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JIHCT perncTpanii U3MeHeHHH U 010 THeHH

No Paznen PIIN] Kpatkoe conepxanue Hata, Ne Ilommuce 3aB.
n/n (Momyns) HU3MeHEeHHs/ TOTIOTHEHHUS MIPOTOKOJIA kadeapoit
3acelaHus
kadeapsl
1 8 KoppekTtupoBka cImmcka Nel ot N
JIUIEH3HOHHOT 0 00ecIedeH U] 31.08.2017 /
—
2 3.4,6,7 KoppektupoBka padoueit Nel ot N
TIPOrPaMMBI 31.08.2017 |/
B
3 8 KoppekTupoBka cImicka Nel ot N
JIMIIEH3HOHHOTO 00eCTIeYeH s 04.09.2018 /
—
4 8 KoppekTupoBKa CIicka Nel ot N
T TEPATYPBI 04.09.2018 | /
. :i/l/l
5 8 KoppekTupoBka cImcka NeS ot [\‘
JIMIIEH3HOHHOTO 00eCTIeYeH s 31.10.2018 /
A
6 3.4,6,7 KoppektupoBka padoueit )
TIPOrPaMMBI Nel ot e
04.09.2019 %Q_Q_WA/
7 8 AKTyami3anus yae0Ho- Nel ot :
METOIUYECKOTO U 31.08.2020
HHGOPMAITHOHHOT O —

00€eCIIeYeHUS TUCITUILIMHBI




1 Ilean ocBOEHMSI AUCHMILINHDI

[enamu ocBOeHMST AUCUUILUIMHBI «Pa3nuBKa M KpUCTAUIM3alUs CTAIU» SBJISIOTCS O3Ha-
KOMJICHHE OOYYaroIIUXCsl ¢ TporeccaMu (JOPMUPOBAHUS CTAIBHBIX CIUTKOB U HEMPEPHIBHOIN-
TBIX 3arOTOBOK, HX CTPOCHHEM, U3YYCHHE CITIOCOOOB U TEXHOJIOTHI MOJIYYCHHS, KaueCTBa IIPOU3-
BOJMMOW MPOIYKLIHH.

2 MecTO JUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOii MPorpaMMbl
NMOAr0TOBKH OaKajiaBpa

Huctunnuna «Pa3iMBka M KpUCTAUIM3ALUS CTAINY SBISICTCS TUCHUIIIMHON 1O BBIOODY,
BXOJIUT B BAPUATUBHYIO 4acTh O0JI0Ka 1 00pa3oBaTEIbLHON MPOTPaMMBL..

YcrenHoe ycBoeHHE MaTepHaia MpearnoaracT 3HaHue 00yJaronMMHUCs OCHOBHBIX IT0JIO-
JKEHUH CIIENYIOINX JUCHUIUIMH: «Marematukay, «Pusukay, «MeTtamrypruyeckas TENIOTEXHU-
Ka», «OCHOBBI METAJUTYpPTUYECKOTO MPOU3BOCTBAY, «MoAenupoBaHue MPoLeccoB U 00BEKTOB B
MeTayuTyprun», «BbITUTaBKka cTanym B KOHBEPTEPax», «DJIEKTPOMETAIUTYPTIUsl CTATH U CILUIABOBY,
«KoBmeBas 00paboTKka cTaam»

3HaHUS U YMEHHUS 00YYalolIUXCsl, OJyUYeHHbIE MPU U3YYECHUU NUCHHUILIUHBI «Pa3nuBka u
KPUCTAIIM3AIUSl CTaany OyAyT HEOOXOAMMBI MPH HU3YYeHHH AUCHMILTUHBI «KOoHCTpykumu u
MPOSKTUPOBAHNUE CTAJICTUIABMIIBHBIX I[€XOB» W BBHIMOJHCHUH BBITYCKHON KBaTM()UKAIIMOHHON
paboTHI.

3 Komnerenunu odyyarwmerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUILUIMHBI M IVIAHUPYeMbIe pPe3yJibTaThl 00yUeHust

B pPE3YIbTAaTC OCBOCHUA NUCHUIIJIMHBL «Pa3znuBka u KpucCTaJuin3alusa CTaliu» o6y11a101111/1171—
Cs JOJIKECH 06HaILaTI~) CJICAYIOUMHU KOMIICTCHIUAMMU

CrpyKTypHBII
JIEMEHT [1nanupyemble pe3yabTaThl O0yUeHUS
KOMIIETEHIINH

IIK-4 - roTOBHOCTBIO HCIIO0JIb30BATH OCHOBHbIE NMOHATHSA, 3AKOHbI H MOACJIH TEPMOJAUHA-
MHUKH, XMMHYECKOIi KUHETHKH, ITEPEHOCA TEILJIa U MAaCChI

3HaTh OCHOBHBIE 3aKOHOMEPHOCTH IIPOLECCOB MAacCCONEPEHOCa IPHMEHHUTENBHO K
IIpoLiecCaM Pa3jIuBKU CTajH, OIUCHIBATh, PACCUUTHIBATH U aHAIU3UPOBATH IIPO-
LIECChI MIEPeHOca TEeIUIa U MAaCChl, BBIACIATH (DAKTOPHI, OMPEAENAIONINE UX HH-

TEHCHUBHOCTH

VMmers pacmnio3HaBath d(pPekTuBHOE penieHrne oT HedHEKTHBHOTO, MIPH PEIICHUN 3a-
J1a4 CI0KHOTO TEII00OMEHA

Brnaners METOJIaMHU pacueTa MPOIECCOB KOHBEKTUBHOTO TEILIO- M MaccOolepeHoca, Te-

pefayu Terma U3Iy4eHHEeM U MOJIEKYJIIPHOM TeII0NPOBOAHOCTHIO




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO0mmas TpyI0eMKOCTh TUCHIUILIIMHBI COCTABIISAET / 3a4eTHBIX eaUHUI] 252 akaj. yaca, B TOM YHUCIIE:

— KoHTakTHas padota — 38,5 akan. Jaca:

— ayautopHas — 34 akaj. 4yaca;
— BHeayauTopHas — 4,5 aka. Jaca;

— camMocTosTenbHas padora — 204,8 akan. yaca,
— TMOATrOTOBKA K ’K3aMeHy — 8,7 akaj. yaca
[IpenycmarpuBaeTcst HamucaHue KypcoBOi pabOThI
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1. 3arBepaeBaHue CTaJdbHBIX CIUTKOB H| 5 1 1 221 20 N3yuenue nuteparypsl, 03Ha- [TpoBepka pesynbTaToB pemie- | [IK-4-3y6
HENpEepbIBHOIUTBIX 3aroToBOoK. Pacuer 3a- KOMJIEHHE C METOJIMKOH peleHust |HUs 3ajjad, YCTHBIN omnpoc
TBEpJICBAHMSI CTAJbHBIX CIUTKOB WM HeTpe- 3a/1a4, 0pOpMIIEHUE PE3yJIbTaTOB
PBIBHOJUTBHIX 3arOTOBOK 1a00paTOPHBIX pabOT, MOJTOTOB-
Ka K KypCOBOU Y KOHTPOJIbHOM
paboram
2. Kpucrammdeckas CTpyKTypa JUTOM cTaimu| 5 1 1 221 20 N3ydeHue nurepatypsl, 03Ha- [Iposepxka pesynbraToB pemie- | [IK-4-3y6
Y COBpPEMEHHasl TEOpHs KPUCTAIUTM3AUN KOMJIEHHE C METO/IMKOM peIeH s |HUs 3a]1a4, KOHTPOJIbHAs pa-
3a1a4, opopMieHUE Pe3yIbTaTOB |00Ta
71a00paTOpHBIX PabOT, MOATOTOB-
Ka K KypCOBOM Y KOHTPOJIbHOH
paboram
3. MakpocTpyKTypa HEMPEPHIBHOIUTHIX 3aro-| 5 1 1 2 20 W3ydenue nurepaTypsl, O3Ha- [IpoBepka pe3ynbTaroB peme- | [1K-4-3y6
TOBOK Y CJIUTKOB CITOKOMHOM, MOTYCIIOKOM- KOMJICHHE C METOIMKOM pelieHus |HUs 3a/1a4, 3amuTa iabopa-
HOW Y KUITALLECH CTaJIn 3ana4, 0popMIICHHE PE3yIbTaTOB |TOpHOU paboTh 1




AynutopHas
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71a00paTOPHBIX paboT, MOATOTOB-
Ka K KypCOBOW U KOHTPOJIbHOM
paboram
4. JennputHas W 30HaIbHas xumuueckas| 5 | 0,5 1 2 20 N3ydenue nurepaTypsl, 0O3Ha- [IpoBepka pesynbraToB pemie- | [IK-4-3y6
HEOJTHOPOAHOCTh. HemeTaymmyeckune BKIO- KOMJICHHE C METOJIMKOM pelieHHsl |HUS 3a]1a4, YCTHBIH OIpoc
YEHUS U ra3bl B CTAIBHBIX CIMTKAX U HEIpe- 3aja4, 0o(hOpMIIEHUE PE3yIbTATOB
PBIBHOJIUTHIX 3arOTOBKAX. 1ab0paTOPHBIX paboT, MOATOTOB-
Ka K KypCOBOM U KOHTPOJILHOU
pabotam
5. ledeKThl CTaabHBIX CIUTKOB M HETIPEPBIB-| 5 1 1 2/21 20 W3ydenue nurepaTypsl, O3Ha- [IpoBepka pe3ynbTaroB pee- | [1K-4-3y6
HOJIUTHIX 3arOTOBOK, MPHYUHBI UX 00pa3oBa- KOMJIEHHE C METOIMKOM pEeIIeHUs |HHsI 3a/1a4, YCTHBIN OIpoc
HUS U CIOCOOBI yCTPaHEHUS 3a1a4, 0o(hoOpMIIEHUE PE3yIbTATOB
1ab0paTOPHBIX paboT, MOATOTOB-
Ka K KypCOBOM U KOHTPOJIILHOU
paboram
6. Cranepa3iuBOYHbIE U TPOMEXYTOUYHBIE| 5 1 1 2/21 20 W3ydenue nurepaTypsl, O3Ha- [IpoBepka pe3ynbTaroB peue- | [1K-4-3y6
KOBIIIM: KOHCTPYKIHS, OTHEyHmopHas (yTte- KOMJIEHHE C METO/IMKOH pEeIIeHUs |HUs 3a/1a4, 3aIInTa Jlabopa-
POBKa, KOBILIEBBIE 3aTBOPBI, IKCILTyaTaIlHsl. 3aa4, 0o(hoOpMIIEHUE PE3YIBTATOB |TOPHOI paboThI 2
['mapoaHamMuka WCTEUYEHHs] MeTaia U3 1ab0paTOPHBIX paboT, MOATOTOB-
koBma. CKOpOCTb W MPOJOJKUTENBHOCTh Ka K KypCOBOM M KOHTPOJIbHOU
Pa3IUBKU CTaIH paboram
7. HenpepsiBHas pasnuBka cramd. Kon-| 5 1 2 2/21 44,8 |M3yuyeHue nuTepaTypsl, O3Ha- [IpoBepka pe3ynbTaroB peme- | [1K-4-3y6

CTPYKLMU MAalIMH HENPEPHIBHOTO JIUThS 3a-
roToBok. KpucrainusaTopsl, YCTpONCTBO M

KOMIJICHHE C MeTOJIHKOfI PEIICHUA
3aaay, O(I)OpMJICHI/IC PE3YJIbTATOB

HUS 33724
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paboTa 30HBI BTOPHUYHOI'O OXJIAXKICHMS, ar- 1a00paTOpHBIX paboT, MOATOTOB-
peratbl pe3KH, TPAaHCIOPTHO-OTIPY30UYHbIE Ka K KypCOBOH M KOHTPOJIbHOM
JUHUU. TeXHOJOTUs HEeNpepbIBHON pa3IMBKU pabotam
cCTaju
8. CnocoObl pa3iMBKU CTalIM B WU3JIOKHHULBL.| O 1 1 1 20 N3yuenue nurepaTypsl, 03Ha- [IpoBepka pesynbraToB peuie- | [IK-4-3y6
KoHCTpyKIIMU U37I0KHULL U KOMILIEKTYIOIIE- KOMJIEHHE C METOJIMKOM peleHust |HUs 3ajjad, YCTHBIN onpoc
ro obopynosanus. IloaroroBka M3JI0XKHULL K 3a/1a4, 0pOpMIIEHUE PE3YJIbTATOB
pasnuBke. TexHONOrUs pazIvBKU B H3JIOXK- 1a00paTOPHBIX pabOT, MOJTOTOB-
HHUI[bl CIIOKOWMHOM, KUIAIIEH Y MOJYCIIOKOM- Ka K KypCOBOUM ¥ KOHTPOJIbHOMN
HOM cTtanmu. Oco0eHHOCTH cU(OHHOU pa3uB- pabotam
KU CTaJIH
9. KonTposps kauecTBa CIUTKOB U HempepbiB-| 5 | 0,5 1 1 20 W3ydenue nurepaTypsl, O3Ha- [IpoBepka pe3ynbTaroB peme- | [1K-4-3y6
HOJIUTBIX CJs100B. TeXHUKO-IKOHOMUYECKUE KOMJIEHHE ¢ METOJUKOM pelIeHns [HUs 3a/1a4, 3alUTa KypCOBOM
MoKa3aTeau Pa3IUBKU CTAIM B M3JIOKHUIIBI U 3aa4, o(hopMIIEHUE PE3yIbTaTOB |pabOThI
HENpPEephIBHON PAa3IMBKHU CTAIU 1abopaTopHbIX padoT, MOATOTOB-
Ka K KypCOBOM U KOHTPOJILHOU
pabotam
Hroro mo nucuuniinHe 8 10 |16/10MA| 204,8 Jk3ameH/ KypcoBasi padora




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

Jns peanuzanuu npeayCMOTPEHHBIX BUIOB y4eOHOM paboThl B KadecTBe 0Opa3oBaTellb-
HBIX ¥ WH()OPMAIMOHHBIX TEXHOJIOTHHA B MPEMOAaBaHUN AUCIUTLINHBI «Pa3iuBKa U KpUCTAILIIH-
3alys CTaJIW» UCIIOJIB3YIOTCS TPAJAULMOHHAS U MH(GOPMAIMOHHO-KOMMYHUKAIIMOHHAS TEXHOJIO-
TUH.

Jlexuuu MpoXoJAT Kak B TPAAUIMOHHOW MH(POpPMAIMOHHON (opMe, Tak U B (opme JieK-
UHAN-BU3YyAJIM3aLHN C UCIIOJIb30BAHUEM IPE3EHTALIMI B BUJIE BUIECOMATEPUAIOB.

JlekuMOHHBIN MaTepuan 3aKperuiieTcs B Xo/e JabopaTopHbIX paboOT U MPAKTHUYECKUX 3a-
HATUH, HA KOTOPBIX BBIMOJIHIIOTCS TPYIIIOBbIE WM UHAWBUIYAIbHbBIE 3aJaHUA 110 MMPOKWJECHHOU
teme. [Ipu mpoBeneHun 1a00PATOPHBIX 3aHATUI UCIIOJIB3YETCS METOJ KOHTEKCTHOTO OOyueHus,
KOTOPBIH MO3BOJISIET YCBOUTH MAaTE€pPUAJl IIyTEM BBISIBIICHUS CBS3EH MEK1Y KOHKPETHBIM 3HAHUEM
U ero npuMeHeHueM. Ha mpakTHuecKux 3aHATHAX HUCIONb3YHOTCS KOMIIBIOTEPHBIE TPEHAXEPhI
10 HETIPEPHIBHOM Pa3JIMBKE CTAIU B CIIIOOBBIC M COPTOBEIC 3aTOTOBKH.

CamocTtosTenbHas paboTa CTyJIeHTOB HEOOXOAMMA MPH MOJATOTOBKE K JICKIUSAM, PaKTHYe-
CKHM | JIJA0OPATOPHBIM 3aHATUSIM, KOHTPOJIBHOM pad0Te, BHIMOIHEHUIO KYpPCOBOM PabOThI U UTO-
roBOM aTTecTanuu B (hopMe IK3aMeHa.

6 YueOHO-MeTOAU4YeCKOEe 00ecTieYeHle CAMOCTOSITeILHOIH PadoThl 00y4YaomuXxcst

[To mucuunnuze «Pa3nuBKa W KpHUCTaUIM3alMsl CTAJIW» IMPEAYCMOTpPEHA ayAUTOpHAas U
BHEAYyJAUTOPHAs CaMOCTOSITeNIbHAst paboTa 00yJaroImuxcs.

AymuTOopHas caMOCTOsITeNIbHAs paboTa CTYACHTOB IPEIIOJaracT BBIIOJIHEHHE Jabopa-
TOPHBIX paboT, peleHue 3aJa4 U paboTy Ha UMHUTATOpaxX-TPEHaKepax Ha MPaKTHMYECKUX 3aHs-
THUSIX.

JlabopaTopnasi pabora Nel «/3yueHue ucTeueHus CTaau U3 KOBIIA HA MOJIEIH.

Ha naGopaTopHoii ycTaHOBKE M3y4yaeTcsl BIMSHUE BBICOTHI METajlsla B KOBLIE U JUaMeTpa
OTBEPCTHUS CTaKaHa CTAJIEpPa3IMBOYHOIO KOBIIA HA BEJIMYUHY BECOBOM CKOPOCTH Pa3JIMBKH CTa-
JIM, UCTEKAIOIel 13 KoBIIa. Pe3ynbTaThl MOIETMPOBAaHUS IEPECUNTHIBAIOTCS HAa PEATIbHBIN KOBIII
OTpeIelIEeHHOW BMECTUMOCTH C MCIOJIb30BaHMEM CHEIMAJIbHBIX MacIITa00B. AHAIU3UpyeTCs U
CpaBHMBAETCS BIUSHUE KaX10r0 (PakTopa Ha BECOBYIO CKOPOCTh PA3JIMBKHU CTAJIH.

JlabopaTopnasi paGora Ne2 «/3yueHne BHYTPEHHETO CTPOEHHS CTAJIbHOM HENPEPHIBHO-
JIUTOM 3aTOTOBKM».

[To monepeyHbIM TEMIUIETAM ITyTEM ICKU3MPOBAHUS M3YYalOTCS KPUCTAJUIMYECKOE CTpOE-
HUe, 1e(heKThl MaKpOCTPYKTYpbl HEMPEPBHIBHOIMUTHIX 3arOTOBOK Pa3IMYHBIX BHUJIOB: CIIIO00BOM,
COpPTOBOM, OIFOMOBOIA.

Ha npaxTuueckux 3aHATUSAX OOydaromuecs peliaroT 3aJayd M0 Pa3IMYyHOW TeMaTHKE U
BBITOJHSAIOT 3a/laHnsl Ha MMHUTATOPax-TPEHAXXepax IO HENPEPHIBHOM PA3JIMBKE CTAIN (3HAKOM-
cTBO ¢ obopynoBanueM MHJI3 u TexHoIOTHEH pa3IMBKU CTAJN).

BaeaynuTopHas camocTosiTenbHast paboTa 00y4aromuXxcsi OCYIIECTBISIETCS B BUJIE M3yde-
HUS JINTEPATypPhI IO COOTBETCTBYIOIIEMY pa3Jiely ¢ MpopadOTKON MaTepuana.

IIpumep 3a1aHUsA KOHTPOJIBLHOH PadoThI
Bapmuanr 1
1. MakpocTpyKTypa CIUTKOB KUIAILIEH CTall ¢ MEXaHUYECKUM 3aKyIOPHUBAaHHUEM U TEXHOJOTHU-
YEeCKUE OTXO/Ibl METaJIJIa IIPU MPOKATKE. POJIb MOBEPXHOCTHON KOPKH IJIOTHOTO METAJlIa B TAKUX
CIIUTKaX, MEXaHU3M ee (POPMUPOBAHMUS.
2. OnpenenuTs TOJIIMHY CIIOS 3aTBEPJIEBILETO METAIIA HA BBIXO/JIE U3 KPUCTAILIM3aTOpa JJIMHON
1100 mm npu pasnmuBke cranu mapku 15XCH/] nHa xpuBonunennoit MHIJI3 co ckopocTero
0,9 M/MuH.
3. [IpoBecTu kmaccuuKaIyio TaHHOW MapKu CTaJIH.
Bapmuanr 2
1. CranepaznmuBounsiii cteny MHJI3: HazHaueHue, ycTpoilCTBO, JOCTOMHCTBA U HEJOCTATKH.



2. Cranp mapku 20nc paznusaetcst U3 300-TOHHOTO CTajlepa3IMBOYHOIO KOBILA HA JIBYXpYy4be-
Boit MHJI3 kpuBonuneitHoro tuna. [lonepeunoe ceuenue cisooB 240x1100 mm. Kakum momkeH
OBITh AMaMETp KaHaja CTAKaHOB B MPOMEXYTOYHOM KOBIIE JIJIsl TOTO, YTOOBI MOYKHO OBLJIO 1OJ-
JIeP)KUBATh CKOPOCTh BBITATHBAHMS CIISIOOB U3 KpucTaiuu3artopa B mpeaenax 0,4..1,1 m/mun?

3. IlpoBecTH KiIacCU(pHUKAIMIO TAHHONH MapKu CTaJIH.

IIpumepHbIe 3a1a4u /i1 peLIEHUS

3AJJAHUE Nel
1. Kpucramnuyeckasi CTpyKTypa HEMPEPBIBHOJIUTHIX 3aroTOBOK, OTJIMTHIX HAa MHJI3 BepTukaib-
HOT'O THIIA.
2. OnpenenuTts NPOAODKUTENBHOCTh 3aTBEPACBAHUS M TIIYOWHY JYHKH XUAKOTO METalja B
HENPEPBHIBHOIUTOMN 3aroTOBKE C pazMepaMu nomepeuHoro ceuenusa 190x1500 MM u3 cranu map-
ku 181'C mpu BBITSTUBAHUU CO CKOPOCTHIO 1,3 M/MUH.
3. IlpoBecTH KiIacCU(pUKAINIO TAaHHONH MapKH CTaJIH.

3AJJAHUE Ne2
1. Kpucramiuueckas CTpyKTypa CIMTKOB CIIOKOMHOM CTaly IpPU Pa3IMBKE CTAIM B YIIMPEHHbBIE
KBEPXY U3JOKHUIIBI C TPUOBLTLHBIMH HAJICTABKAMHU.
2. Onpenenutb NTPOAOKUTEIBHOCTh 3aTBEPJEBAHUS M INIYOUHY JIYHKH JKUJKOIO MeTajuia B
HETPEPHIBHOJIUTON 3ar0TOBKE C pa3MepaMu MonepevyHoro ceuenus 124x124 Mmm 13 craid Mapku
60C2A nipu BHITATHBAaHUU CO CKOPOCTHIO 4,1 M/MUH.
3. IIpoBecTtu kinaccuukauo JaHHONH MapKH CTaJH.

3AJTAHUE Ne3
1. @akTophl, BIUSIOLINE HA 3aPOKICHIE U POCT KPUCTAIUIOB MIPH 3aTBEPACBAHUU CTAIH.
2. Onpenenutb TPOAOIKUTENBHOCTh 3aTBEPJEBAaHUS M INIYOWHY JYHKH XXUAKOTO MeTaija B
HENPEPBIBHOIUTOMN 3ar0TOBKE C pa3MepaMH HolepedHoro ceueHusa 160x180 MM u3 cranu Mapku
38XI'HM npu BBITATMBaHUH CO CKOPOCTHIO 2,6 M/MUH.
3. IlpoBecTH KinaccU(pUKAIMIO JAaHHONH MapKu CTaJIH.

3AJJAHUE Ne4
1. MakpocTpyKTypa CIMTKOB CIIOKOMHOMW CTaJIM MPU PA3IMBKE B YIIUPEHHBIE KHU3Y W3JI0KHHIIBI
C TETJIOU30JIIIUOHHBIMU BCTABKAaMU, BEJINYMHA TEXHOJOTUYECKUX OTXO0JI0B MPU MPOKATKE.
2. OnpenenuTs TONIIKHY €05 3aTBEPAEBUIET0 META/lIa Ha BBIXOJE U3 KPUCTAJUIM3aTOpa JIIMHON
950 MM npu paznuBke cranu mapku 181'C nHa kpuBonuneitnoit MHJI3 co ckopoctbio 0,8 M/MuUH.
3. IlpoBecTH KinaccU(pHUKAIMIO JAHHONH MapKu CTaJH.

3AJJAHUE Ne5
1. MakpocTpyKTypa CIIUTKOB KHITALIEH CTalIM ¢ MEXaHUYECKUM 3aKylIOPUBAHUEM U TEXHOJIOTH-
YEeCKHe OTXO/JIbl MeTajljla IpU MpokaTke. Posb MOBEpXHOCTHON KOPKH IJIOTHOT'O MeTalljla B TAKMX
CJINTKAX, MEXaHU3M ee (POPMHUPOBAHUS.

IIpumepHbIe Bonpockl 1A codecenoBanus (YCTHBIH ONpPoc):
1. Kpucrammuaeckas CTpyKTypa HENPEPBIBHOJIUTHIX 3ar0TOBOK, OTJIMTHIX Ha MHJI3 BepTukaib-
HOT'O THIIA.
2. Kpucramnmueckasi CTpyKTypa CIUTKOB CIIOKOWHOW CTaJIM MU PA3JIMBKE CTAIH B YIIMPEHHbBIE
KBEPXY U3JIOKHUIIBI C TPUOBUIHLHBIMU Ha/ICTAaBKAMH.
3. MakpocTpyKTypa HEMpEPHIBHOIUTOTO clisiba mpu paznuBke cranu Ha MHJI3 BepTukansHOTO
THUIIA, BEJIMYNHA TEXHOJIOTHYECKUX OTXOA0B METAJLIA.
4. ®akTophl, BIMAIONINE HA 3apOKICHUE U POCT KPUCTAIIOB IPH 3aTBEPAECBAHUU CTAJIH.
5. MakpocCTpyKTypa CIUTKOB CIIOKOMHOM CTalI IIPYU Pa3iIUBKE B YIIMPEHHbIE KBEPXY U3JI0KHU-
bl ¢ TPUOBUTLHBIMH HAJICTABKAMU, BEJIMYMHA TEXHOJIOTHUYECKUX OTXOJIOB MPU UX MPOKATKE.
6. MakpocTpyKTypa COPTOBOM 3arOTOBKM IpU HEMpPepbIBHOM pasznuBke ctanu Ha MHII3 panu-
aJIBHOT'O THUIIA, BETUYMHA TEXHOJIOIMYECKHUX OTXO0J0B METalIa.
7. MakpoCTpyKTypa CIUTKOB CIIOKOMHOW CTaJIA IIPU Pa3JIUBKE B YIIUPECHHBIE KHU3Y U3JI0KHULIBI
C TEIUIOU30JIALIMOHHBIMU BCTABKAMU, BEJINYMHA TEXHOJIOTHYECKUX OTXOM0B IIPH ITPOKATKE.



8. MakpocTpyKTypa CIMTKOB KHUIISIIEH CTAIM U TEXHOJOTMYECKHUE OTXOJbl METajula MpHU Mpo-
Katke. Posib MOBEpXHOCTHON KOPKH IJIOTHOTO METajlsla B TAKUX CIUTKaX, MEXaHu3M e€ hopMu-
pOBaHUSI.

9. MakpocCTpyKTypa CIUTKOB MOJYyCIIOKOMHOM CTal U TEXHOJIOTMYECKUE OTXOJbl MeTajlla Mpu
uX MpokaTke. Pojb MOBEPXHOCTHBIX My3bIPEH B TAKUX CIUTKAX U MEXAaHU3M UX (OPMUPOBAHUSI.
10. Kpucramimdeckas CTpyKTypa HENPEPHIBHOIUTHIX 3aroTOBOK, OTIMThIX Ha MHJI3 kpuBosu-
HEWHOTO TUIIA.
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7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeacCTBa AJIsl IPOBEACHUSN l'[pOMe)KyTO‘{HOﬁ aTTecTalumn.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

IIK-4 - roTOBHOCTBIO HCII0JIb30BATH OCHOBHbIE MOHATHSN, 3AKOHBI 1 MOJ1€JIN TEPMOAUHAMUKH, XUMHYeCKOoii KHHETHKH, IIEPECHOCA TECIlJIa U MAaCCbI

3HaTe

OCHOBHbIE 3AKOHOMEPHOCMU NPOYecco8 Mdac-
conepeHoca NPUMEHUMENbHO K Npoyeccam
pasaueku cmanu, OnuUCbl8ams, paccyumvléams
U aHanuU3Upo8amsb NpPoYecchbl NepeHoca menid
U maccel, 6vloensiMb DAKMOpsl, ONpPeoensto-
wue ux UHMeHCUBHOCMb

Teopemuueckue 60npocwl K IK3AMEHY:
1. Kpucmannuueckas cmpykmypa HenpepbleHOIUMbIX 3a20mo8okK, omaumulx Ha MHJI3 eepmu-
KalbHO20 mund.
2. Kpucmannuueckas cmpykmypa Ciumko8 CNOKOUHOU CMaiu npu paziueke Cmaii 6 YuupeH-
Hble K8EPXY USLONCHUYbL C NPUOBLILHLIMU HAOCMABKAMU.
3. Makpocmpykmypa Henpepvignoiumozo ciaba npu paznuske cmaniu Ha MHJI3 eepmukanvHo-
20 MUnA, 8eIUYUHA MEXHONOSUYECKUX OMX0008 Memalld.
4. @axmopwi, enusAWUe HA 3APOACOEHUE U POCH KPUCMAIO08 NPU 3AMEEPOE8AHUU CIATIU.
5. Makpocmpykmypa ciumkoé CnokKouHOU Cmanu npu pasiueke 8 YUUpeHHbvle K8epxy Unodxc-
HUYbl ¢ NPUOBLILHBIMU HAOCMABKAMU, 8EIUYUHA MEXHOI02UYEeCKUX OMX0008 NPU UX NPOKamKe.
6. Makpocmpykmypa copmogou 3a20moeKu npu HenpepuvléHol pasiuske cmanu na MHJI3 pa-
OUANIbLHO20 MUNA, BETUYUHA MEXHOI02UYECKUX OMX0008 MemaJlla.
7. Maxkpocmpykmypa caiumko8 CnoKoUHOU Cmanu npu pasiueke 8 YUUpeHHbvle KHU3Y U3N0HCHU-
Ybl ¢ MEeNIOU3OIAYUOHHBIMU BCIABKAMU, BETUYUHA MEXHOI02UYECKUX OMX0008 NpU NPOKAMKE.
8. Makpocmpykmypa ciumkoe Kunswer cmaiu u mexHoI02u4ecKue omxoovl Memaiia npu
npokamxe. Ponb nosepxnocmmoti KOpKU nI0MHO20 MeMaila 6 maxKux CIumKax, Mexamusm eé
Gdopmuposarus.
9. Maxpocmpykmypa caiumkos noxyCnOKOUHOU CMAlU U MexXHOAI02UdecKue omxoobl Memauia
npu ux npokamxke. Ponb nosepxnocmmubix ny3vipeti 8 maxKux CIumKax u Mexanusm ux gopmupo-
8aHUAL.
10. Kpucmannuueckas cmpykmypa Henpepul8HOIUMbIX 3a20mo8oK, omaumulx Ha MHJI3 kpu-
B0UHELHO20 MUN.
11. I'uopoounamura ucmeyeHus Memanid u3 CMaiepasiu8oyHo20 KOGUlA.
12. Iloocomosxa MHJI3 k paznueke cmanu.
13. Knaccupuxayus MHJI3. Jlocmouncmea u neoocmamxu MHJI3 ¢ uzoenymoti mexnonocuue-




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

CKOUL 0CbIO.

14. Koncmpyxkyuu kpucmannuzamopos MHJI3.

15. Temnepamypno-cKoOpoCmMHOU pedcumM HenpepblBHOU PA3IUBKU CIATU.

16. Ilpomescymounwiii kosuw MHIJI3.

17. Yempoticmeo 30mb1 6mopuuno2o oxaasxcoenus MHJI3.

18. Yempoiicmeo cmanepaznuounvix Kosuiell u KOBUIEBbIX 3amE0opo8.

19. Texnonozusn Henpepvl8HOU paA3IUBKU CMANU MEMOOOM “N1asKa HA Niasky .
20. [leghexmbi cmanbHbIX CIUMKOB U HENPEPLIBHOIUMBIX 3A20MOBOK.

21. Pesicum 6mopuyHo20 oX1axicoOeHus: Henpepvl8HOIUMbIX 3d20MOB0K U CI1008.
22. Yempoticmeo acpeeamos pe3Kku 3a20moB80K HA MePHble OJIUHDL.

YmeTs

pacnosHasams d¢hghekmugHoe peuwieHue om
HeahpexkmusHoco, npu pewenuu 3a0ay Crodxc-
HO20 MenioobMeHa

Ha npakmuueckux 3aHAMUAX pewiaromcs 3a0a4u no onpeoeieHur:
— MOJIWUHBL CI0SL 3amEepoesulec0 Memaiild 68 HeNnpepblHOIUMOL 3a20MOo6Ke OJisl PA3IUYHBIX
Mecm mexHoso2uvyeckozo kanana MHII3;
— MOAWUHBI NOBEPXHOCMHOU KOPKU NJIOMHO20 MEMAld 8 CIumKe Kunaweu cmanu,
— 2/1YOUHDL 3a1e2anUsl NOBEPXHOCIHBIX NY3bIpell 8 CIUMKe NOJIYCNOKOUHOU CIMAU,
— NPOOONIHCUMENbHOCIU 3AMBEPOEBAHUS CIMATILHBIX CIUMKO8 U HENPEPbIBHOIUMDBIX 3420MOB0K
PA3UYHO20 CeYeHuUsl,
— NPOOONHCUMENILHOCIIU PA3TUBKU MEMAILLA 8 U3N04CHUYbl U Ha MHJI3;
— NPOMSAHCEHHOCTU JIVHKU HCUOKO20 MEeMmailla 6HYmMpU HenpepbleHOIUMbIX 3a20MOBOK;
— ouamempa omeepcmusi KaHala pasiu8oyHO20 CMAKAHA 8 CMANePA3IUGOYHOM UNU NpoMe-
AHCYMOUHOM KOo8ULe OJisl YCI0BULL PA3TUSKU CMANU 8 u3noxcHuyvl u Ha MHJI3;
— npouszsooumenvrocmu MHJI3.

Bnanets

Memooamu paciema npoyecco8 KOHGEKMUG-
HO20 Menio- U MacconepeHocd, nepeoaiu
menna usydeHuem U MONEKYIAPHOU Mmenio-
NPOBOOHOCHBIO

Ilpumep 3a0anun KonmpoavHoil padomol
1. Maxpocmpykmypa ciumkoé Kunawet Cmany ¢ Mexanuieckum 3aKynopueanuem u mexHojo-
2udecKkue omxoovl Memaiia npu npokamie. Poib n08epxXHOCMHOU KOPKU NIOMHO20 MEMAd 8
MAKux CIumKax, Mexanusm ee QopMupo8aHusl.
2. Onpedenumv MONWUHY ClOs 3aMEepOesulec0 Memaila Ha 8blXxoode U3 KPUCmAaiiuzamopa
onurnot 1100 mm npu paznusxe cmanu mapxu 15XCHJ] na kpusonuneinon MHJI3 co ckopo-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

CMmbio 0,9 m/muH.
3. I[Iposecmu kraccughuxayuio OaHHOU MApKU CMAU.

Ipumep 3a0anus KoHmpoIbHOU padomuol
1. Cmanepaznusounsiii cmend MHJI3: nasnauenue, ycmpoticmeo, 00CmouHcmea u Hedocman-
KU.
2. Cmanv mapku 20nc pasausaemcs uz 300-monH020 cmanepaziu8ouHo20 KOBUIA HA 08YXPYUib-
esoti MHJI3 kpusonunetinoco muna. Ilonepeunoe ceuenue cisioos 2401100 mm. Kaxum oon-
JHcer Oblmb Quamemp KaHaia CMakamos 8 NPOMENCYMOUHOM Kosuie OJisl Mo2o, 4moObl MONCHO
ObIIO NOO00EPIUCUBAMb CKOPOCb BbIMALUBAHUS 120068 U3 KPUCALIU3AMOPA 8 Npeoenax
0,4..1,1 m/mun?
3. I[Iposecmu knaccughuxayuio OaHHOU MApKU CMATU.

Ilpumep 3a0anusn K Kypcoeoii pabome
Munucmepcmeo obpazosanus u Hayku Poccutickoii @edepayuu
DedepanvHoe 20cyoapcmeerHoe D100HCemHoe 00PaA308aAMENLHOE YUpeHCOeHUe
svicuLe2o0 00pa308anUs
«Maenumoeopckuil 2ocyoapcmeennviii mexHuueckuu ynueepcumem um. I'.U. Hocosa»
Kagheopa mexnonocuu memannypeuu u 1umelnsvix npoyeccos
3AJAHHE
Ha 8bINOJIHEHUE KYPCOBOU pabomul N0 OUCYUNTIUHE
«Pasnuexa u Kpucmaniuzayus cmaiuy
Ha memy «OnpeodeneHue 0CHOBHBIX MEXHOL0SUUECKUX Napamempos
HenpepvleHOU PA3IUBKU CIATIUY
cmyoenmy
Buvinonnums pacuem nenpepvi8HOU pasiuéKu cmanu Ha 08yXpyubegoll
MHJI3 kpusonunetino2o muna 0Jisi C1e0yUWUX YCI0GUIL:
- BMEeCmUMOCMb CMANEPA3TUBOUHO20 KOBULA 365 m;
- memannypeudeckas onurna MHJI3 35,8 m;
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

- OIUHA KPUCMALIUZAMOopa 1200 mm;
- paouyc KpuguszHvl 6a3060u cmenku kKpucmaiiuzamopa 8,0 m;
- Mapka cmanu 10nc;
- pazmepul NONEPEeYHO20 cederUsi 3a20MoBKU 250%1830 mm;

Xapaxmepucmuka 30Hbl 6MOPUYHO20 OXNANCOEHUS NPUBEOEeHA HA 0OOPOMHOU CIMOPOHE
3a0anus. [pyeue oannvie, He0OX00uMble OJisl pacuema, NPUHAMb CAMOCMOAMENbHO.
Cooepoicanue pabomul
1 Onpeoenenue napamempos sxcuoxoco memaina ([S], [P], t).
2 Pacuem npoodonsicumensHocmu 3ameepoesanusi 3a20mosKu.
3 Onpeoenenue pabouetl ckopocmu u OUANA30HA CKOPOCMell pa3iusKu.
4 Onpedenenue ckopocmu pasiuéku u ouamempa KAHAN08 CMAKAHO8 8
CMAnepasiu8oUHOM U NPOMENCYMOUHOM KOBULAX.
5 Onpedenenue napamempos HacmpouKy KpUcCmaiiuzamopa u 30Hvl 8MOPUUHO20
oxnaxcoenus (3BO,).
6 Onpeoenenue 0OCHOBHBIX NAPAMEMPOB CUCEMbI OXTLANCOEHUS KPUCTALIUZAMODA.
7 Pacuem pedxcuma 6mopuiHo2o oX1axcoeHus 3a20mosKu npu blMacu8aHuu ee co
ckopocmwio 0,7 M/MuH.
8 Pacuem onumenvHocmu pasnueéku NIaeKu npu padodeti CKopocmu 8blmsa2usanusl
3A20MOBKU.
9 Pacuem 20008601l npoussooumenvhocmu MHJI3.
Cnucox pekomeHOyemMbiX UCTOYHUKOS
1 Cenueanos B.H., Cmonapose A.M. Onpedenenue mexnoiocuieckux napamempos pa3iueKu
cmanu Ha casbosou MHJI3 / Memoouueckue ykasauus 018 8blNOJHEHUs KYPCOBOL pabombl
no oucyunaune «Pasnueka u kxpucmaniuzayus cmanuy cmyoeumamu cneyuanvrocmu 150101
«Memannypeus uepnvix memannoe». Maenumoeopck: I'OY BIIO «MI'TY», 2010. 20 c.
2 Cenusanos B.H., Cmonsapos A.M. Onpedenenue mexHonrocuueckux napamempos pasiueKu
cmanu Ha copmogou MHJI3 / Memoouueckue ykazanusi 05l 6bINOIHEHUs KYPCOBOU pabombl
no oucyunaune «Pasnuexa u kpucmaniuzayus cmanuy cmyoenmamu cneyuaivrocmu 150101
«Memannypeus uepnvix memannosy. Macnumoeopck: I'OY BIIO « MI'TY», 2010. 22 c.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

3 Cmonapos A.M., Cenusanoe B.H. Henpepwvisnas paznuska cmanu. Mawunsl HenpepvligHo2o
JUMbsL 3a20mogokK: Yuebnoe nocooue. Macnumozopck: I'OY BIIO « MI'TY», 2017. 193 c.

4 Cmonsapos A.M., Cenusanos B.H. Texnonocuss HenpepvléHol paziuexku cmanu. Yueonoe no-
cooue. — Maenumozcopck: I'OY BIIO « MI'TY», 2009. 78 c.

poé

Pyxosooumenv pabomwi: npog., 0.m.H. A.M. Cmons-

XapaKmepucmuKa 30HblL 6MOPUUHOCO OXTIANCOCHUS.

Howmep cexyuu Jluna, m Oxnasxcoarowuil pea-
2enm
1 0,15 Booa
2 0,72 Booa
3 1,29 Booa + 6030yx
4 2,90 Booa + 6030yx
5 2,56 Booa + 6030yx
6 3,90 Booa + 6030yx
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NOKa3aTeJd M KPUTEPHH
OLICHUBAHUS:

[IpomexxyrouHast arTecTanusi MO AWCHMIUIMHE «Pa3imBKa M KpUCTAIM3AaLUS CTaJIN»
BKJIIOYAET TEOPETHUECKUE BOMPOCHI, MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YJatOMMHU-
Csl 3HAHUI, W MPAKTHYECKHE 3aJaHusl, BBIABIIAIONINE CTENEHb CHOPMHUPOBAHHOCTH YMEHUH H
BJIAJICHHIA, IPOBOJUTCS B GOpME SK3aMeHa U B (hopMe BBITIOTHEHUS 3aIIUTHI KypCOBOM paboTHI.

DK3aMeH M0 AaHHOW JWCHUIUIMHE MPOBOAMTCS B YCTHOH (hopMme MO 3K3aMEHAIIMOHHBIM
OuneraM, KaXXAblii U3 KOTOPBIX BKIIOYAET JIBA TEOPETHYECKHX BOIPOCA M OJHO NMPAKTHUECKOE
3aJ1aHue B BUJIC 3a]a49H.

Ilokazamenu u Kpumepuu oyeHUGAHUA IK3AMENA.

— Ha OILICHKY «OTJHYHO» (5 0ayuoB) — 00y4YarONIMICs IEMOHCTPUPYET BBHICOKUN YPOBEHB
c(OpPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMATHYECKOE U IITyOOKOe 3HaHUe y4ued-
HOTO MaTepuaja, CBOOOHO BBINONHACT MPAKTUUECKHE 33aaHusl, CBOOOTHO ONEpUpYyeT 3HAHUS-
MU, YMEHUSIMH, IPUMEHSET UX B CUTYAIHSIX NOBBIIIEHHON CIIOKHOCTH,

— Ha OLEHKY «Xxopomo» (4 6amra) — o0y4aronuiicss 1eMOHCTPUPYET CPeIHUIl YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMIA: OCHOBHBIC 3HAHHsI, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCS HE-
3HAYUTEJIbHBIC OMMOKM, HETOYHOCTH, 3aTPYIHEHUS IPU aHATUTHYECKHX OIepanusix, mepeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIlHH;

— Ha OIICHKY «yAOBJIETBOPUTEJbHO» (3 0anna) — 00y4aromuics 1eMOHCTPUPYET ITOPOTO-
BBl YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUI: B X0/I¢ KOHTPOJIBHBIX MEPOIPHUATHH JOIMTyCKa-
I0TCSI OIIMOKH, MPOSIBIISICTCS OTCYTCTBHE OT/CIBHBIX 3HAHUI, YMEHUH, HABBIKOB, O0YYaIOINICS
UCTIBITHIBACT 3HAYMTENBHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUN 3HAHUSMH U YMEHUSIMH TPU HX
HepeHoce Ha HOBBIE CUTYAIHH;

— Ha OIICHKY «HEY/OBJIETBOPUTEIbHO» (2 Oayia) — oOyJaronuiicss JeMOHCTPUPYET 3HA-
HUs He Oonee 20% TEOpEeTHUYECKOro MaTepuana, JO0MyCKaeT CyIIECTBEHHbIE OUIMOKH, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKH PEIICHUS MMPOCTHIX 3a/1a4;

— Ha OILICHKY «HeyIOBJIeTBOPHUTeabHO» (1 Oayn) — oOyuaromuiics He MOXKET MOKa3aTh
3HAHUS Ha YPOBHE BOCIIPOM3BEICHUS M OOBSCHEHHS WH(POpPMANNU, HE MOXKET IMOKa3aTh WHTE-
JIeKTyaJIbHble HAaBBIKM PELICHUs MPOCTHIX 33/1a4.

KypcoBas paboTa BbINOIHAETCS M0]] pyKOBOJCTBOM IPENOAaBATENs, B IPOILIECcCe €€ HalK-
caHMs OOydalOUIMIACs Pa3BUBACT HABBIKM K HAy4YHOW paboTe, 3aKperuisisi ¥ OAHOBPEMEHHO pac-
MIMPsIs 3HAHMSA, TOJIy4YEeHHbIe TIpU U3y4eHHH Kypca «Pa3nuBka um kpucrammuzanus cranuy. [lpu
BBINIOJTHEHUH KYpCOBOW paboThl 00yUaroUuiics JODKEH MOKa3aTh CBOE yMeHue paboTarh ¢ HOp-
MaTHBHBIM MaTEepUAJIOM U APYIMMHU JIUTEPATyPHBIMH MUCTOYHHKAMHM, a TAKKe BO3MOYKHOCTh CH-
CTEeMaTH3UPOBATh U aHATM3UPOBATh (PAKTUYECKUN MAaTEepPHall M CAMOCTOSITEIPHO TBOPUYECKH €T0
OCMBICIIHBATb.

B mporiecce Hammcanusi KypcoBOM paOOThI OOyUYarOIIMIICS JOJKEH pa3o0paThbcsi B TeOpe-
TUYECKUX BOIpPOCaxX M30paHHOM TEMbI, CAMOCTOSATENBHO MPOAHAIN3UPOBATh NPAKTUYECKUN Ma-
Tepua, pazooparh 1 000CHOBATH MPAKTUIECKUE TTPEIITIOKCHHUS.

Ilokazamenu u Kpumepuu OUeHUBAHUA KYPCOBOU PAOOMbL:

— Ha OLIEHKY «OTJN4YHO» (5 0aymioB) — paboTa BBIIIOJIHEHA B COOTBETCTBHM C 3aJaHUEM,
00yyaroImuiics MOKa3bIBaeT BEICOKMI YpOBEHb 3HAHUN HE TOJIBKO Ha YPOBHE BOCIIPOU3BEICHUS U
o0BsicHeHUs1 MH(OpMAIMH, HO M WHTEJUICKTyaJbHBIE HABBIKM pPEIICHHWs NpoOjJeM W 3anad,
HAXOXKJICHHUS YHHKAJIBHBIX OTBETOB K NpoOsieMaM, OLEHKH M BBIHECEHHsS] KPUTUYECKUX CYXKJie-
HUMH;

— Ha OLEHKY «Xopoio» (4 Oanna) — paboTa BHIIIOJHEHA B COOTBETCTBUHU C 3aJ]aHUEM, 00Y-
YAFOIIUICS TTOKAa3bIBAET 3HAHUS HE TOJIBKO Ha YPOBHE BOCIIPOM3BENEHUS U OOBsICHEHUST HH(OP-
Malliy, HO ¥ UHTEJUIEKTyaJIbHbIC HABBIKM PEIICHHS MPOOJIEM U 337124, HAX0XKJICHHUS YHUKAIBHBIX
OTBETOB K ITpobeMam;

— Ha OLIEHKY «yIOBJIETBOPHTEeIbHO» (3 Oayia) — paboTa BBINOJIHEHA B COOTBETCTBUU C
3aJJaHiEM, OOy4aIOLIMICs TIOKA3bIBACT 3HAHUS HA YPOBHE BOCHPOU3BEICHUSA U OOBSCHEHUS UH-



dbopmanuu, MHTEIJIEKTYalIbHbIE HABBIKK PELICHUS MPOCTHIX 3a/1a4;

— Ha OLIEHKY «HEeYyJ0BJeTBOPUTEJbHO» (2 Oayia) — 3aJaHue MpernojaBaTelis BBIIIOTHEHO
YaCTHUYHO, B MPOIECCE 3aUIUTHI pabOThl 00YYArOIIUIACS AONYCKAeT CYIIECTBECHHbIE OMIMOKHU, HE
MOJKET [T0Ka3aTh UHTEJUIEKTyaJIbHbIE HABBIKU PELICHUS IOCTAaBIECHHON 3a1auH.

— Ha OLICHKY «HeY/I0BJeTBOPUTEJbLHO» (1 Oamn) — 3amaHue MpernoaaBareis BHITOTHEHO
YaCTUYHO, 00y4JaroL1iics He MOKET BOCIIPOM3BECTH U OOBSACHUTD COJIEpKaHHUE, HE MOXKET MOKa-
3aTh UHTEJUIEKTyaJIbHbIE HABBIKY PEIICHUS IOCTABJIEHHON 3aJauH.

8 YuebHo-MeTOAMYeCKOEe U HH(POPMALIMOHHOE 00ecTiedeHre THUCIUTITMHbI

a) OcHoBHas JIuTepaTypa:
1. OcHOBBI MeTa/LTYprHUecKoro nmpousBojicTea : yueOHuk / B. A. burees, K. H. Bnosun, B. M.
Konokonpres [u np.] ; mox obmel penakumeir B. M. KomokoneiieBa. — 2-¢ u3a., crep. —
Canxr-Ilerepoypr : Jlanp, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — TekcT : 3J€KTPOH-
HbI# // Jlanb : anekTpoHHO-OnbIMoTeynas cuctema. — URL: https://e.lanbook.com/book/129223

0) lonojiHUTeILHAS JIUTEpPAaTypa:

1. bynrakosa, A.l1. OcHOBBI NTOJIy4€HHsI OTJIMBOK M3 CILUIABOB Ha OCHOBE jKene3a [OJek-
TpOHHBII pecypc] : y4eO. mocobue / A. U. bynrakosa, T. P. 'mnpmanmmna, B. H. Bapanos, T.
H. Crenanosa. - Kpacnosipck : Cub. denep. yu-t, 2014. - 220 c. - ISBN 978-5-7638-2926-6. -
Tekcer : anextponnsiid. - URL: https://new.znanium.com/catalog/product/507978

2. CronsapoB, A. M. TexHonoruueckue pacyeTbl MO HEMPEPHIBHON pazlUBKE CTAIH :
yuebHoe mocobue / A. M. Cromspos, B. H. CenuBano ; MI'TY. - [2-e u3z., mOArOT. MO 1mey.
u3a. 2011 r.]. - Maruautoropck : MI'TY, 2015. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124
795/1556.pdf&view=true (marta obparenus: 04.10.2019). - MakpooObekT. - TEKCT : 3JIEKTPOH-
HBIA. - CBefieHus ocTynHbI Takke Ha CD-ROM.

3. Konecunukos, H0. A. Metamuryprudeckue TEXHOJIOTHH B BBICOKOIPOH3BOIUTEIHLHOM
KOHBepTepHOM 11iexe : yueObHoe mocodue / FO. A. Konecnukos, b. A. bynanos, A. M. Ctomsipos ;
nox pea. B. A. bureesa; MI'TY. - [2-¢ u3a., moarotT. mo med. u3a. 2015 r.]. - MarHuToropek :
MI'TY, 2016. - 1 smektpon. ont. muck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2674.pdf&show=dcatalogues/1/1131
421/2674.pdf&view=true . - MakpooObeKT. - TeKCT : 3MeKTPOHHBIN. - CBEIeHNsI JOCTYITHBI TaK-
xe Ha CD-ROM.

B) MeroauyecKkue yKa3aHus:

1. CenuBanoB B.H., CronspoB A.M. N3yueHue ucreyeHus CTajau U3 KOBIIA HA MOJEIHU:
Mertoandeckue yKa3zaHusl U BBITIOJTHEHUS JIAOOPaTOPHOU pabOTHI 1Mo TucHHIbIHHE «Pa3nuBka u
KPUCTAJTU3AIMs CTaJIn» JJIs CTyleHToB crnenuanbHoct 22.03.02 cnenmanuzanuu «Metatyp-
rug cranny: Marautoropck, MI'TY, 2016. 8 c.

2. CromsapoB A.M., CenuBanoB B.H. I3yuenne BHYTpEeHHETO CTPOEHUs CTAJILHON HeTpe-
PBIBHO-JIUTOM 3arOTOBKH: MeTOoINYecKHe YKa3aHUs 10 BHIMOJHEHUIO Ja00opaToOpHOI paboTh IO
TUcuUIUIMHe «Pa3nuBKa U KpUCTAJUIM3ALUS CTaW» Ui cTyeHTOB Hanpasienus 22.03.02 «Me-
TALTYPrUs KBaTUpUKAIMH «OakanaBp» — MarHuTOropcK: M3A-BO MarHMTOTOPCK. TOC. TEXH.
yH-Ta uM. [.11. Hocosa, 2016. 19c.

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcebl:

Haumenosanue [10 Ne norosopa Cpok elicTBUS JTMIIEH3UH
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593 o1 20.05.2016 20.05.2017
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https://e.lanbook.com/book/129223
https://new.znanium.com/catalog/product/507978
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1556.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1556.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2674.pdf&show=dcatalogues/1/1131421/2674.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2674.pdf&show=dcatalogues/1/1131421/2674.pdf&view=true

MS Office 2007

No 135 ot 17.09.2007 0ecCcpovHO

FAR Manager

CBOOOJTHO OeccpouHo

7Zip

CBOOOIHO pacrpocTpaHseMoe | OecCpodHO

NutepHeT-pecypchbl

— HaunonansHas nH(GOpMAMOHHO-aHATUTHYECKAasd cUcTeMa — PoccuiicKuii MHIIEKC HAYYHOTO
murupoBanus (PUHLY). — URL: https://elibrary.ru/project risc.asp.

— ITouckoBas cucrema Akaaemust Google (Google Scholar) — URL: https://scholar.google.ru/.

— Nudopmarnmonnas cucrema — EnuHoe oKHO ocTyma K nHGpopMannoHHbIM cuctemam — URL:

http:window.edu.ru/.

— DenepanbHOE TOCYAAPCTBEHHOE OMOJKETHOE yupekaeHue «DenepanbHblii HHCTHTYT IPO-
MBIIIIECHHON COOCTBEHHOCTHY. — Peskum mocryma: https://www1.fips.ru/

9 MaTepI/laﬂbHO'TeXHI/I'IQCKOC o0ecneyeHue AUCHHUIIIMHBI

MaTepI/IaJ'IBHO'TCXHI/ILICCKOG obOecrieueHue JUCHUITIIINHBI BKIIFOYACT:

Tun u Ha3BaHue AyJUuTOpUn

OCHaH_ICHI/Ie aAyJUTOpUN

VYyeOHast ayquTopus Ais
NIPOBECHNUS 3aHIATHI
JIEKIIUOHHOTO THIIA

TexHuueckue cpencTBa 00ydeHus, CyKalye 11 IpeacTaB-
JeHus y4eOHoM nHpOopMAaIUU OOJIBIION ayAUTOPUH: MYJIbTH-
MEMHBIC CPEACTBA XPAHCHUS, TIepeadr U TPEICTABICHUS
yueOHoit nadopmanuu. Crenuanu3upoBanHas Mebesb

VYyeOHast ayquTopus Ais
IIPOBE/ICHUS MPAKTUUECKUX
3aHATHI

Texaudeckne cpeacTa 00yueHHs, CIyKallne Ui IpeCTaB-
aeHus yueOHoi nHdopmManuu 6OIBIION ayJUTOPUH: MYIIbTH-
MeIUHHBIE CPEICTBA XPAHEHUS, TIEPeIauu U MPEICTaBICHUS
yuebHoil napopmaru. Crnenuaau3upoBaHHas MeOelb

VYyeOHast ayquTopus ais
MIPOBE/ICHUS J1aOOPATOPHBIX
3aHATHUH.

JIaGopatopus Moaenupo-
BaHUS CTAJICTUIABUIIHLHBIX
MIPOLIECCOB

CrneunanusupoBaHHasi MeOemb

du3nueckue MOJIENN U3JI0KHMII, CTaJepa3IMBOYHOTO KOBIIIA.
TeMIIeThl CIUTKOB CTAM C PA3IMIHON CTETIEHBIO PACKHUC-
JIEHHOCTH, OTJIUTBIX B U3JIOKHUILY

TeMmieTsl clIsI00BUX U COPTOBBIX HEMMPEPBIBHOJMUTBIX 3aroTo-
BOK

VYuebHas ayIuTopus 1Jis
IPYNIOBBIX U UHAUBHUIY-
aJIbHBIX KOHCYJIbTalUi, Te-
KYILIEro KOHTPOJIA U MPO-
MEKYTOYHOM aTTeCTalluu

Kommbrotepras Texuuka ¢ makerom MS Office, ¢ moakiroue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B JICKTPOHHYIO WH-
dbopMaImoHHO-00pa30BaTEIBHYIO CPEAY YHUBEPCUTETA.
Crnernuanu3upoBaHHasi MeOEIb

TTomemenue i caMoCTO-
ATETLHOU paboThI

Kommnbrotepras texuuka ¢ maketom MS Office, ¢ moakmoue-
HUEM K ceTH «/HTepHEeT» U C TOCTYIIOM B AJIEKTPOHHYIO UH-
(dhopmMarmoHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.
Criennanu3upoBaHHas MeOeb

[Tomerienue 1yist XpaHeHUs
U IPOPUIAKTHYECKOTO 00-
CIIy>KMBaHHsI y4eOHOTO
00opynoBaHUs

Crneunanu3upoBaHHas MeOelb.
WHCTpyMEHT U1 TPOPUIAKTUKHY JIAOOPATOPHBIX YCTAaHOBOK
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