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Paznen 1. OBLIAS XAPAKTEPUCTHUKA MOJIYJISI «ITPHKJIATHBIE ACTIEKTBI
PU3NKO-MATEMATHYECKHUX 3HAHUM»

1.1. AanoTanHsA coaepKaHUSA MO/LYJI5

JlaHHBIH MOIyNnb OTHOCHTCS K oOs3aTenbHOll uwacth Bioka 1 HalpaBjleH Ha
(opmupoBanne 06menpodeccHOHATBHBIX ¥ YHHBEPCATLHBIX KOMITETEHIIHA.

Monyns  HampaBieH Ha  NOATOTOBKY CTYIEHTOB K  YHPAaBICHHI)  CIOKHBIMH
METaJLTyPrU4eCKHMH OOBEKTAMH C HCTONB30BAHHEM METOIOB MOJIETMPOBAHHS CHCTEM. Moyb
3HAKOMHT €O CHelH(pUKOH NPUHATHS pelleHHH Npu paboTe ¢ COBPEMEHHBIMH CIIOKHBIMH
00BEKTaMM, ¢ HCTOpHeH MozxenupoBaHus cucTeM. CTYIEHTH OCBAHBAIOT METOMIbI IIOCTPOEHHUS
HMMHTalMOHHBIX ¥ MaTEMaTH4eCKUX Mozeled. Moayab 3HaKOMHT ¢ OCOOEHHOCTSAMH OpraHM3alyu
COBpPEMCHHOTO HAyYHOrO O3KCHEPUMEHTa, B UACTHOCTH, CO CHCHHU(UKON OKCIepHMeHTa B
MeTamtyprid. OCHOBHas Lejb — HayYHMTh CTYAEHTOB [IOJb30BaThCA COBPEMEHHBIMH, HAyYHBIMH
METOlaMi IIOArOTOBKH IUIAHHPOBaHHS W TPOBENEHMs OKCIEepHUMEHTa, 00paboTke M aHAIH3y
OIBITHBIX JIJAHHBIX.

Pesynbratamu o6y4eHus CTAHOBSTCS 3HAHHS, YMEHHS H HABBIKH MCIIOJNB30BAHUS MOJIEICH
IPHY CO3/IaHUH U 3KCILTyaTallil METAJUTyPrHUECKHX CHCTEM.

1.2. CtpykTypa 1 06beM Moay.as

Tabnuua 1.
O6bem THCUHNIHH @®opma HTOroBOji
No I ET RSnn Mo MOOyJisl H BCero NMPOMEKYTOYHOI aTTecTalHH
i P Ay MONY.5l B 324€THBIX | 110 IMCUMILIMHAM MOAYJIS H B
€AHHHLAX H Yyacax LEJI0M N0 MOAYJIH
MonenupoBanue nponeccos u
1. P P 3/108 3ager
00BEKTOB B METAILITYPrHH
Teoperuyeckue 0CHOBBI
2 p 3/108 3ayer
JKCIIEpUMEHTA
HTOI'O no momymo: 6/216 HE MIPeyCMOTPEHO

1.3. IocaenosaTebHOCTH 0CBOEHHS MOTYJIsl B 06Pa30BaTeILHOI nporpamme

IIpepexBu3nTHI MOAYSI Merannypradeckue texuonoruu; Hayuno-
(byHnamMeHTaTbHBIE OCHOBBI TPOGECCHOHATBHOI
AesiTenbHOCTH; CnenuanbHble paszielibl Hay4yHo-
(byHIaMeHTaNBHBIX OCHOB NPO(eCcCHOHATBHOM
JESITENbHOCTH

IlocTpeKBH3UTHI H KOPPEKBH3HTHI

ABTOMAaTH3aIMA B TeIIO3HepreTHke; [IpakTuka
MOJyisi

1.4. Pacnpenenenue KoMneTeHIHii N0 JUCHHILIHHAM MOJYJidl, IIJIAHUPYeMble
pe3yIbTaThl 00y4eHHs1 (HHAHKATOPbI) N0 MOXYJTI0

WsyuyeHnwe nmucuummmE Momyns  mpemycMmarpuBaeT (DOPMHPOBAHHE  KOMTIETEHITHIl
TIOCPE/ICTBOM TIOCIIEI0BATENFHOTO OCBOCHHS PE3YNLTaTOB OOYYEHHS HA ONpPENENeHHOM YPOBHE
CJIOKHOCTH COZEPIKAHHUS.




Pesynerars! 00yueHus 00 TUCIMIITHHE — 9TO KOHKPETHBIE 3HAHHS, YMEHHS, OIBIT H APyTHe
pesynbTarsl (ConepKare/bHble KOMIIOHEHTBI KOMIETEHIHH), KOTOPBIX ILIAHHPYETCS JOCTHYL Ha
dTane H3yYCHHs MNUCLMIUIMHBI MONYJIS M KOTOpble JOKHBI OyIyT IPOJEMOHCTPHPOBAHEI
OOy4alOlMMHUCA M OLEHEHbl IPENOJaBaTelleM 10 HHIMKATOPaM/H3MEPSEMBIM KPHTEPHSM,
BKJIIOYEHHBIM B QOPMYTHPOBKY pe3yJIbTaTOB 00yUEHHS.

Wnpuxatop — 370 mpusHaK / curHan/ Mapkep, KOTOpBIH NMOKa3bIBaeT, HA KAKOM YPOBHE
00y4aroIuiics T0JDKEH OCBOMTh Pe3yJIbTaThl 00yYeHHs H HX TIPEAbABIEHHE JOMKHO TIOATBEPINTE
(hakT 0CBOEHHS IPEIMETHOIO COIEPKAHMS JAaHHON HCIIAILIHHEL

VIHMKATOpBl yYMTBIBAIOTCA IIPH BBIOODE M COCTAaBICHHMM 3aNaHMil  KOHTPOJIBHO-
OLCHOYHBIX MEPONPHUSATHIA (OLEHOYHBIX CPEJICTB) TEKYLIEH W IPOMEXKYTOYHOM aTTeCTalHH.

Ilepeuenn
AHCIHILTHH
MOyJIst

Koa u nHanmenoBanue Ilianupyembie pe3yabTaThl 00y4eHHs
KOMIeTeHIIHH (MHAMKATOPBI)

Suamn:
— METOJUKY MOJIETTHPOBAHHS
IPOLIECCOB M SBJIEHUH HAa OCHOBAaHHH
Hay4HBIX U IPOM3BOACTBEHHBIX
JOCTHIKEHHH;
— OCHOBHbI€ IPHHLUIIEI CHCTEMHOTIO
aHalli3a, TEOPHH MOJIETMPOBAHHA ¥
METO/I0JIOTHYECKUX TIOIXO/I0B K
IIOCTaHOBKE U 00paboTKe pe3ynbTaToB
Hay4HBIX HCCJIE0OBAaHUI.
Ymemy:
CHCTEMHBIH ITOAX0N IS PELICHHUS | — IIPOBOJNUTH CHCTEMHBIH aHAIN3
NOCTaBIICHHBIX 33184 TEXHOJIOTHYECKHX ITPOIIECCOB;
— GopMyIHpOBaTh TPeOOBAHHUS K
ONTHMHM3ALHH POU3BOICTBEHHEIX
CHCTEM.
MopenupoBanue Bhaoemo:

IIPOLIECCOB H — HaBBIKAMH NTOCTPOEHUS MOJieliel Ha

00BLEKTOR B OCHOBE CHCTEMHOTI'0 IIoaxoda K aHalimsy
METaJTy pruu TEXHOJOIHYECKHUX ITpOLIECCOB.
Snamm:
— OCHOBHEIC

HOPMaTHBHBIC NOKYMEHTBI H

I'OCT, HeobxoauMble 1is
YK-2. Cnocoben onpenensits OCT, = A il
MOJEIIMPOBaHHUs, pacyeTa,

ERY Ll oMk NPOEKTHPOBAHHUS H

NOCTABIICHHOH 1IETTH U BBIOMpaTh JIMATHOCTHKH XHMHYECKOT0
ONTHMAJIbHBIE CIIOCOOBI X obopynoBaHusl.

pellenus, HCXOMs U3 Vamems:

— BBIMIOJIHATE HCCIEI0BaAHMUS
TEXHOJIOTHYECKUX IPOLIECCOR C
IIPHUMEHEHHEM TTPHEMOB H METOI0B
MaTeMaTHYECKOTO0 MOACTHPOBAHHS.
Braodemy:

— HaBBIKaMH pa3zpabOTKH MoJeNei u

MCETOJHK HCCIIEN0BaHUA ITPOLIECCOB H

VK-1. Cnocoben ocyIecTBiIsTh
IIOHMCK, KPHTHYECKHUH aHAIN3 H
CHHTE3 HH(OpPMAIIUH, IPAMEHSATh

JEHUCTBYIOIHX TPABOBLIX HOPM,
HMEIOIHUXCS PECYPCOB H
OrpaHH4eHUH




MaTepHalloB ITYTEM IIJIAaHHPOBAHHA
OKCIIEpHUMEHTA.

OIIK-2. Cnocoben
(bopMa30BLIBATE U pelIaTh
3a1a4, OTHOCSIIMECS K
npodecCHOHATBHO
JESATeTbHOCTH, HCIIOIB3Ys
METOIBI MOJIETUPOBAHHS H
MareMaTHYeCKOro aHaIH3a

3uame:

— NPHHIMIIE] H METOABI IOCTPOEHUS
(GHU3MYECKUX U MaTeMaTHYECKHX
MOJEeNeH.

YVmemn:

— IIPUMEHSITh METOIbl MOJIETHPOBAHHS
B Hay4HOH M Npo(ecCHOHATBHOM
NeATETbHOCTH.

Braoemn:

— HaBBIKAMH MOJIETHPOBAHHS C IEIBIO
OLIEHMBaHHUS KAUeCTBEHHBIX H
KOJIMUECTBEHHBIX PE3YJIbTaTOB
HCCIIeIOBAHHS ABIIEHUH H 00BEKTOB,
OTHOCSIIMXCH K cepe
npodecCHOHATBHOMN AeITeTbHOCTH.

I1K-2. Cnocoben npumeHsTH
COOTBETCTBYIOLINH (HH3HKO-
MareMaTHyYeCcKHi anmapar,
METO/Ibl aHAIH3a H
MOJENTHPOBAHHUS, TEOPETHYECKOTO
H 3KCIIEPUMEHTAIBHOTO
HCCIIE/IOBAHHS IIPH PellIEHHH
npo(ecCHOHAIBHBIX 3a/1a4

3namp:

— TEOPETHYECKHUE OCHOBEI
(hU3HYECKOTO H MaTeMaTHYECKOTO
MOJIETTHPOBAHHS METAJLUTy pru4eCKHX
MPOLIECCOB.

Vmemy:

— OIIPEEIISATh ONPEACIAIONIHE
[1apaMeTpsl IIPH IOCTPOCHHH
¢uzuyeckoit Moemn.

Braoemn:

— HaBBIKAMHM pElIeHHs 3a1a4
ONITHMH3ALHMH TeXHOJIOTHYECKHUX
IIPOLIECCOB.

Teopetuueckue
OCHOBBI
IKCIIepHMEHTA

YK-1. Cnocoben ocymiecTBiIsTh
NOMCK, KPUTHYECKHH aHaIN3 H
CHHTE3 HH(QOPMALUH, IPUMEHSTH
CHCTEMHBIH MOIXON JUIs peIleH s
IIOCTaBJICHHBIX 3a/1a4

3uams:

— OCHOBHBIE KOHLIETIIIHH, CBSI3aHHEIE C
HH()OPMAIMOHHBIMH TEXHOJIOTHAMH B
0071aCTH TeOpHH IKCIIEPUMEHTA H
MOZETUPOBAHHUS TEXHOJIOTHYECKHX
IIPOLIECCOB;

— uHbOpMaMOHHOE 00ecIieyeHne
Hay4YHEIX HCCIICIOBAaHHH.

Vmemn:

— HCMOJIB30BaTh HHPOPMAIIMOHHBIE
TEXHOJIOTHH, a TaK)Ke HOBBIE 3HAHHUS H
YMEHHS B 0071aCTH 3KCIIEpHMEHTA.
Bnaoemn:

— crniocobaMu OCMEBICIIEHHS H
KPHUTHYECKOT0 aHalli3a HayYHOH
UH(POPMAITHH.

OIIK-2. Cnocoben
(bopMaNH30BLIBATE M PELIATh
3a/1a4, OTHOCSLIHECS K
npodeccHoHaNbHOM
JeATEIBHOCTH, HCTIOB3YS
METO/bI MOJIETHPOBAHHUS

3name:

— 0CODEHHOCTH BHIOOpA HaNpaBIeHHS
Hay4HOIro HCCIICJOBaHHA H 3TaIlbl €0
OCYIIECTBICHHUS.

Vmemn:

— HCIIOJIb30BATh IKCIIEPUMEHTAILHBIE H
TEOPETHYECKHE METO/IbI HCCIIETOBAHUS




MareMaru4eCcKoro anainmla

B Ipo()eCCHOHANBHOMH e TeIbHOCTH.
Brnaoems:

— COBPEMCHHBIMH METOJaMH HAYYHOTI'O
HccIeq0BaHts B IpeIMeTHOH cepe.

OIIK-3. Cnocoben npoBOIUTE
HCCJIEIOBAHMS M M3bICKAHUS IS
PELIEHUS TPUKIIATHBIX
MH)KEHEPHBIX 3a1a4,
OTHOCSIIHXCS K
npoecCHOHANBHOM
NeATENbHOCTH, BKIIIOYAs
NIPOBE/ICHHE H3MEPEHUH,
MJIAHUPOBAaHHE M TIOCTAHOBKY
9KCIIEPHMEHTOB, HHTEPIIPETALHIO
NOTY4EHHBIX Pe3ybTaToB

3uame:

—3a/1a4d ¥ METO/Ibl TEOPETHYECKUX
HMCCJICIOBAHHM;

— K1accH(PHKaHIO, THITBI H 33/1a4H
9KCIEPUMEHTAIIBHBIX HCCIIEJOBAHUH.
Vmemn:

— aHAIM3UPOBATh TEHACHIIMH
COBPEMEHHOH HayKH, ONPeeIaTh
NIEPCIEKTUBHBIE HAMIPABICHUS HAYYHBIX
HCClIeIOBaHMH B peAMeTHOH chepe
npodeccHOHATBHOM JesATeIbHOCTH,
COCTAaB UCCIIeIOBATENIbCKUX paboT,
onpeaensomue ux GaxkTopsl.
Braoems: :

— HABBIKAMH PELUEHHUS MPUKIIATHBIX
3a7a4 1o GU3HIECKOMY
MOJIETHPOBAHHIO H COCTABJICHHIO
MareMaTHYeCKHX MoJeiei
TEXHOJOIHYECKUX MPOIIECCOB B
METAJLTYpPIrUH.

ITK-2. CnocobeH npuMeHsThH
COOTBETCTBYIOMU# (hH3HKO-
MaTeMaTHYeCcKHi anmnapar,
METO/Ibl aHAJIH3a U
MOJIETTHPOBaHHS, TEOPETHYECKOTO
H SKCIIEPUMEHTAIBHOTO
HCCIeIOBAHHUS IPH PEIICHUH
npo(eCcCHOHANBHBIX 3a1a4

3uamv:

— (hU3HYECKHE H MATEMATHYECKHE
METOJIEI ¥ alrOPUTMEL.

Vamems:

— HCIIONIB30BaTh YKe U3BECTHBIE
METO/Ibl HCCIIEAOBAHNS, a TAKKE YMETh
BBINIOJIHATE CAMOCTOSATENBHOE Pa3BUTHE
u 00ob1menHe PU3NKO-MaTeMaTHIECKHX
METOIOB.

Bnaoemn:

— HaBBIKaMH OCBOEHMS HOBBIX (DH3HKO-
MaTeMaTHYECKHX METO0B,

1.5. ®opma obyuenus
Peannsanus Momyns npegycMoTpeHa Juisi 00ydalommxcs o 04Hol (opMe.




PA3JIEJI 2. TIPOT'PAMMBI MOYJIS _
«ITPUKJIATHBIE ACTIEKTbI ®U3UKO-MATEMATUYECKHUX 3HAHUIN»

2.1. PABOYASI IPOTPAMMA TUCHUIIJIMHBI «<MOJAEJTMPOBAHUE ITPOIIECCOB U

OBBEKTOB B METAJLUIYPTUH»

2.1.1. COAEP)KAHUE U OCOBEHHOCTH PEAJIM3ALIMM JUCHUILINHBI
«MOJEJIMPOBAHME ITPOLIECCOB U OFLEKTOB B METAJLTYPTHH»

2.1.1.1. Texnosoruu 06y4eHnst, HCIOIb3yeMble NPH H3y9eHHH AHCHHILIHHBI MOy.Js

— Tpanuuuonnas (penponyKTHBHas) TEXHOJOTHS, C TPHMEHEHHEM HH(OPMALHOHHBIX

TEXHOJIOTUH

2.1.1.2. [lnanupyembie pesyabTaThl 06ydeHHs (MHAHKATOPBI) MO AUCUHHILIHHE
«MopenupoBaHne PoUECCOB H 00bLEKTOB B MEeTa/LIyprum»

Tabmuma 1

Kox m HaumeHoBaHHe
KOMIT€TeHIIHH

Ilnannpyemble pe3yibTarThl 00y4enus (HHIHKATOPbI)

YK-1. Cnocoben
OCYILECTBIIATE MIOUCK,
KPHTHYECKHH aHAIH3 U
CHUHTe3 HH(OopMaIHH,
MIPUMEHATH CUCTEMHBIH
IIOJIXOM JUIS pEIIICHUS
IIOCTAaBJIEHHBIX 3a]1a4

3name:

— METOJHUKY MOJEITHPOBAHHS nponeccoB U SABJICHHH Ha OCHOBaHWHU
Hay4HBIX H IIPOHU3BOJACTBEHHBIX I[OCTH)KCHHFI;

— OCHOBHEIE IIPHHITHIIBI CHCTEMHOTO aHaiusa, TEOPHH
MOZIEIHPOBAHHUS U METOJ0JJOTHYECKHX noaxoO0B K IIOCTAaHOBKE H
006paboTKe pe3ynbTaToB Hay4HBIX HCCIIeJOBaHUIH.

Vaemn:

— IIPOBO/INTh CHCTEMHBI aHAIH3 TEXHOJIOTHYECKHX MPOIIECCOB;
— (hopMyIHpOBaTh TPeGOBAHMS K ONTHMH3ALIHHA
IIPOHU3BOACTBEHHBIX CHCTEM.

Braoemn:

— HaBBIKaMH IIOCTPOCHHA MoJeJied Ha OCHOBE CHCTEMHOI'O

noaxona K aHaJli3y TEXHOJOTHYECKHX IIPOLECCOoB.

YK-2. Cnocoben onpenensrs
KpyT 3a/1a4 B paMKax
MOCTABIEHHON 1€ H
BbIOMpATh ONTHMAJIbHEIE
CHOCOOBI X penIeHus,
HCXO/IS U3 NeHCTBYIOIUX
IIPABOBBIX HOPM, HMEIOIIHXCS
PECYpPCOB M OTpaHUYEHUH

3uame:

— OCHOBHBIE HOPMATHBHBIE IOKYMEHTHI M

I'OCT, Heob6xoaumeIe st MO/IeJIHpOBaHUs, pacyeTa,
IIPOCKTHPOBAHHS H THATHOCTHKH XHMHYECKOTr0 000pY10BaHHUS.
Vameme:

— BBITIOJIHATD HCCIIEI0BAHHS TEXHOJIOTHYECKHX TIPOLIECCOB C
NIPUMEHEHHEM IIPUEMOB H METOI0B MATEMATHYECKOTO
MOZEJIMPOBAHHUS.

Braoemu:

— HaBBIKaMH pa3pabOTKH Mojie/lel H METOAMK MCCIIeI0BAHMS

MpOLECCOB U MAaTepHAJIOB Iy TEM NIIaHWPOBAaHHUA 3KCIIEPHMEHTA.

OIIK-2. Cnocoben
¢dopmann30BbIBaTh U peruarh
3a/1a4M, OTHOCSIIHECS K
npodeccuonansHOMH
JeATETbHOCTH, HCIIOIB3YS
METOZB! MOJIETAPOBAHHS U
MaTeMaTH4eCKOT0 aHalli3a

Suamn:

— IPHHIHMIBI B METOIBI TOCTPOCHHUS PHU3HYECKHX H
MaTeMaTHYEeCKHX MOJeei.

Yuems:

— IPHUMEHATh METO/IbI MOIEIMPOBAHHS B HAYYHOH U
npodhecCHOHATBEHOM IeATeTbHOCTH.

Bnaoemy:

— HaBbIKaMH MOJEIMPOBAHHA C IIEeJIBIO OLIEHHBAHUS Ka4eCTBEHHBIX
H KOJIHYECTBEHHBIX PE3YJILTATOB HCCIIEN0OBAHUS SBJICHUH U




00BeKTOB, OTHOCAIIUXCS K chepe mpodeccHOHATBHOM
JeSITEeIbHOCTH.

I1K-2. Criocoben npuMeHsTh
COOTBETCTBYIOIIUH (HHU3HKO-
MaTeMaTHYeCKHi amnmapar,
METO/Ib! aHAIH3A U
MOJIETTUPOBAHHUS,
TEOPETHYECKOTO U
9KCIIEPUMEHTAIBHOTO
UCCIIE/IOBAHHS TIPU PEIICHHH
npodeccHoHaIBHBIX 3a1a4

Buame:

— TEOPETHYECKHE OCHOBBI (PH3HYECKOTO H MATEMaTHYECKOTO
MOJIETIMPOBaHHS METaJLIy prUUeCKHX IIPOLIECCOB.

Vamems:

— ONPEEATh ONpEAEIAIOIIHE TapaMeTPhl IIPH IOCTPOEHHUH
(bu3HUecKoii MOIeIH.

Braoemmw:

— HaBBIKaMH pelleHHA 3a1a9 ONTHMH3AIHH TEXHOJOTHYSCKHX
IIPOIIECCOR.

2.1.1.3. Coaep:xanne AuCUHILTHABI «MoJeIHPOBAHHE NIPOIIECCOB H 00LEKTOB B

MeTALTY prum»

Tabnumna 2

Kon
paes Pasaen, Tema
e ’ JMHCHHUILIHHBI

Conep:xanne

00BEKTAMH

IIpoGiiema npoeKTHpOBaHHS H
P1 yTIpaBJIeHHsI COBPEMEHHBIMH
CJI0)KHBIMH peaibHBIMH

OcobenHocTH (GYyHKIIMOHUPOBAHHS COBPEMEHHBIX
TEXHOJIOTHYECKHX 00beKTOB. [IepBrie MOaeTH
cucreM. [locnenoBarebHOCTE HX pa3paboOTKH.
Cpenctea mozenuporanus, [lepexon k
HCITI0JIB30BaHui0 DBM.

P2
cHCTEM

OCHOBHBIE TTOHITHS TEOpHH

IIpenmer Teopun cuctem. Cucrema. Bujibl cucreM.
CoiictBa cucteM. Cucremorexuuka. CHCTEMHBII
aHaJIM3.

P3 OcHOBHEIE BHIBI MOAeNEit

ITonstne monenu. CTpyKTypHEIE 3JIEMEHTHI.
Maremaruueckue mozaenu. Knaccuduxkaips Moaenen
II0 XapakTepy CTPYKTYPHBIX 3JIEMEHTOB.

P4 CTpyKTYpHBI# CHHTE3

Mojenei

Brinenenue o0bexTa MOIETHPOBAHMS M3 CPEIBL.
DopMyIHpOBKa 11e1el GyHKIIMOHHPOBAHHS
peanbHBIX 00bekTOB. OlpeeneHue CBI3ei
peanbHoro 00BeKTa co cpeoii. DKCIepTHOe
pamxupoBanue. BoIOOp CTPYKTYpHBIX 3JIEMEHTOB.
WnenTuduxanus napaMeTpoB MOJIEIH.

PS5 Paspaborka moneneit

Pa3paboTka HMHTAITHOHHEIX Mojiesiel. Moiens
nuTeiiHoro nexa. Mozens mpokatHoro nexa. Monens
Ky3He4HOro 1exa. OCHOBHEIE Pe3yJIbTaThI
UMHTALMOHHOIO MOIETHPOBAHHS, €T0
IIPEUMYILECTBA U HeJocTaTku. PazpaboTka
MareMaTu4yeckux Mojeneii Pazpabotka
JIETEPMHHHPOBAHHBIX Mozeneii. Moneins
paclpenieNieHHs pecypcoB. Moienbh 0 Ha3HAYEHUH.
Paspabotka croxactuueckux moaeneii. Moaens
pacrpeneneHus pecypcos. [Toctpoenne
CTOXAaCTHYCCKOH MOOCIH ITO HAKOIIJIEHHOH
IIPOM3BOJICTBEHHOH TEXHOJIOTHYECKOH HH(OPMAITHH.
Hcnonb3oBanue Monenu rpada ais onpeneieHus
MEePCIEKTHBHBIX HallpaBJIEHHH pa3BUTHSA
TeXHOJ0rHH. PazpaboTKa CHCTEM MacCOBOTO




00CITy)XUBaHHS DIIEMEHTBI CUCTEM MacCOBOTO
o0cnyxuBanus. Moznens paboThl COBOKYITHOCTH
TNJIaBUIIBHBIX arperaTos.

IlocTanoBka 3amau onTuMuzanuy. JIMHeiiHoe
nporpaMmmupoBaHue. Henunelnoe

MeToaE! HeenenoBaHUuS |
IIpOrpaMMHpoOBaHue. UHCIIEHHBIE METO/IbI

ONITHMH3AIHH peallbHbIX

P6 HCCJIEI0BAHUS MaTeMaTHYECKUX Moenei. MeToab!
OOBEKTOB Ha OCHOBE KOHEYHBIX Pa3HOCTeH B IPUMEHEHHH K
MOLEIHAPORAHNY HCCIIEIOBAHHUIO TUTEHHBIX IpoLeccoB. CHMITIEKC-

METOJ.
2.1.1.4. SI3bIK peau3anHu NPOrpaMMBbI
IlporpaMma JUCHHIUIMHEI peanu3yeTcs Ha ToOCyJapcTBEHHOM si3blke PoccHiickoii
Denepalivy.

2.1.2. YYEBHO-METOJMYECKOE W WH®OPMAIIMOHHOE OBECHEYEHHE
JUCIUATLIAHBI

DJIeKTPOHHBIE pecypchbl (H31aHHs)

1. Arees, H.I'. MozenuipoBatue npomeccoB H 00beKTOB B MEeTaLIIYypPruy : yuebHoe mocodue
/ HI'. Arees. — ExatepunOypr : Yp®@YV, 2016. — 108 ¢. — ISBN 978-5-7996-1712-7. — Teker
3JIEKTPOHHBIH // Jlanp . 3IEKTPOHHO-OHOIHOTEYHAs cucTeMa. — URL.:
https://e.lanbook.com/book/99065 — Pexum mocTyma: [ist aBTOpH3. IIONB30BATEEI.

2. T'epacnmoB, A.A. MareMaTHyeckie MeTOIbl B HHKXHHHPHHTE METaUTy pruuecKoro
000py/oBaHus | TeEXHONOTHH : yuebHOe nocobue / A.A. Tepacumos. — Mocksa : MUCHC, 2017.
— 41 c. — ISBN 978-5-906846-88-4. — Tekct : snextponHbli // Jladp : 3NIEKTPOHHO-
bubmuoreunas cucrema. — URL: https:/e.lanbook.com/book/108083 — Pexum goctyna: s
aBTOPHU3. IIOJIL30BATENEH.

3. Packartog, E.}O. OcHOBBI Hay4HBIX HCCIEI0BAHHI H MOJIETTHPOBaHHUS METAJLTY PrHUYECKHX
MalliH : ydebHoe nocobue / E.1O. Packaros, B.A. Ciiupunonos. — Exatepun6ypr : Yp@V, 2015.
— 468 c. — ISBN 978-5-7996-1541-3. — Teker : onekTpoHHBIH // JlaHb : 31EKTPOHHO-

6ubmmoreunas cucrema. — URL: https:/e.lanbook.com/book/99036 — Pesxim JlocTyna: ans
@BTOPH3. I10JIb30BaTeNEH.
4. bepesosckas, E.A. MwmuTauuoHHOE MOjeTHpoBaHHe : yueGHoe mocoGue /

E.A. BepesoBsckas ; MunncTepcTBo 06pasoBanus U HayKi Poccuiickoit Qenepanun, PenepansHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE YupexIeHHEe BBICIIEro oOpasoBaHus «HOXKHBEI
(enepanbHBIi  yHUBEpCHTET», DKOHOMHYECKHH (aKybTeT. — Pocros-na-Jlony ; Tarampor :
WsparensctBo FOxHOro denepansuoro yausepcurera, 2018. — 76 ¢. : un. — Pexum JocTyna: 1o
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=499496 — Bubmiorp. B KH. —
ISBN 978-5-9275-2426-6. — TekcT : 371eKTpOHHBIH.

IIpodeccnonanbubie 6a3hl JaHHBIX, HHGPOPMALHOHHO-CIIPABOYHBIE M MOHCKOBbIE
CHCTEMbI

e OBC «Jlanpy http://e.lanbook.com/
9BC «YHuBepcurerckas 6ubimoreka onnaitn www.biblioclub.ru
Ob «Dnektponnas 6ubmuoreka HTH» http:/elib.ntiustu.ru
3onanbHas HayyHas 6ubniorexa Yp®Y. — Pexxum moctyna: http:/lib.urfu.ru/
l'ocynapcreennas uHdopmanuonnas cucTemMa B 06J1acTH 3HeprocoepeskeHus
NoBbIIeHHs SHepreTuyeckoi sdppexturHocTH (ITUC «DueprosddextupaocTsy) URL:

http://gisee.ru
® Munucrepctso sHepreTuku Poccuiickoit ®enepanun https://minenergo.gov.ru/




Marepnans! aus jun ¢ OB3
Becb xontent OBC mpeacraBien B Buiae (aiinioB cremwanbHOro (opmara s
BOCIPOHM3BEACHUA CHHTE3aTOPOM PEYH, @ TAaKKe B TECTOBOM BHIE, IPUTOIHOM JUIS MPOYTEHHS C

HCTIONB30BaHMEM KPAHHOM JIyIBl X HACTPOHKOM KOHTPACTHOCTH.

2.1.3. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHHME JIJUCLIUIJIMHBI
«MojaeanpoBaHue IPOLECCOB H 00bEKTOB B METAJLIYPrHu»

CBEI],EHHH 00 OCHAIEHHOCTH AHCHHINIHHBI CHEeNHATH3IHPOBAHHBIM H naﬁopaToprlM

obopyaoBaHHEeM H NPOrPAMMHBLIM obecriedeHHeM

Tabnuna 3
HaumeHosanue
ITepeueHb NPOrpaMMHOTO
CliEHaNIbHbIX
Ni = OCHHLI.[GHHOCTI: creHaJbHbIX obecrieueHus.
[ i MOMELIEHNH U » "
B]-‘I,Zl 3aHATHH s NMOMELIEHHH H TOMELUEHHH O11d PexkB13uThI
m\n NoMelLLeHHH ans -
- CaMOCTOSTEILHOH paﬁOTbl MNOATBEPKAAIOLIETO
CaMOCTOATENIbHOH
IOKyMeHTa
paboThl
Meb6enb aymuTopHas ¢
KOJIH4YeCcTBOM paloynx MecT
B COOTBETCTBHH C
— OnepaunonHas
KOJIMYECTBOM CTYICHTOB, "
cucremMa Windows,
VYyeOnas paboyee MecTo "
ay IUTOPHS ISt IIperoiaBaTens, JocKa ODUCHRILIIANET
1 Jlexuun i OBeI[I;HPIH ap,zmro Hasi ’ Microsoft Ofice
HEKI.IHOHHI:IX K);MHLII(J)TG 'Hax TeXHHKA: TR N9 A3
3aHATHH KOMILIEKT 111) OE:KI.IPIOHHOI:O el
P 18.11.2019
00opynoBaHuUs:
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, MPOEKIHOHHBII
9KpaH/mocka.
Mebenb aynuTopHasi ¢
KOJIM4ECTBOM pabouymX MEeCT
B COOTBETCTBHH C
— OnepanuonHas
KOJIMYECTBOM CTYJIEHTOB, .
cucrema Windows,
YueOHas pabouee mecTo "
ITpaxTuyeckue | ayauTopus s IIpenoaapareis, 10CKa Gl ST
2 3aHATHA MIpPOBEIECHHUS ap.t[m"o Has , .
npaKTqucmx KyOMHI:II())Te ;-Iaﬂ TEXHHKA: GABIROp, 0 40
3£Hﬂmﬁ KOMIUJIEKT 111) OEKI.IPIOHHOI'“O Yer 11122017 e
P 18.11.2019
obopynoBaHuUs:
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, NPOEKIIHOHHBIH
9KpaH/nocKa.
Mebens aynutopnas ¢ — OnepaunonHas
KonuyecTBOM pabouux mect | cuctema Windows,
YuebHas B COOTBETCTBHH C oucHBIT makeT
ayIuTOpHs s KOJIMYECTBOM CTYICHTOB Microsoft Office
3 | KoHcynbTammu y L e ?
NPOBEICHHUS pabouee MecTo Jorosop Ne 43-
KOHCYJIbTALMH IpenojaBaTeis, 10cKa 12/1712-2019 ot
ayJHMTOpHAs. 18.11.2019;
KomneroTepHas TeXHHKA: — ITnardopma Microsoft

10




KOMIIJIEKT IIPOEKIIHOHHOTO
obopynoBaHHs:
HOYTOYK/KOMIIBIOTED,
MPOEKTOP, IIPOEKIIHOHHBII
3KpaH/nocka. YcTpoiicTsa
HOJKTIOYEHHS K CETH
WurepHer, noctyn B
NIEKTPOHHYIO
uH(pOpMaLHOHHO-
00pa3oBaTenbHYIO cpeay
HTHU (¢punuana) YpdV,
KOMILIEKT JIMIIEH3HOHHOTO
IIPOrpaMMHOTr0 obecnedyeHus

Teams (B  cocraBe
Microsoft Office-365)
Jlorosop Ne 43-
12/1712-2019 ot
18.11.2019

— JloroBop Ha
IIpeI0CTaBJIeHHE
MIOCTOSIHHOTO JIOCTYTIA K

cetd MHTEepHeT oT
30.12.2019 Ne 800037

Me6ens ayautopHas ¢
KOJIHYECTBOM paboymx MecT
B COOTBETCTBHH C

— OnepauuonHas
cucrema Windows,
o(hHuCHBIH TaKeT

KOJIHYECTBOM CTYIEHTOB. Microsoft Office
KommnelorepHas Texnuka: Jorosop Ne 43-
KOMILIEKT IIPOEKIIHOHHOTO 12/1712-2019 ot
obopynoBaHus: 18.11.2019;
e — IMTomemenus Ans HOYTOYK/KOMIBIOTE, ) — IInardopma Microsoft
CaMOCTOATENBHOH | MPOEKTOP, MPOEKIIHOHHBII Teams (B  cocrage
Has paboTa o .
paboTeI 3KpaH/mocka. YcTpoiicTsa Microsoft Office-365)
CTYIEHTOB
o0yyJaromuxcs IIOJKIIIOUEHHS K CETH Jorosop No 43-
Hnrepner, nocryn B 12/1712-2019 ot
3IEKTPOHHYIO 18.11.2019
HH(POPMaIIHOHHO- — JloroBop Ha
00pa3oBaTeNLHYIO Cpeay IpefoCcTaBlIeHHE
HTH (dbnmmana) VpdYV, IIOCTOSIHHOTO JOCTYIa K
KOMILIEKT JTMLEH3HOHHOTO cetd HTEepHeT OT
nporpammuoro obecniedenus | 30.12.2019 Ne 800037
Me6enp ayauTopHas ¢
KOJIH4eCcTBOM pabounx Mect | — OnepanroHHas
Vuebnas B COOTBETCTBHH C cucrema Windows,
Texymmuii ayJIMTOPHS IS KOJINYECTBOM CTYIEHTOR. oucHBIH makeT
KOHTPOJIb U | TEKYIIEro KomneroTepHas TeXHHKa: Microsoft Office
IIPOMEKYTOYH | KOHTPOJIS H KOMIUIEKT MPOEKIIHOHHOTO Joroeop Ne 43-
as aTTecTalus | MPOMEXYTOUHOH | 0DOpyaOBaHHMS: 12/1712-2019 ot
aTTecTalluu HOYTOYK/KOMIBIOTED, 18.11.2019

IIPOEKTOP, MPOEKIHOHHBIH
9KpaH/IocKa.
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PA3JIEJI 2. MIPOT'PAMMBI MOV JISA .
«I[IPUKJIAJJTHBIE ACIIEKTBI ®H3UKO-MATEMATHYECKHUX 3HAHHUI»

2.2. PABOYAS ITIPOTPAMMA JUCHUILJIMHBI « TEOPETUYECKHUE OCHOBBI

IKCIIEPUMEHTA»

2.2.1. COAEPXKAHHUE U OCOBEHHOCTHU PEAJIM3ALIMU JUCIIATIIHHBI
«TEOPETUYECKHE OCHOBBI SKCIIEPUMEHTA»

2.2.1.1. Texnosorun o6y4eHns, HCNOIb3yeMble IPH H3YYeHHH THCIATIITHHDI MOy ISt

— TpannuuonHas (penpoayKTHBHAs) TEXHOJOTHs, ¢ NPHMEHEHHEM MH(OPMAIHOHHBIX

TEeXHOJIOTHI

2.2.1.2. Ilnanupyemble pe3yIbTaThl 00ydeHus (HHAMKATOPHI) M0 THCUHILIHHE
«TeopeTHYecKHe OCHOBBI IKCIIEPHMEHTA»

Tabmuua 1

Koja m HaumeHoBaHue
KOMIETEHIIHH

Ilnanupyemble pe3yabTaThl 06ydenus (MHIMKATOPDI)

YK-1. Cnocoben
OCYILECTBAATE MOMCK,
KPHTHYECKHI aHalIH3 |
CHHTEe3 HH(pOpMAaITHH,
IIPHMEHATH CHCTEMHBIH
MOAXO/ JUISl pEUICHHS
IIOCTaBJICHHBIX 3a1a4

3uamo:

— OCHOBHBIE KOHIICIILIMH, CBSI3aHHBIE C HH()OPMAIIHOHHBIMH
TEXHOJIOIHSIMH B 00/1aCTH TEOPHH HKCIIEPUMEHTA U
MOJEIHPOBAHHS TEXHOJIOIHYECKHX MPOIIECCOB;

— HHPOPMAITHOHHOE 00eCIeueHHe HayIHbIX HCCIeI0BaHHI.
Vumemn:

— MCII0JIb30BaTh HH)OPMALIHOHHEIE TEXHOJIOTHH, 8 TAK)KE HOBBIE
3HaHHUS H YMEHHA B 001aCTH DKCIIEPUMEHTA.

Braoemn:

— CII0co0aMH OCMBICIICHHS i KPUTHYECKOTO aHaIM3a HayyHoH
HHpOpMAIIHH.

OIIK-2. Cnocoben
(opManH30BBIBATE H PEIIATh
3a]1a4M, OTHOCSIIHECSH K
npodeccHoHaIbHON
JEATEIBHOCTH, UCTIOJIB3YSI
METOJBI MOJIEIMPOBAHHS K
MaTeMaTHYeCKOro aHaIu3a

3uame:

— 0COOEHHOCTH BbIOOpa HANPABICHAS] HAYYHOIO HCCIIEIOBAHUS H
3Tanbl €r0 OCYIIECTBICHHS.

Vmems.

— UCIIOJIB30BaTh SKCIIEPUMEHTAIBHBIE H TEOPETUUECKHE METO/IbI
HCCNEI0BaHHUs B MPO(deCCHOHAILHOMN JIeATEILHOCTH.

Bnaoems:

— COBPEMEHHBIMH METOJaMH HayuHOT'O HMCCIIeI0BAHHS B
NpPEeIMETHOH cepe.

OIIK-3. Cnocoben
IIPOBOJHMTH HCCIICOBAHHS H
M3BICKaHHS IS peIeHHsS
IPHKJIAJHBIX HHKEHEPHBIX
3a7a4, OTHOCSIIHUXCS K
npodeccHoHaTBHOH
JIeATEeIbHOCTH, BKITFOUAs
IpOBeIEHUE U3MEPEHHIA,
IJIaHHPOBAaHHUE U IIOCTAHOBKY
IKCIIEPUMEHTOR,
HMHTEPIPETALHIO

3nams:

—3a/la4yd ¥ METO/bl TEOPETHUECKHUX MCCIIEIOBAHHI;

— KiacCH(HKAIHIO, THIBI U 3a/1a4H KCIIePHMEHTaIbHBIX
HCCIIEJOBAHHIA.

Ymemn:

— QHAJTM3HPOBATH TEHACHIIMH COBPEMEHHOM HaYKH, ONIpPeeNaTh
NEPCIEKTHBHEIE HAllpaBlIeHUsl HAYYHBIX MCCJIEI0BAaHUH B
peaMeTHOH chepe nmpodeccHoHATBHOMN NeSTENTBHOCTH, COCTAB
HCCIe0BaTeNbCKUX paboT, onpenensomue X (pakTophl.
Bnademw:

— HaBbIKAMH PEINEHHs IPUKIIAJHBIX 33/1a4 110 QU3HYECKOMY
MOJEJIMPOBAHHIO H COCTABIIEHUIO MAaTEMATHYECKHUX MO/IeNeH
TEXHOJIOTHYECKHX NPOILIECCOB B METAJLTYPrHH.




IIOJIYYEHHBIX PE3YIIBTATOB

[IK-2. CnocobeH npuMeHAThL

COOTBETCTBYIOIIHI QU3HUKO- | 3uams:

MaTeMaTH4ecKuii annapar,
METO/Ibl aHATH3a U
MOZIETTHPOBaHHS,
TEOPETHYECKOTO H
9KCHEPUMEHTATBHOTO
HCCIIEIOBAHNS IIPH PeLIeHHH
npoecCHOHATBHBIX 3a/1a4

Vuemn:

= (bHSquCKHe H Mar€éMaTHY€CKHE METOIbI H aJlrTOPUTMBEI.

— HCIIOJIB30BAaTh YK€ M3BECTHBIC METOObI HCCIICIOBAHHS, a TAKXE
YMETH BBIIIOJIHATE CAMOCTOATEIIEHOC PA3BUTHE H OGOGH.IGHP[G
@H?;HKO-M&TGM&THLICCKHX METOOO0B.

Brnaoems:

— HaBBIKaMH OCBOEHHSA HOBBIX (1)H3HKO-M&TBMB.THT-ICCKI/IX MECTOIOB.

2.2.1.3. Conep:xanue aucouninibl «TeopeTHueckue 0CHOBBI IKCIIEPHMEHTA»

Tabnuna 2

Kon
pa3zae.a,
TEMbI

Pazgen, tema
JHCIHILTHHBI

Coaepixanue

P1

CoBpeMmeHHbIe TpeOOBaHHUS K
9KCIIEPUMEHTY

OcHoBHEIE 0COOEHHOCTH COBPEMEHHOTO
NPOU3BOACTBA H YCJIOBHSI €r0 IPOrPECCHBHOTO
pa3BuTus. CTPYKTYpHasi cCXeMa COBPEMEHHOTO
Hay4HOro 3kcnepuMenTa. OcobeHHOCTH
METaJLTy PrHYECKHX IPOIECCOB, KaK 00beKTa
JKCIIEPUMEHTA.

P2

Crnyyaiinbie COOBITHS U
ClTy4aiiHble BETHYHHEI

HeBo3MoskHBIE, 10CTOBEPHBIE, CTy4aiHble COOBITHS.
BeposiTHOCTE ciyuaiiHbIx cobbITHIA. Kilaccnueckoe
CTaTHCTHYECKOE OIIpeeNIEHHEe BEPOSTHOCTH.
ITpaBuna BerumciaeHns BepostHocTei. Ciyyaiinas
BEJIMYKHA. Y CTOHUYNBOCTL BEIOOPOUYHBIX CPEIHHX.
Maremaruueckoe 0xHIaHUE, TUCIIEPCHS H
CpeIHEKBAIPATHYHOE OTKJIOHEHHE CIIy4YahHOM
BeMuMHEL CBOlCTBA MaTEMATHYECKOTO OYKHIAHHA U
JUCIIEPCHH.

P3

3aKOHEBI pacnpeeaeHus
CJIy4ailHbIX BeJIHYHH

JlucKkpeTHBIe U HenpepbIBHBIE ClIy4aiHble BETHYHHEIL.
I'mctorpammel, onurox yacror. MHTerpaibHas u
Iuddepenimanbaas QYHKIUH pacnpeieieH s,
Pacnpenenenue beprnyinmm, Ilyaccona, CteroneHTa.
3aKOH HOpMaJILHOTO pacnpeeneHus. Pacyer
BEPOATHOCTEH U. HOPMAJIBHOE paclpeneneHne
TaOIMIBl HHTErPasla BEPOSITHOCTEH.

P4

3amauu MareMaTH4eCKOil
CTaTUCTHKH

I'enepanpHas COBOKYNHOCTH U BbIOOpKa. Toueunble
OILIEHKH apaMeTPOB CIy4JalHbBIX BETHYHH.
JoBepurenbHblii uHTEpBal. [IpoBepka
cTaTHCTHUeCKUX runotes. [IpoBepka HOpMaIEHOCTH
pacrpeieieHus], paBeHCTBa CPEAHUX U TUCTIEPCHI.
Ommbka u3MepeHus Cay4aiHbIX BETHYHH.
Koppensuuonnsnii ananus. Koppemsimuonnoe
OTHOLIEHHE, KOIPPUIUEHT KOPPETSALIHH.
Perpeccuonnsiii ananus. Onpenenenue

K03 QHIIHEHTOB YpaBHEHHUSI PETPECCHH METOI0M
KBaapaToB. IloHsATHE 0 TUCIEPCHOHHOM aHAIH3E.

i

CraTHCTHYECKHE METOBI
YIIpaBIEHHUS KAYECTBOM H

CrnomHo# U BEIOOPOYHBIH KOHTPOJIb. PrcK
nocTaBlNyKa U norpedurens. [IpuHnune Bei6opa




aHaM3a IPOM3BOJACTBEHHOr0 | KOHTPOIHpyeMBbIX napametpos, B 'OCTax Ha
mpolecca METaJLTy pruuecKyo npoaykuuio. KoHtpoisHble
KapThl IOHATHA O CHCTEME YIIPABJIEHHS Ka4eCTBOM.
IToxasarenu nanexunoctu no 'OCTy. BepostHocTs
Oe3oTka3Hoit paboTel 000PYA0OBaAHHS 1
IIPOTHO3UPOBaHuUs (HOHIA BPEMEHH €r0 pabOoTHIL.
Omnpenenenne cTaTHCTHIECKHX XapaKTEPHCTHK
IIPOM3BOCTBEHHOrO Mpoliecca, Kak CIydaiHoro
npoiecca.

Merononoruyeckie OCHOBBI INITAHUPOBAHHUS.
[TapameTp onTEMH3aINK (aKTOpPa H MaTEMaTHYECKas]
Mozens. JlokanbHas o6nacTs GaKTOpHOro
IIPOCTPAHCTBA M NOJIHLIH (PaKTOPHBIH 3KCIIEPHMEHT.
Jpobusit pakropHslit sxcnepumenT. [Iposenenne
MeTo/1b! IITaHHPOBAHHS IKCIIEPUMEHTA M CTaTHCTHYecKas obpaboTka

P6 AKTHBHOTO SKCIIEPHMEHTA pe3yJIbTaTOB. AHATH3 PE3yJILTATOB SKCTIEPUMEHTA 1

IIPUHATHS PEIleHUs O JaTbHEHIeM HCCIeI0BAHNH.
KpyToe Bocxoxk1eHHe 110 ITOBEPXHOCTH OTKIMKA.
ITpakTryeckoe NpUMEHEHUE METO/IOB ITAHUPOBAHHUS
JKCIEPUMEHTOB /151 COBEPIICHCTBOBAHHUS
METaJLTy PrUuecKoi TEXHOIOTHH.

2.2.1.4. SI3bIk peann3anuu OPOrpaMMel

[IporpaMMa IMCHMIUIMHBI peaju3yeTcs Ha TOCYIAPCTBEHHOM s3blke Poccmiickoii

Oenepanu.

2.2.2. YYEBHO-METOJHYECKOE W WH®OPMAIIMOHHOE OBECIIEYEHUE
JAUCHHUITJINHbI

JJ1eKTPOHHBIE pecypcnl (H31aHUs)

1. Paccun, B.M. IlnamupoBaHHe 3KclepuMeHTa W 00pabOTKa pesylsTaToB : yueGHOE
nocobue : [16+] / B.M.T'mccun ; Munncrepetso o6paszoanus u Haykn P®, PocToBckwuii
rocylapcTBeHHbIH 3KoHOMHMYecKuii yHuBepcuter (PMHX). — Pocros-na-Ilony : M3patenscko-
nomurpaduyeckuii kommieke PI'OY (PUHX), 2018. — 131 c. : cxeM., Tabm., un. — Pesxum nocTyna:
no noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=567016 — bubmmorp. B KH. —
ISBN 978-5-7972-2431-0. — TeKcT : 3JIeKTPOHHBIIA.

2. OcHOBBI TEXHHYECKOTO TBOPYECTBA M HAYYHBIX HCCIEIOBAaHHH : yueGHOe mocobue /
10.B. [laxomoBa, H.B. Opnosa, A.}O.Opnos, A.H.IlaxomoB ; MHHHCTEpCTBO 0Opa3OBaHHS W
Hayku Poccuiickoit ®enepannn, ®enepanbHoe rocyiapcTBEHHOE OHOIKETHOE 0Opa3oBaTeIbHOE
YUYPeXJIeHHe BBICIIEr0 MmpodeccHoHaIbHOrO o0pa3oBanus «TaMOOBCKHI TIocyaapcTBEHHBII
TEXHHYECKHH YHHBEpCHTET». — Tam00B : U3marenscteo ®I'BOY BIIO « TI'TY», 2015. — 81 ¢. : uu.
— Pexum nocryna: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=444964 —
BuGmiorp. B ku. — ISBN 978-5-8265-1419-1. — TekcT : 3M€KTPOHHBIA.

3. Capun, PI. OcHOBBI HayuHbIx wHccnenoBanuii. OpraHusalus H IUIaHUPOBAHHE
3KCIepUMEHTa : yuebnoe nocobue / P.I'. Capun, H.®. Tumepbaer, A.M. BaHor ; MUHHCTEPCTBO
oOpazoBanuss ¥ Hayku Poccum, @enepanbHoe rocyiapcTBeHHOE OIOKETHOE 06pa3oBaTeNbHOE
y4YpexXIeHHe Beicmiero  npodeccHoHanbHOro  obpasoBanus «KasaHCKMH — HalMOHAIBHBIA
UCCIIENIOBATEIbCKUH  TEXHOJOrH4ecKkuil yHuBepcuter». — Kasanp : Kasauckuii Hayuso-
HCCleI0BaTeNIbCKHi TEXHONOrH4YecKui yHuBepcuteT, 2013. — 154 ¢. : ui., Tabn., cxeM. — Pexum
nocryna: no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=270277 — Bubmuorp.
B KH. — ISBN 978-5-7882-1412-2. — TexcT : 371eKTPOHHBIH.




8114-4207-2. — Texer :

4. PeokkoB, M.B. OcHOBBI Hay4HBIX HCCIIe0BaHMIi U M300peTaTeNbCTRa : yyeBHOe nocobuHe
/ 1.B. PeoxkoB. — 3-e m3n., crep. — Cankt-IletepSypr : Jlans, 2019. — 224 ¢. — ISBN 978-5-

3MeKTpOoHHEIH // Jlanb : anexTpoHHO-GHOMHOTEYHas cuctemMa. — URL:

https://e.lanbook.com/book/116011 — Pesxum n0cTyna: s aBTOPH3. HOJNb30BATEIEHA.

5. Cemenos, B.A. VHKeHepHBIH O3KCIEPUMEHT B MPOMBIILIEHHOH TEILIOTEXHHKE,
TEIJIOPHEPIeTHKE U TEIUIOTEXHONIOTHAX : y4eOHoe mocobue / B.A. CemeHoB. — 2-e u31., J0M. —
Canxr-IletepOypr : Jlanb, 2013. — 400 c. — ISBN 978-5-8114-1392-8. — Tekcr : 37€KTPOHHBIH //
Jlanb : anexTpoHHO-6MONHOTEeYHas cuctema. — URL: https:/e.Janbook.com/book/5107 — Pexum
JOCTyNa: /Ui aBTOPHU3. N10JIb30BATENIEH.

Ilpodeccnonanbubie 6asmbl

CHCTEMBI

JAHHBIX,

o DBC «Jlaue» http://e.lanbook.com/

HH(OPMAIIHOHHO-CNIPABOYHbIE

H ITIOHCKOBBLI€

OBbC «YHnuBepcuterckas 6ubinoreka onnaiin www.biblioclub.ru

Ob «Bnexrponnas 6ubmoreka HTW» http:/elib.ntiustu.ru
3oHanbHas HaydHas 6udnuorexa Yp®V. — Pesxum nocryma: http:/lib.urfu.ru/

l'ocynapcTeennas unopMalmoHHas cucTema B 0671aCTH dHEprocOepeKeHns i

NOBbILIEHUS dHepreTryeckoi adpdexturHocTH (ITUC «DueprospdexturrocTs ) URL:

http://gisee.ru
* MunucrepcTBo 3HepreTHkH Poccuiickoii ®enepamun https:/minenergo.gov.ru/

Marepuaas! nas aan ¢ OB3
Becb xontentr OBC npencraBneH B Bume (aiinioB cnmenmansHOro opmara s
BOCIPOM3BEICHHS CHHTE3aTOPOM PEYH, & TaK)Ke B TECTOBOM BHIE, IIPUTOIHOM JUIS IIPOYTEHHS C
HCTIOJIb30BAaHUEM SKPAHHOM JIYIIbl U HACTPOIKON KOHTPACTHOCTH.

2.2.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUILJINHBI
«TeopeTHyecKkne 0CHOBBI IKCIIEPHMEHTA»

Cenennsi 00 OCHANEHHOCTH JHCHHIUIMHBI CHEUHAIH3UPOBAHHBLIM H J1a6OPaTOPHBIM
obopyaoBaHHEM H MPOrpaMMHBLIM ofecriedyeHHEM

Tabmuma 3

Haumenopanue
CrelHanbHbIX

OCHaLIleHHOCTb CrieHalbHbIX

IlepeueHb mporpaMMHOTO
obecneyeHus.

No 5 NOMELIeHHH U . "
BH,H 3aHATHH 5 NOMELIEHHWH H NTOMELIEHUH AJ11 PekBU3HTEI
m\n TIOMelLeH i 1115 N
as CaMOCTOSTEIIBHOH paﬁo’r},; NOATBEPXAaroLIEero
CaMOCTOATENIBHOH JOKyMeHTa
paboThl
Mebens ayuropHas ¢
KOJIMYECTBOM paboUunX MecT
B COOTBETCTBHH C — OEATARRES
KOJTMYECTBOM CTYICHTOB, :
cuctema Windows,
VyeOHas pabouee MecTo "
oucHbIH makeT
ayJ IMTOpHs LIS IpernoaaBaress, 10cKa Micrasoft Office
1 Jlexuuu [IPOBEICHUS ayIUTOpHAas. Tiorosop Ne 43-
JEKIHOHHBIX KoMmbloTepHas TexHHKa: 12/1712 20‘ 19 ot
3aHATHH KOMILIIEKT MPOEKIHOHHOTO 18.11.2019
obopynoBaHuS: T
HOYTOYK/KOMIIBIOTEP,

NPOEKTOP, TPOEKIIMOHHBIH
9KpaH/zocka.
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MeGenb ayauTopHas ¢
KOJIMYECTBOM pabounx MecT
B COOTBETCTBHH C
KOJIMYECTBOM CTY/IEHTOB,

— OnepanronHas
cuctema Windows,

YyeOHnas pabouee MecTo "
b oucHeIl naker
PaKTHYECKHE | ayIUTOPHS JJIs IIpenoaBarteis, 10cKa Microsoft Office
3aHSATHS NPOBEICHUS ayJIMTOpHas. Tisroa6p.Ne43
IPaKTHYECKHX KomnbloTepHas TexHuka: 12/1 712p 20‘ 19 65
3aHATHH KOMILJIEKT IPOEKIIHOHHOTO lg 11.2019
obopy1oBaHHS: o
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, IPOEKIIHOHHBIIT
SKpaH/IocKa.
MeGens aynuTopHas ¢
KOJIMYECTBOM paboynx MecT | . I
B COOTBETCTBHH C g
cuctema Windows,
KOJTMYECTBOM CTY/IEHTOB, T —
abouee MecTO A
E erojaBsareis, J0cKa Miarosoft Oftiog
a)l:: e — i Joroeop Ne 43-
‘ 12/1712-2019 ot
KommnblorepHas TexHuka: 18.11.2019:
Vyebnas KOMILICKT TIp O?KHHOHHOFO — IInardopma Microsoft
Y NPOBEJICHHS yIoy P, Microsoft Office-365)
" IPOEKTOP, MPOEKITHOHHBIH
KOHCYJIbTallHi s Horosop Ne 43-
9KpaH/mocka. YcTpoiicTa 12/1712-2019 o1
HOJKTIOYEHHUS K CeTH 18.11.2019
HnTtepuer, nocryn B - J&[or.maop -
3JIEKTPOHHYIO
- p M&U;OHHO IIpeZ0CTaBICHHE
P HOCTOSTHHOTO JOCTYIIa K
00pa3oBaTeNbHYIO Cpeay
HTH (pumana) Yp®Y cetu HTEpHET OT
ke 30.12.2019 Ne 800037
KOMILIEKT JIMIIEH3HOHHOTO
NporpaMMHOro obecrneyeHus
Mebenb ayauTopHas ¢ — OnepaunoHHas
KOJIM4ecTBOM pabouux mecT | cuctema Windows,
B COOTBETCTBHH C o(ucHbIi naxker
KOJIM9ECTBOM CTYJICHTOB. Microsoft Office
Komnrerorepnas TexHuka: Jlorosop No 43-
KOMILIEKT IIPOEKITHOHHOTO 12/1712-2019 ot
o0opyIOBaHUSA: 18.11.2019;
ITomemenus nns 15 — Ilnat Micr:
Caaditiits 111 ot HOYTOYK/KOMIIBIOTED, } nardopma Microsoft
Has peBoT CaMOCTOSITEIbHON | IPOEKTOp, NPOEKIIHOHHBIH Teams (B  cocrase
s paboTsl aKpaH/gocka. YcrpoiicTea Microsoft Office-365)
T o0yyaromuxcs MOJKIIFOUEHHUS K CETH Jorosop Ne 43-
WHTepHeT, nocTyn B 12/1712-2019 ot
3JIEKTPOHHYIO 18.11.2019
HH(}OPMALIHOHHO- — Joroeop Ha
00pa30BaTeNIbHYIO CpeIy MIpeNOCTaBIeHHE
HTHU (punuana) YpdV, MOCTOSIHHOTO JIOCTYNa K

KOMILJIEKT JIMIIEH3HOHHOT'O
nporpaMMHOro obecrnieyeHus

ceTtu MHTepHeT oT
30.12.2019 Ne 800037




Texymmii
KOHTPOJIb H
IIPOMEKY TOYH
as arTecTanus

Vyebnas
ayIuTOpHUs IS
TEKYLIEro
KOHTpOJIA H
IIPOMEKYTOYHOH
aTTecTaluH

MeOGenb aynuTopHas ¢
KOJIHYECTBOM pabodnx MecT
B COOTBETCTBHH C
KOJIMYECTBOM CTYIEHTOB.
KomnbloTrepnas Texuuka:
KOMIIJIEKT NPOEKIIHOHHOIO
obopynoBaHus:
HOYTOYK/KOMIBIOTED,
IIPOEKTOP, IPOEKIIHOHHBIH
9KpaH/IocKa.

— OnepanunoHHas
cucteMa Windows,
o(ucHBIH makeT
Microsoft Office
Jlorosop Ne 43-
12/1712-2019 ot
18.11.2019
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