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Pabouas mporpamma aucuuiinHbel «MaTepuanoBeneHue» pa3padoTaHa B COOTBETCTBHUH C
denepanbHBIM  TOCYIAapCTBEHHBIM O00pa3oBaTEeNbHBIM CTAHAAPTOM  BBICIIETO OOpa30BaHHUS -
OakanaBpuaT 1Mo HampaBiieHuI0 MoAroToBKU 15.03.02 «TexHOJOTHYeCKHEe MAITUHBI U 000PY/IOBaHHEY,
YTBEP)KICHHBIM TpUKa3oM MUHHCTEpCTBAa HAyKHd M BbIcIIero obpasoBanusi Poccuiickoit denepanyu
ot 09 aBrycra 2021 r. Ne 728.

CocraBurenu:
CTapIlIUi MPenoaaBaTellb E.C Cpruépa
(yueHas cTeneHb, yueHOe 3BaHHUE) (®UO)

PITJ] o6cysxneHa Ha 3aceganuu Beiciieit KoJIbI IepeIoBBIX MPOU3BOICTBEHHBIX TEXHOIOTHIA
26.09.2025 r., npotokon Ne 1

AKTyanusupoBaHHas pabouas mporpaMma JUCLUIUIMHBI OOCYXKIEHAa Ha 3aceJaHUM YYEHOro COBETa
Bericuieit mkosibl nepe1oBbIX MPOU3BOJICTBEHHBIX TEXHOIOTUH 0T 26.09.2025 1., mpotokon Ne 1.

Hupexrop Beicmein nikossl
[TepenoBBIX MTPOU3BOICTBEHHBIX TEXHOJIOTUN JI.T.H., podeccop B.U. Bonosau

(yud.cTemneHb, y4.3BaHue) (®HO)



1. NEPEYEHD
TV CHUIIVHE,

IINTAHUPYEMBbIX
COOTHECEHHBIX C [IINIAHUPYEMbBIMH

PE3YJIbTATOB

OCBOEHUS OBPA3OBATEJIBHOM ITPOI'PAMMBI

1.1. leab ocBoeHMST AUCHUIIJIUHBI

[{enbpro OCBOEHUS TUCIUTIITMHBI SBIISCTCS .

- ¢opmupoBaHue y oOydaronmxcs oOmenpoPecCHOHANBHBIX KOMIIETEHIIMA B 00JacTH
MPUMEHEHUS JKOJIOTHYHBIX M O€30MAacCHBIX METOJOB PAIMOHAIBLHOTO HCIOJIb30BAHUS CHIPHEBBIX U

SHEPreTHYECKUX PEeCypcoB,

BKJIIO4Yas HX

dHalIu3, a TaKXC

HpO(l)eCCI/IOHaJ'IBHI)IX 3aJla4 B MAallIMHOCTPOCHUMU.

q1.2. [lepevyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUEHHUS MO TUCHHUILINHE

OBYYEHUA
PE3YJIbTATAMU

000CHOBaHUE

no

a1 pCHICHUA

Kon n Kon n nHaumenoBanue | Iliianupyemble pe3yabTaThl 00y4eHHUsl 110 JUCHHILIHHE OcHoBanue (IIC)
HaHMeHOBaHUe HHINKATOpa * It
KOMIeTeHIHH JAOCTHKEHUS npodeccHOHANBHBIX

KOMIIETEHIUHA KOMIIETEHIIUHA
OIIK-7. HNOIIK-7.1. 3Haer:
Criocobex Hcnons3yer - CoBpeMeHHBIE 3KOJIOTHYHbIE U Oe30IacHbIE
NIPUMEHSATH METO/bI aHAIN3a METO/IBI PALIMOHAIBHOIO UCIIOIB30BAaHUS CHIPHEBBIX
COBPEMEHHBIE IIPUMEHUMOCTH B W DHEPIreTUYECKUX PECYPCOB B MAIIMHOCTPOECHUH;
9KOJIOTUYHBIE U npodeccronanbHoil | - Kpurepuu u MpUHIUIBI aHAIKH3a TPUMEHUMOCTH
Oe30macHbIe JEATENBHOCTH 9KOJIOTHYHBIX PECYpPCOB B MPO(eccHoHATEHON
METOJBI DKOJIOTUYHEIX U JEATEIBHOCTH,
paLoHAIBEHOIO 0e30MacHbBIX - HomeHknaTypy OCHOBHBIX BUJIOB CHIPbEBBIX U
HCIIOJI30BaHUSA CBIPBEBBIX U JHEPIEeTUYECKUX PECYPCOB, UCIOIB3YEMBIX B
CBIPBEBBIX U JHEPreTUYECKUX MAaIIMHOCTPOCHUH, U MIOKA3aTEIN UX PAllHOHAIBHOTO
SHEPTETUYECKUX pecypcoB MOTpeOICHNUS;
PECypcoB B HUOIIK-7.2. Ywmeet:
MamuHocTpoeHnH | OGOCHOBBIBaET - AHanM3UPOBATh MPUMEHUMOCTH SKOJIOTHUHBIX
paLMOHAIBHOCTD CBIPBEBBIX U SJHEPTETHYECKUX PECYPCOB IJIsI
HCIIOJIB30BAHUS KOHKPETHBIX 33/1a4 IPO(eCCHOHATBHOM
CBIPBEBBIX U JEATEIBHOCTH B MAIIMHOCTPOECHUH;
JHEPTrEeTUYECKUX - O0GOCHOBBIBATH PAIMOHANTEHOCTE MCIIOTB30BAHUS
pecypcoB B BEIOPAHHBIX PECYPCOB C YIETOM SKOIOTUIECKUX U
MAaIIUHOCTPOCHUN 0e30IacHBIX KPUTEPHEB;

- CpaBHHBATH Pa3IHMIHBIC METOIBI UCTIOIE30BAHMUS
PECypCOB IO CTENIEHN MX SKOJIOTHYHOCTH U
0€30IacHOCTH,

Baaneer:

- MeTOI[aMI/I MIPUMEHCHHUA COBPEMEHHBIX
TEXHOJIOT UM JJIA palfuOHAaJIbHOT'O UCIIOJIB30BaHUA
CBIPBEBBIX U DOHCPTCTUYECKUX PECYPCOB B
MaHII/IHOCTpOCHI/II/I;

- HaBbikamu jj0ka3aTeIbHOTO 00OCHOBaHUS BIOOpa
PaIMOHATBHBIX PECypCOCOepETAIONINX PEIICHIH B
poQeCCHOHANBHON NesITeIbHOCTH;

- Cniocobamu onieHKH 3¢ HEKTHBHOCTH
UCTIOJIb30BAHUS PECYPCOB C MTO3HIIUH
9KOJIOTMYECKOH M IPOMBIIIIIEHHOH 0€3011acHOCTH.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

HuctunnuHa OTHOCUTCA K  oOsi3arenbHOM uacth  broka 1.

o0pazoBatenbHO iporpaMMsbl (O0MIenpodhecCHOHANTBHBI MOTYJIb).

JucuumnimHbl

(Momynm)
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3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

3.1. O0beM M CTPYKTYpPA IMCHUTITHHBI

OOmast TpyA0EMKOCTh JAMCIUIUIMHBI COCTaBiisieT 6 3.e. (216 wac.), ux pacnpeaeiacHue o

BUaaM pa60T H CEMECTpaM IMPEACTABIICHO B Ta6J'II/II_[e.

Buabl yueOHbIX 3aHATHI U PadoTHI 00yYaIOIHXCSH TpyaoeMKoCThb, 4ac
O01mas TPyA0EeMKOCTh THCIHMIIHHBI, Yac 216
KonTakTHas padoTa o0yyamuxcs ¢ NpernoaapareieM Mo BUaaM 26
Y4eOHbIX 3aHATHH (BCero), B T.4.:
3AHATHS JEKIMOHHOI0 THNA (JIEKIIUK) 10
3aHATHS] CEMUHAPCKOr0 THIIA (CEMHHAPBI, IPAKTHICCKHUE 3aHITHS, 12
NPaKTHKYMBbI, KOJUIOKBUYMBI U MHBIE aHAJIOTHYHBIC 3aHSTHSI)
JIaGopaTopHbIe padoThI 4
CamocTosiTesibHasi padoTa BCEro, B T.4.: 186
CaMonoAroToBKa 10 TeMaM (paszienam) JUCHHUIUINHBL 186
BeinosiHeHHE KypcOBOTO MPOEKTa /KypCOBOH paboThI -
KoHTpoub (yachl Ha 3a4eT) 4
IIpome:kyTOYHAS aTTeCTALNSA 3auer

[Ipumeuanue: - 06vem uacos coomeemcmeenHo 0 3a04HOU Gopmbl 0OyUeHUs

JlucuuIuinHa peanusyercs MOCpeACTBOM MPOBEIEHHUS] KOHTAaKTHOW padoThl ¢ 00y4arolUMHCS
(BKJIIOYAs IPOBEACHUE TEKYILIETO KOHTPOJIS yCIEBAEMOCTH), CAMOCTOSATENILHON pab0ThI 00yJarOIIIXCsl

u HpOMe)I(YTOIIHOfI aTTCCTalluH.

B mponecce OCBOCHHUA JUCHUIIIIMHBI

JUCTAaHIIMOHHBIC O6p830BaTCJ'IBHBIe TCXHOJIOTHH.

B nponecce ocBoeHus: TUCHUILIMHBI oOydaromuecss 00ecredeHbl JOCTYIOM K

MOXET MPHUMCHATLHCA ISJICKTPOHHOC

oOydeHne u

AIEKTPOHHOU

nH(}OPMaILIMOHHO-00pa30BaTEILHON Cpejie U NIEKTPOHHO-OUOIMOTEYHBIM CHCTEMaM.

3.2. Copep:xaHue AMCUUILINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Ilianupyembie Buabl yueGHoi paboThl
PesyILTaTLl KoHTakTHas padora &
OCBOCHHA: = N" (I)Oprl TEeKyliero
Rl S E_ ) i) = 5 KOHTPOJISA
$opmupyemoit HaumeHoBanue pasaesos, Tem % 2 5 g E g S g | (wanvenoBanme
Bl S |58 EEg[ SEF|  onenomoro
JIMKATOPBI = S aFlxegF g g cpeacTBa)
I[OCTI/DKCHHHM E Lg 2 g- ° = =
KOMIIETeHIHi =] = 4 =] O
OIIK-7, TEMA 1. BBEJIEHHUE. CTPOEHMUE Jlexmms-
HOIIK-7.1, | METAJLJIOB. BU3yaJIM3alUs
HUOIIK-7.2 CopepxaHue JeKIUH: (B T.u. B OUOC)
1.Ienwn, 3amaun, 0OBEKTHI, OCHOBHBIE TEPMHHBI
U OTIpeCIICHUS JUCITUTUTHHBI,
2.B3anMoeiicTBHE YACTHIL. 2
3.CBoiicTBa 4acTuII.
4.CucremMa mpOCTPAHCTBEHHOTO pacIpeleICHUs
aTOMOB.
5.BmusiHre  TemmepaTypbl  Ha  CBOWCTBa
KPUCTAJLINYECKON PEIIETKU.
JlaGoparopnas padota Ne 1. «3ydenune Oruer o
npoI1iecca NePBUYHON KPUCTAIITUZAIII nabopatopHOi
pabote
[Ipaxtrueckoe 3aaarue Ne 1. «Onenka Otuer o
Pa3MepOB KPUCTAJUTHIECKUX PEIICTOK 2 MPaKTUYIECKOM
METaJJIOBY pabote
CamocTtosTenpHas paboTa. CamocTosTenbH
0C U3yuYCHHE
22 yueOHBIX
MaTepHUaJIOB;
IToaroTtoBka k




Il1anupyembie Bubl yueoHo#i padoThl
ps:zz:;;"' KonTakTHas padora o
Ko g |22 |g8g [EE | T
popmupyemoii HaumeHnoBaHHE Pa3/ie/IoB, TeM % S E g E g g g (naumenonanue
KOMIIeTeHIIU! E g \g g E ; ?é S (=T OLIEHOYHOT 0
H HHIUKATOPbI = S aFlxegF g = cpeacTBa)
JIOCTHKEHU S ] © g < = «
KOMIIeTeH I Hii é E 2 é § QO =
MPaKTUIECKUM
3aHATHM;
Joxman
OIIK-7, TEMA 2. MEXAHUYECKHE Jlexmms-
HOIIK-7.1, CBOMICTBA METAJLJIOB U BU3YaJTH3AITH
HUOIIK-7.2 CIIVIABOB. (8 T.4. B ODUOC)
ConeprkaHue JEKINN:
1.MexaHu4ecKre CBOWCTBA 2
2.DU3NKO-XUMHUYECKHUE CBONCTBA MAaTEPHAJIOB.
3.TexHonmorn4eckue u SKCILUTyaTaluOHHbIE
CBOMCTBA MaTepUaIOB.
4.OKcrTyaTallMOHHbIE WM CITy>KeOHbIE
CBONCTBA.
Jlabopatopnas padota Ne2. «Kopposus OTuer o
METaJUIOB. CIIOCOOBI 3aIUTHI OT KOPPO3UH.» 1 nmabopaTopHO
pabote
[paktraeckoe 3ararue Ne 2. «OmnpeneneHne Otuer no
CTPOCHUS TOJTHKPUCTAIIIOBY 2 MPaKTHICCKOH
pabote
CamocrostensHas padbora CamocTosTenbH
oe U3ydeHHe
y4eOHBIX
30 MaTEpUAJIOB;
[ToxgroroBka x
MPaKTUYECKUM
3aHATHUSIM;
Jlokma
OIIK-7, TEMA 3. TEOPUSA U TEXHOJIOI'UA Jlextms-
HOIIK-7.1, TEPMHUYECKOM OFPABOTKH CTAJIN. BU3YaITU3AIHS
HOIIK-7.2 CopepxaHue JEKLUUU: 1 (8 T.4. B DUOC)
1./InarpamMma COCTOSIHUS CIDIaBa.
2.Brmustane npumeceit.
[paktnaeckas padora Ne3. «OnpenencHue Otuer no
YAapHOH MPOYHOCTH TEPMOOPaOOTaHHBIX 2 MPaKTHIECKOM
METAJUIOB ¥ CIUIABOBY pabote
CamocrositensHas pabora CamocTosTenbH
o€ 3y4deHue
y4eOHBIX
32 MaTepHaloB;
Tlonroroska k
MPaKTUIECKUM
3aHATHSIM
OIIK-7, TEMA 4. KOHCTPYKIIMOHHBIE Jlekums-
HOIIK-7.1, | METAJIJIBI A CIIJIABBI. BU3YaIU3aLUs
HOIIK-7.2 CopepxaHue JeKLIUU: 2 (B T.4. B 3UOC)
1.Crammn u ux KinaccupuKamms.
2. MapkupoBKa cTajei.
JlaboparopHras pabdora Ne3. «O3nakomiieHHE C Oruer mo
oOpa3naMu ¥ MapKUPOBKOH METAIIJIOB U 1 11abopaTopHOi
CILUIABOB U OIPEJIEIIEHUE UX CBOICTBY. pabore
CamocTostenbHas padbora CamocTosTensH
o€ U3ydeHue
30 yueOHBIX
MaTepuagoB
OIIK-7, TEMA 5. HIBETHBIE METAJLJIBI U Jlekums-
HOIIK-7.1, | CIIJIABBI. 1 BU3YaIU3aLMs
HOIIK-7.2 CopepxaHue JeKIUU: (B T.u. B OUOC)




ILnanupyembie

Bubl yueoHo#i padoThl

pesyabTatel KonTakTHas padora o
OCBOCHHUSA:
o1 ° = . © o 5 § DopMBbI TEKYLIETo
. S 3 g 2 = 5 KOHTPOJIs
popmupyemoii HaumeHnoBaHHE Pa3/ie/IoB, TeM % S E ZE g g g (naumenonanue
KOMIIeTeHIIU! E g \g g E ; g S (=T OLIEHOYHOT 0
H HHIUKATOPbI = S aFlxegF g g cpeacTBa)
}IOCT]/DKeHl/lS[u % lg 2 g ° s =
KOMIIeTeH I Hii = = A = o= QO
1. AJTFOMUHMIA 1 €TO CIUIaBHL.
2.MarHmuif 1 ero CIUIaBHL.
3.Menp 1 ee CIIIaBHI.
4.TuTaH ¥ €ro CIUIaBHL.
5.Cepebpo.
[Mpaktnyeckas padora Ned. «Omnpenenenue Otuer no
yJlapHO¥# ITPOYHOCTH IBETHBIX METAJIOB U 2 HNpPaKTHIECKON
CILTABOBY pabote
CamocTostenbHas padora CamMocTosITeNIbH
o€ H3yueHHe
y4eOHBIX
30 MaTepHraroB,;
TTonroroska k
MPaKTUICCKUM
3aHATHAM;
Joxman
OIIK-7, TEMA 6 HEMETAJVIMYECKHUE Jlexmms-
HOIIK-7.1, | MATEPHAJIBI. BU3YaITU3AIH
HOIIK-7.2 CopepxaHue JTeKIUU: (B T.u. B OUOC)
5.I1punon u ¢arocsL.
6.HemeTammnyeckre KOHCTPYKIIHOHHBIE
MaTepHaIbl.
7.HemeTtammnyeckre KOHCTPYKIIHOHHBIE
MaTepualibl OPraHU4eCcKOro MPOUCXOXKICHUSL.
CHHTETHUYCCKHUE TTOJIUMEPHL.
8.CBoiicTBa OJIMMEPOB U IyTH UX
PEeTYIUPOBAHUS.
9.ITmacTMacchl UX COCTaB M KIIaCCH(DUKAIHUS.
10.Kayuyku u pe3uHbl. KOHCTpYKITHOHHEBIE 2
MaTepuabl Ha OCHOBE TpaduTa.
11.Hemertaminyeckne KOHCTPYKITMOHHbIE
MaTepualibl HEOPraHMYECKOTO MPOUCXOKICHHS
HEOpraHUYeCcKHe CTEeKIIa.
12.CrexnokprcTajuIMuecKie MaTepualbl.
13.TexHuueckas KepaMuka.
14 KoMIO3HITMOHHBIE MaTEepHAIIBI Ha
METaJUIMIeCKOI OCHOBE.
15.KoMIOo3HITMOHHBIE MaTEepHATBI Ha
HEMETaJNTHIECKOH OCHOBE.
16.ITomynpOBOTHUKOBBIC MaTEPHAIEL.
17.J1aku u 3Mam.
18.KoMnayH/ipl ¥ CIIOUCTBIE TUIACTHUKHU.
JlaGoparopnas pabota Ned. «Onpenenenne Oruer o
0COOEHHOCTEH MUKPOCKOTTNIECKOTO CTPOSHHS 1 nabopaTopHOH
JPEBECHH» pabote
[IpaxTrueckas pabora Ne5. «Pacuer Otuer o
MPOYHOCTHBIX XapPaKTEPUCTUK CIOUCTBIX 2 NpPaKTHIECKOM
TIJTACTUKOBY pabote
[IpaxTrnueckas padora Ne6. «DnekTpuieckne Otuer 1o
CBOWCTBA MOJTYITPOBOJAHUKOBBIX MAaTEPHUAIIOB) 2 NpPaKTHIECKOM
pabore
CamocTostenbHas padbora CamMocTosTeNIbH
oe M3y4YcHUe
42 yueOHBIX
MaTepHuaroB,;
Jloxmnan
UTOro 10 4 12 186

[Tpumeuanue: - 06vem uacos coomeemcmeenHo 01 3a04HOU Gopmbl 0OyUeHUs




4. METOJUYECKHE YKA3AHHUA IS OBYYAIOIHIUXCHA IO OCBOEHHIO
JUCIHUIIVINHBI

41. OOmume MeTOAMYECKHME  PeKOMEHJAAUMH MO  OCBOCHHMI0  JAUCUHMILIUHBI,
o0pa3oBaTe/ibHbIEe TEXHOJIOTHHU

JlMcuuIuInHa peannu3yeTcs MOCPEACTBOM MPOBEICHHS KOHTAaKTHOW pabOThl ¢ 00yJarOmUMHUCS
(BKJIIOYAsl MPOBE/ICHNE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSATEILHON paboThl 00y4arOIIUXCs
U IPOMEXKYTOYHOH aTTECTAIUH.

[Ipn mpoBeneHuM Yy4eOHBIX 3aHATHI MO JUCHUIUIMHE OOECIEeYMBaeTCs pa3BUTHE Y
00y4aromuxcsi HaBIKOB KOMaHIAHON pabOThl, MEKIMYHOCTHOH KOMMYHUKAIMH, IPUHATHS PEIICHUH,
JTUIEPCKUX KAa4eCTB (BKIFOUAs IPOBEJCHIE HMHTEPAKTUBHBIX JICKIIHH, TPYIIOBBIX TUCKYCCHIA, POJIEBBIX
Urp, TPEHUHI'OB, aHAJIW3 CUTYalluil U UMHUTALMOHHBIX MOJENEH, mpernogaBaHie JUCUUILIMHBI B (hopMe
Kypca, COCTaBJICHHOIO Ha OCHOBE pe3yJbTaTOB HAYYHBIX HCCIEAOBAaHHHA, IPOBOJUMBIX
YHUBEPCUTETOM, B TOM 4YHCJIE C YYE€TOM pPErHOHAIbHBIX OCOOEHHOCTEH mpodecCHOHaTbHON
JESTEIIbHOCTH BBIITYCKHUKOB ¥ MMOTpeOHOCTElH paboTomaresei).

[IpenogaBanue TUCHUIUIMHBI BEAETCS ¢ MPUMEHEHUEM CIIEAYIOIINX BUIOB 00pa3oBaTeJbHbBIX
TEeXHOJIOTHii:

- 0ATbHO-PEHUTHHIOBas] TEXHOJIOTHS OLICHUBAHUS,

- 9JIEKTPOHHOE O0yUEHUE;

- mpo0eMHoe 00yUYeHHE;

- pa300p KOHKPETHBIX CUTYyaINN;

- uH(popmanroHHbIe TexHonoruu: Google-10KyMeHTHI

Jlnsi OlICHKM 3HAHWW, yMEHWI, HABBIKOB M YPOBHSA C(HOPMHUPOBAHHOCTH KOMIICTCHIIUU I1O
TUCITUTUIMHE TPUMEHSETCS OaJIbHO-PESHTHHIOBasS CHCTEMa KOHTPOJS W OIICHKH YCIIEBAEMOCTH
CTYACHTOB. B OCHOBY OaJJIbHO-PEHTHHIOBOH CHUCTEMBI IOJIOKEHBI MPHUHIUIBI, B COOTBETCTBHU C
KOTOPBIMH (DOPMHPOBAHHE PEUTHHTA CTyJEHTa OCYIICCTBIIICTCS B XOJ€ TEKYIIEro KOHTPOJIS
ycreBaeMoCTH. MakcuMalibHOe KomudyecTBo 6amioB B cemecTpe — 100.

4.2. MeToauyeckne yKa3aHMs /UIA OOy4YalOIIMXCA MO OCBOEHUIO JMCUHUILUIMHBI Ha
3aHATHAX JEKIIHOHHOTO THIIA

JIEKUMOHHBIN KypC NPEAIoJaraeT CHUCTEMaTU3UPOBAHHOE H3JI0)KEHHE OCHOBHBIX BOIPOCOB
TEMaTHUYECKOro IjIaHa. B XoJe JEeKIMOHHBIX 3aHSATHH pacKphIBalOTCsl 0a30BbIE BONPOCH! B paMKax
KaX/101 TeMbl AUCHUIUIMHBL. O003Ha4al0TCs KIFOYEBbIE aclEeKThl TEM, a TaK)Ke JeNarTCsl aKIEHThl Ha
HauboJee CI0XKHBIE U BaXKHbIE MOJIOKEHUS U3y4aeMOro Marepuaiia.

JIeKUMOHHBIE  3aHATHA  NPOBOAATCA B IOTOYHOW  ayAUTOPHUM C  NPUMEHEHHEM
MYJBTUMEAMMHOTO IPOEKTOpa B Buje yueOHoi npezenTanuun uiu B OMOC yHuBepcurera.

B Xxone NeKUMOHHBIX 3aHATHH PEKOMEHIYeTCs KOHCHEKTHMpPOBaHHE Y4eOHOro MaTepuaa.
Bo03M0XHO BeJleHHE KOHCIIEKTA JIEKIIUI B BUJI€ HHTEIUIEKT-KapT.

OTnenbHbIE TEMBI MPEAIAraloTCs Ul CAMOCTOSATENIBHOTO U3Y4eHUs (KOHCTIEKTUPYIOTCS).

Marepuansl JIEKIIUN SIBJISIOTCS OMOPHOM OCHOBOM JUIsi TOATOTOBKH OOYYaroIIMXCS K
NPaKTUYECKUM 3aHATUSAM / J1TabOpaToOpHBIM paboTaM M BBHINOJHEHMS 33JaHUN CaMOCTOSITENTbHON
paboThl, a TaKKe K MEPONPUITUSM TEKYIIET0 KOHTPOJISl yCIIEeBAEMOCTH U MMPOMEKYTOYHON aTTecTalluu
110 TUCLUIUINHE.

4.3. Meroanyeckue yKa3aHusi Ui O0YYalOIIMXCSl 1O OCBOEHHI0 JAUCHHUILUIMHBI Ha
JlabopaTopHbIX padorax

[ToAroToBKY K Ka)KIoW J1TabopaTOpHOW padoTe CTYACHT MOJDKEH HadaTh C O3HAKOMIICHHUS C
IIJIAaHOM 3aHsTHA, KOTOpBIfI OTpaXa€T COACPKAHUC HpGlIJ'IO)KGHHOﬁ TEMBI. Ka)l(llaﬂ BBIIIOJIHCHHAA
paboTa ¢ 0pOPMICHHBIM OTYETOM TIO HEH TOJJICKUT 3alIUTE MPETOoAaBaTENIO.

[Tpu onleHMBaHUH Ta0OPATOPHBIX PAOOT YUUTHIBAETCS CIIETYIONIEe:

—KaueCTBO BBHIMOJHEHHS OKCIIEPUMEHTAIBHO-TIPAKTUYECKOW YacTH paboThl M CTENeHb
COOTBETCTBUS PE3yIbTaTOB pabOTHI 33JaHHBIM TPEOOBAHUSIM;

—Ka4ecTBO 0(hOpPMIICHHSI OTUYETA TI0 padboTe;
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—KaueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI MPH 3alTUTE PaOOTHI.

4.4. Meronnyeckue yKa3aHusi AJas OOy4YAOUIUXCH IO OCBOCHUIO IWCHUILIMHBI Ha
3aHAITUSIX CEMUHAPCKOI0 THIA/ HA MPAKTHYECKHUX 3aHATUIX

[IpakTnueckue (CeMHMHApCKHUE) 3aHATUS MPEICTABIAIOT COOOHM JeTaln3alMio JIEKIIHOHHOIO
TEOPETUUECKOr0 MaTepuala, MIpOBOJAATCS B LIENAX 3aKPEIUICHHS Kypca M OXBaThIBAIOT BCE OCHOBHBIE
pasnensl. OcHOBHOM (OpPMOH TNPOBEACHHS CEMHHAPOB W TMPAKTUYECKUX 3aHATUH  SBISIETCS
oOcyxeHue Hanbosee MPoOIEMHBIX U CIIOKHBIX BOIMPOCOB MO OTJEIbHBIM T€MaM, a TaKXKe pelIeHHe
3aa4 ¥ pa300p MPUMEPOB U CUTYaIlUil B ayTUTOPHBIX YCIOBUSX.

[IpakTrueckue (ceMHUHAPCKUE) 3aHATHS 00yUYaAIOMIUXCs 00€CIICUNBAOT:

— IIPOBEPKY U YTOUHEHHME 3HAHUMN, TIOJyUYEHHBIX HA JIEKLUSX;

— 00CyX/IeHHE BOIIPOCOB MO y4eOHOMY MaTepuaty AUCHUILTUHBL;

— MOJIyYeHUE YMCHHM W HABBIKOB COCTABIICHUS JTOKJIAJOB U COOOLICHUH, OOCYXICHHUS
BOIIPOCOB I10 Y4€OHOMY MaTepHaly JUCIUILUIUHEI,

- MOJIBEICHUE UTOrOB 3aHATHI MO PEHTHHIOBOWM CHCTEME, COIJIACHO TEXHOJOTHYECKOM
KapTe TUCIUILIUHBI.

[IpakTryeckue 3aHATHS OPraHU3YIOTCS, B TOM YHUCIIE B (OpPME MPAKTHYECKOW MOATOTOBKH,
KOTOpasi IpeaycMaTpUBAaeT ydacThe OOydarolIMXCsl B BBINOJHEHUU OTIEIBHBIX DJIEMEHTOB paboT,
CBSI3aHHBIX ¢ OyayIei mpodeccHoHANBHON NesITeTbHOCTBIO.

4.5. MeToanueckne yKa3aHus 10 CaMOCTOSATEeJIbHOI padoTe o0y4aromuxcst

CamocrodrenbHas paboTa o6ecreunBaeT MOAr0TOBKY 00y4aroIIerocs K ayAMTOPHBIM 3aHATHIM
U MEPOIPUATHIM TEKYLIEr0 KOHTPOJISI M MPOMEKYTOYHOM aTTECTAlMU 10 MU3y4aeMOW JUCLUILIMHE.
Pe3ynbTarhl 3TOI NOATOTOBKU MPOSBISAIOTCS B aKTUBHOCTH 00YYarOIErocsl Ha 3aHATUSAX U B KaueCTBE
BBIMIOJTHEHHBIX MPAKTUYECKUX 3aJaHUI U IpYTUX (OPM TEKYILEro KOHTPOJIS.

CamocrodrenbHas paboTa CTyI€HTOB BKJIIOYALT:

—  U3yuyeHue y4eOHOU JINTepaTypsl 10 Kypcy;

— paboty ¢ pecypcamu UHTepHeT;

— Ilogroroska noknanoB

—  TOATOTOBKY K IPAaKTUYECKUM (CEMUHAPCKUM) 3aHATHUSM;

—  BBINIOJIHCHUE MPAKTUYECKUX 3aaHUN;

— IOATOTOBKY K ITPOMEKYTOYHOU aTTECTALUU 10 KypCy.

[Ipu BbIMONHEHUM 3aJaHUN JJII CaAMOCTOSITENILHOW pPabOThl pEeKOMEHAyeTcss MHpopadboTka
MaTepHaJIOB JIEKIIUHI MO KaKJI0M IIPOHJICHHON TEME, a TAK)KE U3YYEHHE PEKOMEH1YEMOM JINTepaTyphl.

Jns oOyyarommxcst MO 3a04HOM ¢opme 00ydeHHs caMocTosATeNbHas paboTa sBIsSETCS
OCHOBHBIM BHJIOM Y4€OHOI 1€TEIbHOCTH.

Jns oOecrieyeHHs] CaMOCTOSITENTbHONH pabOThl OOYYAIOLIMXCSA HCHOIB3YETCS SJIEKTPOHHBIHM
yueOHbI# Kype, cozpannbiii B DMMOC ynuBepcureta http://sdo.tolgas.ru/

CamocrosarenbHass paboTa oOyyarolIMXCsl HalpaBlieHa Ha 3aKpeIuieHue | yriayOlieHue
MOJIyYEHHBIX 3HAHUM M HABBIKOB, NOMCKA U MPUOOPETEHMs] HOBBIX 3HAHUN, a TAK)KE BBINOJIHEHUS
y4eOHBIX 3aJJaHUM, TMOATOTOBKH K MPEACTOSAILINM 3aHATHUSAM, TEKYIIEMY KOHTPOJIO YCHEBAEMOCTH U
MIPOMEXKYTOUYHOMN aTTECTALUN.



9

5.  YYEBHO-METOIJMYECKOE U HWH®OPMAIIMOHHOE OBECIIEYEHHE
JUCIHUIIVINHBI

5.1. [lepeyeHb OCHOBHOM W JONOJHUTEJIbLHONH Y4eOHOU JHTEPATYPbl, HEOOXOAUMOM JJIs
OCBOEHHUS TUCUUILINHBI

Best muteparypa, BKIIIOYCHHAsm B JIaHHBIA IIEPEYCHb, IMPEICTAaBICHA B BHJE AJICKTPOHHBIX
pecypcoB B 3ieKTpoHHOM 6ubnmnoreke yausepcurera (ObC). Jluteparypa, ucnoiab3yemasi B Ie4aTHOM
BUJIC, MPEJICTABIICHA B HAy4YHOU OMOIMOTEKe YHHBEpcHTETa B 00beMe He MeHee (0,25 IK3eMIUISIpOB Ha
OJIHOTO O0YyYaroerocs.

OcHoBHas1 JiUTEpaTypa

1. Anackun, A. M. MarepuajiioBe/lecHHe U TEXHOJOTUS METAJUIMYECKUX, HEMETAUIMYECKUX U
KOMITO3UIIMOHHBIX MaTepuaioB : y4yed. Juis OakajgaBpOB M MarucTpoOB IO HANpPaBICHUSIM IOATOT.
15.00.00 "Mamunoctpoenue" u 22.00.00 "Texnonmorus marepuanoB" : B 2 kH. Ku. 1. Crpoenue
MaTepHaJioB M TEXHOJIOTHUs ux mpousBoacTBa / A. M. Anackun, A. H. Kpacrosckuii, T. B. Tapacoga. -
2-¢ m3a., uctp. u gomn. - Jlokyment read. - MockBa : UH®PA-M, 2025. - 250 c. - (Boicuee
oOpazoBanue). - Tectsl. - URL: https://znanium.ru/read?id=461631 (nata obpamenus: 25.03.2025). -
Pexxwum nmocryma: mns aBropu3. monb3oBareneid. - ISBN 978-5-16-016430-4. - 978-5-16-108722-0. -
TeKCT : 2MeKTPOHHBIH.

2. AnackuH, A. M. MarepuanoBeieHUe W TEXHOJIOTHSI METAJUIMYECKUX, HEMETAUIMYECKUX |
KOMIO3UIIMOHHBIX MaTepuanoB : ydeO. Juig 0akajaBpOB M MarucTpOB IO HAMPABICHUSIM IOATOT.
15.00.00 "Mamunnoctpoenue" u 22.00.00 "Texunonoruss marepuanoB" : B 2 kH. KH. 2. Texnonorus
M3TOTOBJICHHS 3aroToBOK M neraneit / A. M. AnackuH, A. H. Kpacnosckuii, T. B. Tapacoga. - 2-e u3n.,
ucnp. u jom. - JJokyment read. - Mocksa : UH®PA-M, 2024. - 241 c. - (Beicuiee obpazoBanue). -
Tectsl. - URL: https://znanium.ru/read?id=437655 (nara obpamenus: 15.08.2025). - Pexxum gocrtymna:
JUIsi  aBTopu3. mosib3oBareneir. - ISBN 978-5-16-016430-4. - 978-5-16-108723-7. - Tekct
3JIEKTPOHHBIMN.

3. Bomnkos, I M. MammHOCTpOUTEIbHBIE MaTepHalibl HOBOTO TIOKOJICHUS : y4el. mocolue s
By30B 10 HampaBieHusM mnoarot. 15.03.01 "Mammnoctpoenue" (kBanuduxanus (CTEEHb)
"6akanaBp") / I'. M. Bonkos. - JlokymenT read. - Mocksa : UHOPA-M, 2023. - 319 c. - (Bricmiee
oOpazoBanue - bakanmaBpuar). - I'moccapuif. - URL: https://znanium.ru/read?1d=419911 (nara
obpammenust: 25.03.2025). - Pexxum goctyma: ais aBTopu3. monib3osareneit. - ISBN 978-5-16-012892-
4. - 978-5-16-105525-0. - TekcT : 31eKTPOHHBIH.

4. Terbman, A. A. Matepuansl JUisi COBpEMEHHBIX KOHCTPYKIIUNA C UCKYCCTBEHHBIM HHTEIIIEKTOM
: yuebHuk / A. A. I'etbman, B. A. Tlanexa, A. B. BacunbeBa. - U3x. 3-e, ctep. - JlokymenT reader. -
Cankr-IlerepOypr [u nap.] : Jlawe, 2023. - 289 c. - (Beicuiee o6pasoBanue). - URL:
https://reader.lanbook.com/book/295949#2 (nata obOpamenus: 15.08.2025). - Pexum nmocryma: st
aBTOpH3. mosb3oBareneit. - ISBN 978-5-507-46035-9. - TekcT : ek TpOHHBIH.

5. 3emckos, FO. II. Marepuanosenenue : yue0. mocodbue / FO. II. 3emckoB. - U3n. 2-e, crep. -
Hoxyment Reader. - Caukr-IletepOypr [u ap.] : Jlanp, 2024. - 185 c. - (Bricmiee oOpa3oBanue). -
URL: https://reader.lanbook.com/book/364784 (mara oopamenus: 19.06.2025). - Pexxum nocrymna: s
aBTOpH3. mosib3oBareneit. - ISBN 978-5-507-48829-2 . - Tekcr : 31eKTpOHHBIH.

6. MarepuanoBenenue : yueb. mocobue A By30B MO MAIIMHOCTPOMUT. HampasieHusim / JI. B.
Tapacenko, C. A. IlaxomoBa, M. B. YuuukoBa, C. A. ['epacumoB. — JlokymenT read. — Mocksa :
NH®PA-M, 2026. — 474 c. — (Boicuiee obpa3oBanue - bakamaBpumar). — Ilpeam. yka3. — URL:
https://znanium.ru/read?id=484943 (nara oGpamenus: 03.09.2025). - Pexxum noctyma: Juiss aBTOPH3.
nosab3oBareneid. — ISBN 978-5-16-110659-4. — TekcT : 371€KTPOHHBIH.

7. MarepuanoBeeHHE U TEXHOJIOTHS MaTEPUAIIOB : y4e0. mocooue IJisi MOATOT. OaKaTaBpOB TEXH.
Hanpasienuii / A. . bareimes, A. A. CmonbkuH, K. A. bareimes [u np.] ; nox pen. A. . bareimesa
u A. A. CmonbkuHa. - JlokymeHnt read. - MockBa : UH®OPA-M, 2024. - 288 c. : un. - (Beicmiee
obpazoBanme). - URL: https://znanium.ru/read?id=436942 (mara obpamenus: 21.04.2025). - Pexum
JoCTyma: JJis aBTopm3. noik3oBareneid. - ISBN 978-5-16-004821-5. - 978-5-16-102745-5. - Tekcr :
JJIEKTPOHHBIN.

8. CamynoB, C. B.Marepuanopenenne : yde0. mocoOWe 10 HaMpaBICHUIO TOJTOT.
"MenemkmenT" (mpoduns "[IpousB. MEHEMKMEHT") U IO MAarucT. mporpamme "Ymp. KaueCTBOM H
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KoHKypeHTocnocooHocThi0" / C. B. CanynoB. — U3n. 3-e, ucnp. u gom. — Jlokyment Reader. — Cankt-
[letepOypr [u  1p.] : Jlamp, 2025. - 208 c. ot —  Ilpun. -
URL:https://reader.lanbook.com/book/491399#4 (mata obpamenus: 08.06.2025). - Pexxum mocryma:
Ui aBTOpH3. moss3oBareneid. — ISBN 978-5-8114-6367-1. — TekcT : 371€KTPOHHBIH.

9. Cupotkus, O. C. OCHOBBI COBPEMEHHOT'O MaTEepPHAJIOBEACHUS : y4eOHUK JIUIsl CTYJACHTOB BY30B
B 001. TexH. u TexHos. / O. C. CupoTkuH. - 2-¢ u3l., ucnp. u jom. - JlokymenT read. - Mocksa :
NH®PA-M, 2024. - 381 c. - (Beicuiee obpasosanme). - URL: https://znanium.ru/read?id=448903
(mata obpamenus: 28.04.2025). - Pexxum moctymna: i aBTopu3. mojb3oBateneit. - ISBN 978-5-16-
112031-6. - TekcT : PIEKTPOHHBIMN.

JonosHuUTeILHAS JJUTEpPATypa

10. Bosnkos, I'. M. MarepuanoBeaeHue : yue0. AJi BTy30B 110 HEMAIIMHOCTPOUT. HampaByieHui / .
M. Bonkos, B. M. 3yes. - 2-e u3a., nepepab. - Mocksa : Akanemus, 2012. - 446 c. : un. - (Beicuee
npodeccuoHalibHOe 0OpazoBaHue. TexHHWKa W TeXHMUYECKHe Hayku. bakamaspuar). - Ilpun. - ISBN
978-5-7695-8087-1 : 476-30. - TekcT : HEMIOCPEACTBEHHBIN.

11.T'opoxoB, B. A. Marepuaibl 1 UX TEXHOJOTUU : yuel. AJis BY30B [0 HAIPABIECHUSM IOATOT.
15.03.01 wu 15.03.02 "Texuomorus, oOOpyIOBaHWE ¥ AaBTOMATHU3AlUS MAIIHHOCTPOCHUS",
"ABTOMATH3UP. TEXHOJIOTUU U TPou3BoACTBa", "KOHCTPYKT.-TeXHOI. 0becrey. MallMHOCTPOUT. TIp-B"
:B2u Y. 1/ B. A. T'opoxos, H. B. bensixos, A. I'. Cxuprmanze ; mox pen. B. A. T'opoxosa. -
Hoxyment read. - Mocksa : UH®PA-M, 2021. - 588 c. - (Beicuiee oOpa3oBanue - bakanaspuar). -
CnoB. tepmunoB. - URL: https://znanium.com/read?id=399287 (mata oOpamenus: 19.08.2025). -
Pexum noctyma: miis aBTopus. monb3oBateneit. - ISBN 978-5-16-009531-8. - 978-5-16-100742-6. -
Texcr : 3IeKTPOHHBIN.

12. TomxukoB, B. Il. TexHonoruu HayKOEMKHX MAIIUHOCTPOUTEIBHBIX MPOU3BOJACTB : Y4eO.
noco6ue / B. II. JTomxukos. - U3x. 3-e, ctep. - Jokyment Reader. - Cankr-IlerepOypr [u ap.] : Jlans,
2024. - 301 c¢. - (YueOnukm gns By3oB. CneumanpHas Jswmteparypa). - URL:
https://reader.lanbook.com/book/426278 (mara oOpamenus: 26.06.2025). - Pexum npoctyma: s
aBTOpH3. mosk3oBarenei. - ISBN 978-5-507-51646-9. - Tekct : aneKTpOHHBIH.

13.3y6apeB, 0. M. CoBpeMeHHble HHCTPYMEHTAJIbHbIE MaTepHaibl : y4yeO. A CTYIEHTOB
MamuHOCTpouT. By30B / FO. M. 3yOapeB. - U3xa. 2-e ucnp. u gom. - JJokyment Reader. - Cankt-
[TetepOypr [u ap.] : Jlaws, 2022. - 304 c. : wun., T1abn. - (YueOHuku nans By3oB. CrenuanbHas
autepatypa). - [Ipun. - URL: https://reader.lanbook.com/book/210758 (nara oopamienus: 07.04.2025).
- Pexxum poctyna: uis aBropu3. nosnb3oateneil. - ISBN 978-5-8114-0832-0. - Tekcr : 371€KTPOHHBIH.

14. Jlaxtun, 0. M. MarepuanoBenenue : yueO. mis BbICHI. TeXH. y4eO. 3aBeaenuit / 0. M.
Jlaxtun, B. I1. JleonTheBa. - 5-e usa., crep. - Mocksa : Anbsiac, 2009. - 528 c. : un. - [Ipeam. ykas. -
ISBN 978-5-903034-66-6 : 448-00. - Tekct : HEMOCPeACTBEHHBIH.

15. Jlaxtun, FO. M. MeramioBenenue M TepMuyeckas o0pabOTKa MeTauioB : yuel. s
MAaIIMHOCTPOUT. U METAJLTypr. crienuanbHocTelt By30B / FO. M. Jlaxtun. - U3n. 5-e, nepepal. u nom. -
Mocksa : A3-0yk, 2009. - 447 c. : wi., Tabn. - [Ipeam. yka3z. - ISBN 978-5-904034-04-7 : 400-00. -
Tekcr : HemocpeACTBEHHBIM.

16. MatepuanoBeieHUe B MALTMHOCTPOCHUH. Y YeOHUK /IS aKaJIeMUYecKoro OakaitaBpuara : yueo.
Mo  HampaBJeHWsIM  ToAroT.. "KOHCTPYKT.-TeXHOJI. 00€CrledYeHHe  MAaIIMHOCTPOUT. Tp-B",
"ABTOMATH3AIMsI TEXHOJI. MPOLECCOB U Mp-B (OTpacib MamuHocTpoenue)" : [B 2 w.]. Y. 1/ A. M.
AnackuH, B. H. Kimmmos, A. K. Oneruna, 1O. E. Cenos. - 2-¢ usn., ucrp. u jom. - Mocksa : IOpaiir,
2017. - 258 c. : un. - (bakanaBp. Akanemuueckuit kype). - ISBN 978-5-534-00039-9. - 398406 : 570-
90. - TekcT : HEMOCPEICTBEHHBIH.

17. MatepuanoBeieHHe B MALTMHOCTPOCHUH. Y YeOHUK /IS aKaJIeMUYecKoro OakaitaBpuara : yueo.
Mo  HampaBjJeHWsIM  TOAroT.. "KOHCTPYKT.-TeXHOJI. 0O€CleueHHe  MAaIWHOCTPOUT. Tp-B",
"ABTOMATH3AIMsI TEXHOJ. MPOLECCOB U Mp-B (OTpacib MamuHocTpoenue)" : [B 2 u.]. Y. 2 / A. M.
AnackuH, B. H. Kimmmos, A. K. Oneruna, 1O. E. Cenos. - 2-¢ usn., ucrp. u jom. - Mocksa : IOpaiir,
2017. - 291 c. : un. - (bakanaBp. Akanemuueckuit kypc). - ISBN 978-5-534-00041-2. - 398407 : 625-
90. - TekcT : HEMOCPEICTBEHHBIH.
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18. MarepuanoBeicHHE W TEXHOJIOTHS KOHCTPYKIIMOHHBIX MAaTE€pUajoB : ydel. g BY30B IO
HanpaBieHuio "KOHCTpYKT.-TeXHOI. obecrieueHne MamuHocTpouT. np-B" / B. b. Ap3amacos, A. H.
Bomukos, B. A. T'onoBun [u 1p.] ; mox pea. B. b. Ap3amacoBa, A. A. Uepenaxuna. - Mocksa :
Axanemus, 2007. - 447 c. : un. - (Beiciiee npodeccuonanbHoe oOpa3zoBaHue. MammHOCTPOEHUE). -
ISBN 978-5-7695-4186-5 : 433-40. - TekcT : HEeMoCpeICTBEHHBIN.

19. Ilonusanos, I1. M. Tabnus! a8 mojacyYeTa Macchl AeTaleld U MaTepuanoB : crpaBovHuK / I1.
M. IlonuBanos, E. I1. ITonuBanosa. - U3a. 13-e, ucnp. u gomn. - Mocksa : Mammunoctpoenue, 2006. -
303 c. - ISBN 5-217-03347-9 : 600-60. - Tekct : HEOCPEACTBEHHBIH.

20. Cunpman, I'. W. MarepuanoBenenue : y4ed. mocoOue It BY30B IO CIEIHAIBHOCTH
HampaBieHus: "Meramnyprus, MallMHOCTpoeHHe U Matepuanonepepaborka" / I'. M. Cunbman. -
MockBa : Axagemus, 2008. - 335 c. : wir - (Beicmee mnpodeccuoHanpbHOE 00pa3oBaHUE.
MammHoctpoenue). - [pui. - ISBN 978-5-7695-4255-8 : 348-70. - TekcT : HEMOCPEICTBEHHBIH.

5.2. TlpodeccmoHasbHbIe 0a3bl JaHHBIX, HH()POPMALNHOHHO-CIPABOYHbIE CHCTEMBI,
HHTEPHET-PeCcypChl

1. 3DNEWS.RU : DnektpoHHOe nepuoandeckoe u3gaHue : cat. — Mocksa, 1997 - . - URL:
https://3dnews.ru/ (mata obpamienus: 06.03.2025). — TekcT: 3MEKTPOHHBIM.

2. eLIBRARY.RU : nayunas anekTpoHHas Ombmmoreka : cait. — Mocksa, 2000 - . - URL:
https://elibrary.ru  (mara oOpamenus: 06.03.2025). — Pexum gocryma: s 3aperucTpup.

IIOJIb30BaTeIeN. — TEKCT: 2JIEKTPOHHBIMN.

3. DOmnexrtponHas Oubnuoteka. TexHuueckas jautepatypa : caidT. - URL : http://techliter.ru/ (nata
obparmenusi: 06.03.2025). - TekcT : 37EKTPOHHBIM.

4. DnektpoHHass OubOmuoTeuHass cucteMa [lOBODKCKOTO TOCYAapCTBEHHOTO YHHBEPCHTETA
cepsuca : cait / ®I'BOY BO «IBI'YC». — Tompsartu, 2010 - . - URL. : http://elib.tolgas.ru (nara
obpamenust: 06.03.2025). - Pexxum noctymna: i1 aBTOPH3. MOJIb30BaTENEH. - TEKCT : AJIeKTPOHHBIN.

5. DnexTpoHHO-OMOMMOTEYHas cuctema Znanium.com : cait / OOO "3HAHUYM". — Mockaa,
2011 - . - URL: https://znanium.com/ (1ara obpammenus: 06.03.2025). - Pexxum goctyma: Jjisi aBTOPHU3.
MoJIb30BaTeNen. - TEKCT : JIIEKTPOHHBIM.

6. DnekTpoHHO-OMOMMOTEeYHas cuctema Jlans : caiit / OOO "OBC JIAHbB". - Mocksa, 2011 - . -
URL: https://e.lanbook.com/ (mara oOpamenus: 06.03.2025). - Pexxum pocrtyma: Juisi aBTOPH3.
MIOJIB30BaTeNeH. - TEKCT : AIEKTPOHHBIN.

5.3. [IporpamMHoe obecrnieyenune

NudopmannonHoe obecriedeHne y4eOHOro Mpolecca MO AUCHUILIUHE OCYIIECTBISIETCS C
WCIIOJIb30BAHUEM  CIIEAYIOIIEr0 MPOrpaMMHOTO oOecniedeHus (JIMIIEH3UOHHOTO W CBOOOJIHO
pacmpoCcTpaHsIeMOro), B TOM YHCIIe OT€YECTBEHHOTO TIPOU3BO/ICTBA!

Nen/m HaumeHnoBanue YcaoBus gocryna
1 Microsoft Windows 13 BHYTPEHHEH CeTH yHUBEpCUTEeTa (JIMIICH3MOHHBIH JOTOBOP)
2 Microsoft Office 13 BHYTPEHHEH CeTH yHUBEpCcUTeTa (JIMIICH3MOHHBIH JOTOBOP)
3 KoncyabranT Ilmroc 13 BHYTPEHHEH CeTH YHHBEpCcHUTeTa (JIMIICH3NOHHBIA JOTOBOP)
4 CI0 MOODLE U3 JTF000# TOYKH, B KOTOPOI UMEETCS IOCTYII K ceT VIHTepHeT
(JIMLICH3UOHHBIN JIOTOBOP)
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6. OMMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 1151
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT' O ITPOLHECCA ITIO JUCIUITJIMHE

[Tomerienust mpencTaBisioT co00il yuyeOHbIe ayAUTOPUH AJISl MPOBEIACHUS YUEOHBIX 3aHSATHIA,
IPEJYCMOTPEHHBIX Y4Y€OHbIM IUIAaHOM M paboded MporpaMMoN JUCLMILIMHBI, OCHAIlEHHbIE
000pyIOBaHUEM U TEXHUYECKUMU CPEICTBAMH OOyUCHHUSI.

3aHATUSA JIEKIMOHHOIO THMNA. YueOHble ayJAUTOPUM JUIsl 3aHSITUH JIEKLIMOHHOTO THIIA
YKOMIUIEKTOBAaHBI MEOCIIBIO U TEXHUYECKUMHU CPEICTBAMH 00YUEHUS, CITYKAIUMHU IS IPECTaBICHUS
yueOHOI nHpopMalK (CTallMOHAPHbIE UM IEPEHOCHBIE HA0OPhl JEMOHCTPAL[MIOHHOI'O 000PYA0BaHUS
(IpOEKTOp, IKpaH, KOMITBIOTEP/HOYTOYK), y4eOHO-HArsIHbIe TOCcOoOUs (Mpe3eHTAlMk 10 TeMaM
JeKIUii), obecrneynBaromue TeMaTHYEeCKUe WIUTIOCTPALMM, COOTBETCTBYIOIIME NaHHOM IporpaMme
JVCLIUATUTAHBL.

3aHATHS CEMUHAPCKOr0 THNA. Y4eOHbIC AayIAUTOPUM JUIl 3aHATUI CEMUHApCKOro THIIA
YKOMIUIEKTOBAaHBI MEOENIBIO U TEXHUYECKUMHU CPEICTBAMH O0YUEHHUSI, CITY KAlIUMHU IJIs1 TIPEACTaBICHUS
yueOHOoI nHpopMaIK (CTalMOHAPHBIE WIIH IEPEHOCHBIE HAOOPHI IEMOHCTPALMOHHOTO 000PY10BaHUS
(IpoeKTop, 9KpaH, KOMITBIOTEP/HOYTOYK).

JlaGopatopHble padorbl. (11 mpoBeaeHus 1abOpaTOPHBIX PaOOT HCHOJIB3YeTCsl ydeOHas
ayauTopus «YHUBEpcallbHas J1abopaTopusi HHYOPMAITHOHHOTO M KOMITBIOTEPHOTO O0yUYESHHS,

OCHAIllEHHAas] KOMIIBIOTEPHON TEXHUKON C BO3MOXHOCTBIO MOJKIIIOYEHUs K ceTu «HTepeneT»
U JIOCTYIIOM K 3JIEKTPOHHOM MH(OpMaLlMOHHO-00pa30BaTEIbHOM Cpelie YHUBEPCUTETA.

IIpomexkyTrounasi arrecraums. J[lng mpoBeAeHUsS MPOMEXYTOUYHOM arTecTalud IO
JTUCHUTUTMHE HWCIOJB3YIOTCS KOMIBIOTEPHBIE KJIACCHI, OCHAIICHHBIC KOMITBIOTEPHOM TEXHHKOH C
BO3MOXKHOCTBIO MOJKIIOYEHUs K ceTu VHTepHeT M obecnedeHHeM JAO0CTyla B 3JIEKTPOHHYIO
WH(OPMAIIMOHHO-00pa30BaTEIFHYIO  CpPelly  YHHBEPCHUTETa  W/WIM  y4eOHBICE  ayJUTOPUH,
YKOMIUIEKTOBAaHHBIE MEOEIIBI0 M TEXHHYECKIMH CPEJICTBAMU O0yUCHHS.

CamocrosiTeibHasi pabora. IlomemeHnuss Juisi CcaMOCTOATENBHOM pPabOThl  OCHAIECHBI
KOMITBIOTEPHON TEXHHUKOH € BO3MOXKHOCTBIO MOJKIIOYEHHUS K ceTH «VHTepHeT» M OOCTYIOM K
JIEKTPOHHOW  MH(OpMaIMOHHO-00pa30BaTeNbHOW  cpeie  yHMBepcuTera. [l opraHusaunuu
CaMOCTOSITENIbHON pabOThI 00yUaIOIIMXCS UCTIOIB3YIOTCS:

- KOMITbIOTEPHBIE KJIACCHI YHUBEPCUTETA,;

— oubnuorexka (Meauaszall), HUMEIOIIAasgs MecTa JJs O0O0y4arouuxcsi, OCHAIIEHHBIE
KOMITHIOTEPAMH C JIOCTYIIOM K 0a3aM JTaHHBIX U ceTn MHTepHeT.

DJIEKTPOHHasi HMH(OpPManMOHHO-00pa3oBaTeqbHasas cpena yHuBepcurera (IHUOC).
Kaxnaplii oOywaromuiics B TEYEHHE BCEro Imepuoaa oO0ydeHHs oOecnedyeH WHIWBUIYaIbHbIM
HEOIPaHMYEHHBIM JOCTYIOM K 3JI€KTPOHHOM MH(OpMAIIMOHHO-00pa30BaTeIbHON Cpe/ie YHUBEPCUTETa
(OUOC) http://sdo.tolgas.ru/ u3 nr0bOW TOYKH, B KOTOPOH HMMeeTcss JOCTyNl K HH(OPMAIUOHHO-
TEJIEKOMMYHUKAIIMOHHOH ceTu "VIHTepHeT", Kak Ha TEpPUTOPUN YHUBEPCUTETA, TaK U BHE €e.

OUOC ynuBepcuteTa 00ecrneynBacT:

- JOCTYNl K Y4eOHBIM IUIaHaM, pabo4yuM HporpaMMaM JUCHMIUIMH (Momynei),
nporpaMMaM IpaKTHK, 3JEKTPOHHBIM Y4E€OHBIM H3JaHMSIM M 3JEKTPOHHBIM 00pa3oBaTelIbHBIM
pecypcam, yKa3aHHBIM B pabO4MX MporpaMMax JUCHUIUIMH (MOyseil), mporpaMMax MpakTuK;

- (dopMHpOBaHUE 3IEKTPOHHOTO MOPT(POINO 0OYUaIOIIErocs, B TOM YUCIE COXpaHEHHE
ero paboT 1 OLIEHOK 3a 3TH PabOTHI.

B cnydae peammsanuu 00pa3oBaTENbHOW MPOTpaMMBl C TMPUMEHEHHEM SJEKTPOHHOTO
00y4yeHHs, AMCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHoMoruii YMOC 1omonHuTeNEHO 00ECTIeYMBAET:

- ¢ukcanuioo xoma oOpa3oBaTEeNBHOrO IMpolecca, pPe3yIbTaTOB  MPOMEKYTOUHOU
aTTECTAIN! U PE3yIbTaTOB OCBOCHHUS 00pa30BaTEILHON IPOTPAMMBI;

- IpoBe/IeHUE Y4eOHBIX 3aHATHM, MPOLEAYp OLEHKH Pe3yJIbTaTOB 00YUEHUs, peanu3anus
KOTOPBIX  TNPEIyCMOTpEHa C  TNPUMEHEHHEM  DJIEKTPOHHOTO  OOy4YeHMs,  JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH;

- B3aMMOJICIICTBUE MEXAY YYacTHHUKaMH 00pa30BaTENIbHOTO Mpollecca, B TOM YHCIE
CUHXPOHHOE U (WJIM) aCHHXPOHHOE B3aNMOJENUCTBUS ITOCpeACcTBOM ceTH "HHTepHeT".
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1. OCOBEHHOCTH OPI'AHMU3ALINN OBYYEHUA  JIA JIMIQ C
OT'PAHUYEHHBIMHU BO3MOXKHOCTAMMHU 31I0POBbs 1 UHBAJINIOB

[lpu HeoOxomuMocTH pabouasi mporpamMma IUCHHUIUIMHBI MOKET OBITh aJalnTHpPOBaHA IS
obecrnieueHrss 00pa30BaTEILHOTO MPOIECCa MHBAIHMIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBbSI, B TOM YHCIIE ISl AUCTAHIIMOHHOTO oO0y4deHus. [l 3Toro Tpedyercs 3asiBIICHHE CTyICHTA
(ero 3aKOHHOTO TIPEICTABUTENS) W 3aKIIOUEHUE TICHXOJIOTO-MEANKO-TIEAArorndecKol KOMHUCCUU
(TIMIIK).

B cnyuae HEOOXOAMMOCTH, OOYJAIOIIMMCS U3 YMCIIA JIUI] C OTPaHUYCHHBIMH BO3MOKHOCTSIMH
3M0pOBbs (1O 3asiBIICHWIO OOydaromierocs) a JUisi WHBAJIKMIOB TaKKe B COOTBETCTBUH C
WH/IMBUIYAJIbHOM MTPOrpaMMOil peaObuINTalui HHBAJIHN/A, MOTYT IPEAIaraThCs CISAYIOINE BapUaHTHI
BOCIIPHSITHS YU4eOHOH HH(DOPMAIMH C YYETOM UX WHAMBHYATBHBIX ICUXO(PH3MUECKUX OCOOCHHOCTEH,
B TOM YHUCJIC C TPUMCHCHUCM SJICKTPOHHOI'O O6y‘-I€HI/ISI 1 AUCTAHIIMOHHBIX TEXHOJIOTHH:

- JUIS JIAI C HapYIICHWSIMH 3PSHHS: B NEYaTHOM (Gopme yBeiawueHHbIM mpudrom; B hopme
AJIEKTPOHHOTO IOKYMEHTa; B (hopme aynuodaiina (mepeBoj; yaeOHbIX MaTepHalioB B ayauodopmar); B
neyaTHoH (Qopme Ha s3blke bpaiig; WHIMBUAyalbHBIE KOHCYJIBTAllMM C  TPHUBJICYCHUEM
TH(l)JIOCYpIIOHGpCBOI[‘II/IKa; WHJIUWBUIYAJIbHBIC 3aaHW U KOHCYJIbTalluU.

- JUIS JIMI] C HApYIICHUSIMH ClIyxa: B TedyaTHOH (opme; B (opMe DIICKTPOHHOTO JTIOKYMEHTA;
BUACOMATCpHAJIbI C CY6TI/ITpaMI/I; HHIUBUIYAJIbHBIC KOHCYJIbTalun C IMPUBJICYHCHUCM
CYpJIOTIEPEBOUMKA; UHINBUYAIbHBIC 3a]JaHUS U KOHCYJIbTAIIUH.

- JUISL UL C HApYIICHHSIMH OIOPHO-IABUTaTeNILHOTO ammapara: B medaTHoil gopme; B hopme
AJIEKTPOHHOTO JOKYMEHTA; B popme ayauodaiiia; MHIMBUAYAIbHBIC 33/1aHUSI U KOHCYJIBTAIUH.
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8. OHEHOYHBIE MATEPHAJIbI (®POHA OLEHOYHBIX CPEIACTB) JJIA
TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU U TPOMEXYTOYHOU ATTECTALIUA

8.1. Onucanme mnoka3zatejel M KpHUTepHUEeB OIEHHBAHUS KOMIETEeHIHUH Ha
Pa3JIMYHBIX 3Tanax uX GopMHUPOBAHNSI, ONTUCAHUE IIKAJ OLleHUBAHUS

JIJIs OLlEHKM 3HAaHWH, YMCHHH, HAaBBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMITCTECHI[UH II0
TUCITUIIMHE TPUMEHSETCS OaIbHO-PEHTHHIOBasS CHCTEMa KOHTPOJS W OICHKH YCIEBAEMOCTH
CTYICHTOB. B OCHOBY OaIbHO-pEHTHHIOBOM CHCTEMBI ITOJIOKCHBI HMPHHIHUIIBI, B COOTBETCTBHU C
KOTOPBIMH (DOPMHUPOBAHHE PEUTHHTA CTyIEHTA OCYIIECTBISCTCS B XOJ€ TEKYIIETO KOHTPOJIS
ycneBaeMocTd. MakcumanbHOe KosmdecTBO O0amioB B cemectpe — 100.

IlIxana oeHKH pe3yJbTaTOB 0CBOCHUA TUCIHUIIJINHBI, C(l)OpMI/IPOBaHHOCTI/I pe3yjJabTaToB

00y4eHust
®opma npoBeeHHs IIxanpl OLIEeHKH YPOBHS
MPOMEKYTOIHOM chopMHpPOBAHHOCTH IIIxana oeHKH YPOBHS 0CBOEHHUS JUCHUTINHBI
aTTecTanun Pe3yJabTaTOB 00yUeHHS
VYposueas mkana | 100 6ampHas 100 GanpHas 5-0amnpHas mKama, Henug GepeHnn
OLICHKU nikana, % nikana, % nu dhepeHIIpoBaHHAs poBaHHas
KOMIIETEHIIU I OIleHKa/0at OIICHKA
JIOTIOPOTOBBIN Huxe 61 Huxe 61 «HEYIOBIICTBOPHUTEIHHOY / HE 3a4YTEHO
2
3ayer MIOPOTOBBIi 61-85,9 61-69,9 «YIOBJIECTBOPUTEIHHOY / 3 3a4TEHO
70-85,9 «xopomioy / 4 3a4TEHO
MOBBIIICHHBII 86-100 86-100 «OTIHYHO» / 5 3a4TEHO

Ilo wroram Tekymiedl yCHeBaeMOCTH CTYIEHTY MOXET ObITh BBICTaBJIEHa OLIEHKa I10
INPOMEXKYTOYHOH aTTecTallii B COOTBETCTBUM 3a HaOpaHHBIMH 3a ceMecTp Oamiamu (1o
HAaKOMUTEJIbHOMY pedTuHry). CTyaeHTram, HabpaBIIMM B X0JI€ TEKYILLEro KOHTPOJI YCIEeBAEMOCTH 10
quciuminie ot 61 1o 100 6amioB ¥ BBINOJIHUBIIMM BCE 00s3aTelbHbIE BUABI 3allllAHUPOBAHHBIX
y4eOHBIX 3aHATHM, MO PELIEHHIO IpernojaBaTeliss 0e3 MPOXOXKAECHUS NMPOMEKYTOYHOM aTTecTaluu
BBICTABJISIETCS OLIEHKA B COOTBETCTBUHU CO IIKAJIOW OIIEHKHU PE3yJIbTaTOB OCBOEHUS AUCIUILIINHBIL.

Pesynbrar 00y4eHusi cuuraercs c(POPMHPOBAHHBLIM (NOBBIIICHHBIH YPOBEHB), €CIU
TEOPETUYECKOE COJEPKAaHHE Kypca OCBOEHO IIOJHOCTBIO; IPU YCTHBIX COOECENOBAaHUSX CTYAEHT
UCUEpIIbIBAOIE, IOCIEI0BaTEIbHO, YETKO U JIOTMYECKH CTPOWHO u3jiaraeT y4yeOHBIM Marepual;
CBOOOJHO CHpaBiseTCs C 3ajadyaMd, BONpPOCAMM U JPYTMMM BHJIAaMHU 3aJaHUl, TpeOyroIux
NPUMEHEHNs 3HAHUM, UCIOJB3YeT B OTBETE MONOJIHMUTEIBHBIM MaTepuall; BCE INPEAYCMOTPEHHBIE
paboueil y4eOHOM mporpaMMoil 3aJaHMsl BBIIOJIHEHBI B COOTBETCTBUUM C YCTAHOBJIEHHBIMU
TpeOOBaHUSAMH, CTYJEHT CIIOCOOEH aHAJU3UPOBaTh IOJYYEHHBIE pPE3yJIbTaTbl; MPOSBISET
CaMOCTOSITENIbHOCTh TPU BBINIOJHEHUH 3aJaHHM, KaueCTBO MX BBIIOJHEHUS OLIEHEHO YMCIIOM 0aslioB
or 86 o 100, 4YTO COOTBETCTBYET IOBBIIIEHHOMY YPOBHIO C(HOPMHUPOBAHHOCTH pE3yJIbTaTOB
00y4eHwusI.

Pesynbrar o00y4eHusi cumrTaercsi CQOPMHMPOBAHHBIM (IIOPOrOBBIH YPOBEHb), €CIIH
TEOPETUYECKOE COJEPKAaHHE Kypca OCBOEHO IIOJHOCTBIO; IPU YCTHBIX COOECENOBAaHUSX CTYAEHT
MOCJIEI0BATENIbHO, YETKO M JIOTMYECKH CTPOWHO Wu3jiaraeT ydeOHBIH MaTepHual; CIpaBIseTcs C
3aJjayaMy, BONPOCAMHM M JPYIrUMH BHJAaMHU 3aJaHui, TpeOyroluxX MpUMEHEHHUs] 3HAHUN; BCe
IpeyCMOTpEeHHBIe pabouell yuyeOHOM mporpaMMoil 3aJaHusi BBIIOJIHEHBl B COOTBETCTBHHM C
YCTaHOBJIEHHBIMU TpPEOOBaHUSIMH, CTYJIEHT CHOCOOEH aHaIM3UpPOBaTh IOJYyYEHHBIE pPE3yJbTaThl;
IPOSIBIISIET CaMOCTOSITEIBHOCTh IIPU BBHINOJHEHMM 3a/JaHUM, KAayeCTBO WX BBINOJIHEHHS OLEHEHO
yucioM OamioB oT 61 no 85,9, 4TO COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMHUPOBAHHOCTU
pe3ysIbTaToOB OOyUEHHUS.

PesyabTaT 00yueHusi cuuTaercsi Hec)OPMMPOBAHHBIM, €CJIM CTYIEHT MPU BBINOJIHEHUH
3aJaHUii HEe JIEMOHCTPUpPYET 3HaHUIl yueOHOTro Marepuana, JOMYCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMU 3aTPyJHEHUSMHU BBIMOJHSAET 3aJaHUSA, HE JIEMOHCTPUPYET HEOOXOIUMBIX YMEHHUH,
Ka4eCTBO BBIMOJHEHHBIX 33/laHUl HE COOTBETCTBYET YCTAHOBJIEHHBIM TpPeOOBaHMSIM, KadeCTBO MX
BBITOJIHEHUSI OLIEHEHO YHCIIOM 0ayioB HUXKE 61, 4TO COOTBETCTBYET JI0IIOPOTOBOMY YPOBHIO.
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@opMBbI TEKYIEr0 KOHTPOJIS yCIIeBAeMOCTH

‘I)OpMLI TEKYIero KOHTPOJIsI KomuuecTtBo KoymaectBo 6auioB | Makc. BO3M. KOJ-BO
KOHTPOJIBbHBIX 3a 1 KOHTp. TOUKy OamoB
TOYCK
OTueT 1o TeMaM JIEKIIMOHHBIX 3aHATHH 5 4 20
Hokna 4 6 24
OtueT mo nabopaTopHoii pabote 4 5 20
OTueT 1o mpaxkTHIecKoi padorte 6 5 30
Teopueckuil petimune (yuacmue 8 KOHQEpeHYusx, 1 3] 3]
onumMnuUaAodax u m.n.)
Jlonornumenvhvle 6anibl 3a AKMUBHOE UZYHEHUE OUCYUNTUHDL
u op.
HToro nmo aucuunjinge 100 6ass10B

Cucrema OLICHHUBAaHUs npeacraBjicHa B SJICKTPOHHOM y‘leGHOM Kypce 10 JUCHUIIIINHE
http://sdo.tolgas.ru/.

8.2. TumoBble KOHTPOJbHbIE 3aJaHusl WM HHble MaTepuaabl s TEKYIIEIO
KOHTPOJIAA YCIIEBAEMOCTHU

8.2.1. TunoBbIe 3aJaHUsI K MPAKTUYECKHM (CEMUHAPCKUM) 3aHSITHSIM

[IpaxTuueckas padora Nel. «OneHka pasmMepoB KPUCTAUIMUECKUX PELIETOK METAIJIOBY

Hens 3anstus: CdhopMHpOBaTH HAaBBIKM OILCHKH Pa3MEPOB KPUCTALIMYECKHX PEIIETOK
METaJIJIOB.

ConepkaHue TEMBI:

1.00bekTrBHAS HEOOXOAMMOCTD OIIEHKH Pa3MEPOB.

2.Bunbl KpUCTAUNTMYSCKUX PEIIETOK M METOBI ONPEACIICHUS UX Pa3MEpPOB.

[IpakTuueckas padora Ne2. «OnpezneneHue CTpOSHUS MOTUKPUCTAIIIOBY

Henp 3ansatus: CHopMuUpoOBaTh TEOPETUYECKHE M IMPAKTUYECKHE HAaBBIKM IO OIpPEESICHHIO
CTPOEHUS MOJUKPUCTAIUINYECKOTO TENIa.

ConepxaHue TeMBbI:

1.9xcriepuMeHTaIbHOE TOTYUYEHHUE MOTUKPUCTAIIIOB.

2.0npezaeneHye pa3MepoB JCHIPUTOB.

3.0mpeneneHne CTPYKTYPHI ClIoMa.

[IpaxTuueckoe 3ansatue Ne 3. «Onpenenenne yrapHoi IpOYHOCTH TEPMOOPAOOTaHHBIX
METAJIJIOB U CIUIABOB)

Hensb 3ansatus: ChopMupoBaTh TEOPETUUECKHE U TPAKTUUECKUE HABBIKU TI0 ONpEe/IeHUe
yZIapHOW ITPOYHOCTH METAJIOB U CIUIABOB.

ConeprxaHue TeMBI:

1.V napHast npoYHOCTh KOHCTPYKIIHOHHBIX CTaJIEH.

2.Y mapHas IpOYHOCTh MHCTPYMEHTAIBHBIX CTaJICH.

3.YnapHas mpoO4YHOCTh HEP)KABEIOLINX CTaJIEH.

IIpaktnueckoe 3ansatue Ne 4. «OmnpeneneHne yaapHON NPOYHOCTH IIBETHBIX METANIOB H
CILIAaBOBY

Lenp 3anatus: ChopMupoBaTh TEOPETHUYECKHE M IMPAKTUYECKHE HABBIKM I10 OIpeesieHHe
yapHOW MPOYHOCTH METAJIIOB U CILIaBOB.

ConeprxaHue TeMBbI:

1.V napHas npo4HOCTH OpPOH3.

2.Y napHas IpOYHOCTb JIaTyHEH.

3.YmapHas IpOYHOCTH ATFOMUHUEBBIX CIUTABOB.

[IpakTrueckoe 3anstue Ne 5. «PacyeT mpOYHOCTHBIX XapaKTEPUCTUK CIIOMCTHIX MIIACTUKOBY
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Llens 3ansaTust: V3yunTh CTpoeHNE CIOUCTHIX IUIACTHKOB. OBIAZeTh METOJAMH pacyeTa ux
MMPOYHOCTHU U OLICHUTH BIIUAHUC (bO.HBFI/IpOBaHI/ISI Ha IPOYHOCTb CTCKIIOTCKCTOJIUTA).

ConepxaHue TEMBI:

1. KOMIOHEHTHI CIIOUCTHIX IJIaCTUKOB.

2.Pacyer nporuba KOHCOJIM U3 CTEKJIOTEKCTOJIUTA.

3.Pacuer nporuba KoHcomu 13 OIBrUPOBAHHOTO CTEKIOTEKCTOINTA.

[IpakTuueckoe 3ansatue Ne 6. « QIeKTpUUECKHE CBOICTBA MTOIYIIPOBOJHUKOBBIX MaTEPHATIOB)

Henp 3ansatus: ChopMupoBaTh TEOPETUYECKME M IMPAKTUYECKHE HABBIKU IO OINPEAEICHUIO
IIEKTPUYECKUX CBOMCTB MOJIYIPOBOJHUKOBBIX MaTepUaIOB.

ConepxaHue TEMBI:

1.M3mepenune conpoTUBIEHHUSI MOHOKPUCTANINYECKOTO KPEMHUS.

2.M3MepeHune conpoTUBICHUS MOHOKPUCTAJUIMYECKOT'O apCeHU/ 1A TaJIIHSL.

3.0npeneneHus BIUSHUASA TEMIIEPATYPhI Ha 3JIEKTPONPOBOAHOCTD OIYIPOBOIHUKOB

8.2.2. TunoBble 3a1aHUA /1JIs1 JTA00PATOPHBIX padoT

JlaboparopHas padota 1. «3ydeHue mporecca nepBUYHON KPUCTAILITHIAIII

Lens paboOThI: 1OCTUYL TOHUMAHUS U 3aKPETUTh TEOPETHUECCKUE 3HAHUS

[To kpUCTaNITUYECKOMY CTPOEHHUIO METAIJIOB, M 3aKOHOMEPHOCTSIM (DOPMUPOBAHUS CTPYKTYPHI
MeTaia.

JIaboparopHas pabdora 2. «Koppo3ust metaiuioB. CriocoObI 3alTUTHI OT KOPPO3IUH)»
Lenb paboThI: U3y4CHHE XUMHUYECKOW MPUPO/IbI KOPPO3HH METAIIOB U CIUIABOB, 3HAKOMCTBO C
METOJIaMH 3aIIUTHI OT KOPPO3UH, TEXHOJIOTHUSMH BOCCTAHOBIICHUSI METAJUIOB U CILJIABOB.

JlaboparopHas padota 3. «O3HakoMJIeHHE ¢ 00pa3aMu 1 MAPKUPOBKOM METAINIOB U CILJIABOB U
ONPEAEIEHUE UX CBOMCTBY»

Ilenp paboThI: O3HAKOMIIEHHE C OOpaslaMHu pa3IuYHBIX METAIJIOB U CIIJIABOB, JOCTUYb
MIyOOKOTO M TPOYHOTO TOHWMAHMSI OTEYECTBEHHOW KiaccH(HUKalMu W MapKUPOBKH OCHOBHBIX
METAIJIOB M  CIUIAaBOB, OBJIAJETh METOJMKOW  OMpeNeNieHHus IJIOTHOCTH  Kod(duirenrta
KOHCTpYKTUBHOro kauectBa — KKK.

JlabopaTtopHas paborta 4. «OnpeneneHre 0COOEHHOCTEH MUKPOCKOMUYECKOTO CTPOCHHUS
JPEBECUHBI»

Lenp paboTel. JlOCTUTHYTH MOHHUMaHMS 3aKOHOMEPHOCTEH (OPMUPOBAHUS CTPYKTYpPHI
JPEBECHUHBI, 0COOEHHOCTEH MHKPOCKOMUYECKOTO CTPOSHUS IPEBECHHBI XBOWHBIX, KOJIBIIECOCYAUCTHIX
N paCCCAHHOCOCYAUCTBIX JIMCTBCHHBIX IMOPOMI. HOJ'IyLII/ITI) HaBBIKHW ONPCACICHHUA MUKPOCKOIIMYCCKOI'o
CTPOEHUS IPEBECUHBI COCHBI, €1, Ty0a 1 0epéE3bl.

TeMbl 10KJI210B

1. CgoiicTBa, cTpoeHue 0011ast XapaKTePUCTHKA U METObI HCCIIEJOBAHUS METAJIIIOB.

2. Kpucrannuzamus MetamioB. CTpoeHHnE METAITIMYECKOTO CIIUTKA.

3. Mexanuueckue CBOMCTBa M miactudeckas aedopmanus. Bunel nmpounoctu. BrnusHue
pa3aNyYHbIX (PaKTOPOB HA MPOYHOCTH U MIACTUYHOCTh METAJIJIOB U MYTHU UX YBEIHUEHUS.

4. Haknen u pexpucramiuszanus.

S. CtpoeHre MeTaJUIMYEeCKUX CIUIaBOB U jauarpamma cocrosiHus. Kmaccuduxanms
METaJUIMYEeCKUX cI1aBoB. [Ipocreiine OMHapHbIE IUarpaMMbl COCTOSTHHUSL.

6. CrpoeHue xKene30yriaepoucTbIX CIUIABOB M TUarpaMMa COCTOSIHUSL CUCTEMBI «GKENIe30 —
yriaepoa». MapkupoBKa CIUIaBOB.

7. OCHOBBI TEOPHUH JIETHPOBAHUS cTaal. MapKupoBKa CIIJIaBOB.

8. Yyrynsl. Cepble, KOBKHE U BBICOKONPOUYHBIE UYT'YHBI; BIUSHHE (OPMBI TpaguTOBBIX

BKJIFOYEHUH HAa UX CBOWCTBA. JIerMpoBaHHBIN YyT'yH.
9. Teopuss Tepmuueckoii o0paboTku cranu. Kiaccupukanmuss BHIOB TEPMHUECKOM
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00pabotku o A. A. bouBapy. luddy3ust u ee OCHOBHBIC 3aKOHOMEPHOCTH.

10.  IlpeBpamieHus mpu OTIIyCKe 3aKkajeHHOH ctanu. CBoiicTBa TepMHUUYecKH 00paboTaHHON
CTaJIH.

11.  Ilpaktuka Tepmuueckoir o0paboTku cranu. [lopoku Tepmudeckn oOpabOTaHHOMN cTaIH
U CIOCOOBI UX YCTPaHEHHS.

12. XuMHUKO-TepMuYeckas o00paOoTka: IeMEHTalus, a30TUPOBaHHE, IIMAHUPOBAHHE,
nuddy3noHHAS METAILTH3AITHS.

13.  IIBeTHbIe MeTaJUIBI U CILJIAaBBI HA UX OcHOBE. Tpebosanwms Peructpa Poccum.

14.  Menp u ee cruiaBbl. JlaTyHH, OpOH3BI, UX CBOWCTBA U IPUMEHEHHUE.

15. AnoMuHUH ¥ ero criaBel. TUTaH U ero criaBel. TepmMooOpaboTKa CIUTaBoB.

16. Kunkue kpucramisl. CTpoeHUE, CBOMCTBA, TPUMEHEHUE.

17.  Ywucrsle u cBepxuucThie BeecTsa. [lonyuenue, cBolicTBa, IPUMEHEHUE.

18.  Amopdubie metaiuiel. CTPYKTYpa, MOJydeHHUE, CBOWCTBA.

19.  Croiikue u cBepXcTOWKHE MaTepuaibl. Bunbl, cBolicTBa, MPUMEHEHHE.

20.  Kommno3unuonHsle MaTepuaibl. CTpyKTypa, KiaccupuKaius, Ha3HaueHue

21.  CrpoutenbHble MaTepuanbl. Buasl, cTpykTypa, CBOHCTBA, IPUMEHEHHE.

22.  DeKTpoTeXHUYeCcKue Marepuaiibl. Bumbl, CBONCTBa, MPUMEHEHHE.

23.  Texuomnorust 00pabOTKH BOJIOKHUCTBIX MaTEPHAJIOB.

24.  DnexTtpoduznyecKkrue MeTosl 00paboTKU MaTepUaNOB.

25. Dddext mamaru popmel. CyIiHOCTh, 0COOCHHOCTH, TPUMECHEHUE.

26. MerTannyprus UBETHBIX METAIIJIOB.

27. Meroas! nccnenoBaHus CTPOSHUSI U CBOWCTB MaTEPUAJIOB.

28.  OO6paboTka MaTepuaaoB B3PHIBOM.

29.  Ilmazmennas 00pabOTKa MaTEPHUATIOB.

30.  Koppo3sus u MeToabl 00pbOBI ¢ HEH.

8.3. TunoBbIe KOHTPOJIbLHBIE 3aJaHNS MU UHBbIE MATEPUAJIBI LISl IPOBeIeHUs
MNPOMEXXYTOYHOM ATTECTALIUU
®dopma MpoBeIeHUSI NMPOMEXKYTOUHOM aTTecTallMM MO AMCLUUIUIMHE. 3aueT (1o pe3ysbTaTam
HaKOIUTEJILHOTO PEUTHHTra UITH B (pOpME KOMITBIOTEPHOTO TECTUPOBAHUA).
YcTHO-tuchMeHHast (hopMa MO 3K3aMEHAIIMOHHBIM OWJIeTaM IpeJroiaraercs, Kak MpaBuIIo,
JUIS CIAYU aKaJIeMUYECKOM 3a0JKEHHOCTH.

Hepequb BOITPOCOB 1JISI MOATOTOBKH K 3a4€Ty

Ne | Copepxanue Bonpoca
OIIK-7. Cnioco0eH npuMeHSITh COBPEeMEeHHbIE IKOJOTHYHbIe U 0€30NaCHbIe METOAbI
PaNOHAJIBLHOT0 HCIOJIb30BAHNS CHIPHEBBIX U JHEPreTHYECKUX PECYPCOB B MAIIIMHOCTPOECHUH

1. |S: SIBneHwue, mpy KOTOPOM BEIIECTBA, COCTOSIIINE U3 OJJHOTO U TOTO XKE IJIEMEHTA, UMEIOT
[pa3HbIE CBOMCTBA, HA3bIBACTCS:
. Anotponueit
: Kpucrannuszanueit
: CrtaBom
2. |S: BeriecTBo, B COCTaB KOTOPOT'O BXOJIST JBA WM HECKOJIBKO KOMIIOHEHTOB, Ha3bIBACTCS:
- CrutaBom
- Meramiom
- Kpucrajmmueckoi pemerkou
3. [S: Bec ogHOTO KyOMUECKOT0 CAHTUMETpPa MeTajlla B rpaMMax, Ha3bIBaeTCs:
-. Y IeJILHBEIM BECOM
-: TennoemMKoCThI0
-. TerutoBoe (TepMUYECKOE) pacITupPeHUE
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S: CriocoOHOCTh METAIIJIOB YBEIMUMBATH CBOM pa3Mephl IPU HarpEeBaHUU, HA3bIBACTCS:
-: TeroBoe (TepMUYECKOE) pacIupeHre
-: TermoemkocThIO

-: [InaBnenuem

S: Kakoro merasmia yaenbHbIi Bec OoJbiie?
-. CBUHIIA

-. XKemes3a

-. O1oBa

S: CriocoOHOCTh METAJIJIOB MPOTUBOCTOSTH pa3pylIaloIeMy AeHCTBUIO KHCIOPOIa BO BpeMs
HarpeBa, Ha3bIBACTCS:

-: XKapocToitkocTbto

- KHCIIOTOCTOMKOCTBIO

-: 2KapornpouHocThio

S: SIBneHue pa3pylieHus: METAIJIOB MO ICHCTBHEM OKPY>KAIOLIEH Cpe/Ibl, Ha3bIBACTCS:
- Koppo3sueii

-2 JKapocToikocThio

-: KaponpouHocTbio

S: MexaHn4ecKkne CBOWCTBA METAJLIOB 3TO:
-: JKaponpouHOCTh M IIIACTUYHOCTh

- KHCIIOTOCTOMKOCTB M 5KapOCTOUKOCTh

-. TernoeMKoCTh U IIaBIeHUE

S: CrocoOHOCTh METAJIJIOB HE Pa3pyIIaThCs MO ICHCTBUEM HArPY30K, HA3BIBACTCS:
-: [IpouHOCTHIO
- YIpyrocrero

-: [11acTUYHOCTBIO

10.

S: Kaxkoii rpedeckoii OykBoi 0003HaYaeTcs mpeaes MpOYHOCTH?
-. 0 («curmay)

-1y («aieny)

-1 T («Tay»)

11.

S: CrtocoOHOCTh METAJIIOB, HE Pa3pyIIasCh, U3MEHATH 0T ACHCTBHEM BHEITHUX CHJI CBOIO
dbopMy U COXpaHITh U3MEHEHHYIO (hOpMY TOCHe MpeKpalleHus IeHCTBH CUJl, Ha3bIBACTCS:
-: [ImacTHyHOCTHIO

- YIIpyroctero

-: [Ipenenom npouynoctr

12.

S: Mepoii mIaCTUYHOCTH CITy’KaT JIBE BEJIMUMHBI, Kakue?
-y uod
- CHUT
- oup

13.

S: CriocoOHOCTh METAIJIOB CONPOTUBIIATHCS BAABIMBAHHUIO B HUX KAKOro JINOO Tena,
Ha3bIBACTCS:

-: TBeprocTeto

-: [ImacTnyHOCTBIO

- YIIpyrocTsro

14.

S: CriocoOHOCTh METAIJIOB HE pa3pyIIaThCs MO JeHCTBUEM HArpy30K B YCIOBHSX BBICOKHX
TeMIepaTyp, Ha3bIBaeTCs:

-: JKapornpouHocTbio

-2 JKapocToikocThro

-. [lnaBiieHnemM

15.

S: B cepoM uyryHe yriepo] HaxOJuTcs B
-: B Buge rpaputa
-. B Bue memenTuTa
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16.

S: Jlyst mepepaboOTKuU Ha CTallb UJIET:
-: [lepenenbHbIil 4yryH

-. JlomenHbIie eppocraBbl

-. JInTelHbIN 4yryH

17.

S: Cranp 60Jiee BBICOKOTO KQ4eCTBa MOJIy4aeTCs:
-: B anektponeydax

-. B moMeHHBIX meyax

- B MapTeHoBCKuX neyax

18.

S: CrnaB skene3a ¢ yriiepoJioM, Ipy CoAepKaHuu yriepoaa MeHee 2%, Ha3bIBaeTCs:
-. Craib

- Uyryn

-: JlatyHb

19.

S: «Bpenubie» npumMecH B CTaJAX, ITO:
-2 Cepa u pochop

- Mapranen 1 KpeMHUI

-: XKeneso u yriepon

20.

S: KoHCTpYKIIMOHHBIE CTall OOBIKHOBEHHOTO KaueCTBa MAPKUPYIOT:
- C1.7

-. Crans 85

-. VBA

21.

S: Uto o6o3nauaet uudpa B 3T0it Mmapke cranu Crt.4?
- Homep crainm
- Konmnuecto yriepona 0,4%

22.

S: Kakas U3 3TuX cTaneu JerupoBaHHas?
- 38'H2102

- Y7TA

-: Cranb 45¢cn

23.

S: Kaxkas u3 atux craneit umeer 0,42% yriepoxaa, mapranna menee 2%, kpeMHus 2%, aTOMUHHAS
3%7?

-1 42MuC2103

-1 42Mu2CHO

-1 42C2103

24.

S: Kakast u3 9TuX crajnei monycnokoinHas?
-. Cranb 8511¢
-. Ctanb 45¢cn
- Ctanp 55kn

25.

S: YriepoaucThie HHCTPYMEHTAIBHBIE BBICOKOKAYECTBEHHBIE CTATH MapKUPYIOT:
- YT7A

- Ctanb 45 nic

- Cr.1

26.

S: Kakast u3 3THUX cTajeil OTHOCUTCS K OBICTPOPEIKYITAM?
- P18

- 9XC

- 55C2

27.

S: HarpeB uznenus 10 onpeIelIeHHON TeMITepaTyphl, BBIICPKKA TP STOW TEMIIEPATypPhl H
MEJJICHHOE OXJIaXKJIEHHUE, 3TO

-. Oxur

-. 3akaiika

- Hopmanuzarus
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28.

S: HarpeBanue uznenue 10 onpeneaeHHON TeMIEpaTyphl, BEIACPIKKA B OBICTPOE OXJIAXKIACHHE C
MOMOILbIO OXJIAX/IAI0IIEH Cpeibl, ITO

-. 3aKanka

- OTKHUT

- Hopmanuzarus

29.

S: HepaBHOMEpHOE pacripe/ie]ICHIHe XUMUYECKIX dJIEMEHTOB, COCTABIISIONINX CTaJIh, 10 BCEMY
00beMy U3JIeIUs, Ha3bIBACTCS

-. JInkBanus

- Hopmanuzarus

- O0e3yraepox1BaHue

30.

S: 3akanka u MoCIeayIOMud OTIYCK, 3TO
-: Tepmuueckoe ynydiieHue

-. Tepmuueckast o6paboTka

-. [IpokaimBaemMocCTh

3L

S: HarpeBanue cTajgpHOTO U3JICTHS B CpEIe JIETKO OTAIOMIEH Yriepo (IpeBECHBIN yroib), 3TO
-. LlemeHTanms

-. A30THpOBaHUE

- AJTUTHpOBaHKE

32.

S: O1HOBpEMEHHOE HACBHIIIEHUE IOBEPXHOCTH CTAILHOTO U3/IENIUs YIIIEPOIOM U a30TOM, 3TO
-: [lluanupoBanue

-. LlemeHTanms

- A30THpOBaHNE

33.

S: CHIIyMHHBI - 3TO
-. CI1aBBbI QIIFOMUHHUS
-. CIutaBbl Mardaust

- CrtaBbl MeqU

34.

S: BpoH3sl - 310

-. CruiaBel Meou

-. CI1aBBI QIFOMUHHUS
-. CIutaBbl MardHust

35.

S: JlatyHu — 310

-: CIutaBel MY C IIMHKOM

- CIutaBel Mardusi ¢ allOMUHAEM
-: CIutaBbl QJIIOMHHHUS C KDEMHUEM

36.

S: Kakast u3 OpoH3 copepxut 5% omnoBa, 6% muHKa, 5% cBuHIa U 84% Menn?
- bpOLIC5-6-5
- BpOLIC5-5-6
- bpOLl®5-6-5

37.

S: Kakas u3 natyneit cogepxxut 58% menu, 2% mapranna, 2% csunina u 38% nuHka?
- JIMiC58-2-2

- JIMuC58-2

- JIMiC38-2-2

38.

S: Cnowncras TuractMacca Ha OCHOBE (DeHOJIO(OpMaTbJICTHIHON CMOJIBI U JINCTOB OymMaru 3To
- 'eTuHakc

-: LHemnynonp

-. Texcrosur

39.

S: [TonumponuieH, MOJIMUCTUPOIT OTHOCHT K:
-: TepMoruIacTUUHBIM IIaCTMAaccaM
- TepMopeakTHBHBIM IIJIaCTMAaccaM

40.

S: Ilo criocoOy mosrydeHus CBA3YIOIIETO BEIIECTBA INIACTMACCHI KIaCCH(PHUIIUPYIOT:
-: [lonumepu3alnoHHbIE U MOJIUKOH/IEHCAIIMOHHBIE

-: TepmoruiacTUYHbIE U TEPMOPEAKTHBHbIE

-: DJIEKTPOU30JIILIMOHHBIE U TEIJION30JISILIMOHHBIE

41.

OnumuTe 0COOCHHOCTH KHUOKOTO COCTOAHUA METAJIJIA.
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42. B 4em cOCTOSAT TEPMOANHAMHIECKHE YCIOBHUSI MPOIIECCOB TUIABICHUS U KPHCTAIUTH3AINH
METaJIJIOB?

43. [Kakue mapameTpbl XapaKTepHU3YIOT KOJINYECTBEHHBIC 3aKOHOMEPHOCTH IpoIiecca
KpUCTAJIIN3ALUH?

44. Yto Ha3pIBaETCS CaMOIMPOU3BOIBHON KPUCTAIUIH3AIIUCH?

45. [KakoBo ofIiee n3MeHeHne CBOOOIHOM SHEPTHH B TPOIIecce 00pa3oBaHMst 3aPOIbIIIEBBIX
[IEHTPOB?

46. [UTto Ha3bIBAETCS] KPUTHUECKUM Pa3MEPOM 3apOJIbIIIa U OT YErO 3aBUCUT €r0 BEIUYHHA?

47. [Kak BiusieT CTENEeHb MEPEOXIIKICHNS Ha BETMUMHY YMCIIA IEHTPOB KPUCTAITU3AIUH U
ITMHEIHYI0 CKOPOCTh pocTa?

48. [Kak mpoucxoauT pocT 0Opa3zoBaBIIUXCs 3apoablieii? KakoBa poib BUHTOBBIX JAUCIOKAINHA B
[POCTE KPUCTAILIOB?

49. [Uto Ha3bpIBaETCSI HECAMOIIPOU3BOJILHON KpHCTAIN3aIel? B ueM cocTOuT npuHIUI
CTPYKTYPHOTO U pa3MepHoro coorserctus JlankoBa-KonobeeBckoro?

50. YTo0 Ha3bIBaeTCS MOIMUPUIIMPOBAHUE U IS YETO OHO MPUMEHSETCS?

51. OnummTe AEHAPUTHBIN crIOCOO KPUCTAITU3AMH U €r0 IPUYHHBI.

52. [Kak popmupyercsi Metayundeckuii ciutok? Kakue 30HbI BOSHUKAIOT B CITUTKE

53. [kakue (haKTOPHI OKA3BIBAIOT BIMSHIE HA BEIMIUHY STHX 30H?

54. [VkaxuTe pasHHIly MeXKIY YIPYTroi U IUIACTUYECKO AehopMalisIMH.

55. |[Kakumu myTsiMu OCyIIECTBIISICTCS TUIACTHYECKas eopmarius?

56. (OxapakTepu3ylTe MIOCKOCTH U HAMIPABICHUS CKOJIbXEHHS. UTO Ha3bIBACTCS IBOMHUKOBAHHEM?
57. [KakoB MexaHM3M IutacTuueckon aedopmanuun? OObICHUTE, HOYEMY JUCIOKAIMH 00JIerdaroT
C/IBUT B KPUCTAJUIMYECKON PEIIETKE U MOYeMY JJIS IBMKEHHST JUCIOKAUN HEOOXOTMBI

3HAYMUTENbHbIC yCUIus?

58. [Kak muciokanuy B3auMOJICHCTBYIOT MEXKIY cO00i?

59. |Kak n3MeHSIOTCS CBOWCTBA MeTala MPH IIACTUYECKOH nedopmarin? KakoBel IpUYnHbBI
YIIPOYHEHHSI METAJUIOB B MPOLIECCE TUIACTHYECKON edopmanuu?

60. [Kax u3MeHseTCsl aTOMHO-KPUCTAIIMYECKOE CTPOCHHE, MAKPO- U MUKPOCTPYKTYpa IPH
medopmaruu?

61. |[Kakue cymecTByIOT METO/IbI IIOCTPOCHHUS IUArPaMM COCTOSTHHS?

62. B uem 3aKJIFOYAIOTCS BTEKTHYECKOE, MEPUTEKTHUECKOE, MOHOTEKTUIECKOE MPEBPAIICHUS ?

63. [B ueM COCTOST HBTEKTOMIHOE U TIEPUTEKTOUTHOE MPEBPAICHUsI?

64. [Kaxue ¢a3bl HAXOAATCS B PABHOBECHUH B TOI WIIM WHOI 00JIACTH JIMarpaMMbl UITH HA TOM WIIN
MHOM TOpU30HTAIBHOM TuHUK? Kak onpenenuTs XMMHYECKUN COCTaB COCYIIECTBYIOMIMX (a3?

65. |B pa3HbIX muarpammax pa30epuTe o OJJHOMY — JIBa CIUIaBa U PACCMOTPHTE, Kakue (a3oBbIe
npeBpameHust OyayT MPOUCXOANTH B CIUIABaX MPHU MX OXJIAXKICHUH WIN HarpeBe, Kak Mpu 3TOM
M3MEHATCS XMMHUYECKHE COCTaBbl (a3, Kakasi CTpYKTypa I0JIy4aeTcs B TOM WJIM MHOM CIIJIaBe
rocJie MeJIJICHHOTO OXJIAKIEHUS, Kakue ¢a3bl OyAyT B OXJIXKJAEHHOM CILIABE.

66. [Kakast CBsI3b CYIIECTBYET MEXKIY BUIOM JHArPAMMbI COCTOSHHSI i CBOWCTBAMH CIUTABOB?

67. (Oxapakrepusyiite Gpusnueckre, XUMHIECKHE U MEXaHUUECKUAE CBOMCTBA TYTO-TIIABKAX
METaJUIOB U 00J1aCTH MX PUMEHEHUSI.

68. [Kax BAMSIOT MpUMeECH Ha CBOWCTBA TYTOIUIABKHX METAJIIOB?

69. OmumwuTe CrUTaBbl Ha OCHOBE TYTOIUTABKUX METAJIOB.

70. [Kak ocymiecTBIsieTCs 3alIiTa TYTOIUIaBKUX METAJJIOB U MX CIUIAaBOB OT OKUCIICHHSI?




