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PaGo4as mporpamMma JUCIUIUIUHBI «AHAJHTHYECKHE H JKCIHEPHMEHTAIbHbIe
HCC/IeJOBaHHSI B IBETHOM MeTAaJIypraM» COCTaBJIE€HA B COOTBETCTBHM C Y4eOHBIMU
IUIaHaMH 110 HampaBjeHUI0 MoaroToBku 22.04.02 «Mertamtyprus» HanpabieHHOCTb
(mpodune Metammyprus LBeTHBIX MeTawioB) mis 2023 roma npuéMa 1o O4YHOH H
3a09HOU (hopmMaM o0ydeHHsI.

CocraBuTelib:
HouenT kadenpsl «L{BeTHast MeTaUTyprusi ¥ KOHCTPYKLIMOHHBIE MaTepHalIbl»,

JIoueHT, K.T.H. ,,9/4@%/ bpycos A.JL.

' /(HOIIHI/ICL) (®.1.0))

Paboyas nporpaMmMa paccMOTpeHa H NPHHSATA Ha 3acelaHuy Kadeaphl
«IBeTHas MeTaTyprus ¥ KOHCTPYKIMOHHBIE MaTePUAIBI».

Ipotokon ot « €7 » &3 2022 roma Ne 2.
3aBeyromuit Ka(bez[poﬁ//. ITaceynuk C.1O.
~ “Anoanuce) (®.1.0)

Paboyvas mporpaMma omoOpeHa y4ueGHO-MeToaUYecKO KomuccHeii TOYBIIO
« JOHHTY» no nanpasinenuto noarotoBku 22.04.02 «MeTtatyprus».
IIpotokon o1 « €5 » &3 2025 roma Ne oZ

[Ipencenarens *-—}/ Cuutko C.A.

ML) (®.H.0.)

PaGouas nmporpamma npoasiena s 20 roza npuéma Ha 3acefaHuU Kadeapsl
«lBeTHas METAJUTYprusi ¥ KOHCTPYKIIMOHHBIE MaTePUAJIbD».
IIpoTokon ot « » 20 roga Ne ;

3aBenyromuit kKagenpoit [Taceunuk C.I1O.
(moanuce) (®.1.0.)

Pa6bouas nporpamma npoaJiena mis 20 rojaa npuémMa Ha 3acelaHuu Kadeapsl
«lIBeTHas MeTaluTyprust U KOHCTPYKLUUOHHBIE MaTEPHAIIBD.
IIporokon ot « » 20 roaa Ne :

3aBeayromuii kadenpoii ITaceynuk C.I1O.
(nmoxnuce) (®.1.0.)

Pa6ouas nporpamma npoaJiena st 20 rojxa npuéma Ha 3acefaHuU Kadeapbl
«I1BeTHas MeTAJUTypPrysi U KOHCTPYKLIMOHHBIE MaTEpUAIIbD?.
IIpoTokomn o1 « » 20 ropma Ne /

3aBenyromuit kagenpoit ITaceunuk C.1O.
(Toamuce) (®.1.0.)




1. OBBEKT, IIEJIb U 3AJAYU OCBOEHUSA JUCIUIIJINHbI

JucuumnimHa paccMaTpUBaeT BOIPOCHI MaTeMAaTUYECKOTO IUIAHWPOBAHUS OSKCIIEpPUMEHTA,
pa3paboTKU METOAMKH UCCIICAOBAHUHI U KOMITBIOTEPHOI 00pabOTKH pe3yabTaTOB.

Heap AMCHMIVIMHBI — BOOPYXHUTH OYIyIIEro MeTajulypra TEOPETUYECKUMHU 3HAHUSIMH U
MPAKTUYECKHUMH HABBIKAMH JIJISi BBITIOJHEHUS! aHATUTUYECKUX U DKCIEPUMEHTATBHBIX HCCIICTOBAHMIA
(GU3NKO-XMMHUYECKUX 3aKOHOMEPHOCTEH METAJUTyprUYeCKUX MPOLIECCOB.

3agauu u3ydeHUsl AUCHUILUIMHBI — OOpPETCHHE CTYIACHTAMHM 3HAHWA W HABBIKOB O METOAAX
MaTeMaTUYeCKOTO IUTAHUPOBAHMSI SKCIEPUMEHTa; OCHOBHBIX NPHUHILMIAX TEOPUHM MOAOOMS NpuU
¢U3uUeCKOM MOACTUPOBAHUM A’POJMHAMMYECKHX, TEIJIO- M MacCOOOMEHHBIX TIPOIIECCOB B
MeTaJLTypTUH.

B pe3synbrare nuzyueHus TUCHUIIMHBI CTYACHT J0KEH:

3Hamb. METO/Ibl MaTEMATHUYECKOT 0 IJIAHUPOBAHUS SKCIIEPUMEHTA; OCHOBHBIE MPUHIUIIBI TEOPUH
o 00U pu GU3NIECKOM MOJCITUPOBAHIH a3POTUHAMUYECKHX, TETJIO- U MACCOOOMEHHBIX MPOLIECCOB
B METa/UTypruy; MaTeMaTHUYECKUH ammapar, MCIOJIb3yeMbIil IpU MaTeMaTUYeCKOM MOJEIMPOBAHUU
JETEPMUHUAPOBAHHBIX M CTOXAaCTHMYECKUX IPOIECCOB; YHMCICHHBIE METOJbl aHalIMu3a; TPeOOBaHMSA
0€30macHOTO BHITIOJIHEHHS padoT;

YMemb: TIPAaBUIIBHO BBIOMPATh METO/BI M CPEACTBA C YUETOM OCOOCHHOCTEH METaJUTyprHuecKOro
JKCIIEPUMEHTA; MPUMEHSATh PErpEeCCHOHHBIN aHalu3 MpU MMacCCUBHOM M aKTUBHOM SKCIIEPUMEHTE U
YHCJICHHbIE METOBI U pacyeTa TEXHOJOTHUECKUX MPOIIECCOB; UCIOIB30BATH KPUTEPUU TIOAOOHS IpU
buznyecKkoM MOJENUPOBAHUM; IJIAHUPOBATh DSKCIEPUMEHT, 00pabaTbiBaTh Ha KOMIIBIOTEPE €ro
pe3yabTaThl, CTPOUTH CTATUCTUYECKUE U aHATUTHYECKUE 3aBUCUMOCTH U JI€NaTh JIOTHYECKUE BBIBOJIbI,

61adems. CHOCOOHOCTHIO M TOTOBHOCTBHIO BBIMOJHATH METAJUTypPrUYECKUE SKCHEPUMEHTHI C
y4E€TOM HOPMATHUBHBIX TpeOOBaHMU MO OE30MacHOM EATETBHOCTH M AKCILTyaTallMu 00OpYyIOBaHUS;
HaBbIKaMU O(OpMIIEHUS HAyYHO-TEXHUYECKUX OTYETOB, IOATOTOBKH MPE3CHTAMi M Hay4dHO-
TEXHUUYECKUX ITYOJIMKAIHA, HABBIKAMU TMPAKTHYECKOTO HCIIONIH30BAHMS COBPEMEHHBIX MPHOOPOB U
000py/sOBaHusl ISl BBIMOJIHEHHS] DKCHEPHUMEHTOB; CIOCOOHOCTHIO M TOTOBHOCTBHIO YYacTBOBAaTh B
BBITIOJTHEHUH TEOPETHYECKUX H HKCIEPUMEHTAJIbHBIX HCCICNOBAaHUN B 00JacTH METAILTypruu;
CIOCOOHOCTHIO MPABUIILHO BBIOUPATH METOBI U CPECTBA C YIETOM OCOOEHHOCTEH METaNTypruiuecKoro
HKCIEPUMEHTA; CHOCOOHOCTBIO M TOTOBHOCTHIO IUIAHUPOBATh M BBIMOJHATH AKCHEPUMEHTHI,
HaIpaBJIEHHbIE HA COBEPIICHCTBOBAHNE TEXHOJIOTUH MOTyUYEHHUSI HOBBIX MaTepHAalIOB M 3aTOTOBOK.

[lepeuncnennble pe3ynbTaThl OOYUCHHS SIBIAIOTCS OCHOBOM sl ()OPMHPOBAHHUS CIIEIYIOIIUX
komreteHnmii: ITK-3. CriocoOGeH BBISBIATH MPUYHWHBI BO3MOXHBIX HAPYIICHUH TEXHOJIOTHH B IIBETHOM
METaJUTypTUH.

2. MECTO JUCIHUILIMHBI B OCHOBHOM OBPA3OBATEJIBHON MPOT'PAMME

JlucuuivHa OTHOCHTCS K YacTH JAUCHUIUIMH (Moaysei), (GopMHpyeMOH ydacTHHUKaMH
oOpa3oBaTenbHbIX OTHOIIEeHUH b1.B yueOHoro mana.

bazupyercst Ha 3HaHMSIX, YMEHHUAX M HaBBIKaX, KOTOpbIE CTYIEHT NPHOOpEN] IpPU OCBOCHHUHU
NPEIIECTBYIONIMX JUCHMIUIMH: BBICIIAS MaTeMaTuKa, (pu3uKa, XUMHs, SKOJOTHSA, TEIUIOTEXHHKA,
¢u3nyeckas XHUMHUS, METAJUTyprUYecKue II€4YH, LBETHas METaJULyprHs, IpPOrPECCUBHBIE METOMbI
nepepadOTKU JIOMa LIBETHBIX METAJUIOB, TEOPUS M TEXHOJIOTUS MPOM3BOJCTBA BTOPUYHBIX I[BETHBIX
METAJIJIOB, OCHOBBI METAJUTYPIUU TSKEIIBIX, JIESTKUX U PEIKUX METAJIJIOB.

3HaHUs, YMEHUS U HABBIKH PEATM3YIOTCS CTYICHTOM IpU OOYYEHUH CIEAYIOUINX TUCIMILINH:
TEXHOJIOTUS U OOOpYAOBaHHE IPOU3BOJACTBA OTJIMBOK W3 IBETHBIX METAIJIOB, KOHCTPYKLUS H
JKCIUTyaTalysl arperaToB LBETHOW METAJUIYPIMM, ONTHMM3ALUs DHEPro3arpar B METAIYPrUYECKHUX
TEXHOJIOTUSX, NPOCKTUPOBAHUE NIPOLIECCOB MOIYYECHHs TSKEIIBIX LIBETHBIX METAJJIOB, TEXHOJIOTHA U
000pyI0BaHUE JINTEHHOTO MPOU3BOJCTBA LIBETHBIX METAIJIOB, a Takke npu BeinonHeHnn HUP. Kpome
TOTO, 3HAHUS, YMEHHS Y HaBBbIKU, IPUOOPETEHHBIE IIPU OCBOCHUU JAAHHOW TUCLMILIMHBI, pEaTU3yIOTCS
IIPU NPOXOXKICHUU IPOU3BOJCTBEHHOW M MPENAUIUIOMHOM IIPAKTUK, TOCYIAapCTBEHHOW HTOIOBOM
aTTeCTalluy IIPU BBITOJHEHUHU U 3alUTE BBIMTYCKHON KBaIH(PUKAIIMOHHON pabOThI MarucTpa.



3. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHDbI

3.1 Pacnpenesienne y4eOHbBIX 4aCOB N0 TeMaM JUCHMILVIMHBI M BUAAM 3aHATHI

KonuuecTBo yacoB
(ounasi/3aounas popma)
B TOM YHCJIC
Bcero [Ipakr.

HaumenoBanue TeMbl
(comeprkaTebHBIX MOJIYJICH)

Jlexuuu| JlaGop. (Cemun) CP
Tema 1. BBogHasg. DkCIepuMEHT Kak MpeaMeT 8/9 o - - 6/8
uccienoBanms. Bupl akcriepuMeHTa.
Tema 2. [1man sxkcriepUMeHTa U €10
TUIAHUPOBAHKE TP MTOUCKE ONTUMAITBHBIX 22/21 4/- -/- 8/1 10/20
YCJIOBHU.
Tema 3. KoMnbroTepHble METO/IBI AaHATTN3A
pe3yabTaToOB 3KcrepuMenTa. OnpeaencHue 20/21 4/1 -/- 6/- 10/20
KO3 PHUIHEHTOB YpaBHEHUS PETPECCHH.
Tema 4. [IpeumytiectBa GU3NIECKOTO
MOJICTTHPOBAHUSI B MICCIIEIOBAaHUN 1821 an n 4/ 10/20

METAJTyPrUueCKUX TEXHOJIOTUH.
MopenupoBaHre JUHAMUKH CBHITYYHX CPEJ.
Tema 5. UccinenoBaHue IBUKCHUS KUIKOCTEH U
ra3oB B METAJUTypruyecKux arperarax. Ilogooue 20/21 6/- -/- 4/1 10/20
B MOJICJIMPOBAHUH.

Tema 6. BeicokoTeMIiepaTypHbI€ UCCIETOBAHUS

CBOJCTB pacIlIaBOB M POILIECCOB 18/21 4/- -/- 4/1 10/20
BOCCTAHOBJICHHUSI.
Tema 7. IIpoBeieHHE TACCUBHOIO U AKTUBHOTO 20/21 6/- /- 4/1 10/20
HKCIIEPUMEHTA Ha IPOMBIIIUICHHOM arperare.
Tema 8. Utorosoe 3ansitue. CoBMecTHOE
HCIOJIb30BAHNE AHATUTUICCKUX H 14/21 2/1 -/- 2/- 10/20
HKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN.
KonrtakTHas paboTa (OmOJHUTEIbHAS ) 4/6
Kypcogas pabora (IpoekT) -/- -/-
Htoro 1o BuaM 3aHATHH 144/162 | 32/4 /- 32/4 | 76/148
KonTposns 36/18

Hroro: 180/180

®opMupoOBaHUE KOMIIETEHIHI B pe3yJIbTaTe 0CBOEHUS TeM JAUCHHUILINHBI

Komnerennuu Tembl AUCHUILTHHBI, HAIIEIEHHBIE HA BRIPAOOTKY KOMIETCHIIMH
IIK-3 Temsr 1-8
3.2 Jlekuuu

Tema 1. BBoaHasi. JKCIIepUMEHT KaK MpeaMeT uccjae0BaHuss. Buabl skcnepuMeHTa.

Copnepxxanne tembl 1: BBonnas. Hayka, Hay4Hast 1esTeIbHOCTh U JBE €€ OCHOBHBIC (DYHKIIHH:
MO3HABaTeNIbHAs U MpakTH4ecKas. MeTonbl TOJy4eHUs HayYHO-TEXHUYECKOM HH(pOpMAaIIIH.
OKCHEpUMEHT KakK MpeAMeET uccienoBanus. MonenupoBaHue, Kak BHJl 3KCIEpUMEHTAa. AKTUBHBIN U
NAcCUBHBIA  3KcnepuMeHThl. Kiaccudukanuss BHAOB  OKCHEPUMEHTANbHBIX  HCCIIEOBAHMM.
AHaJIUTHYECKHE U IKCIIEPUMEHTANIbHbBIE CCIEA0BaHNsA. BUbI 1 METOBI SKCIIEPUMEHTA.

Jluteparypa k Teme 1: [1-9]



Tema 2. Il1an 3KcIepuMeHTA U €ro IVIAHUPOBAaHUE NPH MOMCKe ONTHMAJILHBIX YCJIOBHI.

Conepxxanne Tembl 2: McTopusi pa3BUTHS, OCHOBHBIE OIPEICICHUS M TOHITHS TEOPUH
MaTEMaTUYECKOTO IIJIaHUPOBAHUS OKCIEPUMEHTA. AKTUBHBIH U IACCUBHBIM  3KCIEPHUMEHTHI.
MaremaTtuyeckass Teopusi IUIAHMPOBAHMS SKCIIEPUMEHTa — Hayka O cloco0ax COCTaBJICHUS
DKOHOMUYHBIX SKCIIEPUMEHTAIBHBIX IUIAaHOB. JIOrMYeckue OCHOBBI, OIPEAETICHUS W IOHATHUSA
MaTeMaTUYeCKOro IUIAaHUPOBAHMS OJKcrepuMeHTa. BblOOp OCHOBHBIX (aKkTOpoB, HHTEpBaia
BapbUpOBaHUS W uX ypoBHeil. Kak paspaboraTb MareMaTHUYecKyl0 MOJETb METOAMYECKOW IeUH,
UCIIONIb3Ysl TEOPUIO IIJIAHUPOBaHUs dKcrepuMeHTa. CocTaBieHue IulaHa nepBoro nopsiaka. IlomHbri
daxTopubiii skciepumenT (IIPD) u ero marpuma. OmnpeneneHue KOd(PPHUIMEHTOB YpaBHEHUS
perpeccun. JIpoOHBINA (GaKkTOpHBINA dKCTiepuMeHT. OpTOroOHAIBHBIC W POTAaTAOCIbHBIC TIAHBI BTOPOTO
nopsinka. Beidop ¢yHkmuu. IlpoBepka aaeKBaTHOCTH BBIOPAHHOW MOJEIH C HCIOJIb30BAaHUEM
CTaTUCTUYECKUX KpuUTepueB. CpaBHEHME METOJOB MOMCKAa ONTUMAJIBHBIX YCIOBHI: MOKOOPAWHATHON
ONTUMM3ALMH, KPYTOTO BOCXOXKJIEHUS M CUMILIEKCHOTO IJIAHUPOBAHUS.

Jluteparypa k Teme 2: [1-9]

Tema 3. KoMnbloTepHble MeTOAbl AHAJIHU3A Pe3yJbTAaTOB 3KcHepuMeHTa. OnpeneneHue
K03((PHIHEHTOB YPAaBHEHUS PerpecCHH.

Conepxxkanrie Tembl 3: KoOMIBIOTEpHBIE METOABI CTATUCTUYECKONW OOpaOOTKH pPE3yJbTaToOB
WHXCHEPHOTO JKCIepruMeHTa. PaboTa ¢ 3KCIepUMEHTATbHBIMU JTaHHBIMH B JJIEKTPOHHBIX TaOIUIIAX
Excel. Craructuueckue ¢pynknuu Excel, maker ananm3a, BO3MOKHOCTH pabOTHI C 0a3aMM JTaHHBIX U
BU3yallM3alluu  pe3ysbTaroB. OleHKa TMPUTOJAHOCTH HKCIEPUMEHTAIBHBIX JAHHBIX METOAaMH
CTaTHUCTUYECKOTO aHanu3a. MeToapl KOPPEISIMOHHOIO U PETrPEeCCHOHHOIO aHAIM30B: TEPMHUHBI U
BO3MOXHOCTH peanu3aimu B Excel. [IpoBepka 3HaunMoctu K03()(HUITMEHTOB ypaBHEHHS PErpeccuu u
anekBaTHOCcTH Mozenu. OneHka mnorpemHocTed. OmnpenesieHue CaMbIX BBITOJHBIX — YCIOBUH
HKCIIEPUMEHTA.

Jluteparypa k Teme 3: [1-9]

Tema 4. IlpemmymecrBa  (pu3MYECKOro  MOAEJMPOBAHHUA B  HCCIEA0BAHUM
MeTA/LUIyPru4ecKuX TeXHoa0ruil. MoaerupoBanne THHAMHKH ChITY4YUX CpPe.

Copnepxanne tembl 4: [lpenmyiiectBa GpU3NUECKOro MOAECTUPOBAHUS ISl COBEPIIIEHCTBOBAHUS
METaJUTypPrUYeCKUX TEXHOJIOTUN U 000pYZOBaHUS B 3aBOJICKUX YCIOBUSX: TeOpUs M MpakTuka. Kakue
TEXHOJIOTUH IIBETHOW METAILTypruH JIydlle MOAXOAAT A (PU3UYECKOTO MOJEIUPOBAHUSI U PELICHUS
[IPaKTUYECKUX MHXKCHEPHBIX 3anad. MojenupoBaHHe AVMHAMHUKM Chlydux cpen. lIpeumyimecrsa u
HEJOCTaTKW AHAJUTHUYECKUX U SKCIEPUMEHTAIBbHBIX METOJOB HCCIEIOBAHUNM B MeTaLTypruu (Ha
IpUMEpE NTUHAMUKH CBITY4YHX CPEN).

Jluteparypa k Teme 4: [1-9]

Tema 5. HUccienoBanue ABMKEHUS KUIKOCTEH M ra3oB B METAJIYPrHYeCKHX arperarax.
ITonoOue B MOieIMPOBAHUH.

Copnepxanue temsl 5: Teopust nogoOust B MOJETUPOBAHUM THAPO- M a3POAMHAMUYECKUX, TEIUIO-
U MaccoOOOMEHHBIX mporeccoB. be3pazmepnbie kputepun mnonobusi: Crpyxams, Ppyna, Oitnepa,
Peitnonbaca u uncino Maxa. Meroguka MCCIEAOBAaHUM a’pOJMHAMHUKH M SJIEKTPOTUIPABIMYECKUX
NOTOKOB. ABTOMOJIeNbHBIE 00iacTu. MonenupoBanue B yMEHbIIEHHOM Macmitabe. Vcnonb3oBanue
TEOPHH MOA00MS B MOAEIMPOBAHUY MIPOLIECCOB B METATYPIUYECKUX arperarax. Y cjaoBUs MOA00US U
pacuet mojeneil. KonctpyktuBHOe odopmiieHue Mojiesiel 1 HEKOTOPbIE 0COOEHHOCTH MOJICIIMPOBAHHUSL.
OcCHOBBI NPUOIMKEHHOTO MOA00UA B MOJENUpPOBaHUM. [IpuMepsl peleHuss NpakTUYeCKUX 3a1ad Ha
METaJUTyprHueCKOM MPEeANPHUITAN METOJIOM (PU3MUECKOTO MOACTHPOBAHNUS. DIEKTPOTHIPABINIYECKUE U
TEIUIOBBIE IIPOLIECCHI TP OyroBOM IIaBke MeTaia. JIormka TOCTpOeHus HKCIEpPHMEHTA.
MopenupoBanue mpouecca B KuAKoM BaHHe. Ilepecd€r pesynbratoB MozaenupoBaHus. M3Mmepenue
CKOPOCTH M JaBJICHHS ra30BBIX IIOTOKOB.

Jlureparypa k Teme 5: [1-9]



Tema 6. BpicokoTeMmepaTypHble MCC/IeI0BAHUSI CBOWCTB pAaCIIaBOB M IPOLECCOB
BOCCTAHOBJICHUS.

Conepxanue TeMsl 6: [IpoBeeHne BBICOKOTEMIIEPATYPHBIX SKCIIEPUMEHTOB U METO/bI HarpeBa
MeTaJljla ¥ [IJ1aKa B [le4ax pa3Horo THUIA: UHAYKIHOHHBIE, TyTOBBIE, INIA3MEHHBIC, JJIEKTPOHHOIY4YEBbIC
" 1ICUU COIIPOTUBJICHUA. CrrocoOsl MOJIYYCHHA YHUCTBIX I'a30B U TCXHHUKA 0€e30IacCHOCTH npu pa60Te C
HUMH. MeToJIbl OYMCTKU Tra30B, IPUMEHSIEMbIX B Ja0OpaTOPUU, U CO3JIaHHE MPOTOUHBIX aTMochep U3
TOPIOYMX Ta30B IIPU BBICOKOM TeMIiieparype. Meronbl W3MepeHus TeMmIepaTrypbl U OIpEAeIeHUs
(U3NKO-XMMHUYECKMX CBOMCTB IUIaka B JIAOOpaTOpHBIX HccaenoBaHusAX. CrocoObl ompenesieHus
AaKTHBHOCTH KOMIIOHEHTOB B pacTBOpax M pacmiaBax. Kamopumerpus. IloBepxHOCTHBIE CBONCTBa,
IUIOTHOCTb U BSI3KOCTb XKUJKUX paciiaBoB. OOMEHHBIE PEAKIIMU MEKIY KUIKUM METAJIIIOM U HIJIAKOM.
MGTO,Z[BI HCCIICAO0BAaHUS MPOUCCCOB BOCCTAHOBJICHUSA U JUCCOHUALIUNA OKUCIIOB.

Jluteparypa k Teme 6: [1-9]

Tema 7. lIpoBeneHue MAaCCMBHOIO W AKTHBHOIO JKCIEPUMEHTAa HA MPOMBILLICHHOM
arperare.

Conepxanue Tembl /. IIpyunHBI U METOIBI MPOBEACHHUE NMPOMBIIUIEHHOIO 3KCIEPUMEHTA Ha
JEHCTBYIOIIEM METAJUTyprUuecKoM arperare. TexHuka O0€30macHOr0 MPOBEACHHS ASKCICPUMEHTA.
COFHaCOBaHI/Ie ,Z[OKYMGHTOB HGOGXOI[I/IMBIX JJIdA 3TOIro, B TOM 4YHCIC MCTOJUKH. AHaJII/IS Bceﬁ
COBOKYITHOCTH TTapaMEeTPOB MPOIECCa BO BPEMS TPOMBIIIIEHHOTO SKCIIEPUMEHTA. DKCIIEPUMEHTAIIBHO-
CTaTUCTUUYCCKHUEC MECTOAbI MATCMATHYCCKOI'O OIIMCAaHWNs. PGI‘peCCI/IOHHHﬁ aHaJIn3 HpI/I ITIaCCUBHOM H
aKTUBHOM OJKcriepuMeHTe. [IpoBepka anekBaTHOCTH BHIOPAaHHOW MOJEIH C HCIHOJb30BAaHUEM
CTaTUCTHUUYCCKHUX KpI/ITepI/IeB.

Jluteparypa k Teme 7: [1-9]

Tema 8. MHrorosoe 3anstne. CoBMecTHOEe HCHIOJb30BaAHHE AHAJIUTHYECKHX M
IKCIEPUMEHTATBbHBIX UCCIeI0BAHMIA.

Conepxanne Tembl 8: MToroBoe 3ausitue. BpIiOOp parrioHaIbHOTO METO/Ia METALTyPrHUECKOTO
skcniepuMeHTa. Kputepun BeiOopa parmoHanbHOro MeTona. [IpenmyriiecTBa u HEAOCTATKH W3BECTHBIX
3KCH€pI/IMeHTaJII:HBIX METOA0B I/ICCJIG,Z[OBaHI/Iﬁ B MeTaJIJIypI‘I/II/I.

Jluteparypa k Teme 8: [1-9]

3.3 [IpakTHyeckne (CeMMHAPCKHUE) 3aHATHUS

O0BeM, gac.
No Jluteparyp
Tema paboTsr OYHas/3a09HA
n/m i a

[ToHbIN 1 APOOHBIN PaKTOPHBINA IKCIIEPUMEHT, U UX
1 Matpuiia. Bei0op OCHOBHBIX (haKTOPOB, HHTEpBAJa U 4/- [1-9]
YpOBHEW BapbUPOBAHUSI.

CpaBHEHHE METOJIOB IMOMCKA OMTUMAJIBHBIX YCIOBHUI:
2 MOKOOPAMHATHON ONTHMH3AINN, KPYTOTO BOCXOKICHHS U 4/1 [1-9]
CHUMILIEKCHOTO TUIAHUPOBAHUSL.

PaboTa ¢ 3KkCTIepiMEeHTAIBHBIMHA JaHHBIMU B 3JIEKTPOHHBIX
tabnunax Excel. PasHbie THIBI MomenrpoBaHusl.
[IpenmymiecTBa ¥ HEJOCTATKH AHATUTUYCCKUX U

4 AKCIIEPUMEHTAIBHBIX METOJOB UCCIICIOBAHHI B 4/- [1-9]
METaJUTypruv (Ha MpuMepe TMHAMHUKH CHIITyYUX CPEen).
OcCHOBBI IPUOJTUKEHHOTO 10100 B MOACIIUPOBAHUM.
5 BespaszmepHnbie kpuTepun. PemeHus nmpakTHUeCKuX 3a1a4 4/1 [1-9]
Ha MMPUMEPE Pa3IMBKH METAILIA.

6/- [1-9]




O0bewM, yac.
No ’ Jluteparyp
wn Tema paboTsr OYHas/3a09HA a
s
MeTobl H3MEpEeHHS TEMITEPATYPhI U ONIpeIeIIeHUs (PH3HKO-
6 XUMHUYECKHX CBOWCTB IIUIaKa B JJAOOPATOPHBIX 4/1 [1-9]
WCCIICIOBAHHSIX.
[Tpu4uHBI 1 METOIBI MPOBEICHNE TPOMBIIIICHHOTO
7 9KCIIEPUMEHTA Ha JCHCTBYIOIIEM METALTyPrudecKOM 6/1 [1-9]
arperare. JIOKyMeHTBI U TEXHUKA OE30IMaCHOCTH.
Hroro: 32/4
3.4 JIabopaTopHbie padoThI
Ne O06mbewm, yac.
Tema 3anarus ’ Jluteparypa
/1 OYHas/3a09HAs
Y4eOHBIM IJIaHOM HE 3allJIAaHHPOBAHO
Hroro:
3.5 CamocrosiTesibHast padoTa CTyIeHTa
No Buapl camocTosiTenbHOM pabOTHI CTYIeHTa O0OBeM, yac.
n/m (ounas1/3a0uHas)
1 | M3ydyeHue JIGKIIMOHHOTO MaTepHasa 40/74
3 | HoxaroroBka k 1a00paTOpHBIM paboTam -/-
2 [ToAroToBKA K MPAKTUYECKUM 3aHSATUSIM 36/65
4 | BeimosHeHHE KypCOBO# pabOTHI -/-
5 | BelmonHeHne KypcoBOTro MpoeKTa -/-
6 BrimotHeHNE MHAMBUYaTLHOTO 38/ TaHHS -/9
Hroro: 76/148

3.6 KypcoBoii npoekT (padoTa), MHANBHAYAJIbHOE 3a1aHUe

KypcoBoii mpoexT (paboTa) mo AUCHUILITHHE YIeOHBIM IIJIAHOM HE TPEyCMOTPEH.

[IpemycMOTpEHO BBITIOHEHUE WHAMBHIYAJILHOTO 3a1aHus (KOHTPOIBHOM PabOThI) 3a04HOM (hOPMBI
oOydyenusi. llemp — oOydeHHME OCHOBAM pacuera; 3aKperieHue, yriyOoieHue u 00oOIeHwe 3HAHWH,
NPUOOPETEHHBIX MPH M3YYEHUH TEOPHUHM 3TOM AMCHUIUIMHBL WHAWBUAyalbHOE 3a/laHHE OKa3bIBaeT
COZICHCTBHE PA3BUTHIO HABBIKOB CAMOCTOSITEIIBHOTO PEIICHUSI TEXHIUECKUX /MM TEXHOJIOTMIECKUX 3a/1a4.
Pa3BuBaeT KOHCTPYKTHBHOE OTHOLIEHHWE K METOJAaM pacueToB, COBEPIICHCTBYET HABBIKUM BEICHUS U
oopmiieHre TPOeKTHON mokyMeHTarud. O BBIOJHEHUH WHIUBUIYaIbHOTO 33/IaHUsl COOOIIaeTcs
CTy/IEHTaM B Hayajie CeMEeCTpa, a YCJIOBHUS K 3a/IaHUIO MPEAOCTaBIAETCS B TEUCHUE Mecslia Mocje Havyasa
y4eOHOro ceMecTpa IOCie HM3Y4eHHs COOTBETCTBYIOLIETO JIEKIIMOHHOTO MarepHana W/WIM W3y4eHUH
marepuana, KOTOpbIi He paccMaTpuBaeTcss Ha Jekuusx. OO0beM yueOHOM Harpy3K NMpH BBIIOJTHEHUH
WHIMBUIYaIbHOTO 331aHus — He MeHee 9 yacoB. Caaya WHAMBUIYATIBHOTO 33aHUSI OCYIIECTBISICTCS HE
MO3/IHEE YeM 3a JIBE HeJleNn 10 OKOHYaHUsl y4eOHOro ceMecTpa. BriloHeHne MHAUBUYaIbHOTO 33/1aHUs
ocymiectsisercs B yackl CPC. PekomenayeMblii 00beM MOSICHUTEIBHOM 3alMCKU N0 MHAWBUAYaTbHOMY
3amannto — 5-15 crpanwui hopmata A4 (210x297 mm).

4. ®OHJ OOEHOYHbIX CPEJACTB

4.1 Kpurepum ¥ mKaJbl JJ8 WHTETPUPOBAHHON OIEHKHM YPOBHHA C(OPMHMPOBAHHOCTH
KOMIIeTEeHIM I

Cocmaeﬂﬂiomaﬂ KomnemeHyuu — nojHoma SHAHUL



— HYJIEBOM ypOBEHb: HEBEPHBIC, HE apI'YMEHTHPOBAHHBIE, C MHO)KECTBOM I'PYOBIX OLTMOOK OTBETHI
Ha BOIIPOCHI / OTBETHI HA JBa BOINPOCA U3 TPEX MOJHOCTHIO OTCYTCTBYIOT. YPOBEHb 3HAHUM HUXKE
MHHHMAaJIbHBIX TPEOOBaHUII;

— MUHUMQIBHBI YpOBEHb: JaHBI HE IIOJHBIC, HE TOYHBICE M AapPTyMEHTHPOBAHHBIC OTBETHI Ha
BOIIPOCHL. YPOBEHb 3HAHUI HMKE MUHUMAJIBHBIX TpeOoBaHUH. [lOMyIIeHO MHOTO IpyObIX OIIHOO0K;

— TIOpOTOBBIH YPOBEHB: JaHbl HEJOCTATOYHO IOJIHBIE, TOUHBIE U apTyMEHTHPOBAHHBIE OTBETHI Ha
Bonpocel. [[I0OX0 3HAeT TEpMHUHBI, ONpEACIEHUS M IOHATHS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHUS, TPUHIUNBI. JIOMyIIIEeHO MHOTO HETrpyObIX OLIHOOK;

— cpenHuil ypoBeHb: J[aHbI JOCTATOYHO IOJIHBIE, TOYHBIE M apryMEHTHPOBAHHBIE OTBETHl Ha
BOIIPOCHL. B 1€I0OM 3HAeT TEPMHHBI, ONPEIECICHHUS W IOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHUS, TPUHIUIBI. JIOMyIIIEHO HECKOIBKO HErpyObIX OIIHOO0K;

— TPOABUHYTHIM YPOBEHb: JAHBI NOJHBIE, TOUHBIE U apIyMEHTUPOBAHHBIE OTBETHI Ha BOIMPOCHI.
3HAeT TEPMHHBI, ONPEIEICHUS U IOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIUEHUS, IIPHHIINIIBIL.
Jlony1ieHo HECKOJIbKO HerpyObIX OUIHOOK;

— BBICOKHMH ypOBEHb: JaHbl IOJIHBIE, TOUHbIE U APIYMEHTHUPOBAHHBIE OTBETHI HA BOIIPOCHL. 3HAET
TEPMMHBI, OINPEICICHUS M IIOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIUEHUS, IPUHIIMIIBL.
JlomyIeHo HECKOIBKO HETOYHOCTEM.

Cocmasnarowas komnemeHyuu — ymeHus

— HYJEBOW ypOBEHbB: IIOJHOE OTCYTCTBHE TIOHUMAaHUS CYTH METOIUKH PEUICHUA 3a1a41, NOIMYIICHO
MHO’KECTBO IpyOeHInx omurOOoK / 3a/IaHus HE BBIITOJTHEHBI BOOOIIIE;

— MHHUMQIBHBIA YpOBEHb: Cllab0€ MOHMMAHHE CYTH METOAMKM PELICHUs 3aJaud, JAOMYLIEHbI
rpyObie omubOku. Pemenus He oOocHOBaHBL. He ymeeT MCnoib30BaTh HOPMATHBHO-TEXHUYECKYIO
autepatypy. He opueHTHpyeTCs B crienuanbHON HayYHOU JIUTEpaType, HOPMATUBHO-TIPABOBBIX aKTaX;

— TIOpOTOBBIA YPOBEHB: JOCTaTOYHOE IIOHUMAHHUE CYTH METOJUKH PEIICHUS 3a]a4M, JOIYIIECHbI
omnOku. PemeHuss He Bcerga OOOCHOBaHBI. YMEET HCIOIb30BaTh HOPMATHBHO-TEXHUYECKYIO
auteparypy. Cinabo OpHeHTHpYeTCsl B CIEUUAIbHOW HAaydyHOW JIMTEpaType, HOPMaTHBHO-NPaBOBBIX
aKTax;

— cpenHUl ypOBEHb: B IIEJIOM IIOHUMAET CyTh METOJUKHU PEIICHUs 3a[auu, JOMYIIEHBI OMINOKY.
Pemenus He Bcerma 0OOCHOBaHBI. YMEET UCHOJIb30BATh HOPMATUBHO-TEXHUYECKYIO U CIELHATbHYIO
HAy4YHYIO JIMTEPATYpPy, HOPMATUBHO-TIPABOBBIE aKThI;

— TPOABUHYTHIM YpOBEHb: B IIEJIOM IOHUMAET CYTh METOAMKU PELICHUs 3alayd, JOIYIIECHbI
HeTO4YHOCTU. CrnocoOeH O0OCHOBATH pEIIEHUs. YMEET HCIO0Jb30BaTh HOPMATUBHO-TEXHUYECKYIO U
CHEHUAJIbHYI0 HAYYHYIO JIUTEPATypy, HOPMaTUBHO-IIPABOBBIE AKTHI;

— BBICOKHMH ypoBeHb: [loHMMaeT CyTh METOAMKH pemeHus 3amgayd. CrocoOeH 000CHOBaTh
pelIeHnsd. YMeeT MCNONb30BaTh HOPMAaTHBHO-TEXHUYECKYI0 M CIICHUAIBHYI0 HAY4HYIO JIUTEPATYpY,
TIEPEIOBOI 3apYOCKHBIN OIBIT, HOPMATUBHO-TIPABOBBIE AKTHI.

Cocmasnarowas komnemenyuu — 61a0eHue HagblIKamu

—  HYJEBOH ypOBEHb: HE MPOJEMOHCTPUPOBAJ HABBIKU BHITIOJIHEHUS NMPO(ECCHOHATBHBIX 3ajad.
HcnpIThIBaeT CyIIECTBEHHbIE TPYIHOCTH MIPH BBITIOJHEHUH OTIENIbHBIX 3aJaHUil;

— MUHUMAJIbHBII YPOBEHb: HE MPOJEMOHCTPUPOBAT HABBIKU BBIMOJHEHUS MPO(ECCHOHATBHBIX
3aza4. VcIIbITHIBAaET CyIIECTBEHHBIE TPYIHOCTH NP BBIIIOJIHEHNN OTJENbHBIX 3a/1aHU;

— TIOPOTOBBI YPOBEHb: BJAJCET OMBITOM TOTOBHOCTU K NMPO(PECCHOHATHHON NEATETLHOCTH U
npoecCuOHATbHOMY CaMOCOBEPIICHCTBOBAHUIO HAa IOPOTOBOM ypOBHE. TpynoBble AeWCTBUA
BBITNOJIHAET MEJUIEHHO U HEKaUE€CTBEHHO;

— cpenHUl ypOBEHb: BJIAJICET CPEIHUM OIBITOM T'OTOBHOCTH K PO(PECCHOHATIBHOM e TEbHOCTH
U MpoeCCHOHATIFHOMY CaMOCOBEPILIECHCTBOBAHUIO. TpyIoBbIE NEHCTBUS BBINOJIHIET HAa CpPEIHEM
YPOBHE 1O OBICTPOTE U KaueCTBY;

— TPOABUHYTHIM YpOBEHB: BIa/I€ET OMBITOM U JOCTATOYHO BBIPAXKEHHOMN JIMYHOCTHOM FOTOBHOCTH
K NMpo(hecCHOHAIBHON NEATETbHOCTH M MPO(ECCHOHATBHOMY CaMOCOBEPIICHCTBOBAHUIO. BhicTpo n
KayeCTBEHHO BBIMOJIHSIET TPYOBbIE ICHCTBUS;



BBICOKHH YPOBCHB: BJIAACCT ONBITOM W BbIPAKCHHOCTBIO JIMYHOCTHOM TOTOBHOCTH K

npoeCCHOHATBHON JIEATENIBHOCTH M NMPO(ecCHOHAIBHOMY CaMOCOBEPIICHCTBOBaHMIO. BrIcTpo u
Ka4eCTBEHHO BBINOJIHAET TPYAOBbIE AEHCTBUS.

Obodwennas oyenka cghopmuposanHocmuy KoMnemeHyut
HYJIEBOI YPOBEHb: KOMIIETEHIIUN HE C(HOPMUPOBAHBI;
MUHUMAaJbHBIN YPOBEHb: 3HAUNTEIBHOE KOJIMYECTBO KOMIETEHIINHI He C(hOPMUPOBAHO;
MOPOTOBBI YpOBEHBb: BCE KOMIETEHIHMHU C(HOPMHUPOBAHBI, HO OOJBIIMHCTBO HAa MOPOrOBOM

YPOBHE;

CpeIHMI YPOBEHB: BCE KOMIETEHIIMHN C(hOPMUPOBAHBI HA CPEHEM YPOBHE;
IPOJIBUHYTHIM YPOBEHb: BCE KOMIIETCHIIMN CPOPMUPOBAHBI HA CPETHEM UJTH BHICOKOM YPOBHE;
BBICOKHH YPOBEHbB: BCE KOMIIETEHIIMH C(POPMHUPOBAHBI HA BEICOKOM YpPOBHE.

4.2 Bonpochl K 3K3aMeHy M PpUMeP IK3aMEeHAIIMOHHOr0 OuJjiera

RBO©ooNoORWNE

Hayunas nesTenbHOCTh U SKCTIEPUMEHT.

AHaIUTHYECKUE U SKCIICPUMCHTAJILHBIC UCCIICAOBAHU A

Buasl 1 MeTOIBI AKCTIEpUMEHTA.

Jlornueckue OCHOBBI IJTaHUPOBAHUS SKCIICPUMCHTA.

[ToHsATHE O MaTeMaTHYECKOM TUTAHUPOBAHUH YKCTICPUMEHTA

[TnaHbpl 2KCIEPUMEHTA TIEPBOTO U BTOPOTO MOPSIIKA.

Omnpenenenue ko3P PUITUIEHTOB ypaBHEHUS PETPECCUH.
[InanupoBaHue SKCIIEPUMEHTOB IIPU IIOUCKE ONTUMAJIBHBIX YCIOBUM.
HccnenoBanue CBOMCTB PAaCIUIaBOB | MTPOIECCOB BOCCTAHOBIICHUSI.

0. IlpoBeneHue MPOMBIIIICHHOT'O SKCIIEPUMEHTA Ha ACUCTBYIOIIEM arperare.
1. Be16op pannoHaIbHOTO METO/1a SKCIIEPUMEHTA.

12. KoMIIbIOTEpHBIE METOIBI CTATUCTUIECKON 00pabOTKH pe3yabTaTOB IKCIIE- PUMEHTA.

13. ®usnueckoe MOJEIUPOBAHKE B IIBETHON METAJUTyPrUH.

14. TexHUKH METaUTypPTHYECKOr0 SKCIIEPUMEHTA.

15. Kakue Bbl 3HaeTe BUIbI U METO/IbI SKCIIEPUMEHTOB?

16.B 4émM O0COOEGHHOCTH HATYpHBIX, MOJICIBHBIX W WMHTAIIMOHHBIX (KOMIBIOTEPHBIX )

sKcrepuMeHTOB? [TacCMBHOTO M aKTUBHOT'O KCIIEPUMEHTA?

17.Yem oOBsICHsACTCA MACICHHE HAYYHBIX HCCIACAOBAHUN 10 CTaausIM Ha JIabopaTOpHbBIE,

CTCHJIOBBIC U IPOMBINUICHHBIE? OCOOEHHOCTH KaXI0H U3 CTaAuN.

18. OnumuTe TpY OCHOBHBIE HANPABJICHUSI TEOPUU IKCIEPUMEHTA: MoJ00ue U MOAEITUPOBAHNUE;

MAaTCMaTUUCCKOC MIIAHUPOBAHUC,; CTATUCTUYICCKAA O6p&60TKa.

19. Beibop OCHOBHBIX (DaKTOpOB SKCHEpPHUMEHTa W TpeAesioB ux wu3MepeHus. Ilokasath Ha

pUMepax.

20. Kakue nienu miaHupoBaHUs aKTHBHOTO 3KcrniepuMeHTa? UeM MiIaHMpOBaHHE SKCIIEPHUMEHTOB

AJI IOCTPOCHUA MaTeMaTHU4eCKOM MOJCIHN OTINYACTCA OT IIOUCKAa OIITUMAJIBHBIX yCHOBHﬁ?

21. IlpaBuna BeiOOpa GakTOPOB M MX YPOBHEH MPH TUIAHUPOBAHUH SKCIIEPUMEHTA.
22. Marpuna nonHoro ¢akropHoro skcriepumenta (I1D3) u npasuiia e€ mocTpoeHws.
23. B 1eMm 3akirodaeTcsi CyIIHOCTh TUTAHUPOBAHHS YKCIIEPUMEHTOB MPH MOUCKE ONTHMAaIbHBIX

ycioBuii? Kakue MeToibl pU 3TOM UCHOIb3YIOT?

24. Ha yemM OCHOBaH METOJ] TOKOOPAMHATHOW ONTUMHU3AITUHN?

25. VI3 KaKk#X 3TanoB COCTOUT JITOPUTM ONITUMH3AIMU METOI0M KPYTOTO BOCXOXKJICHH?

26. B uem 3aKiTi04aloTCsl OCHOBHAS MJIes METO/1a CUMIUICKCHOTO TUIAHMPOBAHUS?

27.Yt0 B TEOpPUM OKCIEPUMEHTOB HA3bIBAIOT (PAKTOPOM, OTKIMKOM U  (DaKTOpHBIM

MPOCTPAHCTBOM?

28. Yro Takoe nuHUA perpeccun? M3o0pasure e€ Ha pUCyHKax, OTIMYAIOLINXCS TECHOU U c1a0oii

CBSI3bIO MEXKY (DAKTOPOM U OTKJIMKOM.



29.

30.

31.
32.
33.
34.
35.

36.

37.

38.
39.

40.

41.

42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

Uto Ttakoe koddduimeHt koppemsuuu? M300pa3zuTe Ha pPUCYHKAX AKCIICPUMEHTAIbHBIC
JaHHBIE I KOTOPBIX K03 duumeHT koppensaun 6;n30K K 1 nmm 61u30k k 0.

Kakue Bo3mokHOCTH ecTh y mporpammbl Excel muist KOppensimuOHHOTO M PErpecCHOHHOTO
aHaJIM3a SKCIIEPUMEHTABHBIX JaHHBIX?

UYro Takoe KpUTEepHUH MOA00US U KaK €Tro UCIIOJIb3YIOT B MOAETUPOBAHUN?

Kpurepwuii mono0Oust Mexanuyeckoro ABmwxkeHus (kpurepuil HproToHa).

Onummure reoMeTpuYecKoe, KWNHEMAaTHYeCKOe U JUHAMHUYECKOE MOo00ue.

Y cnoBus MOHOTO OO0 HATYPHI M MOACTH pH (PU3UYIECKOM MOJICITUPOBAHUH.

Kak mnepecunThiBaTh pe3yibTaThl HKCIEPUMEHTAa MpU (PU3NUECKOM MOJCIMPOBAHUM B
YMEHBIIEHHOM MaciuTade?

B kakux ciyydasix UCHOIB3YIOT: M000MEe U MOJIEIMPOBaHIE; MAaTEMaTHYECKOE MJIaHUPOBAHUE
U cTaTUCTHYecKass 00paboTKa SKCIEPUMEHTAIbHBIX JAHHBIX?

Kaxkue xputepun momooust HCIIOJIB3YIOT MTPU MOACIMPOBAHUU ra3oBoro noroka? Korma u kak
VYUTHIBAIOT C)KUMAaEeMOCTh raza?

Urto Ha3wIBatOT KputepueM (dnuciaom) Maxa? Uto oH xapakTepusyeT?

Onummure METOIMKY MOJICTTUPOBAHUSI ITPOLIECCOB 3arPy3KH U BHITPY3KH OyHKepa. Kak BeIOpaTh
MacmTad Mofienu?  BBIOMpaeM 1O pa3Mepy HauMeHbIel (Qpakiiuu.

A3poIMHAMUYECKOE COMPOTUBIIEHUE (ra30MPOHUIIAEMOCTh) Cosi MHUXThl. Puznueckas
MOJIEJIb JIJISl OTIPEICTICHUS 3TOM XapaKTepUCTUKHU CBITydero MaTepuana?

Kak mo rpaduky ¢ 3KCHepuMEHTAIbHBIMU JAaHHBIMHU OMPEACITUTh BUJ CBSA3H: CTOXACTUYHAS
(cyvaitHas) oHa unu GyHKIHOHaNbHAs. [lokaxkuTe Ha pUCYHKE.

TexHuka 0€30MaCHOCTH MPU POBEJCHUH MPOMBIIIJIEHHOTO SKCIIEPUMEHTA.

OcHOBBI MPUOTUKEHHOTO TIOI00MS B MOICIUPOBAHUH.

MeToauKku UCCIeIOBaHUI adpOJUHAMUKHI U SJIEKTPOTHAPABINYECKHUX TTOTO- KOB.

[TogoOue B MOaeTMpOBaHUH MacCCOOOMEHHBIX MTPOIIECCOB

MonenupoBaHue TUHAMUKH CHITYIHX CPE

BricokoTeMmneparypHble Hccle0BaHUs PACIIIIaBOB U MPOIIECCOB BOCCTAHOBJICHMUS
HccnenoBanue NBHKEHUS )KUIKOCTEH M ra30B B METAJUTYPTrUYECKUX arperarax

[IpoBeneHune MaccMBHOTO U aKTUBHOTO 3KCIIEpUMEHTa Ha IPOMBIIIJIEHHOM arperare
CoBMeCTHOE UCTIONIF30BaHNE AHATUTUYECKUX U AKCIIEPUMEHTATBHBIX HCCIETOBAHUI

Teopust mogoOust B MOIEIMPOBAaHUHN METAJUTYPrHUYE€CKIX MTPOLIECCOB U arperaTos.



IIpumep 3K3aMeHANIMOHHOTO OMJIeTa

I'OYBIIO «/loHeukuii HANMOHAJbHbINA TEXHUYECKUII YHUBEPCUTET

YpoBeHb BhICHIEro MPodhecCHOHATEHOTO 00Pa30BaHMS: Mazucmpamypa

(bakanaBpHaT, CIICLUATUTET, MAaTUCTPATYpa)
HampasiieHre noiroToBKy (CIeUanTbHOCTD): 22.04.02 «Memannypaus»

(Koz, Ha3BaHHE)

[Tpoduns (MarucTepckas mporpaMma, «Memannypeus yeemmvix Memaniosy
CIielaan3arus):
CGMGCTp : 4 (na3Banue)
VYyeOHnas AHnanumuueckue u IKCNEPUMEHMANbHbBLE UCCTIC008AHUA 8 UBECHHOUL
JUCITUTIIINHA! Memanuypzuu

SK3AMEHAITMOHHBII BUJIET Ne 1

1. Yem oOBsACHSETCS IeIeHNE HAyYHBIX UCCIIEI0OBAHUH 110 CTAANSAM Ha J1a00paTOpHbIE,
CTEHJIOBBIE U MTPOMBIIIIeHHbIE? OCOOEHHOCTH KaXI0HM U3 CTa .

2. Yto Takoe koadpdunuent koppemsauuu? M300pa3ute Ha pucyHKax SKCIEPUMEHTAIBHBIC
JaHHBIE JIs1 KOTOPBIX K03 (HUIMEeHT Koppenaunu 61130k K 1 mnm 61130k K 0.

3. Uro Ha3zwIBatoT KpuTepuem (uuciiom) Maxa? Uto oH xapakrepusyert?

YTBepkaeHo Ha 3aceaHuu Kapenpsl «L{gemuas memannypeus u KOHCMPYKYUOHHbLE

mamepuaiivl)
(HanMeHOBaHHe Kadeaphl MOIHOCTHIO)
[IpoTokon No oT
3aB. kadenpoit Ilaceunux C.IO.
(roanuce) (®.1.0.)
DK3amMeHaTop bpycos A.JL.
(moanumce) (®.1.0.)

4.3 Kputepum onleHMBaHUS

OrneHuBaHue YpOBHS OCBOCHUS CTYIACHTOM Y4eOHOTO Marepuasia JUCUUTLINHBI TIPOU3BOAUTCS B
X0JIe TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOM aTTeCTalluu (CEMECTPOBOTO KOHTPOJIS).

Texkymuii KOHTPOJIb 3HAHWN CTyAEeHTa OYHON (OopMbI OO0y4eHHUs OCYLIECTBISETCS IO
pe3yabpTaTaM Tekyuleil padorhl. Texymas padoTa moapa3aesieTcss Ha TeKYIyo ayIuTOpHY padbora
U TEKYIIYI0O CaMOCTOSTEeNbHYIO pabory. Tekymiasi aynuTopHasi padora mpearnojaraeT TEKYIIHid
KOHTPOJIb 3HAHMU CTYJEHTa MO pe3yibTaTaM Y4eOHbIX 3aHATUH. OOBEKTaMu TEKYyLIero KOHTPOJIS
SIBJISTFOTCSI: TIOCEIAEMOCTh ayJUTOPHBIX YUEOHBIX 3aHATHN; padoTa Ha 3aHATHUSX;, TEKYIIUH OMpPOC.
Texymas camocTosiTeibHasi padora CTyAeHTa OOy4YeHHUS MpEAINoyaraeT BBINOJHEHUE 3a/aHUS
KOHTPOJIBHOU PabOTHI) B COOTBETCTBUU C METOIMYECKHUMH PEKOMEHIAIIUSIMHU.

[TokaszaTens MaxkcruManbHOE KOJTMYECTBO 0aIoB
Texymas aynurtopHasi padora:

— TIOCEIIAaeMOCTh Ay TUTOPHBIX YUCOHBIX 3aHITHH (32 BCE 3aHATHA) 30
— paboTa Ha 3aHATHAX (32 BCE 3aHATHS) 30
TEKYIIHA Ompoc (3a BCE OMPOCHI) 30

Texymas camocTosiTeJIbHAsA padoTa

— 3aganue (KOHTPONIbHAS paboTa) 10

Texymuii KOHTPOJIb 3HAHUN CTyIAeHTa 3a04HOH (opMbl OO0y4YeHHs OCYLIECTBISETCA I10

pe3yapTaTaM Tekylleid padorbl. Tekymas pabora BKIOYaeT B ceOsl TEKYIIYIO CaMOCTOSTEIbHYIO

paboty. Tekymasi camocTosiTeibHAast padoTa CTyAeHTa OOydYeHUs MpEANoaraeT BBITOJHEHUE
3aaHusl (KOHTPOJIBHOM pabOThl) B COOTBETCTBHH C METOJIMYECKUMHU PEKOMEHAAIUSIMH.

[TokaszaTens MakcrManbHOE KOTUYECTBO 0aJIOB

Texymas camocTosiTeIbHAsA padoTa




| — 3a/1aHKe (KOHTPOJIbHAS paboTa) ‘ 100

IIpome:xxyTouHasi aTTecTalMs CTYJICHTOB OYHOM U 3204HOM (HopM 00yUeHHUS OCYIIECTBIISETCS
B Jopme IK3aMeHa: B HDK3aMEHAIIMOHHOM OWJIeTe MPEAYCMOTPEHO JIBA TEOPETHUECKUX 3aJJaHUS U 3a/1a4a.

IIpomeskyTouHasi aTTECTAIUS MaxkcruManbHOE KOJTMYECTBO 0aoB
— TEOPETUICCKUN BOTIPOC (3a KaXKIBI BOIIPOC) 40
— 3a/71a4a 20

Pacuer 6amtoB (B) a1 CTYZCHTOB OYHOM W 3209HOI (OPMBI O0YUCHHUS OTIPEACISICTCS C YIETOM
nojeBoro ygactus Tekyiiei pabotsl (TP) u mpomexyrounoii arrecranuu (ITA):
B=TP*0,3+ITA*0,7

[Monyuennas onenka o 100-0ayIbHOM IIKalle ONMpeIeNsieT OLEHKY 10 TOCYAapCTBEHHOM IIKaie
u mkane ECTS:

Cymma 6amtoB o 100-6anbHoi Ouerka o mxane ECTS OneHka 1o rocy1apcTBEHHOM
IIKaje IIKaje
90-100 A OT1nnyHO
80-89 B Xoporo
75-79 C
70-74 D
60-69 E yJIOBJIETBOPUTEIHHO
35-59 FX
0-34 = HEYJIOBJIETBOPUTEIBHO

* — ¢ 00s13aTEIHLHBIM IMOBTOPHBIM M3YUCHUCM OAUCHUIIINHBIL.

[Ipy HEBHIIOJIHEHWHM BCEX 3aJaHUN, MPEAYCMOTPEHHBIX YYEOHOH MPOrpamMMoON JHCIUILUIHHBI
cormacHo «[lomoxkennro 00 opraHu3anuu y4eOHOTO TpOIEccay CTYACHTY B BEIOMOCTb MO KYypCy
ctaBuTcs 3anuch «He nomymien». CtyaeHTaM, KOTOpble OBLIM JOMYILEHBI K claye dK3aMeHa, HO He
SIBUJINCH HA HCT'O, B BEAOMOCTHU CTAaBUTCA 3aIlIUCh «He aBuicsy.

4.4 Ilpumep TeKymero OmMpoca Ha MNPAKTHYECKUX (CEMHUHAPCKHMX) 3aHATHUAX WIN
J1abopaTopHbIX padorax

Ha npumepe oiHOM U3 TEM:

1. Boi6op OCHOBHBIX (aKTOpPOB SKCIEPUMEHTa M NpeAenoB HX u3MepeHus. I[lokazaTh Ha
npuMepax.

2. Kakue 1ienu riaHupoBaHMs aKTHMBHOTO JKCIepUMeHTa? UYeMm IUlaHUpOBaHHUE HKCIEPUMEHTOB
JUISI IOCTPOCHUS] MATEMaTUYECKONW MOJIETH OTJIMYAETCS OT MOMCKA ONTHUMAJIbHBIX YCIOBUMA?

3. IlpaBuna BeIOOpa (pakTOpPOB M UX YPOBHEH MPH IUIAHUPOBAHUH HKCIICPUMEHTA.

4. Marpuna noiHoro ¢gakropHoro 3kcnepumenTa (I1D3) u npapwmia e€ mocTpoeHus.

5. Il1aHbl SKCIEPUMEHTOB BTOPOTO MOPSIKA: OPTOrOHAJIBLHBIE H POTaTa0eIbHBIE.

OTBeThl Ha BONPOCHI BXOJHOTO KOHTPOJISA YYUTHIBAIOTCA IIPENoAaBaTeieM B pe3yibTaTax
TEKYILETr0 KOHTPOJISE pabOTHI CTY/ACHTA.

4.5 KypcoBoe NpoeKTHpOBaHHE
VY4eOHBIM IIIaHOM KypCOBOE IPOESKTUPOBAHUE HE 3aIlIIAaHUPOBAHO.



S PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas1 IMTEpaTypa

1. Mertoasl mIaHUpOBaHUS U OOpaOOTKH PE3yJIbTATOB MHKEHEPHOTO JKCIIEPUMEHTA: YUeOHOe
nocobue / H.A. Cniupun, B.B. JlaBpos, JI.A. 3aiinymiuH, A.P. bonaun, A.A. Bypsikun; [Tox o6mt. pen.
H.A. Cniupuna. — ExarepunOypr: 000 «YUHI», 2017. — 290 C.
http://ed.donntu.org/books/17/cd7543.pdf

2. llgetnas metamypruss Ykpaunsl. Tom 1. Y. 2. Meramuryprust TSKENBIX 1IBETHBIX METAJUIOB:
monorpadus / Yepsonsiid N.®., bpeauxun B.H., I'punait B.I1. u ap., mox pex. JOKTOpa TEXHUYECKUX
Hayk, mnpodeccopa YepBoHnoro N.®D.; 3amopoxckas TOCyAapCTBEHHash WH)KCHEpHAs aKaJeMUs. -
3anopoxse: 3T A, 2017. - 308 c.

3. AmoMuHUN BTOPWUYHBIA [DNEeKTpoHHBIH pecypc] : Monorpadus / B. H. bpeguxun,
I'. T'. Kopunkwuii, B. FO. Kymuepos, A. U. Illesenes. - 11 M6. - lonenk : TOYBIIO "JJOHHTVY", 2019.
- 1 ¢aiin. - Cucrem. TpeboBanus: Acrobat Reader. - http://ed.donntu.ru/books/20/cd10009.pdf.

I1. lonosinuTEIbHAS JIUTEPATYPA

4. I'peunnkoB @.B. OCHOBBI HAYYHBIX HCCIEIOBAaHUH [ DIEKTPOHHBIN pecypc] : yueOHOoe mocooue
115t By3oB / @.B. I'peunuxos, B.P. Kaprun ; ®I'AY BO "Camap. roc. aspokocm. yH-T uM. akaa. C.II.
Koponesa (Hau. uccnen. yu-t). - 1 M6. - Camapa : CT'AY, 2018. - 1 ¢aiin. - CucreM. TpeOGoBaHUS:
Acrobat Reader http://ed.donntu.org/books/17/cd6911.pdf

5. ®okuueBa E.A. IlnanupoBaHue sSKcrepuMeHTa U 00pabOTKa pe3yabTaToB HCCIEAOBAHHMA
[DnexTpoHHbI pecypc] : yaeOHoe mocodue mis By3oB / E.A. ®okuyeBa, M.M. Anekcees ; Bonoro.
roc. yH-T. - 762 K6. - Bonorga : Bol'Y, 2017. - 1 ¢aiin. - Cucrem. TpeboBanus: Acrobat Reader.
http://ed.donntu.org/books/20/cd9523.pdf

6. Meramuryprusi IBeTHBIX MeTaIUIoB : yueOHUK / B. M. Cusskos, B. 0. baxun, B. H. bpuukus,
I'. B. IletpoB ; nox penakmueit B. M. CuzsikoB. — Cankt-IletepOypr : HanmonansHbIi MUHEpaIbHO-
ChIpheBOI yHHBepcUTeT «I opHBIiiy, 2019. — 392 ¢. — ISBN 978-5-94211-746-7. — TekcT : 3MeKTPOHHBIN
/" Iudposoit  oOpazoBatenbHbli  pecypc  IPR SMART : [catir]. -  URL:
https://www.iprbookshop.ru/71698.html (mata oOpamenus: 07.12.2022). — Pexxum npoctyma: st
aBTOpH3up. monb3oBareneii. - DOI: https://doi.org/10.23682/71698.

6 YYEBHO-METOAUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI

Y4eOHO-MeTOoqMYeCKHE H31aHNs, paspa0oTranHbie B JOHHTY:

7.Kypc nekmuii «AHaTUTUYECKHE W OKCIEPUMEHTAIBHBIE HCCICJAOBAHWS B IIBETHOU
METaJUTYprum» Ui 00y4aroIuXCcsl 0 HalpaBiIeHu o NoArotoBku 22.04.02 «Meramnyprus» Bcex Gopm
obyuenust / TOYBIIO «IOHHTY», Kad. llBeTHass MeTtamutyprusi ¥ KOHCTPYKIIMOHHBIE MaTEpHAIIHI ;
coct.: C.IO. IMaceunuk, A.JI. Bpycos. — Hounenk : JIOHHTY, 2023. — Cucrem. tTpeboBanus: Acrobat
Reader. (mocTym uepe3 TUYHBIN KAOMHET CTYACHTA)

8. Cupmopenko, I'.H. Meroauueckue ykazaHusi AJisi MPOBENCHUS MPAKTUYCCKUX 3aHSATHH IO
nuctumnae «KommnberoTepHas o0paboTka naHHbIX» [DnekTponHbiil pecypce] / I'.H. Cunopenko .—722
k0 .—Jloneuk : JonHTY, 2019 .— 1 daiin. — Cucrem. TpeboBanusi: Acrobat Reader (moctyn uepes
JTUYHBIA KAOWHET CTYACHTA).

9. Kopunkuit I'.I'., [Taceunuk C.}O. Metoauueckue yKkazaHUsS A CAMOCTOSITENILHOW PabOTHI
CTYJICHTOB, OOYYaroIIuXcs MO HampamieHuo «Metammyprus» [DnekTpoHHbIi pecype| / Kopunkuit
I'.T"., ITaceunuk C.}YO. — 48 k6 .— Jlonenk :[lonHTY, 2019 . — 1 ¢aitn.— Cucrem. TpeboBanms: Acrobat
Reader (moctyn uepe3 Tu4HBIN KaOWHET CTYACHTA).

DJIEKTPOHHO-HH(OPMaLIMOHHBIE PeCyPChI:
OBC JOHHTY - http://donntu.ru/library
9BC IPR SMART - http://www.iprbookshop.ru



http://ed.donntu.org/books/17/cd7543.pdf
http://ed.donntu.ru/books/20/cd10009.pdf
http://ed.donntu.org/books/17/cd6911.pdf
http://ed.donntu.org/books/20/cd9523.pdf
https://doi.org/10.23682/71698
http://donntu.ru/library
http://www.iprbookshop.ru/

Internet-pecypchsi:

DNEeKTPOHHBIN KaTajior HaydyHOW OunbOmuoTexkn JIOHEIKOTO HAIMOHAIBHOTO TEXHUYECKOTO
yauBepcuteta. — Jounenk : Hb JIOHHTY, 1999 -2022. - URL: http://ec.donntu.ru/. — TekcT :
3JIEKTPOHHBIM.

Nudopmuo : anekrpon. ciipaBounuk / OO0 «PMHOULL». — Mocksa : U3nar. nom «MHDOpMEOY,
[2018-2022]. — URL: https://www.informio.ru/. — TeKkcT : 3JIeKTPOHHBIN.

Jlanp : 3nmeKTpoHHO.-OubOn. cucrema. — Caunkr-IlerepOypr : Jlanp, cop. 2011-2021. — URL:
https://e.lanbook.com/. — Pesxum moctyma : j1st aBTOpU3HP. MOJIb30BaTeNCH. — TEKCT : 3IEKTPOHHBIH.

COb : KoHCOpIMyM CETEeBBIX IEKTPOH. 0-K / DIeKTpoH.-0u0:1. cuctema «JlaHby Mpu MoaIepKKe
ArenctBa ctparer. ununmatuB. — Cankr-llerepOypr : Jlawp, cop. 2011-2021. - URL:
https://e.lanbook.com/. — Pexum pmocryma : s TOJb30BaTeNeld OpraHW3alMii-y4acTHUKOB,
noanucyukoB DbC «Jlanby». — TeKCT : 31eKTPOHHBIN.

Hayuyno-undopmanmonnsiii 6uOnMMOTeYHBI LeHTp UMeHu akaaemuka JI. WM. AbankuHa :
aeKTpoHHas Ouonmoreka / Poc. skoH. yH-T M. akaz. ['.B. [Tnexanosa. — Mocksa : KnowledgeTree Inc.,
2008. — URL: http://liber.rea.ru/login.php. — Pexxum goctyna : s aBTopusup. nojb3oBareneid. — TekcT
: DJIEKTPOHHBIM.

Book on lime : anekTpon. 6ubi. cuctema : auctanil. oopazosanue / M3a-so KAY MI'Y um. M.B.
JlomonocoBa. — Mocksa : KJIY, cop. 2017. — URL: https://bookonlime.ru. — Tekct. nzobpaxkenue.
YcTHas peysb : 3JEKTPOHHBIMN.

Polpred : anekTpon. 6ubi. cuctema : aenoBbie ctatbu U HHTEpHET-cepBHUCH / OO0 «I1OJIITPE/]
CrnpaBounukuy. — Mockga : [TOJITTIPE]] CnpaBounuku, cop. 1997-2022. — URL: https://polpred.com.
— TeKCT : 3JEeKTPOHHBINU.

CYBERLENINKA : nayu. snektpoH. 0-ka «KubepJlennnka» / [E. Kucmsxk, [[. Cemsukun, M.
Ceprees ; OO0 «Uteoc»]. — MockBa : KubepJlennnka, 2012-2022. — URL: http://cyberleninka.ru. —
TeKCT : AIEeKTPOHHBIN.

Hayunas anexktponnas 6ubnunorexka eLIBRARY.RU : urdopm.-ananut. nmoptan / OOO Hayunas
aneKkTpoHHass OubOnmoreka. — MockBa : OOO Hayu. snektpon. 6-ka, 2000-2022. — URL:
https://elibrary.ru. — Pexxum qocTyna : Uit 3aperucTpHp. MoIb30BaTeeii. — TEKCT : 3JeKTPOHHBIH.

HanmonanwsHas snektponHas ouoimoreka : HOb : dpenep. roc. uadopm. cucrema / M-Bo KyJIbTypbl
Poc. ®enepanuu [u ap.]. — MockBa : Poc. roc. 6-ka : OO0 DJIAP, [2008-2022]. — URL:
https://rusneb.ru/. — Texct. MU300paskeHue : 3JIEKTPOHHBIN.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JTUCLHUIIJINHBI

1. JleximonHsble 3aHATUS: YueOHas aynutopust Ne5.252 yuyeOHbI Kopmyc 5 1isl IpOBEIEHUS
3aHATHUH JIEKIIMOHHOTO M TPAKTUYECKOTO THMAa (CrenuaTn3upoBaHHas MeOenb, koMmbioTep Celeron 800
2 GHz/2Gb/50Gb (OC linuxmint-17-xfce, munienzus GNU GPLv3, LibreOffice 6.2.8, nunienzuss GNU
GPLv3), kxomnbeiotep IBM AT 286/287 2 GHz/2Gb/50Gb (OC linuxmint-17-xfce, muuensus GNU
GPLv3, LibreOffice 6.2.8, munensus GNU GPLv3), komnetotep IBM PC 2 GHz/2Gb/50Gb (OC
linuxmint-17-xfce, munensus GNU GPLv3, LibreOffice 6.2.8, nunenszus GNU GPLv3), MoHHTOpBI
Samsung 957 DF, Samsung 755 DF, mnakaTsl, cTeHabl, oOpa3ibl (OPMOBOUHBIX MAaTEpUANIOB,
deppocnaBoB, JIUTaTyp, METAIOPEXKYIIET0 HHCTPYMEHTA, YIJIOMEphl, MOJEIN KPUCTAILTHYECKUX
peNIeToK, 00pasIbl OTIUBOK)

2. [lpaktrueckue 3anaTus: YueOHas aymutopust Ne5.252 ydeOHbIN KOpmyc S /ISl IPOBEACHUS
3aHATUH JEKIIMOHHOTO U IMPAKTUYECKOTO TUMA (crieruanu3upoBanHas medensb, kommnbiotrep Celeron 800
2 GHz/2Gb/50Gb (OC linuxmint-17-xfce, muniensust GNU GPLv3, LibreOffice 6.2.8, nunensus GNU
GPLv3),xomnerotep IBM AT 286/287 2 GHz/2Gb/50Gb  (OC linuxmint-17-xfce, nunenszus GNU
GPLv3, LibreOffice 6.2.8, munenszus GNU GPLv3), komnetotep IBM PC 2 GHz/2Gb/50Gb (OC



linuxmint-17-xfce, munensus GNU GPLv3, LibreOffice 6.2.8, munenszus GNU GPLv3), MoHHTOpBI
Samsung 957 DF, Samsung 755 DF, mnakatel, CTeHIbl, 00pa3mbl (POPMOBOYHBIX MaTEpHAIIOB,
(deppocnaBoB, JHUraTyp, METAUIOPEXKYIIEr0 WHCTPYMEHTA, YIJIIOMEpPbI, MOJEIH KpPUCTAJUIMYECCKUX
peleToK, 00pasibl OTIMBOK).

3. [loMemieHust UIsl CaMOCTOSITEIBHOW pPaOOTHI € BO3MOXKHOCTBIO TIOJKITIOUEHHUS K CETH
"UuTepHer" W obecrmeueHrneM JOCTyIa B AJIEKTPOHHYIO WH(GOPMAIMOHHO-00Pa30BaTENbHYIO CpEdy
OpraHu3alliy: YUTaJbHBIC 3ajbl, yaeOHble Kopmyca 2,3 (KommbproTepHas TEXHUKa ¢ BO3MOXXHOCTHIO
NOJKIIOUEHUsT K ceTn «MHTepHEeT» M 00eCrneueHUueM J0CTyma B 3JICKTPOHHYIO HH()OPMAIMOHHO-
obpazoBarenbhyto cpeny (QONMOC JOHHTY) u anexkrponHo-o6ubnunoreunyio cuctemy (3bC IPRbooks),
a TaKk’Ke BO3MOXKHOCTBIO MHIMBHUIYaJIbHOIO HEOTPaHUYEHHOTO JocTymna odydatoniuxcs B 9bC u SUOC
nocpeactBoM Wi-Fi ¢ mepconanbubix MoOMIBHBIX yeTpoiictB. OC- Microsoft Windows 7, OpenOffice
2.0.3 — oo6mectBennas gurensus MPL 2.0/ Grub loader for ALT Linux - munensus GNU LGPL v3/
Mozilla Firefox - muuensus MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning
Environment) - nunensus GNU GPL.

4. JTabopatopHbIe pabOTHI: TUTAHOM HE MPEAYCMOTPEHBI
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