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PABOYASA TIPOI'PAMMA JUCHHUIIINHBI
MMAUKA MATEPUAJIOB

10 HAIIPaBJICHUIO TOATOTOBKU (CIIEIHUAIEHOCTH)
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KoanvectBo 3ET 4
Yacos no PYII 144
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IIpakTHyeckue 34 34
KonrakrHas paGora 70 70
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AHHOTAIUA

AUCUMILUIUHBI (Y4e0HOI0 Kypca)

b51.B./1B.01.01 ITajika MaTepHaJIOB

Huciurnnrnaa «Ilaiika MaTepuaioB)» MOCBSIIEHA W3YYEHUIO OCHOBHBIX TEXHO-
JIOTUYECKUX BO3MOXKHOCTEH Malku, KJacCU(PUKAIIUU CITIOCOOOB MaWKH, IPUMEHIEMBIX
OCHOBHBIX W BCIIOMOTATEJIbHBIX MaTepuaiaoB. PaccMarpuBarotrcs ocobeHHOCTH (op-
MUPOBaHMS TMasHBIX COEIUHEHHM, TPEOOBaHUS K KOHCTPYUPOBAHMIO TASHBIX KOH-
CTPYKIIUHA U pa3pabOTKe TEXHOJIOTHYECKHUX MPOIECCOB MaMKK Pa3IUnYHbIX KOHCTPYK-
IIUOHHBIX MaTEPHAJIOB.

1. Heab u 3a1a4u M3yYeHUs1 JUCHUNIUHBI.

[enap — obecrieunTh OyayIIEMY CIEHHUATUCTY HEOOXOJIMMBIN YpPOBEHb KOMIIE-
TEHIUI N7 peuieHus MpoPecCHOHANBHBIX 3a7ad M0 OOOCHOBAHHOMY BBIOOPY
HanOoJiee 3P PEKTUBHBIX UHKEHEPHBIX PEIICHUA B 00JACTH MAaKU METANIMYECKUX U
HEMETAITMYECKUX MaTepUaIOB.

3agauu:

1) W3y4UTh OCHOBHBIE TIOHATHUS B O0JAacTH TMalKH MaTepUajoB M
TEXHOJIOTMYECKUE BO3MOKHOCTH MOITYYEHUSI COEAMHEHUHN MalKoi;

2) 03HaKOMHUTBCS € KIaccUPUKaAMel cnocoO00B MalKKU MO UX TEXHOJIOTUYECKUM
MpU3HaKaM;

3) M3y4YUTh NMPUMEHSEMbIEC TIPU MANKKW TEXHOJOTUYECKHE M BCIOMOTATEIbHBIC
MaTepHabl, UX KIacCU(PHUKAIIUIO ¥ 00JIaCTU TPUMEHEHHS,

4) uW3yuuTh OCHOBHBIE CIOCOOBI HarpeBa NpH TMalke U MPUMEHSEMOE
o0opymoBaHue;

5) O3HaKOMHUTBCS C METOJaMH yJaJeHHs] OKCUAHBIX TUICHOK W aKTUBHUPOBAHUS
MOBEPXHOCTEH B3aUMOJEHCTBYIOIIMX METa/UIOB mNpu (iirocoBoit u OecdrocoBoit
Manke;

6) M3y4uTh 3aKOHOMEPHOCTH B3aWMOJACWUCTBUS KHUAKOTO MPUIIOS C TMaseMbIM
METAJIOM, H3Y4YUTh CHOCOOBI TMaWku 1O (QOPMHUPOBAHUIO TMASHOTO IIBA U
0COOCHHOCTH KPHUCTALTU3AINN TTPUTIOS;

7)  paccMOTpeTb  MasieMOCTh  KOHCTPYKIIMOHHBIX  METAUNIMYECKUX U
HEMETAIUIMYECKUX MaTepHalioB, (PU3MKO-XUMHUYECKYI0O COBMECTHUMOCTh MaseMbIX
MaTepHaJIOB U MIPUIIOS MPU TAHKe;

8) M3yunTh OCOOEHHOCTH KOHCTPYMPOBAHUS TASHBIX COCIUHECHUU U (PaKTOPHI,
BITUSIIOIINE HA TPOYHOCTH MasHBIX KOHCTPYKITUH;

9) wu3yunTh OCHOBHBIE Je(EKThl TAasSHBIX COCIWHCHUM, WPUYMHBI HX
BO3HUKHOBEHUS U METObl KOHTPOJIS KaueCTBa MastHbIX COSAMHEHUI;

2. Mecto nucuuniaunnsl B crpykrype OIIOITI BO

Hannas nucrturnimHa (yueOHbIM Kypc) oTHOcUTCS K bioky 1 «JlucuuriinHb
(Momynu)» (BapuaTUBHAS YacTh, TUCUUILTUHBI 110 BEIOOPY).



JIucuuIuivHbl, y4yeOHbIE KypChl, HA OCBOCHHHM KOTOPBIX Oa3HpyeTcsl JaHHAs
aucuumuinHa: «duznkay; «Xumusy; «MaTteprualoBe1IeHUE CBAPKHU U AUKW.

JUCIuIuInHebl, y4eOHble KYpChI, JUIsI KOTOPBIX HEOOXOJAMMBI KOMIIETEHIIUH,
npuoOpeTaemMble B pe3yjbTaTe W3y4YeHHUs JaHHOW AucCHUIUIMHBL — HayuHo-
ucclenoBaTeNnbckas paboTa, caMoCTOsTEIbHAsE paboTa, BBHIMOJIHEHUE TUIIJIOMHOIO
IIPOEKTa Ha COMCKaHMe 3BaHUs OaKaliaBpa.

3. HJIaHI/IpyeMLIe pe3yabTaThl oﬁyqumI o ITMCIHUIIJIMHE, COOTHECCHHBIC C
IJIAHUPYEMBIMHU pE3yJibTaTaMU OCBOCHHUSA 06p330BaTeﬂbHOﬁ nmporpaMmmabl

®opmupyeMbie 1 KOHTPOJIHUpPYeMble

KOMIICTCHIIMHU

IInanupyemMsble pe3yJbTaThl 00yYeHHs

CnocoOHOCTh

OOecrieunBaTh TCXHHYCCKOC | MCCTa CBapIIMKa M Pa3sMCIICHUIO 060py,Z[OBa-
OCHaIlICHUC pa60t11/1x MCCT C pa3- | HUA
MCIICHHUCM TCXHOJIOTHYCCKOI'O YMeTh: M0 TEXHUYECCKUM XApaKTCPHUCTHUKAM
O60py,Z[OBaHI/I}I; YMCHHUCM OCBaHU- 060py11013aHI/151 IIPOU3BOAUTL CTO HOII60p B
BaTb BBOJHMOC 060py11013aHI/Ie HHTepHeTe

(TTK-13)

3Hate: TpeboBaHUs K OCHalIEHHIO paboyero

Bnaners: MOATOTOBKOM METOJIUKH OCBOECHUS
BBOJIUMOTO 000PYI0BaHUS

TemaTnueckoe cojae

’JKaHue JTUCUMILIMHBI (Y4eOHOro Kypca)

Pa3znes, moayanb

IHoxpaznesn, tema

Bsenenue

[Taitika, uctopusi ee pa3BUTHUS U POJIb B YCIOBUSIX COBpE-
MEHHOTO ITPOU3BOACTBA. DUBNKO-XMMHUYECKUE U TEXHOJIOIUYE-
ckue ocobenHoctu. OnpeaencHue naiku. OTIHYMS MAKH OT
CBapKHU M CKJIEMBAaHUs, IPUMEPHI MPOMBILLIEHHOTO INPUMEHE-
HUSL.

[IpuHsiTass TEPMHUHOJOTHS W KjiIacCU(PUKAIMSA CIIOCOO0B
TMaruKH.

Knaccuduxanus
Croco0OB MalKu U TpH-
MEHSIEMBIX MaTepHaOB.

Knaccudukanusa cnoco0oB Malku MO MNPUMEHSIEMbIM
IPUIOSIM, OCOOCHHOCTSIM 3alI0JIHEHUS UMM MAsNIBHOTO 3a30pa U
NOCIEAYIONEN KPUCTATUIN3ALHH.

Knaccudukanus cnoco0oB mailkv mo MpUMEHSEMbIM HC-
TOYHHKAM HarpeBa.

Knaccudukanus cnoco6oB maku mo crnocodam yaaaeHus
OKCHJTHOW TUICHKH (aKTUBUPOBAHMS MOBEPXHOCTH) M TEXHOJIO-
TMYECKUM OCOOEHHOCTSIM MalKH.

KHaCCI/I(bI/IKaLII/ISI OCHOBHBIX W BCIIOMOT'aTCJIbHBIX MaTCpH-
aJI0B, IPMMCHACMBIX IIPHU Mmamke.

OcobenHoctu obpa-
30BaHMs MastHOTO COEIH-
HEHUS.

OcHOBHBIE cTaMKM 00pa30BaHUs COSAMHEHUM NP MaKKe.

[ToBepxHOCTh. OKCHAHBIC TUICHKA Ha TOBEPXHOCTH Me-
TaJJIOB, 0COOEHHOCTH X 00pPa30BaHUSI U POCTA.
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Pa3nea, moayJib

IMoapasznen, Tema

MexaHu4eCcKHue U (I)I/IBI/I‘ICCKI/Ie CITOCOOBI YOAJICHUA OKCUI-
HBIX IINICHOK IIpH Mauke. BCC(I)JHOCOBI)IG CITOCOOBI AKTHUBallun
ITOBCPXHOCTH.

XUMUYECKHE CIOCOObI aKTHUBHPOBAHUS. AKTUBUPOBAHHE
¢rocamu. OAIOCH 11 HU3KO- U BBICOKOTEMIIEpATypHOU Maid-
KH.

B3aumoneiictBue
KUJKOTO TIPUIOSl C Mas-
€MBbIM METAJLJIOM

CMmaunBaHMe, pacTeKaHUE U 3aMO0JHEHUE NasIbHBIX 3a30-
poB npunoemM. OCHOBHBIE 3aKOHOMEPHOCTH, XapaKTEPUCTUKHU U
METOJIbl UX ONPEJECIIECHUS.

B381/IMOI[€I>1CTBPIC KUIAKOTO IMPHUIIOA U ITAasACMOI0 MaTCpHa-
Ja. KOHTaKTHO-pCaKTHBHOC IIJ1aBJICHUC, B TOM YHCJIC C IIOABO-
JOM OJHOI'O M3 KOMIIOHCHTOB B HapOBOI?I (1)3.36.

CrpykTypa U CBOU-
CTBA MAasHBIX COEIHUHE-
HUI.

@aKTOpBI, BIUSIOIIME HA CTPYKTYPY M CBOMCTBA NasHBIX
COEIMHEHMI: (PU3UKO-XUMUYECKHE, KOHCTPYKTHUBHBIE, TEXHO-
JIOTUYECKHUE.

Oco0EHHOCTH KPUCTAJTM3AIMHY MAasTHBIX [IBOB.

Kpucrammsanus u cTpykTypa NasHbIX IIBOB IPU IaWKe
Pa3HOPOJHBIX METANIOB M HEMETAJUIOB, a TaK)Ke CIUIaBOB, 00-
Pa3yIOIIMX XUMUYECKUE COCITUHEHUS.

ITassemocTh KOH-
CTPYKIIMOHHBIX MAaTepH-
aJIOB.

[IasseMOCTBh JE€TKUX U OBCTHBIX MCTAJIJIOB M CIIJIaBOB.

[TasieMOCTh KOHCTPYKIIMOHHBIX CTaJIeH, YyIryHa, KOPPO3U-
OHHO-CTOMKHUX CTaJIEN U KAPOIPOYHBIX CILIABOB.

ITasseMOCTh HEMETAUTMUECKHX MaTcpuaJIoB ¢ MCTaJlJIaMHU.
ITaiika MOJYIIPOBOAHWKOB U KOMITOSMITMOHHBIX MAaTCPUAJIOB.

JlebexThl masHbIX COEAUHEHUM W OCHOBHBIE METOJbI UX
KOHTPOJISI.

Oco0eHHOCTH KOH-
CTPYMpPOBAHUSL  MasHBIX
COCIMHEHWH W paspa-
OOTKH TEXHOJIOTHYECKO-
ro MpoLEeCcca NauKu

Tunel MassHBIX COCIUHEHUHN. BiMsiHME KOHCTPYKIIMU Tasi-
HBIX COCJMHEHMI Ha MPOYHOCTh. OCHOBBI pacyeTa MasHbIX CO-
€JIMHEHU Ha IPOYHOCTb.

OcHOBBI pa3pabOTKH TEXHOJOTUYECKUX MPOIECCOB MalKH,
BBIOOPA OCHOBHBIX M BCIIOMOTATEIbHBIX MaTEpUAJIOB, a TaKkKe
PEKUMOB MANKH.

Okosoruyeckas 0€30MacHOCTh M OXpaHa TpyJa IpH Maii-
K€.

OO0mas Tpy10eMKOCTh TUCHUILTUHBI (Y4eOHoro kypca) — 4 3ET.




4. TexHnosioruueckasi Kapra no yueonomy kypcey «Ilaiika marepuassony.
Npentudurkarop kypca B moayJe '"Meroguueckas padora' id=112104

O0beM y4eOHOTO Kypca W BHIBI yYEOHBIX MEpOTPHUSITHA
Koim-Bo Henens, Kot
Cemectp |B Teuenne xoto-| BCeTo Bru.B Kype. | kon- Dopma |
M3Y4YEHHs | pBIX pean3yer- qanB 1o oax. | HTep- JaGopa- Kou- MPOCK- | st KOHTPOJISA Eacax
cd Kype y4cOHOMY Ta6opa-| - P aktuB- | Bcero cynbta-| PI'P ThI HNuoe oT
yp UIaH Bceero |JIekumn abopa THYE- o TOPHBIC HBIC pa-
y TOpHBIE HOHU nun (Kype. 60TEI
CKUC | hopme paboThI)
5 18 144 70 18 18 34 10 74 0 0 0 0 0 74 0 3a4er 0
Ort- [IpomomxuTeNbHOCTH yueo-
BET- |\ 1o HPIX MEPOINPUATUIN, IPOBOAU- TpeboBaHus Kk pecypcam
CTBEH- MBIX
Kpat BeI- i sal B
Koe cTaB po MaJj 110 MHAHBUILY - Ipen | Mak-
- ILHOMY Tpa-
Ha3Ba Tst- BHO Jara-| cu-
e |OTHcasme y4eGHOr0 MEpOIPHSTHS b T B aYAMTOPHI | 41y cTynen- evioe I
N Moe [Mab-
No| & (opmbI IpoBeeHNS JTEKIHH, J1a- HHE Ta Pexomennye-
> | HammenoBanue | Tumna B KOJI- MECTO| HOE
He-| Bl eHOro Me 6 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- ac (Be- 50 Kozn- oo | ko Mas
ne-| = y i TUN, METO/IBI O0YUYCHHUS, PeaTU3y- P Iy- o | "P Tpebyemoe| nureparypa
o | pompusTHS | HOTO M- .. |6an B T.4 Tun ayauro- Beze- | BO
m | = IOIIHE TIPUMEHsIEMYI0 00pa3oBa- LU o ayu obopymo- | (Newu ctp.)
Me- ca- JIOB B MH- puH HUS | CTY-
TEJNbHYIO TEXHOJIOTHIO) TIeKTOp TO- BaHHE
po- HUC( i 34 | pya- | Tepak- | B 4a- B IHSX pHit (Ne | nmen-
> v
[pus- ? npe- 3a- [ cax |TuBHOM| cax A ayn., | ToB
THSI (+,-) noa- | & dopme ap. B
pares| o (+.-) Me- - |ayan-
CTO) |TOpuu
- I0) ) [rop
[laiika, uCTOpHS €€ pa3BUTUS U
[pOJIb B YCIIOBUSIX COBPEMEHHOTO KoMIbio
[pou3BoACTBA. PU3KKO-
p A JlexunoHHas tep, Me- |[1] , [6] 5-16,
1 Jlexius Jlex [XMMHYECKHE U TEXHOJIOTMUECKHE + JI 1 - 1 25
N ayJIUTOpUS nuaobec- [[12] 6-7
ocoboerHocTH. OnpesienieHue nam- HeUCHIe
ky. OTIIHYHS TAKKH OT CBapKU U
CKJICUBAHUSI, IPHMEPBI TIPOMBbIIII-




Ot- [MponomkuTenbHOCTD yueo-
BET- |y r | HBIX MEpONPUSTHIL, TPOBOIH- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
Omnucanue y4eOHOIO MEPOIPUATHS Beze- duKy cTyneH-
= HHE . eTcst e eMoe |Maiib-
Ne| B (bopMBI TIpOBEIEHNUS JICKITHH, J1a- HHE Ta Pexomennye-
>, | HanmenoBanue | Tuna B KOJI- MecTo| Hoe
He-| & OOpaTOpHBIX, MPAKTHYSCKUX 3aHs- (Be- Kon- Mast
o | yueOHOTO Me- |yued- . pac BO mpo- | KoiI-
ne-| = TH, METOIBI O0Y4EHHS, pean3y- ay- BO Tpebyemoe| murepaTypa
o | pompusTHsS | HOTO M- .. |6an B T.U Tun ayauro- Beze- | Bo
m | = IOIIHE TIPUMEHIEMYI0 00pa3oBa- Ui - ayu obopymo- | (Newm ctp.)
Me- ca- JIOB B WH- puH HUA | cTy-
TEJbHYIO TEXHOJIOTHIO) TIeKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
> v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | ToB
THSI +,- a- ' B
) froma- Iilne bopne I[E a
- MEC- -
BaTeIb (+,-) c10) (};H
TO) |TOpHH
- IT) p
JIEHHOTO IPUMEHEHHUSL.
[lalika, ©ICTOPUS €€ Pa3BUTHS U
[pOJIb B YCTIOBUSIX COBPEMEHHOTO
[pou3BoacTBa. PU3KKO- Kommsro-
XMMHIYECKHE M TEXHOJIOIHUYECKHE JleKk1MOHHAs tep, Me- |[1] , [6] 5-16,
1 [IpakTuka Ip N + JI 2 - 1 25
ocooenHocTH. OnpeiesieHue nam- ayJIUTOPHS nraobec- [[12] 6-7
ku. OTIHYKS TAWKK OT CBApKH U MeYCHUE
CKJICUBAHUS, IPHMEPBI TIPOMBIIII-
JIEHHOTO IPUMEHEHHUSL.
[laiika, ©ICTOPUS €€ Pa3BUTHS U
[pOJIb B YCTIOBUSIX COBPEMEHHOTO
npon3BoacTBa. OH3NKO-
XUMHYECKHE W TEXHOJIOTUIECKHE
CaMOCTOSITEIb- N
ocoberHocTH. OnpesiesieHue nai- [11 ., [6] .
1 Hoe n3ydyeHune | Cam N - 4 0
kr. OTIMYMS NaKK OT CBapKU [12]
MaTepHaa
CKJICUBAHUSI, IPHMEPBI TIPOMBIILI-
lIeHHOro MpuMeHeHus. M3ydenue
KOHCIIEKTOB JICKIMI 1 PEKOMEH/TY-
eMOii JIUTEepaTypsbl.
2 Camocrositens- | Cam [[IpunsTas TepMuHONOTHs U Kjac- | - 4 0 [11 , [6]




Ot- [IpomomxutenbHOCTH yueo-
BET- |y r | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
e Omnucanue y4eOHOIO MEPOIPUATHS ercsl BRC | o UKy cTyIcH- entoe | vams
° MBI IIPOBECHNUS JICKIHH, J1a- HU KOMEH]Tye-
No| & 0 oBeJie e a e Ta Pexomennye
>, | HanmenoBanue | Tuna B KOJI- MecTo| Hoe
He-| Bl 6moro Me o6 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- ac (Be- B0 Kon- mo- | ko Mast
ne-| = y i Tui, METoAbI 00yUCHHUS, peasIn3y- p ny- e P Tpebyemoe| nureparypa
o | pomnpusTHS | HOTO 6 ~ |mm- .. |6an B T.U Tun ayauro- Beze- | Bo N
m| IOIIKe MTPUMEHSIEMYI0 00pa3oBa A ayau obopymo- | (Newm ctp.)
Me- el ca- JIOB B UH- puH HUS | CTY-
VIO TEXHOJIOTHIO) TIeKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
2 v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | ToB
THS (+-) noxa- | & popme Ap- | B
sarens| THE (+-) Me- |ayau-
CTO) [Topum
- 10) ) [Top
HOC  W3yYCHHE cuduKamms croco0oB MaiKH. [12]
MaTepuana Knaccudukanms cnoco00B maiku
[0 MPUMEHSEMBIM TPUIIOSIM, 0CO-
OEHHOCTSIM 3aIIOJTHECHUS MU T1a-
SUTBHOTO 3a30pa M TTOCIIeIYIOIIEH
KpucTaumsanuu. V3yueHue KoH-
CIICKTOB JIEKLIUHA U PEKOMEHAYEMOI
HTepaTyphl.
[IpuHsATas TEPMUHOJIOTHS U KJ1ac-
CU(UKAIs CIIOCOO0B MalKH. KoMIlLo
Kraccudukarus crmoco0oB maiku JlexuonHas rep, Me- [[1] [6]
2 Jlexiust Jlex |mo mpuMeHseMbIM MPUIOsNM, oco- | + J 1 - AV IHTODISL 1 25 I/Ia’O Sec- [12] '
OCHHOCTSIM 3arl0JTHEHUS UMH T1a- YAHTOPp iequHe
STTBHOTO 3a30pa U IOCTIe Ty OIIeH
KpHCTAJTH3aLMH.
[TpuHsTast TEPMUHOJIOTHS U KJ1ac- KoMIbio
cuguKalusa Crroco00B ManKy.
N JlexunonHnas Tep, Me- |[1 6
2 [IpakTuka IIp [Knaccudukanus cnocoOoB maviku | + J 2 - a nlino - 1 25 111/112)1’0 Sec El]Z] . [6]
[0 NPUMEHAEMBIM IPHUIIOSM, OCO- Y p HeUCHIe
OCHHOCTSIM 3aII0JTHEHUS UMH T1a-




Ot- [IpomomxutenbHOCTH yueo-
BeT- |\ po | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
Omnucanue y4eOHOIO MEPOIPUATHS Beze- duKy cTyneH-
= HUE . eTcs e eMoe |Maiib-
Ne| B (bopMBI TIpOBEIEHNUS JICKITHH, J1a- HHE Ta Pexomennye-
5, | HammenoBanwue | Tuma B KOJI- MECTO| HOe
He-| & 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- (Be- Komn- Mast
o | yueOHOTO Me- |yued- . pac BO mpo- | KoiI-
ne-| = THN, METO/IBI OOYUICHHS, PeaTn3y- ny- BO Tpebyemoe| mTeparypa
o | pompusatus | HOro M- .. |6an B T.4 Tun ayauro- Beze- | Bo
m | = IOIIHE TIPUMEHIEMYI0 00pa3oBa- Ui - ayu obopymo- | (Newm ctp.)
Me- ca- JIOB B UH- puH HUS | CTY-
TEJbHYIO TEXHOJIOTHIO) TIeKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
2 v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | ToB
THUS +,- a- ' B
) froma- Iilne bopne I[E a
- MEC- -
BaTeIb (+,-) c10) (};H
TO) [Topuu
- 1) P
SITEHOTO 3a30pa U MOCTIeAYIOIIEH
KpHCTaJTH3aINH.
Kraccudukarus crnoco0oB maiku
[0 MPUMEHSIEMbIM UCTOYHUKAM
Camocrosren- HarpeBa M TEXHOJIOTHYECKUM 0CO
2 Hoe  u3ydenue| Cam p . - 3 0 [1] ,[6]
OeHHOCTSIM naiiku. M3y4yeHne KoH-
MaTepurana N N
CIICKTOB JIEKIIUI U PEKOMEH/TyeMO
ITUTEpaTYpBHI.
Kraccudukarus crmoco0oB maiku Kowmiisro-
[0 MPUMEHSIEMbIM UCTOYHUKAM JlexumonHas Tep, Me-
3 JTexms Jlex P + J 1 - " 1 25 P, [1] . [6]
HarpeBa U TEXHOJIOTHYECKHM 0CO- ayJUTOpUS nraobec-
OEHHOCTSIM TMTalKU. TIeYeHre
Kraccudukarus crmoco0oB maiku Kowmiisro-
[10 MPUMEHSIEMbIM UCTOYHHUKAM JlekmoHHast Tep, Me-
3 [IpakTrka Ip P + J 2 - 1 1 25 P, [1] . [6]
HarpeBa U TEXHOJIOTHYECKHM 0CO- ayJUTOPUS nraobec-
OCHHOCTSIM MaKH. ne4YeHne
Kiaccudukarus crnoco0oB naiku
Camocrosren- 110 Cioco6aM yJaaeHus OKCHHOM
3 Hoe  u3yuenue| Cam Y - 3 0 [1] . [6]
[UICHKW (AaKTUBHUPOBAHUS ITOBEPX-
MaTepuaa
HocTH). Kitaccudukansi o0cHOBHBIX




Ot- [IpomomxutenbHOCTH yueo-
BeT- |\ po | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
Omnucanue y4eOHOIO MEPOIPUATHS Beze- duKy cTyneH-
= HUE . eTcs e eMoe |Mallb-
Ne| B (bopMBI TIpOBEIEHNUS JICKITHH, J1a- HHE Ta Pexomennye-
5, | HammenoBanwue | Tuma B KOJI- MECTO| HOe
He-| & 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- (Be- Komn- Mast
o | yueOHOTO Me- |yued- . pac BO mpo- | KoiI-
ne-| = THN, METO/IBI OOYUICHHS, PeaTn3y- y- BO Tpebyemoe| mTeparypa
o | pomnpusTHS | HOTO - .. |6an B T.U Tun ayauro- Beze-| BO
m | = IOIIHE TIPUMEHIEMYI0 00pa3oBa- Ui - ayu obopymo- | (Newm ctp.)
Me- ca- JIOB B MH- puu HUS | CTY-
TEIbHYIO TEXHOJIOTHIO) TIEKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
2 v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | ToB
THUS +,- a- ' B
) froma- Iilne bopne I[E a
- MEC- -
BaTelNb (+,-) c10) (};H
TO) [Topuu
- 1) P
1 BCTIOMOTATEIbHBIX MaTepHAJIOB,
[IPUMEHAEMBIX ITpH Naiike. M3yde-
HIE KOHCTIEKTOB JICKIIUH B PEKO-
MEHTyeMOU JINTEPATYPHI.
Kraccudukarus crmoco0oB maiku
[0 CIIoco0aM yIajaeHHUs OKCHIHOM Kowmribro-
[UICHKU (AKTUBUPOBAHMUS ITOBEPX- JleknmonHnas Tep, Me-
4 JTexms Jlex ( P P + J 1 - " 1 25 P, [1] . [6]
HocTH). Kitaccudukarms OCHOBHBIX ayIUTOPUS nuaodec-
1 BCTIOMOTATEIbHBIX MaTepHAJIOB, TeYeHre
[TPUMEHSEMBIX ITPH MAKKE.
Kraccudukarus crnoco0oB maiku Kowmribro-
[0 MMPUMEHAEMbIM UCTOYHUKAM JleximoHHas tep, Me-
4 [IpakTrka Ip P + J 2 - ! 1 25 P, [1] ,[6]
HarpeBa ¥ TEXHOJIOTHYECKHM OCO- ayIUTOPUS nuaobec-
OCHHOCTSIM TTaliKH. TeYCHNE
Kitaccugukaiiys OCHOBHBIX U
BCIIOMOTaTEIbHBIX MaTepHAaJOB,
Camocrosren- MpUMEHseMBbIX MpH naiike. OCHOB
4 Hoe u3yueHue| Cam p P ’ - 3 0 [1] . [6]
HEIE CTaIny 00pa30BaHUs COCIH-
MaTepuana . o
HeHUI npH naiike. V3yueHne KoH-
CIIEKTOB JIEKIIUI ¥ PEKOMEHTyEeMOM
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Ot- [IpomomxutenbHOCTH yueo-
BET- |y r | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
e Omnucanue y4eOHOIO MEPOIPUATHS ercsl BRC | o UKy cTyIcH- entoe | vams
Ne| B OpPMBI IPOBEACHUS JICKITHH, JIa- HHC Pexomenmye-
E Ta
>, | HanmenoBanue | Tuna B KOJI- MecTo| Hoe
He-| Bl 6moro Me o6 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- ac (Be- B0 Kon- mo- | ko Mast
ne-| = y i Tui, METoAbI 00yUCHHUS, peasIn3y- p ny- e P Tpebyemoe| nureparypa
o | pomnpusTHS | HOTO 6 ~ |mm- .. |6an B T.U Tun ayauro- Beze- | Bo N
m| IOIIKe MTPUMEHSIEMYI0 00pa3oBa A ayau obopymo- | (Newm ctp.)
Me- el ca- JI0B B WH- puH HUS | CTY-
VIO TEXHOJIOTHIO) TIeKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
2 v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | ToB
THS (+-) noxa- | & popme Ap- | B
sarens| THE (+-) Me- |ayau-
CTO) [Topum
- 10) ) [Top
HTepaTyphl.
Kaccudukaryisi OCHOBHBIX 1 KoMIIbIo
BCIIOMOTATEIbHBIX MaTePHAIIOB, ) P— Ten. Me
5 Jlexums Jlex [mpuMmeHsieMbIX npH naiike. OcHOB- | + J 1 - Ay IHTOpHS 1 25 I[I/II;,O 6ec [1] ,[6]
HbIE CTaJMU 00pa30BaHUs COE/IU- Y p HeUeHIMe
HEHU ITpU Maiike.
Kraccudukaiiyisi OCHOBHBIX U KoMILIo
BCIIOMOTATEJIbHBIX MaTepHAIIOB, JexuonHas Ten. Mo
5 [TpakTHka [Ip |[mpumensiembIX npH naiike. OCHOB- | + J 2 - Ay TTOPHS 1 25 IH/I%O 6ec [1] , [6]
HbIC CTaJUK 00Pa30BaHUs COCIH- Y P HeUeHIe
HEHUI ITPU MaMKe.
[ToBepxHOCTh. OKCHUHBIC TTICHKH
Ha OBEPXHOCTH METAJUIOB, OCO-
OCHHOCTH WX 00pa30BaHHs U PO-
CamMocTosTeNb- cta. MexaHndeckue u (pu3ndecKue
6 Hoe  u3ydeHue| Cam [criocoObl yaneHus! OKCHIHBIX - 3 0 [1] . [4] . [6]
MaTepuaia TUICHOK Ipu naiike. becdmrocoBrie
CIIOCOOBI aKTHBAI[UH TOBEPXHOCTH.
3yueHre KOHCIIEKTOB JIEKLUH 1
€KOMEHAYEMOI JTUTEPaTyphI.
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Ot- [MponomkuTenbHOCTD yueo-
BET- |y r | HBIX MEpONPUSTHIL, TPOBOIH- TpeboBanus Kk pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
e Omnucanue y4eOHOIO MEPOIPUATHS ercsl BRC | o UKy cTyIcH- entoe | vams
Ne | B (bopMBI TIpOBEIEHNUS JICKITHH, J1a- HHE Ta Pexomennye-
S, | HammenoBanue | Tuma B KOJI- MecTo| Hoe
ne-| 5| e6roro e 6 OOpaTOpHBIX, MPAKTHYSCKUX 3aHs- ac (Be- 50 Kon- mo- | ko Mast
ne-| = y i Tui, METoAbI 00yUCHHUS, peasIn3y- p ny- e P Tpebyemoe| nureparypa
o | pompusTHsS | HOTO 6 |- .. |6an B T.U Tun ayauro- Beze- | Bo N
| IOIHe TPUMEHSEMYIO 00pa3oBa TIHH: ayau obopymo- | (Newm ctp.)
Me- el ca- JIOB B UH- puH HUA | cTy-
VIO TEXHOJIOTHIO) TIeKTOp TO- BaHHE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
> v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | ToB
THSI (+,) noma- | dopme ap. B
sarens| THE (+-) Me- |ayaM-
CTO) |TOpUU
- 10) ) [Top
[loBepxHOCTh. OKCHUIHBIE IJICHKU
Ha OBEPXHOCTH METAJLIOB, OCO- KoMILIo
OCHHOCTH UX 00pa30BaHUs U PO- ) PR— Tep. Me
6 JTexms Jlek |cra. Mexanudeckue u pusndeckue | + J 1 - Ay THTODHS 1 25 I[I/II;,O Sec [1] . [4] ,[6]
CrIOCOOBI YIalICHHUST OKCUHBIX Y P HeUeHIe
TUICHOK Ipu Naiike. becdmrocoBsie
CrI0COOBI AKTHBAIIUH TOBEPXHOCTH.
[loBepxHOCTh. OKCHUHBIE IIJICHKU
Ha MOBEPXHOCTH METAJLIOB, 0CO- KoMILIo
OCHHOCTH UX 00pa30BaHUs U PO- ) PR— Tep. Me
6 [TpakTrKa IIp |cra. Mexanuueckue u pusnveckue | + J 2 - Ay THTODHS 1 25 I[I/II;,O Sec [1] . [4] ., [6]
CrIOCOOBI YIaNICHHUST OKCUHBIX Y P HeUeHIMe
TUICHOK Ipu Naiike. becdmrocoBsie
CII0COOBI AKTHBAIINH MTOBEPXHOCTH.
MexaHndeckue 1 pU3HIecKue
CIIOCOOBI YIaJICHUSI OKCUIHBIX
Camocrosren- IJIEHOK TIpH Tiaiike. Bec(mocoBbie
7 Hoe  u3ydeHue| Cam p ' - 5 0 [1] . [12]
CIOCOOBI aKTUBAIINH TOBEPXHOCTH.
MaTepuaa
XuMudeckue crocoObl aKTUBHPO-
BaHMsI. AKTHBHpOBaHKE (IIFOCaMU.
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Ot- [IpomomxutenbHOCTH yueo-
BeT- |\ po | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
Onucanne yueOHOTO MEPOTIPHUITHS Bee- duKy cTyneH-
= HUE . eTcs e eMoe |Maiib-
Ne | B (bopMBI TIpOBEIEHNUS JICKITHH, J1a- HHE Ta Pexomenye-
5, | HaumenoBanue | Tuna B KO- MecTo| Hoe
He-| & 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- (Be- Korn- Mast
o | yueOHOTO Me- |yued- . pac BO mpo- | KoiI-
ne-| = Tui, METoAbI 00yUCHHUS, peasIn3y- ny- BO Tpebyemoe| mTeparypa
o | pomnpusTHS | HOTO - .. |6an B T.4 Tum ayauro- Beze-| BO
m | = IOIIHE TIPUMEHIEMYI0 00pa3oBa- Ui - ayu obopymo- | (Newm ctp.)
Me- ca- JIOB B HH- puu HUS | CTY-
TEJbHYIO TEXHOJIOTHIO) TIEKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
2 v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | ToB
THUS +,- a- _ B
) froma- Iilne bopne I[E a
- MEC- -
BaTeIb (+,-) c10) (};H
TO) |TOpHUHK
- 1) P
DITI0CHI 47151 HU3KO- U BBICOKOTEM-
repatypHoil naiiku. M3yuenue
KOHCIIEKTOB JICKLIWH U PEKOMEHY-
eMOH TUTepaTypsl, 0hopMIICHHE
OTYETOB 10 Ta0OPaTOPHBIM Pabo-
Tam.
Mexannyeckue U puzndeckne
CIIOCOOBI YAaJICHHUSI OKCHUIHBIX
TUICHOK Tipu naiike. becdmocoBbie Komrbto-
CIIOCOOBI aKTHBAIIUH TOBEPXHOCTH. JlexumoHHas Tep, Me-
7 Jlexmst Jlex 1 P + J 2 - 1 1 25 P, [1] ., [12]
Xumuueckre criocoObl aKTUBUPO- ayJIUTOpUs nraobec-
BaHMsI. AKTUBHPOBaHHE (IIIOCAMHU. RS
DITI0CHI 17151 HU3KO- M BEICOKOTEM-
repaTypHOM MakKu.
MexaHnueckue u pu3nIecKue
CIIOCOOBI YAaJIeHHUsI OKCHUIHBIX Kommebto-
[JIEHOK NpH nalike. becdurocoBsie JlexunoHHas Tep, Me-
7 [pakTrka Ilp p ¢ + | ]I 2 - " 1 25 b [1] . [12]
CIIOCOOBI aKTHBAI[UH TOBEPXHOCTH. ayJIUTOpUS nraobec-
XumuuecKre crocoObl aKTUBUPO- ne4eHne
BaHMsI. AKTHBHPOBaHME QIIIOCaMU.
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Ot- [IpomomxutenbHOCTH yueo-
BET- |y r | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
e Onucanne yueOHOTO MEPOTIPHUITHS ercsl BRC | o duKy cTyeH- enoe | vam
Ne| B OpPMBI IPOBEACHUS JICKITHH, JIa- HHC Pexomenmye-
E Ta
>, | HanmenoBanue | Tuna B KOJI- MecTo| Hoe
He-| Bl 6moro Me o6 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- ac (Be- B0 Kon- mo- | ko Mast
ne-| = y i Tui, METoAbI 00yUCHHUS, peasIn3y- p ny- e P Tpebyemoe| nureparypa
o | pompusTHsS | HOTO 6 ~ |mm- .. |6an B T.U Tun ayauro- Beze- | Bo N
m| IOIIKe MTPUMEHSIEMYI0 00pa3oBa A ayau obopymo- | (Newm ctp.)
Me- ca- JIOB B WH- puH HUS | CTY-
TEJbHYIO TEXHOJIOTHIO) TIeKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
2 v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | TOB
THS (+-) noxa- | & popme Ap- | B
sarens| THE (+-) Me- |ayau-
CTO) [Topum
- 10) ) [Top
DIrOCH! 1711 HU3KO- U BBICOKOTEM-
[epaTypHOM MakKu.
CmaunBaHue, pacCTeKaHUE U 3aIl0JI- KoMIbIO
HEHHE MasJIbHBIX 3230POB MPHUTIO- JleKioHHas Tep, Me- [[1] [6]
8 Jlexus Jlex |em. OcHOBHBIE 3aKOHOMEPHOCTH, + JI 1 - AV THTODHS 1 25 I/Ia’O Sec- [[12] ’ ’
XapaKTEepUCTUKU M METOJIbI UX YAHTOP IlliequHe
oTIpeIeIeHMsI.
CmaunBaHue, pacCTEKaHUE U 3aI0JI- KoMIbio
HEHUE NasIbHBIX 3a30POB IIPHIIO- JexuonHas Tep, Me- [[1] [6]
8 [IpakTuka IIp |em. OcHOBHBIE 3aKOHOMEPHOCTH, + JI 2 - AYITHTODHS] 1 25 L[Hajo Sec- [[12] ' ’
XapaKTEepUCTUKU M METOJIbI UX Y p HeUCHIC
OIIpeIeIICHHS.
CMmauymnBaHKe, pacTeKaHUE U 3aI0JI-
HEHHE TasJIbHBIX 3230POB MPHUTIO-
eM. OCHOBHbBIE 3aKOHOMEPHOCTH,
CamMocTosTeNb-
XapaKTePUCTUKH U METOBI X [11 ., [6]
8 Hoe  wu3ydenue| Cam - 5 0
onpeneneHus. M3ydeHne KoHCTeK- [12]
MaTepuaia . o
TOB JICKIIHH 1 PEKOMEHTyeMOH JTU-
TepaTypbl, 0POPMIICHUE OTYETOB
1o 1a00paTOpPHBIM padoTam.
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Ot- [IpomomxutenbHOCTH yueo-
BeT- |\ po | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
Omnucanue y4eOHOIO MEPOIPUATHS Beze- duKy cTyneH-
= HUE . eTcs e eMoe |Maiib-
Ne| B (bopMBI TIpOBEIEHNUS JICKITHH, J1a- HHE Ta Pexomennye-
5, | HammenoBanwue | Tuma B KO- MECTO| HOe
He-| & 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- (Be- Korn- Mast
o | yueOHOTO Me- |yued- . pac BO mpo- | KoiI-
ne-| = Tui, METoAbI 00yUCHHUS, peasIn3y- y- BO Tpebyemoe| mTeparypa
o | pomnpusTHS | HOTO M- .. |6an B T.U Tum ayauro- Beze-| BO
m | = IOIIHE TIPUMEHIEMYI0 00pa3oBa- Ui - ayu obopymo- | (Newm ctp.)
Me- ca- JIOB B MH- puu HUS | CTY-
TEJbHYIO TEXHOJIOTHIO) TIEKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
> v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | ToB
THUS +,- a- ' B
) froma- Iilne bopne I[E a
- MEC- -
BaTeIb (+,-) c10) (};H
TO) [Topuu
- 1) P
XUMudecKue criocoObl aKTHBHPO-
BaHMsI. AKTHBHPOBaHHE (IIIOCaMHU.
DITI0CH 17151 HU3KO- U BEICOKOTEM-
nepaTypHoil naiiku. Bzanmoneii-
CTBUE JKUKOTO MIPHUITOS 1 TaseMO-
CaMocCTOSATEINb- ro marepuana. KonraktHo-
8 Hoe wu3ydenue| CaMm [peakTHBHOE IUIABJICHHUE, B TOM - 5 0 [1] . [6]
MaTepurana [4HCIIe C TIOBOJIOM OJTHOTO U3 KOM-
[MOHEHTOB B IapoBoii daze. M3y-
UeHME KOHCIIEKTOB JIEKIIMM U pe-
KOMEH/TyeMOH JINTEPATyPHI,
o opMIIEHHE OTYETOB TI0 JIabopa-
TOpHBIM paboTaM
B3anmMoieficTBHE KUIKOTO MIPHITOST
)i 1 p Komribto-
1 masieMoro Marepuana. Konrakr- ) P— Ten. Me
9 Jlexmms Jlex [HO-peakTHUBHOE IJIaBliCHHE, B TOM | + J 1 - 1 25 P, [1] ,[6]
ayJIUTOpUs nnaobec-
qKiCIIe C TIOIBOJIOM OJIHOTO M3 KOM-
) nedYeHune
OHEHTOB B MApOBOH asze.
[B3zanMoaeiiCTBUE )KUIKOTO MPUIIOS JlexunonHnas Kowmrbto-
9 [IpakTrka Ip P + J 2 - ! 1 25 [1] ,[6]
1 rasieMoro Marepuaiia. KoHrakr- ayJIuTOPHUs Tep, Me-
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Ot- [IpomomxutenbHOCTH yueo-
BeT- |\ po | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
e Omnucanue y4eOHOIO MEPOIPUATHS ercsl BRC | o UKy cTyIcH- entoe | vams
Ne | B (bopMBI TIpOBEIEHNUS JICKITHH, J1a- HHE Ta Pexomennye-
5, | HaumenoBanue | Tuna B KO- MecTo| Hoe
He-| Bl 6moro Me o6 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- ac (Be- B0 Korn- o | ko Mast
ne-| = y i Tui, METoAbI 00yUCHHUS, peasIn3y- p ny- e P Tpebyemoe| nureparypa
o | pomnpusTHS | HOTO 6 ~ |mm- .. |6an B T.U Tum ayauro- Beze- | Bo N
m| = IOLIME IPUMEHSIEMYIO 00pa3oBa LMK ayau obopymo- | (Newm ctp.)
Me- el ca- JIOB B UH- puH HUS | CTY-
VIO TEXHOJIOTHIO) TIeKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
> v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | ToB
THS (+-) noxa- | & popme Ap- | B
sarens|THC (+,-) Me- |ayaM-
CTO) |Topuu
- 10) ) [Top
HO-pEaKTHUBHOE IUIaBJICHHE, B TOM nnaobec-
YHCIIe C TOIBOJIOM OJJHOTO M3 KOM- neveHue
[MOHCHTOB B IMapOBOH (ase.
DaKTOpBI, BIUSIONINE HA CTPYKTY-
PY ¥ CBOMCTBA MasHBIX COEIMHE-
HUiT: (HU3NKO-XMMHUYECKUE, KOH-
CamocTosiTenb-
CTPYKTHBHBIC, TEXHOJIOTHYECKHUE. [1 , 8] .
9 Hoe wu3ydeHue| Cam - 3 0
OCOOCHHOCTH KPUCTAITH3AINN [12]
MaTepHaa
MastHbIX IBOB. M3yueHue KOH-
CIIEKTOB JIEKIIMA U PEKOMEHYEMOM
TEepaTyphl
DaKTOpBI, BIUSIOMINE HA CTPYKTY-
PY ¥ CBOMCTBA MasHBIX COEIMHE- Kommebto-
HUM: (QU3UKO-XUMHUYECKHE, KOH- JlexunoHHas Tep, Me- |[1 8
10 JIexms Jlex u > + JI 1 - 1 1 25 P, [1] . 8 .
CTPYKTHBHBIE, TEXHOJIOTHYECKHE. ayJIUTOpUs nuaobec- [[12]
(OCcOOEHHOCTH KpUCTAIITH3ALNT nedYeHune
MasTHBIX I1BOB.
DaKTOpPBI, BIUSIOIIUE HA CTPYKTY- Komribto-
PEL, H PYKTY JlexunoHHas [11 ., 8] .
10 [IpakTuka IIp [py u cBOMCTBa NasHBIX COEAMHE- + J 2 - S 1 25 | Ttep, Me- [12]
HUii: YU3MKO-XMMUYECKUE, KOH- Y p Jnraobec-
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Ot- [MponomkuTenbHOCTD yueo-
BET- |y r | HBIX MEpONPUSTHIL, TPOBOIH- TpeboBanus Kk pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
Omnucanue y4eOHOIO MEPOIPUATHS Beze- duKy cTyneH-
= HHE . eTcst e eMoe |MaJib-
Ne| B (bopMBI TIpOBEIEHNUS JICKITHH, J1a- HHE Ta Pexomennye-
>, | HanmenoBanue | Tuna B KOJI- MecTo| Hoe
He-| & OOpaTOpHBIX, MPAKTHYSCKUX 3aHs- (Be- Kon- Mast
o | yueOHOTO Me- |yued- . pac BO mpo- | KoiI-
ne-| = TH, METOIBI O0Y4EHHS, pean3y- ny- BO Tpebyemoe| murepaTypa
o | poOIpHUATHSL | HOTO u- .. |6an BT.4 Tun aynuro- Bele-| BO
m | = IOIIHE TIPUMEHIEMYI0 00pa3oBa- Ui - ayu obopymo- | (Newm ctp.)
Me- ca- JIOB B HH- pun HUA | CTy-
TEIBHYIO TEXHOJIOTHIO) TIeKTOp TO- BaHHE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
2 v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | ToB
TS + - a- ) B
) froma- Iilne bopne I[E a
- MEC- -
BaTelb (+,-) e10) (};H
TO) |TOpHH
- IT) p
CTPYKTHBHBIC, TEXHOJIOTHYECKHUE. NIeYeHUE
(Oco0EHHOCTH KPUCTAILTU3AIUH
[IassHbIX IIBOB.
JTaboparophas padbota 1. Becduro- Crenpanu-
JTaGopaTopHoe o Crer. j1a0.
10 AHsTHe JIa63 |coBast BeIcOKOTEMIIepaTypHast maid- | + | I | 10| 2 + supoBanHas | 1 |A-403 15 oGPy [2] ,[3]
Kka Menu. PaboTa B ManbIX rpymnmax. naboparopus Py
MaGopatonioe Jlaboparopnas pabora 1. Becuro- Crienanu- Criert. 1126
10 patop JIa03 |coBast BEICOKOTEMIIEpaTypHas nai- | + m (10| 2 - supoanHas | 1 [A-403| 15 ’ 2] , 3]
BaHSITHE obopy.
Ka MEJIH. JabopaTopust
OCOOEHHOCTH KPHUCTALTH3ALIH
TIasHbIX IIBOB. KpI/ICTaHJ'H/I?)aHI/IH u
CTPYKTYypa MasHbIX IIIBOB IIpH ITali-
CamocrosTerns- Kepya3H};p OJTHBIX MeTaJ‘IJ‘IOBpI/I HE
10 Hoe wm3ydenue| Cam p P - 3 0 [1] . [4]
METaJUIOB, a TAKXKE CIUIABOB, 00pa-
MaTepuaia
BYIOIINX XUMHWYCCKUE COCANHCHM.
I3y4eHre KOHCIIEKTOB JICKIUI 1
C€KOMEH/TYeMOM JINTePATyPhI
OCOOCHHOCTH KPHUCTALTH3AIIHH | —— Komribio-
11 Jlexmms Jlex [mastHBIX IBOB. Kpucrammmsanus u | + J 1 - Ay HTOpHS 1 25 | tep, Me- |[1] , [4]
CTPYKTYypa IasHbIX IIBOB IIPH Naii- Y p Jnraobec-
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Ot- [IpomomxutenbHOCTH yueo-
BeT- |\ po | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
Onucanne yueOHOTO MEPOTIPHUITHS Bee- duKy cTyneH-
= HUE . eTcs e eMoe |Maiib-
Ne | B (bopMBI TIpOBEIEHNUS JICKITHH, J1a- HHE Ta Pexomenye-
5, | HammenoBanwue | Tuma B KOJI- MECTO| HOe
He-| & 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- (Be- Komn- Mast
o | yueOHOTO Me- |yued- . pac BO mpo- | KoiI-
ne-| = THN, METO/IBI OOYUICHHS, PeaTn3y- y- BO Tpebyemoe| mTeparypa
o | pompusatus | HOro M- .. |6an B T.U Tun ayauro- Beze- | Bo
m | = IOIIHE TIPUMEHIEMYI0 00pa3oBa- Ui - ayu obopymo- | (Newm ctp.)
Me- ca- JIOB B MH- puH HUS | CTY-
TEJbHYIO TEXHOJIOTHIO) TIeKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
2 v
[IpH- ? npe- 3a- | cax |Tusmoii| cax |7 ayn., [ ToB
THUA +,- a- . B
(+,-) noza- Iilne dopme IIE .
- Me- u-
BaTeIb (+,-) c10) (};H
TO) [Topuu
- 1) P
KE Pa3HOPOTHBIX METAJUIOB U He- MeYeHne
METaJIOB, a TAKXKe CIIaBOB, 0Opa-
BYIOIMX XUMUYECKUE COCTHEHHUSI.
(OcOOEHHOCTH KPUCTAILTU3AIUH
MasHBIX MBOB. Kpucrammmzanus n Kommsro-
CTPYKTypa HasHbIX IIBOB NP Nak- JleknmonHnas Tep, Me-
11 [TpakTrKa Ip PYKTYD P + J 2 - " 1 25 P, [1] . [4]
Ke Pa3HOPOJIHBIX METAIJIOB U He- ayJUTOpUS nraobec-
METAIIJIOB, a TAKXKE CIIABOB, 00pa- TeYeHre
BYIOINX XHMHYECKUE COSTMHEHUS.
Kpucranmms3anys u CTpyKTypa ma-
STHBIX LIBOB IPH Tailke pasHOpO/-
HBIX METAJUIOB 1 HEMETAIIJIOB, a
Tak)Ke CILIaBOB, 00Pa3yrOIINX XH-
CamocTosTes- MUYECKHE COCI[,I/IHefII/IS?, HL:HCMOCTB
11 Hoe  usydenue| Cam : - 5 0 [1] . [4] , [6]
JIETKUX M [IBETHBIX METAJJIOB H
MaTepHaa
cruiaBoB. 3ydeHne KOHCIEKTOB
NTEKIUHA 1 PEKOMEHIyEMOMW JTuTepa-
TypbI, 0POPMIIEHHE OTHYETOB 110
abopaTopHbIM paboTaM.
12 Jlexiust Jlex |Kpucrammsanus u ctpykrypa na- | + JI 1 - Jleximonnas| 1 25 | Kommsio- |[1] , [4] , [6]
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Ot- [IpomomxutenbHOCTH yueo-
BET- |y r | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
Omnucanue y4eOHOIO MEPOIPUATHS Beze- duKy cTyneH-
= HUE . eTcs e eMoe |Maiib-
Ne| B (bopMBI TIpOBEIEHNUS JICKITHH, J1a- HHE Ta Pexomennye-
>, | HanmenoBanue | Tuna B KOJI- MecTo| Hoe
He-| & 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- (Be- Kon- Mast
o | yueOHOTO Me- |yued- . pac BO mpo- | KoiI-
ne-| = TH, METOIBI O0Y4EHHS, pean3y- ay- BO Tpebyemoe| murepaTypa
ol ponpusATHsl | HOTO u- .. |6an B T.U Tun aynuro- Bele-| BO
m | = IOIIHE TIPUMEHIEMYI0 00pa3oBa- Ui - ayu obopymo- | (Newm ctp.)
Me- ca- JIOB B MH- pun HUA | CTy-
TEJbHYIO TEXHOJIOTHIO) TIeKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
> v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | ToB
TUA + - a- ) B
) froma- Iilne bopne I[E a
- MEC- -
BaTeIb (+,-) c10) (};H
TO) |TOpHH
- IT) p
STHBIX IIBOB IPH MaiKe pa3HOPOI- ayuTOpUs Tep, Me-
HbIX MCTAJIJIOB 1 HEMCTAJIJIOB, a IH/I306CC-
TaKKe CIUIaBOB, 00pa3yONINX XU- neveHue
MHYecKkne coeanHenus. [lasemocth
JIETKUX 1 IIBETHBIX METAJIOB U
CIIJIABOB.
Kpucrammszanus 1 CTpyKTypa Ia-
STHBIX IIBOB IPH MaiKe pa3HOPO/I-
p p poa Kommsro-
HBIX METAJUIOB M HEMETAJUIOB, a ) P— Ten. Me
12 [IpakTrka [Ip [rakxke craBoB, 0Opa3yoOMKX Xu- | + J 2 - 1 25 P, [1] ,[4] . [6]
ayuTOpUs nraobec-
MHYecKne coeanHenus. [lasemoctsb
nedeHme
JIETKUX 1 IIBETHBIX METAJIOB U
CIIJIABOB.
JTaGopaTopnas pabota 2. Beicoko-
JlaGopaTopHoe TemreparypHas (irocoBas naiika Criewpan- Crner. a0
12 J1a63 + m |10 2 + supoBanHast | 1 |A-403 15 2] L [3]
3aHsTHE anmoMuHKs. PaboTta B ManbIx rpyn- obopy 1.
naboparopus
max.
JTaGoparopHas padota 2. Beicoko- Cuenmanu-
JlaGopaTopHoe M Crneun. na0.
12 s JIa03 [remneparypHas iarocoBas maiika | + Im |10 2 - supoBanHas | 1 |A-403( 15 oGOy [2] ,[3]
QTIOMUHHSL. nabopatopusi pya
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Ot- [IpomomxutenbHOCTH yueo-
BeT- |\ po | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
Omnucanue y4eOHOIO MEPOIPUATHS Beze- duKy cTyneH-
= HUE . eTcs e eMoe |Mallb-
Ne| B (bopMBI TIpOBEIEHNUS JICKITHH, J1a- HHE Ta Pexomennye-
5, | HaumenoBanue | Tuna B KO- MecTo| Hoe
He-| & 6 6 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- (Be- Korn- Mast
2 | yuebnoro me- [y4ed- . 6 pac BO Ipo- | KoJ- 6
ne- Tui, METoAbI 00yUCHHUS, peasIn3y- - e T BO Tpebyemoe| mTeparypa
o | pomnpusTHS | HOTO 6 - .. |6an B T.4. W ayIuTOo- Beze-| BO
m | = IOIIHE TIPUMEHIEMYI0 00pa3oBa- Ui ayu obopymo- | (Newm ctp.)
Me- TeNLH ca- JIOB B HH- puu HUS | CTY-
VIO TEXHOJIOTHIO) TIEKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
2 v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | ToB
THS (+-) noxa- | & popme Ap- | B
sarens|THC (+,-) Me- |ayaM-
CTO) |Topuu
- 10) ) [Top
[TasieMOCTB JIETKHUX U LIBETHBIX Me- KoMIbIo
TaJuIoB U CIUIaBoB. [TasemocTh
13 . 1 i JlexnoHHas 1 o5 | TePs Me- [[1] , [6]
JTexums Jlex [KOHCTPYKLUMOHHBIX CTAJIEH, UyTry- | + J S — naobec- [12]
Ha, KOPPO3UOHHO-CTOMKHUX CcTajlel Y p HeUCHIC
1 5KapONPOYHBIX CIIJIABOB.
[TasieMOCTBb JIETKHMX U IIBETHBIX Me- KoMILIo
TaJuIoB U cIUIaBoB. [TasemocTs
13 . 2 i JlekInoHHas 1 o5 | TP, Me- |[1] , [6] ,
[IpakTrka [Ip |KOHCTPYKLMOHHBIX CTajeH, uyry- | + J AYHTODUS] aobec- |[12]
Ha, KOPPO3UOHHO-CTOMKHUX CcTajlel Y P edeHme
1 >KapOTIPOYHBIX CIIIABOB.
[TasieMOCTb JIETKHMX U IIBETHBIX Me-
TaJJI0B U cIuaBoB. IlasemocTh
KOHCTPYKLIMOHHBIX CTaleH, yyry-
CamocTosTeh- Ha, KOPPO3UOHHO-CTOMKHUX CTallel [1] [6]
13 Hoe wm3ydeHHe| CaM [U )KapONpOYHBIX CIUIaBoB. U3yde- | - 3 0 [12] ' ’
MaTepHaia HIE KOHCIIEKTOB JIEKIIUH U PEKO-
MEHTyeMO JInTepaTypbl, ohopM-
TIeHrEe OTYETOB TI0 JIAOOPATOPHBIM
aboTam
14 Camocrosrens- [ Cam [[laseMocTh HEMeTaUIMUECKUX Ma- | - 3 0 [1] , [6] ,
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Ot- [IpomomxutenbHOCTH yueo-
BeT- |\ po | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
Omnucanue y4eOHOIO MEPOIPUATHS Beze- duKy cTyneH-
= HUE . eTcs e eMoe |Maiib-
Ne| B (bopMBI TIpOBEIEHNUS JICKITHH, J1a- HHE Ta Pexomennye-
>, | HanmenoBanue | Tuna B KO- MecTo| Hoe
He-| & 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- (Be- Korn- Mast
o | yueOHOTO Me- |yued- . pac BO mpo- | KoiI-
ne-| = Tui, METoAbI 00yUCHHUS, peasIn3y- ny- BO Tpebyemoe| mTeparypa
o | pomnpusTHS | HOTO M- .. |6an B T.4 Tum ayauro- Beze- | Bo
m | = IOIIHE TIPUMEHIEMYI0 00pa3oBa- Ui - ayu obopymo- | (Newm ctp.)
Me- ca- JIOB B UH- puH HUS | CTY-
TEJbHYIO TEXHOJIOTHIO) TIeKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
2 v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | ToB
THSI +,- a- ' B
) froma- Iilne bopne I[E a
- MEC- -
BaTeIb (+,-) c10) (};H
TO) |TOpHH
- 1) p
HOC  W3yYCHHE TeprasioB ¢ Mmetayuiamu. [laiika mo- [12]
MaTepHaia TyIPOBOJHUKOB ¥ KOMITO3UIIMOH-
HbIX MaTepuayioB. M3ydueHue KOoH-
CIICKTOB JIEKLIUHA U PEKOMEHAYEMOI
HTepaTyphl
[MasieMOoCTh HEMETAJUTMYECKUX Ma- Komrbto-
Tepuanos ¢ MerauiaMu. Ilalika mo- JlexumoHHas Tep, Me- |[1 6
14 Jlexus Jlek p + JI 1 - 1 1 25 P, [1] . 6] .
JTyTIIPOBOJTHUKOB 1 KOMITO3HIIOH- ayuTOpUs aunaobec- ([12]
HBIX MAaTEpPHAJIOB. TIeYeHNE
[MasieMOoCTh HEMETAJUTMYECKUX Ma- Kowmrbto-
Tepuanos ¢ MerauiaMu. Ilalika mo- JlexunoHHas Tep, Me- |[1 6
14 [IpakTuka Ip P + JI 2 - " 1 25 P, (1 .6 .
JTyTIIPOBOJTHUKOB ¥ KOMITO3HIIOH- ayuTOpUs aunaobec- ([12]
HBIX MaTEpPHAJIOB. TIeYCHNE
MaGopatonroe JlaGopaTopHas padota 3. becdiro- Cuenmanu- Criers. 1126
14 3aH$ITII)/I . p JIa63 |coBas maiika cTajei B mapax nuH- | + m |10 2 + supoBanHast | 1 |A-403 15 060. N 2] , [3]
ka. PaboTa B ManbIx rpynmax. nabopatopusi pya
MaGopatopHoe JlaGoparopnast padora 3. Becduro- Cnenuanu- Crrery. 126
14 patop J1a63 |coBas mnaiika cTajneii B mapax nuH- | + m |10 2 - supoBanHast | 1 |A-403 15 2] L [3]
BaHsTHE o0opya.
Ka. naboparopus
15 Camocrosrens- | Cam |[[ledextsl nasHbIx coeguHeHUi u | - 3 0 [1] , [12]
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Ot- [IpomomxutenbHOCTH yueo-
BeT- |\ po | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe S 10 MHANBHIY- IIpen | Mak-
Ha3Ba ns- BHO | g aymuropuu | o oMY Tha- nara-| cu-
Omnucanue y4eOHOIO MEPOIPUATHS Beze- duKy cTyneH-
= HUE . eTcs e eMoe |Mallb-
Ne| B (bopMBI TIpOBEIEHNUS JICKITHH, J1a- HHE Ta Pexomennye-
5, | HaumenoBanue | Tuna B KO- MecTo| Hoe
He-| & 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- (Be- Korn- Mast
o | yueOHOTO Me- |yued- . pac BO mpo- | KoiI-
ne-| = Tui, METoAbI 00yUCHHUS, peasIn3y- y- BO Tpebyemoe| mTeparypa
o | pomnpusTHS | HOTO - .. |6an B T.U Tum ayauro- Beze-| BO
m | = IOIIHE TIPUMEHIEMYI0 00pa3oBa- Ui - ayu obopymo- | (Newm ctp.)
Me- ca- JIOB B MH- puu HUS | CTY-
TEJbHYIO TEXHOJIOTHIO) TIEKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
2 v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | ToB
THUS +,- a- ' B
) froma- Iilne bopne I[E a
- MEC- -
BaTeIb (+,-) c10) (};H
TO) |TOpHUHK
- 1) P
HOE  HU3y4YCHHE OCHOBHBIE METOMBI UX KOHTPOJIS.
MaTepuaa 13y4eHne KOHCIIEKTOB JIEKIUI U
€KOMEHIyEMOH JIUTEPATyPhl
Kommsro-
e(eKThl MasHbIX COEIUHEHUN U JlexunonHas Tep, Me-
15| lexuus Tex 6@ . | on T u 1 o5 | TP, Me- 1y 1o
OCHOBHBIE METO/IbI UX KOHTPOJIS. ayJIUTOPHS nraobec-
TieueHIe
Kommsro-
e(eKThl MasHbIX COEIUHEHUN U JlexunonHas Tep, Me-
15 [IpakTrka Ip /lod A + J 2 - ! 1 25 P, [1] ,[12]
OCHOBHBIE METO/IbI UX KOHTPOJIS. ayIUTOPHS nraobec-
TieueHIe
Wbl TASTHBIX COCTMHEHUH. Brnsi-
T B
HIe KOHCTPYKLUH MasiHbIX COeln Kowmsio-
. JleximoHHas Tep, Me- |[1 6
16 Jlexius Jlex [HeHwmii HA TPOYHOCTH. OCHOBBI + JI 1 - 1 1 25 P, (1 . [6] .
. ayJIUTOpUs nuaobec- [[12]
pacuera MassHBIX COCTUHEHUH Ha
neveHue
IPOYHOCTb.
TuIel NasHBIX coeTuHEHnH. Bnug- Kowmmbro-
HIEe KOHCTPYKITUH MasHBIX COEJIU- JlekumoHHast Tep, Me- |[1 6
16 [TpakTuka IIp OHCTPYKIL A + J 2 - " 1 25 P, (1 . [6 .
HEeHUiT Ha IPOYHOCTh. OCHOBBI ayIUTOpHUs nuaobec- [[12]
acueTa NastHbIX COeIMHEHNH Ha NGRS
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Ot- [IpomomxutenbHOCTH yueo-
BeT- |\ po | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
Omnucanue y4eOHOIO MEPOIPUATHS Beze- duKy cTyneH-
= HUE . eTcs e eMoe |Maiib-
Ne| B (bopMBI TIpOBEIEHNUS JICKITHH, J1a- HHE Ta Pexomennye-
>, | HanmenoBanue | Tuna B KOJI- MecTo| Hoe
He-| & 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- (Be- Korn- Mast
o | yueOHOTO Me- |yued- . pac BO mpo- | KoiI-
ne-| = TH, METOIBI O0Y4EHHS, pean3y- ny- BO Tpebyemoe| murepaTypa
o | pomnpusTHS | HOTO M- .. |6an B T.4 Tun ayauro- Beze- | Bo
m | = IOIIHE TIPUMEHIEMYI0 00pa3oBa- Ui - ayu obopymo- | (Newm ctp.)
Me- ca- JIOB B UH- puH HUS | CTY-
TEJbHYIO TEXHOJIOTHIO) TIeKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
> v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | ToB
THSI +,- a- ' B
) froma- Iilne bopne I[E a
- MEC- -
BaTeIb (+,-) c10) (};H
TO) |TOpHH
- IT) p
POYHOCTb.
Tume! masgHeIx coequHeHn. Bims-
HIe KOHCTPYKIIUH MasHBIX COe/IU-
CaMocCTOSATEINb- HEHUH Ha IPOYHOCTH. OCHOBBI [1] [6]
16 Hoe wm3ydeHHe| CaMm [pacdeTa masHBIX COEIMHEHUN Ha - 3 0 [12] ' ’
MaTepHaa npodHOoCTh. V3yueHne KOHCIIEKTOB
NIEKIMIA 1 PEKOMEHIYEMOMW JTuTepa-
TYpHI
JlaboparopHas padota 4. AKTHB-
MaGopatonioe Has raiika aJrOMOOKCHIHOM Kepa- Crienanu- Crierr. 1126
16 SaHHTII)/Ie p JIa63 |MUKH ¢ TUTAHOM ATIOMHUHHEBBIMU | + m 10| 3 + supoBanHas | 1 |A-403 15 060. N 2] , [3]
npurosiMu. Pabora B MaJbIX rpyr- n1abopaTopust pya:
nax.
JTaGopaTopHast pabota 4. AKTHB- Criewmann
JTaboparopHoe Hasl TaiiKa aJlOMOOKCHAHOM Kepa- ) Crrern. na6.
16 patop 71263 A P&l m |10 3 - suposannas | 1 |A-403| 15 H [2] , [3]
3aHsTHE MUKH C TATAHOM aJIFOMHUHUEBBIMH o0opya.
naboparopus
NPUNOSIMU
CamocTosTeb- (OCHOBBI pa3pabOTKH TEXHOJIOTHYE- [1] [6]
16 Hoe wm3ydeHue| CaMm [CKHX IPOIIECCOB MAHKH, BHIOOpa - 3 0 [12] ' '
MaTepHaia OCHOBHBIX M BCIOMOT'aTEJIbHBIX
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Ot- [IpomomxutenbHOCTH yueo-
BeT- |\ po | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe cra| " ~|man 10 MHBUAY- IIpen | Maxk-
Ha3Ba - | P (gm0 ayutopun | oHOMY Tha- nara-| cu-
Onucanne yueOHOTO MEPOTIPHUITHS Bee- dbuky cTymeH-
. HHUE . ercst € Yy CTYA eMoe |Maib-
° MBI IIPOBECHNUS JICKIHH, J1a- HU KOMEH]Tye-
Ne| B 0 oBee e a e Ta Pexomennye
>, | HanmenoBanue | Tuna B KOJI- MecTo| Hoe
He-| Bl 6moro Me o6 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- ac (Be- B0 Korn- mo- | ko Mast
ne-| = y i Tui, METoAbI 00yUCHHUS, peasIn3y- p ny- e P Tpebyemoe| nureparypa
o | pomnpusTHS | HOTO 6 ~ |mm- .. |6an B T.U Tun ayauro- Beze- | Bo N
m| IOIIKe MTPUMEHSIEMYI0 00pa3oBa A ayau obopymo- | (Newm ctp.)
Me- el ca- JIOB B UH- puH HUS | CTY-
VIO TEXHOJIOTHIO) TIeKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
> v
[pHs- ? npe- 38- | cax |rtusmoit| cax |°7" ayn., | TOB
THS (+-) noxa- | & popme Ap- | B
sarens| THE (+-) Me- |ayau-
CTO) [Topum
- 10) ) [Top
MaTephaloB, a TAKXKE PEKIMOB
naiky. JKoyoruueckas oe3omnac-
HOCTb U OXpaHa TpyJa IIpH Nauke.
3yyeHne KOHCIIEKTOB JIEKIUH U
€KOMEH/TYeMOM JINTePATyPhI
(OCHOBBI pa3pabOTKH TEXHOJIOTHYE-
CKUX MPOIIECCOB MaliKH, BHIOOpA K
OMIIBIO-
OCHOBHBIX M BCTIOMOTaTEIbHBIX JlexuonHas Tep, Me- [[1] [6]
17 Jlexiust Jlex |MaTepuanos, a Takxke pEKUMOB + J 1 + AYITHTODHS] 1 25 ,Z[I/II;.’OGeC [12] ’ ’
maiiku. DKosornyeckas 6e3omac- Y p edeHIe
HOCTB M OXpaHa Tpy/a IpH TaiKe.
Jlekuus-0ecena.
OCHOBBI Pa3pabOTKH TEXHOJIOTHYE-
CKHX TPOIIECCOB MalKH, BEIOOpa KOMIIBIO
OCHOBHBIX M BCIIOMOT'aTEIbHBIX
JlekmoHHast Tep, Me- |[1 6
17 [TpakTHka IIp [marepuanos, a TaKKe PEKUMOB + JI 2 + . HILTO s 1 25 HHI; ’06ec El]Z] - [61
maiiky. DKomorndeckas 0eszomac- Y p eUCHUE
HOCTh M OXpaHa TpyJia IpH Maike.
Jlexums-Oecena.
17 Camocrositens- | Cam [[ToaroroBka k 3amuTe gaboparop- | - 5 0 [2] Becee, [3]
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Ot- [IpomomxutenbHOCTH yueo-
BeT- |\ po | HBIX MEPONPHUITUH, TPOBOIM- TpeboBanus k pecypcam
CTBEH- MBIX
Kpat Bel- i 3al B
Koe CTaBl o MR 10 MHANBHIY- IIpen | Mak-
3 - ILHOMY Tpa- ) .
Ha3Ba TSt BHO
e Onucanne yueOHOTO MEPOTIPHUITHS ercsl BRC | o B Ay TUTOPHH (uKy cTyzeH- J::;?e MZIE
Ne | B (bopMBI TIpOBEIEHNUS JICKITHH, J1a- HHE Ta Pexomennye-
5, | HammenoBanwue | Tuma B KOJI- MECTO| HOe
He-| Bl uebioro me- [vie6- 0OpaTOPHBIX, MPAKTUIECKUX 3aHs- pac (Be- B0 Korn- m0o- | ko Mast
ne-| = y i Tui, METoAbI 00yUCHHUS, peasIn3y- ny- e P Tpebyemoe| nureparypa
ol ponpusATHsl | HOTO _|m- . |Oam B T.4. Tun aynuro- Bele-| BO (v
m | = IOIIHE TIPUMEHsIEMYI0 00pa30Ba Ui ayu obopymo- | (Newm ctp.)
MeE- TeNbH ca- JIOB B UH- pun HUS CTy-
VIO TEXHOJIOTHIO) TIeKTOp TO- BaHUE
po- HUC| 17| 3@ | Bua- | Tepak- | B 4a- B X puii (Ne | nen-
[IpH- ? npe- 3a- | cax |Tusmoii| cax |7 ayn., | ToB
THA (+,-) Noza- na- dopme zp. B
sarens|THC (+,-) Me- |ayam-
-10) cTO) [TOopmu;
HOE  WM3YYCHHC HBIX padoT. Bcee, [12] Bee
MaTepuaia
17 [Mocemaemocts | [Tcny [[Tocernienne ay JMTOPHBIX 3aHATHI | - 20 30
[1] Bee, [2]
Bce, [3] Bce,
[4] Bee, [5]
CaMOCTOSTEINb- [lonroToBKa K UTOrOBOMY TECTH- Bee, [6] Bee
18 Hoe  u3yuyeHue| CaMm [pOBaHUIO - 8 0 (7] ,Bce [8]’
MaTepuana (3auery). Bee [9]’Bce
[10] Bee, [11]
Bce, [12] Bee
. KommeroTep-
MToroBelii TecT - Knacg
20 no kypcy depes] TU + 100 OB1IEro 10 1 30
T cTyna
UTOr 70 10 74
100
O 144
HUTOIO 0
gepe3 OT
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5. Kputepun u HOpMBbI TEKYIIer0 KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAIUM

[TCIIIO

., | Tunbl yyeoHbIX [KoanuecTBo
HanmeHoBaHue y4eOHBIX MePONPHSI THI .. YcaoBus nomycka KpuTtepun 1 HOpMBbI OLeHKH
MeponpUsATHI 0aJ1J10B
JlabopaTopras pabota 1. becdmrocoBas Bel{ JlaboparopHoe 10 Ses veropmit 10 GamtoB: momydeHHe IOIMyCKa K BBIIOJHEHHIO JTAOOPaTOPHOU pa-
COKOTEeMIIepaTypHasl Maika MeJH. 3aHsITHE Y 0OTHI (110 TEOpHN).
JlaGoparopHas pabota 1. becdurocoBas Bel-| JlaboparopHoe 10 [lomyuenue momycka k pabote|l0 OamioB: odopMicHUEe OTYeTa U 3allUTa JTA0OPATOPHOH pPabOTHI
COKOTEeMITIepaTypHas maika MeJIH. 3aHATHE y mpenonaBatens (10 TEOPUH). [permoiaBaTesro.
JlaGoparoprast padora 2. Bricokoremmepa- JlaboparopHoe 10 |- 10 GaymioB: momydeHHe IOIMyCKa K BBITIOJHEHHIO JTAOOPaTOPHOU pa-
TypHas (urocoBas maika amfOMUAHMSL. 3aHATHE Y 0OTHI (110 TEOpHN).
JlaGoparopHas pabora 2. Bricokoremmepa- JlaGoparopHoe 10 [lomyuenue nmomycka k pabote|l0 OamioB: odopMicHHE OTYETa M 3alllMTa JIAOOPATOPHON pPabOThHI
TypHas (rocoBast maiika ajTFOMUHHUSL. 3aHATHE y mpenonaBatens (10 TEOPUH). [peroiaBaTesro.
JlaGoparoprass pabora 3. becdmocoBas| JlaboparopHoe 10 Ses Voot 10 GamtoB: momydeHHe IOIMyCKa K BBIIOJHEHHIO JTAOOPaTOPHOU pa-
Maiika cTayiell B mapax I[MHKa. 3aHITHE Y 00THI (TI0 TEOpHH).
JlaGoparoprass pabotra 3. becdurocoras| JlaGoparopHoe 10 [lomyuenue nmomycka k pabote|l0 OamioB: odopMicHHE OTYETa M 3allMTa JIAOOPATOPHON pPabOThHI
Mmaiika craneil B mapax IMHKa. 3aHsITHE ly mpenoiaBatess (10 TEOpUH). [peroiaBaTero.
JTaGoparopHas pabora 4. AxTuUBHas Taiika .
5 JlaGoparopHoe . 10 GayuI0B: MOJMyYeHHE JIOMYCKA K BBIIOJHCHHIO JJAOOPATOPHOM pa-
QTFOMOOKCHUTHOU KEPAMUKH C TUTAHOM aJTko- 10 bes ycnosuit
3aHATHE 0OTHI (110 TEOPHN).
MUHMEBBIMU TIPUTIOSMH
JTaGoparopHas paGora 4. AkTuUBHas maiika .
< JlaGoparopHoe [Tonyuenue nomycka k paborell0 OamioB: odopmiieHHE OTYETa M 3alUTa J1adOpaTOpHOl paboTHl
QTFOMOOKCHUTHOU KEPAMUKH C TUTAHOM aJTko- 10
3aHSITHE y iperogaBaTeis (o TEOPHH). [Ipero1aBaTelio.
MUHHEBBIMU TIPUITOSIMH
20 6am1oB - 100% mocelenue JIeKIHii;
15 6amnoB - 75% mocelieHue JISKIHiA;
IIpakTrueckas . o .
[TocemiaemocTthb aGoTa 20 be3 ycnoBuit 10 6amnoB - 50% mocemneHne JTeKITHii;
p 5 0amnoB - 25% moceleHne JIEKIHIL;
(0 GayuIoB - OTCYTCTBHE Ha JICKIUSIX.
Hroroselii TecT BrimonHerne 1a00paTOPHBIX
MToroslii TecT 1o Kypcey uepes LT 0 Kypcy uepes 100 pabot (Nel-4) u 3amura oTye-
T TOB.
«(3aYTEHOY: TIOJIHBIA OTBET Ha BONMPOCHI 3a4ETHOIO OHJIeTa, IITyOoKOoe
JlonyckaloTcsi  CTYAEHTBI, HE ..
[lepecmada 3adera (dK3aMeHa) MpeETIOAaBa- 1 TI0JIHOE 3HAHHME M IMOHMMaHWE BCEro 00bhEMa M3y4EHHOTO0 MaTepH-
[Tepecnaua 20 HaOpaBme 40 OamioB 10|

HAKOIIUTEIbHOMY PEUTHHTY

ajIa; IOJIHOC TOHUMAHUC CYHIHOCTU paCCMaTpuUBACMBbIX HOHHTHfI,

SIBJICHU M 3aKOHOMEPHOCTEH, TEOpHi, B3aMMOCBA3€H; MOJHAas
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., | Tunsl yueOnsbIx | KosmmdecTBo
HaumeHoBaHue y4eOHbIX MepPONPUATHI MeponpasTHi GAILIOR YcaoBus 1omycka Kpurtepun u HopMbI OLeHKH
chopmupoBanHOCTE 11K
«(HE 3aYTCHOY»: HEBEPHBIN OTBET Ha OJIMH BOIPOC 3a4ETHOTO OMIeTa,
HE CIIOCOOHOCTH OTBETHTH HA JIOTIOJHUTENLHBIE BOIIPOCHI, HE YCBOWI
1 HE PacKpbUI OCHOBHOE cojiepkaHue yueOnoro matepuaia; [1IK He
c(hopMHUPOBAHEL.
Cxema pacyera UTOTOBOii OIl€eHKH: Texymuit pedTHHT (Bce 3aHATHS M POMEXYTOUYHBIE TECTHI) + Pe3ynbpraTr HTOroBOTO TECTa M BCE ACMUTCS Ha 2
dopma 1poBeneHUs YcnoBus
. Kpurepnn 1 HOpMBI OLIEHKH
IMIPOMCIKYTOYHOU aTTCCTAlINHN JOITYCKa
[TonHbIi OTBET HA BOIPOCHI 3a4ETHOTO OMIIeTa, TITyOOKOEe U MOJIHOE 3HAHHUE U TIOHU-
BLIIOIHEHHE «3AUTCHON MaHue BCero 00bEMa U3y4eHHOro MaTepuana; MojJIHOe MOHUMaHue CYITHOCTH pac-
CMAaTpUBAEMBbIX MTOHATHM, SIBICHUN U 3aKOHOMEPHOCTEM, TEOPUH, B3aUMOCBSI3€H; M10JI-
. 1a60paTOPHBIX
V CTHBIM 3a4eT Hasi chopmupoBaHHOCTh [IK
pabot (Nel-4)
o ouieram ]
U 3a1iuTa OT- «He 339Te- HeBepHrbIit OTBET Ha OJIMH BOIIPOC 3a4E€THOTO OUJIETa, HE CIIOCOOHOCTh OTBETUTD Ha
YEeTOB. JIOTIOTHUTEJIBHBIE BOPOCHI, HE YCBOMUI M HE PACKPBUT OCHOBHOE COJIepKaHue y4eOHO-
HO»

ro matepuaia; [IK He copmupoBaHsl.
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6. BaHK TecTOBBIX 3aJaHMIl U perJaMeHT NPOBeJAeHUs] TeCTUPOBAHMIA

6.1. BaHk TeCcTOBBIX 3aJaHUM 1JIsl MPOBeAeHHs TECTUPOBAHUIA

HaszBanue Oanka
TECTOBBIX 3aJJaHUI

Kon-Bo 3amanuii B
OaHKE TECTOBBIX
3aJaHul

PazpaboTunku

NTtoroselil TECT 10 KypCy 4epe3
LT (ITatika maTepuanos, TecCT,
HUTOTOBBIN)

390

MMamkuu O.B.

6.2. PerjiaMeHT NpoBeAeHHUsI TECTUPOBAHMIA

HaszBanue 0anka
TECTOBBLIX 3aJJaHUI

Koanue-
CTBO 3a-
JaHMii,
npeabsiB-
JeMbIX
CTYACHTY

HOMepa U HAUMCHOBAHUSA
pa3aeioB TeCTa

Koa-Bo
3aJaHuil B
pasnesie

Bpems Ha
TeCTHPOBa-
HHE, MUH.

Hroroseiit Tect 1o
Kypcy uepe3 LT
(ITaiika maTepua-
JIOB, TECT, UTOTO-
BBIN)

30

Tema 1.1 Ilaiika, uctopust ee pa3BUTHS U
[POJIb B YCJIOBUSIX COBPEMEHHOI'O IPOM3-
BoacTBa. PUBUKO-XMMUYECKUE U TEXHO-
oruueckue ocoOeHHocTH. Ormpenere-
Hye naiku. [IpunsATas TepMHHOIOTHS U
Ki1accuUKaIms CriocOO0B IMANKH.

Tema 2.1 IloBepxHocTh. OKCUAHBIE
[JIEHKM Ha TIOBEPXHOCTH METAJIOB,
0COOCHHOCTH MX 00pa30BaHUs U POCTA.

Tema 2.2 OcHOBHBIE cTauu OOpa3oBa-
HUSI COCIMHEHUN IpHU maiike. Buasl cBs-
3€il MEX1y aTOMaMM.

Tema 2.3 Mexanuueckue U (pU3NYECKHE
CIIOCOOBI  aKTMBUPOBAaHUS  MOBEPXHO-
CTEM.

Tema 2.4 XHUMHYECKHE CIIOCOOBI aKTH-
BUpOBaHUs. J(Hccolmanys, pacTBOPEHUE,
1 BOCCTAaHOBJIEHUE OKCHUJIOB. AKTHUBUPO-
BaHME (QIIFOCAMU.

Tema 3.1 CmaumBaHMe, Kak CTagus 00-
pa3oBaHWs  (U3MYECKOTO  KOHTAaKTa.
YpaBHenune FOnra. CmaunBaHue B paB-
HOBECHBIX 1 HEPABHOBECHBIX CHCTEMAaX.

Tema 3.2 Pacrekanue npumnos no mnase-
MO moBepxHOCTH. BnusiHue crnoco6a)
00pabOTKM M TMOATOTOBKH MOBEPXHOCTH
Ha T[pOLEeCC pACTeKaHHWs. 3aTeKaHue
punos B 3a3op. KanuuispHoe TeueHue
[IPUIIOEB.

Tema 3.3 KOHTakTHOE TBEPIO-KUIKOE

TIJIaBJICHHUC MMadICMOI'0 MaTCpurajia B XU -
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Ha3Banune 0anka
TECTOBLIX 3aJaHMI

Koaunue-
CTBO 3a-
JaHMii,
npeabsiB-
JIsieMBIX
CTYAEHTY

HoMepa u HauMeHOBaHMS
pa3aesioB TecTa

Koa-Bo
3aJaHuil B
pasneJe

Bpemsi na
TeCTHPOBAa-
HHe, MUH.

[KOM ITPUIIOC.

Tema 3.4 KoHTakTHO-peakTHBHOE IJIaB-
lIeHHE U TEXHOJOIMYeCKHe 0COOEHHOCTH
KOHTAKTHO- PEaKTUBHOMU ITalKH.

Tema 3.5 OcoGenHoctu o00pa3zoBaHHA
MPOCTIOCK XMMUYECKUX COCIMHEHHUN MpH
B3aMMOJICHCTBHM TPUIIOS C TaseMbIM
MaTepHUaNoM U UX BIHMSHUE Ha CBOWCTBA
[MastHbIX COCIMHEHUN.

Tema 4.1 OcoOeHHOCTH KpHUCTAIIH3a-
(MY TTAsTHBIX II1BOB.

Tema 4.2 Kpucramnuzanus MasHbIX
[IIBOB cozep KallluX 3BTEKTUKY. OcoleH-
HOCTH (DOPMHUPOBaHMSI CTPYKTYphl H
KPUCTAJUIM3AaLUKA IIPU MalKe Pa3sHOPO-
HBIX MaTE€pUaJIOB.

Tema 4.3 M3orepMuueckas KpUCTaLIH-
3aIyst MastHOTO MIBa NP AUQPPy3NOHHOMH]
maiike. [Iponecesl nuddys3un B TBEpIOM
COCTOSTHUMU.

Tema 5.1 IlageMOCTH, METAJLIIOB U CILIA-
BOB.

Tema 5.2 MeTonbl HCCIIEAOBAHMS COCTa-
Ba, CTPYKTYpbl MU CBOMCTB NasHBIX CO-
enuHeHud. JleeKkThl 1 METOJBI UX KOH-
TpOJISL.

/. KpuTepuu u HOpMbI OLIEHKH KYyPCOBBIX padoT (IIPOEKTOB)
VY4eOHbIM IJIAHOM HE MPEAYyCMOTPEHA KypCcoBasi padoTa Uilu KypcOBOM

MPOEKT.

8. IlpuMepHasi TeMaTHKAa NMUCbMEHHBIX padoT (KypcoBbIX, pedepaTos,
KOHTPOJIbHBIX, PACYETHO-TPAGUYECCKUX H JP.)
VY4eOHbIM MJIaHOM HE MPETyCMOTPEHO MPOBEACHHE KYPCOBBIX padboT (Ipo-
€KTOB), pehepaToB, KOHTPOIBHBIX padOT, PACUETHBIX, PACUETHO-TPAPUIECKUX pa-

00T.
9. Bonipochbl K 3a4eTy.
Ne n/mt Bonpocsl
1 Onpenenenne naiiku. [Ipenmymniectsa u HegocTaTki. OOIacTh MPUMEHECHHS.

CymHocTth nponecca naku. [lasnsHbii 3a30p. [Ipunoit. OTanyus maiky OT CKIIEUBa-
HUS U CBAPKH IJIABJIICHUEM.

2
3 OO6mas kmaccuuKaius Croco00B ManKH.
4 Knaccudukanus cnoco60B naiiku 1o xapakTepy ¥ HCTOYHHKaM Harpena.
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No /it Bormpocsl

3) Knaccugukarus cnoco60B Naiku 1Mo MpUMEHsEMbIM IPHUIIOSM.

6 Knaccugukanus cnoco60B naiku 1Mo yJaJeHU0 OKCUHOMN IJICHKH.

7 [Taiika HM3KOTEMIEpaTypHas U BBICOKOTeMIlepaTypHas. OTINYHS U OCHOBHBIE 00a-
CTH IIPUMEHEHMSI.

8 [Tpunon. Onpenenenue u kiaccupukamnus. OCHOBHBIC TPEOOBAHUS K IIPUTIOSIM.

9 CMauuBaHue Y 3aT€KaHUE KHUJIKHUX NIPUIIOEB B MasIbHbIE 3a30Dbl.

10 JlerkommaBkue npumnon. OCHOBHBIC 00JIaCTH TPUMEHEHHS.

11 ITpunon nus naiku aTFOMUHUSL.

12 Cepebpsabie npurnon. OCHOBHBIE 00JIaCTH IPUMEHECHHS.

13 MenHbie, MeTHO-IIMHKOBBIE U MeAHO-(pochopHbie purion. OCHOBHBIE 00IaCTH MPU-
MEHEHHS.

14 MenHo-HUKEIEBbIE, METHO-HUKEIEBO-MAPTaHIIEBbIEC 1 HUKEJIEBbIE MPUIOU. OCHOBHBIE
00J1aCTH IPUMEHEHMUSL.

15 OKcuJIHBIE IIJIEHKU Ha TOBEPXHOCTH METAJIJIOB U OCOOEHHOCTH MX POCTa.

16 Craauu 00pa3oBaHMs COCTUHEHNUH TP TTalKe.

17 ®dnrockl. OnpeneneHue v KiaccuuKarus.

18 ®mrocel 1 cnoconH yAaJICHHs OKCHJHOH TJICHKH MPH BBICOKOTEMIIEPATypHOU M HU3-
KOTEeMIIEpaTypHOH naike.

19 [TassemocTs. Buzpl 1e)eKTOB B MasHBIX COSTUHEHUSIX U METOJIBI UX KOHTPOJIS.

20 [TasieMOCTh aTFOMMHHEBBIX CIIJIABOB.

21 ITasseMOCTh KOHCTPYKIIMOHHBIX CTaJeH.

29 KoHTaKTHO-peakTUBHOE IJIaBJIEHUE U €ro 0COOEHHOCTU. KOHTaKTHO-peakTHUBHAs Maii-
Ka.

23 KoHTaKTHOE TUIaBJIeHHE C Y9aCTHEM OJTHOTO U3 KOMIIOHEHTOB B IapoOBO# (hasze.

24 [TasieMOCTb TUTAHOBBIX CIIJIABOB.

25 [TasieMOCTh ME/IM U CIIJIABOB Ha €€ OCHOBE.

26 Oco0eHHOCTH KpUCTAJUIM3ALMHU NasHOro LIBa Npu mnaiike. TumoBas cxema CTpOEHUs
NasHOTO I1BA.

27 OO6pa3oBaHre XUMHUUECKUX COCTUHEHUH B MasHBIX IIBaX.

28 OcoOeHHocTH (POPMUPOBAaHHUS CTPYKTYPHI MasiHBIX LIBOB MPH Mallke MaTepuaioB pas-
HOI'0 XMMHUYECKOI'0 COCTAaBA.

29 Oco0eHHOCTH KOHCTPYUPOBAHMS MAsHBIX COCTUHEHUH.

30 Pa3paboTka TepMuyecKoro 1ukIa naiku. Beibop crocoba Harpesa.

31 DKosoruyeckast 6€30MacHOCTh M OXpaHa Tpy/ia MpH Maike.

10. ®oH OLIEHOYHBIX CPEICTB [IJIsl MPOBeAeHUs] TPOMEKYTOUHOH aTTe-

CTAIUM O0YYAKOIIHXCS MO TUCIUTLIAHE
10.1. IacnopT ¢oHAa OLIEHOYHBIX CPEACTB

Kon xonTposmpye-

Ne Koutposmpyemsle pa3ienn! (Te- . HanmeHnoBanue
MOIi KOMIEeTEeHIIUN
n/n MbI) JUCHUILINHBI OLICHOYHOI'0 CPeACTBA
(nJIM ee 4acTH)
o Tecm, cobecedosarnue, om-
Knaccudukanms cnoco6oB maiku u
1 1IK13 uem no 1abopamopHvim
MIPUMEHSAEMbIX MaTePUAJIOB.
pabomam
OcobenHoctr 00pa3oBaHUs MASTHOTO Tecm, cobecedosanue, om-
2 coeauHeHus. BzanmoencTBre xKui- 1IK13 yem no 1abopamopHvIim
KOT'0 MPUIIOs C Nasi€MbIM METaNIOM pabomam
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CTpykTypa 1 CBOMCTBA MASIHBIX CO Tecm, cobecedosarue, om-
PYXTYD IIK13 yem no 1a6opamopHvIM
€IMHEHUH.
pabomam
Tecm, cobecedosarue, om-
[TasieMOCTbh KOHCTPYKIIMOHHBIX MaTe-
1IK13 uem no 1abopamopHvim
pHAJIOB.
pabomam
Oco0eHHOCTH KOHCTPYHPOBAHUS Ta- Tecm, cobecedosanue, om-
STHBIX COCTMHEHHUH U pa3pabOTKH 1IK13 yem no 1a6opamopHvIM
TEXHOJIOTMYECKOT0 MpoIecca Nanku pabomam

10.2. TunoBble KOHTPOJIbHBIE 32IaHUS] WJIH MHbIE MATEPHUAJIbI, HEO0X0UMbIE
JJI51 OLleHKH 3HAHMIA, YMeHHH, HABBIKOB M (WJIN) ONBITA J1eSITeJIbHOCTH, Xa-
PaKTepPU3YOIIMX 3Tanbl GOPMHUPOBaHMSI KOMIIETEHIIUI B MpoLecce 0CBOEHMS
o0pa3oBaTeIbHOM MPOrPaMMBbI

10.2.1. Tecr.
» baHK T€CTOBBIX 3a/laHUI MTPEJCTABIIEH B pa3ee 6.

10.2.2. OT4et no J1abopaTopHOii padoTe
» KOMIIIEKT 0TYETOB 110 JIabopaTopHbIM paboTam (nmpuiaratorcs B Y MK]).

JlaGopaTopHnasi padora 1. becduirocoBasi BbICOKOTEeMIIEpATYPHAsl Maiika MeIH.
Dopma omuema no nadvopamophoi pavome Nel (cooepicanue):

TUTYIBHBIN JIUCT.

[{enb paGOTHI.

XapaKkTepuCTUKU HUCTOJIb30BAHHBIX MATEPHUATIOB U TIPUIIOEB.

Dcku3bl 00pa3LoB, MPUCIOCOOIEHUI U OMMCAHUE UCIIOIB30BAHHOTO 000PY-

JIOBaHUSI.

oW

S. Onrcanue TEXHOJOTUM MANKU C YKa3aHUEM TEMIIEPATYPbl U APYTUX TEXHO-
JIOTMYCCKHX IapaMETPOB.
Conepxanue
Aep O6opynoBanue,
nepexo/ia u pe- BcenomorarenbHbie
Onepanus Ockus PUCIIOCOOTICHHUS,
KUMBI 00paboT- MaTepHuabl
UHCTPYMEHTBI
KU
6. Pe3ynpTaThl MEXaHUYECKUX UCHBITAHUN 00pa3lOB M BHEIIHETO OCMOTpa JI0
U TI0CJIE MEXaHNYECKUX UCIIBITAHUH.

Marepuan

o6pasua u | Ne 06- | [llupuna 06- Amana [Tnomane

Pazpymaromas| tc XapakxkTe
HaXJICCTKH, | HAXJIECTKH, Py m P, P p

Mapka | pasma | pasna, MM MM . Harpy3ka P, H| Mlla |pa3pymenus
IpUNos
1. AHanu3 pe3ynbTaToB U BBIBOJBI.

JlaGoparopHasi pabora 2. BoicokoTremneparypHas ¢JirocoBasi naika ajJoMu-
HHUSA.
Dopma omuema no 1adopamopnoil pavome Ne2 (cooeprcanue):
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TUTyNbHBIN JIACT.

[ens paboThI

XapakTepruCTUKa UCIOJIb30BaHHBIX MaTEPUAIOB U 000PY10BaHUS.
OnucaHue TEXHOJOTMU NAWKK C YKa3aHUEM TEXHOJOTHYECKHUX ITapaMeTPOB.

R A\

Coneprkanue
O6opynoBanue,
rnepexona u pe- BcnomorarenbHbie
Onepanus Ocku3 IIPUCIIOCOOJIEHMS,
JKUMBI 00paboT- MaTepHaIbl
UHCTPYMEHTBI
KH
5. Ta6J'II/IHa C p€3yjibTaTaMU MCXaHUYCCKHUX HCIBITAHUM U BHEIIHETO ocMOTpa.
[MIupuna JIMHA [Tmomans
Marepuan | Ne p A Hal Pazpymartomas | tcp, | Xapakrtep
HAXJIECTKH, | HAXJIECTKH, | HAXJIECTKH,
obpasma | o0p. . Ny 2 Harpy3ka, H | Mna | pa3pymieHus
6. AHaJIn3 pe3yabTaTOB U BHIBOJIBI.

JlaGoparopHasi padora 3. bec.rocoBasi maiika crajieid B mapax UHKA.
Dopma omuema no 1adopamopnoil pavome Ne3 (cooeprcanue):

1. TUTyNbHBIN JIUCT.
2. [{enb paGOTHI.
3. [Iporpamma paboOTHI.
4, Marepuaisl 1 000py10BaHHE.
5. CxeMa pasmelieHust o0pasioB JjIs TalKu B KOHTEHHEpE ¢ 3aTBOPOM U3 Tec-
Ka.
6. Dcku3 oOpasna i MEXaHUYECKUX HUCITBITAHUM.
7. OnucaHne TEXHOJIOTUH MAaWKU C YKa3aHUEM TEXHOJIOTUYECKUX IMapaMeTPOoB.
Conepxanue
Aep ObopynoBanue,
nepexosa u pe- BcnomorarensHbie
Onepanus Ocku3 PUCTIOCOOIEHMS,
KUMBI 00paboT- MaTepHuabl
UHCTPYMEHTHI
KH

8. Pe3ynpTar MEXaHWYECKHUX MCIIBITAaHUHN (XapakTep pa3pylIeHHs, pa3pyliaro-
1ast Harpy3Ka, yJeiabHasi POYHOCTB ).

[MInpuna JIMHA ITnomane
Marepuan | Ne P A tan Paspymaromas | tcp, | Xapakrep

HaXJIECTKH, | HAXJIECTKH, | HAXJIECTKH,

oOpaszua | o0p. Harpy3ka, H | Mna | pa3pymienus
M M M2

Q. BriBoIbI (IOCTOMHCTBA U HEOCTATKU OecirocoBOM maiiku cTajieid B mapax

IIMHKA, 00JIaCTh MPUMEHEHHUS ).

JlaGoparopHasi pabora 4. AKTUBHAsI NAHKA AJIOMOOKCH/IHOM KEPAMHUKHM C TH-
TAHOM AJIIOMHUHHMEBBLIMHU MPUIIOAMH
Dopma omuema no 1adopamopnoil pavome Ned (cooepicanue):

1. THUTYIBbHBIN JIACT.

2. [{enb pabOTHI.

3. Kpatkue cBenenust 00 0COOCHHOCTSX MAaKKU M THUTIAX CIIAEB KEPAMHUKHU C Me-
TaJUTaMH.

4, O6opynoBaHue 1 MaTepHAIIbI.
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S. [lepeyeHb OCHOBHBIX OIEpalMil TEXIPOLECCa C YKAa3aHUEM TEXHOJIOTHYe-
CKUX I1apaMETPOB.

Conepxxanue
A1ep ObopynoBanue,
rnepexona u pe- BcnomorarenbHbie
Onepanus OcKku3 MIPUCIIOCOOJICHUS,
JKUMBI 00paboT- MaTepHaIbl
WHCTPYMEHTBI

KH

6. Cxema yCTaHOBKH JIJIsI TIAMKH.

1. Ocku3 o0pasia A1 MEXaHUYECKUX UCTIBITAHUM.

8. Pesynprar MeXaHWYECKUX HCIBITAHUHA (XapakTep pa3pylieHUs, pa3pyliaro-
11ast Harpy3Ka, yiejabHasi IPOYHOCTb).

Q. BbIBO/IBI (TOCTOMHCTBA M HEAOCTATKU aKTUBHOW MAlKW KepaMHUKH C MeTall-
JaMHu, 00J1aCTh TPUMEHEHHUS ).

Tpebosanusn k oghopmaenuio 1ab6opamopHvix paoom:

Otuer (WU MPOTOKOJ) MO JiabopaTopHOU paboTe odopMmisieTcs Ha JUCTax
oenoii Oymaru popmara A4 (210x295 mMm). TekCT U PUCYHKH pa3MEIIAtOTCs ¢ OJ1-
HOU cTopoHbI JucTa. 1o 1oJKHBI OBITH HE MeHee 25 MM ciieBa U 15 MM cripaga,
CBEpXy M CHHU3Y. JIMCTBI, HAUWHAsg CO BTOPOrO, AOJKHBI OBITH NMPOHYMEPOBAHBI.
[lepBbiM odopmitsieTcs TUTYIBHBIN JMcT. Ha crienyromieit ctpanuie Gopmyaupy-
I0TCSl 1IeJIb Pa0OThl U OMUCHIBACTCSA XOJ PpaOOThI, MPUBOAATCA (€ciu TpedyeTcs)
(bopMyJbl, pacyeTHbIE COOTHOLUEHUSI U PE3yIbTaThl PACUETOB (IKCIEPUMEHTOB) B
BUJIE TAOJIML, PUCYHKOB U rpadukoB. B cOOTBETCTBUU C NMOTYyYEHHBIMU pe3yibTa-
TaMU JICJIal0TCs BHIBOJIBI 00 BBITIOJIHEHUHU 3aJlaHus. Hymepaius myHKTOB, TaOIuIl,
CXEM, PUCYHKOB U IpapKOB CKBO3HASI.

OTtuer opopmisieTcss B pyKONMCHOM WJIM MAlllMHONKMCHOM BapHaHTe, CIIMBa-
€TCSl B CKOPOCILIMBATEIIE WIH MEPEIIIETACTCS.

Ilpoyeodypa ouenueanus nabopamopuoil padomel.

[Ipu npueme naGopaTopHOl pabOThl OLEHUBAETCS: IMOJHOTA BBINOJHEHUS
OTIBITOB M AKCIIEPUMEHTOB, TIOJTHOTa 0()OPMIICHHUS OTYETa U JTOCTOBEPHOCTh TOJTY-
YEHHBIX PE3yJIbTaTOB, CIOCOOHOCTH CTYICHTA MPOBOANTH aHAN3 MOJTYyYEHHBIX pe-
3yJIbTaTOB | JIeJIaTh BBIBOJIBI, CTETICHh ITOHUMAHHMSI M BIIAJICHUS MaTEPHATIOM.

Kpumepuu oyenku:
- OIIEHKA «3aUTEHO0Y» BBICTABIIACTCS CTYACHTY, €CIIH:
e paboTa BBINOJHEHA B MOJHOM O0BEME C COOMIOJCHHUEM HEOOXOIMMOM TO-
CJIEIOBATEILHOCTH MPOBEJCHUS OTBITOB U M3MEPEHUN;
® mpu pa3paboTKe TEXHOJOTUYECKUX MPOIECCOB MPOAECMOHCTPUPOBAHBI CIIO-
COOHOCTB MCTIOJIb30BaTh COBPEMEHHBIE HHCTPYMEHTAIBHBI CPEICTBA U yMe-
HUS BBIOMPATh OCHOBHBIC M BCIIOMOTATEIIbHBIC MaTEpPHANbl U CIIOCOOBI pea-
JN3aIMA OCHOBHBIX TEXHOJOTHYECKUX TIPOIIECCOB;
® B IIPEJICTABICHHOM OTYETE MIPABUIHLHO U aKKyPaTHO BBHITIOJIHCHBI BCE 3aITHCH,
TaOJHIIBI, PUCYHKH, YEPTEKU, TPAPUKHU, BEIYUCICHUS U CACTaHbI BHIBOIBI;
® TIOJyY€HBI OTBETHl HA KOHTPOJIBHBIE BOMPOCHI 10 JIA0OpaTOPHOU padoTe.
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- OLIEHKA «HE 3a4TE€HO» BBICTABIISICTCA CTYACHTY, €CIIH:

e paboTa BHINOJHEHA HE MOJHOCTbIO, U OOBEM BBIIOJHEHHON 4acTH padOThI
HE TO3BOJISIET ClIeaTh IPaBUIIbHBIX BHIBOJIOB;

® WU OMNbITHl, U3MEPEHUS, BBIUYUCIICHUS, HAOJIIOIEHUS BBIIOJIHEHBI HEIpa-
BUJIBHO;

e Mpu pa3pabOTKE TEXHOJOTHUECKHUX IPOLIECCOB HE MPOJEMOHCTPUPOBAHBI
CHOCOOHOCTh MCIOJIb30BaTh COBPEMEHHBIE MHCTPYMEHTAJIbHBI CPEJICTBA U
YMEHHMSI BBIOMpPATh OCHOBHBIE M BCIIOMOTATEJIbHBIE MAaTE€pHalIbl U CIOCOOBI
peanu3any OCHOBHBIX TEXHOJIOTMUECKUX MPOIIECCOB;

® HE II0JIyYEHbl OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI 10 JJAOOPaTOPHOM padoTe.
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11. O0pa3oBaTebHbIC TEXHOJOTHM H METOAMYECKUE YKA3ZAaHUS M0 0CBO-
€HUI0 TUCHUILINHBI (Y4eOHOr0 Kypca)

[Tpu peanu3anuu pa3nUYHBIX BUAOB yU4eOHON paboOThI (JIEKIUH, Jaboparop-
HBIE pabOThI, CAMOCTOSATEIbHAS pa00Ta) UCTIONB3YIOTCS CICAYIONINE COBPEMEHHBIC
00pa30BaTeIbHBIC TEXHOIOTHH:

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

— WHQPOPMAIMOHHBIC TEXHOJOTUH (BU3YyaJbHBIC JICKIIUH, BHITIOJHEHUE JIa0OpaTop-
HBIX pabOT C UCTIOJIB30BAaHUEM MPOTPAMMHBIX M TEXHUYECKUX CPEJICTB);

— WHTEPAKTHBHBIC TEXHOJIOTHH (paboTa B MaJIBIX TPyMIax).

[IporpamMMa AMCHUIUIMHBI MPEAYCMATPUBACT IIMPOKOE HCIOIL30BAaHUE B
y4eOHOM TIPOIECCe AKTHUBHBIX M WHTEPAKTHBHBIX (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 TEXHOJIOTHH CTYACHTHI aKTUBHO TPH-
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 pa3liejoB TUCHUIIIMHBI HEOOXOAMMO COYETAHHUE BCEX
dbopm y4ueOHOHN NEeSITebHOCTH: MU3YYEeHHE JIEKIIMOHHOTO MaTepuala, BBIMOJTHEHHUE
3aJlaHui Ha JIa0OPATOPHBIX 3AHATUSAX KaK C MCIIOJb30BAHWEM KOMIIBIOTEpA TaK U
0e3 Hero, caMocTosATeNIbHasg padoTa ¢ PEKOMEHIyeMOW JTUTEPATyPO U HUCIIOIbh30-
BaHHME METOJUYECKUX YKa3aHWM, KOHCYJIbTAIlMU TMpenojaBaTesield MpPU BHITIOJIHE-
HUU CAMOCTOSITEJIBHBIX PadoT.
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12. YuyeOHO-MeTOAUYecKOe M MH(POPMAIMOHHOE oOOecnevyeHue AUCIU-
IJIMHBI (Y4e0HOr0o Kypca)

12.1. Ob6s13aTesibHAA JIUTEPATYypa

/o

bubnmorpaduyeckoe onucanue

Tun (yueOHUK, yueOHOE

nmocobue, yaeOHo-

MCECTOAHNYCCKOC HOCO6I/I€,

MIPaKTUKYM, 1p.)

KonnuectBo
B OuOIMoTe-
K€

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

YyeOHuk

9BC
"IPRbooks

Crpenkuna T. I1. TexHonOrust KOHCTPYKIMOH-
HBIX MaTepuajoB [DNEKTPOHHBIN pecypc] : Jal.

A. A. CraruBko ; bearopon. roc. TeXHOJ. YH-T
uM. B. I'. Illyxosa. - benropona : [U31-Bo
BI'TY], 2014. - 87 c.

npaktukyM / T. I1. Ctpenkuna, E. B. lllonuna, | JlaGopaTtopHBIii mpakTu-

KyM

9BC
"IPRbooks"

Texnonorus u o0opynoBanue A nailku
[DmexkTpoHHEIH pecypc] : 1ab. npakTukym / b.
H. Ilepesesenues [u ap.] ; TT'Y ; ABromex. un-
T ; Kad. "OOopy0oBaHKE M TEXHOJIOTHUS CBa-
pouHOro np-Ba u naiku" ; [Hayuy. pea. b. H.
[TepeBesenuiesn]. - [U3a. 2-e, ucnp.] ; TT'Y. -
Tonpsatru : TT'Y, 2017. - 211 c. : un. - buo6-
JUorp. B KOHIE pas. - [Ipwr.: c. 188-211. -
ISBN 978-5-8259-1029-1.

JlaGopaTopHbIil mpakTU-

KyM

Pemnozuro-
puii TT'Y

12.2. JlonmosiHUTeIbHAS JUTEpAaTypa W y4uyeOHbIe MaTepuaabl (ayamo-,
BH/1€OIIOCO0MS U JIP.)

e (oun HayuHoit oubamorexku TI'Y:

Tun (yueOHUK, y4eod-
HOe mocoomne, y4eOHo-

TT'Y ; xad. "Ob6opynoBaHHe M TEXHOJIOTHS CBa-
[pouHOro npousBojacTBa u naiku" ; coct. A. . Ko-
BTYHOB, T. B. Uepmamennesa. - TI'Y. - TonpsarTu :
TT'VY, 2007. - 51 c. : un. - bubauorp.: c. 51. - 5-00

Ne BH.morpaduueckoe onucanme MeToan4eckoe noco- | Koaunyecrso B
n/n Oue, NPaKTHKYM, onodanorexe
ayaMo-, BUJ€0INoco-
ous u ap.)

UlabopaTopHbIil TPAaKTUKYM ISl CTYIEHTOB, 00y4a-

formxcst mo cnenuaibHoctu 150202 - OGopynosa-

HUE W TEXHOJOTHS CBApOYHOI'O IMPOM3BOJCTBA IO
4 [pucuuIIIHe "MatepuanoBeieHIE CBapKU U MalKH" TpaKTiKym 5
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Ne
n/n

bubaunorpaguyeckoe onncanue

Tun (yueOHuK, yueo-
HOe nmocooune, y4eOHo-
MeTOoUYeCKoe M0Cco-
O0ue, NPaKTHKYM,
ay/i1o-, BU/1€010CO-
ous u ap.)

Koaun4yecTBO B
onoIuoTEeKE

Bonkos I'. M. MarepuanoBenenue : yueod. sl BTY-
BoB / I'. M. Bonkos, B. M. 3yeB. - MockBa : Akae-
must, 2008. - 398 c. : un. - (Beicmee nmpodeccuo-
HalbHOE oOOpaszoBaHue). - bubmumorp.: c. 394. -
[Tpui.: c. 384-393. - ISBN 978-5-7695-4248-0: 441-
00

YyeOHuK

16

Jlamko H. @. Ilatixka metammios / H. ®. Jlamxko, C.
B. Jlamko. - 4-e uza., nepepad. u gom. - Mocksa :
Marmmunoctpoenue, 1988. - 375, [1] c. : nin. - bu6-
mrorp.: ¢. 369-371. - Tlpeam. ykas.: c. 372-374

YyeOHuk

39

Hunr-Uenr JIm TexHonorus Iailky OINIaBJICHUEM,
nouck u ycrpaHenue aepexkroB = Reflow Soldering
Processes and Troubleshooting : SMT, BGA, CSP
and Flip Chip Technologies : HOBEpXHOCTHBIN MOH-
taxx, BGA, CSP u flip chip Texnonorun / JIu Hunr-
Uenr; [nep. ¢ anri. A. B. Hucan, A. B. ConoBbeBa ;
Hayd. pea JI. H. Keunen]. - Mocksa : Texnonoruu,
2006. - 391 c. : wn. - (bubmmoreka 'miabauu mpo-
(ecCHOHaNbHBIX TEXHOJIOIOB MPUOOPOCTPOCHHUS). -
buGnuorp. B koHIe 1. - [lpeam. ykas.: c. 385-391. -
ISBN 0-7506-7218-8: 838-18

CnpaBoYHUK

HoBoe B TexHONOrMu 1 000py10BaHUU AJISi CBApKU
U maiiku : c6. TpynoB k 40-neruto kadenpst U 75-
netuto B. M. Cron6osa / TI'Y ; kad. "OGopynosa-
HUE M TEXHOJIOTHMSI CBAPOYHOrO Mp-Ba U MHailku" ;
[Hayu. pen. B. B. Macakos, B. II. Cunopos]. - TT'V.
- Tonwsitu : TI'Y, 2007. - 253 c. : un. - bubnmorp. B
koH1e 1. - ISBN 978-5-8259-0370-5: 49-57

YuebHoe mocodue

[Taiika - 2005 : MexayHapoaHasi Hay4.-T€XH. KOH-
depennus : 6-8 centadps : ¢6. mokianoB / TIY ;
kad. "O6opynoBanue u texHosorus naku". - TI'Y.
- Toapsartu : TI'Y, 2005. - 185 c. : un. - ISBN 5-
8259-0265-1: 30-00

10

[Taiika-2008 : c¢6. marepuanoB MexayHap. Hayy.-
rexH. KoH®. : 10-12 centsiops / TI'Y ; [penkon.: b.
H. IlepeBeszenues u ap.]. - Tonpsarru : TI'Y, 2008. -
323 c. : m. - ISBN 978-5-8259-0415-3: 63-23

11

Cgapka. Pe3ka. KonTposs : cnpaBounuk. B2 1. T. 1
H. I1. Anemun [u ap.]; nox pen. H. I1. Anemuna [1
p.]. - MockBa : MammnocTpoenune, 2004. - 619 c. :
wi1. - bubnuorp. B koHue 1. - [Ipeam. ykas.: c. 612-
619. - ISBN 5-217-03263-4(T. 1): 1036-36

CnpaBo4YHUK

12

12

CnpaBounuk o mnaiike / U. E. Tlerpyrun [u mp.];
nox pen. U. E. [lerpynuna. - 3-e u3j., nepepad. u
non. - Mocksa : Mammunoctpoenue, 2003. - 479 c. :

CripaBoYHUK

wi. - bubnuorp. B koHue ri. - Ilepedens HopMmar.

60
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Tun (yueOHuK, yueo-
HOe nmocooune, y4eOHo-
Ne MeToan4yeckoe noco- | Koanuecrso B
bubaunorpaguyeckoe onncanue
n/n O0ue, NPaKTHKYM, ondanorexe
ay/Juo-, BUAEOIOCO-
ous u ap.)
mok.: ¢. 462-471. - I[Ipeam. ykas.: c. 472-479. - ISBN
5-217-03167-0: 412-50
COI'JTACOBAHO
JlupekTop HaydHOI OMOINOTEKU A.N. Acaesa

«

» 201 T.

1.

CTPOCHUH, MIPUOOPOCTPOCHUIY. DIIeKTPOHHBIN

MIT

12.3. Ilepeyenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOM
cetu "UnTepuer"

Hay4dHo-TexHuueckuit 1 mpou3BOACTBEHHBIN kypHan «COopka B MalluHO-

http://www.mashin.ru/
XKypnan «CBapka M JUarHoCTHKa». OJEKTPOHHBIA JOKYMEHT. JlocTym:
http://svarka.naks.ru/
Kypnan «CBapouHoe IPOU3BOJACTBO». DIEKTPOHHBIA JOKYMEHT. JlocTyr:
http://www.ic-tm.ru/
Kypnan «TexHONIOrHsS MAaIMHOCTPOCHUS». DJIEKTPOHHBIM JOKyMeHT. Jlo-
cryn: http://www.ic-tm.ru/

2.

3.

4.

12.4. IlepeyeHb NPOrPAMMHOI0 00eceYeHHUsI

JIOKYMEHT. Hocrym:

Ne Haumenosanmue IO Konnqecnuao PexBu3HUTHI noron?pa (nara,
n/n JHIEH3UH HOMeP, CPOK JAelCTBHSA)

1 | Windows 1398 beccpounas

2 | OfficeStandart 1398 beccpounas

12.5. OnucaHue MaTepuaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOM 1A
OCylIeCTBJIEHUS 00Pa30BaTEJIbHOIO MPOLECCa M0 ANUCHUIINHE (MOIYJII0)

HanmenoBanmue 000- »
OBAHHBIX Y4eOHBIX . 3
pya y DakTHYECKUI s o &

KaOUHeTOoB, Jadopa- | ®
. ajapec yueOHbIX 2 5 &
Ne | TOpHMii, MACTEPCKHX H Ilepeyennb 0CHOBHOTO X g 3
Ka0MHeTOoB, Jia- s - =
n/n AP. 00bEKTOB s o0opy1oBaHusA . 5| =T
O0opaTopwuii, ma- S = o
NnpoBeAeHUus NMPaKTH- = e g
CTEPCKHUX M JIp. = | £ 5
YeCKMX M JiabopaTop- S
HBIX 3AHATHH =

1 | Yuebnas  aynurtopus Cronbl yueHnyeckue , | . ToapsaTTH, yi. 60
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HauMenoBanue 0060-
PYAOBAHHBIX Y4eOHBIX

o
>
®aKkTHUECKHI R
Ka0uHeTOoB, J1adopa- .| ®
. ajapec yueOHbIX 2 = E
Ne | TOpmii, MACTEPCKHX H Ilepeyennb ocHOBHOTO 5 22
n/n Ap. 00bEKTOB ISl 000opy10BaHUS Kaﬁnﬂem?’ Ja- = E E
O0opaTopwuii, ma- S = o
NpOBeAeHUs PAKTH- = S =
CTEePCKHUX M JIp. = | £ 5
YecKHX U J1aboparop- S
HBIX 3AHATHH =
JUId TIPOBENCHHUA 3aHs- | CTyNbs , IOCKa ayauTopHas | benopycckas, 14a
TUN JIEKLIMOHHOIO TH- | (MArHUTHO-MapKepHasi),
na. YueOHas ayauTo- | IPOEKTOP, CUCTEMHBIN
pus and  OpoBeAeHMs | OJIOK, 3KpaH C 3JIEKTPOIpH-
3aHATHA CEMUHAPCKOTrO | BOJIOM.
tuna. YdeOHas ayau-
TOpUs Il KypCOBOIO
IIPOEKTUPOBaHUS  (BbI-
IIOJIHEHUSI ~ KYPCOBBIX
pabot). YuebHas ayau-
TOpHUA U1 IPOBEICHUS
IPYNIOBBIX U WHIUBU-
NyalbHBIX KOHCYJbTa-
uuid. YueOHasi ayauTo-
pus  Aad  IPOBEINCHUS
3aHATHI TEKYILETO
KOHTPOJISI U TPOMEKY-
TOYHOU arTecTaluu.
(A-303)
Jlabopatopust "Teopus | CTonbl y4eHUYECKHE, CTY-
Y TEXHOJIOTHS NMaiku". | 1bgd ydeHuueckue, Cron pa-
VYuebnas  aymgutopus | 6ouuit, [locka aymauTopHas
IUI TIpOBe/eHUs 3aHs- | (MenoBast), BeicokoBakyym-
TUH CeMHHapCcKoro Tu- | Helid nmoct BYII-4, Bakyym-
mna. Has onekrporneus CHBO,
VYyeOnass  ayaurtopus | PazpeiBHas Mmammna PMII-
g Kypcooro mnpoek- | 500, ITeus CHOJI, Merain-
TUPOBAaHUS (BBINOJIHE- | JIOrpadUUECKUl MUKPOCKOII
o | HHS KypCOBBIX pabotr). | MUM-8, MydenbHas snek- | r. TonpsaTTH, yi. 105 30
VYuebnas  aymurtopus | Tporieub MII-2YM, Vcra- | benopycckas, 14a
JUI TIPOBEIECHMS IpyI- | HOBKA i1  KOHTAaKTHOTO
MOBBIX W UWHAMBHUIY- | HArpeBa, YJbTPa3ByKoOBas
albHBIX KOHCYNbTaMil | ycraHoBka Y3I', Cron ang
VYyebnast  ayauTopus | CBapKHM IUlacTMacc, YcCTa-
JUIS. TIpOBeAECHUs 3aHs- | HoBKa Juia  maviku  [I/I1,
THM  TEKyIero KOH- | YCTaHOBKa JUIsl  CBAapKH
TPOJS U NIPOMEXKYTOU- | TEpMOIAp.
HOM arrectamuu. (A-
403)
Kommnbrotepnsrit kimacc. | Ctonbl  yueHudeckue, cry- | 445020  Camap- 1
[Tomemenue nnsi camo- | 1bs yuennueckue, [1K ¢ BbI- | ckas 001 | 4,8 6
3 | crosTenbHONH paboOTHL. | X070M B ceTh MIHTEpHET. r.TonpsaTTH,

VYuebHas  aynuTOpHs
JUIs TIPOBEJICHUS 3aHs-

yi.benopycckas,
14, mo3umus 110
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n/n

HaumenoBanue 000-
PYAOBAHHBIX Y4eOHBIX
Ka0uHeTOoB, J1adopa-
TOPHIi, MACTEPCKUX U
Ap. 00bEKTOB ISl
NMpoBeIeHUs MPAKTH-
YecKHX U J1aboparop-
HBIX 3aHATHH

IlepeyeHb OCHOBHOIO
000opy10BaHUS

dakTHYEeCKUI

ajgpec y4eOHBIX
KaOHHETOB, Jia-
O0opaTopwuii, ma-
CTEPCKHUX M JP.

Iliiomans, M2

KoaundecTBoO
MOCAT0OYHBIX MECT

TUH CEMHHAPCKOIO TH-
na. YueOHas ayauTo-
pus A KypcOBOTO
MPOCKTUPOBaHUS  (BBI-
IIOJIHEHUS ~ KYpPCOBBIX
pabot). Yuebnas aynu-
TOpUS JUIsl IPOBEIEHUS
TPYIIOBBIX U WHIUBU-
IOyaJIbHBIX KOHCYJIbTa-
uui. YueOHas aynuro-
pus  [UId  TpPOBENEHUS
3aHATHI TEKYILETO
KOHTPOJISI M IIPOMEXY-
TouyHOM arrectauuu.(I'-
401)

TII Ne48, 4 stax
(I'-401)
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