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Ilpu paspaGotke paGouelt mporpammsl AucuMiUIMHBL (nanee — PIIJI) «Matepuanosenenne u
TEXHOJIOTHS. KOHCTPYKLMOHHBIX MaTepHaioB) B OCHOBY MOJIOXKEHHI:

1. @epepanbHblii rocynapcTBeHHbIH 00pa3oBaTENbHBI CTAaHAAPT BHICIIErO OOpa3oBaHMA —
GakanaBpuaT MO HanpaBleHHIO MOAroTOBKH 35.03.06 ArpouHkeHepus, YTBEpXIEHHBIM MPUKa30M
MunoGpuayku ot 23 asrycra 2017 r. Ne 813, ¢ u3MEHEHHAMH, BHECEHHBIMU NMpUKa3aMu MUHOGpHayK# oT 26
HOs6ps 2020 r. Ne 1456, ot 8 deppans 2021 r. Ne 83, ot 19 urons 2022 r. Ne 662, ot 27 depans 2023 r. Ne
208;

2. lpuka3 MunucTepcTBa HayKH M BhIcIIero oGpasoBanus Poccuiickoii @enepauuu ot 08.02.2021
Ne83 «O BHecenun uzmeneHuit B (elepanbHble rocyaapcTBEHHbIE 00pa3oBaTeNbHbIE CTAHAPTH BBICIIETO
obpazoBaHus — 6akaaBpyaT M0 HaNpaBJIEHUSM MOATOTOBKMY;

3. Ilpukas MuHucTepcTBa Hayku M Bhiciero oGpasosanus Poccuiickoii ®enepauuu o 26 HoAGps
2020 r. Ne 1456 «O BHeceHuu u3MeHeHHii B (e/iepanbHbIe rOCYAapCTBEHHbIE 06pa3oBaTelbHbIE CTAHAAPThI
BBICLIET0 00pa30BaHUAN;
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«Mamntsl 1 060pynoBaHue B arpoGu3sHece», o106peH Yuensim coBetom ®I'BOY BO «Spocnasckuit TAY»
«01» mapra 2022 r. npotokos Ne2, ¢ usmeHeHusMu ot «07» mapta 2023 r. npotokon Ne 3, ¢ U3MEHEHUSMH OT
«11» anpens 2023 r npotokon Ned. Ilepuon 0Gyuenus: 2022 — 2027 rr.

IIpeno Bax b-pa3padoTUYHK:
3aB.Kkadepoii «TexHnyeckuii cepBrcy, K.T.H., oueHT Coukas U.M.
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vHkeHepHoro dakynsrera 26 nroHs 2023 r. [Ipotokon Ne 10.
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2.1  VHuBepcaibHBIC KOMIIETCHIIUA U WHIUKATOPHI UX JTOCTHKCHUS 6
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nepeveHb MPOorpaMMHOTo oOecreueHus: U HH(GHOPMAITMOHHBIX CIPABOYHBIX

CUCTEM 41
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11.3 JlocTym K ceTd HHTEPHET 43
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12.1 IInmanupyemble MOMEIICHUS IS IPOBEICHUS BCEX BUIOB YUCOHOM
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[Tpunoxxenue 2. AHHOTaIMs pabouet MPOrpaMMBbl TUCITUTLTAHBI 48



1 leap u 3a1a4n 0CBOEHHSI AUCITUILIHHBI

HCJI])IO HN3Yy4YCHUA JAUCHUITIIMHBI «MaTepI/IaJ'IOBCI[eHI/Ie u TCXHOJIOTHA

KOHCTPYKLIMOHHBIX MAaTepuaioB» sABIsAETCS (opmupoBaHue y OyAyHMIMX CIEHUATHCTOB
TEOPETUYECKUX 3HAHUN M MPAKTHUECKUX HABBIKOB IO IMO3HAHUIO CBOWCTB MaTEpUajoB B
3aBUCUMOCTM OT cOCTaBa U 00pabOTKM, METOJOB UX YINPOYHEHUs MAis Haubojee
3¢ (}HEeKTUBHOTO HCIIONB30BAHUS B TEXHHKE, a TaKXKe CO3JaHHE MAaTepHaloB C 3apaHee
3aJJaHHBIMH ~ CBOICTBaMH:  BBICOKas  NPOYHOCTh W IUIACTHYHOCTh,  BBICOKAs
AIIEKTPOMPOBOTHOCTh MJIM BBICOKOE COMPOTUBIICHUE, CHEIMAJbHbIE MarHUTHBIE CBONCTBA,
COYETaHUE Pa3IMYHBIX CBOMCTB B OJHOM MaTepuaie (KOMIIO3UIIMOHHBIE MaTEPUaIbl), a TAKKE
(dopMupoBaHue y OyAyHIMX CHEHAIMCTOB TEOPETUUECKUX 3HAHUI U MPAKTUYECKUX HABBIKOB
[0 OCHOBOIIOJIAralOUIMM MPUHIUIIAM POU3BOACTBA 3arOTOBOK U J€Tajlell MallWH, METOJaM
(bopMooOpa3oBaHUs MMOBEPXHOCTEH, MPUHIMIIAM pPa3pabOTKU TEXHOJOTMYECKUX IPOLIECCOB
M3TOTOBJICHMS JIeTaJIel MaIlIMH.

3axaun:

M3YYUTh U PACKPHITh (PHU3NUECKYIO CYIIHOCTH SBJICHUHN, MPOUCXOIAIINX B MaTepHaiax
MpU BO3JICHCTBUM HA HHUX pa3IMYHBIX (DAKTOPOB B YCJIOBHUSAX TIPOM3BOJCTBA H
AKCIUTyaTalluH,

YCTaHOBUTH 3aBUCUMOCTb MEK/Ty COCTAaBOM, CTPOSHHUEM U CBOMCTBAMH MaTEpUAJIOB,;
U3YYUTh OCHOBHBIE TPYMIbl COBPEMEHHBIX MAaTEpPHAJIOB HMX CBOWCTBA U 00JacTH
MIPUMEHEHUS;

Hay4HUTHCS BEIOOPY MaTepHaia i U3TOTOBIICHUS JISTaleH, Ha3HAYCHHS ONITUMAILHOTO
crioco6a ympoYHeHUsI TOBEPXHOCTH JIeTaJeH;

JIaTh TIOHATHSI O COBPEMEHHBIX METOJIaX UCCIEOBAHUS CTPYKTYPHI U IPOTHO3UPOBAHMUSI
JKCIUTyaTallMOHHBIX CBOWCTB MaTEPUAIIOB U U3ICIINM;

U3YYUTh TpPeOOBaHUS K Ka4yeCTBY MPOAYKIIMH, CHIDKEHUIO MAaTEPUATIOEMKOCTH U
OYHEPTOEMKOCTH MAIIMHOCTPOUTEILHBIX HW3JEINi, BHEIPCHUIO HOBBIX MATEpPUAJIOB U
TEXHOJIOTUI 00pabOTKH;

U3YYUTh TEXHOJIOTHYCCKHNE METO/IBI TIOJYICHHS M 00paOOTKH 3ar0TOBOK U JICTAJICH
M3YYUTh TPUHITUITHATBHBIC CXEMbI THIIOBOT'O 000PY10BaHMSI, OCHACTKH, HHCTPYMEHTOB
Y TIPUCTIOCOOJICHMIA;

M3Y4YUTh TMpaBWia TOM00pa TEXHOJIOTHYECKUX ONEpalfii MOJy4eHUss U 0OpabOTKH
3arOTOBKH.



2 llepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO IMCUUILINHE, COOTHECEHHBIX €
IUVIAHMPYEMbIMHU Pe3yJbTATAMH OCBOEHHA 00Pa30BaTeIbHOM MPOTrPaMMBbI

W3ydyenne maHHOW NHMCIMIUIMHBI HAMpaBJIeHO Ha (OPMHPOBAHHE y OOYYaIOUTUXCS

cnenyronux yHuBepcanbHbIx YK-1.1, obmemnpodeccuonanbubix kommerenmmii OITK-1.1,
OIIK-4.1, OIIK-5.1. KoMIeTeHITHIA:

2.1 YHuBepcajibHble KOMIETEHUIMU U HHANKATOPbI UX TOCTHKEHUS

Kareropus Koa n HaumMeHoBaHNe MHAMKATOPA
(rpynma) Kon Conepixanue JOCTHKEHUs] KOMIIETeHIIUH
YHMBEPCAJIbHBIX | KOMIIETeHIMH KOMIIeTeHIUH
. 3HATh yMeTh BJIaJIeTh
KOMIIeTeHIMii

YK-1.1 U]/I-1 AranmusupyeT 3a1ady, BIIEISS ee 0a30BbIe

Criocober 0CyeCTBIATS OUCK, | oo erapsiore, OCYIIECTBISET ASKOMIIO3HIIIO 3a/1a4H

CucreMHOE 1 KPUTHICCKUH aHAIN3 M CHHTE3 Metomuky TIpoBoauTh Hagbikamu
KPUTHYECKOE VK-1 UH(OPMALIMH, IPUMEHATh HOUCKA aHaIH3 peleHms
MBIIUIEHHE CHCTEMHBIH MOIXO0 JUIs PELICHHUS] uHpOpMAaIHK Oy 4EHHOM OCTAREHHOM
uHpOpMAaIHH
TIOCTaBJICHHBIX 33/1a9 dopmary 3afaun

2.2 OomenpodeccuoHaIbHble KOMIETEHIIUN M UHIAMKATOPBI MX J0CTHKEHUSI

KOI( Conepmalme KOZ] 1 HAMMCHOBAHUEC HHANKATOPA TOCTHKCHUA KOMIIETCHIIUU
KOMIICTCHIIUH KOMIICTCHIIUH 3HATh | YMETH | BJAJdECTh

OI1K-1.1 M/I-1 JIemoHCTpHpYET 3HaHIE OCHOBHBIX 3aKOHOB MaTEMaTHIECKHX,
€CTeCTBEHHOHAYUHBIX U OOLIENpO(ecCHOHATBHBIX AUCIHUILTIH, HEOOXOIUMBIX [T PEIICHUS

CriocobeH peliaTh TUMIOBBIE 3aa4H THIIOBBIX 33/1a4 B 00JIACTU arpOHHKEHEPHU
PO ECCHOHATTLHOM AeSTETEHOCTH Ha ITpuMeHATs  OCHOBHEIE HapsIkamn nipuMeHeHns
OCHOBE 3HAHH OCHOBHBIX 3aKOHOB OCHOBHBIE 3aKOHBI 3aKOHbI €CTECTBEHHOHAYUHBIX OCHOBHBIX 3aKOHOB
OIK-1 MATEMATHIeCKHX 1 ECTECTBEHHBIX HAYK €CTeCTBEHHOHAYUHBIX JIMCIUIUIAH B €CTeCTBEHHOHAYUYHBIX
- C [IPUMEHEHHEM JICITATIIAH TpOeCCHOHANEHOM JIMCIAIUIVH B
MH(OPMAIMOHHO-KOMMYHHKAITHOHHBIX ACATEILHOCTH TPO()ECCHOHAITLHOM
TEXHOJIOTHIA JIESITEIBHOCTH
OIIK-5 Crioco0eH yJacTBOBATh B IIPOBEICHIN OIIK-5.1 /-1 Ilox pykOBOACTBOM CHeEHATHCTa OoJiee BRICOKOM KBATM(HKAIMH yIacTByeT B
SKCHEPUMEHTANIBHBIX HCCIIEIOBAHNI B TIPOBE/ICHNHN 3KCIIEPHMEHTAIIBHBIX UCCIIEIOBAHHIT B O0JIACTH  arpOMHKEHEPHH
PO eCCHOHATIBHON JIeSITELHOCTH
Kiaccrueckue u Hcrionb30Bath KI1acCHIeCKHe HapbIkamn nipuMeHeHuns
COBPEMEHHBIE METOZIBI U COBPEMEHHBIE METObI KJIACCHYECKUX H
HCCIICTIOBAHIIS HCCIICTIOBAHIIS COBPEMEHHBIX METOJIbI
UCCIIE/IOBAHNS B
npodecCHOHATTEHON
JISSITEIIBHOCTH
OIIK-4 CriocoOeH peani3oBbIBaTh OIIK-4.1 W/I-1 Hcnons3yeT MaTepHaibl HAYYHbIX HCCIIEIOBAHHI MO COBEPIICHCTBOBAHHIO
COBPEMEHHBIEC TEXHOJIOTHH U TEXHOJIOTHIT X CPEJICTB MEXAaHH3ALUHN CENTbCKOXO03SCTBEHHOTO IIPOM3BOICTBA
00OCHOBBIBATh MX IIPIMEHEHHE B
IPOpECCHOHANIBHOM JIESTETBHOCTH CoBpeMeHHbIE TEXHOIOTHI Hcnonb3oBaTh MaTepHabl HaBbikamu npumeHeHus
HaYYHBIX CCIIE0BaHMUII IO COBPEMEHHBIX TEXHOJIOTHII B
COBEPIICHCTBOBAHHIO TIPOM3BOZICTBEHHOH
TEXHOJIOTHIA TIeITETLHOCTHA




3 MecTO IUCHUILIUHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucuunnHa «MaTepraloBEJeHUE W TEXHOJIOTHS KOHCTPYKLIMOHHBIX MAaTepUajoB)
otHocutcst Kk broky 1 Jucturummnel (Moaymu). OOs3aTenbHas 4acTb 00pa3oBaTeIbHOU
porpamMmsl OakajiaBpHara.

4 CTpykTypa IMCHUILJIMHBI U pacnpenejieHne ee TPYA0eMKOCTH
(Ha oHOr0 00y4YaIOIIEroCcs)

3 Beero 3a 1 kypc | 3a 2 kype
Bupg yuebHoi paboTbl
4acoB 4acoB 4acoB
1. KonTtakTHasi padoTa npu npoBeJeHnH Y4eOHbIX 3aHATHH, BCEro
(Jlex + Jla6 + IIp + KCP) * 19,2 10,6 8,6
B TOM YHCIIE:
JlexiimonHnseie 3ansTus (Jlek) 8 4 4
JlaGoparopusle 3aastusi (J1ab) 10 6 4
ITpaxTrueckue 3ausatus (I1p) - - -
[IpoBeneHne KOHCYIbTaNUH 10 yueOHOoM muctumiune (KCP) 1,2 0,6 0,6
2. CamocronTenbHas padota, Becero (CP + xoumpoinn) 1933 97 2 96,1
B TOM YHCIIE: ' '
CamocrosTensHast paboTa Py BHIITOJTHEHUH pacyeTHO-TpapuuecKon -
paboThl, THIIOBOTO pacyeTa, pedeparta, KOHTPOIBHOH paboThI, 3cce U JIp. j ]
CamocrosTenbHasi paboTa Mpy BHIMOJHEHUH KYPCOBOW pabOThI
(poexTa) i i -
CaMocTosiTeNIbHAs PaboTa MPHU MOJATOTOBKE K 9K3aMEHY 5,7 - 5,7
CaMocTosTeNIbHAS padoTa MPH MOATOTOBKE K 3aUeTy 3,8 3,8 -
[Ipoure BUIBI CAMOCTOATEIBHON paOOTHI (TIOATOTOBKA K JICKITHSM, 183.8 934 90,4
712a00PaTOPHBIM, TPAKTHYECKUM 3aHITHSIM) ' '
3. KoHTakTHasi padoTa Npu NpoBeAeHUH MPOMEKYTOYHOH 35 02 3,3
aTTECTAIMH, BCET0 ' '
I'pynmoBbie KOHCYIBTALMH MEPE]] SK3aMEHOM H Cllava 3K3aMeHa 110 33 i 3,3
qucturinae (Ks) * !
Craua 3aueta 1o guciuminie (K) * 0,2 0,2 -
3amuTa KypcoBoit padboThl (poekra) (K) * - - -
06wWwan TpyaA0eMKOCTb AUCLUN/IUHDI B Yacax: 216 108 108
B tom yucine B hopme npakTUUECKOH OATOTOBKH - - -
06L1anA TPYA0EeMKOCTb AUCLUN/IMHDBI B 3a4eTHbIX e4UHULAX: 6 3 3

* N
Jlex, Jlab, Ilp, KCP, K, CP, K3, kxonmponv — ycl06Hble 0003HaAueHUsl 6U008 YuebHOU pabomvl 8
coomeemcmeul ¢ yY4eOHbIM NIAHOM




5 Coaep:xanue IUCHUIINHBI

5.1 Copep:xaHue IUCHMIUIMHBI, CTPYKTYPHMPOBAaHHOEe IO TemaM (pa3jesaMm) ¢
yYKa3aHHEM OTBEJeHHOr0 Ha HUX KOJHMYeCTBA aKaJeMHYECKMX YACOB M BHI0B Y4eOHBIX

3aHATHI
Bunbl yueOHO# paGoThI M HX TPYI0€MKOCTh, YAChI
= £ =
%)
5 Ha3zBanue pa3aena S 5 KonTakTHasi padoTa npu
= o . CamocTrosiTeqIbHas
e AUCHHUILTHHBI &5 NpOBeIeHNH YUeOHbIX 3aHATHIT o m
S g E padora [
- (MoayJin) g = ]
S S <
z g = B T.4. B (hopme KOHTpO M -
Jlek Jlad IIp | npaxtuueckoii | KCP Cp
IOATOTOBKH JIb
VK-1.1 - -
1 Beenenue OMK-L1
OIIK-4.1 - - - - - -
OIIK-5.1
VK-1.1 - -
CtpoeHue MeTasioB, Ol
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6 | TepMuYeCKON OIK-4.1 - - - - 9
OIIK-5.1
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TexHomorus oLl 0,1 9 0,5
7 TEePMHUYECKOU OTIK-4.1 1 1 - - 11,6
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00paboTKH CTau.
OCHOBBI omebL - 9
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i1 00pabOTKH CcTaIH. '
I{BeTHBIE METAILIBI U oLl 0,1 9 0,5
9 " - 1 - - 10,6
CILIaBBI. OlIK-4.1 '
OIIK-5.1
ITopoKkoBsie 1 okl - 9 0,5
10 | KOMIO3ULIMOHHEIE OINK-4.1 - - - - 9,5
OIIK-5.1
MaTepHUaJIbl.
Hemerammnueckue oLl 0,1 9 0,5
11 " - - - - 9,6
MaTepHalbl. 825;11 '
VK-1.1
1 ODNEKTPOTEXHUYECKUE | iy ) ] ] ] 01 34 0,5 A
MaTepuabl. OIIK-4.1 '
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TexuHomnorus oLl - -
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MaTepHAaIOB '




Buabl yueoHoii paGoThI U UX TPY10€eMKOCTh, 4aChI

[}
] 3 =
= = §
S Ha3zBanue pa3aena s E KonTakTHasi padoTa npu } CaMOCTOSTeNLHAS
4 JTUCHHUILTNHBI g & MpoBeIeHUH YUeOHBbIX 3aHATHI 6 N
= (MO = E paooTa B 8
- MLyJ1st) 2z S 8
4 g = B T.4. B (hopme KOHTpO M -
Jlek Jlad Ip | npaxruueckoii | KCP Cp
MOArOTOBKH JIb
«["opsiuas 06paboTKa
METAJLIOB
CriocoObI ToTydeHust
METAJIOB.
» VK-1.1 -
14 Jluteiinoe oMKt 1 L ] ] 10 0,5 1os
IIPOU3BOJICTBO. OlIK-4.1 '
OIIK-5.1
VK-1.1
15 O6paboTKa METAIIOB |  ;peiy L 0,1 10 1 121
JTABJICHUEM. OIK-4.1 ) ) . '
OIIK-5.1
VK-1.1 -
16 CBapka METaJlIoB. oMKt 1 0,1 4 51
OIIK-4.1 - - - )
OIIK-5.1
VK-1.1 _
17 CriocoOsI cBapKu U OMK-L1 ) ) ] ) 10 0,5 105
pe3Ku METaljIoB. OlIK-4.1 '
OIIK-5.1
v VK-1.1 _ -
18 ITalixa MeTasIoB. OMK-L1 8 o
OIK-4.1 - - - -
OIIK-5.1
«O6padoTka VK-1.1 - 8
OIIK-1.1
KOHCTPYKLIMOHHBIX OIK-4.1
19 | marepuanoB pezaHueM» OIK-5.1 - - - - 0,5 8,5
OCHOBHBIE 2JIEMEHTHI
MPOIIeCCa PEe3aHMsL.
VK-1.1 -
20 duznueckas OMK-L1 ] ] ] ) 6 0,5 65
CYLIHOCTb pe3aHusl. OlIK-4.1 '
yHI p OIIK-5.1
VK-1.1
21 Meramnopexyiue oK1 0,1 8 0,5 86
CTaHKHMH. OIK-4.1 - - - - ,
OIIK-5.1
Jle3Buiinast YKL1 0,1 10 1
22 OIIK-1.1 1 1 _ _ 13 1
obOpaboTKa. OMK-4.1 '
OIIK-5.1
VK-1.1
’3 Abpa3uBHas Ol 1 . 01 6 0,5 86
obOpaboTka. OMK-4.1 ) ) ’
OIIK-5.1
CnenuanbHble METOJIbI YK-1.1 0,1 0,5
00paboTKH. OIIK-4.1 - - - - )
OIIK-5.1
KypcoBasn padora -
(mpoexT)
IIpomexxkyTounas - - - 02
arrecraunus: (3auer, - - - - 3’ 3
IK3aMeH) )
Hroro no - 183,8 9,5
8 10 - 1,2 ’ ’ 216
JAUCHHUILINHE!




5.2Pa3nesibl AMCHUILUIMHBI IO BHAAM ayIMTOPHON (KOHTAKTHOM) padoThl 1 GoOpMbI

KOHTPOJIsA
Buasbl yueOHbIX 3aHATHH
J‘j‘t_» Ne HaumeHnoBaHue (B uacax) DopMbl TEKYLIEr0 KOHTPOJIsA
n/u Kypca pasaena IuCHHIUTHHBI 13 JIP m3 ycIeBaemMocTu

1 1 BBenenue - -

2 1 CTpoeHre METaJlIoB, TectupoBanue
CBOICTBa METAJJIOB U - 2 - KostoxkBuym
CIJIABOB.

3 1 OCHOBBI TEOpUH 1 ) TectupoBanue
CILIIABOB. Konnoxsuym

4 1 KoHcTpyKiinoHHbIe 1 1 ] TectupoBanue
METAaJUIbI U CILJIABBI. Komnoksuym

S 1 HHCTpyMEeHTATbHBIC 1 TectupoBanue
CTaJli ¥ CIIJIaBBI. i i Komnoksuym

6 1 OCHOBBI TEOpHHU TecrupoBanue
TEPMHUYECKON - - KostokBuym
00paboTKH.

7 1 TexHomorus 1 Tectuposanue
TEPMHYECKON 1 - Komnoksuym
00pabOTKH CTaJIH.

8 1 OCHOBBI 1 TecTupoBanue
XUMHKO-TEPMHUECKOM - - KoutokBuym
00pabOTKHU CTaJIH.

9 1 [[BeTHBIC METAJLTBI U ] 1 ] TecrupoBanue
CIUIaBBI. Konnoxsuym

10 1 [TopomikoBbie U TectupoBanue
KOMITO3UITUOHHBIC - - - Kosoksuym
MaTepUaIbl.

11 1 Hemerannnaeckue Tectuposanue
MaTepHaIbI. ) ) ) KoIiokBiym

12 1 DIEeKTPOTEXHUYECKHE TectupoBanue
MaTepHabL. ) i i Kosoksuym
HTroro 3a 1 kypc 4 6

13 1 TexHomorus TectupoBanue
KOHCTPYKIIMOHHBIX KoutokBuym
MaTepHaoB
«["opstuas o6paboTka - - -

METAJLIOBY
Crioco6b! mosryueHust
METAaJUIOB.

14 1 Jluteitnoe 1 1 ) TectupoBanue
MIPOU3BOJICTBO. Kommoxksuym

15 1 O06paboTka METaJIJIOB 1 TectupoBanue
JIABIICHUEM. i KomnmoksuyM

16 1 CBapka MeTaJljIoB. - 1 i TectupoBanue
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Buap! yueOHBIX 3aHATHIA
Ne Ne HaumenoBaHue (B uacax) DopMbl TEKYLIEr0 KOHTPOJIsA
n/n Kypca pasaena IUCHUILIUHDI 13 P 3 ycneBaeMocTH
Konnoksuym
17 1 CriocoObl CBapKH U TecrupoBanue
PE3KU METAaJIIOB. ] ] ) Kosmmoksruym
18 1 [Taiika MeTa/LIOB. Tectuposanue
] ) ) Komnoksuym
19 2 «O06paboTka TectupoBanue
KOHCTPYKIIMOHHBIX Komnnoksuym
MaTE€pUAIIOB PE3AHUEM - - -
OCHOBHBIE 3JIEMEHTBI
rpouecca pe3anus.
20 2 dusnyeckas CynHoOCTb ) ) ) TectupoBanue
pe3aHus. Komnmoxsuym
21 2 Meraopexyiue TectupoBanue
CTaHKHU. Komnmoksrnym
22 2 Jle3BuitHas 006paboTKa. 1 1 i TectupoBanue
Komnoksuym
23 2 AOpazuBHas 1 1 ) TectupoBanue
00paboTKa. Kosoksuym
24 2 CrenuanbHble METOIBI - Tectuposanue
00paboTKH. i i Komnoksuym
HToro 3a 2 kype 4 4 -
HUTOI'O: 8 10 -
5.3 JlaGopaTopHble padoThl
Ne Homep kypca HaunmeHnoBanue HaumenoBanmue 1adopaTopHoi KO‘]_I:;:ESBO
u/n pa3iesia TUCHUILIHHBI padoThI
1 CtpoeHne METaIIOB, JLp.Nel.  OcHoBHBIE MEXaHWYECKHE 2
1 CBOIICTBAa METAIUIOB U cBoiictBa. OrmpeneneHne TBEPIOCTH
CILJIABOB. METaJIOB
2 1 OcHoBbl Teopuu cruiaBoB. | JI.p.Ne2. Hwnarpamma COCTOSIHUS 1
CIJIABOB JKEJI€30 - IEMEHTHUT
3 1 KoncTpyknuonHsle JL.p.Ne3. MukpoaHain3 yriepoaucThIX 1
METaJUTBI U CIUIABBI. cTajieil B paBHOBECHOM COCTOSTHHU
JL.p.Ne4. MukpoaHaiu3 9yryHOB
4 1 Texnonorus Tepmudeckoit | JL.p.NeS. Tepmuueckast o00paboTka 1
00pabOTKH cTalu. YIJIEPOAMCTHIX CTaJlel
5 1 LBeTHBIE METAIITBI U JL.p.Ne6. MukpoaHanu3 BETHBIX 1
CTIJIaBBL. METAJUIOB U CIIABOB
Hroro 3a 1 kype: 6
6 2 Jlureiinoe npoussoactso. | JI.p.Ne7.JIuteiinbie  nedexktsr B 1
OTJIMBKAX M METOJIbl KOHTPOJISI OTJIMBOK.
7 2 CBapka MeTaJioB. JLp.Ne8 Knaccuduxanus 1 MapKupoBKa 1
CBApPOYHBIX AIICKTPOIOB.
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KoanuectBo

No Homep kypca HaumeHoBaHue HaumeHoBaHue J1adopaTopHOii 4ACOB
w/m pasaea TMCHMILINHBI padoThI
JLp.Ne9.Ctpoenne cBapHBIX MBOB. X
JIEeQEKTHI.
8 2 «O6paboTka JL.p.Ne10 UuCcTpyMEHTAIBHBIC 1
KOHCTPYKITHOHHBIX Matepuanbl. Beioop marepuanoB s
MaTepHajIoB Pe3aHUECM)» JIe3BUHHOM 00pabOTKU
JlesBmitnas oOpaboTka
9 2 «O6paboTka JL.p.Nell AGpa3uBHBIC MaTEPHAJIbI 1
KOHCTPYKIMOHHBIX JL.p.Ne12 Brnusaue 31eMeHTOB
MaTepHajoB pe3aHUuEeM» npoliecca pe3anus Ha MIepoXoBaToCcTh
AOpasuBHas 00paboTka | 0OpaboTaHHON MOBEPXHOCTH
HToro 3a 2 Kkypc: 4
Hroro: 10

6 IlepeueHb y4eOHO-METOIUYECKOT0 00ecTieYeHus VIS CAMOCTOSITeIbHOI padoThI
00y4aroIuXCcH M0 JUCHUIJINHE

6.1 Buabl camocrositeibHOM padoTsl o0yyaromuxcs (CP)

Ne
n/n

Ne kypca

HaumenoBanue pa3aeiia IMCIUIIVIMHBI

Bunslr CP

Bcero
JacoB

1 CTpOGHI/IC MCTAJlJIOB, CBOMCTBA METAJIJIOB U CILJIABOB.

IToaroroBka k
KOJUIOKBUYMY
IToaroroBka k
TECTUPOBAHUIO

1 OCHOBBI TEOPHH CIIJIABOB.

IToaroroBka x
KOJUIOKBUYMY
IToaroroBka k
TECTUPOBAHUIO

1 KoHCTpyKIIMOHHBIE METAIIIIBI U CILJIABHI.

IToaroroBka k
KOJUTOKBUYMY
IToaroroBka k
TECTUPOBAHUIO

1 I/IHCTPYMGHTB.HLHLIC CTaJIn M CIIJIaBBbI.

IToaroroBka x
KOJUTOKBUYMY
IToaroroBka k
TECTUPOBAHHUIO

1 OCHOBBI TEOPUH TEPMHUIECKON 00pabOTKH.

IToaroroska x
KOJUTIOKBUYMY
IToaroroBka x
TECTUPOBAHUIO
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Ne kypca

HanmeHoBaHMe pa3jiesia IMCHUILIAHBI

Bunni CP

Bcero
JacoB

1

TexHonorus TepMudeckoit 00paboTKu cTasu.

IToaroroBka x
KOJUIOKBUYMY
IToaroroBka k
TECTUPOBAHUIO

OCHOBBI XUMHUKO-TEPMUYECKON 00pabOTKH CTaIH.

IToaroroBka k
KOJUIOKBUYMY
IToaroroBka x
TECTUPOBAHUIO

]_IBCTHBIC METaJlJIbl U CIIJIaBHI.

IToaroroBka x
KOJUIOKBUYMY
IToaroroBka k
TECTUPOBAHUIO

HOpOH_IKOBBIe U KOMIIO3UIIHOHHBIC MaTCpUaAJIbI.

IToaroroBka k
KOJUIOKBUYMY
IToaroroBka x
TECTUPOBAHUIO

10

Hemerannuueckue MaTCpHabl.

IToaroroBka k
KOJUIOKBUYMY
IToaroroBka k
TECTUPOBAHUIO

11

DNEeKTPOTEXHUUYECKNE MaTepUabI.

IToaroroBka x
KOJUIOKBUYMY
IToaroroBka k
TECTUPOBAHUIO

3,4

CamocTosiTeJbHast paﬁoTa IMPpH MOATOTOBKE K 3aqéTy, 4acoB

3,8

HUTOI'O yacoB 3a 1 kypc

97,2

12

TexHOoN0THS KOHCTPYKIIMOHHBIX MaTepHajIoB
«["opstuast 06paboTKa METAITIOB)»
Crnoco0bl MOITy4eHNsT METaJLIOB.

IToaroroBka x
KOJUIOKBUYMY
IToaroroBka k
TECTUPOBAHUIO

13

JInTentHOE POU3BOJCTBO.

IToaroroBka x
KOJUTOKBUYMY
IToaroroska x
TECTUPOBAHUIO

10

14

O0paboTka METAIJIOB IAaBICHUEM.

IToaroroBka k
KOJJIOKBUYMY
IToaroroBka k
TECTUPOBAHUIO

10

13




n/n

Ne kypca

HanmeHoBaHMe pa3jiesia IMCHUILIAHBI

Bunni CP

Bcero
JacoB

15

2

CBapka MeTaJljIoB.

IToaroroBka x
KOJUIOKBUYMY
IToaroroBka k
TECTUPOBAHUIO

16

CriocoObl CBapKU U PE3KU METAJLIOB.

IToaroroBka k
KOJUIOKBUYMY
IToaroroBka x
TECTUPOBAHUIO

10

17

Tlaiika MeTas1OB.

IToaroroBka x
KOJUIOKBUYMY
IToaroroBka k
TECTUPOBAHUIO

18

«O06paboTKa KOHCTPYKIITMOHHBIX MaTepUajIoB
pe3aHuemM»
OcHOBHbBIE 2JIEMEHTHI IIPOIECCa PE3aHUsL.

IToaroroBka k
KOJUIOKBUYMY
IToaroroBka x
TECTUPOBAHUIO

19

duznueckas CYIIHOCTB pE€3aHUs.

IToaroroBka k
KOJUIOKBUYMY
IToaroroBka k
TECTUPOBAHUIO

20

Mertaimopexxyine CTaHKH.

IToaroroBka x
KOJUIOKBUYMY
IToaroroBka k
TECTUPOBAHUIO

21

Jle3BuitHas oOpaboTKa.

IToaroroBka k
KOJUIOKBUYMY
IToaroroBka x
TECTUPOBAHUIO

10

22

Abpa3uBHas o6padoTKa.

IToaroroska x
KOJUTOKBUYMY
IToaroroBka k
TECTUPOBAHUIO

23

CrenanbHble METOJIBI 00PAOOTKH.

IToaroroBka k
KOJUTOKBUYMY
IToaroroska x
TECTUPOBAHUIO

6,4

CamocTtosiTesibHasi pa00oTa IPH NOATOTOBKe K IK3aMEHY, YaCOB:

5,7

HToro yacos 3a 2 kypc:

96,1

UTOro

193,3

14




6.2 MeToanueckue ykazanusi (J1J1s1 CAMOCTOSITEIbHOH PadoThI)

JI71st caMOCTOSATETLHOTO U3YUYCHHS MAaTEPHUATIOB IO TUCIUTIINHE «MaTepuanoBecHUE U
TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB)» OOYy4alomuecs MOTYT BOCIOJIb30BATHCS
CIENYIONMMU aBTOPCKUMHU MeTonudeckumu ykazanusmu: Comkas, .M. Meroanueckue
yKa3aHUs K BBIMOJHEHUIO KOHTPOJBHBIX PAa0OT Mo aucnuiuinHe «MarepuaioBeneHue u
TEXHOJIOTHS KOHCTPYKIITMOHHBIX MAaTEPUAJIOBY [ DJIIEKTPOHHBINA pecypc|: METOA. yKa3. ISl CTY/I.
3a04H. (. 00y4. Hanp. oar. 110800.62 «Arpounxenepus» (npod. «TexH. cepruc B AIIK»,
«Mamunabl U 00opyA. B arpoOu3Hece», «IINEKTPOTeXH-UM U 3ekTpood-e¢ B AIIK) /
N.M.Corukas. — DnektpoH. naH. — Spocnasib, PI'BOY BO Apocnasckas 'CXA, 2014. — 72
C. // DeKTpOHHAs onoIMoTEKA SITCXA. - Pexum JOCTYyTIA:
https://biblio-yaragrovuz.jimdofree.com/3/1eKTpOHHbBIN-KaTAIOT/, TPEOYETCS aBTOPU3AIIHS.

Opmos, I1.C. Onpezenenne MEXaHMYECKUX XapaKTEPUCTUK OPTaHUYECKUX MOTUMEPHBIX
MaTepuaioB. YuUeOHO-METOJUYECKOe IMocoOue it OO0ydaromuxcs IO HalpaBlICHUIO
noAarotoBku 35.03.06 «ArpouHxkeHepus» [INEKTPOHHBIN pecypc]: yueOHO-METOAUYECKOe
nocooue / II.C.OpnoB, U.M.Comxkas. — OnexkTpoH. gaH. — SApocnasis, ®I'bOY BO
SIpocnaBckas 'CXA, 2020. — 134 c. // DOnextponnas Oubmuotexka AI'CXA. — Pexum
JOCTYyTIA: https://biblio-yaragrovuz.jimdofree.com/351ekTpoHHbBIN-KaTaIOT/, TPpEOyeTCs
aBTOPH3AITHI.

7 ®OoH/I O1IEHOYHBIX CPEACTB /I MPOBeAeHHUs TeKYIleid U MPOMeKYTOUHOM aTTecTalun
00y4aromuxcs no JMCUUIINHE

@DoH/ OIEHOYHBIX CPEACTB MO JUCHUIUIMHE «MaTtepualioBeieHUEe W TEXHOJIOTHS
KOHCTPYKIITMOHHBIX MAaTEPUATIOB»— KOMIUIEKT METOANYECKUX U KOHTPOJIHHO U3MEPUTEIbHBIX
MaTepualioB, MpeAHA3HAUYEH JJIsl OLICHUBAHMS YPOBHA C(HOPMUPOBAHHOCTH KOMIIETEHIIUMA
VYK-1.1, OIIK-1.1, OIIK-4.1, OIIK-5.1 Ha pa3HbIX CTagusix OOyYEHUS HA COOTBETCTBHE
WHJIUKATOPaM JOCTHKECHUSI KOMITETECHIUH.

@DoH/T OLIEHOYHBIX CPEJICTB BKJIHOYAET KOHTPOJIbHBIE MaTepHuaibl JJisi MPOBEICHUS
TEKYIIIET0 KOHTPOJISl YCIIEBAEMOCTH U IMTPOMEKYTOUYHOMN aTTECTAIMH 0 3aBEPIICHUIO ITepUoia
oOydeHwus.

Texymmuii KOHTPOJIb YCIIEBAEMOCTH OOECIEYMBAET OIEHUBAHHE XOJa OCBOCHUS
JTUCITUTUTMHBI U TIPOBOJUTHCS B BUJIE KOMITBIOTEPHOTO HJIA OJIAHOYHOTO TECTHPOBAHUA.

[IpomexyTouHast aTTecTaldsi MMEET LEJIbI0 ONpPENeNIUTh CTENEHb JOCTHUKEHUS
3aIJIaHUPOBAHHBIX PE3YJITATOB OOYYEHUS M0 MUCHIUIUIMHE 33 OMNpPENeNICHHBIN IMepruo
obyuenus (1,2 Kypchl), u mpoBoanuTcs B popme 3aueta (1 Kypc) 1 sk3amena (2 Kypc).
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7.1 IlepeyeHb KOMIIETEHIIMIA ¢ YKA3aHUEM 3TANoB uX (opMupoOBaHMs B mpouecce
ocsoenus OIIOII BO

Ne kypca

Jtanbl GOopMHUPOBAHUSA U NPOBEPKH YPOBHS C(hOPMHPOBAHHOCTH KOMIIETEHIHII 110
JMCHUILIMHAM, TPaKTHKaM B npouecce ocsoenusi OINOII BO

YK-1 — Cnocoben ocyuiecmename nouck, KpumudecKuil AHAIU3 U CUHmMe3 UHPOpMayuu, nPUMEHAMy
CUCMEMHBLIL ROOX00 013 PeuleHUsl NOCMAB/IEHHBIX 3A0aY
VYK-1.1 - Ananusupyem saoauy, évidenss ee 6azosvie cOCasiAIOWUe, OCYUECMEIAen 0eKOMNOZULUIO 3a0aYl

1 HauepTrarenpHasi reoMeTpus
1,2 MarepuajioBeieHHe H TEXHOJOTHs KOHCTPYKIMOHHBIX MATEPHAJIOB
1 WmxenepHas rpaduka
2 dunocodpus
2,3 HNudopmarnka u nnpoBbie TEXHOJIOTHH
2 Teopusi MaIIMH ¥ MEXaHU3MOB
2 OCHOBBI HAYYHBIX UCCIICIOBAaHHI B MHKEHEPUHU
2 [lmaHupoBaHMe SKCIIEPUMEHTA
5 BeimosiHeHUE U 3a1UTa BHITYCKHON KBAJTM(HUKAIIMOHHON paboThI

OIIK-1 — Cnocoben pewiams munoeuvie 3a0auu npopheccuoHaIbHOU OeaAmeabHOCMU HA OCHO6e 3HAHUIL
OCHOBHDBIX 3AKOH06 MAMEMAMUYECKUX U eCMECEEHHbIX HAYK C NPUMEHEHUeM
UHPOPMaAYUOHHO-KOMMYHUKAUUOHHBIX MEXHOI02UTL

OIIK-1.1 - /lemoncmpupyem 3nanue 0CHOGHbIX 3AKOHO8 MAMEMAMUYECKUX, eCHIECNEEHHOHAYYHBIX U
00wenpogeccuoHaIbHBIX OUCYUNTIUH, HEOOXO0OUMBIX OJ18 PEULICHUS MUNOGHIX 3A0ay 8 00J1ACHU a2POUHIICCHepUU

1 Xumus
1,2 MaremaTuka
1,2 dusnka
1,2 MatepuajioBegeHHe M TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MATEPHAJIOB
2,3 WNupopmaruka u 1uppoBble TEXHOIOTUN
2 MeTpounorusi, CTaHAapTH3AIUS U CepTHPUKAIUS
3 ['mapasimka
1 TeopeTnueckas MexaHHKa
4 TemmorexHnka
1 O3HaKOMHUTEbHAS MPAKTHKA (B TOM YHCIIE TIOTYYSHUE IEPBUIHBIX HABBIKOB
HAyYHO-UCCIIEeIOBATENLCKON PabOTHI)
3,4 TpakTopbl W aBTOMOOMIN
3,4 CeNnbCKOX03SHCTBEHHBIC MAITUHEI
3 MarnmHbI 1 000pYJI0BaHHE B )KUBOTHOBOJICTBE
5 BrinmonHenue v 3amuTa BBIMTYCKHON KBATH(PUKAITMOHHON pabOThI

OIIK-5 — Cnocoben yuacmeosams 6 npogedeHuu IKCHEPUMEHMATIbHBIX UCCEO006AHUIL 6
npogheccuonanvholl desamenvbHOCHMU

OIIK-5.1 - I1o0 pyxoeoocmeom cneyuanucma 6osee 6biCOKOU KEANUDUKAUUL YUACMEYem 6 NPOGeOeHUU
IKCnEPpUMEHMAIbHbIX ucciedosanuil 6 oonacmu azpounIicenepuu

1,2 MatepuajioBegeHHe U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MATEPHAJIOB
1 OCHOBBI TPOU3BOJICTBA IMPOTYKITUU PACTCHUECBOJICTBA
3 MeTtponorus, cTaHAapTU3alUs U CepTUDUKALINS
3 I'mapaBnuka
4 ABTOMaTHKA
1 Teopernueckasi MEXaHHMKa
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Jrtanbl GOpMHPOBAHHSA M IPOBEPKH YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIMI 110

Ne kypea JMCHUILIMHAM, TPaKTHKaM B npouecce ocsoenusi OINOII BO
2 Teopus MallliH ¥ MEXaHU3MOB
3,4 TpakTopbl W aBTOMOOMIN
3,4 CenbCKOX03ICTBEHHBIE MAIIIMHEI
5 TomImBo U cCMa304HbIE MaTEPUAIIBI
3) Hayuno-uccnenoBarenbckas pabora
3) BrinonHenue u 3anmra BeITYCKHON KBAIM(UKAITMOHHONW PaOOTHI

OIIK —4 - Cnocoben peanuso6b16ams cogpemennble MexXHOI02UU U 060CHOBLIGAMb UX NPUMEHEHUE 6
npogheccuonanvnoil deamenvHocmu

OIIK-4.1 - Hcnonvsyem mamepuaibl HaQyuHbIX UCCE006AHUIL RO COBEPULEHCINEOBAHUIO MEXHOI02ULL U CPEOCHE
MeXaHU3ayuU cejlbCKOX03UCHBEHHO20 NPOU3800CHI8A

1,2 MaTtepuajioBe/ieHHe M TEXHOJIOTHsI KOHCTPYKIIMOHHBIX MaTepPHaJIOB
4 ABTOMaTHKA
2,3 HNudopmarnka u nndpoBbie TEXHOJIOTHH
1 OCHOBBI IPOU3BO/ICTBA NPOJYKLIMU PACTEHUEBOJICTBA
2 KomnproTepHoe MpoeKTHpOBaHHe
34 TexHoIOoTHsI peMOHTa MaITuH
5 OKcIulyaTalus MallMHHO-TPAKTOPHOI'O MapKa
1 O3HakoMHTENbHAS TPAKTHKA (B TOM YHCIIE MOTYyYCHHUE TIEPBUYHBIX HABBIKOB
HAY4YHO-MCCIIEJOBATEIbCKON paboThl)
3) BrinonHenue u 3anmra BBITYCKHON KBAIM(UKAITMOHHONW PaOOTHI

17
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7.2 Onucanme mnoka3zatejedl M KpUTepUEeB OLEHUBAHMS KOMIETEHIMH HA Pa3IMYHBLIX 3Tamax MX
(popMupoBanus, onucaHue NKaJ OLeHUBAHUSA

CooTBeTCTBHE ypOBHeﬁ 0CBOCHHUS KOMIIETCHUUH IVIAHUPYEMBIM
pe3yJabTaTam oﬁyqe}mﬂ H KPUTECPUAM UX OLICHUBAHUSA

Komnerenuuu Wnankatop —
HU3KHH
noctukenuss |OOpasoBaTeJbH .
Dopma . . HUKe CpeAHero (moporosBblit
KOMIIETEHIIMHU | ble TEXHOJIOTHH BBICOKHUH CpeTHui .
OLICHOYHOI'0 (moporossblif) YPOBeHb He
(nnanupyemsle |popMupoBaHus
pe3ynbTaThl | KOMIETeHIHH cpercrba AOCTHIHYT)
Kon| ¢popmyauposka IxaJbl OHeHUuBAHUS
o0y4eHus)
HEYAOBI./ HE
OTIMYHO/3a4TEHO | XOPOILIO/3aUTECHO | YJOBJ./3a4TEHO
3a4TEHO
1 2 3 4 5 6 7 8 9
YK-1|Cnocoben 3naem: B nonmHOM 3Haem: OCHOBHBLC 3naem: B(He 3naem:
OCYIICCTRIATE 00BeMe METOINKY 0 I/ICMI).I — MHHHUMAaJIbHOM OCHOBHBIC
nouck, kpurtuaeckuit| VK-1.1 - WJI-1 ToncKa 1/11:1 FNS— 00BbeME  MPHUEMBI | TIPHEMBI TIOMCKA
aH?;m W CHHTES| Haxozmt " uHpOpMAaIUK Ymee}:n TIOMCKa uHpopMaIUH
HH(POpMaLun .
o HMEH;I; ’ KpUTHYCCKH Ymeem: HPOBOTHTE AHATHS nHpopManuu He ymeem:

P o aHaIu3upyeT IpaMOTHO p . Ymeem: B MIPOBOJINTH aHAIN3
CUCTCMHBIM IIOAXO[ HOJ'Iy‘-IeHHOI/I >
s pemers nHpopmManuo, TPOBO/IUTD AHANM3| (popmaIH, HO ¢ HETIOJTHOM 00beMeE |TTOITyIeHHOM
TOCTABIIEHHEIX HEOOXOUMYIO TOJIYYE€HHOMN p ’ MPOBOJUTH aHAN3 | KHGOPMAIMH

HeJloYeTaMu .
3a1a4 At pemcHuA uH(pOpMAaIIU Buadeem: TOJIYYEHHOU He ¢naoeem:
HOCTABJICHHOU Bnaoeem: B ) nH(popManmH 0a30BBIMH
0a30BbIMU
3a/1a9m eKIIH MOJTHOM 00beMe Bnaoeem: HaBbIKAMHU
3HaTh: JICKIHH, KOJUIOKBUYM, |HABBIKAMH IIPH HABBIKAMH 0a30BbIMU CLICHUS
M MPAKTUYECCKUE yM; P peleHus P
€TOOUKY W3, peuieHnn HaBBIKaMU CTaHJAPTHBIX
u CTaHIapPTHBIX
TIOMCKa TECTUPOBaHHE, |TOCTABICHHBIX penieHus 3amaqy
nabopaTopHbIe 3amaq
uHpOpMAITIH 3a4eT, YK3aMeH |3amad Tonumdem: CTaH/IapPTHBIX
Ymers: SaHATHA Cnocooen: BasKHOCTE ) 3aaq
IpoBoanTs anamm3 [IpoBonuth
. TIOUCKaA,
T10JTydeHHOI 'pamMoTHO KPUTHYECKOTO
uHpopmaryu MOUCK, aHAJIN3 aganma
Burazers: uHpopMaILt, WHPOPMAIIUH [TPH
Hagpikamu MPUMEHSTH pMatiiv ip
. peleHnn
peLeHus CUCTEMHBIH
. CTaH/IapTHBIX
TOCTaBIICHHON MOAXON ISt 3714 B
CIICHUS
safladn p npodeccuoHanbH
MOCTaBJICHHBIX

3aJga4

OU JIEeATEIBHOCTH
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CooTBeTCTBHE ypOBHeﬁ 0CBOCHHUS KOMIIETCHUUH IVIAHUPYEMBIM
pe3yJabTaTam oﬁyqe}mﬂ H KPUTCPUAM UX OLICHUBAHUSA

Komnerenuuu WHauKaTop _
HU3KHI
noctukenuss |OOpasoBaTeJbH .
®opma . . HUKe cpeaHero | (MmoporoBblIi
KOMIIETEHIIMH | bie TeXHOJOTHH BBICOKHIA cpeaHuii .
OLICHOYHOI'0 (moporossblif) YPOBeHb He
(mnanupyembie |GpopMupoBaHus
pe3yJabTaTtel | KOMIETEHIHH cpeactea AOCTUrHYT)
Kox| ¢opmyaunposka oGyuenHs) IlIkanbl oneHUBaAHNSA
HEYyJIOBI./ HE
OTJIMYHO/3a4YTEHO | XOPOIIO/3a4TEHO | YIOBII./3a4TEHO
3a4TEHO
1 2 3 4 5 6 7 8 9
OIIK | Cnioco6en  pemats| OITK-1.1M/1-1 3naem: B NOIHOM |3Haem: OCHOBHbIE|3Haem: B(He 3Haem:
-1 |manosere 3ajadu|  JleMOHCTpHPYeT 00beMe OCHOBHBIE |3aKOHBI MHHHAMAJIBHOM OCHOBHBIC 3aKOHBI
NPOECCHOHATLHOM | 3HaHHE OCHOBHBIX 3aKOHBI MaTeMaTHYECKHX |0ObeME OCHOBHBIE | MATEMATHIECKUX
ACATCIIBHOCTH  Ha 3aKOHOB MAaTEMATUYECKUX |M  E€CTECTBEHHBIX | 3aKOHBI U  €CTECTBEHHBIX
OCHOBE 3HAaHUU
MATCMATIMCCKHX, U €CTECTBCHHBIX |HAyK MaTeMaTHYECKUX |HayK
OCHOBHBIX 3aKOHOB €CTCCTBCHHOHAYYH
MATEMATHYCCKIX 1 X HayK Ymeem: A  €CTECTBEHHBIX
€CTECTBEHHBIX HAYK| 0fIIEIpOdeccHoH Ymeem: HCIIOIb30BaTh HayK He ymeem:
c MpUMEHeHHeM ATBHBIX UCTIONIb30BaTh  B|OCHOBHBIE 3aKOHBI HCIIOJIb30BaTh
MHDOPMAIMOHHO-KO | jucITIIHH, MOJTHOM ~ 00beMe|MaTeMaTHIECKuX | Ymeem: OCHOBHBIE 3aKOHBI
MMYHHUKAIIMOHHBIX | HeOGXOMMMBIX IS OCHOBHBIE 3aKOHBI|HM €CTECTBEHHBIX | HCIIOJIB30BAThH MaTeMaTHIECKUX
TEXHOJIOTUH PCLICHIA THTIOBBIX | MaTeMaTHYECKUX |HayK JUIS PELIEHHS | OCHOBHBIE 3aKOHBI [M €CTECTBEHHBIX
JIEKITUH
3a/1a4 B 0071aCTH T, M €CTECTBCHHBIX |THIOBBIX 33/1a4, |MaTeMATHYECKUX |HAYK JUIS PEIIEHHS
arpoutkenepun  ([TPAKTHICCKHAC KOJUIOKBHyM, |HAYK 1S PEIICHNS | HO C HE/IOUCTAMH |1 €CTECTBCHHBIX | THIIOBBIX 33124
. b
3HaTb: 3aHATHA, W13 TUIIOBEIX 33134 |Bnadeem: Hayk i petuenvs | He enadeem:
2
OcnoBble 3aK0Hb | TAOOPATOPHBIE TeCTHpOBAHHE Bnaoeem: B|6a30BbIMHU THUIIOBBIX 33734, |0a30BbIMU
b
CCTECTBCHHORAYIH| haGOTHI, 3auer. sKzamen |TOTHOM  00BbEME | HABBIKAMH HO C HEJIOYETAMH | HABBIKAMH
BIX TUCLUIUINH >
CaMOCTOSITCIILH peleHueM pelIeHns Bnaoeem: peleHus
Vare as pabora THITOBBIX 3a]ay B|THIIOBBIX 3aJia4 B |0a30BBIMH THUITOBBIX 3a/1a4 B
MeTh:
TTorMoHsreE arpOMHKEHEPHH ¢|arpOMHKEHEPUH ¢ | HABBIKAMU arpoOUHKEHEPHU
OCHOEHLIG 3AKOHbI NPUMEHCHUEM NPUMCHCHUEM pe]_]_[eHHS{
eCTECTBEHHONAYH MH(OPMAIMOHHO-KO | HH(POPMALIMOHHO-KO | THITOBBIX 321249 B
BIX JIUCIUILINH B MMYHUKAIIMOHHBIX MMYHHUKaITUOHHBIX anOI/IH)KeHepI/II/I
TEXHOJIOTUI TEXHOJIOT Ui
npodeccuoHaIbHO
il ZesITeNbHOCTH Cnocoben: Honumaem:
penaTb TUIOBBIC Ba)KHOCTL
Baaners: 3aj1aqu rpaMOTHOTO
Hapbikam po(eCcCHOHANBHOR |perntenus
MPUMEHEHUS IIGSITGJ'IBHOCTI/IUHa TUIIOBBIX 3a1a4 B
OCHOBHBIX 3aKOHOB OCHOBC 3HAHHH ArpOMHKEHEPHHY C
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CooTBeTCTBHE ypOBHeﬁ 0CBOCHHUS KOMIIETCHUUH IVIAHUPYEMBIM
pe3yJabTaTam oﬁyqe}mﬂ H KPUTCPUAM UX OLICHUBAHUSA

Komnerenuuu Wnankatop v
HU3KHHT
noctukenuss |OOpasoBaTeJbH .
Dopma . . HUIKE CPeJHero (moporosBblit
KOMIIETEHIIUH | ble TEXHOJO0rMH BBICOKMH cpeanuii .
OLICHOYHOI'0 (moporossblif) YPOBeHb He
(nnanupyemele |popMUpoBaHUS
pe3yJIbTaThl KOMIIETEHI[M U cpeacrea AOCTUIHYT)
Kon | ¢popmyanposka IIkajbl oneHMBaHNUs
o0ydeHmMsI)
HEYyJIOBI./ HE
OTJIMYHO/3a4YTECHO | XOPOIIIO/3aYTCHO | YAOBI./3a4TCHO
3a4TCHO
1 2 3 4 5 6 7 8 9
€CTCCTBCHHOHAYYH OCHOBHBIX 3aKOHOB |IIPUMCHCHUEM
bIX JTUCHHUIUINH B MaATEeMAaTHUYCCKUX U I/IH(bOpMaIlI/IOHHO-KO
HpO(l)eCCI/IOHaJ'H)HO €CTCCTBCHHBIX HAYK | MMYHUKAIITMOHHBIX
171 JCATCIIbHOCTH C [IPUMCHCHUECM TEXHOJIOTUH
“H(POPMAIOHHO-KO
MMYHHKAITMOHHBIX
TEXHOJIOTHI B
MOJIHOM 00BeMe

OIIK | Cnocoben OIIK-4.1 WMA-1 3naem: B TIOTHOM | 3paem: OCHOBHBIC | 3HaAem: B|He 3naem:

-4 pCaIM30BbIBATL Hcnonssyer o0beMe COBPEMEHHBIE MUHUMAJIbHOM COBPEMEHHEIE
COBPCMCHHBIC Matepualbl COBPEMECHHBIC TeXHOJIOIMH o0BeMe TEXHOJIOTHH
TeGXHOJ'IOFI/II/I W | Hay4dHBIX TECXHOJIOTUU Yueem: perarb COBPEMCHHBIC He ymeem:
OOOCHOBBIBATh nux i

HMCCJICA0BAHUHN 110 Vmeem: 3271441 110 TEXHOJIOTMU HCIIOJI30BaTh
TMPUMCHCHUE B COBEPHICHCTBOBAH HUCIIONB30BATh YMeem . MaTepualibl
po(ECCHOHANBHOM |HMI0 TeXHONOTHIl U HCTOJIB30BATL . HAY4YHbBIX
ESTENbHOCTH cpencTs MaTepHuabl MaTepuasIoB HCIIONB30BaTh pConenoRAHIH o
MEXaHU3aLUN HayqHbIX Hay4HbIX MaTCpHaJIbl
o . COBEPILLIECHCTBOBAHU
cenbckoxossiicTae |JICKINH, KOJUIOKBUYM, |HCCJICIOBAHUN B |yccrieioBaHuM o |HaydHBIX 10 TEXHOMOHi
HHOTO NPaKTUYCCKHE N3, TIOJIHOM O0BEME | coBepIIIeHCTBOBAH | ICCIIEIOBAHMH B He enadeem:
TPOU3BOJACTBA 3aHATHS, TECTUpOBaHue, |10 IO TEXHOJIOTHH, | HETOIHOM 00beme 6a30BEIMU
C3H3TB: CaMOCTOSATEIbH 3a4eT, COBCPLICHCTBOBAH | o ¢ HepqoueTamu |0 HABLIKAMMH
OBPEMEHHBIE i .
p as pa60Ta 3K3aMEH MO TEXHOJIOTUN Braoeem: COBepHIeHCTBO]EaH NpHUMeHeHust
TEXHOJIOTHH Bnaoeem: Ga30BBIMU HIO TEXHOJIOTHH
COBPEMEHHBIX
HaBBIKAMU HABBIKAMU Bnaoeem: N
v . TEXHOJIOTUM B
M€Thb. MIPUMEHEHUS IpUMEHeHHs 0a30BEIMHI
Hcnons3oBath IIPOMU3BOJACTBECHH
COBPEMEHHBIX COBPEMEHHBIX HaBBIKAMH I10 o
Marepuaibl N OH JIeSITENbHOCTH
TCXHOJIOTHUHU B TEXHOJIOTUU B MMPUMCHCHUTIO
Hay4HBIX
. MMPOU3BOJICTBCHH COBPEMEHHBIX
HCCIeNnOBAHHH TIO [v) 1 HIBOI/ISBO,Z[CTBGHH Y E
COBEpILIEHCTBOBAH O ACATCIIBHOCTH |oM aesaTeabHOCTH |TCXHOJIOIMH B
N — P PELLICHAN THonumaem: MPOU3BOJICTBEHH
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CooTBeTCTBHE ypOBHeﬁ 0CBOCHHUS KOMIIETCHUUH IVIAHUPYEMBIM
pe3yJabTaTam oﬁyqe}mﬂ H KPUTCPUAM UX OLICHUBAHUSA

Komnerenuuu Wnankatop ~
HU3KHH
noctukenuss |OOpasoBaTeJbH .
Dopma . . HHKe cpeaHero | (mMoporoBbIi
KOMIIETEHIIMHU | ble TEXHOJIOTHH BBICOKHUH CpeTHui .
OLICHOYHOI'0 (moporossblif) YPOBeHb He
(nnanupyemele |popMUpoBaHUS
pe3ynpTaThl | KOMIETeHIHH cpercrba AOCTUIHYT)
Kox| ¢opmyaunposka IIKaJIbl OLEHHBAHMS
o0ydeHmMsI)
HEYyJIOBI./ HE
OTIIMYHO/3a4TEHO | XOPOILIO/3aUTEHO | YJOBI./3a4TEHO
3a4TEHO
1 2 3 4 5 6 7 8 9
HecTaHIapTHHIX  |BaxHocThb Oif AEATEILHOCTH
Baanets: 3amaq BEIOOpa
Hasbixamu Cnocoben: TEXHOJIOTHI B
TPUMCHCHMS Bri6pats u npogeccnoHanbH
COBPCMCHHBIX 000cHOBaTh Ol IeATEeIbHOCTH
TCXHOJIOTHH B HpUMeHeHHe TIpY pelleHun
[POH3BOJICTBEHHO
N CIJIOKHBIX CTaHIapPTHBIX
U NCATCIIbBHOCTU o
TEXHOJIOTHI B 3aga4y
npoecCHoHabH
0l 1eATEebHOCTH

OIIK | CniocoGen OIK-5.1 -1 3naem: B TIOHOM | 3, 0o+ ocroubie | SHAEM: B(He 3naem:

"5 |yuacTsoBath B(Ilox o0beme COBpEMeHHbIE MHHAMaJIbHOM KIIACCHYECKHUE U
pOBENCHIH PYKOBOJCTBOM KIACCHYECKHE | oypion o0BeEME COBPEMEHHBIC
KCTICPHMCHTATIBHEL | CrietHaicTa COBpPEMEHHBIE \Y% : COBpPEMEHHBIE METO/Ip
X HCCIIEIOBAHUH B |Gosee BEICOKOM meem. HCCIIEIOBaHUSA

. METOJIBI ICTIONB30BATE METO/IBI
HpO(I)eCCI/IOHaJ'ILHOI/I KBaJ'II/I(l)I/IKaLII/II/I He y meem:
WCCTIEIOBAHUS KIaccHyeckre i | ACCIIEI0BaHHST
ACATCIbHOCTH Y4acTBYET B JIEKIIUH, HCIIOJIb30BAaTh
TPOBE/ICHNH Yueem: COBPEMEHHBIE Ymeem:
poBet MPaKTIICCKIE HICTIONB30BaTh HICTIONB30BaTh Kraccaeckue 1
OKCIICPUMCEHTAJIbH H KOHHOKBI/IyM, METObI COBpeMeHHBIe
BIX HUCCIIe/IOBAHMIA 6 U3, KIACCHHCCKUE M| yocneioBanms, Ho |KIACCHICCKNE H METOJIBI
JJa0OpaTOPHBIC
B 00J1aCTH p p TECTHpPOBaHUE, COBPEMCHHLIC C HEJo4YC€TaMHU COBPCMCHHLIC HUCCJIICIOBAaHU
arpousxeHepuu | 3aHATHA, 3auer, sk3zamen |MCTOABI Braoeem: METO/bI He cnadeem:
CaMOCTOSITENbH HCCIIEIOBaHUS 6330BEIMH HCCIIE/IOBAHUS B p :
3HaTh: ast pabora HABBIKAMH HETOJTHOM 06beme | A3OBPIMH
Knacciaeckue u Braodeem: HCHonbsopanms | Baoeem: HaBbIKaMK IO
COBPEMCHHBIC HaBbIKaMU KTacCHYeckyX u | OA30BBIMH NPUMCHCHHIO
METOZBL NPUMEHEHUS COBDEMEHHBIX HaBBIKAMH 110 | COBPCMCHHBIX
UCCIIENIOBAHMS P METOJIOB
KITACCHYECKUX M|\ ior0710p MPUMEHEHUIO
UCCIICIOBaHUS
COBPEMEHHBIX COBpPEMEHHBIX
YMmeTh: WCCIIETIOBAHUS N
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CooTBeTCTBHE ypOBHeﬁ 0CBOCHHUS KOMIIETCHUUH IVIAHUPYEMBIM
pe3yJabTaTam oﬁyqe}mﬂ H KPUTCPUAM UX OLICHUBAHUSA

Komnerenuuu WHauKaTop —
HU3KHH
noctukenuss |OOpasoBaTeJbH .
®opma ., . HHKe cpeaHero | (mMoporoBbIi
KOMIIETEHIIMHU | ble TEXHOJIOTHH BbICOKHUIA CpeTHui .
OLICHOYHOI'0 (moporossblif) YPOBeHb He
(nnanupyemele |popMUpoBaHUS
pe3yabTaThl KOMIETEeHIINH cpeactea AOCTUrHYT)
Kox| ¢opmyaunposka IlIkanbl oneHUBaAHNSA
o0ydeHmMsI)
HEYyJIOBI./ HE
OTJIMYHO/3a4YTECHO | XOPOIIIO/3aYTCHO | YAOBI./3a4TCHO
3a4TEHO
1 2 3 4 5 6 7 8 9
Hcnone3oBath METOJIOB Ilonumaem: METOZIOB npodeccuoHaNIbH
K/IaCCHICCKHE U HCCIICIOBAHUS Baxnoctb HCCIICIOBaHNS 0l IeATEeNbHOCTH
COBPEMEHHBIE IPUMEHEHHSI B
METOIBI .
Cnocooben: KJIACCHYECKUX U |TpOdeCCHOHAIBH
HCCICAOBaHUA o
NPpUMCHATH COBPEMCHHBIX OH ACATCIBHOCTH
Baanern:
KIIACCHYECKHE ¥ |METOIOB
Hagbikamu
—— COBPEMEHHBIC WCCIICTIOBAHUS
KITACCHYECKUX U METO/IbI B
COBpEMeHHBIX WCCTIEIOBAHUS npohecCHoHaIbH
METO/IOB B 01 IeSITENIbHOCTH
UCCIIEIOBAHMUS npogeccuoHatbH

OH eI TEIbHOCTH




7.3 TunoBblie KOHTPOJIbHBIC 3aJaHUA WU UHbIC MaTCpPHAJIbI, HGOﬁXOIII/IMLle AJIA

OLCHKU 3HAHUUA, YMEHHMH, HABbLIKOB, XAaPAKTEePU3YKIUUX ITanbl (GopMUPOBAHUS
KOMIIETEeHIWI B Mpoluecce 0CBOCHUA 00pa30BaTe/JIbHOM MPOrPaMMbI

7.3.1 TumoBble 3ajaHMsl JJA NPOBEACHUS TEKYIIEr0o KOHTPOJS M PYO0esKHOro

TECTUPOBAHHUSA

NoabkowdE

©

10.
11.
12.
13.

Ilpumepul 6onpocos 014 3auiumel 1a00PAMOPHBIX padom

JaiiTe onpeaeneHns MOHATHS MaKpO- U MUKPOCTPYKTYPHOTO aHAJIA3a METAJIJIOB.
Yrto coOoit mpenCTaBIIaI0T OCHOBHBIE MEXAHUYECKUE CBOMCTBA.

JlaliTe onpeacIeHne NOHATUIO «TBEPAOCTh METAJIOBY.

Onpenenure TBEPAOCTh METAJLIOB.

ChopmynupyiiTe 4TO Takoe ABONHBIE CIIJIaBHI.

Ha3oBute METOAMKY TOCTPOEHUS JUArpaMM COCTOSIHUS ABOMHBIX CIUIABOB.
Onumunre Kak MPOUCXOIUT MUKPOCTPYKTYPHBIM aHAIU3 YUCTBHIX METAJJIOB U JIBOMHBIX
CIUIABOB.

Cdopmynupyiite npasuiio Kypaakona.

CocraBbTe [uarpaMMmy COCTOSIHUS CIUIABOB JK€JI€30 — [IEMEHTHUT.

[IpoBeanTe MUKpPOAHAIN3 YIJIEPOJUCTBIX CTAJIEH B PABHOBECHOM COCTOSIHUMU.
[IpoBeanTe MUKpPOAHAIN3 YyTYHOB.

Urto coboit mpeacTaBisieT TepMuueckas 00padboTka yriepoIuCThIX CTaleH.
[IpoBeanTe MUKpPOAHAIU3 LIBETHBIX METAJJIOB U CILIABOB.

14. laitTe onpezaeneHne TUTEHHBIM 1e(peKTaM B OTJIIMBKAX U HA30BUTE METO/bI KOHTPOJIS

OTJIMBOK.

15.Pacckaxkute, Kak BIMSIET XOJ0/IHAs TUTacTUYeCKas Aeopmalius U peKprcTauId3alys Ha

CTPYKTYPY U CBOMCTBA METAJLIOB.

16.Kak ocymiecTBIsieTCss BHIOOP PEKUMOB U TEXHOJOTHUECCKUX KOA(PMOUIIMESHTOB PYUHOM

JIyTOBOM CBapKH.

17.0nummuTe cTpoeHue CBapHBIX MBOB. X nedexTsl.

18.Yt0 Takoe TOKapHbIE pe3libl, CBepia, Gpe3bl.

19.4Yt1o0 Takoe 3yboHape3HON U pe3nOOHAPE3HONW WHCTPYMEHT.

20.0nummTe mpoliece U3HAIIMBAHUS Pe3lia.

21.PacckakuTe Kak BIMSET JIEMEHT IIpoIiecca pe3aHus Ha IIEPOX0BATOCTh 00padOTaHHOM

OBEPXHOCTH.

Komnaekm unoueuoyanvnulx 3a0anui:

Hnousuoyanvrvle 3a0aHusl GbINOJHAIOMCS NO PA30ENAM.:
OCHOBBI TEOPHH CITJIABOB.
KoHCTpyKIIMOHHBIE METAIIJIBI U CIIABHI.



NHCcTpyMeHTaIbHBIE CTAIA U CIIABHI.
TexHomnorus TepmMudeckoil 00paboTKu cTasu.

OcHoébl meopuu cniagos.

Tema 1 Tema unousudyanvrozo 3aoanus: « Onucams npespawjeHus 6 cniase Hcene3o —
YeMeHmum yu nOCMpoums KpUgyto OXaaxcOeHus npu 3a0aHHOL KOHYEeHMpayuu yenepood 8
cniaaeey.

Bapuanr 1

3aganue Konuenrtpanus yriepoja B cruiase 1,0%
Bapuant 2

3aganne Konuentpaunus yraeponaa B criase 1,6%
Bapuant 3

3aganne Konuentpauus yraeponaa B criase 1,7%
Bapuanr 4

3ananue KonnenTtpanus yriepozaa B crase 1,1%
Bapuanr 5

3ananue KonnenTtpanus yriepoza B crase 1,8%
Bapuant 6

3ananue Konuentpanus yrieposaa B crase 2,3%
Bapuant 7

3aganne KonuenTtpauus yriaeponaa B cmiase 2,5%
Bapuant 8

3aganne Konuentpauus yriaepoaa B cruiase 0,7%
Bapuant 9

3aganne Konuentpaunus yriaeponaa B criase 2,8%
Bapuant 10

3ananue KonnenTpanus yriepozaa B crase 3,5%
BapuanTt 11

3aganue KonueHtpanus yriepoja B ciuiase 4,3%
Bapuant 12

3aganue KonueHTtpanus yriepoja B ciuiase 5,3%
Bapuant 13

3ananne Konuentpanus yriaepozaa B cmiase 5,8%
Bapuant 14

3aganne Konuentpanus yriaepozaa B cmiase 0,6%
Bapuanrt 15

3ananne Konuentpanus yriaeposaa B cruiase 6,0%
Bapuant 16

3ananue Konnentpanus yriepoza B crase 1,4%
Bapuant 17



3aganue Konuentpanus yriepoja B ciiase 2,0%
Bapuanr 18

3aganue KonueHTtpaimus yriepoaa B ciuiase 2,4%
Bapuant 19

3aganue KonueHrtpamus yriepoaa B ciuiase 1,4%
Bapwuant 20

3aganue KonueHTtpaius yriepoaa B ciuiase 4,7%
Bapuant 21

3aganue KonueHtpanus yriepoja B ciuiase 2,7%
Bapuant 22

3aganne Konuenrtpauus yriaeponaa B cmiase 3,7%
Bapuant 23

3aganne KonuenTtpaunus yriaepozaa B cruase ,7%
Bapuant 24

3apanue KonnenTtpanus yriepona B ciuiase 1,9%

Koncmpykuuonnvie memanil u cniaewl.

Tema unOusuoyanvroeo 3aoanus 1 «/lamo xapaxmepucmuky cieoyiouux Mamepuaiosy
3aganue 1 C13, crans 45, 14120, 08 nic, A30
3amanne 2 cranb 251, 15 X®, Crdxn, IIX6
3amanne 3 20XHA4®A, crans 30, Ct 2 cn, IIX15CT
3amanne 4 60C2A, 08nc, 12X18HI10T, IIIX4,Ct3nc
3amanne 5 171'C, AC30, HIX20CT', Ct2nc,crans 40
3amanne 6 Ct 3nc, 25XIT'CA,20kn, IIIX10,AE40
3amanne 7 Ct5mc,60I,30XIT'CA, AC35, IIX9
3aganne 8 15X1IMI1D, 14I'2, crans 20,11IX15,Ct511C
3aganue 9 Crt4nc,15XM, IX20CT', ctans 45,AC30
3amanue 10 12I2CM®, Ct3mc, 111X4, A30, 60C2H2A
3aganne 11Ct5nc, HIX9, 70C3A, IIX15CT, 20
3aganne 12 30XI'CA, Crdrc, 25T, IIIX12, A30
3aganme 13 Ct3nc, 10 12, HIX9,A30C,50XDA
3aganme 14 AL25,Crdnc, 18XI'T, crans 35, 1HI1X4
3aganme 15 Ct3nc,12X2H4A, crans 40,111X12, AC30
3aganme 16 251", C12mc,25XT'CA, IIX4, 08 X18HI12T
3amganme 17 12X13,Ct2xn, IIIX15,crans 35,A35
3amanme 18 IX12,60C2H2A, LIIX15CI", C13,A30
3aganune 19 Cr4kn, 36 HXTHOSM, crans 40, 111X9, AC30
3aganme 20 IIIX9, Ct3nc, cranb 45,1812C, 081ic



HHCTPYMEHTA/IBHBIE CTATH U CIIVIABbBI

Tema unOusuoyanvroeo 3aoanus 1 «/lamo xapaxmepucmuky cieoyiouux Mamepuaiosy
3amanme 1 6XB2C, Y10A, P6MS5KS, BK20,TT7K12
3amanme 2 Y9A, XBI, T15K6,BK12,BK15
3aganne 3 9XBI,BK6,P12M4®d3,V12A, T12K6
3amanne 4 X6B®D,Y12A ,P9, T15K20,BK3
3amanne 5 5XI'M,P18,BK10,YV7A, TT14K8
3amanne 6 X12M, BK6,Y9A,P12M8K6,TT24K6
3amanne 7 Y12, BK8,T15K10,6X6B3M®C,
3amanne BKI15,7X®D,YV8A,P8K4,BK10

3amanne 9 XBCI', Y12A,BK20,TT7K12,P6M5K5
3amanme 10 XB5,V13 A, BK12,T15K12,P18
3amanme 11 9XC,P12K6,TT12K4,Y8A,BK6
3amanme 12 V13A, 9XC, P6,BK10,X14M,

3aganne 13 9X®P,P9K10,Y10A,BKSE, TT7K12
3amanme 14 6X6B, V6,T15K6,BK20,P12M4®3
3aganme 15 8X4B2C2M®,Y12A,BK20,T15K12,P12
3amanme 16 8XD,Y8A,P6MSKS5,BK4,T15K10
3amanune 17 9X5B®,BK4,Y13A,P8K4, TT7K12
3amanne 1813X,P6M5,BK6,Y8,T15K12

3amanne 19 X1201,BK10,¥Y6, TT7K12,P12M8K6
3amanne 20 XI',BK20,Y12A, TT12K8,P8K4

TEXHOJIOTHA TEPMHYECKOH OBPABOTKH CTAJIH

Tema unousudyanvroeo 3adanusl: « Paspabomams mexnoro2uyecKuii npoyecc mepmuieckoul
0Opabomku cmanbHbiX Oemaieli A8MoMOOUSL, MPAKMOPA UL CelbCKOXO3AUCTMBEHHOLL
MAWUHBL, UCNOTIL3YS CHPABOYHYIO TUMEPAYDY»

3amanne 1 Konenuarsrit Ban, ctanb 45172 (TBepaocTs mocie TepmoodpadboTku  56-58
HRC)

3aganue 2 Ilaner 3BeHbeB ryceHulIlsl, ctainb SO0 (TBepaocTh nocie TepmooopadoTku 40-49
HRC)

3amganne 3 Comka pyis, ctanb40X 45172 (TBepaocTh nocie repmoodpadbotku 255-302 HB)

3ananue 4 IlpyxuHa HaBUBOYHOTO amnmnapata,651" (TBepaocTh nocie TepMooopadboTku 42-48
HRC)

3amaame 5 3yOuaTtoe Koseco moiyocu aBromobmis, ctankl8XI'T (TBepaocTh mocie
TepMooOpadoTku 56-62 HRC)



3ananue 6 BoaT KOpeHHBIX MOAMIMITHUKOB, cTanb40X (TBEpAOCTh OCIE TEPMOOOPAOOTKH
241-311 HB)

3amanue 7 llaryn, crans 40XHP (TBepmocts nociie TepmoodbpadoTku 300-350 HB)

3ananue 8§ Ban kopoOku nepenay, craib 40XDA (TBepAOCTb MOCIE TEPMOOOPAOOTKH
300-350 HB)

3ananue 9 PacnpenenurensHsiii Baj, cranb40XHMA (TBepaocTs mocie TepMoodpadboTku
64-70 HRC)

3aganue 10 Ban kopoOku nepenay, ctanb 30XH3A (TBepaocTh mocie TepMooopadboTKu
280-330 HB)

3ananue 11Pe3pOonapesHas miamika, cTab9XC (TBepaOCTh MOCIe TEPMOOOPaAOOTKH
60-625HRC)

3amanue 12 Ban penykropa, ctans30XI'CHA (TBepaocts nocie repmoodpadotku 350-410
HB)

3aganue 13 Peccopa, ctans SSCI2P (TBepaocts nocie tepmooopadotku 380-450 HB)
3ananue 14 3yduaToe koneco, ctanb30XI'T (TBepaocTh mociie TepMooopadotTku 56-62HRC)

3aganue 15 CerMeHT pexyllero anmnapara KOCUIKH, cTalib Y9A (TBepIOCTh Mocie
TepmoobpadoTku 50- S6HRC)

3amanue 16 Konenuatsriit Bas, ctranb40XHMA (TBepoCcTh mocie TepMooOpadoTKu
56-58HRC)

3amanne 17 lllectepus momyocu 3agHero Mocta aBToMoomist, ctanb20XI'P (TBepocTs mocie
TepMooOpadboTku 56-62HRC)

3amanue 18 Ipotspkka, cranbXBCI (TBepaocTh mociie repmoodpadotku 58-62HRC)

3aganue 19 Ban kopoOku nepenay, ctaiab 30XH3A (TBepaoCTh mociie TepMO0OpadbOTKH
280-330 HB)

3aganue 20 Ilomyock 3ampHero mocta aBToMo0ust, ctainb 30XI'CA (TBepa0CTh TOCIe
TepMooOpadotku 352-415HB)



Tecmoevie 3a0anus.

1. CnocoOHOCTH MaTepHuaJia CONPOTUBJIATHCS BHEAPEHUIO APYroro 6oJiee
TBEPAOIO TeJia Ha3bIBaeTcs ...
a) yIOpYrocThlo,
0) BSI3KOCTHIO,
B) TBEPJIOCTHIO
2. CTPyKTYpa 3a3BTEKTHYECKOTr0 0eJI0r0 YyryHa mpu KOMHATHOIM
TeMneparype COCTOHUT...
a) u3 yienedypura U IEPBUYHOTO IIEMEHTHTA,
0) u3 nepauTa, JieneOypura U BTOPUYHOTO [IEMEHTHTA,
B) U3 MEPJINTA U BTOPUYHOTO [IEMEHTUTA
3. F'oMOreHU3UPOBAHHBIN OT:KUT CTAJIeil MPOBOASAT MPH TEMIEPATYPAX ...
a) 160-180°C, 6) 800-900°C,
B) 1100-1200°C
4.@akTOopoM, OKa3bIBAIONIUM HAUOO/IbIIIEE BIUSIHUE HA CUJIY Pe3aHusl MPHU

TOYCHUH, ABJIHACTCH

a) rayOuHA pe3aHus B) YroJI pe3aHusl
0) mnomaua
5. ®pe3epHble CTAHKHU MPEeIHA3HAYEHBI VISl BUIOB PadoT...
a) o0paboTKa MIIOCKOCTEH, 1Ma30B, KAHABOK,
0) i1t 00pabOTKM JeTANICH TOCIIe 3aKaJIKH,
B) U1 OKOHYATEJIbHOM 00pa0OTKN BHICOKOTOUYHBIX JI€TAJIEH.
Bonpocwt ona konnokeuyma (meopemuueckozo onpoca)
: Tema «Mamepuanoeeoenuey
1. Kpucrammmueckas pernieTka MeTasioB.
2. Tlonmumopdusm (amaoTponus) MeTaIoB.

3. VYnpyras u mactuueckas aedopmarus.
4., MexaHUYECKHE CBOMCTBA METAJIJIOB.



5. Ilepeuncnure u JaiTe XapakKTEPUCTUKY OCHOBHBIM TEXHOJIOTMYECKUM CBOMCTBAM
MaTepHaoB.

6. OCHOBBI TEOpUH CILIABOB.

7. Huarpammsl coctosiHUS ciiiaBoB. [IpaBuno Kypnakosa.

8. uarpamma xene3a-yriaepoja (ueMeHTHT). [IpeBparienus B kene30yriaepoaucThiX
CIUIABAX IIPU OXJIAXKIECHUH.

9. Vrnepoaucteie cranu. BiusHue yriepoaa u HOCTOSTHHBIX PUMECEH Ha CBOICTBa
CTaJIH.

10.Knaccudukanus cranei.

11.Yraepoanucteie KOHCTPYKLIMOHHBIE CTAJIN OOBIKHOBEHHOI'O KayeCTBa.

12.Yrnepoauctbie KOHCTPYKIIMOHHBIE CTAJIA Kau€CTBEHHBIE.
13.¥Yrnepoauctbie HHCTPYMEHTAIbHBIE CTAJH.

14.JlerupoBanusbie cramu. Knaccudukanus cranei.
15.JlerupoBaHHbIC KOHCTPYKIIMOHHBIE [IEMEHTYEMbIE CTAJIH.
16.JlernpoBaHHbIC KOHCTPYKIIMOHHBIE YIy4IlIaeMbIE CTAJIH.
17.PeccopHO-TIPYKUHHBIE CTAJIH.
18.[1laprKOMTOAIIMITHUKOBBIE CTAIH

19.MHCcTpyMEHTANIbHBIE JIETUPOBAHHBIC CTAJIH.

20.Yyrynsl. Bunpl, cBOMCTBA M1 MApKUPOBKA YYT'YHOB.
21.Tlepeuncnute OTINYHS CTAIH OT YyTyHA.

22.0OcHOBHBIE TEOPUH TEPMHUUECKON 00pabOTKM MeTaa.
23.Knaccudukanus BUJ0B TEPMHUUECKON CTaIH.

24. XuMuKko-TepMudeckas 00padoTka cTajm.

25.Bw100p BUIa TepMUYECKOil 00pabOTKM  CTamu.
26.11BeTHBIC METAJLIBI U CILJIABHI.

27.Menp u ee cruiaBbl. JlaTyHb.

28.Menp u ee cruiaBbl. BpoH3bIL.

29. AIOMUHUH U €ro CILJIaBBHI.

30.1TonumepHbIe MaTepHAabI.

31.Tepmorutactuunbie Matepuansl. CBOMCTBa, MPUMEHEHHE.
32. TepmopeakTuBHbIe MaTepuaibl. CBOWCTBA, MPUMEHEHNE.
33.Pe3unsbl. CBoiicTBa, IPUMEHEHUE.

34.1TpoBOoTHUKOBBIE MaTepraibl. Buabl, CBOMCTBA, MPUMEHEHHE.
35. I3 NeKTpUKY.



Tema «JIuTeiiHOe MPOU3BOACTBO»

onhkwbdrE

7.
8.
Q.

Meramrypruueckrue OCHOBBI TUJIaBKHU.

BnusiHre cTpoeHUs M CBOMCTB METAJUIMYECKUX PACIIABOB HA MPOLIECC JTUTHS.
JluteitHble CBOMCTBA CIIJIABOB.

CrpoeHue ciuTKa.

JIukBanys ¥ ra3pl B IUTEHHBIX CILIABAX.

Kakue rpynmnsl criiaBoB 00J1a1a10T HAMMEHBIIEH 1 HanOOJIbIIEH )KUIKOTEKYUEeCThIO,
4eM 3TO OOBbACHSETCS?

Kakue criocoObl TUThS MO3BOJISIOT MOTYYaTh KPYMHOTaOapUTHBIE OTIUBKU?
MOHOKpHUCTAIIINYECKOE JIUTHE.

PU3UKO-XUMUYECKHE OCHOBBI HAIIPABJICHHON KPUCTAJIM3ALUU CIIJIABOB.

10.IleHTpOOESKHOE TUTHE.

11.JTuThe BEKUMaHUEM.

12. TexHONOTHS JIUTHSI IO BHITIIABISICMBIM MOIEIISIM.

13.HenpepbIBHOE ¥ MMOTYHETIPEPHIBHOE JTUTHE.

14.®akTophl, ONpeaesSIONINe TPOI0KUTEIIBHOCT 3aTBEPACBAHUS OTIUBOK
15.Biusinue cBepXObICTPON KpUCTAILIM3AIMU HAa CTPYKTYPY U CBOMCTBA METAJIOB U

CIIJIaBOB.

16.duznyeckas npupoa KpUCTauin3aiil METAIJIOB.

17. Ctpyktypa u $a30oBbIii COCTAB JIUTEHHBIX KAPOIPOUYHBIX HUKEIEBBIX CIIABOB.

18.Ycanka cruiaBoB, y4eT €€ Mpu MOJTyYeHUH OTIHBOK.

19. B uyem mpeumymiecTBa 3BTEKTHYECKMX KOMIIO3UTOB IO CPAaBHEHHUIO C
HCKYCCTBEHHBIMHU.

20. TexHOJIOTHYECKHE OCHOBBI MOJTYUYCHHS OTIIMBOK CO CTOJIOYATON CTPYKTYpOH.

21.Pa3paboTka TEXHOJIOTHYECKOTO MpoIiecca MOTyYeHUs OTJIMBKU B TTECYaHY0 GopMy.

22. KoHTpOJIb Ka4eCTBa MPOLECCA MTOTYUYECHUS OTIIMBKH.

23. CoBpeMeHHbIE CIOCOOBI BBIABICHHUS 1€(DEKTOB OTIMBOK U METO/bI UX YCTPaHEHUS

arwN

o

Tema «O0padoTKa MeTAJUIOB 1aBJIEHUEM))

OCHOBHBIE IMapaMETPhI, XapaKTEPU3YIOIIUE TIIACTUYECKYIO AehopMaIrIo TIPU
00pabOoTKEe METAJIOB JIABJICHUEM.

[TomydyeHne MamMHOCTPOUTENIBHBIX MPOGUIICH BOJIOUCHUEM.

OCHOBHBIE 3TaIbl TEXHOJIOTHYECKOTO IIpoIiecca ropsiueii 00bEMHOM IITaMITOBKHU.
PaznenurensHbie onepanuy JUCTOBOM IITAMITOBKH.

OcHOBHBIE TAPAMETPBI, XapAKTEPUIYIOIINE TUNIACTUYECKYIO ehopMaIuio pu
00pabOoTKEe METAJIOB JIABJICHUEM.

Brnusiaue paznuuHbix GakTOpoOB Ha MJIACTUYHOCTh METAJIOB U CONTPOTHUBJICHUE
MJIaCTUYECKOMY JIe(pOpMHUPOBAHMUIO.

[TonyueHnne MalIMHOCTPOUTENBHBIX PO UIIeH TPECCOBAHUEM.



8. Tlonsarue o MexaHW3Me MIIACTHIECKOTO AePOpMUPOBAHUS TIPH 00padOTKe
JaBJICHUEM.

9. Xomonguasg o0ObeMHas IITaAMIIOBKA.

10.'opsiuast oObeMHas ITaMITOBKA.

11.Pa3HOBUAHOCTH ropsiueit 00bEMHOM IITAMIIOBKH.

12.1Tpon3BoACTBO OECIIOBHBIX U CBAPHBIX TPYO.

13. Harpes Metasmia i1t 0OpabOTKH J1aBIEHUEM U HarpeBaTelIbHbIE YCTPONCTBA.

14 TIpsimoe u 0OpaTHOE MPECCOBAaHUE.

15.Kakue cBoiicTBa MeTau1a U3MEHSIIOTCS TpU 1e(hOPMUPOBAHUH B XOJIOTHOM
COCTOSTHUU?

16.ITpon3BOACTBO CIIEMATBHBIX BHIOB ITPOKATA.

17.MexaHu3M MIaCTUYECKOTO Ae(POPMHUPOBAHU.

18.TTosicHuTE OHATHSI «XOJIOTHAS, «HETIOTHAS Topsdas» U «ropsyas» nedopmarms. K
KakoMy BuJly oTHocuTcs nedopmanus ctanu 0,3% yriepoja mpu Temieparype
Harpesa 10 500° C ?

19.Kakue u3 XuMHUYECKUX IJIEMEHTOB B JKEJI€30yTIEPOIUCTHIX CIIaBax Hanboee
CUWJIBHO CHIYKAIOT IJTACTUYECKUE CBOMCTBA?

20.®opMoobOpasyromue onepay JIMCTOBOM MITaMITIOBKH.

21.IIpeccoBanue. [Ipsimoe u 06paTHOE MpeccoBaHUE.

22.JlucToBas MITaMIOBKA.

23.1Tpon3BoaCTBO OJFOMOB, CISIO0B I COPTOBOTO MPOKATA.

24.KoBxka.

25.Pacduer TeXHOTOTHYECKHUX TTapaMeTPOB MOTYICHHUS KOJICHYATOTO BaJia IITAMIIOBKOMH
B OTKPBITOM IIITaMIIE.

26.TexHOMOTHYECKHE OCOOCHHOCTH KOBKH U IIITAMITOBKH I[BETHBIX
BBICOKOJICTHPOBAHHBIX U TPYAHOAS(HOPMUPYEMBIX METAIIJIOB | CILJIABOB.

27 . KoHTpoJb KauecTBa MPOAYKIINH, TTOTydaeMoi 00pabOTKON METaIIOB JaBICHUEM.

Tema «CBapka n naiika MeTaJJIOB»

OU3NKO-XUMUYECKHE OCHOBBI 00pa30BaHMsI CBAPHOTO COEAMHEHUS.
JlazepHas cBapka.

Oco0eHHOCTH CBapKHU KOHCTPYKIIMOHHBIX MAaTEPHAIIOB.
CBapoyHble HCTOYHHUKH TEIIOTHI.

I'a3oBas cBapka.

Kinaccudukanus cnoco00B cBapKu IjiacTMmacc.
[Lrazmennas cBapka.

YibTpa3ByKoBas CBapKa.

. XoJoaHasi cBapka.

10 CBapka J1a3epoM U CBETOBBIM JIyUOM.

11.XapakTepHble 0COOCHHOCTH CBApUBAEMOCTH CTaJIH.

CoNoa~LNE



12. OcoOeHHOCTH CBAPKH XMMUYECKH aKTUBHBIX U Pa3HOPOIHBIX MAaTEPUAIIOB.

13.0cobeHHOCTH CBApHMBAEMOCTH ATIOMUHHUEBBIX M1 MArHUEBBIX CILIABOB.

14.YcnoBus oOpa3oBaHus MOP B CBAPHBIX IIIBAX.

15. JledhekThl CBapHBIX U MasTHBIX COSAUHEHUM.

16.TexHOIOTUYECKHUH TIPOIIECC TTAlKH.

17.Crioco6bl maiku.

18.1Taitka pa3sHOPOIHBIX METAILIIOB.

19. Ilaiika KOHCTPYKLIMOHHBIX CTaJeH.

20.B gem 3akmrouaeTcst CyIHOCTh Tpoliecca MalKu, U KaKOBBI €70 CIIOCOOHOCTH
110 CPAaBHEHMIO CO CBAPKOM.

21. Tlajika THTAaHOBBIX CILJIABOB.

22. CrennaiibHBIE TEPMHUYECKHE IMPOIIECCHI B CBAPOYHOM IPOU3BOJICTBE (pe3Ka,
HaIlTaBKa, HAITbUICHHUE).

23.Pa3paboTka OCHOBHBIX ATANlOB TEXHOJIOTHYECKOTO TIpoIiecca MmanKH.

24.MeTo/bl KOHTPOJISI KaueCTBA CBAPHBIX U MASIHBIX COSUHEHUM.

25.Pacuer TeXHOIOrHYECKUX MapaMeTpoB Ipollecca pyYHOM JYyTrOBOM CBapKH.

26.Pa3paboTka MeponpusTHii 111 yMEHBIICHHS 1ePEKTOB Mpoliecca CBApKH.

Tema «O0padoTka MeTA/UIOB pe3aHUeM))

1. UucTpyMEeHTaNbHbIE CTAIIH.

2. Ha3zoBuTe OCHOBHBIE TApaMETPHI peXKUMa pe3aHus npu (ppe3epoBaHUN U THITHI
00pa3yIoIIUXCs CTPYIKEK.

3. CriocoOsI pe3aHusi.

4.00pabaThiBa€MOCTh KOHCTPYKLIIMOHHBIX MAaTEPHAJIOB PE3AHUEM.

5. M3HocC pexyiero nHcTpymenTa. [lapamerpsl u3Hoca.

6. ®U3UKO-XUMUYECKIE OCHOBBI IIPOIECCa PE3aHUS.

/. MexaHn4eckue OCHOBBI ITPOLIECCca PE3aHuUs.

8. UHCcTpyMeHTaIbHBIC MaTepPUANIbl — TATAHOBBIE CIUIABHI.

9. TeroBbIe MPOLIECCHI B 30HE PE3aHUS U CMA30YHO-OXJIAXKIAIOIINE CPEJIbI.

10. CMa3049HO-0XJIAXKIAIONINE CPEIBI B 30HE PE3aHUSL.

11. [TapameTpbl TEXHOJIOTUYECKOTO MPOLIECCa PE3AHUS.

12. O6ocHyiTe OCHOBHBIE MApaMETPhI peXKUMa pe3aHus IPH Gpe3ePOBAHUH U TUTTHI
00pa3yIoIIUXCsl CTPYIKEK.

13.Kputepuu nogdopa cMa30uHO-0XJIAXKIAIOIIMX CPEJl B 30HE pE3aHUs.

Tema «CneunanabHbie CIOCO0bI 00PA0OTKH METAJIOB)

1. OcHOBHBIE TTPOIIECCH U TTAPAMETPHI IEKTPOXUMHUIECKON 00padOTKH.

2. YapTpa3ByKoBas MeXaHUYecKas oOpadoTKa.

3. Kmaccuduxamms u cxembl IPOIECCOB ANEKTPOXUMUYIECKON pazMepHON 00pabOTKH.
4. CpaBHuTe 007aCTH TPUMEHEHUS JICKTPOHHO-ITYYEBOM U JJa3epHON 00pabOTKH.



5. ®dusnueckas CylHOCTb 3IEKTPOU3MIECKUX METOJOB Pa3MEpHOI 00pabOTKH.
6. Onexrpodusnyueckue MeToAbl 00padOTKHU.
7. KoMmOuHMpOBaHHBIE METOBI pa3MEPHON 0OPaOOTKHU.

7.3.2 TunoBble 3a]aHusl JJisl IPOBeJeHUsI MIPOMEKYTOUHOI aTTecTaluM (3ayera,
JIK3aMeHa)

Komnemenyuu:

VYK-1- Cnoco0eH ocylecTBISITh NOUCK, KPUTUUECKUI aHAM3 M CUHTE3 MH(POpPMAIHH,
MIPUMEHSATH CHCTEMHBIHN ITOAXOT JIJIsl PEIICHUS IOCTABJICHHBIX 3a1a4

OIIK-1 — CpnocoOeH pemiate THIOBBIE 33Jaud MPO(ECCHOHAIBHOW IESITEIbHOCTH Ha
OCHOBE 3HAHWW OCHOBHBIX 3aKOHOB MAaTEMaTHUECKHUX W €CTECTBEHHBIX HAYK C MPUMEHCHHEM
HHOOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

OIIK-4 — CnocobeH pea30BBIBaTh COBPEMEHHBIE TEXHOJIOTMM W OOOCHOBBIBATH WX
IIPUMEHEHHE B ITPO(PEeCCHOHAITBHOMN 1eATeIbHOCTH

OIIK-5 — CnocobeH y4acTBOBaTh B IIPOBEJCHUHU AKCIIEPUMEHTAILHBIX HCCIICIOBAaHUN B
npodeccuoHanbHON AeATeILHOCTH

Bonpocul k 3auemy:

OTnnune peanbHOro MeTajljia OT UACAIBHOTO.

AHM3aTpONUs CBOWCTB KPUCTAILIOB.

Kpucrannuzanus metauion

[Tonumopduszm meTamioB

CaoiicTBa MeTaJIOB. YTIpyTas U 1mjiactuyeckas aedopmarusi.

Mexannuyeckre CBOMCTBA METAJIOB.

Juarpammel coctosinus cruiaBoB. [Ipasuno KypHakosa.

HuarpamMma ene3a-yriaepoja. AHalIu3 OpeBpaLEHUs B )KEIE30yTIepPOJUCTHIX CIIaBax.
. YrunepoaucTtsle cTany. BimsHue yriieposia v MOCTOSIHHBIX PUMECEN Ha CBOKCTBA CTAJIM.
10.Knaccudukanms craiei.

© oo No Ok~ WNRE

11.Yrnepoauctbie KOHCTPYKIIMOHHBIE CTaIM OOBIKHOBEHHOTO KaYeCTBa.

12. YraepoaucTtbeie KOHCTPYKIIMOHHBIE CTAU Ka4YECTBEHHBIE.

13.VYraepoaucteie UHCTPYMEHTAJIbHBIE CTAIH

14.JlerupoBaHHble cTau. BausiHue JerupyroNMX 3JEMEHTOB Ha CBOMCTBA CTAJIH.
15.Knaccudukaius JerupoBaHHBIX CTaJICH.

16.JIlernpoBanHbIe KOHCTPYKIIMOHHbBIE [IEMEHTYEMbIE CTAJIH.



17.JlerupoBaHHBIC KOHCTPYKIIMOHHBIC YIyUIIaeMbIE€ CTAJIH.
18.PeccopHo-TIpy>KMHHBIE CTaJIH.

19.1llapuKOIOAITUITHUKOBBIE CTATH

20.JlerpoBaHHbIE CTANU ISl PEXKYILET0 MHCTPYMEHTa
21.brICcTpOpexKyIue CTalu

22 .1llTamMmnoBBIE CTAJIH.

23.Yyrynsl. Bupasl, npuMeHeHne, CBOWCTBAa U MAPKUPOBKA YYT'YHOB.
24.Cepblii 4yTyH.

25.BBICOKOTTPOYHBIN YYTYH.

26.KoBkuii 4yyryH.

27 .JlerupoBaHHbIE YYTYHBI.

28. AHTUQPUKITMOHHBIC YYTYHBI.

29.0cHOBHBIE TEOPUH TEPMHUUECKONH 00pabOTKM MeTala.
30.Knaccudukanus BUI0B TEPMUIECKONH 00pabOTKH.

31.0mxur cram.

32.3akaJika CTalu.

33.0tmyck cranu.

34. Xumuko-TepmMuueckas oopadbotka cranu. [lemenTarusi.
35.A30THpOBaHUE, TMAHUPOBAHUE CTAJIH.

36./Iuddy3nonnas meTammuzamnms.

37. Beibop Buaa TepMudeckoil 00pabOTKH CTalu.

38.11BeTHBIC METAILIBI M CILIABEI.

39.Menp u ee criaBbl. JIaTyHb.

40.Menp u ee criaBbl. BpoH3BI.

41.ANOMUHUN U €T0 CIUIaBHI.

42 .VIHCTpyMEHTaIbHBIE TOPOIITKOBBIE MAaTEPHUAIIHI.

43. Komrmo3umoHHbIe MaTeprabl. [IperMyniecTBa 1 HeJOCTATKH.
44 TlonuMepHble MaTepUabL.

45.Tepmoractranble MaTepuanbl. Onpenencaus. CBOHCTBa, TPUMEHEHUE.
46. TepmopeakTuBHBIC MaTepuaibl. Onpenenenus. CBOMCTBA, MPUMECHCHHE.
47.Pe3unbl. CBOMCTBA, IPUMEHEHHE.

48.31eKTpOTEeXHUYECKUE MAaTCPUATTBI.

Komnemenyuu:
VYK-1- CriocoGeH oCyIecTBISITh MOUCK, KPUTUUECKUI aHAIN3 U CUHTE3 MH(OPMAIUH,
MPUMEHSITH CUCTEMHBIN TOAXOT IS PEIICHUS MOCTaBICHHBIX 33/1a4



OIIK-1 — CpnocoGeH pemiate TUIOBBIE 33Jaud MPO(ECCHOHATIBHON IESTENbHOCTH Ha
OCHOBE 3HAaHHUH OCHOBHBIX 3aKOHOB MaTEMAaTW4ECKHX M €CTECTBEHHBIX HAyK C MPUMEHEHHEM
MH()OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUIA

OIIK-4 — CnocobeH peann30BbIBaTh COBPEMEHHBIE TEXHOJIOTMM U OOOCHOBBIBATH MX
IpUMEHEHHE B MPO(HECCHOHATTBHOM AeATEIHHOCTH

OIIK-5 — CnocobeH ydacTBOBaTh B MPOBEIACHUU IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI B
npodeccCHoHabHOM AESTETbHOCTH

Bonpocul k 3x3ameny:

1. U3roroBnenue JUTeHHON (GOPMBI JJI1 YYTYHHOU BTYJKH NPU pPYYHOU POPMOBKE.

N

OcHoOBHBIE Oorcpanrn TCXHOJIOTHYCCKOIO Iponecca N3roToBJICHUA OTINBOK.

3. M3roroBieHME OTIIMBOK B II€CYAHBIX Q)opMax, MOHSTHE JIUTCHHAs OCHACTKa, MOIIGJIBHBIﬁ
KOMIIJICKT, MOACJIb.

4. JluteliHbie CIIJIaBBbI, Tpe6OBaHI/ISI, IMPpCABABIEICMBIC K HUM, JINTEHHBIC CBOMCTBA CILJIaBOB.

5.DOpMOBOYHBIE U CTEPKHEBBIE CMECH.

5. CrnenmanbHbie ciocoObl JIUThS. JIuThe B KoKuiib. [IpenmyiiiecTBa U HEJJOCTATKHU.

6. CneuunanbHble cIOCOOBI IUThA. JINThe B 000109KOBBIE (HOPMBI.

1. CHGHI/IaHBHBIG CIT0COOBI JINThS. JINTHE 110 BBHIIJIABISIEMBIM MOICIISIM.

8. JledekTtsl B oTauBKax. [IpuarHbBI BOBHUKHOBEHHS, METOIBI YCTPAHEHUS.

9. CoenualibHbBIE CITOCOOBI JINTHS.

10.Knaccuduxkaiusi cnoco6oB o0pabOTKM METaUIOB AaBiieHWeM. HarpeB meTamioB mpu
00paboTKe JTaBJICHUEM.

11.TlonsiTue X0J0AHOM U ropsiueit 00pabOTKU JTaBJICHUEM.

12.CymHocTh mporiecca npokaTku. [TpoayKTel MPOKaTHOTO MPOU3BOCTBRA.

13.TIporiecc KOBKH, CYIITHOCTb, ONIEpaIlii KOBKH, 000pYA0BaHHE.

14.TIporiecc BOJOYEHHS, €T0 CYIIHOCTh, OOOPYJOBaHHWE M TEXHOJOTHUYECKHUH IIPOIIECC
W3TOTOBJICHUS ICTAIIH.

15.Metonb!l npeccoBanusi. HegocraTku npeccoBaHusl.

16.1Iporniecchl KOBKA U IITAMIIOBKA, MOHATHE IITAMIIOBKA.

17.0cHoBHBIE CTTOCOOBI TOPSUEH U XOJIOJHON IMITAMITIOBKHU.

18.Knaccudukamnus cnoco00B XOJOAHOW MITAMIIOBKU, OMEpPAIMU JIUCTOBOM U OOBEMHOM
[ITAMIIOBKH.

19.TIpomecc ropsiueit 00beMHOM IMTAMIOBKH, OCHOBHBIE CITOCOOBI, 000pyI0BaHKE, MaTepUal
WHCTPYMEHTA.

20.TexHonorust ropsiaeii 00beMHON MTAMIOBKH B 3aKPBITHIX M OTKPBITHIX IITAMIIAX.

21 .MeTtoapl moyueHus Tpyo.

22.Duznueckas CyniHoCcTh cBapku. Knaccudukaiusi crnocoOoB cBapku no (opme sHEpruu,
UCTIONB3YeMOW il 00pa3oBaHMs coenuHeHus. PydHas ayroBas cBapka IUTaBSIIIIUMCS
DIIEKTPOJIOM

23.Knaccudukanys cBapHbIX IIBOB U COSIMHEHHI.




24 Mepbl 17151 yMEHBIICHHS HANPsDKEHU U iedopMalinil npu cBapke.

25.ABTOMAaTHYECKas CBapKa Mo (pirocoM, MperuMyIecTBa, HEJJOCTATKY.

26.2J1eKTpoIUIaKoBasi CBapka, IpUMEHEHHE.

27.060pyaoBaHue Jsl Ta30BOM CBAPKHU.

28.OneKTpOHHO-TTyueBasl CBapKa, KOHTAKTHAsI CBapKa.

29.CymHOoCTh npoliecca ra3oBoil CBapKu, MPUMEHEHUE, ra3bl, IPUMEHsIEMbIE JIJIsl CBAPKH.

30.CyIHOCTh ¥ TEXHOJIOTHS TA30BOM PE3KHU.

31.0cob6eHHOCTH CBapKH CTallel, YyT'yHa, IBETHBIX METAJJIOB U CIJIABOB.

32.Pe3ka MeTaJyioB: KiacCU(UKAINS, CYITHOCTb.

33.CymHOCTh NalKu, TUIBI MasSHBIX COCTMHCHUIA.

34.Bunap! mpunost, 1eeKThI MasHBIX COSAMHEHUH.

35.Cuiipl pe3anusi, €€ COCTABIISIONINE

36.Pexum pezanusi.

37.TennoBbIe SIBICHUS IIpHU pC3aHrun MCTAJlJIa.

38.HapoctooOpazoBanue. Ilpuumnbl. BiusHue HapocTOOOpa3oBaHUsT Ha CTOHMKOCTH
WHCTPYMEHTA U YUCTOTY 00pabOTaHHON MOBEPXHOCTH.

39.DpesepoBanue, METOIBI 0OPAOOTKH.

40.Knaccubukamus METALTIOPESKYIUX CTAHKOB. OCHOBHBIE MEXaHH3MbI CTAHKOB.

41.Metojpl IOTYYEHUs 3yOUATHIX KOJIEC U PE3BO.

42.VI3H0C MHCTPYMEHTA, MOHSITHE CTOWKOCTH MHCTPYMEHTA.

43.VlHCTpyMEHTaJIbHbIE MaTEPUAJIBI.

44 TlapameTpsbl mporecca pe3aHusl.

45.MIHCTpyMEHTBI, IPUMEHEMbIE ITPH JIE3BUIHHON 00paboTKe.

46.CMa309HO-0XJIKJAFOIINE CPEIBI ISl MPOIIECCOB PE3aHusl.

47.AOpa3uBHas 00pabOTKa, €€ OCHOBHBIE BU/Ibl, a0pa3UBHbIE MaTEPUAIIBI.

48.MeTonpl  OTACIKH  TIOBEPXHOCTEW  (NMMPUTHpPKA, TIOJUPOBAHHWE, XOHHHTOBaHHE,
cynepuHHUIIIpOBAHUE).

49.9nexTpoduznyeckre MeToabpl 00pabOTKH.

50.251eKTpOXUMUYECKHE METOIbI 00PaOOTKH.

7.4 MeToauvecKkue MaTepHaJibl, ONpee/siioIue Npoueaypbl OLeHUBAHUS 3HAHUH,
YMEHM i, HABBIKOB, XapPaKTEPHU3YIOLIHUX ITANbI (POPMHUPOBAHUS KOMIIETCHIM I

KoHTpoib OCBOGHHMSI AUCHUILIMHBI M OIEHKAa 3HAHUN OOydJaroluxcs Ha SK3aMeHe
MPOM3BOJUTCS B COOTBETCTBUM C [losokeHMEM O TPOBEIECHUM TEKYILIETO KOHTPOJIS
YCIIEBAaGMOCTH W TMPOMEXKYTOYHOW aTTeCTallud OOYy4Jalomuxcs M0 00pa3oBaTelbHBIM
MporpamMmam BBICIIETO 00pa30BaHUSI.

KoasiokBuyM (TeopeTHYecKHid ONMPOC) — CPEJICTBO KOHTPOJS YCBOEHHUS Yy4€OHOTO
Marepualia TeMbl, pa3jeia AUCIUIUIMHBI, OPraHU30BaHHOE B BUJE YCTHOTO (MMCHMEHHOTO)




ormpoca oO0y4arolierocss Wid B BUJe coOeceloBaHUs MpernojaBareiiss ¢ O00ydaroIMMUCS.
Kpumepuu oyenxu 3nanuii 00yuaemvix npu npogedeHuu onpoca.

OlleHKa «Oomiuy4HO)» BBICTABJISICTCS 3a TOJHBIA OTBET HA IOCTABJIEHHBIA BOIPOC C
BKJIIOUCHHEM B COJICp’)KaHHME OTBETa JIEKIUHU, MATEpUAIOB YUYEOHUKOB, TOMOJHHUTEIHHOU
JUTEPATYphl 0€3 HABOSAIUX BOIIPOCOB.

OHCHKa «Xopouio» BBICTABJIACTCA 3a IIOJIHBIM OTBET Ha IIOCTAaBJIICHHBIN BOIIpOC B
o0BeMe JICKOUKU C BKIIIOUCHUCM B COACPIKAHUC OTBCTA MATCPHUAIIOB y‘le6HI/IKOB C YCTKUMHU
IMOJIOKUTCIBbHBIMM OTBCTAMU Ha HABOJAIINUE BOIIPOCHI IMTPCIIOAABATCIIA.

OH@HKa «ydoeflemeopumeﬂbuo» BBICTABJICTCA 3a OTBCT, B KOTOPOM O3BYYCHO 0omee
ITIOJIOBHUHBI Tpe6yeM0r0 mMarcpuaia, C IIOJOXKHUTCIbHBIM OTBCTOM Ha 6OHBIHYIO qacCTb
HaBOJAIINX BOIIPOCOB.

OHGHKa «Heydoejzemeopumeﬂbuo» BBICTABJIACTCA 3a OTBCT, B KOTOPOM O3BYUYCHO MCHCC
ITIOJIOBHUHBI Tpe6yeM0ro MaTcpuajia MJIM HC O3BYYCHO IJIaBHOC B COACPKAHHMHU BOIIpOCa C
OTPULATCIIBHBIMU OTBETAMHW HAa HABOJAIIME BOIIPOCHI WJIM CTYACHT OTKa3aJiCad OT OTBCTA oe3
IIpcaABaApUTCIIBHOTO 00BICHECHUS YBAKUTCIIBHBIX ITPUYHWH.

TecToBbIC 3a1aHUA

Kpumepuu oyenku 3nanuil 00yuarumuxca npu npoeeoeHun mecmupoeanus .

O1leHKa «OMmIuYH0» BBICTABIISIETCS IPU YCIOBUM MPABUIBLHOTO OTBETA 00YUYaIOIIETOCS
He MeHee 4yeM 85 % TeCcTOBBIX 3aJJaHUil.

O1leHKa «X0pouto» BBICTABIISIETCS MPU YCIOBUM MPABUIBLHOIO OTBETa 00YyYaroIlierocs
He MeHee yeM 70 % TecTOBBIX 3aJaHuil.

OlneHKa «y0osiemeopumesibHo) BBHICTABISACTCS TPU YCIOBUU MPABUIBHOTO OTBETA
oOyuatorierocs He MeHee 51 % TecTOBBIX 3aJaHUM.

OueHka «Hey006/1emeopume/ibHo» BHICTABIISIETCS TIPU YCJIOBUHU MPaBUJIBHOTO OTBETA
obyuarorerocs MeHee yem Ha 50 % TECTOBBIX 3aJaHUM.

3aver

Kpumepuu ouenku na 3aueme:
OneHka «3a4YT€HO» U «He 3aUYTEHO»BBICTABIISIOTCA MO JUCHUILIMHAM, (Qopmoit
3aKJIFOYUTEIIBHOTO KOHTPOJISI KOTOPBIX SABIIAETCA 3a4eT. [Ipr 3TOM OlleHKa «3a4TeH0» JOKHA
COOTBETCTBOBATh MapameTpaM JIF0OON U3 MOJIOKHUTEIBbHBIX OLICHOK («OTIMYHO», «XOPOIIO»,
«YIOBJICTBOPUTEIBHO»), & «HE 3aYTEHO» - TapaMeTPaM OLIEHKH «HEYAOBIECTBOPUTEIHHOY.

OueHka  «omauuno»  BBICTABISETCS  OOydwaroleMycsi, KOTOpbIM  oOsajgaer
BCECTOPOHHUMH, CUCTEMATU3UPOBAHHBIMU U TJIYOOKMMH 3HAHUSIMHU MaTepHuasia MporpaMMbI
JUCHUIUIMHBI, yYMEET CBOOOJHO BBINOJHATh 3a/laHusl, MPEAYCMOTPEHHbIE MPOrpamMMoin
JUCHUIUIMHBI, YCBOWJI OCHOBHYK) M O3HAaKOMWJICSA C JOINOJHUTEIBbHOW JHUTEPATYPOH,
PEKOMEHJIOBAaHHOW MPOrpaMMOM JTUCUMIUIMHBL. Kak mMpaBuiio, OLEHKAa «OTIAYHO»
BBICTABIISIETCS 00YUYaIOMIEMYyCsl YCBOMBIIIEMY B3aUMOCBSI3b OCHOBHBIX MOJOKEHUN W TIOHSITHIA



JTUCITUTUIMHBI B KX 3HAYCHUU JIJIs1 MPUOOpETAeMO CIIeIMAIbHOCTH, TPOSBUBIIIEMY TBOPUYECKUE
CIIOCOOHOCTH B TOHUMaHUH, U3JI0KEHUH U UCTIOJIB30BAHUM YUYEOHOTO MaTepuasa, IpaBuiIibHO
00OCHOBBIBAIOIIIEMY MPUHSTHIC PEIICHHS, BIAJICIONIEMY Pa3HOCTOPOHHUMHU HABBIKAMH H
preMaMu BbITIOJHEHUS TPAKTUYECKUX PaldoT.

OneHka «xopouwio» BBICTABIAETCS O0Yy4aloleMycs, IMOKa3aBIIEMYy IOJHOE 3HAHUE
Marepuajga MporpaMMbl JUCHUIUIMHBL, YCHEHNIHO BBINOJHSIOUIEMY IPEAYCMOTPEHHBIE
yueOHOM TporpamMMmoi 3aJaHusi, YCBOUBIIEMY MaTe€pual OCHOBHOW JIMTEpaTyphl,
PEKOMEHIOBaHHOW y4eOHON mporpammoin. Kak mpaBuito, OIEHKa «XOPOIIO0Y» BBICTABISICTCS
oOy4Jaroniemycsi, OKa3aBlIEMy CHCTEMATU3UPOBAHHBIA XapaKTEp 3HAHUU IO JUCLUIUIMHE,
CIIOCOOHOMY K CaMOCTOSITEJILHOMY IOIOJHEHUIO 3HAHUW B XOJ€ JajdbHEWIleld yuyeOHOU U
MPO(PECCUOHATIBHOMN JIEATENbHOCTH, TPAaBUIBHO MPUMEHSIOIIEMY TEOPETHUECKUE MOT0KEHUS
IIPU PELICHUH MTPAKTUYECKHUX BOIPOCOB U 3a]a4, BIAACIONIEMY HEOOXOAUMBIMUA HaBbIKAMU U
MpUEMaMU BBITIOJIHEHUS MPAKTUYECKUX PadoT.

OueHka «yodoenemeopumesnbHoy» BBICTABIAECTCS OOyYarOIIEMyCs, KOTOPBIM MOKa3al
3HaHME OCHOBHOTO Marepuaja MporpaMMbl TUCHUIUIMHBI B OOBEME, JIOCTaTOYHOM H
HEOOXOOUMOM JUIsl JajipHeiield ydeObl M MpeAcTosuied paboThl MO CHEIUATBbHOCTH,
CIIPAaBUJICA C BBIINOJIHEHUEM 3aJJaHUN, TPEAYCMOTPEHHBIX IPOrPaMMOM TUCIUILIAHBI, 3HAKOM
C OCHOBHOM JIMTEPATypO, peKOMEHA0BaHHOW y4ueOHOM mporpammoii. Kak mpaBuio, orneHka
«YJIOBJICTBOPUTEIBHO» BBICTABIACTCS OOYyUYaIOIIEMYCs, JOMYCTUBIIEMY TOTPEIIHOCTA B
OTBETaxX Ha 3aueTe WM BBHIMOJHEHUH 3a/IaHHi, HO 00JIa/1aroieMy HeOOX0IMMbIMU 3HAHUSMU
I0J; PYKOBOJACTBOM IMPENOAABATENS I YCTPAHEHUS ATHUX IMOTIPEIIHOCTEN, HapyLIAKIIEMy
MOCJIEIOBATEIBHOCTh B U3JIOKEHUHM Y4€OHOr0 MaTepHalla U MCTIBITHIBAIOIIEMY 3aTPYyIHECHUS
P BBITIOJTHEHUU MPAKTUYECKUX PAOOT.

OueHka «Heyooenemeopumenvno» BBICTABISETCS O0YyYalOIEMYCsl, HE 3HAIOIIEMY
OCHOBHOM 4aCTH MarepHalia MpOorpamMMbl JUCLUUIUIMHBI, JOMYCKAIOIMIEMY NPUHUIUIIAAIBHBIC
OIIMOKHA B BBINOJHEHUHU MPETYCMOTPEHHBIX YU4E€OHOW MPOrpamMMoi 3aJlaHuid, HEYBEPEHHO C
OOJIBIIMMU 3aTPYTHEHUSIMU BBITOJIHSIOIIEMY MPAKTUYECKUE PAOOTHI.

IK3aMeH

Kpumepuu ouenuganusn 3xzamena.

OneHka «omauyHo» BBICTABISICTCS O0YyYalOIMIEMYCs, TTOKa3aBIIEMY BCECTOPOHHUE,
CUCTEMATU3UPOBAHHBIE, TITYOOKHE 3HAHMS BOIPOCOB K3aMEHAIIMOHHOTO OWJIeTa U YMEHHE
YBEPEHHO TPUMEHITh MX Ha TPAKTHUKE MPU PEIICHHWH KOHKPETHBIX 3a/iad, CBOOOTHOE H
MpaBUILHOE 0OOCHOBAHHE MPUHSATHIX PEIICHHM.

OrneHka «xXopoui0» BHICTABIACTCS 00yYaromeMycs, €CIIM OH TBEPJO 3HACT MaTepHall,
IPaMOTHO M I10 CYIIECTBY M3JIaracT ero, yMeeT MPUMEHSTh MOJTydCHHBIC 3HAHMS Ha MPAKTHKE,
HO JOIyCKAaeT B OTBETC WJIM B PCIICHUM 3aJa4 HEKOTOPHIC HETOYHOCTH, KOTOPHIE MOXKET
YCTPAHHUTH C IIOMOIIIBIO JTOTTOJTHUTEIIBHBIX BOIPOCOB MPEIOaBaTEIIS.

OneHka «yooenemeopumenvHo) BBICTABIACTCA OOyYaKOIIEMYCs, ITOKa3aBIIEMY
(dbparMeHTapHBIH, pa3pO3HEHHBIM  XapakTep 3HAHWW, HEIOCTATOYHO  IPaBUJIbHBIC
(bopMyTUPOBKK 0a30BBIX TIOHATHHA, HAPYIICHHUS] JIOTHYECKOW TIOCIEAOBATEIIbHOCTH B



M3JI0)KEHUHM NPOrpaMMHOI0 MaTepuana, HO MPU 3TOM OH BJIAJIE€T OCHOBHBIMHU MOHSITHUSMHU
BBIHOCHMBIX Ha HK3aMEH, HEOOXOAUMBIMHU ISl JATbHEHIIEro 00y4eHUs: 1 MOXKET MPUMEHSATD
MOJIyYeHHbIE 3HAHMS 110 00pa3ily B CTAaHAAPTHON CUTYAIIMH.

OneHka «Heyooe1emeopumenvHo» BbICTABISETCS 00ydarolIeMycs, KOTOPbI He 3HaeT
OOJbIIIEl YacTM OCHOBHOTO COJEp)KaHWS BBIHOCHUMBIX Ha 3K3aMEH BOIPOCOB TEM
JTUCIUIUINHBI, JOMYCKAET rpyObie OIMOKU B (POPMYTUPOBKAX OCHOBHBIX MOHATUN U HE YMEET
MCII0JIb30BaTh MOJyUYEHHbIE 3HAHUSI TIPU PEIICHUH TUIIOBBIX MPAKTUYECKHUX 3a/1ay.

8 IlepeyeHb OCHOBHOI M 10NIOJTHUTEJIHLHOMH YueOHOM JTUTEepaTypbl, HEOOXO0AUMOIi 115
OCBOCHUSI JUCHUIIIMHBI

8.1 OcHoBHasl yueOHas JTUTEpPATYpa

Ne KoauyecTBoO

Hcnoan3dyercs npu
HaunMmeHoBaHue, aBTOp(b1), O U MECTO U3IAHUS Kypc | 3x3emmisipoB

H3VYEHHH Pa3ieioB
n/n y P B OMOIMOTEKe

1 |Jertsapes, M.I. MarepuanoBenetue. TexHOIOTHs Bce paznenst 1,2 49
KOHCTPYKITMOHHBIX MatepuanoB [Tekcrt]: YueOHOe
nocoone / M.I'.Jlertsape. — M.: KomocC, 2007. —
360 c.

2 |Anekcees, [I.B. Bupryanbsbeiii naOopaTopHbIit 1
MPakTUKYM 1O Kypcy «Marepuanoseaenue» + CD
[OnexTpoHHBIl pecypc]: y4eOHOe mocobue /
I'.B.Anekcees, W.U.bpuaenko, C.A.BomorkaHuHa —
Onektpon. gan. — CII6.: Jlans, 2022. — 208 c. Bcee pasnenst
/I9BC «3narenbctBa «Jlauby. - Pexum mocryma:
https://e.lanbook.com/book/211388,
OTpaHMYCHHBIA 1O JIOTMHY W Tapoiito (jara
oOparenus: 19.06.2023).

3 |Canumos, 2.P. MartepuanosecHue JUTSI Oo6paboTtka 1 DNEKTPOHHBIN
TPAHCIIOPTHOTO MAaIIMHOCTPOCHUS (W1 | KOHCTPYKIIMOHHBIX pecypc
OakanmaBpoB) [DNeKTpOHHBIH pecypc]: ydebGHoe MaTepHaIOB
nocobue / D.P. TanumoB — DOIEKTPOH. JaH.
CIIO.: Jlann, 2022. — 448 c. //OBC «3gaTenbcTBa
«JIaHbY. - Pexum JlocTyma:
https://e.lanbook.com/book/211337,
OTpaHMYEHHBI 10 JIOTHHY U Tapoito (jara
oOpamenus: 19.06.2023).

ONeKTPOHHBIN
pecypc

pe3aHueM



https://e.lanbook.com/book/211388
https://e.lanbook.com/book/211337

8.2 lonosiHuTeILHASA y4eOHAasi IUTepaTypa

Ne

n/n

HanMenoBanue, aBTOp(bl), 01 U MECTO U3TAHUS

Hcnoan3dyercs
NPHU U3YYECHHH
paszzienos

Kypc¢

KoanuectBo
IK3eMILTAPOB
B OMOJIMOTEKE

1

Hocos, B.B. MexaHnuka KOMIIO3ULIMOHHBIX MaTEpUAJIOB.
«JlabopaTopHbie  pabOTBI M TMPAKTHYCCKUE  3aHATHN
[Onexrponnsiii pecypc]: Yuebnoe mocodue / B.B.Hocos. —
OnektpoH. maH. — CII6.: Jlamp, 2022. — 240 c. // 3BC
«W3paTenpcTBa «JIaHbY. - Pexnm Jocryna:
https://e.lanbook.com/book/211361, orpanuyeHHEIl 10
JIOTHHY ¥ miapotio (mara obpamenns: 19.06.2023).

Bce paznenst

ONeKTPOHHBIN
pecype

Coukasa, M.M. Meronuyeckue yka3aHuss K BBIIOJIHEHHUIO
KOHTPOJBHBIX PadOT Mo AUCIMIDINHE «MaTephaloBeleHHe U
TEXHOJIOTHS KOHCTPYKIMOHHBIX MAaTEPHAaJOB» [DIIEKTPOHHBII
pecypc]: MeToa. yka3. [ CTyA. 3a04H. ¢). 00yd. HAIp. MOJIT.
110800.62 «Arpoumxkenepus» (npod. «TexH. cepuc B AIIK»,
«MamuHel 1 000pyn. B arpoOu3Hece», «INEeKTPOTEeXH-HUH H
anektpood-¢ B AIIK) / M.M.Coukas. — DNeKTpoH. aaH. —
Spocnasne, PT'BOY BO Spocnasckas 'CXA, 2014. — 72 c. //
OnexrponHast Oubmmoreka SI'CXA. — Pexum pocryna:
https://biblio-yaragrovuz.jimdofree.com/anekTpoHHblii-kaTanor/
TpeOyeTCsl aBTOPHU3AITHS

Bce pa3znensl

1,2

DIIEKTPOHHBIH
pecype

OpinoB, II.C. HccrnenoBanue MEXaHHYECKUX XapaKTEPUCTUK
KOHCTPYKIIMOHHBIX ~ MaTepHajoB N0  JAWUCHUIUIMHAM
«ComnpoTuBieHne MarepuanoB» U «MarepnanoBeaeHle |
TEXHOJIOTHUS KOHCTPYKIIMOHHBIX MaTepHalioB» JUISt
oby4aromuxcs HaIpaBJICHUS MOATOTOBKH 35.03.06
«ATpPOMHXECHEPHSD) [DnexTpoHHBIH pecypcl:
YuebHo-meroanueckoe nocodue / Opios, I1.C., Coukas, .M.
SIpocnasie, ®I'BOY BO Spocnasckas [CXA, 2019. - 112 c.//
OnexTtpoHHass ©Oubnmoreka SI'CXA. — Pexum pgocryma:
https://biblio-yaragrovuz.jimdofree.com/3neKTpOHHBINA-KaTaI0T/,
TpebyeTcs aBTopu3alys

Bce pa3znensi

ONEeKTPOHHBIN
pecype

OpinoB, II.C. OmnpeneneHve MeEXaHHYECKUX XapaKTEPUCTUK
OpPTaHUYECKUX HOJIMMEPHBIX MaTepHaoB.
VYueOHO-MeTOAMYeCKOe TocoOMe Juil  OOydJaromuxcsl 110
HanpaBieHur0  noArotoBku  35.03.06  «ArpouHxeHepus»
[OnexTponHsIii pecypc]: yueOHO-meToaMUeckoe 1mocobue /
I1.C.OpnoB, M.M.Comnkasi. — OnekTpoH. gaH. — SIpociaBib,
O®I'bOY BO Spocmasckas ['CXA, 2020. — 134 c. //
OnexTtponHas Owubmmorexka SI'CXA. — Pexum pgocryma:
https://biblio-yaragrovuz.jimdofree.com/31eKTpOHHBINH-KaTATIOT/,
TpeOyeTCst aBTOPU3AITHSL.

Bce paznenst

ONEeKTPOHHBIN
pecypc

Joctyn oOyuaronuxcs K 3JeKTpoHHBIM pecypcam (OP) ombnuorexku @I'BOY BO «SpocnaBckmii
'AY» ocymiecTBisercs IMOCPEICTBOM  AJIEKTPOHHOM HMH(OpPMAlMOHHOW  00pa3oBaTelNbHOM  Cpeibl
YHHUBEPCUTETA U caiita 1o Jioruny u maposto (https://biblio-yaragrovuz.jimdo.com/31eKTpOHHBIN-KATAJIOT).



https://e.lanbook.com/book/211361
https://biblio-yaragrovuz.jimdofree.com/�����������-�������/
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9 IlepeyeHn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu UHTEepHeT

9.1 IlepevyeHb JIEKTPOHHO-OMOJIHOTEYHBIX CUCTEM

3‘121 HaumenoBanue TemaTuka Pexum gocryna

1. DJICKTPOHHO-OMOMOTe HA CHCTEMa VYHuBepcaabHast https://e.lanbook.com/
u3aarenbeTBa «JIaHb»

2. 3ﬂeKTp0HHO_6H6HHOTeqHaﬁ cucteMa VYHuBepcaabHast http://ibooks.ru/
«iBooks.ru»
Hayunast snekrponnas Oubnuoreka Jlali

3. cLIBRARY RU YHuBepcaabHas http://elibrary.ru/

9.2 IlepeyeHb peKOMEHAYeMbIX HHTEPHET-CANTOB 10 AUCIHUILINHE

1. MuHnuctepcTBO 00pa3oBaHusi U Hayku Poccuiickoit @enepanuu [IaeKTpOHHBIN pecypc]. —
Pexxum noctyna. — https://minobrnauki.gov.ru/, ceoboaubIit. — 3ari. ¢ 3kpana. — S3. pyc.

2. ®enepanbhbiii optan «Poccuiickoe oOpazoBaHue» [DNeKTpoHHBIA pecypc]. — Pexum
noctyna. — http://www.edu.ru, cBoboaHbIi. — 3ari. ¢ skpaHa. — S3. pyc.

3. Uudopmarnmonnas cucrema «EJIWHOE OKHO J0OCTyna K OOpa30BaTEIbHBIM pecypcamy»
[DnexTponHsbIii pecypc]. — Pexxum goctyma. — http://window.edu.ru, cBoGoaHbIi. — 3ari. ¢
3KpaHa. — 3. pyc.

4. @enepanbHbI I1EHTP HWHGOPMAIIMOHHO-00PA30BATENBHBIX PECYpCcOB [DIEKTPOHHBIN
pecypc]. — Pexxum noctyma. — http://fcior.edu.ru, cBo6oaHbIN. — 3ari. ¢ skpaHa. — 3. pyc.

5. MUHUCTEPCTBO CENBCKOTO X03siicTBa P® [DnekTpoHHblid pecypc]. — Pexum mocryma. —
http://mcx.ru/, ceoboaHbIi. — 3ari. ¢ 3kpaHa. — S3. pyc.

6. Hayunas snexktponnas Oubnunoreka eLIBRARY.RU [Dnektponnsiii pecypc]. — Pexum
nocryma. — http://elibrary.ru/, cBo6oaubIi. — 3ari. ¢ skpana. — 3. pyc.

7. CenbCKOXO3SIMCTBEHHAs 3JIEKTPOHHAas OMOMMOTEKa 3HAHUM [DJIEKTPOHHBIM pecypc]. —
Pexxum noctyna. — http://www.cnshb.ru/akdil/, cBo6oanbIii. — 3ari. ¢ 3xpana. — 3. pyc.

8. llenTpanpHas Hay4yHas CEJIbCKOXO3sMCTBeHHass OubmmoTeka Poccenpxo3zakamemun
[DnexTpoHHBI pecype]. — Pexum gocryma. — http://www.cnshb.ru/, ceoboansiii. — 3ari. ¢
3KpaHa. — 3. pyc.

9. MHWadopmanmonno-cnpaBounblii  moprtan. IIpoekt Poccuiickoli rocymapcTBEHHOM
OMOIMOTEKH IS MOJIOJICKH [DICKTpOHHBIA pecypc]. — Pexxum moctyma. — www.library.ru,
CBOOOJHBIN. — 3ari. ¢ skpaHa. — S3. pyc.

10. DnexkTpoHHas H3JIEKTpOTEeXHUYecKass Oubmmoreka|DNeKTpoHHBIM pecypc]. — Pexum
nocryma. — http://www.electrolibrary.info/, ceodoanbIii. — 3ari. ¢ skpana. — S3. pyc.
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https://e.lanbook.com/
https://e.lanbook.com/
http://ibooks.ru/
http://ibooks.ru/
http://ibooks.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
https://minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
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10 MeToanueckune YKazanud 1Jist oﬁyqaloumxca M0 OCBOCHHIO JUCIHUITIJIMHBI

Bua y4eOHbIX 3aHATHH

Opranu3zanms 1esiTeJIbHOCTH 00y4YaIomerocs

Jlexusa

Hanncanne KOHCHEKTa JEKUIWil: KpPaTKO, CXEMAaTW4HO, IOCIEJOBATEIbHO
(UKCUPOBATH OCHOBHBIE TTOJI0KEHUS, BEIBOBI, (POPMYITHPOBKH, 0000IIIECHMS;
noMeuyaTb BaXKHBIE€ MBICIIH, BBIIACTATH KIIOYEBBIC CIIOBA, TEPMHHBL
0O0603Ha4YNTH BOIIPOCHI, TEPMHUHBI, MAaT€PHall, KOTOPHIi BBI3BIBAET TPYIHOCTH,
IIOMETHUTH U TMOTBITAThCS HATH OTBET B peKOMEHTyeMoi uteparype. Eciu
CaMOCTOATENIPHO HE YyJaeTcss pa3zo0paTbcsi B Marepualle, HEOOXOIUMO
cOpMyIHPOBATH BONPOC ¥ 33/aTh MPENOIABATENI0 Ha KOHCYIbTALIUH.

Jlaboparopnas pabota

Pabora ¢ koHCTIEKTOM JIeKUMH. AHAIU3 PEIICHUs TUIIOBBIX 3a/1a4 Ha [IPEMET
IIOKCKA ONTUMAJIBHBIX PEIIEHUH MPOU3BOJIBHO 3alaHHON 3ajauu. Pabora c
JIONTOJTHUTEIIbHOW JIUTEPATYPOU.

ITonroroBka k 3auery
IToaroroBka K 3K3amMeHy

Pabota ¢ koHCTIEKTaMH JIEKI[1i1, OCHOBHOM U JTOTIOJIHUTEIHHON TUTEPATYPOH,
pecypcamu cetu IHTEpHET.

11 Iepeyenb HHGPOPMAUOHHBIX TEXHOJIOT Ui, HCIIOJIb3yeMbIX IIPU OCYLIECTBICHUN
00pa30BaTeJIbHOIO MPOLECCa M0 AUCHHUIUINHE, BKIKYAsl NlepeYyeHb MPOrpaMMHOIo
o0ecrieueHus: 1 UHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Nudopmanmonnsie

TCXHOJIOTHH, HCIIOJIb3YCMBIC Ipu OCYyHICCTBJICHUU

o0Opa30BaTeNbHOr0 Ipolecca MO JUCIHUILUIMHE MO3BOJSAIOT: 00€CHeUYUTh B3aUMOJCHCTBUE
MEX1y YYacTHMKaMH 0O0pa3oBaTelIbHOIO MpOLEcca, B TOM YHUCIE€ CUHXPOHHOE M (WJIM)
ACMHXPOHHOE B3auMOJIeHCTBUE TOCpeaAcTBOM ceTH «WHTepHeT», B T.4. ¢ MCHOJIb30BaHUEM
AJIIEKTPOHHON MH(OPMAIMOHHO-00pa30BaTEIbHON Cpebl YHUBEPCUTETA; (PUKCUPOBATH X0/
o0pa30BaTeNbHOrO MpoLEecca, Pe3yIbTaTOB MPOMEKYTOUYHOW aTTeCTalluy MO AMCLUILIMHE U
pe3yJIbTaTOB OCBOEHUS 00pa30BaTEIbHONW MPOrpaMMbl; OPraHU30BaTh MPOLECC 00pa30BaHUs
NyTeM BU3YyalM3aluu M3ydyaeMoi HH(OpMALMU MOCPEACTBOM MCIOJBb30BaHUS MIPE3CHTALIN,
y4eOHbIX (UIBMOB; KOHTPOJIMPOBATH PE3YJIbTATHl OOYUEHUSI HAa OCHOBE KOMIBIOTEPHOIO

TCCTUPOBAHUA.

11.1 IlepeyeHb JUIEH3MOHHOTO U CBOOOIHO PACNPOCTPAHSIEMOr0 MPOrpaMMHOIO
o0ecreueHusi y4eOHOI 0 nmpouecca

HaumenoBanue Temaruka

1. | Microsoft Windows

OHCpaHI/IOHHaH CcHUCTEMA

2. |Microsoft Office (Bkmouaer Word, Excel, PowerPoint) [TakeT opUCHBIX PUITOKEHUH

3. | Calculate Linex

OHCpaHI/IOHHaH CHUCTEMA




11.2 Ilepeyenr mnpodeccHOHANBHBIX 0a3 [JaHHBIX M HMHGOPMAIHOHHBIX
CIIPABOYHBIX CHCTEM

Ne .

u/n HanmeHnoBanme TemaTuka JJIeKTPOHHBIN apec
http://www.consultant.ru

CnpaBoyHO-TIpaBOBasi CUCTEMA
1. YHuBepcanpHas JlocTynn ¢ KOMIBIOTEPOB 3JIEKTPOHHOTO
«Koncynpsrantllimroc»
YUTAIBHOTO 3a1a Oubamorexku SApl'AY.
WNudopmannoHHO-IpaBOBOI https://www.garant.ru/

2. | mopran «["apaHT» YHuBepcanpHas JocTynn ¢ KOMIIBIOTEPOB 3JEKTPOHHOTO
qUTAILHOTO 3a1a Onbanoreku SIpl’AY.
https://polpred.com/

JlokanbHas CeTh OI'bOY BO
baza nmamneix  Polpred.com «SpocnaBckuiit 'AY» / uHAMBUAYaTBHBIHI

3. YHuBepcanpHas . .

0630p CMU HEOTrpaHUYEHHBIH JIOCTYH U3 JII00OH
TOYKHU, B KOTOPOM UMEETCS JOCTYII K CETH
WNHTEpHET 1O JIOTUHY U NIAPOJIIO.
https://H36.pd/
K nmnpousBenenusiv, mnepemienimiuM B
OOLIECTBEHHOE  JIOCTOSIHUE  JOCTYI

4 HaumonaneHasgs  3iekTpoHHAast V HUBeDCANLHAS CBOOOIHBIH.

" | oubmmoteka (HOB) p K IIPOU3BEIECHUSAM, OXpaHsIeMbIM
aBTOPCKUM paBoOM JOCTYTI c
KOMITHIOTEPOB JIEKTPOHHOTO YU TAIHHOTO
3ana 6ubnaunotexu SApl'AY.
http://agris.fao.org/agris-search/index.

5. | baza nauaeix AGRIS CrenuanusupoBaHHast ttp://agris.fa0.0 q/va gris-search/index.do
Hoctyn cBoboaHBIH

NudopmannoHHo-cripaBoYHast
cucremMa .
. http://www.cnshb.ru/AKDiL/

6. | «CenbCroXO03siiCTBEHHAs Crienpanu3upoBaHHas -

Joctyn cBOOOAHBIN.
AJIEKTPOHHAS onbmuoTeka
3HaHui» (CObu3l)
baza mammeix Spriner Nature . )

7. . CnenunanusupoBannas | https:/link.springer.com

eBook Collections " P 3 aring

11.3 Joctyn k cetu UHTEpHeET

Kaxnapiii oOywarommiics B TeYeHHME BCero Imepuoja oOydeHus obecreueH
VHJVBUyaJIbHBIM HEOTPAaHUYEHHBIM JOCTYIIOM (yIaJE€HHBIM JIOCTYIIOM) K ceTu MIHTepHeT u Kk
ANEKTPOHHOM nH(popMaloHHo-o0pa3oBarenbHoi cpene PI'BOY BO «Apocnasckuit AV .

12 MaTtepuanbHO-TeXHH4YECKOe o0ecneyeHne 00y4eHus 0 JMCHUIIMHE
[To Bcem BugaM ydeOHOM JAEATEIBHOCTM B paMKaxX JUCUHUIUIMHBI «OCHOBBI

TPAHCIIOPTHBIX TMEPEBO30K» HCHOJB3YIOTCS TOMEILIEHUsI — Yy4eOHble ayJuTOpud IS
NPOBECHUS] YYEOHbIX 3aHATUN, NPEAYCMOTPEHHBIX YYEOHBIM IIJIJAHOM, OCHAIICHHBIC


http://www.consultant.ru/
https://www.garant.ru/
https://polpred.com/
https://���.��/
http://agris.fao.org/agris-search/index.do
http://www.cnshb.ru/AKDiL/
https://link.springer.com/

000pyI0BaHUEM M TEXHUYECKUMHU CpecTBaMu 00yueHus. [lomemnenus s caMoCcToATeIbHOM
paboThI 00YYAIOIIUXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOU C BO3MOKHOCTBIO MTOAKIIOYSHUS

K CCTHU «I/IHTCpHCT» )51

obecreyeHbl

AOCTYIIOM B QJICKTPOHHYIO

UH(OPMAIIMOHHO-00pa30BaATENbHYIO CPEly YHUBEPCUTETA.

12.1 Ilnanupyemble mNOMeNIeHUS JJs TPOBeJeHUs] BCeX BHIAOB Y4eOHOM

ACATECJIIBHOCTH

HanmeHoBaHMe cienUAJIbHBIX NOMeIEHUM

OCHaIIIeHHOCTL cnenuaJbHBIX NOMeIIeHnit

Y4yeOHasi ayiuTopusi 1Ji51 IPOBeIeHUsI
yueOHBbIX 3aHATHI

[Tomemenne Ne 225 (yuedubiii kopmyc Nel)
KomuuectBo mocamounsix mect:80.

Anpec (MECTOIOI0KEHNE) TTIOMEIIICHHMS:
150042, SIpocnaBckas 0011, T. SIpocnaBib,
TyrtaeBckoe mocce, 58.

CrnenupnanusupoBaHHas MeOesb — ydeOHas 1ocka, yueOHast MeOelb.
Texunueckue cpeacTBa oOy4deHUs, HAOOPHI JIEMOHCTPAIIMOHHOTO
o0opynoBaHuS M Y4eOHO-HAUIOHBIX MOCOOMI — KOMOBIOTED,
MYJIbTUMEANA-TIPOCKTOP, aKyCTHYeCKas CHCTEMa, IPOCKIHUOHHBIHI
JKpaH.

[Mporpammuoe obecrieuenue — Microsoft Windows, Microsoft Office.

Y4yebHas ayauTopus 1Jis1 NPOBeeHUs
Y4eOHBIX 3aHATHHI

[Tomemenue Ne 138 (yueonnrii kopmyc Nel)
KonnuecTBo nocagounbix Mect:_24.
Anipec (MECTOIOI0KEHNE) TTOMEIICHHUS:
150042, SIpocnaBckas 0011., T. SIpociaBiib,
TyraeBckoe mocce, 58.

Crienmanmu3upoBaHHas MeOeNb — yaeOHas 1ocka, yaeOHas MeOes.
TexHndeckue cpeacTBa OOydeHHUs, HaOOPHI JEMOHCTPAIIMOHHOTO
000pynOBaHUS M YIeOHO-HATIISITHBIX IIOCOOHMIA — HOYTOYK, TTPOSKTOP,
9KpaH, TBepaoMmepbl bpunemwts, Poksemra, Bukkepca, o0pasiisi
JIMTEHHON OCHACTKH, OTJIMBKA.

[Tporpammuoe obecneuenne — Microsoft Windows, Microsoft Office.

Ilomemenne I CcaMOCTOAATEbHOH PadoOTHI
o0yuaromuxcs

ITomemenne Ne 109

KonnuectBo mocamounsix MecT 12

Anpec (MECTOTIOIOKEHHE) TTOMETIICHHUS:

150052, SpocnaBckasi 00m1., r. SpocmaBns, yi.E.
Konecosoii, 70

CrernanusupoBaHHas MeOens — yueOHas MeOesb.
TexHuueckue cpeacTBa 00YIEHUS — KOMITBIOTEPHI TIEPCOHAIBHBIE —
12 wWT. ¢ TMUEH3UOHHBIM ITPOrPAMMHBIM 00ECIIEYEHUEM, BBIXOJIOM B

cetb  «lHTepHeT» M  JOKaJbHYIO  Ce€Th, JOCTYIIOM K
nH(pOpManMOHHBIM pecypcawm, JIEKTPOHHOM
WHPOPMAIMOHHO-00pa30BaTEILHON cpene OI'bOY BO
«pocnasckuit T'AV», K Oasam JAHHBIX u

UH(POPMAIINOHHO-CIIPABOYHBIM CHCTEMaM.

[porpammuoe obecneuenne — Microsoft Windows, Microsoft
Office, cmenmamu3upoBaHHOE JHIIEH3MOHHOC W  CBOOOIHO
pacmpocTpaHseMoe MPOrpaMMHOE 00ecredeH e, IPeIyCMOTPEHHOE
B paboueli mporpaMMe AUCIUTIITHBL.

Ilomemenune A CaMOCTOSITEIbHOH PadoTHI
o0yuarouuxcs

ITomemenue Ne 318

KonnuectBo mocamoynbix MecT 12
Anpec (MeCTOMON0KEeHNE) TTOMEIIEHHUS:
150042, SpocnaBckas 00y, T.
TyrtaeBckoe mocce, 58

SIpocinasisb,

CrermanmsupoBaHHas MeOens — yueOHas MeOels.
Texauueckue cpeacTBa 00y4eHUS — KOMITBIOTEPHI TIEPCOHATLHBIC —
12 mT. ¢ TUIEH3UOHHBIM MTPOTPAMMHEIM 00€CTIeYeHHUEM, BBIXOJIOM B

cetb  «lHTepHeT» W  JIOKaNbHYIO  CETh, JOCTYIOM K
HH(GOPMALMOHHBIM pecypcam, IIEKTPOHHOM
nH(popMannoHHO-00pa3oBaTeIbHON cpene OI'BOY BO
«SIpocnaBckuit T'AV», K OazaM JIAHHBIX Hu
HH(OPMALMOHHO-CIIPABOYHBIM CHCTEMaM, KOMUP-MPUHTEP — | 1T.
Iporpammuoe obecnieuenne — Microsoft Windows, Microsoft
Office, cmeumamu3upoBaHHOE JIMIEH3HOHHOE H  CBOOOIHO

pacrpoctpaHsieMoe IporpaMMHoe odecrieueHue, MpeayCMOTPEHHOe
B pabouell mporpaMMme AUCITUTUTHHEL.

Ilomemenune A CaMOCTOSITEIbHOH PadoOTHI
o0yyaronuxcs

IMomemenune Ne 341

KonndecTBO nocaiouHbIX MecT 6

Anpec (MECTOIONIOKECHHE) TTOMEIIICHHS:

150042, SpocnmaBckas o0m., 1. Spocnarisb,

Crenmanu3upoBaHHas MeOelb — yueOHas MeOeb.
TexHudeckue cpeacTBa 00yUCHUS — KOMITBIOTEPHI TIEPCOHANBHBIC — 6
IIT. C JMICH3UOHHBIM MPOTPAMMHBIM OOCCIICUYCHHUEM, BBIXOJOM B

cetb  «MHTepHeT» W  JIOKAIbHYIO  CE€Th, JOCTYIOM K
nH(pOpPMAMOHHBIM pecypcawm, ANEKTPOHHOM
nH(HOPMAITMOHHO-00pa30BaTEILHOM cpene dI'bOY BO




HauMmenoBanue crienajJdbHBIX TOMeEIEHU OcHalIEeHHOCTD CHEHAJLHBIX ITOMeIeHHn

Tyraesckoe mocce, 5 8 «pocnasckuit TAVY», K Oazam JaHHBIX Hu
HH(OPMALMOHHO-CIIPABOYHBIM CHCTEMaM, KOIUP-TIPUHTEP — 1 IIT.
Iporpammuoe obecmeuenne — Microsoft Windows, Microsoft
Office, cmenmamu3upoBaHHOE JHUIEH3MOHHOC ©  CBOOOHO
pacrnpocTpaHseMoe IPOrpaMMHOe 00ecreueHue, IPEeayCMOTPEHHOES
B paboueil mporpaMme AUCIHILIHHBL

ITomemenne IS XpaHeHust n | Cnenmanu3upoBanHas MeOeb; CTEIUIAXHU I XPaHCHUST YU4eOHOTO
NPoQUIAKTHIECKOT0 00CaYKHBAHUS Y4eOHOIO0 000pyZOBaHUs;  KOMIBIOTEP C JIMIICH3UMOHHBIM MPOrPAMMHBIM
0Gopy10BaHus obecriedyeHrEeM, BEIXOJIOM B MIHTEpHET U JIOKAJIbHYIO CETh, ZI0CTYHOM
Tomentenns Ne 210, Ne 328 K HHPOPMATHOHHBIM pecypcawm, AIEKTPOHHOH

WHPOPMAMOHHO-00pa30BaTEIFHON Cpefie YHHUBEpCUTETa, K 0azaM
JaHHBIX M WH(OPMAIMOHHO-CIIPABOYHBIM CHCTEMaM; HaYIIHHKHY;
CKaHep/NIpUHTep; CIELHAIbHBIH HWHCTPYMEHT W HWHBEHTapb I
o0CITy>)KUBaHHS yIeOHOTO 000pYIOBAHNS.

[Mporpammuoe obecreuetue - Microsoft Windows, Microsoft Office,
Calculate Linux.

Anpec (MEeCTOIONIOKECHHE) TIOMEIIICHHS:
150052, SpocnaBckas 00m., r. Spocmapms, yi.E.
Konecosoii, 70

Homemenus st XpaHeHust u | Cnenuanu3upoBaHHass MeOenb; CTeJUIaXH [JIs  XPaHEHHS
NPOPUIAKTHYECKOT0 00CAY:KHBAHUS y4eOHOro | ydeOHOro o00OpyJIOBaHUs, KOMIIBIOTEp C JIUIECH3HOHHBIM
o0opynoBaHus [pOrpaMMHBIM OOecrieuyeHrneM, BBIXOAOM B IHTepHeT u
[omemenns Ne 236 Ne 312 JIOKAJIBHYIO CETh, JOCTYIOM K WH()OPMAIMOHHBIM pecypcam,
Anpec (MecTOnoNoKeHre) MOMEIIEeHuU: JNIEKTPOHHON  MH(OPMAIMOHHO-00Pa30BaTENBHON  cpelie
150042, SpocmaBckas o0, T. SpocnaBib, | yHUBEpCUTETA, K 0azam JTAaHHBIX n
TyTtaeBckoe mocce, 58 “H(OPMAITMOHHO-CITPABOYHBIM CHCTEMaM; HayIIHUKHY;

CKaHep/TPUHTEP; CTICIUATbHBIN HHCTPYMEHT M HHBEHTAPH IS
00CITy>)KUBaHHsI y4eOHOTO 000PYIOBaHUSI.

IMporpammuoe obecnieuenue - Microsoft Windows, Microsoft
Office, Calculate Linux.

13 Opranusauusi 00pa3oBaTeJIbHOIO MPoUEcca AJIs JIUI[ ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

OOyuenue oOydarOmMXcs C€ OrpaHUYECHHBIMA BO3MOXHOCTSIMU 3I0pPOBbS IPH
HEOOXOJUMOCTH OCYILECTBISIETCS Ha OCHOBE aJalTUPOBAaHHOM palouell mporpammbl ¢
UCIIOJIb30BAaHUEM CIIELUHUANbHBIX METOJOB OOy4eHHs M JAUJAKTUYECKUX MaTepuasos,
COCTaBJICHHBIX C YYETOM OCOOEHHOCTEH NCUXO(pU3UYECKOTO PA3BUTHS, HHIWBHUIYaTbHBIX
BO3MOYKHOCTEH M COCTOSTHUS 3/I0POBbs TAKUX 00ydaromumxcs (00yqaromnierocs).

B nensax ocBoeHus y4yeOHOM mporpaMMbl AMCUUIUIMHBI WHBATUAAMHM M JIMLIAMU C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbsSI YHUBEPCUTET 00€CIICUNBACT:

— N7 UTHBAJIKJOB U JIMII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 370POBbsI 110 3PEHHIO:
pa3MelieHne B JOCTYIHBIX JIsI O0YJArOIIMXCS, SIBISTFOIIMXCS CIICTTBIME WU CITAa00BUS MM,
MecTax M B aJanTUpOBaHHOW (opMme cnpaBouyHON WH(OOPMAIMU O pacHUCaHUU YUYEOHBIX
3aHATUN; TPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIETO 00yJaromeMycsi HEOOXOAUMYIO TTOMOIII;
BBIMYCK aJbTEPHATHBHBIX (HOPMATOB METOAMUYECKUX MaTepuanoB (KPYMHBIM MmpudT wIu
aynuodaibl);

— JUIsl MHBAJUAOB W JIMI C ONPaHUYEHHBIMU BO3MOXKHOCTSMHU 3J0POBbS IO CIyXY:
HaJJIeXKAIIMMHU 3BYKOBBIMH CPEACTBAMH BOCIIPOM3BEICHUS HH(OpMAIUY;

— JUIsL MTHBAJIMUJOB W JIUI[ C OIPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3/0POBbS, MMEIOIINX
HapYILICHUsS] OMOPHO-BUTATENILHOTO ammapaTa: BO3MOKHOCTh OECHpPENnITCTBEHHOTO JTOCTYIa



oOy4Jaronuxcsi B y4eOHbIC TTIOMEIICHHS, TYyaJIeTHhIC KOMHATHI M IPYTUE TIOMEIIEeHUS Kadeapsl,
a Tak)ke MpeObIBaHKUE B YKA3aHHBIX MTOMEIICHUSX.

OOGyuaronuecst U3 yuciaa WHBaIUAOB U Jiui ¢ OB3 obecrieueHbl MMevyaTHbIMU U (UJTH)
AJIEKTPOHHBIMU 00pa3oBaTEILHBIMU pecypcaMu B (hopMax, aaliTUPOBAHHBIX K OTPaHUYCHUSIM
ux 370poBbs. OOpa3oBaHHE OOYYAIOIIMXCS C OTPAHHMYCHHBIMH BO3MOXXHOCTSMH 310POBbSI
MOKET OBITh OPTaHU30BAHO KaK COBMECTHO C JPYTHUMH OOyYarONTUMHUCS, TaK U B OTJCIbHBIX
rpynnax uiv B OTACJIbHBIX OpPTraHU3AIUSIX.



Ipunooswcenue 1

Jluct ponosiHenumii n M3MeHeHMii K paGoyeii nporpamMme AUCHHILIHHDI
nepuon o0y4enusn: 2022-2027 yyeGHble roaa

Buecennble nuamenenus Ha 2023/2024 y4eOHBIit rof
B pa6ouylo nporpaMMy I@CHAITMHEL

b1.0.16 MarepuanoBeieHre ¥ TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTEepHaIOB

Hnoexc oucyunnunor « Haumenosanue oucyunnuHol »

BHOCATCH C/IeAyIOIIHEe U3MEHEHHUS U AOMOJIHEeHHUA .

Jarta, Homep
NPOTOKOJIA 3aceaHHs

Hara, Homep
NPOTOKOJIA 3aceJaHHs

Ne YueGHOo-MeToaHYecKOii
Pa3znen H3menenus u aonoaHeHns Kadenpel, Bu3a
n/n ssBeIyIOmero KOMMCCHH, BH3a
% npeaceaarenss YMK
Kkadenpoii
¢dakyabTera
8 Ilepeuenp ocHoBHO# M | OGHOBNEH NIEPEYEHb OCHOBHOH M
JONOJIHUTENBHOMH y4e6HOM | JOMOMHUTENbHOM y4ebHoi
1 | nuteparypsi, JMTEpaTypbl,  MCMONB3yeMoli  npu
HeobXxoaumoii AJA | OCYIIECTBIIEHUH obpa3oBarenbHOro
OCBOEHMS TUCLMITMHEI NpoLiecca Mo AUCLIUMILIHHE.
OGHOBNEHEI NepeyHn
9 [IlepeueH» pecypcoB | 3NMEKTPOHHO-GHBNHOTEUHBIX CHCTEM
2 HHd)OpMaLlHOHHf)-TeJIEKOM PEKOMEHAYEMBIX ~ HMHTEpPHET-CaiTOB,
MYHHKaLHOHHOM CETH | HCMONB3yEMBIX MNP OCYIIECTBICHHH
«HHTEepHET obpasoBaTe/lbHOrO  mpouecca 10
JHUCLIMIUTHHE,
11 Iepeuens
HH(pOPMALIMOHHBIX
TEXHOJIOTHiA, 14.06.2023 r. 26.06.2023 r.
HCTIONB3YEMBIX npu | O6HOBJIEH nepeyeHb IIpotokog Ne 1 IMporokon Nel0
OCYIIECTBJICHHH npodecCHOHaNbHBIX 633 JaHHBIX M
3 o6pa3oBarenbHOro MH(DOPMaLMOHHBIX CMpaBOYHBIX ol o o 4
npouecca 1o AMCUMIUIMHE, | CHCTEM, HCTIONIb3yEMBIX npu f
BKJIFOYas TNIEPEYEHb | OCYIUECTBIEHUH  06pa3oBaTENLHOrO
NPOrpaMMHOr0 Tpouecca Mo AUCLIUIIITHHE.
obecrneyenus %
HH(OPMALIMOHHBIX
CMPaBOYHBIX CHCTEM
12.1 IlnaHupyemble noMeiuenus mis
NpOBENICHHS BCEX BHIOB yueOHOI
12 ZEATENIBHOCTH.
4 MarepuansHto-texunuecko | O6HOBNEH nepeyeHs
¢ obecneuenue oGy4eHHs | MaTepHalbHO-TEXHHYECKOro
10 AMCUMIUIMHE obecrnieuenus, HeoOGXomMMOro s
peanu3auuu o6pazoBaresbHoii
NpOrpaMMsI.
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IIpunoosicenue 2

MunucTepcTBO Hayku 1 BbICIIero o6pa3oBanus PoccHiickoit Qeneparyuu
DenepanbHOe rocyIapcTBEHHOE GIOKETHOE 06Pa30BaTebHOE yupexaeHue
BEICIIET0 00pa30BaHus
«IpocnaBckuit rocy1apCTBEHHbIH arpapHBbIii YHHUBEPCUTET)»
WnxeHepHsIit GakyasTeT

: YTBEPXJIAIO
§ IBGHOI ¥ BOCTIMTATENHHOI

. e, o

2 S
80103300 50-C

b1.0.16 Marepuanosenenue u TeXHOIOTUs KOHCTPYKIIMOHHBIX MaTepHAIIOB

Hndexc oucyunnunwr «Haumenosanue ducyuniunory

Ko n HanpagJienne noaroToBKH 33.03.06 Aepoundicenepus

Hanpasyiennocrs (upoduin) Mawuner u obopydosanue 6 azpobusnece

KBanupukanus baxanasp

®opma o0yyenus 3aounas

I'on Havasa noaroToBKH 2022

®PakynabTeT UHIICEHEPHbLU

Kadgenpa-paspaborunx Texnuyeckuii cepeuc

O6beM AuCHHNIHHDI, 4. / 3.e. 216/6

@opma KOHTpPOIst (IPOMEKYTOIHAS aTTecTanus) 3ayem, sK3ameH

Jlexan dakynbTera K.m.H., doyerm Illemynosa E.B.
(noonuce) (yuénan cmenens, 36anue, Pamunus .0, )

UIpenceppsmen: YMIC ,/@—' k.n.H. Ananpun I.E.
(noonucs) (vuénas cmenenv, 36anue, @amunus U.0.)

3aBenyoLIHii BhIMycKaroLeit

Kadenpoit k.m.H., doyenm 1llemynosa E.B.

(noonucey’ (yuénas cmenen, 36anue, Gamunus U.0.)

Spocnasns, 2023 r.



Jlexuu —

8 q.

JlaboparopHbie 3aHATHS — 10 4

CamocrositenpHas pabora — 183,8 wu.

MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMBbl:

HucuuminHa «MarepuanoBelcHHEe U TEXHOJOTUSI KOHCTPYKIIMOHHBIX MaTEpHUaJIOB)
otHocuTcs K broky 1 Huctummmaer (Momynm). OOs3aTenpHas 4acTh 00pa3oBaTelbHOMN
IporpaMmbl OakanaBpuara.

JAucuuniimHa HanpagJjieHa Ha (POPMHUPOBAHHUE CJIEAYIOIUX KOMIIETEHIINI:
- YHHBepCAJIbHbIC KOMIIETCHIIUM U HHAMKATOPbI HX JOCTHKEHUS

Kareropust Kon n HaumMeHoBaHNe MHAMKATOPA
(rpynma) Kon Conep:xanue JOCTHKEHUsI KOMITeTeHIIMH
YHUBEPCAJIBbHBIX | KOMIIETEHLUH KOMIIeTEeHIINH
O — 3HAThH yMeTh BJIaJETh
YK-1.1 U/I-1 AnanusupyeT 3a1a4y, BbIICISS €€
Croco6eH 0CYLLECTBIATD 0a30BbIC COCTABJISIOIINE, OCYIIIECTBIISICT
CHCTEMHOE I MOUCK, KPUTUUECKUI aHaIHN3 ACKOMITO3ULIMIO 3aJa491
Y CHHTE3 HH(POPMAIIUH, Meronuky ITpoBoguTH HaBbsikamm
KpPUTHYECKOE YK-1 ™
I\I/)ILIH_I.]'IGHI/IG TMPUMCHATL CUCTCMHBIN IIOUCKa aHaJInu3 pCH_ICHI/I}I
TOAXOA A71s1 PeHICHU “HQOpMAIMK | TIONyYEHHOW | ITOCTaBJICHHON
IIOCTABJICHHBIX 3a1a4 I/IH(l)OpMa]_[I/II/I 3a1a9u

- OﬁHIEHpO(l)eCCI/IOHaJIbHLIe KOMIICTCHIIUU U HHAUKATOPbI UX JOCTHKCHUSA

Kon Conep:xanue Koa 1 HanmMeHOBaHHe MHANKATOPA JOCTHKEHHs] KOMIeTeH NI
KOMIeTeHIHH KOMMeTeHLHH 3HATh | yMeThb | BJIa/JeTh
CriocoGeH periaTh THIIOBBIE 3a1adH OIIK-1.1 1-1 [leMOHCTpUpYET 3HAHHE OCHOBHBIX 3aKOHOB MaTEMATHYECKHX,
TIpOeCCHOHATBHOM e TEIBHOCTH Ha €CTECTBEHHOHAYYHBIX M 001IenpoheCCHOHATBHBIX IUCIUIUINH, HEOOXOIUMBIX JULS
OCHOBE 3HAHHI OCHOBHBIX 3aKOHOB pElLIeHHsI TUIOBBIX 3314 B 00J1aCTH arpOHHKEHEPUH
OHK l 1 MaTeMaTHYECKUX U €CTECTBEHHBIX HayK I HpI/IMeHHTL OCHOBHEIC HaBreikamu TIPUMEHCHUS
. HpHMEHeHHeM OCHOBHBIC SO eCTeCT;ea:I(:(I){::; HBIX e::;:fs?::o?; OHI-?:TX
I/IH(1)0pMaIII/IOHHO-KOMMny/IKaIII/IOHHLIX C€CTCCTBCHHOHAYIHbIX anunmmg': zmcunnnm{y:
TEXHOJIOTHH AHCTHTLIH npodecCHOHATTEHON NPpOQeCCHOHATBHON
JCATCIIbHOCTH JICATCIIBHOCTH
OIIK-5.1 Crioco0eH y4acTBOBaTh B IPOBEICHHUH OIIK-5.1 UJI-1 Tlox pyKoBOACTBOM crenManicTa 0osee BHICOKOH KBaTH(HUKALMH
SKCTICPUMEHTANIBHBIX FICCIEIOBAHNH B Y4JacTBYeT B IIPOBEICHIH YKCIIEPHMEHTAIBHBIX UCCIIEIOBAHMIA B 00JIaCTH
MpohecCHOHANIEHON JeSITeTbHOCTH arpOMHKEHEPUH
Kitaccnueckue u Hcnonp3oBath K1accHIecKue HaBbikamu npyMeHeHust
COBPEMEHHBIE METOIbI 1 COBPEMEHHBIE METOJIBI KJIAaCCHYECKUX H
HCCIIEI0OBAHUS HCCJICAOBAHUA COBPEMCHHBIX METObI
HCCIIEIOBAHMS B
NPodeCCHOHATEHOM
JICATCIIbHOCTH
OIIK-4.1 Crnocoben peamm3osbiBath coBpeMennsle | OIIK-4.1 M/I-1 HMcmone3yeT MaTepraisl HayIHBIX HCCIISIOBAHHI 110

TEXHOJIOTHH U 000CHOBBIBAThH UX
pUMEHEHHE B MPO(ECCHOHATBLHOM
JIEATEIBHOCTH

COBEPILICHCTBOBAHUIO TEXHOJIOTHI U CpEACTB MEXaHU3alUuU CEIbCKOXO03sIMCTBEHHOTO

POU3BOICTBA
CoBpeMeHHbIE Hcrions30BaTh MaTepUaIbl HasbIkamy prMeHeHust
TEXHOJIOTUU Hay4IHBIX I/ICCJ'ICHOB&HI/Iﬁ 10 COBPEMEHHBIX TCXHOIIOI'I/Iﬁ B

COBEPIICHCTBOBAHUIO
TEXHOJIOTHH

l'IpOI/BBOI[CTBCHHOﬁ
JCATEIbHOCTH




Kparkoe coaepxkanme aucuuniaMHbl: [Ipenmer marepmanosenenme.  Poib
OTEUECTBEHHBIX YYEHBIX B Pa3BUTHUM HAayku o Marepuanax. OcoOEHHOCTH TpPUMEHEHUS
MaTepUalioB B CEJIbCKOXO3SMCTBEHHOM MamUHOCTpoeHuu. Kiaccudukaiuss MeTasuios.
[Inactudeckass aedopmaiusi, peKpucTauM3anus. XOoJOoAHAas M ropsyas IJIacTHYecKas
nedopmanus. Hakien. Mexannueckue CBOMCTBA METAJUIOB U cIiaBoB. CTpOeHME CIUIABOB,
MEXaHUUYECKUE CMECH, TBEPABIE PACTBOPHI, XUMUUECKUE COCOUHEHHUS], KPUBBIE OXJIAKICHHUS.
JnarpaMMbl COCTOSIHMS JIBOMHBIX CIUIaBOB. CBsi3b CBOMCTB CIUIABOB C THUIIOM JUarpamm
coctosiamst (IIpaBunmo KypuakoBa. [IpaBuno otpeskoB u (a3). Iuarpamma cocTostHUS
xene3o-yriepon. Krmaccudukamuss crajgeil 1Mo Ha3HAUEHHUIO, KAdeCTBY, CTPYKTYpe.
Yrnepoaucteie u nerupoBaHHbie ctand. [llapukonoamunuaukoBsie ctanu. CTanu ¢ 0coObIMH
cBoiicTBamMu. YUyryHbl. beicTpopexymue cranu. TBepasie cruiaBbl. CTanu s IITaMIOB.
Cranu aJ11 U3MEPUTENIBHOTO HHCTpyMeHTa. Buibl TepMuyeckoi 00padotku. Knaccudukanus
BUJIOB TepMHUUECKOM 00paboTku. 3akanka. [{edexTol, Bo3HUKaromMe npu 3akaike. OTmyck u
crapeHrne. MeToapl MOBEPXHOCTHOM 3aKkanku. Llementanms. AzotupoBanue. LlnanupoBanue.
Hutpouementauus. Tepmomexannyeckass oOpadoTka. CriiaBel HA OCHOBE MEIU: JIATYHH U
Oponsbl. CriiaBbl Ha OCHOBE aJIOMUHUS: AepopMupyemble U nuTeiHble. babouTel. Tutan u
ero crmaBbl. KOHCTPYKUMOHHBIE, HWHCTPYMEHTAJIBHBIE  IIOPOLIKOBBIE  MaTEpHUAJIb.
Komnosummonnsie matepuanbl. OCHOBHbIE BHJbl KOMMO3UTOB. (O0siacTH MPUMEHEHHUS.
OCHOBHBIE TpyNNbl HEMETAUIMYECKUX MarepruanoB. OpraHnyeckue M HEOPTaHHYECKHUE
matepuanbl. OcobenHoctu cBoicTB. [lomumepusie matepuansl. [lmactmaccsl. MeTtombl
nepepaboTku 1uiactMacce B uznaenus. Pesunsl. CriocoObl ux ¢gopmMoBanus. [IpoBoaHUKOBBIE
MaTepHuabl, MOJYIPOBOJHUKOBBIE U NUANEKTpUKU. [IpomsBomactBo uyryna.llpomsBonctBo
cranu. CylIHOCTh MPOU3BOACTBA MEAM, alOMHUHUS, TUTaHa. Kiaccudukamus crnocoOoB
U3TOTOBJIEHUSI OTIMBOK. M3roTOBIIEHUS OTJIMBOK B IMecyaHbix (popmax. CreuuanbHble BUIbI
muths. Kinaccudukanust cnocoboB o0paboTku naBieHreM. CyIIHOCTh IMpoliecca MPOKaTKH.
CyIlHOCTh TEXHOJIOTMYECKUX MPOLIECCOB MpeccoBaHUS M BoJoyeHUs. CyIIHOCTh KOBKH U
ropsyeil 0ObEMHOM IITAMIOBKA B OTKPBITBIX M 3aKpbIThiX MmTammax. Kiaccudukanums
CITIOCOOOB  XOJIOJHOM INTaMIIOBKW. JIucToBas ImrTamMrioBka. Pusmdeckas CYIIHOCTh U
kiaccudukaiysa cnoco6oB cBapku. CBaprMBaeMOCTh METALIOB U CIutaBoB. Kitaccudukarms
CBapHBIX COEAVMHEHHWI. OJEKTpoAyrosas cBapka. Pyunas myroBas cBapka. IlnmazmeHHas
cBapka. JlyueBsie ciocoObl cBapku. KontakTHas cBapka. OCOOEHHOCTH CBAPKU YTIIEPOIUCTHIX
U JIETHPOBAHHBIX CTaJel, YyTyHOB, I[BETHBIX META/NIOB M cCIUIaBoB. CmocoObl MaiKH.
Crioco6b1 00paboTku pe3anneM. Knaccudukarumss METAIOPEKYIMUX CTAaHKOB. TexXHOIOTHU
00palboOTKM - TOYEHHWE, CBepiieHue, (Pppe3epoBaHUE, CTPOTaHHUE, pacTauMBaHUE, JOJIOJICHUE,
NpOTsHKKAa M 3y0000paboTka. AOpa3uBHas 00pabOTKa - IJIOCKOE M KpyTriioe NuiMQoBaHUE,
XOHHMHTOBaHUE, CynepUHUIIUPOBAHNE, TPUTHPKA, TOBOJKA U MoiupoBaHue. CrenuanbHbie
crocoObl  00pabOTKU:  BJIEKTPOIPO3UOHHAS, AIEKTPOXUMHYECKas, yJIbTPa3ByKOBasl,
aHOJITHO-MEXaHUYeCKasl, TyuyeBas U Miia3MeHHas o0paboTka.



