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Pasnen 1. OBLLIASI XAPAKTEPHCTHKA MOJIYJIS «[TIPUKJIAIHBIE ACHEKTBI
OHU3UKO-MATEMATHYECKHUX 3HAHWI»

1.1. AHHOTaUMA cOAeP/KAHUA MOXYJIs

Jlanupli MOIynb OTHOCHTCS K oOsi3aTenbHOd wacTh broka 1 W HampaBieH Ha
(dopmupoBanne 001enpodecCHOHANBHBIX ¥ YHHBEPCATLHBIX KOMIETEHIIHI.

Monyns HampaBneH Ha IOATOTOBKY  CTYAEHTOB K  YNPABIEHHIO  CJIOKHBIMH
MeTaUTypru4eCKUMH OOBEKTaMH C MCIIOIb30BAHHEM METOJOB MOJETHPOBaHHS chHcTeM. Momayib
3HAKOMHUT €O cnenu(uKoi NPUHATHS pelleHHd npH paboTe ¢ COBPEMEHHBIMH CJIOYKHBIMH
o0BeKTaMH, ¢ HCTOpHEH MojenupoBaHHs cHcTeM. CTYIEHTHl OCBAMBAIOT METOIbI MOCTPOEHHS
HMHTAIHOHHBIX H MareMaTHYecKUX Mojiened. Moayib 3HaKOMHT ¢ 0COOEHHOCTSMH OpraHH3aluH
COBPEMEHHOIO HAy4YHOIO SKCIEPUMEHTa, B YacTHOCTH, CO CHENH(UKON DKCIepHMEHTa B
meTautyprud. OCHOBHasl LleJIb — HAy4YHTh CTYAEHTOB IOJB30BATHCS COBPEMEHHBIMH, HAYYHBIMH
METOJaMH TOArOTOBKH IUIAHHPOBAHHS M IIPOBEIEHHs OJKCIepuMeHTa, o0paboTke M aHaIU3y
ONBITHBIX JTAHHBIX.

PesynpraTtamu 00ydeHHs CTaHOBSTCS 3HAHMSA, YMEHHS W HAaBBIKH HMCIIOJIb30BAHHS MOJEINeEii
IPY CO3JAHUH U IKCIITyaTallHH METAJLTYPrHYeCKHX CHCTEM.

1.2. CrpykTypa H 06beM Moy s

Tabnuna 1.
O6bem aHCUMIIHA ®opma HTOroBOii
Ne 11 T Ter—— MOAYJIsl H BCETO NPOMEKYTOUHOI aTTecTaunH
sifii ep Aucl MOAayJ1st MOYJIs B 324€THBIX | o AMCUMIUIMHAM MOAYJIS H B
€HHHUAax H yacax LEeJIOM N0 MOAYJTH
MozenupoBaHue IpoLEcCOB U
1. p p 3/108 3a4eT
00BEKTOB B METAJLTY prUH
Teopernueckue OCHOBBI
2 P 3/108 3a4er
IKCIepUMEHTA
WUTOI'O no mMoxymo: 6/216 He NIPeyCMOTPEHO

1.3. IlocienoBaTe/IbHOCTL OCBOEHHS MOIY.Isl B 00pazoBaTeIbHOIl mporpamme

IlpepeKkBH3HTHI MOAY.IsI Meraunyprudeckue TexHonoruu; Haygno-
(yHIaMeHTalbHbIE OCHOBBI ITPO(ECCHOHAILHOM
nesitenbHOCTH; CriennanbHble pas/iesibl HayyHo-
byHIaMEeHTAIBHEIX OCHOB ITPodeccHOHANBHOMH
TSI TENEHOCTH

ITocTpeKBH3HTHI H KOPPEKBH3HTHI

ABTOMaTu3aius B Temnosnepretuke; [IpakTuka
MOIYJIst

1.4. Pacnpenenense KOMIEeTeHIHI 10 JUCIHILIMHAM MOAYJIsl, IIAHHPYEMbIe
pe3yabTaThl 00y4eHHs (HHIMKATOPBI) 0 MOXYJIIO

M3yuenne IUCHMIUIMH MOAYNs INpeaycMarpuBaeT (OPMHpPOBAaHHME  KOMIIETEHIUH
IIOCPEZICTBOM IIOCJIEN0BATEIbHOIO OCBOEHHS pE3ylbTaToB OOy4eHHs Ha OIPEIEIEHHOM YPOBHE
CIIOXKHOCTH COJIEpIKaHHs.




Pesynbrarel 00y4yeHHs N0 THCHUIITHHEE — 3TO KOHKPETHEIE 3HAHWUS, YMEHHS, OIBIT ¥ JPYTHE
pe3yNLTaThl (ColepiKareIbHble KOMIOHEHTHl KOMIIETEHIIHH), KOTOPBIX TJIaHUpPYeTCs AOCTHYHL Ha
JTane HM3Y4YeHHs IUCLMILIMHBL MOMYNIsS M KOTOpble JOKHBI OyayT MpOAeMOHCTPHPOBAHBI
o0ydYarolmuMHuCsT M ONEHEHBl IperofaBaTelleM [0 HHIAMKATOPam/H3MepsieMbIM  KPHTEPHSIM,
BKJIIOYEHHBIM B (JOPMYJIMPOBKY Pe3yJIbTATOB 00yUCHHUS.

Wupukatop — 3T0 nmpusHak / curHan/ Mapkep, KOTOPBIH NMOKa3bIBaeT, HA KAKOM YPOBHE
o0yuJaroImuics J0KEH OCBOHTh Pe3yJIbTaThl 00yUeHHs H MX MpeIbABICHHE JOJDKHO MOATBEPIUTE

(l)aKT OCBOCHHs NMPEAMETHOI'O CONCPXKaHHA JAHHOM JUCITHILIHHEI.

Wuukaropsl

YUHTEIBAIOTCA IIPpH BbI60pe B COCTaBJIEHMH 3aJaHHH KOHTPOJIbHO-

OIIEHOYHBIX MEPONIPHATHH (OLICHOYHBIX CPEJICTB) TEKYIUEH W MPOMEXKYTOYHOH aTTECTAIHH.

Ilepeyens
AHCHHILTHH
MOyl

Kox 1 HaumMeHnoBaHue
KOMIIeTeHIIMH

ILnanupyeMble pe3yJbTaThl 00y4UeHHSA
(mHIMKATOPBI)

MopemipoBanue
IIPOIIECCOB H
00BEKTOB B
METaJLTy PIrHH

VK-1. Cnocoben ocymecTBIATh
HOMCK, KPHTHUECKHUH aHATH3 ’
cHHTe3 HHGOpMAIUH, IPUMEHSTE
CHCTEMHBIH MOAXO/ IJI PELICHUS
IIOCTaBJICHHBIX 33184

Snamu:

— METOAUKY MOJEITHPOBAHUS
IIPOLIECCOB U SBJIECHHII HA OCHOBaHUH
Hay4YHBIX U IIPOH3BOICTBEHHBIX
JOCTHIXEHHH;

— OCHOBHBIE NIPHHIIUIIBEI CHCTEMHOTO
aHaIk3a, TEOPHH MOJIETHPOBAHHS B
METOIOJIOTHYECKUX ITOAXO0/I0B K
MOCTaHOBKE U 00pabOTKe pe3yIbTaToB
Hay4HBIX HCCJIeJ0BaHUH.

Vumemu:

— IIPOBOIMTH CUCTEMHBIH aHAIN3
TEXHOJOTHYECKHX MPOLIECCOB;

— ¢opmyaupoBath TpeOOBaHUSA K
ONTHMH3ALMH NIPOU3BOJICTBEHHBIX
CHCTEM.

Bnaoemn:

— HaBBbIKAMH IOCTPOEHHS MOJIeNIel Ha
OCHOBE CHCTEMHOTI0 IOX0/1a K aHalIu3y

TEXHOJOTHYCCKHX IIPOIECCCOB.

VK-2. Cnocoben onpenensrsb
KpYT 3a1ad B paMKax
NIOCTABJIEHHOH 1IE€JIH M BBIOHpATh
ONTHMaJIbHBIE CIIOCOOBI HX
pelneHHus, UCXO U3
IeHCTBYIOIINX IPABOBBIX HOPM,
HMEIOIIUXCS PECYPCOB H
OrpaHH4YEeHHUH

Bnamu:

— OCHOBHEIE

HOpPMaTHBHBIE IOKYMEHTHI H
I'OCT, HeoOXoDuMBIE IIs
MOJIETUPOBaHMNS, pacyeTa,
IIPOEKTUPOBAHUS U

JIMAarHOCTHKH XHMHYECKOTO
obopynoBaHus.

Vamemn:

— BBINIOJIHATE HCCIEIOBAHHS
TEXHOJOTHYECKHX IPOIIECCOB C
MPUMEHEHHEM TPHEMOB H METOIOB
MaTeMaTHYECKOr0 MOJISTHPOBAHHS.
Braoemy:!

— HaBBIKAMH pa3paboTKu Mojenel u

METOJHK HCCIIENOBaHUA ITPOIIECCOB H




MaTepHajIoB Iy TEM IJIAHHPOBaHHUS
IKCNIEPHMEHTA.

OIIK-2. Criocoben
(hopMaIM30BBIBATE H pPeliaTh
3aJ1a4M, OTHOCSIIHECS K
npogecCHOHATBHOM
IeSTeTbHOCTH, HCIIONB3Ys
METOIEI MOJICTHPOBAHUS H
MaTeMAaTHYECKOTO aHaIn3a

Sname:

— IPUHOHUIB] U METOJBI IOCTPOCHHUS
bu3nYeCKNX H MaTeMaTHYECKHX
MOJENEH.

Vmems:

— IPUMEHSITh METObl MOJIETTHPOBAHHS
B HaY4HOI! U npodeccuoHaNbHOM
NEeSTEIbHOCTH.

Braoemy:

— HaBBIKAMH MOJIETHPOBAHHUS C LIENIBIO
OIICHHBAHHSI KaUECTBEHHBIX H
KOJTHYECTBEHHBIX Pe3yJIbTaTOB
HCCIIeIOBaHUS SBIECHUN H 00BEKTOB,
OTHOCAIIHUXCS K cepe
podecCHOHATBHON IeATENBHOCTH.

[1IK-2. CnocobeH npUMeHATh
COOTBETCTBYIOIINH (U3NKO-
MaTeMaTHYECKHH anmapar,
METO/Ibl aHA/IN3A H
MOJIeJTMPOBaHHS, TEOPETHIECKOTO
H 3KCIEPHMEHTaIBHOTO
HCCIIeJOBaHUS IIPU PEIlCHUH
npodeccHOHATBHBIX 3a1a4

Buames:

— TEOPETHYECKUE OCHOBBI
(hU3HYECKOr0 U MATEMaTHYECKOTO
MOJIETHPOBAaHUS METAILITY PrHYECKHX
MPOLIECCOB.

Ymemn:

— ONPEIENSITh ONpENeAOLHe
NapaMeTpbl IIPH OCTPOCHHH
(hHu3U4ECKOH MOJIENH.

Braodems:

— HaBBIKAMH PELICHHS 3a1a4
ONTHMH3AIHH TEXHOJOTHYECKHX
IIPOIIECCOB.

Teoperuyeckue
OCHOBBI
9KCIIepUMEHTa

VK-1. CnocobeH oCyHIeCTBIATh
IIOMCK, KpHTHYECKUH aHalIn3 U
cunTe3 uHGOpMaIUK, IPHMEHSThH
CHCTEMHBIH TOAXO/ AJIs peleHHs
MMOCTaBICHHBIX 331124

Snamv:

— OCHOBHBIE KOHIIEIIIHH, CBS3aHHBIE C
HHGMOPMAIIMOHHBIMH TEXHOJIOTHAMH B
001acTH TEOPHUH IKCIIEPUMEHTA H
MOJICTHPOBaHHs TEXHOJIOTHUECKHX
IIPOLIECCOB;

— uH(OpPMAIMOHHOE o0ecreueHne
HAYYHBIX MCCIeJOBaHUH.

Ymems:

— HCIIOJIB30BaTh HHPOpPMALHOHHEIE
TEXHOJIOTHH, a TAK)Ke HOBBIE 3HAHHUS H
yMeHHs B 00J1aCTH 3KCIIEPUMEHTA.
Braoemy:

— criocobaMHu OCMBICIIEHHS H
KPHTHYECKOTO aHaIM3a Hay4yHOH!
HHGOPMAIIHH.

OIIK-2. Criocoben
(hopMaIM30BBIBATE U pelIaTh
3a/1a4H, OTHOCSIIHECH K
npodeccuoHaTbHOM
JEeATETBHOCTH, HCIIOJB3YS
METO/IbI MOJIETTHPOBAHHSA 1

3uame:

b OCOGCHHOCTH Bb]60pa HaIlpaBJICHUA
Hay4HOI'O HCCJICI0BaHHS H 3Talbl €ro
OCYIIECTBIICHHUA.

Vamems:

— HCIIOJIBL30BATh 3KCHEPHMCHT&HLHBIC 14
TECOPETHYECCKHE METOIBL HCCIICOJ0BaHHA




MaTeMaTH4YCCKOIO aHajiu3a

B Ipo)eCcCHOHATBHOM eITEeTLHOCTH.
Bnaodems:

— COBPEMEHHBIMH METOJJaMH Hay4HOTO
HCCIIeIOBaHHUS B IIpeIMETHOI chepe.

OIIK-3. CnocobeH npoBOIUTh
HCCIICIOBAHUSA U M3BICKAHHS JJIsi
peIneHus IPUKIAJTHBIX
HH)KEHEepHBIX 3a/1a4,
OTHOCSIIUXCS K
npodeccHOHATLHOM
JIESITEIBHOCTH, BKIIIOUAs
MIPOBEJIEHHE H3MEPEHUH,
IUIAHUPOBAHHE H [IOCTAHOBKY
3KCIEPHUMEHTOB, HHTEPIIPETALHIO
MIOIYYEHHBIX Pe3yJIETaToB

3name:

— 3a7]a4d ¥ METObl TEOPETHYECKHUX
HCCIIeN0OBaHHIH;

— KIacCH(UKAIUIO, TUITBI U 33/1a4H
JKCIIEpUMEHTANILHBIX HCClIeJOBaHHH.
Yamemn:

— aHAMM3UPOBATH TEHCHLIUH
COBPEMEHHOH HAayKH, ONPENENsITh
IIEPCIIEKTHBHBIE HAIIPABIIEHHS] HAy YHBIX
MCCIIeIOBaHMH B IpeaMeTHO#H chepe
npodeccuoHaIBHON NEATETbHOCTH,
COCTaB HMCCIIEI0BATENBCKHUX paboT,
OTIpEJIENSIONIHE HX (PaKTOPHI.
Bradems:

— HaBBIKAMHU pelIeHUs ITPUKIaJHBIX
3a1a4 o GU3nIECKOMy
MOJEIHPOBAHHUIO U COCTABICHHIO
MareMaTH4ecKHX MoJelei
TEeXHOJOIHYECKHUX IIPOLIECCOB B

MeTaJLTy prHH.

ITK-2. CniocoGeH npUMEHATH
COOTBETCTBYIOLIHH (HH3HKO-
MaTeMaTH4YeCKHH anmapar,
METO/IbI aHATN3a U
MOJICIIMPOBaHHUS, TEOPETHYECKOTO
Y JKCIIEPHUMEHTAIIEHOTO
HCCIIEI0BAaHUS IIPU PEeLIEHUH
npoheccHOHATBHBIX 33134

Suamen:

— (pusuueckue ¥ MaTeMaTHYeCKHe
METOMBI M &ITOPHUTMEL.

Vmemns:

— UCIIOJIb30BATh YK€ M3BECTHHIE
METO/IBI HCCIIEIOBAHHUS, a TAKIKE YMETh
BBITIOJIHATE CAMOCTOSATEILHOE pa3BUTHE
u 00o0mmenne pU3NKO-MaTeMaTHYECKUX
METOIOB.

Braoemuw:

— HaBBIKAMH OCBOEHHS HOBBIX (DH3HKO-
MaTeMaTHYeCKHX METOIOB.

LS.

®opma o00yUeHHS

Peanmusanus Momy s npexycMoTpeHa s 00y4aromuXes 10 O4HOH, 09H0-3a049HOM opmam.




PA3JIEJI 2. ITPOI'PAMMBI MOV JIS
«ITPUKJIATHBIE ACITEKTBI ®U3UKO-MATEMATHUYECKHX 3HAHUM»

2.1. PABOYAS ITIPOT'PAMMA TUCIHUIIJIMHBI «MOJIEJTMPOBAHHUE ITPOLIECCOB U

OBBEKTOB B METAJLTYPTHHA»

2.1.1. COAEP)KAHUE U OCOBEHHOCTH PEAJIU3AIIUA TUCIATIJIMHEBI
«MOJEJHUPOBAHHUE MMPOIIECCOB U OBBEKTOB B METAJLIYPI' MH»

2.1.1.1. Texnonorun o0y4eHnsi, HCNOJIb3yeMble IPH H3YYeHHH JHCHUILIHALI MOIY.Is

— Tpamunuonnas (pempomyKTHBHAs) TEXHOJIOTHs, C NPUMEHEHHEM HMH(OPMAIHOHHBIX

TEXHOJIOTHI

2.1.1.2. Ilnanupyemsble pe3yabTaThl 00y4eHus: (MHAMKATOPHI) O AHCLHHILIHHE
«MoaeHpoBaHHe NPOLECCOB H 00BEKTOB B METAJLTYPrHH»

Tabnuna 1

Koa m nauMeHoBaHHe
KOMIIETEHLHH

Il1anupyemele pesyabTaThbl 00ydeHnst (HHIHKATOPbI)

VK-1. Cnocoben
OCYILIECTBJIATH ITOUCK,
KpPUTHYECKHH aHaIu3 U
CHHTe3 HH(bOpMaIUH,
TIPUMEHATH CUCTEMHBII
IIOJIXOI AJIsl pELIeHUs
[IOCTaBJICHHBIX 337134

Sname:

— METOJHUKY MOIEIHPOBAHHA IIPOLECCOB H SIBJICHHH Ha OCHOBAHUH
Hay4HBIX H IIPOHU3BOJCTBCHHBIX HOCTH}KeHHﬁ;

— OCHOBHBIC IIPHHIHIIBI CHCTEMHOTO aHaJIA3a, TCOPHH
MOJEITHPOBAHHUSA H METOOOJIOTHYCCKHX NOAX0I0B K IIOCTAHOBKE H
00paboTKe pe3yabTaTOB HAyUHBIX HCCIIEIOBAHHMA.

Vmemn:

— IPOBOIUTH CHCTEMHBIN aHaJIM3 TEXHOJIOTHYECKHUX IIPOIIECCOB,
— (popmynupoBaTh TpeOOBaHUS K ONTHMH3AIHH
ITPOU3BOACTBCHHBIX CHCTEM.

Bnaodemw:

— HaBBIKaMH ITOCTPOCHHS MO,HﬁJIeﬁ Ha OCHOBE CUCTCMHOI'O

II0aX0Ja K aHaIIM3y TEXHOJOTHYECKHX ITPOLIECCOB.

VK-2. Cnocoben onpenensite
KpyT 3a7a4 B paMKax
MOCTABJIEHHOH 1IETH H
BEIOMpATh ONTUMATIbHBIE
CrocoObl X penIeHus,
HCXO/Is U3 AEeHCTBYIOIINX
IPaBOBLIX HOPM, UMEIOLIHUXCS
PECypcoB ¥ OrpaHHYeHHiH

3uame:

— OCHOBHBIE HOPMAaTHBHBIE JTOKYMEHTHI

I'OCT, HeoOxoauMBIe U1s1 MOIETHPOBAHHUS, pacueTa,
IIPOEKTHPOBAHMSA H JUATHOCTHKH XHMHUYECKOT0 000pyI0BaHHS.
Vaemn.:

— BBINOJIHATE HCCIIEI0BAaHUS TEXHOJIOTHYECKHX MPOLIECCOB C
IPHMEHEHUEM IIPHEMOB H METOJOB MaTEMATHYECKOTO
MOJIETHPOBaHHSL.

Braoemn:

— HaBBIKaMHU pa3paboTKu Mojieseil 1 METOQUK HCCieI0BaHHS

[IpoHECCOB U MaTEPHATIOB MYTEM IIJIAHHPOBAHHA IKCIIEPUMEHTA.

OIIK-2. Cnocoben
(hopMaTH30BEIBATE U PEIaTh
3a7a4H, OTHOCSIINECS K
npodeccrHoHaNBHOM

NS TENIbHOCTH, HCIIOIb3YS
METOZBI MOICTHPOBAHHS U
MaTeMaTH4YeCcKOro aHaam3a

3namuv:

— IIPHHIHAIIBEI © METOIBI IIOCTPOEHHA ¢)I’I3H"I€CKHX H
MaTEMaTH4YECKHUX Moneneﬁ.

Ymemn:

— IPHMEHSTH METOIBI MOJEIHPOBAHHSA B HAYUHOH U
npodeccCHOHATBHOM NeATETLHOCTH.

Braoemmn:

— HaBBIKaMH MOJIEJIHPOBAaHHS C 1[I0 OLIEHHBAHUS KaUYECTBEHHBIX
H KOJIHYCCTBEHHEBIX PE3YyJIbTATOB HCCICAOBAHHA SIBJICHUH "




00BEKTOB, OTHOCSIINXCS K chepe mpodeccHOHATBHOM
NS TeIbHOCTH.

IIK-2. CnocobeH npuMeHsTh
COOTBETCTBYIOUIHH (HHIHKO-
MaTeMaTH4YecKuit anmnapar,

3uname:

METO/Ibl aHATK3a U 7 —p
MOJIETHPOBaHHS,

TEOPETHYECKOTO U

9KCIIEPUMEHTAIBHOIO Braoeme:

MCCIIEIOBAHMS MIPH PEIIeHUH
npodecCHOHANTBHBIX 3a/1a4

— TEOPETHYECKHE OCHOBBI (1)H31/I‘-I€CK01"0 H MaTeMaTH4YCCKOro
MOICIUPOBaHHUA METAJLTY PTHYECKHX ITPOLECCOB.

— ONpeIeNsTh ONpeesIolIHe apaMeTpsl IPU IOCTPOEHUH
¢bu3HyecKoi MO .

— HaBBIKaMH PEHICHHUA 3a7a4 OIITHMH3allHHd TEXHOJIOTHYECKHUX
IIpoLIeCcCoB.

2.1.1.3. Copep:xanue nucuuninHbl «MoaeJHpoBaHHe NPoOLEccOB H 00bLEKTOB B

METAJLTY PrHH»
Tabmua 2
Koa
Paznen, Tema
pasaena, Conep:xanne
OHCHHILTHHBI
TeMbl
OcobenHocTd GYHKIIMOHUPOBAHUS COBPEMEHHBIX
[TpoGniema NPOeKTHPOBAHHSA H | rexponornuecknx 00beKTOB. [lepBhie MojenH
P1 YIpaBlI€HMs COBPEMEHHBIMH | cycrem. [TocnenoBaTenbHOCTh HX Pa3pabOTKH.
R Rt Cpenctsa MoaenupoBanus, [lepexon k
obBeKTaMH MCII0JIb30BaHKI0 DBM.
[Tpeamer Teopun cucrem. Cucrema. Bunb! cucrem.
P2 OcHoBHBIE IOHATHS TEOPHH | Cpojictpa chcteM. CHcTeMOTeXHAKA. CHCTEMHBI
cucTeM AHAITH3.
[Nonstie Mmonenu. CTPyKTypHBIE S]IEMEHTHL
P3 OCHOBHBIE BHJIBI MOJIENEH Maremaruueckue mozenu. Knaccupukanus Moaenei
TI0 XapaKTepy CTPYKTYPHBIX 3JIEMEHTOB.
Beinenenne 00beKkTa MOIETHPOBAHHS H3 CPEJIBI.
®opmyupoBka 1enei GyHKIMOHUPOBAHHS
P4 CTpyKTYpHBIH CHHTE3 peasbHbIX 0OBEKTOB. Onpeﬂegeﬂne cBsi3eH
Mojenei peanbHOTO 00BEKTA CO CpeloH. DKCIIEPTHOE
pamxupoBaHue. BrI0Op CTPYKTYPHBIX 3JIEMEHTOB.
Wnentudukaiis napaMeTpoB MOJEIH.
Pa3paboTka IMHTAIIMOHHBIX Mojeneil. Moens
nuTelHoro nexa. Mozens npokatHoro nexa. Mozens
Ky3He4HOro 1exa. OCHOBHBIE Pe3yIbTaThl
HMHUTAIHOHHOTO MOJIEIUPOBAHHUS, €O
IperMyIIecTBa 1 HeaocTaTku. PazpaboTka
MaremMaTHuecKux Mojenei Pazpaborka
JIeTepMUHHPOBAHHEIX Mojienedl. Mojens
P5 Pa3pabotka moneneit pacrnpezesieH|s pecypcoB. Mozenb 0 Ha3HauYEHHUH.

PazpaboTka croxactuueckux Mmozenei. Monens
pacrpeneneHus pecypcos. Iloctpoenue
CTOXAaCTHYECKOH MOICIIH 110 HAKOIIJICHHOH
IPOU3BOICTBEHHON TEXHOIOTHYECKOH HH(pOpPMALIHH.
Hcnons3oBanue Mojenu rpada s onpeaeieHus
NIEPCTIEKTUBHBIX HAIPaBICHHH pa3BUTHS
TexHosoruu. Pa3zpaboTka cucTéM MaccoBoro




00CTy>KHBaHUS DNEMEHTBI CHCTEM MacCOBOTO
obcmyxuBanus. Mozens paboTsl COBOKYITHOCTH
IIaBUIIBHBIX arperaros.

[ToctanoBka 3amay onTHMH3alKH. JInHeHHOe
nporpaMmmupoBanie. HenHeitnoe

Mertoas! uccnen0BaHUS U
IIpOrpaMMHUpoBaH#e. YHClIeHHbIE METO/IbI

ONITHMH3AIHH pEalIbHbIX

P6 S SRR HCCIIeI0BAHHUS MaTeMaTHUeCKHX MoJienei. MeToms!
KOHEYHBIX Pa3sHOCTeH B IPUMEHEHHH K
MOJCIHMPOBaHHA HCCIIeJOBAHHMIO TMTENHHBIX poueccoB. CHMILIEKC-
METOI.
2.1.1.4. S3pIK peaM3anMH NPOrPaMMBbI
[IporpaMMa JMCLMIUIMHBI pealu3yeTcs Ha TOCYJapCTBEHHOM s3bike Poccuiickoii
ODenepanuu.

2.1.2. YYEBHO-METOJUYECKOE H HH®OPMAIIMOHHOE OBECHEYEHUE
JUCITHITIMHBI

JJIeKTpPOHHbIe pecypchl (H31aHHA)

1. Arees, H.I'. MozaenupoBaHnue npoieccoB H 00bEKTOB B METAIYPIrUH : y4eOHoe mocobue
/ H.I'. AreeB. — ExatepunOypr : Yp®V, 2016. — 108 c¢. — ISBN 978-5-7996-1712-7. — TekcrT :
ANEKTPOHHBIH // Jlanp ; 3JIEKTPOHHO-0HOIHOTeYHAs cucTeMa. — URL:
https://e.lanbook.com/book/99065 — Pexum mocTyna: ayis aBTOpH3. MOIB30BATENEH.

2. I'epacumoB, A.A. MaremaruuecKkue MeETOABl B HHXHHHUPHHTE METAJLTYPrHYECKOTO
o0opynoBaHHs U TeXHOJOrUH : yyebHoe mocodue / A.A. I'epacumoB. — Mocksa : MUCUC, 2017.
— 41 c¢. — ISBN 978-5-906846-88-4. — Tekct : snextpounsni // JlaHb : 31I€KTpOHHO-
oubimmoreunas cucrema. — URL: https://e.lanbook.com/book/108083 — Pexum nmoctyna: mis
aBTOPH3. IIOJIH30BATENIEH.

3. PackatoB, E.}O. OcHOBBI Hay4HBIX HCCIIEIOBAaHHH H MOJICTHPOBAHHS METALTy PrHYeCKUX
MatMH : yyebHoe nocobue / E.JO. Packaros, B.A. Cnupunonos. — Exarepundypr : Yp®V, 2015.
— 468 c. — ISBN 978-5-7996-1541-3. — Texcr : snekTpoHHBIH // JlaHb : 37MEKTPOHHO-

Oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/99036 — Pexum noctyna: mis
aBTOPH3. OJIL30BATENEH.
4. bepesosckas, E.A. MwmuranmonHoe MomemupoBanme : ydeOHOoe mocobue /

E.A. bepe3osckas ; MunnctepcTBo 00pa3oBanus u Hayku Poccuiickoit @enepanyuu, ®enepanbHoe
rocyapcTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE ydpekIeHHe Bbiciero obpazopanust «HOxHBI
(enepanbHbIl yHMBEpCUTET», OKOHOMHYecKHil (akymbreT. — PocroB-Ha-JloHy ; Tarampor :
UsnatensctBo IOxHOrO (enepansHoro ynusepcurera, 2018. — 76 c¢. : un. — Pexxum goctyna: 1o
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=499496 - Bbubmuorp. B KH. —
ISBN 978-5-9275-2426-6. — TekcrT : 31IeKTPOHHBIH.

IIpodeccnonanbuble 6a3bl  AaHHBLIX, HHQPOPMANHOHHO-CIIPABOYHbLIE H MOHCKOBBIE
CHCTEMbI

e DBC «Jlaub» http://e.lanbook.com/
9BC «Ynusepcurerckas 6ubiuoreka onnaitn www.biblioclub.ru
9b «2nekrponHas 6ubmmoreka HTW» http://elib.ntiustu.ru
3oHanbHas HayyHast 6ubanorexa Yp®@VY. — Pexum noctyna: http:/lib.urfu.ru/
['ocynapcTBeHHas HHOOPMALIMOHHAS CHCTEMA B 00J1aCTH 3HEprocOepeKeHus 1
noBslIeHus dHepreTudeckoit apdextusnoctu (I'MC «DHeprosddextusrocTs») URL:

http://gisee.ru
e MunucrepcrBo 3HepreTuky Poccuiickoii ®enepannu https://minenergo.gov.ru/




Marepunaisl 1ias aun ¢ OB3
Bece kontent OBC nmnpexnctaBneH B Buae (aiioB cnenuanbHOro ¢opmara s
BOCIIPOM3BEJICHUSl CHHTE3aTOPOM DEYH, a TAKKe B TECTOBOM BHJE, MPHTOJHOM IUIA IPOYTEHHS C
HCIIOIb30BaHHEM 3KPaHHOM JIyNbl H HACTPOIKOH KOHTPACTHOCTH.

2.1.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JUCHHUIIJINHbI
«MoaennpoBaHHe IPOLIECCOB H 00bEKTOB B METAJLIY Prun»

CBC}IEHHH 00 OCHAIICHHOCTH AUCHHILUIHHBLI CHEUHAJTH3HPOBAHHBIM H JlaﬁopaTOprlM
060])}’1[033]-1“8!\1 H NMporpaMMHBIM obecrnieyeHHEM

Tabmuua 3
UM
SHECHRB A [1epeueHs nporpaMMHOro
ClielHaJIbHBIX 0
5 CHALEHHOCTL CrielHallbHbIX obecneyeHus.
Ne i TOMelleHHH | = =
Buna 3ansatuii o MOMELIEHHH K IOMEILLIEHHUH 114 PexkBHU3UTEI
m\n NoMeLleHHit 75 _
<o CaMOCTOATENIBHOH paﬁOTbl TNOATBEPXKAAKOLIEr0
CaMOCTOATEILHOH 0K MeﬁTa
paboThI Y
Mebenb ayauTopHas ¢
KOJIMUYECTBOM pabouux MecT
B COOTBETCTBHH C e T —
KOJIMYECTBOM CTYICHTOB, patme
cuctema Windows,
VYyeOHas pabouee mecTo .
o(HCHBIH NakeT
ayIMTOpHS 11 Npenoaasarens, 10cKa Mictosoft Offica
1 Jlexkuuu NPOBENIEHUS ayIuTOpHasl. Torosop Me 43
JEKIIHOHHBIX KomneroTepHas TexHHKa: 12/1712-2 0”1 9 or
3aHATHN KOMILIEKT MIPOEKIIHOHHOIO 18.11.2019
obopy1oBaHHUS: i
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, IPOEKIIHOHHBII
SKpaH/IocKa.
Mebenb ayiuTOpHas C
KOJIMYECTBOM paboyHX MeCT
B COOTBETCTBHH C Oneparmonnas
KOJIMYECTBOM CTYJIEHTOB, .
cuctema Windows,
YyebOnas pabouee MecTo .
o¢HUCHBIH NakeT
[IpaxTHueckue | ayIUTOpHS IS IIperoaBaTess, J10CKa Miciosoft Offise
2 3aHATHSA NIPOBEICHHS ayIuTOpHas. Tiorosop Ne 43-
MIPaKTHYECKUX KomMmneloTepHas TexHHKA: 121 712_20"1 9 or
3aHATHH KOMIUIEKT IIPOEKIIHOHHOI'O 18.11.2019
obopynoBaHus: iRy
HOYTOYK/KOMIIBIOTED,
IPOEKTOp, MPOEKIIHOHHBIH
9KpaH/mocKa.
Mebenp ayiuTopHas ¢ — Onepannonnas
KOJIH4ecTBOM pabounx MecT | cucTema Windows,
Vyebnas B COOTBETCTBHH C oducHBIH nakeT
ayIUTOPHS IS KOJIHYECTBOM CTYIEHTOB, Microsoft Office
3 | KoHcysbTanuu No 43
NIPOBEJIEHHSA pabouee MecTo Jlorosop No 43-
KOHCYJIbTalluH npernoaaBares, 10CKa 12/1712-2019 ot
ayIuTOpHAs. 18.11.2019;
KoMmbroTepHas TeXHHKa: — ITnardopma Microsoft
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KOMIIJIEKT IPOEKIIHOHHOTO
obopynoBaHus:
HOYTOYK/KOMITBIOTED,
MIPOEKTOP, NMPOEKIIHOHHBIN
9KpaH/nocka. YcTpoiicTea
IIOJIKJIFOYEHHS K CETH
HuTepHer, noctyn B
3JIEKTPOHHYIO
HHGbOpPMAITHOHHO-
o0Opa3oBaTebHYIO cpeay
HTH (punmana) VpdV,
KOMILJIEKT JIMLIEH3HOHHOTO
IIPOrpaMMHOro obecrneyeHus

Teams (B cocraBe
Microsoft Office-365)
Jorosop No 43-
12/1712-2019 ot
18.11.2019

— JloroBop Ha
Ipe1oCTaBIeHIE
TIOCTOSIHHOTO JOCTYIa K
cetu MHTepHeT oT
30.12.2019 Ne 800037

Mebens ayautopHas ¢
KOJIMYECTBOM pabO4yuX MECT
B COOTBETCTBHUH C

— OnepanuoHHast
cucrema Windows,
ohucHbBIN nakeT

KOJIHYECTBOM CTYJIEHTOB. Microsoft Office
Komnbrorepnas Texnuka: JHorosop Ne 43-
KOMILJIEKT TPOEKLIHOHHOT O 12/1712-2019 ot
0o0opynOBaHMS: 18.11.2019;
CaMOCTOS TR [Tomemenus ans HOYTOYK/KOMIIBIOTED, ) — IInargopma Microsoft
CaMOCTOSATENBLHOM | IPOEKTOP, MPOEKIIHOHHBIH Teams (B  cocraBse
Has paboTta . 5
P —— paboTEI 9KpaH/mocka. YcTpoiicTBa Microsoft Office-365)
o0yyaromuxcs NIOJIK/TFOYEHHUS K CETH Horosop Ne 43-
WntepHeT, noctyn B 12/1712-2019 ot
3JIEKTPOHHYHO 18.11.2019
uH(pOpMaHOHHO- — Jlorosop Ha
00pa3oBaTeIbHYIO Cpey NIPEeIOCTABIIEHUE
HTU (¢punuana) YpdV, HOCTOSTHHOTO JOCTYTA K
KOMIUJIEKT JIMIIEH3HOHHOTO cetu MHTEepHeT OT
nporpammuoro obecneuenus | 30.12.2019 No 800037
Mebens ayiuTopHas ¢
KoIuuecTBOM pabounx MecT | — OnepauuoHHas
VyebHas B COOTBETCTBHH C cucrema Windows,
Texymmit ayAUTOPHUS JIs KOJIHYECTBOM CTY/IEHTOB. o(HuCHBI MaKeT
KOHTPOJIb M | TEKYIIETro KommnbloTepHas TeXHHUKA: Microsoft Office
NPOMEKYTOYH | KOHTPOJS H KOMILIEKT ITPOEKIHOHHOTO Jorosop Ne 43-
as aTTecTallMsl | IPOMEXYTO4YHOH | obopynoBaHHS: 12/1712-2019 ot
aTTecTallH HOYTOYK/KOMIIBIOTE, 18.11.2019

IPOEKTOP, MPOEKIIHOHHBIN
9KpaH/I0CKa.
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PA3JEJI 2. TIPOTPAMMBI MO VYJISI
«ITPUKJIAJHBIE ACIIEKTBI ®U3UKO-MATEMATHYECKHUX 3HAHWUI»

2.2. PABOYAS TIPOTPAMMA JUCHHUIIVIMHBI « TEOPETUYECKUWE OCHOBBI

IKCIIEPUMEHTA»

2.2.1. COAEP)KAHHUE H OCOBEHHOCTH PEAJIM3AIIMU AU CIHUTTJIMHBI
«TEOPETHYECKHE OCHOBBI 9KCIIEPUMEHTA»

2.2.1.1. TexnoJioruu o0y4eHHus1, HCNOJIb3yeMble MPH H3YYeHHH THCHHILTHHBI MOIYJIsi

— Tpamuumonnas (penpomyKTHBHAs) TEXHONOrHs, C INpUMEHEHHeM HHGOPMAIHOHHEIX

TEXHOJIOTHH

2.2.1.2. IlnanupyemMsie pe3yabTaThl 00yYeHHs (HHIHKATOPLI) 0 AHCHHILTHHE
«TeopeTnueckne 0CHOBBI IKCIIEPHMEHTA»

Tabnuna 1

Kon u HanMeHoBaHue
KOMIIeTEeHIHH

Ilnannpyembie pe3ybTaThl 00y4eHHs (HHAHKATOPHI)

VYK-1. Cnocoben
OCYUIECTBIATH ITOMCK,
KPUTHYECKHH aHaJIU3 H
cuHTe3 HHpOopMalHy,
IIPUMEHSTH CUCTEMHBIH
IIOJXOJ JJIsl pEeLEHHUs
IIOCTaBJICHHBIX 337134

Buame:

— OCHOBHBIE KOHIIETIINH, CBA3aHHEIE ¢ HHPOPMAITHOHHBIMHA
TEXHOJIOTUSIMH B 00JIACTH TEOPHH HKCIIEPUMEHTA H
MOICIIHPOBAaHHA TEXHOJIOITHYECKHX ITPOIIECCOB,

— uHpOpMaIMoHHOE obecieyeH e HayYHBIX HCCIIeT0BaHHH.
Vuems:

— HUCITOJIB30BAaTh PIH(i)OpMa].IHOHHI:Ie TEXHOJIOTHH, a TAKXE HOBLIC
3HaHHA H YMCHHS B 06.ﬂaCTI/I JKCIIEpHUMEHTA.

Braoemy:

— cnoco0aMH OCMBICIIEHHS H KPHTHYECKOIO aHalIu3a Hay‘-IHOﬁ
HUH(pOpMALHH.

OIIK-2. Cnocoben
(dbopMaH30BBIBATh H pelIaTh
3aj1a4u, OTHOCSIIHECS K
npodeccHoHaATLHOM
IesTeIbHOCTH, HCIIOIB3YS
METObI MOIETTHPOBAHUS U
MaTeMaTH4YeCKOTo aHaln3a

3name:

— 0coOeHHOCTH BBIOOpA HANPABJIEHMS HAYYHOI'O HCCIIEI0BaHHs U
3Tarbl €ro OCYIIECTBICHHUS.

YVayemn:

— UCIIOJIB30BATH 3KCIIEPUMEHTAIBHBIE H TEOPETUYECKHE METO/IbI
HCCIIeIOBaHUS B IpodecCHOHANBHOH NeATeTbHOCTH.

Braoems:

— COBPEMEHHBIMH METOJIaMH Hay4YHOI'0 UCCIENOBaHUS B
npeaMeTHOH cdepe.

OIIK-3. Cnocoben
IIPOBOJIMTH UCCIIEIOBAHMS H
H3BICKaHHA O] PEIICHHA
MIPHKJIaTHBIX HHKEHEPHBIX
3a/1a4, OTHOCSIIIXCS K
npodecCHOHAIBHOR
NESATENbHOCTH, BKJIIOYAs
IIPOBEJIEHHE H3MEPEHHH,
IIJITaHUPOBAHUE U TOCTAHOBKY
3KCIIEPUMEHTOR,
HMHTEPIPEeTALHIO

3namo:

— 3a/1a4l U METOIbl TEOPETHYECKUX UCCIICIOBaHHIA;

— KJaccU()UKALUIO, THITLI ¥ 33/1a4 SKCIIEPUMEHTAIBHBIX
HCCIIeJOBaHUH,

Vmemn:

— aHAJIM3UPOBATh TEHACHLIMH COBPEMEHHOM HayKH, ONPEIEsITh
NepcreKTUBHbBIE HANpaBIeHUs Hay4HBIX UCCIIEIOBaHHH B
npeaMeTHoH cdepe npodeccHoHATLHON ASTETBHOCTH, COCTAB
HCCIIeI0BaTeIbCKUX paboT, onpeaessionye ux GaKkTopsl.
Braoemu:

— HaBBIKAMH PelIeH s MPUKIIaJHBIX 3a/1a4 110 GHU3HUECKOMY
MOJIEIMPOBAHHIO U COCTABICHUIO MaTeMaTHUECKHX MO/iesel
TEXHOJIOTHYECKHAX IIPOIIECCOB B METAJLIIY PrUH.
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NOJIYYECHHEBIX PE3YyJIETaTOB

[IK-2. Cniocoben npuMeHAThH

COOTBETCTBYIOIIMH (PU3HUKO- Bname:
MaTeMaTH4eCcKuii anmnapar, — (usnueckue ¥ MaTeMaTHYeCKHe METOIb! H alTOPHTMBEIL.
Vmemn:

MCTO/JAbI aHAJIM34a U

— HCIIOJIB30BaTh YK€ H3BCCTHBIC METOIbI HCCIICAOBAaHHA, a TAKKE

MOJIETHPOBAHHS,
YMETh BBHIIIOJIHAThH CAMOCTOSTENIBHOE pa3BUTHE U 00001eH e
TEOPETHYECKOTO U
P (bH3UKO-MaTeMaTHUYECKUX METO/IOB.
IKCHEPHUMEHTATEHOTO Bradems:
HCCIIEIOBAHMS IIPH PEIIEHHH | — HABBIKAMH OCBOSHHS HOBBIX (PM3HKO-MAaTEMaTHUYECKHX METOJIOB.

IIpO(iJeCCHOHaJ'IBHBIX 3a1a4

2.2.1.3. Copep:xanne qucuunIiubl «TeoperHyeckne 0CHOBBI IKCIIEPHMEHTA

Tabmuna 2

Kon
pa3aena,
TEMBI

Pasnen, Tema
JHCIHHILIHHBI

Conep:xanne

P1 CoBpemenHBbIe TpeOOBAHHUS K
KCTIEPUMEHTY

OcHOBHBIE 0COOCHHOCTH COBPEMEHHOT'0
IPOU3BOJICTBA U YCJIOBHUS €TI0 IIPOTPECCHBHOTO
pazeutus. CTPYKTypHas cXeMa COBPEMEHHOI'0
Hay4yHOro 3kcnepuMenTa. OcoOeHHOCTH
METAJIIYPTHYECKHX IIPOLECCOB, KaK o0bexTa
3KCIIEPUMEHTA.

Crnyuaiinsle coOBITHS M

P2 -
clTydaifHble BEJIMYHHEI

HeBo3MoXHBIE, JOCTOBEPHBIE, CITy4aitHble COOBITHS.
BeposatHocTh cnyuaiHbix cobbiTiii. Knaccuueckoe u
CTAaTHCTHYECKOE OTPEAeIeHHE BEPOATHOCTH.
[TpaBuna BeruucIeHHs BeposiTHOCTeH. CryuaiiHas
BETHYHMHA. Y CTOHYHBOCTh BEIOOPOYHBIX CPEIHUX.
MareMaTHueckoe OXKHIaHHE, TUCIIEPCHSA ’
CpeIHEeKBaIpaTHYHOE OTKIIOHEHHE CITydaiHOM
BeTH4HHEL. CBOMCTBA MATEMAaTHUYECKOTO OKUIAHUS U
JIACIIEPCHH.

3aK0HEI pacrp€acicHusa

P3 ”
CITy4alHBIX BEIMYHH

JlMcKpeTHBIE M HeNPephIBHBIE CTy4YaliHEIC BETHYNHEL.
I'uctorpaMmel, mouron 4actot. UuTerpansHas u
muddepenimanbaas GYHKIAN pacipeiesieHus.
Pacnpenenenne bepuymu, [Iyaccona, CteionenTa.
3aKoH HOPMAJBLHOTO pacnpezneneHus. Pacuer
BEPOATHOCTEH H. HOPMATBLHOE pacIpeieeHue
TabIHILIBI MHTETpaja BePOSTHOCTEH.

3amayy MaTeMaTHYECKOH
CTATHCTHKH

P4

I'enepanpHasi COBOKYITHOCT U BbIOOpKa. ToyeuHkle
OLIEHKH TapaMeTPOB CITy4aHHbIX BEJIMYHH.
HosepurtenbHblii uHTEpBai. [IpoBepka
CTAaTHCTHYECKUX runore3. IIpoBepka HOPMAIBLHOCTH
pacripe/ie/ieHusi, paBeHCTBA CPEJHUX U IUCTIEPCHH.
Omubka u3MepeHus CITy4aiHBIX BEJIHYHH.
Koppensnuonnsrii ananu3. Koppensiuonnoe
OTHOIIEeHHEe, KO3 DUIUEHT KOPPEIAIIH.
Perpeccunonnsrii ananus. OnpeneieHue

K03 PHUITHEHTOB YpaBHEHHS PErPEeCCHH METO0M
kBaparoB. [ToHsTHE 0 OHCIIEPCHOHHOM aHAJH3E.

P5 CraTHCTHYECKHE METObI
YIOpaBJICHHA Ka4CCTBOM H

CrutonHoH ¥ BEIOOPOYHBIH KOHTPOIL. PUcK
nocragiuka U notpedbutens. [IpuHimne Beidopa
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aHaln3a MPOU3BOJCTBEHHOr0 | KOHTpOIMpyeMbix napamerpos, B 'OCTax na
npoiecca METAJLTY PrHUECKYIO MPOAYKIIHIO. KOHTpOIIbeIe
KapThl MOHATHA O CHCTEME YIIPABIIEHHS KAYECTBOM.
ITokazarenu Hagexnoctu no I'OCTy. BeposTHOCTb
Oe3oTKa3HOit paboTel 000pyOBaHUS U
IIPOTHO3UpOBaHUs (oHIa BpeMeHH ero paboTsl.
OmnpeneneHne CTaTHCTHUECKUX XapaKTEPUCTHK
IIPOM3BOJCTBEHHOrO MpoLiecca, KaK CIy4aiHOro
npolecca.

MeTononoruiyeckine OCHOBBI ILNIAHHPOBAHHSL.
[TapameTp onTumMu3auu ¢pakTopa U MaTeMaTuieckas
Mozens. JlokanpHas 061acTh hakTOpHOTO
NIPOCTPAHCTBA M NONHBIN (PaKTOPHLIH dKCIIEPUMEHT.
JpoOHblii (akTopHEIH KcriepuMenT. [IpoBeneHne

P6 METOIIBI IJIAaHUPOBaHUS OKCIIEpHMEHTA H CTaTUCTHYECKAas 06p360TKa
AKTHBHOTO 3KCIIEPUMEHTa pe3yJIbTaTOB. AHAIH3 Pe3yJIbTaToB SKCEPUMEHTA 1

IPUHATHS PEIICHUA O JaJbHEHILIEM HCCIeJ0BaHUH.
KpyToe BOCX0XKAEHHE TI0 TOBEPXHOCTH OTKJIMKA.
[IpakTHyeckoe MpUMEHEHHE METO/10B TUIAHUPOBAHHS
9KCIIEPUMEHTOB I COBEPIIECHCTBOBAHHS
METAJLTY pru9eCKOi TEXHOJIOTHH.

2.2.1.4. 5I3bIk peasM3auHH NPOrPAMMBI

[IporpaMma JAMCHMIUIMHBI pealM3yeTcss Ha TOCYAapcTBEHHOM s3blke Poccuiickoi

@enepaliui.

2.2.2. YYEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCTTUITIJINHBI

JJIeKTPOHHBIE pecypchl (H3MaHuA)

1. T'mccun, B.M. IlnanupoBanue skcrepumeHTa u 00paboTka pe3ynabTaToB @ yueOHOE
nocobue : [16+] / B.M.T'mccun ; MunucrepctBo obpaszoBanuss u Hayku P®, PocroBckuii
rocyaapcTBeHHbl sxkoHoMuueckui yHuBepcurer (PMHX). — PoctoB-na-Ilony : M3narenscko-
noiurpadudeckuii komruieke PI'DY (PUHX), 2018. — 131 c. : cxeM., Tabm., wi. — Pexum goctymna:
no nognucke. — URL: http://biblioclub.ru/index.php?page=book&id=567016 — bubauorp. B KH. —
ISBN 978-5-7972-2431-0. — TeKcT : 21€KTPOHHBIH.

2. OCHOBBI TEXHHYECKOTO TBOPYECTBA M HAyYHBIX HCClIeNOBaHHi : ydeOHoe mocobue /
HO.B. ITaxomoBa, H.B. Opnosa, A.}O. Opnos, A.H.IlaxomoB ; MunucrepctBo 00pa3oBaHHsS H
Hayku Poccuiickoit ®@enepanuu, DenepansHoe rocyaapcrBeHHoe OromxeTHoe oOpa3oBaTenbHOE
yupexaeHue Beicimero npodeccuonansHoro obpasopanus «TamMOoBCckH TrocyaapcTBEHHBIH
TeXHHYECKUH yHHBepcuTeT». — TamboB : U3narenscreo ®I'BOY BIIO « TT'TY», 2015. — 81 c. : un.
— Pexxum moctymna: mo moamucke. — URL: http:/biblioclub.ru/index.php?page=book&id=444964 —
bubmmorp. B kH. — ISBN 978-5-8265-1419-1. — TekcT : an1eKTpOHHBIH.

3. Cadun, P.I'. OcHoBbl HayuHblx wuccienoBanuil. OpraHuzamys H IJIJaHUPOBaHHE
sKkcnepuMmenTa : yuebHoe nocodue / P.I'. Capun, H.®. Tumepbaes, A.M. MiBanos ; MHHHCTEPCTBO
obpazoBanus W Hayku Poccum, DenepanpHoe rocymapcTBeHHOe OlomKeTHOe 00pa3oBaTeslbHOE
yupexjeHue Beiciiero npodeccuoHanbHOro obpasopanus  «KasaHckuif  HalMOHAIBHBIA
HCCIIeIOBATeILCKUI  TexHoNoruyeckuit yHuBepcuters. — Kazanp : Kasanckuii HayudHO-
HCCIIEOBATEIbCKAN TEXHOJMIOTHYCCKHH yHHBepcuTeT, 2013. — 154 c. : min., tabn., cxem. — Pexum

nmoctyna: nmo noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=270277 — bubnuorp.
B KH. — ISBN 978-5-7882-1412-2. — TeKcT : 2IeKTPOHHBIH.
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4. PeixxoB, M.B. OcHOBBI Hay4HBIX HCCNeIOBaHMI U M300peTaTeNbeTBa : yuebHoe nocobue
/ U.b. PepkkoB. — 3-e u3n., crep. — Caukr-Iletep6ypr : Jlanp, 2019. — 224 ¢. — ISBN 978-5-
8114-4207-2. — Texcr : anexTponHsIi // Jlanb : snekrporHo-6u6mmoTeunas cuctema. — URL:
https://e.lanbook.com/book/116011 — Pexum noctyna: ajis aBTopu3. MOJIb30BaTENEH.

B.A. WHxeHepHbIi DKCIEPHUMEHT B MPOMBIIUICHHON TEIJIOTEXHHKE,
TEIJIOIHEPreTHKE H TEINIOTEXHONOIMAX : yyebHoe mocodue / b.A. CemeHoB. — 2-e U31., O0OT. —
Canxr-IletepOypr : Jlanp, 2013. — 400 c. — ISBN 978-5-8114-1392-8. — TeKcT : 3MeKTpOHHEIH //
Jlanb : anekTpoHHO-OMOMHOTeyHas cuctema. — URL: https://e.Janbook.com/book/5107 — Pesxum
JI0CTyHa: JUIg aBTOPH3. MOJIb30BaTEeH.

5. CeMeHOB,

IIpodeccnonanbubie

CHCTEMBI

0a3nl

JAHHBIX,

e DOBC «Jlaup» http://e.lanbook.com/

HH(l)OpMallllOHHO-CleaBO‘lele H IIOHCKOBBIC

IBbC «YHuBepcurerckas 6ubnuorexa onnaiin www.biblioclub.ru

9b «Dnexrponnas 6ubmoreka HTH» http:/elib.ntiustu.ru
3oHanbHas Hay4Has 6ubmuoreka Yp®dY. — Pexxum noctyna: http://lib.urfu.ru/

I'ocynapcteennas nHopMallMOHHAs CHCTeMa B 001acTH SHeprocoepexreHns u

NOBBIIEHHS SHepreTudeckoit apdextuBHocTH (ITUC « DHeproadhdextusHocTh» ) URL:

http://gisee.ru
e MunucrepctBo 3HepreTuku Poccuiickoit ®enepanuu hitps:/minenergo.gov.ru/

Marepuaas! nas g ¢ OB3
Bece kontent DOBC mnpencraener B Buae ¢aiiioB crmenuanbHOro (opmara s
BOCIIPOM3BE/ICHHA CHHTE3aTOPOM PEYM, a TaK)Ke B TECTOBOM BHJE, IPUTOJHOM IUIA MPOYTEHUS C
HCIIOJIb30BAHUEM 3KPAHHOH JIyIIbl H HACTPOHKOH KOHTPAaCTHOCTH.

2.2.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE TUCIHUIIJIMHbI
«TeoperuyecKkne 0CHOBbI YIKCIIEPHMEHTA)

CgeneHusi 00 OCHAIEHHOCTH AHCHHIITHHBI CHEeHATH3IHPOBAHHBIM H ﬂaﬁﬂpaToprlM
oﬁopynonaunem H nporpaMMHbIM obecreyeHueM

Tabmuma 3

HaumeHoBanue
crieHalbHbIX

IMepeueHt nporpaMMHOTO

" OCHalLleHHOCTb CrieHalbHbIX obecneueHus.
Ne . NOMelLLeHHH U o e
Bun 3auaTuii 0 NnoMeLLeHui 1 NoMelleHHid as PexkBH3UTEI
m\n NOMeLIeHHH 118 -
s CaMOCTOATEIBHOU paGOTbE MOATBEPKAAOLIETO
CaMOCTOATEJIIbBHOU JOKYMEHTa
paboTbl Y
Mebeb ayIMuTOpHAs C
KOIH4eCTBOM paboyux MecT
B COOTBETCTBHH C T —
KOJIHYECTBOM CTYJCHTOB, pauHe
cucrema Windows,
VYyebuas pabodee MecTO “
oducHbIH makeT
ayIUTOpHUs U1 Ipernojasaress, J0cKa Miciosoit Office
1 Jlexumnu MPOBEACHUSA ayIuTOpHasl. Torosop Ne 43
JIEKITHOHHBIX KoMmmeroTepHas TeXHHKa: 12/1712-2 0' 19 or
3aHATUH KOMILUIEKT POEKIIHOHHOTO 18.11 201'9
obopynoBaHus: o
HOYTOYK/KOMIIBIOTED,

MPOEKTOP, NMPOEKIIHOHHBIH
9KpaH/aocka.
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Mebens aynuTopHas ¢
KOJIHYECTBOM paboyuX MeCT
B COOTBETCTBHH C
KOJIM4eCTBOM CTY/IEHTOB,

— OnepanuonHas
cucteMa Windows,

Yuebnas pabouee MecTo 2
ITpakTHueckue | ayuTOpHS LIS IIperoiaBaresis, J10cKa K;Elg:;[gg r(];l;f‘f:e
3aHATHS NpOBEJIeHUs ayIuTOpHas. Tiorosop Ne 43-
MPaKTHYECKHX Komnbiorepnas TexHuka: 12/1712-2019 ot
3aHATHH KOMILJIEKT NPOEKIIHOHHOTO 18.11.2019
o0opyIoBaHMSL:
HOYTOYK/KOMIIBIOTED,
IPOEKTOP, MPOEKIIHOHHBIH
SKpaH/JI0CcKa.
Mebenb aynuTopHas ¢
KOJIM4eCTBOM pabOyYnX MecT | Onepaimonsas
B COOTBETCTBHUH C .
KOJIMYECTBOM CTYJIEHTOB, cnc*reMavadows,
e MEES Od:fHCHLIH makeT
npenojaBareis, 10cKa %;?;(;i%ﬁN?che
AyATOpHAL 12/1712-2019 ot
KommnbiotepHas TexHuka: 18.11.2019;
VYuebnas gggfmn;;c;al:{];c;ffkum}lﬂoro — IInardopma Microsoft
Koncyneranmu Ay IR HoyggyK/ROManOTep Te'ams 5 O Ehg
NpOBEEHHA iy npoemmo;mmﬁ Microsoft Office-365)
KOHCYJIbTaluH sihanfacEs, ¥ erpoticea Jorosop Ne 43-
MIOJIKTIOUEHHS] K CeTH }E/i ?1220—% 3 o
WutepHer, 1ocTym B —TlronoETE
;i?;g;g;{iﬁmo_ IIpeI0CTaBIEHHE
IIOCTOSIHHOTO 1I0CTYIIa K
o0Opa3oBaTebHyIO cpely s e
HIW () Y pdys 30.12.2019 No 800037
KOMIUIEKT JTHLEH3HOHHOTO
IIPOrpaMMHOI0 00eceYeHus
Me6ens ayauTopHas ¢ — OnepaunonHas
KOJIM4ecTBOM paboumx MecT | cucrema Windows,
B COOTBETCTBHH C O(HCHBIH nakeT
KOJIMYECTBOM CTYJACHTOB. Microsoft Office
KomMmneloTepHas TeXHHKA: JHorosop Ne 43-
KOMILJIEKT TPOEKIIHOHHOT O 12/1712-2019 ot
o0opyI0BaHHS: 18.11.2019;
CaMOCTOSTENs [Momerenust ans HOYTOYK/KOMIBIOTED, ) — ITnardopma Microsoft
A PAGOTE CaMOCTOSTENBHOMH | IPOEKTOP, MPOEKIHOHHbIH Tgams (B cocrase
S — paboTs! 9Kpau/nocka. Y crpoicTBa Microsoft Office-365)
obyyaronmxcst MOIKIIOYEHHS K CETH JHorosop Ne 43-
WnTtepuer, 1ocTyn B 12/1712-2019 ot
AIIEKTPOHHYIO 18.11.2019
HHGpOpPMaIIHOHHO- — Jloroeop Ha
o0pasoBaTeIbHYIO cpey IIPEIOCTABICHHE
HTU (¢punmuana) Yp@V, TIOCTOSIHHOTO JIOCTYIIA K

KOMIUIEKT JIMIIEH3HOHHOTO
NporpaMMHOro obecreuyeHus

cetn MuTepHer or
30.12.2019 Ne 800037
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Texyuui
KOHTPOJIb H
IIPOMEKYTOUH
as aTTecTanms

VYuebnas
ayIuTopus s
TEeKyHIETO
KOHTpOJIA U
MIPOMEXKYTOUYHOMN
arTecTalyu

Mebens ayauropHas ¢
KOJIM4ECTBOM padouux MecT
B COOTBETCTBHH C
KOJIM4ECTBOM CTYECHTOB.
Komnerotepras TexHuka:
KOMIUIEKT ITPOEKIIHOHHOTO
000py10BaHuUS:
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, NMPOEKIIHOHHBII
9KpaH/jocka.

— OnepaunoHHas
cucrema Windows,
o(ucHBIH naker
Microsoft Office
HoroBop Ne 43-
12/1712-2019 ot
18.11.2019
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