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1. O01mme MoJ10KeHUs

Huctumimna «MartepuajioBenenne. TexH0J10rus KOHCTPYKUHOHHBIX MAaTEPHATIOB)
oTHOCcUTCS K Onoky BlyueOHOro muana, BXOAAIIETO B COCTaB OOpa3oBaTEIbHON MPOrpamMMbI
Beiciiero obpaszoBanus 27.03.02 —«YmpasieHue kadyecTBOM» (HampaBiIeHHOCTh (MPOGUIL) —
«Y1paBieHHE KaUECTBOM B TEXHOJOTHUYECKUX CUCTEMAX)).

HopmatuBHO-MeTOIMUYecKOi 06a30# 1 pa3pabOTKK pabodeil mporpaMMbl y4eOHOH aHcC-
mumuHel «MaTtepuanoBenenune. TexXHOI0rusi KOHCTPYKUMOHHBIX MATEPHAJIOBY SIBISIOTCS:

e ®enepanbubiii 3ak0H "OO6 oOpazoBanuu B Poccuiickoii ®@enepanuu', yTBEp>KICHHBIN
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

e [Ipuka3z Muno6puaayku Poccuu Ne 301 ot 05.04.2017 r. 00 yTBEp>KI€HUH TIOPsIKA Opra-
HU3AIMH U OCYIIECTBICHHS 00pa30BaTEIbHON IEATEIFHOCTH 110 00pa3oBaTeIbHBIM IPOrpaMMam
BBICILIEr0 00pa3oBaHus - MporpammamM OakaiaBpuara, IporpaMmam CIeUalIuTera, IporpaMMamM
MarucTpaTypshl.

o OenepanbHbIil TOCYIapCTBEHHBINM 00pa30BaTeNbHbII CTaHAAPT BBICIIETO 00pPa30BaHUs IO
HarnpagieHuio noarotoBku 27.03.02 «YnpapneHne KauecTBOM», YTBEPKICHHBIM TpHKa3oM Mu-
HUCTEPCTBA HAYKH U BbIcIiero oopazoanus Poccuiickoit @enepannu Ne 869 ot 31.07.2020 r.

e [Ipodeccuonanphelii cranaapt «MHxkeHep 10 KOHTPOJII0 KauecTBa MPOU3BOACTBA Mebe-
TN YTBEPKACHHBIM MpHKa3oM MMHHCTEPCTBA TpyJda M COLUAIBbHON 3ammThl OT Poccuiickoit
Oeneparun ot 25 gexadpst 2014 r. Ne 1151H.

e [Ipodeccuonanpuspiii crangapt «CrneuuaaucT MO TEXHUYECKOMY KOHTPOJIIO KayecTBa
IPOAYKIMHW» YTBEP)KICHHBIH NMpUKa30M MUHHCTEpCTBA TpyJa U COLUANIbHON 3amuThl oT Poc-
cuiickoit @enepanuu ot 4 mapta 2014 r. Ne 123H.

o [Ipodeccuonanpuplii crapmapr «Crenuanict mno cepTuukanuu MPOIYKIHH» YTBEp-
JKICHHBIN npuka3zoM MuHHCTEPCTBA TPyJa M COLMAIbHOM 3amuThl OT Poccuiickoit denepannn
oT 31 okTsa0ps 2014 r. Ne 857H.

e [Ipodeccuonanpusiii ctanaapT «CrnenuagucT Mo Ka4ecTBY MPOAYKIIUUY yTBEPIKICHHBIH
npuKazoM MuHHCTEpCTBA Tpyda U colMalbHOM 3amuThl oT Poccuiickoit denepaunu ot 31 ok-
Ts0pst 2014 r. Ne 856H.

e YueOHbIE TUTaHBI 00Pa30BATENBHON MPOrPaMMBbI BBICIIETO OOpa30BaHMs HAIpPaBICHUS
27.03.02 — «YmnpaBieHue KaueCTBOM» (HampaBIeHHOCTh (MTpoduib) — «YIpaBiieHHEe KaueCTBOM
B TEXHOJIOTMUECKHUX CHCTEMax»), MOATOTOBKH OakajaBpOB [0 OYHOW, OYHO-3a04YHON M 3a0YHOU
dopme oOydenus, ogodpennbiii YuensiM coBeroM YIJITY (mporokon Ne 3 or 16.03.2023), ¢
JIOTIOJIHEHNSIMM W HM3MEHEHHsSMM, YTBEP)KICHHBIMM Ha 3acefaHun YdeHoro cosera YIJITY
(mpotokon ot 20.04.2023 Ne4), BBeaenHbiMU npukazoM YIJITY ot 28.04.2023 Ne302-A.

OOyuenne 1mo oOpazoBarenbHOUW mporpamme 27.03.02 —«YmpaBieHHe KadecTBOM)
(HampaBJIeHHOCTD (Mpoduiab) — «YIpaBieHWE KaueCTBOM B TEXHOJOTHUECKUX CHCTEMAax») OCy-
IIECTBJISIETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX pPe3yJIbTATOB 00yUYeHHUsI 10 JUCHMILJIMNHE, COOTHECEHHBIX € IJ1a-
HHPYEeMbIMH pe3yJIbTaTAMH O0CBOEHHS 00pa30BaTeIbHON MPOrpaMMbl

[InanupyeMbIMH pe3ynbTaTaMyd OOyuYeHUS O JUCHMILIMHE SIBISIFOTCS 3HAHUS, YMEHMS,
BJIAJICHUSI U/UJIM OMBIT I€ATEIIbHOCTH, XapaKTePHU3YIOIIHE Talbl/ypoBHU (POPMHUPOBAHUS KOMIIE-
TEHIUH 1 o0ecreynBaroIfe JOCTUKEHHE TIIaHUPYEMbIX Pe3yJbTaTOB OCBOCHUSI 00pa3oBaTellb-
HOW NPOrpaMMBbI B LIEJIOM.

Leab ocBoeHusi AMCUMILVIMHBI — (popMHUpoBaHHE CIIOCOOHOCTH (HOPMYIUPOBATH 3a7auu
npodeccHOHaIbHOM AEATENPHOCTH Ha OCHOBE €CTECTBEHHOHAYUYHBIX M OOIIEMH)KEHEPHBIX 3Ha-
HUM.

3agauu AMCHMIIMHBI:

- IpuoOpeTeHne CTYACHTaMU COBPEMEHHBIX 3HAaHUN 00 OCHOBHBIX I'pyMIax MaTepHaloB,
UX CBOMCTBaX, TEXHOJOTHUAX YIPOUHEHHs U 00JIaCTIX IPUMEHEHHUS;
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- ¢popmMupoBaHre y 00y4arOIIErocs MBIIUICHUS, HEOOXOIUMOTO Il PEIICHUS MpaKTHYe-
CKHX 3a/1a4, 0a3UPYIOIIMXCS Ha €CTECTBEHHOHAYYHBIX U OOLIEMH)KEHEPHBIX 3HAHUAX O B3aUMO-
CBSI3U MEXKIY COCTaBOM, CTPOSHHEM, CBOMCTBAMH U O0JIACTHIO MPUMEHEHUS MaTEPUAJIOB;

- pa3BUTHE NIPEJCTABICHUN O TEXHOJIOTHSIX TPOU3BOJICTBA U3ACIUN MAIIMHOCTPOCHHUS,

- (hopMupOBaHKE HABBIKOB BBIOOPA PA3IMYHBIX TEXHOJIOTHI 00pab0TKH KOHCTPYKIIMOHHBIX
MaTepUasoB C IEJbIO MOBBIIIEHUS PA0OTOCIIOCOOHOCTH AeTaleil U y3710B MalllHH.

[Tporecc u3ydeHus MUCIUILTAHBI HANIPABJICH HAa (POPMHUPOBAHUE cienyrolel oomenpodec-
cuonanpHOM KomnereHuu: OIIK-2 — cnocoben ¢popmynupoBath 3a1auu MpodeccnoHaIbHOM fe-
ATENPHOCTH HAa OCHOBE 3HAHMI MPO(UIBHBIX Pa3JeJIOB MATEMATHUYECKHX U €CTECTBEHHOHAYUHBIX
JTUCIUIUTAH (MOJTyJIek);

B pesynbrare u3ydeHus AUCUUILUIMHBI 00yYarOIIUICS TOIHKEH

3HATh:

- TEOPHIO, METOJMKHN U OCHOBHBIE 3aKOHBI B 00J1aCTH OOIENH)KEHEPHBIX HAYK;

- (puzmueckre U MEXaHUYECKUE XapaKTePUCTUKH PAa3IUYHBIX MaTEPHUAJIOB;

yMeThb:

- IPUMEHSTHh METOJIbI onpezeneHus: d3PPEKTUBHOCTH TEXHUYECKUX CPENICTB U TEXHOJIOTHI
IpY PEUICHNH MPO(eCcCHOHANBHBIX 33/1a4;

- UCIOJB30BaTh MOJYYCHHbIE TEOPETHUYECKHE 3HAHUS MPU (POPMYIUPOBAHUU U PELICHUU
3aJa4 B TEXHUUECKUX MPUIIOKECHUSAX MPO(HECCHOHATBHON AITEIbHOCTH,

- IPUMEHSTH CIIPAaBOYHBIE MaTepUalbl U COPTAMEHTHI [0 MaTepHaliaM M CTaHAapTU30BaH-
HBIM U3JICITHSIM

BJIa/IeTh HABBIKAMM

- IPUMEHEHHS €CTECTBEHHOHAYYHBIX METOAMK B PEATU3AIIH TEXHOJIOTHIECKUX MPOIECCOB
B IIpOo(heCcCHOHANBHOM JIeATEIbHOCTH;

- IPUMEHEHHUS OOIEHH)KEHEPHBIX METO/IMK B pEATM3allii TEXHOJIOTHIYECKUX MPOIIECCOB B
npohecCuOHaNBHOM e TEIbHOCTH.

3. MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHON MPOrpaMMbl

JlanHast yueOHasi TUCHMIUIMHA OTHOCUTCSA K 0Os3aTeIbHBIM JAUCLHUIIMHAM 0a30BOH 4a-
CTH, YTO O3Ha4aeT (popMupoBaHHEe B Mpolecce 00ydeHus y 6akagaBpa OCHOBHBIX 0a30BBIX MPO-
(deccroHaNbHBIX 3HAHUI U KOMIIETEHIINM B paMKax BIOPaHHOTO MPOQUIIS.

OcBoeHNe DaHHOW AMCHUIUIUHBI SBIISETCS HEOOXOIUMON OCHOBOM AJISi MOCIENYIOIEro
nzydenus gucruiuind OIOI, moaroToBKe K caye u cave rocyAapCTBEHHOTO YK3aMeHa.

Hepequb 06€CI’Z€HMBGiOWMX, conymemeyrwux u obecneyusaemvix 6ucuunﬂuH

Ob6ecneunBaronye ConyrcTByromue ObecneunBaemble
1. | ®usuka Jeranu mammH
2. | YueOHast mpakTHKa (03Ha- Conportusnenue mare- | I[Toaroroska k caaue u ciava roc-
KOMHTEJIbHAS IPAKTHKA) pHaJoB yJIapCTBEHHOTO dK3aMeHa
3. | Xumus

YkazaHHbIE CBSI3U AMCIUIUIMHBI JaIOT 00ydaromeMycsi CHCTEMHOE TIPECTaBICHNE O KOM-
MJIeKCce M3ydaeMbIX AUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uto obecneunBaeTr TpeOyeMblit
TEOPETUYECKHI YPOBEHb M MPAKTUYECKYIO HAIPABJICHHOCTh B CUCTEME OOy4YeHHS U Oymymieit
JIEATEIIbHOCTH BBIITYCKHUKA.



4. O0beM TUCHUIIMHBI B 324eTHBIX eIMHUIAX ¢ YKA3aHHEM KOJIHYeCTBA aKaIeMHUYeCKUX
4YacoB, BblJIeJeHHbIX HA KOHTAKTHYI0 padoTy o0y4aloluxcs ¢ npenojaasaresieM (110 BUIaM
yueOHBIX 3aHATHII) 1 HA CAMOCTOSITE/ILHYIO PA00Ty 00y4ar0IMXCs

OO61mmas Tpy10eMKOCTh JTUCITATITHHBI

Bcero akanemMnueckux 4acos

Bu yuebHoit paboTst OYHO-3204Hast | 3ao4Has Qop-
ouHas (popma

dhopma Ma
KonTakTHasi paboTa ¢ npenogaBarejiem: 54,35 22,35 14,35
nexuuu (JI) 26 16 6
npaktuueckue 3anarus (113) - - 4
naboparopusie padotel (JIP) 28 6 4
WHBIE BUIbI KOHTAKTHON pabOThI 0,35 0,35 0,35
CamocTrosiTe/ibHAs patoTa 00y4alOIIMXC: 89,65 121.65 129,65
M3Y4YE€HHE TEOPETHUECKOro Kypca 53 78 71
MIOJITOTOBKA K TEKYIIEMY KOHTPOJIO 10 12 18
BBIIIOJIHEHHE JOMAIIIHETO 3a0aHNs 12 12 12
MOITOTOBKA K MPOMEKYTOYHON aTTecTalluu 14,65 19,65 28,65
Buja npomexyTO4HOI aTTecTalNu: IK3aMeH IK3aMeH IK3aMeH
OO1ast TpyA0eMKOCTh 4/144 4/144 4/144

*KonTakTHas paboTa 06ydalOIMXCS ¢ TPENoaBaTelieM, B TOM UHCIE C IPUMEHEHHEM IHCTAHIMOHHBIX
00pa30BaTEIbHBIX TEXHOJIOTHH, BKIIOYAET 3aHATHS JICKIIHOHHOTO TUTA, W (MJIM) 3aHATHS CEMHHApPCKOTO
THMA, Ta0OpaTOpHBIe 3aHATHS, W (WIIM) TPYNIOBBIE KOHCYIbTAIMH, W (WJIM) WHAWBHIYabHYIO paboTy
oOyyaromerocs ¢ MmpenojaBareieM, a TAKKe aTTeCTallUOHHBIE UCIBITAHUS TPOMEKYTOUYHON aTTeCTalluu.
KonTakTHast paboTa MOXET BKIIIOUATh MHBIC BUABI YI€OHOH NESATENFHOCTH, PETyCMaTPUBAOIIHE TPYTI-
HOBYIO U MHIUBHIYAJIBHYIO PaboTy 00ydJaromuxcs ¢ mpenoaaBaTenaeM. Yackl KOHTaKTHOH paboThI ompe-
nensitorest [Tonoxennem 06 opraHu3aluy ¥ MPOBEACHUH KOHTAaKTHON paboTHI MPH peau3annuu oopa3oBa-

TEJNIBHBIX MPOrPaMM BBICIIETO 00pa3oBaHMs, YTBEPKIECHHBIM YdeHbiM coBeToM YIJITY ot 25 deBpans
2020 rona.

5. Conep:kanue TUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3JejiaM) ¢ yKa3aHHeM OT-
Be/ICHHOI'0 HA HUX KOJHMYeCTBA aKa/leMUYeCKUX YaCOB

5.1. TpyanoeMKoOCTh pa3/ie/10B AUCHUIINHBI
o4HasA popMa 00ydeHHsA

No | HammeHnoBaHue pazaena auc- JI 113 JIP Bcero CamocrosiTenbHas
/i [UTTAHBI KOHTaKTHOM pabota
paboTsl
1 | OcHOBBI CTpOCHHUSI U CBOICTBA
P 4 | - | 6 10 9,5
METaJIJIOB
2 | OCHOBBI TEPMHUYECKOI 00pa-
OOTKH Y TIOBEPXHOCTHOTO - - 6 6 15,5
YIPOYHEHUS
3 | Konc WOHHBIC METAJUTBI U
TPy 6 - 4 10 11,5
CILIaBBI
4 | HemeTtayminueckue U KOMIIO-
4 - - 4 19,5
3UIMOHHBIE MAaTEPHAIIbI
5 | OCHOBBI TEXHOJOTHH KOH-
12 - 12 24 19
CTPYKIITMOHHBIX MaTEPHAIIOB




HToro no pasgenam: 26 - 28 54 75
ITpoMexyTouHas aTTecTanus X X X 0,35 14,65
KypcoBast pabora (KypcoBoi mpo-
€KT) i i i i i

Bcero 144
04HO-32049HasA (popMa 00ydeHUs
No | HaummeHoBaHue pazjeia Jauc- J 113 JIP Bcero CamocrosiTenbHas
/T IUATITAHBI KOHTaKTHOM pabora
paboThI
1 | OcHOBBI CTPOECHHS U CBOMCTBA 2 i 1 3 155
METAJIJIOB
2 | OcHOBBI TepMUYECKOH 00Opa-
OOTKHU M TOBEPXHOCTHOTO - - 2 2 20
YIPOYHEHHUS
3 | KoHCTpyKIIMOHHBIC METAILIBI U 4 i 1 5 155
CILIaBbI
4 | HemeTraminueckue U KOMIIO- 2 i ) 2 97
3UIIMOHHBIE MaTEPUAIIBI
5 | OCHOBBI TEXHOJIOTHU KOH- 5 i 9 10 24
CTPYKLIMOHHBIX MaTE€pPHAJIOB
HTroro no paznenam: 16 - 6 22 102
IIpomexyTouHas aTTecTanus X X X 0,35 19,65
KypcoBas pabota (KypcoBoil mpo-
€KT) i i i i i
Bcero 144
3a04Hast popmMa 00y4eHHs
Ne HaumenoBanwue pazniena auc- JI 113 JIP Bcero CamocTosTenpHast
/1 IUTIIAHEI KOHTaKTHOH pabota
paboThI
1 | OcHOBBI CTpPOCHHS U CBOMCTBA 1 i 9 3 14
METAJIJIOB
2 | OcHOBBI TEpMUYECKOI1 00pa-
OOTKH M TOBEPXHOCTHOTO 1 - 2 3 18
YIPOYHEHUS
3 | KoHCTpyKIIMOHHBIC METAILIBI U 15 i ) 15 16
CILIaBbI
4 | HemeTramuimueckue U KOMIIO- 05 i ) 0.5 24
3UIIMOHHBIE MaTepUabl
5 | OCHOBBI TEXHOJIOTHU KOH- 2 4 ) 6 29
CTPYKIMOHHBIX MaTE€pPHAIIOB
Hroro no paznenam: 6 4 4 14 101
[IpomexxyTounas arrecranus X X X 0,35 28,65
KypcoBast pabora (KypcoBoil mpo-
€KT) ) ) i ) )
Bcero 144




5.2. Coaep:xanue 3aHATHH JEeKIIHOHHOTO THIA

Pazoen 1. Ocnoswvt cmpoenus u ceoiicmea Memaiios

1.1. Cmpyxmypa memannos

XapakTepHble IPU3HAKK arperaTHbIX COCTOSIHUI BemlecTBa. OCHOBHBIE THIBI KPUCTAIINYE-
ckux pemrerok. [Tomumopdusm. Anmsorponus. Texcrypa meramna. Kimaccudukanus Metaymios.
JledexTbl cTpoeHus: KpUCTAUIMYECKUX Tell. TodeuHble, TUHEeWHbIe (AUCIOKALUU) U MTOBEPXHOCT-
Hble gedekThl. [IToTHOCT mucnokanuii. BiusHue teMnepaTypsl Ha IIOTHOCTH IeeKToB. Bms-
HUS 1ePEKTOB KPUCTAIITMUECKONW PEeNIeTKU Ha MPOYHOCTh MeTaIoB. ['paduk 3aBUCUMOCTH MPOY-
HOCTH OT IJIOTHOCTH JiedekToB. Hakien, Bo3BpaT (OTABIX, MOIUTOHU3AINS) U PEKPUCTATLTH3ALINS.

1.2 Inacmuueckas degpopmayus u Mexanuueckue c60UCmMEa Memaios

CpoiicTBa METAJIOB C IpuMepaMy. MexaHn4ecKkue CBOIcTBa MeTalioB. JluarpamMma pacrs-
seHusi. OCHOBHBIE MOKA3aTeNy MPOYHOCTH U TUIACTUYHOCTH, BBISIBIISIEMbIE TIPU CTATHUECKUX HCIIbI-
TaHusxX. TBepaocTe. MeToabl M3MepeHHs: TBEPAOCTH M O0JIACTH MX NMpUMEHEeHus. J(nHamuueckue
UCTIBITaHUsI METAJUIOB U UCTIBITAHUS IIPU MIEPEMEHHBIX Harpy3kax. [IpuHiunuansubie cxemsl. Y aap-
Has BSI3KOCTb, YCTaJIOCTh, PE/IEN BHIHOCIUBOCTH.

1.3 IIpoyecc kpucmaniusayuu u ¢hpazosvle npeepayeHus 8 Cniasax

IIpouecc kpucrawm3zauuy. [enaputrast mukBauust. CrutaB. OCHOBHBIE TUIIBI CIUTABOB. Jparpam-
Ma COCTOSIHHMsI. MeTo/IMKa IMOCTPOCHHUS TMarpaMM COCTOSIHUS Ha ripumepe criaBa Pb-Sh. Tpasuio ot-
pe3koB. JIukBarwst. dazoBbie npeBpareHus B cucremax Sn-Zn, Cu-Ni, Cu-Ag. CxeMbl CTpyKTYp.

1.4 OcHosHble munsi Ouazpamm cocmosHusl

JlnarpamMmbl COCTOSIHUS CIJIaBa, KOMIIOHEHTBHI KOTOPOT'O B TBEPJOM COCTOSIHUM HEPACTBO-
pPHMbI, 00pa3yIOT MEXaHUYECKHE CMECH CBOUX MPAKTUYECKH YUCTHIX 3epeH (Pb-Sb, Sn-Zn). /Tua-
rpaMMa COCTOSIHHS CIUIaBa, KOMIIOHEHTHI KOTOPOT0 HEOTPaHUIEHHO PACTBOPUMBI IPYT B JpyTre
(Cu-Ni). Inarpamma COCTOSIHHSI CILIaBa, KOMIIOHEHTBI KOTOPOTO 00pa3yoT YCTOMYMBOE XMMH-
yeckoe coenunerne (Mg-Ca). JluarpamMmma COCTOSIHUS CIIAaBOB U3 JIBYX KOMIIOHEHTOB OIPaHHU-
YEeHO pPacTBOPUMBIX B TBepaoM coctostuuu (Cu-Ag, Al-Cu).

1.5 Jluaepamma scenezo yemenmum

Huarpamma Fe-FesC. Tepabie dassl cuctemsl Fe-Fe3C. da3oBble mpeBpalieHus B cIijia-
Bax Fe-FesC. [IpuHuunuanbHble CXeMbl MUKPOCTPYKTYP JKEJI€30yTIEPOAUCTHIX CIIIABOB.

Pazoen 2. Ocnoevl mepmuueckoii 00padomKku u nOBEPXHOCHHO20 YRPOUHEHUA

2.1. OcHosbl mepmuueckoii 06pabomku

Tepmuueckas 06paboTka. OcHoBHBIE mapameTpbl peskuma TO. O6mmenpuHsAThIE 0003HaYe-
HUS Ha Auarpamme coctostHus. CTaauu pacmajia aycTeHuta. JlmarpaMma TepMOKHHETHYECKOTO
pacnaza aycTeHUTa U NpeBpalleHuil aycrenuTa. [IpeBpaiieHus aycTeHnTa npu pas3inyHbIX CKO-
pocTsax oxnaxaeHus. OcodbenHocTH nupy3noHHOrO, 6€311p(y3HOHHOIO U CMEUIAHHOTO Ipe-
BpallleHUs1 ayCTEHUTA MPU PA3IMUHBIX CKOPOCTSIX oxJaxkaeHusi. CTpyKTyphbl, oOpa3yromuecs npu
Pa3IMYHBIX CKOPOCTSIX OXJIaKICHUSI.

2.2 3axanxa u omnyck cmanu

MapreHncutHoe mpeBpamieHue. 3akanka. KpuTudeckas CKOpOCTh 3aKajiKu. 3akaluBae-
MocTb. [IpokanuBaeMocts. Biusinue copeprkanust yriepoja B CTajIIX Ha TBEPAOCTh MapTEHCUTA.
3akanka u ee Buabl. OOpabOTKa X0JI0/I0M, €€ Ha3HaYeHHE U 00J1acTh NpuMeHeHus. OTIyCK, ero
Bu/bl. HazHaueHue kaxoro Bujia OTIIyCKa.

2.3 Xumuro-mepmuuecxas oopabomra. Ilogepxnocmuas 3axanixa

Xumuko-repmuueckas o0padotka cramu. [Iponeccer XTO. @akropsl, Baustone Ha updy-
3MI0 TIPM XMMUKO-TepMHUecKoil oOpadotke. Llemenrtarums cramu. Tepmudeckas oOpaboTka IeMeH-
TOBaHHBIX CTalel. A30TUPOBAHUE U HUTpoLleMeHTaIus cTany. [loBepXxHOCTHAS 3aKalika CTallu.

2.4 Omorcue u Hopmanuzayus. cmanu

Omxur. Buael oTxura u ux HazHauenue. Hopmanuszanus, ee nemiu.

Pazoen 3. Koncmpykuyuonnsie memanivl u cniagol

3.1 Cmanu

Knaccudukanus yrinepoaucTeix craneil. MapKupoBKa KOHCTPYKIMOHHBIX M WHCTPYMEH-
TaJbHBIX YIJIEPOJUCTBIX CTajiel. YTIepoAucTble CTaaud OOBIKHOBEHHOI'O KauecTBa, YIJIepOJu-
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CThIe KOHCTPYKIIMOHHBIC KaUeCTBEHHBIC CTAJIM, aBTOMATHBIC CTAIM — MapKHPOBKa M 00IacTH
npuMeHeHus. BiusiHue yriepoaa Ha CTPYKTYpPY U CBOMCTBa ctajiei. JlerupoBanue cranieil, BiIM-
saue Jjerupyomux smementoB (Cr, Ni, Si, Mn, Co, Al V, W u 1.1.) Ha cBolicTBa cTaneit. Map-
KHpOBKa U KilacCU(UKalUs JETHPOBAHHBIX cTanei. LleMeHTyeMble U yiaydliaeMble JIETUPOBaH-
Hble cTanu. Koppo3HMOHHOCTOHKHE JIerMpoBaHHBbIE CTajH. JIETMpOBaHHBIE CTalM C OCOOBIMHU
cBoricTBamH. [IpyXKMHHBIE ¥ IIAPUKONOAIIUITHUKOBBIE CTAJIH.

3.2 Yyeynwi

benblie, oTOeneHHble U cepble UyTYHBI, UX CTPYKTYypa. MapkupoBka cepbix yyryHoB. Obma-
CTH IIPUMEHEHUS CEPBIX, BBICOKOIIPOUHBIX U KOBKUX YyT'YHOB.

3.3 Meow u cnnagul Ha ee ocHoge

MapkupoBKa TUTEHHBIX U Ae()OpMUPYEMBIX JTaTyHEH, 00J1acTu NpuMeHeHus1. BiusHue co-
JepKaHus IIMHKA Ha (a30BbIi COCTaB U MEXaHWYECKHE CBOMCTBA JIaTyHel. MapKupoBKa JTuTeil-
HBIX U AepopMupyeMbIX OpoH3, 006JaCTH TPUMEHEHUSI.

3.4 Anromunuti u cniagvl Ha €20 OCHOBE

Huarpamma «Al-nerupyromuii snemenT». JlepopMupyeMbie aarOMUHUEBBIC CILIaBBI, HE
yIPOYHSEMbIE TepMHUECKOi 00paboTkoi. [ledopMupyeMble antOMUHUEBBIE CIUIABbI, YIIPOUHsIE-
Mble TepMudeckoil o0paOoTkoil. JlureliHble allOMHHHEBBIE CILIaBbl. MapKUpOBKH, 00J1acTH
MIPUMEHEHUS], IPUMEPBIL.

Pa3zoen 4. Hememannuueckue u KOMRO3UYUOHHbIE MAMEPUATIb

4.1 Cmpykmypa u ceoticmea Mmamepuaios

Knaccugukanus HeMeTaNTMYeCKUX MaTepHajoB 1O MPOUCXOKAeHHI0. CTpyKTypa, CBOWA-
CTBa U KJ1accu(UKAIHs TOJIUMEPOB

4.2 llnacmmaccol

[Monydyenne mnactmacc. [Tomumepusanms. IlonukonaeHcanuss HazHadueHue u MexaHU3M
neiictBusi 100aBOK. JIOCTOMHCTBA M HEAOCTATKH IUIACTMAcCC. TepMOIUIaCTHYHBIE W TEPMOpPEaK-
THUBHBIE MacTMacchl. [ImactMaccel ¢ HanomHUTENAIMU ["a30HaNOIHEHHBIE T1ACTMACChI

4.3 Pe3unosvle mamepuanvi. Cmexino

[Tomryuenue pe3uH, UX CTPYKTypa U CBOWCTBA. BHIbI KaydyKOB, UX CLIOCOOBI MOJIyUYEHUS U
obmacti mpumeHeHus. JJoOaBku B pe3uHbl W UMX (DyHKIMOHATBbHOE HazHaueHWe. CTEKIo, ero
CTPOEHUE, CBOICTBA U CIIOCOOBI MosTyueHus. Buasl cTekon u ux o6iacTi MpuMeHEeHHs

4.4 Komnosuyuonnvie mamepuaivl

Komno3uimonHelii mMatepuaa U ero KOMMOHEHThl CrocoObl MOSy4yeHHs KOMIIO3UTOB.
Komno3uimonsbsle MaTepuasl ¢ HyJlIb-MEPHBIMU HAIlOJIHUTEISIMU, C OJHOMEPHBIMU HAIIOJHUTE-
JSIMUA U C ABYXMEPHBIMU HANoOJIHUTENSIMU. CrieUeHHbI alfOMUHHUEBBIN nopomok. KoMmno3uium-
OHHBIC MaTepUAJIbl HA HEMETAJUTMUEeCKOM 0CHOBE. CTEKIIOBOJIOKHUTHI. Y TJIEBOJIOKHUTHL. bopoBo-
JOKHUTBI. OpraHoBOJIOKHUTEL. Kepamuueckre KOMIIO3UIIMOHHBIE MATEPHAIIBI.

Pazoen 5. Ocnosevr TKM

5.1 OcHogwbl tumetinoz2o npouzeoocmea

TexHonorust mojiyueHus: OTJIIMBKU B MECYAHO-TJIMHUCTON (hopMe (JIuThe B pa3oBbie (op-
MBI), CXeMa, ocHacTKa. @OPMOBOYHBIE U CTEPKHEBBIE CMECH. TEXHOJIOTUS MOIy4YeHHs OTJINBOK B
0005104KOBBIX (popMax. TeXHOJIOrHs MONY4YEHHUsS OTIMBOM METOJIOM JIUThS 1O BBIILIABISIEMbIM
MojensM. TeXHOIOorus INThsl KOKWIb. MI3roToBIEHUE OTIMBOK LIEHTPOOEKHBIM CIIOCOOOM.

5.2 Obpabomra memannos oasienuem

[TnacTuuHOCTB. 3aKOH MOCTOSIHCTBA 0ObeMa. [1oHATHS HakIIen, BO3BPAT U PEKpUCTAIIIN3A-
nust. XosjoHas U ropsiuas aegopmanuu. [IpokaTtka 1 ee ocHOBHbIE criocoObl. Buabl npoduibHO-
ro npokara. Bunel kanubpos. biatomsl u cna6sl. [IpeccoBanue. CymHOCTb Mpolecca u ero OTim-
yuTeNbHble 0cOOeHHOCTH. CXeMbl MpsiMoro M oOpaTHOro npeccopanud. [Iponykius npeccopa-
HUs. JIOCTOMHCTBA M HEAOCTaTKU MeTosa. Bonodyenue. CymHOCTb, cxemMa, 0OCOOEHHOCTH U MPO-
nykuus npouecca. Koka. CyniHOCTh mpornecca U €ro OTJIM4ie OT mpeccoBanust. Onepanuu cBo-
60oaH0I1 KoBKH. JlocTOMHCTBA M HeAOCTaTKU. OOBEMHAs IITAMIIOBKA U IITAMIIOBKA U3 JIUCTA.

5.3 OcHnoesvl ceapounozo npoussoocmaea

Capka. Meronpl CBapku IUIaBJICHHEM U JABICHMEM. XHMH3M U MEXAHM3M IIPOLECCOB
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cBapku. Jlyrosas cBapka. IIpumenenune. Koncrpykuus snexrpoaa ans PJIC. Beibop anekrpona.
Tumnbl cBapHBIX COETMHEHUH. ["a30Bast cBapka M pe3Kka METauIoB. DJIEKTPOKOHTAKTHAs CBapKa, ee
CYIIHOCTb ¥ BUbl. Perynupyromue mapaMmerpsl 3Toi cBapku. ['azoBas capka. Mcnonb3yemble
ra3sl ¥ CBapO4HbIE MaTepuabl, 000pyI0BaHKE. Y CTPOICTBO ra30cBapoyHOl rpeiaku. TexHoo-
Ty IpOIECCa ra30BOM pe3KH. Y CTPOMCTBO razoBoro pesaka. [lomyaBromaTtuyeckass ¥ aBTOMaTH-
yeckas Jyropas cBapka noj cioeM ¢uitoca. /lyrosas cBapka B aTMOc(epe 3allUTHBIX ra3ax.

5.4 Ocnoswvl 0bpabomku pezanuem

Pexumbl pe3aHus U IIEpOXOBATOCTh MOBEPXHOCTU. BinsiHue pe:xMMOB pe3aHus Ha IIEpO-
X0BaTocTb. OCHOBHBIE OIEpallMM TOYEHHA. THUIBI TOKApPHBIX PE3LOB IO TEXHOJOTMYECKOMY
Ha3HAYCHUIO M OllepalMd HMMHU BbINONHseMble. CBEpieHUE, 36HKEPOBAaHUE, Pa3BEPTHIBAHUE.
OneMeHThl pexxuMoB pe3anus. IlporsruBanne. Cxembpl 00paOOTKM 3arOTOBOK Ha MPOTSKHBIX
CTaHKax C 3JEMEHTaMH pexXUMOB pesaHusi. dpesepoBanue. Cxembl 00paOOTKU 3aroTOBOK Ha
(dpe3epHBIX CTaHKaX ¢ JIEMEHTaMH PeXUMOB pe3anus. Turbl Gppe3 u moBepxHOCTH MU 0Opaba-
TeiBaeMble. lllnudoBanue. OCHOBHBIE cXeMbl HUIM(OBAaHUA. DIEMEHThl PEKUMOB pe3aHus IpU
nuToBaHuU. XOHUHIOBAaHHUE: CXeMa, CYIIHOCTh U Ha3HaueHue. CynepGuHUIIMPOBAHUE: CXeMa,
CYLIHOCTh M Ha3HaueHue. [lonupoBanue, abpa3uMBHO-KUIAKOCTHAs OTIEIIKA, IPUTUPKA - CYIIHO-
CTH 3THX 00pabOTOK, X HazHaueHue U paszauuue. CriocoObl Hape3aHus pe3bOb

5.3. Tembl 1 popMbI 3aHATHII CEMUHAPCKOTO THIA

VY4eOHBIM TUIAHOM M0 JAMCUUIUIMHE MPEITyCMOTPEHBI JIAOOPATOPHBIC 3aHSTHUS JIJISI OYHOM
dbopMbI 00yUeHUS, a TAKKE COYCTAHHE JTAOOPATOPHBIX W MPAKTUYCCKUX 3aHATHUN JUIS 3a0YHOUN
dbopMbI 00yUeHHUS.

TpynoeMKocTsb, yac
No HaumenoBanue pazzaena quciu- ®dopma nposee- e
TUTUHBL (MOYJIs1) HUS 3aHSITHS OYHas saounay | SA0THAT
1. | OcHOBBI cTpOEHUS U CBOWCTBA Me- JlaGoparopHas 5 1 1
TaJIJIOB pabora
2. | OCHOBBI TepMHYECKON 00paOOTKH JlaGoparopHas 6 2 2
Y TIOBEPXHOCTHOTO YIIPOUYHEHUS paboTta
3. | KoHCTpyKIIMOHHBIE METAJUIBI U JlaboparopHas 4 1 1
CILIaBbI pabota
4. | Hemerammuyeckrue U KOMITO3HIIH-
OHHBIC MaTePUAITBI i i ) i
JIaGoparopHas 12 9
5 OCHOBBI TEXHOJIOTMH KOHCTPYK- pabota
' [{MOHHBIX MaTEPHUAJIOB [IpakTuyeckas ) 4
paborta
HToro yacos: 28 6 8
5.4. letaamu3anusi caMOCTOSITeIbHOM pPadoThI
No HaumenoBanue pazaena Bua camocrositensHO#M pabo- prno(e)z/[;(?cn, sz)q-
- JTUCIUTUTAHBI (MOJTYIIS) THI OYHAS | 3a0unas Has
1 | OCHOBBI CTPOCHHUSI K CBOM- U3yYeHHE TEOPETHIECKOTO Kypca 8 14 12
CTBA METAJIOB HOJrOTOBKA K TEKYIEMY KOHTPOJIIO 15 15 2
2 | OCHOBBI TEPMHUYECKOI 0Opa- U3yueHHe TEOPETHUECKOro Kypca 15 25 5
OOTKH 1 IOBEPXHOCTHOIO TIOJIrOTOBKA K TEKYLIEMY KOHTPOJIIO 14 18 16
YIIPOYHCHHUS
3 | KOHCTpYKIIMOHHBIC METAUIBI | HM3yYeHHE TEOPETHYECKOTO Kypca 15 2 2
M CILIaBBI IIO/ITOTOBKA K TEKYIIEMY KOHTPOIIIO 15 2,5 5
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No HaumenoBanue pazzaena Bun camocrositensHoi pabo- praoifﬁm’ Zjlf)q-
- JTUCITUATITUHBI (MOTYJIs) ThI OYHAS | 3a0unas Has
4 | HeMeTauIMueCKUE U KOMIIO- H3ydeHHe TeOPETHIECKOro Kypea 10 14 14

3ULMOHHBIE MATEPUAIIBI [OITOTOBKA K TEKYIIEMY KOHTPOJIIO 15 15 2
5 | OCHOBBI TEXHOJIOTHH KOH- H3ydeHHe TeOPETHIECKOro Kypea 15 2,5 5
CTPYKLIMOHHBIX MATEPUAIIOB | TOIrOTOBKA K TEKyIEMy KOHTPOIIO 18 24 20
BBINOJTHEHHE JIOMAIITHETO 3a1aHU 15 3 4
6 | [IpomexyTouHas arTecTamus HO/ITOTOBKA K 9K3aMEHY 4,15 6,15 5,65
Hroro yacos: 89,65 | 121,65 | 129,65
6. Ilepevyenn yueOHO-MeTOANYECKOT0 O0ecrieYeHHs N0 AU CHUIIHHE
OcHoBHasi M JONOJIHUTEIbHAS JUTEpPaTypa
I'on
No ABTOp, HAUMEHOBAHHE u3na- [Tpumeyanue
HUS
OcHnoenasa numepamypa
1 | Ap3amacos, b. H. MarepuanoBenenue : yueOnuk / b. H.
Ap3amacos, B. . Maxkaposa, I'. I'. Myxun. — 8-e u3sn., OHOTEKCTOBLL
crep. — Mocksa : MI'TY um. baymana, 2008. — 648 c.
— ISBN 978-5-7038-1860-2. — TekcT: smekTpon- | 2008 | AOCTYIIPH BXOAC
. . 0 JIOTUHY U Tapo-
Hbll // Jlanb : 27€KTPOHHO-OMOIMOTEYHAs cHCTEMa. — %
URL: https://e.lanbook.com/book/106366 — Pexum o
JOCTYTIA: JUIsl aBTOPHU3. MOJIH30BATEIICH.
2 | MarepuanoBeJieHlEe U TEXHOJOTUS METAIJIOB : y4EOHUK
JUISL CTYZICHTOB BY30B, OOYYarOIIMXCS 10 MAalIHHOCTPO-
uT. criermanbHocTsM / . T1. @etucos [u np.] ; mox pen. 67 SK3eMILIAPOB B
I'. TI. ®ertucosa. - Uzn. 4-e, ucnp. - Mocksa : Beicuias 2006 6ubmmorexe VIJITY
mkona, 2006. - 862 c. : un. - bubmmorp.: c. 849. -
ISBN 5-06-004418-1 : 446.09 p.
3 | Apun, M.E.TexHonorusi KOHCTPYKIIMOHHBIX MaTepua-
J0B ¥ MaTepuanoseneHue [TekcT]: yueOHUK 1Jig BY30B / 1990 177 3K3eMILISIpOB B
M.E. Hpuu, M.A. MockaneB. - MockBa: Beiciias 1iko- ouomuorexe YIJITY
ma, 1990. - 447 c.
Jononnumenvnaa numepamyp
4 | CnpaBOYHHMK 10 KOHCTPYKIIMOHHBIM MaTepuajgam
cnpaBounuk / b. H. Ap3amacos, T. B. ConoBseBa, C. A.
I'epacumoB [u np.] ; moxn penakmueit b. H. Ap3zamacosa, [TomHOTEKCTOBBIM
T. B. ConoBseBoii. — Mocksa : MI'TY um. baymana, 2006 IOCTYII IIPH BXOJIE
2006. — 640 c. — ISBN 5-7038-2651. — Texkcr : 21ek- T0 JIOTUHY W TIapo-
TpOHHBIH // JIaHb : 311€eKTPOHHO-OMOINOTEYHAs CUCTEMA. a0 *
— URL: https://e.lanbook.com/book/106473 — Pexum
JIOCTYTIA: JUIsl aBTOPHU3. MOJIb30BATEINEH.
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https://e.lanbook.com/book/106366
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D1%80%D0%B8%D1%86%2C%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87

T'on

Ne ABTOp, HAUMEHOBAHHE n3zaa- IIpumeyanune
HUs

5 | ®uwmnmnos, M. A. MarepuanoBeieHue B aBTOMOOHIIE-
CTpoeHuH : yuebHoe mocodue / M. A. @ununmos, M. A. oHOTeKCTORbL
I'epBacbeB, A. C. XKunun. — EkarepunOypr : YpdV,
2015. — 310 c. — ISBN 978-5-7996-1399-0. — Texcr: | 2015 | AOCTYI HPH BXOAC
ANEKTPOHHBIN // JlaHb : AMEKTPOHHO-OMOIMOTEYHAS CH- 1o HOFHHy*H f1apo-
crema. — URL: https://e.lanbook.com/book/99014. — o
Pexxum gocTyna: 1uist aBTOpHU3. TOJIb30BaTeNeH.

6 | [TepeBeproB, B. II. TexHomOrMM KOHCTPYKIIMOHHBIX Ma-
TepuanoB : ydeOHoe mocobue / B. II. IlepeBeproB. — o HOTeKCTOBLL
Camapa : CamI'VIIC, [6. r.]. — Yacts 1 : CBapounbie
texnosmorun — 2013. — 120 c. — Teker : snextpon- | 2013 AOCTYIT TIPH BXOAC
HbIl // JlaHb : 2JIEKTpOHHO-OMOIMOTEUHAs CHCTEMa. — 1o HOFHHY*H f1apo-
URL: https://e.lanbook.com/book/130343 — Pexum o
JOCTYMA: JUIsl aBTOPU3. MOJIH30BATENECH.

7 | IepeseproB, B. II. TexHomorun KOHCTPYKIIMOHHBIX Ma-
Tepuaios : yueonoe nmocooue / B. II. IlepeBeproB. — 2-
e u3., nepepad. u gomn. — Camapa : CamI'VIIC, [6. r.]. HoNHOTEKCTOBLL
— Yacts 2 : JIuTeliHas 1 nmopouikopasi TexHojaoruu. Jla-
3epHBIC TEXHOJOTruU 00paboTKu MaTepuasioB pe3anuem | 2018 JIOCTYIL TIPH BXOZC
— 2018. — 192 c¢.— Tekcr : anekTpoHHbIH // JlaHb : 1o HOFHHY*H f1apo-
AJEKTPOHHO-OMOMMoTeynass  cucrtema. —  URL: o
https://e.lanbook.com/book/130452 — Pexxum poctyna:
JUIs1 aBTOPHU3. MOJIb30BATEIEH.

8 | IlepeBepros, B. II. TexHOMOTHH KOHCTPYKIITMOHHBIX Ma-
TepuasioB : yueOHoe mocobue / B. II. IlepeBeproB. —
Camapa : CamI['VIIC, [6. r.]. — Yactp 3 : TexHonorus [TomHOTEKCTOBBIN
o0paboTku MmarepuanoB naBieHuem — 2013. — 125 2013 JOCTYTI NIPH BXOJIE
c.— Tekecr: snexkrtpoHHslii / JlaHb : 3JIEKTPOHHO- 10 JIOTUHY U TIapo-
OoubIMoTeYHast cucTema. — URL: mo*
https://e.lanbook.com/book/130345 — Pexxum nocryma:
JUIs1 aBTOPHU3. MOJIb30BATEIEH.

9 | Meramnoenenue [Tekct] : ydebHOe mocobue / B.
A. TlotexuH ; YpanbCkuil rocyJapCTBEHHBIN J€COTEX- 5 SK3EMILIIPOB B
HUYeCKHMid yHuBepcuteT. - EkarepunOypr : VIJITY, | 2019 SuGnorexe YITTY
2019. - 99 c. : wn, uB. wi - bubmuorp.: c. 87. -
ISBN 978-5-94984-707-7

10 | Marepuanosenenue [TekcT] : MeTOA. yKa3aHHs K BbI-
MOJTHEHHUIO J1ab. paboT no yueOHoM aucrumniaune "Mare-
pHAaNIOBEICHUE U TEXHOJIOTHSI KOHCTPYKII. MaTepraioB" / 2010 100 sk3emmsipoB B
b. A.Ilorexun [u ap.] ; Ypai. roc. necOTe€XH. YyH-T, 6ubmuorexke YI'JITY
Kad. Texnomorun metamnos. - ExarepunOypr : YIJITY,
2010.-40c.

11 TexHOJIOTHS KOHCTPYKIIMOHHBIX MAaTEPHUAIOB H Mare-
pHUaJOBEICHUE : METOJ. yKa3zaHusl K Jlab. paboraMm 1o 20
pazneny "OOpaborka wmeramioB pesanmem" / B.| 2007 JKIEMILIAPOD B

A. IlotexuH [u ap.] ; Ypan. roc. 1ecoTexH. yH-T. - Eka-
tepunOypr : [YIJITY], 2007.

ouomuoreke YIJITY

12



https://e.lanbook.com/book/130343
https://e.lanbook.com/book/130452

I'on
Ne ABTOp, HAUMEHOBAHHE n3zaa- IIpumeyanune
HUS

12 | PaspaboTKa TEXHOJOTUH TTOIYYCHHUSI OTIMBOK B [IECUAHO-
TIUHUACTBIX opmax [Tekcer] : MeToa. ykas. 1yist BBITIOTHE-
HUS PAKT. pabOTHI 10 yueOHO! nuciumuiuHe ""TexHomo-
TSl KOHCTPYKIIMOHHBIX MaTepUasioB" JJisi CTY/IEHTOB OY- 2012
HOM 1 3a04HOM Gopm oOyuenus. / H. K. [l xemunes, B.

B. Unromms ; Ypait. roc. ecotexH. yH-T, Kad. TexHomno-
ruM MeTaJuIoB. - EkarepunOypr : YIJITY, 2012. - 24 c.
13 | TexHOMOTHS KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB : METO/I.
yYKa3aHHUs 110 BBIIOJIHEHUIO Ja0. ¥ MpakT. padoT Mo Juc-
nurmiaHe "Marepuanosenenue u TKM" / H. C. Uepewm- 2007
HbIX, B. B. Mmtomun, b. A. [lotexun ; Ypain. roc. ieco-
TeXH. YH-T. - ExarepunOypr : YI'JITVY, 2007. - 41 c.

*- Ipexie YeM MPOUTH 1O CChUIKE, HEOOXOIMMO BONUTH B CUCTEMY

65 sk3emnsApos B
oubmmoreke YIJITY

90 sk3emmuspos B
oubmuorexke YIJITY

OYHKIIMOHUPOBAHUE JJICKTPOHHOW MH(POPMAITMOHHO-00Pa30BaTEILHONM Cpebl 00eCTIeUn-
BAeTCS COOTBETCTBYIOIIMMH CPEJICTBAMH WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMbI
- asilekTpoHHas oudanoreunas cuctema YIJITY (http:/lib.usfeu.ru/);
— 9JIEKTPOHHO-0MOIHOTeuHas cuctema «Jlanpy» (e.lanbook.com);
— 3JICKTPOHHO-OMOIMOTEYHAsT CUCTeMa «YHUBEPCUTCTCKass OMOIMOTEKa OHJIAHH»
(biblioclub.ru);
- yHuBepcaibHas 0a3a manHbix EastView (OO0 «MBUCy) (https://dlib.eastview.com/
basic/details).

CnpaBo4Hble 1 HH(POPMALHOHHBIE CHCTEMbI
— cripaBovHas ipaBoBast cuctema «Koucymnprantllmoc» (http://www.consultant.ru/);
— cripaBo4HoO-TIpaBoBasi cucreMa «Cucrema TAPAHT». CBoGoaHBII JOCTYI (peKUM J10-
cryna: http://www.garant.ru/company/about/press/news/1332787/);
— MporpaMMHasi CUCTeMa JUIsl OOHAapyXeHHs TEKCTOBBIX 3aMMCTBOBAHMN B Yy4EOHBIX U
Hay4YHbIX paborax «Anturuiaruat. BY3» (URL: https://www.antiplagiat.ru/);
— wuHpopmannonHas cucrema 1C: UTC (http://its.1c.ru/). Pexum noctyna: cBOOOAHBII.

IIpogdeccnonanbubie 6a3bl JAHHBIX

— @enepanbHas cnyx0a rocynapcTBeHHOM craTtucTuku. OdunuanbHas CTaTUCTHKA
(http://www.gks.ru/). Pesxum nocTyma: CBOOOIHBIH.

— DNeKTpOHHBIH (DOHJ MPAaBOBBIX U HOPMAaTUBHO-TEXHUYECKUX TOKYMEHTOB // AKuuo-
HepHoe obmiecTBo «MHpopmarmonHas kommanus «Kozgeke» (https://docs.cntd.ru/). Pexum no-
cTymna: CBOOOHBIM.

— Dxonomuueckuit moprain (https://institutiones.com/). Pexxum noctymna: cBOOOIHBIMN.

— Nudopmarmonnas cuctema PBK (https://ekb.rbe.ru/). Pexxum goctymna: cBOOO HBIN.

— O¢unmanbHplii MHTEpHET-TIOpTaN npaBoBod mHpopmaruu (http://pravo.gov.ru/). Pe-
UM JOCTyTa: CBOOOTHBIN

— ba3a noaHOTEKCTOBBIX M OMOIMOTrpagUUecKUX OMUCAHUN KHUT M MEPUOJHUECKUX H3-
nauuii (http://www.ivis.ru/products/udbs.htm). Pexxum nocryma: cBoO601HBII

— I'maBOyxCtynentsl: O0pa3oBanue u kapbepa (http://student.1gl.ru/). Pexxum nocryma:
CBOOOIHLIIA.
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- EnuHoe okHO goctynma K oOpa3oBarelbHbIM pecypcam ®DenepaibHbId  TOPTA
(https://www.big-big.ru/besplatno/window.edu.ru.html).Pesxum moctyma: cBOOOIHBIH.

- basa mannueix «Otkpbeitas 60aza 'OCTos» (https://standartgost.ru/).Pexum mocryma:
CBOOOIHBII.

HopMaTuBHO-TIpaBOBbIE AKThI

1. I'paxnanckwmii kogeke Poccuiickort @eneparun ot 30.11.1994 rona N51-@3. — Pexum
nocty: http://www.consultant.ru/document/cons_doc LAW 5142/

2. ®enepanbublii 3akoH «O 3ammTe npas norpedureneid» ot 07.02.1992 N 2300-1 (pex.
ot 08.12.2020). — Pexxum goctym: http://www.consultant.ru/document/cons_doc LAW_305/

3. ®enepanbhblii 3akoH «O06 obecrieueHNH eAUMHCTBA U3MepeHuit» ot 26.06.2008 N 102-
@®3. — Pesxum pocryi: http://www.consultant.ru/document/cons_doc LAW_77904/

4. ®@enepanbHblil 3akoH «O0 nHbopMaIK, HHPOPMAITMOHHBIX TEXHOJIOTUSAX U O 3aIIUTE
uHpopmarum» ot 27.07.2006 N 149-®3. — Pexxum goctym:
http://www.consultant.ru/document/cons_doc_LAW 61798/

7. ®oHJ OLIEHOYHBIX CPEICTB J/1JIsl MPOBeIeHUs MPOMEKYTOUHOM aTTecTAluu 00y4ar0IIHX-
col 10 JUCIHUILIHHE

7.1. Ilepeyenb KOMNETEHIUH ¢ YKa3aHUEM 3TanoB ux GopMupoBaHusi B poiecce
0CBOeHUs1 00pa30BaTeIbHOI MPOrpaMMbl

PopMHpyeMBble KOMIIETEHIIUN Bun u popma KoHTpOIIS

IIpoMe:RyTOYHBI KOHTPOJIb: KOHTPOJIbHBIC
BOIIPOCHI U 3aJJaHUs K DK3aMEHY

Texkyumuii KOHTPOJIb: TECTUPOBAHUE, 3AIINATA
71a00paTOpHBIX paboT, BHINOJIHEHUE 3aaHUs
Ha NPAKTHYECKON paldoTe, BHIIOJHEHUE J0-
MAIIIHETO 3a/laHus

OIIK-2 - cnocoGen (opmynupoBaTh 3a1auu
poQeCcCHOHATILHON JIeSTETPHOCTH Ha OCHOBE
3HAHWK TPOQHIBHBIX pa3eioB MareMaTuye-
CKUX M €CTeCTBCHHOHAYYHBIX NUCIHILINH (MO-

TyJeit)

7.2. Onucanue nNokasarejel 1 KpUTEPHeB OLCHUBAHUS KOMIICTEHIMI HA Pa3/IMYHbIX
jranax ux (popMupoBaHUsA, ONMCAHME IIKAJ OLCHUBAHUS

Kpurepun oneHHMBaHHs YCTHOrO OTBETa HA KOHTPOJIbHbIC BONPOCHI IK3aMeHa (Tpo-
MeKYTOUHBIH KOHTPOJIb (opmupoBanusi komnereHuun OIIK - 2)

OMJaUYHO - JAaH TOJHBIN, Pa3BEPHYTHIM OTBET HA MOCTaBJICHHBIN BOIPOC, IIOKa3aHa COBO-
KYIHOCTb OCO3HaHHBIX 3HaHUN 00 00BEKTE, JOKA3aTENbHO PACKPHITHl OCHOBHBIE MTOJIOKEHHUS Te-
MBI; B OTBETE MPOCIECKUBACTCS YETKAs CTPYKTYPA, JIOTHYECKas MOCIEN0BATEIbHOCTD, OTpaXaro-
1asi CYIIHOCTh PAacKpPbhIBAEMbIX MOHSATHH, TEOpUH, sIBIeHUN. 3HaHUE 00 OOBEKTE IEMOHCTPUPY-
eTcs Ha (poHe OHUMAHHUS €r0 B CUCTEME JJAHHOM HayKM M MEXAUCLUILUIMHAPHBIX cBsized. OTBeT
U3JIOKEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HayKH, IIOKa3aHa CIIOCOOHOCTb OBICTPO pearupo-
BaThb HAa YTOYHSIOIIKE BOIIPOCHI;

XOpouio - 1aH TIOJHBIN, PA3BEPHYTHIA OTBET HA IMOCTABIICHHBIN BOINPOC, ITOKA3aHO YMEHHUE
BBIJIETIUTh CYLIECTBEHHbBIE U HECYLIECTBEHHbBIE IPU3HAKU, IPUUNHHO-CIIEICTBEHHBIE CBsI3U. OT-
BET YETKO CTPYKTYPUPOBAH, JOTUYEH, U3JI0KEH B TEPMUHAX HaykH. OJTHaKO JOMYIIEHbI HE3HA-
YUTENIbHbIE OMMOKH MM HEAO0YEThl, UCTIPABICHHBIE 00YYAIOIIUMCS C MOMOIIBIO «HABOISIINX)
BOIIPOCOB;

y00671€meopumenvbHo - 1aH HEMOJIHBINA OTBET, JIOTHKA U MOCIEI0BATEIBHOCTh U3JI0KEHUS
UMEIOT CYIECTBEHHbIE HapylieHus. Jlomymiensl rpyobie OmMUOKH MPH ONpPENeIeHUH CYIIIHOCTH
PacKpBIBAEMBIX MOHATUN, TEOPHH, SIBIEHUI, BCIEACTBUE HEMOHUMAHHS OOy4aroIIUMCS UX CY-
LIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB U CBs3el. B OTBETE OTCYTCTBYIOT BBIBOJBL. Y Me-
HHUE PaCKpbITh KOHKPETHbIE MPOsIBIIEHHUI 0000IIEHHBIX 3HAaHUI He Moka3aHo. PeueBoe odopmite-
HUe TpeOyeT MoIpaBoK, KOPPEKIIHH;
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HeyooesnemeopumenbHo - 00yJaromuics IEMOHCTPUPYET HE3HAHUE TEOPETUYECKIX OCHOB
IIpeaAMETa, HE YMEET AeNIaTh apryMEHTUPOBAHHBIE BBIBOJbBI U IPUBOJUTH IPUMEPHI, IOKA3bIBAET
ciaboe BiaJIeHUE MOHOJOTUYECKON peUblo, HE BJIAZICET TEPMUHOJIOTUEH, IIPOSBIISET OTCYTCTBUE
JIOTUYHOCTH U TIOCJIEI0BATEIIbHOCTH W3JIOKEHUS, JIelaeT OLIMOKH, KOTOphle HE MOXET UCIpa-
BUTD, JIAXKE MPU KOPPEKILIUU MPENOAABATEIEM, OTKA3bIBACTCS OTBEYATh HA 3aHATUH.

Kpurepun ouneHnBaHusi BbINOJHEHHUSI 33JJaHUI B TecTOBON (popMme (TeKymuil KOH-
TpoJib popMupoBanns komnerenmuii OIK-2)

[To uToraM BBINONHEHUS TECTOBBIX 3a/laHUM OLIEHKA MPOU3BOJUTCS M0 YEThIPEXOaIIbHOM
mikasne. [Ipu npaBuiIbHBIX OTBETAX Ha!

86-100% 3amaHuil — OLIEHKA «OMAUYHOY,

71-85% 3agaHuii — OLEHKA «XOPOULO»,

51-70% 3amaHuil — OLIEHKA «Y00871emMB8OPUMENbHON,

MeHee 51% - oueHKa «Hey0061emeopumenbHo».

Kpurtepun onenHnBaHusi 3alIUTHI JIa0OPATOPHBIX PAdOT (TEeKyIUMAd KOHTPOJIb (popmMH-
POBaHMSI KOMIIeTeHIHii OIIK-2):

OMJIUYHO - BBITIOJIHEHBI BCE 3aJ]aHus, 00yJaloUiics 4eTKo 1 0e3 OuIMOOK OTBETHII Ha BCE
KOHTPOJIbHBIE BOITPOCHI.

Xopouto - BHITIOTHEHBI BCe 3a7aHusl, 00ydaromuiics 6e3 ¢ HeOOIbIINMH OIUOKAMU OTBE-
THJT HA BCE KOHTPOJBHBIE BOMPOCHI.

y006/1emeopumenbHo - BHITIOTHEHBI BCE 3aJaHMsI C 3aMEUaHUSIMHU, 00y4aroIUNiCs OTBETUI
Ha BCE KOHTPOJIbHBIEC BOMIPOCHI C 3aMEUYaHUSIMH.

Heyoo0es1emeopumenbHo - 00y4aroluiics He BBIOJHWII WK BBITOIHUI HEMPaBUIILHO 33/1a-
HUS1, OTBETHJI HAa KOHTPOJIBHBIC BOIPOCHI ¢ OIMMMOKAMHU MIIM HE OTBETHJI HA KOHKPETHBIC BOTIPOCHI.

Kpurepun ouneHuBaHMs BBINOJTHEHHE 3aJaHUSI HA NMPAKTHYeCKOil padore (TeKymmi
KOHTPOJIb (POPMUPOBAHUS KOMIIETEHIU OITK-2):

OMJIUYHO - BBITIOJHEHBI BCE 3aJ]aHKs YeTKO U 0e3 omuboK, OTYET COOTBETCTBYET TpeOoBa-
HUSIM, BBIBOJIbI BEPHBI

XOopouto - BBITIOHEHBI BCE 3a/laHUsl UMEIOTCA HEOOJbIINE OMUOKU, OTYET COOTBETCTBYET
TpeOOBaHUSM, BBIBOJIBI BEPHBI

Y008671emeopumenbHo - BHIIOJIHEHBl BCE 33J]aHUs C 3aMEUaHUSIMH, OTYET COOTBETCTBYET
TpeOOBaHUAM, BBIBObI 0OyUaromuiics chopMyInpoBall IPU MOMOIIH MTPENo1aBaTeNs

Heyoos/1emeopumenbHo - 00yJarolniics He BBIOJHWII WM BBITIOTHU HEMPABUIILHO 3a71a-
HUSI, OTYET HE MOJTrOTOBJIEH MJIM HE COOTBETCTBYET TPeOOBAHHUSAM, BBIBOIBI OOyUaromuiics chop-
MYJIUPOBATh HE MOXKET

Kpurtepuu oueHMBaHHMs AOMAIIHEro 3ajaHus (TEKYWIHil KOHTPOJIb, GOopMUpOBaHHE
KOMIeTeH Uil OIK-2):

omauuno - padboTa MpeAcTaBieHa B CPOK, BBIINOJIHEHBI BCE Pa3/ieibl JOMAIIHETO 3a/1aHu4,
oopmIIeHHEe, CTPYKTypa U CTHIIb paboThl 00pa3lioBbie; pabOTa BBHIMOIHEHA CaMOCTOSITENBHO,
MPUCYTCTBYIOT COOCTBEHHBIE 000OIIECHUSI, PEKOMEHIAIMN U BBIBOJIBI, TIPHU 3alIUTE JTOMAITHETO
3a/1aHMs 1aHbI TPaBUJIbHBIE OTBETHI HA BCE BOIPOCHI.

Xopouio - paboTa MpencTaBiIeHa B CPOK, HEKOTOPBIE Pa3/Aeibl JOMAIIHEro 3aJaHus BbI-
MOJTHEHBI C HE3HAYUTENBHBIMH 3aMEeUaHUsIMU; B OOPMIICHUH, CTPYKTYpE U CTUJIE 3aJaHUs, HET
rpyOBIX OmMOOK; 3aJaHUE BBIMOJIHEHO CAMOCTOSITEIHHO, MMPUCYTCTBYIOT COOCTBEHHBIE BBHIBOJIBI,
MIpH 3alUTe JOMAIIHETO 3aJaHusl J1aHbl PABUIIbHBIE OTBETHI HA BCE BOIPOCHI C MMOMOIIBIO Mpe-
1o/iaBatTesl.

yooeiemeopumenvHo — paboTa MpeCTaBICHA B CPOK, MHOTHE pa3Jiesbl JOMAIIIHEro 3a/1a-
HUS UMEIOT 3HAYUTEIbHBIC 3aMeYaHus; B 0)OPMIICHUH, CTPYKTYpPE U CTUJIE pabOTHl €CTh HEI0-
CTaTKH; 33JJaHUE BBINIOJIHEHO CaMOCTOATENbHO, MPUCYTCTBYIOT BHIBOJIBL; MPU 3aIIUTE TOMALITHETO
3aJIaHusI OTBETHI JJaHBI HE HA BCE BOIIPOCHI.

Hey0oe1emeopumenbHo - padoTa MPEICTABICHA MT03)KE YCTAHOBICHHOTO CPOKa, 3aJJaHus B
BBITIOJTHEHBI HE TOJTHOCTHIO WJIM HEMPABUJIHHO, OTCYTCTBYIOT WJIM C/EJIaHbl HEMPaBUJIbLHBIC BBI-
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BOIBI U 00001IeHNs; 0hOpMIICHHE 3aJlaHUsl HE COOTBETCTBYET TPEOOBAHUSAM; MPH 3aIIUTE JI0-
MAIITHETO 3a/IaHus HE JaHbI OTBETHI HA TIOCTABJICHHBIE BOIIPOCHI.

7.3. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIH HHbIE MATEPHAJIbl, HE00X0AMMbIE 1JI
OLIEHKHU 3HAHU I, YMEeHHN, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YOLIMX
Tanbl (GOPMHUPOBAHNS KOMIIETEHIIMI B Npolecce 0CBOCHUsI 00Pa30BaTe/IbHOI MPOrPpaMMbl

3ananus B TecTOBOI hopme (TEKYIIUIl KOHTPOJIb)

Texymmii KOHTPOJIb 3HAHUHN TI0 TEMaM Kypca MPOBOAUTCS B (popMe TecTupoBaHusi. Tect mo
KaX/10i TeMe cocTouT u3 5 Borpocos. Huxe npuBeneHsl NpUMepbl TECTOB IO TeMaM JUCIIH-
IIJIMHBL.

Tema «OCHOBBI CTPOEHHUS U CBOICTBA METAJLIOBY
1. Ha pucynke nokasaHa sjieMeHTapHas sueika KPUCTAJZIMYECKON PEIIETKH.

1) IpUMHUTUBHON KyOHYECKO

2) rpaHeLICHTPUPOBAHHOM KyOU4ecKon

3) rekcaroHalIbHO# IIIOTHOYITAKOBAHHOM
4) 00bEeMHO-IICHTPUPOBAHHOM KyOHUECKOM

2. OnpenerneHre TBEPIOCTH 3aKaJICHHBIX CTAJICH 10 MeTo1y PokBeIia mpon3BOAUTCS BIaBIUBA-
HHEM B o0pa3zerf ...

1) anmasHoro konyca (mkana B) 3) cranpHoro 1mapuka (mkana C)

2) anmasHoro konyca (mkana C) 4) cranpHOTO 1apukKa (mkana B)

3. MHoroda3Hblii cIijiaB, KOMIIOHEHTHI KOTOPOTO MPAKTUYECKH HE PACTBOPSIFOTCS B TBEPJIOM CO-
CTOSIHHH Y COXPAHSIOT HHIUBUIYATbHBIC KPUCTAJUTMYECKUE PEIICTKH, IPEICTABIISIET COOOI ...
1) cMech 3) XUMHUYECKOE COCTMHCHUE

2) TBEpJbIi pacTBOP 3aMEIIECHUS 4) TBEp/IbIil pacTBOP BHEIPECHUS

4. Ilpu yMeHBIIEHUH PACTBOPUMOCTH YTJIEPO/Ia B JKeJe3€ C MOHIKEHUEM TEMITEPaTyphl U30bI-
TOYHBIN YIIIEpO/I BBIJIENISETCS U3 TBEPBIX PACTBOPOB B BUJIE ...
1) ¢pepputa 3) nemeHTuTa
2) rpadura 4) TpoocTHTa

5. JlepexT kpucTauIMYECKON pelIeTKH, MPeICTaBISIIOIIMN cO00M Kpail «JIHITHEN» MOTYyII0CKO-
CTH, Ha3bIBAaETCH ...

1) TpeuuHoM 3) nucnokaruei

2) neheKTOM yIakoBKU 4) nBOMHUKOM

Tema «OcHOBEI TepMquCKOﬁ O6pa6OTKI/I H MOBEPXHOCTHOI'O YIIPOYHCHUS CIIJIaBOB»

1. OcHOBHO# 0COOEHHOCTHIO MAPTEHCUTHOTO TIPEBPAILICHUS SIBIISETCS ...

1) 6e3audPy3noHHBIN XapaKTep 3) HOJIHOE MPOTEKAHKE B U30TEPMHUECKUX YCIOBHUSX
2) HU3Kasi CKOPOCTh POCTa KPUCTAIOB  4) HE0OXOIUMOCTD JIOCTATOYHO BBICOKOI CKOPOCTH
MapTEeHCUTa muddy3un yriepoaa

2. HaunbGonee aucriepcHoi (heppUTO-TIEMEHTHUTHOW CMECHIO SIBIISIETCS . ..
1) TpoocTuT 3) mepiaut
2) copout 4) MapTEHCHUT
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3. CopOut umeeT cienyromuii (pa3oBwIii cCOCTaB
1) aycrenur + jeneOyput 3) MapTEHCUT + LIEMEHTHUT
2) GeppHut + IEMEHTHT 4) 1IeMeHTHT + J1eaeOypuT

4. MapTeHCUT — MpeJICTaBIIsIeT COOOH ...
1) mepechICHHBIH TBEPIbIA PACTBOP yIiepoaa 3) XMMHUYECKOe COSTMHECHUE XKelie3a ¢ yrie-

B 0-)Kee3e, MOTYYeHHBIN MPU OXJIaXKICHUH poziomMm
ayCTEHHTA CO CKOPOCTHIO, OOJIbIIIE KPUTUIECKOM
2) 9BTEKTOMIHYIO CMECh (DeppHTa U [IEMEHTHTA 4) TBepIBIi pacTBOP YIiepoja B y-Kejese

5. Ilpu yBenu4YeHUH COACPIKaHUsI yIIIepoia TBEPIOCTh MAPTCHCUTA B YIJICPOJUCTHIX CTAISX ...
1) moBsImIaeTcs 3) CyIIeCTBEHHO HE U3MEHSCTCS
2) YMEHBIACTCS 4) U3MEHAETCS HEMOHOTOHHO

Tema «KoHCTpYKIMOHHBIE METAJUIBI U CILJIABBD)

1. Cranp 20X nienecooOpa3HO HCIOIB30BATh JJISl U3TOTOBJICHUS ...
1) HeMeHTYeMBbIX IIeCTepeH 3) dpe3 HeOOIBIIOTO CCUCHHMS
2) IPY>KUH 4) MOAUIMITHUKOB CKOJIbKCHUS

2. 33.3BT€KTOI/IZ[HOﬁ CTaJIbIO ABJISACTCA ...

1) V12 3) 10

2) Y7A 4) C12

3. B 0TOXOKEHHOM COCTOSIHMH CTPYKTypa cTaiu 60 COCTOUT U3 ...

1) beppura u nepnura 3) mepiuTa M IEMEHTUTA

2) nepiura 4) neneOypuTa U IEMECHTHTA

4. OnTuManbHOE COYeTaHWEe TPOYHOCTH U Bsi3kocTH crajneit 45, 30XI'CA obecneunBaercs npo-
BE/ICHHEM ...

1) 3aKajKku U BBICOKOT'O OTITYCKa 3) MOJIHOTO OTKHUTA

2) HOpMaTH3alUK 4) 3aKajiKu ¥ HU3KOTO OTITyCKa

5 %k} MPUBCACHHBIX cTajieil BBICOKOKQUECTBEHHOU SIBISIETC ...
1) 40XDA 3) 12X2H3-BJI
2) K22 4) A12

Tema «Hemeramindeckrue 1 KOMIO3ULIMOHHBIE MaTepuajb»

1. IIpu yBenn4eHUU CTENEHN KPUCTAJUIMYHOCTH TOJIUMEPA ...
1) yBenuurBaeTcs MPOYHOCTh 3) MOBBIIIACTCS ITACTHYHOCTD
2) yMEHBIIIAeTCs TEIIIOCTOUKOCTh 4) MOBBILIAETCS MOPO30CTONKOCTD

2. B xadecTBe HAMOJHUTESI BOJIOKHUTOB UCIIONB3YIOT ...
1) XJIOTIKOBBIE OYECHI 3) X70m9aT00yMaKHy 0 TKaHb
2) OpraHMYECKUE BOJIOKHA 4) IPEBECHYIO MYKY

3. YXyauieHue CBOWCTB PE3UHBI B TIPOLIECCE IKCIUTyaTallui Ha3bIBACTCH ...
1) crapeHuem 3) BynKkaHH3aNueH

2) necTpykiuei 4) MoNI3y4ecThIO

4. Heopranuueckoe CTEKJIO MpeJICTaBIsAeT co00i MaTepuas Ha OCHOBE ...
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1) KMCTIOTHBIX U OCHOBHBIX OKCH/IOB
2) ONTHUYECKH MPO3PAYHBIX TOJTUMEPOB

3) HUTPUIOB OOpa U ATFOMUHHUS

4) xapOuI0B ATFOMUHUS M KPEMHHS

5. JlucniepcHO-yNpOYHEHHBIE KOMITO3UIIMOHHBIE MaTepPHalbl HA METAJUTMUYECKONH OCHOBE MOJY-
YaroT Yallle BCEro METOJIOM ...
1) nOpoIIKOBOH METAJLTYpIrun
2) HaTpaBJICHHON KPHCTAJUIU3AIHH

3) JAHTHsI IO AaBJICHHEM
4) mpokaTKu

Tema «OCHOBBI TEXHOJIOTUH KOHCTPYKIIMOHHBIX MAaTCPHAJIOB)
1. lns yneprxanusi pOPMOBOYHON CMECH IIPU U3TOTOBJICHUH JTUTEHHOMN (DOPMBI, a TAKXKe PU
TPaHCIIOPTHUPOBKE M 3aJMBKE ()OPMBI UCTIONB3YIOT ...
1) onoku
2) TUTHUKOBYIO CUCTEMY
2. CBOKMCTBO MeTaj1a 00pa30BbIBATh B MPOLIECCE CBAPKH COCAMHEHHSI, OTBEUYAIOIHE KOHCTPYK-
IIMOHHBIM U SKCIUTyaTallMOHHBIM TPEOOBAHHUSM K HUM, Ha3bIBACTCA ...
1) cBapuBaeMOCThIO

2) KHUIKOTEKY4ECThIO

3) CTepKHEBOM AIIMK
4) MOJICNBHYIO TUIUTY

3) MIaCTHYHOCTHIO
4) nukBanuen

3. TIporiecc MpOTATHBAHKS TPYTKa Yepe3 OTBEPCTUE, Pa3MEPbl KOTOPOTO MEHBIIIE, YeM UCXO/I-
HBIE pa3Mephl MPYTKa, Ha3bIBAETCS . ..
1) BeICaIKOIA
2) KOBKOIA

3) IPOTHKKOM
4) BosiouCHHEM

4. Tnst 06paboTKu OTHOPMOBAHHBIX OTBEPCTHI B OTJIMBKAX, IOKOBKAaX MM 3aTOTOBKAX, MO/

BEPTHYTHIX MpeABApUTEIHHONU 00paboTKe CBEpICHUEM, UCIIONIB3YIOT ...

1) pa3BepTku
2) 3CHKEPHI

3) MeTurKHu

4) bpesbl

5. B kauecTBe roprovero rasa Inpu ra3oBoii CBapKe yaile BCEro HCIob3yIoT ...
3) aneruieH

1) apron
2) BOIOPOJT

4) azoT

Jomamnee 3axanne (TeKyIuii KOHTPOJIb)

Jomarinee 3amaHue Mo AUCIUILUIMHE TPEICTaBIseT co00i NBe pacueTHbie paboThl. [lpe-
MoJiaBaTeieM KaKIOMY OOYyYaromieMycsl BBIJAeTCsl BapHaHT WHAMBUAYAIBHOTO 3aJaHUsI, KOTO-
PBIi COACPKUT UCXOHBIC TaHHBIC. AJITOPUTM BBITIOJTHEHHSI JIOMAITHEH PabOTH IPONUCAH B Me-
TOUYECKUX YKA3aHUSIX.

Ilpumep ¢ppacmenma domawine2o 3a0anus no meme
«Pacuem pexxcumos pezanus npu mokaproti obpabomrey
BAPUAHT No3

1.1. [Jens. OcBOUTH METOJUKY U BBHITIOTHUTH PACUET ONTHUMAILHOTO PEXXUMA PE3aHuUs s

TOKapHOU 00pabOTKH 3aTOTOBKH.

1.2. Hcxoonwle oannvie:

CaoiicTBa Pazmepst Pazmep
marepuana 3arOTOBKH JeTan
IlepoxoBa-
TIpenen CocrosiHue
O06pabaTsI- Teepn- |ToxapHas TOCTB 00pa-
Ne . | IpouHOCTH MIOBEPXHO- Jnuna Juna .
BaeMblii —— ocTb - |omepatuA| | Taverp| I3, wwt |Tuamerp | g, wna OaTbIBaeMOi
- - 3
MaTrepuan HB, MIla | (mpun.3) P15 |t MOBEPXHOCTH
JKEHHHU ) TOBKH D, mm d, Mmm
(xrc /mm?) Ra,mxm
op, Mlla
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Cranb 45 2246
3 I'oCT 598 (229) TO=1 MpOKaT 40 150 37 90 12,5
1050-74
nlody k]
z/1abHoe dbuxerue
Q S
Puc. 1 — Dcku3 31eMEHTOB pexruMa pe3aHust
' npu 00TaunBaHUH
~
T
S
St/ 0]

abuxerue nodadly

B kayecTBe 3arOoTOBKHM HCIOJB3YyEM IIPOKAT, BCIEICTBHE ITOrO MOBEPXHOCTH 3aro-
TOBKM IpuHUMaeM 0e3 kopku. LllepoxoBaTocTi moBepxHoCTH Aetanu Rg= 12,5 BeimonHsto

YCPHOBOC TOUCHHUC.

2. Ilopsioox nposedenust pacuemos
2.1. Bvibop cnocoba ycmano6ku 3a20mosKu Ha CMaHKe
3arotoBKa J0JHKHA 3aKPEIUIATHCS B TPEXKYIAUuKOBBIN MAaTPOH, T.K. IJIMHA 00pabOTKH He
npeBblIaeT yeTbipex nauaMeTpoB (lg< 4dd,90mm <148mm) u AuameTp AeTaaud MEHbIIE Iua-

meTpa 00padoTku Haj cranuHo# (d <dd¢r,37MMm < 250MmMm) [1, mpui.2].

2.2. Bvibop moodenu cmamnka 0ns 06pabomu 3a20mosKu

Mogenb craHka BbIOMpaeM MO TEXHUYECKUM XapaKTepUCTHKaMm [1, mpui.2] B cOOTBET-
cTtBUM ¢ rabaputamu 3arotoBku (40 mm u 150 Mm), cnocoOoM €€ yCTaHOBKU M THUIIOM TPOU3-
BojAcTBa. [Ipu ycTaHOBKE 3aroTOBKM B TPEXKYJIAYKOBBIM MAaTPOH YYUTHIBAEM HaWOOIBIIHIA
nuameTp o0paboTku Haja ctaHuHOo# (dep=400 Mm). [pu

VYcTaHOBKE 3aroTOBKU B LIEHTpaX YUUThIBAEM HAWOOJBIINN quameTp oOpabOTKM HaJll Cyl-
noptoM (dcp= 220 Mm) u paccrosinue Mexay uenTpamu (I = 1000 mm). IIpn 0o6paboTke 3aroTo-

BOK B BHJIE NIPYTKOB JUIMHOW OO0JIee pacCTOSHHS MEXKIy [EHTPaMH MPHU BBIOOPE MOJIENN CTaHKa
YUUTBIBAIO HanOOIBIIUI AuaMeTp npyTka B mmuuaene (dip= 45 MM). CpaBHUBas rabapUTHbIE

pa3Mepbl C TEXHUYECKHMMH XapaKTePUCTUKAMH TOKAPHO-BUHTOPE3HBIX CTAHKOB, MPUMEHSEM
cTaHOK Mozenbro1K62.

2.3. Bvibop pezya

Bbi0op BbINOJIHSEM B 3aBUCUMOCTH OT BUAa ToKapHO# omepauuu (TO=1), xecTkocTu
cucreMbl CITU]] (HexxecTkast cuctema), mozenu ctanka (1K62), oopadaTeiBaeMoro marepuaia
(Cranpb 45 TOCT 1050-74) u cocTosiHUS TOBEPXHOCTH 3arOTOBKH (IIPOKAT).

Bri0op THma pesiia BBHINMONHSIEM B 3aBHCUMOCTH OT BHAa TokapHoW omnepanuu (IIpuio-
»eHue 3). OCHOBHBIE TUIIBI TOKAPHBIX PE3LI0B, OCHALIEHHBIX TBEPIOCILIABHBIMY IUIACTUHAMY,
npuBeaeHbI B npui.4,[1].

Br160p BBICOTHI pe3lia BBIMOJIHSAEM B 3aBUCUMOCTH OT MOJIEJIM CTaHKa, HA KOTOPOM BBI-
noJsiHsieTcst 00paboTka. Bricota pesua H gomkHa ObITh paBHA PacCTOSHUIO OT JIMHUU LIEHTPOB
JI0 ONIOPHOW MOBEpXHOCTH pe3uenepxkarens h (25 = 25) [1, npun.2]. [upuna pesua s mo-
BhITIICHUS JkecTKOoCcTH cuctembl CITM]] mpuHUMaeM HauOOJBITYIO CTAaHIAPTHYIO /IS BEIOpaH-
HOM BBICOTHI. BhIieT pacTouHbIx pe3noB (L) BbIOMpaeM B 3aBUCHUMOCTH OT JJIMHBI pacTaynBa-
Hus (L>14,140>90).
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Br16op Mapku TBepIOro CrijiaBa BBINOJIHSAIO B 3aBUCUMOCTH OT Marepuana oopabarbiBa-
€MOi1 3aroToBKH U Xapaktepa 06padotku (T14K8) mo mpun.[1].

I; =
L
‘%/ Puc. 2 — Pesen TokapHbIi IpOXOAHOM, OTO-
THYTBIN C TUTACTUHKAMH U3 TBEPAOTO CIUIaBa
g ] =t (rocTiss77-73)
=
N ;/:O I
N s
Ceuenue BenuunHa OCHOBHBIX YTJIOB,
OGo3HAYCHHE pesna LvMm | mMm | a,MMm rpan
HXB vMm
® ?1 /4 a A
2102-0029 25 x20 140 10 14 45 45 100 8 0

2.4. Onpeodenenue 2nybunsvl pe3aHus

['myOuHy pe3aHus pacCYUTHIBAEM B 3aBUCHMOCTH OT IPHITYCKa Ha 00pabOTKYy 3aroToB-
ku. [Ipu 4epHOBO# 00pabOTKE MPUITYCK CHUMAETCS 3a OAMH Ipoxo. [Ipu aTom it Bcex To-
KapHBIX OIEpaIHii, KPOME MOJIPE3KH TOPIIOB, IITYOMHA Pe3aHus PACCUYUTHIBACTCS IO (hopMyIie:

D-d
R
rie,D—iauameTp 3aroTOBKH, MM,
d— nuameTp JeTanu, MM.

40-37

t =15mm

2.5. Onpeoenenue nooauu

BeiOupaem Bennuuny nogauud S= 0,4-0,5MM/00 B 3aBHCHMOCTH OT BUAa 0OpabOTKU
(uepHoBoe ToueHue), marepuana 3arotoBku (Cranp 45 ['OCT 1050-74), ceuenus pesua
(25x20mmMm), nuametpa aetanu (37 mm) u rayOuns! pezanus (1,5mm) [1,mpun.7].

BriOpanHyro BeMUYMHY MMO/Ia4H MTPOBEPSIEM MO TEXHUYECKUM XapaKTePUCTUKAaM CTaHKa
[1, mpuin.2]. Ilpy 3HAYCHUSX MPOJONIBHOM MOAAYH Syp BEIOMpacM OnrKaiiliiee MEHbIICE 3HA-

yenue 0,47Mm/00.

2.6. Onpeodenenue ckopocmu pe3anus
CxopocTb pe3anus npu ToueHuH it ctankoB 6e3 UITY onpenensiercs mo ¢popmyie:

_ Cv
_Tm.txv .§Yv

v Ko - Ky - Ky - Koy - Koy - Ky - Koy,
M/CEK,
rae, t — rimyouHa pezaHusi, Mu;

S — momaua, Mm/00;

Cv — ko3¢ unmenT, 3aBUosIIIUI OT MOAAYN U MaTepHaja 3aroTOBKHU; JJIsl YTIIEPOAUCTHIX
Y JIETUPOBAHHBIX CTaJed NMPH TOYEHUHU PE3LaMHU C IJIaCTUHKAMM M3 TBepaoro cruiasa T15K6
Cv=420 npu S<0,30 mm/00,

YV — TIOKa3areib CTETeHH, 3aBUCSIINA OT MaTepHralia 3aroTOBKM M MOJAYU: IS CTalen

yv=0,20 mpu S<0,30 Mmm/00,
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M, XV — MOKa3aTenu CTeNeHH, 3aBUCSIINE OT BHIAa 00paOOTKU: MPH TOYSHUHU U pacTauu-
Banuu m=0,20, xv=0,15;

Kmv —xo3¢ddunment, 3apucsammii oT kauecTBa 00padaTbiBaeMOro MaTepuaia: s yrie-
POIUCTHIX | JISTUPOBAHHBIX cTasier Kmv=735/0B, 735/980= 0,75

Knv —xoa¢duinmenT, yauThIBaromuii COCTOSIHUE MOBEPXHOCTH 3aroToBku: Knv=1, ecnu
3aroToBKa 0e3 KOpKH,

Kuv —koapunmenT, yduThIBaIOIUKA MapKy TBEPJAOCIUIaBHOM rutacTUHKU: Kuv=1 mis
T15K6 u BK6,

Kov — ko3 punmenT, yunThIBAIONIMNA BEIMYUHY TIaBHOTO yIia B IiaHe y pesua: Kov
=1 npu @=45°

Kelv — k03pOUIHMEHT yYUTHIBAIONIMI BETMYMHY BCIOMOTATENbHOIO yria B IUIaHE Y
pesna: Kolv=0,87 npu ¢l =45°;

Krv — ko3 dunment, yuursiBaromuii paguyc npu Bepumae pesna: , Krv=0,94 npu r=1,0
MM

Kov- ko3¢ dumment, yauTeIBatonuii B 00pabOTKH: NMPH IPYTUX BHUJAX TOKAPHOU 00-
pabotku Kov=I.

350
Y7 6002 1505 . 0,47°% -4,08-1-1-1-0,87-0,97 -1=521nm / mun
ITocne onpeneneHust CKOPOCTH PE3aHUsI PACCUUTHIBAETCS 4acTOTa BPaIlleHUs HIMUHIENA
1o ¢opmyie

1000 -v
n=——-
7-D
rJle, V — CKOPOCTh pe3aHusl, M/MUH;

T — MaTeMaTH4eckas MoCcTosHHasg, 7w = 3,14;
D — nuameTp 3aroToBKH, MM.

n= M = 4148 06 | mun
3.14 - 40

HaiinenHnyto 4acToTy BpalieHus IIMUHENIS MPOBEPSEM M0 TEXHUYECKUM XapaKTePUCTH-
Kam craHka [ 1, mpwi.2]. Takoi 4acTOTHI BpallleHUs IIMUHAEIS y CTaHKa HET, MOATOMY OepeM
Omkaiiliiee MEHbIIIEE 3HAYCHHE W3 TEXHUYECKUX XapaKTEPUCTHK (n(pZZOOO). ITo cxoppekTu-
POBaHHOW YaCTOTE BPAIICHUS MOACUYUTHIBAEM (AKTUUCCKYIO CKOPOCTh PE3aHMUs, KOTOPask BO3-
MO>KHa TIpu paboTe Ha BEIOpAaHHOM CTaHKE:

7-D-n  314-40-2000
=0 0 w0
, M/MUH

2.7. Ilposepka pexcuma pe3anus nO MOWHOCMU CIMAHKA

[Tocne BbIOOpa pexuMa pe3aHusi MPOBOAMM IMPOBEPKY HA JIOCTATOYHOCTH MOIIHOCTH
AIIEKTPOJIBUTATENS CTaHKA. J[71 3TOr0 B 3aBUCMMOCTH OT MPOYHOCTU 00pabaThIBaEMOro Mare-
puana 3arotoBku 05=598 Mlla, rnyOuns! pezanus t =1,5MM, Benuuunsl nogaun S = 0,47 u

CKOPOCTH pe3aHust Vg = 521M/MHH Haxoxy HeoOxoxumyro MouHocts NH=4,1kBT, Heoo-
XOJIUMYIO JUISl p€3aHus P BBIOPaHHOM peskume 1o npui. 10.

HaiinenHyto MOIIHOCTh CPaBHMBAIO C MOIIHOCTHIO HA IIMHHJIENE CTaHKa, KOTOPYIO OIpe-
JENSIOT 110 hopMyIie:

Ny = Npgg KBt

rne, Nz — MOITHOCTH JIBUTATEINS CTAHKA,

1 — KI1/] cranka.
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Nin=10-0,8=8kBT
ITpu sToM BeImonHsAeTCA yenosue Ny<N ,(4,1<8)
Bomnpocs! 1151 3a1UTHI JIA00PATOPHBIX padoT, HA PUMepe JA00PATOPHOH PadoThI
«MeToabl H3MepeHHs TBEPAOCTH» (TeKYLIU KOHTPOJIb)

1. MaiiTe onpezeneHue NOHATUIO TBEPAOCTh. BriOeprTe METO bl N3MEPEHUS TBEPIOCTH
koBKoro uyyryna K440-5. OGocnyiite BBIOOD.

2. Maiite onpesenieHne MOHATHIO TBEPAOCTh. BriOepuTe METO bl H3MEpEHUs TBEPIOCTU
3aKayieHHo# ctamu 651°. O0ocHy#TEe BBIOOD.

3. JlaiiTe onpezaeneHue MOHATUIO TBEPAOCTh. BriOeprTe MeTO bl H3MEPEHUS TBEPOCTH
nemeHToBanHo# cranu 18XI'T. O6ocHy#TE BBIOOP.

4. aiiTe onpeeneHrne NOHITHIO TBEpAOCTh. BriOepuTe MeTo Ibl U3MEPEHUs TBEPIOCTH
MOBEPXHOCTH CTAJILHOTO BaJla yIIPOYHEHHOM IIacTu4deckoi nedopmarueit. O00CHYHTE BBIOOD.

5. JlaiiTe onpezaeneHue MOHATUIO TBEPAOCTh. BoiOepuTe MeToabpl U3MEpPEHHs YIPOYHEHHO-
ro TepMHUECKOi 00paboTKO# amomMuHMEBOTO ciutaBa B95. OGocHyiiTe BBIOOD.

6. [laiiTe onpeneneHue MOHIATHIO TBEPAOCTh. BrIOepUTEe METOIBI H3MEPEHUS YIIPOUYHEHHOM
TepMu4ecKkoi 0opadoTkoii 6ponssl BpAXKH10-4-4. OGocHyiiTe BHIOOD.

i’

3anaHus K npakTH4YecKuM padoram, Ha npuMepe padorTel «Pyuynas xyrosasi cBapka
IITYYHBIMH 3JIeKTPOAaMMU» (TeKyLIMd KOHTPOJIb)

1. I3yuuTh TEOPETUUECKYIO YaCcTh PabOTHI.

2. Paccunrtath 1 BEIOpaTh mapamMeTpsl (CHITy CBAPOYHOTO TOKA, AUAMETP, TUI K MAPKY
3EKTPOAA) AJI PYYHOH 3IIEKTPOJIYTOBOM CBAPKU 3arOTOBOK, BBIJAHHBIX MPEMOIaBATEIIEM.

3. CBaputb 00pa3ibl Ha BEBIOPAHHOM PEXHME CBAPKH.

4. ITo xapakTepy 1e(heKTOB OLICHUTh BIUSHUE PEKUMOB PYYHOU AIEKTPOAYTOBOIl CBapKH
Ha Ka4yeCTBO CBAPHOI'0 COCIMHEHMS.

5. CocTaBUTh OTYET, CAENATh BHIBOIBL.

KOHTpOJILHbIe BOIIPOCHI U 3aJaHUHA K IK3aMEHY (HpOMe)KyTOqHLIﬁ KOHTpOJIb)

[TpomesxyTouHas arTecTanus Mo AUCHUILUIMHE COTIACHO y4eOHOMY IIaHy IPOBOJUTCS B
dopMe 3Kx3aMeHa. JK3aMEeHaIlMOHHBIN OMIIET BKIIIOYAET B ¢e0sl IBa BOIIPOCA U3 TEOPETHUECKOMN
4acTH Kypca U 3aj1aHue. [lepedeHb KOHTPOJIbHBIX BOMPOCOB U ITPUMEPHBIE 3aJaHUs SK3aMeHalH-
OHHOTI'0 OMJIETa IMPUBCACHBI HUXKC.

KOHTpOJIbHI)Ie BOIIPOCHI

1. OcHosbl cmpoenus u ce0lcmea Memaios

1. XapaxTepHble IPHU3HAKHU arperaTHbIX COCTOSHUI BeriecTBa. OCHOBHBIE TUITbI KPUCTAIUTU-
yeckux pertetok. [Tommmopdusm. Anuzorponust. Tekcrypa metamna. Knaccudukarys meTasnios.

2. JledeKTbl cTpOoEHUS KpUCTALIMYECKUX Tell. ToueuHble, TMHENHbIE (ANUCIOKAlN) U TOBEPX-
HOCTHBIE JieheKThl. [IMoTHOCTh Auciokauii. BausHue TemnepaTypsl Ha IIIOTHOCTD 1€(EKTOB.

3. BausHus 1eekToB KpUCTAIIIMYECKON PEeleTKH Ha MPOYHOCTh METalIoB. I paduk 3aBu-
CHUMOCTb ITPOYHOCTH OT IUIOTHOCTHU Ae(PEKTOB

4. Hakuien, Bo3Bpar (OTIbIX, MOJUTOHU3AIMS) U PEKPUCTAIIA3AIINS.

5. Onucarp npouecc KpucTauIM3anuu. JenaputHas TuKBamnysl.

6. CBoOIiCTBa METAJJIOB € MpUMepamMu. MexaHndeckrue cBOMcTBa MeTaioB. OCHOBHBIE T10-
Ka3aTesy IPOYHOCTH U IUIACTUYHOCTH, BBIABIIIEMBIE IIPH CTATUYECKUX UCIIBITaHUAX. [narpamma
pacTsKEHUS.

7. TBepmocTb. MeTo1bl H3MEPEHNUs TBEPAOCTH U 00acTH UX npuMeHeHus. [Ipusectu
MPUHIIMITAATIbHBIE CXEMbI U3MEPEHHUS TBEPIOCTH.

8. JInHaMU4eCKUE UCTIBITAHUSI METAJVIOB M MCIIBITAHUS IIPU IIEPEMEHHBIX Harpy3Kax.
[TpuHuMNIUaIbHBIE CXEMBI. Y JapHas BA3KOCTb, YCTAJIOCTb, IIPEJIET BHIHOCIUBOCTH.

9. Cnnas. OXapaKTepI/BOBaTB OCHOBHBIC THIIbI CIIJIaBOB
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10. Auarpamma coctosiHus. MeToiMKa MOCTPOSHUS AUarpaMM COCTOSTHHSI Ha TIpuMepe
crutaBa Pb-Sb. TIpasuo otpeskos.

11. InarpaMMBbl COCTOSIHUS CILIaBa, KOMIIOHEHTHI KOTOPOTO B TBEPAOM COCTOSTHUM HEpac-
TBOPHUMBI, 00Pa3yIOT MEXaHUYECKHUE CMECH CBOMX MPAKTUYECKU YUCTHIX 3epeH (Hanpumep, Pb-
Sb, Sn-Zn). JIukBarus. Cxemsl cTpykTyp. DazoBbie nmpeBpamieHus B cucreme Sn-Zn.

12. JIlnarpaMmma cOCTOSIHUS CILJIaBa, KOMIIOHEHTHI KOTOPOTO HEOIPAHUYEHHO PACTBOPUMBI
apyr B apyre (Hanpumep, Cu-Ni). dazoBsie npeBpamienns B cucreme Cu-Ni. JIukBamus B cu-
creme Cu-Ni

13. lnarpamma COCTOSIHUS CILIaBa, KOMIIOHEHTHI KOTOPOT'O 00pa3yroT YCTOHYNBOE XHUMHU-
Yyeckoe coenHeHue (Hanmpumep, Mg-Ca).

14. lnarpaMmma COCTOSTHUS CILIABOB U3 IByX KOMIIOHEHTOB OI'PaHHUYEHO PACTBOPHUMEBIX B
TBepaoM coctossuuu (Hampumep, Cu-Ag, Al-Cu). ®@a3ossie npespartienus B cucteme Cu-Ag.
CxeMBl CTPYKTYP.

15. lmarpamma Fe-FesC. Trepubie dasbl cuctemsl Fe-FesC. dazoBeie mpeBpalieHus B
crnaBax Fe-FesC. IlpunnunuanbHbie CXeMbl MUKPOCTPYKTYP JKEJIE30yTIIEPOAUCTHIX CIIJIABOB.

2. OcHogvl mepmuueckoli 06pabomku u NOGEPXHOCMHO20 YNPOYHEHUs

1. Tepmuueckas o6padoTka. OcHoBHBIE apameTpsl pexkuma TO. OOmenpuHsaTeie 0003Ha-
YeHUs Ha Juarpamme coctosiHus. [lepeuncanTs u 1aTh onpeaeaeHus OCHOBHBIM BHJIaM TEPMHU-
4ecKoi 00paboTKn

2. Craauu pacnaza aycreHuTa. JluarpaMmma TepMOKMHETUYECKOTO paciajia ayCTeHUTa U
npeBpalleHuil aycrenura. llpeBpaiienns aycTeHuTa Ipy pa3iMyHbIX CKOPOCTSIX OXJIaKICHUS.

3. OcoGennoctu auddy3noHHOTO0, 6e311b(HY3MOHHOTO U CMEIIAHHOTO MPEBpAIeHUs
ayCTEHUTA MPU PA3NIUYHBIX CKOPOCTAX OXJaxKAeHUs. CTpyKTYypbl, 00pa3yroluecs Ipyu pasiand-
HBIX CKOPOCTSIX OXJIQXKJICHHSL.

4. MapreHcuTHOe npeBpalleHue. 3akaika. Kpuruueckas CKOpocTh 3aKajiKu. 3aKajluBae-
MmocTs. [IpokanuBaemocTs. BiusHue copepikanus yriepojia B CTalsIX Ha TBEPJOCTh MAPTEHCUTA.

5. IlepeynciivTh OCHOBHBIC BHJIBI TEPMUYECKON 00pabOTKH CTaieil. 3aKkaaKka U €€ BHIbI.
O06paboTka X0J10/J0M, €€ Ha3HAUYEHUE U 00JIaCTh IPUMEHEHHUS.

6. OcHOBHBIE BUBI TEpMUYECKOM 00paboTku. OTHyCK, ero Buasl. HazHaueHue kaxxaoro
BUJA OTITyCKa.

7. OCHOBHBIE BUJIBI TEPMUUYECKON 00paboTKu. OTxUT. Buabl oT)kUra U MX Ha3HAYCHHE.
Hopmanusanus, ee nenu.

8. Xumuko-repmuueckast 0opadotka cranu. [Ipoueccst XTO. DakTopsl, BIUSIONINE HA
T y3uro Mpu XMMUKO-TEpMUUYECKONH 00paboTke

9. llementauus cranu. Tepmuyeckas o00pabOTKa IEMEHTOBAHHBIX CTaJIEH.

10. A3zoTupoBaHN€e U HUTPOLIEMEHTALIUS CTAJIH.

11. IToBepxHOCTHAsA 3aKaiKa CTaJH.

3. KoncmpykyuoHuvie Memaiivl U CHIA8b

1. Knaccugukanus yriepoanucTsix cTaneid. MapkupoBKa KOHCTPYKIIMOHHBIX U HHCTPY-
MEHTaJIbHBIX YTJIEPOJIUCTHIX CTaJEH.

2. Biustnue yriepoja Ha CBOMCTBA CTaJIeH. YTJIEPOAUCTHIE CTATH OOBIKHOBEHHOTO Kaue-
CTBa, YTIEPOJUCThIE KOHCTPYKIIMOHHBIE KAU€CTBEHHBIE CTAJM, aBTOMATHBIE CTAJI — MAPKUPOBKA
1 00J1acT TPUMEHEHUSI.

3. JlerupoBanue cranel, BnusHue jerupytomux anementoB (Cr, Ni, Si, Mn, Co, A1 V, W u
T.7.) Ha CBOMCTBA cTajeil. MapkupoBKa U Kiiaccu(uKanus JerupOBaHHBIX CTAJICH.

4. IleMeHTyeMBbIE U yJIydlllaeMble JETUPOBaHHbIE CTalu. KOppO3MOHHOCTOMKNE JIETUPO-
BaHHbIE CTaJIH.

5. JlerupoBaHHbI€ CTaIM ¢ 0OCOOBIMU CBOMCTBaMH. IIpy>KUHHBIE U IAPUKOIIOAIIUITHUKO-
BbI€ CTaJIH.

6. bernble, oTOENEHHBIE U Cepble UYTYHBI, UX CTPYKTypa. MapKupoBKa CEphIX UyT'yHOB.

7. MapkupoBka uyyryHoB. O01acTi IPUMEHEHHUS CEPBIX, BHICOKOITPOYHBIX U KOBKHX YYT'YHOB.
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8. XKapocroiikue u xapornpoynsie ctand. CrocoObl MOBBIIEHUS KaPOIPOUYHOCTH CTAJICH.

9. I'pymibl HHCTPYMEHTAIBHBIX MaTEPHAIOB. YTJIEPOJUCTHIE U JIETHPOBAHHbIE HHCTPY-
MEHTAJIbHBIE CTAIN UX MapKUPOBKA, JOCTOMHCTBA U HEIOCTATKHU

10. I'pynmbl THCTpYMEHTAIBHBIX MaTepUaoB. beIcTpopexyIias cTaib U TBEPAbIE CILIABBI
UX MAapKHUPOBKA, TOCTOMHCTBA U HEJOCTATKH.

11. U3HococtoiikocTh. [1yTH MOBBIIIEHUS] K3HOCOCTORKOCTHU. [ pyIIbl H3HOCOCTOMKHUX
CTaJIeH.

12. U3Hococroiikue ctanu: ctanb ["andunpaa, KaBUTaMOHHO-CTOMKHUE CTaH, rpapuTU3m-
POBaHHBIE CTAJIH, IHAPUKONIOAIIMITHUKOBBIE CTAJIH.

13. MapkupoBKa TUTEHHBIX U JehOpMUPYEMBIX JIaTyHEH, 001acTu MpuMeHeHus. Biusnue
COJIepKaHus IMHKA Ha (a30BBIA COCTAB U MEXAHHUYECKUE CBOMCTBA JIATyHEH.

14. MapkupoBKa JIUTCHHBIX U AePOPMUPYEMBIX OpOH3, 00JIaCTH TPUMEHCHHS.

15. lnarpamma «Al-nerupyromuii 3nemenT». Jlehopmupyemblie aTfOMUHAEBBIE CIIABBI, HE
YIPOYHSEMbIE TEPMUUECKON 00pabOTKOM, MAPKUPOBKA, 00JIACTH MPUMEHEHUS, IPUMEPBI.

16. narpamma «Al-nerupyromuii snement». JledhopMupyemble aTtOMUHUEBBIE CIUIABBI,
YIPOYHSEMbIE TEPMUUECKON 00pabOTKOM, MAPKUPOBKA, 00JIACTH MPUMEHEHUS, IPUMEPHI.

17. narpamma «Al-nerupyromniuii snemMerTy. JInTeitHpie alFOMIHUEBBIC CTUIABEI, MAPKHU-
POBKa, 00JIaCTH MPUMEHEHUSs, IPUMEPBI.

4. Hememannuueckue u KOMNO3UYUOHHbIE MAMEPUATb

1. Knaccudukanus HeMeTalUTHYeCKUX MaTepUalioB MO MPoUcXoxkaeHunio. CTpyKTypa u
cBoiicTBa monmMepoB. Kinaccudukanus noanmepos 1o (opMe MaKpOMOJIEKYJIIbI, IO TOJSIPHOCTH,
1o (pa30BOMY COCTOSIHHIO, 10 MIOBECHUIO IIPU HATPEBAHUU.

2. [Monmygenune mactmacc. [Tomumepusanus. [Tommkonaercanus HaznaueHne u MexaHu3M
neiictBus 106aBok. [1macTmMacchbl ¢ HaMOIHUTEISIMH.

3. TepmorutacTHUHBIC ¥ TEPMOPEAKTUBHBIE TIACTMACCHI, IPUMEPHI U 00JIACTH TPUMEHE-
HUSL.

4. IlomydeHnue pe3nH, UX CTPYKTYpa U CBOMCTBA. BU/IbI KaydyKOB, UX CIIOCOOBI IMOTYYECHUS
¥ 00J1aCTH IPUMEHEHUSI.

5. M3onpeHoBbIi, OyTaaleHOBbIN, KpEMHUHOPraHUYECKUN KaydyKU U PE3UHBI U3rOTaBIIH-
BaEMbI€ U3 OTUX KayYyKOB.

6. [Iporecc BynkaHU3alMK, OCHOBHBIE BYJKaHH3aTOPbl. OCHOBHBIEC I00ABKH B PE3UHBI U
UX Ha3HAYCHHUE.

7. CTexJ0, ero CTPOCHHE, CBOMCTBA M CIIOCOOBI MOTydeHus. BUIbI cTeKoN U UX 001acTH
IIPUMEHEHHUS

8. KoMno3uunoHHbIi MaTeprail U ero KOMIOHEHThl CIIOCOObI MOTYUYEHHs] KOMITIO3UTOB.

9. KoMno3uIIMOHHBIE MaTEPHUAIIBI C HYJIb-MEPHBIMH HAIIOJHUTESAMH, C OJTHOMEPHBIMH
HAIOJHUTEIISIMU U C IByXMEpPHBIMU HanoJHuTeNIMU. CrieyeHHbIN aTtOMUHHEBBIN TOPOILIOK.

10. KoMno3unnoHHbsle MaTepraibl HA HEMETAIIINYECKON OCHOBE. CTEKIIOBOJIOKHUTHI. YT-
JIEBOJIOKHUTHL. BOopoBOIOKHUTEL. OpraHoBOJOKHUTHI. KepaMuueckne KOMIO3UIIMOHHBIE MaTepU-
aJbl.

5. OcHo8bl mexHoI02uU KOHCMPYKYUOHHBIX MAMEPUAIO8
5.1 OcHogbl tumetinozo npouzeoocmea

1. JIutetiasie cBOMCTBA cr1aBOB. OCHOBHEIC IMTCHHBIC CILIABEL.

2. TexHONMOTHS MOTYYCHUS OTIMBKU B TIECUAHO-TIMHUCTON (hopme (TUThe B pa3oBbie Gop-
MBbI), cxeMma, ocHacTKa. DOPMOBOYHBIE U CTEPKHEBBIE CMECH.

3. TexHoIOTHS MOJIY4EHHUSI OTIUBOK B 000JIOUKOBBIX (popmax.

4. TexHONOTHUS TTOJIYICHHS OTIIMBOM METOOM JIUThS 10 BHITUIABIIIEMBIM MOJIEIISIM.

5. TexHOIOTrHUs TUThS KOKUIIb.

6. 3roToBieHne OTINBOK IEHTPOOEIKHBIM CITOCOOOM.

5.2 OcHogvl 0b6pabomku Memannog 0asieHuem
24



1. [Tousatue OM/I. ®akropsl, Baustomue Ha OM/I.

2. OcHoBHbIe 3aKk0HOMepHOCTH OM/] 1 007aCTH X TPUMEHEHUS.

3. Xapakrepuctuku nedopmanuu. Bimusane OMJ] Ha CTPYKTYypy U CBOWMCTBA METAILIOB.
[ToHsiTHst aHU30TPOIKUS, TEKCTYPa METaJJIa, HAKJICTI U PEKPUCTAILTU3ALIUA.

4. Harpe meramna nepex OMJI. Knaccudukanus nporeccoB o0pabOTKH AaBICHUEM I10
cxemam, TemrepaTrype A1eQopMUpPOBaHUS U 110 HA3HAUCHHUIO.

5. IlpokaTtka u ee OCHOBHBIE CIIOCOOBI (IPUBECTH CXeMbl). Buabl mpoduieir copToBOro
npokara. biromsl U cii0BbI.

6. KoBka. CyIHOCTb poliecca 1 €ro OTJIMuKe OT IpeccoBaHusi. JlJOCTOMHCTBA U HE1OCTaT-
KH.

7. Onepanuu cBOOOAHON KOBKH: OCaJIKa U €€ Pa3HOBUIHOCTH, MPOIINBKA, KOBKA B TO/I-
KJIQJHBIX ITAMIIaxX - IPUBECTH CXEMbI U IEPEUUCIUTh TPOAYKLIHUIO.

8. Pa3HOBUIHOCTH MPOTSIKKU - MPUBECTH CXEMBI M MEPEUUCIUTh MPOoayKiuio. O0opyno-
BaHUeE JJIsl KOBKU U €ro Ha3HAuYeHUE.

9. IIpeccoanne. CymHOCTB MPOIIECCa M €r0 OTIMYUTENbHBIE 0COOCHHOCTH. CXEMBI MPSIMO-
ro u obparHoro npeccoBanus. [Ipoxykius npeccoBanus. JJocTOMHCTBA U HEAOCTATKA METO/A.

10. Bonouenue. CyniHocTb, cxeMa, 0COOEHHOCTH U MPOAYKIIHS TIpoliecca.

11. OObemHas mTaMIOBKa, €€ CYHIIHOCTh. OTnuuusi 0ObEMHOM IITAMIIOBKH OT KOBKH.
[TpuBecTH CXEeMBI MITAMIIOBKH B OTKPBITBIX M 3aKPBITHIX mTammax. [IpenmyniecTBa U HeqocTaT-
K1 00bEMHOM IITAMIIOBKH MEepPEe KOBKOM.

12. ®opmoobpa3yrore U pa3AeiuTeIbHbIE ONEPAMH XOJ0HON JIMCTOBOM IITAMIIOBKH.
[TpuBecTu onpeaeneHus U pacKpbITh CYTh 3TUX ONEpaLlUi.

13. Pa3HOBHIHOCTH XOJIOJHOM 0OBEMHOM MTAMITIOBKH. [IpUBECTH CXEMBI.

5.3 OcHogbl mexHono2uu c8apoYHO20 NPOU3BOOCMEA

1. Cpapka. Tepmuueckue, MEXaHUUECKHUE U TEPMOMEXaHUUECKHUE METObI cBapku. [locro-
MHCTBA U HEJIOCTATKU CBApKU IUIABJICHUEM M JIaBIeHUEM. XUMHU3M M MEXaHU3M IIPOLIECCOB CBap-
KH.

2. JIOCTOMHCTBA U HEAOCTATKH CBApHBIX coeluHeHUH. [lapamerpsl, peryiaupyrolime npo-
LIECC CBapKH. TUI CBAPHOTO COEAMHEHMUS

3. UcTouHMKN TOKa JUIsl DJEKTPOAYroBoi cBapku. Pydnas nyrosas cBapka. KoHcTpykuus
anextpona mist PJIC. Beibop anektpona.

4. DNeKTPOKOHTAKTHAs CBAapKa, €e CYLIHOCTh M BHJIbI (IPUBECTH TPU CXeMbl). Perymupy-
FOIIIME TapaMeTPhl ITOM CBApPKH.

5. Crpoenue razosoro miamenu. ['azoBas cBapka. Mcnonp3yemsle ra3sl U CBapOYHBIE Ma-
Tepuaibl, 000pyaoBaHue. Y CTPOWCTBO ra30CBapOYHON FOPEIIKH.

6. TexHosOrNA MpoLecca ra3o0Boi pe3Ku. Y CTpONCTBO ra30BOro pe3aka.

7. [InazmeHHas cBapka. Y CTPOUCTBO IJIA3MEHHOU TOpesKU (TI1a3MOTPOHA).

8. IonyaBTOMaTHyeckast 1 aBTOMaTH4yecKasl TyroBas cBapka moJi cioeM ¢uroca. Jlyrosas
cBapka B aTMoc(epe 3allUTHBIX ra3ax.

9. DnexTponulakoBas CBapKa.

10. CBapka jaBieHHEM (XOJIOHASI CBAPKA).

11. CBapka TpeHuem.

12. CBapka B3pBIBOM.

13. CnenuanibHble TEPMUYECKHE ITPOLIECCHI: HAIUIABKA, HAIIBUICHUE, NalKa.

14. Texnomornyeckas U pu3NYeCcKasi CBApUBAEMOCTh. BiMsiHIE TErpyOMUX 3JIEMEHTOB U
npuMeceil Ha cBapuBaeMocTb. [loapasienenue cranei Ha 4eThIpe TPYMIbl CBAPUBAEMOCTH.

5.4 Obpabomra memannos pezanuem

1. Kiaccuduxanus MeTamiopexylx CTaHKOB [0 METOAY 00paOOTKH, 0 YHUBEPCAIbHO-
CTH, 110 CTE€TIEHU TOYHOCTH.
2. PexxuMbl pe3aHus U LIEPOXOBAaTOCTh IOBEPXHOCTH. BiusiHue pe:xMMOB pe3aHusl Ha Lie-
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poxoBarocTh. OCHOBHBIE ONEpaIuu ToOUeHUs (IPUBECTU CXEMBI).

3. Tunsl TOKapHBIX PE3LOB 10 TEXHOJOTMYECKOMY HAa3HAYEHUIO U ONEepald UMM BBINOJI-
HsIEMBbIE (CXEMBI).

4. DneMeHThl TOKapHOTO MPOXOJHOro pe3ua. IIpuBecTu cxemy 371€MEHTOB PEeXUMOB pe3a-
HUS JUTSI OCHOBHBIX OTepaluii TOUeHus. BUABI CTPYXKH.

5. CepieHue, 3eHKEpOBaHKE, pa3BEPThIBAHHUE (CXEMbl). DIEMEHThI PEKUMOB PE3aHUS.

6. IlporsaruBanne. Cxembl 00pabOTKHM 3arOTOBOK Ha MPOTSDKHBIX CTAaHKAX C AJIEMEHTAMHU
PEKUMOB pPE3aHHUs.

7. ®pezepoBanue. Cxembl 00pabOTKH 3aroTOBOK Ha (PpEe3epHBIX CTAHKaX C AJIEMEHTaMH
PEKUMOB pPE3aHHUs.

8. Tunsl (pe3 1 TOBEPXHOCTH UMU 00pabaThIBacMbIe.

9. Hlnudosanue. OCHOBHBIE CXeMbl HIIU(POBAHUA. DJIEMEHTHl PEKHUMOB pe3aHUs NpU
HUTU(OBAHUHY.

10. XoHuHroBaHue: cxema, CyIHOCTh U Ha3HAUYCHHUE.

11. CynepduHHUIINpOBaHHE: CXEMA, CYIIHOCTh M HA3HAUYCHUE.

12. IlonupoBaHue, abpa3suBHO-KHUKOCTHAS OTJENIKA, IPUTUPKA - CYLIHOCTH 3THX 00pado-
TOK, X HA3HAYEHUE U pa3JIndHe.

13. CriocoObl Hape3aHusl pe3bObI

14. UnctpymenTanbHble Matepuaibl. KpacHocTolikocTs. 3HOC M CTOMKOCTH MHCTPYMEHTA.

Ilpumepnuvie 3a0anusn

1. BkJIaApIIIM MOAIIAITHAKA CKOTBKCHHUS

a) BbIOpaTh (M 0OOCHOBATH CBOI BHIOOP) MaTeprai U3 MPEACTABICHHOTO CITHCKA.

0) Ha3HAUUTH CIOCOOBI TEPMHUYECKOH 00pabOTKM C yKa3aHHEM TeMIepaTypHBIX
PESKUMOB HarpeBa U OXJIAXKICHHSL.

1 2 3 4 5
Crans 45 Cranp 40XH Crans Y8A Crans Y13A Crans IIIX-15

1 2 3 4 5
Crans 45 Cranp 40XH Crans Y8A Crans Y13A Crans IIIX-15

2. Ilopmenp rHapoHacoca wu3rotoBieH w3 cramu 38XMIOA, umnuHIApUYecKas
MOBEPXHOCTh MOJIBEPTHYTA LUTH(OBKE.

a) BBIOpaTh (M 000CHOBATH CBOW BHIOOP) CIIOCOO MOBEPXHOCTHOTO YIIPOYHEHUS.

0) KpaTKo onucaTh BEIOPaHHYIO TEXHOJIOTHIO.

3. HaszoBute nepeunciieHHble MaTepuanbl U pacmudpyite nx Mapku: 9Xd; CU1S5; JI6S;
BpAS.

a) U3 nepeuncieHHbIX BbIIIE MAapOK BbIOEpUTE MaTepuai JIsl U3TOTOBJIEHUS HOXEH 1t Py-
TraHOYHOT'O CTaHKa I10 JIEPEBY.

0) BriOepute 1 000CHYTE CIIOCOOBI TEPMOOOPAOOTKH ITUX HOKEH.

7.4. Coomeemcmaue wiKaivl OUeHOK U yposHell chopMUposannvix KoMnemeHyui

YpoBeHsb chop-

MHUPOBAHHBIX Orenka [TosicHeHmst

KOMITETEHITUI
TeopeTtrueckoe copep)aHue Kypca OCBOCHO IMOJTHOCTBIO,
BCE MPEAYCMOTPEHHBIE MPOTpaMMOil 00ydeHHs yueOHbIE

. 3aJIaHUS BBIITOJTHCHBI.
Bricokwuit Otimyno N

OOyyaromuiicss TeMOHCTPUPYET CBOOOJHOE BIaJICHUE
MaTepHuaioM, crocobeH GhopMyIupoBaTh 3aaauu mpodec-
CHOHAJIBHOM JEATEIbHOCTH Ha OCHOBE €CTECTBEHHOHAYY-
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Ypogens chop-
MHPOBAaHHBIX
KOMIIETEHIINH

Orenka

IlosacHenus

HBIX U OOIIEHHKCHEPHBIX 3HAHHH.

bazoBriit

Xopomo

Teoperudeckoe coniepkaHue Kypca OCBOSHO TOJIHOCTHIO,
BCE MPEAYCMOTPEHHBIC MPOTPaMMOi 00ydYeHHs yueOHbBIE
3aJJaHHS BHIITOJIHEHBI C HE3HAYUTEIbHBIMH 3aMEYaHUSIMH.
OOyuatomuiics cBOOOJHO BIIAZCET MATEPHAJIOM, CIOCO-
O0eH (dopMmynmupoBaTh 3amaud MPOPECCHOHATBHOU Jiesi-
TEIFHOCTH HAa OCHOBE E€CTECTBEHHOHAYYHBIX W OOIIEHH-
JKCHEPHBIX 3HAHUU.

[ToporoBbiii

VY nosnersopu-
TEJIBHO

TeopeTnueckoe coaepkKaHUE Kypca OCBOEHO YaCTUYHO,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX TPOrpaMMOil 00yUeHH
yueOHBIX 3aJ]aHU} BBIITOJHEHO, B HUX UMEIOTCS OIIHOKH.
OOyuaromuiicst BiajgeeT mMaTepuaioM, (GopMylnupyer 3a-
Jaun MPo(heCCUOHANBHON JIESITeIbHOCTH Ha OCHOBE ecTe-
CTBEHHOHAYYHBIX U OOIIEMHKEHEPHBIX 3HAHUI CO CTO-
POHHEN NOMOIIBIO U MO PyKOBOJCTBOM

Huskuit

Henosierso-
PHUTEIBHO

Teoperuueckoe conepkaHue Kypca HE OCBOEHO, 00Jb-
LIIMHCTBO IPEAYCMOTPEHHBIX MPOrpaMMoil oOyueHus
y4eOHBIX 3aJjaHuil JTMOO HE BBIIOJIHEHBI, JIU0O0 cojepxKar
rpyOble OIIMOKM; TOMOJHUTENIbHAs CaMOCTOSsITeNIbHAs pa-
00Ta HaJl MarepuaioM He IpHBesia K KakoMy-JInOo 3Ha-
YUTEJIbHOMY IOBBIIIEHUIO KaueCTBa BBIIOJHEHUS y4eO-
HBIX 3aIaHUMN.

OOyuaromuiics:

- He BJIQJIEET MaTepuaoM, He CrocoOeH (HhopMynupoBaTh
3ajjaud  NpOPECCUOHATIBHON JEATEIbHOCTU Ha OCHOBE
€CTECTBEHHOHAYYHbIX U OOLIEMHKEHEPHBIX 3HAHUHN

8. MeTtoauyeckue yKa3aHus 1Jisl CAMOCTOSITEILHOW PadoThI 00y4ar0IHUXCsl

CamocmoamenvHnasa paboma — iaHupyemasi yaeOHasi, HAy9HO-UCCIIE0BaTeNbCcKast padbo-
Ta 00y4aronuxcs, BBINOJHSIEMas BO BHEAYAUTOPHOE (ayAMTOPHOE) BpeMs MO 3aJaHUI0 U MPHU
METOJMYECKOM PYKOBOJICTBE IPETIoIaBaTelisi, HO 0e3 ero HemoCpeACTBEHHOro yyacTus (Ipyu 4a-
CTUYHOM HEMOCPEICTBEHHOM YYacTUM MPENoJaBaTelis, OCTABISIONIEM BEIYyIIYIO POJib B KOH-
TpoJie 3a paboToi ctyaeHToB). CaMocTosATeNbHAsE paboTa O0yJarOIIMXCS B By3€ SIBJISETCS BaXK-

HBIM BUJIOM HX yqe6H0171 n Haquoﬁ ACATCIIBHOCTH.

B npouecce u3ydenus nucumruimHbl «MarepuanoBeqeHue. TexXHOIOTUST KOHCTPYKIIMOH-
HBIX MarepuanoB» HanpasieHus 27.03.02 ocnoenvimu eudamu camocmoamenvhoii padomsl

SABIIAIOTCA:

- U3YUYCHHUE TCOPECTUYECKOTI'0 KypcCa,

- OJTOTOBKA K TEKYIIEMY KOHTPOJIIO;

- BBIIIOJIHCHUE JJOMAIIIHEr 0 3aJaHusl,

- IIOATOTOBKA K HpOMC)KyTO‘-IHOﬁ aTTeCTanuu.

I/I3yuenue meopemu4ecKozo Kypca BKIKO4YacT B cebs:

- U3YUCHUC y‘-ICGHOI\/'I, HaquOﬁ U METOANYECKOMN JIATCPATYpbl, MAaTCPHUAJIOB TICPUOIUYC-
CKHMX H3JaHUM C IMMPUBJICUYCHUCM J3JICKTPOHHBIX CPCIACTB O(I)I/II_II/IaJ'IBHOI‘/’I HCpHO,[[H‘-ICCKOﬁ " Hay4-

HOM nHpopmanuy;

- U3YUCHUC U CUCTEMATHU3alNIO o@nunam)me TOCYAAapCTBECHHBIX JOKYMCHTOB: 3aKOHOB,
HOCTaHOBHeHHﬁ, YKa30B, HOPpMATUBHO-UHCTPYKIIMOHHLIX U CIIPABOYHBLIX MAaTCPHUAJIIOB C UCIIOJIb-
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30BaHMEeM MH(POPMALMOHHO-TIOMCKOBBIX cucteM «Koncynprant Ilmocy, «I"apanT», rinobGanbHOM
cetu «ITHTEpHET.

Iloozomoexa k mexKyuwiemy KOHmpoJiro 3aKjiro4acTcsa B IIOBTOPCHUMU MaTepuajia JICKI_[I/II;'I u

71a00paTOPHBIX PaboT C LENbI0 YCIEIIHOIO IPOX0XKACHUS TECTUPOBAHUS U 3aIIUTHl OTUYETOB.

3ananus B TECTOBOI (popMe chOopMHUPOBAHBI 10 BCEM pa3/iesiaM JUCIHUIUIMHBL U paccuuTa-
HBI Ha CAMOCTOATENBbHYIO paboTy 6€3 NCIO0Ih30BAHUS BCIIOMOTATEIbHBIX MaTePHAJIOB, TO €CTh
IIPU UX BBIIOJIHEHUU HE CJIEAYET MOJIb30BaThCsl YUeOHOM U qpyruMu Bugamu uteparypsl. [Ipo-
YHUTaB 33JaHUE, CICTyeT BHIOPATh MPaBUIILHBINA OTBET.

Ha BbInonHeHue tecta OTBOJUTCS OrpaHUYEeHHOE BpeMs. OHO MOKET BapbUpPOBAThCA B 3a-
BUCHUMOCTH OT YPOBHSI TECTUPYEMBIX, CIIO)KHOCTU U 00beMa Tecta. Kak mpaBuiio, BpeMsi BBITIOJ-
HEHUs TECTOBOTI'O 3a/1aHusl onpezernsercs u3 pacuera 45-60 cekyHI Ha OJIMH BONPOC.

CopneprxaHue TECTOB MO JAUCHUILUIMHE OPUEHTHPOBAHO HA TOATOTOBKY OOYYarOMIMXCS IO
OCHOBHBIM BOIIPOCaM Kypca. YPOBEHb BBIIIOJIHEHUS T€CTA MO3BOJISIET IIPENOJABATEISAM CYIUTh O
X0JIe CAMOCTOSITETIbHON PadOThI 00YUAIOIIMXCS B MEKCECCHOHHBIN NEPUOJ] M O CTETIICHU UX MO/~
TOTOBKH K 3K3aMEHY.

Buinonnenue oomawinezo 3adanua npesncTaBiseT coO00M BUJ CaMOCTOSITENIbHBINA paboTHI,
HAMpaBJICHHBI Ha 3aKperuieHue OO0YYaloIIMMUCS H3YyYEeHHOTO TEOPETHYECKOro Marepuaia Ha
npakTuke. JlomaniHee 3agaHyue BKIIOYAET JB€ pabOThI:

1. Pa3paboTka TeXHOJIOTHH MOIY4YEeHUS OTIMBOK B MMECYAHO-TIMHUCTHIX (popmax

2. Pacder pe:xMMOB pe3aHusl PU TOKAPHOU 00paboTke

J71s1 BBINIOJTHEHUST JOMAITHETO 3a/1aHUS TPUMEHSFOTCS METOJUYECKHUE YKa3aHHs

1. Pa3paboTKa TEXHOJOTHUH IOJYYCHHUS OTJIMBOK B IECUaHO-TJIMHUCTBIX (opMax [Tekct] :
METOJI. yKa3. JJsl BBIMIOJNHEHUS MPakKT. paboTel Mo y4eOHO# mucnuminHe "TeXHONOorus KOH-
CTPYKIMOHHBIX MaTepUaIoB" JJIsl CTYJCHTOB OYHOU U 3a09HOU (hopm oOyuenwms. / H. K. Jxemu-
neB, B. B. Mmomun ; Ypan. roc. necorexs. yH-T, Kad. Texnonorun meramnos. - EkarepunOypr :
YIJITY, 2012. - 24 c.

2. Pacuer pe:xXMMOB pe3aHMs IPH TOKapHOH 00paboTke [TeKcT] : MeToa. yKas3. K MpaKTHue-
ckomy 3ansTuio / B. B. Mmommn, B.S. Aryrkun; Ypan. roc. necotexH. yH-T, ExatepunOypr :
VI'ITY, 2014. - 34 c. : un.

JlomaiiHee 3ajaHue UMEET YETKYIO CTPYKTYPY, MOCIEI0BATENbHOCTD, LIEIBHOCTh TEKCTA U
pacueToB, MO3BOJISIOT CO3/aBaTh €€ M0 MPUHIMITY JOIMYHOCTH, KOTAA OTAENIbHbIE YAaCTH CBSI3aHbI
MeEXTy co00i 1 0071a1al0T CMBICIIOBOM Harpy3Koil. BeIMoMHeHne 1oMalHero 3a1aHus 3aKperisieT
U yriyOssieT OCBOEHHE TEOPETUYECKOro Marepuaia paszaena «OCHOBbI TEXHOJIOTUH KOHCTPYKIU-
OHHBIX MaTe€pHUajoB» U MOJTOTABIMBAET 00YJAIOMIET0OCs K MPOMEKYTOYHOM aTTECTAIIUU.

Iloozomoeka k npomesrcymounoit ammecmayuu (3K3aMeHy) MpeINoaraeT:

- U3y4Y€HHE OCHOBHOM U JIOMIOJHUTENILHOM JINTEPATYPHI;

- U3y4YEHHUE KOHCIIEKTOB JICKIINIA;

- U3y4eHHE OTUYETOB 110 JIA0OPATOPHBIM PAadOTaM M KOHCTIEKTOB MPAKTUYECKUX 3aHITUH;

- IMCTAaHIIMOHHOE TECTUPOBAHUE TI0 TEMAM.

[lepeueHb BOIIPOCOB K 3K3aMEHY IpecTaBieH B MyHKTe 7.3. OueHka 3a S5K3aMeH BBICTABIIs-
€TCsl 110 KPUTEPHSIM, IPEJCTABICHHBIM B ITyHKTE /.4.

9. IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOIMii, HCI0JIb3YeMbIX IPH OCYLIECTBJIEHHH 00pa3o0-
BaTeJBLHOIO0 Npouecca Mo JUCHHILINHE

[Ipumenenne 1MQPOBBIX TEXHOJOTMHA B paMKax MpPENoJaBaHHs JAMCLUUIUIMHBI TpPEao-
CTaBJISIET PACIIMPEHHbIE BO3MOYKHOCTH MO OpraHU3alluy y4eOHBIX 3aHATUN B yCIOBHSIX LU(PO-
BU3ALMU 00Pa30BaHUs U MO3BOJIAET CHOPMHUPOBATH Y O0YUAIOIIMXCSI HABBIKU MTPUMEHEHUS (-
POBBIX CEPBUCOB U HHCTPYMEHTOB B IMOBCEAHEBHOMN KU3HU U MPOPECCUOHAIBHOM 1€ATEIbHOCTH.

Jlnst pean3anuy 3TOM LIETW B PAMKax M3yYEHHUs AUCLUIUIMHBI MOTYT IIPUMEHSTBCS Clle-
nyrouie HuppoBble HHCTPYMEHTHI U CEPBUCHI:

28



- 011 KOMMYHUKAQUUU C 00YyYaAIOWUMUCA:

Cepuc WEEEK (https://weeek.net/ru) — cepBuc st KOMMYHHUKAIIUH, PACIIPOCTPAHSIETCS
10 JINLEH3UH trialware;

YouGile (https://ru.yougile.com/) — cucrema ympaBjieHHs MPOEKTAaMH M OOIIEHUS, ILIa-
HUPOBILHUK 33Ja4, paclpoCTpaHsieTCs MO JHUIEH3UH trialware;

Cdepym (https://sferum.ru/?p=start) — meccenmKep, pacnpoCTpaHACTCS IO JIHIEH3UU
FreeWare;

VK Meccenmxep (https://vk.me/app?mt_click _id=mt-v7eix5-1660908314-1651141140)
— MECCEHIKep, pacipocTpaHsiercs 1o auneH3un FreeWare;

- 013 NIAGHUPOBAHUS AYOUMOPHBIX U 6HEAYOUMOPHBIX MEPONPUAMUIL:

Pruffme — cucrema a1 opranu3anuy KOJUICKTUBHON pabOThI M OHJIAHH-BCTPEY, Pacipo-
CTpaHSETCs IO IPOTPUETAPHOH JINTICH3HH,

Mirapolis — cucrema i opraHu3ay KOJJICKTMBHON pabOThl M OHJIAMH-BCTpPEY, pac-
MPOCTPAHSIETCS TI0 TPOTPUETAPHON JTUIICH3HH;

Webinar (https://webinar.ru/) — marpopma ass BeOuHapoB, 00ydeHusi, pacCpOCTPAHSICT-
cs 110 JIMLIEH3MH trialware;

Annekc.Tenemoct (https://telemost.yandex.ru/ ) — cepBuC ISl BUICO3BOHKOB, pacIpo-
cTpansiercs o juuensun ShareWare;

- 01 COBMECHIHO20 UCNOJIb308AHUA PaAllN06:

Sunexc.Jlokymentsl (https://docs.yandex.ru/) — HHCTPYMEHT /ISl CO3[aHuUsI © COBMECTHO-
I'0 UCIIOJIb30BaHUS IOKYMEHTOB, PACIIPOCTPAHSETCS 110 JIMICH3MH trialware;

Sunexc.JIuck — cepBUC I XpaHEHHUSI 1 COBMECTHOTO MCIIOJIb30BaHUsI JIOKYMEHTOB, pac-
NPOCTpaHSIETCs 10 JIMIeH3HH trialware.

Jliss  yCHemiHOro  OBJAQJICHUS  JWCHUIUIMHOW  HCHOJB3YIOTCS  CICIYIOIIUE
UHGOPMAIIMOHHBIC TEXHOJOTHH 00YUCHHSL.

[Tpu npoBeneHUH JICKIIUI U 3aHATUI CEMHHAPCKOTO THUIIA UCIIOJIB3YIOTCS MPE3CHTAIIUHU B
nporpamme MSOffice (PowerPoint), ocyiiecTBiisieTcsi BbIX0M Ha MPO(PECCHOHAIBHBIC CAWTBI,
UCTIOJIB3YIOTCS BUJICOMATEPUATBI PA3IMYHBIX HHTCPHET-PECYPCOB.

JInst TUCTAHIIMOHHOM MOMICPKKH JTUCIMILIMHBI HCIIOJIB3YETCsl CHCTEMa YIpaBjIeHUs 00-
paszoBaresibHbIM KoHTeHTOM Moodle. [l paboThl B TaHHOW CHCTEMe BCe 00yJaronuecs Ha mep-
BOM KypCe TMOJIy4aloT HHIUBUIAYaIbHBIC JIOTUH U MApOoJib IS BXOJa B CHCTEMY, B KOTOPO# pa3-
MEIIAIOTCS: MporpaMMa JUCIUILTHHBI, MaTepPHalbl JUIsS JICKIIMOHHBIX W MHBIX BHUJIOB 3aHSITHU ,
3aJlaHusl, KOHTPOJIbHBIC BOIIPOCHI.

B mporecce u3ydeHWS JUCHUIUTUHBI yYEOHBIMHU IEJISIMU  SIBJISIFOTCSL  TIEPBHYHOE
BOCIIpHSATHE y4eOHOW HMH(POpMAIINHU, ee YCBOCHHUE, 3allOMHHAHUE, a TaKKe CTPYKTypHpPOBAHUE
MIOJTYYCHHBIX 3HAHWH U Pa3BUTHE WHTEIUICKTYaJIbHBIX YMEHUH, OPHEHTUPOBAHHBIX Ha CIIOCOOBI
NCSATEBHOCTH  PENMPOAYKTUBHOTO  XapakTepa.  [IoCpeCTBOM  HMCMONB30BaHUS  ITHX
UHTEIJUICKTYaJIbHBIX YMEHUH JIOCTUTAIOTCS y3HAaBaHUE paHEee YCBOCHHOTO MaTephalia B HOBBIX
CHUTYyaIHUsX, TPUMEHEHHE aOCTPAKTHOTO 3HAHUS B KOHKPETHBIX CHTYaIlUsX.

JInist TOCTUKEHUS 3TUX TENIeH UCIONB3YIOTCS B OCHOBHOM TPaJMIIMOHHBIC HHPOPMATHB-
HO-Pa3BHBAOIINE TEXHOJIOTUU OOYYEHHS C YUETOM Pa3IMYHOrO COYETAHHS MMACCHBHBIX (HopMm
(JIeKIMs1, KOHCYJIBTAIUS, CAMOCTOSITeIbHAs pa00Ta) U PENPOIYKTUBHBIX METOJIOB 00y4YeHHUs (T10-
BECTBOBATEJILHOE HM3JIOKCHUE Y4eOHOW WMH(OpMAIHU, 00BICHUTEIbHO-WLTIOCTPATUBHOE H3JI0-
YKCHHE) U TPAKTUICCKUX METOJI0B 00yUeHUS (BBIMOJHEHUE TPAKTHUECKUX PA0OT).

VYHuBepcuter obecrnedeH HEOOXOAUMBIM KOMILICKTOM JIMIEH3HOHHOTO MPOTPaAMMHOTO
o0ecreyeHus:

— omepannonHas cucrema Windows 7, License 49013351 YIJITY Russia 2011-09-06,
OPEN 689759257Z7E1309. Cpok: 6eccpouHo;

- omepamuoHHas ~ cuctema  Astra  Linux Special ~ Edition. JloroBop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpoxk: 6eccpodHo;

— maket npukiaaabix nporpamm Office Professional Plus 2010, License 49013351 VIJI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309. Cpok: 6eccpouHo;
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— makeT npukiIaaHelx nporpamm  P7-O¢muc. Ilpodeccuonansusiit. Jlorosop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: 6eccpoyHo;

— a"THBHpYCHas mporpamma Kaspersky Endpoint Security ans 6usHeca- CtaHmapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License. [loroBop 3akiro4aercs
YHUBEPCUTETOM €IKETO/THO;

— omepanuonHas cuctema Windows Server. KoHTpakT Ha yCiyrd 1o MmpeaoCTaBICHUIO
JMIIEH3UH Ha MMPaBO UCIIOIb30BaTh KoMIibloTepHoe odecnieueHne Ne 067/3A ot 07.12.2020 roxa.
Cpoxk GeccpouHo;

—cucreMa BujeokoH(pepeHicBs3u Mirapolis. [loroBop 3akirouaeTcsi YHUBEPCUTETOM
€XKETrO/IHO;

— cucrema BuaeokoHpepeHicBs3u [Ipyddmu. JJoroBop 3akirouaeTcsi YHHUBEPCUTETOM
€XKETrO/IHO;

— cucrema ynpasienus: ooydyeaneM LMS Moodle — nporpammHoe obecriedeHne ¢ OTKpbI-
TBIM KoJI0oM, pacnpoctpansiercs no ymner3nn GNU Public License (rus). JloroBop 3akitodaercs
YHUBEPCUTETOM €IKETO/THO;

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — mnporpammuoe obecredcHme
pacrpocTpaHsaeTcs 1Mo MPOCTON (HEUCKITIOUNTEIBLHON ) TUIICH3HH;

- cucteMa TpexMepHoro mojaeiuposanus Kommac 3D;
- cucreMa IByxMepHoro npoekrtupoBanust AUtoCAD 2D.

10. Onucanue MaTepuaILHO-TeXHHYECKOH 0a3bl, HEOOX0AUMOIi 1JI1 OCylIeCTBJIEHHUS
00pa3oBaTeILHOIO NMpolecca Mo AUCHHUILINHE

Peanu3zanus yyeOHOro mporecca OCyHIeCTBISIETCA B CHELHAIbHBIX Y4EOHBIX ayIUTOPUSX
YHUBCPCUTETA AJIA IIPOBCACHUA 3aHATHI JJEKIIMOHHOI'O THIIA, 3aHATHI CCMHMHApPCKOI'0 TuIia, Jia-
060paToOpHOro TUIA, IPYNIOBLIX U UHAWBUAYAJIBHBIX KOHCYJIbTAlIMN, TEKYLLIEr0 KOHTPOJIS U MPO-
MEXYTOYHOM arrectanuu. Bce aymuTopun yKOMILJIEKTOBAHBI CIEIUATU3UPOBAHHON MeOebIo U
TEXHUYECKUMU CPEJICTBAMU OO0YUEHUs, CIIy>KalllUMHU JUIsl IPeACTaBIeHUs yueOHOH nHbopManuu
Oonpmoi ayauropun. [Ipu HEOOX0TUMOCTH 00yUYaArOIIMMCS MTpeIararoTcs Habophl IEMOHCTPA-
IIUOHHOTO 00OPYAOBaHUS U Y4eOHO-HAIJISIHBIX MOCOOUH, 0OecneunBaroe TeMaTHUeCKUe nil-
JFOCTPAIHH.

CamocrosTenbHas padoTa 00y4aromuXcs BBINOIHAETCS B CHELMATM3UPOBAHHONW ayanuTO-
puu, KoTopas obopyaoBaHa y4yeOHOM MeOenbio, KOMIBIOTEPHONM TEXHUKOM C BO3MOXHOCTBHIO
noJKkiIroueHus K cetu "MHtepHer" U oOecrieyeHreM JI0CTyTa B AJIEKTPOHHYIO MH()OPMAIIMOHHO-
obpazoBarenbhyto cpenay YIJITY.

EcTh nmomerenue s XpaHeHUs U NMPOPUIAKTHUECKOTO 00CTyKUBaHHsI y4eOHOTro 000py-
JTOBaHUSI.

TpeGoBanus kK ayAuTOPUAM

HaumeHnoBanue crieniuanbHbIX TOMe- OcHaleHHOCTh
LICHUH U TOMEIEHUH 1711 CAMOCTOS- CIEUAJIbHBIX TOMEIEHUH U TOMEIIEHNH JJIs CaMo-
TeIbHOU padOTHI CTOATEIbHOU pabOThI

MynbpTUMeaUiiHas yCTaHOBKAa (IPOEKTOp, JKpaH).

[ToMemienue s NEKIIMOHHBIX 3aHATHA
m A I Yuebuas meben

JlaGoparopusi METAJUIOBEJICHUSI U TEPMHUECKON 00Opa-
6otku: Mukpockonsl MUM-7, TTIOJIAM  P-312; neun
[Tomemenue ams mabopaTopHbix 3aHs- | Mydenpasie SNOL 8,2/110 (3 mT.); moimMpoBaIbHBIN
THI 1o Moayiio «MaTepuanoBesieHHe» | CTaHOK s HuTgoB; TBepaomepsl Buxkepc TII-7p-1;
Poxsenn TK-14-250; bpunemns tun Th, mukpotBep-
nomep I[IMT-3, neMoHCTpallMOHHbIE CTEH/IbI U TJIAKAThI

[Tomermenue asst 1a60paTOPHBIX U - JJaboparopust TUThS: IIaXTHAS HarpeBaTelIbHAs TTEeYb C
MPAKTUYECKUX 3aHITUHI 110 MOYJIIO HarpeoM 10 900 °C, kamepHasi IPOMBIILIEHHAs M1€Yb
«TexHoyorus KOHCTPYKIIMOHHBIX Ma- H30 ¢ narpesom no 1000 °C, KOMIIJIEKT OCHACTKH JJIS
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TEPHUATIOB»

W3TOTOBJICHUS JTUTEHHBIX (Op U TMOCIEIYIONICH UX 3a-
JIMBKU 1[BETHBIMU CIUIABaMH, KOMILIEKT JIEMOHCTpAIU-
OHHBIX WU3JENUH, TOJYyYEHHBIX pa3HbIMU CcHocoOamMu
JUTbHA U IpYTHe WUTIOCTPAllUOHHbIE MaTepUaIbI;

- JIaGopaTtopusi CBapKH: CBapOYHbIE IMOCTHI CTaHAAPT-
HbIE; UICTOUYHUKHU TIOCTOSIHHOTO U IEPEMEHHOI0 TOKa (4
IT.); MalIuHa TouyeyHou cBapku mozaenb [IMT 604 (1
LIT.); JIEKTPOJHBIE MaTEpUaibl; WUIIOCTPUPOBAHHBIC
CTEH/Ibl, MOJIEIH;

- Jlabopatopuss 0OpabOTKM METAUIOB pPE3aHUEM: TO-
KapHble YHHUBEpCAJbHbIE CTaHKHU; (hpe3epHble CTAHKU
pasHbIX MoJeNel; cBepiwiIbHble cTaHku 2M112 u
2I'125; mnockonummdoBanbHbiii ctaHok 31'71; xpyr-
nouutudoBanbHbli cranok 3A110B; crporanbHblii cTa-
HOK; 3arounble ctaHku 35634 (2 mT.). KomruiekT npu-
CHOCOOJIEHUH (THUCKU, NaTPOHBI, ONPABKU, KPENEX U
Ip.), @ TaKXKe TOCTATOYHBIN 110 HOMEHKJIAType U 00be-
My HabOp PEKYILIETr0 U MEPUTEILHOTO HHCTPYMEHTA

IToMmemmeHus 11 CaMOCTOSITEILHOU
paboThI

Cronbl KOMIBIOTEPHBIE, CTYNbA. Paboune mecta, 000-
PYAOBAHHBIC KOMIIBIOTEpaMM C BBIXOJAOM B CCTb Hn-
TEpHET, 3JEKTPOHHYIO HH()OPMALMOHHYIO 00pa3zoBa-
TEJIBHYIO Cpely Y HUBEPCUTETA.

[Tomerienne a1 XpaHeHHss U MPOQH-
JAKTUIECKOTO OOCITY)KUBAaHUS Y4eOHO-
1o 000pyI0BaHHUSI

Cremiaxu, CTOJBI, CTYJIbsI, IPUOOPHI U MHCTPYMEHTHI
i MPO(UITAKTUYECKOTO O0CITy)KHBaHUS y4eOHOTO
o0opynoBaHus
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