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Pabouass mporpamma IUCIUIUIMHBI «MarepualoBeJeHIE» COCTaBICHa B COOTBETCTBHH C
TpeOoBanusiMu  DefepanbHOrO0 TOCYAApCTBEHHOTO 00pa3oBaTENbHOTO CTaHAApPTa  BBICLIETO
oOpa3oBaHus, yTBepkIaeHHOro Ilpukazom MmuHHcTEepcTBa 00pa3oBaHus W Hayku Poccuiickoit
Oenepannu 20.10.2015 1. Ne 1172. PaGouas mporpamMma mpeaHa3HadyeHa i IMOJATOTOBKH
OakanaBpa no HampaieHuio 35.03.06 Arpoun:keHepus, npodpuwib - IJIEKTPOOOOPyAOBaHUE U
3J1eKTPOTEXHOJIOTHH.

Hacrosimas pabovas mporpaMma AMCHUIUIMHBI COCTaBJIEHA B paMKaxX OCHOBHOM
npodeccuonaibHON oOpazoBarenbHol porpammsel (OITOIT) u yuntsiBaeT 0COOCHHOCTH 00yUeHUS
IpY UHKJIIO3UBHOM 00pa30BaHMH JIUL C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHE 3710poBbsi (OB3) n
MHBAJIH/IOB.

CocraButens — K.I.H., JOUEHT Kadeapsl «TexHomorus u OpraHusanus TEXHHYECKOIO
cepBuca» noueHT Oneitnuk H.U.

Pabouass mporpamma AWCHMIUIUHBI OOCYXJeHa Ha 3acedanwu Kadeapbl «TexHONOTHS H
OpraHu3alMs TEXHUYECKOTO CEPBUCA»

« 3 » mapta 2017 r. (mpotokon Ne 8 ).
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PaGouas mporpamma TUCIUTUIMHBI 0T00peHA METOIMYECKOW KOMUCCHEH (aKylIbTeTa
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« 6 » mapta 2017 1. (mpotokon Ne 8 ).
[Ipencenarens METOMIECKONH KOMHCCHU

(baxyabTeTa 3204HOT0 O0YUYEHH, //// / A.H. Ko3nos
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1.1 Ienb 1 3a7a4u JUCHUTLIHHBI

1.2 [TnanupyemMble pe3ynbTaThl O0YYCHHS 110 TUCIIUTUTHHE
(moka3zarenu cOPMHUPOBAHHOCTH KOMITETECHIIH )

Mecto aucuumiunsel B ctpykrype OITOIT

O0beM TUCIHUIUIMHBI U BUBI YI€OHOH PabOTHI

3.1. Pacnpenenenne o0bemMa AUCUUIUIMHBI IO BUAAM y4eOHOM
paboThI

3.2. Pacnpenenenne yueOHOro BpeMeHH 110 pasjiesiaM | TeMaM

CtpyKTypa 1 coepKaHue TUCIUTUINHBI

4.1. Coneprxkanue TUCIUILTAHBI

4.2, ConeprkaHue JTEeKITUi

4.3. Copneprxanue 1a00paTOPHBIX 3aHATUN

4.4. Conepkanue MPaKTUYECKUX 3aHATHH

4.5. Bunb! u comepkaHre caMOCTOSTEIIEHON pa0OThI 00YJIArOIIHXCS

Y4eOHo-MeToAuYeCKOe 00ecTIeYeHe CaMOCTOATEILHONU PaboThI
00yJaromuXxcs Mo AUCIUTUTHHE

@OoH/1 OLIEHOYHBIX CPEJCTB ISl MPOBEACHUS IPOMEKYTOUHOM aTTECTalluU
00yJaromuXxcs Mo AUCIUTUTHHE

OcHoBHas U JOTIOJIHUTENbHAS yueOHas TuTepaTypa, HeoOXoaumasi 1
OCBOCHHMS TUCIIUTLIMHBI

Pecypcel nHpopMaoHHO-TeIeKOMMYHUKAIMOHHOU ceTH « HTepHeT»,
HEOOXOIUMBIC JISI OCBOCHHUS TUCITUTLIAHBI

MeTtoauueckue ykazanust isi 00y4aroImuXcsl IO OCBOCHUIO TUCIUTLINHBI
NubopmanrnoHHbIe TEXHOJIIOTHH, UCTIOIB3YEMbIE TIPH OCYIICCTBICHUN
00pa30BaTeNpHOrO MpoIiecca Mo JUCIUILINHE, BKII0Yas epeyeHb
MPOrpaMMHOTO obOecrieueHust © UHPOPMAITMOHHBIX CITPABOYHBIX CUCTEM
MartepuanbHO-TeXHUUYECKas 6a3a, HEOOX0AUMAast I OCYIIIECTBICHUS
00pa30BaTeNbHOro Mpoliecca Mo JUCIHUILUINHE

NunoBanmonHbie popmbl 00pa3oBaTeNbHBIX TEXHOIOTUN

[Tpunoxenne Nel. @oHJ OLIEHOUYHBIX CPEACTB JIJISI TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MIPOBEACHUS TPOMEKYTOUHOM aTTeCTalli
oOyJaromuxcs Mo AUCIUTUIMHE

Jluct perucrpannu M3MEHEHUN
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1. Ilnannpyemblie pe3yabTaThl 00y4eHus! N0 JUCHUILIHHE,
COOTHECeHHbIE € IJIAHUPYEeMbIMHU pe3yJbTaTamu ocBoeHust OIIOIT

1.1. Iean 1 3a7a4u TUCHUILIHHBI

bakanasp mno wHampaBneruto mnoarotoBku 35.03.06 ArpouwHkeHepusi JOKEH OBITH
NOArOTOBJICH K  CJICAYIOIMM  BHJIAM  NPO(ECCHOHANBHOM  JESATEIBHOCTH:  HAy4YHO-
UCCIIEIOBATEIbCKOW;  MPOEKTHOM;  MPOM3BOJCTBEHHO-TEXHOJIOTUYECKOH;  OpraHM3allOHHO-
YIIPABJICHYECKOM.

Heap aucHumiIuHbl — cHOPMHUPOBATH Y CTYICHTOB CHCTEMY (DYHIAMEHTATBHBIX 3HAHHIA,
HEOOXOAMMBIX JUIA TIOCIEAYIOIIEH IMOArOTOBKM OakajiaBpa, CHOCOOHOTO K 3(PQPEeKTHBHOMY
PELICHHUIO MPAKTHYECKUX 33]1au CETbCKOXO03SHCTBEHHOTO MTPOU3BOJICTBA, & TAKKE CIIOCOOCTBYIOIINX
JATbHEHIIIEMY Pa3BUTHIO JIMYHOCTH.

3agaun TUCHHUIJIHHBI:

— M3y4UTh CTPOCHHE W CBOWCTBA MATCPUAIOB;, CYIIHOCTHh SIBJICHUW, MPOUCXOISAIIUX B
MaTepuaiax B yCIOBHUSIX IKCILTyaTalluu U3CIN;

— OBIAACTh METOJIUKON BBIOOpAa KOHCTPYKIIMOHHBIX MATEPUAIIOB JIJISi HM3TOTOBJICHUS

9JIEMEHTOB MAIllMH ¥ MEXaHU3MOB.

1.2. Ilnanupyempbie pe3yJibTaThl 00y4eHHUs 110 TUCHUIIIMHE
(moxkazares cOpMUPOBAHHOCTH KOMITETEHIIMIA)

[Inanupyemsie [Inanupyemsbie pe3yapTaThl 00yIEHUs IO JUCLUILINHE
pe3yIbTaThl OCBOCHUS

OHOIL 3HAHUSA YMEHUS HaBBIKU

(komIIeTeHIH )

OIIK-5 OOyuaronuiics 10KeH OOyuarommiics OO6yuaromuiics
CIIOCOOHOCTh 3HATh CTPOCHHUE U JIOJKEH YMETh: JIOJDKEH BIIAJICTh
000CHOBaHHO CBOIICTBA MaTepHaJIOB; UJICHTU(ULPOBATh HA | METOJMKON BbIOOpa

BBIOMPATh MaTepHal U | CYIIHOCTH SIBIICHUH, OCHOBAaHHMM MapKHPOBKU | KOHCTPYKIMOH-HBIX
CIIOCOOBI €ro MPOUCXOJIAIIMX B KOHCTPYKLMOHHBIE 1 MaTepuasoB JIs
00paboTKH 1715t MaTepuasax B yCIOBHIX AKCIUTyaTallMOHHBIC W3TOTOBJICHUS
MIOJTy4EHHsI CBOIMCTB, | AKCIUTyaTallly M3ENil. Marepuabl U orpesie- 3JIEMEHTOB MAallMH U
00€eCTIeuNBAIOIIIX JISTh BO3MOXKHBIE MEXaHU3MOB
BbICOKYIO HafiexkHOCTh | (B.1.5.8-3.1) 00IIacTH UX MpUMEHe-
JeTau HUS; (b.1.5.8-H.1)
000CHOBaHHO
BbIOMpaTh MaTepual u
Ha3zHayaTh ero oOpa-
OOTKY JUIsl TOTYYECHUS
CBOIiCTB, 00ecIIeunBa-
IOIINX BBICOKYIO
HA/IKHOCTb JICTAIIH.
(b.1.5.8-Y.1)




2. MecTo aucuunjuHbl B cTpykrype OIIOII

JucnuiunHa «MaTtepuanoBeieHue» OTHOCHTCS K ©OaszoBoii uactu bioka 1 (B1.5.08)
OCHOBHOI 00pa3oBaTelbHON MporpaMMbl OakaaBpuaTa Mo HampaplieHUIO moAroToBku 35.03.06
ArpouHXeHepHsi, TPOPUIb — DICKTPOOOOPYIOBAHKE U IIIEKTPOTEXHOJIOT HH.

Pa3ienbl JMCHUIIMHBI U MEKIUCHUITIMHAPHBIE CBSI3H ¢ 00ecneYrnBAOIIUMH
(mpexuecTBYOMUMH) U 00ecrieduBaeMbIMU (MOCTEAYHOINMMHU) TUCHUIITIMHAMMA

HaunmenoBanue

DopmMuUpyeMbIE KOMIIETEHLIMU
o0ecreunBaroIInx

Ne (mpeAlecTBYIOMHNX) U

n/m o0ecrnedrnBaeMbIX
(mocnenyrommx)

JUCLHUIUIMH, IPAKTHK

Pazgen 1 Pa3nen 2 Pa3gen 3

Hpenmecmy}omne JUCHUIIIIMHBIL, ITPAKTUKHU

[IpenmecTByronue AUCUUIIINHBL, IPAKTUKU B Y4€OHOM ILJIAHE OTCYTCTBYIOT

HOCHGIL}’IOHII/IG AUCHUIIJIMHBI, IPAKTUKA

[TpenmecTByronue TUCUUIIIMHDI, IPAKTUKH B Y4€OHOM IIJIaHE OTCYTCTBYIOT

3 O0bEM AUCUMIIMHBI U BUABI y4e0HOI padoThI

O6wvem muctmmnHbl coctaBiser 3 3adetHble exuuul] (3ET), 108 akagemuyecknx dvacos
(mayee yacoB). JlMCUMIUIMHA M3Y4aeTCs BO 2 CEMECTPE.

3.1. Pacnpenesienue 00beMa JUCHMILIMHBI 10 BUIaM Y4e0HO# padoThI

Bun yuebHoit paboTbl KonnuecTBo yacos

KonrakTHasi paborta (Bcero) 18

B ToM ynce:

Jlexruu (J1) 6
[Mpaktuyeckue 3ansatus (I13) 6
JIaGopartopusie 3ausaTus (JI3) 6
CamocrosiTesbHass padora o0yuaromuxcs (CP) 81
Kontpoasb 9

Hroro 108




3.2. PacnpenesieHne yueOHOro BpeMeHH MO pa3esaM U TeMaM

B TOM YHCJIC
KOHTaKTHas pabora
Ne Bcero B =
TeMLL HaumenoBanue pasnena u TeMsbl qacOB CP é
J J3 | 113 z
~
1 2 3 4 5 6 7 8
Paznen 1. CTpoeHne METAIOB U CILJIABOB
MexaHn4ecKue CBOMCTBAa METAJIIOB U CIIABOB.
1.1. . 14 - 1 1 12 X
Knaccudukanus 1 MapKupoBKa cTayieit
1.2. | Crpoenune MeTAIOB U CIIaBOB 13 1 1 11
1.3. | lmarpamMmbI COCTOSIHHUS CILIABOB. 14 1 — 1 12
Paznen 2. Tepmuueckast 00paboTKa U TUIACTHYECKOE 1e(hOpMUPOBAHKE CTATN
2.1. | Teopus u TEXHOIOTHS TEPMUUECKOH 00pabOTKH 9 1 5 i 6 X
CTaJn
2.2. | XuMuko-TepMuyeckas 06paboTka 3 1 - - 2
2.3. | [ToBEpXHOCTHOE YIPOYHEHHUE JIETAJIEH MALTHH 4 - — 4
Pasnien 3. Marepuaisl
3.1. | [{BeTHble METAILIBI M CILIABLI 8 — — 2 6 X
Konct MOHHBIE, HHCTPYMEHTAIbHBIE METAJUIbI
3.2 pyKi pyM 23 | 1 - - |22 x
Y CILIaBBI.
Hemerannnaeckue, 31€KTPOTEXHUIECKHE
3.3. P 11 | 1| 2| 2 |6 x
MaTepHaIbl
KonTpo:is 9 X X X 9
OO01mmas Tpy10eMKOCTh 108 6 6 6 81 9

4. CTpyKTYypa M coJepKaHue TUCHUILINHBI
4.1. ConepxaHue TMCUMILTUHBI

Pa3pnen 1. CtpoeHune MeTa/lI0B M CIIABOB

[IpoyHoCTh, TBEPAOCTH, BA3KOCTb, IUIACTUYHOCTb, YIPYrocTh. [lopor XiaagHOIOMKOCTH
TexHonornueckue u 3KCIUTyaTallMOHHBIE CBOMCTBA. KpucTamumyeckoe cTpoeHHe METAIIOB. THIIbI
KpUcCTaJIM4yeckoro crpoenud. Iloaumopdusm. Asmorponus. JlepekTsl KpUCTATUIMYECKOTO
ctpoeHusi. CBsi3b MEXKIY MPOYHOCTBIO METAUIOB U IUIOTHOCTHIO Auciokarnuil. Juddysnonusie
npoueccbl B Metaiuie. DopMHupoBaHUE CTPYKTYpPhl METAJUIOB M CIUIABOB MPH KPHUCTAJUIM3ALIMMU.
CrpykTypa uyryHa U CcTaJd. TepMUYECKHH METOJ aHallu3a MOCTPOCHUS AHarpaMM COCTOSHHSI.
JnarpaMMbl COCTOSIHUSA THIAa MEXaHUYECKHUE CMECH, TBEPBIE PACTBOPHI, XUMUUYECKUE COCITUHEHHUS.
JuarpamMma cocTOsSIHUSA KeNe30-yriepo. AHAIU3 AHarpaMMm.

Pa3nen 2. Tepmuueckasi 00padoTka u mjiacTudeckoe 1e()OpMUPOBaAHUE CTAIHU

Cymnocts Tepmuyeckoit o6padotku (TO). Bunet TO. Omxur. Hopmanuzauwms. 3akanka,
otnyck. Crapenue. Biausnue BunoB TO Ha cTpykTypy M cBoiictBa cranu. CyIIHOCTE XMMHKO-
tepmudeckoit 00padotku (XTO). Buger XTO. Ilemenranms. AzorupoBanue. Biusaue XTO Ha
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CTpyKTypy W cBoicTBa ctaynu. [Ipumenenune XTO. IloBepxHOCTHas 3akajika. 3akajaka TOKAMH

BBICOKO 4acToThl. [loBepXxHOCTHOE TUIacTHyeckoe aedopmupoBanue. [Inactuueckas nedopmanusi.

M3MeHeHHe CTPYKTYphl M CBOMCTB MeTajyla MpH IUIaCTHYecKoM nedopmupoBanuu. Hakiér.

BnusHue HarpeBa Ha CTPYKTYpy M CBOWcTBa J1e()OPMHUPOBAHHOTO MeETaJlIa.

00paboTKa AMEKTPOTEXHUUECKUX MAaTEPHAIIOB.

Pasznea 3. MaTepuaJbl

Tepmuueckas

XaponpouHble, W3HOCOCTOHKHE, WHCTPYMEHTAJIbHBIE M IITAMIIOBOYHBIC CIUIaBbl. Mapkw,
CBOKMCTBA, 0COOEHHOCTH TEPMOOOPAOOTKHU.

HBGTHBIG MCTaJlJIbl U CILJIaBBbI. SHCKTPOTGXHI/I‘ICCKI/IC MaTCpUaJIbl. HpOBOI[HI/IKOBBIG METAaJlJIbl 1

CIIJIaBBI. HOJIYHpOBOZ[HI/IKOBbIe MaTcpHraJibl. MarauTHbIS MaTcpuraJibl.

4.2. Conepxanue JeKIUii

n/o

HanmMmenoBanue jeknui

Koi-Bo,
JacoB

2

CTpoeHHe MeTaJLUI0B M CILUIaBOB. Kpucramuimueckoe CTpOeHHE METauIoB. THIIbI
KpucTaummaeckoro crpoenus. [lomumopduszm. Amnotponus

JuarpaMMbl COCTOSIHMS CILIaBOB. (DOpMUpPOBaHHE CTPYKTYpbl METAIJIOB U
CIUIABOB TMpPH KpUCTAIU3alUMU. TepMUYECKHI MeToJ aHaiu3a MOCTPOCHHS
IUarpaMM COCTOsIHUS. J(MarpamMmbl COCTOSIHUSI THIA MEXaHMYECKHE CMECH,
TBEP/IbIE PACTBOPHI, XUMHUYECKHE COCIUHEHUS.

Teopusi M TeXHOJIOTHS TepMHYECKOH 00padOTKHU cTAJIM.

Cymnocts Tepmuyeckoit 06padotku (TO). Buger TO. Omxur. Hopmanu3zamusi.
3akanka, ortnyck. BnusHue BuzmoB TO Ha CTpyKTypy M CBOMCTBa CTalH.
[TpeBpariieHust B CTaqu NpU HarpeBe U OXJIaKIACHUU

XumMuKo-TepMHuYeckas 00padorka CylIHOCTh XUMUKO-TEPMUYECKON 00paboTKH
(XTO). Buasr XTO. Lementauus. AsotupoBanue. Biusnue XTO Ha cTpyKTypy
u cBoiictBa ctanu. [Ipumenenne XTO. [loBepxHoCcTHas 3aKanka. 3aKaika TOKaMu
BBICOKOM 4aCTOTBHI.

KoHcTpyKIMOHHBIC, HHCTPYMEHTAIbHbIE METALJIBI U CILIABDI.
JKaponpouHsle, ”3HOCOCTOWKNE, NHCTPYMEHTAJIBHBIE M IITAMIIOBOYHBIE CILIABBI.
[[BeTHBIE METa/UIBI M CIUIABBL: MEJb, AIIOMHHMI, MarHUW, TUTAH U UX CILJIABBI.
Knaccugukanus, MapKHpOBKa, Ha3HA4YCHHUE, TEXHOJIOTMYECKUE u
DKCIUTYaTallMOHHBIE CBOMCTBA.

MaraurHbie MaTepHaJbl.

CBolicTBa MarHUTHBIX MAaTE€PUAJIOB: MarHUTHAs MPOHHUIAEMOCTb, KO3PLETHUBHAsS
cuna. JluamarHeTuku, mapamarsetuku, ¢eppomarnetuku. [lorepu sHeprum Ha
nepeMarHMuyuBaHue.  MarHuToTBepable UM MAarHUTOMSATKHE — MaTEpHUAJIbL:
KJ1acCU(pUKalus, MapKH, CBOICTBA, CTPYKTypa, IPUMEHEHHE.

Hroro




4.3. Coaepxxanue JJaGOPaTOPHBIX 3aHATHI

No " Koxa-Bo,
HaumenoBanue 1a00paToOpHbIX 3aHATHI
/o 9acoB
1. |Mexanuyeckue CBOMCTBA METAJIOB U CILIABOB. M3MepeHue TBEpA0CTH METAIIOB 1
CrpykTtypa uyryHa u ctanu. Metamiorpaduueckue uccieoBaHus 1
3 Orxur. 3akanika cranu. OTIyCK CTau. 2
" | Tepmuueckas 06paboTKa 3JIEKTPOTEXHUUECKUX MaTEPHAIIOB
[TpoBOJHMKOBBIE MaTepUaANIbl. 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIICHUS OT
4.  |CTPYKTypHI CILIaBa. 2
[ToynpoBOTHUKOBBIE MAaTEPUAIIBI.
Hroro 6
4.4, Conep:xkaHue NPpaAaKTHYECKUX 3aHATHI
No . Kon-Bo,
HaumeHoBaHMe MPaKTUUECKUX 3aHATUN
/i 4acoB
5. |Knaccudukanus u MapKupoBKa CTalId U YyTYHOB 1
6. |Iloctpoenue auarpamm COCTOSIHUS CILIABOB 1
7 CnnaBel Ha ocHOBe Meu. CIiiaBbl HA OCHOBE QJIFOMHUHMS, MarHusi, TUTaHA 9
" | AHTH(PHUKIIMOHHBIE MaTEPUAIIBI
8 MarautoTBep/ible 1 MAarHUTOMSITKHE MaTepHAaIbI. 9
" | TexHONOTMS NOTYYECHHUS BBICHIMX COPTOB IEKTPOTEXHUIECKOH CTAIIN
Hroro 6
4.5. Buapl u coep:kaHne cCaMOCTOSITeIbHOI padoThl 00y4arOLIUXCH
4.5.1. Buasl caMocTosTENbHON pabOThl 00yUaronInuXcs
. Komunuectso
Bunpsl camoctosiTenbHON pabOThI 00y4daroINXCst
4acoB
[ToaroToBKa K MPAKTUICCKUM 3aHATUSIM 30
ITonroToBka K 1a00paTOPHBIM 3aHATUSIM 26
CaMocCTOsITeIbHOE N3YUEHHE OTJENBHBIX TEM U BOIIPOCOB 17
KonTtposnbHast pabora 8
HTroro 81
4.5.2. ConepxaHue caMOCTOSATENbHON pabOTHl O0yJarOIIMXCs
No Kon-Bo
HaunmenoBaHue TeM U BOIIPOCOB
n/n 9acoB
1. | TexHonOrMYeCcKHe U IKCITyaTallMOHHBIE CBOICTRA. 6
VYcTanocTHasi IpOYHOCTh METAIIJIOB U CILIABOB. Y CJIOBHSI UCIIBITAHUS Ha
2. | ycranocTHyro npouHOCTh. [IpEMepE! paspylIeHns H3eNuii 0T yCTaloCTHOM 6




npoyHocTH. [IyTH MOBbIIIEHNS YCTaIO0CTHOM MPOYHOCTH METAIIJIOB U CILIABOB.

[Momumopdusm. Amnorponusi. DopMUpOBaHUE CTPYKTYPBI METAJIA IPU

ol

Kpucralin3daiunuu

Crpykrypa ctanu. CTpyKkTypa yyryHa

Jlnarpamma cOCTOSIHUSI OTpaHMUYEHHBIX TBEPBIX pacTBOpOB. JInHuu, obnacry,
KpuTH4eckne Touku. Kpusble oxstakacHusl.

JuarpaMma COCTOSIHMS XKeIe30-yIiiepo]. AHAIN3 JUarpaMMBl.

Tepmuueckas 06paboOTKa LIBETHBIX METAJIJIOB U CIIJIaBOB. MarHueBble U
TUTAHOBBIE CIIIaBbl. MapkupoBka. O01acTH NPUMEHEHUS

O N o g &~ W
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XHUMHKO-TepMHUUYECcKas 00paboTKa.

IToBepXHOCTHOE YIPOYHEHME JETANIEH MAIlKH.

9, [Tnactuueckas nedopmanus. M3MeHeHHE CTPYKTYphl U CBOMCTB MeTajuia MpHU
macTuueckoM JedopmupoBanun. Haknén. BiusHue HarpeBa Ha CTpYKTYpy U
CBOICTBa 1e()OPMUPOBAHHOTO METALIA.

10, | HeetHere Meramer. OnoBo, CBUHCL, UMHK, MarHHUii, THTAH 1 MX CIUIABEL.
" | CaoiictBa. O6acTh IPUMEHEHHS

[ToBenenne MmaTepuaioB B 0COOBIX yCIoBUsX. JKapoCTONKOCTS.
11. | XKaponpounocts. [Tonzyuects. Tepmuueckas ycranocTb. Huszkue 6
temneparypsl. Paguanmonnoe o0xydenue. ['my0okuii Bakyym

12 HpOBO,I[HI/IKOBLIe MaTCpHabl. HOJIyrIpOBOI[HI/IKI/I 6

13, JnsnnexTpuku 6

14 MarnuTHble MaTepuanbl. JlMaMarHeTHKH, MapaMarHeTHKd, (eppoMarHeTUKH.
[loTepu sHEeprum Ha NEpeMarHNYMBaHNE

15 | IlyTH ynyHIICHNS MarHUTHBIX CBOHCTB MarHUTOMSAIKNX M MarHUTOTBEP/IBIX 5
" | marepuanos

16 ITnactmaccel. Tepmorutactsl. Peakrormnactel. [limacTtMacchl ¢ MOPOIIKOBBIMU
HaITOJHUTENSIMU. ['a30HaIIOIHEHHBIE MIJIACTMACChl. Pe3HHBL.

HUroro 81

5. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4arouXcs

Y4eOHo-MeTonu4YecKue pa3padotku umerotes B Hayunoit  6ubnuoreke ®I'6OY BO HOxHo-
VYpanbsckuii 'AY:

1. Meronuyeckue yka3aHUs K OpraHM3alMd M BBIIOJHEHHUIO CaMOCTOSITENIbHON PabOTHI IO
nucnuIuinHe «MarepuaioBefeHne» [DneKTpoHHbId pecypc] : s oOyuaromuxcst (akyibreTa
3aouHoro oOydenus. Hampasnenne mnoarotoBku- 35.03.06 «Arpommkenepus» npoPmib —
DnexkTpoobopynoBanue u dnektporexHojoruu / coct. Onerinuk H.U. HOxuo-Ypansckuit TAY,
WNuctutyt arpounskeHepuu. - Yenaounck: FOxno-Ypansckuiit [AY, 2017 . — 12 c.

Pexxum noctyna : http://192.168.0.1:8080/localdocs/tots/63.pdf

Pexxum noctyna : http://188.43.29.221:8080/webdocs/tots/63.pdf

2. Meronuueckue ykKa3aHUsS TIO BBITIOJHEHUIO 33aJlaHUMA JJISI CAMOCTOSTEIBHOW paOOThI 1O

nucnurinHe «MatepuanoBeneHne» [DIeKTpOHHBIA pecypce] : I CTYIACHTOB 3a09HOM (hOPMBI
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http://192.168.0.1:8080/localdocs/tots/63.pdf
http://188.43.29.221:8080/webdocs/tots/63.pdf

oOyuenus (Hanpasienue 35.03.06) / coct.: B.b. Kynsuesuu, H.W. Oneitnuk ; FOxHO-Ypanbckuit
['AY, Uncturyt arpounxenepun. — YensOunck: FOxno-Ypansckuit [AY, 2017. - 14 c.
Pexxum nmocryna : http://192.168.0.1:8080/localdocs/tots/89.pdf

6. @OoH OLIEHOYHBIX CPEACTB /IJIsl IPOBeIeHUs
NMPOMEKYTOYHOM aTTeCTAIMU 00y4AOIIMXCS

Jlisi yCTaHOBIJIEHUSI COOTBETCTBUS YPOBHS MOATOTOBKM oOydatomuxcsi Tpedoanusm @I'OC
BO paspabotan ¢oH/ OLEHOYHBIX CPEIACTB JJISI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOBEICHUS
IPOMEKYTOUHOH aTTecTaluu oOydaromuxcss mno aucuumuinHe. DOHJ OLEHOYHBIX CpEACTB
npeacraniieH B [Ipunosxenun Nel.

7. OCHOBHAS U JONOJIHUTEIbHAs YUeOHas1 JIuTepaTypa,
Heo0X0AUMAas IJIsl OCBOEHMSI JUCIHUNJIMHBI

OcHOBHasl W JIOTIOJHHUTENbHAS ydeOHas nuTeparypa mmeercs B Hayunoit OuOnmoreke u
3NEeKTpOHHOU HH(popMalmoHHO-00pa3oBaTensHoit cpene PI'BOY BO IOxuo-Ypansckuii [AY.

OcHoBHas JiuTEpaTypa:

1. Anexcee I'. B. BuptyanbHblii 1abopaTOpHBINA IPAKTUKYM 110 Kypcy "MarepuanoBenenue"
[DnexTpoHHEIH pecypc]: yaeb. mocobue / I'. B. Anekcees, U.W. bpunenko, C.A. Bonorxkanuna.
Mocksa: Jlanp", 2013.- 208 c.

Pexum noctyna: http://e.lanbook.com/books/element.php?pll_id=38834

2. borogyxoB C. Marepuanosenenue [Dnekrponnsiii pecypc] / C. boromyxos;

A. Ilpockypun; E. llleun; E. Ilpuiimak. OpenOypr: OI'Y, 2013.— 198 c.
Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=259154.
3. F'opoxoB B. A. Marepuais! u ux texHonoruu. Yacts 1 [Dnexkrponnsiii pecypc]: / ['opoxos

B.A., bensakos H.B., Cxuptinanze A.I'.. MockBa: HoBoe 3nanue, 2014.

Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=49450.

4 Canynos C. B. Marepuanosenenue [ DnekTponHsblil pecypc]: / CanynoB C.B.. Mocksa:
Jlanby, 2015.

Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=56171

5. IlpuBanos, E.E. Dnexkrporexunyeckoe marepuanoseaenue / E.E. IlpuBanos. - M. ; bepiaun
: Hupext-Menua, 2015. - 234 ¢

Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=276299

JonosHUTEILHAS JUTEPaTypa:

1. AbpamoBa B. W. Marepuanosenenue [Dnekrponnsiii pecypc]| / B.M. Abpamosa; H.H.
Ceprees. Tyna: TT'TIY um. JI. H. Toncroro, 2012.- 194 c.

Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=230547.
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http://biblioclub.ru/index.php?page=book&id=259154
http://e.lanbook.com/books/element.php?pl1_id=56171
http://biblioclub.ru/index.php?page=book&id=276299
http://biblioclub.ru/index.php?page=book&id=230547

2. Anennuesa E. B. MatepuanoBenenue [ Dnexrponnslii pecypc] / E.B. Anenunuesa; 1.B.
I'usacosa; O.H. Koxxyxuna. Tam6oB: M3natensctBo @PI'BOY BIIO «TI'TY», 2011.- 139 c.

Pexum noctyna: http://biblioclub.ru/index.php?page=book&id=277958.

3. PxkeBckas C. B. Marepuanosenenue [Dnexkrponnsiii pecypc] / C.B. PxkeBckas. Mocksa:
JIoroc, 2006.- 424 c.

Pexum noctyna: http://biblioclub.ru/index.php?page=book&id=890943

4. 3s10peB, A.A. BeiOop Marepuana u TEXHOJIOTHH TEPMUUECKOM 00pabOTKH JeTanei u
MHCTPYMEHTOB: MeTOIM4YeCKHE YKa3aHMs 110 BBIIOJIHEHNIO JOMAIHETO 3aaHus 110 AUCLUIIIINHE
«MarepuanoBezieHue» : Metoaudeckue ykazanus / A.A. 3sa6pes, ['.I'. Myxun, P.C. ®axypTauHoB ;
MoOCKOBCKHMH TOCYapCTBEHHBIN TeXHUYECKUM yHUBepcuTeT uMenu H.D. baymana. - M. :
W3narensctBo MI'TY um. H.O. baymana, 2011. - 20 c.

Pexxum nocryna: http://biblioclub.ru/index.php?page=book&id=257680

Ilepuonnueckne n3ganus:

«Texnomorus MCTaJJIOB», ((MaTCpI/IaJIOBeI[eHI/Ie».

8. Pecypchbl nH(pOpMALIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTEepHETY,
He00X0UMBbIe 1JIsl OCBOEHUS JUCIHILJIMHBI

1 Eannoe okHO AocTyma K yaeOHO-MeTOAUYECKUM pa3paboTkam https://toypray.po.
4. ObC «Jlanw» http://e.lanbook.com/
5. VuuBepcurerckas oudarnorexka ONLINE http://biblioclub.ru/

9. MeToauyeckne yKazaHus s 00y4YaOUIUXCS 10 OCBOEHHIO JUCIUIJIMHBI

VYuyebHo-MeToImueckue pa3paboTku uMerorcs B Hayunoit  6ubamnoreke UM 3JIEKTPOHHOM
uH(popmannoHHo-o0pazoBarensHOM cpene PI'BOY BO 0xu0-Ypansckuii ['AY:

1. CyxapeB B.A. Marepuanosenenue [DnekTpoHHbIN pecypce] : kype aekuuit / B.A. Cyxapes ;
OxHo-Ypanbckuit 'AY, Uncturyt arpounkenepun — Yensounck: Oxuo-Ypansckuit 'AY, 2017
~-50c.

Pexxum noctyna: http://192.168.0.1:8080/localdocs/tehmash/48.pdf

2. MarepuanoBeiecHHe M TEXHOJIOTHS METayuloB : yded. mocobue : B 2-X 4. / coct.: E. B.
Tomnesckas, H. M. ConoBeés ; UT'AA .— Yensaounck: UI'AA, Y. 1.— 2012.

Pexxum nocryma: http://37.75.249.157:8080/webdocs/tehmetal/9.pdf

3. MarepuanoBefenue [DJEKTpOHHBIH pecypc] : DSJIEKTPOHHBIM yueOHMK / COCT.
ConoBbeB H. M. ; UI'AY .— Yensabunck: UI'AY, 2008 .— 33 c.

Pexxum noctyna: http://188.43.29.221:8080/webdocs/tehmetal/7.pdf

4. Meroauueckue yKa3aHHs IO BBINOJHEHMIO 3aJaHUM Ui CaMOCTOSITENbHOM padoThl 1O

mucuuruinHe «MarepuanoBeneHue» [DIeKTPOHHBIM pecypce] : Al CTYyIEHTOB 3a04HON (HOpMBbI
oOyuyenus (Hanpasienue 35.03.06) / coct.: B.b. Kynsuesuu, H.W. Oneitnuk ; FOxHO-Ypanbckuit
['AY, Uncturyt arpounxenepun. — YensOunck: FOxno-Ypansckuit [AY, 2017. - 14 c.

Pexxum noctyma : http://192.168.0.1:8080/localdocs/tots/89.pdf
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http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c8898&__SemesterType=0
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http://biblioclub.ru/index.php?page=book&id=257680
http://37.75.249.157:8080/webdocs/tehmetal/9.pdf
http://188.43.29.221:8080/webdocs/tehmetal/7.pdf

10. Un¢opManmoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble IPH OCYLIeCTBJICHHH
o0pa3oBaTe/IbHOIO MpoLecca Mo AUCHHUILIMHE, BKJII0Yasi lepeYeHb
NPOrpaMMHOro odecneyeHusi 1 HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii Oubimoreke ¢ TEPMHHAJIBHBIX CTAaHLIMN NPEAOCTABISAETCS OCTYN K Oa3am
JAHHBIX:

- Koncynpsrantllntoc (cripaBouHble TPaBOBbIE CUCTEMBI);

- Texakcnept (mHbOpMarmonHo-crpaBouHas cuctema 'OCTog);

- «Cenbpxo3TexHUKa» (aBTOMATU3UPOBAHHAS CIIPABOYHAsI CUCTEMA).

11. MaTepuajbHo-TeXHHYecKasi 0a3a, HeoOXoaUMAsi AJIs1 OCYIIEeCTBJICHUS
00pa3oBaTeILHOIO NMpoIecca mo JTUCIHHIINHE

IlepeyeHb yueOHBIX J1a0OpaTOPHid, AYAUTOPH A, KOMIILIOTEPHBIX KJIACCOB

1. JlaGopaTtopusi, ocHalieHHass OOOpyIOBaHWEM W IUIAKaTaMH I BBIMOJTHEHHS PaboT 1o
paznenam «CTpoeHHe METaJIOB M CIUIaBOB», «Tepmuueckas o0pa0oTKa U IJIACTUYECKOE
nepopmupoBanue cranm» (aya. 255).

2 Jlaboparopusi, ocHalleHHass 00OOpyJOBaHMEM M IUIaKaTaMM JJIs BBIOJIHEHHUS padoT 1o
pazgenam» CTpoeHHE METAIOB M CIUIaBOB», «Marepuanbly, OCHAIICHHAsh MYJIbTHMEIMIHHBIM
KOMIUIEKCOM (KOMIBIOTED, BUAEONPOEKTOp) (aya. 351).

[lepeyeHb OCHOBHOTO Y4eOHO-1a00paTOpHOTo 000PYyIOBAHHUS
[TnakaTsl IO TepMHUUYECKOIT 00paboTKe.

[TnakaTsl IO TEOPUU METAJUIOBECHHUS.

Mertannorpaduueckre MUKPOCKOIIBI.

HarpeBarenbHble MyQenbHbIC TICUn.

Teepnomepsl «PokBem».

TBepaomeps! «bpHuHEIIBY.

bauku ¢ oxnaxaaromumu cpenamu: Boaa, pactsop NaOH, munepanbHOe Maciio.
Mertamnorpagudeckue MUKPOCKOTIBI.

NGO~ wWdE

12 W HHOBAIIMOHHBIE 06pa30BaTeJ’lLHbIe TEXHOJIOIuMn

Bun 3anartus

Jlexuun J3 113
®opmbl paboTHI

PaGora B ManbIx rpynmnax - - +
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MNPUJIOKEHUE Ne 1

®OHJA ONEHOYHBIX CPEACTB

JUTSL TEKYILIETO KOHTPOJIST YCIIEBAEMOCTH U NMPOBEJCHUS TPOMEXKYTOUHON aTTECTaIlluU
oOyuaromuxcs no aucuuivinie b1.5.08 MaTtepuanoBeaenue

Hamnpasnenue noarorosku 35.03.06 Arpounn:xeHepust

[Tpoduns DiiekTpoodOpyaI0BaHME U 31eKTPOOOOPYI10BaHUE

YpoBeHb BhICIIEro 00pa3oBaHus — faKajJaBpUaT (aKaIeMHUECKUA)

®opma 00yueHus - 3a04Hast
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COAEPXKXAHUE

Komnerennuu c ykazaHnuem stamna ux ¢popmupoBanus B npouecce ocsoeHus: OITOIT

[Toka3zarenu, KpUTEPHH U IIKaJTa OLIEHUBAHUSA C(POPMUPOBAHHOCTH KOMIIETEHIIUI

TunoBele KOHTPOJbHBIE 3alaHUs U (WIM) MHBIE MaTepualibl, HEOOXOAUMBIE AJISI OLEHKU

3HaHWM, YMEHMH, HAaBBIKOB U (MJIM) OIBITA JEATEIBHOCTH, XapaKTEPU3YIOLIMX 3Tar(bl)

dbopmupoBanus KommneTeHIui B porecce ocBoenust OITOIT

Mertoanyeckue marepuasbl, ONPEAEISIOIUe MPOLEAYPbl OLIEHUBAHMs 3HAHUM, YMEHMH,

HaBBIKOB M (WJIM) ONBITA ACATEIBHOCTH, XapaKTepu3yromux HTamn(sl) (GopMupoBaHUS

KOMIIETEHIINH

4.1. OLieHOYHBIE CPEACTBA /JIs MPOBEACHUS TEKYIIErO KOHTPOJISI YCIIEBAEMOCTH

4.1.1.  VYcTHBIM OTBET HAa IPAKTUUYECKOM 3aHATUN

4.1.2. Pabota B MasbIX Tpynmax Ha MPAKTHUYCCKUX 3aHATHUAX

4.1.3  KourponbHas paboTa

4.2. [Tponierypsl M OLIEHOYHBIE CPEACTBA AJIs IPOBEIEHUS IPOMEXKYTOUHOM
aTTecTaluu

4.2.1. Dx3ameH
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1. Komnerenuuu c ykazanuem 3tana ux ¢gopmuposanus B npouecce ocsoennst OIIOII

KoMmerenmnuu no qaHHOW nuciuIuinae GopMUPYIOTCS Ha 6a30BOM JTarle.

KonTponupyembie 3YH
KOMITETCHITHH 3HAHUS YMCHHUSI HABBIKU
OIIK-5 CryneHt nomxkeH 3HaTh: | CTyneHT 10kKeH ymMeTh: | CTyIEeHT HOJKEH
CIIOCOOHOCTh CTPOCHHUE U CBOMCTBA OLICHUBATh U BJIQ/ICTh: METOIUKOI
000CHOBaHHO Marepuaros; MIPOTHO3UPOBATH BBIOOpA
BBIOMPATh MaTepual | CYIIHOCTb SIBJICHUH, COCTOSIHUE MAaTePHAIIOB M | KOHCTPYKITHOHHBIX
1 CIIOCOOBI €T0 MIPOUCXOISIIHX B MIPUYUH OTKA30B JIETANICH | MaTepUalioB s
00paboTKM 115t Marepuasax B YCIOBUSX | TOJ BO3/ICHCTBHEM HA HUX | U3TOTOBJICHUS
MOTY4YCHHUS CBOMCTB, | SKCIUTyaTalluy U3JETUNA | Pa3iIMYHbIX ANIEMEHTOB MAllMH U
00ecCIIeunBarOIIUX IKCILTYaTalMOHHBIX MEXaHU3MOB
BBICOKYIO (b.1.6.8-3.1) (bakTopoB
HAJICKHOCTD JICTAITN (b.1.5.8-H.1)
(b.1.5.8-Y.1)

2. lloka3aTeu, KPUTEPHH U LIKAJIA OLleHUBAHUS C)OPMHUPOBAHHOCTH KOMIETEHMii

ITokazarenu Kputepuu u 1mkasia olleHUBaHUs pe3yabTaTOB 00YUYEHUs MO AUCHUILINHE
oneHMBaHHUA | HenocraTouHbli JocraTouHbli Cpennuii ypoBeHb Beicokuii ypoBeHb
(3YH) YPOBEHb YPOBEHb
b.1.5.8-3.1 Ob6yuarommiics He | OOyuaromuiics OO0yuaromuiics ¢ OO6yyarommuiics ¢
3HAET CTPOEHUE U | cJ1abdo 3HAeT HE3HAYUTEIbHBIMU TpeOyemoit
CBOICTBa CTPOCHUE U OLIMOKaMU U CTETIEHBIO MOJIHOTBI
MaTEpHaIIOB; CBOMCTBa OTZIECJIbHBIMU Y TOYHOCTH 3HAET
CYILHOCTb MarTepualos; npoOenaMu 3HaeT CTPOCHUE U CBOMCTBA
SIBJICHUH, CYIIHOCTb SIBJICHHHM, | CTPOCHHE U CBOMCTBA | MaTepUAJIOB;
MPOUCXOMAMX B | IPOMCXOAALIMX B MarepHuasoB; CYILIHOCTb SIBJIEHUI],
MaTepraiax B MaTepHuaax B CYIIHOCTb SIBJICHHH, IPOUCXOIAINX B
YCIIOBUSIX YCIIOBHSX IPOUCXOSALINX B Marepuasax B
AKCILTyaTaluu IKCILTyaTalu1 MaTepHuasax B YCIIOBUSIX
1691 (SU15 171 n3Aenui YCIIOBHSX JKCILTyaTalluu
JKCILTyaTaldn 15691 (S 151051
101 (S 15171

b.1.6.8-Y.1 | OOyuatommuiics He | OOyuaromuiics OO6yuaromuiics OO6yuaromuiics
yYMEeT OlLleHUBaTh | c1abo ymeer yMeeT ¢ yMEET OLIEHUBATh U
Y [IPOTHO3UPOBATh | OLICHUBATH U HEeOOJIbIIMMHU IIPOTHO3UPOBATh
COCTOSTHUE IIPOTHO3UPOBATH 3aTpyAHCHUSAMU COCTOSTHUE
MaTepUaioB U COCTOSIHHE OLICHUBATh U MarepuajIoB U
NPUYNH OTKa30B MarepuasoB U IIPOTHO3UPOBATH IPUYMH OTKAa30B
JieTajiel Mox IIPUYHH OTKA30B COCTOSIHHE JeTaJIe MoJ
BO3JICIICTBEM HA JeTajIed moxq MaTepUasioB U IPUYUH | BO3JCHCTBUEM HA HUX
HUX Pa3INIHBIX BO3JIEHCTBHEM Ha OTKa30B JIETAJIEH MOl | pa3IMYHbIX
SKCIUTyaTallMOHHBI | HUX Pa3JIMYHBIX BO3/ICHCTBHUEM Ha HUX | AKCIUTyaTallMOHHBIX
X (haKTOpoB SKCIUTYaTallMOHHBIX | PAa3IMYHBIX (akTopoB

(haxTOpOB AKCTUTyaTalMOHHBIX
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[Tokazarenu Kputepuu u mkasna olieHUBaHUS PE3yIbTaTOB 00YUYEHHs 110 AUCHUTIIHE
oneHuBanus | HenpocraTouHblit JlocTato4yHbIi Cpennuii ypoBeHb BeIcokuii ypoBeHb
(3YH) YPOBEHb YPOBEHb
(haxTopoB
b.1.b.8-H.1 | O6yuaromuiicsa He | OO0yyaromunics OO0yuaromuiicst ¢ OO0yuarommiics
BJIaJICeT cnabo Biageer HEOOJIbIINMHU CBOOOJTHO BiajeeT
METOJIUKOM METOJIMKOI BBIOOpa | 3aTPyJHEHUSIMU HaBbIKAMU
BBIOOpA KOHCTPYKLIMOHHBIX | BIIaJICeT METOJUKOW | METOAMKOM BBIOOpa
KOHCTPYKIIMOHHBIX | MaT€pPUaJIOB JIIs BbIOOpA KOHCTPYKIIHOHHBIX
MaTepraoB s W3TOTOBJICHUS KOHCTPYKLIMOHHBIX MaTepuaoB s
W3TOTOBJICHUSI SIIEMEHTOB MAIlIMH | MaTepuasoB JUIs U3rOTOBJICHUS
HJIEMEHTOB MAIIMH | ¥ MEXaHU3MOB W3TOTOBJICHUS 3JIEMEHTOB MAIIIWH U
Y MEXaHU3MOB ANIEMEHTOB MAIIMH U | MEXaHU3MOB
MEXaHH3MOB

3. TunoBbIie KOHTPOJIbHBIC 3aIaHUsA U (I/IJ'[I/I) HHBIC MaTE€pHaAJIbI, H606X0)]]/IMI)IC AJIsA OHCHKH
3HaHHi7[, yMeHHﬁ H HABBIKOB U (I/IJ'II/I) onbITa 1€ATCJIBHOCTH, XaPAKTCPUIYIOLIHUX 3TAIIbI

¢popmupoBanusa komnereHuni B mpouecce ocsoenuss OINOII

Tumnossie KOHTPOJIbHBIC 3alaHUS U MaTCpHUaJlbl, H606XOI[I/IMLIG JJIA OLCHKHU 3H8.HPII>1, yMeHI/Iﬁ n

HAaBBbIKOB, XapaKTCPHU3YIOIIHUX 0a30BBIN ATaN Q)OpMHpOBaHI/IH KOMIICTEHIUM B IIpouecce OCBOCHUA

OIIOII, conepxarcsi B y4eOHO-METOANYECKHIX pa3paboTKax, MPUBEICHHBIX HUXKE.

1. MarepuanoBeieHE U TEXHOJOTUS METAIJIOB : B 2-x 4. / coct.: E. B.

yueb. mocoOue :

Tomgnesckast, H. M. ConoBeés ; UT'AA .— Yensaounck: UI'AA, Y. 1.— 2012.
Pexxum nocryna: http://37.75.249.157:8080/webdocs/tehmetal/9.pdf

2. MarepuanoBeaeHue

[OnexkTpoHHBIN  pecypc]

ANEKTPOHHBIA y4eOHUK / COCT.

ComnoBbeB H. M. ; UI'AY .— Yenabunck: UI'AY, 2008 .— 33 c.
Pexxum moctyma: http://188.43.29.221:8080/webdocs/tehmetal/7.pdf
3. Meroanueckue yka3aHHsS IO BBIMOJHEHHIO 33aJaHUM Ui CaMOCTOSITENbHON paboThI MO

nucuuruHe «MatepuanoBefeHue» [IJIEKTPOHHBIA pecypc|

JUISL CTY/IEHTOB 3a04YHON (hOPMBI

o0yuenus (nampasnenue 35.03.06) / coct.: B.b. KynsueBuu, H.U. Oneitnuk ; FOxHO-Ypanbckuit
I'AY, UucTtutyt arpounxenepuu. — Yenssounck: IOxuo-Ypansckuit 'AY, 2017. - 14 c.
Pesxxum nmoctyna : http://192.168.0.1:8080/localdocs/tots/89.pdf

4. MeToauveckne MaTepHaJIbl, ONpeessiolue Npouea1ypbl OllcHNBAHUSA 3HAHUIA,
YMeHM, HABBIKOB H (MJIH) ONBITA AeSTEIbHOCTH, XapPaKTePU3yIIMX 3Tan(bl)
¢GopMupoBaHMS KOMIIETEHLIMH

B JaHHOM pasgcyic METOAUYCCKUEC MaTCpualibl, ONPCACIIAIOIINEC MNPOUCAYPbl OUCHHWBAHUSA

3HAaHUW, YMEHUH, HABBIKOB, XapaKTepHU3yIoIuX 0a30BbIN 3Tanm (OpMUPOBAHUS KOMIETEHIMH I10

JUCIIMITIIMHE «MaTepI/IaJ'IOBe)IeHI/Ie», MNPUBCACHBI IMPUMCHUTCIIBPHO K KaXXAOMY H3 HCIIOJIB3YCMbIX

BUJIOB TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTallyi 00y4aroIuxcsl.
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http://37.75.249.157:8080/webdocs/tehmetal/9.pdf

4.1. OneHoYHbBIE CPeACTBA VISl NPOBEEHUS TEKYIIero KOHTPOJISl yCIeBaeMOCTH
4.1.1. YcTHBIN OTBET Ha IPAKTUUECKOM 3aHITHH

VYceTHBI OTBET Ha MPAKTUYECKOM 3aHATHM HCIONB3YETCS ISl OLIEHKH KadyecTBa OCBOCHUS
CTYJICHTOM 00pa30BaTeIbHON MPOTPAMMBI TI0 OTACIBHBIM TE€MaM TUCHHUILUIMHBL. OTBET OIEHUBACTCS
OIICHKON «OTIMYHOY, «XOPOIIOY, «YAOBICTBOPUTEIHHO» UIH «HEYIOBICTBOPUTEIHHON.

Kpurepun onenku orBera (Tabi.) AOBOIATCA O CBEASHHUS CTYJICHTOB B Hauaje 3aHSATHUH.
OrneHKa OOBSBIIACTCS CTYACHTY HEITOCPEICTBEHHO ITOCJIE YCTHOTO OTBETA.

IIxkana Kpurepun oneHnBanus
Onenka 5 - U3JIOKEHHUE MaTepuaa JIOTHYHO, TPaMOTHO;
(oTM4HO) - cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh M OOOCHOBAaTh CBOM CYKIEHHs NPH OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE NIPOBOJIUTH U OLICHUBATH PE3YJIbTaThl HU3MEPECHMUIA;

- CIIOCOOHOCTH pelaTh HHKCHEPHBIE 33/1a4H.

Orenka 4 - U3JIOXKCHHE MaTepuaja JJOTHYHO, TPaMOTHO;

(xoporo) - cBOOOHOE BJIaJICHUE TEPMUHOJIOTHEH;

- OCO3HAaHHOE MPUMCHEHHE TEOPETUYECCKMX 3HAHMHA JUIS  PELICHHUS
KOHKPETHBIX  HHXKCHEPHBIX  3aJa4, T[POBCACHHUS M  OLCHUBAHUSA
pEe3yJIbTaTOB U3MEPEHHM, HO coJepkaHne W (opma OTBETa HMEIOT
OT/IE€JIbHBIC HETOYHOCTH.

Ouenka 3 - U3JIOKEHUE MaTepurasa HeroJIHO, HEMOCIe10BaTEbHO,
(YLOBIETBOPUTEIBHO) | - HETOYHOCTH B ONPEAEICHUM IIOHATHH, B TPUMEHCHHH 3HAHWUN IS
pelieHus] KOHKPETHBIX WHXKEHEPHBIX 3a/ad, MPOBEACHUS W OIECHHUBAHUS
pe3yabTaTOB U3MEPEHUH,

- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXICHHIA;
- 00OHApY)KMBAETCSA HEAOCTATOYHO TIIIyOOKOE TIOHMMAaHHWE W3YYCHHOTO
Marepuana.

Onenka 2 - OTCYTCTBHE HEOOXOUMBIX TEOPETUUECKUX 3HAHWM; TOMYIEHb! OINOKU
(HEeYIOBJIETBOPUTENILHO) | B ONpENeNICHMH TOHSATHH, HE pEIIeHbl WH)XEHepHBbIC 3a/add, He
MPaBWJIbHO OLIEHUBAIOTCS PE3yJIbTaThl U3MEPEHUIA;

- HE3HAHHE OCHOBHOI'O MaTepHaja y4eOHOW NporpamMMmsbl, JOIMYCKAIOTCS
rpyOble OIIMOKH B M3JI0KEHUU.

4.1.2. PaGoTa B MaJbIX IpyMIax Ha Ja00pPaTOPHBIX 3aHATUAX

JlaGopaTopHoe 3aHsTHE — 3TO (hOopMa OpraHU3alUMu Yy4eOHOTO MpoIlecca, Mpenoararonas
BBIMIOJTHEHHE CTyJAEHTaMH [0 33JaHUI0 W TIOJ PYKOBOJCTBOM IMpEmNoJaBaTeNis OJHOM WU
HCECKOJIBKHUX NNPAaKTHYCCKHUX pa60T.

Junaktuueckas 1enb  1a0opaTopHbIX  paboT —  ¢GOpMUpOBaHHE Y  CTYACHTOB
npoecCHOHANBHBIX YMEHMM, a TakKe MPaKTUYEeCKHX YMEHHM, HEOOXOAMMBIX s H3Y4eHHUS
MOCTEAYIONUX YIeOHBIX AUCIUTIINH.

B mnauane 3amsartus CTYACHTHI JACIIATCA Ha Majlbl€ TI'PYIIINbI, NPCUMYIICCTBECHHO W3 IBYX
YeNoBeK, TaK Kak B TaKUX TpPYyMNIaxXx OTMEYAeTCs BBICOKUU ypOBEHb OOMEHa HHQOpMaIue u
MCHBIIIC pa3Hornacm71, HO BBIIIC U BEPOATHOCTH BOSHUKHOBCHUSA 3MOHI/IOHaJ'H)HOI\/'I HAIps>KCHHOCTHU
U, OYeHb YacTO, MOTEHIMAIBHOTO TYyMHKa. B ciydae BO3HUKHOBEHUS Pa3HOTIACUNA HU OAWH W3
YY4aCTHHUKOB HEC UMCECT COO3HHUKA.
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[Tocrme vero Ha 3aHSATHAX BBIIACTCS BCE HEOOXOAMMOE IS BBITIOJHEHUS JTabOpaTOpHOTO
3aHATHUA.

JlaboparopHoe 3aHATHE AMCUMILIMHE «MarepuasoBeeHNE» OLEHUBAETCS IO CIEAYIOLIUM
KPUTEPUSAM «3aUTEHOY, «HE 3auTeHO». KpuTepuu olleHKH NpUBEICHbI B TAOIUIIBI.

IlIxana Kpurepuu oueHnBanus

- N3JI0KEHHUE MaTepHaja JOrMYHO, TPaMOTHO;

- CBOOOIHOE BJIaICHUE TEPMHUHOJIOTHEN;

- YMEHHE BbICKa3bIBaTh U 00OCHOBAaTh CBOM CY)KJIEHUS IpU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBATh (PU3MUECKUE 3aKOHBI, SIBJIEHUS U IIPOLIECCHI;

- YMEHHE NIPOBOJUTH U OLICHUBATh PE3YJIbTaThl U3MEPEHUN;

- CIIOCOOHOCTb pellaTh MH)KEHEpHbIE 3a/aud (JOIYCKAeTCsl Halndue
MaJIO3HAYUTENBHBIX OMIMOOK WM HEAOCTATOYHO IIOJIHOE PACKPBITHE
COJepXKaHHWE BONpOCAa WJIM HOTPEUIHOCTh  HENPUHIMIIHAIBHOIO
XapakTepa B OTBETE Ha BOIIPOCHI).

OLEeHKa «3a4TEHOY

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHUM; JOMYyILEHbI
OMMOKH B ONpEACTICHUN MOHITHH M ONMUCAHUH (PU3UYECKUX 3aKOHOB,
ABJICHUM U INPOLECCOB, UCKAKEH UX CMBICI, HE PCIICHBI 3a7a4u, HE
IIPaBUJILHO OLICHUBAIOTCS PE3YNbTAThl U3MEPECHMUI;

- HEe3HaHUWE OCHOBHOI'O MaTepuala y4yeOHOM MporpaMmsl, JOMYCKAaOTCA
rpyObie OmMOKH B U3JI0KEHUH.

OLeHKa «HE 3aYTEHO)

[Ipu mnpoBeneHuu J1a0OPATOPHBIX paOOT BBEIACHBI JJIEMEHTHI, IOBBIIIAIOIINE HHTEPEC
oOydJarmuxcss K HMUM W UX [03HABaTEJIbHYIO AaKTUBHOCTH: TepMHuYecKas 00paboTka cranu,
onpejesieHue TBEPAOCTH Marepuana u apyrue. Ilepen paboroil mpemnopaBarens OeceayeT ¢
Oo0y4JalomMMHUCS 10 OCHOBHBIM TEOPETHMYECKUM BoIlpocaM (KOTOpbIE OHHU MpopadoTanu
CaMOCTOSITENIbHO) M OCOOEHHOCTSIM paboThl (Mepbl OE30MacHOCTH, WpaBUJIa BBIIOJTHEHUS
u3Mmepenuil). [Ipu BbimomHeHUH Pa0OT KaxAblii oOydaromuics oGopMIsieT OTYeT, B KOTOPOM
YKa3bIBAIOTCS e paboThl, X0 paboThl, TalOJHIa YHUCIEHHBIX PE3yJIbTATOB, BBIUYMCICHUS W
BBIBOJIBI.

4.1.3. KonTponbHas pabota

KouTtponbHas paboTa cOCTOMT B pPa3pabOTKE TEXHOJIOTUU U PEXKHUMOB TEPMHUECKON
00paboTKu aeraneil MamuH (TeMmIepaTypy HarpeBa, MPOJOJLKUTENBHOCTh BBIJEPKKH B IEUH,
CKOPOCTh OXJIaxkJeHus). B pabore momkHBI OBITh MPEICTaBICHBI CIEAYIONINE BOMPOCHI: BIHSIHHE
yrIepo/ia, JETUPYIOIUX AIEMEHTOB U BPEIHBIX MPUMECel Ha CBOMCTBA CTajll, HA3HAYEHHUE JIeTalH,
€€ OCKM3, TEXHMYECKHE YCIOBUS Ha TOTOBYIO JI€Tallb, OINUCAaHHWE TEXHOJIOIMYECKOU
MOCJIEIOBATEILHOCTH  TepMOOOpaboTku, Tpaduk TepMooOpaboTku. BapuwanTtel  3amaHuit
KOHTPOJIbHON pa0OTHI BBIJACT BEIYIIUN MTPEToaaBaTeb.

[TucemenHOE OopMIIEHHE KOHTPOJIbHOW pabOThl BbIMOJHSETCS Ha (opmare A4 Ha onHOMN
CTOPOHE WJIM B IIKOJIBHOW TE€TPaaH.

[lepen BBITOTHEHUEM KOHTPOJIBHOM pabOTHl HEOOXOIMMO HM3YUYUTh MaTepual MpeaMeTa B
COOTBETCTBUU C IPOTPAMMOM.

[TpumepHoOe coneprkaHne KOHTPOIbHON paboThI

Ha3zauuTh NOTHBIN IIUKI TEPMUYECKON 00pabOTKH IS 3aJaHHOU JAeTain

1. Ilmockuii HanuUIBHUK, cTanb Y 10A, Tommmaa 5 MM.

2. Peccopa, ctanp 701", TonmuHa 15 MM.

3. Bau, crans 35, nnamerp 50 Mm.

4. TopcuonHslii Bai, ctanb 85, nuametp 30 MM.
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KonTponpHast paboTa OIleHMBAECTCSI MPEMOJaBaTeIeM OLEHKONH «3a4TeHO», «HE 3a4TCHOM.
Kputepun ouieHnBanus npeicTaBiieHbl B Ta0mauie. Pe3ynbrar KOHTpOIbHOM paboThl BBICTABISETCS
B TAJIOH peleH3uu. B cilydae BBICTABICHUS OLIGHKH «HE 3a4TEHO» OOy4aromuiics o0si3aH B
KpaTyalliMii CpOK MHCIPAaBUTh BCE OTMEYEHHBIC MPENOJABATEIeM HENOCTaTKM M ClIaTh
KOHTPOJIbHYIO Pa0OTy Ha MOBTOPHYIO IPOBEPKY.

[IIxana Kpurepuu onenuBanust

OrneHka «3a4TeHO» - paboTa BBIMOJIHEHA MTOTHOCTHIO;

- YMEHHUE JIOTUYHO U TPAMOTHO NMPHUMEHSATh MaTEMAaTHYECKHE METOJIbI
MIPY PEIICHUN TIPEIOKEHHBIX 3a/1a4;

-B PCUICHUM HET MaTeMaTHYeCKHX OMMOOK (BO3MOXHA OJlHA-IIBE
HETOYHOCTH, OIKWCKA, HE SBJISAIONIASCS CJICICTBUEM HE3HAHUS WU
HETIOHUMaHMsI Y4eOHOT0 MaTepuaa).

OL[GHKa «HC 3a4YTCHO» - pa60Ta BBIIIOJIHEHA HE B IIOJIHOM O6’beMe;

- IOIYIICHBI CYIICCTBCHHBIC OIJ_II/I6KI/I, IMOKAa3bIBAKOIIHE, YTO CTYACHT
HC BJIaACCT HGO6XO[[I/IMBIMI/I TCOPCTUUCCKNMU 3HAHUSAMU
- HC YMCCT IPUMCHATb MATCMATHYCCKUC MCTOAbI B PCILICHHUU 3aaa4.

4.2. Tlpoueaypsl 4 OLlEHOYHBbIE CPeICTBA /1Jisl MPOBe/IeHUS MPOMEKYTOUYHOI aTTecTaluu

4.2.1. Dk3aMeH

DOk3aMeH sBhsieTcss (GOPMOM OLEHKM KauecTBAa OCBOEHHUSI CTYJEHTOM 00pa3oBaTelbHOMN
mporpaMmbl TI0 pazzesiaMm AuCHUIUIMHBL. [lo pe3yipTaTaM 5K3aMeHa CTYJIEHTY BBICTaBIISETCS
OILICHKA «OTIUYHOY, «XOPOIIO», «YIOBIECTBOPUTEIHHOY WU «HEYAOBICTBOPUTEIHLHO,

DKk3aMeH MpoBOIUTCS B (popme ompoca mo OwieraMm. Buiersl [uisi mMpoBeneHUs K3aMeHa
YTBEpXKAAOTCS Ha 3acedaHuu Kadenpbl M IMOAMUCHIBAIOTCS 3aBeAyromuM Kadenpoit. B Ounere
COJIepXKaTCs ABa TECOPETUUYECKUX BOIPOCA U MPAKTUUECKOE 3a/IaHHE.

Kputepun onenku otBerta cryaeHta (Tabm.), a Takke (Gopma ero mpoBeleHuUs: JOBOASATCS 10
CBEJICHUS CTYIEHTOB [0 Haudajga »JK3aMeHa. Pe3ymbrar »sk3aMeHa OOBABISETCS CTYIEHTY
HEIMOCPEICTBEHHO IIOCJIE€ €ro CAaud, 3aT€M BBICTABIAETCS B SK3aMEHALIMOHHYIO BEIOMOCTh H
3a4ETHYIO KHUXKKY.

Ixana Kpurepumn oueHnBanus
Onenka 5 BCECTOPOHHEE, CHUCTEMATUYECKOE U TIIyOOKOE€ 3HAHUE IPOrpPaMMHOIO
(oTnMYHO) MaTepuana, YyCBOCHHME OCHOBHOM M JONOJHUTEIBHOW JMTEPATYPBHI,

PEKOMEHIOBAaHHON IPOrpaMMON JUCLUIIIUHBI, IPABUIBHOE pEIICHUE
WHKEHEPHOU 3a/1a4.

Onenka 4 IIOJIHOE 3HAHUE TNPOrPaMMHOIO MaTepualla, YCBOEHHE OCHOBHOM
(xopo1wo) JUTEPATYypHI, PEKOMEHI0BaHHOU B nporpaMmme, HaJIn4yue
MaJIO3HAYUTENIbHBIX OIIMOOK B pEUIeHMM WH)XXEHEPHOW 3ajaud, WU
HEZ0CTAaTOYHO MOJIHOE PACKPBITUE COAEPKAHUE BOIIPOCA.

Onenka 3 3HaHHWE OCHOBHOT'O MPOTPaMMHOI0 MaTepuaia B MUHUMaJbHOM 00beMe,
(YZIOBJIETBOPUTENBHO) | MOTPENTHOCTH HENPUHIMITHAIBHOTO XapaKkTepa B OTBETE Ha K3aMEHE U B
pELIEHNN UH)KEHEPHOU 3aJjauH.

19



Onenka 2 npobensl B 3HAHUSAX  OCHOBHOTO — IPOTPaMMHOIO  MaTepuaa,
(HEeyIOBIIETBOPUTEIBHO) | MPUHIMIIMANBHBIE OIIMOKK TpU OTBETE Ha BOINPOCHI U B PEIICHUH
MH)XEHEPHOU 3a1auu.

BOHpOCLI K 3K3aMEHY

2 ceMmecTp

Mexanndeckue CBOMCTBA CTAIH

TexHomOrM4YeCcKne CBOMCTBA CTAIHN

OKCIUTyaTalluOHHBIE CBOMCTBA CTaJIN

XUMHYECKHE CBOMCTBA CTaJIN

duznyeckre CBOMCTBA CTAIIN

Kpucramnnueckoe crpoeHre MeTauioB. THIIBI KPUCTAIUIMYECKUX PEIIETOK METaJIIOB
[Tomumopdu3m MeTamioB

JleheKThl CTpOCHHS KPUCTAILIIOB

©oNo A WODNRE

Juddy3noHHbIE TPOIIECCH B METAILIE
Tuiel METAJUIMYECKUX CILIABOB

-
o

11. JwmarpamMmbl COCTOSIHHS THIIA MEXaHUYECKHUE CMECH, TBEPJBIC PACTBOPHI, XUMUYCCKHE
COCITUHEHUS

12. CTpyKTypHBIE COCTABIISIOIINE CIJIABOB JKeJIe3a C yriIepoaoM

13. JAumarpamma COCTOSIHUS KeJe30-yTIIepoT

14. Knaccudukamnus craiei

15. PacmmdpoBka 0603HaUYCHHS cTaNIeH

16. CsapuBaeMoCTb cTajnei

17. CnocoOHOCTh 00pa0bOTKH pe3aHUEM CTaJICH

18. 3akammBaemocTh cTajeu

19.  Ormyck metaiia

20. 3akanka merayia

21.  Omxur Merania

22. Hopwmanuzanus MeTtania

23. llemeHrarus craiu

24. A3zoTupoBaHuUE cTalu

25. llmaHupoBaHHE CTaTN

26. TloBepxHOCTHas 3aKaika

27. 3akaika TOKaMH BBICOKOW YacTOTHI

28. TloBepXHOCTHOE TUTACTHYECKOE JehopMUpOBaHUE

29. Haknén

30. Menn 1 ee craBbl

31. CmuaBel Ha OCHOBE ATIOMUHUS

32.  AHTUDPHUKIMOHHBIE MaTEPUAIIBI

33. HHcTpyMeHTaJIbHBIE MaTepUAIIbI

34. DIEKTPOTEXHUYECKHE MaTEPHAIIBI
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3amaun

[IpumepHoe copeprkaHue MPaKTUYECKOTO 3aJaHuUs

1. PacmmdpoBats o603nauenue criaBoB: bpAl12K6H6, A5, BT1-0, MJI11, JII[14K3C3,
CU20, JI68, B93, AO9-2. O6nacTs NpUMEHEHUSI.

2. Pacmmudposats o603nauenue crutapos: bpO10C12H3, 118, JIK80-3, MA17, K435-10,
JIC59-1, AMr3, M00, XKI'p7. Obnacte npuMEHEHHUS.

3. PacmmdpoBate o6o03Hauenuwe crutaBoB: bpOIICH3-8-4-1, MJIS, JI70, AKS5M7,
JDKMu59-1-1, 120, AT-6, K430-6, XKI'p3. O6macts npruMEeHEHUS.

4. Pacmudposare o6o3nauenue craneit: Ct. 3 cm, 20, 08X18H10T, V11A, X 15, A 20.
JlaTh OIlEHKY 10 CBApUBACMOCTH, PE3aHUIO U 3aKATMBAEMOCTH.

5. PacmmdpoBate o603nauenue craneit: 40XHBA, Y11, P9KS, 45, AC12XH, Cr. 2 k.
JlaTh OIIEHKY 110 CBApUBAEMOCTH, PE3aHUIO U 3aKATMBAEMOCTH.

6. Pacmmdposate o603nauenue craneii: 0912C, Y13A, P6, 40, 9XPM, Ct. 4 nc. [late
OIICHKY IO CBAPUBAEMOCTH, PE3aHUIO U 3aKaTHBACMOCTH.

21



JINCT PETUCTPALUN USMEHEHUIA

Howmepa nucros

OcHoOBaHMe UIA

Home Jara
b AHHYIHPOBAH- BHGCGHH’I“ IMoamnuce Pa;u:;f;:;xa Jara BBEJICHUS
W3MEHEHHUSI |3aMEHEHHBIX| HOBBIX eI H3MCHCHUH W3MEHEHUS
Z =
3 m.5-10 PII |- 1.5-10 PII/] . | AkTyanu3arust ‘/_///vKo:moB A.H. 01.04.2018 01.04.2018
n. ©OC ®0C y4eOHo- »
METOINYECKOTO

obOecrieueHns




