckue
BKJIIOUCHHMS B METaJlJIax U
CILIaBax

10. Knaccuduxarms
CHoco00B 3aJTMBKH (opM
11. CtpykTypa NOTOKOB
JKAJIKUX METAJIJIOB U
KOH(UTrypanus cBoOOIHO
MaJarIIeN CTpyH

12. 3aKOH HENPEPBIBHOCTH
IIOTOKOB METAJIJIOB U CILIABOB
13. Pacuer ucreueHus
MeTaJjljla U3 KOBIIA

14. PacueT 3anoaHeHUS
MIOJIOCTH JIUTEHHON (OpPMBI




15. [lInako3anep:xanue u
TOHKAsl OYUCTKA CTIJIABOB

16. XKuakorekyuectb
CILJIABOB U METOJBI €€
U3MEpEHUS

17. 3aBUCUMOCTh
KHUJKOTEKYYECTH OT
TEMIIEPATYPHI H €€ CBS3b C
JarpaMMoin COCTOSTHUS

18. 3anmonHsemocTs popm u
MEpPOIPUSITHS 110
00eCTneYeHUIO 3aTI0THEHUS
TOHKOCTEHHBIX OTIIUBOK

19. TepmonuHamMuueckas
TEOpUsl KPUCTAIIU3ALI

20. 'omoreHHOE 3apOKIEHHE
HEHTPOB KPUCTAJUIU3AINH
21. I'ereporenHoe
o0Opa3oBaHHe LIEHTPOB
KPUCTAILTU3AI[IU

22. Kpucrannuzanus Ha
IPUMECSX

23. MexaHu3M pocTa
KPUCTAILJIOB

24. O6beMHas u
nocJieIoBaTeIbHas
KpUCTAITN3AUs

25. CBsI3b EPEOXJTAKICHUS
CO CKOPOCTBIO OXJIAXKICHUS,
MEPErpeBOM, YUCTOTON
pacmiaBa

26. BzanMmoneiictBue
pacIiiaBoB C BOJOPOJIOM

27. BzanmopeiicTBue
pacIiiaBoB C a30TOM

28. BzaumopeiictBue
pacrjiaBoB € KUCIOPOJAOM U
UX PaCKUCIICHUE

29. MoaudunupoBanue
CILIaBOB

30. TIlepexon Mmeramia u3
JKUAKOTO  COCTOSHUSL B
TBEpJI0€

31. Crpoenue  oOnactu
3aTBepACBaHUS

32.  TIlpomecc
dbopMupoBaHUS
CTPYKTYPHBIX 30H B OTJIMBKAaX
33.  TemmeparypHble MO
OTIUBKH U  (OPMBI B
MpoIIecce 3aTBEPACBAHUS




34.  Bnushue
KOH(HUrypalMu OTJIMBKH Ha
CKOpOCTh 3aTBEpCBaHUS

35.  PerynupoBanue
TEIUIOBBIX ~ MPOIIECCOB B
dbopme

36.  IIpumenenwme
XOJIOJIMIIBHUKOB U WX paboTa
37. JenaputHast
JIMKBAIMS B OTJIMBKAX M ITyTH
ee yCTpaHeHUs

38. 3onanmpHas JTUKBAIHS
B OTIMBKAX W TIyTH €e

yCTpaHEHUS
39.  JluTHUKOBBIE
CUCTEMBI, ux THIIBI,
KOHCTPYKIIUH, METO/IbI
pacuera

40.  ®dwusuyeckas Mpupoja
00BeMHOM yCaJKu u

KO3 (HULIUEHTHI yCaTKu

41.  KoHueHTpupOBaHHas
ycaJlouHas paKkOBUHA

42.  Paccesnnas
yca/iouHas MOPUCTOCTh

43.  Css3b obbema
yCaJI04uHbIX MyCTOT c
JIMarpaMMon COCTOSIHUS
CILJIABOB

44, [Ipubput, uX THIIBI,

MecTa YCTAaHOBKH, pacyeT
o0bema 1 pa3MepoB
45, Buasl HampsikeHHOTO
COCTOSTHHSI OTJIMBOK

46. CBoOogHas u
3aTpyaHEHHAs ycazika
OTJIMBOK

47, Mexanndeckue
CBOICTBA CIUIABOB BOJH3H
TEMIIEpaTyp CONUIyCca

48. Mertonant
HUCCIEeO0BAHUS JIMHEHHOMN
ycaakd U OOBEMHOW YyCaaKu
CILIaBOB

49.  da3oswle,
TePMHYECKUE, ycaa0uHbIe
HAIPSDKEHUS B OTJIMBKAX

50. Binsiaue cocTaBa
CcIUIaBa U TEXHOJOTMYECKHX
dbakTOopoB  Ha  pa3BUTHE
BHYTPEHHUX HAIPSHKCHUHA B
OTJIMBKaX




51.  Css3p
TOPSTYEIIOMKOCTH c
JarpaMMoii COCTOSTHUS

52.  Pacuer oOpa3oBaHus
TOPSIYUX TEIIUH

53.  XonoaHble TpEIIUHBI
B OTJIMBKaxX

54.  Ta3oBas cpena
JTUTEHHON HOPMBI

55. T'a30Bble  paKOBUHBI
9K30TE€HHOTO
MIPOUCXOKICHUS

56. T'a3zoBble  paKOBUHBI
SHJIOTEHHOTO
MIPOUCXOKICHUS

S57.  YcnoBus
o0pa3oBaHUsi  CHTOBHIHOU
MOPUCTOCTH

58. [Ipomecchr
B3aWMOJICHCTBHS Ha TPaHMIIC
KOHTAKTa MOBEPXHOCTEH
OTJIMBKH B (YOPMBI

59.  Mexanuueckuii
npurap

60.  Xumudeckuit mpurap
61. Tepmuueckuii mpurap
62.  MeponpusTus o
CHIDKEHHIO M YCTPAHEHUIO
npurapa

ITpumepHBIii repeyYeHb
MIPAKTHYECKUX 3aJaHUM Ha
JK3aMEH.

1. Paccuntath
IPOJOHKUTETLHOCTh
3aIIOJTHEHUS
WIHHIPUYECKOH MOJI0CTH
JUTEHHON (POPMBI IIpH
3alIUBKE €€ METAJJIOM CHU3Y
(cudonom).
I'mppocraTnyeckuit Harop
metauia H=35¢cwm;

K03 uureHT pacxona
pu=0,5; mromaas ceyeHus
mutaTens £=2,0 cm2;
IUIOTHOCTH JKMIKOI0 MeTaia
v=6,8 r/m3

2. Paccuntath
MPOJOIIKUTENLHOCTD
3aIIOJTHEHUS
IWJIAHIPUYECKON TOJI0CTH
JUTEHHON (OpPMBI ITpH




3aJIUBKE €€ METaJlJIOM
cBepxy. I mapocrarnueckui
Hanop Metaia H=10 cwm;
ko3¢ HUIIIEHT pacxoaa
pu=0,5; momare ceyeHust
mutatens £=2,0 cm2;
IUIOTHOCTD KHUJIKOTO MeTalljia
v=6,8 r/cm3.

3. BriOpats nuamerp u
paccuuTaTh BBICOTY
OTKPBITON MPUOBLIN AJIs
HWJIAHIPUYECKON OTIMBKHU U3
MaJIOyTJIepOAUCTON CcTalH,
3aJIMBaéMOM BEpTUKAJIbHO (110
meroauke ['ymsieBa b.B.).
Koaddunment o6pemMHOM
ycaaku ctanu 0=0,035;
IUTOTHOCTH KHUJIKOT'O METaJljia
v=7,8 r/cM3; ko3 dunHeHT
3anaca npudsuu 6=0,75.

4. Paccuurare riyouny
00J1acTH ycal09HOM
pPaKOBUHBI B
WIHHIPUYECKON OTIMBKE U3
yIIEPOAUCTOM CcTau,
3aJIMBaeMOU BEpTUKAIbHO (110
metoauke ['ynsesa b. B.).
Koaddunment o6bemMHOM
ycaaku ctanu 0=0,035;
IUTOTHOCTH KHUJIKOT'O METaJljia
v=7,8 r/cm3.

S5. Onpenenursb
IPOJOKUTETHLHOCTh
3aTBEpJIeBaHUA IIOCKOM
CTaJIbHOM OTJIMBKU B
necyaHoi popme, UCIONb3ys
3aKOH KBQJIPATHOT'O KOPHSIL.
3HaveHue ko3 duueHrta
3atBepaeBanus k=0,13
cm/cl/2.

6. Paccunrarth
HE00X0IMMOE KOJIMYECTBO
dheppoxpoma mapku ©X001
JUISL TIOJTY4eHUS
HEOOXOUMOTO COJIEpP KaHUS
xpoma B crtase MTUYX28H2
TIPH YCIIOBUU UCTIOIB30BaHUS
BO3Bpara B kosnmyectse 40 %
Y BBIIUIABKE B TyTOBOW TTEYH
C KUCJIOH (yTepOBKOMA.

7. PaccuuTath
HEO0X0/IMMOE  KOJIMYECTBO
dbeppomaprania MapKH




OMH90 g moJdydeHMs
HEO0XOAUMOTO  COJEepPKAHUS
Maprania B cruiaBel 101'13J1
MIPU YCIIOBUU UCTIOJIb30BaHUS
BO3Bpara B kosumuectse 45 %
Y BBIIJIABKE B TYTOBOM II€YH C
KHUCJION (hyTEpOBKOM.

[IpumepHBIl NEpeYeHb TEM
JUISl KYpCOBOM pabOThI:

Pacuet JIIIC i1 OTAMBKHU «
HauMEHOBaHHE OTJIUBKH
LIKHB, TJIaHKA, TOAIIUITHUK U
Ip.», BeC OTIUBKH W
Marepuail.

6) HOpﬂ)IOK NMPpOBECACHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalui, IoKa3aTeJii U KpPUTEPUHU
OICHUBaAHUA:

HpOMe)KYTOqHaH arrécraiusa 10 AUCHUIUIMHE BKIOYACT TCOPETUYCCKUC BOIIPOCHI,
IMMO3BOJIAIOIIUEC OUCHUTH YPOBCHbL YCBOCHHA O6y‘-IaIOHII/IMI/IC$I 3HaHI/II71, W NPaKTUYCCKUEC 3adaHus,
BBIABJIAIOIUEC CTCIICHD C(bOpMI/IpOBaHHOCTI/I YMGHI/Iﬁ n BJ'IaI[eHHﬁ, IIPpOBOANTCS B (I)opMe IK3ameHna.

DK3aMeH 10 JaHHON AMCLUILIMHE IPOBOJUTCS B YCTHON (hOopMe MO dK3aMEHAILIMOHHBIM
OueraM, KaXIblii U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJTHO MIPAKTUYECKOE
3a/laHuE.

IToxa3zarenn u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOyyaroluiicsi JE€MOHCTPUPYET BBICOKUH YpPOBEHb
C(OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMATHYECKOE WU INIyOOKOe 3HaHHe
y4eOHOro MaTepuasia, CBOOOJHO BBINOJNHAET MPAKTHYECKUE 3aJaHMsl, CBOOOIHO ONEpUpPYET
3HAHUSMM, YMEHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILICHHON CIIO)KHOCTH.

— Ha OILIEHKY «Xxopomo» (4 Oamna) — OOydYarOIIMIiCS JEMOHCTPUPYET CPEIHHUM YpPOBEHb
Cq)OpMHpOBaHHOCTI/I KOMHGTGHHHﬁI OCHOBHBIC 3HaHHWA, YMCHUSA OCBOCHLI, HO OJOITYCKArOTCA
HE3HAYUTeNbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHECHHUS IIPH aHATUTHYECKUX ONEpaIlnsiX, IePeHoce
3HaHWI U YMEHUW Ha HOBbIE, HECTAHIAPTHBIE CUTYaIUH.

— Ha OLIEHKY «YyI0BJIETBOPHMTEJbHO» (3 Oamia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBI
yYpOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMI: B X0J1€ KOHTPOJIBHBIX MEPONPUATHI JOMYCKaIOTCS
OLIMOKH, MPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWN, YMEHHH, HaBBIKOB, OOy4aromuucs
UCTIBITHIBAET 3HAUUTENIbHBIEC 3aTPYJHEHUS NPU ONEPUPOBAHUU 3HAHUSMH U YMEHUSMHU MPU HX
NepeHOCce Ha HOBBIE CUTYAIUH.

— Ha OIEHKY «HEY/0BJIETBOPUTEILHO» (2 6amia) — oOydJaromuiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUeCcKOro MaTepuaa, JOMyCKaeT CyIIeCTBEHHbIE OIUOKH, HE MOXKET MOKa3aTh
MHTEJJIEKTYalbHbIC HABBIKM PEIISHUS MPOCTHIX 3a/1a4.



— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6amn) — oOyyaromuiics He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHC BOCIIPOU3BCACHUA U O6’b$ICHCHI/ISI I/IH(I)OpMaL[I/II/I, HC MOXKCT MMOKa3aTh MHTCIUICKTYAJIbHBIC
HAaBBIKW PCIICHHUA ITPOCTBIX 3a/1a4.

Ioka3zaTesu M KPUTEPUM OLIEHUBAHMS KYPCOBO# padoThI:

— Ha OLEHKY «OTJMYHO» (5 6ayuioB) — paboTa BBIIOJHEHA B COOTBETCTBHHU C 3aJJaHHEM,
oOyJaronuiicsi MOKa3bIBaeT BHICOKUI YPOBEHb 3HAHUM HE TOJIBKO Ha YPOBHE BOCIPOU3BEICHUS U
o0bsicHeHus1 MH(OpMAIMM, HO M HWHTEUICKTyaJbHbIE HABBIKM pELICHHs NpoOieM M 3ajad,
HAXO0X/ICHUS YHUKAJIBHBIX OTBETOB K ITPOOJIEMaM, OLIEHKH 1 BBIHECEHHSI KPUTUUECKHX CYKJICHU;

— Ha OLICHKY «Xopomo» (4 Oamna) — paboTa BBITIOJHEHA B COOTBETCTBUH C 3a/JaHHUEM,
00yJaromuicsl TOKa3bIBAa€T 3HAHUS HE TOJBKO HAa YPOBHE BOCIPOU3BENEHHUS U OOBSICHEHUS
uH(pOpMalliK, HO W MHTEUIEKTyaJbHbIE HABBIKM pEHICHHs NpoOJieM M 3a/ady, HaXOKJIeHUs
VHHUKAIBHBIX OTBETOB K MpodIeMam;

— Ha OLIEHKY «Y/10BJIETBOPHUTEJBHO» (3 6aia) — — paboTa BBIIIOJHEHA B COOTBETCTBHH C
3aJaHleM, OOYyYaroIIMICs TOKa3bIBAaeT 3HAHMS HA YPOBHE BOCIPOU3BEICHHS M OOBSICHEHHUS
nH(pOpMalli1, HHTEJUIEKTYaJIbHbIE HABBIKH PEIICHUSI IPOCTHIX 33]1aY;

— Ha OLICHKY «HEYJIOBJIETBOPUTEJLHO» (2 Oayia) — paboTa BBHINIOJHEHA YaCTUYHO, B
mporecce 3auuThl paboThl 00yYarolIMiics OMYCKAaeT CYIIECTBEHHBIE OIIMOKH, HE MOKET
MI0KAa3aTh MHTEJUIEKTYyalbHble HABBIKU PELICHUSI IOCTABJIEHHOM 3a/1auH.

— Ha OLICHKY «HeY/AOBJIeTBOPUTEJAbHO» (1 Oamn) — — paboTa BHINOJIHEHA YaCTUYHO,
0oOyyaroluiicss HE MOXET BOCIPOU3BECTH U OOBSACHUTH COJEPKAHUE, HE MOXKET II0Ka3aTh
MHTEJJICKTyaJIbHbIE HABBIKW PELICHUS MOCTAaBICHHOM 3a/1auu.



