defepanbHOE rocy1apcTBEHHOE GHOPKETHOE 06PA30BaTEe/IbHOE YUPEXAeHN e

BbICLLEro 06pa3oBaHUA

«HOBOCMBUPCKMIA FOCYAAPCTBEHHbIV TEXHUYECKNIA YHUBEPCUTET»

Kadheapa NHXeHepHbIX Npo6/ieM 3KOM0rnu

“YTBEPXXOAHID”
OJEKAH ®NA

A.7.H. CaneHko C. 4.
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PABOYAJ ITPOITPAMMA JUCLHITIIMHDBI

Xumus TBEPAOIrO TEJIa H MEXAHOXUMMHSA

Ob6pasoBarenbHas nporpammva: 20.04.01 TexHocgepHas 6e30MacHOCTb, MarncTepckas nporpaMmma:
H)eHepHas 3awwmTa oKpy>KatoLLeid cpegpbl

Kypc: 1, cemectp : 2
dakynbTeT NeTaTe/bHbIX annapaTos,

CemecTp

No

Bupg geatenbHocTn

2

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

108

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

46

JNekumm, yac.

18

MpakTnyeckune 3aHATUA, Yac.

18

NabopaTtopHble 3aHATUA, Yac.

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

N3 HUX I'IpaKTI/ILIeCKOI\/’I
noAroToBKK, 4ac.

ATTecTauus, yac.

10

KOHcy}'IbTaLI,VII/I, yac.

11

CamocTosTenbHas paboTa, yac.

12

Buabl caMocToATENbHOI paboThl
(KypcoBoIi NPOEKT, KypcoBast
pab6oTa, PI"3(P)/pedepar,
NOArOTOBKA K KOHTPO/IbHOW
paboTe)

13

Bwp attectauum
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CTaHAapTa BbicLLero obpasoBaHusA NoO HanpasneHnio (cneymnanbHocTy): 20.04.01 TexHochepHas
6e30nacHoCTb

& OC BBefeH B aeinctame npmkasom Nel72 ot 06.03.2015 ., gata ytBepxaeHms: 27.03.2015 .

MecTo AucuMNAKHbI B CTPYKTYPe yuebHOro nnaHa: 1ok 1, BapuaTuBHasi, No BbIGOPY CTyAeHTa

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
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Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

I3, npoTtokon 3acefaHuns Kagenpbl No ot 31.08.2021

YTBepX/eHa Ha CoBeTe (paKy/bTeTa fieTaTe/IbHbIX annaparos, NpoTokon Ne 6 ot 31.08.2021

Pabouyto nporpaMmmy AUCUMNHLI paspaboTan:
[OLLEHT, K.T.H. FopbyHoB @. K.
3aBepfytoLnii kadeapoi:

npodeccop, A4.T.H. JTapuukuH B. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytomii Kadeapoii JlapnukuH B. B.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

KomneTteHumn

Mpynna

VIHAMKATOPbI AOCTUXKEHNS] KOMMETEHLIMIA

npo6aeM NPogeccnoHaIbLHON 061acTu

KomneteHums I OC: MK.8 cnocobHOCTb OPMEHTUPOBATLCS B MOTHOM CMEKTPE Hay4YHbIX

npo6s1em NPoteccMoHaNbHOM 0611acTH

KomneTeHums ®IOC: MK.8 cnocobHOCTL OPUEHTMPOBATLCA B MOTHOM CMEKTPE HayYHbIX

npo6s1em NPOtECCUOHANLHOW 06/1aCTH

KomneTeHumst ®OC: MK.8 cnocobHOCTL OPUEHTMPOBATLCA B MO/THOM CMEKTPE Hay4HbIX

npo6s1emM NPoteccMoHaNbHOM 061acTH

KomneTeHuus @I OC: MK.8 cnocobHOCTL OpUEHTUPOBATLCSA B MNO/THOM CMEKTPE HayUHbIX

npo6sem NPoteccnoHaNbHO 061acTH

KomneteHums ®IrOC: MK.8 cnocobHOCTL OPUEHTUPOBATLCA B MOTHOM CMEKTPE HayUHbIX

2. TpeboBaHus HI'TY K nnaHnpyeMbIM pesy/ibTatam 00yyYeHWsi, COOTHECEHHbIM C
NHAMKaTOpaMu AOCTUXEHNA KOMMETEHLNIA

Tabnmuya 2.1

VHAMKATOPbI AOCTVXEHUSI KOMMEeTeHL M

PesynbTaTbl 06y4eHns

PopmMbl OpraHmsaLnu
3aHATUI

MK.8.31 3HaTb COBPEMEHHbIE METO/bl MCCNEOBaHMA TBEPAbIX TeN, TEOPETUYECKNE
OCHOBbI METO/IOB M3MEPEHUs (IN3NYECKUX BEMMYMH U XapaKTEPUCTUK TBEPAbIX TN

Nexuyn; CamocTosTeNbHas paboTy

MK.8.32 3HaTb OCHOBHbIE NOHATUA U onpeaeneHna Xmmmn Teepaoro Tesa

JNexuyy; CamocTosTeNbHas paboTa

MK.8.33 3HaTb OCHOBbI (PU3NKO-XMMUYECKO MEXaHUKM, UMETb NPeACTaBNeHNE O
MOZENAX yNpyroro, BS3KOro U N1acTUYHOro TBEPAOIO Tena, U3Me/bUYeHNs TBEPAbIX
TeN, MEXaHOXVMUYECKUX PeaKLMsX, MeXaHUYECKOW aKTuBauum,
MEXaHOXMMMUYECKON MoanMKaLmMm

Jlekumu; MNpaKTUYeckme 3aHATUS;
CamocTonTenbHas paboTa

MK.8.y5 BNaaeTb HaBbIKaMM PeLLIeHUst MPaKTUYECKMX 3aa4 X MUK TBEPAOrO Tena
113 pa3aesnos: OnMcaHre CUMMETPUMN KPUCTANTIMYECKUX CTRPYKTYP, PEHTTeHorpadns,
LeheKTbl B TBEPABIX TeNax

JNlekumu; MNpaKTUYeckme 3aHATUS;
CawmocTonTenbHas paboTa

|_|K.8.y6 MNCMoNb30BaTb 3HAHUA, YMEHUA N HAaBbIKW B obnactn Xmmun TBEPAOro Teng
014 NoNy4yeHUA HOBbIX MaTepnanos, MHTepNpeTayunn nx CBOICTB U ana

NJaHMPOBAHWS SKCMEPUMEHTa/IbHON PaboThl

[NpakTnyecKme 3aHATUS;
CamocToATe/ibHas pa60Ta

3. CofiepyXaHue 1 CTPYKTypa ANCUUN/TUHBI

Tabnuua 3.1
N3 Hux B AKTUBHBIE NHankaTopsl
TemMbl nequﬁ Yacbl |[topme npakT. LOCTUXeHNS
thopmbl, yac. o
noAar., yac. KOMNeTeHUNN
CemecTp: 2
AupakTuyecKkan egmHuua: BeegeHue. INpefMeT XMMUN TBEPAOI0 COCTOAHUS.
1. MecTo Xrmun TBEPAOro COCTOAHUS Cpeaun Apyrmx
XUMWYECKUX ancumnivH. MNpenapaTtruBHas, aHaIMTUYECKas U
(hm3mnyeckas XnMMus TBEPLOro cOCTOAHNA. OCOBEHHOCTM MK.8/HN.3-1
XVMUYECKMX peaKLMii C y4acTMeM COeaNHEHWIA B TBEPAOM 1 0 0 1, MK.8/HI.
COCTOSAAHUW. 3HaYeHMe XUMUN TBEPAOrO COCTOAHNA ANs 3-1.2
NpaKkTUKKN. CBS3b XMMUW TBEPLOrO COCTOSHUSA C (IM3UKOIA 1
6nonoruei.

AnpakTuueckasn eauHnla: CTpoeHWe TBEPAbIX Ten.




2. CTpoeHue KpucTasinos. TpaHCAALUMOHHAA CUMMETPUA Kak
XapaKTepUCTUYECKMI NPU3HAK KPUCTAITIMYECKNX CTPYKTYP.
I"pynna TpaHcnauuii. PelwéTka bpasa. Mpynna bpass.
CuWHroHus rpynnbl bpaea. 3nemeHTapHas svelika.

MK.8/HAN.3-1
1,MK.8/HN.
3-1.2,MK.8/

H.3-1.3

3. Apyrvie (NOMMUMO TPaHCNALMWIA) 3NEMEHTbI CUMMETPUM
KPUCTA/IINYECKMX CTPYKTYP. 3aKPbITbIE Y OTKPbITbIE
onepauum cuMmmeTpumn. Tpe6oBaHUA COBMECTUMOCTH C
TPaHCNALNOHHOM cuMMeTpueil. CUMBOSIbHbIE U
rpacuyeckne 0603Ha4eHNsA 31EMEHTOB CUMMETPUM.
Martpuubl Npeobpa3oBaHUA KOOPANHAT NOJ Le/CTBUEM
onepauuii cCUMMeTpUK. TouveyHble U NPOCTPaHCTBEHHbIE
rpynnbl CUMMETPUM. O603HAYEHNS TPYNM CUMMETPUN.
CuMMOphHbIE 1 aCUMMOPHBIE FPYNbI.
KpucTtannorpatuyeckuii knacc. CUHTOHWA
KPUCTa/IIMYECKOI CTPYKTYpbI. Mo3nummn Balikodda.
MMOHATUSA CTPYKTYPHOIO K/1acca v 3amnosiHeHns opoumT
no-3opkomy. CMMeTPUA PeLLETKN bpaBa 1 cMMMeTpUs
CTPYKTYpbI: 06LLee v pas3nuung. FNceBgocMmeTpus.
MvnepcummeTtpus. CeepXxcTpykTypa. 3meHeHus
CYMMETPUN CTPYKTYP Mpu fedopmMaLmsX, Bbi3biBaEMbIX
BHELLHVMW BO3JENCTBUAMY, & Takxe B pesy/ibTaTe (da3oBbIX
MepexofoB NN XUMUYECKNX PeakLnid.

MK.8/HN.3-1
2,MK.8/HN.
3-1.3

4, CUMMETPUNA HEKPUCTANNINYECKUX TBEPABIX TenN -
KBA3UKPUCTaN/I0B U Hecopa3mMepHbIX CTPYKTYp. CxoacTsa U
pasnnunga B CTPOEHWUM KPUCTA/II0B, KBA3UKPUCTA/II0B U
HecopasmepHbIX CTPYKTYP. BO3MOXHOCTb CyLLECTBOBaHWSA
[aNbHEro nopsaka Npu oTCyTCTBUN TPAHCNALMOHHON
cUMMETPUN. TIOHATUA Nepuoja CMeLLeHNs HeCopasMepHbIX
CTPYKTYp. CTPYKTYypa aMmophHbIX TBEPALIX Ten. MoHATUSA
ONKHEro U AanbHero nopsgka. yHKUMS paguanibHOro
pacnipesieneHns. ConocTtasnieHune eé ¢ (hyHKLMeN
MaTTepcoHa. MNMocTpoeHMe MHOTorpaHHNMKOB BopoHOro.

MNK.8/HN.3-1
1,MK.8/HN.
3-1.3,MK.8/

HN.Y5

AnpakTuyeckas eguHMLa: AndpakumMoHHbIE METOAbI UCC

NefloBaHNA TBEPAbIX TeN.

5. AnpakLMOHHbIe METOABI UCCIEA0BAHMNSA CTPYKTYPbI
KpucTtannioB. OCHOBHble BapuaHTbl ANPPaKLMOHHbIX
METOA0B. Buibl U3fyveHmns, ncnonbL3yemoro Ans
AV(PaKLMOHHOTO U3yYeHNs CTPYKTypbl. ObpaTHas
pelleTKa, UHAEKCb Munnepa. Ycnosus Jlaya. Y paBHeHWe
Bynbha-bparros.

MK.8/HN.3-1
.3,MK.8/HN.
Y5

AvpakTyeckas eanHmua: ToveuHble AeteKTbl B KpUCTaIax.

6. ToueuHble fedheKTbl B KpUCTasNax, OCHOBHbIE BUAbI.
becnopsagok no dpeHkento 1 LLIOTTKN. PaBHOBECHas
KOHLIEHTpaLus TenaoBbIX TOUEUHbIX LeeKTOB. TOUeYHble
AetheKTbl, 06YC/IOBNEHHbIE NPUCYTCTBMEM NMPUMECHbIX
aTtomMoB. KBasnxmmMmuyeckue pasHoBecua. ToUeUHble
AetheKTbl, 06YCNOBNEHHbIE HECTEXMOMETPUMEN KPUCTaN/OB.
BnusHue BHeLLHel aTMOCHepbl HA KOHLIEHTpaLuio
TOYeYHbIX AetheKToB. OCHOBHbIE BUAbl HECTEXMOMETPUN B
OKCMax MeTasioB.

MK.8/HAN.3-1
2,MK.8/HN.
3-1.3,MK.8/

HN.Y5

AVpaKTyecKasi eanHMLa: dNeKTPOHHOE CTPOEHME MeTaI/IOB U JN3NEKTPUKOB, COGCTBEHHbIX U

NPUMECHbIX MO/YNPOBOJHVKOB.




7. DNeKTPOHHOE CTPOEHME META/IIOB N AN3NEKTPUKOB,

MK.8/HN.3-1

2,MK.8/HN.
COOCTBEHHBIX M MPUMECHBIX MOTYNPOBOAHUKOB. CBA3b 1 0 3-1311K.8/
3/M1EKTPOHHbBIX CBONCTB OKMCMOB C UX HECTEXMOMETPUEN i
HIN.Y5
AunpakTnyeckada egnHuua: Anddysua B TBEPAbIX Tenax.
8. OCHOBHble MexaHM3Mbl Antdy3un. Auhdy3ns B none MK.8/HN.3-1
MeXaHNYeCKNX HarpshxeHWid, addekT Fopckoro. Auddysns 1 0 3,MK.8/HN.
N XUMUYECKME PeakLm C y4acTUeM TBEPAbIX Ten. Y5
OnpakTnyeckas egnHuLa: VIoHHas NpoBoOAMMOCTb B KpUCTa/1/1ax.
MK.8/HN.3-1
9. BnusiHMe NpPYMECHbLIX aTOMOB Ha NOHHYHO MPOBOANMOCTb.
M3oTepma Koxa-BarHepa. /loHHasa NpoBOgUMOCTb 1 0 LNK8/HN.
cyne VFI)OHHVIKOB e PoRoA 3-13,1K.8/
ynep ' H.Y5
OunpakTndeckada eguHuLa: NMpoTaxXeHHbIe Je)eKTbl, OCHOBHbIE BUJbI.
MK.8/HAN.3-1
10. Aucnokauun, KOHTYp 1 BekTop Broprepca. Kpaesble u 1 0 3 MK.8/HU
BMHTOBbIE AMCNOKaLUN, OCHOBHbIE BUAbI ABUKEHUS. B >}5 ’
AnpakTnyeckasn egnHULA: PeakunoHHasA Cnoco6HOCTb TBEP/bIX BELLECTB.
o MK.8/HN.3-1
11. Ponb npeanbHON CTPYKTYpPbI, AetheKToB, Anddysun, 2 MK .8/HU
MEXaHUYECKMX HanpskeHu. ObpaTHas CBA3b. YNpaBeHmne 1 0 '3_’1 3'I'IK 8/'
peakLMOHHOM CNOCOGHOCTLIO TBEPLbIX BELLECTB. HLY5
AnpakTnyeckasn eagnHuua: MpocTpaHCTBEHHOe pa3BUTUNe peakuunii B TBEPLbI
12. MpocTpaHCTBEHHOE Pa3BUTUE peakLMii B TBEPAbIX Tesax.
MK.8/HAN.3-1
PakTOopbI, BAUAIOLLME HA HErO M CNOCOOLI YNpaBieHus.
2,MK.8/HI.
Tonoxmmmnyeckrie 1 TonoTakcuabHble peakumm. Metog 2 0 3-13 1K .8/
npefLlecTeeHHMKa. BnnaHue npeabicTopmn TBEPLOr0O HI/I y5'
obpasLa Ha ero peakLMOHHYH CNOCOGHOCTb. '
Anpaktnyeckasn eanHULa: PasmepHble 3h(eKTbl B XMW TBEPLOTO Tefla.
13. HaHoKpucTanbl, Knaccugukawmsi, 0CO6eHHOCTH MK.8/HN.3-1
CTPOeHUs, ycnoBus hopmmposaHuns. CBePXCTPYKTYpbI, 1,MK.8/HN.
MOZY/IMPOBaHHbIE CTPYKTYpLI. [MapakpucTtansibl. MeToabl 2 0 3-1.2,MK.8/
nccnefoBaHUs HaHomaTepuanos. MeTtoabl CMHTesa HW.3-1.3,MK
HaHOKPUCTa/IIMYECKNX NOPOLLKOB. .8/HN.Y5
OnpakTndeckas eguHuua: TepmoaHa/IMTUYECKVE METOAbI B XMMUW TBEPLOro Tena.
14. TepmorpaBMmeTpus, TEPMOMEXAHNYECKNI aHANN3, MK.8/HN.3-1
AdhhepeHUMaibHas CKaHMpYyoLLas KalopuMeTpus ans 1 0 2,MK.8/HN.
peLleHns 3a4a4 XMMUM TBEPAOro Tena. DNeKTPOXMMUSA 3-1.3,MK.8/
TBEPAOro Tena. HWN.Y5

AnaakTuyeckas eauHNLAa: MexaHoXMMUS!, 0COBEHHOCTY MEXaHOXMMUYECKUX NPEBPALLIEHWIA.

15. Tpu OCHOBHbIX HamnpaeieHUs MexaHOXUMUK. Tunbl

MEeXaHWN4ecKoro BO3AeNCTBNSA, TUMbl MeNbHUL, MeXaHW3Mbl MK.8/HN.3-1
MeXaHOXMMUYECKMX peakuuii. BimsaHue faBneHns Ha 1,MK.8/HN.
CTPYKTYpbI TBepAbIX Ten. MeTanno-opraHnyeckue 2 0 3-1.2,MK.8/
KapKacHble CTPYKTYpPbl - NPUHLMMbI An3aliHa, NPUMEHEHNS. HWN.3-1.3,MK
MpriMeHeHWe XMWY TBEPAOTO Tena B hapmaLum u 8HN.Y5
martepuanosefeHNN.
Tembl NPaKTUYECKUX VISHXB | Axrnupie | HAMKaTOPDI
o Yachbl |thopme npakT. poctwkeHns | YyebHasA AeATENbHOCTb
3aHATUN noAr., vac. (hopMbI, Hac, KOMMeTeHUNIA

CemecTp: 2




AvpakTryeckas eanHuua: CTpoeHue TBEPAbIX TeN.

1. ToHATHE CUMMETPUMN,

MK.8/HN.3-1
3,MK.8/HIN.
Y5

ONeMEHTbI CUMMETPUN 1
ornepauum CUMMETPUN.
Onepaunn cMMmeTpun 1-ro
n 2-ro poga. I'paguueckne n
OYKBEHHO-LM(POBbIE
0603HayveHns. MaTpuyHble
npeacTaBneHns onepawmi
CUMMETPUN.
MpeobpasoBaHUs CUCTEMBI
KOOpPAWHAT 1 KOOpAWHATSI
CYMMETPUIAHO CBA3aHHbIX
To4eK. OnepaTopsbl
CYMMETPUN:
CUMMETpUYEcKoe
npeobpasoBaHue
OTHOCMTE/IbHO OCH, He
NPOXOASALLEN Yepe3 Havano
koopauHat. CoyeTtaHve
oriepaumin CUMMeTpun apyr
C LpyroM. CUHTOHUN.
ToyeyHble rpynnebl
CUMMETpUN. HoMeHKnaTypa.

AnpakTuyeckas eguHmua: AndpakyMoHHbIe MeTOAbI UCCen

OBaHMWs TBEPAbIX Ten.

2. Antpakums
PEHTIEHOBCKOr0 M3/y4eHNs
KpucTtannamu.

MNK.8/HN.3-1
3,MK.8/HN.
Y5,MK.8/HA

Ycnosua flaya. YpaBHeHue
Bynbha-bparra. MeomeTpus
KPUCTa/IINYECKOW PeLLIETKM
1 06paTHOro NPOCTPaHCTBA.
BblBOA KBaZpaTUYHbIX
thopM 1S N06OIA CUHTOHMMN.
CTpyKTypHas amnanTyga.

Y6 BbiBoA Npasui noracaHus
[J19 LLeHTPMPOBaHHbIX
fYeeK, 4N BUHTOBbIX OCEW,
[LNs NAIOCKOCTEN
CKOJIb3ALLET0 OTPAXKEHNS.
AvpgakTuyeckas efuHuua: Auddysnsa B TBepabIX Tenax.
MK.8/HI.3-1|"O/1b Avdpy3Mm
3. Ondphy3usa n xuMmnyeckme 3,MK.8/HN. TOHEHHbIX 'qe..qjeKTOB npu
peaKLm v MK 8/H1 | PERKUNAX TBEPAOE + ras u
' ’ y'6 TBepoe + TBepLoe.

Juncnokauum B KpucTaniax.

AVpaKTyeckasi eaMHMLa: VIoHHasi NpoBOAMMOCTb B KpUcTasiax.

4. VloHHaa npoBOANMOCTb.

MNK.8/HN.3-1

3,MK.8/HN.

Y5,MK.8/HA
.Y6

MeTogb! 3MepeHus.
MapameTpbl, KOTOPbIE
MOXHO MOJy4nTb U3
3aBMCMMOCTMN MOHHOM
NPOBOAUMOCTH OT
TemnepaTypbl. BanaHue
MPUMECeN Ha NOHHYIO
NPOBOAUMOCTb. DPDEKT
Koxa-BarHepa.




3.2 CamocTosTeNlbHas paboTa obyyaroLlerocsi

Tabnuua 3.3
o ViHAnKaTopei! Yacbl Ha Uackl Ha

Ne Buabl camocToATeIbHOM paboThbl LOCTVXKEHNS

< |BbIMOJIHEHWE [KOHCYNbTaL MK
KOMMETEHLW

CemecTp: 2
MK.8/HN.Y5,MN
1 |PI3/Pethepar K 8/HU.Y6 20 3

[na 3aKkpensieHns MaTepuana, U3y4aeMoro CTygeHTaMn Ha CEMUHaPCKMX 1 1abopaTopHbIX 3aHATUAX, UM
npegnaraetcs BbINOMHUTL PI3 ¢ MHAMBUAYabHLIMU BapUaHTamMy N8 K&KA0ro CTyAeHTa. : MexaHoxumus
CO3[aHns MaTeprasios C 3ajaHHbIMM CBOMCTBaMM : yuebHoe nocobue / [O. B. AHaptoLLKoBa 1 ap.] ;
HoBocKb. roc. TexH. yH-T.- HoBocnbupcek, 2007.- 350, [1] ¢. : un., Tabn..- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000076073.- ABT. yKasaHbl Ha 060p0OTe TUT. . VIHHOBAaLIMOHHAS
obpasosatenbHas nporpamma HITY "Bbicokue TexHonorun™. Congbiwes P. B. Metoguyeckume n obime
pekomeHaaLum no Hanucanuo PI3 (peepatos), N0 HaNpaBNeHW0 «3KON0TUSA 1 NPUPOLONO/Ib30BaHME
[2nekTpoHHbIA pecypc] : yuebHO-MeToanYeckoe nocobue / P. B. Congpiwes ; HoBOCK6. roc. TexH. yH-T. -
Hosocunbupck, [2016]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000233328. - 3arn. ¢
aKpaHa. KHOTbko A. B. Xumus TBepAoro Tena : y4ebHoe nocobme [no cneyuansHocTit 020101 (011000)
"Xumuna"] / A. B. KHoTbKo, N. A. TpecHsakos, FO. [I. TpeTtbsakos. - M., 2006. - 301, [1] c. : un.

NK.8/HN.3-1.1,
2 |lMoprotoBka K 3aHATUAM NK.8/HN.3-1.2, {12 2
MK.8/HN.3-1.3

lMoBTOpeHMe MaTepuana, N3yYeHHOr0 Ha NIEKLUMOHHbIX 1 NPaKTUYeCKUX 3aHATUSAX.. MexaHoXnmMus
CO34aHNA MaTepuanoB C 3alaHHbIMK CBOMCTBaMY : y4ebHoe nocobue / [O. B. AHgptowikosa 1 ap.] ;
HoBocub6. roc. TexH. yH-T.- Hosocnbupck, 2007.- 350, [1] c. : wn., Tabn..- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000076073.- ABT. yKasaHbl Ha 060p0oTe TUT. /. VIHHOBaLMOHHas
obpasoBaTensHas nporpamma HITY "BbICOKMe TexHONOrMmn', OpraHmsaums camocTosATeNbHON paboThbl
CTyZileHTOB HOBOCMOMPCKOro rocyiapCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA : METOLNYECKOE
pykoBoAcTBO / HoBOCKG. roc. TexH. yH-T ; [cocT.: FO. B. HukutuH, T. FO. CypHuHa]. - HoBocnbupck, 2016.
-19, [1] c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042 KHoTbKO A. B.
Xumns TBepAoro Tena : yuebHoe nocobue [no cneumansHocty 020101 (011000) "Xumna™] / A. B.
KHoTbKO, U. A. TpecHskos, FO. [1. TpeTbakos. - M., 2006. - 301, [1] c. : wnn.

MK.8/HN.3-1.1,
MK.8/HN.3-1.2,
3 |MoaroTtoBka K atrectauun MK.8/HN.3-1.3, |30 3
MK.8/HN.Y5,M
K.8/HN.Y6

lMoBTOpPeHMe MaTepuana, N3y4YeHHOr0 Ha NIEKLUMOHHbIX 1 NPaKTUYeCKUX 3aHATUSAX.: MexaHoXnmMus
CO34aHNA MaTepuanoB C 3alaHHbIMMK CBOMCTBaMY : y4ebHoe nocobue / [O. B. AHgptowikosa n ap.] ;
HoBocub6. roc. TexH. yH-T.- HoBocnbupck, 2007.- 350, [1] c. : wn., Tabn..- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000076073.- ABT. yKasaHbl Ha 060p0oTe TUT. /. VIHHOBaLMOHHas
obpasoBaTensHas nporpamma HITY "BbICOKMe TexHONorumn™, OpraHmsaums camocTosATeNbHON paboThbl
CTyZileHTOB HOBOCMOMPCKOro rocyapCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA : METOANYECKOE
pykoBoAcTBO / HoBOCKG. roc. TexH. yH-T ; [cocT.: FO. B. HukutuH, T. FO. CypHuHa]. - HoBocunbupck, 2016.
- 19, [1] c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042 KHoTbKO A. B.
Xumns TBepAoro Tena : yuebHoe nocobue [no cneumansHocty 020101 (011000) "Xumna™] / A. B.
KHoTbKO, U. A. TpecHskos, FO. [l. TpeTbsakos. - M., 2006. - 301, [1] c. : wnn.




3.3 TexHonornsa obyyeHus

[N opraH13aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TeXHoNorum (Taén. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALUNOHHbIE TEXHO/0r UK
VHhopmumpoBaHme e-mail:f.gorbunov@corp.nstu.ru
KoHcynbTnpoBaHue e-mail:f.gorbunov@corp.nstu.ru
KOHTpO/b e-mail:f.gorbunov@corp.nstu.ru
Eﬂstl\élS#:nHomBe y4ebHbIX 3EC

4. NpaBwuia aTTecTaunm obyyaroLmMxcsa no gUCunnnHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PeNTUHIOBas CUcTeMa
(BPC), no3sonstowas BbICTaBSATb OLEHKW MO TPaaULMOHHON LWKane 1 15-ypoBHeBoi ECTS.
KpaTkas nHopmaums o bBPC npuseseHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaeMble BUAbI JeSATENIbHOCTY 00yYatoLLMXCs 62 MakcuManbHbIi 6ann

CemecTp: 2

Jexyus: 15 30
IIpakmuueckue 3anamus: 10 20
PI3/Pegepam: 15 30
3auem: 10 20

B Tabnuue 4.2 npenctas/ieHO COOTBETCTBME POPM KOHTPO/IA 3asB/IFEMbIM TPeboBaHMAM K
pesynibTatam OCBOEHUS AUCLUMINHBI.

Tabnuua 4.2
Dopmbl
Kogpl p
o KOHTpONA
KOMMeTeH MHANKAaTOPbI 4OCTUXKEHUA KOMMNETEHLNI
Lmid saunTal o e
Prap
MK.8/H [MK.8/HW 31. 3HaTb COBPEMEHHbIe METO/bI UCCEA0BAHUS TBEPAbIX Te/, TEOPETUYECKME +
n OCHOBbI METO0B U3MEPEHUA (PU3NYECKUX BENMUYMH U XapaKTePUCTUK TBEPALIX TeN
MK.8/HW 32. 3HaTb OCHOBHbIe NOHATUSA 1 OMpPeAeneHNs XMMun TBepAOro Tena +
MK.8/HW 33. 3HaTb OCHOBbI PU3NKO-XMMUYECKOIN MEXAHWKMW, UMETb NPeACTaBNeHNE O
MOZENSAX ynpyroro, BA3KOro 1 NiacTUYHOro TBEPAOro Tena, U3MesbyYeHNs TBepabIX Ten, +

MeXaHOXUMMYECKNX peakLMsiX, MEXaHUYECKOI aKT1BaLMKN, MEXaHOXUMMNYECKOM
MoauhmKaLmum

MK.8/HW y5. BnafeTb HaBblKaM1 PeLLEHNs NPaKTUYeCKMX 3aaq XMMUM TBEPAOro Tena u3
pasaenos: onucaHe CUMMETPUM KPUCTAINIMYECKUX CTPYKTYP, PeHTreHorpatus, AedekTbl B +
TBEpAbIX Tenax

MK.8/HW y6. ncnonb30BaTh 3HAHKS, YMEHUS 11 HaBbIKU B 06/1aCTV XMMWUW TBEP/OrO Tena Ans
MoNy4YeHUs HOBbIX MaTepKasioB, MHTEPMPETALN UX CBOICTB W NS NNaHMPOBaHUS +
3KCMEPUMEHTA/bHOM PaGoThl




®OH[, OLEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamme.

7. lutepatypa

OcHoBHas nMTepaTypa
1. [TonyGosipoB B. A. MexaHOXMMUYECKHE ammapaTsl 1 METOABI OLEHKH UX 3P (HEKTUBHOCTH :
yueOHoe nocooue / B. A. TTony6osipos ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2010. - 84, [1]
C. : mi., Ta0iL.. - Pexxum nocryna: http://elibrary.nstu.ru/source?bib _1d=vtls000127428

2. Knoteko A. B. Xumus TBepmoro tena : yuebHoe nocodue [rmo cnenuaasaocta 020101 (011000)
"Xumus"] / A. B. Kaoteko, U. A. IIpecusxos, 10. /1. Tpetssikos. - M., 2006. - 301, [1] c. : m.

[lononHnTenbHas nuTepaTypa

1. New Research on Solid State Chemistry / James B. Veliotti, editor. - New York, 2007. - X, 278
p. : 1ll.. - TTep. 3arn.: HoBble ucciienoBanus B 00JaCTH XUMHUH TBEPAOTO TeJIa.

2. ®axaeman b. JI. XuMus HOBBIX MaTEPHAIIOB M HAHOTEXHOJIOTUH : [yueOHOe mocooue] / b.
®axnpmad ; miep. ¢ auri. J. O. Yapkuna, B. B. YTounukosoii ; mox pex. FO. JI. Tperpskosa, E. A.
['yaununa. - Jonronpyaasnii, 2011. - 463 c¢., [20] . won. : win., Tabo.

3. BausiHre MexaHUYeCKUX BO3IAEHUCTBUIN Ha (PU3MKO-XUMHUYECKUE TIPOIIECCH] B TBEPBIX TeJax !
[Monorpacdwus / B. A. ITony6osipos u ap.]. - HoBocubupck, 2011. - 603 c. : wi.. - Pexxum mgocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000169387. - ABT. yka3Hbl Ha 000POTE THT. JI..

8. MeToamnyecKoe 1 NporpaMmHoe obecneyeHme, MUHPOPMaLMOHHbIE TEXHOI0M N

8.1 MeTopauyeckoe obecrneyeHue
1. Opranm3anus caMOCTOATENbHOM paboThI CTyIeHTOB HOBOCHOMPCKOT0 rocy1apcTBEHHOTO
TEXHUYECKOTO YHHBEPCUTETA : METOAUYECKOe pykoBoacTBO / HoBocHO. roc. TexH. yH-T ; [cocT.: FO.
B. Huxutun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] c. : Tabm.. - Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042
2. Conmermes P. B. Metoanueckue u o0mue pekomenaannu rmo Harnmcauuto PI'3 (pedeparos), mo
HaMpaBJIEHUIO « DKOJIOTHS U MPUPOIOIIOIb30BaHNE) [ DIIEKTPOHHBIN pecypc] :
yuebHO-MeTtoamueckoe mocodue / P. B. Connpimies ; HoBocu6. roc. TexH. yH-T. - HoBocuOupcek,
[2016]. - Pexxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000233328. - 3aru. ¢ 3xpaHa.
3. MexaHOXHMUs CO3JaHUS MAaTEPUAJIOB C 3aJaHHBIMU CBOWCTBaMU : yueOHOe mocooue / [O. B.
Anpnpromkosa u ap.] ; HoBocu6. roc. texH. yH-T.- HoBocuOupck, 2007.- 350, [1] c. : wr., Tabu..-
Pexxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000076073.- ABT. yka3aHsl Ha 000pOTE
TuT. 1. IHHOBammmonHas obpasoBartensHast mporpamma HI'TY "Bricokue Texnomorun".

8.2 CreunannanpoBaHHoe NporpammHoe obecreyeHme
1 Oniepaumonnas cuctema Microsoft Windows
2 INaket oducHbix npmioxkenuit Microsoft Office

8.3 VIH(hopMaLMOHHbIE TEXHOIorK

Mpw ocyLecTBNeHMN 06pa3oBaTeIbHOro NpoLecca No AUCLUMNANHE NPUMEHSIOTCA 3/IEMEHTI
ANCTaHLMOHHbIX 06pa30BaTe/ibHbIX TEXHOONiA, @ TaKXKe CUHXPOHHOTO 1 aCUHXPOHHOIO
B3aMMO/ENCTBUA B 3/1EKTPOHHOM MH(OPMaLMOHHO-06pa3oBaTe/ibHoON cpeabl HITTY.



9. MaTtepnanbHO-TeXHUYeCKoe obecneyeHve

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne HaunmeHoBaHue Ha3HaueHue

1 |lpe3eHTaLMOHHOE 060pYyOBaHME UTeHwne nekumii, NpoBefeHne NpaKTUYecKnx
(MynbTUMeAMa-NPOEKTOP, 3KPaH, KOMMbIOTEP |3aHATUI
AN15 yNpaBneHns)




