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1. HEJIM OCBOEHMUSA JUCHUITJINHBI

Llenp ocBOeHHMS TUCHMIUIMHBI — «MarepuanoBeeHne» COCTOMT B (HDOPMUPOBAHHH Yy

00yyaroImuxcsl 3HaHUs 10 U3YYEHUIO 3aBUCUMOCTH CBOMCTB MAaTE€pHUaloOB OT UX CTPOEHUS IpHU
BO3ICUCTBUM pa3HBIX (aKTOPOB IJIsi NPAaBUIBHOTO BHIOOpA MaTepuan KOHKPETHOTO U3IEIHs;
3HAHUS O CTPOCHMM METAJIJIOB U CIUIABOB, O HanOosee BAXKHBIX (PU3UUYECKUX M XUMHUYECKUX
IIPEBpAIlCHUAX B MeETaulaX M CIUIABAX; O CBOWCTBAX OCHOBHBIX KOHCTPYKLIMOHHBIX U
UHCTPYMEHTAJIBHBIX MAaTCPHUAIIOB.

[1pu 5TOM 3@0auamu TUCUMIUIUHBI SBIISIOTCS:

- mproOpeTeHne 00yJaroUMMHCS 3HaHUH B 001aCTH:

-U3y4YeHHe 3aKOHOMEPHOCTEeH (POPMHUPOBAHUS CTPYKTYPBI MaTCPHAIIOB.

-M3y4YeHUE TMPHUHIMIIOB KJIACCH(PHUKAIMKA, MAPKUPOBKA M CBOHCTB KOHCTPYKIIMOHHBIX H
UHCTPYMCHTAJIBHBIX MaTePHAIIOB.

-M3y4eHHE OCHOB  TCOPUM  TEPMHYECKOW, XUMHKO-TEPMHUYECKOH  00paboTOK
MaTepHaioB, METOAOB UCCIICIOBAHMUS U HCIIBITAHUS MATEPUAIIOB.

- (opMupoBaHUe HABBIKOB OOOCHOBAHHOTO BBIOOpAa KOHCTPYKIIMOHHOTO MaTtepuaia Jyis
OPOU3BOJCTBA  HM3JCIHMS C  ONTHMAIbHBIM  YPOBHEM  OKCIUIYaTallMOHHBIX U
TEXHOJIOTHYECKUX CBOMCTB, METOJOB €ro YyNpO4YHEHUs (pa3ylnpouyHEHHs) C YUYETOM
TEXHOJIOTHYECKHX CBOWCTB M IKOHOMHUYECKOH L1eJIecO00pa3HOCTH

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM

2.1.

IHPOI'PAMMBI

Huctunnuna «MarepuanoBeieHne» oTHocUTcs K 0azoBor yactu bioka 1 Jlucuurimnsl

(MOAysH), UMEET TECHYIO CBSI3b C APYTUMU AUCHUIIIIMHAMH.

2.2.

B Tabmuue mnpuBeneHB MPENNIECTBYIOIIME M TMOCIEAYIONIMe JAUCHUTUIINHGI,

HarpaBJeHHbIE Ha (POPMUPOBAHME KOMIIETCHIIMM UCUUILUIMHBI B COOTBETCTBHHM C MAaTpPUIICH
xkoMmnerennuii OI1.

HpeIlIlleCTBle].l[I/Ie H nmocJieAyroimue 1TMCuunJInHbI,
HallpaBJIC€HHbIC HA (l)opanOBalme KOMIIeTeHIIM i

No
/ [peaiecTByOIHE TUCIATUTHHBI [Mocnenyromue TUCIUILITHHBI
/i
1 dusnka TexHOIOTHsI KOHCTPYKIIMOHHBIX
MaTepHaioB

Texuomorun YIIAaKOBKH M
YIIaKOBOYHBIC MaTCPpUAJIbL

OcHOBEI HWHXXCHCPHOI'O CTPOUTCIILCTBA
U CAaHTCXHHUKU




3. IJTAHUPYEMBIE PE3YJBTATBI OBYUEHUA

[Inanupyemsle

pe3yJIbTaTbl  OCBOEHHUS

o0Opa3oBaTenbHOI

IIPOrpaMMBl

o1y -

KOMIICTCHIINU 06y11a10Lu1/1xc;1 OIIPCACIIAOTCA Tpe60BaHI/ISIMI/I craHjapra 1O HaIIpPaBJICHUIO

MOJTOTOBKU U ()OPMUPYIOTCS B COOTBETCTBUU C MaTpuIieit komrereHuii OI1

Noe Homep/ HaumeHoBaHue komnereHuuu | B pe3yabrare udy4yeHusi AUCHUUILIMHBI
/i HHJIEKC (nsm ee 4acTm) o0yuyaruuecs 10/KHbI:
KOMIIETeHIIHU U
1 2 3 4
1. OIIK - 7 CnocoGen npumenats | OIK-7.1. O6ocHOBBIBaeT

COBPEMEHHBIE JKOJIOTHYHBIE U
Oe3omacHble METO/IBI
PalMOHAIBHOTO HCIIOJIH30BAHUS
CBIPBEBBIX U DHEPreTUYECKUX
pPECYPCOB B MATUHOCTPOEHU U

SKOJIOTHYHOCTE ¥ O€30MaCHOCTh
HCIIOJIB30BaHUS CHIPHEBBIX U
SHEPTreTUYECKUX PECYPCOB B
MaIIuHOCTPOSHU N

OIIK-7.2. BBIIOJNHSAET TOUCK
ONTUMAIBHBIX PEIICHUM TS
WCIIOJIb30BaHUS CBIPHEBBIX U
HHEPreTHUECKUX PECYpCOB

OIIK-7.3. OueHnBaer 3K0JI0THYHOCTD U
0€3011aCHOCTD MCIIOIL30BaHUs
CBIPBEBBIX U YHEPTCTHUECKUX PECYPCOB
B MaIlIMHOCTPOCHUH




4. CTPYKTYPA U COAEP KAHUE JUCIHIUIT/IMHBI

4.1. OFbEM JUCIHMILINHBI M BUJbI YYEEHOM PABOTHI

Ounas ¢popma

Buj yueOHoi1 padoThl Bcero yacos Cemectp
Ne 3
4acoB
1 2 3

AyauTopHasi KOHTaKTHasi padora (Bcero) 36 36

B Tom uucie:

Jlexmmm (JI) 18 18

[Tpaxtrueckue 3ansatus (I113), Cemunapsi (C)

JlaGopaTtopubie padoTs (JIP) 18 18

BHeay1uTopHasi KOHTAaKTHAsi padoTa 1,7 1,7

B TOM uncne nHAUBUYaNIbHBIE TPYNIIOBHIE 1,7 1,7

KOHCYJIbTAIHH

CaMOC;f*OﬂTeJIbHaH padoTa o0yuarouierocsi 34 34

(CPO) (Bcero)

Paboma ¢ knudsxcnviMu ucmounuxamu 10 10

Tloocomoska k 1a60pamopHvLIM 3aHAMUAM 10 10

Iloozomoeka k mecmogomy KOHMPOO 10 10

Iloozomoeka Kk npomesHcymouHoMy KOHmMpOIO 4 4

[TpomexyTouHas 3auer (3) 3) 3)

aTTecTaIus B TOM 4YHCJIe:

[Ipuem 3au., yac. 0,3 0,3

HUTOro: 4acoB 72 72

Obmas 3ad4. ell. 2 2

TPYA0EMKOCTh

OuHo-3204Has ¢popma
Buj yueOHoii padoThl Bcero yacos Cemectp
Ne 3
4acoB
1 2 3

AyauTopHasi KOHTAKTHAasi padoTa (Bcero) 34 34

B Tom umce:

Jlexuuu (JI) 16 16

[Tpaktuueckue 3anstus (I13), Cemunapsi (C)

JlaGopatopusie pabotsl (JIP) 16 16

BHeaynuTopHasi KOHTAKTHasi pa6oTa 1,7 1,7

B TOM unciie nHAUBHyaJIbHBIE TPYIIIOBHIE 1,7 1,7

KOHCYJIbTAllUN




CamocrosTebHas paboTa o0yyaromerocs 38 38
(CPO) (Bcero)
Paboma ¢ knudsxcnvimu ucmounuxamu 10 10
Iloozomoeka k 1abopamopHsvim 3aHAMUIM 10 10
Iloozomoeka k mecmogomy KOHMPOJO 10 10
Ilo02omoera Kk npomexncymouHomy KOHMPOIIO 8 8
[IpomesxkyTouHas 3auer (3) 3) 3)
aTTecTanus B TOM 4YHCJ€:

[Ipuem 3au4., gac. 0,3 0,3
HUTOIO: 4acoB 72 72
Obmas 3a4. e/l 2 2
TPYA0EMKOCTh

3aounas ¢popma
Buj y4eOHoii padoThI Bcero yacos Cemectp
Ne 3
4acoB
1 2 3

AyauTopHasi KOHTAKTHas padora (Bcero) 72 72
B ToM uucne:
Jlexmun (JI) 18 18
[Tpaktuueckue 3ausatus (I113), Cemunapsi (C)
JlaGopaTtopusie padoTs (JIP) 18 18
BHeaynuTopHasi KOHTAKTHasi pa6oTa 1,7 1,7
B ToM umciie MHAMBUAYaIbHbIE TPYIIIIOBBIE 1,7 1,7
KOHCYJIbTallUN
CamocTosiTesibHasi paboTa 00y4alomerocs 34 34
(CPO) (Bcero)
Paboma ¢ knudchvimMu ucmoyHukamu 10 10
Ilooecomoska k 1a60pamopHuIM 3aHAMUAM 10 10
Iloozomoska k mecmosomy KOHMpOJIo 10 10
TloocomosKka Kk npomeHcymoyHoMy KOHMPO.IIO 4 4
[TpomexyTouHas 3auer (3) 3) 3)
aTTecTanus B TOM 4HcCJIe:

[Tpuem 3au., gac. 0,3 0,3
HUTOIO: yacoB 108 108
Obmas 3a4. e/l 3 3
TPYA0EMKOCTh




4.2. COAEP KAHUE JTUCHHUIIJIMHbI

4.2.1. Pa3nennl (TeMbl) TUCHUILIHHBI, BUIbI YU4eOHOIi 1esITeTbHOCTH U (OPMBI KOHTPOJIA

Ounas popma

Ne Ne HaumeHnoBanue pasaesia (TeMbl) Buabl yueOHol DopMbI
n/ | cemec AUCHUILTHHBI AeATeJIbHOCTH, BKJIIOYAs TeKyulei u
n Tpa CaMOCTOATEIbHYIO Pa0OTy | NMPOMEKYTOUYHO
00y4Jaroumuxcs i aTTecTanuu
(B yacax)
J | JIP | I3 | CPO | Bce
ro
1 2 3 4 | 5 6 7 8 9
1. 4 Paznen 1. 3akonomepHoctu | 4 | 4 8 14 Texymumit
(GopmupoBanust CTPYKTYpBI TECTOBbII
MaTepHasoB KOHTPOJIb
2. Paznen 2. JlerupoBaHHbIC CTAIH 4 4 8 14
3. Paznen 3. OcHoBEI TepMudeckoiiu | 4 | 4 6 14
XHUMUKO-TEPMHUECKONH 00pabOTKU
4, Paznen 4. I{BeTHBIE METAIITBI U 2 2 6 10
CIJIaBBI
o. Paznen 5. Hemeramnueckue 4 | 4 6 14
MaTepHabl
6. BueaynuTopHas KOHTaKTHast 1,7 | UnauBuyanbHbI
pabota € U IpYIIOBbIE
3aHATHUSA
7. ITpomMexyTouHas aTTecTalus 0,3 3auer
HUTOTIO: 18 | 18 34 72
Ou4Ho-3a04Has popma
Ne Ne HaunmenoBanue pa3jaena (TeMbl) Buabl yuyeOHoit DopMbI
n/ | cemec AUCHMIITUHBI AeAITETbHOCTH, BKJIIOYast TeKylel u
n Tpa CaMOCTOAITEIbHYIO Pa0OTy | NMPOMEKYTOYHO

00yyarmuxcsi

(B yacax)
Jl |JIP | I3 | CPO | Bce
ro

W aTTecTanuu




1 2 3 4 | 5 6 7 8 9
1. 4 Pazmen 1. 3akoHomepHocTH | 4 | 4 8 16 Texymmit
dbopmupoBaHUs CTPYKTYPHI TECTOBbIN
MaTepuajioB KOHTPOJIb
2. Pa3nen 2. JlerupoBanHble cTanu 4 | 4 8 16
3. Paznen 3. OcHoBEI TepMudeckoiiu | 4 | 4 8 16
XUMHUKO-TEPMUYECKON 00pabOTKH
4, Paznen 4. L{BeTHBIC METAIUTBI U 2 2 8 10
CILIABBI
5. Paznen 5. Hemeramnnueckue 2 | 2 6 10
MaTepHalIbl
6. BueayauTopHas KOHTaKTHast 1,7 | UnauBuyanbHbI
pabora € U TPYIIIOBbIE
3aHATUS
7. [TpomexyTouHas aTTecTanus 0,3 3auer
HUTOTIO: 16 | 16 38 72
3aounas popma
Ne Ne HaumenoBanue pasaesia (TemMbl) Buabl yueOHoi Dopmbl
n/ | cemec AUCUMITUHBI AeITeTbHOCTH, BKJIIOYast TeKylel u
n Tpa CaMOCTOATEIbHYIO Pa0OTy | NMPOMEKYTOUYHO
o0yyarumuxcsi i aTTecTalun
(B yacax)
J | JIP | I3 | CPO | Bce
ro
1 2 3 4 | 5 6 7 8 9
1. 4 Paznen l. 3akoHOMepHOCTH | 2 | 2 12 16 Texymmit
dbopmupoBaHus CTPYKTYpBI TECTOBbIN
MaTepHaJIOB KOHTPOJIb




Pasnen 2. JlernpoBanHble cTanu 12 16

Pasznen 3. OcHOBBI TEpMUYECKON U 12 14

XHUMHUKO-TEPMUYECKON 00pabOTKH

Pa3znen 4. L{BeTHbIC METAIIIBI U 12 12

CIUIaBbI

Paznen 5. Hemerannuueckue 9 9

MaTepuabl

BueayauTopHas KOHTaKTHast 1,7 | UnauBuyanbHbI

paboTta € ¥ TPYIIOBbIC
3aHSTUS

[TpomerxyTouHas aTTecTanus 0,3 3auer

HUTOTIO: 57 72




4.2.2. JIeKIIHOHHBIH KypC

Ne | HaumenoBanue | HanmmeHnoBaHue TeMbI Conep:xanue JeKIUM Bcero uacos
n/ pasnena JIEKIIUM
N | JMCUMINVIMHBI
1 2 3 4 ) 6 7
Cemectp 4 0O 03 30
® @ (O
O |0
1. | 3akonomepHocT | MeramioBenenue  kak | CymHOCTh 4 4 2
u Hayka O  CBOMCTBax | METaJUIMYECKOTO, HOHHOTO
¢bopMUpOBaHHs | METaJJIOB U CILJIABOB. U KOBQJICHTHOIO  THUIIOB
CTPYKTYPBI Tunsl cBsS3M B TBEPABIX | CBS3U.
MaTepuaioB Tenax. XapakTepHble CBOMCTBA
ATOMHO- METaJUIOB.
KPUCTAJINYECKOE DneMeHTapHas sUeHKa.
CTPOEHHUE METAILJIOB. [Homumopdusm.
IIporecc ITapameTp
KpUCTAJLJIN3AL1U. KPUCTAJIIMYECKON pPEIIETKH,
CrpoeHnue MeTanioB IUVIOTHOCTh ~ YHaKOBKH U
Kpucrannnueckue KOOpPAMHALIMOHHOE YHCJIO.
peueTku Buasl quciokanuu U ux
Kpucramnmgeckoe CTPOCHHUE.
CTPOEHHE. @opMBl  KpUCTAJUIOB H
DnemMeHTapHOU BJIMSIHUE DPEAJTbHOU Cpeibl
KPUCTAJUTMYECKOU Ha npotiecc
STYCUKOM. KPUCTAJUTA3ALNH.
Kpucrannmzauus OOpazoBanue JEHAPUTHOM
METaJIJIOB. CTPYKTYPBI
JedekTs Huddysus.
KPUCTAJLTINYECKOTO Juddy3noHHbIE TPOIECCHI.
CTPOCHMSL: ToueuHsle, | [lopomkoBas MeTamyprus.
JIMHEWHBIE u | [TopomkoBsIe TOKPBITHSL.
IIOBEPXHOCTHBIE. Kpucrannuzanus meTaios.

[Honumopdusm.

Hedextor
KPUCTAJUTNIECKOTO
CTPOEHUS. Toueunsle,
JIMHEHHBIC u

ITOBCPXHOCTHBIC I[G(I)GKTLI.

Paznuune mexnmy ynpyroi
u IIJIACTUYECKOMN
nepopMarusmMH.

Kak wusmensercs crpoeHue
MeTaiia B nporecce
IJIaCTUYECKOTO
nepopMHUpOBaHUSI.
IImoTHOCTE M CIIOKAITHHA
npu TTACTUYECKOM
nedopmaruu.

Bnusiaue U3MEHEHNE
CTPOEHUS Ha  CBOMCTBa
ne(popMHUPOBAHHOTO
MeTaJa.
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CymHocTtb SIBIICHUS
HakJjena. TBepaocTh
Meronsl oIpeAeIeHus
TBEPJOCTH.

JlerupoBaHHbIE
cTainu

KoncTpykiuinonusie
cTaan

Cranmm co cnenualbHBIMU
CBOMCTBaMH
HNucTpymMeHTanbHbIE
CTaJIX ¥ CIUIaBBI

Hanpsioxenus u
nedopMarus.
SIBnenue Hakiena.
CrannapTtHbie
MEXaHUYECKUE
TBEPAOCTH;
XapaKTEePUCTHUKH,
orpezesnsieMble npu
pacTsKEHUU; yaapHas
BA3KOCTb, CONPOTUBJICHHE
yCTaJIOCTH.
KoHncTpykunonHsie crainu.
CrtpoutenbHbIE CTAIH.
LlemenTyemsble cTamu.
Viydiaemele cTany.
BricokomnpouHsie cTaiu.
[IpyxuHHBIE CTANH.

CBOMCTBA:

OcHOBBI
TEPMUYECKOU U
XUMHKO-
TEPMUAYECKOU
o0paboTku
CTaIu

[narpamMmma  COCTOSIHUS
KeJe30yTIePOIUCTBIX
CILIaBOB.

Cramu. YyryHsl

OTxur

3aKaJika U OTILYCK CTaJld
[ToBepxHOCTHOE
yIIpOYHEHUE

[IpeBpaiienus B ctajid npu
Harpese.

[IpeBpamenus
NEPEeOXIaXKIEHHOTO
ayCTEHUTA.

MapreHcuTHOE
IpeBpalieHue u ero
OCOOCHHOCTH.
[IpeBpamienuss  aycreHuTa
npu HEIMPEPHIBHOM
OXJIKICHUH.
[IpeBparmienus npu oTmycke
3aKaJIC€HHOM CTAJIN.

Croco6 U3TOTOBJICHUS
153 (SH105071 onpenensier
TpeGoBaHUS K
TEXHOJIOTHYECKUM
CBOMCTBaM Marepuaia
(KOBKOCTb, JIUTEHHBIE
CBOICTBA,
00pabaThIBAEMOCTh
pe3aHKNeM, CBApUBAEMOCTb).

LIBeTHbIE
METAJLJIbI U
CILJIaBbI

AmroMuHMI Hu €ero
CILIABEL.

Menn U ee cIIIaBEI
Crnnasel JIPYTUX
IIBETHBLIX METAJIJIOB

ANIOMUHUH  —  MeTalll
cepedpucToro 1[BETA,
XapaKTepU3YIOIUNCS
HU3KOW TUIOTHOCTBIO (2,7
F/CMS), BBICOKOM
mwiactuyHocThio (& = 40%),
HU3KUMH TMPOYHOCTHIO (G =
80MIIa) u tBepnoctrio (HB
25).

Menp — MeTamn KpacHO-
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po3oBoro 1ugera. IInoTHocTh
MeIn 8,94 F/CMS,
TeMIepaTypa IUIaBJICHUs —
1083°C.

Tutan — nerkuit (p=4,5
F/CM3) U TUIACTUYHBIN
METaJIT cepedpucTo-0emoro
I[BETA.

Hemertamnnueck
re MaTepuabl

IInacTuueckue macchbl
Pe3uHoBBIE MaTeprasl
JlpeBecHbIE MaTepHUalIbl
Heopranunueckue
MaTepuabl

CBolicTBa, COCTaB H
KJIacCU(UKAIUS TIaCTMACC.
Ilo OBEIECHUIO npu
HarpeBe BCE IIACTMACCHI
JETSATCS Ha
TEPMOILIACTUYHBIE u
TEPMOPEAKTUBHEIE.

[To Buay HamoJIHUTENA
IUIAaCTMAacChl  JIENATCS Ha

MIOPOIIKOBEIE,
BOJIOKHUCTBIC,  CIIOHUCTHIE,
ra30HaNOJTHEHHBIC "
IJIACTMACCHI 0e3
HAITOJTHUTEIIS.

[To ciocoOy mepepaboTKH B
U3JIeTUS TTACTMACCHI
MOJIPa3eIAIOTCS Ha
JUTHEBBIC U TIPECCOBOYHBIC.
ITo Ha3HAYCHUIO
IUTACTMACCHl  ACTATCS  Ha
KOHCTPYKIIMOHHBIE,
XUMMHYECCKU CTOHKME,
MPOKIIAJ0YHbIC u
VIUTOTHUTEIbHBIC,
(bpUKLHOHHBIE u
aHTU(PPUKIIMOHHBIE,
TETUIOU30JISIIIUOHHBIE u
TETUIO3AIIUTHBIE,
AIIEKTPOU3OIIALUOHHBIE,
OTITHYECKHU MPO3pavHbIe,
00JIM1I0BOYHO-
JIEKOPaTHUBHEIC "
OTJIeJIOYHBIE.

[IpaBunbHBIN BBIOOD
MaTepuana TUTST
KOHKPETHOTO W3IeNUS
SIBIIIETCS.  UCKIIFOUUTENBHO
BAKHOMU 3a/1a4uen. On

MPOU3BOJUTCS C  YYETOM
[EeNor0  psiga KpPUTEPHEB.
IIpu oSTOM TeXHHYECKHE
KpUTEpHUH BbIOOpA
MaTepuaga  OIpeleNsoTCs
YCJIOBUSAMU  OKCILTyaTaluu
U3JIEINHS.

12




Komiiekc  MexaHHYECKHX
CBOWCTB (TpOYHOCTB,
YIIPYTOCTh TBEPJOCTb,
IJIACTUYHOCTD, BSI3KOCTH), a

B psane Cy4acB u
TpeOOBaHMS K
CICLUHAJIbHEIM  CBOMCTBaM
(KOppO3MOHHAsE CTONKOCT®,
KapOCTOMKOCTb,
JKapOMpPOYHOCTb,
H3HOCOCTOMKOCTD,

pa,Z[I/IaHI/IOHHaﬂ CTOﬁKOCTb Hu
ap.).

HUTOI'O yacoB B cemecTpe:

18

16

13




4.2.3. JIaGopaTopHbIi NPAKTUKYM

Ne HaumenoBanue HaumenoBanmue Conepxanue Bcero yacos

n/ | pasgesia IMCUUNJIMHBI JadopaTopHoii padoThI JabopaTopHoii

1| padoThI

1 2 3 4 5
O |03 30

Cemectp 4 O D 0
O 1|0

1. | 3akoHOMEpHOCTH N3yueHnne MUKpPOCKOIIOB. O3HaKOMJICHHE C 4 1 4| 2

(dbopMupoBaHUs N3yueHnue n U3roToOBICHUE |BUAAMU MUKPOCKOIIOB.

CTPYKTYpbl MaTE€pHUAJIOB

MUKPOILIH(OB.

N3yuuts
ONTHUYECKYIO CXEMY
Mukpockorna MUM-7.

H3roroButh
MUKPOILIHQ.

IIpocmoTpeTs nona
MHUKPOCKOTIOM
MMOBEPXHOCTh NUTH(a
JIO TPaBJICHUS.

BriOpath peakTus
B COOTBETCTBUU C
MaTepuaioM numuda.

3apucoBarb
MUKPOCTPYKTYPY
nutida, BISIBICHHYIO
TpaBJICHUEM U J1aTh
MMOSICHCHHS K HEH.

CocTaBUTh
MMACBMEHHBIN OTYET O
paborte.

14




JlerupoBanHsle cTanu

N3ydenune xuM. cocraBa
cTanu

VYnpaxuHeHue
nuarpamme Fe-FeC.

1o

[Tponabmronats 3a
L[BETOM IIOTOKA UCKP
3TaJIOHHBIX 00pa3LoB
CTajel U3BECTHBIX
MapokK.

CpaBHUTB LIBET UCKPHI
10 atrjacy.
Onpenenutb
MIPUMEPHBIN
XUMHUYECKHH cocTaB
CTaJIN.

3apucoBaTh IOTOK
HCKp 3TaJIOHOB B
OTYET U 3aIKcaTh
IIPUMEPHBIN XUM.
COCTaB.

N3yunth nuarpammy
Fe-FeC (xene3o-
yriepon).

N3yuuts dassl
IIpEBpAILICHUM.
Hayuurtsca
OIpeAEeATh 10
nuarpamme Fe-FeC
TEMIEPATypy
TEpMOOOPabOTKH
CIUIaBA.

3apucoBaTh B OTYET
nuarpammy Fe-FeC.

OCHOBBI TEPMUYECKON U
XUMHUKO-TEPMHUYECKON
00paboTKu cTayIn

3akanka yriepoaucTbiX
crajuei.

Onpenenurpb
TEMIIEPATYPY 3aKaJKH,
BpEMSI BBIJIEPIKKH,
CKOPOCTb
OXJIAXKACHUS.
H3meputs TBEPROCTH
JTaJIOHA JI0 3aKAJIKH.
H3meputs TBEPHOCTD
JTaJIOHA MTOCIIE
3aKaJIKH.

3aHecTH JaHHBIE B
BUJIE TaOJHIIBI B
OTYET.

15




LiBeTHBIC METAJIIBI U
CILTaBbI

OTIyCcK yriiepoAuCThIX
cranei.

Onpenenursb
TeMIIepaTypy JUis
OTIIyCKa CTaJIH.
W3meputs TBEPAOCTD
9TaJIOHA T0CIIEe
OTITyCKa.

N3yuuts
MUKPOCTPYKTYPY
9TaJIOHA T0CIIEe
OTITyCKa.

Hemeramnnueckue
MarepHuabl

OTxur u HoOpManu3aLus
YTJIEPOUCTBIX CTAJICH.

Onpenenutb
TEeMIIepaTypy AJIs
OT)KUI'A CTaJIH.
N3meputs TBEPROCTH
JTaJIOHA 110CIIE
OTKHTA.

N3yuuts
MHKPOCTPYKTYPY
JTaJIOHA 110CIIE
OTKHTIA.

HUTOTI'O 4yacoB B cemecTpe:

18

16

16




4.3. CAMOCTOSATEJBHASA PABOTA OBYUAIOIIETI'OCA

Ne HaumenoBaHue pasjaesa Ne Bunnr CPO Bcero uyacos
n/n (TeMbl) TUCHHUILINHBI n/n
1 2 3 4 5 6 7
03D
Cemectp 3 (01010 o 300
1. Paznen 1. | 1.1. | Pabora ¢ zeKuusiMu 10 8 12
3akoHOMEpHOCTH 1.2. | PaboTa ¢ KHIKHBIMU
(bopMHpOBaHUS CTPYKTYPHI HCTOYHMKAMMU
MaTepHaoB
1.3 [ToaroroBska k
1ab0paTOPHBIM 3aHATUSIM
1.4 [TonrotoBka K TECTOBOMY
KOHTPOJTIO
2. Paznen 2. JlermpoBannbie | 2.1. | Pabora ¢ nexkuusmMu 10 8 12
cranm
2.2. | Pabota ¢ KHHKHBIMHU
HCTOYHHUKAMH
2.3 IToaroroBka k
J1a00paTOPHBIM 3aAHITUSIM
24 [TonrotoBKa K TECTOBOMY
KOHTPOJTIO
3. Paznen 3. Ocuossrl | 3.1 Pabora ¢ aeknusaMu 5 8 12
TEPMHYECKOM W XUMHUKO-
TEpMUYECKO 00paboTKH
3.2 Pabora ¢ KHHKHBIMHA
HCTOYHUKAMH
3.3 IToaroroska k
1a00PaTOPHBIM 3aHITHSIM
3.4 | IloaroroBka K TECTOBOMY
KOHTPOJTIO
4, Paznen 4. LBetnrie | 4.1 PaOora ¢ nekmusaMu 5 8 12
METAJUIBI ¥ CILIABEI
4.2 Pabora ¢ KHHKHBIMUA
HCTOYHUKAMU
4.3 IToaroroBska k
71a00PAaTOPHBIM 3aHSATUSIM
4.4 [logroToBka K TECTOBOMY
KOHTPOJTIO
5. Paznen 5.15.1 Pabora ¢ neknusamMu 4 6 9
Hemerammueckne
MaTepHabl 5.2 | Pabota ¢ KHMKHBIMH
HCTOYHUKAMU
53 IToaroroska k
71a00PATOPHBIM 3aHITHSIM
5.4 | IloaroroBka K TECTOBOMY
KOHTPOJTIO
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5.5

Iloaroroska K
MIPOMEKYTOYHOMY KOHTPOJIIO

HNUTOI'O yacoB B cemecTpe:

34

38

57
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5. MEPEYEHHb YYEBHO-METOJINYECKOT'O OBECITIEYEHUS TSI
CAMOCTOSITEJBHOI PABOTHI OBYYAIOIMXCS MO
JTUCHUILIAHE

5.1. METOAUYECKHUE YKA3ZAHUA JIA TIOATI'OTOBKHA
OBYYAIOIIUXCA K JEKIHUOHHBIM 3AHATUAM

OOyyarommMcst HEOOXOIMMO O3HAKOMUTBCS: C COJEp)KaHHEM padoyell MporpamMmmbl
JUCLHUIUIMHBL, C €€ LEIsIMH U 3a7jadyaMM, CBSI3IMHU C APYTUMH JUCLUIUIMHAMH 00pa30BaTelbHOM
POTPaMMBbl, METOIMYECKUMHU pa3padOTKaMu, UMEIOIUMHUCS Ha caiiTe By3a U B OMOIMOTEYHO-
U3JaTeIbCKOM LIEHTPE, C Ipa)uKOM KOHCYJIbTALUI PernoaaBaTes.

N3yueHne AUCUUIUIMHBI TPEOYET CUCTEMAaTHUYECKOTO U TMOCIE0BATEIBEHOTO HAKOTUICHHS
3HaHWM, CIeJ0BaTENIbHO, IPOIYCKU OTIEIbHBIX TEM HE MO3BOJIAIOT INTyOOKO OCBOUTH IPEIMET.
HeoOxomuMo mnpuxoauTh Ha JEKIUIO TOATOTOBICHHBIM, BEAb TOJIBKO B JTOM Cllydyae
IpenojiaBaTe]b MOXKET BECTH JIEKIMIO B MHTEPAaKTUBHOM PpEXHME, 4YTO CIOCOOCTBYET
NOBBIIICHUIO J(PQEKTUBHOCTH JIEKIMOHHBIX 3aHATHH. VIMEHHO T™O3TOMY OO0yYaromuMCs
HEe00XO0aUMO:

- TmepeA KaXAoH JeKIUed NpocMaTpuBaTh pPa0OYy0 MPOTPaMMy IHCHMIUIMHBI, YTO
IO3BOJIMT CAKOHOMHMTb BpeMsl Ha 3allUChIBAHUE TEMBbl JIEKIMHM, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEH1yEMOM JINTEepaTyphl;

- Ha OTAEIbHBbIE JEKIMM NPUHOCUTH COOTBETCTBYIOUIMH Marepuan Ha OyMasKHBIX
HOCHUTEIISIX, MPHUCIAHHBIN JIGKTOPOM Ha «AJIEKTPOHHBIA MOYTOBBIN SIIMK TPYHIBD) (TaOIUIIBL,
rpaduKy, CXeMbl), KOTOpbIH OyAeT oOxXapaKkTepu30BaH, I[POKOMMEHTHPOBAH, JIONOJIHEH
HETIOCPEACTBEHHO Ha JICKIUH;

- mepea OYepeAHOH JeKIued HeOoOXOJMMO IPOCMOTPETh IO KOHCIEKTY MaTepuall
OpeIbIAYIIeH JIEKIWH, BOCHPOHM3BECTH OCHOBHBIC ONPEICIICHHUS, OTMETUTh HEIOHSATHBIC
TEPMUHBI U NOJOXKEHHUS, TOATOTOBUTH BOIIPOCH! C LIETIbI0 YTOUHEHUS MTPABUILHOCTH IOHUMAaHUS,
HOTBITATHCSl OTBETUTH HA KOHTPOJILHBIE BOMPOCHI IO KIFOUYEBBIM ITyHKTAM COAEP KaHUS JICKIIUH.

[lpu 3aTpyaHeHUsSX B BOCHPUATHM Marepuana cjieayeT OOpaTUThCS K OCHOBHBIM
JUTEpaTypHBIM UCTOYHHKAaM. Eciu pa3oOpaThCsi B MaTepuaie OIsTh HE YAalloch, HEOOXOAUMO
00paTuThCs K MpenojaBareito (1Mo rpaduky ero KOHCYJIbTallui WK HA MPAaKTUYECKUX 3aHATHSAX,
WM HAIACATh Ha aJIpec AIIEKTPOHHOHN TTOYTHI).

By3oBckast nekuusi — TJ1aBHOE 3BEHO IUAAKTUYECKOro IMKiIa obydeHus. EE nemp —
paccMOTpEeHHE TEOPETHUECKUX BOIPOCOB M3JIaraeMoi JUCHUIUIMHBI B JIOTHUECKH BBIIEPKAaHHON
dopme;  (opMUpOBaHME OPHEHTUPOBOYHONM  OCHOBBI  JJIi  TOCJEAYIOUIETO  YCBOCHMS
oOyyaromuMucs y4eOHOro Martepuaia. B cocTaB JEKIHMOHHOTO Kypca IO JAWCHUIUIAHE
«MatepuanoBe/ieHHE» BKIIOYEHbI: KOHCIEKTHl (TEKCTBI, CXEMbl) JIEKUUH B 3JIEKTPOHHOM
npefcTaBieHnd; (aiia ¢ pa3gaTOYHBIM - MaTepHajoM; CIUCKHM y4eOHOW IJMTepaTyphl,
pEeKOMeH1yeMOol 00y4aroIuMcsl B KauecTBe OCHOBHOM U JIOMIOJHUTEIBHOM 110 TeMaM JIeKIH.

OOmwmii CTPYKTYPHBIA KapKac, IPUMEHUMBIH KO BCEM JICKIIUSM JUCIUILTAHBI, BKIIIOYAET
B ce0s cooOlieHre IIaHa JEeKIMM U CTPOroe CjeJoBaHHWe eMy. B IulaH BKIIIOYEHBI
HAaVMEHOBAHMS OCHOBHBIX Y3JIOBBIX BOIIPOCOB JIEKIMH, KOTOpBIC IIOJIOKEHBI B OCHOBY
IPOMEKYTOUYHOTO KOHTPOJISI; CBSI3b HOBOTO MaTepHalla C COAEpIKaHUEM IpelblIyliel JIeKIny,
OTIpeNleIeHue €ro MecTa W Ha3HaueHHWs B JWCIUIUIMHE, a TakKe B CHCTEME C JPYTHMH
JTUCHUIUIMHAMHE M KypcaMM; TOJBEJCHHE BBIBOJOB IO KaX/JOMY BOMNPOCY M IO HUTOraMm BCe
JICKITHH.
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5.2. METOAUYECKUE YKA3ZAHUA JIAA NIOATI'OTOBKHA
OBYUYAIOIIUXCA K JTABOPATOPHBIM 3AHATUAM

JlaGopaTopHble pabOThl COCTABJISIOT BAXHYK YacTh NMPO(ECCHOHAIBHON MOATOTOBKH
oOyuatommxcsa. OHM HampaBleHbl Ha SKCIEPUMEHTAIBHOE MOITBEP)KACHHE TEOPETHUECKHX
HOJIOKEHHH ¥ (popMHUpOBaHKE YIEOHBIX M MPOPECCHOHATIBHBIX MPAKTUYCCKUX YMEHUH.

Beimonaenue o0y4aronmmMucs 1a00paTOpHBIX paboT HAIIPABJICHO Ha:

- 00001IeHHE, CUCTEMATHU3AIUIO, YIIIyOJIeHHE, 3aKPETUICHIE MOTYYCHHBIX TEOPETUISCKUX
3HAHMH 110 KOHKPETHBIM TEMaM JIHCIUIIINH;

(dopMupoBaHrEe HEOOXOIUMBIX MPOPECCUOHATBHBIX YMEHHUI M HABBIKOB;

Merouueckre yka3aHusi o IPOBEICHHUIO JIA00PATOPHBIX PA0OT BKIIIOYAIOT:

3arjaBHe, B KOTOPOM YKa3bIBaeTcsl BHJ PabOTHI (JTabopaTtopHas), ee MOpsSAKOBBIH HOMED,
00BbeM B 4acax U HAUMEHOBAHUE; 1IENIb PA0OTHL; MIPEIMET U CoepKaHue paboThl; 000py0BaHUE,
TEXHHYECKHE CPEICTBA, MHCTPYMEHT; MOPSIOK (IOCIIEI0BATEIILHOCT) BBIITOJHEHUS palOOTHI;
MpaBWJia TEXHUKHA OE30MacHOCTH M OXPaHbI TPyAa MO JaHHOH paboTe (M0 HEOOXOJAMMOCTH);
obmue mnpaBwia K O(GOpMIIEHHIO pPAaOOTHI; KOHTPOJIBHBIE BOMPOCHI M 3aJaHUS; CHHCOK
JaUTEpaTypsl (TI0 HEOOXOTUMOCTH).

[Ipn nmnanupoBaHuu 1a0OPaTOPHBIX PAOOT CIEeIyeT YYUTHIBATh, YTO HAPSIY C BEyIIEH
LENbI0 - MOJATBEPXKIACHUEM TEOPETUYCCKUX IIOJIOKCHUN - B XOJIE BBINOJHCHUS 3aJaHuil Y
oOy4arommxcs B (POPMHPYIOTCS MPAKTUYECKUE YMEHHS M HABBIKH OOpaIleHus ¢ 1abopaTopHbIM
000py/IOBaHUEM, aNMapaTypodl M Mp., KOTOPbIE MOTYT COCTaBJIATh YacTh MPOQECCHOHATBHOM
NPAaKTHYECKOH IOJIrOTOBKH, a TaKXKe HCCIEeIOBAaTENLCKUE yMeHHs (HaONoaaTh, CpaBHUBATH,
aHAJIM3UPOBaTh, YCTAHABJIMBATH 3aBUCHMOCTH, JICJIaTh BBIBOJBI M 00OOIICHHS, CAMOCTOSTEILHO
BECTHU HCCIIE0BaHNE, OPOPMIIATE PE3yIbTaThI).

[Topsimok TpoBeJcHUST JTabOpPAaTOPHBIX pabOT B LEJIOM COBHAZACT C HOPSIKOM
NPOBEJCHUS NMPAKTUYECKUX 3aHATHH. [IoMHMO COOCTBEHHO BBINTOJHEHUS PAOOTHI JUIA KaXKIOH
J1a00paTOpPHOI PabOThl MPEIyCMOTPEHA MPOIEAypa 3allUThl, B X0J¢ KOTOPOIl IMpernoaBarelib
NPOBOANUT YCTHBIH WM MHUCBMEHHBIH ONPOC OOYyYalomMXCst Ui KOHTPOJS TOHMMAaHHSA
BBINIOJTHEHHBIX MMU HM3MEPCHUH, TPaBWIBHON HWHTEPIPETAllMU IOJYyYCHHBIX PE3yJIbTaTOB M
YCBOCHUSI UMH OCHOBHBIX TEOPETUYECKUX W MPAKTUYECKUX 3HAHHWW 1Mo Teme 3aHsAThs. CIUCcOK
JIMTEPATYPHI JJIS TOJTOTOBKH K JTA0OPATOPHBIM 3aHSATHSIM TPUBEICHBI HIKE

5.3. METOJUYECKHE YKA3AHUS 110 CAMOCTOSATEJBHOM
PABOTE OBYYAIOLIUXCHA

BaxxHoil 4yacTpl0 caMOCTOATENbHOW pabOThl SIBISETCS YTEHHE Y4eOHOM M HaydHOMH
autepatypbl. OCHOBHash (QYHKIUS Y4eOHHKOB — OpPHUEHTHpOBATh OOYydaloLIerocs B CHCTEME
3HaHUM, YMEHUN W BIAJCHUI, KOTOpBIE JOJDKHBI OBITh YCBOEHBI U OCBOEHBI OYIyIIUMHU
OakanaBpaMu 1o JaHHOU auciumuiuHe. CIIUCOK JIUTEpaTyphl IPUBEACHBI HUXKE.
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6. OBPA3OBATEJIbHBIE TEXHOJIOI'UHN

Ne Ne Buabi yueOHoii padboThl Oobpa3oBarte/ibHbIE Bcero yacos
n/m | cemec TEXHOJIOTHH
Tpa
1 2 3 4 5) 6
1 3 Jlexyus:  3aKOHOMEPHOCTH | Jlexyus-euzyanuzayus 4 2 2
(GOpMHUPOBaHHUS  CTPYKTYPBI
MaTEepHUaJoB
2 3 Jlexyus: JlerupoBaHHBIE Jexyus-eusyanuzayus 4
cTasu
3 3 Jlexyusi: OCHOBBI Jlexyus-eusyanuzayus 4
TEPMHUYECKON U XUMHKO-
TepMUYECKON 00pabOTKH
cTalu
4 3 Jlexyus: 1|BeTHble Metamnbl | Jlekyusa-euzyanuzayus 2
Y CIUIaBbI
5 3 Jlexyus: Hemerannuueckue | Jlekyusa-euzyanuzayus 4
MaTepuabl
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7. YHEBHO-METO/INYECKOE 1 UTHOOPMALINMOHHOE
OBECIIEYEHME JJUCIUIIJINHBI

7.1. Ilepeuens 0cHO6HOI U 0ONOJTHUMEILHOU YUEOHOU TUmepamypbl

Cnucox OCHOBHOM JIMTEPATYPHI

Bononuna, A.JO. CrpoutenbHOE€ MaTepHalOBeACHUE [DIEKTPOHHBIN pecypc]: KpaTkoe
yuebnoe mocobue/ A.IO. BomogmHa. — DIEKTpOH. TEKCTOBBIE HaHHBIE. — M.:
MocKkoBCKasi TOCyJJapCTBEHHAs akaJleMusi BOJIHOTO TpaHcnopta, 2008. — 43 ¢. — 2227-
8397. — Pexxum noctyma: http://www.iprbookshop.ru/46328. html

Kpynun, HO.A. MarepuanoBenenue  CHELCIUIABOB  [DJIEKTPOHHBIM  pecypc]:
KOPPO3UOHHOCTOMKHE MaTepuaiibl. YueOHoe nmocodue/ FO.A. Kpynun, B.b. ®ununmosa.
— DNeKTpoH. TekcToBble JanHble. — M.: M3natensckuit JJom MUCuC, 2008. — 152 c.
— 2227-8397. — Pexum gocryma: http://www.iprbookshop.ru/56078.html

Jlonoyx, M.JI. MarepuanoBenenue. JIabopaTopHbIii TpaKTUKYM [DJIEKTPOHHBIN pecypc]:
nocobue/ M.JI. Jlonoyx, JI.A. lllenkoBa. — DNEKTPOH. TEKCTOBBIE JaHHbIE. — MUHCK:
PecrryOnmukanckuii mHCTHTYT npodeccronanbroro oopasosanus (PUIIO), 2014. — 60 c.
— 978-985-503-398-2. — Pexxum noctymna: http://www.iprbookshop.ru/67652 . html

MarepuanoBenenue. TexXHOJOTHS KOHCTPYKIIMOHHBIX MAaTE€pPHATIOB [ DJIEKTPOHHBIN
pecypc]: yuebHoe nocodue/ H.C. KoBanes [u 1p.]. — DIEKTPOH. TEKCTOBbIE JaHHBIE. —
Boponex: Boponexckuii ['ocynapctBenHbiii ArpapHbiii YHuBepcuteT uM. HMmmneparopa
Ilerpa Ileporo, 2016. — 280 c. — 2227-8397. — Pexum jgocrymna:
http://www.iprbookshop.ru/72693.html

[Mupoxwuii, I'.'T. MaTtepuanoBeneHe B CTOISIPHBIX, NAPKETHBIX U CTEKOJIbHBIX paboTax
[DnexkTpoHHbIii pecype]: yueOnoe mocobue/ I'.T. Ilupoxuii, M.I'. boprHuukas. —
DONeKTpOH.  TEKCTOBbIE  JaHHble. —  MuHck:  PecnyOnMKaHCKMNH —~ MHCTUTYT
npodeccuonansuoro obpazosanus (PUIIO), 2015. — 332 ¢. — 978-985-503-517-7. —
Pexxum noctyna: http:// www.iprbookshop.ru/67648.html

CnHcoK JONMOJTHUTEIbHOM JIUTEPATYPHI

Marepuanosenenue [Tekcr]: yae6nux/ b.H. Ap3amacos, .. Cunopus, I'.®. Koconanos
[ nap.]; mom ob6bm. pen. B.H. ApsamacoBa. — 2-¢ wm3m., wuchnp. m jom. — M.:
MammHocTtpoenue, 1986. — 384 c.

OO6miee maTepuasioBelieHHE [DIEKTPOHHBIA pecypc|: 1abopaTOpHBIA MPAKTUKYyM/. —
DNeKTpOH. TEKCTOBble JaHHble. — ExatepunOypr: VYpanbckuili ¢denepaibHbIN
yauBepcurer, ObC ACB, 2015. — 100 c. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/69648.html

OCHOBBI CTPOUTENBHBIX HOPM (POCCHUCKMX M 3apyOEKHBIX) [DIEKTPOHHBIN pecypc]:
paboyast TeTpaiab K NPAKTHMUECKUM 3aHATHSAM i1 OOYy4alolIMXCs IO HAaIMpaBICHUIO
MOJrOTOBKH 08.04.01 «CTpOUTETHCTBOY, nporpamma «CTtpoutensHoe
MaTepualoBeIeHHe»/. — OJIEKTPOH. TEKCTOBble JaHHble. — M.: MOCKOBCKHA
rOCYJapCTBEHHBIN cTpouTenbHbIi yHuBepcuTet, D6C ACB, 2017. — 42 ¢. — 2227-8397.
— Pexxum noctyna: http:// www.iprbookshop.ru/72606.html

[Ipsixun, E.N. Marepuanoseaenue [DnextpoHHbiii pecype]: yueonuk/ E.W. Tlpsxun. —
OnexkTpoH. TekcToBble naHHble. — CII0.: HamuoHaneHBIE MHUHEpabHO-CHIPHEBON
yauBepcuteT «[opHbriiy, 2014. — 424 c. — 978-5-94211-699-6. — Pexxum moctymna:
http://www.iprbookshop.ru/71696.html

Cunbman, ['MI. Marepuanosenenne [Tekct]: yueb6. mocobme/ I''MI. Cumpman. — M.:
Axanemus, 2008.— 336 c.
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7.2. Ilepeuens pecypcos unghopmayuonno-menaeKoOMMYHUKAUUOHHOU cemu
«HAnumepnuem»
http://window.edu.ru - EnnHoe 0kHO gocTyna K 00pa3oBaTelbHBIM PECYPCaMm:

http://fcior.edu.ru - ®eaepanpHblil LEHTP HHGOPMALMOHHO-00DA30BATENBHBIX PECYDPCOB:

http://elibrary.ru - Hayunas snexkTponHas OMbIMoTEKA.

7.3. Hughopmayuonnvie mexunoniocuu, 1uyeH3uOHHOE NPOZPAMMHOE odecnedenue

JIMIIEH3HOHHOE IPOTrPaMMHOE 00ECIICUCHHE

PexBu3NTHI TUIICH3UI/ TOTOBOPOB

MS Office 2003, 2007, 2010, 2013

Caenenns 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JInnensus Geccpoynas

Awntusupyc Dr.Web Desktop Security Suite

JInneH3noHHbIN cepTUpUKAT
Cpok aeiictBus: ¢ 24.12.2024 no 25.12.2025

Koncynsrant [liroc

JHorosop Ne 272-186/C-25-01 ot 30.01.2025 .

[{udpoBoii 00pa3zoBaTenbHBIN pecype
IPR SMART

JIunensuonnbiid qorosop Ne 12873/2511 ot
02.07.2025 . Cpok netictBus: ¢ 01.07.2025 .
110 30.06.2026 r.

Becmmataoe I[10

Sumatra PDF, 7-Zip
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8. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOW
JTUCHUATIIMHBI

8.1. TpeGoBanusi k aynuropusiM (MoMeIIEeHUSIM, MeCTaM) JIJIs1
NPOBeACHUS 3AHATHI:

1. YueOHas aynquTopust 11l TPOBEACHUS 3aHATUN JIEKIIMOHHOTO THIIA!

- HaboOp [EMOHCTPAIIMOHHOTO OOOPYJIOBaHHWS H Y4COHO-HAIJISTHBIX IOCOOWH,
o0ecrevynBarIrX TEMaTHYECKIE UIUTIOCTPAIIH: TIPOEKTOP, IKPaH, HOYTOYK;

- ClIeMaJIN3uPOBaHHAsl MeOellb: CTOJ MPENnoIaBaTeIbCKUM, CTYI JIJIsl IpernoAaBaTess, CTO
YUEHUYECKUH, CTYNl yUSHUYCCKUH, TIOCKa yUeHHUecKas, Tym0a kadempa.

2. YueOHasg ayauTopus Ajid MPOBENCHHUS 3aHATUNH CEMHHApCKOro THUIIA, KYpPCOBOTO
MPOCKTUPOBAHMS  (BBINIOJIHEHUE KYpPCOBBIX pabOT), TPYNIOBBIX W HWHAUBUAYATHHBIX
KOHCYJIbTALIMHI, TEKYIIEr0 KOHTPOJIA U IPOMEKYTOYHOM aTTEeCTalUHU:

- TEXHHYECKHE CpeACTBa OOydeHUs, CIyXallue JUIsi TpeloCTaBICHUS Y4eOHOI
uH(popMaluu OOJBIION ayJUTOPUH: TMEPEHOCHON MPOEKTOp, MEPEHOCHOW HACTEHHBIM 3KpaH,
HOYTOYK, CUCTEMHBII OJIOK, MOHUTOP, TuioTTEp, MDY

- CHeIUaIM3UpOBaHHAs MeOeNb: CTON MPEenoJaBaTelbCKUM, CTYN A IpernojaaBareds,
CTOJI YYEHUYECKUH, CTYJl YYEHUYECKHAM, CTOJI KOMIIBIOTEPHBIN, TOCKA YYEHHYECKasl.

3. ITomemenue st CAMOCTOATEIBHOM PabOTHI.

bubnroTeuHO-N31aTeTLCKUN TISHTP.

Otmen  oOcnyKMBaHUSA  TEUYATHBIMU  HM3JAHUSIMH:  KOMIUIEKT MPOEKIMOHHBIM,
MYJBTUMEINHHBIA 000pyIOBaHUE: SKpaH HACTCHHBIH, IPOCKTOP, HOYTOYK; paboure cTobl Ha |
MECTO, CTYJIbSI.

Otnen oOCIyXUBaHUS SJIEKTPOHHBIMU HM3JaHUSIMU: WHTEPAKTHBHAS CUCTEMa, MOHUTOP,
CETEeBOM TEPMHUHAJ, NEPCOHANbHBIA KoMIbIoTep, MDY, npunTep, pabodue cToyibl Ha 1 MecTo;
CTYJIbSI.

HNudopmanmonHo-6ubanorpaguyeckuii  OTAeN: NEepCOHANBHBIM KOMIBIOTEp, CKaHep,
M®V, pabGouue cToabl HAa 1 MECTO, CTYIb.

8.2. TpeGoBaHusi K 000pYyI0BAHMIO PA0OYMX MECT NpenoaaBareysi U
00y4aIoIMXCsi:

1. PaGouee mecTo npemnoiaBaTesi, OCHAIIEHHOE HOYTOYKOM.

2. PabGouee MecTo o00yd4aromerocs, OCHAIlEHHOE KOMIBIOTEPOM C JOCTYIIOM K CETH
«HTepHeT», AN pabOThl B AJIEKTPOHHBIX 00pa30BaTENbHBIX Cpelax, a Takke JUIsl paboThl ¢
3JIEKTPOHHBIMH Y4eOHUKaMU.

8.3. TpeOoBaHusA K cIeNUAJIN3UPOBAHHOMY 000PYA0BAHHIO:

JlaGopaTopHoe obopynoBaHue:

Muxkpockorn MUM-7 111 u3y4eHuss MUKPOCTPYKTYPBI METAJLIIOB;

buonornueckuii nuppoBoit MUKPOCKOI JJIsl U3YUEHUs IPOLecca KPUCTATU3ALINN;
ITpecc niia onpenenenns TBEPAOCTH 110 MeTony  bpuHemnsa-2 mr.

[Ipecc nnst onpenenenust TBEPAOCTH IO METOLY Poxsenna — 2 mir.

MydenbHas neus A NPOBEACHUS 3aKaJKU CTaIH — 3 IIT.

OnekTporepmonikad i MPOBEAEHUS OTITyCKa, OT)KUra 1 HOPMaJIM3alluy CTajlu — 2 IT.
[Teus cymmnpHas — 1 wr.

DnekTporneys — 1 .

Penykrop nunuHapuueckuit 3youarsrii — 3 mir.

Penykrop uepBsuHbIi — | mT.

JlaGopatopHoe obopynoanue JIM24M — 1 mT.

24



Banna-ouncrka Y3I'3-04 — 1 .
Muxkpometp — 1 mrT.

Crenapl — 17 mr.

[IITpuxoBBIE MEPUTEITHHBIC HHCTPYMEHTHI
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9. OCOBEHHOCTH PEAJTA3AIIAN TACHUTIIMHBI JIISI
WHBAJINIOB U JIMI] C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHA
3JI0POBbS

Jns obecriedeHusi 0Opa3oBaHMsI HMHBAIMIOB W OOYYAIONMXCA C OTPaHMYCHHBIMH
BO3MOXKHOCTSIMU 3/I0pOBbsl pa3palaThiBaeTcs (B ciaydae HEOOXOAMMOCTH) aJalTHPOBAaHHAs
oOpa3oBaTenbHasl MPOTrpamMMa, WHIWBHIYaTbHBI Y4EOHBIN IIaH C Yy9€TOM OCOOCHHOCTEH WX
NCUXO(U3UUECKOTO PAa3BUTUSL U COCTOSHUSL  3JI0pOBbS, B YAaCTHOCTH MPHUMEHSETCS
WH/IMBUYAJIbHBIA TOAX0J] K OCBOCHHUIO JHCUMIUIMHBI, WHAMBHIYyaNbHbIC 3aJaHus: pedeparsl,
NUCbMEHHBIE PA0OTHI M, HA00OPOT, TOJILKO YCTHBIE OTBETHl W JAMAJIOTH, WHIWBUIYyaJIbHbIC
KOHCYJIbTAIlMM, HCIIOJNb30BaHUE JUKTO(POHA W JPYruX 3alHCHIBAIOIIUX CPEACTB  JUIS
BOCITPOM3BEJICHHUS JIEKIIMOHHOI'O U CEMUHAPCKOr0 MaTepuaa.

B memsx oOecneueHuss o0OydaroOUIMXCS WHBAJIMIOB © JIML C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU ~ 37I0POBbsl  KOMILIEKTyeTcs (OHJ OCHOBHOM y4eOHOHl  JUTEpaTypoH,
aJaNTUPOBAHHOM K OIPaHUYEHUIO JJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB, JOCTYH K
KoTopeiM opranu3oBan B bBUI[ Axagemun. B Oubnuoreke mHpoBOAATCS HWHAUBHIYaTbHBIC
KOHCYJIbTAllMM JUIsl JAaHHOW KaTeropHvM I0JIb30BaTENeH, OKa3bIBAETCS TOMOIb B PErHMCTpalU U
UCIIONIB30BAHUU  CETEBBIX M  JIOKAJTBHBIX JJIEKTPOHHBIX  00pa3oBaTelbHBIX  PECypCOB,
IIPEIOCTABIISAIOTCS MECTA B UWTAIBHOM 3aJI€.
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P®OH/J ONEHOYHbLIX CPEIACTB
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1. TACIIOPT ®OHJIA OHEHOYHBIX CPEJACTB 110 JTUCIUIIJIMHE
MarepuajaoBeeHNE

1. Komnerenuuu, ¢popmMupyembie B ipouecce U3y4eHHs AUCHUTLIUHBI

HNunexc DopMyJIMPOBKA KOMIIETEHIMH

OIIK-7 Croco0eH MNPUMEHATh COBPEMEHHbBIE HKOJIOTMYHBIE M O€30MacHble METObI
PAlMOHANIBHOTO HCIOJB30BAHUS CHIPHEBBIX U HJHEPreTUYECKUX PECYpCOB B
MalIMHOCTPOSCHUU

2. Jtanbl popMupoOBaHUs KOMIIETEHIINH B IPoLiecce OCBOEHUS TUCHMILINHBI

OcHOBHBIMH 3TanamMu (OPMUPOBAHUS YKa3aHHBIX KOMIICTECHIIUH TMPU H3yYCHUU
00yJaroNMMHCS JUCIHUILINHBI SBISIFOTCS MTOCIICAOBATEIIBHOC M3YUCHHE COJICPIKATEIBHO
CBSI3aHHBIX MEXKy COOO0M pa3eioB (TeM) yueOHbBIX 3aHIATHN. M3yueHune KaKaoro pas3aerna
(TeMbl) TMpeArnojaraeT OBJAJCHUE OOYJAONIMMHUCS HEOOXOTUMBIMH KOMIICTCHIIUSIMH.
PesynmbraTr arrectanmu  oOydarommMxcs Ha pa3IMYHBIX  3Tanax  (OPMHUPOBAHHUS
KOMIICTCHITUH ITOKa3bIBAET YPOBEHb OCBOCHHS KOMIICTCHIINN 00YyUYaIOITMHUCS.

DranmHoCTh (HOPMUPOBAHUS KOMITETESHITUH MPSIMO CBS3aHA C MECTOM JUCITUTUTHHBI
B 00pa3oBaTeILHOMN IporpamMmme.

DopMupyeMblie KOMIETEHUNH (KOAbI
Pa3znesibl (TeMbI) TUCHUIIIAHBI pMupy uam (KOabI)
OIIK- 7

Paznen 1. 3akoHOMepHOCTH (hOPMUPOBAHUS +

CTPYKTYpPbI MaTepUaJIOB

Pasnen 2. JlerupoBanHble cTanu +

Paznen 3. OcHOBBI TEpMUYECKON U XUMHKO- +

TEepMUYECKoil 00paboTKH cTanu

Paznen 4. LiBeTHbIe METaJUIBI U CIIABBI +

Paznen 5. Hemerammnueckue Marepransl +

3. Iloka3zareiu, KpUTEPHUHU U CPEICTBA OLIEHUBAHUA KOMIIETEHUNIH,
(opMupyemMbIX B npouecce u3y4eHusi AUCUUIIIHH
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Ilnanupyemble  pe3yJibTaThl

o0y4eHust Kpurepuu oneHnBaHusi pe3yJibTATOB 00y4YeHMsI CpencrBa olleHHBAHUS
(moxazaresmn pe3yJIbTaToB 00y4eHust
JAOCTHKCHUSI 3a/1aHHOTO HEYIOBJIETB YAOBJIETB XO0pOLIO OTJINYHO Texymuit | IIpomexyrouHa
YPOBHSI OCBOCHHUS KOHTPOJIb s aTTeCTalus
KOMIIETEeHIIMIT)

OIIK - 7 Crnoco0eH NnpuMeHsITh COBPeMeHHbIe IKOJIOTHYHbIe U 0e30MacHble MeTOIbl PAIHOHAJIBLHOT0 HCIO0JIb30BAaHHUS CHIPbEBBIX U
IHEPreTHYECKUX PeCYPCOB B MAIIMHOCTPOEHUH

OIIK-7.1. OGocHOBEIBaET He 3Haert 3aBucumMocTr YacTuyHO 3HAET 3aBUCMOCTA | XOpOILIO 3HAET 3aBUCUIMOCTH ITonmuocTHIO 3HAET TectoBblii | 3auer
9KOJIOTHYHOCTh U CBOWCTB MaTepuaioB OT UX CBOMWCTB MaTepuaioB OT UX CBOMCTB MaTepuaioB OT UX 3aBUCUMOCTH CBOMCTB KOHTPOJIb
0€30MacHOCTh CTPOCHHS TIPH BO3ACHCTBUU CTPOCHHS TIPH BO3ACHCTBUM CTPOCHMS IIPH BO3ACHCTBUM MaTepHaJloB OT UX CTPOCHHS
UCIIONIb30BaHUsl CHIPHEBBIX U | PasHBIX (DaKTOpOB s pasHbIX (HaKTOpPOB IS pasHbIX (HaKTOpPOB ISt TIPY BO3AEHCTBUM PA3HBIX
SHEPreTUYECKUX PECYPCOB B | TPABWILHOIO BBIOOpA MPaBUJIBHOTO BBIOOpa NPaBUJIGHOTO BBIOOpa (haKTOpOB YIS MPABUIIEHOTO
MAaIIHHOCTPOCHUHN MaTepHal KOHKPETHOTO MaTepHa KOHKPETHOTO Marepuall KOHKPETHOTO BBIOOpA MaTepHai

W3IEIHS B MAIIMHOCTPOCHUH W3ICIIS M3MICIS KOHKPETHOTO M3ICIHS
OIIK-7.2. BemmonasieT He ymeer BeiOnpathb YacTraHO yMeeT BHIOUpaTh YMeeT BHIOHpATh l'otoB 1 ymeeT BEIOHpATH TectoBsrit | 3auer
TTOVCK OTITUMAITBHBIX KOHCTPYKIMOHHBI MaTepriajia | KOHCTPYKIIMOHHBIN MaTepraia | KOHCTPYKIFOHHBIN MaTeprana | KOHCTPYKIMOHHBIA MaTepiaiia | KOHTPOJb
peIIeHwA st JUTS TIPOM3BOJICTBA M3ICITHS C JUTSL TIPOM3BOICTBA M3ICITHS C JUTS TIPOF3BOJICTBA MBIICIIHS C JUTSI TIPOM3BOZICTBA M3ICIHS C
HCTIONB30BaHUS ChIPBEBBIX U | ONTHMAIBHBIM YPOBHEM OITUMAaJIbHBIM YPOBHEM OINTHMAIBHBIM YPOBHEM OITUMAJIEHBIM YPOBHEM
9HEPIreTHUECKUX PECYPCOB 9KCIUTyaTaIMOHHBIX 1 9KCITyaTaIMOHHBIX 1 SKCIUTyaTalMOHHBIX U IKCIUTyaTaIMOHHBIX 1

TEXHOJIOTMYECKUX CBOMCTB, a TEXHOJIOTMYECKUX CBOMCTB TEXHOJIOTMYECKUX CBOMCTB TEXHOJIOTMYECKUX CBOMCTB

TaK >k€ ONTUMAJTBHBII BEIOOD

SHEPreTUYECKUX PECYPCOB
OIIK-7.3. OuenuBaer He Bnageer YactudHo BraseeT Xopo1o BiajieeT [MonHocThIO BrIAZCET TectoBblii | 3auer
9KOJIOTHYHOCTH H HaBBIKAMU 0OOCHOBAHHOTO HaBBIKAMH 000CHOBAHHOTO HaBBIKaMH 000CHOBAHHOTO HaBBIKAMH 000CHOBAHHOTO | KOHTPOJIb
0e30macHOCTh BBIOOpA KOHCTPYKIIIOHHOTO BBIOOpA KOHCTPYKIIFIOHHOTO BBIOOPA KOHCTPYKIIFIOHHOTO | BRIOOpa  KOHCTPYKIIFIOHHOTO
HCTIONB30BaHUS CHIPHECBBIX U | MaTepHalia st POU3BOJICTBA MarepHaa Jyis POM3BOJICTBA | MaTepHajia T TIPOU3BOJCTBA | MaTepHaiia Uil TPOHU3BOICTBA
SHEPTeTHYECKUX PECYPCOB B | W3ICIHS C ONTAMAIHHBIM W3IEIHS C ONTHMAITHHBIM M3MIEIHUS C ONTHMATBHBIM mMIes C  ONTUMAIGHBIM
MAaIIMHOCTPOEHUU YPOBHEM 3KCIUTYaTallHOHHBIX U | YPOBHEM 3KCILTYaTallMOHHBIX M | YPOBHEM JKCIUTYaTAllHOHHBIX U | YPOBHEM JKCILTyaTalMOHHBIX U

TEXHOJIOTMYECKHX CBOMCTB, TEXHOJIOTYECKHX CBOMCTB, TEXHOJIOTHYECKHUX CBOWCTB, TEXHOJIOTMYECKHX  CBOMCTB,

SKOHOMHYECKOH
11e71eCO00pa3HOCTH 1
0€E30ITaCHOCTH HCITOJIL30BAHMS

METOJIOB €T0 YIIPOUHEHHSI
(pa3ynpovHEHHs) C yIeTOM
TEXHOJIOTHYECKHX CBOMCTB 1
SKOHOMHYECKOM
11e71eco00pa3HOCTH

METOJIOB €T0 YIIPOYHEHUS
(pazymnpovHEeHwsT) C Y4ETOM
TEXHOJIOTHIECKIX CBONCTB 1
3KOHOMHYECKON
LIETIeCO00Pa3HOCTH

METOZIOB  €r0  YIPOYHSHUS
(pa3ynpouHeHus1) € y4eToM
TEXHOJIOTHYECKUX CBOICTB U
SKOHOMHYECKOM
1IeTIeCO00pa3HOCTH
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Ilnanupyemble  pe3yJibTaThI

CpencrBa olleHHBAHUS

o0y4eHust Kpurepuu oneHnBanusi pe3yJibTATOB 00y4YeHMsI

(moxazaresmn pe3yJIbTaToB 00y4eHust
JAOCTHKCHUSI 32/IAaHHOTO HEYIOBJIETB YAOBJIETB XO0pOILo OTJINYHO Texymuii | IIpomexyrouHas
YPOBHSI OCBOCHHUS KOHTPOJIb aTTecTalus
KOMIIETEeHIIHIT)
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4. Kommjiaekr KOHTPOJbHO-OLICHOYHBIX CPEACTB IO JTUCHUILJIMHE

CEBEPO-KABKA3CKAA I'OCYAAPCTBEHHA S AKAJIEMUA

Kagenpa _ TMullM
Bomnpocsl k 3auety

1. OcHOBHBIE KpUTEPUH OLIEHKU U BBIOOpa MaTepHaia.

2. Cramp  yraeponmuctas  KoHcTpykmmoHHas. Kmaccmpukamms mo  ['OCT,
o0o3HayYeHHe.

3. JlpeBecuHa.

4. Kpucrainmyeckoe CTpOCHHE METANIOB U KPUCTAIIIN3ALIUN.

5. JlerupoBannsie ctanu. Knaccugukanus no 'OCT, o6o3HaueHue.

6. Merainueckue CIIaBbl.

7. Ilnactuyeckas nedopmanuss METAUIOB U CIJIaBOB, MEXaHWYECKHE CBOMCTBA,

paspylieHue, BIUsSHUE HarpeBa Ha CTPYKTYPY.
8. ITlmacTmueckue mMacchl.
9. Xeneso u ero cmiaBsl. J{uarpamma coctosiaus. Crany.
10. [{BeTHBIC METAJUTHI U CILIABHI.
11.7Kene3o u ero cruiaBbl. Jluarpamma cocTosiHusl. UyTryHBI.
12. HemeTamin4eckrue MaTepyabl.

13. Teopus Tepmudeckoii 00paboTKH - a30BBIE MPEBPAICHHS B CIIaBaX JKele3a.

14. Mens u ee crutaBsl. Knaccuduxanusa no 'OCT, o6o3HaueHusI.
15. Tepmuueckast 06paboTka.

16. AIIFOMUHWI 1 €T0 CITIaBHI.

17. Xumuko-tepmuueckast o0padotka (XTO). A3oTupoBaHue.
18.Maruwuii u ero CIuUiaBhI.

19. Texnonorus TepMudeckoir 00pabOTKH.

20.TuTaH u ero CIUIaBhl.

21. Xumuko-tepmuueckas oopadorka (XTO). Hurporemenranus.
22.Cranu ¥ CIJIaBbl CTICUANIbHBIC.

23. Xumuko-repmuyeckas oopadorka (XTO). Llemenranus.
24.Ctanu U CIijiaBbl MAIIMHOCTPOCHHS.

25. KOHCTpYKIIMOHHBIE CTAJIHA U CIUIABHI.

26.KayecTBO MaTepualioB U €ro OICHKA.

27.MexaHUYeCKHe CBOMCTBA MaTepUasoB.

28.MeTo/bl onpeiereHHs TBEPIOCTH METAJUIOB.

29. dusndecKre CBOKWCTBa MaTEPHAIIOB.

30. Xumudeckre CBOMCTBa MaTEPHAIIOB.

31.CTtpoeHue MEeTaIIOB.

32. Kpucrannusaius MeTaIoB.

33.Tlomumopduzm.

34. JleekThl KpUCTAIUIMUECKOT'O CTPOCHUSI.

35.Haknen u pexpucTamin3anus.

36. [Inarpamma cOCTOSTHUS JKEJI€30yTIEPOTUCTHIX CIIIIABOB.
37.Knaccudukarus craiei.
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38. benbrii gyryH.

39.Ceppblii 9yTyH.

40. KoBkuif 4yTyH.

41. BBICOKOTIPOYHBIN YYTYH.

42.BnusHue yriaepojia u MpuMecei Ha CBOMCTBO CTaJIH.
43. Tepmuueckast oOpadboTka. OTKHT.
44.3akanka 1 OTIIYCK CTaJIH.
45.Kop0o31MOHHO-CTOMKHE CTaNH.

46.MeTobI 3aIUTHI OT KOPPO3HUH.
47.KapocToiikue 1 KaporpovHbIE CTAIH.

48. YTnepoaucThie MHCTPYMEHTATBHBIC CTaJIH.
49. HuzkonernpoBaHHble HHCTPYMEHTAJILHBIE CTAIIH.
50. beicTpopexyIIHe CTaIH.

51. MeramiokepaMU4ecKue TBEPIbIE CIIIaBhI.
52. ATfoMUHMI B €T0 CIIIaBHI.

53.Menb.

54.JlaTyHb.

55.bpomnza.

56. TekcTonur.

57.1lnactMacchl 06e3 HaOTHUTEIIS.

58. Pe3snHOBBIC MaTeprabl.

59. JIpeBecHBIi MITIOH.

60. Crexkio.

61.Kepamuka.

Kpurtepum ouenku:

OneHka «3a4TeHO0» BBICTABISETCS 3a INIYOOKO€ 3HAaHUE MPEILyCMOTPEHHOIO IpPOrpaMMoit
MaTepHuaa, COACPKALIErocs B OCHOBHBIX U JIOIIOJIHUTENIBHBIX PEKOMEHI0BAHHBIX JINTEPATYPHBIX
UCTOYHMKAX, 3a YMEHUE YETKO, JIAKOHMYHO M JIOTMYECKHM IIOCJIEOBAaTEIbHO OTBEYaThb Ha
IIOCTaBJICHHBIE BOIPOCHI, 32 YMEHHE aHAIM3UPOBATh W3ydacMblC SBJICHHUS B UX B3aUMOCBS3H U
JUAJCKTUYECKOM  Pa3BUTHHM, [PUMEHATb TEOPETHUYECKUE TIOJIOKEHUS IIPU  pPELICHUHU
IIPaKTUYECKHX 3a]1a4.

OneHka «He 3a4TeHO» - 3a HE3HAHUWE 3HAYUTENIBHOM 4YacTW MPOrpaMMHOIO MaTepuana, 3a
CYLIECTBEHHbIE OLIMOKHU B OTBETAX HAa BOIIPOCHI, 32 HE3HAHNE OCHOBHBIX MOHATUN AUCIUILINHBIL.
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CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHAS AKAJIEMIA

Kagenpa TMullM
3aIlaHI/IH JAJA TEKYIHEIro TECTOBOI0O KOHTPOJIA

1. Haxuen npezacrassier co6oti ... (OITK-7)
1.) ynpouHeHue MeTallIa IPH [IACTUYECKOM Je(OPMHUPOBAHUU
2.) ©3MEHEeHHe pa3MepoB U (GOpMbI TeTa MO JCUCTBHEM BHEIIIHUX CHJII
3.) oOpa3oBaHHE HOBBIX PABHOOCHBIX 3€PEH U3 J1e(hOPMUPOBAHHBIX KPHUCTAILIIOB
4.) npotiecc hopMHUPOBaHHS CYyO3epeH NP Harpese JaehOPMUPOBAHHOTO METalIa

MHorogasHbIii CIuIaB, KOMIIOHEHTBI KOTOPOTO IPAKTHYECKH HE PACTBOPSIIOTCS B TBEPIOM
COCTOSIHMH M COXPaHSIOT MHIMBHYaIbHBIC KPHCTAUINIECKUE PEIIETKH, TPEACTABIIACT
co6oii ...(OIIK-7)

1.) TBepaBIi pacTBOP 3aMEIEHHS

2.) XMUMHYECKOE COCTHHEHHE

3.) TBEp/bIii PACTBOP BHEIPEHUS

4.) cMech

[Ipu yMeHbIIIEHUH COACPIKAHUS YIIepoia B CTainu TBepaocTh ...(OIIK-7)
1.) yBenuuuBaeTcs, IIACTUYHOCTh — YMCHBIIACTCS
2.) ¥ IUTACTHYHOCTh YBEIUYNBAIOTCS
3.) ¥ IJIaCTHYHOCTh YMECHBIIAIOTCSI
4.) yMEHbBIIAETCs, MJIACTHYHOCTD — YBEITMYMBACTCS

1) IlemeHTAIMU TOBEPTAOTCS U3ICIUS U3 CTAIN C CoJep:kanueM yriaepoaa _ %.
(OITK-7)cBbiie 0,25

2) mo 0,02

3) mo 0,25

4) cebiue 0,8

[Tpu yBeTMUCHUH COJIEPKAHUS YTIIEPOia TBEPAOCTh MAPTECHCHTA B YTIICPOAUCTHIX
cramsx ... (OITK-7)

1) yMmeHbIIaeTcs

2) TIOBBIIIACTCS

3) CylIecTBEeHHO HE U3MEHSIETCS

4) u3MEHSETCS HEMOHOTOHHO

Tepmuueckas 06paboTKa, IPH MPOBEACHUU KOTOPOH CTajIb HarpeBaroT J10 MOJTHON
(ha30Boii IEpEKPUCTAITH3AIINH, a 3aTEM OXJIAXKIAIOT Ha BO3/AyXe, Ha3biBaeTcs . ..(OITK-7)
1) HOpMmanm3anuei
2) yiydIIeHUueM
3) HEeMoJIHBIM OT)KUTOM
4) BBICOKHM OTITYCKOM

Onpenenenue TBEPAOCTH 3aKaJICHHBIX cTalleil o MeToy PokBeiia mpon3BoauTCs

BJaBIMBaHKeM B oOpaser ... (OI1K-7)
1) crangpHOro mapuka (mkana C)
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10.

11.

12.

13.

14.

2) anMasHoro konyca (mkana C)
3) anmasHoro konyca (mkana B)
4) cranpHOrO 1mapuka (mkana B)

O603nauenue HRB cooTBeTcTBYET YUCITy TBEPAOCTH, ONIPEACICHHOMY 110 METOAY ...

(OTIK-7)
1) Poksemnna
2) Bukkepca
3) bpunemts
4) Illopa

TBepaplii pacTBOp yriiepoja B o-kenese HaspiBaercs ... (OIIK-7)
1) nepmutom
2) depputom
3) aycTeHUTOM
4) HEeMEHTHTOM

[Tociie eMeHTauu aeTaan 00baHo moasepraior ... (OIIK-7)
1) HOpMmanmu3auu
2) 3aKajke ¥ HU3KOMY OTITyCKY
3) HCKYCCTBEHHOMY CTapeHUIO
4) TepMHUYECKOMY YITYUIICHHUFO

WuTepBai Temiieparyp NepBUYHON KPUCTAIUIM3ALUH CIUIABOB CUCTEMBI <OKENe30 —
LEMEHTUT» onpeaensercs TuHusaMH ... (OITK-7)

1) nHMKBHIYC M CONBBYC

2) JMKBHIYC U COIUIYC

3) COMHMIYC U CONMbBYC

4) SBTEKTOMJHOTO U 3BTEKTHYECCKOTO MPEBPAIICHHSI

J7151 OBBIIIEHNST OKAITMHOCTOUKOCTH, KOPPO3UOHON CTOMKOCTH CTAJIBHBIX JIETANIEH UX

nozasepraiort ... (OITK-7)
1) HurpouemeHramm
2) Ilemenranuu
3) llmanupoBaHuIO
4) XpoMHPOBaHUIO

Tepmuueckas 00pabOTKa, 3aKIIOYAIOIIASACS B HATPEBE JO3BTEKTOMIHOM CTaH J10
temneparypbl Ha 30-50°C Bbiiie JuHUE AC3, BBIIEPKKE U OXJIAKIEHHUH C TI€YBIO,
HasbiBaercs ... (OITK-7)

1) HemoJHOM 3aKanKoif

2) HOpMayM3aImen

3) nuddy3HOHHBIM OTKUTOM

4) TIONHBIM OTKUTOM

Jnst ycTpaHeHHs. KPYITHO3EPHUCTON CTPYKTYPBI CTaIH MpoBosT ... (OTIK-7)
1) HOpManmu3aImo

2) yiydlIeHue

3) muddy3HOHHBINH OTKUT

4) peKpUCTALTU3AUOHHBIH OTKHUT

Jns uncroi Mmeau xapakrepHa ... (OITK-7)
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1) BbICOKas yJeibHas MPOYHOCTh

2) xopoiias KOPpO3HOHHAsI CTOWKOCTh

3) HM3Kas IIaCTHYHOCTH

4) xopoiiast 00pabaTEIBAEMOCTh PE3aHUEM

15. PeccopHO-TIPYKMHHBIE CTAU IOCIIE 3aKaJIKH 00bUHO moasepraroT ... (OIIK-7)
1) BBICOKOMY OTITYCKY
2) HHU3KOMY OTIYCKY
3) cpenHeMy OTIIYCKY
4) 006paboTKE X0J00M

16. Crura 116 nenecoobpa3Ho UCIHOIb30BaTh s H3rotoBieHus ... (OITK-7)
1) OTIMBOK CIIOKHOH QOPMBI
2) TOIMIMITHUKOB CKOJIbKEHHUS
3) pexyllero MHCTpyMEHTa
4) oOwmMBKH camoiieTa

17. Hauaya KpucCTa/UTM3alMU HA TUarpaMMe COCTOSIHUS HasbiBaeTcs unueil. .. (OI1K-7)
1) Conuayc

2) JlukBHIyC

3) DBTEKTHKH

4) PacTBOpHMOCTH

18. IlmoTHOCTH QHCIIOKAIMK B MeTaslie Bo3pacTaeT mpu ... (OI1K-7)
1) Pekpucramimzanuu
2) Ilnactuueckoii aedopmariuu
3) Omxure
4) OuucTKe OT MpUMecei

19. TToBepXHOCTHOE HACHIIICHHE CTATM OJHOBPEMEHHO YIIIEPOJOM U a30TOM B I'a30BOii cpelie
HasbiBaercs... (OIIK-7)
1) AsorupoBaHHEM
2) KapOonwurpamnueii
3) LlmanupoBanuem
4) HwurporeMmeHTaue

20. AsorupoBanue ctand nmpoBonsT npu temmeparype  °C. (OIIK-7)
1) 500-600
2) 850-970
3) 150-270
4) 1000-1249

21. CriocoOHOCTh CTallK K YBEJIMUYCHUIO TBEPIOCTH MpH 3aKaiike HasbiBaercs... (OI1K-7)
1) 3akaJuBaeMOCTBIO
2) IlpokanuBaeMOCTBIO
3) MerautyprudeckuM KaueCTBOM
4) JlucrepCHOHHBIM TBEPICHHEM
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22. Ilpu HOpMaNM3alKU CTallU €€ OXJIaXACHUE C TEMIIEpaTypbl HarpeBa MPOU3BOMISIT. ..
(OIIK-7)
1) BBoxme
2) B momorperom macie
3) C neusto
4) Ha Bo3myxe
23. llensio otmycka siBasiercs. .. (OIIK-7)
1) VYBenuyeHue npeaesaoB TEKy4eCTH M IPOYHOCTH
2) VYcrpaHeHHE 3aKaJOYHBIX HAPSHKEHHM, MTOBBIIICHHE BIA3KOCTH U TNIACTUYHOCTH
3) VYBenuueHHE 3aKATOYHBIX HAMPSKCHHUH, TIOBBIIICHUE BI3KOCTH M IUTACTUYHOCTH
4) CoxpaHEHHE BBICOKOW TBEPJOCTH U U3HOCOCTOMKOCTH

24. YyryH, BKIIOUYEHUS rpadura B KOTOPOM UMEIOT IUTACTUHYATYIO ()OPMY, OTHOCAT K ...
(OIIK-7)
1) Koskum
2) BbICOKOIPOYHBIM
3) Cepbim
4) bensiM

25. boree BBICOKOI MPOYHOCTHIO 00J1a1aeT YyT'yH C BKJIIOYCHHUSAMHU Tpaduta _ (HopMBL.
(OIIK-7)
1) IlapoBuaHoi
2) XJIOIbEBUIHOM
3) IlnactuHuyaToit
4) BepMUKYISPHOI

26. Coneprkanue yriaepoja B uyryHax cocrasisger  %. (OIIK-7)
1) 0,8-2,14
2) 2,14-6,67
3) 214-43
4) bonee 4,3

27. JlaTyHH — 3TO CIUIaBbl CHCTEMHI ... (OITK-7)
1) Menp — 1MHK
2) Menp — 0510BO
3) AnrOMHHHN — MeIb
4)  AMOMUHHR — KPEeMHHR

28. Cranp 12XH3A umeer cieayromuii npuMepHbIi xumudeckuit coctas (%):...(OIIK-7)
1) Vraepon — 0,12; xpom — 1; Hukenb — 3; a30T (HUTpUabI) — 10 1%

2) Yraepon — 1; xpom — 12; Hukenb — 1;a301 (HUTpHIBI) — 10 3%

3) VYruepon — 1,2; xpoMm — 1; HUKeNb — 3;5BJISIETCS KAUeCTBECHHOM

4) VYruepon —0,12; xpom — 1; HUKeNb — 3; ABJISIETCS BBICOKOKAYECTBEHHOM.
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29. JlypaaroMHHBI IPEBOCXOAST YHCThIA amfoMuHuit 1o ... (OITK-7)
1) DJeKTpONpPOBOAHOCTH
2) Ilpouynoctu
3) IlmactuuynocTu
4) Koppo3uOHHOI CTOHKOCTH

KpuTtepuu onenkmu:

- «OTJIMYHOY» BBICTABIISICTCS OOYYaIOIIEMYCs, €CJIM OH BBITIOJHIII MpaBuiIbHO 80%
3aJIaHuM;

- OLICHKA «XOPOIIIOY, €CIU 00YyJaIOIMMIC BBITIOJIHIII MpaBuibHO 70% 3a1aHuii;;

- OLICHKA «YJOBJIETBOPUTEIBLHOY», €CJIM 00yYAIOIIUNACS BBIMOIHUI MpaBUiIbHO 60%
3aJaHuN;

- OIIEHKAa «HEYJOBIIETBOPUTEIBHOY», €CIIM OOYYAIOUUNACS BBITTOJHII IPaBUIBHO
Mensbiie 60% 3amaHui.
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CEBEPO-KABKA3CKASI TOCY/IAPCTBEHHASI
AKAJIEMUS

Kadenpa_ «TMullM»

20 -20  y4eOHBIH roj
3aganus 1Jisi KOHTPOJILHOI padoThI

Ilo mucimruimae «MaTepruaiOBEJICHUEY)

Oo0yuawinuecsi BLIOMPAOT BAPUAHT MO0 NMocJjaeHel nudpe 3a4eTHON KHUKKH.

1.YTo Takoe snemeHTapHasi KpUcTajsinyeckas srueiika’?

2. YUTo Ha3BIBAIOT AJUIOTPOTIHEH WITH MTOJTUMOPPUIMOM?

3. Uro Takoe KpuTHYeCKas Temreparypa?

4. Ha3zoBure (u3nueckrue 1 MEXaHUYECKUE CBOKWCTBA METAJLIOB.
5. B ueM 3akiroyaeTcsl UCIIBITAHUE Ha pacTsKeHue?

6. JlaiiTe onpeaenenus oka3zareasiM MPOYHOCTH.

7. Ilepeunciure METOAbI HCCIEOBAHUS MAaTEPUATIOB.

8. Uto Takoe nuarpaMmMa COCTOSIHUS CIJIaBOB?

9. YUto Takoe JIMHUY JIUKBUyCA U COJMAYCa HA AUArpaMMe COCTOSIHUS Kene30—yriepoa?
10. Kakoii criyiaB Ha3bIBatOT SBTEKTUUYECKUM?

11. Yro Takoe LIeMEHTHUT, (heppuT, ayCTCHUT?

12. Kak oTnuyaroTcst CBOMCTBA Uyr'yHa OT CBOMCTB CTaJH?

13. HazoBuTe BUJIbI TEPMUUECKON 00OpaOOTKHU CTAIH.

14. O0BsicHUTE, UTO TAKOE OTIKUT TIEPBOTO M BTOPOTO poja.

15. B yem 3aknrogaeTcsi mpoLecc HopMallu3auu cTain?

16. Uto Takoe 3aKanka cTajiu?
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17. Yto Takoe oTIyck cranu?

18. HazoBute criocoObl NOBEPXHOCTHOIO YIIPOYHEHUS CTAJIH.

19. Kakue meTo1pl MOBEPXHOCTHOM 3aKajIKy Bbl 3HaeTe?

20. Kak ocyuiecTBiisieTcs 3aKajika TOKaMU BbICOKOM 4acTOThI?

21. HazoBuTe BUABI XUMHUKO-TEPMUYECKON 00pabOTKH.

22. Yto Takoe HEeMCHTalus, a30TUPOBAHNUEC U IUAHUPOBAHUC craau?

23. HazoBwute npouecchl nuddy3noHHoNi MeTau3ainuu. B ueM ux cyrs?

24. B yeMm 3aKiito4yaeTcsl ynpo4HEHUE MOBEPXHOCTHBIM IIACTUYECKUM J1e(hOpMUpOBaHHEM ?

Kpurepun oueHku:

>
>

- OYEHKA «(3aUMeHO» BbICMABNAEMCA 00YUawemycs, ecu
BBINOJIHCHHBIE 33JJaHUs IIPEACTaBIECHbl B YCTAHOBJIEHHBIE CPOKH, B ITIOJIHOM 00BbEME, HE
TpeOyIOT NONOIHUTEILHOIO BPEMEHH Ha 3aBEPILICHHUE;

co0utro1eHbI TpeOOBaHUS, IIPEIBSIBIAEMbIE K KOHTPOJIbHBIM paboTaM;

JACMOHCTPUPYIOTCA TCOPECTUYCCKUEC 3HAHUA, IIPAKTUICCKUE HABBIKU U YBEPECHHOC UX
IMPUMCHCHUE IIPU PCUICHUHN THUIIOBLIX 3a/1a4;

OTCYTCTBYIOT TpYyOBIC OIIUOKH;
JUISL BBIPQKEHHSI MBICIICH HE MCIIOIB3YeTCs YIPOIIEHHO-TIPHMUTHBHBIH SI3BIK;

JIOTUYCCKHU U JICKCUYICCKHU I'PAaMOTHOC U3JIOKCHUC,

- OUEHKa «He 3aUumeHo» 6vblcmaeiAaenics 06}/1{61101/1/;6]1/1)/0}1, eciu

>

YV V V VYV VY

paboTa He cjaHa B CPOK WIIM UMeeT OOJIbIIOE YKCIIO OIUOOK

pabota oopmiicHa B BBICIICH CTEIICHH HEOPEKHO;

NPY 3aIIUTE 00YUYAIOIIUNACS IEMOHCTPUPYET CYIIIECTBEHHOE HEMIOHMMAHUE MTPOOJIEMBI;
HE cMOT CPOPMHUPOBATH MPAKTUYCCKHUE HABBIKK paOOTHI IPH PELICHUU TUIOBBIX 3a3/1a4;
HEKOPPEKTHO UCIIOJIb3YEeT TEPMUHOJIOTHIO;

Hapymaet TpedoBanus [[OCT 7.32-2001.
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5. METOANYECKHUE MATEPHUAJIBI, ONPEJAEJAIOLIUE
HNPOLHEAYPbI OUEHUBAHUA KOMIIETEHIIUHN

Ne OneHouHoe [Ipouenypa oneHuBanus (METOAMUECKUE PEKOMEHIAIUN )
ILI1. CPEJICTBO
1. | Tectn SBIIAIOTCS. TpocTeimieil ¢opMa KOHTpOJIA, HampaBieHHas Ha

IIPOBEPKY BJIQ/ICHUS TEPMHHOJIOTMYECKUM anmnapaToM,
COBPEMEHHBIMHU MH(POPMALMOHHBIMU TEXHOJIOTUSIMU U
KOHKPETHBIMU 3HAHUSAMH B 00nactu (yHIaMEHTAJIbHBIX H
OPUKIAAHBIX JUCHMILIMH. TecT cocTOMT U3 HEOOJbIIOro
KOJMYECTBA JJIEMEHTAPHBIX 3a/Jay; MOXKET IPEJOCTaBIATh
BO3MOKHOCTh BbIOOpa W3 IEpeYHs OTBETOB; 3aHUMAET YacTb
yuebnoro 3austus (10-30 MHHYT); mNOpaBUIbHBIE pPELICHUS
pa3buparoTcs Ha TOM >K€ MM CJIEIyIOIEM 3aHATHUH; 4acToTa
TECTUPOBAHUS ONPEACIACTCS NIPEenojaBaTeaeM

2. | 3auer CIIy’)KUT (POPMOIl NMPOBEPKU KauecTBa YCBOEHHS OOYYarOLUIMMMUCS
y4eOHOro MaTepuaia

Janable  (GOpMBI KOHTPOJISI OCYIISCTBISFOTCSI C TPHUBICYCHHEM Pa3HOOOPa3HBIX
TEXHUYECKUX CpencTB. TeXHMUYecKHe CpeIcTBa KOHTPOJII MOTYT COJEpXkaTb: MPOrpamMMbl
KOMITBIOTEPHOT'O TECTUPOBAHUS, YIeOHbBIE 321241, KOMILICKCHBIE CUTYallMOHHBIC 3aaHNs.

B nmnonsATHE TEXHHWYECKHX CpPEACTB KOHTPOJS MOXET BXOAUTh 0OOpYJOBaHUE,
UCTIOJIb3yeMOe 00YJaromUMCs TP MPAKTHYECKUX padoTax M MHBIX BUAAX paboT, TpeOyromux
IPAaKTUYECKOI0 MPUMEHEHMs 3HaHMW M HABBIKOB B Y4e€OHO-IPOM3BOJICTBEHHOM CHTyaluw,
OBJIA/ICHUS] TEXHUKON SKCIIEPHMEHTA.

OnHaKoO KOHTPOJb C IPUMEHEHUEM TEXHUYECKUX CPEACTB UMEET PsAJ HEJAOCTATKOB, T.K.
HE TI03BOJIIET OTCICAWTh HMHIUBUAYaJIbHBIE CIIOCOOHOCTH W KPEAaTUBHBIA TMOTCHIHA
oOyuaroiierocsi. B 3Tom oH ycTymaer MUCbMEHHOMY M YCTHOMY KOHTpouto. Kak mokasbiBaer
OTIBIT HEKOTOPBIX BY30B - TEXHUYECKHUE CPEJICTBA KOHTPOJIS JOJDKHBI COIIPOBOXKAATHCS YCTHOM
Oeceiol ¢ Mperno1aBaTeyieM.

WNudopmannonnsie cucreMbl U TexHonoruun (MC) ouneHuBaHus KadyecTBa Y4eOHBIX
JNOCTIDKEHUH ~ OOyYaromuxcsi — SIBISIOTCS  B&XXHBIM ~ CETMEHTOM  MH(OPMAIMOHHBIX
00pa30BaTeNbHBIX CUCTEM, KOTOPBIE MOJY4aroT BCe OOJblIee pacHpOoCTpaHEHHE B By3ax IMpH
COBEpUICHCTBOBAHUU (MH(pOpMaTH3alMu) 00pa3oBaTeNbHbIX TeXHOJOrui. IIporpaMMHbIif
UHCTpYMEHTapHil (000JI0UKa) TaKMX CUCTEM B PEXHMME OLIEHUBAHUS M KOHTPOJS OOBIYHO
BKITIOYAET: DJIEKTPOHHBIE OOYyYaroIIMEe TECTBhI, DIIEKTPOHHBIC AaTTECTYIONIME TECTHI,
3JIEKTPOHHBIN MPAKTHUKYM H JIp.

DNEeKTPOHHBIE 00yUaroIINe U aTTECTYIOIINE TECTHI SBISIOTCS YPPEKTHBHBIM CPEICTBOM
KOHTPOJIS pe3yJabTaToOB 00pa30BaHMs HA YpOBHE 3HAHUHN M MOHUMaHMS.

Pexxum oOydaromiero, Tak Ha3bIBAEMOTO PENETHIIMOHHOTO, TECTHPOBAHUS CITYXKUT,
OpeXx/e BCEro, A H3y4yeHHs MaTepuajoB TUCHMIUIMHBI M TOATOTOBKE OOyyaromerocs K
aTTECTYIONIEMY TECTUPOBAHHIO, OH TTO3BOJISIET O0YJAOMIEMYCs JIyUIlIe OIICHUTh YPOBEHb CBOUX
3HaHUH M ONpEeAeNUTb, KaKHe BOMPOCHI HYXIAIOTCS B JIOMOJHUTENBbHOW mpopaboTke. B
oOydaroleM pexkruMe oco0oe BHUMaHHE JOJDKHO ObITh yNelneHO (OpMHPOBAHHUIO HAlIOTa
MOJIb30BATENsl C CHUCTEMOM, MyTeM 3a/aHusl BApUAHTOB PEAKIMHM CHCTEMbl Ha pa3InyHbIE
NeMCTBUSL 00ydJalonIerocs MpHU MPOXOXKISHHH TecTa. B pe3ynbrare oOecrieunBaeTcs BHICOKAS
CTETEeHb HMHTEPAKTUBHOCTU OHIIEKTPOHHBIX YUEOHBIX MaTepHalioB, MpU KOTOPOH cucrema
NPEJOCTABISIET O0ydYaromeMycsi BO3MOXXHOCTH aKTHBHOTO B3aMMOJICHCTBHS C MOJYJIEM,
peanu3ys o0yJaromuil JUaor ¢ 1eJbl0 BBIPA0OTKU Y HEero Haubosee MoJIHOTO U aJeKBaTHOTO
3HaHUS CYITHOCTH M3y4aeMOro MaTeprasa

ATTecTyrolee TECTUPOBaHHME 3HAHUN OO0ydYarolmuxcs MpeJHa3sHaueHO I KOHTPOJIS
YPOBHSI 3HaHUH W TO3BOJIIET aBTOMAaTU3UPOBATh MPOIECC TEKYIIETO KOHTPOJISI YCIIEBaMOCTH,
a TaKxKe IPOMEKYTOUHOU aTTeCTallHH.







