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1. OBBEKT, HEJIb U 3ATAYHN OCBOEHMU S TNCHUITIVINHBI

Huciumnaa «Metoasl pemeHus 3aaad 0oOpaOOTKM METaJUIOB  JIaBICHHEM»
paccMaTpuBaeT HAay4YHbIE M MPAKTHUYECKHE AaCHeKThl pemIeHus 3aaad o0padoTKu
METa/JIOB JaBJIeHMEM Ha 0a3e aHaJIMTHYECKMX M YHUCJIEHHBIX METOAOB C
UCIIOJIb30BAaHUEM CIIEIUATU3UPOBAHHBIX KOMITBIOTEPHBIX MPOTPAMM.

Lenv oucyunaunsl - U3ydeHNe KOPPEKTHOM MOCTAaHOBKH KPaeBbIX 3a7a4 00paboT-
KM METAJVIOB JIaBJICHUEM U METOJIOB UX aHATUTUYECKOTO M YMCICHHOIO PEIICHUS C UC-
MOJIb30BAaHUEM CIEIUATU3UPOBAHHBIX KOMITBIOTEPHBIX MPOTPAMM.

B pe3ynbraTe 0cBOEHUS TUCUUIUIMHBI CTYICHT JOJIKEH:

3Hamy’. OTEUECTBCHHYIO M MEXIyHApOJIHYI0 HOPMAaTHUBHBIE 0a3bl B 4acTU TPeOO-
BaHUI K METALTONPOAYKIIMH, HAYYHYIO MTPOOJIEMATUKY, METOJIBI U CPEJICTBA TJIAHUPO-
BaHUS U MPOBENCHUSI HAYYHBIX HCCIEIOBAaHUI; KOPPEKTHYIO MMOCTAHOBKY KpPaeBbIX 3a-
a4 0OpabOTKH METAJUIOB JaBJICHUEM; METOJbl AHATUTHUYECKOTO U YUCICHHOTO pelle-
HUS 337a4 00paOOTKM METaJUIOB JAaBJICHHWEM; CYIIHOCTb BapHAIlMOHHBIX METOIOB pe-
HIEHUS 3a/1a4 00pabOTKM METAJIJIOB JaBJICHUEM; METO/ IJIAHUPYEMOI'O SKCIIEPUMEHTA U
€ro MCIOJIb30BAaHUE IPU PEIICHUH 337a4aX 0O0pabOTKM METaJUIOB JIABJICHHEM; METOJIbI
KOMITBIOTEPHOU pa3pabOTKU SMIIUPUYECKUX (POpMYIT pacueTa cpeHero B oyare aedop-
MallM{ HaIpPSKEHUS! TEUSHHS] METaJlJIa U pacueTa 3MI0p HANpsHKEHUs TeUeHUS MeTalia.

yMemby’ IPUMEHSATh aKTyaJbHYI0 HOPMATUBHYIO JOKYMEHTAIIUIO, AaHAJIU3UPOBATH
HOBYIO HAy4YHYIO MPOOJEeMaTUKy, MPUMEHSITh METOJAbl U CPEJICTBA IJIAHUPOBAHUS U
MIPOBEICHUS] HAYYHBIX HMCCIICIOBAHUM; BBITIOJIHUTh KOPPEKTHYIO MOCTAHOBKY KPaeBBIX
3aay 00pabOTKH METaUIOB JaBJICHUEM; TIPUMEHUTh HA MPAKTUKE METO]] IUNIAHUPYEMO-
IO AKCIIEPUMEHTA MPHU PEIICHUH 33a7a4 00pabOTKU METAJIOB JaBJICHUEM; pa3paboTaTh
dbopmyty pacuera yIIMPEHHs U CUIIbI TPOKATKUA Ha 0a3e BHIBOJA TOJISI CKOPOCTEHN Teue-
HUS METajlla MPU €ro MpokaTke B oyare jaedopmanuu; paspadorats GpopMyiay pacuera
cpeaHero B ouare AeGopManii HampsDKEHHUS TEYCHHsI METallsla UCTOJb3ysl CIelnaii-
3UPOBAHHYIO KOMITBIOTEPHYIO MPOrPaMMy; BBIMOJIHHUTH PACUET 3IMIOPHI pacIipeeIeHHs
HaNpsDKEHUs] TeYeHHsI MeTalljla B oyare aeopMaluy ¢ y4eToM UCTOpPUU Mpoliecca Ha-
TPY>XEHHUS, UCTIONB3YS CIEIMATU3UPOBAHHYIO KOMIIBIOTEPHYIO MMPOTPAMMY .

gnadems. OCHOBHBIMH METOJaMH U CPEICTBaMHU IJIAHUPOBAHUS W TMPOBEICHUS
HAYYHBIX UCCJICIOBAHUM; WHKEHEPHBIM M YHEPreTUYECKUM METOJIaMM, a TaKXKe METO-
JIOM TUIAHUPYEMOT'0 SKCIEPUMEHTA; METOJJaMHd MAaTEMaTUYECKON CTATUCTUKUA U KOMIIb-
IOTEPHBIMU METOZaMU pa3pabOTKU SMIUPUYECKUX (HOPMYJT HAMPSIKEHUS TCUCHHS Me-
Tajia.

[lepeunicriieHHbIE PE3yNbTATHl O0YUYEHUS SIBISIOTCS OCHOBOUM ISl (hOPMHPOBAHUS
CIEAYIOIMNX KOMIIETEHIINM:

- CIOCOOCH IJIAaHUPOBATh M BBITIOJIHATH UCCIIEIOBAHUS B aKTyaJIbHBIX HampaBlie-
HUSIX pa3BUTHS MeTauryprudeckux nporeccos (I1K-3).

2 MECTO JUCIUILINHBI B OCHOBHOM TPO®ECCUOHAJIBHOM
OBPA3OBATEJIbLHON IPOT'PAMME BBICIHIEI'O OBPA3OBAHUS

JlucuunianHa OTHOCHTCS K 4YacTH, (GOpMUPYEMOIl ydacTHUKaMu 00pa3oBaTeib-
HBIX OTHOWEHUH broka 1 nucuuninun (Moayneit) yueOHOro miaHa.



ba3zupyercst Ha 3HaHUAX, YMEHUAX U HAaBBIKAX, KOTOPBIE CTYACHT MPUOOpPEIN MpU
OCBOCHUU JUCIHIUIMH: TEOPHUs IIIACTHUECKOrO TEUCHHs TBEPbIX TeJ, TeopHs o0paboT-
KM METAJUIOB JIaBJIEHWEM, HauepTaTelbHasi F€OMETpHUs, UHXKEHEpHas U KOMIIbIOTEpHAas
rpaduka, o0paboTKa METAJIOB JAaBICHUEM, MaTeMaTH4eCKas MOAJIepKKa METaUTypru-
YECKUX TEXHOJIOTUH.
3HaHusA, YMEHUSI U HaBBIKU, IPUOOPETEHHBIE IPU OCBOCHUM JAHHON AMCLMILIHU-
Hbl, PEATTU3YIOTCS CTYJEHTOM IPHU U3YUYEHHM IOCIEAYIOIUX JIUCHUIUIMH (MeTaioche-
perarone TEXHOJIOTHH O00pabOTKH METAJJIOB JIaBJICHUEM, COBMEIICHHBIE MPOLIECCHI
00pabOTKM METAJIJIOB JaBJIEHUEM, , pEAYLIUPOBAaHUE CIs100B, (POPMOM3MEHEHUE pacKa-
TOB MPU MPOKATKE TOJICTHIX JINCTOB, MHHOBAIIMOHHBIE PEIICHMs B MPOU3BOJICTBE U 00-
paboTKe METaJUIOB, MHTEUIEKTyallbHasi COOCTBEHHOCTb, ONTUMU3ALUs SHEPro3arpar B
METaJUTypPrUYECKUX TEXHOJIOTUSAX ), IPOXOKIECHUU ITPOU3BOJCTBEHHBIX IPAKTUK U TOCY-
JTApCTBEHHOW UTOTOBOM aTTECTAIUH.

3. CTPYKTYPA U COAEP KXKAHUE JUCIHHUIIINHBI
3.1. Pacnpenesienne y4yeOHbIX YacoB MO TeMaM JUCUMILUIMHBI U BHAAM
3aHATHHI

HanmenoBanue tem KonnuecTBo yacoB (ouHasi/3a0uHast)
(coneprkaTeNbHbIX MOYJIEN) B ToM gucne
Bcero
Jlexkiuu | [lpaxr. JlaGop. CPC

Tema 1. [IpenmeT Kypca U €ro OCHOBHBIE
3agaud. Meroauka usydenus kypca. Ilo-
CTAHOBKA TPEXMEPHBIX IO MPOCTPAHCTBY
KpaeBbIX 33/1a4 00pabOTKU METaJIOB JIaB-
nenveM. HavanbHble W TpaHUYHBIE YCIIO-
BHSI.

Tema 2. MHXeHepHBIH METOH pEUICHUS
3a/1a4 00pabOTKH METAJIIOB JIaBIICHUEM.

16/19 4/0,5 5/0,5 - 7/18

17/19 5/0,5 5/0,5 - 7/18

Tema 3. DHepreTrueckuid MeToJ pelie-
HUsL 3a7a4 00paOOTKM MeTauioB aasie- | 18/19 5/0,5 5/0,5 - 8/18
HHUCM.

Tema 4. BapualluoHHbII METOJI pELLICHUS
3aJ1a4 00pabOTKH METAJIOB JIABIICHUEM.
Tema 5. Meroa IIaHUPYEMOIrO JKCIEPH-
MEHTa TMpH pEUICHWH 3amad oOpabotku | 18/20 5/0,5 5/0,5 - 8/19
METaJIOB JIaBJICHHUEM.

Tema 6. Metonpl pacyeTa HampsHKEHUS

17/20 5/0,5 4/0,5 - 8/19

18/20 5/0,5 5/0,5 - 8/19
TEUCHHUS METaljIa.
Tema 7. KomnploTepHbIE METOJBI pa3pa-
O0otku (opmyn pacuera HampspkeHus Te- | 18/21 5/1 5/1 - 8/19
YCHHUSI METAJLIA.
Konraktnas pabora

4/6

(momoTHUTENTbHAS )
Kypcosas padota (mmpoekr) 0/0 0/0
WToro mo BugaM 3aHATHIA 126/144 34/4 34/4 - 54/130
Konrtposb 54/36

Hroro: 180/180




(I)Ole/IpOBaHI/Ie KOMIIETEHIIUH B pe3yabTaTe 0OCBOCHUA TEM JHCHUIIJIUHDBI

Komnerenmuu TeMbl IUCIMIUIMHEL, HAIIEJEHHBIE Ha (POPMUPOBAHHUE
KOMIICTCHIIUN
IIK-3 Temsr 1 -7
3.2. Jlekuun

Tema 1. Ilpeomem Kypca u ezo ocHogHule 3a0auu. Memoouka uzyueHusa Kypca.
Ilocmanoeka mpexmepHuvix no nPOCMPAnHCMEy Kpaeevlx 3a0ay oopadbomku meman-
7106 0asnenuem. Hauanvnole u cpanuunvie yciosus.

Conepsxanue TeMbl 1: O630p pa3BUTHS METOJIOB PEIICHUS 3a7ad 00padOTKH Me-
TaJuIoB JaBieHueM. KpaeBbie ycinoBusi. MaTemartuueckas MOJENIb BHYTPEHHETO MeXxa-
HU3Ma MPOIECCOB 00pabOTKH METAJUIOB JIaBJICHUEM JJIsS JIMHEWMHO-BSI3KON HEC)KHUMae-
MOM CIUIONTHOM cpejibl. AHaIW3 KMHEMATUYECKUX, TUHAMUUYECKUX U CMEUIaHHBIX TI'pa-
HUYHBIX YCIOBUH B 3a/1adyax 00pabOTKH METAJIIOB JIaBJIEHUEM.

Jluteparypa k Teme 1: [1,3,4].

Tema 2. Husrcenepuwtii memoo peuieHus 3a0ai 00padoomKu memasniios oaeJie-
Huem.

Conepsxanue Tembl 2: BeiBoa hopmysibl pacuera CUibl IPU OCATIKE KPYIJION B ce-
YEHUU 3aroTOBKM HA TIAJIKUX IJIUTaX HA OCHOBE PEIICHHS CHUCTEMbl MPHUOIUKEHHBIX
mudepeHnanbHbIX YPaBHEHUN PAaBHOBECHUS U TUTACTHYHOCTH.

Jlutepatypa k Teme 2: [2,3,4].

Tema 3. Dnepecemuueckuit memoo peuwieHusn 3a0ay 0OpadOMKU MeMA108 0A6-
JIeHUeM.

Conepxanue tembl 3: Pa3zpaboTka moJisi CKOpOCTEH MpHU IMPOKATKE MOJOCHl Ha
IJIAIKUX BaJIkax ¥ (opMyd Jyisl pacyeTa MOoJTHOM MOITHOCTH JedopMalvu U MmoKa3aTess
YIIUPEHUS.

Jluteparypa k Teme 3: [3,4].

Tema 4. Bapuayuonunuiit memoo peutenusn 3a0ay 00padomKu memanioe 0ae-
JIeHUEeM.

Conepxxanue Tembl 4: JluddepeHmanbaple 1 HUHTETPAIbHBIC BapUAIlMOHHBIC
NPUHIUIBL. MeTo 1 peneHns 3a1a4 00pad0OTKH METaJIJIOB JIaBJICHMEM Ha 0asze BapHallv-
OHHOT'O (PYHKIMOHAJIA.

Jluteparypa k Teme 4: [3,4].

Tema 5. Memoo naanupyemozo IKcnepumenma npu peuwieHuu 3a0ay oopaoom-
KU Memaniog 0agleHuem,

Conepxanue TeMbl 5: OCHOBHBIE 3Tanbl U MPUHIUIIBI TUIAHUPOBAHUS IKCIIEPHU-
MEHTa, KOJAUpoBaHue (aKkTOPOB, OPTOrOHAIBHBIE M pOTaTabeNbHbIE MIAHBI BTOPOTO
nopsJiKa, MPOBEPKa aJeKBATHOCTU MOJIEIIH.

Jlutepatypa k Teme 5: [1].




Tema 6. Memoowvt pacuema nanpaxcenus me4eHus Memaiia.

Conepxanue TeMbl 6: yHIaMeHTaIbHBIE MOJIOKEHUS O 3aBUCUMOCTU HaIpPsIKe-
HUS TEUCHUSI MeTajllla OT TeMIIepaTypbl, CTETICHU U CKOPOCTH AedopMallii; COBPEMEH-
HbIE TIPEACTABICHUS: YUE€T UCTOPUH TIpoliecca Harpy>KeHUsl, TPOLIECCOB JUHAMHYECKOTO
npeo0pa3oBaHus CTPYKTYphI IpU ropsyueit gedhopMaiiviu yriiepoaUCTbIX CTallel, METO/Ibl
KOMITBIOTEPHOI'O pacyeTa JIIop HaMpsHDKeHUs TeUYeHHs] MeTajlla B oyare Jedopmanuu
P OCAJIKE 3arOTOBOK M MPOKATKE MOJOCHI HA TJIAJIKUX BaJKax.

Jlutepatypa k Teme 6: [1,6].

Tema 7. Komnovromephslie memoosl paspadomku hopmyn pacuema Hanpayice-
HUs meveHus memanna.

Conepxanue TeMbl 7: MeTon aBTOMaTU3UPOBAHHOTO pPacdyeTa KOHCTAHT dMITUPH-
yeckux (opmyn (s pacdyeTa HANpPSDKCHHs] TEUYCHHMS] METaylla) Ha OCHOBE CIUIAWH-
WHTEPTOJSAINN SKCTICPUMEHTAILHON WH(OpPMAIUU, TCOPUHU IUIAHUPYEMOTO SKCIIEpHU-
MEHTa U METOJ1a HAMMEHBIIIUX KBAJIPaTOB.

Jlutepatypa k Teme 7: [1,6].

3.3. IIpakTyeckue (CeMUHAPCKHE) 3aHATHS

Ne Tema 3angaTus OO0bewMm, yac.| Jlurte-
n/m (ouH/3204H)| parypa

[TocTaHOBKa TPEXMEPHBIX IO MPOCTPAHCTBY KPAaEBBIX
1 |3amay oOpaboOTKM MeTa/IOB naBiieHHeM. HawyanbHbIC 5/0,5 [1,3,4,7]
Y TPAaHMYHBIC YCIIOBUSI.

WHKeHepHBI METOJ PeIleHus 3a1a4 00pabOTKH Me-

2 505 |[2,3,47]
TaJIJIOB JIABJICHHUEM.

3 DHepreTUUecKuii MeTo | pelieHus 3aaad 00paboTKu 5/0,5 [3,4.7]
METAaJJIOB JIABJICHUEM.

4 Bapuanuonnsiii mMetoa pemeHus 3agad o0paboTKH 4/0,5 [3.4.7]
METAaJIOB JIABJICHUEM.

5 MeTo TUTaHUPYEMOTO SKCIEPUMEHTa MPH PEUICHUH 5/0.5 [1.7]

3a/1a4 00pabOTKU METAJIJIOB IaBJICHUEM;
6 | Meroapl pacueTa HalPsHKCHUS TEUCHHS METaJla. 5/0,5 [1,6,7]
KommbrorepHbie METOIbI pa3paboOTKu (GopMyi1 pacue- 5/1 [1.6.7]
Ta HAIPSDKCHUS TCUCHUS METaJlIa. ==

Hroro: 34/4

3.4. JlabopaTopHbIie padoThI

JIabopaTopHble pabOThI IO JUCUHUILIIMHE YYEOHBIM IJIAHOM HE MPEyCMOTPEHBI.



3.5. CamocTosiTeibHAsI padoTa CTyIeHTa

No Bubl camocToATeNbHOM pabOThI CTYICHTA O6newm,
n/n yac.
1 | N3ydeHue JIEKIMOHHOTO MaTepuana 27165
2 | IlonroroBka K MpakTUYECKUM 3aHATUIM 27/65
3 | IoaroroBka k 1ab0paTopHBIM paboTam -
4 | BeimoaHeHHE KypCcOBOTO MPOEKTA -
S5 | Boimonnenue kypcoBoi paboThl -
6 | BeimonHeHWE HHIUBUAYATHHOTO 3aaHUS -
HUroro: 54/130

3.6. Kypcogoii npoekT (padora), HHAMBUAYAJIbHOE 3a1aHHe

KypcoBoit mnpoekt (pabora) W HWHAMBUAYAJIbHOE 3aJaHUE MO JUCIUIUIMHE
y4eOHBIM TUIAHOM HE MPEeTyCMOTPEHBI.

4. ®OHJ] OHIEHOYHBIX CPEJICTB

4.1. Kputepum u mKajdbl AJdsi HHTETPUPOBAHHOI OLEHKH YPOBHS
chopMUPOBAHHOCTH KOMIIETEHIN I

Cocmasenaowasn komnemeHyuu — NOJIHOMA 3SHAHUU

- HYJIEBOW ypOBEHb: HEBEPHBIE, HE ApTyMEHTHUPOBAHHbBIE, C MHOKECTBOM I'PyOBIX
OIIMOOK OTBETHI Ha BONPOCHI / OTBETHI Ha JIBa BOIIPOCA U3 TPEX MOJTHOCTBIO OTCYTCTBY-
I0T. YpOBEHb 3HaHUN HU)KE MUHUMAJIbHBIX TPEOOBAHUI;

- MUHUMAQJIbHBIM YPOBEHB: JAaHbl HE IOJIHBIC, HE TOYHBIC U apIyMEHTUPOBAHHbBIC
OTBETHl Ha BONPOCHI. YPOBEHb 3HAHMN HW)KE€ MUHUMAJIbHBIX TpeOoBaHuil. [lomyiieHo
MHOTO TPyOBIX OIITHOOK;

- TIOPOT'OBBIM YPOBEHB: AaHbl HEAOCTATOYHO IIOJIHBIE, TOYHBIE U APIYMEHTUPOBAH-
HbIE OTBETHI Ha BONPOCHI. I1710X0 3HAaeT TEpMUHBI, ONPENEICHUS U TIOHATUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIECHUS, IPUHLIUIIBL. J{OMyIIIeHO MHOTO HErpyOBIX OIIMOOK;

- CpeIHMM ypOBeHb: J[aHBI TOCTATOYHO IOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIC
OTBETHI HAa BOIIPOCHI. B 11€lI0M 3HAeT TEPMUHBI, OIIPEACIICHNS U ITOHATHUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOLIEHHUSI, IPUHIMIBI. JJOMyIEHO HECKOIBKO HErpyObIX OIIHOOK;

- IPOABUHYTHIN YPOBEHB: JAHbI MOJHbIE, TOUYHBIE U APTYMEHTHPOBAHHBIE OTBETHI
Ha BOIPOCHI. 3HAET TEPMUHBI, ONPEICIICHNS U MTOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOIIECHHUS, TPUHLHUIIBL. [{OMyIIeHO HECKOJILKO HErpyObIX OLIMOOK;

- BBICOKHM YPOBEHb: JIaHbI IIOJIHBIE, TOYHBIC M apIyMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMMHBI, ONPEAECICHUS U IOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILECHU, IPUHIUIIBL. JIOIYIIIEHO HECKOJIBKO HETOYHOCTEM.



Cocmasnarowas komnemeHyuu — yMeHus

- HYJIEBOH YpOBEHb: MOJHOE OTCYTCTBHME NMOHMMAHMS CYTH METOAUKU PELICHUS
3aJ1a4i, AOIMYIIEHO MHOXECTBO IpyOeHIINX OMMUOOK / 3a/1aHNS HE BHIMOJIHEHBI BOOOIIIE;

- MUHMMAaJIbHBIA YPOBEHB: €1a00€ MOHMMAHUE CYTH METOJMKHU PELIEHUS 3aJauH,
JIOTyIIEeHbI TpyOble ommOKu. Pemennst He o0ocHoBaHbl. He ymeeT ncnosib30BaTh HOpMa-
TUBHO-TEXHUUYECKYIO JInTepaTypy. He opueHTHpyeTcs B crielualbHOM HAayyHOU JUTEpa-
Type, HOpMaTUBHO-TIPABOBbIX AKTaX;

- IOPOTOBbI YPOBEHB: JOCTATOYHOE IOHUMAHHUE CyTH METOAMKHU PELEHUS 3a7auH,
JONyLIeHbl omMOKK. Pemenust He Bceraa 00OCHOBAaHBL. YMEET UCIOIb30BaTh HOPMATHB-
HO-TEXHUYECKYI0 uTepatypy. Cnabo opueHTHpYeTCs B ClIEUaIbHON HAy4YHOU JIUTEpaTy-
p€, HOpMaTUBHO-IIPABOBBIX AKTaX;

- CpEHUI YPOBEHB: B LIEJIOM IOHUMAET CYyTh METOJUKHU PELICHHS 3a1a4H, JOIMYIIe-
Hbl OIMOKW. PemieHuss He Bceraa OOOCHOBaHBL. YMEET HCIOJb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAyYHYIO JIUTEPaTypy, HOPMaTUBHO-TIPABOBBIE AKTHI;

- IPOJIBUHYTHIN YPOBEHb: B 1IEJIOM IOHUMAET CYTh METOAMKH PELICHHUS 3a]auH, J10-
nyieHsl HeTouHocT. Crioco0eH 000CHOBATh pelleHusl. Y MEET UCIOIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO U CIIEIUATIbHYIO HAyUHYIO JIUTEPaTypy, HOPMaTUBHO-TIPABOBBIE AKTHI;

- BBICOKHI ypoBeHb: [loHMMaeT cyTh MeToIuKu perieHus 3agauu. Crocodben odoc-
HOBaTh PEUICHUS. YMEET UCIOJIb30BaTh HOPMATHBHO-TEXHUUECKYIO M CIELUAIBHYIO Ha-
YUHYIO JINTEPATypy, HEPEIOBOM 3apyOeKHBIN ONBIT, HOPMATUBHO-TIPABOBBIE AKTHI.

Cocmasenarowas KomnemeHyuu — 81a0eHue HasblKamu

- HYJICBOH YpPOBEHb: HE IPOJICMOHCTPHUPOBAJI HABBIKM BBIITOJHEHUS MPOGECCHO-
HAIBHBIX 33/1a4. VICHIBITBIBAET CYIIECTBEHHBIE TPYAHOCTH MPU BBIITOJHEHUH OTICJIBHBIX
3aJaHuM;

- MUHUMAJIBHBI YPOBEHb: HE MPOJEMOHCTPUPOBAJ HABBIKMA BBITIOJHEHUS MPO-
(dbeccroHANBbHBIX 3a/1a4. VICTIBITHIBAET CYHIECTBEHHBIE TPYJHOCTH MPU BHIIIOJIHEHUU OT-
JICIIFHBIX 3aJIaHUU;

- MIOPOTOBBIN YPOBEHB: BJIAJICET OMBITOM TOTOBHOCTU K MPOQPECCUOHATLHON Jesi-
TETLHOCTU U MPOGEeCCUOHAIBHOMY CaMOCOBEPIIICHCTBOBAHUIO HA MOPOTOBOM YpPOBHE.
TpynoBbie AEUCTBYS BBITIOIHAECT MEJICHHO U HEKAYECTBEHHO;

- CpeHUN YPOBEHb: BIIQJICET CPEIHUM OIBITOM TOTOBHOCTH K MPOQeCCHOHAIb-
HOU JeSATEILHOCTH U MPOPECCHOHATILHOMY CaMOCOBEPIIIEHCTBOBAHUIO. Tpy10BbIE JICH-
CTBUSI BBITIOJIHSIET HA CPEHEM YPOBHE 1O OBICTPOTE M KaYECTBY;

- NIPOJIBUHYTHIN YPOBEHB: BIIAJICET OIBITOM M JIOCTATOYHO BBIPAKEHHOM JIMYHO-
CTHOHM TOTOBHOCTH K NMPO(ECCHOHAIIBHOM JESITEIHFHOCTH U MPOGECCHOHAIBHOMY CaMo-
COBEPIICHCTBOBAHUIO. BBICTPO M Ka4€CTBEHHO BBITIOJHAET TPYAOBBIC ICHCTBUS;

- BBICOKU YPOBEHB: BJIAJICET OMBITOM U BBIPAKEHHOCTHIO JJUYHOCTHOM I'OTOBHO-
CTU K NMpo(heCCHOHANIBHON NeATeNbHOCTU U NMPO(ECCHOHAIBHOMY CaMOCOBEPIIEHCTBO-
BAHUIO. bBICTPO M KAYECTBEHHO BBIMOJIHAET TPYAOBbIC ICUCTBHUS.

Obobwennas oyenka cghopmuposanHocmu KOMnemeHyutl
- HyJIEBOM YPOBEHb: KOMIIETEHIIUU HE C(HOPMUPOBAHBI;
- MUHUMAaJIbHBIM YPOBEHb: 3HAUUTEIHLHOE KOJMYECTBO KOMIIETEHLIMI HE CPOpMHU-
POBaHoO;



- TIOPOTOBBII YPOBEHB: BCE KOMIIETEHIIMH CPOPMUPOBAHBI, HO OOJBIIMHCTBO Ha
IIOPOTOBOM ypPOBHE;

- CPeIHUI YPOBEHB: BCE KOMIIETEHUUU C(HOPMUPOBAHBI HA CPETHEM YPOBHE;

- NPOABUHYTHIA YPOBEHb: BCE KOMIIETEHLMH C(HOPMHUPOBAHBI HAa CPEIHEM WIIU
BBICOKOM YPOBHE;

- BBICOKHMH YpOBEHb: BCE KOMIETEHIINN C(POPMUPOBAHBI HA BHICOKOM YPOBHE.

4.2. Boipochl K 3K3aMeHy M PUMeP 3K3aMEHAUMOHHOI0 Oujiera

1. ChopmynupyiiTe TOCTAaHOBKY TPEXMEPHBIX IO MPOCTPAHCTBY KPACBBIX 3a1a4
00paboTKN MeTaIIIOB JaBieHreM. [[ogCHUTE CyTh HAYAJIBHBIX M TPAHUYHBIX YCIOBUH.

2. OCHOBHBIE OCOOCHHOCTH MAaTeMaTHUYECKOW MOJENIM BHYTPEHHETO MEXaHU3Ma
MPOIIECCOB 0OpaOOTKM METAUIOB JABJICHUEM [IJIsi JMHEWHO-BSI3KOM HECKUMaeMou
CILIOIIHOW CPEJIBI.

3. 3anumuTe TPAaHUYHOE YCJIOBHE HEMPOHUIIAEMOCTH (OOTeKaHus) AJIsl ciydas
MIPOKATKH TOJIOCHI HA TTAIKUX MHJIUHIPHYSCKUX BaJIKaX.

4. IlosicHuTe CyThb MHXKEHEPHOTO METOJa pelieHus 3aj1ady o0paboTKH METaioB
JaBjieHreM. BhIoaHuTE BBIBOJ (POPMYJIbI pacueTa CUJIbI IPU OCaJKe KPYIJol B ceye-
HUU 3arOTOBKM Ha TJIAJKUX IUIMTaX HA OCHOBE PEUICHUS CUCTEMBbI MPUOIMKEHHBIX
muddepeHnanbHbIX YPaBHEHUN PABHOBECHUS U TUTACTUYHOCTH.

5. TlosgcHuTe CyTh YHEPreTUYECKOTO METOJa PEHICHUs 3a1ad 00paboTKU MeTall-
JIOB JIaBJICHHEM. Y KQKUTE OCHOBHBIC ATaIbl pa3paOOTKHU MO CKOPOCTEH MPHU MPOKATKE
MOJIOCHI HA TIAJIKUX Bajkax v (GOPMYT JUIsl pacdyeTa MOJHON MOITHOCTH AehOopMaluy U
MOKa3aTess YIIUPEeHHUS.

6. BeImosHuTe BRIBOJI YPAaBHEHM, OMKMCHIBAIOIINX TOBEPXHOCTh o4ara jedopma-
IIUU TIPY TIPOKATKE TIOJIOCHI HA TJIAJIKMX BaJIKaxX B 30HE KOHTAKTa METajlIa ¢ BAJIKAMU U B
30H€ OOKOBOM IMOBEPXHOCTHU IOJIOCHI.

7. IosicHUTE CyTh BapHAIIMIOHHOTO METOJIa PEIICHU 3a/1ad 00pabOTKHA METAILIOB
nasnenueM. Chopmynupyite auddepeHimaibible U UHTErpaibHbIE BapUAIlMOHHBIC
npuHUUnbl. M3710KUTE CyTh METOJIa pellleHUs 3a7a4 00padOTKH METAJIOB JaBJICHUEM
Ha 0a3e BapuallMOHHOTO (PYyHKIIMOHAIA.

8. JlaiiTe onpeneneHue napamMeTpy O — HalPsHKCHUE TCUCHUS MeTallia.

9. Jlaiite onpenenenue pakropam: & — crenens gedopmannu, U — CKOPOCTH Jie-
dopmanmu. [To kakuM (popmysiaM BBITIONHSIOT pacdeT creneHu aedopmaruu (OTHOCH-
TEIbHON JedopMaIiyd B JOIIX CAWMHUIIBI U UCTHHHOM (orapudmudeckoi) maedopma-
[[MHU, & TAK)KE CKOPOCTH JIepopMaIuu.

H
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10. JTokaxuTe CrpaBeIMBOCTL COOTHOIIEHUsS L1 P In(1 — 27 rue

H—-h H
g = T; H, h — BeIcOTa mOJIOCHL 10 M TOCIE 00KaTUs, COOTBETCTBEHHO; LT Pl
BEJIMYMHA (CTENEHb) CyMMapHOW OTHOCHUTEIBHOW MM UCTUHHOU (JoraprupMUYECKOn)
nedopmaru.

11. Packpoiite ¢pu3nuecKkuii CMbICT BIUSHUS CTENEHU nedopmaiuu &, CKOpOCTU
nepopmanuu U ¥ Temmeparypbl | Ha HanpsbKeHUE TE€UEHHs MeTauia O . YKakKHTe

eIMHULBI M3Mepenus Benuund O, £, U, T .



12. Pacckaxkutre 00 OCHOBHBIX 3Tamax METOJ/ia aBTOMaTU3UPOBAHHOTO OIpeeie-
HUS HAMIPSOKCHUS TSUCHHSI METaIIA.

13. Kakue sramnbl BKJIIOYAET MPOILECC BBOJAA B KOMIIBIOTEPHYIO 0a3zy HU(PPOBOM
uH(OpMAaIMU O KOHKPETHON MapKe CTaju?

14. B 4yem 3akirodaroTcsi 0OCOOCHHOCTH MaTeMaTHYSCKOM MOJCIH, Ha 0a3e KOTo-
POl BBIMIONHSAETCA KOMIBIOTEpHAS CIUIAWH-UHTEPIOJSALUS SKCIEPUMEHTANBHOW HH-
dbopmanuu 0 KPUBBIX YIIPOUHEHUA?

15. Ha3zoBuTE M3BECTHBIE METO/IbI MOJICTUPOBAHMS HANPSIKEHUS TEYCHUS METall-
Ja ¢ y4eTOM UCTOPHH TMpoIlecca Harpy KeHHUs.

16. Jlaifte xapakTepucTuky CTpyKTypsl Gopmynbl A. Hagan u packpoiite dusu-
YECKUW CMBICI BIMSIHUSI HA HAMPSHKEHUE TEUEHUSI MeTaiia O BXOJAIIUX B HEE MPOU3-

de dU dT 0o 0o 0o Ooc
BOJHBIX — , ——,—— M YaCTHBIX MPOM3BOIHBIX , , , .
oe oU OT oOr
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17. OnuiuTe nocneaoBaTelbHOCTh pacueTa MacCUBoOB & U, 7 B 3aBUCUMOCTHU OT

. . de dU dT
Ta0JIMYHO 3aAaHHON UGPOBON MH(MOPMALIMKM U pacyeTa MPOU3BOJHBIX —

y——,—— H
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18. laiiTe XapakTepUCTUKY MATEMAaTUYECKOW MOJEIN Ipoliecca NPOKATKH IOJI0-
Chl Ha TJIAJKUX IMIMHIPHYECKUX BAIKaX ¢ paamycoM R juis ynpoieHHoro pacuera
cTeneHu AepopMaluu & U BpeMEHHU T M0 JJIMHE Ovara.

19. Tlouemy crenens aegopmanuu & , ckopoctu Aepopmaruu U H3MEHSIOTCS 1O

YAaCTHBIX IIPOU3BOJHBIX

mmHe ovara aedopmaruu. M3o0pasute TUMWYHBIA BUA KPUBBIX i QYyHKIHN O,
&, U mo anuHe oyara aedopmariu.

20. OnummMTe MOCIENOBATeIbHOCTh pacueTa HAaIMpsDKCHUS TEYCHUS MeTala ¢
y4eTOM HUCTOpUM Tmpouecca Harpyxenus o= f(r,&,U,T)Ha 0aze ypaBHEHUS

A. Hanan.

21. HampsokeHue TedyeHHsl MeTauia O B MEPBOM IMOJIOBUHE odara AeopMaluH
UHTEHCUBHO pacTeT. OOBSICHUTE MEXaHU3M IMPEBAIUPOBAHUS MPOLIECCOB YIPOUHEHUS
HaJl pa3ylIpOYHEHUEM.

22. Bo BTOpOil nonoBHHE ovara aegopMaluu poct O 3aMesIsieTcs, a 3aTeM OJu-
e K BBIXOJy M3 oyara jaegopMaldd HanpsKEHHE TEUYEHHsI MEeTaljla MOXKET YMEHb-
marbesad. OOBACHUTE MEXAaHU3M IPEBAIMPOBAHUS IPOLIECCOB pa3ylpOYHEHUs Haja yI-
POYHEHHEM.

23. JlailTe XapakTepUCTUKY METOJAa pacyera HaIpsOHKEHUS TEYEHUS MeTasula
Awnnperoka u ap. [Ipu kakux 3HaYCHUSAX TepMOMexaHuveckux (akropos o, &, U om-

peneneHo 6a3ucHOe 3HAUEHUE HANPSHKEHUS TEUSCHUS] MeTauia Gp?

24. JlaiiTe XapaKTepUCTHKY CTPYKTYpbl (OPMYJIBI pacueTa HaMpsDKEHUS TECUCHUS
MeTaia O, NPEMJIOKEHHOM B METOJE pacdeTa HaNpsDKEHUS TEYECHHUS MeTalla
JI.B. Auaperoka u np. Kakum o0Gpa3oM yuuThIBaeTcs BIUSHUE XUMHUYECKOTO COCTaBa
CTaJIi Ha BEJINYUHY O ?



25. JlaiiTe XapakTepUCTHKY CTPYKTYpbl (OPMYJIbI pacueTa HaNpsDKEHUS TCUCHUS
MeTajla O, MPEUIOKEHHONM B METOJIE pacyeTa HaIpsSOKEHUs TEYEHUs MeTailia
B.A. Hukonaesa.

26. [Ins xakux rpynn ctaiei B merone B.A. Hukonaea pazpaboranbl sMOupH-
yeckue (popmybl as pacuera 6a3MCHOTO 3HAYCHUS HANPSDKEHUS TEUSHHUS MeTaia Oy
¥ morpaBounsie koddduimentsr K., ky, ky, yauTeiBaromue BiausHue creneHu aedop-
Manuu &, ckopocty aedopmanuu U 1 Temriepatypsl | Ha BETM4uHy O ?

27. llosicaure cymuocte Metona B.UM. 3r03uHa onpeneneHus HanpsHKEHUs Tede-
HUS MeTalla O (MeToa TepMoMexaHnueckux koagppuuuenTos). [1o kakum popmynam
npou3BoOaAT pacdyer koddduimentos k., ky u k. Pacckaxure 00 OCHOBHBIX dTarax
BBIBOAA GOpMynbl 0 = A" "2 fe =T,

28. B yem 3akio4aroTcsi 0COOEHHOCTH Hay4YHO-OOOCHOBaHHOTO BbIOOpa HamOo-
Jiee palMoHABHBIX TOYEK B oOmactu u3MmeHenust pakropos &, U, T u cooTBeTCTBYIOIINX

IKCIEPUMEHTATBHBIX 3HAYCHUH Gy AT BBIOJHEHUS aHaIN3a TOYHOCTH (HOpMYI

pacuera HalpsKeHUS TEYEHUS MEeTaILIA.

29. Pacckakute 00 OCHOBHBIX ATamax pa3pabOTKH IMIHPUYECKUX POopMyT pac-
YyeTa HaNpPsUKEHUS TEYEHUST METaJlula U XapaKTEPUCTHKAX JIJIS UX OLEHKH.

30. Ilepeuncnure pa3HOBUIHOCTH TUIIOB KPUBBIX AEPOPMALMOHHOIO yHpPOYHE-
Hus. B ueM 3akiodaroTcsi 0COOCHHOCTH OIpEAENICHUs HANpsDKEHHUS TEUEHUs MeTallia
O Ha UX OCHOBE B PyYHOM pEXKUME?

31. /laiiTe XxapaKTepUCTHUKY METOJMKH aBTOMAaTHU3UPOBAHHOIO pacuera Harpsxke-
HUS TEUEHUs] MeTajlla Ha 0a3e KpUBBIX Je(OPMALMOHHOIO YIIPOUHEHUS MPH (PUKCUPO-
BaHHBIX 3HAYEHUSIX CKOPOCTEN nedopMaliuii Wiy TEMIEpPaTyp.

32. Kakue stambl BKIIOYAeT MPOLECC BBOJA B KOMIIBIOTEpHYIO 0a3y nudpoBoi
uHGOpMaIIUU O KOHKPETHON MapKe cTanu?

33. B ueMm 3akitoyaroTcs OCOOCHHOCTH MaTeMaTH4YecKOW Mojenu, Ha 6a3e KOTo-
PO BBINIOJHAECTCA KOMIIBIOTEPHAS CIUIAMH-MHTEPHOJSILUS JKCIEPUMEHTAIBHON WH-
(dopManMK O KPUBBIX YIIPOUHEHHUS?

34. B yeM 3aKITI04at0TCs 0COOCHHOCTH METOJUKH aBTOMATH3UPOBAHHOTO pacyera
HaNpsOKEHUST TEUECHUST MeTaula Ha 0a3e KpUBBIX CTENEHHOI0, CKOPOCTHOTO M TeMIIepa-
TYPHOT'O TEPMOMEXaHUYECKUX KOA(DPUITMEHTOB?

35. Pacckaxkure O CYIIHOCTH METOJHMKM aBTOMAaTU3MPOBAHHOTO pacyeTa KOH-
CTaHT YMIUPHUYECKUX (POPMYJ Ha OCHOBE CILIAWH-UHTEPHOJSLUMU SKCIEPUMEHTAIbHON
UHpOpMaIMH, TEOPUU IJIAHUPYEMOTIO HKCIEPUMEHTAa M METOJla HAUMEHbBIIUX KBaJpa-
TOB.

36. Kakue ocHOBHBIE ATalbl BKIKOYAET IUIAHUPOBAHHUE IKCIIEPUMEHTA (IO IUIaHY
BTOPOI'O MOpsAJIKA HA OCHOBE LEHTPAJIBHOIO KOMIIO3UIIMOHHOI'O OPTOTOHAJIBHOIO ILIa-
HUPOBaHUs) B 3aBUCUMOCTH OT TpeX (aktopoB &, U, T ¢ 1enpio onpeneneHust KOHCTAHT
IMIOMPUYECKUX (OPMYI pacueTa HAIpPsHKEHUS TEUECHUS MeTalljia o.

37. B uem 3akitoyaeTcsi CyIHOCTh METOJa HAaMMEHbBIIUX KBaJIpaTOB, SBISIOLIE-
rocsi OJIHUM U3 0a30BBIX METOJOB PErPECCHOHHOTO aHalu3a I OLIEHKU HEM3BECTHBIX
apaMeTpPOB PErPECCUOHHBIX MOJIEIEH 10 BBIOOPOUHBIM JJAHHBIM.

38. B yem 3akmrodaercss CyHUIHOCTh METOIMKM aBTOMAaTH3MPOBAHHOTO pacyera
KOHCTaHT AMIIMPUYECKUX (OpMYJ B BUJE, KOTOPBIN npepnoxun B.W. 3103uH, a Takxe B



BUJIC TIOJIMNHOMA BTOPOM CTENEHU HAa OCHOBE CIUIAMH-UHTEPHOJISIIIUU SKCIEPUMEHTAIIb-
HOM MH(pOpMAIINU, TEOPUH INIAHUPYEMOT'O SKCIIEPUMEHTAa U METO/1a HAUMEHBIIINX KBaJ-
paToB.

39. B yeMm 3akir0o4aeTcsi CYIIHOCTh OOIIEro METo/Ja OMpPEAeSICHUs] KOHCTaHT M-
nupuyeckoi (GopMyJibl Jii BapyuaHTa, KOT/Aa KOJWYECTBO OMBITOB (B MaTpHIIE IJIaHU-
PYEMOro 3KCIepUMEHTA) MPEBBIIIAET KOJIUYECTBO KOHCTAHT? C Kakoil 1eNpio B 0011eM
METO/I€ UCIIOIB3YETCS METOJI HAMMEHBIIIUX KBAJIPaTOB?

40. JlaiiTe XapaKTepUCTUKY METOJIa MPOBEPKHU aJCKBATHOCTH MaTeMaTHUYECKOU
MOJIENI JTaHHBIM KCIIEPUMEHTA C UCToNIb3oBaHueM F — kputepus @uriepa. 3anummre
dbopmyny st onpenenenust F — kputepus Ouiiepa B ciiydae MHOTOMEPHON PErpecCcui.

41. JlaiiTe XapaKTepUCTUKY METO/a OIIEHKA 3HAYUMOCTH K03 duiimeHTa perpec-
cun ¢ nomotisio kputrepus Ctbiogenta. Eciu koadduiiment npu dakrope He3HAYU-
MBI, TO 03HAYAET JIU ATO, YTO JAHHBINA (PAaKTOP HE BIMSIET (WM BIUSET HE3HAYMMO) Ha
napameTp?

42. Kak pacCUMTBHIBAIOT CPEIHIOI0 OTHOCHUTEIIBHYIO OIMIMOKY armpoKCHMAaIlMh Ha
OCHOBE dMIHUPUICCKON (DOPMYIIBI IO OTHOIICHHIO K IKCIIEPUMEHTATHHON HHPOpMAITIN?

43. JlaitiTe omnpeneieHue dKCTpanoiasiuuu. B Kakux ciydasx BOSHHUKAET HEOOXO-
JUMOCTH BBITIOJIHEHHSI DKCTPANONIANNKA Ha 0a3ze sMmupuyueckux (GopMys pacuera Ha-
NPSOKEHUS TEUCHUSI MeTallia O ?

44. JlaiiTe XapakT€pUCTUKY CTPYKTYpbl KOMIIbIOTEPHOU 0a3bl HUppoBoi MHOOP-
marmu o 3aBucumoctd o = f(g,U,T) mist KOHKpeTHOM MapKu CTaJH.

45. HazoBuTe 3a/1a4u, KOTOPbIE MOKHO pelIaTh, UCMOJIb3YsI KOMIIBIOTEPHYIO 0a3y
udposoii uHGopMmanuu o 3aBucumoctd o = f(g,U,T) 1 KOHCTPYKIIMOHHBIX, HHCT-

PYMEHTAIBHBIX U HEP/KABEIOIINX CTAJICH.



Ilpumep rK3amenayuonnozo ounema

I'OYBIIO «/loHenkuii HAMOHAJBHbBIN TEXHUYECKU YHUBEPCUTET»

[Tporpamma: MarucrTparypa
(bakanaBpHar, CIELHATUTET, MaTUCTPaTypa)
Hamnpasnenue noaroToBku (CrnenuaibHOCTh): 22.04.22 «Metamayprusi»
(xox, Ha3BaHUE)
Hanpasnennocts (npodusb): O06paboTKa METAJUIOB IaBJICHUEM
(Ha3BaHuE)
Cemectp: 2 cemecTp
YyeOHasa quCIUILINHA: Mertopl penenns 3a7a4 00pabOTKM METAIIJIOB TaBJICHHEM
BUJIET Ne 7

1. IlosicauTe cyTh MHXKEHEPHOro MeTona pemrenus 3agad OM/I. Bemmonnure BeIBO (op-
MyJIBI pacueTa CHJIbI IIPH OCaJKe KPYTJOW B CEUCHHH 3arOTOBKM Ha IVIAJKHUX IUIMTAX HA OCHOBE
peleHus] CUCTEMbI MPUOIMKEHHBIX TP PEepeHIuabHbIX YpaBHEHU paBHOBECHS M IJIACTUYHO-
CTH.

2. Pacckaxxute 0 CyIHOCTH METOJIMKHA aBTOMATH3MPOBAHHOTO pacdyeTa KOHCTAHT dMIIHPH-
YecKUx (OpMyJl HAa OCHOBE CIUIAMH-WHTEPHOJSLUUU SKCIEPUMEHTAIBbHON MHQOpMALUU, TEOPUH
IUTAHUPYEMOTO IKCIIEPUMEHTA U METOJ]a HAMMEHBIIMX KBAaIPaTOB.

YTBepxaeHO Ha 3aceaHuy KadeIpbl O6paboTka METAJIJIOB TaBJICHHEM
(HauMeHOBaHHUe Kadepbl MOJTHOCTHIO)
IIpoTokon
3aB. kadenpoii CHutko C.A.
(moanuce) (®.11.0.)
OK3ameHaTop SAxoBuenko A.B.
(mozmucs) (®.1.0.)

4.3. Kpurepuu oueHUBAHUS

Ouenka ucneitanus no 100-6apHON 1mIKane Gopmupyercs kak cymma 0asuioB
HaOpaHHBIX 32 OTBETHI HA BOMPOCHI Ouiera. [1o kaxx1oMy BOIpocCy:

— «50 6aI0B» — BBICTABIISETCS, €CJIM MPU OTBETE HA BOIPOC CTYACHT OOHAPY U
yMEHUE CBOOOJIHO, JIOTMYHO, YETKO U SCHO MPEAOCTaBIATh IPaMOTHbIC, NPABUIIbHBIC
OTBETHl HAa MOCTABJIECHHBI BONPOC C KCIOJIb30BAHUEM TEPMUHOJOTUH U CUMBOJIMUKH B
HEO0OXOIMMOM JIOTHICCKON TOCIICIOBATEIIFHOCTH, & TAK)KE CBEJICHUMA U3 APYTUX JTHCIIH-
IUTMH ¥ 3HAHWM, MPUOOPETEHHBIX paHEe; TBEP/IbIC TPAKTUIECKUE HABBIKU C TBOPUYECKUM
IIPUMEHEHUEM IMOJYUYECHHBIX TEOPETUUYECKUX 3HAHUM; MCIOJIb30BAHUE M MPEIOCTaBIie-
HUE TTOJTHOTO 000CHOBaHMsI Hanbosee A (HEKTUBHBIX U PAIIMOHATIBLHBIX METOJOB TIOMCKA
pElIeHUs; YMEHHUE UCIO0JIb30BaTh MPUOOPETEHHBIE 3HAHUSI U HABBIKK B HECTAHJAPTHBIX
CUTyaIusX, TPEOYIOMUX BBIX0a HA MHOMU, O0JIee BRICOKUI YPOBEHb 3HAHMUIA,

— «40 GamToB» — BBICTABJISETCS, €CIM MPH OTBETE HA BOIMPOC CTYACHT MPOSIBUI
BBICOKMI YPOBEHb 3HAHUM MPU OTBETE HA BOIPOC, MMOKA3a]l YMEHUE NPUMEHSTh TEOpe-
TUYECKHUE 3HAHUS JJISI PEUICHHS MOCTABJICHHOW 3a/1a4M, YETKO BJIAJCET U NMPUMEHSET
aHAJIMTUYECKUE 3aBUCUMOCTH JJISI YCIIOBHMM 3a/iaud, ymeeT (OpMyJHUpPOBATh BHIBOIHI,
OJIHAKO IIPU OTBETE JOMYCTUII HEKOTOPbIE HETOYHOCTH;



— «30 6aI0B» — BBICTABIISETCS, €CJIM IIPU OTBETE HA BOIPOC CTYACHT OOHAPYX U
yMeHue CBOOOAHO MPEIOCTAaBIATh MPAaBUIIbHBIE OTBETHI HA MOCTABJIEHHBIE BOIPOCHI C
UCIOJIb30BAaHUEM TEPMHUHOJIOTHH, a TAaK)KE 3HAHUU, MPUOOPETEHHBIX paHee; HAIU4Yue
HECYLIECTBEHHBIX HEJOCTATKOB WJIM HAPYIIEHUS MOCIEN0BATENBHOCTH U3JI0KEHUS; UC-
IIOJIb30BAHUE HE CAMBIX PALIMOHAIIBHBIX METOJOB ITIOMCKA PELICHHUS;

— «20 6anoB» — BBICTABIISAETCS, €CJIU IIPU OTBETE HAa BOIIPOC CTYJAEHT OOHAPY KU
0a30BbI€ 3HAHMS IO BOIPOCY, 3HAHUE OCHOBHBIX 3aKOHOMEPHOCTEM, ONUCHIBAIOIIMX 3a-
JaHHBIN MTPOLIECC, OJTHAKO JOMYCTHJI CYIIECTBEHHbIE OLIMOKHU IIPU OTBETE, HE CMOT CHUC-
TEMaTU3UPOBATh UCXOAHbIE TaHHbIE U C(HOPMYIUPOBATH BHIBObI;

— «10 GannoB» — BBICTABISETCS, €CJIU IIPU OTBETE HAa BOIIPOC CTYJAEHT OOHAPY KU
BJIaJICHUE OCHOBHBIMU IOJIOKEHUSIMU MaTepuaia, HO (pparMeHTapHO U HEINOCJeI0Ba-
TEJIBHO JIa€T OTBETHI Ha MOCTABJIEHHBIE BOIPOCHI; HMMEET cllabble MPAKTUYECKUE HABbI-
KH;

— «0 6amToB» — BBICTABIISECTCA, €CIIM IPH OTBETE HA BOIPOC CTYJEHT OOHAPYKHUII
HE3HAYUTENbHBIA 00Ul 00beM 3HaHWHU, (parMEeHTapHO U HEMOCIEAOBATENbHO IaeT
OTBETHI HA MTOCTaBJIEHHBIE BOIPOCH! C MPUHIIMIHAIBHBIMU OIIMOKaMU;

[Tonyuennas onenka o 100-0a/ibHOM 1IKajge OMpeAesieT OIEHKY MO rocyaap-
cTBeHHOM mikaie u mkane ECTS:

Cymma OamioB Ouenka Ouenka
o 100-0anpHOI miKae no mkaie ECTS 10 TOCYIApCTBEHHOM IIKAJIE
90-100 A OTINYHO
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JIOBJIETBOPUTEIBHO
35-59 F He
0-34 = Y AOBIETBOPUTEIBHO

* — ¢ 00s13aTEIBHBIM TOBTOPHBIM H3YYCHUCM JUCHUIIIINHBI.

IIpomexyTouyHast aTTecTalMs 10 Pe3ybTaTaM OCBOCHHUs IUCLMIUIMHBI B CEMeE-
CTpe MpoBOAUTCS B (hopMe IK3aMeHa B COOTBETCTBUU ¢ «IlonoxeHrnem 00 opraHu3aiiu
y4ueOHOro npotuecca B JJoHeIIKOM HallMOHAIIbBHOM TEXHUYECKOM YHHUBEPCHUTETEY.

Tekymumi KOHTPOJb 3HAHWW CTYJEHTOB IIPOM3BOJIUTCS IIO PE3yJbTaTaM KOH-
TPOJIBHBIX OIIPOCOB B XOJI€ MMPOBEACHUS NPAKTUYECKUX 3aHATUH.

4.4 IIpumep TeKy1Iero onpoca Ha NPAKTUYECKUX (CEMUHAPCKHUX) 3AHATHAX

1. Jaiite onpenenenue napaMmeTpy O — HaNPsDKEHUE TEYEHUS METaILIA.

2. Jlatite onpenenenue ¢akropam: & — creneHs aepopmaiuu, U — cKOpocTs Je-
dbopmarnmm.

3. Ilo xakuM (opMysiaM BBEITIOJTHSIOT pacueT cTeneHu aedopmannuu (OTHOCUTENb-
HOU nedopmaruu B JOJSX SAWHUIBI U UCTUHHOW (JorapudmMuyeckoi) negopmanuu, a
TaK)Xe CKOPOCTH JiehopMaIuu.
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4. JIoKaXWTe CIIPABEINBOCTE COOTHOIIECHHs LN = In(1 -8 re

H—-h H
g = T; H, h — BeIcOTa mONOCKH! 10 U TOCIE 00XAaTHsl, COOTBETCTBEHHO; LN P
BEJIMYMHA (CTENEeHb) CYMMapHOW OTHOCUTEIbHOW WM UCTUHHOM (JIoTapudMUUYECKOi)
nedopMarum.

5. Packpoiite ¢pu3n4ecKuii CMBICH BIUSHUS CTENeHH AcdopMaluu &, CKOPOCTH
nepopmanuu U M Temmeparypsl | Ha HanpsbKeHUE TE€UYEHHs MeTauia O . YKakKHTe

eIMHULBI M3Mepenus Benuund O, €, U, T .

CorynacHO yueOHOMY IUIaHY, MO AUCHUILTMHE «MeTO/ bl pellieHus 3aj1a4 00padoT-
KM METAJIJIOB JIaBJICHUEM» JTa0OPaTOPHBIC 3aHATHS HE TIPETYCMOTPCHBI.

4.5 KypcoBoe npoekTupoBaHue
KypcoBoii npoexT (padoTa) yueOHbIM MIIaHOM HE MPEAYCMOTPEH.

5. PEKOMEHAYEMAS JIUTEPATYPA

I Ocnosénan numepamypa

1. SIxoBueHko, A.B. MeToapl KOMIIBIOTEPHOTO MOJEIMPOBAHUS HAMPSHKEHUS TE-
YeHHs METajula B MpoIleccax ropsdei ImacTHdeckor aedopmanuu [DIeKTPOHHBIN pe-
cypc]: yueOHOe mocoOue Ay CTYIEHTOB OOpa3oBaTEIbHBIX YUPEKICHHUA BBICIIETO
npodeccruonanbHoro odpaszopanus / A.B. SIlkoBuenko, C.A. Cautko, H.H. VBicsa;
['OYBIIO "JOHHTYVY". - 44 MG. - Jloneux : 'OYBIIO "JOHHTY", 2018. - 1 ¢aiin. -
Cucrem.tpeboBanusi: AcrobatReader.
http://ed.donntu.ru/books/18/cd8221.pdf

2. 3arupos, H. H. Teopust 06paboTku METAJIJIOB TaBJICHUEM : yueOHOE rmocooue /
H. H. 3arupos, C. b. Cunensuukos, E. B. IBanoB. — 3-¢ uzn. — KpacHosipck : Cu-
oupckuii dhenepanbubiii yausepeuteT, 2018. — 148 ¢. — ISBN 978-5-7638-3894-7. —
Tekcr : anekTpoHHbIH // DnexkTpoHHO-0nbnmnoTeunas cuctema IPR BOOKS : [caiiT]. —
URL.: https://www.iprbookshop.ru/84158.html

3. 3onotyxun [1.1. Teopus 06paboTku METaIIIOB JIaBJieHWEM : ydeOHOe mmocodue
st CIIO / 3onotyxun I1.U., Bonoaun U.M.. — Jluneuk, Caparos : Jlunemnkuii rocy-

JapCTBEHHBIN TeXHUYECKHU yHUBepcuteT, [Ipodobdpazosanue, 2020. — 198 ¢. — ISBN
978-5-88247-957-1, 978-5-4488-0756-5. — Tekct : 31eKTPOHHBIA // DIEKTPOHHO-
OubIMoTEeYHAs cucremMa IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/92837.html

II /lononnumenvnaa naumepamypa

4. KomnbroTepHOE€ MOEIUPOBAHUE MIPOLIECCOB 00PAOOTKH METAILJIOB J1aBIICHUEM
[DnekTpoHHBIN pecypc]: ydyebHoe mocobue s By3oB / A.A. boraros, .A.
[TaBnos, M.B. EpnianioB u ap.; nmox obmr.pea. A.A. borarosa. - 28 M6. - ExarepunOypr:
U3n-Bo VYpamyn-ta, 2018. - 1 d@aitn. - Cucrem.tpeboBanus: AcrobatReader.
http://ed.donntu.ru/books/19/cd9127.pdf

5. Jlemena, O. B. MareMarndyeckoe MOJIEIMPOBAHUE IMPOM3BOJCTBEHHBIX IPO-
neccoB : yueoHoe nocodue / O. B. JlemeBa. — CaparoB : By3oBckoe o0Opa3oBaHue,



http://ed.donntu.ru/books/18/cd8221.pdf
https://www.iprbookshop.ru/84158.html
https://www.iprbookshop.ru/92837.html
http://ed.donntu.ru/books/19/cd9127.pdf

2021. — 208 c. — ISBN 978-5-4487-0764-3. — TekcT : 2JIeKTPOHHBIN // DNEKTPOHHO-
OubIMoTEeYHAS cucremMa IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/102239.html (nata o6pamenusi: 06.03.2021). — Pexum
JOCTyMa: JJisl aBTOpU3Up. ToJib3oBarenei. - DOL:
https://doi.ru/10.23682/102239

6. Cuutko, C.A. ABTOMATH3UPOBAHHOE IPOCKTUPOBAHHE KOJEC, KaTUOPOBOK,
MHCTPYMEHTa Ae(pOopMallid U TMPOIECCOB B KOJECOMPOKATHOM MPOU3BOJICTBE [IDJeK-
TpoHHBIN pecypc]: MoHorpadus / C.A. Cuurko, A.B. SIkoBuenko, H.U. WBnesa. - 17
M6. - Jomeuk: I'OYBIIO "JOHHTY", 2017. - 1 d¢aiin. - Cucrem.TpebOBaHUSA:
AcrobatReader. http://ed.donntu.ru/books/18/cd8180.pdf

6. YHEBHO-METO/JUYECKOE OBECIIEYEHUE JUCIHHUIIJIMHbI

Y4eOHO-MeTOAUYECKHE U31aHUsA, pa3padoTannbie B JJOHHTY:

7. MeTonnueckue yka3zaHus K MPOBECHUIO MPAKTHUECKUX 3aHATUH CTYICHTOB
1o auciuIuinHe "MeTosl penieHus 3a1a4 o0padoTKU METAIIOB JaBjieHreM" [ DJeK-
TPOHHBIN pecypc] : HanpaBieHue noarotoBku 22.04.02 "Meramnyprusa" : Marucrepekas
nporpamma: O6paboTka METaIJIOB AaBICHUEM: ([IJI1 00YUYarOIIMXCSl OUHOU U 3a0UHOU
dbopm obyuenus) / TOYBIIO "JOHHTY", Kad. 06pab. MeTaiioB JaBI€HHEM ; [COCT.
A.B. fkoBuenko]. - 294 K6. - Jloneux : FOYBIIO "IOHHTVY", 2019. - 1 ¢aiin. - Cuc-
TeMm. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/20/m5309.pdf

8. MeTtoauyeckue ykKazaHusl K OpraHU3aIlMi CaMOCTOSITEIBbHOU PabOThI CTYJICH-
TOB TO auciuiuimHe "Meroapl pemieHus 3amad oOpaOOTKM METAJJIOB J1aBlieHHEM"
[DnexTpoHHBIN pecypc] : HampaBiieHue noarotoBku 22.04.02 "Mertamutyprusa" : maru-
cTepckast mporpamma: OOpaboTka METayuIoB AaBiCHUEM : (11 00yJaronuxcsi OYHOU U
3aouHoi popm o0yuenus) / TOYBIIO "JOHHTVY", Kad. 06pabd. MeTanioB 1aBieHUEM;
[cocT. A.B. flkoBuenko]. - 383 K0. - lonenx: [OYBIIO "JJOHHTY", 2019. - 1 ¢aiin. -
Cucrem. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/20/m5308.pdf

9. MeTomuyeckne yKa3aHus K BBHIMIOJHEHUIO WHIWBUYAIBHOTO 3aJIaHUS 110 JTAC-
nurinae "MeTobl penieHus 3a1ad 00paboTKU METAIIOB JlaBieHUueM' [DJIEKTPOHHBIM
pecypc] : HapaBieHune noarotoku 22.04.02 "Meraimyprus" : Maructepckasi mporpam-
Ma: OOpaboTka METayuIOB JaBJICHHEM: (JJi1 OoOydYarommxcss OYHOW M 3a04HOM (popm
ooyuenus) / TOYBIIO "IHOHHTY", Kad. 06pabd. MeTaysyioB naBiIeHUEM ; [COCT.
A.B. SlxoBuenko]. - 359 K6. - Jloneuk : 'OYBIIO "IOHHTVY", 2019. - 1 ¢aiin. - Cuc-
TeM. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/20/m5311.pdf

JJIeKTPOHHO-UH(POPMAIUOHHBIE PECYPChI
OBC JIOHHTY - http://donntu.ru/library
9BC IPR SMART - http://iprbookshop.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCLHUIIVIMHbI

1. YueGnas ayauropust Ne 5.350 st mpoBeeHUsI 3aHATUN JIEKITMOHHOTO (MYJib-
TUMEIUHHOE O0OpYAOBaHHUE: KOMIBIOTEpP, MYJIbTUMEIUUHBIA TPOEKTOP, dKpaH; CIie-


https://doi.ru/10.23682/102239
http://ed.donntu.ru/books/18/cd8180.pdf
http://ed.donntu.ru/books/20/m5309.pdf
http://ed.donntu.ru/books/20/m5308.pdf
http://ed.donntu.ru/books/20/m5311.pdf
http://donntu.ru/library
http://iprbookshop.ru/

UaIM3UpOBaHHass MeOeNb: JOCKa ayAUTOpHas, MapThl, AEMOHCTPALMOHHbBIC TIAKATHI.
I1K: Monutop LG Flatron F 700B 17", Komnsiorep IntelCore 2Duo E8400 3.0 Ghz,
omneparonHas cuctema Linux Ubuntu 18.04, maker nmporpamm LibreOffice 6.3.0).

2. Yuebnas ayautopus Ne 5.350 s npoBeieHUs TPAKTUYECKHUX 3aHATUN (MYJb-
TUMEIUHHOE O0OpYAOBaHHE: KOMIBIOTEp, MYJbTUMEIUUHBIA MPOEKTOP, SKpaH; CIie-
UaIu3MpoBaHHas MeOellb: JOCKa ayJIUTOpHAsl, MapThl, JEMOHCTPALIMOHHBIC IJIAKATHI.
[1IK: Monutop LG Flatron F 700B 17", Komnstotep IntelCore 2Duo E8400 3.0 Ghz,
oreparronHas cucrema Linux Ubuntu 18.04, maker nmporpamm LibreOffice 6.3.0).

3. IloMetenus ajsi caMOCTOSATENBHOM PabOThI C BOBMOXKHOCTBIO MOJKIIOUEHUS K
cetu «MHTepHeT» M oOecreueHHeM JO0CTyna B JIJIEKTPOHHYIO HH(POPMAIMOHHO-
o0pa3oBaTeIbHYI0 CpeAy OpTaHM3aAIMU: YUTAIbHBIC 3aJbl, yueOHbie kopmyca 2,3. (Kowm-
IBIOTEPHAsI TEXHUKA ¢ BO3MOKHOCTBIO MOAKIIOUEHUs K ceTu «VHTepHeT» U obecreye-
HUEM JI0CTylla B 3JEKTPOHHYIO HH(pOpMALMOHHO-0Opa3zoBarenbHyto cpeay (DMOC
JNOHHTY) u snextporHo-6ubmmoteunyto cuctemy (3bC IPRbooks), a Takke Bo3MOK-
HOCTBI0 MHAUBUAYAJIBHOIO HEOTpaHU4YEHHOro Jocrymna odydarommxcsa B 9bC u SNUOC
nocpenctBoM Wi-Fi ¢ mepconanbHbix MoOmIbHBIX yerporctB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — obmectBennas nmuuensus MPL 2.0/ Grub loader for ALT Linux -
munensuss GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nunensuss GNU GPL.
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