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JIUCT U3MEHEHU
B pabouyI0 IpOrpamMmy JTUCHUILIAHEI «MaTepuajioBeieHue»

Hamnpagsnenue (CrienuaibHOCTB): 22.03.01
MaTepuaaoB»

«MarepuaJjioBeieHue

H TEXHOJIOT'UMN

Hanpasnennocts (mpoduiis/crienuanuzanus) MaTepuaioBegeHue HAHOCTPYKTYPHPOBAHHBIX

KOMIIO3UIIUOHHBIX MaTepuajaoB

®dopma 00yueHUS: OUHAA

n/n

Conep:xxaHue u3MeHeHHsI WJIH CChLIKA kadenapoii, peajusyroniei
Ha NPWIaraeMblii TEKCT U3MEHEHNsl | IMCUMILUIMHY/ BhITyCKaome

®DUO 3aBenyoniero

kadeapoii

IMognucek

Jara
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1. HEJIM U1 3AJAYU OCBOEHUA JUCIUITJIMHbI
Ienn ocBoeHHs] TUCHHUIIMHBI: TIO3HAHNUE NIPUPOJBI U CBOMCTB MAaTEPUAJIOB, a TAKXKE
METOZI0B HM3MEHEHMsI UX CBOWMCTB s HambOosee 3(PQPEKTUBHOTO HCHOJIb30BAHUSA B
TEXHHUKE; U3yUYeHUE (PU3NYECKUX U PUZUKO-XUMUUYECKUX MPOLECCOB, JEKAIUX B OCHOBE
COBPEMEHHBIX TEXHOJIOTUH, MPUMEHSEMbIX B MPOM3BOJCTBE B pPa3IMUYHBIX 00JACTIX
HAayKH W TEXHUKHU. JlaTh cTyneHTaM 3HaHUS O CTPYKTYpE M CBOWCTBAX TBEPIBIX TEJ, BKIIOYAS

o0IIMe MPEeACTaBICHUSI O CTPOCHUHM KPUCTAIUIOB, O JeeKTax peallbHOrO0 KPUCTAUIa, TEOPHUsIX

XAMHUYECKON CBSI3U U T.[I.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

JIMCUHIIIMHA OTHOCHTCS K OCHOBHBIM JTUCIUILIMHAM TpodeccnonambHoro mukna b.1
U SBISIETCS ONHOW W3 JAUCHMIUIMH, (HOPMHUPYIOIIUX NpOo(ecCHOHAIbHBIE 3HAHHUA |
HaBBIKH, XapaKTEepHbIE s OakamaBpa TO HampasieHuio nonarotoBkun 22.03.01 —
MarepuanoBeieHUe U TEXHOJIOTUU MaTePUAIIOB.

U3ydeHne MaHHOM AMCUMIUIMHBI 0A3UpyeTcsi HA 3HAHUS CTYJCHTOM OCHOBHBIX ITOJIOKCHHIA
CIIEYIOIIMX KYPCOB U AUCLUILINH:

AHanmMTHYeCKass FTeOMETPHsl M JIMHEWHas anredpa
Juddepennnanbable ypaBHEHUS U IUCKPETHAS MaTeMaTHKa
HNudopmatuka

MaremaTudecKkuii aHaInu3

O3HakoOMUTENNbHAS MTPAKTUKA

OCHOBBI HAHOTEXHOJIOTHI 1 HAHOMATEPHAIIOB

duzuka

Xnumus

OKoJIorus

JI1st OCBOEHMSI TUCHMIUIMHBI CTYIEHT JOJDKEH MMETh CIEAYIOIIHE «BXOIHBIC» 3HAHMUS,
YMEHUS, HABBIKH 1 KOMIIETEHITUH:
3HaHME 0a30BBIX MOHATUI M OMpENCTeHUH B 00JaCTH HEOPTaHUYECKOW XUMHH, MEXaHUKHU
MaTepHuaioB, OCHOB TEOPU YIPYTOCTH, MIIACTUYHOCTU U pa3pyLIEHUs MaT€pUAJOB,;
® CIOCOOHOCTH HCIOJIb30BaTh CIIPABOYHBIE JOKYMEHTHI U TOCYaPCTBEHHBIE CTaHAPTHI,
® CIOCOOHOCTH HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCIMIUINH,
MPUMEHSATh METO/bl MATEMATUUECKOT0 aHAJIM3a U MOJETUPOBAHMUS.
Pe3ynpTaThl OCBOEHHS ITUCHUIUIMHBI OyIyT HEOOXOIWMBI I JaJbHEHWIIEro Mporecca
00y4eHus1 B paMKax MO3TAMHOTO (OPMHUPOBAHUS KOMIETEHIIUN TMPU W3YYECHUU CIEAYIOIINX

JAUCLMITINH
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° KOMHOSI/IHI/IOHHI)IG MaTcpHralibl. MeTaJ'IJ'IOManI/I‘lHBIG, C HOHHMepHOﬁ ManHHCﬁ
e KpaHTOBas TEOpHSA KOHACHCUPOBAHHOI'O COCTOSAHUSA
e Metoanl MOJIYYCHHA HAHOYACTUIl U HAHOMATCPUAIIOB

a TaKKe MIA IPOXOXAECHMs IOATOTOBKM K cJade M claya IOCyJapCTBEHHOIO JK3aMEHa,
OPEJUIUIOMHONM TPAaKTUKH, 3aIIUTHl BBITYCKHOW KBaJU(HUKAIMOHHONH paboThl, BKIIOYAs
IIOArOTOBKY K IIPOLEAYPE 3aIIUThI U IPOLEAYDPY 3aLIUTHI.

3. IEPEYHEHb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110 AUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHbBIX C IINTAHUPYEMBIMMU PE3YJIBbTATAMMU

[Ipouecc
KOMIIETECHIINH:

HU3y4CHUA JUCHUIIINHBI

OCBOEHMA OITOIT

HampaBlieH Ha (opMHpOBaHUE CIIEIYIOIIUX

Koa u HauMeHOBaHMe

HepequL IJIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ mo JTMCHMIIJIMHE

peaau3yeMoit (MOyJ110), COOTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKECHHUS
KOMIIETEeHITHH KOMIIeTeHIIUI
OIlK-1 3HaTh: OCHOBHBIEC 3Talbl Pa3BUTHUS U HAYUYHbIC HAIPABICHUS HAayKU

Crnioco0eH pemiarb
3a7a4un

0 MaTcpuajiax U uX COACPIKAHHUC.

npodecCHOHaTBLHON YMeTh:  TONB30BaThCS  MH(POPMAIMOHHO-OMOIMOTrpadhnIecKuMu
NesITeIbHOCTH, cucTeMaMHM JJIs MOMCKa MH(OPMAIMK [0 PA3JIMYHbIM HalpaBIECHUSAM
MIPUMEHSISI METO/1bI MaTepUaIoBEICHUSI.

MO/ICJINPOBAHUS,

MaTeMaTHYeCKOIo Baapgers: HaBbIKaMU paboThI c UH(POPMALMOHHO-
aHajus3a, KOMMYHHUKAIIUOHHBIMH M KOMIIBIOTEPHBIMU ~TEXHOJIOTUSIMH  JJISt
€CTECTBEHHOHAy4YHbIE U | IoKMcKa UH(OpMaluu B chepe MaTepraioBeACHUS

O0IIenHKXEHEPHbIE

3HAHUS

OIIK-3 3HaTb: uHOpOpPMALMIO O CYIIECTBYIOUIMX THUIAX H MapKax

CriocobeH ygacTBOBaTh
B yIpaBIeHUU
npo¢ecCuOHAITBHON
JesITeNIbHOCTHIO,
HCIIOJIB3YA 3HAHUS B
00JacTy MPOEKTHOTO

MaTepHuasoB, UX CTPYKTYpE U CBOMCTBAX MPUMEHUTEIBHO K PEIICHHUIO
MOCTaBJIEHHBIX 3a/1a4 B PO(GECCHOHATLHON 1EATEIbHOCTH.

YMmern: OCYHICCTBJIATDH BBI60p MaTCpHraJIOB U YIIPABIIATE KAa4€CTBOM
TOTOBOT'O IIPOAYKTa Ha OCHOBE aHa/JIM3a YCJIOBI/Iﬁ OKCILTyaTaluu
U3ICIUN B HpO(i)CCCI/IOHaJ'IBHOI\/’I JACATCIIbHOCTH.

MEHEIKMEHTa
Buagers: MeTonamu BbIOOpa MaTepHajOB U YNPABIATH KauyeCTBOM
rOTOBOTO MpPOJYKTa Ha OCHOBE aHalu3a YCJIOBUH OJKCIUIyaTalluu
u3zenui B npoecCuoHaIbHON AeATeNbHOCTH

OIIK-6 3HaTh: OCHOBHBIE METO/BI UCCIIEA0BAHNS CBOMCTB MaTepHaJIOB.

Cnocoben npuauMatrh | Teopernueckyro 0a3y O METOJax, CpEACTBAX, TEXHOJOTHSIX W

000CHOBaHHBIE AITOPUTMAX peleHus MpopecCHOHATBHBIX 3a1a4

TEXHUYECKHE PEIICHHUS
B nipoeccroHanbHOM
NesITeTbHOCTH,
BBIOMpATh

s exTuBHBIC U
Oe3omacHble

YMeTh: NPUMEHATh HMMEIOLIYIOCS METOJO0JIOIHUYECcKyto 0a3y s
pelleHrs KOHKPETHBIX MPHUKIATHBIX 3a4a4 NpodeccCHOHaTbHON
NESATENIbHOCTH; OLIEHUTH NOBEIACHUE MaTepuaia U IPUYMHBI OTKAa30B
JeTajle  MallMH TpU  BO3JCWCTBMM HAa HUX  Pa3JIMYHBIX
9KCILTYaTAlMOHHBIX (PAKTOPOB,;
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TEXHUYECKUEC CPEACTBA
U TCXHOJIOI'NHU Baanern: Haprsikamu II0MCKa, aHajau3a Hu CUCTEMaTUu3aluu
Tpe6yeM017I I/IH(bOpMaI_II/II/I JJIsL peICHUA 3aga4 cBOcH

poecCHOHAIBHOM IeATEIHbHOCTH

4. OBIIAA TPYJOEMKOCTDb JUMCIIUITJIMHbI

4.1. O0beM DTUCHHUILIHHBI B 3a4eTHBIX equHunax (scero) — 3 3ET.

4.2. O0beM THCHUILIUHBI N0 BUAAM y4eOHOH padoTsl (B yacax): 108 u.

KounvecTBo yacoB (popma o0yueHust — ouHas)

Buj yueoHoii pa6oThl Bcero no B T.4Y. [10 ceMecTpam
IUIAHY 4 5 6 7

1 2 3 4 5 6
KonrakTHas padota 64/64 64/64 - - -
00y4JaroIuxcs ¢ MpernojaBareieM
B COOTBETCTBHHU C YII
AyIUTOPHBIC 3aHATHUS:
o Jlekuuu (B T.4. 0 IIpID)* 32/32 32/32 - - -
® [PAaKTUYECKHE U CEMUHAPCKUE - - -

3ansaTus (B T.4. 0 [IpID)*
e J1abopaTopHbie paboThI, 32/32 32/32 - - -
npakTukymsl (B 1.4. 0 IIpID)*
CamocrosTenpHas pabora 44/44 44/44 - - -
dopma TeKyIIero KOHTPOJIs TECTHPOBa- |TECTUPOBA- - - -
3HAHUI U KOHTPOJISI HUE, HHE,
CaMOCTOSITENTbHOU PabOTHI: YCTHBIN YCTHBIN
TECTHPOBaHUE, KOHTP. paboTa, orpoc, orpoc,
KOJUTOKBUYM, pedepat u jap. (He 3ammTa 3ammTa
MeHee 2 BH/IOB) naboparop | nabopato
HBIX paboT PHBIX
pabot

Bunel npomexxyrouHoit 3auer 3auer - - -
aTTecTanuu (dK3aMeH, 3a4eT)
Bcero yacoB nmo qucHHILINHE 108/108 108/108 - - -

*B cnyuae neobX00uMOCmu UCNONb308AHUS 8 YYEOHOM npoyecce HYacmuiyHO/UCKTIOUUMETbHO
OUCTAHYUOHHBIX  00PA308AMENbHBIX MEXHON02UN 6 mabdauye uepe3 cleul YKA3bl6ACMCSl
Konuvyecmeo uacoge pabomwr IIIIC ¢ obyyalowumucs 014
OUCTAHYUOHHOM hopmame ¢ npUMeHeHUeM INeKMPOHHO20 00YYEeHUs.
*yacwl [Ipll no oucyunaune ykazvigaromes 6 coomeemcmeuu ¢ YII, 6 cnyyae, ecau oucyuniurotl
C8A3aHHBIX ¢  OyOyweli

npeodyCMOMPEHO  GbINOJIHEHUe OMOeNbHbIX JIeMeHmos8 pabom,

npogeccuoHanbHol 0essmenbHOCMbI0 00VHAIOUUXCSL.

npogeoenus 3aHAMUU 8

4.3. Copep:xkanue TMCUUIJIMHBI (MoayJis). PacnipenesieHue 4acoB o TeMaM 1

BH/IaM Y4eOHOM padoThI:

®dopma 00y4yeHus — oyHas

Buabl yueOHbIX 3aHATHI

Ha3Banue pa3aejaoB

Bcero AyIuTOpHBIE 3aHATHS

H TEeM

JIEKIUH | IpakTn- | Jlabopa

B T.4.
3aHATUA

Camoc-
TOA-

dopma
TEKYIero
KOHTPOJIsI

Dopma A
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YyecKHe | TOPHAs | B MHTepP- | TeJlbHas 3HAHUH
3aHATHSA, | padoTa | aKTHB- paéora
ceMHHAap HOW

dopme
1 2 3 4 5 6 7 8

1. MukpoctpyKktypa Tectupo-
6 2 . 4 BaHHC

YCTHBIN
OIIpocC

2. Ctpykrypa Tectupo-

TBEPABIX TEN BaHHC,
YCTHBIN

20 6 6 8 oIrpoc,
3aIuTa
naboparop
HBIX paboT

3. dedekTsl B VYerHbiid

KpucTaiaiax OIIpocC,
TECTHPO-

20 6 6 8 BaHHE,
3aIUTa
Jaboparop
HBIX paboT

4. CrutaBbl YcrHblit
orpoc,
TECTHPO-
20 6 6 8 BaHHE,
3aIuTa
Jaboparop
HBIX paboT

5. Auddy3us Tecrupo-
BaHUE,
YCTHBIN
20 6 6 8 ompoc,
3aIuTa
Jaboparop
HBIX paboT

6. Mexanuyeckue Tectupo-

CBOMCTBaA 20 6 6 8 BaHHeE,
YCTHBIN

ornpoc

Hroro 108 32 32 44

5. COAEPKAHUE JTUCHUIIJIMHBI (MOAYJISA)
Pa3nes 1. MukpocTpykrypa.

Benenue B pusnueckoe marepuanioBefeHrne. MUKpoCTpyKTypa.

Pa3nes 2. CTpykTypa TBepAbIX TeJl.

MexaroMHoe B3aumojeiicTBue. Bunpl cBaszeil. Kpucramanmueckue cucremsl H
IIPOCTPAHCTBEHHBIE pelIeTKu. Kpucraumueckue CTpyKTypbl MeTamuioB. HHIEKcs

KpUCTAJJIOTpaUUecKUx  IUIOCKOCTEH W HampaBieHHH.  DKCIepuMEHTaJIbHbIE

dopma A Crpannna 6 u3z 16
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KpHUcTaiorpaduyeckue METO/bl HCCIICAOBAaHUS KpUCTAJUIOB. 3akoH bparroB-Bymbda.
Pentrenosckue METO/IbI UCCJIEI0BAHMUS. DneKkTpoHHas MUKPOCKOTIHS.

Kpucrannorpaduuecknue TeKCTypHI.

Pa3nen 3. ledexTsl B KpucCTALIAX.

Hedextet B kpucramiax. Kiaccupukamus nedexkroB. Todeunbie aedeKTHI
TepmoauHaMuka  TOY€YHBIX  A€(PEKTOB.  DKCHEPUMEHTAJIbHOE  J0KA3aTeNIbCTBO
CYLIECTBOBaHMs TOYeuHbIX JedekToB. [lucimokaumu. Buael aucnokanuii. I'eomerpus
aucnokanuid. Meronsl oOHapy)KeHUsl AUCIOKanuil. Mex3epeHHble rpaHuipl. Da3oBble
rpanunbl.  Kinaccudukanms —$a3oBeix  rpaHun.  DEeHOMEHOJOTHYECKOE  ONHCaHHUe

MexXK(pa3HbIX TPaHUL.

Pasznea 4. CniiaBsbl.

Crpoenne cmiaBoB. IIpaBuno ¢as. IlpaBmio orpe3koB (peryara). marpamma
COCTOSIHMSA CIUIaBOB. Buabl auarpamMm cocrosiHus. TepMonuHaMuka CIuiaBoB. TBepable

PacCTBOPBLI. I/IHTepMeTaHHI/I‘leCKI/IC COCAUHCHMUA. Vnop;moquHbIe TBEPAbIC paCTBOPHLI.

Paszgea S. Anddys3us.

OcHosuble 3akoHbl quddy3un. Kosdpdunment auddysun. AtomMucTuuecKuit
mexanusM jauddy3un B TBepaoM Tene. Koppemsunonabie 3¢ ¢exTel. XuMudeckas
muddysua. Tepmogumnamuueckuidr ¢dakrop. Auddys3us mo Mek3epeHHBIM T'paHUIAM.

Huddysus B HeMeTalu1ax: HOHHBIE IPOBOIHUKH.

Pa3nes 6. Mexanuveckue cBoiicTBa.

Hampspkenus u  geopmauus.  Ymopyras nepopmarus. Ilnactuueckas
nedopManusi MOHO- M MMOJIMKPUCTAIIIOB. MexaHM3MBbl IIaCTUYECKOW JedopMaruu.
ConpoTusieHne UACATBbHON pelIeTKN cIBUTY. CKOJBXEHHE AMCIOKAIMM, Kak MpoLecc
IUTAaCTHYECKOro  Je(pOopMHUpOBaHUs. JIMCIOKAIMOHHBI MEXaHM3M JIBOMHHMKOBAHMUSL.
BnusiHue mumactudeckoil jeopManuu Ha CTPYKTYypy MeTaiuioB. TekcTypa aedopmariui.
BnusHue nnactuueckoil nepopmanuu  Ha CcBOMcTBa MeTayuia - JaedopMalroHHOE

YIOPOUYHCHHUC (HaKHeH). CBerHHaCTI/IqHOCTB MCTAJIJIOB U CIIJIaBOB.

6. TEMbI IPAKTHYECKNX U CEMUHAPCKWX 3AHSTUI
Pa3nen 1. MukpocTpykTypa.

Tema 1. Bpenenue B ¢usnueckoe MmarepuaigoBereHue. MUKpocTpykrypa (dopma

MpOBCACHUA — CCMUHAP, I[I/ICKyCCI/ISI).

Pa3nea 2. CTpykTypa TBEepAbIX TeJl.
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Tema 1. Kpucramumueckue cUCTEMbI U IPOCTPAaHCTBEHHBIE perieTku. Kpucrannuueckue
CTPYKTYPbI METaJUIOB ((popMa MPOBEACHUS — CEMHHAP, JHUCKYCCHS).

Tema 2. MHaekchl KpucTauiorpa@uyecKux IUIOCKOCTEH W HampaBieHuid (popma
IIPOBE/ICHUS — CEMUHAP, AUCKYCCUS).

Tema 3. DOkcrnepuMeHTalbHBIE KpPUCTALIOTpaQUYEeCKHe METOIbl  HCCIICIOBAHHUS

KpuCTaIIOB ((hopMa MPOBEICHUS] — CEMUHAP, AUCKYCCHs).

Pa3nen 3. ledexThl B KpuCTAJLIAX.

Tema 1. [ledextsr B kpucrammax. Knaccudukauus nedexroB. Toueunsie aedexTsl
(popma mpoBeeHUS — CEMHHAP, TUCKYCCHS).

Tema 2. Jlucinokanuu. Bunsr gucnokamuii. ['eomerpust nucnokanuii (popma npoBeaeHus
— CEMHHAp, TUCKYCCHS).

Tema 3. Metonsl oOHapyxkeHUs auciokanuid (popma mnpoBeAeHUsT — CEMHUHAp,
JIMCKYCCHSI).

Tema 4. dazosbie rpanunbl. Knaccudukamnus ¢a3oBsix rpanuil (Gpopma mpoBeaeHUs —

CEeMHHAp, IUCKYCCHs).

Pa3znen 4. CniiaBbl.

Tema 1. Crpoenue crmiaBoB. IIpaBuimo ¢da3. IlpaBuno orpeskoB (peruara) (popma
MIPOBEJICHUS — CEMUHAP, AUCKYCCHUS).

Tema 2. Jluarpamma cCOCTOSIHUSI CIUIaBOB. Buasl amarpamm coctosiHus  (dopma
MIPOBE/ICHUS — CEMHHAP, AUCKYCCHS).

Tema 3. TepmoanHamuka craBoB (Gpopma IpoBeAEHUS — CEMUHAP, AUCKYCCHSA).

Pasneu S. Tuddysus.

Tema 1. OcHoBHbIe 3aKOHBI JU(Yy3un (popMa IpoBeIeHUS — CEMUHAP, TUCKYCCHUs).
Tema 2.Koadpdunment qmuddysuu (popma nposeeHust — ceMUHap, TUCKYCCHUs).

Tema 3. Aromuctuueckuii Mexanusm AU dy3uu B TBEpAoM Teie (popma mpoBeaeHUs —
CEMUHAp, TUCKYCCHSI).

Tema 4. Xumunueckas 1uddysus (popma nposeneHust — ceMUHap, AUCKYCCHs).

Pa3nes 6. Mexanuveckue cBoiicTBa.

Tema 1. Hanpsoxenust u nedopmanus. Ynopyras aepopmanus (popma npoBeaeHUS —
CEMHUHAp, TUCKYCCHSI).

Tema 2. Ilmactuyeckas nedopmanus MOHO- M TMOJUKPUCTAIIOB. MeXaHU3MBI
I1acTHUecKoi nedopmaruu (hopma npoBeaeHUsS — CEMUHAP, TUCKYCCHS).

Tema 3. BausHue mactuyeckod nedopmanuu Ha CBOMCTBa MeTaioB (dopma

MIPOBEJICHUS — CEMUHAp, AUCKYCCHUS).
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7. JABOPATOPHBIE PABOTbI, IPAKTUKYMbI

Ne Tema 3ansaTusa. Kparkoe conep:xanue. O0bem Pa3nen
n/n B Yacax | NMporpamMmabl
1. JlaGoparopnass paGora Ne 1. H3mepeHue TOJIUHBI
OKHMCHBIX U METAJUIMYECKHX ILICHOK. Paznen 2.
6 Crpykrypa
Heab paborbi: Ilo3HakomMuTbecs ¢ MeToAamMu PYKTIP
TBEPJBIX TEJ.
KOHTPOJISI TOJILUHBI OKUCHBIX U METAJUINYECKUX MIJIEHOK
2. JlaGoparopnass paGora Ne 2. H3mepeHue TOJIMUHBI Pazpnen 3.
AMUTAKCHAJIBHBIX CJI0eB H KOHTPOJIb IAapaMeTpoOB Hedexrs! B
AU(PPY3MOHHBIX CTPYKTYP. KpUCTaJUIAX.
Ieap padoTbl: [O3HAKOMUTHCA C OCHOBHBIMHU 6
METOJIaMU OTpeIeNIeHUs] TIyOUHBI 3aJIeraHus pn-mepexoioB
U TOJNIIUHBI  SMUTAaKCHAJIbHBIX  CJIOEB,  OTpaboTarh
TEXHOJIOTMIO MX  BBISBICHUA METOJOM  XHMMHYECKOrO
OKpalIMBaHUsl.
3. JlabopaTtopnass padora Ne 3. M3roroBiieHHe H
rpagyupoBKa TepMomnap. Paznen 4.
. Crnasbl.
Hear pabGorbi: M3yueHue OCHOBHBIX CBOWMCTB 6
TepMOIlap M BO3MOXKHOCTEH UMX MCHOJIb30BaHUS IPU
pEeUIeHUU Pa3IuYHbIX HAYYHBIX M TEXHOJOTMYECKUX 3ajad.
W3rotoBnenue u rpagynpoBka TepMonap.
4. JlabopaTopHnas padora Ne 4. lu¢¢y3uss B MmHOrogasHoi
cucreme. Paznen 5.
updysus.
Hear paGorbr: [lo3HAKOMUTBCA C MEXAHU3MOM Jlabdy
MHorodasznoit tupdysun, ycnopusmu GpopmupoBanus a3 B 6
1 Py3MOHHOIN 30HE U YCTAaHOBUTH CKOPOCTb POCTa HOBBIX
¢a3 mnpu B3aumHOM Juddy3sun MetawioB. M3yuuTh
METOAMKY pacueTa Ko3((UIMEHTOB B3aUMHOU Tu(dy3un
10 SKCIIEPUMEHTAIIbHBIM JIaHHBIM.
5.
JlabopaTopHas padora Ne 5. U3yuenmne nuddy3uoHHbIX Paznen 5.
NMPOLECCOB B KPEMHMH. Hudbdyzus.
Ilens  padoTbl: 3HAKOMCTBO C  OCHOBHBIMH 6
MOJIOKEHUSAMU  Teopud UGB (PY3MOHHBIX MPOILIECCOB, C
MeToAaMu (GOPMHPOBAHUSA pn-lepexojila M KOHTPOJIEM
napameTpoB U y3MOHHBIX MPOIIECCOB.
8. TEMATUKA KYPCOBBIX, KOHTPOJIbBHBIX PABOT, PE®EPATOB
[TpumepHas TeMaTHKa KypCOBBIX padoT:
— Ionmyuenue kapOuja KpeMHUS;
— MHccnenoBanue BAMSHUS OJIEKTPOJIMTHOM TUIa3Mbl Ha MeEXaHHMYECKHE CBOWCTBA
AITIOMUHMUS;
— l3meHeHne aKyCTMUYECKHX CBOMCTB II€HOAMAaTOMHUTOBOM KEpaMUKH B IIpoOLECCe
dopma A Crpannna 9 u3 16
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CIICKaHMS;
— BausHue — n30TepMHMUECKOro  OTXKMIa  Ha  TEIUIOPU3UYECKUE  CBOWCTBA
IEHOAMATOMUTOBOMN KEpaMHKH;
— OcobeHHOCTH MOTyYeHHUs] 1 MEXaHUYECKHE CBOMCTBA rpadeHa;
— HccnenoBanue TEXHOJOTMYECKUX MPUYMH Ppa3pylIeHUs KOPIYCHBIX BBIBOJOB
HOJIEBBIX TPAH3UCTOPOB;

— YriepoJHble KBAaHTOBBIE TOUKH;

— Bnmsanue aucnokanuii Ha MPOTEKaHUE IEKTPUUYECKOTO TOKA B CTPYKTYpe ~MeTasul-
HOJIyTIPOBOJIHUK

— ConHeuHbl€ 3JIEMEHThl, CTUMYJIUPOBAaHHbIC KBAHTOBBIMU TOUYKAMHU.

— BpIOop MaTepuanoB ¥ peKUMOB TEPMUYECKON 00pabOTKH B 3aBUCUMOCTH OT YCIOBUI

paboTHI 1eTasneil v AIEMEHTOB KOHCTPYKIIHUH;

— Bimsaane nedeKTHOCTH KPHCTAIOB Ha TEXHOJOTHYECKHME M OIKCIUTyaTallMOHHBIC

XapaKTEPUCTHUKH TOJIEBBIX TPAH3UCTOPOB.

Tematuka KypcoBbIX paboT ompenensercs Ha kadeape. s BBINOJHEHUS KypCOBOI'O
NPOCKTHPOBAHUS CTYASHTBl 3aKpEIUIIIOTCS 3a BEAYIIMMH MpernojaBaTeNsiMi  Kadeapsl,
UMEIOIIMMH  COOTBETCTBYIOIYIO YYEHYIO CTeneHb/3Banne. OLEeHMBaHHE KYpPCOBBIX padoT
OCYIIECTBIIICTCS Ha PACUIMPEHHOM 3acelaHuM Kadeapsl ¢ NPHUIVIAINIEHHEM CTYICHTOB IIOCIE

HY6J'II/ILIHOFO AOKJIaa CTYACHTOB U KOJUICTHAJIBHOT'O O6CY>K,Z[CHI/I$I PE3yIbTaTOB pa60T.

9. IEPEYEHDb BOITPOCOB K 3AYETY

Benenune B puszndeckoe marepuagoBeieHue. MUKpPOCTPYKTYpa.
MesxaroMHoe B3anmoieiicTBre. BUIbI cBs3e.
Kpucrannnueckue cucTeMsl U IPOCTPAHCTBEHHBIE pelieTku. Kpucramueckue
CTPYKTYpBI METAJLJIOB.
4. Vnpekcsl KpucTauiorpadUyecKux MmiIocKoCcTel 1 HallpaBIeHUH.
5. DkcnepuMeHTalbHble KpUCTAJUIOrpadUuecKrue METOIbl UCCIEIOBAHMS KPUCTAIIIOB.
3akoH bparros-Bynbda.
6. PeHTreHoBCKHME METO/BI UCCIIEJOBAHUS.
7. DneKTpoHHas MUKPOCKOIIHSI.
8. Kpucrammorpaduyeckue TEKCTYpHI.
9. Hedexrs! B kpuctamuiax. Knaccugpukamus nepextos. Toueunbie JeGeKTHI.
10. TepmoaMHAMHKA TOYEUHBIX JEPEKTOB.
11. DkcnepuMeHTAIbHOE JOKA3aTEeIbCTBO CYNIECTBOBAHUS TOUCUHBIX JE(EKTOB.
12. Mucnokaruu. Buasl qucnokanwid. ['eoMeTprst TUCITOKAITUH.

13. Metonbl 0OHapy>KEHUS TUCITOKAIUA.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.

32.

33.

34.

35.

36.

37.

Mek3epeHHbIE TPAHULIBI.

®azoBble rpanuibl. Knaccudukanus ¢pazoBbIX rpaHUIL.

DEeHOMEHO0JIOTNYECKOE OIIMCAaHNE MEX(Pa3HbIX IPAHUII.

Crpoenue cruiaBoB. [Ipasuio ¢a3. IIpaBuiio oTpeskoB (peluara).

Jlmarpamma cOCTOSIHHSI CIUTaBOB. BHIIBI ArarpaMM COCTOSTHUSL.

TepmoanHaMKKa CIUIABOB.

TBepabie pacTBOPBI.

HHTepmerannyeckue cCoeIMHEHMs. YTIOPsII0UeHHbIE TBEP/Ible PACTBOPBHI.
OcHoBHBIE 3aKOHBI TUDDy3UH.

Koaddurment nuddysun.

AToMucTtrueckuii MexanusMm aud@y3uu B TBEPIOM TeJIE.

Koppensuronusie 3G GHeKThl.

Xumuaeckast nudy3usi.

TepMoauHAMUYECKUH (aKTOP.

Juddy3us o Mex3epeHHbIM IPaHULIAM.

JHuddy3us B HeMeTal1ax: HOHHbIE IPOBOAHUKH.

Hanpspxenns u nedpopmanms. Yupyrast aedopmanusi.

[Tnactuueckas nedopmanysi MOHO- U HOJIUKPUCTAIUIOB. MeXaHU3MBbI IIaCTHYECKOM
nedhopmaruu.

ConpoTtuBieHue UiealbHON pemeTky cABUry. CKOJIbKEeHHE AUCIOKAUM, Kak mpolece
IUTACTHYECKOTO Ae(OPMUPOBAHUSI.

JIMCIOKaIMOHHBIN MEXaHU3M JIBOMHUKOBAHUSI.

Bausinue nmuiactuueckoit gredopMaiiii Ha CTpYKTypy METalIoB.

Texcrypa nedhopmanuu.

BnusiHue nactudeckoil jeopMani Ha CBOMCTBa MeTaula - AeOopMaIlMOHHOE

yIpOYHEHUE (HaKJIeI).

CBerHJ’IaCTI/ILIHOCTB MCTAJJIOB U CIIJIaBOB.

10. CAMOCTOSATEJIBHASA PABOTA CTYJAEHTOB

Copepxanue, TpeOOBaHMS, YCIOBHS U MOPSAJOK OpraHU3alluu CaMOCTOATEIbHONW pabOThI

oOyyaromuxcst ¢ yuetoM (GopMbl 00ydeHHs ONPEeIstoTcs B COOTBETCTBUM ¢ «[lonoxxenuem o0
OpraHU3aIMi CaMOCTOSITEIbHOW pabOThl OO0yUYarOIIMXCS», YTBEPKICHHBIM YUEHBIM COBETOM
Yal'V (mporokon Ne8/268 ot 26.03.2019 r.).

dopma o0yueHus — ouHasi.

Bua camocTosiTeqIbHO padoThI O6nem dopma
(npopabomka yuebHo20 Mmamepuana, KOHTPOJIfA
Ha3panmue paszgenoB u Tem B
peuterue 3a0ad, peghepam, 00K1A0, qacax (nposepra
KOHMPOIbHASL pabOMA, NOO2OMOBKA K pewieHust
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coaue 3auema, 3K3ameHa u op.) 3a0ady,
peghepama u
9p.)
1. MukpocTpykTypa e [IpopaboTka yueOHOTO MaTepHaia ¢
HCITOJIb30BaHUEM PECYPCOB y4eOHO- Tectupo-
METOJIUYECKOT0 U HH(POPMAITMOHHOTO 4 BaHHE,
obecneyeHus JUCIUIUINHEI; YCTHBIM OIIPOC
e [loaroroBka K TECTHPOBAHUIO;
o [loaroroBka k cjade 3adera
2. CTpyKTypa ThepbiX e [IpopaboTka yuyeOHOTO MaTepuania ¢ Tecrupo-
el HCITOJIb30BaHUEM PECYPCOB y4eOHO- BaHHeL
METOJIMYECKOT0 U HH(POPMAITMOHHOTO 8 YCTHbIH
obecneyeHns JUCIUIUINHEI; ong 0C, 3alliTd
e [loaroroBka K TECTHPOBAHUIO; 1ab0p :g(())f HBIX
e JloaroroBka K ciaue 3adera P
3. ledbextnl B kpucTamnax | e IIpopaboTka yueGHOro MaTepuaa ¢ VYcTHbIi
HCIIOJIb30BaHUEM PECypCoB y4eOHO- ompoc,
METOIMIECKOr0 U HH(HOPMAITMOHHOTO 8 TECTUPOBAHUE,
obecneyeHns JUCIUIUINHEI; 3aImTa
e [loaroroBka K TECTHPOBAHUIO; 1ab0pPaTOPHBIX
e Jloaroroska k caaue 3auera pabor
4. CrutaBbl e [IpopaboTka yuyeOHOTO MaTepuana ¢ VYcerHbii
HCIIOJIb30BaHUEM PECypCoB y4eOHO- ompoc,
METOIMIECKOT0 U HH(POPMAITUOHHOTO 8 TECTUPOBAHUE,
obecnedyeHns JUCIUIUINHEI; 3aIImuTa
e [loaroroBka K TECTHPOBAHUIO; 1ab0opaTOPHBIX
e [loxroroBka K caade 3adera pabor
> Maddysus e IIpopaboTka yueOHOr0 MaTepuaa ¢ Tectipo-
HCIIOJIb30BaHUEM PECypCOB y4eOHO- BaHHeL
METOANYECKOT0 U HHGOPMAIIMOHHOTO 8 YCTHBIH
oOecreueHus TUCIUTLINHEL ongoc, saruTa
e [loAroToBKa K TECTUPOBAHUIO; a OngngHX
o [loaroroBka k cmade 3adera P
6. Mexanuueckue e IIpopaboTka yueOHOro Marepuania ¢
CBOMCTBa HCIIOJIb30BAaHUEM PECYPCOB yUeOHO-
METOJIUYECKOTO U UH(POPMAITMOHHOTO
o0ecrieYeH s AUCIUTUTHHBL, 8 Tzziigo'
,

e [loaroroBka [uist 3aIIUTHI
1a00paTOpHBIX padoT;
e [loAroToBKa K TECTUPOBAHUIO;
e JloaroroBka K caaue 3adeTra

YCTHBIN OIIPOC

Dopma A
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11. YYEBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECITIEYEHHUE
JAUCHUIIJINHBI
a) Cnmcok peKoMeHIyeMOH JUTePaTypbl
OCHOBHASI:

1. MarepuanoBeneHie B MamudHocTpoeHur. B 2 4. Yacte 1: yueOHMK 1 By30B /
A. M. Anackun, 1O. E. CenoB, A.K. Oneruna, B. H. KiiumoB. — 2-¢ wu3a., ucmp. u
non. — Mocksa : M3gatensctBo FOpaiit, 2023. — 258 c¢. — (Bricmiee oOpa3oBanue). —
ISBN 978-5-534-00039-9. — Tekct : anekTpoHHbIi // OOpa3oBarenbHas miaaTdopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/514007
MarepuaioBeeHie B MamMHOCTpoeHHH B 2 4. Yacte 2. : y4eOHHMK sl BY30B /
A. M. Anackun, 1O. E. CenoB, A.K.Owneruna, B. H. KmumoB. — 2-¢ wuszm., ucnp. u
non. — Mocksa : M3natensctBo FOpaiit, 2023. — 291 ¢. — (Briciiee oOpa3oBaHue). —
ISBN 978-5-534-00041-2. — Texkct : smektpoHHBIN // OOpa3oBaTenbHas 1uiatgopma
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/514008

2. Poros, B. A. MaimMHOCTpOUTEIbHbIE MaTePHaIbl W 3arOTOBKH : y4COHHK IS BY30B /
B. A. Poros, I'. I'. [To3usik. — 3-¢ u31., ucnp. u gomn. — Mocksa : M3aarensctBo FOpaiit,
2023. — 337 c. — (Bricmiee obOpazoBanue). — ISBN 978-5-534-14001-9. — Teker :

3JICKTPOHHBIN // OO6pa3oBareibHas wiargopma IOpaiit [caiit]. —
URL: https://urait.ru/bcode/512821

3. IInomxkwuu, B.B. MarepuanoBenenue : ydeOHuK s By3oB/ B. B. [Tnomkun. — 3-¢
u3M., nepepad. u nom. — Mocksa : M3znatensctBo FOpaiit, 2023. — 408 c. — (Bsicuiee
oOpaszopanue). —  ISBN 978-5-534-12089-9. —  Tekcer :  3NEKTPOHHBIA  //
Oo6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/510666
JIOTIOJIHUTEIbHAA:

1. bonmapenko, I'.I. MarepuanoBenenue : yueOHuK qis1 By3oB/ [.I. Bonmapenko,
T. A. KaGanoBa, B. B. Pwi0anko ; monx penakmueii I'. I'. bongapenko. — 2-¢ u3a. —
Mocksa : WM3parenbctBo [Opaiit, 2023. — 327 c.— (Bricmee oOpa3zoBanHme). —
ISBN 978-5-534-07090-3. — Tekct : anekTpoHHBIA // OOpa3oBarenbHas ImiaTdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/510746

2. Marepuanosenenue : npaktukyMm / M. A. Xykosa, H. b. Kupumnos, A. I1. ITerkoa, M.
B. fkoBunkas ; mon pea. H. b. Kupwmmnosa. — CII6. : Cankr-IletepOyprekuit
noJMTeXHnYeckuil yauepcutet [lerpa Benukoro, 2017. — 115 ¢. — ISBN 978-5-7422-
2696-3. — TeKcT : 2NeKTpOoHHBIHN // DneKkTpoHHO-0nbnuoTeunas cucremMa [IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/83297.html

3. Marepuanoenenue : yuebHoe mocooue / M. M. XKapckuii, H. I1. IBanosa, /I. B. Kyuc,
H. A. CBunyHoBrn4. — MuHCK : Bermitmas mkomna, 2015. — 558 ¢. — ISBN 978-985-
06-2517-5. — Texkct : osnektponHbii // LludpoBoit obpazoBarenbHbIl pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/48008.html

4. MapkuH, B. b. CoBpemenHbIe poOaeMbl HAyK 0 MaTepHajax U Mpoleccax : yueOHoe
nocobue / B. b. Mapkun. — bapnayn : Ant['TY, 2019. — 204 c. — ISBN 978-5-7568-
1327-2. — Texkct : 21eKTpOHHBIH // JIaHb : 371€KTPOHHO-O0MOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/292781

y4eOHO-MeTOoqYecKas:

1. ConoBreB A. A. MeToanueckne yKa3aHus IS CAMOCTOSITEIFHON padOThl CTYJIEHTOB TIO
mucruminHe «MaTepuanoBeneHue» Ais CTYACHTOB OakaiaBpuaTa Bcex GpopM oO0ydeHus
/ A. A. ConobeB; Yul'Y, UODBT. - Vaesaosck : Yal'V, 2019. - 3arn. ¢ skpana;
Heony6nukoBaHHbIH pecypc. - DnekTpoH. TekcToBble naH. (1 ¢aiin : 358 K6). - Pexxum
JoCTyma: 9BC yary. - Teker : AIEKTPOHHBIH. - URL:
http://lib.ulsu.ru/MegaPro/Download/MODbject/7572
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2. Metoauueckue yka3aHus 1O BBIIIOJIHEHHUIO JAOOPATOPHBIX padoT M0 MaTepUATOBEICHUIO
U TEXHOJOTUM KOHCTPYKIIMOHHBIX MaTepUANOB Ui CTYIACHTOB OakaiaBpuaTta,
CrienMaguTeTa 1 Maructparypsl Bcex ¢opm odydenus / A. A. ConoBbeB, B. B. Prioun,
M. KO. Maxmya-AxynoB; Ynl'Y, UOOBT. - VYaesnorck: Yal'V, 2019. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/7033

CormnacoBaHo: 3
_Benyumii cnequanuct OOIT /  Yameena A.D. / f// / 2023r.
(JomkHOCTh paGoTHHKA HayuHO GMOIMOTEKH) (®HO) (noanuce) (nara)

0) [IporpamMHoe obecrieyeHue
1. OC Microsoft Windows
2. Microsoft OfficeStd 2016 RUS

3. «MoiiO¢uc CranmapTHBIN
B) [Ipodeccuonanbubie 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI:

1.1. Hudposoii obpazoBatenbHblii pecypc I[PRsmart : siexTpoHHO-OMOIMOTEUHAS
cuctema : caiit / OOO Komnanus «Ai Ilu Ap Menua». - Capatos, [2023]. — URL:
http://www.iprbookshop.ru. — Pesxum goctyma: [uis 3aperucTpup. mosb3oBareneid. - Tekcr :

AJIEKTPOHHBIN.

1.2. O6pazoparenshas miathopma FOPAMT : o6pasoBaTenbHbIil pecype, 2MEKTPOHHAS
6ubamorexa : caiit / 000 Dnekrponnoe u3gatenbetBo «IOPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxxum goctyma: st 3aperucTpup. moab3oBareie. - TEeKCT : JIeKTPOHHBIN.

1.3. ba3za nanHbIX «QnekTpoHHas Oubauoreka Texuuueckoro BY3a (O3bC «KoHcynbranT
CTYAEHTa») : JIEKTPOHHO-OMOMMoTeyHast cucreMa : caiit / OOO «llonutexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctyma: s
3aperucTpup. nojib3opareneil. — TeKCT : 371eKTPOHHBIM.

1.4. KoHcynbTaHT Bpaya. DIEKTPOHHAS MEIUIIMHCKas OMOIMoTeKa : 0a3a TaHHBIX : CAMT /
O0OO «Bepicmag miKoja OpraHu3allud M YOPaBIEHHUS 3ApaBoOXpaHeHueM-KoMiiekcHbIN
MEIUIIMHCKUI KoHcanTUHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNEH. — TEKCT : 3JIEKTPOHHBIN.

1.5. Bonpmias meaunuHCcKast OMOIUOTEKA : AIEKTPOHHO-OMOIMOTEYHAs CUCTEMA © CalT /
OO0 «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JOCTYyMA: JIJIsl 3apPETUCTPUP. MoNIb3oBaTeneil. — TeKCT : AIeKTPpOHHBIM.

1.6. ObC Jlanp : snexTpoHHO-OMOMMoTeyHast cuctema : cakt / OO0 DBC «Jlanb». —
Canxkr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pesxum mocTyma: ajst 3aperucTpup.
MOJIb30BaTeNeil. — TEeKCT : ANEeKTPOHHBIN.

1.7. 9BC Znanium.com :351eKTpOHHO-0MOIMOTEeUHast cuctema : cailT / OO0 «3HaHuym». -
Mocksa, [2023]. - URL: http://znanium.com . — Pexum mgoctyna : i 3aperucTpup.
MIOJIb30BaTeNel. - TEKCT : AIEKTPOHHBIN.

2. Koncyabsrantllinroc [DnekTpoHHBIN pecypce]: cripaBouHas npaBoBas cucrema. / OO0
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«Koncynbrant ITntocy - Dnextpon.nas. - Mocksa :Koncynsrantllntoc, [2023].

3. Ba3pl JIaHHBIX EPHOTUYECKUX U3TAHMIL:

3.1. eLIBRARY.RU: nayunas snektpoHHas Oubnmoreka : caiit / OOO «Hayunas
Dnektponnas bubnuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxxum mocryma :
JUIs1 aBTOPU3. MOJIb30Barenel. — TeKCT : 3JIeKTpOHHBII

3.2. DnekrponHas 6uOimoteka «M3marensckoro goma «I'pedbennukoB» (Grebinnikon) :
anektpoHHas Oubmmoreka / OOO W]l «['pebennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyma : s aBTOpH3. TOJIb30BaTENICH.
— TeKCT : ANEKTPOHHBIN.

4. @enepanbHas rocyaapcTBeHHasi uHdopmamuoHnasi cucrema «HanuonaabHas
3JIEKTPOHHAsI OMOJIMOTEeKa»: dJIeKTpoHHas Oubinoreka : caiit / ®I'BY PI'b. — Mockaa, [2023].
— URL:https://H36.pd. — Pexxum moctyna : ajis mosib3oBaTeneil HayaHor Oubanoreku. — Teker :
3JIEKTPOHHBIMN.

5. Poccuiickoe oOpazoBanue: ¢enepanbublii nopran / yupenurenb PI'AY «OULTO». —
URL: http://www.edu.ru. — TekcT : 3IeKTPOHHBIH.

6. DuaexkrponHas Oumbamoreuynass cucrema Yal'V : wmoayiab «DIeKTpoHHas
oubnmmoTexa» ABUC  Mera-I[IPO / OO0  «/[ara Dxcmpecc». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum moctyma : [ist mosib30Batesieii HayqHOW OHMOIMOTEKH. —

TeKCT : 3eKTPOHHBIH.
CornacosaHno: "
i
[]

|
Hukenep seayviiui ! Hvpenro K).B. ! t'd,wff /

Jlseocrs compyanuka YHTT e TGS ) JET

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

Aynuropun Ui TPOBEAEHUS JEKUMH W CEMUHAPCKUX 3aHSTUN, AJi1 MPOBEIEHUs
TEKYLIEr0 KOHTPOJS W MPOMEKYTOUHOW aTTecTallM, TPYIIOBBIX W WHAWBHUIYAIbHBIX
KOHCYJIBTALI.

AymuTopuM YKOMIUIEKTOBAaHbI CIEIHMATU3UPOBAaHHON MeOenbo, Y4eOHOH JIOCKOM.
Aynuropun Ans NPOBEACHUS JEKUUN 000pYyAOBaHbl MYJIbTUMEIUWHBIM O00OpPYAOBaHUEM JUIS
npefocTaBieHuss MHpopMauuu Oonbimiol ayautopuu. [lomemieHus Ui caMOCTOSTEIbHON
paboThl OCHAIIEHbl KOMIIBIOTEPHOM TEXHUKOM C BO3MOYKHOCTBIO TIOJKIIOYEHHUS] K CETH
«HTepHeT» M obecnedyeHHeM JOCTyNa K 3JIEKTPOHHOM HH(OpMarMoHHO-00pa30BaTeIbHOM
cpene, AIEKTPOHHO-OMOINOTEYHOM CUCTEME.

Jns  mpoBeneHHst  JTaOOPAaTOPHBIX — 3aHATMH — HCHOJB3YyeTCs  CIENYIOLMi  Habop
MPUHAUIEKHOCTEN U 000pyIOBaHUS:

JladopaTopnasi paGora Ne 1
Obopyoosanue u NpuUHAOIE’HCHOCMU: KPEMHHEBBIC IUIACTUHBI C 3alUTHBIM OKHCHBIM

MOKPBITHEM U C HAHECEHHOM METAaJUIMYEeCKOM IUIEHKOHM; HHTep(EepeHIIMOHHBI MHUKpPOCKOI
MUWMU-4; 6urOKyIsIpHBIH MuKkpockon tTua MBC-9.

JlabopaTopnasi paGora Ne 2
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Obopyoosanue u npuHaAOIeHCHOCMU. YCTAHOBKU MJi W3TOTOBJICHHS c(epudyeckoro u
Kocoro mnoiuda, MHKPOCKON C MHKpoMeTpuueckod Hacankod MOB-1-13, peaktuBbl aiis
XUMHUYECKOT'0 OKPAITUBAHUS.

JlabopaTopnasi paGora Ne 3
Obopyoosanue u npunaonedscHocmu: XpoMmelneBas, ajJoMeNneBas 1 MeIHas MPOBOJIOKU IS
u3roroBieHuss Tepmomnap. AstoTpaHcpopmarop JIATP-1, nonmxaromuii Tpanchopmarop
(220/50 B) u ycraHoBKa JjIsi cBapkH TepMonap. EMxocT miis kunstaeHust Boasl (Ha 250 M) u
pacIuIaBiIeHMs JETKOIUIABKOrO MeTaiia (Ha 25 mul). DJIeKTpOIUIMTKA U JEPEBSIHHASL IPUILENKa
U1 pUKcaMy HarpeThix eMkoctei. [Ipubop mis u3mepeHust tepmo-3ac. Jlen, Pb umm Sn,
YTOJIbHBIN MOPOILOK.

JlabGoparopHasi padora Ne 4
Obopyoosanue u npuHaoiedcHocmu:  yYCTaHOBKA IS TIPOBEACHHUS MHOTO(A3HOM
muddy3un B cUCTEME MeIb-0JI0BO, HA0Op MEIHBIX 00PA3IIOB.

JlabGopaTopHasi padora Ne §

Obopyoosanue u npunaonexchocmu: TUPQPy3UOHHAS TIEUb C PETYIATOPOM TeMIlepaTyphl,
YBIQKHUTENb KHUCIOpojaa (6apOoTep), KBapLEBBIM PEAKTOp C MOACTAaBKOW Jisi YCTAaHOBKHU
IUTACTUH KPEeMHHSI U HUTpuaa Oopa, IeMOHM30BaHHAS BOAA, XMMHUYECKHUE PEAKTHBBI M MOCYJa
JUTSL CHATHSL OOPOCHIIMKATHOTO CTEKJIA U BBISBJICHUS TITyOMHBI 3AJIETaHUs PII-NIEPEX00B, IIMHIIET;
MOJMPOBAHHbBIC IUIACTHHBI Si, MOJBEPrHYThIE XHUMHUYECKOW OYHUCTKE B COOTBETCTBHH CO
CTaHJAPTHOM ITOJYIIPOBOXHUKOBOW TEXHOJIOTHEM.

13. CIHIEHMAJIBHBIE YCJIOBUSA 1JIS1 OBYYAIOIIUXCSA C OT'PAHUYEHHBIMHU
BO3MOXHOCTAMMH 310POBbSA

B cmyuae HeoOXomuMmocTH, OOYYalOIIMMCS W3 4YHCIA JIMI C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU 3710pOBbsl (I10 3asBJICHHUIO OOYYalOLIErocsi) MOTYT MpelaraTbCsi OJHU U3
CIIEAYIOIIMX BapuUAaHTOB BOCHPHUATHA HHGPOpPMALMK C Y4eTOM MX HHAWBUAYaJIbHBIX
NCUX0(U3MUECKUX 0OCOOEHHOCTEM:

— I JMIl C HapyIIEHUSIMH 3pEHMs: B TEeYaTHOM (opMe yBEIWYEHHBIM IIPU(PTOM; B
(dopme 3IIEKTPOHHOTO JOKyMEHTa; B (opMme ayauodaiina (mepeBoja ydeOHBIX MaTepuanoB B
aynuodopmar); B medatHol (opme Ha s3bike bpaiins; MHAUBHIyalbHbIE KOHCYJIbTALIUU C
HpUBJICUEHUEM TH(IIOCYPIOTIEPEBOAUNKA; MHIUBUAYAIbHBIE 33JaHNs U KOHCYJIbTALIUY;

— JUId JUIl C HapyIIeHWsIMM CiyXxa: B IedaTHOH ¢opme; B (GopMe 3JIEKTPOHHOIO
JIOKYMEHTa; BUeOMaTepHalIbl C CyOTUTpaMU; MHIUBUAYaIbHbIE KOHCYJIBTAIIMM C IPUBJICYCHUEM
CypAonepeBOAYNKA; MHAUBUAYAJIbHBIC 3a/laHUS U KOHCYJIbTAllUH,

— A0S JUI ¢ HapyUIeHUsSMHU OIOPHO-ABUraTeIbHOIO ammapara: B NedaTHOW ¢opme; B
dopMe HSIEKTPOHHOrO JOKyMeHTa; B ¢opme ayauodaiina; HHIUBUAyalbHbIE 3aJaHUs U
KOHCYJIbTallhH.

Paspaborunk aou. kagenpsr PM A.A. CoJi0oBbEB
(noonu) (Oonncnocmo) (@H0)
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