denepanbHOE TOCYTapCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIICTO 00pa30BaHUs
«TONMBATTUHCKUIN TOCYIaPCTBCHHBIH YHUBEPCUTET

YTBEPXIAIO
3amecTtuTenb pekropa no pazsutuio YII  3aBenyromuit kapeapoit COM/uPIl
A.H. Sppirun Enpos B.B.
(moxnuck) (Tomnuck)
« » 20 T « » 20 T

b1.B./1B.04.02

PABOYASA TPOI'PAMMA JUCHHUIIJINHBI
TEOPETUYECKUE OCHOBBI ITAVIKA

10 HAIPaBJICHUIO TOATOTOBKH (CHEIUATBbHOCTH)
15.03.01 MamuHocCTpOEeHHE
npopuian: O0opyaoBaHNeE H TEXHOJOTHS CBAPOYHOIr0 NMPON3BOACTBA

dopma oOydeHuUsI:__3a04YHast

PacnpenesieHue 4acoB IMCHUILIAHBI IO CEMECTPAM M BUAAM 3aHATHH
(mo yueOHOMY MJIAHY)

KoinvectBo 3ET 6
Yacos no PYII 180
Buapl koHTpOJIS B IK3aMeHbI 3auernl Kypcosbie KypcoBbie KontpoabHbie
ceMecTpax: NMPOEKTHI padoThI (s 32?,?:::;, dop-
MbI 00yUYeHHs1)
3 - - - -
NeNe cemecTpoB
1 2 3 4 6 7 8 9 10 11 HTtoro
3ET no cemecTpam 6 6
Jlexkuun 8 8
JlaGopaTopHbie 8 8
IIpakTHyeckue
Konraktnas pagora 16 16
Cawm. pa6ora 191 191
Koutpoas 9 9
Hroro 216 216

ToabsarTu, 2016




Pabouas nporpamma coctapiiena Ha ocHoBaHuu ®I'OC BO u yueOHoro miaHa
HalpaBJICHUs  TOATOTOBKM  (cmeruanbHocTh)  15.03.01  MammHocTpoeHue,
npoduiib «O60pyAOBaAHNE U TEXHOJIOTHS CBAPOYHOTO MPOU3BOJICTBAY

(KOO U HaUMEeHOBAaHUe HANPABNIeHUs NOO20MO8KU, cneyuarvHocmu 6 coomgeemcmesuu ¢ PI'OC BO)

PeHeH3I/IpOBaHHe paﬁoqeﬁ nporpaMmmbl TUCHHUIIJIMHBI:

OtcyTtcTBYyeT

VYyebnas (pabouast) mporpamMma oo0peHa Ha 3aceaHnnu Kadeapbl
COM/IuPIT (mpotoxkoi 3acemanuss Ne6 ot 10 mapra 2016 1.)

Cpok neiictBus pado4eil mporpaMMbl AucHMILIAABI 10 10 mapTa 2021 1.

Nudopmanus 06 akryanuzanuu padouyeil nporpaMmMbl JMCHHIIIMHbBI:

[Tporokoi 3acenanus kapeapst Ne_8 ot «_07 »_ mapra 2017 r.

[IpoTtokomn 3acenanus kapenpst No_4 ot «_24 »_siHBaps 2018 r.

[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T

[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.
COI'JTACOBAHO

HavanbHuk yueOHO-METOUYECKOTO YIPABICHHUS

« _» 20 T. JL.P. Xamunynnosa




AHHOTALUSA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B.J1B.04.02 TeopeTnueckre OCHOBEI ITANKHA

[Taiika ogMH W3 OPEBHEHWINHMX CHOCOOOB COCIMHEHHS MAaTEPUAIOB M3BECTHBIX
4eJI0BEYECTBY. MHOTOBEKOBAass UCTOPHUS Pa3BUTHs NalKKW yKa3bIBAeT HAa BBICOKHIMA
YPOBEHB ATOM TEXHOJIOTHH, MTO3BOJIMBIICH PEIIUTh MHOTHE MPOOJIEMBI IPOU3BOICTBA
NPEMETOB JIOMAITHEH yTBAapH, OPYKUS M OCOOCHHO YKpAIICHWH W3 AParoleHHBIX
matepuasioB. C pa3BUTHEM TaKUX OTpAcieil MPOMBINUICHHOCTH KaK aBHACTPOCHUE,
paiuoOTeXHUKA M DJIEKTPOHHKA, AaBTOMOOWUJIECTPOCHHE M, OCOOEHHO, PpaKETHO-
KOCMHYECKasl TEXHUKA PE3KO TOBBICHIICS MHTEPEC U OOBEMBbI MPUMECHEHUS MAKH B
TIPOM3BOJICTBE CIIOKHBIX KOHCTPYKIIMH MAIIMHOCTPOEHHS W mpubdopoctpoeHus. Ee
IPUMEHEHHE OKa3aJoCh IENeCOO0pa3HbIM, @ B HEKOTOPBIX CIy4asX EIHHCTBEHHO
BO3MOKHBIM TIPY U3TOTOBJICHHH IEJIOTO psfa NeTalieil U y3JI0B 3THUX OTpaciei Tex-
HUKU. B Hacrosimee BpeMsi TpyIHO TNpPeNCTaBUTH cede Kakyro JuOO oTpacib Mpo-
MBIIUIEHHOCTH, TJI€ B TOM MJIM MHOW CTETIEHU HE MPUMEHSUIIaCh Obl MalKa.

Hucuummza « TeopeTndeckie OCHOBBI MaliKW» UMEET IeIbI0 CPOPMHUPOBATH Y
CTY/ICHTOB KOMIUJICKC 3HAHHWH, YMEHHH W HABBIKOB JUJIsi OOOCHOBaHUS W BbIOOpa
HanOosnee d()(PEeKTUBHBIX MHKEHEPHBIX pEIIeHU B 00JACTH MAasUIbHOTO MPOU3BO/I-
CTBA.

1. Heab 1 3ap1a4n U3y4YeHUs JUCUMUILIMHBI.

[lenb — oOecneunuTh CTyICHT HEOOXOIUMBbIA YPOBEHb KOMIIETECHIIUN JIJIs pellie-
HUST Tpo(ecCHoHaTBHBIX 3a/1a4 MO MPOEKTUPOBAHUIO (PUBUKO-XUMUYECKUX YCIOBUMN
dhopMUpOBaHUS KQUECTBEHHOTO MAsHOTO COCAMHEHHUS B PA3JIMUHBIX COYETAHUSX «I1a-
SI€MBI MaTEpUa — MPUTION».

3agaun:
1.®opMupoBaHNE 3HAHHUM O BIMSIHUM BHEIIHUX (DU3UKO-XMMHUYECKUX YCIOBHH U pe-
JKUMOB ITaiK1 Ha CBOMCTBA IasSHBIX COCIUHCHUM;
2.®opMupoBaHUE 3HAHUN O crIoco0ax U (U3UKO-XUMHYECKUX YCIOBUSIX YIIPABIICHHS
(U3UKO-XUMHUUECCKUMH TIPOIIECCAaMU C IIENIbIO MOBBIIMICHUS MEXaHUYECKUX U DKCILTya-
TAIlMOHHBIX CBOMCTB HasIHBIX COCIAMHCHUM.

2. Mecro aucuuniaunnsl B crpykrype OIIOII BO

Jucunmmnaa «TeopeTndeckrne OCHOBBI AUKW» OTHOCUTCS K TMCIUIIIIMHAM 10
BbIOOpY BapuaTUBHOW yacTu bioka 1 yuyeOHOro mjiaHa 3a04HOM MOATOTOBKU Oaka-
naBpa no HanpasieHuto 15.03.01 «Mammnoctpoenuey, npoduinst «O0opynoBaHue U
TEXHOJIOTHSI CBAPOYHOIO IMPOU3BOACTBAY.

JlucuuIiuiuHbl, ydeOHbIe KYpPChl, HA OCBOCHUH KOTOPBIX Oazupyercs IaHHas
JUACHUIUIAHA: « TeXHONOrus: KOHCTPYKIMOHHBIX MaTtepuainoBy, «Dusukay; « Xumusi»;
«MarepuanoBeeHue».

JlucruminHbl, y4eOHbIE KypChI, JUISI KOTOPBIX HEOOXOJAMMBI KOMIIETEHITUH,
npruoOpeTaeMbie B pe3ybTaTe U3yUeHUs JAaHHOU AUCIUIUIMHBI — « TeXHOIOTHYECKHe
OCHOBBI TIalikn», «O0opynoBaHMEe 71l AWK, MPEAIUIIOMHAS TTPAKTHUKA, HAYYHO-
uccienoBarenbckas pabora, caMoCTosTENbHAs paboTa, MPOX0KACHUE TOCYIapCTBEH-
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HOI UTOTOBOM arTeCcranun (BBIHOJIHCHI/IG JAUIIJIOMHOT'O IMPOCKTAa HaA COMCKAHNC 3BAHUA

OakayaBpa).

3. [lnannpyemMpble pe3yabTaThbl 00y4eHHs MO JMCUUILINHE, COOTHECEHHBIE C
IUVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHUsI 00Pa30BaTeIbHOM IPOTrPaMMBbI

®opmupyeMblie U KOHTPOJIUpPYeMbIe
KOMIIeTEeHIIUH

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

- yMEHHUE 00eCcIeYrBaTh MO/ICIIUPOBAHHE
TEXHUYECKUX OOBEKTOB U TEXHOJIOTHYE-
CKHX ITPOLIECCOB C UCIIOJIb30BAHUEM
CTaH/IapPTHBIX TAKETOB U CPEIICTB aBTOMa-
TH3UPOBAHHOT'O IPOCKTHPOBAHUSL, TIPOBO-
JIMTh SKCIICPUMEHTHI 110 33J]aHHBIM METO-
JIMKaM ¢ 00pabOTKOI U aHAIN30M Pe3yIib-
taroB (I1K-2)

3HaTh:

- MECTO Y POJIb CUCTEM aBTOMATH3UPOBAHHOTO MPOCK-
TUPOBAHUSA B TPO(HECCUOHATLHOM e TSIIBHOCTH UH-
YKEHEepa CBapOYHOTO IPOU3BOICTBA;

- OCHOBHBIE METOJIUKU MOJICTUPOBAHUS U OCOOEHHOCTH
MIPOBEACHUS WHKEHEPHOTO aHAJIN3a CIIOKHBIX TEXHH-
YeCKUX OOBEKTOB U CHCTEM;

- OCHOBHBIE POTPAMMHBIE TPOIYKTHI, HEOOXOANMBIE
1t 3 (HEKTUBHOTO MPOBEICHUST MH)XCHEPHOTO aHAJIH-
3a TCXHUYSCKUX O0OBEKTOB;

- mpueMbl PabOThI ¢ aBTOMATU3UPOBAHHBIMH CHCTEMa-
MU TIPU TIPOBEICHUH aHAJIM3a MOJIEICH TEXHUUECKUX
00BEKTOB.

YMeTs:

- BBIOMPATh U UCII0JIb30BaTh HEOOXOIUMBIH ITPo-
rPAMMHBI HHCTPYMEHTAPH 17151 PEIICHUS] KOHKPET-
HOW MH>KEHEPHOM 3aJ1a4u M0 UCCIIECIOBAHUIO TEXHUYE-
CKOI'0 O0OBEKTA;

- MIOJIL30BATHCSI METO/IaMU HAYYHBIX MCCIICIOBAHUM
MpY MPOBEICHUHU UCCIICTIOBAHUI MOJENICH TeXHUYe-
CKUX O0OBEKTOB;

- OlleHUBaTh YPPEKTUBHOCTH MPUMEHSIEMBIX METOIOB
HCCIIEIOBAHNH;

- OLICHUBATh MOJIYYE€HHbIE TPU UHXKEHEPHOM aHaJIHN3e
pe3yJIbTaThl, IEAaTh BBIBOJIBI M IaBaTh PEKOMEHIAIINH.

Bnagerts:

- HaBBIKAMHU HUCITOJIB30BAHUS BI)I‘-II/ICJ'II/ITeJ'II)HOI\/JI TCXHU-
KM IPU MOJEIUPOBAHUN U UCCIETOBAHUN TEXHUUYECKHUX
00BEKTOB;

- IpueMamM# 00pabOTKH MOJTYYEHHBIX PE3yIbTaTOB.

- YMEHHE MCIOJIB30BaTh CTAH AP THBIC
Cpe/CTBa aBTOMATH3AIMK IPOSKTHPOBA-
HUS TIPH MPOESKTUPOBAHKH JeTalel U y3-
JIOB MAIlIMHOCTPOMUTEIBHBIX KOHCTPYKIIUH
B COOTBETCTBHH C TEXHUUECKUMH 3a/IaHH-
svu (ITK-6)

3HaTh!

- OCHOBBI (PM3UYECKOT0 U MaTEMAaTHYECKOT0 MO/IEIH-
pOBaHMsI IPOLIECCOB, MPOTEKAIOUINX pU (hopMHpoBa-
HUU NasiHBIX 1LIBOB;

- 0 CYHUIHOCTH (U3UKO-XMMHUYECKUX SIBICHUN MTPU
(hopMHUPOBaHUHY TASTHOTO 111BA;

- OCHOBHBIE 3aKOHOMEPHOCTH MPOLECCOB CMAaUMBAHUS
U KallWUIIPHOTO TEYECHMs IIPUIIOEB, KOHTAKTHOI'O B3a-
MMOJENCTBHS MATEPUAJIOB MPH MaKe U KPUCTAIIN3a-
LU NasiHBIX ILIBOB;




VYMmeTs:

- IPUMEHSATH PUINIECKUE 3aKOHBI U MATEMAaTUICCKUE
TIPUHITUIIBI JIJIs1 IOCTPOSHHUS MOJICJICH MPH UCCIIeI0Ba-
HUH MPOIIECCOB MaiKu, pa3padaTbiBaTh METOAUKU U
OpPraHU30BBIBATH MPOBEJCHUE IKCIIEPUMEHTOB C aHa-
JIM30M UX Pe3yJIbTaTOB;

- BBIIOJIHATH KOMIUIEKC HCCIIETOBaHMM, HEO0OXOJUMBIX
JUTSL OTIPEICIICHUS (PU3UKO-XUMHUYECKIX CBOMCTB Masi-
HBIX COCTMHEHUH.

Bnanerts:

- METOJIaMH aHaIu3a (PU3NKO-XUMHUYECKUX CBOHCTB
MasieMbIX METAJUIOB U CIUIABOB U BBIOOPOM YCIIOBHI U
PEXKUMOB TIAHKH 117151 (GOPMHUPOBAHKS KAYECTBEHHOTO
ITastHOT'O COCANMHCHUS C Tpe6yeMbIMI/I MCXAaHNYCCKUMH
Y JKCIUTyaTallAOHHBIMHA CBOMCTBaMH.

- HpaKTI/IquKI/IMI/I HaBbIKAMHA HpOBeIIeHI/Iﬂ 3Kcnep1/1-
MEHTOB M aHAJIN3a UX Pe3yIbTaTOB.

- CIIOCOOHOCTH pa3pabaThIBATh TEXHOIO-
THYECKYIO U TIPOU3BOJICTBEHHYIO JIOKY-
MEHTAIMIO C UCTIOIb30BaHUEM COBPEMEH-
HBIX UHCTpYMEHTaIbHBIX cpeacts ([1K-
12)

3HaTh:!

- OCHOBHbIE CTaH (HOPMUPOBAHMSI [TASHOTO COEMHE-
HUS U OIIEpallMi TEXHOJIOTMYECKOT O IIpoLiecca MalKu;
- 3HaTb OCHOBHBIE 3aKOHOMEPHOCTHU IIPOLIECCOB CMavyu-
BAHMA U KaIWJUBIPHOI'O TEYEHUS IIPUIIOEB;

- 3HaTh MPOLIECCHI KOHTAKTHOTI'O B3aUMOJAECUCTBHS Ma-
TEPUAJIOB IIpU NANKE.

YMeTh:

- IPOTHO3UPOBATh MEXAHUYECKHUE U IKCILTyaTallHOH-
HbIC CBOMCTBA ITasHBIX COCTMHEHUM;

- BBIIOJIHATH KOMILIEKC MCCIEI0BAHNM, HEOOXOIUMBIX
JUIS OTIpeieNieHns (PU3UKO-XUMHUYECKUX CBOMCTB Masi-
HBIX COSIMHEHUH.

Biiagers: HaBbIKaMU ONITUMU3ALHUK U JOBOJIKHU TEXHO-
JIOTHYECKUX MPOLIECCOB MANKN Pa3INYHBIX KOHCTPYK-
LIMOHHBIX MaTe€pUaOB, TEXHUYECKOIO OCHAIIICHUS pa-
00YMX MECT M UX TEXHUYECKOI0 COJIEPKaHuUs.

- yMEHHE BBIOMPATh OCHOBHBIC U BCIIOMO-
raTelibHble MaTePHAaJIbl U CIIOCOOBI peau-
3aI[ii OCHOBHBIX TEXHOJIOTHYECKUX TPO-
IIECCOB U MPUMEHSITH IIPOTPECCUBHBIE Me-
TOJIbI IKCIUTYaTaIlMH TEXHOJOTHYECKOTO
000py/IOBaHUS MIPH U3TOTOBJICHUH H3/1e-
muii mManmHoctpoenust (ITK-17)

3HaTh:

- 0 CYIIHOCTH (PUBUKO-XHUMHUYECKUX SIBJICHUU TIPH
(hopMUpOBaHUH TTASHOTO II1BA;

- 00 0COOEHHOCTSIX KPUCTAITU3AINH MasTHBIX IITBOB
P Pa3IMYHBIX COUETAHUSIX MaTEPHUAJIOB U TEPMUYE-
CKHX ITUKJIaX IafKH.

YMeTh: BRIOUpATh MPUIION, METOBI aKTUBUPOBAHUS
TasieMo MOBEPXHOCTH, CITOCOOOB HArpeBa M TEPMUUE-
CKOTO ITMKJIa MalKu ¢ O3UIHI obecriedeHus Tpedye-
MBIX (PU3UKO-XUMHUUYECKHX CBOMCTB MPHU MalKe pas-
JTUYHBIX KOHCTPYKIIMOHHBIX MaTepPHAIIOB U oOecreye-
HHUS 33JIAaHHBIX SKCIUTyaTal[MOHHBIX CBOMCTB.

Brnanets: MeToamu aHanu3a (pU3NKO-XUMHUECKUX
CBOMCTB MasieMbIX METAJIJIOB U CILJIAaBOB U BHIOOPOM
YCJIOBUH M PEXKUMOB MalKu 17151 OpMUPOBaHUS Kaue-
CTBEHHOTO MasHOTO COEAMHEHUS C TpeOyeMbIMH MeXa-
HUYECKHMH M HKCIUTYaTallMOHHBIMU CBOMCTBAMHU.




4. Conep:xanue ITMCHUIIMHBI (Y4€0HOT0 Kypca)

Pasnes, moayanb

Ioapa3znen, rema

BBenenue

[Taiika, ucropus €€ pa3BUTUS U POJIb B YCIOBHSIX COBPEMEHHOIO
npou3BojcTBa. PUBNKO-XUMHUECKUE U TEXHOJIOTHYECKHUEe 0coOeH-
Hoctu. OnpeneneHue namku.

[IpunsTas TepMuHOIOTUS U Kiaccuukalys crnoco0oB Maku

AKTHBUpPOBAaHUE IOBEPXHO-
CTe  B3aMMOJCHCTBYIOIIUX
MaTepHaJIOB IIpU NalKe

[ToBepxHOCTh. OKCHUIHBIC TUIEHKH HA TTOBEPXHOCTH METAJLIOB, OCO-
OeHHOCTH MX 00pa30BaHMS M POCTA

OcHoBHBIE cTaguu 00pa30BaHUs COCAMHEHUN TIpU Talke. Bumsl
CBA3EH MEXIYy aTOMaMU.

Mexannyeckue U (PU3NIECKHE CIIOCOOBI aKTUBUPOBAHUS TTOBEPXHO-
cTen

XUMHYeCcKUe CrocoObl akTUBUpOBaHUA . Jlucconuanus, pacTBope-
HUE ¥ BOCCTAHOBJICHUE OKCHJIOB. AKTUBUPOBAHUE (ITFOCAMH.

BzauMmonenictBue  KUIKOTO
MPUIOS C TasgeMbIM MeTall-
JIOM

CMaunBaHue, Kak cTaausi oOpa3oBaHHs (PU3UUECKOTO KOHTAKTA.
VYpasuenue FOnra. Anresust u pabora anre3uu. YpasHenue [lrompe.
CMaunBaHuE B PaBHOBECHBIX M HEPABHOBECHBIX CHCTEMax. 3aTeKa-
HUE TpUIIos B 3a30p. KanmmuispHoe TeUeHHne MPHITOEB.

OnpeneneHI/Ie KpacBOro yrijia CMa4rMBaHUAA.

Pacrexanue npunos no mnasemoi nosepxHocTtu. BiusHue crnocoba
00pabOTKHU M MOATOTOBKH ITOBEPXHOCTH Ha MPOLECC PACTEKAHMSL.

KoHTakTHOE TBEpAOKUAKOE IJIABICHHUE MAasgeMOro MeTajljaa B KHU-
KoM npunoe. KuHernka pactekaHus maseMoro Marepuaia U BO3-
MO’KHOCTH peryJIMpoBaHusi 3TOro mporecca.

KOHTaKTHO-peaKTI/IBHOG IUIABJICHUE U TEXHOJIOTUYECKHE OCOOCHHO-
CTH KOHTaKTHO-pCaKTHBHOﬁ nanku

KonTtakTHOE TUTaBJIEHHE C TTOJBOJIOM OJHOTO M3 KOMIIOHEHTOB B TIa-
poBoii ¢a3ze. [Iporieccrl ucmapeHusi, mepeHoca U HaCHIIIEHUS B TEX-
HOJIOTHYECKUX TPOIleccax Nmalku

OcobeHHOCTH O6pa3OBaHI/I$I U KUHCTHUKA POCTa MPOCIIOCK XUMHYC-
CKHX COG)II/IHGHI/II\/’I npu BSaHMOHeﬁCTBHH npumnoAa ¢ nasgeMbIM ME-
TaJllIOM

Oco0eHHOCTH KpUCTAJIM3aluy NasHbIX I1IBOB. Kpucramimuzanus
NasHBIX IBOB, COAEPIKAIINX 3BTEKTUKY

OcobenHoctr (HOpMHUPOBaHMS CTPYKTYPbl U KPUCTAJUIM3ALMU TIPU

Kpucrammszauuss  KuJIKOro N
NaliKe Pa3sHOPOAHBIX MAaTEPUAIIOB
MpHnos Kpucramnmsanus npu naike KOMIO3UIHOHHBIMU IPUTIOSMH.
N3oTepmuueckas KpUCTAUIM3ALUS MAsSHOTO 1IBa IpU U (y3HOH-
HOM NIallKe pa3HOPOJHBIX MATEpUATIOB
[TasieMOCTh JIErKHX M IIBETHBIX METAJUIOB U CIIJIABOB.
[TasemocTh KOHCTPYKIHMOH- | [IasieMOCTh KOHCTPYKIIMOHHBIX CTaj€d, 4YyryHa, KOPPO3UOHHO-
HBIX MaTepHaioB. MeTObl | CTOWKHUX CTAJIEH U )KapOIPOYHBIX CIIJIABOB.

HCCIIEIOBAHUSL M KOHTPOJIS
HasHBIX COEIUHEHUMH.

ITasseMoCTh HeMeTaINYECKUX MaTCpHaJIOB C MCTAJJIAMHU.

MeTtob1 HicClie0BaHUS COCTaBa, CTPYKTYPhI M CBOMCTB MastHBIX CO-
enrHeHuni. JleheKThl 1 METOIbl UX KOHTPOJIS.

OO0wmasi Tpy10eMKOCTh TUCUMILIUHBI (YueOHoro Kypca) — 6 3ET.

Pa3padoTuuk nporpamMmbl, J0LEHT, K.T.H.

O.B. Hlamxkun




4. CTpyKTypa M cofep:kaHue TUCHUILIUHBI « TeopeTnyeckue 0CHOBbI MAWKW»
CemecTtp uzydyenus 3

Buanbl yue6Hoii padoThI

KonTakTHas (B yacax) CamocTosiTeJibHas padoTa DopMbI
BCEro ) . TeKyl1ero
~ = £ 2 | ®opmbI poBe/IeHHs JTeKIHii, Heo0xoaumbie " 01{); pos Pexomenzye
Paszneu, 2 ] g a J1200pATOPHBIX, MPAKTHYE- - MaTepHAJIbHO-
IMoapasaen, Tema = = % = . = (hopmbl opranuzanuun (HauMeHOBa- | Masl JIUTepaTy-
MOIyJIb = = H = € | cKHX 3aHSITHIi, METOABI 00y4e- | S ” TeXHHYecKue
g e = = = HHSL, peaTH3YIONIe PHMeHs = CcaMOCTOSAITEILHOM pecypest HHUeE OlleHOY- pa (N\e)
= -
| E | £ |=g|umepeannyommenp - pacorer Horo cpes-
= 5 i = 2 | eMyl0 00pa30BaTeJIBHYIO TEX-
=} s = = €TBa)
[ = = HOJIOTMI0
= = @
Tema 1.1. INaiika, uctopus ee pa3BuTHs
U poJlb B YCIOBUSX COBPEMEHHOIO Jlekuus, HarnsHbIE (BU3yalb- . V-
W3zyuenue xoncnexToB gekuuit | [1K, MynbTuMenuitHbIi
npousBojacTBa. Dusnko-xumuueckue u| 0,4 HBIC) ¥ CIIOBECHBIC METO/IbI 7 o [1,4,5,12]
U PEKOMEHYeMOH JIUTepaTyphl | IPOEKTOp, IUTepaTypa
TEXHOJIOTHYECKUE 0COOCHHOCTH. 00y4eHUs
Pazpen 1. OmnpeneneHye DanKy.
Baenenne
Jlekuus, HarnsHbIE (BU3yailb- . . .
Tema 1.2. Ilpunsitass TEpMHUHOJIOTUS U N3yuenne koncrexros jekiuit | [1K, MmynbTumenuitabIii
o 0,3 HBIE) U CIIOBECHBIE METOIbI 7 o [5,12]
KJaccuduKanums cnocoO0oB maku oByucHus U PEKOMEHYeMOH JIUTepaTyphl | IPOEKTOp, JIUTepaTypa
Tema 2.1. TloBepxHocTb. OKCHIHBIC Jlexuus, HarsAHBIC (BU3yallb- o N
W3y4enne koHcnekToB Jekuuit | [1K, MynbTHMeTUiHbII
IUICHKH Ha II0OBEPXHOCTH MeTawios,| 0,2 HBIE) U CIIOBECHBIC METOIbI 7 o [5,6,7]
U PEKOMEHYEeMOH JIUTepaTyphl | MPOEKTOp, IUTEpaTypa
0COOEHHOCTH MX 00pa30BaHMs U POCTA 00y4eHust
Tema 2.2. OcHOBHbIE cTaguu 00pa3o- Jlekuus, HarnsHbIE (BU3Yyalb- . -
. o W3zyuenne xoncnekToB nekuuit | [1K, MynbTHMenuitHbIi
BaHMA COCIUHEHMH mpu mnaiike. Buael| 0,2 HBIE) U CIIOBECHBIE METOJIbI 7 o [5,8,10]
o W pEKOMEH/TyeMOH JTUTEpaTyphl | HPOEKTOp, IUTepaTypa
cBsI3eil MeXITy aTOMaMH. 0o0yueHHs
Tema 2.3. Mexanudeckue U (usnde- Jlexs1, HaTTIAAHBIE (BU3Yallb- Vsvuenie KOHCIEKToB ekt | TIK. My THMeIniHbL
Paspen 2. AKTHBH-|cxpe  criocoGbi akTuBupoBanus 1o0-| 0,2 HBIE) U CIIOBECHBIE METOIBI 7 u Z;OM@H,H MOii TTHTe aTH - o’exzo Jng aATvDa [1,5,12]
pOBaHHE  TIOBEPX-|pepxpocTeit obyderus p y patyp p P, patyp
HOCTEH  B3aMMO-
# Tema 2.4. XuMuueckue crocoObl akTu-
peHeTBYROTIX BUpOBaHUs . Jluccoruanms, pacTBope Jlexuis, Har i AHbIE (BU3yaTb- W3yuenne koHcrekToB jgekmuii | ITK, MyasTHMe THITHBII
Matepnanos  npu|BHP : > P Pe o5 HBIE) M CJIOBECHBIE METO/IBI 7 e M > MY, [5,12]
Haiike HHE M BOCCTAHOBJICHHE OKCHJIOB. AK- - 1 pEKOMEH/TyeMOH JTUTepaTyphl | HPOEKTOp, IUTepaTypa
THBHPOBAHUE (QIIOCAMH. e
Myddenbnas neus MII-
Cobecenona-
IoxroroBka Teopernyeckoro | 2YM; cren. IpHcrnocoo- He 10 136
JlaGoparopnas padora 1. Onpenenenue WunuBuyanbHbe Marepuana K jad. pabdore. JICHUE; TOTCHIIHOMETP C a6 ’
TeMIepaTypHOrO HHTEpBajla aKTHBHO- 2 1 |maGopartopuslie pabotsl, padotaB| 10 | OdopmiaeHue ordera o 1ad. | TepMomapoii; 1abopaTop- OquE n(; o [2,3]
cTH (IIoCcoB. MaJIbIX TpyImax paboTtam. HbIe AHATMTHYECKHE | - = <
AHanu3 pe3yabTaToB U BBIBOJIBI | BECHI; YCTAHOBKA Ui Y 3- b1 NoI;
NaiKu; CEKyHI0MeEp. -
Tema 3.1. CmauuBaHMe, KakK CTaius
Paznen 3. Bzaumo-
s oOpa3oBaHusl (HH3UUECKOTO KOHTAKTA. Jlexmus, HaTTIAAHBIC (BU3Yalb- . N
JICHCTBHE JKHIKOTO W3zy4enne xoncnekToB nekuuit | [1K, MynbTuMennitHbIN
VYpasuenue FOnra. Aaresus u pabora| 0,5 HBIC) ¥ CIIOBECHBIE METO/IbI 7 [1,5,8,11]

npurost ¢ 1ase-
MBIM ME€TaJIJIOM

anresun. Ypasuenue [lronpe. Cmaun-
BaHHE B PABHOBECHBIX M HEPaBHOBEC-

o0yueHus

1 PEKOMEH TyEMOH JITEPaTyphI

HPOGKTOP, JUTEpaTypa




Buanbl yue6Hoii padoThI

KonTakTHas (B yacax) CamocTosiTeJibHas padoTa DopMbI
BCEro ) . TeKyIero
% 9 | ®opMbl IpoBEIEHHs JIEKIMii, Heo0xoaumsie ¥
<] < g = KOHTPOJIs Pexomennye-
Paszneu, 2 = o' S| J1abopaTopHBIX, MPaKTHYe- ,4 MAaTepHAIbHO-
IMoapasaen, Tema = = = . = (opMBI Opranuzanuu (HauMeHoBa- | Mas JIUTepaTy-
MOAYJIb g I 1 = © | cKUX 3aHATHIi, METOABI O0yYe- | & . TeXHUYECKHe
=1 e = =z < €CaMOCTOSAITeIbHOM HHE OLEeHO0Y- pa (N\e)
= = @ S | HHS, peau3ylOIIne NpUMeHs- | & pecypest
g S > . X 2 padoThI HOTO cpej-
= S 2 % 2 | emylo 00pa3oBaTeJbHYIO TeX- cTBa)
= 2 =R HOJIOTHIO
= = =
HBIX CHCTeMax. 3aTeKaHHe INPUIOS B
3a30p. KamuuisipHoe TedeHHE HpHIIO-
eB.
Jlexmmsi, HaTTIAAHBIE (BU3yallb- N Lo
Tema 3.2. OnpeneneHue KpaeBoro yria 02 HbI€) 1 CIOBECHBIE METOMbI 7 W3zyuenue xoncnekToB gekuuit | [1K, MynbTuMenuitHbIi [12]
CMayMBaHHUSL. ' N — U PEKOMEH/IyeMOH JUTepaTypsl | MPOEKTOP, INTEpaTypa
Tema 3.3. Pactekanue npumos 1o
- P Jlekuus, HarnsHbIE (BU3yailb- . N
naseMoil MoBepXHOCTU. Bimsnue cro- 02 HbI€) 1 CIOBECHBIE METOMbI 7 H3yuenue xoncnekTos nekuuit | 1K, MynsTuMenuitHeiit [1,4,5.12]
coba 00pabOTKM M IOATOTOBKH IO-| P S U PEKOMEHYEMOH JIUTEPATyphl | IPOEKTOp, IUTEPATypa e
BEPXHOCTH Ha IIPOLECC PACTEKAHUSL. v
Tema 3.4. KoHTaKTHOE TBEPIOXKHUIKOE
IUIaBJICHHE ITaseMOro MeTalla B JKH[- Jlexmusi, HaTTIAAHBIE (BU3Yallb- syuetiite Koncrexros ekt | TIK, My/bTHMe bl
koM mpunoe. Kunermka pacrexanms| 0,2 HBIE) U CIIOBECHBIC METOIbI 7 e o - MY [5,7,8]
U PEKOMEH/IyeMOH JUTepaTypsl | MPOEKTOP, INTEpaTypa
[asieMOro MaTepHayia ¥ BO3MOXXHOCTH 00y4eHus
pEryIHpoBaHHs 9TOr0 Ipoliecca.
Cobecenona-
IToaroToBka TeOpPETHUECKOTO A
Twurenb, neyb MydenbHas | Hue 1o jal.
VHauBugyansHble Marepuana K j1ad. padore.
JlaGoparopHast pabora 2. YipTpasBy- MII2YM; cekyHaomep; pao.
o 2 1 |maGoparopHble paboTHl, pabota B| 7 Odopmirenne oTdera 110 j1a0. [2,3]
KOBasi MaiKa aJFOMHUHUS MATLIX FDYIITAx A6oTan TepMomnapa u HoTeHuuo- | OT4er mo uro-
Py p ) metp 11-4500, nuuner | ram na6. pado-
AHaIIN3 pe3yJIbTaTOB M BBIBOJBI
TbI Nel.
Tema 3.6. KoHTaKTHO-peaKTHBHOE Tlexuus, narsbie (Busyao-
IUIaBJIEHHE M TEXHOJIOTHMYECKHE O0CO- > Wsyuenne koncmekToB jekiuil | [1K, MynpTMeTuiiHbIH
05 HBIE) U CIIOBECHBIC METOIbI 7 [1,5,12]
OeHHOCTH KOHTAaKTHO-PEAaKTUBHOM| N W pEKOMEH/TyeMOH JTTEepaTyphl | HPOEKTOp, IUTEpaTypa e
naiku v
BaKyyMHas 1reus; pa3- | CobecemoBa-
IToxroroBka TEOPETHIECKOIO o > P A
OOpHEII KOHTEITHep; HHE 10 11a0.
JlaGoparopnast padora 3. KoHrakTHO- WunuBugyanbHble Marepuana K j1ad. pabdore.
0aJUIOH ¢ aproHOM; Io- pao.
PEaKTUBHOE IIJIaBJIECHHE U KOHTaKTHO- 2 1 |maGopatopHble paboTel, pabora B| 10 Odopmienue oTyera 1o 1ad. [2,3]
. TEHIIHOMETp ¢ Tepmona- | OTYer 1Mo uTo-
peakTHBHAsI aiika MaJbIX TpyIax paboTtam. oif: MeTamorpade- | rav 1a6. pado
AHanu3 pe3ynbTaToB U BBIBOJIBI PO M€ P P
CKHI1 MEKPOCKOIIL. ThI Nol.
Tema 3.7. KoHTakTHOE IIIaBJIEHHE C
MOABOJIOM OJTHOTO M3 KOMIIOHEHTOB B Jlexms, HarTIAAHBIE (BU3Yallb- Visysterite komcrexTos exmtii | TTK, MysTiMe it
mapoBoi ¢aze. IIponeccsl ucnapenus,| 0,5 HBIE) U CIIOBECHBIE METOIbI 7 e M o MY [4,7,8]
U PEKOMEH/IyeMOH JIUTePaTypsl | MPOEKTOP, IUTEpPaTypa
NepeHoca ¥ HACBILCHHUS B TEXHOJOTH- o0yueHus
YECKHX Ipoleccax Haiiku
Tema 3.8. OcobeHHOCTH 00pa30OBaHHS Tlexuus, Harsbic (Busyas
M KUHETHKA POCTa MPOCIOEK XMMHYeE- i Y H3yuenne koncnekToB nekuuii | TIK, MynsTuMenuitHbIi
05 HBIE) U CIIOBECHBIC METOJIbI 7 [5,12]

CKHX COEIMHEHMH NpH B3auMOJEH-
CTBHH IIPHIIOS C MAsIeMbIM METAITIOM

00y4eHust

1 PEKOMEH TyeMOM JINTEpaTyphl

HPOGKTOP, JUTEpaTypa




Buanbl yue6Hoii padoThI

KonTakTHas (B yacax) CamocTosiTeJibHas padoTa DopMbI
BCEro ) . TeKyIero
% 9 | ®opMbl IpoBEIEHHs JIEKIMii, Heo0xoaumsie ¥
<] < g = KOHTPOJIs Pexomennye-
Paszneu, 2 g o' S| J1abopaTopHBIX, MPaKTHYe- ,4 MAaTepHAIbHO-
IMoapasaen, Tema = = b E S . = (opMBI Opranuzanuu (HauMeHoBa- | Mas JIUTepaTy-
Moay.Ib = 2 3 = CKHX 3aHATHH, MeTobI 00yde-| o . TeXHUYEeCKHE
=1 e = =z < €CaMOCTOSAITeIbHOM HHE OLEeHO0Y- pa (N\e)
= = @ S | HHS, peau3ylOIIne NpUMeHs- | & pecypest
g S > . X 2 padoThI HOTO cpej-
= 5 i = 2 | eMyI0 00pa30BaTeJIBLHYIO TEX-
=4 5 e = €TBa)
] 2 = HOJIOTHIO
= = =
Tema 4.1. OcoOEHHOCTH KpUCTAILIN3a- Jlexuus, HarnsAHBIC (BU3Yyalb- o N
W3yuenne xoncrnekTos yekuuit | 1K, MynsTuMenuitHbrit
uuM masHelX mBoB. Kpucramwmsamus| 0,5 HBIE) U CIIOBECHBIE METOJIbI 7 M [6,5,12]
U PEKOMEH/IyeMOH JIUTePaTyphl MIPOEKTOP
HasiHBIX IIBOB, COACPKAIINX IBTEKTUKY o0y4eHus
Tema 4.2. OcobenHocty (GopMupOBa- Jlexmmsi, HaTTIAAHBIE (BU3yallb- . N
W3zyuenue xoncnekToB gekuuit | [1K, MynbTuMenuitHbIi
HUS CTPYKTYPHI ¥ KpucTamsauuu npu| 0,2 HBIE) U CIIOBECHBIE METOIbI 7 o [1,5,12]
. U PEKOMEH/TyeMOH JTUTepaTyphl IIPOEKTOP
TaiKe pa3HOPOIHBIX MaTepHAIOB oOyueHus
. Jlexmusi, HaTTIAAHBIE (BU3Yalb- N N
Tema 4.3. Kpucramuzauus npu naike W3zyuenue xoncnektoB jgekuuit | [1K, MynbTuMenuitHbIit
0,5 HBIE) M CIIOBECHBIE METOJIbI 7 o [4,7,8]
KOMIO3UIIMOHHBIMH NPHIIOSIMH. U PEKOMEH/IyeMOH JIUTePaTyphl MIPOEKTOP
Paznen 4. o0yueHus
craumsanys Kua-|Tema 4.4. M3orepmudeckas KpHCTall-
KOT'O IIPUIIOS JH3AIMA asHOTO miBa npH Auddy3u Jlexuus, HarmAHbIe (BU3yallh- Wsyuenne koncmekToB jekimii | [IK, MmynpTMeIuiiHbIH
N P 4 0,5 HbIE) U CIIOBECHBIC METOJIbI 7 Y M - MY [5,12]
OHHOH Ialike pPa3HOPOIHBIX MaTepHa- - 1 PEKOMEH/TyeMOH JTUTepaTyphl MIPOEKTOP
JIOB ye
. CobecenoBa-
IToxroroBka Teopernueckoro | Mertamtorpadudeckuit HE 110 136
JlaGoparopHas padora 4. V3otepmuye- WnnuBugyanbHble Marepuana K j1ad. padore. MHKPOCKOII; HA00p MHK- a6 ’
CKasl KpHMCTaUIM3alUs MPHUIOs TPH 2 nmabopaTopHble paboTsl, padota B| 10 Odopmienue oTyera 1o 1ab. | pourardoB HasHEIX CO- OquIT) nc; o [2,3]
i dy3roHHOI Maiike THTaHa MaJbIX Tpymnmax paboTam. enuuennii BTI-0 (3 m), ram 1a6. paGo
AHaIIN3 pe3yJIbTaTOB U BHIBOJHI | HU(pOBOH (oToammapar. ot N(H
Jlexuusi, HarJIsIAHBIE (BU3Yalb- . N
Tema 5.1. ITaseMoCTb JIETKUX M IBET- W3zyqenne xkoHcniekTos gekuuit | 1K, MynbTuMenuiiHblit
0,5 HBIE) U CIIOBECHBIE METOIbI 7 o [5,12]
HBIX METaJUIOB U CIUIABOB. W pEKOMEH/TyeMOH JTUTEpaTyphl | HPOEKTOp, IUTepaTypa
0o0y4eHust
Tema 5.2. IlaseMOCTh KOHCTPYKLHOH-
Pasmen 5. Ilasie- . Jlex1msi, HaTTIAAHBIE (BU3Yalb- . N
HBIX CTaJleH, d9yryHa, KOPPO3HOHHO- W3yuenne xoncrekToB ekl | TIK, MynbsTaMenuitHbIit
MOCTb  KOHCTPYK-| o o 05 HBIE) U CIIOBECHBIE METOIbI 7 o [5,12]
CTOMKHMX CTalel M KapoIPOUYHBIX 1 PEKOMEH/IyeMOH JTUTepaTypsl | MPOEKTOP, IUTEpPaTypa
I[MOHHBIX MaTepH- 00yueHHs
CILIABOB.
aJioB. Merost
Jlex1msi, HaTTIAAHBIE (BU3Yalb- . N
HUCCIIeI0BAHUS Tema 5.3. TlasseMocTh HeMeTaIHMYe- W3zydenne xoncnekToB nekuuit | [1K, MynbTHMenuitHbIi
0,4 HBIE) M CIIOBECHBIE METOJIbI 10 o [5,12]
KOHTPOJISL MAasHBIX |CKUX MAaTEPHAIIOB C METAILIAMH. e U pEKOMEHTyeMOH JTUTepaTyphl | HPOEKTOp, IUTepaTypa
COEIMHEHUH. bkl
Tema 5.4. Merogsl HCCIEIOBaHUS .
M Jlexmus, HaTTIAAHBIE (BU3yalb- H3ydenne KOHCIEKTOB JIeKIUH N
coCTaBa, CTPYKTYPBI U CBOMCTB MasHBIX N MK, mynsTEMequitHbII
o 0,5 HBIE) U CIIOBECHBIE METOIBI 11 |u pekoMeHayeMOl IMTEPATypHI, [5,9,12]
coenuHeHnd. JledekTsl 1 MeToxsl HX MIPOEKTOP, JIUTEPATypa
o0yueHus TIOATOTOBKA K SK3aMEeHY
KOHTpOJISL.
8 8
Hroro: 191
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5. Kputepun u HOpMBbI TEKYIIEr0 KOHTPOJISI H IPOMEKYTOYHOM ATTeCTAIIUM

@DOpMBbI TEKYIIETO KOHTPOJIS

YcnoBus JOITYCKa

Kputepuu 1 HOpMBbI OLIEHKH

CobecenoBanue nepe
nabopatopHoit paboToit

O3HaKOMIIEHHE C
coJiepKaHuEM
nabopaTopHOi
paboThl, ohopMIIeHHE

JIOTTYCK K BBI-
MIOJTHCHHIO pa-
OO0TBI

CTyIeHT 03HaKOMMUIICS € COJICPIKaHUEM U [IOCIIEI0BATEIbHOCTHIO
BBIIIOJIHEHUS JTa00OPATOPHOI pabOThI, OTBETHII PEIIOIABATEIIO Ha
BOTIPOCHI, 0popMuUIT GIIaHK ISl BBITOJHEHHS J1a00paToOpHOM pabOoTHI.

HC JOIIYCK K

CTy,Z[CHT HC O3HAKOMMJICA € COACPIKAHUCM U ITOCIICAOBATCIbHOCTBIO
BBIINNOJIHCHH A J1a60paT0pH0171 pa6OTbI, HC OTBCTHUII ITPCIIOAABATCIIIO HA

OJaHKa OT4UeTa 110 BBITIOJIHCHH IO -
. BOIIPOCHI, HE 0OPMHUIT OJIAHK JIJIs BBITIOJIHEHHUS JIabopaTopHOi pado-
n1abopaTopHOM paboTe | paboThI THL
o HpOXO)K):[eHI/Ie CTyAeHT BBIMOTHUI JIa60paT0prle paboTHI IO TEMaM JIUCHIMILIUHEI,
[IpoBepka 3HaHUM 110 UTOTaM «3a49TCHO»
cobecen0BaHus 1 Y OTBETHUJI HA JIOTIOJIHUTENBHBIE BOIPOCHI IPENOAaBaTesl.
1abopaToOpHBIX paboT
BBITIOJTHEHUE CtyzaeHT He BBINOJIHUII JJA00pAaTOPHBIE PAOOTHI 110 TEMaM JAUCIUTLIN-
(samura oreTon 71a00paTopHOi «HE 3aYTCHO) |HBI WK (M) HE OTBETHJI HA IOTIOJIHUTEIbHBIE BOIPOCHI IIPEIO1aBaTe-
110 J1.p Nel-4) st
paboThI :
dopma npoBeACHUA YcnoBus
. Kpurepun u HOpmbI OLIEHKH
IIPOMEXYTOYHOU aTTECTALNH | TOITyCKa
CTYIICHT TIPOJICMOHCTPUPOBAJ IITyOOKOE U TIOJIHOE 3HAHUE U TIOHMMaHHE BCEro 00b-
COTIHHOY €Ma M3y4eHHOTr0 MaTepHaia; MoJHOe MOHUMaHUE CYIIIHOCTH paccMaTpUBaeMbIX 0-
HATUH, SIBICHUN U 3aKOHOMEPHOCTEH, TEOPUIA, B3aUMOCBS3€M; MoIHAas c(hOpMHUPO-
Beimosn-
BaHHOCTH [1K
. HeHHE CTYZICHT IPOJIEMOHCTPUPOBAJI IOCTATOYHOE 3HAHUE U TOHUMaHNE U3YYSHHOTO Ma-
YCTHBIH 9K3aMeH nabopa- «xopollioy | TEPHATA; TIOJIHBIN, CHCTEMHBII U PABUIILHBINA OTBET HA OCHOBE M3YUEHHBIX TEOPHIA
o omieTam. TOPHBIX p C He3HAYUTEIBHBIMHU OIIMOKaMH U Hegodértamu; copmupoanHocTh [1K Ha mocra-
DK3aM€EH «aBTOMAaTOM) HE pabot TOYHOM ypPOBHE.
IPEAYCMOTPEH. (Nel-4) u CTYIISHT IIPOJIEMOHCTPUPOBAJI IJIOXOE YCBOCHUE OCHOBHOTO COZICPKAHHS YIEOHOTO
samura | VAOBJICTBOPH- \MaTepHana, He NPENATCTBYOIIeE JabHEHIIIEMy YCBOCHUIO MaTepHaia; HecucTeMa-
TEILHOY THU3HPOBaHHOE, ()parMEeHTapHOE, HE TIOCIIEI0BATEIIFHOE H3JIOKEHUE MaTepraa; He-
OTHETOB. nocratoyHasi chopmupoBaHHocTh 11K
«HEYIOBJIETBO- |CTYACHT HE YCBOWJI M HE PaCKpbUI OCHOBHOE COZIepKaHKe yueOHoro marepuana; [TK
pUTENEHO»  |HE CHOPMHUPOBAHBI.
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6. Kputepun u HOPMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

VY4eOHbIM IJIAHOM HE MPEAyCMOTPEHA KypcoBasi padoTa Uil KypcOBOM

MPOEKT.

7. IllpumepHasi TeMAaTHKA NUCbMEHHBIX PadoT (KYpCcOBbIX, pedepaToB, KOH-

TPOJIbHBIX, pacyeTHO-TpagUYecKNX  JP.)

VY4eOHBIM IUIaHOM HE MPENYCMOTPEHO MPOBEACHUE KYpPCOBBIX paldoT (mpo-
eKTOB), peepaToB, KOHTPOIBHBIX PabOT, paCUETHBIX, PACUETHO-TPAPUIECKUX pa-

0OT.
8. Bonpochl K 3K3aMeHy
Ne i/mm Bormpocsl

1 Onpenenenue naiku. [IpeumymiectBa u Hepoctatku. O0IacTh IpUMEHE-
HUSL.

2 Knaccuduxanus cnoco0oB naku.

3 [Tpunoun. Onpenenenue u KiiaccupuKaus.

4 ®urockl. OnpesiesieHre 1 Kilaccuukanus.

5 OxcH/IHBIE TUICHKH Ha NOBEPXHOCTH METAJJIOB 1 OCOOEHHOCTH X POCTA.

6 AKTUBHpOBaHHME MOBEPXHOCTEW NpH Maiike. MexaHudyeckue U Quinye-
CKHE METOJbl aKTUBUPOBAHMSI.

7 AKTUBHPOBaHHUE OBEPXHOCTEN MPHU MAKKE IIyTEM JUCCOLMALIMN OKCUJIOB.

8 AKTHBHpPOBaHHUE MMOBEPXHOCTEN MU MalKe IIyTeM BOCCTAHOBIIEHUS OKCH-
JI0B.

9 AKTUBHpPOBaHHUE MOBEPXHOCTU NAasSHBIX MAaTEPHUATIOB 3a CUET PACTBOPEHUS
KHMCJIOPOJIa U3 OKCUJ0B. ABTOBAKYYMHBIN HarpeB.

10 Peakiuu B3auMOAEICTBUS OKCUAOB C KOMIIOHEHTaMH ra30BbIX (DJIIOCOB U
napamMu METaJlJIOB.

11 Crangun oOpa3oBaHUs COSAMHESHUN MPU TTalKe.

12 CmaunBanue. Omnpenenenue. YpaBHenue FOHra. Apnresus. YpaBHEHUE
Jrompe.

13 CMa‘-II/IBaHI/IevB PaBHOBECHBIX U HEPABHOBECHBIX CHCTEMaxX. AJIM€3HMOHHO
aKTHBHAs Maiika.

14 | Pactekanue npunoes. Onpenenenue. KonnuecTBeHHas OLICHKA.

15 | Kpucrammmzanus nasHoro msa npu 1uddy3uoHHON maiike.

16 | Jluddy3nonnbIe Mporiecchl B MassHBIX COSTUHEHUAX B TBepAoH (dasze.

17 @poHTaJIbHOE PACTBOPEHHUE MMAsieMOro Marepuana B npumoe. [Ipuuunnsl,
3aKOHOMEPHOCTH, ITyTH YTIPABJICHHUS.

18 | [laseMOCTh aJIOMUHUEBBIX CILIABOB.

19 | ITasseMOCTh KOHCTPYKIIMOHHBIX CTaJIEH.

20 JlokansHOE pacTBOpeHHE MasieMoro marepuana. [[puyuHbl 1 BO3MOXKHO-
CTH PEryJUpPOBaHMUS.

21 | KoHTaKTHO-peaKTUBHOE IJIABJICHUE U €r0 OCOOCHHOCTH.

29 OCHOBHBIE CXEMbl KOHTAaKTHO-PEAKTUBHOW Mailku. Bo3mMokHOCTH pery-

JIMPOBAHUA 1 TCXHOJIOTHYICCKHNC BOSMOKHOCTH.




No i/t Bonpockl

23 KoHTakTHOE TIaBiI€HHE C y4acTHEM OJHOTO U3 KOMIOHEHTOB B MApPOBOM
dbaze.

24 | TlasseMOCTh TUTAaHOBBIX CILJIABOB.

25 | O6pa3oBaHre XUMHUYECKUX COCMHEHUN B TIAsSHBIX IIBAX.

26 BJ'II/IUSIHI/Ie dbopmbI 06pa3y101u\1’/1xc;I WHTEPMETALIUIOB Ha MEXaHUYECKUC
CBOMCTBA MAsSHBIX COCAMHEHUM.

97 OOpa3zoBaHue UHTEPMETAIUIMIHBIX (a3 MpHU Mailke pa3sHOPOJHBIX MaTEpU-
aJIoB.

28 TexHOomornyeckne BO3MOKHOCTH YNPABIICHHS TPOLECCOM oOpa3oBaHus U
poCTa MPOCIOEK XUMUYECKUX COCTMHEHHIA.

29 | OcoOeHHOCTH KPHUCTAUIM3AIMY MAsSHOTO 11BA IPU MalKe.

30 Oco0eHHOCTH IBTEKTUYECKON KPHCTAIIH3ALIH T2 HOTO WIBA. Xumuye-
CKasi HEOJHOPOHOCTD MAsTHBIX COSTUHEHUM.

31 [TassemocTh. Bunbl neexToB B MasHBIX COSAMHEHUSX M METOIBI UX KOH-
TPOJIAL.

32 | [lasemocTh MeJIU U CILUIABOB HA €€ OCHOBE.

33 OcobGeHHOoCTH (POPMUPOBAHUSI CTPYKTYPHI MAasiHBIX IIBOB IpH IMaiike Ma-
TEPUAJIIOB PA3HOT'O XUMUYECKOTO COCTABA.

34 | MeTouKu UCCIIETOBAHUS COCTAaBA U CTPYKTYPHI MASTHBIX COCTUHEHHUH.

35 MeToapl HCOIBITAHUHN MTaSHBIX COSTUHCHHH.
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9. ®oHJ OLIEHOYHBIX CPEACTB I POBEAeHUS MPOMEKYTOYHOM aTTeCTALMHU
o0y4aromuxcs 0 JUCHUIINHE

9.1. ITacnopTt ¢oHIa OLIEHOUYHBIX CPEICTB

Kox konTposmpyemoi HaumenoBanue
Ne KonTposmpyembie pa3aebl (Te-
w/n MBI) AMCHHILTHHDI KOMMeETEeHIUN (MU ee OIIEHOYHOI0 Cpel-
YacCTH) cTBa
[TpuHSITasT TEPMUHOJIOTHSL U KJIACCH-
HAKaIMs CI0CO00B ITaliKu Cobeceoosanue, om-
. 1IK-2, 1IK-6, .
1 AKTHBUpPOBAaHUE MOBEPXHOCTEH B3a- TK-12 [TK-17 yem no 1a6OpPamopHou
UMOJICHCTBYIOIIUX MAaTEpUAIOB TPU ek ) pabome
Tanke
. Cobecedosanue, om-
5 B3auMoelcTBUE XKHUIKOTO IIPUIIOS C IIK-2, [IK-6, o 10 G ODAMODHOL
asieMbIM METAJLIIOM TIK-12. [IK-17 P P
’ pabome
Cobeceoosanue, om-
1IK-2, T1K-6, .
3 Kpucrannm3zanus »KuIKoro npumnos 1IK-12. TIK-17 yem no 1abopamopHoil
ks ) pabome
ITasseMOCTh KOHCTPYKIIMOHHBIX Ma- [IK-2 TIK-6 Cobecedosanue, om-
4 TepuanioB. MeTo bl UCCIICIOBAHMS U TTK-1 2’ TTK 1’7 yem no 1abopamopHoul
KOHTPOJIS NassHbIX COEANHEHMUH. 4 ) pabome

9.2. TunoBble KOHTPOJIbHBbIE 3aJAHUA WIH HHbIE MATEPHAJIbI, HEO0OX0AUMBbIE
JJIS OLlEHKH 3HAHWI, YMEHUIl, HABBIKOB M (MJIM) ONBITA JAeSITeJIbHOCTH, Xa-
PaKTepU3yIINX 3Tanbl (OPMUPOBAHNUS KOMIIETEHIMH B MpoLecce 0CBOEHMSI
o0pa3oBaTeJIbHOM NPOrPaMMBbI

9.2.1. OT4eT mo J1abopaTopHoii padoTe
Kommiekt oT4eToB 1o 1abopaTopHbiM padotam (tipuiararorcs B Y MKJI).

JlabopaTopHasi padora 1. «OnpenejieHne TeMnepaTypHoro MHTEpPBaJIa ak-
THUBHOCTH (J1r0COB».
Dopma omuema no nadvopamophoi pavome Nel (cooepicanue):

NoHx akrwbdPE

TUTYBHBIN JIUCT.

Llens paboTHI.

[Iporpamma paboTHI.
Matepuaibl 1 000pyaOBaHHE.

Omnucanue cocTaBa MCIIOJIL30BAaHHOIO IIPpHUIIOA, MaTCpHUall O6p33HOB, HCCIIC-

OBaHHbIE B Ka4eCTBE (Py1roca BeIIecTRa.

Dcku3 00pa3loB, cXeMa MPOBEACHHUS OIBITOB, PEXUMBI 00PAOOTKH.
JlaHHbIE TIO MIIOIIAIA PACTEKAHUS MTPUIIOSI, COCTOSHUIO TTOBEPXHOCTH 00pa3-
1IOB 10/ BEILIECTBaMU — (piIr0ocaMu, XapakTepe pacTeKaHMsl.

No
n/m

Temneparypa
UCIILITAHUN

Bpewms Beiaepxkku
MIpY UCTIBITAHUH, C

IInomans mos
PACTEKIIUMCS

2
MIPUIIOEM, MM

[Ipumeuanue

8.

OOBbsicHEHHE IMOJIYUYCHHBIX PE3YyJIbTATOB U BBIBOABI O BO3MOKHOCTHU HCIIOJIb-
30BaHUA HCCICA0OBAHHBIX BCIICCTB U KAYCCTBC (1)J'IIOCOB.
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JlaGoparopHasi padora 2. «YJbTPa3ByKOBasi MalKa aJIOMHUHUN.
@opma omuema no nadopamophoii pavome Ne2 (cooeprcanue):

1. TUTYNBHBIN JTUCT

2. [lens paboOTHI.

3. Omnucanue cocrtaBa U CBOMCTBA, MCIOJIB30BAHHBIX B pabOTe MAaTEpUAIIOB U
IPUIIOS JJIS1 YIBTPa3BYKOBOIO JIYKEHUSI.

4. CxeMa yCTaHOBKH AJIs YJIbTPa3BYKOBOTO JIYKEHUS U IPUHIIUI €€ paOdOTHI.

5. Onucanne TexHosoruu Y 3K — naliku oOpas1ios.

6. Pe3ynbraThl MEXaHUYECKHX UCTIBITAHUI 00pa3IoB U UX OIICHKA.

7. OOBbsiICHEHUE TIOJYUYEHHBIX PE3YIbTATOB U BHIBOJIBI.

JlaGopaTopHasi padora 3. « KOHTaKTHO-peaKTHUBHOE IJIABJIeHHE U KOHTAKTHO-
peakTHBHAA NMaNKa».

Dopma omuema no nadopamopnoii pavome Ne3 (cooepircanue):
1. TUTyNbHBIN JIUCT.
2. [lens paboOTHI.
3. [IpenBapuTenbHbId aHATU3 B3aUMOJICHCTBHS B CUCTEME TUTAH-MEIb C yKa-
3aHMEM Ha JuarpaMMme COCTOSHHMSI MUHUMAJIbHOM M ONTHMAJIBHON TeMIeparyp
nanKH.

4. ['pacduxu pacnpeneneHuss KOHUEHTPALMA.

S. PacueTsl KWHETUKH KPUCTAJUIN3ALIUN.

6. Dcku3bl 00pa3loB U KpaTKas METOJMKA padOTBHI.

7. Pe3ynpTaThl ONBITOB U METAUIOrPAPUUECKUX UCCIEAOBAHUM (3apUCOBKH U
OMHCAHUE CTPYKTYPHI).

8. AHanu3 Moixy4YeHHBIX PE3YJITATOB U BHIBOBI.

JlaGopaTopHasi padora 4. «M30TepMuyecKas KPUCTALIH3ANNS MPUIIOS PH
AupPy3noHHON Naiike TUTAHA).
Dopma omuema no 1adopamopuoil padome Ned (cooepicanue):

TUTYBHBIN JIUCT.

Llens paboTHI.

XapakTepucTUKa UCIOIb3YEMbIX MaTEpPHAJIOB, OMHCAHHE MPUCIIOCOOIECHUMN
UCIIOJIb3yEMOT0 000pYI0BAHHUS.

[Iporpamma pa®oTHI.

AHaJIN3 quarpamMMbl COCTOSIHUSI CHCTEMbI TUTaH-MEb.

['paduku pacnpeneneHus: KOHIEHTPAIMA MEIU B 30HE MAsSHOTO COCAMHEHUS
MOCJIE 3aBEPIICHUS] KOHTAKTHO-PEAKTHUBHOTO IUIABJICHMS WM TOCJE 3aBEpUICHUS
T Py3MOHHON MaKKH.

1. AHanmM3 MUKPOCTPYKTYPHI TIAHBIX 00pa3lloB U3 TEXHUYECKOTO THUTaHa (dC-
Ku3bl WK pororpadun ¢ ykazaHueM XapaKTEPHBIX 30H, UX Pa3MEPhI C YKa3aHUEM
CTEIEHH 3aBEPIICHHOCTH U30TEPMUYECKON KPUCTATIU3AIINHN ).

SohE WM E

8. Pacuer BpeMeHM, HCOOXOIMMOIO IS 3aBEpPIUICHUS H30TCPMHUCCKOM KPH-
CTaJUTM3aIIMH JIJI BCEX Tpex oOpasIioB.
Q. AHanu3 OTYYCHHBIX PE3YJIbTaTOB ¥ BHIBOJIBI.
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Tpebosanusa Kk opopmaenutro 1adopamopuvix padom:

Otuer (WU MPOTOKOJ) MO JiabopaTopHOU paboTe odopMiseTcs Ha JUCTax
oenoii 6ymaru popmara A4 (210x295 mMm). TekCT U PUCYHKH pa3MEIIarOTCs ¢ OJ1-
HOU cTopoHbI JiucTa. [1oms qoiKHBI OBITH HE MeHee 25 MM clieBa U 15 MM cripasa,
CBEpXy M CHHU3Y. JIMCTBI, HAUMHAsg CO BTOPOTO, JAOHKHBI OBITH MPOHYMEPOBAHBI.
[lepBbiM odopmitsieTcs TUTYIBHBIN JucT. Ha crnenyromieit ctpanuie GbopMmyaupy-
IOTCS 11e7Ib Pa0OThl U OMMCHIBACTCS XOJ paOOThI, MPUBOAATCS (€ciau TpeOyeTcs)
bopMyIIBI, pacYeTHBIC COOTHOIIECHUS U PE3yIbTaThl PACUETOB (IKCIIEPHUMEHTOB) B
BUJIe TAOJUIl, pUCYHKOB M TpaduKoB. B COOTBETCTBUM ¢ TIOJyYCHHBIMU PE3yJIbTa-
TaMH JICJIAI0TCS BBIBOJIBI 00 BBITIOJIHCHUH 3a/aHus. Hymeparusi myHKTOB, TaOJIHII,
CXEM, PUCYHKOB U Tpa(h)MKOB CKBO3HASI.

Otuet oopmisieTcss B pyKOMTUCHOM WJIM MAIlTMHONMCHOM BapHWaHTE, CIIHBa-
€TCsl B CKOPOCILIUBATEIIE WM MEePETICTACTCS.

Ilpoueodypa oyenueanus nadopamopuoil padbomeol.

[Ipu npueme naGopatopHOl pabOTHI OIEHUBAETCS: IOJHOTA BBIMOJHEHUS
OTIBITOB M KCIIEPUMEHTOB, TOJHOTA 0(OPMIICHUS OTYETa U JIOCTOBEPHOCTD TOJY-
YEHHBIX PE3YJIbTATOB, CIOCOOHOCTH CTYJIEHTa MPOBOJAUTH aHATIN3 MOJTYYEHHBIX pe-
3yJbTATOB U JIeJIaTh BBIBOJIbI, CTETICHh IIOHMMAHMUSI U BIIQJICHUS MAaTEPHATIOM.

Kpumepuu ouenxu:
- OIIEHKA «3a4TEHOY» BBICTABIIACTCS CTYACHTY, €CIIH:
e paboTa BBINOJHEHA B MOJHOM 00BEME C COOJIIOJEHUEM HEOOXOAMMOU TO-
CJIETIOBATEILHOCTH MPOBEJCHUS OMBITOB U M3MEPEHUI;
® TpU BBHIMOJHEHUU JAOOPATOPHON pPabOTHI MPOIEMOHCTPHUPOBAHBI YMEHUE
HCII0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCUUILIUH B MPO-
dbeccuoHaNbHON ACSTENIBHOCTH, MPUMEHSTh METObl MATEMATHYECKOTO aHa-
Jn3a U MOJICIIUPOBAHUS, TEOPETUUECKOTO M IKCIEPUMEHTAIBHOTO UCCIE0-
BaHMS W CIHOCOOHOCTh K CHCTEMAaTHYECKOMY H3YYEHUIO HAy4HO-
TEXHUYECKON MHPOpMAIINH;
® B IIPEICTABICHHOM OTUYETE MIPABUIHLHO U aKKYPAaTHO BHITIOJIHCHBI BCE 3aITHCH,
TaOHIIBI, PUCYHKH, YEPTEIKH, TPAPHUKHN, BEIYUCICHUS U CACTaHBI BBIBOIBL;
® TIOJIy4EHBI OTBETHI HA KOHTPOJIbHBIE BOMPOCHI 0 JIa0OpaTOpHOU padoTe.
- OIIEHKA «HE 3a4TEHO0» BBICTABIIACTCS CTYACHTY, €CIIH:
e paboTa BBHITIOJIHEHA HE MOJHOCTHIO, U OOBEM BBITIOJHEHHON 4YacTu pabOThI
HE TI03BOJISIET CIeNIAaTh IPABUIIHHBIX BBIBOJIOB;
® WUIA ONBITHI, U3MEPCHUS, BBIYUCIICHUS, HAOJIOCHUS BBHITIOJHEHBI HEpa-
BUJIBHO,
® TIpU BBITNIOJHEHUH JIA0OPATOPHON pabOTHl HE MPOJIEMOHCTPUPOBAHBI YMCHHUE
UCITI0JIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILIAH B TPO-
(dbeccnoHaNbHON ACATEIBHOCTH, MPUMEHSITh METObl MATEMATHIECKOTO aHa-
Jn3a U MOJICIUPOBAHUS, TEOPETUUECKOTO M IKCIEPUMEHTAIHHOTO UCCIE0-
BaHUS W CIHOCOOHOCTh K CHCTEMAaTHYECKOMY HW3YUYEHUIO HAy4HO-
TEXHUYECKON MH(POpMAIINH;
o HE TOJIYYCHBI OTBETHI Ha KOHTPOJBHBIC BOMPOCHI MO J1aOOpaTOPHOM
pabore.
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10. O6pa3oBaTe/ibHbIE TEXHOJOTHN U METOAUYECKHNE YKA3aAHUSA M0 OCBOECHHUIO
AMCIHHUIUIMHBI (Y4eOHOTr0 Kypca)

[Tpu peanuzanuu pa3IUYHBIX BUAOB yU4eOHON paboThI (JIeKIuH, Jadboparop-
HBIE pabOThI, CAMOCTOSATEIbHAS pa00Ta) UCTIONB3YIOTCS CICAYIONINE COBPEMEHHBIC
00pa30BaTeIbHBIC TEXHOIOTHH:

— TEXHOJIOTHS TPAAUIIMOHHOTO 00y4IeHHS (JICKITH, CAMOCTOSITEIbHAS paboTa);

— WHQPOPMAIMOHHBIC TEXHOJOTUH (BU3YyaJIbHBIC JCKIIUU, BHIMTOJHEHUE JTA00OpATOP-
HBIX pabOT C UCTIOJIB30BAaHUEM MPOTPAMMHBIX M TEXHUYECKUX CPEJICTB);

— WHTEPAKTHBHBIC TEXHOJIOTHH (paboTa B MaJIBIX TPyMIax).

[IporpamMMa AMCHUIUIMHBI MPEAYCMATPUBACT IIMPOKOE HCIOIL30BAaHUE B
y4eOHOM TMIPOIIECCe AKTUBHBIX M HMHTEPAKTHUBHBIX (OPM TIPOBEACHHS 3aHITHN
(KOMITBIOTEpHBIC IEMOHCTPAIUH, pa300p KOHKPETHBIX CUTYyaIHid, padoTa HaJ Ipo-
€KTaMH) B COUYETAHUU C BHEAYJUTOPHOU CaMOCTOSITEIbHOM paboToi ¢ 1enbio pop-
MHUPOBAHUS U Pa3BUTHS MPOPECCUOHATBHBIX HABBIKOB 00yYaFOIIIHXCS.

[ToMmuMO yka3aHHBIX 00pa30BaTEIBHBIX TEXHOJOTHHA CTYACHTH aKTUBHO TIPH-
BJICKAIOTCSl K YYaCTHIO B Ka4eCTBE CIIyIIAaTeNIell B HAYYHBIX CEMUHapax Kadeapsl,
MIPOBOJIATCS KOHCYJIBTAIIMK TPH HAMMCAHUU MyONHKAINA 10 TEMAaTHUKE HCCIEo-
BaHMSI.

MeToanyeckue ykazaHusi mpenoaaBaTesio

[Ipu ocBoeHuu Bcex paslieNioB MUCHUUILTUHBI HEOOXOJAMMO COUYETaHHE BCEX
dbopm y4ueOHOHN NEeSITebHOCTH: MU3YYEeHHE JIEKIIMOHHOTO MaTepuala, BBIMOJTHEHHUE
3aJlaHui Ha JIa0OPATOPHBIX 3AHATUSAX KaK C MCIIOJb30BAHWEM KOMIIBIOTEpA TaK U
0e3 Hero, caMocTosATeNIbHasg padoTa ¢ PEKOMEHyeMOW JTUTEPATyPO U HUCIIOJIB30-
BaHHME METOJUYECKUX YKa3aHHM, KOHCYJIbTAIlMU TpEnojiaBaTesield MpU BbITIOJIHE-
HUU CAMOCTOSITEJIBHBIX PadoT.
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11. YueOHO-MeTOAM4YECKOE M HH(POPMAITMOHHOE O0ecTedeHue QU CHUIIIMHbI
(YyueOHOT0 Kypca)

11.1. O0s13aTeJibHASI JIUTEPATYPA

Ne
/o

bubnmorpaduyeckoe onucanue

Tun (yueOHUK, yaeOHOE
nmocobue, yaeOHo-
METOMYECKOe TI0co0ue,

MIPaKTUKYM, 1p.)

KonnuectBo
B OuOIMoTe-
K€

Comnues HO. I1. TexHosorus KOHCTPYKIUOH-
HBIX MaTepuaoB [ DJIEKTPOHHBIN pecypc] :
yue6. st cryaenToB BTy30B / FO. I1. Comnniies,
b. C. Epmakos, B. 1O. I[Tupaiinen ; nox pex. 1O.
I1. Connuesa. - 4-e uzn., crep. - CaHKT-
[etepOypr : XUMU3 AT, 2014. - 503 c. -
ISBN 978-5-93808-238-3.

YyeOHuk

9BC
"IPRbooks

Crpenkuna T. I1. TexHonOrust KOHCTPYKIIMOH-
HBIX MaTepuajoB [DIEKTPOHHBIN pecypc] : Jal.
npaktukyM / T. I1. Ctpenkuna, E. B. IllonuHa,
A. A. Crarusko ; bearopo. roc. TeXHOJ. YH-T
uM. B. I'. Illyxosa. - benropona : [U31-Bo
BI'TY], 2014. - 87 c.

JlaGopaTopHBbIi TPaKTH-
KyM

9BC
"IPRbooks"

Texnonorus u o0opynoBanue A nailku
[DnmexkTpoHHEIH pecypc] : 1ab. mpakTukyMm / b.
H. Ilepesesenues [u ap.] ; TT'Y ; ABromex. un-
T ; kad. "OOopya0oBaHKE M TEXHOJIOTHUS CBa-
pouHOro np-Ba u naiku" ; [Hayuy. pea. b. H.
[TepeBesenuiesn]. - [U3a. 2-e, ucnp.] ; TT'Y. -
Tonpstru : TT'Y, 2017. - 211 c. : un. - buo6-
JUorp. B KOHIIE pasn. - [Ipwr.: c. 188-211. -
ISBN 978-5-8259-1029-1.

JlaGopaTopHbIil mpakTh-
KyM

Pemnozuro-
puii TT'Y

COI'JTACOBAHO

JupexTop Hay4dHOU OMOIMOTEKN

«

A.N. AcaeBa

» 201 T.

MIT
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11.2. JlonmosHMTeJbHAs JUTEpaTypa U y4deOHbIe MaTepHaabl (ayamo-,
BH/I€OIIOCOOMS U JIP.)

e (oug Hayunoit oubmmorexu TI'Y:

n/a

Bubnuorpaduueckoe onucanue

Tun (yaeOHUK, yueOHOE
nocobue, yaeOHO-
METOIHUYECKOE II0CO0HE,
NPaKTUKYM, ayIHO-, BH-
JIEOII0CO0us U JIp.)

KomnnuectBo B
ouodmoreke

CrietnanbHble METObI CBAPKHU U MAKUKH :
yuebHuk / B. A. ®@ponos [u ap.]; mox pexn.
B. A. ®ponoga. - I'pud YMO. - Mockaa :
Anwsdpa-M : Uadpa-M, 2013. - 219, [1] c. :
ui. - bubnmuorp.: c. 216-219. - ISBN 978-
5-98281-332-9 ("Anbda-M"): 314-55

YyeOHuk

10

Jlamko H.®. Ilaiika wMetamioB / H.O.
Jlamko, C.B. Jlamko. - 4-e u3a., nepepad.
u gom. - M. : MammHoctpoenue, 1988. -
376 c. : wi - bubmmorp.: c. 369-371. -
ITpenm. ykas.: c. 372-374

Momnorpadus

39

JIaGopaTopHBIii MPaKTHKYM MJIsi CTYICH-
TOB, OOy4arolUXcs IO CIeUUaTIbHOCTU
150202 - OOGopynoBaHWe W TEXHOJOTHS
CBapOYHOI'O IMPOU3BOJCTBA IO JUCIHU-
winHe "MarepuanoBeeHue CBapKu U
naiiku" / TI'Y; Kad. "Ob6opynoBanue u
TEXHOJIOTUSI CBAPOYHOTO IPOW3BOJACTBA H
naiiku"; coct. A.M. Kosrynos, T.B.
Yepmamenuena. - TI'Y. - TonbsatTu : TT'Y,
2007. - 51 c. : un. - bubnuorp.: c. 51. - 5-
00

[IpakTukym

HoBoe B TexHONIOTMM U 000pyIOBaHUHU IS
CBapKH M TaWkH : ¢0. TpyaoB K 40-1eTuto
kadenpel u 75-neruro B.M. Cronbosa /
TI'V; kad. "OGopynoBaHue U TEXHOIOTHS
CBapOYHOIO Ip-Ba W Nauku"; [Hayd. pen.
B.B. Macakos, B.Il. Cunopos]. - TT'Y. -
Toapsaru : TI'Y, 2007. - 253 c. : uI. -
bubmmorp. B xonme 1. - ISBN 978-5-
8259-0370-5: 49-57

COOpHMK Hay4YHBIX TPYIOB

Bonkos I'. M. MarepuanoBenenue : y4eo.
s BTy30B / I'. M. Bonkos, B. M. 3yes. -
M. : Axagemus, 2008. - 398 c. : wmi. -
(Boicu. mpod. obpazoBanue). - bubnuorp.:
c. 394. - ISBN 978-5-7695-4248-0: 441-00

VueOHUK

16

[Taiika-2008 : c6. marepuanoB MexayHap.
Hayy.-TexH. KoH(].: 10-12 cents6ps / TT'Y
; [peaxoin.: B.H. IlepeBezenueB u np.]. -
Tompsartu : TT'Y, 2008. - 323 c. : uI. -
ISBN 978-5-8259-0415-3: 63-23

Marepuansl KoHpepeHInu
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Tun (yueOHUK, yaeOHOE
nocooue, yueOHo-
bubnuorpaduueckoe onucanue METOMYECKOe Imocodue,
MIPAKTUKYM, ayIUO0-, BU-
JIEOTIOCOOUS U Ap.)

KonnuectBo B

n/n ouoInOTEKE

[Taiika - 2005 : MexnayHapoaHas Hayd.-
TexH. KoHpepeHuus: 6-8 ceHtsops: co. Jo-
10 | xkmamoB / TI'Y; kad. "OOGopynoBanue u | Matepuaibl KOHpEpEeHINN CD
texHosnorus naku". - TT'Y. - Tonesartu :
1TV, 2005.-185¢c., CD

Cgapka. Pe3ka. KoHTposib : cipaBOYHHK B
2 1. T.2 / H. I1. Anemun [u ap.]; mox pen.
H.II. Anemuna u [u ap.]. - M. : MamuHo-
ctpoenue, 2004. - 478 c. : nn. - bubnuorp.
B KoHIle I'I. - [IpenM. ykas.: c. 465-478. -
ISBN 5-217-03264-2(T. 2): 1036-36

11 CripaBOYHUK 11

CrnpaBounuk o mnaiike / U. E. Ilerpynun
[t nmp.]; mox pen. U. E. [lerpynuna. - 3-e
u31., mepepad. u jpom. - M. : MammHocTpo-
12 | enwme, 2003. - 479 c. : un. - bubnmorp. B CripaBOYHUK 60
KoHle . - [lepedueHp HOpMar. JOK.: C.
462-471. - Tlpenm. ykas.: c. 472-479. -
ISBN 5-217-03167-0: 412-50

e 1pyrue GOHMbL:

Tun (yue6HuK, yueOHOE
nocobue, yueOHO- Mecro

METOAMYECKOE TToco0ue, XpaHEHHS

NpPaKTHUKYM, ayJHO0-, BU-
JIE0TOCcCO0us U JIp.)

Ne bubnuorpaduueckoe
n/a ONHCaHue

«CBapka 1 TMarHoCTHKa»

AHO «HannonansHoe ArentctBo KoH-
tpoas u Ceapku» (AHO «HAKCy), uzna-
tenb: OO0 «Mactep-kiace»
CsunerenbctBo o peructpanuu [TN Ne
DC77-32849 or 15 aBrycra 2008 r.

[lepuoauueckuii Hay4yHO-
TEXHUYECKUN KypHaJ U3
cinucka BAK

AHO

13 «"ALL CBP»

11.3. Ilepeuyenb pecypcoB MH(POPMANUOHHO-TEJTCKOMMYHHUKAIIMOHHOM
cetu ""UnTepuer"

1. HayuHo-TexHHuYeckuil 1 MPOU3BOJACTBEHHBIN XypHal «COOpka B MallIuHO-
CTPOCHHUH, MIPUOOPOCTPOCHUI. DJIEKTPOHHBIN JOKYMEHT. Hocryrr:
http://www.mashin.ru/

2. XKypnan «CBapka M JUarHoCTHKa». OJEKTPOHHBIA JOKyMeEHT. JlocTym:
http://svarka.naks.ru/

3. Kypnan «CBapouHoe IMPOU3BOJACTBO». DIEKTPOHHBIA JOKyMEHT. JlocTyr:
http://www.ic-tm.ru/

4. Kypnan «TexHONIOrHsS MAaIMHOCTPOCHUS». DJIEKTPOHHBIM TOKyMeHT. Jlo-

crymn: http://www.ic-tm.ru/
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11.4. IlepeyeHb NPOrPaMMHOTI0 00eCIIeYeHUs

Ne Konn4yectBo | PexkBH3HMTBHI 10roBOpa (nara
HaumenoBaunue IO . A0TOBOP (nara,
n/n JIMIICH3UH HOMEP, CPOK )IeI/ICTBI/Iﬂ)
1 | Windows 1398 beccpounas
2 | OfficeStandart 1398 Beccpounas
11.5. Onucanue MaTepHAJBbHO-TEXHHMYECKOH 0a3bl, HEOOXOAMMOM I OCY-
IHIEeCTBJICHUA Oﬁpa3OBaTeJILHOI‘O npoumecca mo IMCHMIIIMHEe (MOIlyJIIO)
HaumeHoBaHue 000pyn0BaH- N ~
PYA dakTHYeCcKHii = |8 &
HBIX Y4eOHbIX KAOUHETOB, Ja- -~ |E 2
N aapec y4eOHbIX 2 |9 F =
Ne | Ooparopuii, MacTepcKuX U Ap. IlepeyeHb OCHOBHOT'O 5 |22 o
Ka0uHeToB, Ja- S |[Z %2
n/n 00BEKTOB /ISl IPOBeIeHHUs o0opynoBaHus o g |2 s 2
O0opaTopwuii, ma- e |25
NMPaKTUYeCKUX U JadopaTop- = |8 S
. CTEPCKHUX U Ip. == R
HBIX 3aHATHI
A-303 Cron ydYeHWYECKU#H , CTyd ,
VYueOHast ayuTOpHs JJIs POBE- | TOCKa  ayAuTopHas  (MarHUTHO-
JeHHUA 3aHATHH JIEKIIMOHHOIO | MapKepHas), NPOEKTOp, CHCTEMHBII
TUNa. YueOHas aymuTopusi Juisi | OJIOK, 9KpaH C 3JIEKTPOIPHBOJIOM.
IIPOBEACHUS 3aHATHH CeMHHap-
CKOTO THMA. Y4eOHas ayAuTOpHs
JIs1 KypCOBOTO IT OeKTﬁﬂOBaII:)II/ISI 445020 r. Toxe-
1| MEP p P atTH, yi. bemo- 85 60
(BBITIOTTHEHHUST KYPCOBBIX padoT).
pycckas, 140
VYueOHast ayquTOpHs AJSI IPOBE-
JCHUSI TPYNIIIOBBIX U WHAWBHIY-
QIPHBIX KOHCYNbTallMid. YueO-
Hasl ayAUTOPHS Ul MPOBEACHUS
3aHATHM TEKyIIero KOHTPOJSA U
IIPOMEKYTOYHOH aTTeCTaluu.
A-403 Cron ydYeHHUYECKHUH , CTyI
JlaGopatopust "Teopust u TexHo- | ydenmueckuid, Cton pabounii, Jlocka
Jiorus maiku". ayautopHas (MenoBasi), BricokoBa-
VYuebHasg ayauropus A npoBe- | KyyMHbBIH moct BVYII-4, BakyymHas
JeHUsl 3aHATUH cemMuHapckoro | anekrponeus CHBD, PaspeiBHas
THIIA. mammHa PMII-500, Ileurs CHOJI,
VYuebHnast aynuropus At Kypco- | Meramnorpaduueckuif  MHKPOCKOI
r. Tonparry, yi.
BOTO MpPOCKTHpPOBaHUS (BEON- | MUUM-8, MydenpHas 3IeKTporeyYb
2 Benopycckas, 108 30
HEHHS KYpCOBBIX paboT). MII-2VM, VYcraHoBKa Uil KOHTaKT- 146
Y4yeOHasg ayauTopus AN MPOBe- | HOTO  HarpeBa,  YJIBTpa3ByKOBas
JIeHHs TPYIIOBBIX W MHAMBHIY- | ycTaHoBka Y3I, Cronm anst cBapku
aJIbHBIX KOHCYJIbTalui IUIACTMACC, YCTaHOBKA JUIsl IalKKU
VYuebnasa ayauropus ans npose- | IIJIII, YcraHoBka mms cBapku Tep-
JCHNA 3aHATHH TEKyIIero KOoH- | Momap.
TpOJIsI U MPOMEXKYTOUHOU aTTe-
CTaINH.
Komnsrorepnsiit  knacc. Ilome- | Cton ydenndeckuid, ctyin, 1K ¢ BbI-
IIEHUEe AN CAMOCTOSTENbHOM | XOIOM B CETh HHTEPHET
pabotel. YueOHast ayauTopus
JUISL TIPOBEICHUSI 3aHATHH CEMU-
HapCcKOro THmna. YdeOHas ayau- 445020, Camap-
TOpUsSL Al KypCOBOTO MPOEKTH- ckas oo, r. To-
3 | poBaHus (BBIMOJHEHHUS KypCO- JBSITTH, 84,8 16
BBIX paboT). YdeOHast ayauTo- Va. benopyc-
pus 1Ji IPOBEIEHUS IPYIIIOBBIX ckas, 14,

1 MHIUBUAYAIBHBIX KOHCYJBTA-
nuil. YdeOHast ayauTopus s
MIPOBEACHUS 3aHATHH TEKYIIEro
KOHTPOIsI U NPOMEKYTOUHOH
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n/n

HaumenoBaHue 000py10BaH-
HBIX YU4eOHbIX KAaOHETOB, Jia-
OopaTopuii, MACTEPCKHUX U AP.
00bEeKTOB VISl IPOBeeHHs
NPaKTHYeCKUX U JadopaTop-
HBIX 3aHATHI

IlepeyeHb OCHOBHOT'O
o0opynoBaHus

DakTHYECKUI

ajapec y4eOHBIX
Ka0HHeTOoB, Ja-
Oopartopuii, Ma-
CTEepPCKHX U Jp.

Ilnomanm, M2

KoanuectBo

MOCAT0OYHBIX
MeECT

arrecrammu. (I'-401)
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