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1. HACHOPT ®OHJAA OHEHOYHBLIX CPEJICTB

B pesynbrare ocBoeHusi yueOHOUW mucturimHbel OIL.05S.MarepuanoBenenue
oOy4Jaronuiicss JoJKeH 00J1a1aTh CASAYIOMUMHI YMEHUSIMU, 3HAHUSIMU, OOIIIUMH U
npodecCHOHANBHBIMU  KOMIETEHIMAMHU, mnpeaycmorpeHHbiMu @I'OC CIIO mno
cienmanbHocT  23.02.06 TexHuyeckas 5SKCIUTyaTtalysl IOJBHXKHOTO COCTaBa
YKEJE3HBIX JIOpOr AJisi 0a30BOro BUAA MOJATOTOBKHU CIEIUATNCTOB CPEIHErO 3BEHA
cpenHero npogeCCHOHATBPHOTO 00pa30BaHMUSI.

OObeKkTaMu KOHTPOJSI U OILICHKHU SBISIFOTCS YMEHUS, 3HaHUS, OO0lue Hu
npodeccoHaTbHBIE KOMIIETEHITUH:

O0beKThI
KOHTPOJIA OO0beKTbl KOHTPOJISI M OLIEHKH
U OLICHKH
Vi Pacnio3naBath 1 ki1accu(uuMpoBaTh KOHCTPYKIIMOHHBIE U CHIPbEBBIEC MATEPUAIIBI
110 BHEITHEMY BUY, TPOUCXO0KICHHUIO, CBOMCTBAM.
V2 OnpenensTb BUAbI KOHCTPYKIIMOHHBIX MAaTEPUAJIOB .
v3 Breibupate MaTepuanbl Ui KOHCTPYKIHMM MO WX HA3HAYEHUI0O W YCIOBUAM
SKCILTyaTaIuu.
Y4 [TpoBOIUTH HCCIIEOBAHUS U UCTIBITAHKS MaTEPHAJIOB.
3aKOHOMEPHOCTH  MPOIIECCOB  KPUCTAUIM3ALMU U CTPYKTYpPOOOpa3oBaHUsA
31 METAJIJIOB U CILIaBOB, YCJOBHS X TEPMOOOPaOOTKH, CLIOCOOBI 3alUThl METAIIJIOB
OT KOPPO3UHU.
32 Knaccudukanuio u cnocoObl MoTydeHHs] KOMIO3UIIMOHHBIX MaTePUAIIOB;
[IpuHtMnBl  BBIOOpAa KOHCTPYKIIMOHHBIX MAaTEpPHAIIOB JJIsi TPUMEHEHHUS B
33 MIPOU3BOJICTBE.
34 CtpoeHue u CBOICTBA METANIOB, METO/IbI UX MCCIICIOBAHUS
[ToHnMaTh CYIIHOCTh M COIMANBHYIO 3HAUMMOCTh CBOEH Oynyiieil mpodeccun,
OK 1. IIPOSIBJIATH K HEW YCTOWYMBBINA MHTEPEC.
Opranu3oBbIBaTh COOCTBEHHYIO NESTEIBHOCTh, BBHIOMPATH THUIIOBBIE METOJIBI H
OK 2. CrocoObI BBITIONHEHUSI MPO(ecCHOHANBHBIX 3a7a4, OICHUBATh WX BBIMOJIHEHHUE H
Ka4yecTBo....
[IpyHMMaTh pelieHus B CTaHJAPTHBIX U HECTAHIAPTHBIX CHUTYaIMsIX U HECTH 3a
OK 3. HHUX OTBETCTBEHHOCTb.
OcymecTBISITh TOWCK W HCMIOJb30BaHUE HWHGOpPMALUUA, HEOOXOAUMOHN JUIs
OK 4. 3(PEeKTUBHOTO BBIMTOJTHEHUS MPOGECCHOHATBHBIX 3a7a4, MPO(PEeCCHOHATEHOTO |
JUYHOCTHOT'O Pa3BUTHSI.
OK 5 Hcnonp3oBath  MHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIE  TEXHOJIOTHH TS
) COBEPIIICHCTBOBAHUS MPO(HECCHOHATBLHOU IS TEIBHOCTH.
OK 6 PabGoTaTh Kak WHAWBUIYaJbHO, TaK M B KOMaHJe, 3(PGEeKTHBHO 00IAThCs C
) KOJUJIETaMH, PYKOBOJICTBOM, IIOTPEOUTEISIMH.
bpath Ha ce0si OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMaH[blI (MOAYMHEHHBIX),
OK 7. | PE3yJIbTaT BBINOJIHEHUS 3a1aHNUM;
OK 8. CaMOCTOATEIHHO OMPEeNeNsITh 3a7aud MPO(PECCHOHAIBHOTO W JTUYHOCTHOTO
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pa3BUTHS, 3aHUMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO IIJIAHUPOBATh M
OCYIIECTBIISITh TIOBBIIIICHHE KBATH(DHUKAITHH.
OpueHTHPOBaThLCS B YCIOBHUSAX YaCTOW CMEHBI TEXHOJIOTHH B MPOQeCcCHOHATHHON
OK9. EeATEeIbHOCTH
K 1.1. | OKCIIyaTupoBaTh NOABHKHOM COCTAB JKEJIE3HBIX JOPOT
K 1.2 [Tpou3BOIUTE TEXHUYECKOE OOCTYXKMBAaHHE M PEMOHT MOJBIKHOTO COCTaBa
"™ | JKeNe3HBIX IOPOT B COOTBETCTBUH C TPEOOBAHUSIMH TEXHOJIOTHYECKUX IPOIIECCOB.
IIK 1.3. | Ob0ecneunBarh 0€30I1aCHOCTD IBUXEHUSA ITOIBUXKHOIO COCTaBa
MK 2.3. | KoHTponupoBars 1 0O11eHMBATh KaYECTBO BBINOJIHAEMBIX paOOT
K 3.1. | ODGOpMIIATE TEXHUYECKYIO U TEXHOJIOTHYECKYIO JIOKYMEHTALHIO
Pa3zpabaTpiBaTh TEXHOJIOTMYECKUE IMPOILECCHI HA PEMOHT OTACIBHBIX JETANCH H
IIK 3.2. | y3/10B NMOABMXXHOTO COCTaBa >KEJIE3HBIX JIOPOT B COOTBETCTBUU C HOPMATHBHOM
JIOKYMEHTalUen

dopmMoif MPOMEKYTOUHOM aTTECTALUU MO YYCOHOW NUCIUIIIIMHE SBJISICTCS

IK3AMEH

2. PE3YJbLTATHI OCBOEHUSA YUYEBHOM JUCIUILJINHBI,
HOVIEKAIIUE ITPOBEPKE

B pesynbrare arrectanuum Mo y4eOHOM IUCHUIUIMHE OCYIIECTBIIAETCS
KOMIUIEKCHAsI TIPOBEpPKa CIEAYIOIIMX YMEHUW W 3HAHUM, a TakkKe JAMHAMUKa
dbopmupoBaHus 00X U NPOo(hecCuOHATBLHBIX KOMIIETEHIIHI:

Pe3ynbTarhl 00y4eHus: yMEHHSI, 3HAHUsI, OOIIHE 1
npo¢ecCuOHAIbHBIE KOMITETCHITHI

dopma KOHTPOJISt
Y OLICHUBAHUS

YMmenus:

V1.

PacnioznaBath u knaccuuuupoBaTh KOHCTPYKIIMOHHBIE
Y CBIPBEBBIE MATEPHAJIBI 110 BHEIIHEMY BU]LY,
IIPOUCXO0KICHHIO, CBOMCTBAM

Onenka 1abopaTopHo-
MPAKTUYECKUX 3aHATUH, COOOIIECHMUS,
YCTHOT'O OIIpOCa, IPE3EHTALNH,
CaMOCTOSITENIbHOI paboThI,
TECTUPOBAHUS.

V2.
OHpe,[[eJ'I}ITB BUJIbI KOHCTPYKIIMOHHBIX MATCPHUAJIOB .

Or1eHKa MPaKTUYECKOTO 3aHSTHS,
YCTHOT'O OTPOCA, CAMOCTOSITENILHOM
paboTHI.

Y-3.
Br16upaTh MaTepuaiibl 17151 KOHCTPYKIU 1O UX
HA3HAYCHMIO U YCIOBUSM JKCIUTyaTalluu

Ouenka 1abopaTopHOi paboTHI,
YCTHOTO OTIPOCa, CAaMOCTOSITEITbHON
paboTHI.

V-4
HpOBO,Z[I/ITB HUCCIICAOBaHUA U UCIIBITAHUA MATCPHUATIOB

OneHka MpakTUYECKOro 3aHATHS,
CaMOCTOSITENIbHOM pabOThI, YCTHOTO
orpoca.

3HaHuA:

3-1

3aKOHOMEPHOCTH MPOIIECCOB KPUCTATUTU3AIUH U
CTPYKTYpOOOpPa30BaHHS METAJLIOB ¥ CIJIABOB, YCIIOBHS
UX TepMOOOPaOOTKH, CIOCOOBI 3AIIUTH METAJUIOB OT
KOPPO3HH.

OreHKa IPaKTHYECKOTO 3aHATHUS

2
YCTHOTO OTIPOCa, CAMOCTOSITEILHOM
paboTHI.

3-2

OneHka yCTHOTO OIpoca,




Knaccudukanuro 1 criocoOs! momydeHus
KOMITO3UITMOHHBIX MATCPHUAJIOB;

CaMOCTOSITEIIbHON PaboTHI,
Ipe3eHTaIMH, pedepara.

3-3
[TpuHIMIB BBIOOpAa KOHCTPYKLIIMOHHBIX MaTepHajIoB
JUIsl IPUMEHEHUS B IPOU3BOJCTBE.

OrneHka NpakTUYECKOro 3aHATHS,
YCTHOTO OTIPOCA, CAMOCTOSITEIHbHON
paboThl, IpEe3eHTALINH,

3HaHue KJIacCH(PHUKAINU, MAPKUPOBKH, CBOICTB, TECTUPOBAHUS.

MIPUMEHEHHNS KOHCTPYKLIMOHHBIX MaTepUaioB

Pa3IMYHOTO MPUMEHEHUS U PALIMOHAIBHBIN BHIOOD X,

UCXOs U3 MOTPEOHOCTEN U YCIOBUIA IKCIITyaTalluu

Jeranei

3-4 OneHka DPaKkTUYECKOIO 3aHATHSA,
CrtpoeHue u cCBOWCTBAa METAJIJIOB, METOJIbI UX nabopaTopHoii  pabOTBI, yCTHOTO
WCCIIEI0BAHMS OIpoca, CaMOCTOSATEIbHONU pabOThI,
3HaHME  3aBHCHUMOCTH  CTPYKTYpbI, CBONCTB M | TECTUPOBAHMS

MNPpUMCHCHHA MCTAJIJIOB U CILIABOB. PaHI/IOHaJIBHBIﬁ
BI)I60p TCXHOJIOTMH UX IMTPOHU3BOJCTBA.

O01mme KOMIEeTeHI M

OK 1.

IIoHMMAaTh CyIIHOCTD U COLMAIBHYIO 3HAYUMOCTh
cBoeit Oynyiiel mpodeccuu, MPosIBIATh K HEH
YCTOWUYMBBIN UHTEPEC.

DKcrepTHOE HAOIIOIEHNE U OIICHKA
Ha MPAKTHYECKUX 3aHATHSIX U
n1abopaTopHbIX paboTax, yCTHBIN
OIIPOC, CaMOCTOSTEIbHAsL Pa0OTa,
3alUTa Mpe3eHTalni, pedepaTos,
COOOILIEHU.

OK 2.

OpFaHI/ISOBBIBaTB CO6CTBCHHYIO JACATCIIbHOCTD,
BLI6I/IpaTI) THUITIOBBIC METOAbI 1 CITOCOOBI BBIIIOTHCHUS
HpO(l)CCCI/IOHaJ'IbeIX 3aJa4, OICHNBATh X BBIIIOJIHCHHC
H Ka4yCCTBO

DKcrepTHOE HAOII0IEHNE U OIICHKA
Ha MPAKTHYECKUX 3aHATHIX U
71a00paTOpHBIX paboTaxX, YCTHBIH
OIIPOC, CaMOCTOSTENIbHAsL PA0OTa,
3alyTa Mpe3eHTalni, pedepaTos,
COOOLICHUH.

OK 3.

[IpuHUMAaTh perieHus B CTaHAAPTHBIX U
HECTaHJAPTHBIX CUTYalUsIX U HECTU 32 HUX
OTBETCTBEHHOCTh

DKcrnepTHOE HAOII0IEHNE U OIICHKA
Ha MPaKTUYECKUX 3aHATHIX U
1abopaTopHbIX paboTax, yCTHBIN
OIIpoC, caMoCTosATeNbHas paboTa,
3alyTa Mpe3eHTalni, pedepaTos,
COOOLICHUH.

OK 4.

OcymiecTBIATh MOUCK U MCII0JIb30BaHHE HHPOPMALINH,
HeoO0xoauMoM /it 3(p(HEKTUBHOTO BBHITIOJTHEHUS
npodecCHOHATBHBIX 33]1a4, MPO(YEeCCHOHAIBHOTO U
JMYHOCTHOTO Pa3BUTHSI.

DKcrnepTHOE HAOII0IEHNE U OIICHKA
Ha MPaKTUYECKUX 3aHATHIX U
n1abopaTopHbIX paboTax, yCTHBIN
OIIpoc, caMoCTosATeNbHas paboTa,
3alyTa Mpe3eHTalni, pedepaTos,
COOOIICHUH.

OK 5.

Hcnons3oBaTh HHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH [IJIs1 COBEPIIIEHCTBOBAHMS
pohecCHOHATEHOM IeATEIEHOCTH

DKcrepTHOE HAOMIOIEHUE U OIICHKA
Ha MPAKTHYECKUX 3aHATHIX U
71a00paTOpHBIX paboTax, YCTHBIH
OTIPOC, CaMOCTOSATENbHAS PaboTa,
3alMTa Npe3eHTalui, pedepaTos,
co00IIeHn

OK 6.

PaboraThk Kak HHIUBUIYaTbHO, TAK U B KOMAH/IE,
a¢(heKkTUBHO 00MIAThCS C KOJUIEraMU, PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.

DKcrepTHOE HAOIIOIEHUE U OIICHKA
Ha MPAKTHYECKUX 3aHATHIX U
nabopaTOpHBIX paboTax,
CaMOCTOSITEeJIbHAs padoTa.




OK 7.

Bpats Ha ce0st OTBETCTBEHHOCTH 32 pabOTy YICHOB
KOMaH/IbI (TIOTYMHECHHBIX ), PE3YJIbTAT BBITIOJTHEHUS
3a1aHUIN

DKcIepTHOE HAOIIOICHHE U OIICHKA
Ha MPAKTHYECKUX 3aHATHIX U
J1a00paTOPHBIX paboTax,
CaMOCTOSITeJIbHAs paboTa.

OK 8.

CaMOCTOSTETBHO ONPEACTATh 3aa9n
po(heCCHOHAILHOTO M TMYHOCTHOT'O Pa3BUTHS,
3aHUMATHCS CaMOOOPa30BaHUEM, OCO3HAHHO
IUTAHUPOBATh U OCYIIIECTBIISATH MOBBIIICHUE
KBTI (DUKAIIH

DKcrepTHOE HAOJII0ICHUE U OLIEHKA
[IPU YCTHOM OITPOCeE,
caMmocCTosTeNIbHas paboTa, 3almra
npe3eHTanuii, pedeparos,
COOOIIIEeHU I

OK 9.
OpueHTHPOBATHCS B YCIOBUSX YAaCTOU CMEHBI
TEXHOJIOTHIl B MpoQecCUOHANBHON 1eATeIbHOCTU

DKcrnepTHOE HAOJII0ICHUE U OLIEHKA
HA MPAaKTHYECKUX 3aHATHIX U
71a00paTOPHBIX paboTax, yCTHHIN
OIIpOC, CaMOCTOATENbHAs PaboTa,
3alMTa Mpe3eHTalni, pedepaTos,
co00IIEeHNH

IIpodeccrnonanbHbie KOMIIETEHIIUA

DKcrepTHOE HAOII0IEHNE U OIICHKA

IIK 1.1.
. Ha MPaKTUYECKHUX 3aHATHAX U
DKCITyaTUpOBaTh MOABMKHOM COCTaB JKEJIE3HBIX JOPOT
71a00paTOPHBIX paboTax.
IIK 1.2. DKCHepTHOE HAOIIOICHUE U OLICHKA

[Tpon3BOAUTH TEXHUUECKOE OOCITYKUBAaHUE U PEMOHT
MIOABUKHOI'O COCTABa JKEJIE3HBIX JOPOr B COOTBETCTBUU
¢ TpeOOBaHUSAMHU TEXHOJIOTMYECKHX IPOIIECCOB.

Ha TPaKTHYECKUX 3aHATHIX U
71a00paTOPHBIX paboTax.

IIK 1.3.
ObecneunBaTh 0€30MACHOCTH ABUKEHUS OIBUKHOTO
cocTaBa

DKcrepTHOE HAOI0IEHNE U OIICHKA
Ha MPaKTUYECKUX 3aHATHIX U
71a00paTOPHBIX paboTax.

IIK 2.3 .
KonTponupoBath 1 OIIEeHUBATh KaU€CTBO BBITIOTHSIEMBIX
pabot

DKcrepTHOE HAOII0IEHUE U OI[eHKa
Ha MPAKTHYECKUX 3aHATHIX
n1a0opaTOpHBIX paboTax.

IIK 3.1.
O opMIIATh TEXHUYECKYIO U TEXHOJIOTHUECKYIO
JIOKYMEHTALUIO

DKkcnepTHOE HAOMIOIEHUE U OI[CHKA
Ha MPAKTHYECKUX 3aHATHIX
n1a0opaTOpHBIX paboTax.

IIK 3.2.

Pa3pabarbiBaTh TEXHOJIOTUYECKHE TIPOIIECCH HA PEMOHT
OTAEJNBHBIX IETAIEH U y3JI0B OJABUKHOIO COCTaBa
JKEJIE3HBIX I0POT B COOTBETCTBUM C HOPMATUBHOM
JIOKYMEHTalUen

DKcrepTHOE HAOII0IEHNE U OIICHKA
Ha MPaKTUYECKUX 3aHATHIX U
mabopaTOPHBIX paboTax.




3.0HEHOYHBIE MATEPUAJIBI 1JI51 IMPOMEXXYTOYHOM
ATTECTAIIMHA ITO YYEBHOU JUCIHHUIIJIMHE

®onn oueHounsix cpeactB (gasee GOC) Mo3BONSET OUEHUTH JTOCTHKEHUS
3aIUIAaHUPOBAHHBIX  pe3yJbTaToB  oOydeHus. OleHKa OCBOCHHUS  Y4eOHOMU
mucuurunabel OI1.05. MartepuanoBenenue npenycMaTpuBaeT ciaeayromue Gopmbl
MPOMEKYTOUYHOMN aTTECTalNU:

CemecTpbl
1 2 3 4 5 6 7 8
Okzamen
9K3AMEH

1. YcaoBus arrecTanMu: arTecTalus MPOBOJIUTCA B opMe dK3amMeHa IO
3aBEPILCHUI0 OCBOCHMS y4e€OHOro Marepuana AUCIHUIUIMHBI U TOJOKUTEIbHBIX
pe3yibpTaTax TEKYLIEro KOHTPOJIS yCIIEBAEMOCTH.

2. Bpemsi arrecramum: Ha TIpoBefeHHe arTectanuu otBogutcs 0,33
ACTPOHOMMYECKOI'0 Yaca Ha Ka)KJ0Tro 00yJaroIierocs, Ha MoarotroBky — 30 MUHYT

3. O0mue ycjJoBHsl OLleHUBAHUS

Ouenka 1Mo MPOMEXKYTOUYHOM aTTeCTalldd HOCUT KOMIUICKCHBIA XapakTep U
BKJIIOYAET B ceOs:
- pe3ynbTaThl IPOXOKACHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH;
- pe3yibTaThl BBIMIOJHEHUS aTTECTAIIMOHHBIX 3alaHUM.

4. Kputepuu OLeHKH.

Ounenka «5», «OTJHYHO» «OTJ.» HCYEPHBIBAIOIINN, TOYHBIA  OTBET,
JIEMOHCTPUPYIOLIWIA  XOpoIllee 3HAHME BOINPOCa, YMEHHE HCIOJIb30BaTh
KPUTUYECKHWE MaTepuayibl ISl apryMEHTAIlMd M CaMOCTOSITEJIbHBIX BBIBOJIOB;
CBOOOJIHOE BIJIQJICHUE HAy4YHOM TEPMHMHOJIOTHEH; yMEHHE H3jaraTb Marepuai
IIOCJICIOBATEILHO, JeaTh O00OIICHHS 1 BBIBOIBI.

Ouenka «4», «X0OpoII0», «XOpP.» OTBET, OOHAPYKHUBAIOIIUNA XOpOIIee
3HaHWE W TIOHMMaHHWE Y4YeOHOro maTepuajia, YMEHHE aHaJIU3UpPOBATh, MPUBOIS
MpPUMEPHI; YMEHUE U3JlaraTh MaTepuall MOCJIEeA0BaTEIbHO U rpaMOTHO. B oTBeTe
MOXET OBITh HEIOCTAaTOYHO IIOJHO pa3BepHyTa apryMeHTaIrusi, BO3MOXKHBI
OTJICJIbHBIC HEIOCTAaTKH B (DOPMYIMPOBKE BBIBOJOB; JOIYCKAIOTCS OTIEIbHbIC
MOTPEIIHOCTH B PEUH.

Ouenka 3 «yA0BJIE€TBOPUTEIbHO», «YA0BJL» OTBET, B KOTOPOM Marepuall
PaCKpBIT B OCHOBHOM IMPaBWJIbHO, HO CXEMATUYHO WJIM HEJIOCTATOYHO IOJIHO, C
OTKJIOHEHMSIMH OT IIOCJICAOBATSIBHOCTH M3JIOXKEHHSA. HeT ImomHOIeHHBIX




000OIIeHNT ¥ BBIBOJOB; JOMYIIEHb OIIMOKH B pPEYeBOM O(OPMIICHUH
BBICKa3bIBAHUSI.

OneHka 2 «HeyAOBJIETBOPUTEIbHO». «HEYA.» OTBET OOHApPY>KUBAET
HE3HaHWE MaTepuaja U HEYMEHHE €ro aHaJU3UpoBaTh, B OTBETE OTCYTCTBYIOT
IOpUMEpbl; HapylleHa JIOTUKa B M3JI0KEHUH MaTephayia, HET HEOOXOIUMBIX
0000111eHU1 U BBIBOJOB; HEJOCTATOYHO C(HOPMHUPOBAHBI HABBIKM YCTHOM PEYH.

5. [lepeueHb BONPOCOB M 3aJjaHUH /1)1l IPOBEAEHHsI IK3aMeHa

1. OcHoBHBIE (PU3NYECKUE U TEXHOJOTUYECKUE CBOMCTBA METAJIIIOB.

2. llepeuncnuTbh OCHOBHBIE MEXAHUYECKHE CBOMCTBA METAIOB. [10SICHUTB
MOPSIAOK UCIIBITAHUS Ha IPOYHOCTH IIPU PACTSAKEHUH.

3. Ilepeuncinuth OCHOBHBIE MEXAHUYECKHUE CBOMCTBA METAILIOB. [10ACHUTH
IIOPSZOK UCIIBITaHUS Ha TBEPAOCTH 10 MeToAaM bpuHeins u Poksesua.

4. llepednclINTh OCHOBHBIE TEXHOJIOTHUYECKHE CBOMCTBA METAIIOB. [10ACHUTH
MOPSAOK MCIIBITAHUS HA YIAPHYIO BS3KOCTb.

5. Ctpoenue MeTamuioB. TUIBl KPUCTAIUIMYECKUX PEMIETOK U UX OCHOBHBIE
ne(EKTHI.

6. AJUIOTPONHS METAJUIOB. THIIBI KPUCTAJUIMYECKUX PEIIETOK M UX OCHOBHBIC
ne(EKTHI.

7. Amnotponus metamuioB. [IoHsTHE 0 NEPBUYHON U BTOPUYHOU
KPUCTaJUIM3alliN, KPUBBIX HATPEBA U OXJIAXKICHUS.

Kese3oyriepoaucrsie U JIETHPOBAHHBIE CILJIABBI

8. /lmarpaMMmBbl COCTOSIHUSA CILIABOB. XapaKTEpPHbIE JIUHUU U TOUKHU.

9. CTpyKTypHBIE COCTABIIAIOLINE JKEIE30yTIEPOIUCTBIX CIIIABOB U UX
XapaKkTepHbIE CBOMCTBA.

10. OnmcaTpe IpoLEecChl NPOUCXOIAIIUE B YIIEPOAUCTBIX CTAJSX ITPU UX
HarpeBe U OXJIAXJICHUU 10 JuarpaMme cocTosiHue cruiaBoB Fe-C.

11. OnmcaTp IpOLECCH MPOUCXOASIINE B YyTYHAX IIPU UX HATPEBE U
OXJIAKICHHE IO TUarpaMMe cocTosiHus craBoB Fe-C.

12. IlepeuncanuTh OCHOBHBIE BUBI YyTYHOB. [I0CHUTH TEXHOJIOTUIO UX
ITOJTYYEHHUsI, MAPKUPOBKY, XapaKTEPHBIE CBOWCTBA U IPUMEHEHHUE.

13. JlaTh Knaccu(pUKALMIO CTAJIEH MO COJIEPKAHUIO YIIEPOa, NOSICHUTh X
XapaKTEepHbIE CBOKMCTBA U IPUMEHEHHE.

14. JlaTh KIacCU(PUKAIMIO CTAJICH 110 XUMHYECKOMY COCTaBYy U CIIOCO0Y
PACKUCIICHUS.

15. Jlatpb kiaccudukanuio cranei mo HazHadyeHuto. [10sicCHUT, OCHOBHBIE
IIPUHIIUIIBI MAPKUPOBKHU CTAJIEH. .

16. IlepeyucnuTh OCHOBHBIE BUJIBI YYT'YHOB. I [0SICHUTH TEXHOIOTHIO UX
IIOJIyYEHHUsI, MAPKHUPOBKY, XapaKTEpHbIE CBOMCTBA U IPUMEHEHHE.

17. IlepeuucnuTbh OCHOBHBIE BUABI T€PMOOOPaOOTKH cTanei. [loscHuth nenu
U XapaKTepHBIE Ollepaluu TEpMOOOpadOTKH.

18.  Oxur u HOpManu3auus ctanu. [lopsaIok UX BBIOTHEHHUS.

19. 3akanka ctanu. CTpyKTypa MapTeHcUTa U ero cBorcTBa. [ToHsaTus o

3aKaJIMBACMOCTH U IPOKAINBACMOCTH CTAJIM.
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20. Otmyck ctanu. Buasl oTiycka ux 1eib, NOJy4aeMble CTPYKTYpbI CTalu U
UX XapaKTEPHbIE CBOMCTBA.

21. TloBepxHOCTHas 3aKaJIKa TEXHOJIOTHUS €€ BBIIIOJIHEHUS U MPECIIETyEMbIE
LETIN.

22. TlosicHUTH OCHOBHBIE BUJIbI XUMUKOTEPMUYECKONH 00paOOTKH CTaJIH.

CiaBbl IBETHBIX METAJLJIOB

23. CnuaBel Ha OCHOBE Meau. IX OCHOBHBIE BU/IbI, CBOMCTBA U MPUHIIUI
MapKHUPOBKHU.

24. CmaBbl Ha OCHOBE aTFOMUHUA. VIX OCHOBHBIE BU/IbI, CBOWCTBA U MPUHITUTI
MapKHUPOBKHU.

25.  AHTHUGPUKIMOHHBIC CIUIAaBHI. X OCHOBHBIC BUIBI, CTPYKTYpa, CBOWCTBA U
IIPUMEHECHHUE.

Cnoco0b1 00padoTKH MEeTALIIOB

26. JlutenHOe Npor3BOACTBO. MeTailibl IPUMEHSEMBIE JJISl JIUThSL.

27.  OO6paboTka MeTayJIoOB naBieHueM. [lepedncinuTb OCHOBHBIE BUIbI
00paboTKH JTaBICHUEM

28. (Capka metaiuioB. [lepeunciuTh OCHOBHBIE BUBI SJIEKTPO- U TA30CBAPKU
METasUIoB (C KPaTKUM IOSICHEHUEM).

29. TlasHue MeTaioB, MPUMEHSIEMBbIE (IIFOCHI, TPUIIOH .

30. IlepeuncnuTh OCHOBHBIC BUJIbI OOPAOOTKHA METAJUIOB PE3aHUEM,
MIPUMEHSAEMBIE UHCTPYMEHTHI.

31.  OrnenouHble onepanuy METALI000Pa0OTKHU: XOHUHTOBAaHHUE,
cyneppUHUILIUPOBAHNE, PUTHUPKA.

DJIEKTPOU30JIAIMOHHbIE MAaTEePHUAJIbI

32. Buabl IUAJIEKTPUKOB, BUALI U HA3HAYCHHUE.

33.  OCHOBHBIE XapaKTEPUCTUKHU AUIIEKTPUKOB.

34. OCHOBHBIE TEIJIOBBIC U (PUZUKO-XUMUYECKHUE CBONCTBA JUIJICKTPUKOB.

35. T'azoo0pasnbie quanekTpuku. Mx ocHoBHbIie BUabL. [loHsTHE O TTpOoOOE/
Kuakue qusneKTpuku, X NpUMEHEHUE.

36. Teepaerouue TUAIEKTPUKHU.

37. DraexTpoTexHUYECKHe Oymaru, KapToHbl. TeKkcTUibHbIE MaTepuaibl. Mx
OCHOBHBIE XaPAKTEPUCTUKU U IIPUMEHECHHUE.

38. DIIEKTPOTEXHUYECKUE IIACTMACCHI U pe3uHbl. 11X cocTaB, BUJIbl, OCHOBHBIE
XapaKTEPUCTUKHN U TPUMEHEHHUE.

39. DIEKTPOXMMHUUYECKOE CTEKJIO, CII0/a, Kepamuka. Mx cocta, BUIBI,
OCHOBHBIE€ XapAKTEPUCTUKHU U MPUMEHECHHUE. .

IIpoBoaHMKOBBIE, OJYNIPOBOIHNKOBbIC, MATHUTHbIE MATEPHAJIBI,
KalejibHAs POAYKUIMS

40. IIpoBOAHUKOBBIE MaTEpPUAIIbI U UX CIUIaBbl. OCHOBHBIE XapaKTEPUCTUKHU U
IIPUMEHECHHUE.

41. TIpoBOJHUKOBBIE CIUIABBI BEICOKOTO CONPOTUBIIEHUS. OCHOBHBIE
XapaKTEPUCTUKH U TPUMEHEHHUE.

42. TIpoBogHUKOBASI M€/b, €€ OCHOBHBIE IMapaMETPhl, MApPKH U 00JIaCTh
IIPUMEHEHUS.
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43. IlomynpoBOIHHUKOBBIE MaTepuansl. FIX Buabl. Y 1eapHOE CONPOTUBICHUE U
3aBUCUMOCTH OT Pa3IMYHbIX (PAKTOPOB.

44, MeTaoKepaMU4eCKUE U JIEKTPOYTOJIbHBIE TPOBOIHUKOBBIE U3ENHS,
TEXHOJIOTHS U3TOTOBJICHUS U 00JIACTh TIPUMEHEHHS.

45. MarHuTOMSTKHE U MAarHUTOTBEPAbIE MaTepualibl. MIX XapakTepHble
CBOMCTBa, OCHOBHBIE BUIbl U IPUMEHEHUE.

46. IlepeuncnuTh OCHOBHBIE BUbI IPOBOOB U CUJIOBBIX KaOenen. [1osicHUTD
KOHCTPYKLHIO.

[HosmMepsl 4 MJIACTMACCHI

47. TlommmMepsl, UX MOJy4EHUE U XapaAKTEPHBIE CBOKCTBA.

48. TlmacTmaccel, MX COCTaB, OCHOBHBIE BUbI U IPUMEHEHNE.

Tomiuso

49. KapOropatopHoe TOILIMBO, MPEAbIBIsIEMbIe eMy TpeOoBaHus. OKTaHOBOE
YHUCJI0, €r0 CMBICIL,.

50. Torumgo mis JABC, ero monydenue u kinaccudukanus. J{u3enbHoe TOIIIMBO,
peabIBICHUs K HeMy TpeboBanus. LleTaHoBoe uncno, ero cmeici. [puniun
MAapKHUPOBKHU TA3TOILIMBA.

MuHepaJjibHbIE Macia

51. IlonyuyeHue MUHEPAJIbHBIX CMA304YHbIX Macen. X OCHOBHbIE CBOMCTBA,
BUJIBI ¥ 00s1acTh nipuMeHeHus. [Ipucaaku. Perunupanus macenn.

IlnacTu4yHbIe CMa3KH

52. IInactuunbie cmaszku. Mx monydenue, coctaB, OCHOBHBIE CBOMCTBA.
[Ipucanku. KoHTposb KauecTBa CMa3KH.

3amMTHBIC NOKPBHITHA

53. Buapl 3alIMTHBIX MOKPBITUH IS METAJUIMYECKUX TTOBEPXHOCTEM.
Knaccuduxariys 1akoKpacOYHbIX MOKPHITUN U TEXHOJIOTHSI UX HAHECEHHUS.

BapuanTsl 3a1aHuil 1151 IPOBEACHUS IK3aMEHa

Bapuant - 1

3aoanue 1. JlaTh kiaccuukaiyio ctaieil no HazHaueHuto. [10SICHUTh OCHOBHBIE
MPUHLUINBl MapKUPOBKUA HHCTPYMEHTAIBHBIX CTaJICH.

3aoanue 2. Ilnactuunple cMa3ku. VX mojydeHue, cocTaB, OCHOBHBIE CBOWCTBA.
[Ipucaaku U KOHTPOJIb KAYECTBA CMA3KHU.

3aoanue 3 BriOpaTh NPOBOAHUKOBBIN MaTepuad U AUDJICKTPUK MO yACITbHOMY
comporusienno: 10% 10 7; 10'%; 10* 107 (om'm)

Bapuant — 2

3aoanue 1. IlepeuncanTh OCHOBHBIC MEXaHMYECKHUE CBOMCTBA METAILJIOB.
[TosscCHUTB TIOPSIIOK UCTIBITAHUS HA IPOYHOCTH MIPU PACTSIKEHUH.

3aoanue 2. Tonnmuso aiist JIBC, ero nonydenue u kinaccudukanus. J(uzeapHoe
TOIUJIMBO, IPEAbSIBIICHUS K HeMy TpeboBaHus. LleTaHOBOE UMCIIO, €T0 CMBICT.
[IpyuHIMT MApKUPOBKHU JU3TOILIMBA.

3aoanue 3 Pacmmdporats: 9XB; KY 55-4.

11



Bapuanr — 3

1. 3aodanue 1. llepeurcinTh OCHOBHBIE MEXaHUYECKHE CBOMCTBA METAJLIOB.
[TosicHUTB MOPSAIOK UCTIBITAHUS HA TBEPAOCTH N0 MeTojaM bpuneris u Poksea.

3aoanue 2. 3akanka cranu. CTpyKTypa MapTEHCHUTa U €r0 CBOMCTBA.

3aoanue 3 OnupenennuTh FIEKTPUUYCCKYIO IPOYHOCTH audjiekTprka Enp npu Unp
=36 kBu h=1,5mMm.

Bapuant — 4

3aoanue 1. IlepeuncanTb OCHOBHBIC TEXHOJIOTHYECKUE CBOMCTBA METAIIIOB.
[TosicHUTB TTOPSTOK UCTIBITAHUS HA YIAPHYIO BA3KOCTb.

3aoanue 2. DNEKTPOTEXHUYECKUE IIACTMACChl M pe3uHbl. X cocTaBa, BHIIHI,
OCHOBHBIE XapaKTEPUCTUKH U IPUMEHEHUE.

3aoanue 3 BpiOpaTh NPOBOJHUKOBBIA MaTepHal U AUDJIEKTPUK MO yAECIbHOMY
COIIPOTHUBIICHUIO: 10% 10 % 10" 106; 107 (OMm M)

Bapuant — 5

3aoanue 1. Ctpoenue MeTauioB. TUMBI KPUCTATUIMUECKUX PEIIETOK U UX
OCHOBHBIE J€(EKThI

3aoanue 2. DNEKTPOTEXHUYECKUE KapTOHbI. TeKCTUIbHBIE MaTepuaibl. Ux
OCHOBHBIE XapaKTEPUCTUKH U IPUMEHEHUE.

3aoanue 3. PacmdpoBats: 12XH2; V13A

Bapuanrt — 6

3aoanue 1. Annorponus MmetayioB. [loHsTHE O IEPBUYHON U BTOPUYHOM
KPUCTAIT3AI[MH, KPUBBIX HArPeBa U OXJIKICHHUS

3aoanue 2. CBapka metauioB. [lepednciuTh OCHOBHBIE BUIbI

3aoanue 3. Onpenenuth NpoObUBHOE HaNpsbKeHHe AudekTpuka Ump, eciou E mp

kB
=25 —:h=1.2mm
MM
Bapuant — 7/
3aoanue 1. lnarpaMMbl COCTOSIHUS CIIJIABOB. XapaKTEePHbIE TUHUU U TOYKHU.
3aoanue 2. CninaBbl Ha OCHOBE Meau. VIX OCHOBHBIC BU/IbI, CBOMCTBA W MPUHITUIT

MapKHUPOBKH.
3aoanue 3 Pacmudponatb: KU 45 -7; 40XDA

Bapuanr — 8
3aoanue 1. IlepedncIuTh OCHOBHBIC BUABI YyT'YHOB. [I0SICHUTH TEXHOJIOTHIO UX
MOJIYYCHUS, MAPKUPOBKY, XapaKTEPHbIC CBOMCTBA U TPUMEHEHUE.
3aoanue 2. OCHOBHBIE XapaKTEPUCTUKH TUIICKTPUKOB
3aoanue 3 Pacumdponats: KU 45-7: 18XT

Bapuant -9
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3aoanue 1. Onucath NPOLECCHI, IPOUCXOIAIIUE B YIIAEPOJUCTBIX CTAISAX MPU UX
HarpeBe U OXJIAKJICHUH 10 JuarpaMMe cocTosinue cruiaBoB Fe-C.

3aoanue 2. Kunkue AUdICKTPUKH, UX IPUMEHEHUE.

3aoanue 3 BpiOpaTh MPOBOJAHUKOBBIA MaTepUal U JAUICKTPUK IO YACITHBHOMY
COTIPOTHUBJICHUIO: 10'3; 10> 1015; 106; 198 (Om-m)

Bapuant — 10

3aoanue 1. CTpyKTypHBIE COCTABIISIONIUE KEIE30yTICPOAUCTHIX CILUIABOB U UX
XapaKTEepHbIEC CBOKCTBA.

3aoanue 2. TBepaeoUMe TUIIEKTPUKH.

3aoanue 3 Pacumdposats: KU 33-8; bpAX 9-4.

Bapuant — 11

3adanue I. OnucaTth NpOLECCHl, MPOUCXOAAIIUE B UyTyHAaX IIPU UX HArpPEBe U
OXJIAKICHHE 10 TUarpaMMe cocTosiHus criaBoB Fe-C.

3adanue 2. DNEKTPOXUMHUUECKOE CTEKJIO, CI0Ja, kepaMuka. VX cocTtas, BUJIBI,
OCHOBHBIE XaPAaKTEPUCTUKH U IIPUMEHEHHE.

3aoanue 3 E np = 25 ﬁ; Unp= 21 xB. Onpeaenuts HEOOXOAUMYIO TOJNIIUHY
MM

CJIOA AUDJICKTPHKA.

Bapuant — 12

3aoanue 1. TepmoobpaboTka ctaneit. [loscHUTH 1€/ U TepEeYUCIUTh OCHOBHBIC
BUJIBI TEPMOOOPAOOTKH.

3aoanue 2. TBepaCIOMINE AUIICKTPUKH.

3aoanue 3 Pacummdporats: AJl 25; bp C30.

Bapuanrt — 13

3aoanue 1. OTxur u HopManu3auus craiu. [IopsIoK UX BBIMOIHEHMUS.

3aoanue 2. IlepeuncanTs OCHOBHBIE BUAbI IPOBOJOB U CUJIOBBIX KaOeleu.
[ToACHUTH KOHCTPYKLHIO.

3aoanue 3 Pacmmudponats: 40 X; XB 4.

Bapuant — 14

3adanue 1. Otiryck ctanu. Buasl oTiycka X 1elb, MOJIy4aeMble CTPYKTYPbI
CTaJIi ¥ UX XapaKTEepHbIE CBOWCTBA.

3aoanue 2. JluteitHOE POU3BOJICTBO.

3aoanue 3 Pacmmdponats: JI68; S0T.

Bapuant — 15

3aoanue 1. CrimaBel Ha OCHOBE aTlOMHUHUS. VX OCHOBHBIC BHIbI, CBOMCTBA U
TIPUHITUTT MapPKUPOBKH.

3aoanue 2. T'a3000pa3Hble AUAIEKTPUKHU. VIX OCHOBHBIE BHUJIBI, dJIEKTPUYECKAS
MIPOYHOCTH M MpuMeHeHue. [lousaTue o nmpoboe.
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3aoanue 3 Pacmmdposats: 9XB; 601

Bapuant — 16

3aoanue 1. O6paboTKa METAJUIOB AaBieHUEM. [lepeunciinTe OCHOBHBIE BU/IbI
00paboTKH JIaBICHUEM

3adanue 2. 1lpoBOIHUKOBBIE MaTepuayJbl M HMX CIulaBbl. OCHOBHBIE
XapaKTePUCTHKU U IPUMEHEHHE.

3aoanue 3 OnpenenuTs 3IEKTPUUYECKYI0 HNPOYHOCTh AMAIeKTpuka Emp, eciau
Ump =24 kB, h= 0,8 mm.

Bapuant — 17

3aoanue 1. lasgHre MeTaII0B, MPUMEHSEMbIE (DITFOCHI, IPUTION.
3adanue 2. Buipl IU3NEKTPUKOB, BUJbl U HA3HAUYECHHUE.
3aoanue 3 Pacmudposats: JI90; CY 30.

Bapuant — 18

3aoanue 1. J1aTh knaccudUKaIUIO CTaJIeH MO COACPIKAHUIO YIIIEPOia, TOSICHUTh
WX XapaKTepHbIE CBOWCTBA U MPUMEHEHUE.

3aoanue 2. [IpoBOTHUKOBBIE CILJIABBI BEICOKOTO COMPOTUBIICHUS. OCHOBHBIE

XapaKTEPUCTHKU U IPUMCHCHHE.
3aoanue 3 Pacmdponats: JIA 77-2; CU 45.

Bapuanr — 19

3aoanue 1. JlaTh kiaccuukayio ctaieil no HazHaueHuto. [10SICHUTh OCHOBHBIC
MPUHIUIBI MADKUPOBKU CTAJICH.

3aoanue 2. AnTudpuUKIMOHHBIE CIUIaBbl. MIX OCHOBHBIE BHUIBI, CBONCTBA M

IIPUMCHCHUE.
3aoanue 3 Pacmdponats: CU 35; 9XBI

Bapuant — 20

3aoanue 1. [lepednciuTh OCHOBHBIE BUIBI OOPAOOTKH METAIIJIOB pEe3aHUEM,
IPUMEHSEMbIE HHCTPYMEHTHI.

3aoanue 2. IInacTMacchl, UX COCTaB, OCHOBHBIE BUbI U TPUMEHEHUE.

3aoanue 3 OrnpenenuTb MUHUMAIBHYIO TOJIIUHY JTUAJIEKTPHUKA, €CIIU €ro

KB
anekTpuueckas npouHocts E mp = 25 —, a npobusHoe Hanpsbkenue Unp= 30
MM

kB.

Bapuant — 21
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3aoanue 1. llepednciiuTb OCHOBHBIE BU/Ibl YYT'YHOB. [I0SICHUTD TEXHOJOTHIO HX
NOJy4EeHHUsI, MApKUPOBKY, XapaKTEepPHbIE CBOMCTBA U IPUMEHEHHE.

3aodanue 2. KapOropaTOpHOE TOIUIMBO, HpPEIbSABISEMbIE €My TpeOOBaHUS.
OKTaHOBOE YHCIIO, €r0 CMBICI.

3aoanue 3 Pacmiudposats: bp AMu 9-2; 30 XT'C.

Bapuant — 22

3aoanue 1. Jlath xmaccuduKaIumio cTajaeii mo Ha3HAYCHHUIO U CTIOCO0Y
PaCKUCIICHUS.

3aoanue 2. )Kunkue TU3IEKTPUKH, UX IPUMEHEHHE.

3aoanue 3 Pacumdposars: P9DS: bp OLIC 4-4-2,5

Bapuanr — 23
3adanue 1. JlaTh KIaccupUKaUIO CTaJIel O coAepkKaHuio yriepoa. [loscHuTh
WX XapaKTepHbIE CBOWCTBA U MPUMEHEHUE.
3aoanue 2 Tlasaue metawioB. [IpumeHsieMble (IIrOCHI.
3aoanue 3 Pacmudposats: BCt 2 km; JIA 67-2,5.

Bapuanrt — 24

3adanue 1. llepedncianTb OCHOBHBIE BUABI TEPMOOOPaOOTKH cTaiu. [losicHUTS
eI U XapaKTepHbIE Onepaluu TepMOoOpabOTKH.

3aoanue 2. DIEKTpOTEXHHYECKHME OymMarn M KapToHbl. MX OCHOBHBIE
XapaKTePUCTHKHU U IPUMEHECHHE.

3aoanue 3 Pactmmdponats: 15 km; XBI'.

Bapuanr — 25

3aoanue 1. OCHOBHBIE (PU3UYECKHUE U TEXHOJIOTHUYECKHE CBOMCTBA METAJIIOB.

3aoanue 2. [loBepXHOCTHAS 3aKajKa TEXHOJIOTUS €€ BBHITTOJIHEHUS U
npeciielyeMbIe LIeTH.

3aoanue 3 PacmmudpoBats: Y 13A; 15X 0.
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duina QpeaepanbHOro rocyIapcTBeHHOro 0I01KeTHOr0 00Pa30BaTEIbLHOI0
yuYpesKIeHHsl BbICHIEro 00pa3oBaHusi
«IleTepOYPIrCcKH roCyIapCTBEHHBIH YHUBEPCUTET NMYyTeH COO0IIeHHS
HNmnepaTopa Auexkcanapa |» B r.Pa3ann

PaccmoTpeHo 1ukinoBoit YTBepxkaaro:

. Ixzamenayuonnwvit ounem Ne 20 3am. gupekropa mo YMP
Komueenen crernuainbHOCcTh 23.02.06 0.A.Jlenosa
06]_uer[p0q)ech/IOHaHLHLIX Texuuueckas OKCILTyaTallkud NOABUXKHOT'O

COCTaBa KeJIE3HbIX 10pPOT « » 20 r
€CTECTBEHHO-HAYYHBIX U Ipynma 3T 211
MaTeMaTUYECKUX DK3aMeH IO JUCHOUITIINHE
OI1.05.MarepuanoBeeHue
AUCLHILIHH 20 -20 YaeOHBIHA To1
M.A.OrueBa
«__» 20 r

3aganue 1. OcHOBHBIE (DU3UYECKUE U TEXHOJIOTHYECKHE CBONCTBA METAIIIOB.

3aganue 2. [lToBepXxHOCTHAs 3aKajka TEXHOJOTHS €€ BBIIIOJIHEHUS U
IIPECIIEAYEMBIE LIEIIH.

3ananue 3 PacumdpoBats: Y 13A; 15X .

IIpenonasarenb

6.Pexomenayemas jauteparypa Ajsi pa3padoTKH OLEHOYHBIX CPeACTB H
MOArOTOBKH 00YYAIOIIMXCH K IK3aMEHY:

OCHOBHBbIE HCTOYHUKH
1. Bnacosa 1.JI. MaTtepuanosenenue (JaeKTPpOHHBII pecypc): yueo.
nocobue. — M.: ®I'BOY «YuebHo-MeToAMUECKUH IIEHTP 1O 00pa30BaHUIO HA
YKEJIe3HOJOPOKHOM TpaHcnopTe», 2016. — 129 c. — Pexxum gocryna:
http://library.miit.ru/2014books/pdf/%D0%92%D0%BB%D0%B0%D1%81%
D0%BE%D0%B2%D0%B0/pdf

JIOTOTHUTEIbHbIE HCTOYHUKHT

1. Yymauenxko FO.T. MarepuanoBenenune u ciecaproe aeno: yaeonuk./ 0. T.
Yymauenko, I'.B. Uymauenko. -2-e uza., crep. — M.: KHOPYC, 2016. — 294c.
(Cpennee npd. o6pazoBanue)
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