MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALINN
(benepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEXKACHUE BBICIIEr0 00pa30BaHMs
«TONBATTUHCKUMI TOCYIapCTBEHHBIN YHUBEPCUTET»
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(uHOeKC OUCYUNIUHbL)

PABOYASA TIPOIT'PAMMA JUCHUIT/IMHBI

MarepuanoseneHue

(HaumeHoB8anue OUCYUNTUHDL)

110 HalIpaBJICHUIO IOATOTOBKHU
18.03.02 DHepro- u pecypcocOeperaroniye mporecchl B XUMUIECKONW TEXHOIOTHH,

He(pTEeXUMUU U OMOTEXHOJIOTHUH

HaIpaBJIeHHOCTH (MTPOQUIIB)

PaHI/IOHaHBHoe IMPpHUPOAOITIOJIB30BAHUC, PCHUKIIMHI U YTHJIIN3alOA OTXO10B

dopma oOydeHUsl: O4dHast

"o Habopa: 2020
O6mas Tpynmoemkocts: 4 3ET

Pacnpenene}me YaCoB JUCHUIIJIMHBI IO CEMECTPpaM

CemecTtp 4

®opma KOHTPOJIA 3a4er WUtoro
Bun 3ansaruit
Jlextum 18 18
JlaGopaTopHble 16 16
[TpakTnyeckue 18 18
Pykosoacrtso: PI'P - -
[TpomexyTouHas arTecTanus 0,25 0,25
KonraktHas pabota 52,25 52,25
CamocrosTenbHas paboTta 55,75 55,75
KonTponb = -
Hroro 108 108




Pabouyto nporpamMmmy cocraBuia:
JIOTIeHT, KaHauaat ¢us.-mat. Hayk, [Tonosa JI.U.

(Ooaoxcnocms, yuenoe 36anue, cmenenv, Pamunusa U.0.)

PeuiensupoBanue paboueit mporpaMmbl JUCHUTIITUHBI:

OtcyTtcTByeT

Penenzenr

(OondcHocms, yueHoe 38anue, cmenerv, @amunus U.0.)

PaGouast mporpamMmma nucuuIinHel coctapiieHa Ha ocHoBaHuM @I'OC BO u yyebHOTO
mIaHa HampapieHuss mnoarotoBkd 18.03.02 Duepro- um pecypcocOeperaromiue
MPOIIECCHI B XUMUYECKOW TEXHOJIOTHH,

HepTEeXUMUU U OMOTEXHOJIOTUH

Cpoxk peiicTBusi pado4eil NporpaMMsbl AMCOMIIMHBI 10 « 31 » aBrycra___ 2024r.

COI'JTACOBAHO
3aBenyrouuii kadenpoit

«XUMHYECKask TEXHOJIOTHSI U PECYPCOCOECPEIKEHHE)
«_» 20 T. M.B.KpasuoBa

(noonucw) (A.0. Damuaus)

YTBEPXIEHO

Ha 3aceganun Ka(beﬂpm «HaHOTCXHOJ'IOFI/II/I, MaTCpPUAIOBECACHUC U MCXAaHUKA»

(mporokon 3acenanusi Nel ot « 31 » 08 2019)r



1. Ilean ocBOeHUs TUCHUILIHHDI

LIGJIB OCBOCHHMA AWCHUINIIMHBI — IIO3HAHWC IIPUPOABbI U CBOMCTB MaTCcpUuaoB,

SaKOHOMepHOCTeﬁ HNX U3MCHCHUA IIPpH BOBI[GﬁCTBPIH Pa3INYHbIX (1)aKTOpOB, a

TaKk K€ CII0COOOB MpUuaaHuA OCOOBIX CBOWCTB MartcpualiaM

3 PEeKTUBHON AKCIUTyaTallUH.

2. Mecto nucuumiauibl B ctpykrype OITIOII BO

UL UX

HI/ICHI/IHHI/IHBI U IIPpaKTUKHW, Ha OCBOCHHUHN KOTOPBIX 6a31/1pyeTc;1 JaHHas JUCHHUIIIIMHA:

du3uKa, XUMHUSL.

HI/ICHI/IHHI/IHBI " IIPAKTHUKH, IJId KOTOPBIX OCBOCHHC HaHHOﬁ JUCITUITIIMHBI HGO6XO,I[I/IMO KaK

npeanecTByomee: "IIEeKTPOTEXHUKA U

"

ANEKTPOHUKA, ",

"OOmas XuMHYECKas TEXHOIOrus",

"mpIiecchl ¥ amnmaparbl B XUMHAYECKOH TexHomoruu u OomorexHosoruu", "[Iporecchl u ammaparbl

3allUTHl  OKpYXKaroIIen cpeabl”,

"XUMHUYECKOE CONPOTUBJICHUE MAaTEpUaIOB W 3allluTa OT

kopposun", [ToarorToBka K mporierype 3auThl U npoueaypa 3amutsl BKP.

3. Ilnanupyembie pe3yabTarbl 00y4eHHUs

dopmupyemble U
KOHTPOJINpYeMble
KOMIIETEHIM U

Nuaukaropsl
MOCTHKEHUA
KOMIIeTeHIUii

(K01 ¥ HAUMEHOBAHUE)

IInanupyemble pe3yJibTaThl
o0yueHust

OIIK-2

CIIOCOOHOCTBIO HCIIOJb30BaTh
OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCIUIUIMH B
NpoPECCHOHAIBHOW ~ JIeITEeIIbHOCTH,
NPUMEHSITh METO/IbI MATEMaTHUECKOTO
aHajgn3a " MO/ICJTUPOBAHHUSI,
TEOPETUYECKOTO u
BKCI'IepI/IMGHTaJ'IBHOFO HCCIICAOBAHUA

3HaTh: OCHOBHbIE
3aKOHBI E€CTECTBEHHOHAYYHBIX
IUCIIAIUINH, METO/IBI
MaTeEMaTHYECKOTO aHaIm3a,
TEOPETUIECKOTO 51
HKCIIEPUMEHTAJIBLHOTO  HCClIe-
JIOBAHMUS, OCHOBHEIE
KOHCTPYKIIMOHHBIE
MaTepuaibl, TPUMCHSCMbIC B
obnmactu  mpodeccruoHaIbHON
JESITEIILHOCTH.

YMeTs:
OCHOBHBIE
CCTCCTBCHHOHAYYHBIX
JUCITUTLIAH B
po¢eCCHOHATBHON
JESITEIbHOCTH, MIPUMEHSITh
METOAbI TECOPETHYCCKOI0 U
AKCIIEPUMEHTAILHOTO
WCCJICTOBAHMS

HCIIOJBb30BaTh
3aKOHBbI

Brnanets: METOJaMU
TEOPETHYECKOTO "
HKCIEPUMEHTAIBHOTO

UCCIECIOBAaHUS  MaTEepPHAJOB,
HaBbIKaMU BbIOOpa
MaTepualioB B




npo¢eCCHOHATBHON
JIESITEIIbHOCTH




4. CTpyKTYpa U coJepkaHue JUCUMUILIMHbI.

MarepuanoBeaeHue
Bup @
Mopnyas | yueono | Haumenoanue tem 3anatuii | Cemect | O0bem, HHurepak OPMBI TEKYIIEro
9 N Banasl KOHTPOJISAA (HAUMEHOBaHUe
(pasaen) i (yueoHo¥# paGoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI
Monyie 1 [Jlek 1 | CymHocTs HayKu 4 2 Bormpocs! k 3auery
MarepuaioBeneHus. Moneinb 1,2
OIMKHETO B3aUMIEHCTBHUSA aTOMOB
AmMop(dHBIe 1 KpUCTATUITMIECKHE
Tena.
Monyine 1 [JIab 1 | AHanmu3 KpUCTaUIMYECKOTO 4 2 5 Kommurekt 3aganuii  i1.p. 1
CTPOCHU MCTAJIJIOB U CIIJIAaBOB.
Ocuosusle Tunbsl KP u nx
XAPAKTCPUCTUKHU.
Mogyns 1 [1Ip 1 WNunexcsl Muniepa. 4 2 5 Kommekt 3aganuit ais [p 1
NupunupoBaHue aTOMHBIX
IJIOCKOCTEN U HAIIPABJICHUH.




Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHHUE
OLIEHOYHOI0 CPeACTBA)

Mogyns 1

Jlek 2

IIpupona B3aUMOJICUCTBUS
YacTHIIL. Honnas u
MeTaJlJInyecKas CBSI3U.
XapaxTepHbIe 0COOCHHOCTH,
ycioBus oOpa3oBanus. JJoHOpHO-
aKUENTOPHBIN MEXaHU3M
o0Opa3oBaHUA KOBaJICHTHBIX
CBsI3€H. MexxMonekysipHOe
B3auMoeicTeue. CBa3p Ban-

nen-Raanrca

Bormpocs! k 3auery

3,4

Jlex 3

JleeKThI KPUCTATUTMYECKOTO
CTPOGHUS: TOUCUHBIC, TNHEHHBIE,
MMOBEPXHOCTHBIE. METAIJIOB U X
BJIMSIHUE HA QU3MUYECKHE U
MEXaHUYECKUE CBOICTBA.
3aBHUCHUMOCTh PABHOBECHOM
KOHIICHTpAIINH BaKaHCHUH OT
temmeparypsl. Juddyszus.
Mexaam3mel tuddysuu. [lepsoiid u
BTOPOH 3aKoHbI DUKa.

BOHpOCBI K 3a4CTy

5,6,7




Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHHUE
OLIEHOYHOI0 CPeACTBA)

Mogyns 1

JIab 2

Makpockonuyeckuii 1
MHUKPOCKOIIMYECKUI aHAIIN3
CTPYKTYPBI METAITNUYECKUX
MaTEepHaNOB.

KowmrmuiekT 3aganuii x j1.p. 2

Mopyns 1

IIp 2

HcnbiTanus Matepuaiion
OJIHOOCHOE PaCTsDKEHUE J10
paspseiBa. OnpeneneHue
XapaKTePUCTUK MPOYHCTH U
MJIACTUYHCTH.

Komnnexr 3ananuii ais [p 2

Monyis 1

Jlex 4

Bmmsnaune
TUCTOKALINHN Ha
MIPOYHOCTHBIE CBOIicTBa
KpHUCTaJlIa. OcHOBHBIE
MEXaHU3MBl M 3aKOHOMEPHOCTH
TUTACTUYECKOH edopMaIum.

Hucnokaruu.
TUIOTHOCTH

BOHpOCBI K 3a4CTy

8,9,10,11,12

Monyis 1

JIa6 3

HWcnwiTanus
TBEPAOCTH

MaTepuajoB  Ha

KowmriekT 3aganuii K j1.p. 3




Bun

®opMbI TEKYLIETO

Monayab | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0bem, Hurepak
9 N Banasl KOHTPOJISA (HAUMEHOBaHUeE
(pasaen) i (yueoHo¥i paGoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI
Mopnyns 1 |1Ip 3 UcnpiTanust  MaTepHaioB  Ha 4 2 5 Kowmrmext 3amanwmii as [p 3
YCTAJIOCTHYIO IPOYHOCTb.
Jlab 4 UcnplTanuss ~ MatepuanoB  Ha 4 2 6 KowmruiekT 3aganuii k 1.p. 4
YAapHYIO BSI3KOCTh
IIp 4 MexaHn3Mbl paspyLeHHs. 4 2 6 Kommnekr 3agannii nis [p 4
Xpy1koe, BSI3KOE,
KBa3UXPYIKOE, BSI3KO-XPYIIKOE,
CMEILIaHHOE, YCTaJIOCTHO®
paspyuieHre. AHaU3 OPHYHH
paspyleHus JleTanen 51

KOHCTPYKII.




Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHHUE
OLIEHOYHOI0 CPeACTBA)

Mogyns 2

Jlex 5

TepmonuHaMIYECKHUE OCHOBBI
(hazoBbIx npeBpamieHuii. [loHsTHS
CUCTEMa, CIIaB, (ha3a, KOMIIOHEHT,
MEXaHUYeCcKast CMech. | oMoreHHas
Y TeTepOreHHas KPUCTAJLTU3AIINH.
KpI/ICTaJ]J'II/I?;aHI/Iﬂ YUCTHIX METAJIJIOB.
MexaHu3MBI 3apOXKACHUS U POCTa
kpucramuntoB. Kpuseie Tammana
MoauduimpoBaHue CIUTaBOB.

Bormpocs! k 3auery 19,20,23,24.27

Monys 2

JIab 5

ITocTpoenune nquarpammsbl
COCTOSIHHSI CILIaBa TEPMUUYECKUM
METO0M

Kommekr 3aganuii k j1.p. 5

Mopyns 2

IIp 5

Pacuer AuarpamMmm COCTOAHUA
JABYXKOMITOHCTHBIX CUCTEM.
Onpez[eneHHe XHUMHUYECCKOT'O
cOCTaBa U 00BEMHOI'0 COOTHOIICHUS

das.

Kommnekr 3apannii miist Ip 5




Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHHUE
OLIEHOYHOI0 CPeACTBA)

Mogyns 2

Jlex 6

CmmaBel. Da3sl B METaIIITHYECKHAX
cmiapax.®a3pl B cruiapax. YucToie
KOMITOHEHTHI, TBEPABIC PACTBOPHI,
XUMHYCCKHE COCTUHECHUS,
MPOMEKYTOUYHBIE (ha3bl. Y CIOBHUS
CYLIECTBOBAHUS HEOTPAHUUEHHOMN
PacTBOPUMOCTHU B TBEPAOM
cocrostaun. [IpaBwio a3 ['mbo6ca.

Bomnpocs! k 3auery 21,22

Mogyns 2

JIek 7

JuarpaMMbl COCTOSTHUS
JIBYXKOMIIOHEHTHBIX CHCTEM.
[IpaBuiia KOHOBI.

Bormpocs! k 3auery 25,26,28

Monys 2

JIab 6

AHanu3 1uarpamMmm COCTOSTHUSI.
®Da30BBIN U CTPYKTYPHEIH pa3oop.
3.

KommiekT 3aganuii x 1.p.6

Mogyns 3

IIp 6

Amnanm3 (a3oBbIX MIpeBpaIIeHni B
CTaJISIX TIPU OXJIaKACHUH.
ITocTpoeHne TepMUIECKIX KPUBBIX
oXJaxJeHus. BrusHIe conepxaHus
YIIEpo/a Ha CTPYKTYpPY U CBOMCTBaA
CTaJIeH.

Kommnekt 3aganuit as [p 4

10



Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHHUE
OLIEHOYHOI0 CPeACTBA)

Mogyns 3

Jlex 8

DIIEKTPOXUMHYECKAS u
XUMHYECKas KOppO3us
MeTauioB. CyIIHOCTH SBJICHUH,
CHOCOOBI 3aIIUTHI OT KOPPO3HH.
KopposuonHnocToiikue u
JKaPOCTOMKHE CTaIU U ITOKPBITHS.

Bomnpocs! k 3auery 34.35

Mopyns 3

IIp 7

BinsiHue nerupyronmx 3J1eMeHTOB
Ha (pa30BBIC MPEBPAILCHUS B CTAJISX.
Knaccudukarys nerupoBaHHBIX
craneil. CreruaibHbIe CTalld U
CIIJIaBBbI.

Komnnexr 3ananuii nis [p 7

Mogyns 3

JIab 7

UccnenoBanue cTpyKTyphl
YIJIEPOJUCTBIX CTaJIeH B
PaBHOBECHOM COCTOSIHUHM METOJIOM
MHUKpPOaHaIU3a.

Komnnexr 3aganuii k ja1.p. 7

Mogyns 3

Jlex 9

TpeboBanus, NPEIbIBIAEMBIC K
KOHCTPYKI[THOHHBIM MaTepHaIaM.
OCHOBHBIE KJIACCHI
KOHCTPYKITHOHHBIX W UHCTPY-
MEHTAIILHBIX MaTEPHAJIOB.
O06aacTy MPUMEHEHHUSL.

Bormpocs! k 3auery 36,37,38.

11



Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHHUE
OLIEHOYHOI0 CPeACTBA)

Mogyns 3

JIa6 8

HccnenoBanue cTpyKTypbl O€NbIX U
rpaUTH3UPOBAHHBIX YyTYHOB
METOJOM MUKPOAHAJIN3A.

KowmrmiekT 3aganuii x j1.p. 8

Mogyns 3

IIp 8

Knaccudukamms u MapKupoBKa
KOHCTPYKIIHOHHBIX MaTepUajIOB.
OCO00EHHOCTH CBOMCTB, 00JIacTH
IIPUMCHCHUA

Kommext 3ananuit aiis [p 8

Monyns 3

Ip9

Knaccudukaius 1 MapKupoBKa
WHCTPYMEHTAIBHBIX MaTEepPHAJIOB.
OC00EHHOCTH CBOMCTB, 00JIacTH
IPUMEHEHUS

Kommnekr 3aganuii ais [p 9

Monayns
1-3

Cm.p.

CamocrosTenbHas pabora 1mo
U3YUYCHHIO CTHICIUATbHON
JUTEPATYPHI U OPOPMIICHUIO
J1a00PATOPHBIX U MPAKTUUECKUX
pabor.

55,75

Monayns 2

ITA

HpOMe)KYTO‘-IHaH aTTeCTanuAa

0,25

12



Bun
Monayab | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0bem, Hurepak @opmbi Teky1ero
9 N Banabl KOHTPOJISAA (HAaUMEHOBaHUE
(pasaen) i (yueoHo¥i paGoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI
Monyib [ToceniaemMmocTh 4 10
1-3 bb
Monaynb AnkeTnpoBaHue 4
1-3
Monyinb Tect utorossiii 4 2 100 HToroBoe TecTupoBaHue
1-3
Hroro:; 108 100+100

Cxema pacuera UTOroBOro 0asia aiasi ouHoil ¢opmbl o0ydenusi: (Tekymmid pedTHHr + pe3yjbTAT UTOrOBOIO TeCTUPOBaHMs)/2+
bb(ecsim BB npexycMoTpensr)

13



5. O0pa3oBaTre/ibHbIC TEXHOJIOTHH.

[Ipu wm3ydenunm Kypca «MaTepuajaoBeJeHNE»  HMCIOJB3YIOTCS  CIICAYIOIIHE
00pa3oBaTeIbHbIE TEXHOJIOTHU:

- TEXHOJOTUM TPATUIIMOHHOTO O0O0ydeHHss B (opMe JEKIHM, Ja0opaTOpPHBIX,
MPaKTHYECKUX PabOT U CaMOCTOATEILHOM pabOThI CTYJIEHTOB;

- TEXHOJIOTHs OaTbHO-PEHTHUHTOBOM CHUCTEMBI OIIEHKH YCIIEBAEMOCTH CTYACHTOB,
BKJTFOYAsi TECTUPOBAHUSA KaK (hOPMYy KOHTPOJIS 3HAHUH CTYICHTOB.
-HH(POPMAIIMOHHBIE TEXHOJOTUU (BH3yaJIbHBIE JICKIIHH C HCIIOJIb30BaHHEM
MPE3CHTAIMOHHOTO METO/Ia O0YUEHHS).

- 3JIEMEHTHI MPOOJIEMHOr0 OOy4YEeHHUsI B BUJE HAJIMYHUs BOMPOCOB MPOOJIEMHOTO
XapakTepa B MPaKTHYECKUX U JabOpaToOpHBIX paboTax | TpeOOBaHMI aHaIM3a
MOJYYEHHBIX PE3yJIbTATOB C MOCIEAYIOIUIUM BBIBOJOM MO SKCIEPUMEHTAIBHBIM U
pacUeTHBIM JJAHHBIM.

6. MeToguyeckue yKa3aHusi M0 OCBOECHHIO U CUMIIIMHBI

Mertoauueckue peKOMEHJAUU CTYAEHTY M MPENoJaBaTeNl0 H3JIOKEHBI B
METOJMYECKUX YKA3aHUSIX K J1a0OpaTOpPHBIM paboTaM:

1. YyeOHOe mocoOue AJis BBHITTOJIHEHHS JIA0OPATOPHOTO MPAKTUKYMa 110 KYpCy
«MarepuanoBeeHre» sl TEXHUYECKUX HAIIPABJICHHUM MOJTOTOBKH
0akanaspos/ I'.B. KneBuos [u np.]. — Tonbstu: TI'Y, 2016.- 170 c.

7. OneHo4YHbIE CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa konTposupyemoi

HaumenoBanue
Cemectp KOMIIeTeHIIUM (WJIN ee
OIIEHOYHOI0 CpeCTBAa
YACTH)
4 OIIK-2

Tectosble 3amanus: NeNe 1-500
JIa6 p.Ne 1-8,ITpakr.p.Nel-9
Bompockr k 3auety: NoNe 1-38

7.2. TunoBble KOHTPOJIbHbIE 32JAHNUS UM HHbIE MATEPHAJIbI, HeOOX0AUMbIE JJIst
TEeKYIero KOHTPOJIst



B w

7.2.1. KomiuiekT 3aannii k sadoparopHoii padore.

Tema: «Turbl KpUCTANIMYECKUX PEIIETOK U UX OCHOBHBIE XapaKTEPUCTUKI
A) OpopMuUTH OTYET O TeME JIA0OPATOPHOU PAbOTHI.

b) BeimoHuTh 3a1aHus K 1abopaTopHO padoTe.

[110CKOCTh B KYOHYECKOM KPHCTAJIC OTCEKAeT Ha KOOPANHATHBIX OCSX OTPE3KH, PaBHbIC a; 2B,
c. Onpenenuth kpuctawtorpadpuueckue nuaekcol miockoctu (hkl)?
[TocTpoiiTe mpocTpaHCTBEHHOE M300pa)KeHUE IIOCKOCTEH (HAa MpuMepe Ky0a), MMEroIuX

kpucramorpaduueckue uugekcsr (110); (111); (112); (321); (110); (111); (111).
Onpenenute CUMBOJI HallpaBjeHuUs, Tpoxoasmero yepe3 Touku (0, B/3, ¢/3).
[TocTpoiiTe MPOCTPaHCTBEHHOE U300paKeHHE CIIeIyIOIMX HanpasieHuid B kyoe [100]; [010];

[001]; [100]; [010]; [001]; [110]; [101]; [011]; [114]; [114]; [114]; [111]; [112]; [124];
[1117]; [111]; [211]; [311].

[ToncuuTaiiTe 4uciO aTOMOB B siYelkU U KoopauHanmoHHoe yucio it OLK u 'K u I'TIY
pEIIETOK.

B) Bemonnuthk 5 3agaHuii U'TOrOBOro TeCTa.
Bapuanr 1 (u eme 10 BappaHTOB TECTOB)

1. K c10%HBIM KpUCTAIIINYECKUM pelIeTKaM OTHOCAT ...
1. KpuctayMyeckue KyOu4eckue penieTku

2. pemeTKu ¢ OOJIBITUM KOJTUYECTBOM aTOMOB
3. peleTKy, y KOTOPBIX Ha JIOJ0 AJIEeMEHTApHON SYEHKHU MPUXOIUTCS 00Jiee OJJHOTO aToMa
4. pemieTKu, y KOTOPBIX Ha JOJI0 dJIEMEHTAPHOU STUYEHKH MPUXOJAUTCS OJTUH aTOM

2. BribepuTe cooTBeTCTBYIOMME Xapakrepuctuku 11 I LK pemerku:
l.a=b=c; a=Pp=y=902; K=12;x=0,74

2.a=b=c; a#B=y=907; K=8;x=0,68
3.a=b#c;, a=p#y; '=12;x=0,74
4. a=b#c; a=B#y; K=12;x=0,56

3. Ykaxkute 0003HaYCHUS TUIOCKOCTH B HHIEKcaXx Muiepa .

1. (1'10)
v 2. (101)
e S 3. (011)
et 4 4. (110)
% —
ST

"
. —_— -~
-7 > 4. Yxaxute Muaexcel Muiepa st HaripaBieHUs
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1. [112]

2. [221]
3. [212]
4. [121]

5. CBoiicTBO, 3aKiroyarolieecs B HEOAHOPOJHOCTU CBOMCTB MaTepuala B pa3IU4HbIX
KpHcTayiorpau4eckux HalpaBIeHUAX, Ha3bIBAETCH ...
1. u3zoTponus

2. aHU30TpONUS
3. TekcTypa
4

. TmomuMophu3m

7.2.2. KoMIUIeKT 3alaHuii K J1a00paTopHOi padoTe.
Tema: «Makpo U MUKPOCKOIIMYECKHI aHAJIU3 CIUIABOB)
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) BeimonnuTk 3amanus kK 1abopatopHoii padbore.

1. ITpurotoButh Makpouuiid. BeisBuTh Ha Makpouumde nedeKThl, HAPYIIAOIINUE CIUIONIHOCTD
MeTajuia, JTUKBAIUo cepbl U (ocdopa, CTpoeHne JTUTON CTaJIM, BOJIOKHUCTYIO CTPYKTYpPY U T.JA. H
3apUCOBAThH UX.
2.KpaTko onucath METOIUKY IPUTOTOBJICHUSI MUKpPOIILTH(]A.
3.UccnenoBaTh MUKPOCTPYKTYpPY CTald WJIM 4YyryHa J0 W TIOCIE€ TpPABIECHHS. 3apUCOBaTh
HaOJI0JaEMYI0 MUKPOCTPYKTYPY CTalld UJIM YyT'yHa

b) BeimoaHuTh S 3a/1aHM HTOTOBOTO TECTA.

Bapuanr 1 (u emte 10 BapraHTOB TECTOB)
1.MukpocTpyKTypa CIUIaBOB —3TO..
1. T KpUCTAIIIMYECKOTO CTPOEHUS
2. 3epHa WIN KPUCTAJUIUTHI, BAIUMBIE B ONITUYECKUI MUKPOCKOM Npy yBenuueHuu 100-
500pas3.
3. Ctpyxtypa nedextoB KP, BunnMas B 3J€KTPOHHBIH MUKPOCKOII.
4. CtpoeHue cIuiaBa, BUIUMOE IIpH yBenndeHuun B 10 pas.
2. YKaXuTe MpaBUIbHYIO TIOCIE0BATEIbHOCTD ONEpaluii MPH U3rOTOBIEHUH MUKPOULTU(A.
1. Beipeska
2. TpaBnenue
3. Hlnudosanue
4. IlonupoBanue
3. Metox baymana npenHa3zHaueH aisl. ..
1. BBISIBIEHMSI MAKPOCTPYKTYpPBI JTUTON CTaJIN
2. BBISIBJICHMSI pacpeIesIeHNs] HEMETAIITNYECKUX BKIIIOUEHUI
3.BBISBJIEHUS] HEOTHOPOTHOCTH paclipeieNeHus! (JIMKBAIH) Cephl
4.BBISBIICHUS TPAHUI] 3€pEH
4. ITonmupoBaHue MUKPOILIH(A TPOBOIAT C LEIBIO. . .
1. ycTpaHeHus H300pakeHUs IOBEPXHOCTH
2. BBIABJICHMSI TPAHMULL 3€pEH
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3. BBIIBJICHUS MaKpOJe(PEeKTOB

4. BBISIBIICHHS HEOTHOPOIHOCTH pactpeesieHus (JiukBanuu) hocdopa
5. Pazpemaromasi ciocOOHOCTh MUKPOCKOTIA - 3TO. ..

1. BCJIIMYHHA, 06paTHaH HauMCHBIIEMY  paCCTOAHHUIO MEXKAY ABYMA  TOYKaMW,
BOCIIPUHUMACMBIMHU OTACIIBHO

2. HaMMEHBIIIEe PACCTOSHUE MEX/Ty OTACIbHO HAOII01aeMbIMU OOBEKTaMHU
3. BemMYMHA y4acTKa o0pasia, BUIUMOTO B Ipubope

4, BCJIIMYKHA, IIPOIIOpIHHOHalIbHAA HAMMCHBIIEMY pPaCCTOAHHIO MCXKAY ABYMA TOYKaMu,
BOCIIpUHUMACMBIMU OTACIILHO.

7.2.3. KoMIuIeKT 3alaHuii K NpaKTH4Yeckoi padore.

Tema: «McneiTanus MAaTCpHaJIOB Ha OJHOOCHOC PACTSKCHUC OO pPa3pbiBa. Onpez[eneHI/Ie
MCXAaHUYCCKHUX XAPAKTCPHUCTUK NPOUYHOCTH U INIACTUIHOCTHU»

A) OdbopmMuTh OTUET 11O TEME PAOOTHI.
b) BemnonHuTh 33a1aHus K IpaKTU4YECKON padoTe.
1.3apucoBaTh JaHHYIO BapUAaHTOM KPUBYIO PACTSDKEHHUS B KOOpPIMHATAX «yCHUIIHE F -

YITTUHCHHE Al u BeimomHETS cienyroliee:

2. mpeoOpa3oBaTh B JUMArpaMMy C OTHOCHTEJIBHBIMH KOOpAWHATaMH «HampsbkeHue O -
OTHOCHTENbHAs fAedopmarus € »;

3. o npeo6paaoBaHH0171 AuarpaMme OIpeacCiiuTh CICAYIOIINEC MCXAHUYCCKHUC CBOICTBA: E -

o 0 o)
MOZYNb yIpyroctd, T wid 02 - mnpemen TekydecTH, B - Ipedel HPOYHOCTH, o .
OTHOCUTEJIbHOE yJUIMHEHHE, a -CTAaTUYECKYIO BA3KOCTh, D-MOy/Ib MIaCTHYHOCTH.
Bapuanr 1 (u emte 9 BapuaHTOB AuarpamMm pacTsHKEHUs)

BmaHT 1 (cmas Avi3)

12

Farpyska, kH

T T T T T

0 2 4 6 8 10 12 14 16 18

YirvHeine wm
B) BeimoaHuTs 5 3a1aHMI HTOTOBOTO TECTA.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)
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1.VkaxkuTe BIUsIHUE IPUMECEN HA MEXaHUYECKUE CBOMCTBA KpUCTAlIa IIPYU JIACTUYECKON
nehopmanuu:

1. cHmXaoT HUCXOJHYIO NPOYHOCTDb U NMOBBIIAKOT IJIACTUYHOCTD
2. YBCIIMYUBAKOT UCXOAHYIO ITPOYHOCTh U CHUXKAIOT INIACTUYHOCTD

3. IPOYHOCTH U MJIACTUYHOCTb HE U3MEHSAETCS
4. NOBBIIAIOT IPOYHOCTH M IIJIACTUYHOCTH
2. IlpenenoM BBIHOCIUBOCTU HA3bIBAIOT. ..
| .HampspKeHHe, IpU KOTOPOM MaTepHall BBIAEPKUBAET 3aJaHHOE YHMCIIO LIUKIIOB HATPYKCHUS
2. HampspKeHHe, NpU KOTOPOM MaTepuai BbLIEP)KMBAET HEOIPAHUYEHHOE 4YHCIIO IHKIIOB

HarpyXeHus

3. HamnpsKeHHeE, 110 JOCTHKEHUE KOTOPOro IPOUCXOAUT pa3pylLIeHHUe

4. HanpsDKeHUe, MpU KOTOPOM MaTepuasl BbIIEPKUBACT MUHUMAJIbHOE YHUCIO IMKJIOB
Harpy>KeHus

3.Ilpu UCHBITAHUYU Ha pacTsDKEHUE 00pa3ell Harpy3WjiM JIO HANpsOKCHUsS G1, TIOCJIE Yero Harpysky
CHsiTU. BennurHa OTHOCUTENBHOTO Y/UTMHEHUST 00pa3ia (pHc.) COCTaBIIsET:
1.20% 2.8% 3. 4% 4.2%

%6
0,

> — —— -

/ | /
/

]

|

I /
4 / -
2 4 8 20 &E(7)

4. Tepnocts no bpunemnno yCHOBHo 0003HavaeTcs:
1. HRC 2. HRB 3.HB 4. HV

5. BriOepuTe NpaBIWILHYO MOCIEIOBATEIIEHOCTD 110 BO3PACTAHUIO BEJTUYHH
1. oB; oT1; Oonnt
2.0T, o, OB
3. omm; oT; OB
4. onm; OB; OT

7.2.4. KomiuiekT 3aiaHnii k 1abopaTopHoii padore

Tema: «VcripITanust MaTepruasoB Ha TBEPIOCThY
A) OpopMuUTH OTYET O TEME J1abopaTOPHOU PabOTHI.

b) BemonuuTh 3a1anus k 1abopatopHoit padore.

1.Jls1 mpenmoskeHHBIX MapOK CIUIABOB MO00paTh METOI U3MEPEHUS TBEPIAOCTH.
2.13MepuTh TBEPIOCTH 00Pa3IIOB.

3.IlepeBectn nonmydyeHHble 3HaueHus TBepaocTH B HB. PaccunrtaTe nmpounocTs no bpunento.
B) Beimonnute 5 3agaHuii UTOrOBOTO TECTA.

Bapuanr 1 (u emie 10 BapraHTOB TECTOB)
1. TBepaocThiO Ha3BIBAIOT. ..

1. cnocoO6HOCTH BO3BpalllaTh epBOHAYaIbHbIE (HOPMY U pa3Mephl MOCIE CHATHUS Harpy3Ku
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2. cnocOOHOCTH MPOTUBOCTOSITH BHEAPEHUIO JPYroro 6ojee TBEPOro Tena
3. crtocoGHOCTh NPOTUBOCTOSATH JUHAMHYECKUM Harpy3Kam
4. ciocoOHOCTh COXPaHITh OCTATOYHYIO J1e()OPMAIIHIO MTOCIIE CHATHUS HATPY3KH
2. OnpenenuTe COOTBETCTBHE YCIOBHBIX 0003HAUCHUH MEXaHUYECKHM CBOHCTBaM MaTEepHAaJIOB:

l.os 1. TBEpOCTD

2.0% 2. INIACTUYHOCTh
3.HB 3. ynapHas BSI3KOCThb
4 KCT 4. IpOYHOCTH

3. Merox PokBenna npeaHa3zHaveH i U3MEPEHUS TBEPOCTH. . .
1. Msrkux MatepuaioB
2. TBepabIx MaTepuaoB
3. TloBepXHOCTHBIX CIIOEB
4. W MATKHUX U TBEPABIX MaTEPHAIIOB.
4. YkaxuTe MaKCUMaJIbHOE YCUIIUE [IPU U3MEPEHHUH TBEPIOCTH 110 Bukkepcy.
1. 3000kr
2. 150 kr
3.100 xr
4. 500r
5. MukpoTBep0CTh 0003HAYACTCH. . .
1.HB
2. Hpu
3. HRC
4. HV

7.2.5. KomiuiekT 3aiannii k sadopaTropHoii padore.
Tema: «Onpenenenue yaapHoi BI3KOCTH MaTepHaIOB»
A) OpopMuUTh OTUET O TEME J1a0OpaTOPHOU PabOTHI.
b) BeimonuuTh 3a1anus k 1abopaTopHoii padore.

1.IlpoBecTn ynapHbIe UCTIBITAHUS HA U3MHO 00pa3lloB CTAIM IPU PAa3IUYHBIX TEMIIEpaTypax.
2.PaccunTtarh 3HaU€HUE YJAPHOU BA3KOCTH MaTepHaa.
3.ITocTpouTth rpaduk TeMIepaTypHO 3aBUCHMOCTH YIapPHOH BS3KOCTH UCCIIEAYEMOM CTaIH.
Onpenenuts TeMnepaTypHbId MOPOT XJIATHOJIOMKOCTH.

B) Bemonsuth 5 3agaHuii U'TOrOBOro TeCTa.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)
1. XJ1aTHOJIOMKOCTBIO HA3ELIBAIOT:
1.YMeHblIeHHE Ipesiena MPOYHOCTH IPU OHM)KEHUH TeMIIepaTyphl
2.YMenbleHue ko3 duiinenta TMHaMUYeCKON BSI3KOCTH NP MOHUKEHUH TEMIIEPATyphI
3.YMmeHblIeHHEe (PU3NUECKOTO MpeJiesia TEKYYeCTH IPU MOHKEHUH  TeMIIEpaTyphl
4.YBenuueHue mpejesna NpoyHOCTH MPH MOHMKEHUU TeMIIepaTyphl
2. Vnapnas Bsazkocts KCU onpenenser:
1. YaenbHyto paboTy 3ap0KI€HUS U pacpOCTPAHEHUS TPEILIUHBI.
2. YenbHyto paboTy pacnpoCTpaHEHUs TPEIUHBI.
3. Paboty pa3pyieHus npyu AUHAMUYECKUX HAarpy3Kax.
4. PaboTy muiacTuueckoit aedopMaiiiy mpu JMHaAMHUYECKUX HarpysKax.
3. Ts0 — 3TO TeMIiepaTypa UCIIBITAHUM:
1. T=50°C
2. ipu xotopoit KCU = 0,5 MJTx / M2
3. mpu KooTopoﬁ HaOroaetcst 50% Bs3KOW COCTABISAIONICH B M3I0ME  00pa3ia
4.T =-50C
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4. Onpenenute GaKTOPbI, KOTOPHIC CABUTAIOT MOPOT XJIATHOIOMKOCTH U3 MOJIOKEHUs 1 B
MOJIOKEHUE:

l.yMeHblIeHHE pa3Mepa 3epHa

2.TIOBBILLIEHUE YUCTOTHI CILIAaBa
3.yBeITMYEHUE COMIEPKAHMSI TPUMECEH
4. yBenuueHue pazMepa 3epHa

5. VKaxuTe NpU3HaKU BSI3KOTO pa3pyLIEHUS:

l.0TcyTCTBHE «IIEHKU» HA 00pasie

2. KpUCTANINYECKUH U3JI0M

3. BBICOKAs CKOPOCTb PACIIPOCTPAHCHUS TPEITUHBI
4, yaneyHbli U3JI0M

7.2.7. KoMIUIeKT 3a1aHNH K NPAKTHYeCKoil padoTe.

Tema: «AHanu3 xapakTepa pa3pylIeHMs METAIJIOB U CIUIaBOB ((pakrorpaduyeckuit
aHaJIn3)»

A) OhopMuUTh OTUET 1O TEME NMPAKTHUECKOTO 3aHATHS. .
b) BeinmonHuTh npakTuyeckue 3agaHusl.

1.IlpoBecTn uAEHTH(PUKALNIO U3TOMOB (YCTAaHOBUTH BHJ H3JIOMOB) M3 HaOopa H3JIOMOB
MCTANIMYCCKUX MAaTCPHUAJIOB. PaCCOpTI/IpOBaTI) HU3JIOMBI 11O BUIaM.
2.3aMepUTh OTHOCUTEJIBHOE CYXEHHE 00pa3lloB Y HOBEPXHOCTH XPYIKUX U BSI3KUX U3JIOMOB.
3. 3amMepuTh JUIMHY YCTAJIOCTHBIX 30H Ha MOBEPXHOCTH YCTAJTIOCTHBIX M3JIOMOB. 3apHCOBATh M3JI0M
1 0003HAYNUTh 30HBI HAa YEPTEXKE.
B) Bemonnuth 4 3aaHusi UTOTOBOTO TECTA.

BapuanT 1 (1 enie 8 BapHaHTOB TECTOB)
1.®pakTorpaduueckuii aHaINU3 MO3BOJSET ONPENIEIUTD:
1. momaap BSI3KOM COCTaBIISIIONICH B M3JIoMe 00pasIia.
2. yaapHYIO BSI3KOCTh CIUIaBa
3. yCTaj0CTHBIE XapaKTEPUCTUKH CIJIaBa
4. TBEPIOOCTH
2.YKaxnuTe NpU3HAKHU BA3KOTO PA3PYLLIECHUS:

1.06pazoBanue «eikn» Ha oOpasie
2. KpUCTAJNTNYECKUN H3JIOM
3. BBICOKasi CKOPOCTh PAacIpOCTPAHEHHS TPEIIHHEI
4. yaneyHblil U3J10M
3.Yxaxure GakTopsl, KOTOPbIE OMPEAEISIOT XPYIKOE pa3pyleHne, Kak HanOojee OnacHoe:

1. KpucCTaIIMYECKUI U3JI0M

2. HU3Kasi CKOPOCTh PAaCIpOCTPAHEHUS TPELHbI

3. OTCYTCTBHE 3HAUUTEIBHOM MpeIBapUTEIbHON nedopManuu

4. BbICOKasi CKOPOCTh PAaCIPOCTPAHEHUS TPEILIUHBI
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4.YKaxuTte BUJ pa3pylIeHUs, IPU KOTOPOM Ha MOBEPXHOCTH U3JIOMa HAOIIOAAIOT 3 30HBI:
30Ha CTa0MJIBHOTO POCTa TPEIIMHBI; 30Ha YCKOPEHHOTO Pa3BUTHUS; 30HA J0JI0MA.

1.Bsi3KO€ pa3zpylieHue

2. yCTallOCTHOE pa3pyllieHue

3. XpYIIKO€ pa3pylieHHe

4. YaCTUYHO BSI3KOE, YACTHYHO XPYIKOE

7.2.6. KoMIuleKT 3a1aHuii K J1a00opaTopHOi padoTe.

Tema: «Tepmudecknii ananu3 ciuiaBoB. IlocTpoeHne quarpaMMsl COCTOSIHUS CIUIABOB.»
A) OdbopmuTh OTUET IO TEME J1TAOOPATOPHOU PAOOTHI.

b) BeimoanuTs 3amanus kK 1abopatopHoii padore.

1.3adukcupoBaTh TEMIIEPATyphI CIIABOB MIPH OXJIKIACHUU uepe3 Kaxabie 30 cex.

2.HOCTpOI/ITB TCPMUUYCCKUC KPUBBIC OXJIAKIACHUA CIUIABOB MW OHNPCACIIUTb KPHUTHUYCCKUC TOYKH

(a30BbIX MIPEeBpaILlCHUII.

3. HOCTpOI/ITB avarpaMmMy COCTOSIHHA «OJIOBO-IIMHK», YKa3aTb Ha3BaHUA JIMHUH AvarpaMmbl U

(1)830BI>I€ npeBpalicHus, COOTBETCTBYOIINEC JIMHUAM JUAI'DAMMBI.
B) BemosnauTh 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (u enie 10 BapuaHTOB TECTOB)
1.HazoBuTe THII CIlJIaBa, KOTOPOMY XapaKTCpHA AaHHAs KPUCTAJIIIMICCKasl PCIICTKA

1. TBepaplil pacTBOP BHEAPECHMUS.
2. TBepaplil pacTBOp 3aMELICHMUS.
3. XuMu4ecKkoe CoeIMHEHHE.

4. Mexanuueckas CMECh.

2.Kputndeckum 3apobIlieM Ha3bIBaeTCs
1. 3apoapI TBepAOH (a3zbl
2. TaKoOH 3apOo/Iblll, POCT KOTOPOTO COIPOBOXKIAETCs MOBbIIIeHneM Heprun ['1b6ca.
3. 3apoJbIlll CIIOCOOHBIH K POCTY.
4.xpucTayiinyecKkasl 4acTUIa PUMECH.
3.IlpaBuio ¢a3 UMeeT BUL ......

1.C = K+d-1.
2.C=d+K+1
3.C=D-K+1
4.C = K-®d+1

4.Ha pucyHke npesicTaBieHa Juarpamma ......
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1 3 ;
I,[[ |
2 ! 4 !
A ! Am[Bn | B

1.O1HOKOMITOHEHTHAas

2.C XMMUYECKUM COEAMHEHUEM.

3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.

4.C orpaHU4YeHHON paCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM COCTOSTHUU
5. ABmkymieid cuioi mporecca Gpa3zoBoro nepexoa sABIseTcs

l.creneHp NepeoxIakIeHUSI CUCTEMBI.

2.pa3mMep KPpUTUYIECKOTO 3apO/IbIIIa HOBOM (ha3bl.

3.TeMmeparypa CUCTEMBI.

4.pa3HOCTh TEPMOJIUHAMUYCCKHIX MTOTCHITUAIOB (ha3.

7.2.7. KoMIuleKT 3alaHuii K J1a00paTOpHOii padoTe 1o TemMe:
«Ananus auarpamMm COCTOAHUA IBYXKOMIIOHCHTHBIX CUCTCM>»
A) BpINONMHUTE HHANBUAYAIBHOE 33/1aHUE.

3apucoBaTh, cOOMOIas MacITad, JAHHYIO BAPHAHTOM JHArpaMMy COCTOSHUSI M BBIIIOJHUTH
cieayrouiee:

a) YCTaHOBUTD THUII IaHHOM JTMarpaMMbl;

0) ompenenuTh CTPYKTypHBIH U  (a3oBbIi cocTaB Bcex o0iacTel ©  OTpa3uTh
€ro COOTBETCTBYIOIIMMHU OYKBEHHBIMU 0003HAUEHUSMHU Ha IHarpaMMe;

B) ONPEAETUTH MOJIOKEHHUE CIIaBa, JAHHOTO BAPUAHTOM, Ha TUarpaMMe COCTOSHUS;

I) OIpeNeauTh YMCIO CTENeHeld CBOOOJbl CIUIaBa B €ro KPUTHYECKHMX TOYKaxX UB
TEMIIEpaTypHBIX HHTEpBalaX MEXIY KpUTHUYECKUMH TO4YKaMu 1o mpaBuiny (a3 I'mbbca u
MOCTPOUTDH KPUBYIO OXJIAXKIEHMSI 3TOTO CIIJIaBa B KOOPAMHATAX TEMIIepaTypa-Bpems;

J1) ONpEeNeNuTh Ui 3aJlaHHOM BapHAaHTOM TEMIEpaTyphl CIUIaBa cocTaB (a3 M BECOBOE
cooTHoIeHue ¢as;

€) 0XapaKTepH30BaTh CTPYKTYPY 33JaHHOT'O CIIJIaBa IIPY KOMHATHOM Temrmeparype.

Bapuanr 1 (1 emte 20 BapuaHTOB AUarpaMM COCTOSTHUS)
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b) BeimoaauTh S 3a1aHM HITOTOBOTO TECTA.

Bapuanr 1 (u enie 10 BapuaHTOB TECTOB)
1.Ykaxute ¢a3bl, HaxosA1Mecs B paBHoBecuu Ha JinHuu JIE quarpamMmbl COCTOSTHUS

1.B + »xunkocts

2. A+HKUIKOCTH

3.A+ B + xunxoctb
4.A+B

2. Yxaxure KPHUBYIO OXJIAXKJACHUS, COOTBECTCTBYIOIIYIO CIIJIaBY |

4.4

3.@opmyia, onpeaensionas KoJIn4ecTBO TBepaoi ¢a3bl B Touke «b» cruiaBa I nmeer Buj

1A =25 100%
2.4 == x 100%
34 == X 100%
4.A = g X 100%

4.Yxaxure CTpyKTypy ciiasa || mpu koMHaTHOM Temneparype

I
C | E
P Q
I
A B
[
A
1.1 2.2 3.3
G I II
[ LT E
a
b
P Y O
|
A ! B
G I II
[ LT E
a
b
b Y Q
i
I
A 1 E

l.a+p

2.B+A

3. B + aBrekrtuka (A + B)
4. B + sBrekTuka (o +)
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5.VKaXuTe YHUCIIo cTeneHeil cBOOOABI B TOUYKE «a» cIuiaBa 1

1. Homp
« I 2. Onna
F 3. IBe
\E //"f_ 4. Tpu
1 3 ;
Y |
N " .

7.2.8. KoMIuleKT 3a1aHuii K J1a0opaTopHOi padoTe.

Tema: ((MI/IKpOCKOHI/I‘ICCKI/Iﬁ aHaJIn3 MCTAJIJIOB U CIIJIaBOB. CprKTypa

YIJIEPOIUCTOM CTAJIH B PABHOBECHOM COCTOSTHHI»
A) OdopmMuTh 0TUET 11O TeMe JTabopaTOPHOI pabOTHI.

b) BeimoaHuTh 3a1aHus K 1abopaTopHO padoTe.

BbruepTuTh AMarpaMMmy COCTOSIHUSL JKEJI€30-YIJIEPOJ Ha pPAa3BEPHYTOM JIUCTE OyMmaru.
[TocTpouts Tepmuueckue kpuBble oxnaxaeHus s ctaned ¢ 0,3 %C; 0,8%C u 1%C ¢
yKa3zaHueM (ha30BBIX MPEBPAIICHUN 1 KOHEUHOU CTPYKTYPHI.

[IpoBecT MUKpocKomuyeckuil aHanus o6pasnoB (5 mrT.). OnpenenuTb MUKPOCTPYKTYPBI U
3apUCOBaTh YCJIOBHO CTPYKTYPY JO3BTEKTOMIHBIX CIUIABOB C Pa3JIWYHBIM KOJUYECTBOM
yriaepoa (3 mr.), 9BTeKTOUTHOTO U 3a9BTEKTOUHOTO CILIaBOB.

OmnpenenuTh KOJIWYECTBO yriiepoaa B oopasiax gossrekrouanoi ctamu (TOCT 1050-74).

Y CTaHOBUTH B3aUMOCBSI3b MEXK/Y YIJIEPOJIOM U CBOMCTBAMH CIIJIAaBOB, IOCTPOUTH TpadUKH 1O
TaHHBIM TabJ. 1 (cripaBOYHBIC MaTEPHAIIBI).

B) Bemonnuts 5 3agaHuii NTOroBOro TecTa.

Bapuant 1 (1 emie 12 BapuaHTOB TECTOB)

1. Yto Takoe pepput?
1) Xumudeckoe coeTuHEHUE
2) Mexanuueckasi CMeCh
3) TBepasbIil pacTBOP YIJIEpO/Ia B 0-XKEIe3e
4) TBepaplil pacTBOp YIJIEPOJIA B Y-JKEJIE3E

2. Kakyro ctpyktypy umeer cmias ¢ cogepxanuem 0,45 %C?
1) [epaut
2) ®epput + nepaut
3) ®eppur + HEMEHTUT BTOPUYHBII
4) ®@epput + IEMEHTUT TPETUYHBIN
5) ®eppur

3. IIpu kaxoii TeMmepatype NpoucxoauT oopazoBanue nepiaura B criase 0,50 %C?
1) Jluaus PSK
2) JIuaus GSK
3) JIunusa SE
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4) JIuaus PG
5) Jlunus PQ

4. Kak BBIMISAUT MO MUKPOCKOIIOM (epput?
1) B Buze cBembIx 3epeH
2) B Buje TeMHBIX 3epeH
3) B Buze cBeTION CETKH MO FpaHUIaM 3€peH
4) B BuIE CBETIBIX UTII
5) B Buzie cBETIIBIX MEJIKUX YaCTHUII 10 TPAHULIAM 3EPEH

5. Kakoii u3 crutaBoB OyJe€T HMETh BBIIIIE TIACTUYHOCTh?
1) Cmnas 0,2 %C
2) Cnnas 0,45 %C
3) Cmnas 0,8 %C
4) Crunas 0,6 %C
5) Cmnas 0,01 %C

7.2.9. KoMIuleKT 3a1aHuii K J1a00paTopHOi padoTe.
Tema: «CTpyKTYypa, CBOiCTBA U MPUMEHEHHE YYTYHOB)
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BeimoanuTs 3amanus k 1abopatopHoii padore.

1. MeracrabunbHas U ctabuiabHas (OTAENBHO) AMAarpaMMbl C yKa3aHHMEM Ha HUX CTPYKTYPHBIX

COCTaBJISIOLIUX.

W3yuuTh moa MUKpocKonoM npH yBenundeHuu X500 nmeromuiicss Habop MUKpouutndoB.

3apucoBaTh CXeMaTHYHO MUKPOCTPYKTYpPY.

JlaTb XapakTEepUCTUKY Yyr'yHa IO CIeAylolled cxeme: Kiacc 4yryHa, Mojkiacc, ¢opma

rpadguta (sl CephIX UYTYHOB) WJIM TPOIEHT yriepoaa (s Oenbix), crmocod MOoTydeHus,

XapaKTEpUCTHKA METAJUIMYECKON OCHOBBI.

5. Iloctpouth rpapuky KpUBBIX OXJIAXKAEHUS JBYX CIUIaBOB (IO 3aJjaHUIO IpernojaBaTenis) C
ONHMCAaHHUEM IPOLIECCOB, MPOUCXOAINIMX B KaKIOW KPUTHUECKOM TOYKE M MEXAY HHMHU.
OBTEKTHYECKas U IBTEKTOMIHAS PEAKIIHH.

Mo

B) Bemonauths 5 3agaHuii UTOTOBOTO TECTA.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)
1. Kakoii yyryH uzobpaxeH Ha pucyHke?
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1) cepwlif ¢ MeIKOIIACTHHYATON
(dhopmoii rpadura

2) cepblil € KpyNHOIUIACTUHYATOU
(dhopmoii rpadura

3) BBICOKONpPOYHBIH Ha (heppuUTHOM
OCHOBE

4) BBICOKONPOYHBII Ha NEPIUTHON
OCHOBE

2. Kakas cTpyktypa OyzneT y KOBKOTO YyTryHa, €CIIU Mociie TpauTu3aiui B METaUIMIECKON
ocHoBe ocTtayiock 0,8%C?
H®+T
2)®+I1+T
3)II+T
4T+ I+

3. Kakyro cTpyKTypy UMeeT JOIBTEKTHUYECKHI Oenblid uyryH npu temmeparype 450°C?
1) mepsuT + LIEMEHTUT BTOPUYHBIN + JieaeOypuT
2) mepauT + Jieaedypur
3) nepsuT + LIEMEHTUT NePBUYHBIN + 1e1e0ypuT
4) ayCTEHUT + HEMEHTUT BTOPUYHBIN + J1e1e0ypuT

4. Kakoe npeBpamenue nporekaet Ha jtuann CD?
1) KUAKOCTh — IIEMEHTUT TIEPBUYHBIH
2) )KUJKOCTh — IIEMEHTHT BTOPUYHBIN
3) KHUIKOCTh — ayCTEHUT
4) KUJIKOCTh — JIEIEOYPUT

5. CKOJIBKO yTJIepoaa COAEPKUT MEPIUT B (EePPUTO-TIEPIIUTHOM KOBKOM UyTyHE?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C
5) 4,3%C

7.2.10. KomnuieKT 3a1aHuii K IPaKTH4eCcKoil padoTe
Tema: «MapkupoBKa KOHCTPYKIIMOHHBIX MaTEPHUATIOB)»

A) OhopMUTH KOHCHEKT 10 TeME MPAKTHYECKONU PabOTHI.

b) Bemonnute 5 3aganuii urorosoro tecra. KnaccuduuuponaTs, pacmudpoBaTb Mapku
CILIaBOB.

Bapuanr 1 (u emie 14 BapuaHTOB TECTOB)

Cr5I'nc.
V10A
18X2H4MA
K460-3
BpKMu3-2
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7.3. OuneHouHble CpeACTBA AJs1 MNPOMEXKYTOYHOH AaTTeCTAMM IO MTOraM OCBOCHHS
AUCHUTLTUHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTAlUMN

Ne i/ Bomnpocel k 3a4ery
1. Moensb OIMKHETO B3aUMOJICHCTBUS. AMOP(HBIC U KPUCTAJUTMYECKUE Tela.
TUIBI KPUCTAUIMYECKUX PEIIETOK U MX OCHOBHBIE XApAaKTEpUCTUKU. OCHOBHBIE CBOMCTBA
2. KPHCTAJJIOB: aHU30TPOITUS M TOTUMOP(PH3M.
[Ipupona B3ammojaeiicTBusl vactull. JIBHKymias cuiia oOpa3oBaHHUs XMMHUYECKUX CBS3EH
3. MEXKIY aTOMaMHU.
n Tunbl cBsA3eil: MOHHAs, KoBalleHTHas, BaH-nep-Baanbca, metammnueckas. Ix ocobeHHOCTH
1 BIVSIHAE HA CBOMCTBA KPUCTAJLIOB.
5. JleeKTbl KpUCTAUINYECKOTO CTPOSHHSI, FEOMETPHUECKas KIIacCU(PUKAIIHSL.
Touyeunsle pgedekTl. MexaHu3Mbl WX O00pa3oBaHHA. 3aBHCHMOCTh PAaBHOBECHOH
6. KOHILICHTpAllUM BAKAHCUM OT TEMIIEPaTyphl.
1. Jlnddysusa. Mexannzmel muddys3un. IlepBoiii u BTOpoii 3axonbl Duka.
/lucnokanuu. BnusHHUE MIOTHOCTH IMCIOKAlMA Ha IMPOYHOCTHBIE CBOMCTBA KpHUCTAJUIA.
8. Kpusas Oxunra. Pacuer TeopeTnyeckoil NpoOYHOCTH.
(OKCIepUMEHTAIbHBIE 3aKOHOMEPHOCTH IUIACTHYECKON Aedopmanuu. MexaHHUYecKue
9. CBOMCTBA U UX XAPAKTEPUCTUKHU.
10. Jledpopmarmonnoe ynpounenwue. [Ipupona naknena. Texcrypa nedopmarmm.
/lepopMmanusi MOIMKPUCTAIUYECKUX TeJI. 3€pHOIPAaHUYHOE YIpPOYHEHHE. 3aKoH XoJlia-
11. IleTua.
12 MexaHu3MBbl TUIACTHYECKOW JeopMaluu: CKOJbXEHUE, JBOMHUKOBaHHME, MEXaHU3M
' TEOPETUYECKON MPOYHOCTH, MEXaHU3M AUPPY3HOHHOM MON3YUYECTH. .
13 Krnaccugukaius 1 BUbpl MEXaHUYECKUX UCTIBITAHUIN: CTaTHUECKUE, TUHAMUYECKHUE,
' YCTAJIOCTHBIE.
14. lcribiTaHue METAJIOB HA TBEPAOCTb.
cnpiTanue Ha pacTspkeHne.OnpeielieHne MeXaHMueCKUX XapakTepUCTUK TPOYHOCTH U
15. [JIACTUYHOCTH.
16. VcribITaHus Ha yTapHYIO BA3KOCTh U UKJIMYECKYIO IPOYHOCTb.
17. Paspymenue xpynkoe u Baskoe. TemneparypHslid IOPOT XJIaJHOJIOMKOCTH.
18. Dpakrorpaduyeckuii aHamu3. AHAIN3 IPUUUH pa3pylleHHs JeTalell U KOHCTPYKLUi
TepmoauHaMuyeckue  OCHOBBI  (a3oBbIx  mpeBpauieHuid.  (TepmonmHamuueckue
19. noTeHuuanbl, Ga3oBoe paBHOBECHE, BTOPOM 3aKOH TEPMOJUHAMUKH.)
20. [TonsaTtus cucrema, criaB, gpas3a, KOMIOHEHT, MEXaHHUECKasi CMECh.
@a3pl B crutaBax. UMCTble KOMIIOHEHTHI. TBepable pPACTBOPbl W HX THIBL Y CIOBHS
21. HEOTPaHUYEHHON paCTBOPUMOCTH.
22. @Da3bl B crijlaBaX. XMMUYECKHE COEAMHEHUS, TPOMEKYTOUHBIE (Da3bl.
23 Kpucrannuzanus u ee stansl. KpuTHueckuil 3apoAblll M 3aBUCUMOCTb €70 Pa3MEpPOB OT
' CTEIIEHU NTEPEOXITAKICHHUS.
24. 3aKOHOMEPHOCTH KpucTaun3anuu. Kpuseie Tammana.
25. MeToab! mocTpoeHus ruarpamMm coctostHus. [pasuno ¢as I'nboea.
OcHOBHBIE THUIBI jauarpamm  coctosHus. IlpaBuna konoxbl. Kpucramwmsamus u
26. CTPYKTYpOOOpa3oBaHHE CILUIABOB.
27 BiusHue npuMeced Ha IPOLECCHl  KPUCTAUIM3ALUU M PEKOMEHAALMM 10  HX
' MICII0JIb30BAaHMIO.
28. /InarpamMma cocTosiHus kKene30-yriepod. dassl, TMHUU, KPUTUIECKUE TOUKH.




Ne i/ Bomnpocel k 3a4ery
29 /lnarpamMma COCTOSIHMSL JKene3o-yriiepod. Kpucramimszanuss U CTpyKTypooOpa3oBaHME
' cTajeil.
30. [3aBUCHMOCTH CBOWCTB CTaj€el OT COAEPIKAHMS YIIIEPOA.
31 /1.c. xene3o-yriaepoa meractabuibHasd. Kpuctammzanus u CTpyKTypooOpa3oBaHHue OenbIX
' uyryHoB. O01acTh NPUMEHEHUSI.
32 /l.c. xeme3o-yriepon crtabunbHas. Kpucrammmzanus U CTPYKTypoOoOpa3oBaHHE CEpPbIX
' uyryHoB. O01acTh NPUMEHEHUSI.
33 Knaccugukanus cepsix 4yryHoB. CriocoOsl monyueHust. BiausiHue cTpyKTyphl Ha CBOWCTBA
' CEpPBIX YYTYHOB.
34, DJIEKTPOXUMUYECKass KOppo3ust MeTauioB. CyIIHOCTh SIBJIEHUM, CHOCOOBI 3alIUTHI OT
Koppo3uu. Koppo3noHHOCTONMKHUE CTAIA U TOKPBITHSL.
35. XrMudeckast Kopposusi MeTajuioB. JKapocTolikie MaTepralsl
36 (OCHOBHBIE KJIacChl KHCTPYKLMHHBIX U HHCTPYMEHTaJIbHBIX MaTepuans. O01mas
' XapaKTepUCTHKA M 00JIACTH MPUMEHEHUSI.
37. Knaccugukaius 1 MapKHpPOBKa KOHCTPYKIIMOHHBIX MaTEPHAJIOB.
38. Knaccudukanus u MapkupoOBKa HHCTPYMEHTAIBHBIX MaTEPUAIIOB.
7.3.3. Kputrepun 1 HOpMbI OLICHKH
dopma
NpOBeleHus!
Cemectp . Kpurepun u HOpMBI OLICHKH
NPOMEKYTOYHOM
arrecTaluu
4 3a4eT Ecnu utoroselii peduTUHT
«3a4TEHO»
cocrapisieT 40 u 6osnee OamIoB
Ecnu utoroselii peduTUHT
«HE 3a4TEHO» cocrtapiseT 39 OasioB U1 MeHee
0amioB
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8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE o0ecTieYeHre JUCHMIITTHHBI

8.1. O0si3aTesibHAA JIUTEpPATYpa

KoauuecTBO B
Tun (yueOHuk, yueoHoe .
HAYYHOI
Ne nocooue, yueOHO-
ABTOpPBI, COCTABUTEJIH 3ar;1aBue (3aroJioBoK) I'ox u3nanus ouodamorexe /
n/m MeTOAMYECcKOoe mocooue,
HaumenoBanue
NMPaKTHKYM, IP.) 3EC
IL. A. Bombipes, Marepuanosenenue : yaeonoe nocoodue / 1.
C. B. Jlanbizos A. bonasipes, C. B. aBoios, JI. U.
1 . HOB, [TonoBa, M. H. TroprkoB. — Boutoraa : Y4yebHoe mocodue 2020 OBC Jlanp
JI. 1. Ilonoga,
M H. T Wn¢pa-Nnxenepus, 2020. — 424 c. —
- 1. 1IOpprOB ISBN 978-5-9729-0417-4.
Martepuanosenenue : yueonuk / C. H.
C. U. boronyxos, boronyxos, E. C. Ko3uk. — 2-e u3g. —
2 E. C. Ko3uk MockBa : Mamunoctpoenue, 2020. — 504 YueOmmK 2020 IbC Jlans
c. — ISBN 978-5-907104-39-6.
MartepuanoBenenue : yaeOHoe mocodue /
1O. I1. 3emckoB. — Cankr-IletepOypr :
3 1O. I1. 3emckoB JTams, 2019. — 188 ¢. — ISBN 978-5-8114- VYuebHoe mocodue 2019 OBbC Jlaab
3392-6.
4 | Imutpenko B.IL., MatepuraaoBeeHue B 2016 SBC
Manyiinosa H.b MaITHHOCTPOCHUH [DNeKTpOHHBIH YuebHoe mocobue "ZNANIUM.
pecypc] com"




8.2. lonosiHMTE/IbHAS JIMTEPATYPa

Tun (yueOHuk, yueoHoe

KoaunuecTBo B
HAY4YHOMH

Ne nocooue, yueOHO-
w/n ABTOpBI, COCTABUTEJIH 3aryiiaBue (3aroJI0BOK) MeToTeckoe HocobHe, Ton u3nanus oubamnorexe /
HpaKTHKYM, Ap.) HanmeHnoBanme
IBC
1 | Comanes FO.IL. [u ap.]; | CrienuasibHBIC MaTepHAaIIbI B Vuebnux 2014 DBC
nox pea. FO.I1. Connena MaITHHOCTPOCHHUH [DNeKTpOHHBIH "IPRbooks"
pecypc]
2 O. A. Macanckuii [u MatepuajaoBecHHEC U TEXHOJIOTHH VYueGHoe nocodue 2015 5bC
ap.] KOHCTPYKIIMOHHBIX "ZNANIUM.
MaTepUaioB [ DNEKTPOHHBIN pecypc]| COM
3 | Apsamacos B.b [u ap.]; | MarepuanoBeneHye U TEXHOIOTHS VueGHMK 2011
IIOJ pex. KOHCTPYKLIMOHHBIX MaTepHUaioB ObC
B. b. Ap3amacosa, [DnekTpoHHBIN pecypc] «bubmuorex»
A. A. Yepenaxuna
4 | T".B. Knesros [u ap.]. YuebHoe MocoOue I BHITOIHEHHS JlabopaTopHbIit 2016 Penosuropuit
71a00paTOPHOTO MPAKTUKyMa T10 NPaKTUKYM Iy

Kypcy «MatepuanoBeaeHue s
TEXHUYECKUX HAMpPaBICHUN
MOJTOTOBKY OaKajlaBpOB
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8.3. Ilepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHON CceTH
"Uurepuer"

e «BecTHUK MarHUTOrOPCKOTrO TOCYAAPCTBEHHOTO TEXHUYECKOTro yHUBepcutera um. [.1.
Hocosay, http://vestnik.magtu.ru

e «Bectnuk Camapckoro rocyJapCTBEHHOTO TEXHMYECKoro yHuBepcutera. Cepus:
TEeXHUUYECKHE HayKuy», http://science.samgtu.ru/node/31

e JIutpé u Metayprus» http:/lim.bntu.by

o «Texnosorus meramio» http://www.nait.ru

e «IlepcriektuBHBIC MaTepuaib» htp://Www.j-pm.ru

e WebofScience[DnekTpoHHBIN pecypce]| : MyJIbTHIUCIUIUIMHAPHAS pedepaTtuBHas 0Oa3za
JIAHHBIX. — Philadelphia: ClarivateAnalitics, 2016 . - Pexum JoCTyTa
: apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHIIL

e Scopus[DnekTpoHHbII pecypc] : pedepatuBHas 0a3a ganubix. — Netherlands: Elsevier,
2004— . — Pexxum jocTyma : SCOPUS.com. — 3arit. ¢ 3kpana. — S13. pyc., aHri.

e Elibrary[Dnekrponnslii pecypc] : HayuHas 3JeKTpoHHas 6ubnuoreka. — Mocksa : HOB,
2000— . — Pexxum noctyma : elibrary.ru. — 3arm. ¢ skpana. — SI3. pyc., aHra.

e SpringerLink[Dnexkrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

e ScienceDirect[DnekTponnbsiii  pecypc] ©  KOJUICKIIUS  DJIGKTPOHHBIX  KHUT
u3narenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum nmoctyna : sciencedirect.com. —
3ari1. ¢ skpana. — 3. aHri.

e (Cambridgeuniversitypress[ QIeKTpOHHBIN pecypc] : IKypHaiubl HW3JaTeNbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexum pocryma : cambridge.org. — 3arm. c
JKpaHa. — 3. aHri.

e NEICON[DnekTpoHHBIH pecypc] : 2JIeKTpOHHas HUHGOpMaLUs : apXWB HaYYHBIX
xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum moctyma : neicon.ru/resources/archive. — 3ara.
¢ 9KpaHa. — 3. pyc., aHriL.

8.4. Ilepeyenb NMPOrpaMMHOro odecrneveHust

Ne HaumenoBanmue 11O KoaunuecTBo PexBu3uTHI 10r0BOpa (1aTa, HOMEpP, CPOK
n/n JIMIEH3UH neiicTBus)
1 Windows 1398 Horosop Ne 690 ot 19.05.2015r.,
CPOK JICHCTBHS - 0€CCPOUHO
Horosop Ne 690 ot 19.05.2015r.,
5 Office Standart 1398 CPOK JeicTBus - Oeccpouno; JloroBop

No 727 ot 20.07.2016r., cpok
JIeUCTBUS - OECCPOUHO



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/
http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

8.5. Omnucanue MaTepuaJbHO-TEXHUYECKON 0a3bl, HeOOXOAMMON JIA
OCyIleCTBJIEHHSI 00Pa30BaTEILHOI0 MPOLECCa MO AMCIUIIHHE

HaumeHoBaHue 000py10BAHHBIX YU4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ne Ap- 00LEKTOB 1151 NPOBEACHUs . IlepeyeHb OCHOBHOIO 000PY/10BAHUS
/Il | MPaKTHYeCKHUX U JJA00PaTOPHBIX 3aHATHIA,
NMOMeENIeHU JJIfl CAMOCTOATEILHON
paboThl o0ydyaoumxcs (HoMep ayJAUTOPUN)
JlabopaTopus "TepmoobpaboTKa CToJibl yYEHMYECKHE BYXMECTHBIE, CTOJI
MaTtepuanaoB" YueOHas ayaguToOpust s 71a00paTOPHBIA, CTOJ MPENOaBaTEIbCKHIA,
MIPOBEICHUS JIa0OPATOPHBIX paboT. CTyI MIPENo/1aBaTeNIbCKUM, JIOCKa
1 E-105 ayJUTOpHas (menoBas),
MeTtautorpadguieckuii Mukpockorn MHUM-
7. Ileun, TBEpAOMEPSHI, TEPMOIIAPBI, CTAHOK
MOJIUPOBATIbHBIN
VYyebHas ayuTOpHs 1JIs1 TPOBEACHUS Cronbl YYEHUYECKUE (MOHOOJIOKH)
3aHSATHUN JEKIIUOHHOTO THUIA. Y4eOHas JIBYXMECTHBIE, CTOJI IpENnoAaBaTEIbCKUM,
ayJUTOPHS JJIsl IPOBEACHUS 3aHATHH CTYJ [IpenoaBaTesIbCKU, JI0CKa
CEMHHApPCKOro TUMa. Y4yeOHas ayTuTopus Aisl | ayAUTOpHAast (MenoBas). OKpaH HaBECHOM,
KYPCOBOTO IPOEKTUPOBAHUS (BBIIOIHEHUS CTAllMOHApHBIH  IPOEKTOp, MpPOLECCOp,
2 | KypcoBbIX paboT). YueOHasi ayJUTOpHs s MbIIIb  KOMIIBIOTEpHAsl,  OyJAbT  JUIA
IIPOBEJICHUS TPYIIIOBBIX U UHIMBUIYaIbHBIX | IPOEKTOpa
KOHCYJbTalMil. YueOHas ayTuTopus Ass
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
IIPOMEXYTOUYHOH aTTeCTaluu.
I'-326
JIaGoparopus «MeTtamiorpadus». Crousibl y4eHHUYECKUE JIBYXMECTHBIE, CTOJI
VYyeOHast ay1uTopus AJisl IPOBEICHUS 71ab0paTOpPHBIH, CTON MPEnoiaBaTelbCKui,
1a00paTOPHBIX PadOT. CTYJ IIpENnoaBaTeIbCKUM, JI0CKa
3 | E-204 ayUTOpHas (MenoBas), MaKeThbI
KPUCTAJTINYECKUX PELLIETOK, aTiac
MHUKPOCTPYKTYD, MeTaorpapuueckuii
Mukpockon MHUM-7.
Komnerorepnsiii knacc. YueOnas aynutopust | Ctoibl Y4YCHUUYECKUE JIBYXMECTHBIE
U1l IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUMA. | (MOHOOJIOK), Jlocka TpexceKIMOHHas
VYuebHas ayTuTOpHS JJIs TPOBEACHUS ayJMTOpHAs (MenoBas), CTOI
VYuebHas ayIuTOpus Ui IPOBEICHUS IIpeNnoaaBaTeIbCKUM, CTYIN
J1a00paTOPHBIX padOT. YueOHast ayIUTOPHS MPENO/IaBaTEeIbCKUH, MIPOEKTOP
JUIsL KypCOBOT'O IPOEKTUPOBAHHUS MyJIBTUMEANMHBIN,KPAH AJI MPOEKTOpa ,
4 | (BBINOJHEHUS KYpCOBBIX padoT). YueOHas TymOa HamojpHas. TyMmOa HacToIbHas,
ayJUTOPHS JIsl IPOBEACHMSI TPYIIIOBBIX U Kadenpa
WHJUBUAYAIbHBIX KOHCYJIbTAUN YueOHas
ayUTOPHS IJIs IPOBEACHUS 3aHATHI
TEKYIIETO0 KOHTPOJIS ¥ MPOMEKYTOUHON
aTTeCTallUu.
E-214
VYyeOHast ay1uTopus AJisi IPOBEICHUS Cronbl Y4EHUYECKHE TPEXMECTHbBIE
3aHSATHN JEKIIMOHHOTO THITA. Y4eOHas (MOHOOJIOKH), CTON TMpemnoaBaTeIbCKUA,
S | aynuropus Ui IPOBEIEHUS 3aHATUN CTyI MIPENO/IaBaTENIbCKUN, JIOCKa
CEeMHUHAPCKOTo TUIA. Y4yeOHas ayIuTOpHs Ul | ayAuTOpHAs (MenoBas), kadenpa
KYPCOBOTO IPOEKTUPOBAHNS (BBIIIOIHEHUS HACTOJIbHAs
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n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJA00paTOPHii, MACTEPCKUX U
Ap. 00BbEKTOB /1Jisl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMENIeHU JJIfl CAMOCTOATEILHON
paboThl o0y4yaoumxcs (HoMep ayJAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/10BAHMA

KYPCOBBIX paboT). YueOHas ayIuTOpus IJIs
MIPOBEICHUS TPYIIOBBIX U MHINBHIYaTbHBIX
KOHCYJIbTAIMi Y4eOHast ay TUuTOpHs JJIst
MIPOBEJICHUS 3aHATUH TEKYIETO KOHTPOJIS U
poMeKyTouHoOH arrectanuu. ['-302

Kommnsrorepneni  kmacc. Ilomemenue nis
CaMOCTOSATEIIbHON paboTHI. VYuebnas
ayaUTOpUsl  JUIA  TPOBEACHUS  3aHATHH
CEMHHApPCKOro Tumna. YueOHas ayIuTopus JUis
KypCOBOTO IPOEKTUPOBAHHS  (BBIOIHEHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus Ui
MIPOBEJICHUS TPYIIIOBBIX M WHIUBUIYATbHBIX
KOHCYyNbTallMil. YueOHas ayauTopus JUis
MIPOBE/ICHUS 3aHATHH TEKYIIEro KOHTPOIS U
MIPOMEXKYTOYHOM aTTecTaIuu.

I'-401

Cron ydeHuueckuit-26 mr., cTyn-26 mirt.,
KOMITBIOTEP C BBIXOJOM B CETh MHTEPHET-
16 .

33




		2023-10-18T12:21:38+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




