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PABOYAS MPOT'PAMMA TUCIIUITJIMHBI
b1.B.J13.03.01 ®u3uyeckoe MOATHPOBAHHE TEXHHYECKHX CHCTEM

(KO H HANMEHOBAKKE ONCUHNIIHHE] COMNAcHo }"{EEIHOH}' naaHy)

Hanpasnenue noarotosku: 15.04.02 Texnosnoruyeckue MalinHbl H 000pyI0BaHHE

(KOA W HAHMEHOBRHHE HANPABIEHHA NOAOTORKH / CIEUHANEHOCTH)

Hanpasnennocts (mpoduib): HWHXHHUPUHT M TeXHHYEeCKHI MeHeKMEHT

MeTaJUIypruyeckoro obopyaoBaHHs

(HAHMEHOBaHHE Npodung / MarucTepekoil NporpaMmel /Cnewnam3am}

[Iporpamma: MarucTparypa

(DaKANABPHAT, MATHCTPATVPA, CNCUHANITET)

@opma o0ydeHus: O4Hasd, 3a04Has

(OYHAR, 320YHAR, OMHO-TA0MHAR )

D®opma obyuenus: Ounas 3ao4Has
Cemectp(b1) 2 2
| Obmast TpyAoEMKOCTS B 3.6./9acax 4/144 4/144
KonrtakTHas pabora (4ac.), B TOM yncie: 72 14
NeKuHH (dac.) 34 4
nmadoparopHbie paboTsi (Yac.) 34 4
NpaKkTHYeCKHe (CeMHHApCcKHe) 3aHaThs (yac.) 0 0
CamocrosTenbHas pabora (4ac.), B TOM YHCIIE; 36 94
KypcoBo# npoekt (pabota) (cemecTp/yac.) i =
KoHTtposs (3k3ameH, yac./3a4ér) aK3aMeH, 36 3K3aMeH, 36
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Pabouyas mporpamma aucuuminebl «®OH3HYECKOE MOACTHPOBAHHE TEXHHUECKHX
CHCTEM» COCTaBJIeHa B COOTBETCTBHM C YueOHBIMH MIaHAMH I10 HATIPABJIEHUIO [10/1M0-
ToBKkH 15.04.02 Texnonoruyeckue Mammuel u obopynosanue (HanpaenenHocTs
(mpoguns) — MHKHHHPHHT H TeXHHYECKUH MEHeKMEHT METAIypruveckoro 06o-
pynoBauus) s 2023 rosa npuéma ro o4Ho# ¥ 3a04HOi Gopmam oGydeHHs.

CocraBuTens:

3aB. Kadenpoit «Mexannueckoe

oBopyi0BaHKE 3aBOJIOB YEPHOI _
Metamtypriu um. B, Cenyia», el P

J1.T.H., Ipodeccop C @’ﬁﬁ{? Eponbko C. I1.

(noanucs)

Pabouas mporpamMma paccMoTpeHa W mMpHHATA HA 3acelaHHH kadenpr «Me-
XaHHYecKoe 00Opy[oBaHHE 3aBOOB 4YepHOH MeTannypruu um. B.S. Cemyua.

Ipotokon ot « {» __ £3  2043rona Ne _E

e

3aBenyroluii kadeapoii FLL/& e Eponsko C. I1.
_ (nunﬁﬂﬁh)

DDEI"\TI’ T A E R

TT#% Y Ry
©aovoYyas Npoipavnsa OoQoOpe

Ha y4yeDHO-MeToAH4YecKoi KomuccHel TOVB-
10 «IOHHTVY» no nHanpasienuo noarotoBkr 15.04.02 TexHomorMueckme Marm-
HBI U 000py10BaHHE. .

r

' 2 | 7 A i
TIpOTOKON OT « A2 »| 0 2043 roma N %

" ﬁ;-_—'_—
Ipencenarens ,.&;,:57 ﬂonone/m A.TL
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PaGouas nporpamma npoajiena mius 20 roga npuéma Ha 3aceqaHuu Kaden-
pel «MexaHnndeckoe 000opyaoBaHUE 3aBOJIOB YepHOM Metamutypruud uMm. B. S. Ceny-
ma».

[IpoTokoy oT « » 20 rona Ne

3aBenyromuii kaheapon

(moamuce) (©.1.0.)

PaGouas nporpamma npoasiena mis 20 roga npuéma Ha 3aceqaHuu kade-
pel «MexaHudeckoe 000pyaOBaHUE 3aBOJIOB YepHON MeTamurypruu uMm. B. S. Ceny-
Ia».

[IpoTokosa OT « » 20 roga Ne

3aBenyromuii kadeapon

(momuce) (©.1.0.)

PabGouas nporpamma mpoajiena jis 20 roga mpuéMma Ha 3acefaHuu Kaden-
pbel «MexaHnndeckoe 000py0BaHUE 3aBOJIOB uepHOM Metamnypruu um. B. . Ceny-
mra».

[IpoTokon oT « » 20 rogma Ne

3aBenytoiuii kadenpoit

(moruce) (©.1.0.)

PabGouas nporpamma mpoajiena s 20 roga mpuéMa Ha 3acefgaHuu Kaden-
pbl «MexaHnndeckoe 000py0BaHUE 3aBOJIOB uepHOM Metamnypruu um. B. . Ceny-
mra».

[IpoTokon oT « » 20 roma Ne

3aBenytomuii kadenpoit

(moruce) (©.1.0.)

PaGouas nporpamma npoasiena ais 20 roga npuéma Ha 3aceqaHuu kaden-
pel «MexaHudeckoe 000pyaOBaHUE 3aBOJIOB YepHOH MeTamurypruu uMm. B. S. Ceny-
Ia».

[IpoTokoi OT « » 20 roga Ne

3aBenyromuii kadeapon

(momuce) (©.1.0.)



4

1 OBBEKT, LHEJIb U 3AJAYU OCBOEHMSA JTNCIUIIVINHBI

JlucuuiuiiHa paccMaTpUBaeT BOMNPOCHl METOAMKH (PU3MYECKOr0 MOAEIHPOBA-
HUS, IPUHIUIA AEUCTBUS KOHTPOJIbHO-U3MEPUTENbHBIX CPEICTB, MPeIHA3HAYCHHBIX
U1 MPAKTUYECKOTr0 NPUMEHEHHUs NpHU IPOBEIECHUU HCCIEN0BaHUS pabOThl MeTa-
JYPTUYECKUX MAIIUH M arperatoB Ha MX ACHCTBYIOUIUX MOJETSX.

[{enbt0 TUCUUIUIMHBI SBISIETCS. (OPMUPOBAHUE Y CTYJIEHTOB CHCTEMBI TEOpE-
TUYECKUX 3HAHUN OTHOCUTENIBHO PO (PU3NUECKOTO MOJAEITUPOBAHUS KaK OJHOTO U3
METOJIOB HAyYHBIX HCCIIEIOBaHUM, HA3HAUEHUS, KOHCTPYKIMH, MPUHIUIA JEUCTBU,
KOHTPOJIbHO-M3MEPUTEIHHON anmapaTypbl, IPUMEHIEMOHN MPH BHIMOTHEHUH (pU3NYe-
CKOT'O MOJEIMPOBAHUS TEXHUUECKUX CUCTEM, U MPAKTUYECKHE OCOOEHHOCTH €ro pea-
JU3aLUH, a TAKKE NMOATOTOBKA OyAyIIEero MarucTpa K NpakTUYECKOH AeSITeIbHOCTH B
00JIacTU UCCIEN0BaHUS U Pa3pabOTKu A3(PPEKTUBHOIO METAJLTYPruYeCcKOro 00opyao-
BaHUS.

B pe3ynbTaTe 0CBOCHUS JUCUUILIMHBI CTYACHT JI0JKEH
3HATb.

1) OCHOBHBIE IIOJIOKEHUS TEOPUU MOA00US;

2) YCTPOMCTBO M TNPHUHIUI JEHUCTBUSA KOHTPOJIBHO-U3MEPHUTENBHOM allaparypsl,
npUMeEHsIeMON Il (UKcalMu mapaMeTpoB (QYHKIIMOHUPOBAHUS (U3UUECKUX
MOJIeIEeH TEXHUYECKUX CUCTEM,

3) mpaBWia Ha3HAuYeHUs MaciuTaba, Matepuanga (U3NYECKON MOAETU U3ydaemMou
TEXHUYECKOU CHUCTEMBbI, T0J100pa MOACIUPYIOIINX CPEN;

4) TIOPSNIOK TUTAHWPOBAHMSA W MPOBEICHUS MOJEIBHOIO HKCIIEPUMEHTA, BBITIOTHE-
HUsL 00paOOTKU IOJIyYEHHBIX PE3yJIbTaTOB M BbIIAYU PEKOMEHIAIMI MO HX
NPaKTHYECKOMY MTPUMEHEHHUIO;

YMETh:

1) ocymiecTBIATh BBIOOP KPUTEPUEB MOJO0OUS NpPU IIAHUPOBAHUU MOJIEIBHOTO
HKCIEPUMEHTA,

2) HacTpaWBaTh U TOTOBHTH K PabOTe KOHTPOJIHLHO M3MEPHUTEIFHYIO almnapaTypy,
HEOOXOAMMYIO JIJISl TPOBEACHUS UCCIIEOBAHUM Ha (PU3NUECKUX MOENAX TEXHU-
YECKUX CUCTEM,;

3) Bectu 00pabOTKy MHQOPMAIIMY, TOTYYCHHON B X0J¢ (PU3NYECKOrO MOJICIHPO-
BaHUs, OL[CHUBATh TOUHOCTb HKCIIEPUMEHTAJIbHBIX JAHHBIX U KBaTU(ULIUPOBaH-
HO BBIJJaBaTh PEKOMEHJAIMU OTHOCUTEIBHO X MPAKTUYECKOI0 MPUMEHEHHUS;

BJIAQJICTh!

1) HaBbIKaMHU MpeoOpa30BaHKSI KPUTEPHUEB IMOA00US;

2) HaBBIKAMH OIIEHKU TOYHOCTHU TAPUPYEMBIX TpeoOpa3oBaTeliell U MOBEPKU
U3MEPUTEIbHBIX PUOOPOB;

3) CIOCOOHOCTBIO HAXOAWTH TJIAaBHBIC (haKTOPHI, B HAUOOJIBIIEH Mepe BIUSAIONINE Ha
3(pPEeKTUBHOCTh MPAKTHUYECKOI0 HCIOJIb30BAHUS PE3YJIbTAaTOB MOEIbHBIX HC-
cJeI0BaHUH.

[lepeunciennbie pe3ynbTaThl 00yUSHHS SBIAIOTCS OCHOBOU A (hOpMUPOBa-
HUSI CIIEAYIOIUX KOMITETEHIUH!

- CIIOCOOEH OCYIIECTBIIATh HAYYHOE PYKOBOJCTBO, OPraHM30BBIBATH CaMOCTOSI-
TEJbHYIO U KOJUIEKTUBHYIO HAyYHO-HCCIIEIOBATENbCKYIO JESTEIbHOCTD, BBIIOIHATH Ha-
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YYHO-MCCIE0BATENLCKUE U OIMBITHO-KOHCTPYKTOPCKUE PabOThl € MOMOILBIO COBPEMEH-
HBIX METOAMK  (PM3MYECKOr0 M MAaTEeMaTHYECKOrOo MOJIETUPOBAHUS U KOHTPOJBHO-
M3MEPUTEIHHBIX CPE/CTB, TIOATOTABIMBATh HAYYHO-TEXHUYECKHUE OTYEThI, 0030DHI, Iy0-
JIMKAIT|H TI0 PEe3yJIbTaTaM BBITOTHEHHBIX uccienoBanmii ([TK-6);

- CIIOCOOEH OCYIIECTBIISATh MHKUHUPUHIOBYIO JIEITEIBHOCTH B 00J1aCTH METAJLTYp-
TMYECKOr0 MAITMHOCTPOCHHUS C MCTIONb30BAHUEM CHUCTEM aBTOMATU3UPOBAHHOTO TMPOCK-
THPOBAHUSI U TIEPEIOBOrO OIbITA Pa3padOTKH MHHOBAIIMOHHOTO 000pyaoBanus (ITK-8).

2 MECTO JUCHUILINHBI
B OCHOBHOM OBPA3OBATEJIbHON IMPOI'PAMME

JlucruruinHa OTHOCHUTCS K DJICKTUBHBIM JTUCIMIUIMHAM YacTH, (HOpMHUpPYyeMOit
y4aCTHUKaMU 00pa3oBaTeNbHBIX OTHOIIeHUH bioka 1. Jlucumrmimabl  (MOTyJIH)
y4eOHOro IiaHa.

basupyercs Ha 3HAHUAX U YMEHUSX, KOTOPBIE CTYJIEHT MPUOOpEN MpH OCBOE-
HUU TIPEAIIECTBYIOMIMNX AUCIUILINH OakaiaBpuaTa: «Beiciias maTeMatuka», «Ousu-
ka», «Teopernueckas MexaHuka», «COMpoOTUBIECHUE MAaTepHAIOB», «Teopust MallIuH
U MeXaHu3MoB», «Jleramn mammu», «OCHOBBI HaY4YHBIX HCCICIOBAHMI», a TaKKe
«MeTononorust 1 METOJIbl HAYYHBIX WCCIIEOBAHUM».

3HaHUS ¥ yMEHUs, IPUOOPETEHHbIE TP OCBOCHUM JUCUHUIUIUHBI «Dusnue-
CKO€ MOJICIIMPOBAHUE TEXHUUYECKUX CUCTEM», PEAIU3YIOTCS CTYJICHTOM IIPU IPOXO-
KICHUU TPOU3BOACTBEHHON MPAKTUKHA U TOCYAAPCTBEHHON UTOTOBOM aTTECTALMH.

3 CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBI

3.1 PacnpenesieHue y4eOHBIX YacOB M0 TeMaM JUCUMILIMHBbI U BUAAM 3aHATHH

KomuuecTBo yacoB
HaMeHOoBAIE TeM (ounas/3aounas popma)
(comepkaTebHBIX MOTYJICH) B Tom unce
Bcero Jlexuuu | JIa6op. | Ilpakr. CP
(Cemun.)
Tema 1. @usnueckoe MOIEIMPOBAHUE KaK
METOJ] UCCJIENOBAHUSA U OCOOEHHOCTH €T0 HC- 22 /30 6/0 6/0 0/0 12/31
10JIb30BAHUS
Tewma 2. KoHTpOIbHO-U3MEPHUTEIbHAS alla-
paTypa, HCroib3yemast pu GU3nIeCKOM MO- 43 /34 1412 1412 0/0 12 /31
JICIIMPOBAHUHM TEXHHUECKUX CUCTEM
Tewma 3. [IpumMepbl KOHKPETHOTO MTPUMEHEHHSI
bu3HuecKux MoIeNei mpu pa3paboTKe U Hc- 43735 14/ 2 142 0/0 12 /32
CJICZIOBAaHUU METAJLUTypPrHYECKOro 000py10Ba-
HUSI
KonraktHas pabota (HOMOJHHTEIbHAS) 4/6
Kypcosas pabota (npoekr) - -
Hroro 1o BumaM 3aHITHIA 108/108 34/4 34/4 0/0 36/94
KoHTpoib 36 /36
HUTOI'O: 144




(I)opanOBaHne KOMIIETEeHLIU B pe3yjabTatTe 0OCBOCHHUA TEM NUCHUILJIMHBI

KOMHGTGHHI/II/I TeMmbl JUCHUIIIINHBI, HAIICJICHHBIC Ha Bblpa6OTKy KOMIICTCHIIMHN

I1K-6 Tewmsnr 1, 2, 3.
[1K-8 Tewmsr 1, 2, 3.
3.2 Jlekuuu

Tema 1. dusnveckoe MOJCIMPOBAHUE KaK METO MCCIICIOBAaHUS U OCOOCHHOCTH €ro
HCIIOIB30BaHU.

Coneprxanue Temsl 1.

CoOBpEMEHHOE COCTOSIHUE U MEPCIIEKTUBBI PA3BUTHS METAJUTYPIHUECKOTO IIPO-
M3BOZCTBA. Y CJIOBHS DKCILIyaTallid U TPeOOBAaHMS K MEXaHUIECKOMY 000pYIOBAHUIO
METa/UTyPIrHYECKUX [I€X0B. VICIONp30BaHnEe MaTEMaTHUYECKOE M (PH3UUIECKOr0 MOJIe-
JMPOBAHUS TIPU MUCCICIOBAHUN TEXHUYECKUX cucTeM. Llenp u 3amaun Kypcea.

KpaTkue cBeneHus u3 teopuu noaobus. Buasl momodus. Kpurepun moao0us.
OcHOBHBIE 3TaITbl (PU3NIECKOTO MOICTUPOBAHHSI.

Bre16op maciitada, KOHCTPYKIMHM U MaTepuaia Moaeian. MoaeIupyroIiie cpe-
abl. Busyamusaiiust )KHUIKOCTHBIX M T'a30BBIX IMOTOKOB. Buaeco- U (oTocheMKa MpH
MPOBEICHUH SKCIIEPUMEHTOB Ha (DU3HUYCCKUX MOZIECIISX.

Jlutepatypa k Teme 1: [1, 2, 3, 4].

Tema 2. KoHTposnbHO-U3MepUTEIbHAS anmapaTypa, UCHoIb3yeMas npyu GpU3NIECKOM
MOJENUPOBAHUN TEXHUYECKUX CUCTEM.

ConepxaHue TeMbl 2:

CymHoCTh nponecca U3MEpEHHUsl, TEPMUHBI U ONpENEIICHUS. BUabl N3MEepeHHUI.
OneHka MorpenHoCTH U3MEPEHU.

EMKOCTHBIEC, MHAYKTUBHBIE, IbE30DJIEKTPUUECKUE, PE3UCTUBHBIC, MOHU3ALU-
OHHbIE ITpeoOpa3oBaTean. TepMUCTOPBI U TEPMOIIEKTPUUECKUE MPEoOpa30BaTEINH.
[Tpumeps! UCTIONIB30BaHUS U3MEPUTENIBHBIX IIPeoOpa3oBaTeeil.

MensieHHO 1 OBICTpOAECHCTBYIONIUE TPUOOPHI C HEMPEPHIBHOM 3aMKMChIO0 CUTHA-
na. Tumel ocumsuiorpadoB Ui 3amucu  CUTHaioB. lcmonb3oBanue aHaioro-
UPPOBBIX IpeoOpazoBaTeIeH Jyisi KOHTPOJIS MapaMeTPOB MPOLECCOB U MALIHH.

Jluteparypa k Teme 2: [1, 2, 3, 4].

Tema 3. Metonbl GU3UYECKOTO MOJETUPOBAHMS TPH pa3pabOTKE W HMCCIEIOBAHUN
METAJLTypru4ecKuX MpoIecCOB U 000PYIOBAHUS.

CopeprxkaHue TEMBI 3.

[Tonspu3aniMOHHO-ONTUYECKUM METOA W IPUMEPBI €r0 NMpPUMEHEHHs. 1eH30-
METPUYECKHI METOJ M OCOOCHHOCTH €T0 UCIIOIb30BaHUs MPU KOHTPOoJIEe AedhopMaluii
PACTSKEHUSI-CoKATHU s, U3ruda U KPyUEHHUS.

Meroapl onpeneneHruss BpEMEHH TOMOI€HU3AMU MOJIEIIbHBIX KUJIKOCTEH. Me-
TOABI KOHTPOJISI CKOPOCTEHN Ta30BbIX U JKUJKOCTHBIX MOTOKOB MpHU (PU3MUECKOM MO-
JIenupoBaHUU. MeToabl onpeaencHus KodphUuIreHTa perupKyIsaIInH.

Jlutepatypa k Teme 3: [1, 2, 3, 4].




3.3 [IpakTnyecKkue 3aHATHS

[IpakTuyeckue 3aHATHS y4€OHBIM IJIAHOM HE TIPETyCMOTPEHBI.

3.4 JlabopaTopHbie padoThI

No Tema paboThI O0BeM, yac. Jlutepa-
n/m OYH./330YH. Typa
1 Opranuzanus 1a00opaTOpHBIX pabOT U TEXHUKA 0€30- 270 [6]
MACHOCTH TIPH MX MPOBEJICHUU
dusryecKoe MOICTUPOBAHIE PAabOTHI OTHOBAIKOBON
2 | 3yO4aroil IpOOWJIKH sl JBYXCTaIUIHOTO U3MEIbYe- 412 [1, 6]
HHS arJioMepara
HUccnenosanue Ha Gpusnyeckoit Moaenn paboThl AByX-
3 | BaJIKOBOrO mpecca sl OpUKETHPOBAHMS YTOJIBHOM IThI- 410 [1, 6]
nm
ConocraBuTeIbLHAS OLCHKAa Ha (1)I/I3I/I‘-IGCKI/IX MOACIAX
3¢ HEeKTUBHOCTH MPUMEHEHHS H3BECTHBIX CITOCOOO0B
4 | 200 P 410 [1, 6]
OTCEYKH IITaKa BO BPEMs BBIITYCKa CTaJIH U3 KOHBEP-
Tepa
Hccnenoanue Ha GU3HMUECKUX MOJETIX 3D PEKTUBHO-
CTHU KOMOHUPOBAHUA KOMIIJICKCA MAIlINH, 06ecne-
5 ynxumonmp 410 [1, 6]
YHBAIOIINX BBIIYCK CTATH U3 KUCIOPOAHOTO KOHBEP-
Tepa
HUccnenosanue Ha PU3NYECKON MOJIENTH CHIIOBBIX T1a-
6 a ¢ ACITH CH) 410 [1, 6]
paMeTpOB MeXaHH3Ma MMOBOPOTA IIIAKOBOM Yaliu
DdusnyecKoe MOICTUPOBaHIEe (DYHKIIMOHUPOBAHHUS
7 | cuCTeMBbI OBICTPOI CMEHBI IOTPY)KHBIX CTAKAHOB IPO- 4/0 [1, 6]
MEXYTOYHOTO KoBIa cistooBoit MHJI3
HUccnenosanue Ha PU3HYECKUX MOJIEISIX IPOIECCa 10~
8 | 3upoBaHHOM MOAaYH MUTAKOOOPA3YIOIINX CMeCeH C 412 [1, 6]
HCIIOJIB30BAHUEM CHCTEM C KECTKUMHU [IHCKAMH.
HUccnenosanue Ha PU3HYECKUX MOJIEISIX POIECCa 10~
g | 3MPOBaHHOI nosiaun IITAKO0OPa3yIoIINX CMECeH ¢ 470 [1, 6]
HCIIOJIb30BAHUEM CHCTEM C THOKMMHE CITUPATbHBIMU ’
IITHECKaMUu
NTOI'O: 3414
3.5 CamocTosiTejibHasi padoTa CTyJAeHTa
Ne . O0beM, Jac.
Bunbl camocTosTenbHOM paboThl CTY/IEHTA
n/n 0YH./3204H.
1 | U3yuyenue NEKIMOHHOTO MaTepuaa 20/ 80
2 | IToaroroBka K MPaKTUYCCKUM 3aHITHUIM -
3 | IoaroroBka k 1a00paTOpPHBIM paboTam 16/ 5
4 | BpIoJIHEHHE KYPCOBOr'0O MPOEKTa -
5 | BeimongHeHnune KypcoBoil pabOThI -
6 | BeimonmHeHre WHIUBUAYAJTIbHOTO 33 TaHUS -/9
NTOI'O: 36 /94
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3.6 KypcoBoii mpoekT (pa6oTa), HHIMBHUAYaJbHOE 3aJaHHE

KypcoBoii mpoekT (pabora) mo AUCHUILIMHE Y4eOHBIM TUIAHOM HE TMPEAYCMOT-
peEH.

WuauBunyanpHOe 3a7aHue Ui CTYJIEHTOB 3a04HOU (hOpMBbI OOy4YEHHS Mpea-
CTaBJIsieT cOOO0W KOHTPOJIBHYIO paboTy, TeMaTHUKa KOTOPOMl CBsI3aHa C CaAMOCTOSITEIb-
HBIM BBIMIOJTHEHUEM TApUPOBKHU MPEoOpa30BaTeNsl U OLICHKH MOTPEIIHOCTH HU3Mepe-
HHS C €0 UCIIOJIb30BAHUEM B COOTBETCTBHH C [7].

O0beM yueOHOW Harpy3Ku NP BBIIOJHEHUH KOHTPOJIbHON paboThl — HE MEHEE
9 yacos.

PexomeHyemMblii 00beM MOSICHUTENIBHOM 3alMCKHU M0 KOHTPOJbHOU paboTe —
He Oonee 12 crpanun popmata A4 (2107297 mm).

4 @OHJI OHEHOYHBIX CPEJICTB

4.1 Kputepuu U HIKAJbI VIS HHTETPUPOBAHHON OLlEHKH YPOBHS copMmu-
POBAHHOCTH KOMIIETCHIUI

Cocmasnsaiowas KomnemeHyuu — nOJTHOMA 3HAHUU

- HYJIEBOM ypOBEHb. HEBEpPHbIC, HE apryMEHTHUPOBAaHHBIE, C MHOXKECTBOM TI'PYOBIX
OomIMOOK OTBETHI HA BOIPOCH! / OTBETHI HA JIBa BONPOCA U3 TPEX MOJTHOCTBHIO OTCYT-
CTBYIOT. YPOBEHb 3HAHUH HUKE MUHUMAJIbHBIX TPEOOBAHHMIA;

- MUHUMAJIBHBI YPOBEHb: JJaHBI HE MOJHbIEC, HE TOYHBIE U APTYMEHTUPOBAHHBIE OTBE-
Thl Ha BOIIPOCHL. YPOBEHb 3HAHWN HM)XE MHHHUMAJbHBIX TpeOoBaHMil. JlomymieHo
MHOT'0 I'PYOBIX OIIHOOK;

- IIOPOT'OBBIM YPOBEHb. TaHbI HEJOCTATOYHO IOJIHBIE, TOYHBIE U APTyMEHTUPOBAHHBIC
OTBETHI Ha BONPOCH!L. [1110X0 3HAaeT TEpMUHBI, ONPENEICHUS U IOHATHS, OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILIEHUS, MPUHIUIBL. J[OMyIIeHO MHOTO HErpyObIX OLIMOOK;

- CpeqHUN YpOBEHb. JlaHbl OCTATOYHO MOJIHBIE, TOYHBIE U API'YMEHTUPOBAHHBIE OTBE-
Thl Ha BONPOCHL. B 1eN0OM 3HAeT TEPMUHBI, ONPEACIEHUS U MOHATHUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIEHHUS, NPUHUMIIBL J(OMyIEHO HECKOJIbKO HErpyObIX OIIM-
00K;

- NIPOABHUHYTHIA YPOBEHb. JAaHbl MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA
BONPOCHL. 3HAET TEPMHHBI, OINpPENEIEHUS U TOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHIUINBL. J[ONMyIIeHO HECKOIbKO HErPyObIX OMIMOOK;

- BBICOKMI YPOBEHB. JaHbI MOJHBIE, TOYHBIE U aPTYMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHI. 3HAET TEPMHHBI, ONIPEIEICHUS U TIOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOLLIEHMS], IPUHUMIIBI. J[OMyIIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasnsaiowas KomnemeHyuy — yMeHus

- HYJIEBOM YPOBEHB: IOJIHOE OTCYTCTBUE NOHMMAaHUA CyTH METOAUKH PEIICHMS 3a1a-
Y, TOMYIICHO MHOYKECTBO IPyOeHINX OMOOK / 3a/1aHusI HE BBITIOJIHEHBI BOOOIIIE;

- MUHUMAJIbHBIN YpOBEHb: c1ab0oe NOHMMaHUE CYTH METOJIMKH PEIICHUs 33Ja4H, J0-
nyIieHbl rpyobie omunoOku. Permenns He o0ocHOBaHbl. He ymeer ncnosib3oBath HOp-
MaTUBHO-TEXHUYECKYIO JuTeparypy. He opueHTHpyercs B CIIEHMAIBHOW HAay4YHOU
JUTEPATYPE, HOPMATUBHO-TIPABOBBIX aKTaX;



IIOPOT'OBBIN YPOBEHB: TIOCTATOYHOE IOHUMAHUE CYTH METOJIMKH PELICHUS 3aJ1a4H, J10-
nymieHbl omuoOku. Perenns He Bcerna 000CHOBaHbBI. Y MEET UCIOIb30BATh HOPMATHB-
HO-TEXHUYECKYIO JuTeparypy. Crnabo opueHTHpYyeTcsl B CHEMaIbHON HAy4YHOU JIUTe-
parype, HOpMAaTUBHO-TIPABOBBIX AKTAX;

CpPEIHUN YPOBEHB. B LIEJIOM IIOHUMAET CYyTh METOAMKH PELICHUs 3a1a4H, AOIYIICHBI
ommOKku. Pemienns He Bceraa OOOCHOBaHBL. YMEET HCHONB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIIEHMAIbHYIO HAYUYHYIO JINTEPATypPy, HOPMATUBHO-TIPABOBBIE AKTHI;
MIPOJBUHYTHIM YPOBEHB: B LIEJIOM IMOHUMAET CYyTh METOAUKH PEIICHUS 3aa4H, JOIy-
mieHsl HeTouHocTH. CriocoOeH 000CHOBATh pelIeHUs. YMEET HCIOoIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO U CIENUAIBHYI0 HAYYHYIO JINTEPATypy, HOPMATUBHO-TIPABOBHIC
aKTBhI,

BBICOKMH YPOBEHb: MMOHUMAET CYyTh METOAMKH perieHus 3anaun. CriocobeH 000CcHO-
BATh PEIICHHS. Y MEET UCIOJIb30BaTh HOPMATUBHO-TEXHUUECKYIO U CIICHUAIIbHYIO Ha-
YUHYIO JTUTEPATypy, NEePE0BOM 3apyOeKHbBIN OMBIT, HOPMATUBHO-TIPABOBBIC AKTHI.

Cocmasnsowas komnemeHyuu — 61a0eHue Ha8bIKaAMU
HYJICBOM YPOBEHb. HE MPOJEMOHCTPUPOBAT HABBIKK BBITIOJIHEHUS TTPOQECCUOHAIb-
HBIX 3a/1a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYAHOCTH HPU BBIITOJHEHUN OTAECIbHBIX
3aJIaHUM;
MUHHUMAaJIbHBI YPOBEHBb: HE MPOJEMOHCTPUPOBAT HABBIKM BBINMOJIHEHUS Tpodec-
CHOHAJIBHBIX 33J1a4. VICHIBITBIBAET CYIIECTBEHHBIE TPYAHOCTHU IIPU BBHIITOJHEHUH OT-
JICJIbHBIX 3aJIaHUM,
MOPOTOBBIN YPOBEHB: BJIAJICET OMBITOM TOTOBHOCTH K MTPO(ECCHOHATEHOMN esTeb-
HOCTH W MPOo(EeCCHOHATBFHOMY CaMOCOBEPIIIEHCTBOBAHHUIO Ha IMOPOTOBOM YpOBHE.
TpynoBbie AEHCTBUS BBIIOIHSAET MEJIJICHHO U HEKAYECTBEHHO;
CpeIHUN ypOBEHB. BIJIAJICET CPEIHHM ONBITOM TOTOBHOCTH K IpodeccHoHaIbHON
NEATeIbHOCTU U MPO(ECCUOHAIbHOMY CaMOCOBEPIICHCTBOBAHUIO. TpyA0BBIE JeH-
CTBHS BBHITIOJIHAET HA CPETHEM YPOBHE IO OBICTPOTE M KaUECTRY;,
MPOJABUHYTHIN YPOBEHBb: BIIAJEET OINBITOM M JOCTATOYHO BBIPAKECHHOU JIMYHOCTHOMN
TOTOBHOCTH K TPO(ECCHOHATLHON NEATETLHOCTH U MPOPECCHOHATBHOMY CaMOCO-
BEPIICHCTBOBAHUIO. BBICTPO M KAYE€CTBEHHO BBIITOJIHSET TPYIOBBIE JICUCTBUS;
BBICOKHI YPOBEHB: BIIAJIEET ONBITOM U BBIPAKEHHOCTHIO JTUYHOCTHOW TOTOBHOCTH K
npo¢eCCHOHATBLHON ASATEILHOCTH U MPO(ECcCHOHATLHOMY CaMOCOBEPIIICHCTBOBA-
HUIO. BBICTPO ¥ KQUECTBEHHO BBINOJIHAET TPYAOBBIE JECUCTBUA.

Obobwennas oyenka cqhopmMupo8aHHoCmu KoMnemeHyut
HYJICBOW YPOBEHb. KOMIIETEHIIMU HE CPOPMUPOBAHBI;
MUHUMAJIBHBIN YPOBEHb. 3HAYUTEILHOE KOJIMYECTBO KOMIETEHIIMNA HEe ChHOpMHPO-
BaHO;
MIOPOTOBBIN YPOBEHB: BCE KOMIETEHIIUU C(HOPMHUPOBAHBI, HO OOJBIIUHCTBO HA TO-
pOrOBOM YPOBHE;

- CpEIHUI YPOBEHb: BCE KOMIETEHIINH C(hOPMHUPOBAHBI HA CPEIHEM YPOBHE;

MPOJBUHYTHIM YPOBEHb. BCE KOMIETEHIIMU CPOPMUPOBAHBI HA CPETHEM WIJIH BBICO-
KOM YpPOBHE;

- BBICOKUH YPOBEHB: BCE KOMIETEHITUU CHOPMHUPOBAHBI HA BRICOKOM YPOBHE.
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4.2. Bonpocsl K 3K3aMeHYy U MPUMepP IK3aMeHAIHOHHOT0 OuieTa

Bomnpoce! Kk 3k3aMeHy:

1. Vcnonb3oBaHue MaTeMaTH4YeCKoro W (U3MYECKOro MOJECIUPOBAHMS MPHU HCCIe-

JOBaHUSAX TEXHUUYECKUX CUCTEM.

duznyeckoe MOAETUPOBAHUE KaK METOJl UCCIEIOBAHUS METAIUTYPrUYECKUX IpPO-

IIECCOB M 00OPY/IOBAHHUS.

Kparkue cBenenust uz reopun nojgoousi. Buasl mogooust.

Kputepun nonoOus u npaBuiia X UCHOIb30BaHUS.

OcHoBHBI€ 3Tarbl GPU3NYECKOT0 MOJIETHUPOBAHUS.

Br16op mMacitaba, KOHCTPYKIIMM U MaTepuaja MOACIH.

Mogaenupyromue cpenbl.

Busyanuzaius ®KUAKOCTHBIX U Ta30BbIX MMOTOKOB NpHU (PU3NYECKOM MOJEIHPOBA-

HUU.

9. Buzeo- u ¢orocheMka Mpu NPOBEEHUU SKCIEPUMEHTOB Ha (U3HUECKUX MOJIE-
TSIX.

10.13mepenus npu pu3nueckoM MOIEIUPOBAHUH U OLIEHKA UX MTOTPEIIHOCTH.

11.Tumnsr npeoOpazoBaTened, HCTIOIb3YEMBIX MPU KOHTPOJIE (PU3NUECKUX BEIHMYHUH BO
BpEMsI POBENICHUS MOJIETTUPOBAHUS TEXHUUECKUX CUCTEM.

12 Tlonsipu3aliMOHHO-ONTHYECKUIA ~ METOJ  JJIsi  HWCCIICJOBAaHHS  HaIMpPsSHKCHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS HA MOJIENSIX CUCTEM.

13.TeHzomeTpuueckuii METOA, M OCOOEHHOCTH €ro MCMOJIb30BAHUS MPU (HU3NYECKOM
MOJIETMPOBAHUYU TEXHUYECKUX CUCTEM.

14.Metoab! onpenencHust BpeMEHN TOMOT€HU3ALUN MOJIETbHBIX KUIKOCTEM.

15.MeTo/1bl KOHTPOJISI CKOPOCTEH ra30BbIX U )KUAKOCTHBIX OTOKOB MPHU (PU3NUECKOM
MOJICIIMPOBAHUM METAJNTYPrUUYE€CKUX MPOLIECCOB U 000PY10BAHUS.

16.0cobenHocTr (PU3NIECKOr0 MOJIETUPOBAHUS PaOOThI JPOOMIBHBIX CUCTEM.

17.0cobeHHOCTH MOIETMPOBAHUS TIpoliecca OPUKETUPOBAHKS Ha BAJTKOM TIpecce.

18.MopenupoBaHue pa3IuYHbIX BUIOB HAarpy30K U CIIOCOOBI MX KOHTPOJS IPHU MO-
JEIMPOBAHUN TEXHUUECKUX CHCTEM.

19.MonenupoBanue pabOThI CUCTEM JIO3UPOBAHHOM TMOJAaYM MIIAKOOOPa3YIONMIUX
cMecel B KpUCTaJUIM3aTOPhl MAILIMH HEMIPEPBHIBHOIO JIUThS 3aTOTOBOK.

20.MopnenupoBanue paboThl MAHUITYJIALIMOHHONW CUCTEMBI JJIsl 3aMEHbI OTHEYIOPHBIX
3alIUTHBIX TPYO HA y4acTKe pa3IMBOYHBIN KOII — MpoMexyTouHbIi kol MHJI3.

21.MopaenupoBanue (pyHKIMOHUPOBAHUS MAaHUMYJISIIUOHHON CHCTEMBI JJIsi MEXaHU-
3UpPOBAHHOM 3aMEHBl MOIPYKHBIX CTAKAHOB IPOMEXKYTOUYHOIO KOBIIA CIsI00BOMN
MHJI3.

22.MonenupoBaHue pabOThl CTOMOPHBIX CUCTEM JUIsl IO3UPOBAHHOTO NEpesiBa CTa-
JIY U3 IPOMEKYTOUHBIX KOBIIEN B KpuctaimmzaTopsl MHJI3.

23.U3yuenue Ha GU3HYECKON MOJIENN KOHCTPYKTUBHBIX OCOOCHHOCTEW U MPUHITUIIA
JAEUCTBUSIHA MaHUIYJISIUOHHON CUCTEMBI JIJIsl 00CIYKMBAHUS KACCETHOIO 3aTBO-
pa cTajepa3IMBOYHOrO KOBIIIA.

24 MopnenupoBanue paOOThl MAaHUIYJISLIUOHHBIX CUCTEM ISl BBO/IA OTCEUHBIX dJle-
MEHTOB MOILJIABKOBOI'O THIIA B BBIMYCKHOW KaHaJl KUCIOPOAHOIO KOHBEpTEpa C
LENbIO yIepKaHUS KOHEYHOI O TEXHOJIOTMYECKOTr 0 1IJIaKa.

A

N Ok
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25.MopaenupoBanue pabOThl CUCTEMBI TA30IMHAMUYECKON OTCEUKH KOHBEPTEPHOTO
IIJIaKa.

26.MonenupoBaHre OTCEYKH KOHEYHOTO [IUIaKa ¢ UCIOJIb30BAaHUEM ITOBOPOTHOIO 3a-
TBOpA MPH BBITYCKE CTAJIU U3 KUCIOPOJHOIO KOHBEPTEPA.

27.VIcionb3oBaHue (U3NYECKOTO MOJEIMPOBAHUS JIJISI CONMOCTABUTEIBHOM OLEHKU
3¢ GeKTUBHOCTH pabOThl PA3NUYHBIX CHCTEM OTCEYKH KOHEUHOTO KOHBEPTEPHOTO
IIJIaKa.

IIpumep 3K3aMeHANIMOHHOTO OUJIeTA

I'OYBIIO «/loHenkuii HAHOHAJIBHbIA TEXHUYECKHH YHUBEPCUTET»

[IporpamMma noaroTOBKH: MarucTpaTtypa

HamnpaBnenue noaroToBKu: 15.04.02 TexHonorn4eckre MalIuHbl 1 000PYJAOBaHHE

Hamnpaenennocts (mpodmnp):  VHXUHUPHHT U TEXHUYECKUH MEHEPKMEHT METAILTYPIHYECKOTO
000pyI0BaHUS

CemecTp: 2

Vuebnas JUCHUIUINHA. du3nueckoe MOACINPOBAHUC TCXHUUCCKUX CUCTEM

BUJIET Ne 4

1.  Kpurepuu nogoGus u npaBusia UX UCHOIb30BAHUS.
2. Metozs! onpesieneHus BpeMeHH FOMOT€HU3aluN MOJIEIIBHBIX KUIKOCTEH.

VYTBepkaeHO Ha 3aceqaHnu Kadeapsl «MexaHnueckoe 000pyI0BaHHE 3aBOJIOB YEPHOM METAJUTYPTIHU
uM. B.A. Cenqyma»

[Ipotokon No oT 20T
3aB. kadeapoi Eponrko C.II. Dx3amenarop Eponsko C.IL
KPUTEPUN

OLlEHMBAHUSA IK3aAMEHANMOHHOM PadoThI
0 TUCIUIUTHHE «DU3HYeCKOe MOJICITMPOBAHIE TEXHHUSCKUX CHCTEM»
JUTsE 00YYarOIIUXCS TI0 HATIPABICHUIO MTOATOTOBKU
15.04.02 TexHOIOTHYECKIE MAITUHBI U 000PYIOBAHKE
(Hanpasiennocts (npoduib) — MHXUHUPUHT M TEXHUYECKUNA MEHEDKMEHT METAJLTYPrHUECKOTO
000pyI0BaHM)

DK3aMeH TPOBOJUTCS MUCHMEHHO 0 OmiietaM. buiieT coaepKuT 2 Bompoca, Kaxablil U3 Ko-
TOpPBIX TpeOyeT KOHKPETHOTO OTBeTa. [Ipm HEoOXOAWMOCTH OTBEYAIOIIMHA OJKEH COMPOBOIUTH
HAIKMCAaHHOE TOSACHSIOIICH CXeMO (PUCYHKOM)

Bonpockl 0XBaThIBAIOT TEOPETHUECKYIO YaCTh Kypca, a TakkKe TpeOyroT JeMOHCTpaluU MpaK-
TUYECKUX HABBIKOB, MIOJTYICHHBIX CTYICHTOM B X0JI€ Ta0OPaTOPHBIX PaboT.

[TpaBunbpHBIN OoTBeT Ha 1-it Bonmpoc oneHuBaetcs B 30 OamnoB. Ecim oTBeT Ha MEpBBIA BO-
MIPOC HETIOJNHBIN, TO OH onleHnBaeTcs B 20 6ayuioB. B ciaydae Haauuus B OTBETE YaCTUYHON MHPOP-
Manuu ero oneHrnBaoT B 10 6amsos. [Ipu oTCyTCTBUM MPaBUIBHOTO OTBETAa Ha MOCTABIEHHBIN BO-
pOoC 0OYYAOIIUIACS TOJTydaeT HOJb OayioB. [IpaBUIIbHBIN OTBET HAa BTOPOI BOTPOC OIICHUBACTCS B
25 6ammoB. Ecniu oTBET Ha BTOPOI BOIPOC HETOIHBINA, TO OH olleHnBaeTcs B 15 OamnoB. B cinydae
HAJIMYUS B OTBETC YaCTHYHOW WMH(OpPMAIMH €ro oleHuBaloT B 5 OamioB. [Ipu oTcyrcTBHM Tipa-
BUJILHOT'O OTBETA HA MOCTABJICHHBII BOMPOC O0yYaromuiics moixy4yaer Holb OamnoB. [lomydeHHbie
OaJITBI 32 OTBETHI HA BOIIPOCHI OHMJIETa CYMMHPYIOTCS, U C YIETOM Pe3yIbTaTOB TEKYIIETO KOHTPO-
751 pabOoTHI CTY/ICHTA BBIBOJUTCS UTOroBast orieHka mo 100-0amibHoil mkarne.
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[Monyuennas onenka mo 100-0amipHOM mIKajge ONpeAeaseT OIECHKY IO TOCydapCTBEHHOMN
mkaie u mwkaine ECTS.

YTBepKACHO Ha 3acefaHuu Kadeapsl «MexaHndeckoe 000pyIoBaHNE 3aBOJIOB YEPHON MeTauTyp-
ruu uM. B.A. Cenqyma».
[Ipotokon Ne ot 20 T

3aBenyrommii kadeapoit Eponbko C.I1

4.3 Kputepuu onieHUBaHUsI

OueHuBaHKME YPOBHSI OCBOCHHUS CTYJIEHTOM y4eOHOIro Marepuaia JUCIHUTUTMHBI
«PU3UUECKOE MOJIETUPOBAHNE TEXHUYECKUX CUCTEM» IIPOU3BOAMUTCS B XOJ€ TEKyLIe-
IO KOHTPOJIS U TIPOMEKYTOUHOM aTTecTaluu (CeMEeCTPOBOrO SK3aMEHa).

Texymmii KOHTPOJIb 3HAHUI CTyJIEeHTa OYHON (POPMBI OOYUEHHS OCYIIECTB-
JISIeTCSl IO pe3yibTaTaM JIabOpaTOpHBIX padoT, CTyACHTA 3a04HON (POPMBI OOyUECHHUSI
— M0 pe3yJIbTaTaM BBIIIOJIHEHHSI KOHTPOJIbHOW paboThl. BeinonHeHne 1adopaTOpHbIX
paboT ¢ 3ammToi OT4€Ta, BHIOJHEHWE WHIWBUAYAIBHOTO 3aJaHus (KOHTPOJIBHOM
paboThI), MPETYCMOTPEHHBIX pabodel MporpaMMoi AUCIUILINHBI, SBIISETCS HE0O0XO-
JUMBIM YCJIIOBHEM JIOIYCKA CTYAEHTA K DK3aMEHY.

Pacnipenenenne 6amioB TEKylIero KOHTPOJs pabOThl CTyAEHTa Ha MPOTsKe-
HUU CEMECTpa MpUBeIEeHO B Tabmnuie 1.

Tabnuna 1 — Pacnipenenenne 6amioB TEKYIIEro KOHTPOJIsS

®opma KoHTpOJIL | Bo3moxkHOE Komnue- [Ipumeyanue
CTBO OAJLIOB

Jl1st cTtyieHToB 04HOU (pOpMBI 00yUYEHHUs

Otuér mo mnabGopatop- 5 3amaHue BBIIOJIHEHO MPABUWIBHO, MPHUBEIEH
HOH pabote aHAJIM3 MTOJYYEHHOTO Pe3ynbTaTa
3 3amaHne BBIIIOJHEHO B IIEJIOM IPABIJIBHO,

BO3HHUKIIM TPYAHOCTU B 00BsICHEHUU oJsy-
YCHHBIX PE3YyJIbTATOB

2 3aaHue BHINOJIHEHO C 3aMEYaHUSIMH.
Hroro o maGoparop- 45 N3 pacuéra 9 nabopaTopHBIX padoT.
HBIM paboTtam (Makcu-
MaJIbHO BO3MOKHOE)

UTOI'o 45 MaxkcumanbHO BO3MOXKHOE
Jlnst ctyaeHToB 3a04HOM (hOpMBbI 00YUEHUS

Otuét no nabopatop- 3) 3asaHue BBIIOJHEHO MPABUIBHO, NPUBEACH
HOH paboTe aHAJIM3 MTOJYYEHHOTO Pe3ysIbTaTa

3 3aaHne BBINOJIHEHO B IIE€JIOM NPaBHIBHO,

BO3HUKIU TPYJHOCTH B OOBSICHEHUH IMOITY-
YEHHBIX PE3YJIbTATOB

2 3aI[aHI/IC BBINIOJTHCHO C 3aMCYaHUAMMU.

Htoro no nabopatop- 15 U3 pacuéra 2 1abopaTopHbIX padoT.
HBIM paboTtam (Makcu-
MaJIbHO BO3MOXHOE)

Beinonnenue kKoH- 30 3amaHue BBIIOJHEHO MpPaBUJIbHO, pabora
TPOJIbHOU PadOTHI odopmiieHa 6e3 3aMeyaHuit
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®opma koHTpOsIst | Bo3moxkHOE Komye- [Ipumeuanue
CTBO 0aJJIOB
20 3a}laHI/Ie BBIIIOJIHCHO B IICJIOM IIPABUJIBHO,
UMEIOTCS 3aMEUYaHus 10 0(OPMIICHHUIO.
HToro 3a KOHTPOJIb- 30
HYIO paboTy
HUTOT'O 45 MakcuMaJibHO BO3MOKHOE

IIpome:xyTouHAsI aTTeCTAlMsI IO PE3yIbTaTaM OCBOCHHSI JUCIUIUIMHEI B Ce-
MeCTpe IpOBOAUTCSA B (hopMe ceMecTpoBOro 3k3aMmena. dopma rmpoBeieHus IK3aMeHa
— MUChMEHHAs. DK3aMEHAIlMOHHBIN OUJIET BKIIIOYAET B c€0sl 2 TEOPETUUECKUX BOMPO-
coB. Pacnipenenenue 6aioB mo ceMecTpoBOMY dK3aMEHy MPUBEICHO B TaOIHIIE 2.

MaxkcruManbHOE KOJIMYECTBO OAJUIOB 32 OTBET HA BOIPOC HK3aMEHALIMOHHOTO
OueTa 3aCUMTHIBACTCA CTYAEHTY B Cllydae, €Cld OTBET TOATBEPXKAACT BJIAJICHUE
CTYJEHTOM 3HAHHUSIMH B MIOJTHOM 00BbEME yueOHOM MPOrpaMMbl, MaTepuai U3J10KeH B
JIOTUYECKOM MOCIEA0BATEILHOCTH C BbIICIEHUEM TJIABHOTO, COJEPKUT TOUHBIE (HOp-
MYJIHPOBKH, COMPOBOXKIACTCS WUTIOCTPUPYIOIIUMHU CXEMaMU M pUCYHKaMH (IIpH He-
00XO0IUMOCTH).

[TpaBunbHeIif oTBeT Ha 1-i Bompoc onenuBaercs B 30 OamnoB. Ecnu oTBeT Ha
IIePBBIIi BOIPOC HEMOJIHBINA, TO OH oneHuBaercsa B 20 OamnoB. B ciaydae Hamuaus B
OTBEeTe YacTMYHOM HMHPopMmauuu ero oneHuBaror B 10 Oamnos. Ilpu orcyrcTBUM
MPaBIJIBHOTO OTBETA HA MOCTABJICHHBIM BOMPOC O0YUYAIOIIUICS TOTy4YaeT HOMb Oal-
JIOB.

[TpaBunbHBIN OTBET Ha BTOPOIl BOMpOC oreHuBaeTcs B 25 OamioB. Eciu oTBer
Ha BTOPOM BOIPOC HEIOJIHBIN, TO OH olleHuBaeTcs B 15 GamioB. B ciyuae Hanuuus B
OTBETE YaCTUYHOM MH(OpMaIuu ero oleHuBarOT B 5 OamnoB. [Ipu oTcyTcTBUM Tpa-
BUJILHOT'O OTBETA HA MOCTABJIEHHBIA BONPOC 00YyYaIOUIUIICS MOTyYaeT HOJIb OaJIJIoB.

Tabnuna 2 — Pacnipenenenne 6amioB 1Mo CEMECTPOBOMY IK3aMEHY

dopma KOHTPOJIA MakcumanbHo
BO3MOKHOE KOJTUYECTBO
0aJI0B
OTBeT Ha BOIPOCHI JK3a- Bonpoc 1 30
MEHAI[MOHHOr 0 Ouiera BOMpocC 2 25
UTOI'o 55

HroroBas oneHka onpeaensiercs MyTeM CyMMHPOBAHUS KOJIHMUYECTBA OaylioB
M0 Pe3yJIbTaTaM TEKYIIEro KOHTPOJISI U KOJUYECTBA 0auIOB O pe3yibTaTaM CEMECT-
poBOro 3k3amMeHa. MakcuMaabHO BO3MOKHOe KoJudecTBO 0annos — 100.

[Tomygyennas onenka mo 100-OamnpHOMN TTKajme ONMpEAENseT OIEHKY MO TOCy-
napcTBeHHOM mikane u mkane ECTS:
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Cymma 6amios Ouenka Ouenka
no 100-6anpHOM mIKane no mkane ECTS 10 TOCY/IAPCTBEHHOM IIKaJIe
90-100 A OtnnyHO
80-89 B Xopo1o
75-79 C
70-74 D Y 10BIIETBOPUTEIIHHO
60-69 E
35-59 F)*( HeynoBsnerBopurenbHo
0-34 F

* — ¢ 00s13aTEIHLHBIM IOBTOPHBIM M3YUCHUCM AUCHUIIIINHBEIL.

4.4 Tlpumep TeKyIllero onpoca Ha JJa0opaTOPHBIX 3aHSITHAX
JlaboparopHasi pabora Ha Temy: «Duznueckoe MoJETUPOBaHUE PAOOTHI OJIHO-
BaJIKOBOM 3yOuaTol ApOOWIIKK ISl IBYXCTaIMIHOTO M3MEIBUYEHHUS ariioMeparar.
Bomnpocs! npu Tekyiem onpoce:
1. Ha3nauenue uccineayemMon MEXaHUUECKON CUCTEMBI.
2. CyTb ABYXCTQIMIHOTO APOOICHUSI.
3. YcTpoilcTBO M MpUHLIMI JEHCTBUA TEH30PE3UCTOPHOTO MpeodpazoBaTens s
KOHTPOJISI KPYTSILEro MOMEHTA, IEMCTBYIOIIEr0 Ha BaJl APOOMIIKH.
4. TlocnenoBaTenbHOCTh 3aIlyCKa B Pa0OTY KOHTPOJIbHO-U3MEPUTEIBHON CUCTEMBI.
5. Iopsnok 06pabOTKU pe3ynbTaTOB U3MEPEHUI.

4.5 KypcoBoe npoeKkTHpOBaHMe
KypcoBoe mpoekTupoBaHue o AUCUUILIMHE yUeOHBIM IUIAHOM HE 3aIlIaHUPO-
BaHO.

5 PEKOMEHAYEMAS JIUTEPATYPA

I. OcHoBHasi JuTeparypa

1. dusnueckoe MOIETMPOBAHUE TEXHUUECKUX CUCTEM CTAJEIUIABUILHOIO MPOU3BO/I-
ctBa : yueOHoe mocobue / C. I1. Eponbsko, E. B. Omosckas, M. 0. TkaueB [u
ap.]. - Mocksa, Bonorga : Uudpa-Umxenepus, 2021. - 324 c. - ISBN 978-5-
9729-0699-4. - Tekcr : anextponHbiit // Ludposoii oOpazoBatenbHsiii pecype IPR
SMART : [caiit]. - URL: https://www.iprbookshop.ru/115195.html

2. PackaroB, E.}FO. OcHOBBI Hay4HbBIX UCCJIEIOBAHUM U MOJETUPOBAHUS METAJUTYPIH-
YeCKUX MalllMH [DJIeKTpoHHBIA pecypc] : ydgeOHoe mocooue s By3oB / E. TO.
Packaros, B. A. Cnupunonos ; E.}O. Packaros, B.A. Criupuaonos ; Ypai. denep.
yH-T uM. niepBoro IIpesunenra Poccun b.H. Enpuuna. - 5 M0. - ExatepunOypr :
Wzn-Bo Ypan. yu-ta, 2015. - 1 ¢aiin. - Cucrem. tpeboBanus: Acrobat Reader. -
ISBN 978-5-7996-1541-3. http://ed.donntu.ru/books/17/cd6681.pdf

3. I'aramosa, H.I{. OcHOBBI TeOpuM U TEXHUKU (PU3NUECKOTO0 MOJICITUPOBAHUSI U IKC-
nepuMeHTa [DIeKTpoHHbBIN pecype] : yueOH. nocobue s By3os / H. 1. I'atano-
Ba, A. H. Konuyx, H. B. Opnoga, A. 0. Opinos ; ®I'BOY BIIO "Tam60Bckuii ro-
CylapCTBEHHBIN TeXxHUYecKkui yHuBepcurer . - 614 K6. - Tam6oB : TT'TY, 2014. -
1 daiin. - Cucrem. TpeOOBaHUS: Acrobat Reader.
http://ed.donntu.ru/books/17/cd6662.pdf
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I1. lonoyiHMTE/IBHASL JIUTEpPaTypa
4. Yemonypos, B.T. MoaenupoBaHue cucteM [DNeKTpoHHBINH pecypc] : MoHOrpadus
/ B. T. Yemonypos, 2. B. Jluteunosa ; ®I'AOY BO «Kpemckuii denepaibHbIit
yHuBepcuteT uM. B.M. Bepranckoro» AkanemMusi CTpOUTENbCTBA U aPXUTEKTYPHI.
- 4 M6. - Cumdepormons : UT «APHUAJTI», 2016. - 1 ¢aiin. - Cucrem. TpeboBaHUs:
Acrobat Reader. http://ed.donntu.ru/books/17/cd6663.pdf

6 YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCIHUITJINHbI

Y4yeOHo-MeTOAMYECKUE N3aHMsd, pa3padoTannbie B JlJonHTY:

6. MeTtonuueckue yka3aHUsi K MPOBEICHHUIO JAOOPATOPHBIX pabOT MO AMCIMILIUHE
«Du3nvecKoe MOJCTHUPOBAHUE TEXHUYECKHUX CHUCTEM» [DIIeKTpOHHBIH pecypc] :
JUIsl CTYIGHTOB Bcex (GopM oOydeHus: Hampasiienus noarotrosku 15.04.02 TexHo-
Jorudeckue MammHel U odbopyaosanue / TOYBIIO "JOHHTVY", Kad. mex. o6o-
pya. 3aBonoB uepH. Metamypruu um. B. . Ceayma ; coct.: C. II. Eponbko. —
Honenk: JOHHTY, 2022. - Cuctem. TpedoBanus: Acrobat Reader. (moctyn uepes
JUYHBIN KaOWHET CTYACHTA).

7. Meroanueckue yka3aHUs K BBIMOJHEHUIO MHAUBUIYAJIbHOTO 3a/IaHUSI IO IUCIIUII-
avHe «DU3MYECKOe MOJICITHMPOBAHUE TEXHUYECKUX CHCTEM» [DJIEKTPOHHBIN pe-
cypc] : mus cryaeHToB Beex Gopm oOydeHus HarpaBieHus moaroroBku 15.04.02
Texnonmornyeckue Mammuabl U obopynosanue / TOYBIIO "JJOHHTY", Kad. mex.
o0opya. 3aBof0B yepH. Metayurypruu uM. B. S. Cenyma ; cocr.: C. I1. EpoHbko. —
JHonenk: JIOHHTY, 2022. - Cuctem. TpedoBanus: Acrobat Reader. (moctyn uepes
JMYHBIN KaOMHET CTYACHTA).

8. Meroauueckre yka3zaHUs K OpraHHU3allid CAMOCTOSITEIHHOM paOOThl MO JAUCIIHI-
avHe «DU3MYECKOe MOJEITHPOBAHUE TEXHUYECKUX CHCTEM» [DJICKTPOHHBIN pe-
cypc] : mis cryaeHToB Beex Gopm oOydeHus HarpaBieHus moaroroBku 15.04.02
Texnonmornyeckue mMarHbl U obopynosanue / TOYBIIO "JJOHHTY", Kad. mex.
o0opya. 3aBof0B YepH. Metasurypruu uM. B. S. Cenyma ; cocr.: C. I1. EpoHbko. —
JHonenk: JJOHHTY, 2022. - Cuctem. TpedoBanus: Acrobat Reader. (moctym yepes
JMYHBIN KaOMHET CTYACHTA).

JIEKTPOHHO-UH(OPMALMOHHBbIE PeCypPChI
OBC JIOHHTY - http://donntu.ru/library
OBC IPR BOOKS - http://www.iprbookshop.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHME JUCIHHUIIJIMHBbI

7.1 JIeKIHOHHBIE 3aHATHA .

yuebHas ayautopust Ne 6.314 y4yeOHbIl kopmyc 6 [UIsl IPOBENEHUS 3aHATUN
JIEKIIMOHHOI'O THIIA, TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTALUM, TEKYIIEro KOH-
TPOJISL U TIPOMEKYTOYHOM arrecTanuu. (MyJbTUMEIUiHOE 000pyI0BaHHE: HOYTOYK,
Omnepanmonnas cucrema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017).
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MYJIbTUMEIUUHBIA TPOEKTOP, SKPaH; CeUuaIn3upoBaHHas MeOeb: J0CKa ayaUuTOop-
Hasl, apThI; CTCH/IbI, IGMOHCTPALIMOHHBIC TTAKATHI).

7.2 JlabopaTopHble padoThI:

yueOHas stabopatopus (o6opymoBanus) Ne 6.108 yueOHbIi Kopryc 6 aiis mpoBe-
JCHUs J1a00paTOPHBIX 3aHATUH (MyJIbTHMEAMIHOE 000pyaoBaHue: HOyTOYK, Omepa-
muonHas cuctema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017), mynsTuMe-
JTUIHBINA POEKTOP, PKPaH; CIelUaIn3upoBaHHas Me0Oesb: JO0CKa ayTMTOpHAsl, MapThi;
CTEH/Ibl, JIEMOHCTPAIIMOHHBIE IUIAKATHI; JAOOPATOPHBIE YCTAHOBKH; JCHCTBYIOIINE
dusnueckue Moeu 000pyAOBaHUS METAILTYPTUYECKUX 1IEXOB. OTHOBAIKOBOU 3y0-
yaTol APOOMIIKU: ABYXBAJIKOBOTO OPUKETHMPOBOYHOIO IMpECcca; KUCIOPOAHOTO KOH-
BEPTEPA; MAHUNYJSIHUOHHBIX CHUCTEM JJIs BBOJIA OTCEUHBIX JIEMEHTOB B BBIITYCKHOU
KaHaJI KHCIOPOJHOIO KOHBEPTEpA; CUCTEMBI Ia30JMHAMUYECKON OTCEYKH KOHBEP-
TEPHOTO IIJIaKa; KACCETHOI'O 3aTBOPA CTAJIEPA3IMBOYHOIO KOBIIA; MAaHUITYJIATOpPA U
NOJ’TbEMHUKA I OOCTY>KMBAHHSI KaCCETHOI'O 3aTBOpa CTAJIEPa3IMBOYHOrO KOBIIIA,
MOABEMHO-TIOBOPOTHOT'O CTEHJIA IS 3aMEHBI Pa3IMBOYHBIX KoBIIer Ha MHJI3; ma-
HUTTYJISSTOPOB JIJII CMEHBI 3aIlIUTHBIX OTHEYMOpHBIX Tpyd Ha MHJI3; mpomexxyTouHo-
ro koBma MHJI3, o60pya0BaHHOTO CTOMOPHBIMU PA3IMBOYHBIMU YCTPOUCTBAMU U
cucTeMaMu OBICTPON CMEHBI MOTPY>KHBIX CTAKaHOB, CUCTEMbI OBICTPOM CMEHBI IO-
IPYXHBIX CTaKaHOB MPOMEXYTOYHOTO KoBIIa cisiooBoit MHJI3; cucrem mosupoan-
HOM MoJauM IIJIAKOOOPa3yIoIINX CMECeN B KPUCTANIM3ATOPbl COPTOBOI, OJIFOMOBOM
u cis160BbIXx MHJI3; KOHTPOIBEHO-U3MEPUTEIBLHBIN CTEH).

7.3 CamocTosiTeJIbHasA padoTa:

TIOMEIISHHUSI TSI CAMOCTOSITEIIbHON paboThl C BO3MOKHOCTBIO TIOJKITIOUCHHUS K
cetn 'MHTepHeT' M oOecnedeHHeM JOCTyla B JJIEKTPOHHYIO HH(POPMALMOHHO-
o0pa3oBaTeIbHYI0 CpEIy OpraHM3allii. YWTaJbHBIC 3abl, yueOHbIe Kopryca 2, 3
(KommproTepHass TeXHHKa C BO3MOXKHOCTBIO MOJKIIIOUEHHUS K ceTh «HHTepHeT» u
o0ecIiedyeHueM JIOCTyma B JIEKTPOHHYI0 MH(POPMAIMOHHO-00Pa30BATENBHYIO CPEMY
(OUOC JOHHTY) u snekrponHo-6udanoreunyio cucremy (OBC IPRbooks), a tak-
K€ BO3MOXKHOCTHIO WHIWUBUIYAIHHOT'0 HEOTPAHUYCHHOTO JOCTYIA OOYYarONINXCs B
OBC u BUOC nocpeacrsom Wi-Fi ¢ mepcoHaibHbIX MOOHIBHBIX ycTporcTB. OC-
Microsoft Windows 7, OpenOffice 2.0.3 — obmiectBennas ymnensus MPL 2.0/ Grub
loader for ALT Linux - muuensus GNU LGPL v3/ Mozilla Firefox - aunensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) - au-
nensuss GNU GPL).



