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1 He.]'ll/l H 321291 OCBOCHHUSA JUCHUIIINHBI

OCHOBHBIE HENMHM IUCHUIUIMHBL: TMOJTOTOBKA OaKalxaBpoB, OONAAIONIMX 3HAHUAMH M
NPaKTUYECKUMU HaBbIKAMH B 00JACTH MaTEpUAIIOBEICHUS W TEXHOJIOTUH KOHCTPYKIIMOHHBIX
MaTepuaioB, CIIOCOOHBIX PEIIaTh 3a7adl CO3JaHUS W BHEAPCHHUS HOBOW TEXHUKH, HOBBIX Mare-
pHaoB, HOBBIX MAJIOOTXOAHBIX TE€XHOJOTH, BEICOKOA()()EKTUBHBIX METOJIOB 00pabOTKH cyliie-
CTBYIOIIIMX MAaTEPUAJIOB.

2 MecTo JMCUUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl
OTtHocuTcs k qucturinHaMm Osioka b1BaproruBHoi yactu B.06.
Marepuan AUCHUIIMHBI OCHOBBIBAETCS HA OMOPHBIX 3HAHUSAX, YMECHUSAX W HABBIKaxX Ta-
KUX JUCIUIUINH, Kak:«Dusukay, «Xumusy, «Martematukay, «abopmaTtuka». Coyxur 6a3zoi
JUISE OCBOCHHUS TaKWX TUCIUILUIMH Kak: «COnmpoTHBICHHE MaTepuanoB», « OCHOBBI TEXHOJOTUU
npousBoAcTBa u peMoHTa TUTTMO», «TexHonorndeckne mporuecchl TEXHUYECKOTO 00CITyKH-
BaHus U peMoHTa THTTMO»

3. Ilnanupyemblie pe3yabTaTbl 00y4eHHUs] MO AMCHUILIIMHE, COOTHECEH-
Hble C IUVIAHNPYEMbIMHU Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeIbHOM MpPOrpam-

MBI

OcBoeHne AUCUUILUIMHBI (MOJyJIsl) HANpaBieHO Ha (OPMHPOBAHUE CIEIYIOIIUX KOMIIEe-

TEHIIWN:

VK-1. CnocobGeH OoCylIeCTBISATh MOMCK, KPUTHUECKUI aHANIM3 U CHUHTE3 HH(pOpMAIHH,
HIPUMEHSATh CUCTEMHBIH NOAXOJ JUIS PEIICHHs IOCTABICHHBIX 3a1a4

Konx n HaumeHo- Kon u na- Kputepuu oricHUBaHUS PE3YIbTaTOB O0YUCHHUS
BaHWE YHUBEp- | MMEHOBaHUE
CaJlbHOW KOMIIE- | HWHJIHUKaTopa
TEHIUN JOCTHKEHHUSI | HU3KUH (I0M0- . . .
o MOPOTOBBIN 0a30BBIN TIPOJIBUHY THII
YHUBEPCAIb- POTOBBIH,
HBIX KOMIIe- | KOMIIETEHLUS HE
TCHITUH chopMupoBaHa)
YK-1. N-1yk — | He ymeer ocy- | He umeer yer- | 3Haer ocHOB- | OcyliecTBIIsieT
Cnocoben ocy- | Ocymie- HIECTBIATH cOOp | KOTO npen- | Hple TpuHIM- | cOop u obpa-
IIECTBJIATh T10- | CTBISIET COOp | U 00paboTKy | cTaBieHUsT O | bl cOopa U | 60TKYy uHGOP-
UCK, KpHUTUYe- | 1 00paboTKy | nHGOpMAMKA B | IPUHIUIIAX 00pabOTKM WH- | MAIIUK B COOT-
CKMHM aHaiM3 | | ”HQOpPMAIIMKU | COOTBETCTBUU C | cOopa U 00pa- | popManuu BETCTBUH c
cuHte3 uH()Op- | B COOTBET- | IOCTaBJICHHON 60TKH HHOOP- IIOCTaBJIEHHON
Malu, TpuUMe- | CTBUM C TO- | 3aa4ei MaIuun 3amauei
HATb  CUCTEM- | CTABJICHHOU
HBIM HOOXOX IJId | 3amaden
pewenuss  no- | MJ1-2yy — | He moxer ana- | Yactuuno opu- | Xopomo aHa- | OTIM4HO aHa-
CTaBJIEHHBIX 3a- | AHaJIU3UPYeT | JU3UPOBAaTh U | GHTUPYETCS B | JU3UPYET U | TU3UpPYET u
Jaq U CHCTEMAaTH- | CHCTEMAaTH3UPO- | METOJIaX aHa- | CUCTEMAaTU3H- | CHCTEMAaTHU3U-
3UpyeT  JaH- | BaTh JaHHBIC | JIM3a W CHUCTEe- | pyeT JaHHbIe | pyeT JaHHbIE
HBIC IS TIpU- | JJI1  TIPUHATHS | MaTU3alUN JUTSL TIPUHSATHUS | JUIS TIPUHSATHS
HATUS  pellie- | pelIeHUl B pa3- | JaHHBIX  JJIS | pelIeHui B | pelIeHui B
HUU B pa3iuy- | IUYHBIX cdepax | IPUHITHS pe- | Pa3InIHBIX Pa3IUYHBIX
HBIX  cdepax | AesITeTbHOCTH mieHud B pas- | chepax  ges- | chepax  ges-
JESTEIIbHOCTH JUYHBIX  c(e- | TeIbHOCTH TETHbHOCTHU
pax
N-3vk. — | He moxer BbI- | Cnabo ompe- | Xopoiio omnpe- | YcIemHo




BriaBiser cu-
CTEMHEIC CBSI-
31 U OTHOIIE-
HUSA MEXKTY
M3y4aeMbIMU
SIBIICHHUSIMH,
npoieccamu
W/unm  00beK-

SIBUTb  CHCTEM-
HBIE CBSI3H U OT-
HOIIIEHUSA MEX-
Iy HU3y4aeMbIMH
SIBJIICHUSAMU,

poreccaMu

n/uinn oObeKTa-
MH Ha OCHOBE

ensieT cH-
CTEMHEBIE CBSI3H
M OTHOIIECHUS
MEXIy H3yda-
€MBIMH  SIBJIC-
HUSMH,  TIPO-
LeccaMu W/Win
00BbEeKTaMH Ha

JensieT cH-
CTEMHEBIE CBI3U
A OTHOIICHMA
MEXIy H3yda-
EMBIMHM  SIBJIC-
HUSMH, TIPO-
LeccaMu H/WIH
00BbEeKTaMu Ha

oTpesenser
CHUCTEMHBIE
CBSI3H U OTHO-
IICHHUST MEXTy
M3y4aeMbIMHU
SIBJICHUSIMU,
mporeccamMmu
H/UIl  00BbeK-

CTOMHCTBA U
HELOCTATKHU

TaMH Ha OCHO- | IPUHATON Tapa- | OCHOBE  IpHU- | OCHOBE  IMpHU- | TAMU HA OCHO-
B€ IIPUHATOU | JUTMBI HATOM  mapa- | HATOMW  Mmapa- | B€  MOPUHATOU
napaaurMbl JUT'MBbI JHUT'MBI napagurMbl
N-4yy. - | He Moxer | Cmabo anamu- | JlocratouHo VYcenemno ana-
AHanmu3upyeT | pacCMOTPETh 3UpyeT  BO3- | OBICTPO  aHa- | JIM3UPYET BO3-
BO3MOKHbIE BO3MOXXHBIE Ba- | MOXKHBIE Bapu- | JIU3UPYET BO3- | MOXKHBIE BapH-
BAapUaHTBl PC- | pPUAHTHL pemec- | aHTbl PCIICHUA | MOKHBIC BapH- | aHThI PCUICHUA
HICHUS Mo- | HAA 3a7jaud | | 337a4d, 4YTOOBI | aHTHI peIleHus | 3aJla4u, Ole-
CTaBJIICHHOU OLOCHUTh HUX O0- | OUCHUTH HUX | 3a4a4d, 4YCTKO | HUBad HUX [10-
3aJaud, Kpu- | CTOMHCTBA U | JOCTOMHCTBA M | OLIEHWBasg UX | CTOMHCTBA U
THUYECKHU OLEC- | HEAOCTAaTKH. HEAOCTAaTKU. JOCTOMHCTBA M | HEAOCTATKU.
HUBas MX J0- HEJOCTaTKH.

B pesynbrare 0CBOCHUS TUCIHUILIMHBI 00YYaIOLUIHICS JOIKEH:

3HATb:

CUCTCMHBIC CBA3HM W OTHOUICHUA MCKAY H3YUYACMbIMU SBJICHUAIMHU, MMPOLECCaMU H/unu

00BEKTaMHU Ha OCHOBE NMPUHATON MapaurMbl
yYMeTh:

OCYIIECTBIIsIET cO0p M 00paboTKy MHGOpPMAIMK B COOTBETCTBUM C ITOCTABJICHHOM 3aja-

qen

AHAJIIU3UPOBATh U CUCTEMATHU3UPOBATH AJAHHBLIC JJIA IMPUHATHA peH_ICHI/Iﬁ B PAa3JIMYHBIX

cdepax AeaTeTbHOCTH

AHAJIIM3UPOBATh BO3MOXKHBIC BAapHUAHTBI PCIICHHA 3aJjadd, OLUCHHBAasA UX JOCTOMHCTBA U

HECOOCTAaTKH

OTpeEsATh NOTPEOHOCTh B PACXO/IHBIX MaTepHaax JUlsl IpoBeAeHUs paboT MO TEXHUYE-
CKOMY OOCITY>KUBaHHIO U PEMOHTY aBTOMOOMJISI U €r0 KOMIIOHEHTOB

BJIAaJ1€Th:

HOMCHKJ’I&TypOfI pacxXodHbIX MAaTCpUaIoB JIA O6CJ'IY)KI/IB8.HI/IH TPAHCIIOPTHBIX U TpaHC-
IMOPTHO-TCXHOJOI'MYCCKHUX MallluH U o6opy)1013aH1/151

3.1 Marpuua cooTHeceHHsI TeM/pa3/1e/ioB y4eOHOH JUCHMILUIUHBI (MOIY-
Jisi) M GopMHUPYEMbIX B HUX YHHBEPCAJIbHbIX KOMIIETCHIIM I

Xobmiee
Tempbl, paznesbl JUCHUTUIUHBI Komnerenmun KOJUYECTBO
KOMIICTEHITHI
Yacts 1 — MaTepuaJjioBeaeHue

Paznen 1 — ®U3MKO-XUMUYECKHE OCHOBBI MaTEpUaIOBEIE- VK-1 2

HUS

Pa3nen 2 -MexaHn4eckne CBOMCTBA METAILJIOB M METOIEI UX VK-1 )
OIpeIeIICHUS

Pazgen 3 — JKenes3o u ciuiaBbl Ha €70 OCHOBE VK-1 2




Paznen 4 — Tepmuueckas 1 XMMHKO-TepMHUYECKast oOpa-

VYK-1 2
0OTKa CIIaBOB
Paznen 5 — Merajuinueckue U HEMETAIIIMYECKUE KOHCTPYK- VK-1 )
IIMOHHBIC MATEPUATIBI
Yactpb 2 — TexH0JI0THsI KOHCTPYKIIHOHHBIX MAaTEPHAJIOB
Paznien 6 — MeTtajurypruaeckoe npou3BOACTBO YK-1 2
Paznen 7 — TexHonornueckue METOAbI JUTEUHOTO TPOU3- VK-1 )
BOJICTBA
Paznen 8 — TexHonoruueckre MeToibl 00pabOTKH METANIOB VK-1 )
JIaBJICHUEM
Paznen 9 — TexHonornuyeckue METOIbl CBAPOYHOIO MPOHU3- VK-1 )
BOJICTBA
Paznmen 10 — Mexanndeckast 00pabOTKa 3arOTOBOK VYK-1 2
4 Cmpykmypa u cooeprrcanue Oucyuniunvl (Mooy.s)
OO0mast TpyTI0eMKOCTh IUCITUTUIMHBI COCTaBIsAeT 5 3aueTHhIX equnuil (180ak.u).
4.1. O0beM JUCUUILIMHBI U BU/IbI Y4e0HOI padoThl
Bun 3anaruii Bcero gacos CeMecTpbl 3aouHasg
ouHas (hopma 1 2 2 Kypc
00yUYeHHS
OO0mas TpyA0€MKOCTh TUCITUTIIINHBI 180 72 108 180
AyJIUTOpHBIE 3aHATHUS, B T.4. 90 48 42 30
JIEKIINHU 30 16 14 10
MPAKTUYECKHUE 30 16 14 10
J1a00paTOpPHbBIE 30 16 14 10
CamocrosTeapHas padoTa, B T.4. 54 24 30 141
npopaboTKa yueOHOro MaTepuaa 1mno
JTUCIMIUTAHE (KOHCIIEKTOB JICKITHH, 17 7 10 60
y4eOHMKOB, MAaTEPHAIIOB CETEBBIX pe-
CYpPCOB)
BBHITIOJTHEHNE UHIUBUIYaIbHBIX 3a/1a-
it 17 7 10 54
IOJITOTOBKA K TECTUPOBAHUIO 20 10 10 27
Kontpoib 36 - 36 9
By HTOroBOro KOHTPOJIS 3a4er 9K3aMEH | 93K3aMeH
4.2. Jlekunu
O0BemM B yacax
No Paznen mucuuniauael (MOIYJIst), TEMBI OYHas 3aouHas [@opmupyembie
B JeKInn dopma dopma | KOMIETEHLIUU
o0ydeHHUsl | 00ydYeHHUs
Yactp 1 — MaTepuajioBejieHHe
DOu3NKO-XUMHUYECKHE OCHOBBI MaTepH-
Paznen 1
aJI0BeIeHUsI
Kpucranamdeckoe CcTpoeHHE METAIUIOB.
Tema 1.1 | Kpucramnuzanus wmetamioB. Jledopma- 2 0,5 YK-1
LIMs ¥ pa3pylIeHHE METAJIJIOB
Mexanuvyeckue CBOWCTBA METAJUIOB U
Pazgen 2
METO/IbI MX ONpeaeeHust
Tema 2.1 MexaHudeckue SBOﬁCTBa METAJIOB. > 0.5 VK-1
CtpykTypa M cBoMcTBa nedopMupoBaH-




HBIX MCTAJIJIOB

Pazgen 3

7KeJ1e30 ¥ CILIAaBLI HA €r0 OCHOBE

Tema 3.1

Crpoenue cmnaBoB JluarpaMmbl COCTO-
SIHUS IBOMHBIX CIIABOB

YK-1

Tema 3.2

JluarpaMma COCTOSIHHMSI KENe30yTJepo-
JUCTHIX CILJIABOB

YK-1

Tema 3.3

Yraepoauctsie crayin. YyryHsl

YK-1

Pazgea 4

TepMuueckass 1 XUMHKO-TepMUYeCKas
00padoTKa CIJIABOB

Tema 4.1

Tepmuueckas 00pabOTKa CTaIH

YK-1

Pazgea 5

MeTa/uinyeckne 1 HeMeTa/LJInUecKue
KOHCTPYKIMOHHBIC MaTCpHAJIbI

Tema 5.1

Meramueckue KOHCTPYKIIMOHHBIE Ma-
Tepuaibl. [[BeTHBIE METaIbI U CIUIABHI.
Hemeramnuyeckue  KOHCTPYKIIMOHHBIE
MaTCpHAIBI

0,5

YK-1

Yactp 2 — TexHo10rusi KOHCTPYKIHOHHBIX MAaTEPHAJIOB

Paznen 6

MeTaJIJIprI/I‘{eCKoe NMPoOu3BOACTBO

Tema 6.1

Marepuansl Juisl IPOU3BOJICTBA METAJIJIOB
1 criaBoB. [Ipous3BoACTBO UyTyHa U CTa-
au. 11por3BOACTBO LIBETHBIX METAJJIOB

0,5

VK-1

Pazgea 7

TexHos0rn4YecKre MeToabl JUTECIHHOTO
NPOU3BOACTBA

Tema 7.1

OCHOBBI  JIMTEHHOTO MIPOU3BOJICTBA.
CrocoOBbI TUTBA

Tema 7.2

JluTelnbple CBOMCTBA CIUIABOB. TeE€XHOJIO-
TUYHOCTb KOHCTPYKUHM JINTBIX A€TaJeh U
KOHTPOJIb KayeCTBa M HCHpPABJICHUS Jie-
(hEKTOB OTIUBOK

VK-1

YK-1

Pa3zgea 8

TexHoJ0rn4Yeckne MeToIbI 00padOTKH
METAJLJIOB JJABJIEHHEM

Tema 8.1

CymHocTh 00pabOTKH METaUIOB JaBlie-
nueM (OMJI). Bunbr oOpaboTku mMeran-
J0B  JaBiieHWeM. [IpokaTHoe Mpou3-
BOJicTBO. KoBKa

Tema 8.2

lopsiuas 06bEéMHas mTaMIoBKa. XOJOA-
Hasl IITaMIIOBKa. MeToabl MPOU3BOACTBA
MalIMHOCTPOUTENbHBIX Tpodunen. Tex-
HOJIOTHYECKHE METOAbI MOJYyYEHUS U3JIE-
JIMI 13 TOPOIIKOBBIX MaTepHAIOB

YK-1

YK-1

Pa3znen 9

TexHoJ0rn4ecKkue MeToabl CBapo4Ho-
o NIpom3BoJaACTBA

Tema 9.1

®dusnueckre OCHOBHI M KIIaCCHU(PUKAIIUU
METOJOB CBapKU. DIIEKTPUUECKUE BUJIbI
CBapKH. XUMHUYECKHE CIOCOOBI CBapKH.
JlyueBbie BuAbl cBapku. MexaHuueckue
BHJIBI CBApKd. OJIEKTPOMEXaHHUECKHE
BHUJIbI CBApKH

Tema 9.2

TexHonornueckre 0COOEHHOCTH CBapKH
CTaJIe}l, YyTYHOB U ILBETHBIX METAJLIOB.
KoHntpoinbs cBapHbIX coequHeHui. TexHo-
JIOTUYHOCTb CBApPHBIX coennHeHui. Cyni-

YK-1

YK-1




HOCTB TIpoliecca U crnocoOsl maiiku. Ilo-
JyYEHUE  HEPA3bEMHBIX  COCOUHECHMU
CKJIICUBAHUCM.

Pa3nea 10 | Mexanuueckasi 00padoTKa 3aroTOBOK

DuU3NKO-MEXaHUYECKHE OCHOBBI 0O0pa-
OOTKM MaTepuayoB pe3aHueM. TOYHOCTH

Tema 10.1 1 VYK-1
Y TIPOU3BOUTEIILHOCTh 00pabOTKHU pe3a-
HueM. IHCTpyMeHTanbHble MaTepual
OOmue CcBeACHHS O METALIOPSKYIIIX 1
ctankax Jle3BuitHas oOpaboTka neranei
Tema 10.2 | mammH. AGpa3uBHasi 00paboTKa neTayei 1 YK-1
ManvH, nui@oBanue TeXHOIOTHYHOCTH
JieTajgei MalluH
UTOro 30 10
4.3. IIpakTnyeckne (ceMHUHAPCKHE) 3aHSITHS
O6beM B yacax
No OouyHasi | 3a04-
paz- HaumeHnoBanue 3anstus ¢op- Hast ®opmmpyemere
nera Ma q)opMa KOMIICTCHIINU
00y- | oOyue-
YCHHUSI HUS
Yacts 1 — MaTepuajoBeneHue
1 MaxkpOoCTpYKTYypHBIM aHaIU3 METAJUIOB U CILJIAaBOB 2 VK-1
1 MUKpPOCKOTIMYECKHUI aHATU3 METAJJIOB U CIUIaBOB 2 ! VK-1
) N3MepeHnne TBEpAOCTH METAJIOB M CIUIABOB IO Me- ) YK-1
tony bpunenns 1
2 N3mepenune TBepaocTu o meroay Pokseiia 2 YK-1
3 N3yueHnue quarpamMm cCOCTOSIHUSA 2-X CILJIaBOB 2 1 YK-1
3 N3ydyenue nuarpaMMm COCTOSIHUSI CIUIABOB CHUCTEMBI > > VYK-1
«OKeJIe30-yTIIepOI»
4 Tepmudeckast 00paboTka CTaJiel M CIIIaBOB IBETHBIX ) YK-1
METaJIIOB 1
4 Onpez[enveHHe MPOKAJIMBAEMOCTH CTAJIE METOJ0M ) VK-1
TOPLIOBOM 3aKaJIKU
Yactp 2 — TexHo/10rusi KOHCTPYKIHMOHHBIX MATEPHAJIOB
7 TexHonorust U3roTOBJIEHUS OTJIIMBOK B MECYAHO-TJIM- > YK-1
HUCTBIX PA30BBIX JIUTEHHBIX hopMax 1
9 Misirkas naiika, JIy)K€HHEe, CKJICMBAHUE MAaTEPHUAJIOB 2 YK-1
N3yuenne 060pya0BaHUs ISt SJIEKTPOAYTOBOM CBap- YK-1
9 | ku. Onpenenenue kodhdurreHTa T0OPOTHOCTH CBa- 2
POYHOrO anmnapara 1
10 O6paboTka METAJIJIOB HA TOKAPHO-BUHTOPE3HBIX ) YK-1
craHkax. Mi3MepeHue yriioB TOKapHbIX PE3LI0B
10 Hapesanue pe3p0bl Ha TOKAPHO-BUHTOPE3HOM CTAHKE ) YVK-1
pe3namMu 1
10 q)pe3ep:)BaHI/Ie MOBEPXHOCTEN C MPUMEHEHUEM JIETU- ) YK-1
TEJIbHOM T'OJIOBKHU
10 O06paboTka OTBEPCTHI pE3aHUEM C TTOMOIIBIO CBEPIL. ) 1 YK-1
[TpueMsbl 3aTOUYKHU CIUPAIBHBIX CBEPJI
UTOro 30 10




4.4. JlaGopaTopHble 3aHIATHS

Nopas
nerna

HaunmenoBanue 3ausaTus

O0bBeM B yacax

OYHast

dhopma

00yue-
HUS

3a04-
Hast

dbopma

o0yue-
HUA

Hcnonb3yemoe nado-
paropHoe 000py10-
BaHUE U (UJIM) UcC-
MOJIb3yEeMOE ITPO-
rpaMMHOE obecrieue-
HUe (110 KaXKI0H Te-
Me)

dopmu-
pyemble
KOMIIE-
TEHLIUU

Yacrs 1 — MartepuajioBeaeHue

MakpoCTpyKTypHBI aHATIU3 Me-
TaJIOB U CILJIAaBOB

MUKpOCTPYKTYpHBII aHAJIA3 Me-
TaJUIOB U CILIaBOB

Habopsr 06pasmos
OTJIMBOK C Je(heKra-
MH. Y BEIUYUTEIbHAS
nyna. bBUuHOKyISpHBIT
MHUKPOCKOII

YK-1

Mertamorpaduue-
CKHMI MUKPOCKOII
MMY-3; nabop mu-
KpouuingoB; peakTh-
BbI ISl TPABJICHUS

YK-1

I/I3M€peHI/Ie TBCPAOCTU MCTAJJIOB U
CIUIaBOB IO MeToxy bpunenns

N3mepenne TBEpIOCTH METAIIOB U
CIUIaBOB 1o MeToay PokBenna

[Ipecc bpunenns u
clrieuuaJibHas Hyr[a K
HeMy.OOpa3is 1mia-

CTHUH HNJIN JUCKOB C

HapaHHeJ'II)HBIMI/I
IJIOCKOCTSIMU U3 CTa-
JIn, ‘-IYFYHa " IBCT-
HBIX METAJIJIOB

YK-1

[Tpubop «PoxBemna»
tun TK-2. O6pa3sibt
TUTACTHH WJIN JUCKOB
C MapajuieIbHBIMU
TUTOCKOCTSIMH U3 CTa-
JM, YyTyHA U I[BET-
HBIX METAJIJIOB

YK-1

N3ydenue nuarpaMm COCTOSHUS
JIBOMHBIX CILUIABOB

OO0yuaronie-KoHTpO-
JIMPYIOIIas POrpam-
Ma MIREXCD-RW

YK-1

N3yuenue quarpaMmbl COCTOSTHUS
CIUTAaBOB CUCTEMBI «XKEJI€30-yTJie-
poa»

OO0yuarorie-KOHTPO-
JMPYIOLIas Mporpam-
ma MIREXCD-RW

YK-1

Tepmudeckast 06paboTKa cTayel u
CIUTaBOB I[BETHBIX METAIIJIOB

Ornpenenenne NpoKaIuBaeMOCTH
CTaJIeil METOOM TOPIOBOM 3aKall-

MydenbHas smexTpo-
neyb JiJIsl HarpeBsa 3a-
TFOTOBOK 10/ 3aKaJIKy.
BanHouku ¢ Bogoid,
HA0Op HyMEpOBaH-
HBIX TUTACTUHOK M3
Ppa3JIMYHBIX CTaJeH,
CEKYHIOMED, IIMIIIIbI;

YK-1

OO0yuaroiie-KOHTpO-
JMPYIOIIAs POrpaM-

YK-1




| ku

| ma MIREXCD-RW |

Yactp 2 — TexHo10rusi KOHCTPYKUHOHHBIX MAaTEPHAJIOB

TexHonorus U3roTOBJIEHUS OTIU- Jlureiinas dop-
7 BOK B [I€CUAHO-TJIMHUCTBIX Pa3o- 2 Ma.MoJeiap JUTHUKO- VK-1
BBIX JINTCHHBIX opMax 1 BOW CHCTEMBI B cOOpe
Msirkas maiika, 1y K€HUE, CKIeU- ICKTPOMAILHHKH.
9 ’ ’ 2 [Ipunou. HabGop anek- YK-1
BaHUE MaTepUaJIOB .
TPOCXEM ISl MAMKH
JlabGopatopust 06pa-
0OTKH METaJIOB
N3yuenne o6opyaoBaHus JIst pe3anueM. CBapou-
9 AJIEKTPOAYTroBoH cBapku. Ompene- ) HbIN 1tocT. CBapou- VK-1
nenue koddduimenta 106poTHO- HBII Tpancdopmarop,
CTH CBapOYHOTO armapaTa 1 ANEKTPOJIbI lyTOBOU
cBapku. CBapouyHas
IIPOBOJIOKA
O6paboTka METaIIOB HA TOKAPHO- HaGop Tumnos Tokap-
10 | BuHTOpe3HbIX cTaHKax. M3mepenue 2 HBIX pe3LI0B. Y HUBEP- YK-1
YIJIOB TOKAPHBIX PE3LIOB CaJIbHBIN yriioMep
TokapHO-BUHTO-
10 Hapesanue pe3b0Obl Ha TOKapHO- > pe3Hblii cTaHOK 1K62. VK-1
BUHTOPE3HOM CTaHKE pe3liaMu MuxkpomeTp pe3pdo-
Bort MP I'OCT4381
1 I'opuzonTansHO-(Dpe-
®dpe3epoBaHuE MOBEPXHOCTEN C 3€PHBII CTAHOK
10 | mpuMEHEHHEM JENUTEIBHOM TO- 2 6H81.YHuBepcanpHas YK-1
JIOBKHU AuMOoBas AETUTEIb-
Hasi TOJIOBKA
O6paboTka OTBEPCTUH pe3aHUEM C BepTHKa{BHO_CBep_
10 | nomoursto cBepi. [Ipuemsl 3aToukn 2 1 MUABHBIM CTANOK YK-1
2C132. Kanubp-
cBEpI
npoOKka
UTOro 30 10

4.5CamocrosiTeqibHasi padoTa CTyJAeHTA

OO0OBeM aK. 4acoB
Paznen nucounanHb! Bug CPC
oyHas | 3a04YHas
Yacts 1 - MaTepuajioBeieHue
[IpopaboTka yueOHOTO MaTepHraa 1o AUCIH-
Pazpgen 1 — dusuko-xu- TIMHE (KOHCTIEKTOB JIEKIIUH, Y4eOHUKOB, Ma- 2 5
MHYECKHE OCHOBBI MaTe- | TEPHAJIOB CETEBBIX PECYPCOB)
pHATIOBEICHHS BrinoiHeHUE UHIUBUAYAIbHBIX 3aJaHUM 1 5
IToaroToBKa K TECTUPOBAHUIO 2 2
IIpopaboTka yueOHOr0o MaTepHaia mo JUCIU-
Pasnen 2 — Mexanuue- pop Y N P
. TJIMHE (KOHCTIEKTOB JICKIIUN, y9eOHUKOB, Ma- 1 5
CKH€E CBOMCTBA METAJIJIOB
TEPHUAJIOB CETEBBIX PECYPCOB)
Y METOJIBI UX OTpE/Ieie- "
_— BeimonHeHne MHAMBUAYAIbHBIX 3aJaHUN 1 5
[ToaroToBka K TECTUPOBAHUIO 2 2
Pasnen 3 — XKeneszo u [TpopaboTka yuebHOrO MaTepuaia mno IucIu- ) 2
CILJIaBbI HA €r0 OCHOBE TJIMHE (KOHCTIEKTOB JICKIIUN, Y4€OHHUKOB, Ma-




TEPUAJIOB CETEBLIX PECYPCOB)
BrinmonHeHne MHAMBUAYAJIbHBIX 3aJaHUN 2 6
IIoaroTroBka K TeCTUPOBAHUIO 2 4
[TpopaboTka yuebHOrO MaTepuania mno Iuciu-
Pasnen 4 — Tepmudeckas | IIMHE (KOHCIEKTOB JIEKIUH, Y4eOHUKOB, Ma- 2 8
1 XUMHUKO-TEPMHYECKasi | TEpUAJIOB CETEBBIX PECYPCOB)
00paboTKa CIIaBOB Brinmonnenne MHANBUIYAJTBHBIX 3aJaHUI 2 6
IToaroToBKa K TECTUPOBAHUIO 2 4
IIpopaborka yueOHOTrO MaTepraia o JUCIU-
Pazgen 5 — Merannnae- pop M N P
TiHEe (KOHCTIEKTOB JIEKIIUH, Y4eOHUKOB, Ma- 2 5
CKHE U HEMETAIUTHYECKHUe
TEPHUAJIOB CETEBBIX PECYPCOB)
KOHCTPYKIIMOHHBIE Ma- =
DAL BrinonHeHrne HHAMBUAYAIBHBIX 3aJaHUI 2 5
p [ToaroToBKa K TECTUPOBAHUIO 2 2
Yactb 2 — TexH010TrHs KOHCTPYKIIMOHHBIX MATEPHAJIOB
[TpopaboTka yuebHOrO MaTepuaia mno IucCIu-
IUIMHE (KOHCTIEKTOB JIEKLUH, Y4eOHUKOB, Ma- 2 8
Pazgen 6 — Meramnypru-
TEpPHUAJIOB CETEBLIX PECYPCOB)
YECKOe MTPOU3BOACTBO "
BrinojiHeHEe MHAVBUYAJTBHBIX 33 IaHUN 2 6
TloAroToBKa K TECTUPOBAHUIO 2 4
[IpopaboTka yueOHOTO MaTepHraa 1o AUCIH-
Pazgen 7 — TexHonoru- TUIMHE (KOHCTIEKTOB JIEKIIUH, Y4eOHUKOB, Ma- 1 5
YeCKHe METOIbI JINTEM- TEPHUAJIOB CETEBBIX PECYPCOB)
HOT'O NIPOU3BOJICTBA BrinonHenrne HHAMBUAYAIbHBIX 3aJaHHUI 2 5
[ToaroToBKa K TECTUPOBAHUIO 2 2
IIpopaboTka yueOHOr0o MaTepuaia mo JUCI-
Pazgen 8 — TexHosoru- Pop Y N p
TIMHE (KOHCTIEKTOB JIEKIUH, Y4eOHUKOB, Ma- 1 5
YECKHE METO/IbI 00pa-
TEPHUAJIOB CETEBBIX PECYPCOB)
OOTKH METAJIOB IaBJe- =
M BrinoiHeHNE MHIUBUAYAIbHBIX 3aJaHUM 2 5
[ToaroToBka K TECTUPOBAHUIO 2 2
[IpopaboTka yueOHOr0 MaTepuana mo AUCIU-
Pazgen 9 — Texunomoru- TIMHE (KOHCTIEKTOB JICKIIUN, y9eOHUKOB, Ma- 1 5
YeCKHE METObI CBapOy- | TEPUAJIOB CETEBBIX PECYPCOB)
HOT'O MPOU3BOJICTBA BeimonHenne MHAMBUAYAJIbHBIX 3aJaHUN 2 5
IIoaroTroBka K TeCTUPOBAHUIO 2 2
[TpopaboTka yuebHOro MaTepuana rno JIuciu-
Paznen 10 — Mexanuue- | IuIMHE (KOHCIIEKTOB JICKIIMM, y4€OHUKOB, Ma- 2 6
cKast 00pabOTKa 3aroTo- | TEPHAIOB CETEBBIX PECYPCOB)
BOK BrinojiHeHYE MHAMBUYAJBHBIX 33 IaHUN 2 6
IloaroToBKa K TECTUPOBAHUIO 2 3
BCEI'O 54 141

[TepedyeHn yueOHO-METOIUYECKOTO 0OECTICUCHHS 111 CAMOCTOSITEIBHON PabOThI MO JHUC-
UTITHHE (MOJTYJTIO):

1. MarepuanioBeileHUE U TEXHOJIOTUSl KOHCTPYKLUHMOHHBIX: KOHCHEKT Jiekiui. Yacte 1. Mare-
puanosenenne / M.M. Mummn, M.H. Mummna, C.}O. AcranoB. — Muuypunck: Muuy-
puHckuii 'AY, 2021. - 114 c.

2. MarepuanoBeieHHE€ U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX: KOHCIEKT Jekuuil. Yacte 2. TexHo-
JIOTUSl KOHCTPYKUMOHHBIX MaTtepuanoB / M.M. Mumun, M.H. Mumuna, C.}O. Actanos. —
Muuypunck: Muuypunckuii ['AY, 2021. - 310 c.



3. JlaGopaTOpHBIH MPAKTUKYM: MaTepHaIOBEICHUE U TEXHOJIOTUSI KOHCTPYKLIMOHHBIX: y4eOHOe
nocobue. Yacte 1. Marepuanoseaenue / M.M. Mumun, M.H. Mummuna, C.}O. Acramos. —
Muuypunck: Muuypunckuiit 'AY, 2021. — 80 c.

4. JlaGopaTOpHBIN MPAKTUKYM: MaTepUATIOBEICHUE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX: yueOHOe
nocobue. Yactp 2. TexHOIOrus KOHCTPYKLIMOHHBIX MaTepranoB / M.M. Mummun, M.H. Mu-
muHa, C.1O. Acranos. — Muuypunck: Muuypunckuii AV, 2021. — 88 c.

5. Yymuuea JIL.M. Meroauueckue ykaszaHUs 10 W3YYEHUIO AUCLUIUIMHBI M 3aJaHUs UL
KOHTPOJIbHBIX pabOT CTyJEHTaM OYHOM M 3a04HOM popmbl 00yueHus. Mudypunck: Muuy-
punckuii 'AY, 2020.

4.6 BoinoJiHeHHEe KOHTPOJIbHOH padoThl 00y4AIIMMUCH 32049HOI op-

MbI

[enpr0 KOHTPOIBHON PAOOTHI SBJISETCS MPUBUTHE HABBIKOB CAMOCTOSITEIILHOTO PEIICHUS
KOHKPETHBIX 3a/1ay, CBA3aHHBIX C YMEHHEM JIydllle OPUEHTUPOBATHCA B CTPYKTYpax U cojaepxka-
HUU TEXHOJIOTUYECKUX MPOIIECCOB:

- BBIOOpE MaTepuayia, METOJIOB M3TOTOBJICHHS] U OOpPaOOTKH 3aroTOBOK JJIS TOJyYCHUS
TOTOBBIX JIETAJICH;

- OpraHu3aIy MPOU3BOJICTBA, a TAK)KE3aKPEIUICHHS, YTIyOJIeHrus U 0000IeHUsT 3HAHUH,
MOJIYYCHHBIX OOYYaIOIIUMCS Ha JICKIUSAX MPAKTUYECKUX U Ta00paTOPHBIX 3aHATHUAX IO TUCITH-
mwinHe«MaTepuanoBeieHUe U TEXHOJIOT Ul KOHCTPYKIIMOHHBIX MaTepUaIoBy.

B koHTpOnbHOM paboTe paccMaTpuBalOTCS BOMPOCHI, CBSA3aHHBIE CO CTPOSHUEM H CBOW-
CTBAaMHU METAJIMYECKHX, HEMETAIMYECKUX MaTEpHUajoB M CIUIABOB CO CHEIHATbHBIMH CBOM-
ctBamu. Teopus crutaBoB. Teopust U TexHOJIOTHST 00PaOOTKH MaTEpHATIOB.

Buwibop sapuanma 3adanus

B Tabnunie 1 npencraBieHbl HOMEpa 3aJaHUi, KOTOPhIE HEOOXOIUMO MPEIOCTABUTD IS
3ammThl pedepaTa (KOHTPOIBHOM paboThl). Bxomom B Tabnuily 1 sBisroTCs 2 mocaeaHue U pol
HOMEPA 3aYETHOM KHUKKH.

Tabmumua 1 - Beibop BapuaHTa 3a1aHus

Hocaeansst uuppa HoMepa 32a4eTHOM KHUKKHU
1 2 3 4 5 6 7 8 9 0

50 42 18 36 1 17 37 19 13
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

IIpeanocaenusisi uuppa Homepa
32a4eTHOM KHMKKH

SCIC R QNN AW N |-

Coneprxanue BapuanTa (IpuMep, MOJIHbIN nepeyeHsb 3aganuii npezacrasied B POC)

Bapuanm Ne |

1 BoruepTuth quarpaMMy COCTOSTHHSI CUCTEMBI “Melib - cepedpo” (pucynok Bl). Ykazath
JMHUM JIUKBUYCa U COJIMIYCa, a TaKXkKe CTPYKTYpHO — (a30BbIii cocTaB obmacreit. [{ns cruiasa,
conepskauiero 20% Ag, HOCTPOUTh KPUBYIO OXJIQXKIECHUS U ONUCATh MPOUCXOAAIIUE MIPU OXJIa-
XKJACHUU IIpeBpalieHusl. 3aprucoBaTh U ONKUCATh CTPYKTYPY 3aJaHHOIO CIUIaBa.



2 BpIYepTUTHh JIUArpaMMy COCTOSIHUSI JKEJe30-LIEMEHTUT (KeJIe30-yriepon), yKas3aTh
CTPYKTYpHBIE NpeBpallleHusi BO BCEX 00JIaCTAX TUarpaMMbl, OIMCATh MPEBPAIlEHUsI U IOCTPOUTH
KPHUBYIO OXJaXKACHUS (C MpUMEHeHHeM npaBuia (a3) s criasa, coaepskaiiero 5,4 % C. Kako-
Ba CTPYKTypa 3Toro cruiasa npu temreparype 1000°C u kak Takoil cruiaB Ha3pIBaeTCs?

3 PacmmgpoBaTh MapKy cTajiM, onucarh e€ cBOWCTBa ((hu3ndyeckne, XUMHUECKUE, MeXa-
HUYECKHUE, TEXHOJOTHYECKHE), 00JIaCTh MPUMEHEHUS U CIIOCOObI H3MEHEHUS CBOMCTB (BU/BI TEP-
muueckoit oopadorku). Cramu: cr.3cn, XCH/I.

KypcoBoe npoekTupoBanue

He npeoycmompeno.

4.7. ConepxxaHue pa3iejoB INCHUIITHHBI

Beseoenue. Uto u xak usyuaet matepuanosenenue. [Ipenmer nzyuenus. Knaccuduxamms
KOHCTPYKIMOHHBIX MaTepuanoB. CBONCTBAa METAJJIOB

Pazoen 1 — @u3uxo-xumuueckue OCHO8bl mamepuanogedenusn. Kpucramimdeckoe
CTpOEHHE METAJUIOB. THIIBI KPUCTAIITUYECKUX pemieTokK. J(eeKkTrl KpUCTaIIn4ecKoro CTpOSHUSI.
Kpucrannuzanust MetamioB. 3aKOHOMEPHOCTH KpUCTaun3aui. CTpoeHre CIIMTKOB U OTJIMBOK.
AMopdubie metamibl. Yrpyras aedopmarnus. [Inactuueckas nedopmarus. Pazpymienue

Pazoen 2 — Mexanuueckue ceoiicmea Memasiioe u Memoowvl ux onpeoenenus. Mexanu-
yeckue cBorcTtBa MetayioB. IIpounocts. [Inactuunocts. TBepaocTs. Bsizkocts. CTpykTypa u
CBOMCTBA J1e()OPMUPOBAHHBIX METAUIOB. JIMCIOKAIIMOHHBIC MPOIECCHl MPH JAS(POPMHUPOBAHUMU.
N3meneHue CTpyKTyphl B CBOMCTB Ae(pOpMUpPOBAHHOTO MeTaiia Ipu Harpese. CrocoObl ympod-
HEHUS METAJIJIOB U CIJIABOB

Pazoen 3 — /Kenezo u cnnagvl Ha e2o ocuoee. CtpoeHue ciiaBoB. B3aumopeiictBue
KOMITOHEHTOB B CIUIaBax. J[marpamMMbl COCTOSIHHSI JBOMHBIX CIUIaBOB. J(Marpamma COCTOSTHUS
CIUIaBOB C HEOIPAHMUYEHHOM B3aMMHOM PaCTBOPUMOCTBbIO KOMIIOHEHTOB. /luarpamMmma cocTostHUS
CIUUIAaBOB C TOJHBIM OTCYTCTBHEM PACTBOPHUMOCTH KOMIIOHEHTOB. JlMarpaMma COCTOSIHUS CIUTa-
BOB C OFPAHMYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB. J[MarpaMmmMa COCTOSIHMSI CILJIABOB, B KOTO-
PBIX 00pa3yeTcsi XUMHUYECKOE COCTMHEHHE KOMITIOHEHTOB. 3aBUCUMOCTh CBOMCTB CILJIaBa OT BHUIA
IUarpamMmbl cOCTOSIHHS (3akoHOMepHocTH KypHakoBa). J[uarpamMma cOCTOSIHHSI yKeNe30yTiepo-
TUCTHIX criaBoB. KoMmonenTsl u ¢asbl. [IpeBpaiienus B crutaBax skeneszo — yriepoa. Kimaccu-
(uKanus CrIaBoB >keje3a ¢ YIIIepoJoM MO CTPYKType. YTIEpOoAUCThIe CTanu. BnusHue yriepo-
Jla Ha CBOKMCTBa CTayiM. BIMsHUE MOCTOSHHBIX MPUMECEH Ha CBoWcTBa ctanmu. Kimaccudukarnus
YIJIEPOJUCTHIX cTaneid. MapkupoBka yriiepoauctbix craneid. Uyrynsl. benbie uyrynsl. Cepble
yyryHbl. Beicokornpounsie uyryHsl. KoBkue 4yryHbl

Pazoen 4 — Tepmuueckasa u xumuko-mepmuyeckasn oopadomka cniagos. Tepmudeckas
obpaboTtka cranu. [IpeBpamniennst npu HarpeBe ctann. OCHOBHBIC BUIBI TEPMOOOPAOOTKH CTaJIH.
Orxur. Hopmanuzanus. 3akanka. Ornyck. [loBepxHOCTHOE yripouHeHHE. XUMHUKO-TEPMHUUECKas
o0OpaboTka

Pazoen 5 — Memannuueckue u Hememaniuyeckue KOHCMPYKYUOHHbIE MAMEPUAIbL.
Meramnueckue KOHCTPYKIIMOHHBIE Matepuanbl. JlerupoBanHbie cTanu. MapKupoBKa JIETUPO-
BaHHbIX cTaniei. CTpouTeNbHbIE HU3KOJErMpOBaHHbIE CTanH. LleMeHTyeMble cranu. Yiydiiae-
MbIe CTaJIu. ABTOMaTHbIE cTainu. Peccopno-npyxunubie ctanu. [IlapukonoAmUmHUKOBbIE CTAIIH.
N3nococroiikue cranu. XKaponpounsie cranu. Koppo3nonHocrolikue cranu. L{BeTHble MeTabl
Y CIUIaBbl. AJTIOMUHUN U €ro CcruiaBbl. TUTaH U €ro criaBbl. Menp U ee criaBbl. Maruuii u ero
cruiaBbl. HeMeramnnueckue KOHCTpYKUMOHHBbIE MaTepuanbl. [lonumepsl, unu miuactMaccesl. Ke-
pamuueckue matepuainbl. ['padpur. Heopranmdeckume crexina. KoMmmo3WIHMOHHBIE MaTepUalIbl.
OnekrpoTexHuueckue matepuansl. Hanomarepuansl. [lopoikoBsie MaTepuabl

Pazoen 6 — Memannypzuueckoe npouszeoocmeo. Matepuaisl sl IPOU3BOJICTBA METa-
70B ¥ cmuaBoB. [Ipon3BoacTBO uyryHa u cranu. [Ipon3BoACTBO LIBETHBIX METAIIIOB

Pazoen 7 — Texnonozuueckue memoovt 1umeiino2o0 npou3e00cmea. OCHOBBI JIUTEHHOTO
npousBocTBa. CriocoOb! TuThs. JIuTeliHbie CBOKCTBA CIIIaBOB. TE€XHOIOTHYHOCTh KOHCTPYKUINN
TUTHIX JeTaneid. KOHTpoIk kKauecTBa U UCIIPABIICHUS JCPEKTOB OTIIHBOK



Pazoen 8 — Texnonozuueckue memoovl 06padomku memannoe oasnenuem. CynHocTb
00pabotku MertamuioB nasienneM (OMJI). Buapl 06paboTkn MetamioB masieHueM. [IpokaTtHoe
npousBoAcTBO. KoBka. ['opsiuas 06bEMHas mTamMmnoBka. X0JI0JHas ITAMIIOBKAa. MeTOIbI IPOU3-
BOJICTBA MAITMHOCTPOUTENBHBIX Tpoduieit. TexHomormueckue MeTo bl TIOTYICHUS U3ACTHA 13
MOPOIIIKOBBIX MAaTEPHUAJIOB

Pazoen 9 — Texnonozuueckue memoowt ceapounozo npou3eoocmea. Pu3nuecKkue OCHO-
BBl U KJIACCU(UKAIIUA METOAOB CBapKH. DJIEKTPUUECKUE BHUJBI CBAPKU. XUMHUYECKUE CIOCOOBI
cBapkd. JlydeBble BHIBI CBapKU. MeXaHWYeCKHe BUIBI CBapKH. DJICKTPOMEXAHWIECCKHE BHIBI
cBapku. TexHoJIOrM4eckue OCOOCHHOCTH CBAapKW CTajned, YyryHOB M IIBETHBIX METaJIOB.
KoHTposb cBapHBIX COeIMHEHNN. TEeXHOIOTHYHOCTh CBAPHBIX COETMHEHUMN

Pazoen 10 — Mexanuueckaa oopabomka 3a20moeox. OU3nKo-MexaHUUECKHE OCHOBBI
00paboTKu MaTepuanoB pe3aHueM. TOYHOCTh M NMPOU3BOJAUTENHHOCTH OOPAOOTKH pPE3aHHUEM.
WNuctpymenTanbhabie Matepuanbl. OOIIMe CBEICHUS O METAUIOPSKYIIMX CTaHKaX. Jle3BuiiHas
o0paboTka aetayeid mamuH. AOpa3uBHas 00paboTKa AeTayel MamuH, numrdoBanue. TexHomo-
TUYHOCTH JIeTaliel MaIlluH

5 Oo6pa3oBaresibHbIE TEXHOJIOTHU
HpI/I HU3YUYCHUHU JUCHUIIIMHBI UCIIOJIB3YETCA NWHHOBAIIMOHHAA 06pa3OBaTeJ'II>Ha$I TEXHOJIO-
THd Ha OCHOBC MHTCTpal KOMIICTCHTHOCTHOTO W JIMYHOCTHO-OPHUCHTUPOBAHHOTO MMOAXOJ0B C
3JIEMEHTaMHU TPAIUITMOHHOTO JICKIIMOHHO-CEMHUHAPCKOTO U KBAa3UMPO(HECCHOHATLHOTO 00yUeHHUS
C HCIOJb30BAHUEM HMHTEPAKTUBHBIX (DOPM MpOBENEHHs 3aHATHH, UCCIENOBATEIbCKONW MPOEKT-
HOM JCATEIIbHOCTH M MYJIbTUMEIHMHBIX YICOHBIX MAaTCPHAIOB

Buj yueOHOM pabOThI OOpa3oBaTeIbHbIC TEXHOJIOTUN
DJNEeKTpOHHBbIE MaTepualibl (B T.4. CETEBbIE UCTOUYHUKHU), HC-
Jlexuun MIOJIb30BAHNUE MYJIBTUMEIUNHBIX CPEJCTB, pa3laTO4YHbIA Ma-
Tepual
JlaGopaTopHbie pabOThI 3BEHBEBOU (TPYIIOBOI) METO/ BBIOJIHEHUS U 3aIIMTHI pa-
60T

TGCTI/IPOBaHI/Ie, BBITTIOJTHCHUC T'PYIIIOBBIX ayAUTOPHBIX 3a1a-

[IpakTrueckue 3aHATHS o
HUM, UHAUBUIYaJIbHbIE JOKJIA]IbI

BrinosiHeHne MHAMBHUIYAJbHBIX 33JaHU HAa KOHTPOJIBHYIO
KontponbHas pabota paboTy, MOATOTOBKAa TEKCTOBOW M TpadUyecKor 4yacTH, 3a-
1IMTa pabOTHI C HCIIOJIH30BAHUEM CIIAHIOBBIX ITPE3CHTAITHMN.

BrinosiHeHHE TBOPYECKOrO 3aJaHMsl, MOATOTOBKA M 3alllUTA

CamocrosiTenpHas padbora " o
COOOIIECHMS C UCIIOJIb30BAaHUEM CIIANOBBIX MPE3CHTAINH.

6. ®oH OLICHOYHBIX CPEACTB AUCHUILINHBI (MOAYJIs1)

OCHOBHBIMH BUAaMH JUCHHUINNIMHAPHBIX OLOCHOYHBLIX CPCACTB IIPHU (bYHKHHOHI/IPOBaHI/II/I
MOJTyJIbHO-PEHTHHTOBOM CUCTEMBI OOYYCHHS SIBIISIOTCS: HA CTaJAUU PYOSIKHOTO peTuHTa, (Hop-
MHUPYEMOI'O II0 pe3yJjibTaTaM MOAYJBbHOI'O TCCTHPOBAHUA — TCCTOBBIC 3aJlaHMA; HAa CTaAHUU I10-
OIPUTEILHOTO pEeHUTUHTa, (HOPMHUPYEMOTO MO pe3yIbTaTaM MOATOTOBKH M 3aIUTHl OTYETOB II0
IMPAKTUYCCKUM pa60TaM; Ha CTaguu IMPOMEKYTOYHOI'O peﬁTnHra, onpeacsIEMOro 1mo pe3yibTa-
TaM 3allluThI KOHTpOJ’IbHOﬁ pa6OTBI U MHANBUAYAJIBbHBIX 3allaHI/II71, CIa4YM1 3K3aMCHa — TCOPCTHUYC-
CKHE BOIIPOCHI, KOHTPOJIUPYIOITUE COJIEp)KaHUE YUeOHOTO MaTepHalia.

6.1 ITacopT (poHIA OLIEHOYHBIX CPEACTB MO AUCHUILIMHE «MaTepuaJio-
Be/JCHUE M TEXHOJIOTHS KOHCTPYKIUMOHHBIX MATEPHATIOB»

Ne Kopx O1eHOYHOE CPEACTBO

Kontponupyemsie pasziensl (TEMbI)
n/n " KOHTpO- HaMEHOBaHHE KOJI-
JUCIUTIAHBI .
JIUpyeMon BO




KOMIICTCH-

U1
VK-1 TecToBble 3a1aHUS 18
OU3NKO-XUMUYECKHE OCHOBBI MaTEPH-
1 Tewmbl pedepaton 2
AIIOBEICHHUSI
Bompocs! 15 3auera 18
VK-1 TecToBBIE 3a1aHUS 18
MexaHn4ecKue CBOKMCTBA METAJJIOB U
2 Tewmsbl peepaTon 7
METO/IbI UX OMpPEIEICHUS
Bompocs! 15 3auera 17
VK-1 TecToBbIC 3a1aHHS 41
3 | XKene3o u criiaBbl Ha €0 OCHOBE Tewmbl pedepaton 7
Bompocs! 115 3auera 48
VK-1 TecToBble 3a1aHUs 18
TepMuyeckas ¥ XUMHUKO-TSPMUAYCCKAs
4 p p Temsl pedepaToB 14
00paboTKa CITaBOB
Bonpocs qyis 3auera 18
VK-1 TecToBbIe 3aMaHUs 42
MeTa/umn4ecKie 1 HEMETATUICCKIE
5 Tems! pedepaToB 12
KOHCTPYKIMOHHBIE MAaTEPUATBI
Bomnpocs! 1151 3aueta 30
VK-1 TecToBble 3a1aHUSL 15
6 | Metamutypruyeckoe npou3BOICTBO Tems! pedepaToB 5
Bomnpocs! 115 sx3aMeHa 10
VK-1 TecToBbIe 3amaHUs 20
TexHoIOrnYecKrue MeTO bl TUTEHHOTO
7 Tewmsbl pedpepaTon 6
MIPOM3BOJICTBA
Bomnpocs! 1715 sx3aMeHa 7
VK-1 TecToBbIC 3a1aHHS 14
TexHonornyecKrue MeTo 6l 00paboTKU
8 g p Tewmsbl peepaTon 6
METAJIJIOB JIaBJICHHEM
Bormpocsr st sx3ameHa 9
VK-1 TecToBBIe 3a7aHNS 13
TeXHOJIOTHYECKHE METOIBI CBAPOYHO-
9 P Tewmsbl peepaTon 13
r'o MPOU3BOJCTBA
Bomnpocs! 115 sx3aMeHa 14
VK-1 TecToBbIe 3amaHUs 24
10 | Mexannueckas 00paboTKa 3arOTOBOK Tewmsbl pepepaTon 18
Bomnpocs! 11 3x3ameHa 7

®dopma KoHTpoIs: 1 ceMecTp — TeKyIIHii KOHTPOJIb, PEHTHHIOBOE TECTUPOBAHUE, MOTYJIb
Nel (makcumanbHas peiiTunroBas ouenka — 20 6amioB), Moxyns Ne2 (MakcUMabHas pEUTHHTO-
Bas oreHka — 20 6aioB), 3a4eT (MaKCUMallbHass peHTHHTOBAs oreHKa — 50 6aIoB), TBOPUYECKUI
Oamn (pedepar) — 10 6amioB; 2 ceMecTp — TeKYIUH KOHTPOJIb, PEHTHHTOBOE TECTUPOBAHUE, MO-
nynb Ne3 (MakcumanbHas pedTuHroBast oneHka — 20 OamtoB), momynb Ned4 (MakcHMasbHas
peiitunroBas oneHka — 20 6amoB), 3k3aMeH (MakCHUMalbHas peUTHHTOBast orieHka — 50 6aoB),

TBOpueckuii 6aimn (pedepar) — 10 6amnos.

1.

6.2 IlepeyeHb BONPOCOB AJIsi3aUeTa/IK3aMeHa
Pazoen 1 — @uzuxo-xumuueckue ocHosvt mamepuanoeeoenusn (YK-1)

Uro u3ydaeT AMCHUIUIMHA MaTepUaoBeieHne?




UYro Takoe Makpo-, MUKpO- ¥ TOHKasl CTPYKTypa?
Kakumu cBoiicTBamMu 0071a1a10T METaJLTBI?
Uro Takoe 31eMeHTapHasi KpucTauinyeckas sueika?

Al o

Kakyro kpucramnyeckyro penerky B O0JbIIMHCTBE CIy4aeB UMEIOT METaJUIbI?

6. Kaxk Ha3piBaeTcCs siBIEeHUE, 3aKIIFOYAIOIIEECS B HEOJHOPOIHOCTH CBOMCTB MaTepH-
ajia B pa3IMuHbIX KpUCTAJUIOrpapuuecKux HarpaBiIeHUsIX?

7. HazoBute Buabl 1eeKTOB KPUCTATITNIECKOTO CTPOCHUS?

8. [Touemy mMeTami nMpu OXJIaXACHUN HUKE TEMIIEPATYPhI KPUCTATUTU3AINH 3a-
TBepaeBaeT?

9. [Tepeuncnure HeOOXOIUMBIC YCIOBUS MPOTEKAHUS TPOIecca KPUCTAILTU3AINN

10.  Kak BIusieT CKOpOCTh OXJIQXK/ICHUS TIPHU KPUCTAILTU3AMU Ha (OopMHUpOBaHUE
CTPYKTYypbl MeTasuia?

11.  Yewm ompenemnsiercst hopma 3epeH MeTaa’?

12. KakoBblI yc10BHs MOMyYEHU KPYMTHO3EPHUCTOTO METAJJIa TPU KPUCTAILTA3ALAN?

13. VYcioBus MOTyYeHHs] MEJIKO3EPHUCTON CTPYKTYPhI MeTasia’?

14.  VYkaxure CTPYKTypHBIE 30HBI IPU KPUCTATUIM3AINH CTATHHOTO CIIUTKA?

15. B kakoii ¢oopMe 3aTBepAeBaHHE MeTaIa 00ecreunT O60iee BEICOKHE MMPOYHOCT-
HbIE CBOMCTBa?

16.  VYkaxwurte criocoObl MOTYyUEHUSI MEJIKO3EPHUCTOM CTPYKTYpPHI MeTasuia?

17.  Yro Takoe nedopmanus?

18. Kak Ha3pIBaeTCs ABI€HUE YIIPOUHEHUS MaTepHUaia o ICMCTBUEM TIaCTUYECKOM
nedhopmaruu?

Pa3zoen 2 — Mexanuueckue ceoiicmea memasnoe u memoosl ux onpeoenenus (YK-1)

1. Urto Takoe npeaesa NpouYHOCTH?

2. UYro Takoe yCIIOBHBIN IIpesiea TEKYyYeCTH?

3. Kaxkue Bbl 3HaeTe BUbI pa3pylLeHun?

4. B dem npuHUMIIUATBEHOE PA3IMUUE MEXK/Y BSI3KUM U XPYIKUM pa3pylieHHueM?

5. Uro Takoe Hakien?

6. Kak Bnusier moBepXHOCTHOE YIPOUHEHHE HA UyBCTBUTEIBHOCTh METAJLIA K KOH-
LEHTpaTOpaM HaIpsKEHUN?

7. Kakoe cBoiiCTBO MaTtepualia XapaKTEpU3yeT €ro CONPOTUBJIEHUE YIIPYTOMY U ILIa-
CTHYECKOMY J1e(hOpMUPOBAHUIO TP BAABIUBAHUU B HETO JAPYroro, Ooiee TBEpAOro Tena?

8. Kakue mexanudeckue xapakTepUCTUKU BO3PACTAIOT B X0/I€ TUIACTUYECKO edop-
Manuu?

9. Kakne Mmexannueckue XapakTepUCTUKU CHUKAIOTCA B XO/1€ TUIACTHUECKON aedop-
Marun?

10.  Ilpu kakoM BHJE M3JI0Ma B 30HE pa3pyIlIEHHUs] XOPOIIO pocMaTpuBaercs popma u
pasmep 3epeH?

11. Kaxk Ha3pIBaeTCss MEXaHMUECKOE CBOMCTBO, OTPEIEIONIee CTOCOOHOCTh METalia
COTIPOTUBIIATHCSA AePOpMAIMK U Pa3pPYLICHUIO PU CTATUYECKOM HarpyKeHUu?

12. Yro Takoe Bo3Bpar?

13.  Kakas negopmanusi Ha3bIBaeTCs «XOJIOIHOW»?

14.  Kakasa neopmanust Ha3bIBaeTCA «ropsuen»?

15. [Touemy mpu Topsiaeit geopmariivi He BOZHUKACT «HAKIICTD)?

16. Kak M0oxHO n30aBUTHCS OT «HAKJIEHa?



17.  Yro Takoe pekpucTaam3anus’?

Pazoen 3 — /Kene3o u cnnaevt Ha ezo ocnoge (YK-1)

1. UYro Takoe criiaBbl?

2. Uro Takoe TBEpAbIE pacTBOPHI?

3. UYro Takoe MexaHM4eCcKast CMech?

4. YT0 Takoe XUMHUYECKUE COCTUHEHU?

5. Yro Takoe TMHUS JTUKBUYC HA AUArPAMME COCTOSIHUS ABOWHBIX CIUIaBOB?

6. Yro Takoe TUHUS CONMILYC HA JUarpaMMe COCTOSIHUS JBOMHBIX CILIaBOB?

7. UYro Takoe 3BTEKTHUKA?

8. [Ipu kakux TeMIepaTypHbIX YCIOBUSAX KPUCTAJUIN3YETCS IBTEKTUKA B BYX-
KOMIIOHEHTHBIX CIIaBax?

9. B uem oTimune 3BTEKTOUIHOTO MPEBPAILIEHUS OT IBTEKTUYECKOTO?

10.  Vxkaxwure ycioBusi 00pa3oBaHMsI HEOTPAaHUUYEHHBIX TBEPJIBIX PACTBOPOB KOMIIO-
HEHTOB?

1. Bo3moskna nmu 100-nporieHTHas KOHIIEHTpalUs paCTBOPSIEMOI0 KOMIIOHEHTA B pe-
HIeTKe pacTBOpUTENs?

12. Kpusas oxyakaeHUs CIIJIaBOB — 3TO?

13.  Kakoii BUJ UMeeT ypaBHEHUE npaBuiia ¢as?

14.  Ilpu KakuX yCIOBUSX KPUCTAIUIU3YIOTCS YUCThIE METAJIIbI?

15.  Kakue nonumopdHbie MOTUBUKAIIIE UMEIOTCS Y Kenesa?

16. Kak HazpiBaeTcs cTpyKTypa, IpecTaBiIstonias coooi TBEpblil pacTBOp yriiepoaa
B anb(da-xenese?

17. Kak Ha3pIiBaeTcs CTpyKTypa, MPEACTABISAIONAs COO0H TBEPBIA PacTBOP yIiiepoaa
B ramMmma-xesnese?

18.  Kak Ha3pIBaeTcsl CTPYKTYpa, peacTaBisomas coboit kapoun xeneza Fe3C?

19.  Kak Ha3pIBaeTcsi CTPYKTYpa, MPEACTABIAIONIAs cO00i MEXaHUYECKYIO cMech (ep-
puTa U LeMEHTUTa?

20.  Kak Ha3bIBaeTcsl CTPYKTypa, NpeACTaBIIA0IIas cO00i MEXaHUYECKYIO CMECh
ayCTEHUTA U LIEeMEHTUTa?

21. Kako¥i cruiaB uiim 4MCThII KOMIIOHEHT, MMEET HAMMEHBIIIYI0 TEMIIEPATYPY TIaB-
JIEHUS B CUCTEME «OKeJIe30-KapOoua xenesan?

22. VYKaxuTe Ha TuarpamMme o01acTh CO CTPYKTYpO# aycTeHuTa u peppura?

23.  VYkaxwure Ha JuarpaMmme o0JacTb CO CTPYKTYpOH ayCTeHHUTa, JeedypuTa U 1e-
MeHTuTa?

24. Kak o paBHOBECHOMY COCTOSIHUIO KIIACCU(PUITUPYIOTCS CTAIIN?

25.  Kakas u3 CTpyKTYPHBIX COCTaBIISIONINX HKEJIe30yTICPOTUCTHIX CINIABOB 00J1a1aeT
Py KOMHATHOH TeMIIepaType HanOOIbIIeH IaCTHIHOCTHIO?

26. Kaxkast u3 CTpyKTypHBIX COCTaBIISIOLIUX KEJIE30yTIEPOAUCTHIX CIUIABOB 00adaeT
MIPY KOMHATHOM TeMIepaTtype HauOOoIbIIeH TBEPIOCTHIO?

27. CKOJBKO MPOIIEHTOB YIJIEPO1a COJEPKUTCS B 3a3BTEKTOUIHOMN CTaIN?

28.  KakoB CTpYKTYpHBII COCTaB 3a3BTEKTOMAHOM CTaJI IPU TEMIIEpAaType HUXKE
7270C?

29. K kako#i KaTeropuu 1o Ka4ecTBy IpUHaUIeKUT ctains Ctocn?

30.  Kakas u3 NpuBEAECHHBIX B OTBETAX CTaJIEll OTHOCUTCS K 3a3BTEKTOUIHBIM?

31. K kakoif KaTeropuu 1o KauecTBy NpUHAUIEKUT cTaiab O8km?



32. N3penus kakoro Tura MOTYT U3rOTaBIMBATLCA U3 CTalled Mapok 65, 707
33. K kakoMmy KJ1accy 1o paBHOBECHOU CTPYKTYpe OTHOCATCS OBICTPOPEKYIINE CTa-

34,  Yro o3nauaet uncio 10 B mapke crmaBa KY 35-107
35.  UYro o3nauaet uncno 40 B mapke crmaBa CH 407

36. Kax 1o paBHOBECHOMY COCTOSIHHIO KJIACCU(DHUITUPYIOTCS «OENbIe» IyTyHBI?
37. Kakue xene30yriepoaucThie CIIaBbl Ha3bIBAIOTCS YyTYHAMU?
38.  Kakomy 4yryHy COOTBETCTBYET IapoBuaHas ¢popma rpacdura’?

39.  Kak mo MUKpOCTPYKTYpe 4yryHa ONpeAessioT ero Bu (heppHuTHBI, peppuro-
NEPIUTHBIN, IEPIUTHBIN)?
40.  Kakoii u3 uyryHoB OyneT Haubosee TBepAbIM?

41. Kakoit u3 uyryHoB OyneT Hanbosee MpOYHBIM IPU PACTSKEHUH?

42.  KakuMm croco0oM IMOJIy4aroT BHICOKOTIPOYHBIE YYTYHbI?

43. Kak nmomy4aroT KOBKME YyTyHbI?

44.  KakoBa Temneparypa NepJIuTHOrO IIPEBPALCHHS B CILIABAX JKEJIE30-yIiaepoa?
45.  KakoBo coneprkaHue yriiepoJa B 3BTEKTHKE B CIUIABAX JKEJIE30-yIIepos?

46.  Yto Takoe «aene0yput»?

47.  KakoBa ¢opma rpaduta B 6enom uyryHe?

48.  Kak 1o MUKpOCTPYKType 4yI'yHa ONPEAEIIsOT €ro BuJ (Cepblil, KOBKUI, BBICOKO-
HIPOYHBIN)?

Pazoen 4 — Tepmuueckasn u xumuko-mepmuueckasn oopadomka cnnaeoe (YK-1)

1. Yem onpenensercs BEIOOP TeMIIEpaTypbl HarpeBa cIijiaBa 3aJJaHHOTO COCTaBa MpPHU
TepMUYeCcKoi 00paboTke?

2. UYrto Takoe neperpes?

3. B kakoii cpene oxnakJaroTcsl 3ar0TOBKH IIPH CIEAYIOLUX ONEepalusax TepMUYe-
cKoii 00paboTku?

4. Kakoit oTxur cienyer npuMEeHHTD JJIsl CHATUS 1e(hOPMAIIHOHHOTO YITPOYHEHUS ?

5. Kakoit Bun Tepmuueckoit 00paboTKH TPUMEHHTD JJIsl YCTpaHEHHS KapOuIHOH
CETKH B CTPYKTYPE 3aKaJICHHOMN CTaH?

6. B uem oTimnuune npu HarpeBe MoJl 3aKajiKy JOABTEKTOMIHOM U 3a3BTEKTOUTHON
cranu?

7. [TouemMy 17151 TOIBTEKTOUIHBIX CTajell (B OTIMYHME OT 3a3BTEKTOUIHBIX) HE MTPUMeE-
HSIOT HEMOJHYIO 3aKaJKy?

8. Kak Bnusier 601bIIMHCTBO JETUPYIONIMX 3JIEMEHTOB HA MAPTEHCUTHOE MpeBpallie-
Hue?

9. OrntuManbsHas TeMIepatypa 3akaiku crainu Y 13 cocrasmiser?

10. Kaxk Ha3piBaeTCs CTpyKTYypa, MpeCTaBIsAtoNIas co00i MepechIeHHbIA TBEPIbINA
pacTBop yriepoaa B «ainbda-xkeneszen?

1. Kakyro CKOpOCTh OXJIaKI€HHUSI HA3bIBAIOT KPUTUUECKOMN?

12.  Kak Ha3bIBaeTcsl TepMudeckasi 00padoTKa, COCTOAIIAs B ATUTEIBHOMN BBIIEPIKKE
3aKaJICHHOTO CIJIaBa MPU KOMHATHOM TeMIEpaType WK MPH HEBBICOKOM HarpeBe?

13.  Kakas cTpyKTypa [osy4aercst ocje 3aKajaky U CPEJHETo OTIycKa?

14.  Kak Ha3pIBaeTcsi TepMHUUECKasi 00pabOTKa, COCTOSINAS M3 3aKAJIKH U BBICOKOTO

oTmycka?



15. Kak HazwsiBaeTcs 00paboOTKa, COCTOSINAS B HACBIIIIEHUN TTOBEPXHOCTH CTAIH yTJie-

poaom?

16.  Kak HazpiBaeTcst 00pabOTKa, COCTOSINAs B HACHIIIEHHH TOBEPXHOCTH CTAJIH a30-
TOM U yTJIEPOJOM B T'a30BOM cpene?

17.  Kak MOXHO NOBBICUTb TBEPAOCTh HU3KOYTJIEPOJAUCTON CTAIH?

18.  Kak Binusier 60bIIMHCTBO JIETUPYIOUIUX 3JIEMEHTOB, PACTBOPEHHBIX B ayCTEHUTE,

Ha IMPOKAJINBACMOCTDb cranu?

Pazoen 5 — Memannuueckue u Hememaniuueckue KOHCHMPYKUUOHHbBIE MAMEPUAIbL
(YK-1)

1. [Ipenmy1iecTBamMu JIETHPOBAHHBIX CTAJIEH MO CPABHEHHIO C YIVIEPOAUCTBIMH SIB-
JA0TCA?
2. YKaKuTe MapKi KOHCTPYKIIMOHHBIX CTAJIEH MIPUMEHSAEMBIX IS IEMEHTHPYEMBIX
neTanen
3. Kaxkue nerupyromue aneMeHTsl coaepxkuT ctainb 38XMIOA?
4. Ha3zoBute cTanu 11t ”HCTpYMEHTa XOJIOAHOTO 1e(OPMHUPOBAHHUS, TIOABEPIAIOLIH-

ecsi B paboTe OOJIBbIINM yIapHBbIM Harpy3kam?
5. KakoBa pois kapoua Bossdpama (WC), BXOASIIETO B COCTaB TBEPABIX CIUIABOB?
Uro Takoe HUXpOM, KaKOBO €Tr0 Ha3HaYeHHE?

7. Kakwue cTanu cuuTaroTcsi BBICOKOMPOYHBIMU?

8. Kakwue cranu oTHOCATCS K KOMIUIEKCHO-JIETUPOBAHHBIM?

9. KakoBbl OCHOBHbBIE XapaKTEPUCTUKU aTFOMUHHUS?

10. K kakoii rpyrmnrme npuHauiekar aJlOMUHUEBBIE CIUIaBbl TUNIA «AMry», Hanpumep,
AMr6?

11.  Kak Ha3biBaeTcs cruiaB Mapku J[16? KakoB ero xummuueckuii coctas?

12. K kakum marepuajiaM oTHOCHUTCS ciiiaB B96?

13. Kaxkoe cBOHCTBO /€71aeT TUTAHOBBIE CIUIABBI OCOOEHHO IICHHBIMH MPU CO3JIaHUN
JeTaTeIbHbIX anmnapaToB?

14. K xakuMm matepuanam oTHocuTcs cruiaB JI96?

15. Kakwue BeliecTBa Ha3bpIBAIOT MOJIUMEpPaMuU?

16. Kakue nonumepHbie MaTepuaibl Ha3bIBAIOT TEPMOIJIACTUYHBIMU?

17.  KakoBa CTpyKTypa MakpOMOJIEKYJI TEPMOPEAKTUBHBIX ITOJIMMEPHBIX MAaTEPUAIIOB?

18.  Kakoe U3 mepeynclIeHHBIX B OTBETAX CBA3YIOIINX BEIIECTB 00eCIIeunBaeT Hanbo-
Jiee BBICOKYIO TEIUIOCTONKOCTD TIacTMacc?

19.  Kakue miactMacchl Ha3bIBalOT TEPMOPEAKTUBHBIMU?

20.  Yto Takoe TeKCTOJIUT?

21. Kaxoii cTpykTypoii 0051a1at0T MAKPOMOJIEKYJIbl PE3UHOBBIX MaTepUaIOB?

22. UTO yYHTBHIBAIOT MPU COETMHEHUH CTEKJIA C IPYTUMHU MaTepuaiamu’?

23. Kaxkoii MmaTepuan Ha3pIBatOT KOMIIO3UIITMOHHBIM?

24.  Kakue Marepuaibl Ha3bIBalOT JUAJIEKTPUKAMU?

25.  YTO OTHOCHUTCS K IPOCTBIM MOJYPOBOJIHUKAM?

26.  Kakoe MecTo 3aHUMAIOT MOJIYIPOBOAHUKH MO CIOCOOHOCTH MPOBOAUTH SIIEKTPHU-
YECKHUM TOK?

27.  Yem o0yclnOBIEHbI MATHUTHBIE CBOMCTBA MaTepHaIoB?

28. Kako¥, n3 npuBeIeHHBIX B OTBETaX CIUIaBOB, MOYKHO MCIOJIb30BATh JIJI1 U3TrOTOB-

JICHUS TIOCTOSHHBIX MarHUTOB?



29.

Kakwue npeccsl A71s mpeccoBaHusl MOPOLIKOB MPUMEHSIOT HanboJjiee HIMPOKo?
KakoBa pons ko0OanbTa B TBEpIOM CIUIaBe?

Pazoen 6 — Memannypzuuecxoe npouszeoocmeo (YK-1)

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

Yro Takoe MeTalTypruueckoe nNponu3BoACTBO?

OcHOBHas NPOAYKIMS YEPHOU METATUTYypruu?

[Ipoaykuust IIBETHOU MeTaLTypruu?

B kakux meyax BBITUIaBIISIOT YYTyH?

Kakas peakiust npoucxoIuT 1o Mepe NpoABMKEHUS IMIMXThI BHU3 110 IIaXTE I1e-

Kaxkue cranu BBITUIABIISIIOT B 3aBUCUMOCTH OT CTEIIEHU PACKUCIICHUS?

B kakux reyax BBIIUIABIAIOT CTANIb?

B uém npenmytiecTBa U HEAOCTATKH MPHU BHITIJIABKE CTAJIA B PA3JIMYHBIX MTeYax?
HazoBute criocoOsl pa3iuBKY CTAIH; ONPEJSTUTE UX TPEUMYIIECTBA U HEIOCTAT-

Hepqu/IanTe OCHOBHBIC CHOCO6BI, HCIIOJIb3YEMBIC IIPpU ITPOU3BOJACTBE MCIH, aJltO-

MMHHUA, Mardusi, TUTaHa.

Pazoen 7 — Texnonozuueckue memoowvt 1umenino2o npouseoocmea (YK-1)

A e

JIETaJIHN.
6.
7.

Uro Takoe TUTEMHOE POU3BOACTBO?

[Tepeuncnure cnocoObl TUTHS AJI1 U3TOTOBJICHUS OTJIUBOK.

Merton ornpeaesieHnst )KUIKOTEKYUeCTH CIIJIaBOB.

Yro Takoe 1uKBanus’?

[Tepeuriciiute OCHOBHBIE TPEOOBAHUS K TEXHOJIOTHYHOCTH KOHCTPYKITUHU JIUTON

I[e(i)eKTBI OTJIMBKHU U TPUYHHBI UX BO3BHUKHOBCHHA.
Mertoasl HCITPABJICHUA ,Z[G(I)CKTOB.

Pazoen 8 — Texnonozuueckue memoowvt 0opadbomku memannoe oasnenuem (YK-1)

ARSI AN ol ol

CymHOCTh 00pabOTKH METAJUIOB JaBIICHUEM.

OCHOBHOM 3aKOH IUTAaCTUYECKON JedopMalinu.

Buapt 06paboTKu METANIOB JaBJICHUEM.

XonoaHas u ropsiuas 00paboTKa METANIOB JaBJICHUEM.
OcHoBHBIE BUBI TPOKATKH.

[Ipoaykiust mpoKaTHOTO MPOU3BOJICTBA.

CyurHocTh nporecca KOBKH.

[IpeumymiecTBa u HEJOCTATKU TOPsiYel 0OBEMHON ITAMITOBKH.
CyurHocTh NpeccoBaHMs, BOJIOUCHHUS.

Pazoen 9 — Texnonozuueckue memoowt ceapounozo npouszeoocmea (YK-1)

NN R

B uém cymHOCTh niporiecca cBapku?
CBapuBaeMOCTh CILIABOB.

Buapl cBapku miaBieHUEM.

Buapl cBapku 1aBieHUEM.

30Ha TEPMUYECKOTO BIMSHUS CBAPHBIX IIIBOB.
[TonHas TeroBas MOIHOCTD 3JIEKTPUYECKOU TyTH.
[Ipouecc pyyHo#t AYroBOW CBapKH.

Pesxxum pydHOU AyrOoBOM CBapKHu.



9. I'azoBas cBapka. ['a30Bble ropenka u pesax.
10.  JlyueBble BUIBI CBAPKHU.

11. MexaHu4ecKkHre BUJIbl CBAPKHU.

12. CymHOCTb CBapKH CTaJIel, YyI'yHOB, LIBETHBIX METAJJIOB.
13.  JleexTsl CBapHBIX LIBOB.

14. KoHTpoJib cBapHBIX COCTUHEHUM.

Pazoen 10 — Mexanuueckasn oopadomka 3a2omoeok (YK-1)

1. CymHoCTh PU3UKO-MEXaHUYECKO 00paboTKH MaTepHalioOB pE3aHUEM.

2. UYTo BXOJUT B MOHATHE «PEKUMBI pE3aHUS»?

3. UTo 3HAYUTHh TOYHOCTh M MIPOU3BOIUTEIILHOCTh 00paOOTKU MaTepHuaioB?

4. WHucTpymMeHTanbHbIE MaTepHaIbl.

5. Peszanus. Texnonoruueckue meroasl OMP?

6. B uém cxoacTBO 1 paznuune B 00paboTke METAJIJIOB Ha (hPE3EPHOM U CTPOTailb-

HOM CTaHKax?
7. TToHsaTHe «TEXHOIOTHYHOCTD AETAJICH MaIIUHY

6.3 IlIkayia oeHOUYHBIX CPEICTB

YpoBHH 0CBO- Kpurepuu oneHuBanust OueHo4yHbIE CpeCTBA
eHUsl KoMIIe- (Kx0J1. 02J1J10B)
TEeHINH
[IponBunyTsili | 3HaeT: TECTOBBIE 3aIaHUS
(75-100 6an- |- CHCTEMHBIE CBS3W M OTHOUICHUS MEXIY (31-40 6amnoB);
JIOB) WU3yYaeMBIMHU SIBIICHUSIMHU, MPOLIECCAMU | HHIUBUAYyaIbHOE 33]a-
COTIUYIHO» u/unu o0BbEeKTaMH Ha OCHOBE NPHHSATOM Hue (6-10 6amioB);
WM «3a9TCHOY napaurMbl BOMPOCHI K DK3aMEHY,
Ymeer: (38-50 6amoB);

- OCYWIECTBIISITH cOOp U 00paboTKy nHDOP-
MaIlliid B COOTBETCTBHH C IOCTABJICHHOM
3aayen

- aHAIM3UPOBaTh M CHUCTEMAaTU3UPOBAThH
JaHHBIC JIA MPHUHATHA peH_IeHI/II;'I B pas-
JUYHBIX chepax IesTeIbHOCTH

- aHaTM3UpPOBaTh BO3MOXKHBIC BApUAHTHI
pelieHus 3a7ad, OLEHUBAs WX JOCTO-
HMHCTBA U HCAOCTATKU

- OmpeneNsTh MOTPEOHOCTh B PACXOIHBIX
MaTepuanax Jyis MpoBeneHus paboT o
TEXHUYECKOMY OOCIY)KUBAaHHIO U pe-
MOHTY aBTOMOOMJISL U €70 KOMIIOHEHTOB

Baaneer:

- HOMEHKJIATypOH pacXOJHBIX MaTEpPHUAJIOB
JUIE  OOCITy’)KUBaHHSI TPAHCHOPTHBIX |
TPAHCIIOPTHO-TCXHOJIOTUYCCKUX MallWH
1 000pyIOBaHUS

ba3zoBbIii 3Haer: TECTOBBIE 3aJaHUS
(50 -74 6anna) |- OCHOBHBIE MNPUHIUIBI cOopa W oOpa- (20-31 6amoB);
— 00TKM nHGOpPMAITUU WHANBUIyAIBHOE 3a/1a-
«XOPOIIO» Ymeer: Hue(5-6 6ayoB);

NN «3a4TCHO» | - XOpOoIIO aHaJIM3upOoBaTh W CHUCTCMATHU3U- BOITPOCHI K OK3aMCHY




pOBaTh JAHHBIE JUJIS MPUHSATHUS PEIICHUN
B PA3JIMYHBIX Cepax JAesITeTbHOCTH;

- XOpOIIIO OMPENEISITh CUCTEMHBIC CBS3H U
OTHOIICHHS MEXTy U3y9IaeMbIMH SIBJICHU-
SIMH, TIPOIIECCAMH W/WIM OOBEKTaMH Ha
OCHOBE TIPHHSATOH MMapaJlrMbl;

- JIOCTaTOYHO OBICTPO aHATU3UPOBATH BO3-
MOJKHBIC BapHaHTBl pEIICHUs 3aadH,
YETKO OLIEHMBAsA UX JOCTOMHCTBA U HEIO-
CTaTKH;

- XOpOIIIO OMPEIeNSITh MOTPEOHOCTH B pac-
XOJIHBIX MaTepuaiax s MPOBEICHUS pa-
00T MO0 TEXHHUYECKOMY OOCIYKUBAHHUIO H
PEMOHTY aBTOMOOWJISI M €ro KOMITOHCH-
TOB

Baaneer:

- HOMEHKJIATYpOW PacCXOAHBIX MATEPHUAIOB
JUISE  OOCITy)KMBAaHHSI TPAHCIIOPTHBIX U
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH
1 00opyIoBaHUs

(25-37 GanmnoB)

[Toporossrit
(35 - 49 6an-
JIOB) —
«YIOBIIETBOpPU-
TEJIbHOY
WIH «324TEHOY

3Haer:

- HE WMEET YETKOTO TMPEJCTaBICHUSA O
npuHIUnax cobopa u obpabotku uHOp-
Maluu

YmMmeer:

-  YacCTHYHO OPHUEHTHUPOBATHCA B METOAAX
aHallM3a M CHCTEMAaTHU3allMM JAHHBIX JIJIs
MPUHATHS PENICHUN B pa3IMYHBIX cde-
pax;

- cmabo ompenensaTh CUCTEMHBIE CBS3U U
OTHOIICHUS MEXIYy U3y4aeMbIMH SIBIICHU-
SIMH, TIpOIIECCAaMU W/WU OOBEKTaMH Ha
OCHOBE IIPUHATOHN MapaJurMbl;

- cnabo aHaNM3UPOBATh BO3MOXKHBIE BapH-
aHTBl pPEIICHHs 3a7a4d, YTOOBI OLIEHUTH
UX JOCTOMHCTBA M HEAOCTATKH;

- cnabo ompenensaTh MOTPEOHOCTh B pac-
XOJTHBIX MaTepuaiax s MPOBEICHUS pa-
00T MO0 TEXHHYECKOMY OOCIYKUBAHUIO H
PEMOHTY aBTOMOOWJISI M €ro KOMITOHCH-
TOB

Baaneer:

- B HEMOIHOM O0OBeMe HOMEHKIATypou
PACXOIHBIX MaTEPUAJIOB I 0OCITy KHBa-
HUSl TPAHCMOPTHBIX M TPAHCHIOPTHO-TEX-
HOJIOTUYIECKUX MAITUH B 000PYIOBAHHS

TECTOBBIC 3aJJaHHs
(14-20 6annoB);
WHAWBUAYAIbHOE 3a/1a-
Hue(3-5 6anna);
BOTIPOCHI K SK3aMEHY
(18-24 6anna)

Hwuskuit (nomo-
pOTOBBII)
(koMIeTeHIUS
He chopMupo-
BaHAa)

He 3naer:

- CHCTEMHBIC CBSI3M M OTHOUICHHS MEXIY
HN3Yy4aCMbIMU ABJICHHUAMH, MIPOHCCCAMU
u/unm oO0BEeKTaMH Ha OCHOBE NPHHSITOM
napaaurMbl

TECTOBBIC 3aJaHUS
(0-14 6annoB);
WHAWBUAYAIbHOE 3a/1a-
Hue(0-3 6anmna);
BOMPOCHI K IK3aMEHY




(menee 35 6an- | He ymeer: (0-17 6anoB)

JIOB) — - OCYHIIECTBJISATH COOp U 00paboTKy MHGOP-

«HEC YAOBJICTBO- Manum B COOTBCTCTBHUU C IIOCTaBIICHHOHU
PHUTEIIBHOY 3agadyen

HUIIN «HE 3a4YTC- - AHAJIU3UPOBATL W CHUCTCMATHU3UPOBATH

HO» JTaHHbIEe JUISl TIPUHATUS PEIIeHUN B pas-

JUYHBIX chepax IesTeNbHOCTH

- paccMOTpeTh BO3MOXKHBIE BapHAHTBI pe-
mEHud 3adadyud M OLCHUTb HX OO0CTO-
MHCTBA M HEJJOCTATKH.

- ompenensaTh MOTPeOHOCTh B PACXOIHBIX
Marepraiax JUis IPOBEICHUS PadoOT IO
TEXHUYECKOMY OOCIY>KMBAaHHIO U pe-
MOHTY aBTOMOOHJISI M €r0 KOMIIOHEHTOB

He Bianeer:

- HOMEHKJIATYPO#l pacXoIHBIX MaTepHaIOB
JUis  OOCITy’)KMBAaHHUsSI TPAHCHOPTHBIX U
TPAHCIIOPTHO-TEXHOJOTMYCCKUX MAalllH
U 000pyA0BaHUS

1.

7 Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecIeYeHue 1 CIH-
IUIMHBI (MOIYJIA)

7.1 OcHOoBHAas JUTEpaTypa
MarepuanoBeieHr€ B MAIIMHOCTPOCHUU B 2 4.: y4eOHUK /171 By30B / A. M. AnackuH, 1O.

E. Cenos, A. K. Oneruna, B. H. Knumos. — 2-e uzn., ucnp. u gon. — Mocksa : U3na-
tenbcTBO FOpaiit, 2023. — 291 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-00041-
2. — Texkct : anexTpoHHbIH // O6pa3oBarensHas mwiatdopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/514008 (nara obpamenus: 27.06.2023).

TexHosorust KOHCTPYKIIMOHHBIX MaTepHalioB : yuebHoe nocodue ais By30B / M. C. Kopsl-
TOB [u 1p.] ; mox penakiueit M. C. KopsiToBa. — 2-¢ u3., iepepad. u gomn. — Mocksa :
NznarensctBo KOpaiit, 2023. — 234 ¢. — (Bricmiee oopa3oBanue). — ISBN 978-5-534-
05729-4. — Texcrt : anexkrpoHHsblit // OOpa3oBaTensHas miaardopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/515395 (nara obpamenus: 27.06.2023).

[Tnomkwun, B. B. Marepuanosenenue : yueOHuK Uit By30B / B. B. [Inomkus. — 3-e u3n.,
nepepab. u gon. — Mocksa : M3natensctBo HOpaiit, 2023. — 408 c¢. — (Bricmee obpaso-
BaHue). — ISBN 978-5-534-12089-9. — TekcT : anekTpoHHbIN // OOpa3oBaTebHAS IJIaT-
dopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/510666 (nata oGparmieHus:
27.06.2023).

7.2  JlonmoJHUTEJbHAS JIUTEPATypa

1. MarepuanoBeeHIE B MAIITMHOCTPOSHUY : yUeOHUK 17151 OakanaBpoB / A. M. Anacku, B.
H. Knumos, A. K. Oneruna, 10. E. Cenos. — M. : U3gatensctBo Opaiit, 2016. — 535 ¢. —

(Cepus : bakanaBp. Akagemuyeckuii kKypc). — ISBN 978-5-534-02183-7
https://www.biblio-online.ru/book/5SA4E31FB-4BC4-4CDF-8097-1B5S7F15C81C1

7.3MeToauuecKkne YKa3aHUA 110 OCBOCHHUIO JUCHMILJIMHbBI


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

1. MarepuaioBeicHUE€ U TEXHOJOTUS KOHCTPYKLMOHHBIX: KOHCIEKT Jiekuuid. Yacte 1. Mare-
puanoseaenre / M.M. Mumun, M.H. Mumuna, C.}O. AcranoB. — Muuypunck: Muuy-
punckuii 'AY, 2021. - 114 c.

2. MarepuanoBeieHHe U TEXHOJIOTU KOHCTPYKIMOHHBIX: KOHCIIEKT Jekuuii. Yacte 2. TexHo-
JIOTHsI KOHCTPYKIMOHHBIX MaTepuanoB / M.M. Mummun, M.H. Mummuna, C.}O. Acranos. —
Munuypunck: Muuypunckuit I'AY, 2021. - 310 c.

3. JlaGopaTOpHBIH MPAKTUKYM: MaTepHaIOBEICHUE U TEXHOJIOTUS KOHCTPYKLIMOHHBIX: ydeOHOe
nocobue. Yacte 1. Marepuanoseaenrne / M.M. Mummn, M.H. Mummuna, C.}O. Acrtamnos. —
Muuypunck: Muuypunckuii 'AY, 2021. — 80 c.

4. JlaGopaTOpHBIN MPAKTUKYyM: MaTepUAIOBEICHUE U TEXHOIOTHSI KOHCTPYKIIMOHHBIX: yueOHOe
nocobue. Yactp 2. TexHOIOrus KOHCTPYKLUMOHHBIX MaTepranoB / M.M. Mummux, M.H. Mu-
muHa, C.1O. Acranos. — Muuypunck: Muuypunckuii AV, 2021. — 88 c.

5. Yymuuea JIL.M. Meroauueckue ykaszaHHs 10 WU3YYEHUIO AUCLUIUIMHBI M 3aJaHUs UL
KOHTPOJIbHBIX pabOT CTyJEHTaM OYHOM M 3a04HOM popmbl 00yueHus. Muuypunck: Muuy-
punckuii 'AY, 2020.

7.4 UupopmanuonHsie M uM(ppoBbIe TEXHOJOIMHU (IPOrpaMMHOe odecrie-
YyeHHe, COBPpeMeHHbIe MPo(deccHoOHANbHBbIE 0a3bl JAHHBIX U HH(POPMAaIlUOHHbIE
CIIPABOYHbIE CUCTEMBbI)

VYyeOHas qucuMmiInHa (MOAYJb) PeayCcMaTpUBAET OCBOEHNE HH(POPMALIMOHHBIX U U PO-
BBIX TexHosorui. Peanusanus mu@poBbIX TEXHOJOTMH B 00pa30BaTEIbHOM MPOCTPAHCTBE SIB-
JSieTCsl OJHOW M3 BayKHEHIIMX Iiesiel 00pa3oBaHUsl, TAOIIEH BO3MOKHOCTh pa3BUBaTh KOHKYPEH-
TOCIIOCOOHBIE KauecTBa OOyYaIOIIMXCS KaK OyAyIIMX BBICOKOKBAIN(UIIMPOBAHHBIX CIIEIHAIIH-
CTOB.

[lndpoBble TEXHOIOIUN MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3(P(PEKTHBHOrO pereHus
3aJa4 Npo(ecCUOHANBHOr0, COLUAIBLHOTO, IMYHOCTHOTO XapaKTepa ¢ UCHOIb30BAHUEM pa3Iny-
HBIX BHJIOB KOMMYHHUKAIIMOHHBIX TeXHOJOTHH. OcBoeHue IMU(POBBIX TEXHOJOTUH B pamKax
JAHHOW IUCIMIUINHBI (MOJIYJIsI) OPHEHTHPOBAHO HA CIIOCOOHOCTH 0€301acHO M HaAJIeKalmM 00-
pa3oM MoiIydaTh JOCTYI, YIPABIATh, HHTEIPUPOBATh, OOMEHMBATHCS, OLICHUBATh U CO3]aBaTh
UH(POPMALIMIO C TOMOIIBIO IU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. DopMupoBanue mud-
POBOIl KOMIIETEHTHOCTH NpeArnoaraetT padoTy ¢ JaHHBIMU, BJIaJICHUE HHCTPYMEHTAMU AJIsi KOM-
MYHHKAIIH.

7.4.1 DJ1eKTPOHHO-0UOJINOTEYHAS] CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (oroBop Ha oOka3aHHE YCIyT OT
01.09.2025 Ne 6/u (CeteBast 2JIeKTpOHHAsI OUOIMOTEKA).

2. basza gaHHBIX 3JeKTPOHHBIX MHPOpManmoHHbIX pecypcoB @T'BHY ITHCXB (morosop
o 00ecrneyeHuIo J0CTyMNa K 3J1eKTpoHHBIM HH(popMannoHHbIM pecypcam OI'BHY ITHCXD ye-
pe3 Tepmunan yaanennoro pocryna (TY ®I'BHY LTHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnekrponnoe m3nareabctBo FOPAWT (https://urait.ru/) (1oroBop Ha okazaHue
YCIYT TI0 MPEJOCTaBICHUIO JOCTyna K oOpazoBaTensHoU miatpopme OO0 «DneKTpoHHOE U3aa-
TenbetBo FOPAWTY ot 01.09.2025 Ne 7326).

4. DnexkTpoHHO-OMONMOTeYHas cucteMa «BepHanckuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE UCIOIb30BaHue mpou3BeneHuii ot 26.03.2020 Ne 14/20/25).

5. baza nanueix HOb «HanmonansHast snextponHas oubnuorekay (https://rusneb.ru/)
(moroBop o moakmoueHnu kK HOb u npenocraBnennn nocryna k oosekram HOb ot 02.09.2024
Ne 101/HOb/4712-n).

6. JIoroBOp 0 COTPYIHHUYECTBE TIO OKa3aHUIO OMOIMOTEYHO-UH(DOPMAITMOHHBIX U COIHO-
KyJBTYPHBIX YCIYT TIOJB30BATENSIM YHUBEPCUTETA U3 YKCIIa HHBAIHIOB O 3PCHHIO, CIIa00BH IS~



https://e.lanbook.com/
https://vernadsky-lib.ru
https://rusneb.ru/

IIMX, UHBAJIMJOB JIPYTMX KaTEropuil ¢ OrpaHUYEHHBIM JOCTYIIOM K MH(OpPMALUH, JIUL, UMEI0-
IMX TPYJAHOCTU ¢ yTeHHeM ItockoneyaTHoro Tekcra TOI'BYK «TamboBckast o6nactHas yHU-
BepcanbHas HayyHas Oubmauoreka uMm. A.C. Ilymxkuna» Ounmnan «CrnenuansHas Oubnuoreka s
cinensix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (ZoroBop 0 COTpyJIHHUYECTBE OT
10.10.2024 Ne 0001).

Hus - https://elibrary.ru/

7.4.2. UndopMannoHHbIE CTIPABOYHBIE CHCTEMbI
1. CnpaBounas npaBoBast cucteMa Koncynsrantllotoc (1oroBop nocraBku, aganrtainuu u

conpoBoXACHUS IK3eMIUIsIpoB cucteM Korcynprantllmoc ot 24.02.2025 Ne 12760 /13900/3C).

2. DnexTpoHHBIM nepuoanueckuii cnpaBoyHuk «Cucrema TAPAHT» (norosop Ha yciy-

e 1o conpoBoXkaeHH0 0T 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpemMeHHbIe IPOodeccuoHaATIbHbIE 0a3bI TAHHBIX

1. ba3a maHHBIX HOPMATHBHO-IIPABOBBIX aKTOB MH(MOPMAIMOHHO-00PAa30BaTENBHOM MPO-
rpamMMmbl «PocmeTony (moroBop ot 06.11.2025 Ne 505/2025)
2. baza nannbix Hayunoii snexktponnoii 6ubnuoreku eLIBRARY.RU — poccuiickuii nn-
(hopMaIMOHHO-aHATUTUYECKUN TIOpTal B 0071aCTH HAYyKH, TEXHOJIOTUH, MEAULIMHBI 1 00pa3oBa-

3. [Topran oTKpHITHIX JaHHBIX Poccuiickoii @eneparum - https://data.gov.ru/

4. OrtkpeiTeie naHHble DenepallbHONW  CITyXKOBI

https://rosstat.gov.ru/opendata
5. ACC "Cenbxo3rexauka" (JJoroBop Ne027 ot 30.03.2018 r.).

6. DJEeKTPOHHBIA CHPaBOYHUK KOHCTpyKTopa (JIuuen3moHHsld goroBop Ne2778J1/14-A

or 01.07.2014).

rOCYﬂapCTBeHHOﬁ CTaTUCTHKHU -

7.4.4. J/InlieH3M0HHOE ¥ CBOOOIHO PacIpPoOCTPaHsieMoe MPorpaMMHoe obec-
nevyeHue, B TOM YKcJ/ie 0Te4eCTBEHHOr0 POU3BOICTBA

Ne HaumenoBanue Pa3pabotunk I10 | [locTtynHOCTh Ccbuika Ha Enuneiit | PexBusuTel noarsep-
(mpaBooOnana- | (IMIEH3WOHHOE, | PEECTp POCCHHCKHUX | KIArOLIEro JOKYMEH-
TEIIb) cBoOosHO pac- | mporpamm juit O9BM Ta (IpU HATUYUH)
npoctpansemoe) | u Bl (mpu Hamuaum)
1 Microsoft Microsoft JInmen- - JInuensus
Windows, Corporation 3UOHHOE ot 04.06.2015 Ne
Office 65291651 cpok neit-
Professional cTBUs: OECCPOUHO
2 AHTHUBUpYCHOE AO «JIabo- Jlvnien- https://reestr.digi CyOnuIeH3noH-
nporpamMMmHoe obec- | paropus Kacmep- 3HOHHOE tal.gov.ru/reestr/3665 | me1i norosop ¢ OO0
neuenue Kaspersky CKOT'O» 74/?sphrase id=4151 «Codreke» ot
Endpoint Security mns (Poccus) 65 17.12.2025 Ne 6/H,
Om3Heca CPOK JEHCTBHSL: C
18.12.2025 mo
17.12.2026
3 MoitO¢uc Cran- 000 «Ho- JIuuen- https://reestr.digi KoHnrpaxr ¢
JIApTHBIN - BbIE 00JIaYHbIC 3MOHHOE tal.gov.ru/reestr/3016 000 «Py6uxon»
OducHEI TakeT TEXHOJIOTHUNY 31/?sphrase_id=2698 o1 24.04.2019
Ut pabOTHI C JIOKY- (Poccus) 444 Ne
MEHTAMU U TOYTON 03641000008190000
(myoffice.ru) 12

CPOK JefcTBHs: Oec-
CPOYHO



https://www.tambovlib.ru

4 OducHbIi maker AO «P7» JIuuen- https://reestr.digi Kontpaxr ¢
«P7-Oduc» 3HOHHOE tal.gov.ru/reestr/3066 000 «Codrexcy
(meckromnHas 68/?sphrase 1d=4435 ot 24.10.2023
BEpCHS) 041 Ne

03641000008230000
07
CPOK aefcTBHs: Oec-
CPOYHO
5 OnepairioHHas 00O "ba- Jluuen- https://reestr.digi KoHnrpaxr ¢
cucreMa «Anbt O0- | 3a)IBT CBOOOIHOE 3HOHHOE tal.gov.ru/reestr/3032 000 «Codrexc»
pa3oBaHue» MIPOrpaMMHOE 62/?sphrase_id=4435 ot 24.10.2023
oGecrieuenne" 015 Ne
03641000008230000
07
CpOK JeiicTBus: Oec-
CPOYHO
6 [IporpammHuas AO «AHTH- Jlnuien- https://reestr.digi JIneH3nOHHBIN
cucreMa it ooHapy- | miaruat» (Poc- 3HOHHOE tal.gov.ru/reestr/3033 | morosop ¢ AO «AH-
JKEHUST TEKCTOBBIX cus) 50/?sphrase_id=2698 TUIIJIArAaT) OT
3aMCTBOBAHUI B 186 16.05.2025 Ne 10567,
yUEOHBIX U HAYIHBIX CPOK JIEHCTBUSI: C
paborax «AHTHUILIA- 16.06.2025 no
ruat BY3» 15.06.2026
(https://docs.antiplagia
us.ru)
7 Acrobat Reader Adobe CBoboaHO - -
- IPOCMOTP JIOKY- Systems pacrnpocTpats-
menroB PDF, DjVU emoe
8 Foxit Reader Foxit CBoOonHO - -
- IPOCMOTP JOKY- Corporation pacrnpocTpatsi-
mentoB PDF, DjVU emMoe
9 Kommnac 3D OO0riecTBO € Jluuensuonnoe | https://reestr.digital.go Konrpakr ot
OrpaHHYEeHHOMN v.ru/reestr/302046/?s | 17.06.2014 r. Jluuen-
OTBETCTBEHHO- phrase_id=3128090 3UOHHBINI JOTOBOP
cthio «ACKOH- Ne2778J1/14-A ot
CHUCTEMBI 01.07.2014 r.
IMPOEKTHUPO-
BAHU»
10 | APM Multiphysics, 19 OO0111eCcTBO C Jlmuensnonnoe | https://reestr.digital.go | Jlumensuonnoe co-
OTPaHUYCHHOU v.ru/reestr/306317/?s | rinamenne Ne4799 ot
OTBETCTBEHHO- phrase id=3128111 05.04.2023r.
cThr0 HayuHo-
TEXHUYECKUI
uentp "AIIM"

7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKANINOHHOM ceTn « UHTEp-

HE»

1. CDTOwiki: 6a3a 3nanuii mo mudpooii Tpanchopmaruu https://cdto.wiki/

2. Komnbrorepnas nporpamma «ACT» 17151 TeCTOBOTO KOHTPOJIS 3HAHUM CTYJIEHTOB.
3. IlporpammMma Statistica.
4. http://www .knigafund.ru[3nexTponHslii pecypc] OnekTtponHas Oubnmoreka «Kaura



https://ru.wikipedia.org/wiki/Adobe_Systems
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/

@onm». PoHA IEKTPOHHON OMOIMOTEKH COAEPKUT B MOIHOM foctyrne 34189 kuur yueOHOH u
Hay4YHOW HAINpaBJICHHOCTH.

5. http://www.edu.ru[Onextponnsiii pecypc]. @enepanbhbiii mopran «Poccuiickoe obpa3zo-
BaHUe) — Karajor o0pa3oBaTelIbHbIX HHTEPHET-PECYPCOB € pyOpHKaIieil o cTyneHn o0pa3oBa-
HUSL, IPeIMETHOM 00J1acTH, TUITY U 1ieneBoi ayuTopun. ConepkuT yueOHble MaTepHabl, yueo-
HO — METOJIMYECKUE MaTepHabl, CIPAaBOYHBIC U HOPMATHUBHBIEC IOKYMEHTHI, JICKTPOHHBIE TIEPH-
OJIMYECKUE W3JaHMs, HayuyHble MaTepualbl, IPOrpaMMHbIE MPOAYKTHL. ba3a HaHHBIX BKIIOYaeT
59 542 cceiiku u 1 158 kaTeropuun

7.4.6. llndpoBbie HHCTPYMEHTBI, MIPUMEHsieMbie B 00pa30BaTeJIbHOM IPO-

mecce
1. LMS-mnardgopma Moodle
2. Bwupryansnas qocka Mupo: miro.com
3. Buptyanbnas nocka SBoard https://sboard.online
4. BupryansHas gocka Padlet: https://ru.padlet.com
5. OGnaunsie cepBucsl: Annekc.luck, Obnako Mail.ru
6. Cepsucsl onpocoB: Aumexc ®opmbl, MyQuiz
7. Cepsucsl BuaeocBs3u: Suaekc renemoct, Webinar.ru
8. CepBuc CcOBMECTHOH pabOOTBI HaJ MpoeKTamMH s HeOonpmux rpymm  Trello
http://www.trello.com
7.4.7. llndpoBbie TEXHOJIOIMH, IPUMEHsAEMbIE IIPH U3YYCHUH TUCHMILIH-
HbI
[{udpoble TEXHO- Bunet yueOHOI pabOThI, BBI- Dopmupy- NAK
JIOTUU MOJHSEMbIC C IPUMEHEHHUEM eMbIC KOMITe-
IUPPOBON TEXHOJIOTHHU TEHIMH
1. OO0OsayHple  TEXHO- Jlexmun VYK-1 N-1yk
JIOTUH N2y
U-3yi1
U-4yk.)

8 MarepuajibHO-TeXHUYECKOe o0ecnevyeHne M CIUITUHbI (MOAYJIs1)

Jlnst obGecrieuenust auciuiuinHbl «MatepuanoBenenue» umerotcs:IIpoextop Acer XD
1760D (uuB. Ne 1101045115); Dxpan na mratuBe (uHB. Ne 1101047182); HoytOyk Lenovo
G570 15,6’ (uuB. Ne 410113400037); HaGopsl 1eMOHCTPAITMOHHOTO O0OPYIOBAaHUS U Y4eOHO-
HarsIIHBIX nocoOuit. Cton paboumii mabopatopHsiii(uaB. Ne 1101040325); Ileur mydens-
Hass(nHB. Ne 1101044560); XKamrozu(uus. Ne 1101060385, 1101060386); [Ikad 11t TOKYMEHTOB
(nHB. Ne2101063484, 2101063489); Bubpatop sn.mex. UB 107A(unB. Ne 1101062176); ocka
yueOnast (uaB. Ne 2101043019); Trepmnomep (naB. Ne2101062317), KommbroTep Sinrrise ¢ MOHH-
topoM Samsung (uHB. Ne 2101042502); Ilmorrep HP Designjet 111 Tray Al (umsB.
No2101045306); IlIkad mns noxkymentoB (nHB. Ne2101063483); Cuctemusblii komruiekt: [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), BeHTHIS-
TOp, NaMSATh, KECTKUHN JUCK, KOPIYC, KJIaBuaTypa, Mblib (MHB. Ne 21013400449, 21013400450,
21013400466, 21013400467, 21013400468, 21013400469, 21013400506, 21013400507);
Kommerorep C-200(uuB. Ne 1101044534); Kommberotep P-4(uuB. Ne 1101044536); Ilnorrep
ATHP (unB. Ne 1101044537); 8. Komnbtotrep OLDI 310 KD(unB. Ne 1101044564); locka Ha-
crernast 3-x anementHas J{H-3314(unB. Ne 41013600125); [Tpoekrop Acer XD 1760D (unB. No
1101044562); ®dakc-monem M-1496E (muB. Ne 2101042501); Illkad nns omexasi(uaB. No
2101063476, 2101063480); Ilxad mms moxymentoB (mHB.Ne2101063487, 2101063490,
2101063491); Cucremnsiit komruiekT: [Iporeccop IntelOriginal 1155 LGACeleron G1610 OEM
(2,6/2Mb), Mounutop 20Asus AS MS202D Blak? 1600%*9000,277mm.250cd/m2.MarepuHckas




mwata ASUS P8H61-M LX3 (3.X), BEeHTUJISATOpP, NaMsITh, )KECTKUNA JIUCK, KOPIYC, KJIaBUATypa,
MbItb (MHB. Ne 21013400451, 21013400470); Yrmomep ¢ Horrmycom moaenb 1005 (127)(unB. Ne
21013400714); Illxad mnaboparopusiii (uuB. Nel101040353, 1101040356, 1101040357,
1101040358, 1101040359); [Ipuntep Canon LBR 1120 (unB. Ne1101044523, 1101044524);Ho-
yTOyk(uHB. Ne 1101044561); ITeur MmukpoBosnHoBasi(uHB. Ne 1101060377); PazpaTuuk XonoaHo0M
u ropsiueit Boabsl WBF (unB. Ne4101044561).

KommnbroTepHass TeXHUKa MOJAKIOYEHA B ceTH «VHTepHEeT» M obecreueHa JOCTYIIOM K
OUOC yHuBepcurera.

[IporpamMma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmMu @I'OC BO mo HampaBlieHHIO
noarotoBku 23.03.03 DOkcmuryatanus TPaHCIIOPTHO-TEXHOJOTHUECKUX MAITUH M KOMILUIEKCOB,
YTBEPKIACHHOTO MpUKa3oM MUHHCTEPCTBA HAyKW U BBICIIET0 oOpazoBanusi Poccuiickoit dene-
paumu Ne 916 ot 07 aBrycra 2020 r.

ABTOpI JOICHT Ka(bez[pm CTaHAapTU3anunu, MCTPOJIOTUU U TCXHUYCCKOTO CCPBUCA,

Muning M.M. Ilonnuce

PenienseHt: 3aB. kadenpbl arpOMHKEHEPUH U AJIEKTPOIHEPTEeTUKHU, K.T.H.

T'vpessoB J1.B. Iloanuce

IIporpamma nepepaboraHa 1 A0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu ®I'OC BO.

IIporpamma paccMOTpeHa Ha 3acefaHuu Kadeapsl CTaHAAPTU3ALMUU, METPOJIOTUU U TeX-
HUYECKOro cepBuca, mpotokos Ne 7 ot 30 mapra 2021 r.

ITporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-METOANYECKON KOMUCCUN HHKEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 9 ot 5 anpenst 2021r.

IIporpamma yTBepxk/eHa Ha 3acelaHUM Y4eOHO-METOAMYECKOIO COBETa YHHBEPCHUTETA
npotokoi Ne 8 ot 22 anpens 2021 r.

[Tporpamma nepepaboTaHa u 10MoNIHeHa B cooTBeTcTBUHU ¢ TpeboBaHusimu GPI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceaHuy Kaeapbl CTaHIAPTU3AIMN, METPOJIOTHH U TEXHU-
yeckoro cepsuca. IIporokos Ne 10 ot «12» nronss 2021 r.

[Iporpamma paccMoTpeHa Ha 3aceaHWU y4eOHO-METOJMUECKOW KOMUCCHH WH)XEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 11 ot 15 nrons 2021r.

[Iporpamma yTBepKieHAa Ha 3acedaHWU y4eOHO-METOJUYECKOTO COBETAa YHHBEPCHTETA
npotokoa Nel2 ot 30 utons 2021 r.

[Tporpamma nepepaboTtaHa u JoMoIHEHA B cOOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.

[Iporpamma paccMoTpeHa Ha 3acefaHuy Kaeapbl CTaHIapPTU3AIMN, METPOJIOTHH U TEXHU-
yeckoro cepBuca. IIporokon Ne 7 ot «13» anpensa 2022 r.

[Iporpamma paccMoTpeHa Ha 3aceIaHUU y4eOHO-METOJMUECKOW KOMUCCHH WH)XKEHEPHOTO
uHctutyta ®I'BOY BO Muuypunckuii I'AY, npotokon Ne 7 ot 14 anpens 2022 r.

[Iporpamma yTBepKJe€HAa Ha 3acedaHUU y4eOHO-METOJUYECKOTO COBETAa YHHBEPCHTETA
npoTokosa Ne 8 ot 21 anpensa 2022 r.

[Tporpamma nepepaboTtaHa u JomoiHeHa B cooTBeTcTBUH ¢ TpeboBanusmu GI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceaHuM Kaeapbl CTaHIAPTU3AIMN, METPOJIOTHH U TEXHU-
yeckoro ceppuca. [Iporokos Ne 9 ot «05» utonst 2023 .



[Iporpamma paccMoTpeHa Ha 3aceaHuu y4eOHO-METOJMUECKOM KOMUCCHM WH)KEHEPHOTO
nHctutyTa @I'BOY BO Muuypuncknii ['AY, npotokost Ne 10 ot 19 nrons 2023r.
[Iporpamma yTBepxk/eHa Ha 3acellaHUM Y4eOHO-METOAMYECKOIO COBETa YHHBEpPCHUTETA
potokod Nel0 ot 22 nrons 2023 r.

[Iporpamma nepepaboTaHa U I0MOJHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acelaHuM Kadeaphl CTaHIAPTU3AMH, METPOJIOTHU U TeX-
HH4Yeckoro cepuca. I[Ipotokon Ne 10 ot 13 mas 2024r.
[Iporpamma paccMoTpeHa Ha 3aceaHuu y4eOHO-METOJMUYECKOM KOMUCCHU WH)XEHEPHOTO
unctutyta ®I'BOY BO Muuypunckuit I'AY, npotokon Ne 9 ot 20 mas 2024 r.
[Iporpamma yTBepkae€HAa Ha 3acedaHUU y4eOHO-METOJUYECKOTr0 COBETa YHHUBEPCHUTETa
potokoa Ne 9 ot 23 mas 2024 r.

[Iporpamma mepepaboTana u I0moiHeHa B cooTBeTcTBUH ¢ TpeboBanusmu O@I'OC BO nHa
3aceaHuu Kadeapsl CTaHAapTH3alMK, METPOJIOTUH U TEXHUYECKOTO cepBuca, HpOTokoa Ne 8
ot 7 anpensa 2025 r.

[Iporpamma paccMoTpeHa Ha 3aceaHuu y4eOHO-METOJMUECKOM KOMUCCUU WH)XEHEPHOTO
uHcTuTyTa Muuypunckoro I'AY. IIporokon Ne 8 ot 14 anpens 2025 r.

[Iporpamma yTBepKaeHa pelIeHHEeM Y YeOHO-METOJMUECKOr0 COBETa YHUBEPCUTETA.

[Ipotokon Ne 08 ot 23 ampesnst 2025 1.

[Iporpamma nepepaboTana u nomojiHeHa B cooTBeTcTBUM ¢ TpeboBanusmu GI'OC BO na
3aceaHuu Kadeapbl arpOMHKEHEPUH U AJIEKTPOIHEPTeTUKH, NpoTokos Ne 8 ot 6 anpens 2026
r.

[Iporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-METOAMYECKONH KOMHCCUU MH)KEHEPHOTO
uHcTuTyTa Muypunckoro I'AY. IIporokon Ne 8 ot 13 anpens 2026 r.

[Tporpamma yTBepsKeHa perieHneM Y 4eOHO-METOAMYECKOI0 COBETa YHUBEPCUTETA.

[Tporoxon Ne 7 ot 22 anpenst 2026 r.

Opurunan JOKyMeHTa XpaHUTCS Ha Kadepe arpOuHKXeHEPUU U 3JIEKTPOIHEPTeTHKH.
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