OEOEPAITBHOE TOCYOJAPCTBEHHOE Moanucan: PEAEPAJIbHOE MOCYJAPCTBEHHOE BOXXETHOE

OBPA3OBATEJIbHOE YYPEXXOEHWE BbICLLETO OBPA3OBAHUA ™
BIOMPKE THOE OBPASOBATE/IbHOE yl‘IF)E>I<'EI'E|_|I/IEMI/I‘—IYPMHCKI/II?I rOCYOAPCTBEHHbLIN ATPAPHBLIA YHUBEPCUTET"

BbICLUErO OEPA30BAHUS "MUYYPUHCKUA  para: 2025-08.08 095001
FOCYIAPCTBEHHbIV ATPAPHbIVI YHUBEPCUTET" Foxit PhantomPDF Bepaws: 9.5.0

denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKIACHUE
BBICIIIETO 00pa30BaHus
«MHUYypUHCKHM TOCYJapCTBEHHBIN arpapHbld YHUBEPCUTET»
Kadenpa crangapruzanuu, METPOJIOTHU U TEXHUYECKOTO CEpBUCA

YTBEPXIEHA YTBEPXIAIO
pelieHueM yuyebHo-MeToandeckoro co-  Ilpencenarens yaeOHO-METOAMUECKOTO
BETa YHUBEPCHUTETA COBETa YHHBEPCUTETA
(mpotokoa Ne8 ot 23 anpens 2025 r.) P.A. Umup
«23» anpens 2025 r.

Pa6ouasi nporpamMmMa qucCIMILIMHBI (MOLYJIA)

MATEPHUAJIOBEJIEHHUE U TEXHOJIOI'UA KOHCTPYKIIMOHHBIX
MATEPHAJIOB

Hanpasnenue 23.03.03 DkcrutyaTanys TpaHCHOPTHO-TEXHOJIOTUYECKUX MAIIUH
U KOMIUJIEKCOB

Hanpasnennocts (npoduiib) - CepBUC TpaHCIOPTHBIX U TPAHCIOPTHO-
TEXHOJIOTHYECKUX MalluH U 000pyAOBaHUS

Ksanudukamnms - bakanasp

Muuypunck — 2025



1 HCJ’II’I H 3a1a494 O0CBOCHHUA JUCIIHUITJIMHBI

OcHoBHBIC OciM JUCHMIIIIMHBI. ITOAIOTOBKA 6aKaJIaBpOB, O6H3I[3IOIJ_[I/IX 3HaHUAMU U
MMPAKTUICCKUMU HABBIKAMH B obnacTu MaTCpHUAIOBCACHUA W TCXHOJOI'MM KOHCTPYKIIMOHHBIX
MaTcpurajioB, CIIOCOOHBIX pemiaTth 3aga4n CO3AaHUA U BHCAPCHUSA HOBOM TCXHHUKHU, HOBBIX MaTcC-
pHUaJIOB, HOBBIX MaJIOOTXOJHBIX TeXHOHOFHﬁ, BBICOKOS(b(i)eKTI/IBHBIX METOJ0B 06pa6OTKI/I cyuie-
CTBYIOIIHUX MATCPUAJIOB.

2 MecTto AUCHUINIMHBI B CTPYKTYPE Oﬁpa3OBaTeJ'le0171 NnporpamMmbIl
OtHocutes k aucuuruinHaM 6s1oka b1BapuoTtusHoit yactu B.06.
Martepran AMCLMIIIIMHBI OCHOBBIBAETCSI HA ONOPHBIX 3HAHUAX, YMEHUAX M HABBIKaxX Ta-
KHUX JIUCHUIUIAH, Kak.«Dusukay, «Xumus», «Matemarukay, «UHpopmarukay. Coyxut 6a3oi
JUIsL OCBOCHHS TaKMX IUCUUIUIMH Kak. «ConpoTuBiIcHHE MaTepuanoB», «OCHOBBI TEXHOJIOIMH
npousBojacTBa U peMoHTa TuTTMOY», «TexHonaornyeckre mpouecchl TEXHUYECKOTO 00CTyXKH-
BaHus u peMoHTa TuTTMO»

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHs MO JMCUMILINHE, COOTHECEH-
HblI€ ¢ IVIAHMPYEMBbIMHU Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOM MPOrpam-

MbI

OcBoeHMEe AUCUUILTMHBI (MOAYISI) HAMpaBiIeHO Ha (JOPMUPOBAHHE CIEAYIOIIMX KOMIIe-

TEHIIUIA:

YK-1. CnocobeH oCyIIecTBIATh MOUCK, KPUTHUECKUN aHAIU3 M CHHTE3 HH(OpMaluu,
MIPUMEHSATHh CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUSI TOCTABJICHHBIX 3a/1a4

Kon u Haume-

Kox u Hanme-

Kpure

PUK OLICHUBAHU |

pe3yJIbTATOB O0YUYEHUs

HOBaHWE YHHU- | HOBaHHE WH-
BEpCaIbHOM JMKaTOpa J0-
KOMITETEHITHH CTHKEHHS HU3KHH (710110- . . .
. MIOPOTOBBIH 6a30BbIi MPOABUHYTHIH
YHUBEpCalb- | POTOBBIN, KOM-
HBIX KOMIIE- METCHIIUS HEe
TEHIUI chopMHpOBaHa)
YK-1. N-1yka — | He ymeer ocy- | He umeer uer- | 3naer ocHOB- | OcyiiecTBiser
Crnocoben ocy- | OcymecTBis- | MECTBIATh COOp | KOro npea- | Hple MpHHLU- | cOop U o0pa-
HIECTBIATh IO- | €T cOOp U 00- | U 00paboTKy | cTaBieHuss o | mbl cbopa U | 60TKy uHGOp-
UCK, KpHUTUYe- | pabOTKy UH- | UHQOpMAIlMM B | MPUHLUIAX 00paboTkH MalMu B COOT-
CKMH aHanmu3 U | popmanu B | COOTBETCTBUU C | cOopa M 00Opa- | UHpOpMalMu | BETCTBUU c
CHUHTE3 MH(OP- | COOTBETCTBUM | MOCTABJICHHOM | O0TKM HH(pOp- MIOCTaBJIEHHON
Mallii, NpUMe- | C TOCTaBJIEH- | 3aJa4ei MaIu 3ajadueit

HATb  CHCTEM- | HOM 3a/1auei

Heii noaxox wis | UA-2yk1 — | He moxer ana- | YactuuHo Xopomio aHa- | OTIMYHO aHa-

pelieHus  Io- | AHamU3upyeT | TU3UPOBATh U | OPUEHTHPYET- | TU3UPYeT U | JU3UPYeT U

CTAaBJIEHHBIX 3a- | 1 CHUCTEMAaTH- | CHCTEMaTH3UPO- | CI B METOMAaX | CHCTEMaTH3U- | CHCTEMATH3H-

nadq 3UpyeT  JaH- | BaTh JTaHHBIC | aHAIHM3a W CU- | pyeT JlaHHBIC | pyeT JaHHbIC
HBIC JUIS TpU- | JJIS  TPHUHATHS | CTEMATH3alud | JUI TPUHATHS | I TPHHSITHS
HATUS  pellle- | pelieHU B pa3- | JaHHBIX IS | pelIeHUi B | pelIeHui B
HUH B pa3jiuy- | JIHYHBIX cdepax | MPUHATHS pe- | Pa3ImIHBIX Pa3TUYHBIX
HBIX  cdepax | AesITeNbHOCTH mieHui B pas- | chepax  ges- | chepax  ges-
JESITCIIBHOCTH JUYHBIX  c(e- | TeIBHOCTH TEITBHOCTH

pax

NJI-3yk-1 — | He wmoxer BbvI- | Cmabo ompe- | Xoporro VYcenemHno
BrisiBnsieT cu- | ABUTH  CHUCTEM- | JEJseT CH- | ompenenser Onpeaeser




CTEMHBIE CBS-
31 U OTHOIIIE-
HHS MEXTY
M3y9aeMbIMHI
SIBJICHUSIMH,
mporeccamu
W/uaa  o0bek-
TaMH Ha OCHO-

HBIE CBA3U U OT-
HOIMICHUA MCXK-
Iy U3y4aeMbIMU
SABJICHUAMU,

poueccamMu

u/mim  00beKTa-
MU Ha OCHOBE
IIPUHATOMN Iapa-

CTEMHBIE CBSI3U
A OTHOIIEHHUS
MEXJy H3yda-
€MBIMH  SIBIIE-
HUSAMH,  TIPO-
1eccamMu u/Hin
00BbEeKTaMu Ha
OCHOBE TPUHSI-

CHCTEMHEIE
CBSI3M U OTHO-
IICHHUST MEXTY
WU3y9aeMbIMU
SIBJICHUSIMU,
mporeccamu
H/UId  00BbeK-
TaMH Ha OCHO-

CHCTEMHBIE
CBSI3M M OTHO-
HICHUS MEXTY
U3y49aeMbIMH
SIBIIEHUSMH,
poIeCCaMu
W/UuIm  00BbeK-
TaMH Ha OCHO-

CTOHMHCTBA u
HEOOCTAaTKHU

BE IPUHATOU | AUTMBI TOW Tapajur- | BE NPUHATOW | B€  MNPUHATOU
napajurMbl MBI napajaurmbl napajurMbl
N/1-4vk-1 - | He moxer pac- | Cnabo anamu- | JloctaTo4HO VYcnemno anHa-
AHanu3upyeT | CMOTPETh BO3- | 3UPYET  BO3- | OBICTPO aHAIU- | TU3UPYET BO3-
BO3MO>KHbIE MOJKHBIE BapH- | MOXKHBIE Bapu- | 3MpyeT  BO3- | MOXKHBIE BapH-
BAPUAHTBHI pe- | aHTHl PEIICHUS | aHThl PELICHUS | MOXKHBIC BapH- | aHThl PEIICHUS
HICHUS Mo- | 3a1a4l M Ole- | 3a7aud, YTOOBI | aHThl pElIeHUs | 3a1a4H,  Olle-
CTaBJICHHOM HUTh HUX JOCTO- | OIIEHUTh WX | 33/1a4d, YETKO | HUBasg UX JI0-
3aJaud, KpU- | MHCTBA M HEJO- | TOCTOMHCTBA U | OIICHMBAas WX | CTOMHCTBA H
TUYECKH OIle- | CTaTKHU. HEJIOCTATKH. JIOCTOMHCTBA U | HEIOCTATKH.
HUBas UX JO- HEJOCTaTKHU.

B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI O0yUYaIOLIUICS TOJIKEH:

3HATh:

CUCTCMHBIC CBA3HM W OTHOLICHHUA MCKAY H3YYACMBIMU SABJICHUAMHU, IMPOLECCCaAaMU H/Win

00BEKTaMU Ha OCHOBE NMPHUHSATOMN MapaurMel
yMeTb!

OCYILICCTBIIACT C60p n 06pa60TKy PIH(bOpMaI_[I/II/I B COOTBETCTBHUHU C MOCTaBJICHHOU 3aja-

el

AHAIIU3UPOBATE U CUCTECMATU3UPOBATH HNAHHLIC JISI NMPUHATHA peH_IeHI/Iﬁ B Pa3JIMIHBIX

chepax nesaTeTbHOCTH

AHAIIU3UPOBATH BO3MOZKHBIC BAPHUAHTHI PCIICHHUA 3aJ4a4d, OLUCHUBAA UX JOCTOMHCTBA U

HEAOCTAaTKH

OTIpEeETATh MOTPEOHOCTh B PACXOHBIX MaTepHalax JIjs MPOBEAeHHs padoT Mo TeXHUYE-
CKOMY OOCTTY>KUBaHUIO U PEMOHTY aBTOMOOWIISI K €70 KOMIIOHEHTOB

BJAETh:

HOMGHKJ’I&TypOfI PaCXOdHBIX MATCPUAJIOB IJIA O6CJ'Iy>KI/IBaHI/I$I TPAHCIIOPTHBIX U TpaHC-
MOPTHO-TCXHOJOTMYCCKUX MAIIWH U O6OPYI[OBaHI/I$I

3.1 MaTpuua cooTHeceHHs] TeM/pa3/1e/ioB Y4eOHO! IMCIUILUIUHBI (MOXY-
Jis1) ¥ popMHUPYEMBIX B HUX YHHMBEPCAJbHBIX KOMIIETEHIUI

2obmiee
Tembl, paziensl JUCUUTLTAHBL KomMmnerenun KOJIMYECTBO
KOMIIETEHITHI
Yacts 1 — MaTrepuaJioBeieHHe

Paznen 1 — ®usnko-xuMUIeCKre OCHOBBI MaTepHallOBe/Ie- VK-1 2

HUSA

Pazgen 2 -MexaHndecKkue CBOMCTBA METAJIJIOB M METOJIBI HX VK-1 2
oTpeIeTICHUS

Pazpgen 3 — XKemne3o u cIIaBEl Ha €70 OCHOBE VK-1 2
Paznen 4 — Tepmuueckas U XUMHUKO-TepMUYecKasi o00paboT- YK-1 2




Ka CIUJIaBOB
Pazpen 5 — Meramnndeckue U HEMETaNIMYECKUE KOHCTPYK- VK-1 2
IMOHHBIE MaTEePUAJIbI
Yacth 2 — TexH010rus KOHCTPYKIIHOHHBIX MATEPHAJIOB
Paznen 6 — Meraiuryprudeckoe mpou3BOJICTBO YK-1 2
Paznen 7 — TexHOMOTHMYECKHE METOIBI TUTEUHOTO IPOU3- VK-1 2
BOJICTBA
Paznien 8 — TexHosnornueckne MeTo1bl 00pabOTKH METAIIOB VK-1 9
JTaBJICHHEM
Paznen 9 — TexHonoruueckrue METOIbI CBAPOYHOTO MPOU3- VK-1 5
BOJICTBA
Paznen 10 — Mexanndeckast 00paboTKa 3aroTOBOK YVK-1 2
4 Cmpykmypa u cooeprcanue OUCYUnIUHbL (MOOY/1:1)
OO01mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABIIAET 5 3aueTHbIX enuuull (180ak.4).
4.1. O0bemM TUCUMILUIMHBI U BHAbI Y4e0OHOI pa0doThI
Bun 3ansaruit Bcero gacos CemecTpbl 3aouyHasa
ouHas (hopma 1 2 2 Kypc
oOyueHus
OO6m1ast TpyA0€MKOCTh TUCITUILIMHBI 180 72 108 180
AyIUTOpHBIE 3aHATHS, B T.4. 90 48 42 30
JIEKIIUU 30 16 14 10
IPAKTUYECKHE 30 16 14 10
nabopaTopHbIE 30 16 14 10
CamocTrosTenpHas padora, B T.4. 54 24 30 141
npopaboTka yueOHOro MaTepuaa mno
JTUCIUIUTAHE (KOHCIIEKTOB JICKITHH, 17 7 10 60
y4eOHMKOB, MaTEPHAJIOB CETEBBIX pe-
CypCOB)
BBHITIOTHEHUE UHIUBUyaIbHBIX 3a/a-
- 17 7 10 54
MOATOTOBKA K TECTHPOBAHUIO 20 10 10 27
KonTpons 36 - 36 9
Byt uTOroBoro KOHTpOJIS 3ayer 9K3aMeH | DJK3aMeH
4.2. Jlekuumn
O6beM B yacax
No Pazen nucnurimHb! (MOIYIIS), TEMBI ouHas 3aouynHas [DopMUpyembIe
B JeKInn dbopma dbopMa  |KOMIETEHLIUU
o0ydeHus | oOy4yeHus
Yacrts 1 — MaTrepuajioBeieHHe
Du3NKO-XUMHYECKHE OCHOBBI MaTepH-
Paznen 1
aJIoBe/IeHUs
Kpucranmndeckoe cTpoeHHE METaUIOB.
Tema 1.1 | Kpucramnuzanus wmeramioB. Jledopma- 2 0,5 YK-1
U ¥ pa3pylIeHUE METAJIOB
Mexanuyeckue CBOMCTBA METAJIIOB M
Paznea 2
MeTO/IbI MX OTpeaeTeHHus
MexaHu4yeckre  CBOMCTBA  METAJIOB.
Tema 2.1 | CtpykTypa U cBOMCTBa JepOpMHUPOBaH- 2 0,5 YK-1
HBIX METAJIJIOB




Paznen 3

7Kese30 ¥ cIJIaBLI HA €r0 OCHOBE

Tema 3.1

Crpoenune cmiaBoB /luarpammsl cocTosi-
HUS JBOWHBIX CIUIABOB

YK-1

Tema 3.2

JlnarpaMMa COCTOSIHHSI KEJI€30YTJIEPO-
JICTBIX CIIJIABOB

YK-1

Tema 3.3

Yraepoaucrtele cranu. YyryHsl 2 1

YK-1

Paznen 4

TepMuyeckasi 1 XMMHKO-TEpMHUYeCKast
00paboTKa CIJIaBOB

Tema 4.1

Tepmudeckast 00paboTKa cTan 4 1

YK-1

Pa3zpen 5

MeTa/uinyeckne 1 HeMeTa/LJInUecKue
KOHCTPYKIMOHHBIC MaTCpHUaAJIbI

Tema 5.1

Mertannnueckie KOHCTPYKLUHOHHBIE Ma-
Tepuanbl. [[BeTHbIE MeTaJIbl U CILIABBI.
Hemerannuueckne  KOHCTPYKLIMOHHBIE
MaTepuaIbl

2 0,5

YK-1

Yactp 2 — TexH0JI0rHs KOHCTPYKIIMOHHBIX MATEPHAJTI0B

Paznen 6

MeTaJIJIprI/I‘{eCKoe IMPpOU3BOJACTBO

Tema 6.1

Matepuaisl 1J1s1 IPOU3BOJICTBA METAILIOB
u criaBoB. [Ipon3BoICTBO UyTryHa U cTa- 2 0,5
au. TIpor3BOICTBO LIBETHBIX METAJIIOB

YK-1

Pa3zngen 7

TexXHOJ0rn4ecKue MeTOAbI JUTEHHOro
NMPOU3BOJCTBA

Tema 7.1

OcHoBBI JiuTeMHOTO Tpon3BoacTBa. Crio-
COOBI JINTHS

Tema 7.2

JluTeiHple CBOMCTBA CINIABOB. TeEXHOJIO-
TUYHOCTb KOHCTPYKUHUI JINTBIX J€Tajeh U
KOHTPOJIb KayeCTBa U HCHpPABJICHUS JI€-
(heKTOB OTIIMBOK

YK-1

YK-1

Pa3znen 8

Texnonornueckne MeToab! 00padOTKH
MeTAJJIOB 1aBJICHHEM

Tema 8.1

CymHocTh 00pabOTKH METaIOB JaBlie-
HueM (OMJI). Bunel o6paboTku meran-
noB naBieHueM. IIpokaTHoe mnpousBoa-
cTBO. KoBKa

Tema 8.2

I'opsuast 06bEMHAs mTaMIOBKa. XO0JOJI- 1
Has [ITaMIoBKa. MeToabl MPOU3BOICTBA
MAaIIMHOCTPOUTENbHBIX TNpoduien. Tex- 2
HOJIOTHYECKUE METOJIbI MOJTyYSHHS H3]Ie-
JIMH 13 NOPOLIKOBBIX MaTepPHAJIOB

YK-1

YK-1

Pa3znen 9

TexHoJI0rn4ecKue MeTOAbI CBapoO4HoO-
o MpoM3BOACTBA

Tema 9.1

®du3ndyeckue OCHOBBI M KIIACCH(UKAIIUU
METOJIOB CBapKU. DJIEKTPUYECKUE BUBI
CBapKu. XUMHYECKHE CIIOCOOBI CBapKH.
JlyyeBble BHUIBI CBapku. MexaHHUYECKUE
BHJBI CBapKH. OJICKTPOMEXaHHUCCKHE
BH/JIbI CBAPKHU 1

Tema 9.2

TexHonornueckue OCOOEHHOCTH CBapKU
CTallel, YyT'YHOB W IIBETHBIX METaJIOB.
KonTpose cBapHbix coequnennii. TexHo- 1
JOTUYHOCTh  CBApHBIX  COCIUHEHUI.
CymiHoCTh mporecca U CrocoObl MaiKH.

YK-1

YK-1




[TonydyeHue Hepa3beMHBIX COECIUHEHUMN
CKJICIBAHUEM.
Pazgean 10 | Mexanudeckasi 00padoTKa 3ar0TOBOK
Du3NKO-MEXaHUIECKUE OCHOBHI 00pa-
Tena 10.1 00TKM MaTepuasoB pe3aHueM. TOYHOCTh 1 VK-1
U TIPOU3BOIUTEIILHOCTh 00pabOTKH pe3a-
HueM. MIHcTpyMeHTanbHbIe MaTeprall
OOmue cBeACHHS O METALIOPESKYIIHX 1
crankax Jle3BuiiHas oOpaboTka neTanei
Tema 10.2 | mamuH. AGpa3uBHas oO6paboTka aeraneit 1 YK-1
ManvH, nuii@oBanue TeXHOIOTHYHOCTD
JieTajei MallluH
UTOro 30 10
4.3. lIpakTnueckne (CeMUHAPCKHUE) 3AHATHSA
O0Bem B yacax
No OouHas | 3a04-
pas- HaumenoBanue 3aHstus (bop- Hait ®opmrpyembie
era Ma Q)OpMa KOMIICTCHIINU
00y- | oOyue-
YeHMs] | HUA
Yacts 1 — MaTepuajioBeienune
1 | MakpocTpyKTypHBIii aHAIN3 METAJUIOB U CIIaBOB 2 YK-1
1 MUKpPOCKONMYECKHUI aHAIN3 METAJNIOB U CILIABOB 2 1 VK-1
9 H3mepeHune TBEpIOCTH METAIOB M CIUIABOB IO Me- 5 YK-1
tony bpunenns 1
2 N3mepenue tBepaoctu no merony Pokseria 2 VK-1
3 N3yuenune aquarpaMm COCTOSTHUSA 2-X CIIJIAaBOB 2 1 VK-1
3 N3yuenne auarpaMM COCTOSIHUS CIIJIABOB CHCTEMBI 5 5 YK-1
«OKEJIe30-YTIEPOI»
4 Tepmuueckas 00paboTKa cTajielf ¥ CIJIaBOB IIBETHBIX 5 YK-1
METAJIJIOB 1
4 Onpez[enveHHe MPOKATUBAEMOCTH CTallel MeTOAO0M 5 YK-1
TOPIIOBOM 3aKaJIKU
Yactb 2 — TexHo10rus1 KOHCTPYKIIMOHHBIX MAaTEPHAJIOB
v TexHonorust W3roTOBJIEHHUS OTJIIMBOK B IECYAHO- 5 YK-1
TJIMHUCTBIX Pa30BbIX TUTEHHBIX (hopMax 1
9 | Msrkas naiika, Ty)KeHHe, CKIIEHBaHHE MaTepHAJIOB 2 YK-1
W3ydeHnue 000pyaoBaHuUs IS AIEKTPOAYTOBOM YK-1
9 | ceapku. Onpenencaue koddduimenTa T00pOTHOCTH 2
CBapOYHOTrO arnmapara 1
10 O6paboTka METAJIOB HA TOKAPHO-BUHTOPE3HBIX 5 YK-1
cTankax. Ml3MepeHue yrioB TOKapHBIX Pe3IOB
10 Hapeszanue pe3pObl Ha TOKAPHO-BUHTOPE3HOM CTAHKE 5 YK-1
pe3namMu 1
10 d)pesepuoBaHHe MMOBEPXHOCTEH C MPUMEHEHUEM JICITH- 5 YK-1
TEJTHHOW TOJIOBKH
10 OO0paboTka OTBEpCTHI pe3aHUEM C TTOMOIIBIO CBEPIL. 5 1 YK-1
[TprieMbI 3aTOYKH CITUPATBLHBIX CBEPIT
UTOro 30 10




4.4. JlaGopaTopHbIe 3aHATHSA

Nepas
nena

O0BeEM B yacax

HaunmenoBanue 3anatus

3a04-
Hast

dbopma

o0yue-
HUA

OuHast

dbopma

00yue-
HUS

Hcnons3yemoe nado-
paTopHoe 000pyI0-
BaHHE U (WJIN) HC-
MOJIb3YEMO€ IPo-
rpaMMHOE oOecreye-
Hue (1o Kaxao0u Te-
Me)

dopmu-
pyeMsble
KOMIIE-
TEHLUU

Yacts 1 —

MarepuasoBegenue

MakpOoCTpyKTYpHBI aHAJIU3 Me-
TaJUIOB U CILIaBOB

MUuKpOCTpYKTYpHBIN aHAIU3 Me-
TaJJIOB U CIJIABOB

Ha6ops! 0Opasios
OTJIMBOK C edekra-
MH. YBEIIMUNTEIbHAS
nyna. BUHOKYJISIpHBIN
MUKPOCKOII

YK-1

Meramtorpaduye-
CKHMI MHUKPOCKOI
MMYVY-3; nabop Muk-
pouuIQOB; peaKTUBbI
JUTSI TPaBJICHUS

YK-1

W3mepenue TBEpAOCTH METAIIIIOB U
CIUIaBOB 110 MeTony bpunes

N3MepeHnne TBEpOCTH METAIIIOB U
CIIaBoB o metoay Pokseria

[Ipecc bpunenns u
CrienuaIbHast JIyna K
HeMy.OO0pasisl I1a-

CTUH WJIM JAUCKOB C

napaieIbHbIMA
IUTOCKOCTSIMH U3 CTa-
7, 9yTYHA U IIBET-
HBIX METAJIJIOB

YK-1

[Tpubop «Poksennar»
tun TK-2. O6pa3ist
TUTACTHH WJIH JUCKOB
C MapaJuleIbHBIMU
TUIOCKOCTSIMH M3 CTa-
7, 9yTYHA U IIBET-
HBIX METAJIJIOB

YK-1

N3yuenne nuarpaMm COCTOSTHUSA
JBOMHBIX CIIJIaBOB

OObyuarore-
KOHTPOJIHPYIOIIast
nporpaMma
MIREXCD-RW

YK-1

I/IsyquI/Ie AuarpaMmbl COCTOSHUA
CIINTaBOB CHCTEMBI <GKEJIC30-

yriaepoa»

OObyuarore-
KOHTPOJIHPYIOIIIast
mporpamma
MIREXCD-RW

YK-1

Tepmudeckas oOpaboTKa cTayiel u
CIUTaBOB I[BETHBIX METAIIJIOB

MydenpHas diek-
TpoIedb JUIsl HarpeBa
3aroTOBOK IOJ1 3aKal-

Ky. BanHouku ¢ Bo-
JI0i, HabOp HyMepo-
BaHHBIX TUIACTUHOK
13 pa3INyHbIX CTa-
JIeH,
CEKYHJIOMED, IIMIIIIBI;

YK-1




OO6yuarore-
Omnpenenenne NpoKaaIuBaeMoCTH
4 CTaJiell MeTOJIOM TOPLIOBOM 3aKai- 2 KOHTPOIHPYIOTad YK-1
- nporpamma
MIREXCD-RW
Yactb 2 — TexH010rusi KOHCTPYKIIMOHHBIX MATEPHAJIOB
TexHonorus U3roTOBJIEHUS OTIIU- Jlureitnas dop-
7 BOK B IIE€CYAHO-TJIMHUCTHIX Pa3o- 2 Mma.Moenbp TUTHUKO- YK-1
BBIX JINTEHHBIX (hopmMax BOM CHCTEMBI B cOOpe
1 DneKTponasIbHUKH.
9 Msirkas maiika, J1y>K€HUe, CKJIEH- 5 [Tpunou. Habop VK-1
BaHUE MaTepUaoB AIIEKTPOCXEM JIs
MANKH
JlabGopatopust o6pa-
OOTKHM METaJJIOB pe-
Nzyuenue o06opyaoBaHus Juis 3aHueM. CBapOUHBIi
9 3JIEKTPOIYroBOM cBapku. Omnpene- 2 noct. CBapoOYHbIN VK-1
neHue koddduimenTa 100poTHO- Tpanchopmarop,
CTH CBApOYHOIO arapara 1 3JIEKTPOJIBI AYTOBOU
cBapku. CBapouyHas
IPOBOJIOKA
O6paboTka METaIIOB HA TOKAPHO- Ha6op Tumos Tokap-
10 | BuHTOpE3HBIX cTaHKaX. M3mMepeHue 2 HBIX pE3LOB. YHUBEP- YK-1
YIJI0B TOKAPHBIX PE3LIOB CaJIbHBIN YTIIOMED
ToxapHo-
Hapesanue pe3b0Obl Ha TOKapHO- BUHTOPCSHBIH CTAHOK
10 2 1K62. MukpomeTtp YK-1
BUHTOPE3HOM CTaHKE pe3llaMu -
pe3pboBoii MP
1 I'OCT4381
I'opusoHTaneHO-
®pe3epoBaHKe OBEPXHOCTEN € (bpe3epHbIit CTaHOK
10 MIPUMEHEHUEM JICTUTEIHHON T0- 2 6H81.YuuBepcanpHas YK-1
JIOBKH auMOO0Bast AETUTEINb-
Hasl TOJIOBKA
. BeprukansHo-
O6paboTka OTBEPCTUH pEe3aHUEM C .
10 | momombto cBepi. [Ipuemsl 3aTouku 2 1 CBEDTHILHbIN CTAHOK YK-1
2C132. Kanubp-
CBEpI
poOka
UTOTrO 30 10
4.5CaMocTosiTe/IbHAsA padoTa CTyAeHTa
Pa3nen muciuInuinebl Bun CPC Obnem ax. Facom
ouHas | 3a0uHas
Yacts 1 - MaTepuaJjioBe/ieHue
[TpopaboTka yuyeOHOro MaTepuana mno Juc-
Pasnen 1 — ®dusuxo- [UTUTMHE (KOHCTIEKTOB JIEKIIUH, YI€OHUKOB, 2 5
XUMHYECKHE OCHOBBI Ma- | MaTEPUAJIOB CETEBBIX PECYPCOB)
TepUaNOBEICHUS BrinmonHeHne MHIUBUIYaTbHBIX 3aJaHAN 1 5
[TonroroBKa K TECTUPOBAHUIO 2 2
Pa3nen 2 — Mexanuue- [TpopaboTka yueObHOro MaTepuaia mno auc-
CKH€ CBOMCTBA METAIOB | UILTUHE (KOHCIIEKTOB JIEKIIUNA, y4eOHUKOB, 1 5
Y METOJIbI UX OTpEJieie- | MaTepHAJIOB CETEBBIX PECYPCOB)




HHUS BrimonHeHne MHIUBUIYaTbHBIX 3aJaHAN 1 5
IToAroToBKa K TECTUPOBAHUIO 2 2
[IpopaboTka yueOHOTO MaTepHaia 1o Juc-
LUILIMHE (KOHCIIEKTOB JIEKIIAH, YYCOHUKOB 2 8
Paspen 3 — XKeneso u ( Y ’
MaTepHaJIOB CETEBBIX PECYPCOB)
CILJIaBBI HA €T0 OCHOBE >
BrinonHeHne MHIMBUYaIbHBIX 3aaHNUN 2 6
IToaroToBka K TECTHPOBAHUIO 2 4
[TpopaboTka yuyebHOTrO MaTepuana mo Juc-
Pasnen 4 — Tepmudeckass | LMIUIMHE (KOHCIIEKTOB JIEKIUi, yUeOHUKOB, 2 8
U XUMHAKO-TEPMHYECKash | MaT€pPUaJIOB CETEBBIX PECYPCOB)
00paboTKa CITaBOB BrinmontHeHME MHAWMBUYaTbHBIX 3aaHUI 2 6
IToaroToBka K TECTHPOBAHUIO 2 4
[IpopaboTka yueOHOro MaTrepuaa o auc-
Pa3nen 5 — Merauinue- pop ya P "
UTITHHE (KOHCTIEKTOB JICKIIMHA, YI€OHUKOB, 2 5
CKHE U HEMETaJNIMUYEeCKUe
MaTepHaJIOB CETEBBIX PECYPCOB)
KOHCTPYKIIMOHHBIE Ma- v
TeDHANLL BrinmonHenne nHIUBUYaIbHBIX 3aJaHUN 2 5
P ITonroToBKa K TECTUPOBAHUIO 2 2
Yactp 2 — TexH0JI0rHs KOHCTPYKIIMOHHBIX MATEPHAJTI0B
[TpopaboTka yuyeOHOTO MaTepuraa 1o Juc-
UIUTMHE (KOHCTIEKTOB JIEKIIUH, Y4€OHUKOB, 2 8
Paznen 6 — Meramnypru-
MaTepHaAJIOB CETEBBIX PECYPCOB)
YECKOE MPOU3BOJICTBO v
BrinonHeHnne MHIMBUya IbHBIX 3aJaHUM 2 6
IToaroToBKa K TECTHPOBAHUIO 2 4
[TpopaboTka yuyeOHOTO MaTepuraa o Juc-
Paznen 7 — Texnomoru- UIUTMHE (KOHCTIEKTOB JIEKIIUH, Y4€OHUKOB, 1 5
YeCKUE METO/IbI JINTCH- MaTEPUAJIOB CETEBBIX PECYPCOB)
HOTO IIPOU3BOICTBA BrinmonHenne nHIUBUIYaIbHBIX 3a1aHUN 2 5
ITonroToBKa K TECTUPOBAHUIO 2 2
[IpopaboTka yueOHOro MaTepuaa o Juc-
Paznen 8 — Texnomoru- pop yi pv
LUIUIMHE (KOHCIIEKTOB JIEKIUH, Y4eOHUKOB, 1 3)
YECKHE METOJIbI 00pa-
MaTepUajoB CETEBBIX PECYPCOB)
OOTKH METaJIOB JaBJic- >
HHeM BrImonHeHne WHIUBUYaTbHBIX 3a1aHAN 2 5
ITonroToBKa K TECTUPOBAHUIO 2 2
[TpopaboTka yuyebHOrO MaTepuania mno auc-
Paznen 9 — TexHonoru- UTITHHE (KOHCTIEKTOB JIEKIINH, YU€OHUKOB, 1 5
YEeCKUE METOJIbI CBApOY- | MATEPUANIOB CETEBBIX PECYPCOB)
HOTO MPOM3BOJICTBA BrImonHeHne WHIUBUYaTbHBIX 3a1aHAN 2 5
ITonroToBKa K TECTUPOBAHUIO 2 2
[TpopaboTka yuyeOHOro MaTepuania mno Juc-
Paznen 10 — Mexannye- | HUIUTMHE (KOHCIIEKTOB JICKIIHHA, YUeOHUKOB, 2 6
cKast 00paboTKa 3aroTo- | MaTepHallOB CETEBBIX PECYPCOB)
BOK BrinmonHeHne MHIUBUYaIbHBIX 3aJaHAN 2 6
[ToaroToBKa K TECTUPOBAHUIO 2 3
BCEI'O 54 141

[lepeuyeHp yueOHO-METOMUECKOT0 00ECTIeUeHHS Il CAMOCTOSTENIbHONU PabOTHI MO JIHC-
UTUTHHE (MOJTYITIO):
1. MarepuanoBeieHue U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX: KOHCIHEKT jJekiuil. Yacts 1. Marte-

puanosenenue / M.M. Mumun, M.H. Mummna, C.1O. Acranos. — Muuypusack: Muuypus-
ckuii ['AY, 2021. - 114 c.



2. MarepuanoBeeHrne U TEXHOJOTHS KOHCTPYKIIMOHHBIX: KOHCIIEKT Jiekiwii. YacTts 2. TexHo-
JIOTUS. KOHCTPYKIIMOHHBIX MaTeprasioB / M.M. Mumux, M.H. Mummuna, C.1O. Acranos. —
Muuypunck: Muuypunckuit 'AY, 2021. - 310 c.

3. JlabGopaTopHbIii MPAKTUKYM: MaTepHAIOBEACHUE U TEXHOJIOTUS KOHCTPYKIIMOHHBIX: ydyeOHOe
nocobue. Yacte 1. Marepuanosenenne / M.M. Mumma, M. H. Mummmuna, C.}O. Acranos. —
Muuypunck: Muaypunckuii 'AY, 2021. — 80 c.

4, JlaGopaTOpHBINA MPAKTUKYM: MaTEPUAIOBEACHUE U TEXHOJOTHS KOHCTPYKIITMOHHBIX: yueOHOe
nocobue. Yacte 2. TexHOJOTHS KOHCTPYKIHMOHHBIX MarepuaioB / M.M. MwumwmH, M.H.
Mummna, C.1O. Acranos. — Muuypunck: Muuypurackuii [AY, 2021. — 88 c.

5. Uymunuena JI.M. Metoauueckue ykazaHus IO U3YYECHHUIO JUCIHUILIMHBI U 3a/1aHUs JJIs KOH-
TPOJIBHBIX pabOT CTyJAEHTaM OYHOH M 3a04HOM (hopMbl 00yueHHuss. MudypuHck: MuuypuH-
ckuii ’'AY, 2020.

4.6 BoinmoJiHeHHe KOHTPOJIbHOI padoThl 00y4aoIuMucs 3a049Hoii gop-

MbI

Llenb0 KOHTPOJILHOW PaOOTHI SIBJISIETCS] IPUBUTHE HABBIKOB CAMOCTOSITEIBHOTO PELICHUS
KOHKPETHBIX 3aJ]ay, CBA3aHHBIX C YMEHHMEM JIydllle OPUEHTUPOBATbCA B CTPYKTYpax M coJepika-
HUH TEXHOJIOTUIECKUX MTPOIECCOB!

- BbIOOpE MarepHaja, METOI0B HU3TOTOBJIEHUS U 0OpaOOTKM 3aroTOBOK JUI MOJIY4EHUs
TOTOBBIX JICTAJICH;

- OpraHu3aly MPOU3BO/ICTBA, a TAKXKE3aKPEIUIEHUs, YriyOneHus u 00001eHNs 3HaHUH,
MOJIYYCHHBIX O0YYarOIIMMCs Ha JICKIHAX MPAKTHUYECKUX M JTa0OPATOPHBIX 3aHATHSX 10 JHUCIH-
winHe«MartepHaaoBeJeHUE U TEXHOJIOT U KOHCTPYKIIMOHHBIX MaTE€PUaIOB.

B xoHTpONBHON paboTe paccMaTpUBAIOTCS BONPOCHI, CBA3aHHBIE CO CTPOCHUEM H CBOM-
CTBAMH METAJUIMYECKUX, HEMETAJIMUYECKUX MaTepUalIOB M CIIJIABOB CO CIELUAIbHBIMU CBOM-
ctBamu. Teopus cruaBoB. Teopus ¥ TexHOJIOTUS 00paOOTKU MaTepUalIoB.

Buwibop sapuanma 3adanus

B Tabnuue 1 mpencraBieHsl HOMepa 3a/1aHUH, KOTOpble HEOOXOAUMO MPEAOCTABUTD IS
3alUThl pedepaTta (KOHTPOIbHOM paboThl). Bxonom B Tabmuiy 1 sBisttoTes 2 nocneanue nudpsl
HOMEpa 3a4€THON KHUKKH.

Tabnuna 1 - Betbop BapuanTa 3ajanus

Hocaennsisi uudpa HoMepa 32a4eTHOM KHUKKHU
1 2 3 4 5 6 7 8 9 0

50 42 18 36 1 17 37 19 13 2
1 13 17 13 49 36 26 26 36 32
20 27 16 26 39 42 6 24 22 46
40 38 29 27 29 38 28 19 31 7
3 44 15 47 24 34 34 11 30 40
36 16 13 39 43 49 48 29 40 24
22 46 4 33 48 17 45 26 50 15
50 31 13 33 11 39 36 18 19 17
8 23 41 42 47 25 36 15 46 18
27 37 19 47 11 39 48 47 43 40

Mpennociaenuss undpa Homepa
3a4€THOI KHUKKH

QO | N/ WIN|F

Coneprxkanue BapuanTa (IpuMep, MOJTHBIA NepedeHb 3aaanuii npeactasieH B DOC)
Bapuanm Ne [
1 BeruepTuth quarpaMmy COCTOSTHHSI CUCTEMBI “Melib - cepedpo” (pucynok Bl). Ykazath



JMHUW JTUKBUAYCA U CONMUAYCA, a TAKKe CTPYKTYpHO — (ha30BbIi cocTaB obusacteid. [{ns crinaga,
conepxamiero 20% Ag, NOCTPOUTh KPUBYIO OXJIAKIAEHUS U OMHMCATh MPOUCXOIAIINE IIPU OXJIa-
KACHUU IIPEBPALICHUS. 3apUCOBaTh U ONIUCATh CTPYKTYPY 3aJaHHOIO CIUIaBa.

2 BbluepTUTh AMATpaMMy COCTOSHUSI JKEJIE30-LIEMEHTHUT (3Kee30-yriaepon), yKaszaTb
CTPYKTYpHBIE MTPEBPAILEHHUS BO BCEX 00JaCTAX TUArpaMMBbl, ONUCATh MPEBPAIICHUS U IOCTPOUTD
KPUBYIO OXJaKICHUS (C MpUMEeHeHHeM IpaBuia (as) 11s ciiasa, conepsxkamiero 5,4 % C. Kako-
Ba CTPYKTypa 3Toro cruiasa rpu temieparype 1000°C n kak Takoi CIuiaB Ha3bIBaeTCs?

3 PacmmmdpoBaTe MapKy cTaiu, onucath €€ cBoicTBa ((pu3nyecKkue, XUMUIECKHE, MeXa-
HUYECKHE, TEXHOJIOTHMYECKUE), 00JaCTh MPUMEHEHHS M CIOCOOBI M3MEHEHHS CBOWCTB (BHJIBI
tepmudeckoit o0pabotkm). Ctamm: cr.3cn, XCH/JI.

KypcoBoe npoekTnpoBanne

He npedycmompeno.

4.7. Coagepxanue pa3iejioB IUCHUNINHBI

Beeoenue. Uto n kak u3ydaer MmarepuanoBenenue. [lpenmer nzydenus. Kinaccudukarms
KOHCTPYKLMOHHBIX MaTrepuanoB. CBONCTBa METAJJIOB

Pazoen 1 — @usuko-xumuueckue O0CHO8bl mamepuanogedenus. Kpucramimueckoe
CTpPOEHHE METAJUIOB. THIIBI KPUCTATNYECKUX pelieTokK. JledeKkThl KpucTaiIn4eckoro CTpoeHusl.
Kpucrannmuzanus MetamioB. 3aKOHOMEPHOCTH KpucTaJmu3anui. CTpOSHUE CITUTKOB U OTJIUBOK.
Amopdubie metamuibl. Yrpyras aeopmanus. [Inactuueckas nepopmarnus. Pazpymienue

Pazoen 2 — Mexanuueckue ceoiicmea memanios u mMemoovl ux onpeoenenus. Mexa-
HUYecKHue cBoiicTBa MeTaiioB. [Ipounocts. [Inmactuunocts. TBepaocTs. Bsaskocts. CTpykTypa u
CBOICTBa JIe()OPMUPOBAHHBIX METALIOB. J[MCIOKAIMOHHBIC TPOIECCHl TPpH JIehOPMUPOBAHUH.
H3meHeHue CTPYKTYphI U CBOMCTB Je(OpMUPOBAHHOTO MeTaia rmpu HarpeBe. CrocoOsl ympoy-
HEHHUS METAJIJIOB U CIJIABOB

Pazoen 3 — /Kenezo u cnnagvl Ha e2o ocnoge. CTpoeHue cIuiaBoB. B3aumonelictBue
KOMIIOHEHTOB B CIUIaBax. JlmarpaMMbl COCTOSIHMSI JBOMHBIX CIUIaBOB. J[Marpamma COCTOSIHUS
CIUUIaBOB C HEOIPAHMYEHHON B3aMMHOM PacTBOPHUMOCTBbIO KOMIOHEHTOB. /luarpamMma cocTostHUS
CIIJIaBOB C TMOJHBIM OTCYTCTBHEM PAacTBOPUMOCTH KOMIIOHEHTOB. J[MarpamMma COCTOSHUS CIUIa-
BOB C OFPAHMYEHHON PACTBOPMMOCTBHIO KOMIIOHEHTOB. J[Marpamma COCTOSIHUS CILJIaBOB, B KOTO-
pBIX 00pa3yeTcss XUMUYECKOE COCIMHEHHE KOMITOHEHTOB. 3aBUCUMOCTh CBOMCTB CIlJIaBa OT BUAA
IuarpamMmbl cocTosiHUs (3akoHOMepHocTH KypHakoBa). JlmarpamMma COCTOSIHHS KeEJe30yTiaepo-
nucThiX criaBoB. KommoneHTs! U ¢asbl. [IpeBpaiienns B crutaBax skene3o — yriaepos. Kiaccu-
duKanus CIIaBoB XkKeje3a C YIIepoa0M MO CTPYKType. YTIepoaucTeie cTanu. BiusHue yriaepo-
Jla Ha CBOMCTBa cTainu. BiusiHue MOCTOSHHBIX MpUMeEcei Ha cBocTBa ctanu. Knmaccuduxamms
YIJIEpPOJUCThIX cTaned. MapkupoBka yriepoaucteix craneid. Uyrynsl. benbie uyrynsl. Cepsbie
yyryHbl. Beicokornpounbie uyryHbl. KoBkue 4yryHbI

Pazoen 4 — Tepmuueckasa u xumuko-mepmuueckas oopadomka cniagos. Tepmuyeckas
obpabotka cranu. [IpeBpamienus npu Harpese ctaiu. OCHOBHBIC BUIBI TEPMOOOPAOOTKU CTAIIH.
Orxur. Hopmanuzanus. 3akanka. Otnyck. [loBepxHOCTHOE ynpouHeHHne. XUMHUKO-TEPMUYECKas
obpaboTka

Pazoen 5 — Memannuueckue u Hememannuuyeckue KOHCHMPYKUUOHHbBIE MAMEPUATIDL.
Merammuecke KOHCTPYKIIMOHHBIE Marepuansl. JlermpoBaHHble cTanu. MapKuUpOBKa JIETHPO-
BaHHBIX cTajiel. CTpouTeNnbHbIE HU3KOJErMPOBaHHbIE CTalU. LleMeHTyeMble cranmu. Yiydiiae-
MbI€ CTaJId. ABTOMAaTHBIE CTalnu. PeccopHo-nipyxunubie ctanu. [llapukomommimHIKOBBIE CTaIH.
N3nococroitkue cranu. Kaponpounsie ctanu. Koppo3nonHocroiikue cranu. L{BeTHbie MeTalIbI
W CIUIaBEL. AJIIOMUHHHU M €T0 CINIaBEL. THTaH U €ro CIUIaBbl. Menb U ee CINIaBbl. MarHuil U ero
criaBbl. HeMeramnnueckue KOHCTPYKIMOHHBIE MaTepuainbl. [lomumepsl, uiu miactMaccsl. Ke-
pamuyeckue matepuanbl. ['padut. Heopranmueckume crekia. KomMmo3unmnoHHBIE MaTepUabl.
OnekTpoTexHuueckue marepuansl. Hanomarepuansl. [lopoikoBsie MaTepuaibl

Pazoen 6 — Memannypzuueckoe npouszeoocmeo. Matepuaibl sl IPOU3BOJICTBA METAII-
70B ¥ cruiaBoB. [Ipon3BoicTBO uyryHa u cranu. [Ipou3BoACTBO LIBETHRIX METAJIOB



Pazoen 7 — Texnonozuueckue memoovt 1umeiinozo npou3eo0cmed. OCHOBbI JIUTEHHOTO
npon3BoACcTBa. CriocoObI TNUThs. JIUTEHHBIC CBOWCTBA CIUTABOB. TEXHOJOTUYHOCTh KOHCTPYKITUN
TUTHIX netaneid. KoHTpolb kKauecTBa v UCIIpaBiIeHUS Je(EKTOB OTIMBOK

Pazoen 8 — Texnonocuueckue memoowt 0o0padomxu memannoe oasnenuem. CynuHocTh
o0pabotku MetayuioB aasiaernneM (OM/I). Buasl 06paboTku metamioB nasieHueM. [IpokatHoe
npou3BocTBO. KoBka. ['opsiuas 00bEMHas mTaMnoBka. XoJo1Hasi ITaMIOBKa. MeToAbl Mpou3-
BOJICTBa MallTMHOCTPOUTENBHBIX Mpoduiieii. TexHomornyeckue MeToAbl OTyYSHUS H3ACIUi U3
MOPOIIKOBBIX MaTE€PHUAJIOB

Pa3zoen 9 — Texnonozuueckue memoost c6apouHo20 npou3eoocmea. Pu3nyecKkue 0CHO-
Bbl U KJIacCU(IMKALIMA METO/JO0B CBApKH. DJICKTPUUECKUE BHUJbI CBAPKU. XHUMUYECKUE CIOCOOBI
cBapku. JlydyeBbie BUIBI CBapKu. MeXaHWYECKHUE BUABI CBApKHU. DIJIEKTPOMEXAHUYECKUE BHUIbI
cBapku. TexHoNOrnyeckue oCOOEHHOCTU CBApPKU CTajlei, YyT'yHOB U IBETHBIX MeTauioB. KoH-
TPOJIb CBAPHBIX COEAMHEHUM. TEXHOIOrMYHOCTh CBAPHBIX COEAUHEHUI

Pazoen 10 — Mexanuueckas oopadbomka 3a20moeok. OU3NKO-MEXaHUUECKUE OCHOBBI
00pabOTKM MaTepHajoB pe3aHueM. TOYHOCTh M IMPOW3BOAUTEIBHOCTH OOPAa0OTKH pPE3aHUEM.
HuctpymenTansubie Matepuanbl. OOmIMe cBeleHUs O METAJUIOPEXKYIIUX cTaHkax. Jle3uiiHas
o0OpaboTka aeraneii mamuH. AOpasuBHas 00paboTKa neTayell MammH, numdoBanue. TexHoo-
TUYHOCTb JIeTaleld MaIlluH

5 ObOpa3oBaresibHbIC TEXHOJIOTHHU
HpI/I HU3YUYCHUHN JUCHUIIIMHBI UCIIOJB3YCTCSI MHHOBAIIMOHHAA 06paSOBaTeJ'IBHa$I TCXHOJIO-
T Ha OCHOBC MHTCTpaAlH KOMIICTCHTHOCTHOI'O U JINYHOCTHO-OPUCHTHUPOBAHHOI'O IMMOJAXO0OOA0B C
QJICMCHTAMH TPAJUIUMOHHOI'O JICKIIMOHHO-CEMHUHAPCKOI'0 U KBaSI/IHpO(I)eCCI/IOHaJIBHOFO O6y‘leHI/I${
C HCIOJh30BAaHUEM HMHTEPAKTUBHBIX (DOpPM MpOBENEHUS 3aHATHI, UCCIENOBATEIBCKON MPOEKT-
HOM ACATCIIBHOCTH U MyanHMeI[PIﬁHLIX y‘{e6HbIX MaTCprajioB

Bun yae6HO# paboThI OO0pazoBaTesbHbIE TEXHOJIOTUU
DJeKTpOHHBbIE MaTepualibl (B T.4. CETEBbIE MCTOUHUKH), UC-
Jlexunn MI0JIb30BAHUE MYJIBbTUMEINNHBIX CPEJICTB, pa3laTOYHbIA Ma-
TEpHUAI
JIaGoparopHbie pabOThI 3BEHBEBOM (TPYNIIOBOM) METOJ BBIIOJIHEHUS U 3aIIUTHI pa-
oot

TCCTI/IpOBaHI/Ie, BBITIOJTHCHUEC I'PYHNIIOBBIX ayAUTOPHBIX 3a4a-

[IpakTrueckue 3aHATHS o
HUM, UHAUBHUIYaJIbHbIE JOKJIA]IbI

BrinosiHeHME MHAMBHAYAJbHBIX 3aJaHUN HA KOHTPOJIBHYIO
KonTponbnas pabota paboTy, MOArOTOBKAa TEKCTOBOWM M Tpaduyeckoil yactu, 3a-
1uTa paboThI C UCTIOJIH30BAHUEM CIIANOBBIX TPE3CHTAIIUN.

Brinmonnenue TBOPYECKOTO 3aJlaHus, MOATOTOBKA U 3alldTa

CaMocrosTenbHas pa60Ta < o
COO6HIGHI/I$I C MCITOJIb30BAHUCM CJIAMJOBBIX MMPC3CHTAN.

6. @oH/1 OLIEHOYHBIX CPEACTB AUCIHUILINHBI (MOIYJIs1)

OCHOBHBIMH BUJaMU OUCHUIUIMHAPHLBIX OLCHOYHBIX CPCIACTB IIpU (I)YHKI_II/IOHI/IpOBaHI/II/I
MOAYJIBHO-PEUTUHTOBOM CHCTEMBI O0yUYEHUs SBJISIIOTCSA: HAa CTaIuU PyOeKHOTO pelTuHra, ¢hop-
MHPYEMOTO 110 pe3yjibTaTaM MOAYJIbHOT'O TCCTUPOBAHUSA — TCCTOBLIC 3aJlaHU; HA CTalUN I1OOI-
PUTENBHOTO peNTHHra, GOPMHUPYEMOro MO pe3ysibTaTaM IMOATOTOBKH M 3alIUThl OTYETOB IO
MPAKTUYCCKUM pa60TaM; Ha CTaguu IMPOMEKYTOUIHOT'O peﬁTHHl’a, OomnpeacisicMoro 1mo pe3yjibTa-
TaM 3allluThI KOHTpOJ'IBHOﬁ pa6OTI)I U MHAWBUAYAJIbHBIX SaﬂaHHﬁ, CIa4yu 3K3aMC€Ha — TCOPETHUYC-
CKHEC BOIIPOCHI, KOHTPOJIHUPYIOIIUC COACPKAHNC y‘-ICGHOFO MaTrcpurajia.

6.1 IMacnopT ¢oHAA OLEHOYHBIX CPEICTB MO JUCHUIINHE «MaTepuano-
BeJeHHE U TEXHOJIOTMSI KOHCTPYKUMOHHBIX MATEPHAJIOB)




Kox xoH- OLIeHOYHOE CPEJICTBO
Ne TPOJIHPY-
Kontposnmpyemsie pa3iessl (TEMBbI) poIpy
/11 * eMoit HaMEHOBaHHE KOJI-
JUACIIUILIHHEI
KOMIIe- BO
TEHLINH
VK-1 TecToBbIE 3aIaHUS 18
OU3NKO-XUMUYECKHUE OCHOBBI MAaTEPH-
1 Tems! pedepaToB 2
aJIOBEICHHS
Bomnpocs! 1y 3auera 18
VK-1 TecToBbIe 3a1aHUs 18
MexaHnndecKkrue CBOHMCTBA METAJIIOB U
2 Tems! pedepaToB 7
METOJIbI KX OIPEICICHUS
Bormpocs! 1i1st 3auera 17
VK-1 TecToBbIe 3aMaHUs 41
3 | XKenes3o u craBbl Ha €0 OCHOBE Tewmsl pedepaTon 7
Bormpocs! 1i1s 3auera 48
VK-1 TecToBbIE 3a1aHUS 18
TepMmuueckas U XUMUKO-TEPMHUYECKAs
4 p p Tewmsl pedepaTon 14
00paboTKa CIUIaBOB
Bormpocs! 1i1s 3auera 18
VK-1 TecroBble 3a1aHUs 42
MeTanindeckie ¥ HEMETATINYECKUE
5 Tewmsbl pedepaToB 12
KOHCTPYKIITMOHHBIC MAaTCPUAITBI
Bormpocs! 1i1s 3auera 30
VK-1 TecToBbIE 3a1aHUS 15
6 | Mertajuryprudeckoe mpou3BOICTBO Tembl pedepaton 5
Bomnpocsr s sx3amena | 10
VK-1 TecToBbIE 3a1aHUS 20
TexHoIornaecKrue MeTOIbI TUTSHHOTO
7 Temsl pedepaToB 6
MIPOU3BOJICTBA
Bormpocs! it ax3amena 7
VK-1 TectoBBIe 3agaHus 14
TexHonornueckue MeToabl 00paboOTKH
8 g P Tems! pedepaToB 6
METAaJIJIOB JIaBJICHUEM
Bompocs! mis sx3ameHa 9
VK-1 TectoBBIe 3agaHus 13
TexHoI0rnYecKne MeTOIbl CBApOYHO-
9 g P Temsl pedepaToB 13
'O MIPOU3BOJICTBA
Bormpocs! 1uist a3x3amena 14
VK-1 TecToBbIe 3a1aHus 24
10 | Mexanuueckas 00pabOTKa 3aroTOBOK Tems! pedepaToB 18
Bompocs! st ax3amena 7

®opma KOHTpoIsL: | cemecTp — TEKYIIMI KOHTPOJIb, PEUTUHIOBOE TECTUPOBAHUE, MOJTYJIb

Nel (makcumanbHas peiTuHrosas ounenka — 20 6amioB), Moysb Ne2 (MakcUMaiIbHas peHTHHTO-
Bas oreHka — 20 6aiioB), 3a4eT (MaKCUMalibHAsE pEUTUHTOBAs OorleHKa — S0 OaJIJIOB), TBOPUECKUMA
6amt (pedepar) — 10 6amioB; 2 cemecTp — TEKYIU KOHTPOJIb, PEUTHHIOBOE TECTUPOBAHHE, MO-
nyib Ne3 (MakcHManbHas peiTrHTOBas orieHka — 20 6amioB), Moxyis Ned (MakcuMarbHas peii-
TUHTOBas oneHka — 20 0aioB), sk3aMeH (MakcUManbHas pelTuHroBasi ouneHka — 50 GannoB),
TBOpUeckuit 6am (pedepar) — 10 6amnos.




6.2 IlepeyeHb BONPOCOB AJIA3a4€Ta/IK3aMeHA
Pazoen 1 — Duzuko-xumuueckue ocnosvlt mamepuanoseoenusn (YK-1)

1. Uto u3yyaeT IUCHUIUIMHA MaTepuanoBeeHue?

2. Yrto Takoe Makpo-, MUKPO- ¥ TOHKas CTpyKTypa?

3. Kakumu cBoiicTBamMu 00J1aqar0T METAILIbBL?

4, UTto Takoe 31eMeHTapHas KpUCTajlInuecKas siaeiika?

o. Kakyro kpucramimueckyo peieTky B OOJIbIIMHCTBE CIy4aeB UMEIOT METaJUIbI?

6. Kaxk Ha3biBaeTcs siBleHUE, 3aKIII0OYAOIIECECS B HEOTHOPOJHOCTH CBOMCTB MaTepH-
ajia B pa3IMYHbIX KPUCTAIUIOrpapUUeCKUX HAPABICHHSIX ?

1. Ha3zoBute Bupl 1e()eKTOB KPUCTAIUIMYECKOTO CTPOCHUS?

8. [Touemy MeTas1 mpu OXJIAXKICHUHU HIKE TEMIEpaTyphl KPUCTAILTU3ALIUN 3aTBEp-
nesaet?

9. [Tepeuncnure HEOOXOJUMbBIE YCIOBHSI IPOTEKAHMUS MPoIiecca KPUCTATITH3ALUT

10.  Kak BamsieT cKOpOCTh OXJIKICHHS MPU KPUCTAIUTU3AIMH Ha (POPMUPOBAHUE

CTPYKTYpbI MeTasuia?
11.  Yewm onpenensiercs opma 3epeH metayia?

12. KakoBBbI yCIIOBUS TOXYYEHUS! KPYITHO3EPHUCTOTO METaJIa MPU KPUCTAIUTH3ALINN?

13.  VYcnoBus noiydeHHs MEIKO3EPHUCTON CTPYKTYphI MeTaiia?

14.  Vkaxure CTpyKTypHBIE 30HBI IPU KPUCTAJUIU3ALMH CTAIBHOIO CIUTKA?

15. B kakoii (hopme 3aTBepeBaHue MeTaIa 00eceduT 00s1ee BEICOKHE IIPOYHOCT-
HbIE CBOMCTBA?

16.  VYkaxure cocoObl MOTYYSHHs] METKO3EPHUCTON CTPYKTYphI MeTasia?

17. Yro Takoe nedopmarius?

18. Kaxk Ha3bIBaeTcs sIBICHUE YIIPOUYHEHHSI MaTepHaiia 10 JEHCTBUEM IUIACTUYECKON
nedopmaruu?

Pazoen 2 — Mexanuueckue ceoiicmea memannoe u memoowt ux onpeoenenusn (YK-1)

1. Uro Takoe npeaen npoyHocTu?

2. Yro Takoe yCcIOBHBIN IIpeen TEKy4ecTH?

3. Kakwue Bbl 3HaeTe BUBI pa3pylICHUN?

4. B 4em npuHIMNMaibHOE pa3audnue MEXAy BI3KUM U XPYIIKUM pa3pylIeHueM?

S. Yro Takoe Hakuen?

6. Kak BirseT noBepXHOCTHOE YIIPOUYHEHUE HA YyBCTBUTEIBHOCTh METAJUIA K KOH-
LEHTpaToOpaM HanpsKeHUi?

1. Kakoe cBoiicTBO MaTepuasa XapakTepu3yeT ero CONpoOTUBJICHUE YIIPYroMy U IUIa-
CTHYECKOMY J1e(hOpMUPOBAHMIO MPU BIABIMBAHUU B HETO APYroro, 0oyiee TBEPOro Tena?

8. Kakune MexaHnueckne XxapakTepUCTHKU BO3PACTAIOT B XOJI€ IJIACTHYECKOH Jie-
dopmanun?

9. Kakune MexaHn4ecKkne XapaKTEepUCTUKU CHIKAIOTCA B XOJI€ TIACTUYECKON Je-
dopmanun?

10.  Ilpum xakoM BHJE M3IIOMa B 30HE Pa3pyHICHHS XOPOIIIO MpOocMaTpuBaeTcs popma u
pasmep 3epeH?

11. Kax Ha3pIBaeTcss MEXaHMYECKOE CBOMCTBO, ONPEEIISIIONIEE CIIOCOOHOCTh MEeTallia
COTPOTUBIIATHCA JeOopMaIK U Pa3pyIICHUIO PU CTATUYECKOM HarpyKeHUH?

12.  UYro Takoe Bo3Bpar?

13.  Kaxkas neopmariuist Ha3bIBAE€TCS «XOJIOAHON»?



14.
15.
16.
17.

Kaxkas nedopmariust Ha3pIBaeTCs «TropsUeiin?

[Touemy npu ropsiueit repopmarii He BOSHUKAET «HAKIET»?
Kak MO>KHO N30aBUTHCS OT «HAKJIENa»?

Urto Takoe pexkpucramum3anus?

Pazoen 3 — JKenezo u cnnaewt na ezo ocnose (YK-1)

No ok~ owbdPE

8.

Yro Takoe criaBkl?

Uto Takoe TBep/ible pacTBOPHI?

Yro Takoe MexaHU4JecKas cMeCh?

Yro Takoe XUMHYECKHE COCTMHEHNS?

Uto Takoe TUHUS JUKBUAYC HA AHMarpaMMe COCTOSIHUS JBOMHBIX CILIAaBOB?

Uto Takoe JTUHUSA CONMAYC Ha AUarpaMMe COCTOSIHUS IBOMHBIX CILUIABOB?

Y10 TaKoe IBTEKTHUKA?

[Ipu KakuxX TeMIepaTypHbBIX YCIOBUSAX KPUCTAILUIN3YETCA SBTEKTHKA B IBYXKOM-

IMOHEHTHBIX CIlJIaBax?

9.

10.

HEHTOB?

11.

B 4eM oTanune 3BTEKTOMIHOTO IMpEBpalCHuA OT 9BTEKTHYECKOr0?
Ykaxure yciioBus 06p330BaHI/I${ HCOI'paHUYCHHLIX TBCPABIX PpAaCTBOPOB KOMIIO-

Bosmoxna nu 100-niporLieHTHas KOHIIEHTpal|s pacTBOPSEMOro KOMIIOHEHTA B

peuieTke pacTBOpuTes?

12.
13.
14.
15.
16.

KpuBas oxnaxxJeHus CIjiaBoB — 3107

Kakoii Bun nmeer ypaBHeHue npasuia ¢as?

I[Ipu KaKuX yCIOBUSX KPUCTAIUIU3YIOTCS YHCTHIC METAJUIbI?

Kakue monumop¢Hbie MoaudUKaII UMEIOTCS Y xKeme3a?

Kaxk Ha3bIBaeTCs CTpYKTYypa, IpeAcTaBistomas co0oi TBepIblid pacTBOp yriaeposa

B anib(a-kenese?

17.

Kak Ha3bIBaeTcst CTpyKTypa, IpeICTaBIIsAoNas cOO0M TBEp/bI pacTBOpP yrieponaa

B ramMMa-xeiese?

18.
19.

Kak Ha3pIBaeTcs CTpyKTYypa, NpeacTaBisiomas codoi kapouy xenesa Fe3C?
Kaxk Ha3bIBaeTCs CTPYKTYypa, IPEACTaBIAIOMmAs cO00H MEXaHNIECKYIO0 CMECh (ep-

puTta u HGMCHTI/ITa?

20.

Kak Ha3bpIBaeTcs CTpYKTYpa, MpecTaBisonas co00i MeXaHH4eCKyr0 CMeCh

ayCTCHHUTA U I_IeMeHTI/ITa?

21.

Kakoii crmaB uim 9ucThIi KOMIIOHCHT, UMECT HAMMCHBIIYIO TEMIICPATYPY I1JIaB-

JICHUA B CUCTEMC «>1<ene30-1<ap61/1z[ xKenesan?

22.
23.

meHTuTa?

24,
25.

VYkaxuTe Ha uarpamme o0JacTh CO CTPYKTYpOH aycTeHHuTa u Gpeppura’?
VYkaxuTte Ha quarpaMMme 00J1acTh CO CTPYKTYPOH ayCTeHHUTa, JeaedypuTa 1 1e-

Kak nmo paBHOBECHOMY COCTOSTHUIO KJIACCU(PUIMPYIOTCS CTaIu?
Kakas 3 CTpyKTYpHBIX COCTaBIISIFOIIMX KEJE30yTIePOIMCTHIX CIIABOB 001a1aeT

P KOMHATHOU TeMIlepaType HaubobIIeH MIaCTHYHOCTHIO?

26.

Kakas n3 CTPYKTYPHBIX COCTABJIAIOIINUX KEJIC30YTIICPOAUCTBIX CIIJIAaBOB O6J'IaI[aCT

P KOMHATHOU TeMIlepaType HaubobIIeH TBEPI0CThIO?

27.
28.

7270C?

CKOJIBKO IIPOLIEHTOB yIJIepoJa COAEPIKUTCS B 3a9BTEKTOUHON cTanu?
KakoB CTpyKTYpHBII COCTaB 3a3BTEKTOMHOMN CTAIIN IIPU TEMIIEPATYPE HIKE



29. K kakoif kKaTeropuu mo KauecTBy NpUHAIICKUT cTainb Ctocn?

30.  Kakas u3 npuBEICHHBIX B OTBETAX CTAJICH OTHOCUTCS K 3a9BTEKTOHUTHBIM?

31. K kakoii KaTeropuu 1o Ka4ecTBy MPUHAIICKUT cTaiab 08km?

32.  Mzpenust Kakoro TUIa MOTYT M3rOTAaBIMBATHCS U3 cTaneil Mapok 65, 707

33. K kakoMy KJ1accy 1o paBHOBECHOU CTPYKTYpPE OTHOCSTCSI OBICTPOPEKYIIUE CTA-
mm?

34.  UYro o3nauaet uncio 10 B Mmapke crmaBa KY 35-107

35.  Uro o3nHauaet uncno 40 B mapke crmaBa CY 407

36.  Kak mo paBHOBECHOMY COCTOSIHHIO KJIaCCHU(DUIMPYIOTCS «OeIbIe» UyryHbI?

37.  Kakue xene30yriepoucTbie CIUIaBbl HA3bIBAIOTCA YyT'yHAMU?

38.  Kakomy 4yryHy COOTBETCTBYET mapoBUaHas ¢popma rpadputa?

39.  Kak mo MUKpOCTPYKTYpe 4yTr'yHa ONpeAessioT ero Bu (heppuTHBIiA, peppuro-
NEPJIUTHBIN, IEPIUTHBIN)?

40.  Kakoii u3 yyryHoB OyzaeT Haubosee TBepAbIM?

41.  Kakoii u3 yyryHoB OyzaeT HauOoJsee MPOYHbIM MPU PaCTsHKEHUN?

42.  KakuMm criocoO0oM MOJTy4aroT BEICOKOIIPOYHBIC YyTYHBI?

43.  Kak nomy4aroT KOBKUE YyTYHBI?

44.  KakoBa Temrieparypa nepJIMTHOTO IMPEBPALICHUS B CIUIaBaX KeJIe30-yriaepos?

45.  KaxoBo coaepkaHH€ yIriepo/ia B 9BTEKTHKE B CIUIABaxX jKeJIe30-yriepoa?

46.  Yro Takoe wieneOypuT»?

47.  Kakosa ¢opma rpaduta B 6enom ayryHe?

48.  Kak 1o MUKpOCTPYKTYpE UyryHa ONpeelsioT ero BU (Cepblii, KOBKHIi, BBICOKO-
MPOYHBIN)?

Pazoen 4 — Tepmuueckasn u xumuxo-mepmuueckasn oopabomka cnnasoe (YK-1)

1. YemM ompenenseTcst BHIOOP TEMIIepaTypbl HarpeBa ciijlaBa 3aJaHHOTO COCTaBa Mpu
TepMHUECKOI 00paboTke?

2. Uto Takoe neperpes?

3. B kakoli cpene 0xJ1akIar0TCs 3ar0OTOBKHU IIPH CIEAYIOIIMX ONEpalusax TepMuYe-
CKOM 00paboTKu?

4. Kakoil oTxur ciaenyer NpUMEHHUTD A7 CHATHUS 1e(hOpMAlMOHHOTO YIPOUHEHHs?

S. Kakoii Bun Tepmuueckoil 00pabOTKH IPUMEHHUTD AJIsl YCTpaHEHUs KapOuaHoH
CETKHU B CTPYKTYpE 3aKaJICHHON cTaJIn?

6. B 4yem oTiMume npu HarpeBe MoJ 3aKajaKy J03BTEKTOUIHON U 3a9BTEKTOMIHON
cranu?

1. [Touemy 11 TO3BTEKTOUIHBIX CTallel (B OTJIMYME OT 3a9BTEKTOU/IHBIX ) HE MPH-
MEHSIOT HEMOJIHYIO 3aKajKy?

8. Kak Biuser 60IbIIMHCTBO JIETHPYIOIIUX 3JIEMEHTOB Ha MApTEHCUTHOE IIPEeBpa-
mieHue?

9. OnTumanbHasg TeMneparypa 3akaiaku ctanu Y 13 cocrasuser?

10.  Kaxk Ha3bIBaeTCs CTPYKTYypa, MPEACTABIAIONIAs COOON MEPECHIIEHHBINA TBEPAbIN
pacTBOp yriiepoja B «ajbda-xkenezen?

11.  Kakyro cKOpOCTb OXJIaKACHUS Ha3bIBAIOT KPUTUUECKOM?

12. Kaxk naspiBaercst repMuueckas o0paboTka, COCTOSIIIAs B JJIUTETLHON BBIICPKKE

3aKaJI€HHOTO CTUIaBa MPU KOMHATHOW TEMITepaType WU IPU HEBBICOKOM Harpene?
13.  Kakas cTpyKTypa MoIy4aercs mociie 3aKalKi U CPETHEro OTImycKa?



14.  Kak Ha3pIiBaeTcs TepMUUeckas o0paboTka, COCTOSIIIAS U3 3aKAIKH U BHICOKOTO

oTmycka?

15.  Kak Ha3biBaeTcst 00pabOTKa, COCTOSIIAS B HACHIIIEHUY TTOBEPXHOCTH CTAJH YTJIe-
ponom?

16.  Kaxk Ha3siBaeTcst 00paboTKa, COCTOSIIAS B HACBIIICHUN TTOBEPXHOCTH CTAIH a30-
TOM U YIJIEPOJIOM B ra3oBOM cpeze?

17.  Kak MOHO MOBBICUTh TBEPAOCTh HU3KOYTJIEPOIUCTOM cTanu?

18.  Kak BiusieT OOJBUIMHCTBO JIETUPYIOUINX JIEMEHTOB, PACTBOPEHHBIX B AyCTECHUTE,

Ha IMPOKAJIUBACMOCTDb cranu’?

Pazoen 5 — Memannuueckue u nememaniuyecKue KOHCMPYKUUOHHbIE Mamepuaibl

(VK-1)

1. [TpenmyniecTBaMu JIErHPOBAaHHBIX CTaJIEH 0 CPABHEHUIO C YIIICPOAUCTBIMU SIB-

JSA0TCS?

2. VYkaxure Mapky KOHCTPYKLMOHHBIX CTalel IPUMEHSIEMBIX JJIs1 IEeMEHTUPYEMBIX
JeTanen

3. Kakue nerupyromiue s3eMeHTsl coepkut ctaiib 38XMIOA?

4. HazoBure ctanu a1 HHCTPYMEHTA XOJI0IHOTO 1e(hOpMUPOBaHMSL, [10ABEPratOIIN-
ecst B paboTe OOJIBIINM yIapHBIM Harpy3kam?

5. KakoBa pons kapbuna Bonshpama (WC), BXOASILET0 B COCTAaB TBEP/IbIX CILIABOB?

6. Yro Takoe HUXPOM, KAKOBO €ro Ha3HayeHue?

7. Kakue cranu cuutaroTcsi BBICOKOIIPOYHBIMU?

8. Kakue cranu oTHOCATCS K KOMIUIEKCHO-JIETMPOBAHHBIM?

9. KakoBbl OCHOBHBIE XapaKTEPUCTUKU aJIFOMUHUSA?

10. K kakoli rpynne npuHaaiexaT allOMUHUEBbIE CIUIaBbl TUIIA «AMr», HarpuMmep,
AMr6?

11.  Kak Ha3biBaetcs craB Mapku /[16? Kakos ero xumuueckuii cocraB?

12. K xakuM marepuanaM OTHOCHUTCS criaB B96?

13.  Kakoe cBOICTBO Jie/1aeT TUTAHOBBIE CIIaBbI 0OCOOEHHO LIEHHBIMU ITPU CO3/1aHUU
JeTaTeNIbHBIX anmnapaTon?

14. K xakuM marepuangaMm OTHOCHUTCS cruiaB JI96?

15.  Kakue BemiecTBa Ha3bIBatOT MOJUMepamu?

16.  Kakwue monuMepHbIe MaTepHaIbl HA3bIBAIOT TEPMOIIIIACTUIHBIMH?

17.  KakoBa cTpyKTypa MaKkpOMOJIEKYJ TEPMOPEAKTUBHBIX OJUMEPHBIX MaTEPUATIOB?

18.  Kakoe u3 nepevnciIeHHbIX B OTBETAX CBS3YIOUIMX BEIIECTB 00ecneunBaeT Hanoo-
Jiee BBICOKYIO TETJIOCTOMKOCTb ItacTMacc?

19.  Kakue mimacTMaccsl Ha3bIBAlOT TEPMOPEAKTUBHBIMU?

20.  Yro Takoe TEKCTOIUT?

21.  Kakoi cTpyKkTypoii 001ajaloT MaKpOMOJIEKYJIbl PE3MHOBBIX MaTe€pHUaioB?

22.  Yro yyuTHIBAIOT NPH COETMHEHUHU CTEKJIA C PYTUMHU MaTepuanaMu?

23.  Kakoii MmaTepuas Ha3bpIBalOT KOMITO3UITHOHHBIM?

24, Kakne MaTepuansl Ha3bIBAIOT IUDJIEKTPUKaMu?

25. YUTO OTHOCHUTCS K MPOCTHIM MOJTYIPOBOTHUKAM?

26.  Kakoe MecTO 3aHUMAFOT MOJYITPOBOIHUKH TI0 CIIOCOOHOCTH MTPOBOIUTH DIIEKTPH-

YECKHUU TOK?
27. Yem 00yCIIOBICHBI MAarHUTHBIE CBOMCTBA MaTepUAIIOB?



28.

KaKOﬁ, N3 IIPUBCACHHELIX B OTBETaXxX CIJIAaBOB, MOYKHO HMCITI0JIB30BAaTh AJIA U3IOTOB-

JIEHUSI IOCTOSSHHBIX MAarHUTOB?

Kakue npeccsl 1711 mpeccoBaHMs MTOPOIIKOB MPUMEHSIOT HanboJsiee IIMPOKO?
KakoBa ponbs ko0anbTa B TBEpIOM cCIuIaBe?

Pazoen 6 — Memannypzuueckoe npouseoocmeo (YK-1)

29.
30.
1.
2.
3.
4,
5.
yy?
6.
7.
8.
9.
KH.
10.

Yo Takoe MeTaJITypruueckoe npou3BOACTBO?

OcHOBHas NPOAYKIHS YEPHOU METATLTypruun’?

[Ipoaykuusi IBETHOM METaLTypruu?

B kakux neyax BBIIUIABISIOT YyTyH?

Kaxkas peakuusi mpoucxouT M0 Mepe MPOABMKEHHS IIUXTHI BHU3 110 [IaXTE Ie-

Kakwne crany BRIIUIABIISIOT B 3aBUCUMOCTH OT CTCICHHU paCKI/ICJICHI/ISI?

B kakux medyax BBIILIABIISAIOT CTAJIb?

B uém npeumMynieCTBa U HEJOCTATKHU IIPU BBIIIJIABKE CTAJIU B PA3JIMYHbBIX neyax?
Ha3zoBute crioco0bl PAa3JIMBKU CTAJIH; OIPEACITUTEC UX IPCUMYIICCTBA U HEAOCTAT-

Hepe‘lI/ICHI/ITe OCHOBHBIC CHOCO6LI, HCIIOJIb3YCMBIC ITPpU ITPOU3BOACTBC MCIH,

AJIIOMHUHUA, Mardiuda, TUTaHa.

Pazoen 7 — Texnonozuueckue memoowt 1umeitnozo npouszeoocmea (YK-1)

ok E

JIETaNu.

S

7.

Uto Takoe TUTEHHOE MPOU3BOJICTBO?

Hepe‘{I/ICJ'H/ITC CHOCO6I>I JIUTBhSA JI1 U3TOTOBJICHUSA OTJIMBOK.

Mertoz ornpeneneHus )XUAKOTEKYUECTH CIUIABOB.

Yro Takoe JUKBaIHs?

[lepeuncnure oOCHOBHBIE TPEOOBAHUS K TEXHOJIOTMYHOCTH KOHCTPYKIIUU JINTOM

JledexThl OTIIMBKY U IPUYMHBI UX BOZHUKHOBEHUS.
MeTtoibl uctipaBieHUs JePEKTOB.

Pazoen 8 — Texnonozuueckue memoowvt 0opadomxu memannos oagrenuem (YK-1)

©ooN R WNRE

CyurHocTh 00pabOTKH METAIIJIOB JIABJICHHEM.

OCHOBHOM 3aKOH TUTACTUYECKON JedopMaIuu.

Buasr 06paboTKH METaNIOB JIaBJICHHEM.

XonoaHast u ropsiyast 00paboTKa METAIIOB IaBJICHUEM.
OCHOBHBIE BU/IbI IPOKATKHU.

[Tpoaykiust MpOKaTHOTO MPOU3BOJICTBA.

CyIlHOCTh MPOoIecca KOBKH.

[IpenmymiecTBa 1 HETOCTATKH ropsiueii 00bEMHON IIITAMITOBKH.
CyIIHOCTh MPECCOBAHUS, BOJIOYEHHS.

Pazoen 9 — Texnonozuueckue memoowl ceéapounozo npouszsoocmea (YK-1)

ok wdE

B uém cymHocTh nporecca cBapku?
CBapuBaeMOCTh CILIaBOB.

Buael cBapku nuiaBieHueM.

Busl cBapku 1aBieHuEM.

30Ha TEPMUYECKOTO BIUSHHS CBAPHBIX IITBOB.
[Tonnas TemnoBas MOITHOCTD AJEKTPUUECKON JTyTH.



[Ipouecc py4HOI 1yroBOM CBapKH.

Pexxum pydHOH AyroBOM CBapKHu.

I"azoBas cBapka. ['a30BbIe ropesika u pe3ax.

JIyueBble BUIIBI CBAPKHU.

MexaHn4yeckue BUJIbl CBAPKHU.

CyliHoCTh CBapKH CTajiei, 4yTyHOB, [IBETHBIX METAJIIOB.
JledexThl cCBapHBIX IIBOB.

KoHTposnb cBapHBIX COCTMHEHUH.

Pazoen 10 — Mexanuueckan oopadomka 3acomosok (YK-1)

ok e

6.

HOM CTaHKax?

7.

CymHoCcTh PU3UKO-MEXaHNIEeCKOH 00paboTKH MaTepralioB pE3aHHEM.

UTO0 BXOIUT B OHITHE «PEKUMBI PE3AHUS»?

UTo 3HaYUTHh TOYHOCTH M ITPOU3BOIUTEIBHOCTh 00Pa0OTKH MaTepPHAIOB?
HNHCcTpyMEHTAIbHBIE MAaTEPUAIIBI.

Pezanns. Texnomornueckue merogsl OMP?

B 4uém cxonicTBO 1 pazinune B 00paboTKe METaIoB Ha (GPE3EPHOM U CTPOTallb-

IToHsATHE «TEXHOJOTUYHOCTD JICTalICH MAIlIMH

6.3 llIkaJia OLleHOYHBIX CPEACTB

YpoBHH 0CBO- KpuTtepuu onenuBaHust OneHoOYHbBIE CPeCTBA
eHUsl KoMIIe- (Kx0J1. 02J1J10B)
TeHIHUHA
[IponsunyThlii | 3HaeT: TECTOBBIC 3aJ[aHUS
(75-100 6an- |- cUCTEMHBIC CBS3M M OTHOLICHHUS MEXIY (31-40 6amoB);
JIOB) W3y4aeMbIMU SIBJICHUSMH, TPOIECCAMH | HHIUBUAYyAIBHOE 3a71a-
COTJIMYHO» u/umm o0BEeKTaMH Ha OCHOBE MPHHSTOU uue (6-10 6astoB);
WIN «3aYTCHOY napaurmbl BOIIPOCHI K 9K3aMEHY,
YmMmeer: (38-50 GaoB);

- OCyIIeCTBIATH cOop M 00pabOTKYy HH-
(dbopmanmu B COOTBETCTBUU C TIOCTABIICH-
HOU 3aja4yen

- aHAIM3HPOBAaTh M CHCTEMaTHU3UPOBATH
JIaHHbIE JUId TPUHATUS pELIeHUd B pas-
JTAYHBIX cepax NessTeTbHOCTH

- aHAJIM3HMPOBATh BO3MOXKHBIE BapUAHTHI
peleH st 3aa49u, OIIEHUBAsi UX JIOCTOMH-
CTBA U HEJIOCTATKU

- ONpeAessTh MOTPEOHOCTh B PACXOJIHBIX
MaTepuagax Ui IOpoBeleHUs paboT Mo
TEXHUYIECKOMY OOCITY)KUBAHHIO U PEMOH-
Ty aBTOMOOWJISI U €r0 KOMIIOHEHTOB

Baaneer:

- HOMEHKJIATYpOH pacXoJHBbIX MaTepHaJlOB
IUIE  OOCITYy)KUBaHHSI TPAHCHOPTHBIX H
TPAaHCIOPTHO-TEXHOJIOTUYECKUX  MAIINH
1 00opynoBaHus

bazoBrrit 3Haert: TECTOBBIC 3aJaHUsI
(50 -74 6amma) |- OCHOBHBIE MPHUHIHMIBI cOOpa ¥ 00pabOT- (20-31 6aioB);

k¥ uH(pOopManmu WHJUBUIyaJIbHOE 3a]1a-




«XOpOILIO»
WIH «324TCHOY

Ymeer:

- XOpOIIO aHAJU3UPOBATh M CUCTEMATU3H-
poBaTh JaHHBIC JUIS MPUHATHS PEIICHUN
B Pa3IMYHBIX cepax JAeaTeIbHOCTH;

- XOpOIIO OINPEACIATh CHCTEMHBIC CBS3U H
OTHOIICHUST MEXIY H3y4aeMbIMH sIBIIC-
HUSMH, TpoLeccaMd HW/WiIM OO0BEKTaMHU
Ha OCHOBE MPUHATOH IMapaJIurMbl;

- JIOCTaTOYHO OBICTPO aHAJIM3HPOBATh BO3-
MOJKHBIE BapHaHTBl PEIICHUS 3aJa4u,
YETKO OIIEHMBAs MX JIOCTOMHCTBA U HEO-
CTaTKH;

- XOpOIIIO ONPEICNIATh MOTPEOHOCTh B pac-
XOJHBIX MaTepHaliax JUisi IMPOBEICHUS
paboT MO TEXHUYECKOMY OOCTYKUBAHHUIO
Y PEMOHTY aBTOMOOWJIS U €T0 KOMIIOHCH-
TOB

Baageer:

- HOMEHKJIATypOW PacXOIHBIX MaTepHUaJIOB
UL OOCITY)KUBaHHSI TPAHCIOPTHBIX H
TPAHCIIOPTHO-TEXHOJOTUYCCKUX ~ MAIllUH
1 00opynoBaHus

uue(5-6 6anios);
BOIPOCHI K 9K3aMEHY

(25-37 6amnoB)

[ToporoBsbiii
(35 - 49 6an-
JIOB) —
«YIOBJIETBOPH-
TEIHHO»
WJTH «3aYTEHO»

3Haer:

- HE HUMeeT YETKOro NpEeACTaBICHUS O
MpUHIKIIAX cOopa U 00paboTku MH OP-
MaIu

Ymeer:

- YaCTUYHO OPHEHTHUPOBATHCS B METOIAX
aHallM3a M CUCTeMAaTU3alllK JaHHBIX IS
MPUHSATHSI PEIICHUA B Pa3UYHBIX ce-
pax;

- cnabo ompenensiTb CUCTEMHBIE CBS3U U
OTHOIICHUS MEXAYy H3y4yaeMbIMU sIBIiE-
HUSIMH, [polleccaMu W/ O0OBEeKTaMu
Ha OCHOBE MPUHATOH MapajiurMsl;

- cnabo aHaMM3UPOBATH BO3MOXKHBIE BapH-
aHTBl pPEIICHUS 3a7a4d, YTOOBI OIECHUTH
WX IOCTOMHCTBA M HEJJOCTATKH;

- cmabo ompenensiTh MOTPEOHOCTH B pac-
XOJHBIX MaTepHualnax i MPOBEICHUS
paboT Mo TEXHUYIECKOMY OOCITYKUBAHHIO
Y PEMOHTY aBTOMOOWJIS U €r0 KOMIIOHEH-
TOB

Baaneer:

- B HEMOJHOM O0O0beMe HOMEHKJIATYpOu
PacXOAHBIX MaTEPHANIOB ISl OOCITYXH-
BaHUS TPAHCIIOPTHBIX W TPAHCIOPTHO-
TEXHOJOTHYECKUX MAaIlluH U 000pynoBa-
HUS

TECTOBBIC 3aIaHUsI
(14-20 6asoB);
UHIUBHIyaTbHOE 3a/1a-
uue(3-5 bama);
BOITPOCHI K 9K3aMCHY
(18-24 6anna)

Huzkwnii (momo-
POTOBBIN)

He 3uaer:
- CHCTEMHBIEC CBA3M M OTHOLUECHHS MEXIY

TECTOBBIE 3aIaHUS
(0-14 6amnon);,




(KOMHCTGHHH?I HU3y4a€MbIMH ABJICHUAMHU, IIpoLEeCcCcaMu HHIWBHUAYAJIBHOC 3a/ia-

HEe chopMuUpo- u/unm 00beKTaMH Ha OCHOBE MPHUHSTON uue(0-3 6ana);
BaHa) napaaurmbl BOIPOCHI K IK3aMEHY
(menee 35 6an- | He ymeer: (0-17 6amnoB)
JIOB) — - OCYHIECTBJIATH cOOp W 00pabOTKy HWH-
«HE YJIOBJIETBO- (dbopMaI B COOTBETCTBUU C MOCTABIICH-
PUTEIIBHOY HOWU 3agaden
WIH «HE 3a4Te- |- AaHAIW3HpPOBaTh M CHCTEMAaTU3HPOBATH
HOY» JaHHbIC Ul TPUHATUS PELIeHUN B pasz-

JWYHBIX cepax AesITeTbHOCTH

- paccMOTpeTh BO3MOXKHBIC BapHaHTHI pe-
IIEHUS 3aJa4d W OLIEHUTh UX ITOCTOMH-
CTBA M HEJOCTATKH.

- OmIpeneisTh MOTPEOHOCTh B PACXOIHBIX
MaTepuajgax Juis MPOBEACHUsS padoT 1o
TEXHHYECKOMY OOCITYKUBAHUIO M PEMOH-
Ty aBTOMOOWJISI K €r0 KOMIIOHEHTOB

He Bnageer:

- HOMEHKJIATYypOW pPacXOIHBIX MaTepUAIOB
UL OOCITY)KUBaHHSI TPAHCHOPTHBIX U
TPAHCIIOPTHO-TEXHOJOTUYCCKUX ~ MAIllUH
1 00opynoBaHus

7 Y4yeOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE o0ecriedeHue TUCIH-
TUIMHBI (MOYJIA)

7.1 OcHOBHasI JIUTEPATypPa
1. MarepuanoBeeHue B MallIMHOCTPOCHUH B 2 4.: y4eOHUK JUIs By30B / A. M. Anackus, 1O.

E. Cenos, A. K. Oneruna, B. H. KnumoB. — 2-e u3zn., ucrip. u gon. — Mocksa : U3na-
tenbcTBO FOpaiit, 2023. — 291 ¢. — (Bsicee o6pazoBanue). — ISBN 978-5-534-00041-
2. — Texct : anektponHsbI // OOpa3oBatenbHas miaardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/514008 (nata obpamenus: 27.06.2023).

2. TexHONOTHs KOHCTPYKIIMOHHBIX MaTepHajioB : yueOHoe nmocodue st By30B / M. C. Kopsl-
TOB [m 1p.] ; mox pexakmueit M. C. KopeitoBa. — 2-¢ u3j., mepepad. u gon. — Mocksa :
WznatenberBo FOpaiit, 2023. — 234 ¢. — (Briciiee oopazoBanue). — ISBN 978-5-534-
05729-4. — Texkcr : anekrpoHHbIH // OOpa3zoBatenbHas miargopma FOpaiir [caidt]. —
URL: https://urait.ru/bcode/515395 (nata o6pamenus: 27.06.2023).

3. Ilnomkwun, B. B. Marepuanosenenue : yaeOHuk As By30B / B. B. [Tnomkun. — 3-e uzn.,
nepepad. u gon. — Mocksa : M3narensctBo HOpaiit, 2023. — 408 c. — (Bsiciee o6pa3zo-
Banue). — ISBN 978-5-534-12089-9. — TexcrT : anexrponHslii // OOpa3oBarenbHas miaT-
dopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/510666 (nata oOpaiieHus:
27.06.2023).

7.2 JlomoJHUTeJbHAS JUTEPATypa
1. MatepuanoBeieHle B MAaIIMHOCTPOSHHH : y4eOHUK 1151 OakanaBpos / A. M. AnackuH, B.

H. Knumos, A. K. Oneruna, 1O. E. Cenos. — M. : U3patensctBo Opaiit, 2016. — 535 ¢. —
(Cepus : bakanaBp. Akagemudeckuii kype). — ISBN 978-5-534-02183-7
https://www.biblio-online.ru/book/5A4E31FB-4BC4-4CDF-8097-1B57F15C81C1



https://www.biblio-online.ru/book/5A4E31FB-4BC4-4CDF-8097-1B57F15C81C1

7.3MeToauUecKHe YKAa3aHUA M0 OCBOCHHIO TUCIUILINHBI

1. MarepuanoBeieHuE U TEXHOJOTHSI KOHCTPYKIIMOHHBIX: KOHCIEKT jJekiuil. Yacts 1. Marte-
puanosenenne / M.M. Mummn, M.H. Mummna, C.1O. Acranos. — Muuypunck: Muuypus-
ckuit 'AY, 2021. - 114 c.

2. MarepuanoBeieHUe ¥ TEXHOJIOTHS KOHCTPYKIIMOHHBIX: KOHCIIEKT Jiekiuii. Yacte 2. TexHo-
JIOTUST KOHCTPYKIIMOHHBIX MaTeprasioB / M.M. Mumun, M.H. Mummuna, C.1O. Acranos. —
Muuypunck: Muuypunckuit 'AY, 2021. - 310 c.

3. JlabGopaTopHbIii MPAKTUKYyM: MaTepHAIOBEACHHUE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX: y4yeOHOE
nocobue. Yacte 1. Marepuanosenenune / M.M. Mumma, M.H. Mumuna, C.}O. Acramnos. —
Muuypunck: Muuypunckuii AY, 2021. — 80 c.

4, JlaGopaTOpHBINA MPAKTUKYM: MaTEPUAIOBEACHNE U TEXHOJOTHSA KOHCTPYKIITMOHHBIX: yueOHOe
nocobue. Yacte 2. TexHOJOTHS KOHCTPYKIHMOHHBIX MarepuaioB / M.M. Mwumwun, M.H.
Mummna, C.1O. Acranos. — Muuypunck: Muuypurackuii [AY, 2021. — 88 c.

5. Uymunuena JI.M. Metoauueckue ykazaHus 1O U3YYECHUIO JUCIHUILIMHBL U 3a/1aHUS JJIs KOH-
TPOJIBHBIX pabOT CTyJIeHTaM OYHOW M 3a04HOU (hopMbl oOyueHust. MudypuHck: MudypuH-
ckuii ’'AY, 2020.

7.4 Uudopmanmonnbie M HU(PPOBbIE TEXHOJIOIMH (IIPOrpaMMHoOe odecie-
YyeHue, COBpeMeHHbIe Mpo(eccnoHaIbHbIEe 0a3bl JAaHHBIX 1 HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBbI)

YueOHasi TUCHUIUIMHA (MOAYJNb) MpeaycMaTpUBaeT OCBOCHHWE MH(POPMAIMOHHBIX U LHU(D-
POBBIX TeXHOJNOTUH. Peanuzaius mudpoBeIX TEXHOJIOTHH B 00pa30BaTEILHOM MTPOCTPAHCTBE SIB-
JSIETCS OJJHOM M3 BaXKHEUIIMX Iejield 00pa3oBaHMsI, JAIOUICH BO3MOXXHOCTh Pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJaroIUXCcs Kak OyAyIInX BHICOKOKBATH(UIIMPOBAHHBIX CIIELIHA-
JIMCTOB.

[udpoBbie TEXHOJIOTHH TPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(h(PEeKTHBHOTO pemeHus
3aja4 Npo(ecCHOHANBHOr0, COLUAILHOTO, IMYHOCTHOTO XapaKTepa ¢ UCIOIb30BAHUEM Pa3JIny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TEXHOJNOTHUH. OcBoeHHe NU(POBBIX TEXHOJIOTHH B paMKax
JTAHHOM JMCHUIUIUHBI (MOAYJNS) OPUEHTHPOBAHO HAa CIOCOOHOCTH OE€30MacHO M HaJIeKalIUM
00pa3oM MmoJy4aTh OCTYII, YIIPABISITh, HHTETPUPOBATh, OOMEHHUBATHCS, OLEHUBATh U CO3/1aBaTh
UH(OPMALIHIO € TOMOIIBIO IU(PPOBBIX YCTPOUCTB U CeTEBbIX TexHosoruil. opmupoBanue nuug-
POBOI KOMIIETEHTHOCTH IMpearojaraer paboTy ¢ JaHHBIMHU, BJIaJCHHE WHCTPYMEHTAMH IS
KOMMYHHKAIUH.

7.4.1 D/1eKTPOHHO-0UOJIMOTEYHASA CUCTEMBbI U 0a3bl JaAHHBIX
7.4.1 DJIeKTPOHHO-0MOJIHOTEYHAS] CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
No 6/1 (CereBas snexkTpoHHast OMOINOTEKA)

2. baza fgaHHBIX 31eKTpOHHBIX MHpopManuoHHbIX pecypcoB ®I'BHY IHTHCXB (morosop
1o 00ecreyeHHo I0CTyIa K IeKTpoHHBbIM HHpopMamoHHbM pecypcam GI'BHY ITHCXB ue-
pe3 TepmuHan yaaneaHoro goctyna (TY ] ®I'BHY ITHCXB) ot 09.04.2024 Ne 04-YT/2024)

3. DnexTponHas OubimoreyHas cucrema «HanumonanbHbli U poBoit pecypc «PykoHT»:
Komneknuu «ba3oBbiit MmaccuB» U «Konoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (moroBop
Ha OKa3aHHWe YCIyT MO0 MpeaocTaBiIeHuto qoctymna oT 26.04.2024 No 1901/bI122)

4. 000 «AnektponHoe m3narensetBo FOPAMTy (https://urait.ru/) (10oroBop Ha oka3anue
YCIIYT TIO TIPEIOCTaBJICHUIO IOCTyMa K oOpazoBaTenbHOM muiargopme OO0 «IneKTpoHHOE H3/a-
tensctBo FOPAWT» ot 07.05.2024 Ne 6555)

5. DnexTpoHHO-OnbMMOTEeYHAas crctema «Bepuanckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIIONBb30BaHKE Tpou3BeaeHui oT 26.03.2020 Ne 14/20/25)


https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/

6. baza nannbix HOB «HanumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o nmoakmrodeHuu Kk HOb u npenocraBnennu nocrymna k oobexktam HOb ot 02.02.2024
Ne 101/HOB/4712-1m)

7. CornaiieHue o0 COTPYAHUYECTBE MO0 OKAa3aHHIO OMOIHMOTEYHO-MHPOPMAIUOHHBIX U CO-
[UOKYJITYPHBIX YCIYT MOJIb30BATEISIM YHUBEPCUTETA U3 YHCIIa WHBAIUIOB 110 3PEHUIO, CI1a00-
BUJIANINX, MHBAIUAOB JPYIHX KATETOPHHA C OrPAaHUYECHHBIM JOCTYIIOM K HH(OPMAIMH, JIHII,
UMEIOIIUX TPYAHOCTU ¢ uTeHneM IutockonedatHoro tekcta TOI'BYK «TamboBckas obmactHas
yHHUBepcaiabHas HayuHas Oubiamoreka uMm. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
nieHue o cotpynaudectse oT 16.09.2021 Ne 6/1)

7.4.2. UudopmManoHHbIe CIPABOYHbIE CHCTEMBI
1. CpaBounas npaBoBast cuctema Koncynbrantllotoc (1oroBop nocraBku, agantauuu u
conpoBOXACHUS IK3eMIUIsIpoB cucteM KoncymnbpranTlImoc ot 28.02.2025 No 12413 /13900/3C).
2. DneKkTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-

' 110 conpoBoXkaeHUIO 0T 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpemenHbIe NpodeccuoHAIbHbIE 0a3bl JaHHBIX

1. baza maHHBIX HOPMATHBHO-IIPABOBBIX aKTOB MH(OPMALMOHHO-00pa30BaTeNbHOM Mpo-
rpammbl «Pocmerony» (moroBop ot 05.09.2024 Ne 512/2024)

2. baza nannbix Hayunoii anekrponnoit 6ubnuoreku eLIBRARY.RU — poccuiickuii un-
(dopMaOHHO-aHATUTUYECKUI TIOPTal B 00IaCTH HAyKH, TEXHOJIOTHH, MEIUIIMHBI 1 00pa30Ba-
uus - https://elibrary.ru/

3. ITopran oTkpeITHIX HaHHBIX Poccuiickoit ®enepanuu - https://data.gov.ru/

4. OrtkpoiTeie nanHble @DenepalbHONl  CIyXKOBI TOCYAapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

5. ACC "Cenbxo3rexnuka" (JoroBop Ne027 ot 30.03.2018 r.).

6. DJNEeKTPOHHBINA CHpPaBOYHUK KOHCTpyKTOpa (JInmeH3monHsd moroBop Ne2778J1/14-A
ot 01.07.2014).

7.4.4. JIM1IeH3MOHHOE U CBOOOIHO pacnpocTpaHsieMoe NporpaMMHoe odec-
nevyeHue, B TOM YHCJI€ 0Te4eCTBEHHOT0 MPOM3BO/ICTBA

Ne HaumenoBanue Pazpabotunk I10 | ocTynHOCTB Ccpuika Ha Enunbiit | PexBu3uTHI HoaTBEp-
(npaBooOnana- | (JUIIEH3MOHHOE, | peecTp POCCUHCKUX | *KAAIOIMIETO JOKYMEH-
TeJNb) cB00OOJIHO pac- | mporpamm mist OBM Ta (IIpHU HAJIUYHN)
npoctpansemoe) | u B/ (mpy Hanmm4Imm)
1 Microsoft Windows, Microsoft JInnes3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk nent-
CTBHSL: OECCPOUHO
2 | AwnrtuBupycuoe npo- | AO «JlaGoparo- | Jlnnensuonnoe | https://reestr.digital.g | CyGnuiieH3noHHbIH
rpammHuoe obecrieue- | pust Kacmepcko- ov.ru/reestr/366574/? norosop ¢ 000
nue Kaspersky ro» sphrase_id=415165 «Codrekc» oT
Endpoint Security mmst (Poccust) 09.12.2024 Ne 6/H,
OusHeca CPOK JIEHCTBUS: C
09.12.2024 o
09.12.2025
3 | MoiitO¢uc Cranmapr- | OOO «Hosble JIuuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - o0JlauHbIe TeX- ov.ru/reestr/301631/? «PyOukon»
OducHblil maker Hosorumny» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne



https://rusneb.ru/
https://www.tambovlib.ru/

IUTSt pabOTHI C TOKY- cust) 03641000008190000
MEHTaMH1 ¥ MOYTON 12
(myoffice.ru) CpOK zeiicTBus: Gec-
CpOYHO
4 OducHbli maker AO «P7» Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Ocducy ov.ru/reestr/306668/? «Codrexey
(meckTorHas BepCusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpoK aeiicTBus: Gec-
CpOYHO
5 OrmepantoHHast CH- OO0O "basansT | Jlunensuonnoe | https://reestr.digital.g Kontpakt ¢ 000
crema «Anbt O6paszo- | cBOGOIHOE MPO- ov.ru/reestr/303262/? «Codrere»
BaHHE rpaMmHOE 06ec- sphrase_id=4435015 ot 24.10.2023 Ne
neueHue" 03641000008230000
07
CPOK JeHCTBHS: Oec-
CPOYHO
6 | Ilporpammuas cucte- | AO «Aurumna- | Jlunensuonnoe | https://reestr.digital.g | JluueH3uowHsIi 10-
Ma Juist oOHapyxenust | ruat» (Poccus) ov.ru/reestr/303350/? roBop ¢ AO «AH-
TEKCTOBBIX 3aHMCTBO- sphrase_id=2698186 THILIATHAT OT
BaHUH B y4COHBIX U 23.05.2024 Ne 8151,
Hay4IHBIX paboTax CPOK JICHCTBHS: C
«Antumnaruat BY3» 23.05.2024 o
(https://docs.antiplagia 22.05.2025
us.ru)
7 Acrobat Reader Adobe Systems | CsobGomHo pac- - -
- TIPOCMOTP JTOKYMEH- TPOCTpaHsIeEMOe
toB PDF, DjVU
8 Foxit Reader Foxit CBobojHO pac- - -
- IPOCMOTP JTIOKYMEH- Corporation TPOCTPaHsIEMOe
toB PDF, DjVU
9 Kommac 3D OGiiecTBO ¢ JIunensuonnoe | https://reestr.digital.go KouTpakr ot
OTpaHUYCHHO v.ru/reestr/302046/?s | 17.06.2014 r. JTuren-
OTBETCTBEHHO- phrase_id=3128090 3HOHHBIH JOTOBOP
cteio «<ACKOH- Ne2778J1/14-A ot
CHUCTEMBI 01.07.2014 r.
ITPOEKTUPO-
BAHUSA»
10 | APM Multiphysics, 19 O61ecTBo ¢ JIunenszuonnoe | https://reestr.digital.go | Jlunensuontoe co-
OTpaHUYCHHO v.ru/reestr/306317/?s | rmamenue Ne4799 ot
OTBETCTBEHHO- phrase_id=3128111 05.04.2023r.
cteio HayuHo-
TEXHUYECKHU I
ueHtp "AIIM"

7.4.5. Pecypcbl HHPOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTEp-

HET»

1. CDTOwiki: 6a3a 3Hanuii o nudpooii Tpancdopmanuu https://cdto.wiki/

2. Kommstoreprast mporpamMma «ACT» I TeCTOBOTO KOHTPOJIS 3HAHUH CTY/ICHTOB.
3. Ilporpamma Statistica.
4. http://www .knigafund.ru[Dnextponnsiii pecypc| OnektponHas Oubnmoreka «Kaura



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

@ona». OoHA AIEKTPOHHON OMOIMOTEKH CONEPKUT B MOIHOM foctyne 34189 kHur yueOHOM U
Hay4YHOU HaIpaBJICHHOCTH.

5. http://www.edu.ru[ DnexTponHsiii pecypc]. @enepanbhblii mopran «Poccuiickoe obpaso-
BaHME» — KaTajor 00pa3oBaTeIbHBIX HHTEPHET-PECYPCOB ¢ pyOpUKalnel o CTyneHn oopa3oBa-
HUS, IPEIMETHOM 00JIaCTH, TUILY U 1iefieBoi ayauTopun. ConepKuT yueOHbIe MaTepHalibl, yueo-
HO — METOJMYECKUE MaTEePHaIbl, CIIPABOYHBIC 1 HOPMATUBHBIC JOKYMEHTHI, 3JICKTPOHHBIC ITEPH-
OJIMYECKUE W3JIaHMsI, HayYyHbIE MaTepHalIbl, IPOrPaMMHbBIE TPOAYKTH. ba3a NaHHBIX BKIIOYAET
59 542 ccbiiku u 1 158 xareropuu

7.4.6. Ilu¢poBble MHCTPYMEHTBI, IPUMEHsieMble B 00pa30BaTeIbHOM

npoiuecce
1. LMS-mardopma Moodle
2. Bupryansnas nocka Mupo: miro.com
3. Bupryanpnas nocka SBoard https://sboard.online
4. Buptyanbnas nocka Padlet: https://ru.padlet.com
5. Oo6naunslie cepBucsl: Sgnnekc./Juck, O6mako Mail.ru
6. Cepsucsl onpocos: Suaexc @opmel, MyQuiz
7. Cepsucsl Buaeocss3u: Suaekc tenemoct, Webinar.ru
8. CepBuc CcOBMECTHOH paboOThl Hajg npoekTamu isi  HeOompmmx rpymm  Trello
http://www.trello.com
7.4.7. HndpoBble TEXHOJOTMHU, IPUMeEHsIeMble NIPH U3yYEeHUH JUCIUATIH-
HbI
[Mu¢poBbie TEXHO- Bunpsl yaeOHOW pabOTHI, BBI- dopmupy- NaK
JIOTHH MOJTHSEMBIC C TIPUMEHEHUEM eMbIC KOMIIe-
1M (POBON TEXHOJIOTUU TEHITUU
1. OO0OrayHple  TEXHO- Jlexun VK-1 NI-1yk-1
JIOTUH N-2vk1
N-3yk-1
N-4yka

8 MarepuajibHO-TeXHHUYECKOE O0ecneYeHue U CIUIIMHBI (MOYJIA)

s obecnieuenust nucuuiuinebl «MatepuanoBenenue» umerorcs:lIpoexrop Acer XD
1760D (uuB. Ne 1101045115); Dxpan Ha mratuBe (uuB. Ne 1101047182); Hoyr6yk Lenovo
G570 15,6’ (uuB. Ne 410113400037); Habopsl 1eMOHCTpAllMOHHOTO 00OpY/IOBaHUS U y4eOHO-
HarsiHeIX nocoOuit. Cton paboumii naboparopHbiii(MHB. Ne 1101040325); Ileur mydens-
Hasi(uHB. Ne 1101044560); Kanrozu(uus. Ne 1101060385, 1101060386); 11Ikad mist 1oxkyMeHTOB
(unB. Ne2101063484, 2101063489); Bubparop sn.mex. UB 107A(unB. Ne 1101062176); Jocka
yuebHas (uHB. Ne 2101043019); Trepnomep (uHB. Ne2101062317), Kommnerotep Sinrrise ¢ MOHU-
topoM Samsung (uHB. Ne 2101042502); Ilnmorrep HP Designjet 111 Tray Al (uHsB.
Ne2101045306); Hlkad mnst noxymentoB (uHB. Ne2101063483); Cuctemusbiii komiuiekT: [Ipo-
rieccop IntelOriginal 1155 LGACeleron G1610 OEM (2,6/2Mb), Monutop 20Asus AS MS202D
Blak 1600*9000,277mm.250cd/m2,matepunckas miara ASUS P8H61-M LX3 (3.x), BeHTHIIS-
TOp, MaMSTh, KECTKUHN TUCK, KOPIYC, KIaBuaTypa, Meib (MHB. Ne 21013400449, 21013400450,
21013400466, 21013400467, 21013400468, 21013400469, 21013400506, 21013400507); Kom-
netorep C-200(uHB. Ne 1101044534); Komnbiotep P-4(unB. Ne 1101044536); Ilnorrep A1HP
(unB. Ne 1101044537); 8. Komnsiorep OLDI 310 KD(unB. Ne 1101044564); Jlocka HacTeHHas
3-x snementHas JIH-3314(uaB. Ne 41013600125); IIpoektop Acer XD 1760D (unB. Neo
1101044562); ®akc-mogem M-1496E (wuB. Ne 2101042501); Illxad nms omexapi(uaB. No
2101063476, 2101063480); Hlkad nmns gokymentoB (mHB.Ne2101063487, 2101063490,
2101063491); Cuctemnusiit komruiekT: [Iponeccop IntelOriginal 1155 LGACeleron G1610 OEM
(2,6/2Mb), Monutop 20Asus AS MS202D Blak? 1600%9000,277mm.250cd/m2.Matepunckas




mwratra ASUS P8H61-M LX3 (3.X), BEHTUIATOpP, NaMsTh, )KECTKHIA IUCK, KOPIYC, KIaBUATYpa,
MbIrb (MHB. Ne 21013400451, 21013400470); Yrmomep ¢ Hounycom moaenb 1005 (127)(unB. Neo
21013400714); Illxad mnaGopatopubiii (uHB. Nell01040353, 1101040356, 1101040357,
1101040358, 1101040359); IIpuatep Canon LBR 1120 (umB. Nel101044523,
1101044524);Hoyroyk(unB. Ne 1101044561); Ileus mukpoBosnHoBasi(naB. Ne 1101060377); Pa3-
JAaTYMK X0J10aHOU 1 ropstueii Boabpl WBF (nHB. Ne4101044561).

KommploTepHasi TeXHHKa MOAKIIOYEHA B cetu «MHTEepHET» M obecredeHa JOCTYyIoM K
OUOC yHuBepcurerTa.

IIporpamMMma cocraBieHa B cooTBeTcTBUM ¢ TpeboBaHusiMu @I'OC BO no HampasiieHUIO
noaroroBku 23.03.03 Okcrutyatanusi TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH W KOMILIEKCOB,
YTBEP)KJICHHOTO MPHKa30M MUHHUCTEPCTBAa HAYKH | BhICHIEro oOpazoBanus Poccuiickoii dene-
pauuu Ne 916 ot 07 aBrycra 2020 r.

ABTOp: TO1IeHT Kadeaphl CTAHJAPTHU3ALMH, METPOJIOTHH U TEXHUYECKOT'O CEpBHUCA,

Munmg M.M. Iloanuce

Penensent: 3aB. Ka(l)eﬂpbl AI'POMHIXCHCPHUH U IJICKTPOIHCPICTUKH, K.T.H.

I'vpesgros JI.B. [lonmuce

[TporpamMma niepepaboTaHa u JOMOJTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.

[Tporpamma paccMOTpeHa Ha 3acelaHuu Kadeapbl CTaHIapTH3AIMH, METPOJIOTHHA U TEX-
HUYECKOro cepBuca, mpotokos Ne 7 ot 30 mapra 2021 r.

ITporpamma paccMOTpeHa Ha 3acelaHuM Y4eOHO-MEeTOANYECKONH KOMUCCUU MHKEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 5 ampens 2021r.

IIporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOIO COBETa YHHBEpPCUTETA
npotokoi Ne 8 ot 22 anpens 2021 r.

[Iporpamma nepepadoTaHa U I0TIOJHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acelaHuu Kadeaphl CTaHAapTU3ALUU, METPOJIOTHH U TEXHU-
yeckoro cepsuca. [Iporokon Ne 10 ot «12» uronst 2021 r.

[Tporpamma paccMOTpeHa Ha 3acelaHUM y4eOHO-METOAMYECKOH KOMHUCCHU HMH)KEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 11 ot 15 uronst 2021r.

[TporpamMa yTBepxkJeHa Ha 3acellaHUM y4eOHO-METOJMUYECKOTO0 COBETa YHUBEPCUTETa
npotokos Nel2 ot 30 urons 2021 r.

[Iporpamma nepepaboTaHa U JIOTIOTHEHA B COOTBeTCTBHH ¢ TpeboanusiMmu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl CTaHAapTU3ALUU, METPOJIOTHU U TEXHU-
yeckoro cepsuca. [Iporokon Ne 7 ot «13» anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOH KOMHCCUU HMH)KEHEPHOTO
nHcturtyra ®I'6OY BO Muuypunckuii ['AY, npotokon Ne 7 ot 14 anpens 2022 r.

[Iporpamma yTBepxkJeHa Ha 3acelaHUM y4eOHO-METOIMUYECKOTO COBETa YHUBEPCUTETa
npotokoia Ne 8 ot 21 anpens 2022 1.

[Iporpamma nepepaboTaHa U IOTIOTHEHA B cOOTBeTCTBHH ¢ TpeboBanusimu ®I'OC BO.
[TporpamMma paccMoTpeHa Ha 3acelaHuu Kadeaphl CTaHIAPTU3AINH, METPOJIOTUU U TEXHH-
gyeckoro cepsuca. [Iporokosn Ne 9 ot «05» urons 2023 r.



[TporpamMmmMa paccMOTpeHa Ha 3acelaHUU y4eOHO-METOIUYECKOW KOMHCCHUU WHKEHEPHOTO
uHctutryra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 10 ot 19 urons 2023r.
[Iporpamma yTBep:kIeHa Ha 3acelaHUM y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETa
npotokoi Nel0O ot 22 urons 2023 r.

[Iporpamma nepepaboTaHa U JA0MOIHEHA B COOTBEeTCTBHH ¢ TpeboBaHusimu OI'OC BO.
[TporpamMma paccMoTpeHa Ha 3aceqaHuu Kadeapbl CTaHAAPTU3AINN, METPOJIOTUU U TEX-
Huueckoro ceppuca. [Iporokon Ne 10 ot 13 mas 2024r.
[TporpammMa paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOW KOMHCCUU MH)KEHEPHOTO
uactutyra ®I'bOY BO Muuypunckuii 'AY, npotokon Ne 9 ot 20 mas 2024 r.
[IporpamMa yTBep:kIeHa Ha 3acelaHUM y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETa
npoTokoa Ne 9 ot 23 mas 2024 1.

[Iporpamma nepepaboTaHa M IOMOJIHEHA B cOOTBETCTBUU ¢ TpeboBanusimu ®I'OC BO Ha
3acegaHuu Kadeapsl CTaHIAPTU3AIMH, METPOJIOTHH U TEXHUYECKOTO CepBUCa, MPOTOKomI Ne §
ot 7 anpens 2025 r.

[IporpammMa paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOW KOMHCCHUU MH)KEHEPHOTO
uHcTuTyTa Muaypunckoro I'AY. IIporokon Ne 8 ot 14 anpens 2025 r.

[TporpaMMma yTBepk/ieHa pelieHHeM Y UyeOHO-METOJUUECKOI0 COBETa YHUBEPCUTETA.

[Tpotokon Ne 08 ot 23 anpens 2025 .

OpI/IF HWHaJI JOKYMCHTA XpaHUTCS Ha Ka(l)enpe CTaHJapTu3alnuu, MCTPOJIOTUN U TCXHHUYC-
CKOI'0 CCpBHUCA.
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