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Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuar 1o HampaBICHHIO
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JIuer aktyaau3zanuu padodeii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ooopeHa i peanuzanuu B 2022 - 2023
y4eOHOM oy Ha 3aceqanuu kadgeapbl TexHomoruii 00paboTKH MaTepraioB

[Iporokom ot 20 . Ne

3aB. kadeapoii A.b. Monnep

PaGouas mporpamma nepecMoTpeHa, oocyxkaeHa u ogqoOpena st peanuzanuu B 2023 - 2024
y4eOHOM rofy Ha 3acenaHuu Kageapsl TexHomoruit 00paboTKH MaTepraoB

IIporokomor 20 1. Ne

3aB. kadenpoii A.b. Monnep

PaGouast mporpamMma nmepecMoTpeHa, 00Cyk/IeHa 1 0100peHa s peanmzaruu B 2024 - 2025
yueOHOM rofy Ha 3acegaHuu Kadeapsl TexHomoruit 00paboTKM MaTepHaioB

IIporokomor 20 . Ne
3aB. kadeapoit A.b. Momnep

Pabouas mporpamma niepecMoTpeHa, 00CcyxkaeHa u ogodpena st peayms3anuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu kadeapel TexHoJoruii 00paboTKH MaTepUaioB

[Iporokonm oT 20 . Ne
3aB. kadeapoii A.b. Monnep




1 Ilesin ocBOCHMSA AMCHMILINHBI (MOIYJISA)

[enaMu ocBoeHus AUCUUIUIMHBI «OCHOBBI IIU(PPOBU3ALMN B IPOU3BOJICTBE NMPOKATHON
NPOAYKIIUI» SIBJISIOTCSA: Pa3BUTUE Yy CTYACHTOB JMYHOCTHBIX KayecTB, a Takxke (popMupoBaHUe
poQeCCHOHATBHO-CIIENUATIN3UPOBAHHON KOMIIETEHIIMM Yy OOy4YaroLIMXCsl MO HAaIPaBICHUIO
noarorosku 22.03.02 Mertamnyprus.

OcCHOBHBIE LIe/TH TPETIOAABAHUS JUCLUTUIMHBL:

- M3YYMTh METO/bl aBTOMAaTU3UPOBAHHOIO cOOpa, meperadyn, HaKOIJICHUs: U 00paboTKU
UH(QOPMALIUY 0 ITapaMeTpax TEXHOJIOTMYECKUX IPOLIECCOB B METAJLTY priH;

- H3YYHUTh OCHOBBI TNPHUMEHEHHUS COBPEMEHHBIX TEXHHYECKHX CPEICTB B 3ajJadax
yIpaBJIEHUS TEXHOJIOTHYECKUMU ITPOLIECCAMU;

- U3YYWUTh TPHUHLIMIBI TPOCKTHUPOBAHMS U TNPUMEHEHUS CTaHAAPTHBIX I1aKETOB
HPUKJIaHBIX IpOrpamm, cucTeM yIpaBJiIeHUs 0azamu JTAaHHBIX u
UH(POPMALMOHHO-BBIUYNCIIUTENILHBIX CETEH;

- OCBOUTh HABBIKM IIPUMEHEHHUS CTAHJAPTHBIX TAKETOB IIPOIPaMM M CUCTEM yNPaBIECHUS
0a3aMM TaHHBIX JJIs PELICHNS TEXHOJIOTUYECKHX 3a/1a4;

- OCBOMTh MpPHUHLUIBI OTOOpa 3HAUYMMOW TEXHOJIOTMYECKOH HMHpOpMaLuu A
UCTIONB30BaHUSI B CHCTEeMax  MH(POPMALIMOHHOTO  OOECleYeHHs M YIpaBICHHS
TEXHO-JOIMYECKUMHU MPOLIECCAMU B METAJUTYPIHH;

- OCBOHWTH MPAKTHUECKUE HABBIKM pabOTHl € Yy4eOHBIMH CHCTEMaMH aHajiu3a |
yIpaBIEHUS TEXHOJOTMYECKUMH MPOLECCAMU B METAJUIyPrHMHM, B YaCTHOCTH, TEXHOJIOTUEH

TTNNAT AT

2 MecTO0 AMCUMILIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMBbl

JucuuminHa OCHOBBI IU(PPOBU3ALMU B TPOU3BOICTBE MPOKATHOM NMPOAYKINUU BXOANT B
gacTh y4yeOHOro TuraHa (QOpPMHPYEMYIO YyYaCTHHKAMH OOpa30BaTENbHBIX  OTHOIICHHI
00pa3oBaTeNIbHON MPOrPaMMBI.

JUia  u3ydeHus  JAUCUMIUIMHBI  HEOOXOAMMbI  3HaHMsI  (YMEHHs,  BIAJEHUs),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHUS AUCLUIUINH/ IPAKTUK:

MaremaTuka

WNudopmatrka 1 MHGOPMAIIMOHHBIE TEXHOJIOTHH

AmHanu3 4ucioBoi HHGOpMAUN

KomnbroTepHbIe METOABI IPOEKTUPOBAHNS METAILITY pPrUYE€CKHX [IEXOB

Mertposorus, cranAapTU3anus U cepTudukanus

3HaHus (YMEHUs, BIAJE€HUs), MOIyYEHHbIE IPU U3YUYEHUH JaHHOM JUCLUIUIMHBI OyIyT
HEOOXOIUMBI [Tl U3YUCHUS TUCIUITIINH/TIPAKTHK:

[MudpoBu3zaryst NpoueccoB MPOU3BOICTBA YEPHBIX METAIIIIOB

[TonroroBka K npoueaype 3alluThl ¥ 3a1UTa BbITYCKHON KBAIU(PUKAIIMOHHON pabOThI

HayuHo-uccnenoBarenbckas paboTta

3 Komnerenunu o0y4arouierocsi, popMupyemMbie B pe3yibTaTe 0CBOCHUS!

AUCHMILIMHBI (MOYJIf) U IVIAHUPYEMbIe pe3yJibTaThl 00yYeHus1

B pesynbrare ocBoeHMs AMCHUIUIMHBL (MOAyis) «OCHOBBI IU(PPOBH3ALMHU B
NPOM3BOJICTBE TPOKATHOM MPOAYKUMK» OOydaloUIuiics JOJDKEeH o0JiafaTh CleayIOIUMH
KOMIIETEHIIMSMU:

Kox nunaukaropa WNuaukaTop 1OCTHKEHUS! KOMITETEHITUI

[IK-1 CriocoGeH BBIMOJIHATh TEXHOJIOTUYECKHE OINEPALUU IO IMOJyYEHHIO METAJLTYypPru4ecKoi
NPOAYKIMH, €€ JalIbHENIIENH 00pa0OTKE

IK-1.1 Ocy1iecTBisieT TEXHOJOTUYECKHE onepanuu o MOJTYy4YECHUIO
METAJLTYPIHUE€CKOM IPOIYKIMH, €€ AalbHeHIe 00padoTke

[IK-5 CrnocoOeH mnpoBOAWTH aHAIM3 TEXHOJOTMM B METaUTypIHUE€CKOM TPOU3BOJICTBE C
obocHoBaHHEeM J(PGEKTUBHOCTH TMPHUHATHIX MEp IO YIPABICHUIO TEXHOJIOTMYECKUMU
napameTpamMmu




ITK-5.1

[IpoBomutr 1MdpOBON  aHaTU3  TEXHOJOTHUU
IIPOU3BOJICTBE, MCIIOJIB3YSI NPUKIIAAHEIE IIPOIrPAMMEI

B

METaJTypruieckoM




4. CTpyKTypa, 00b¢éM N conep:kaHne TUCHUILIMHBI (MOZYJIs)
OO0mas TpyJI0eMKOCTh JUCIUIUIMHBI COCTABISCT 2 3a4€THBIX €IWHHUIl 72 aKaj. 4acoB, B TOM

YUCJIIC:

— KOHTaKkTHas padota — 20,75 akaJ. 4acos:
—ayauTtopHas — 18 akaj. 4acos;

— BHEAyIUTOpHAas — 2,75 akaj. 4acos;
— caMocTosTenbHast pabora — 15,55 akan. 4acos;

— B (hopme nmpakTHIecKoi moaAroToBKy — ) akaj. Jac;

— [IOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

®dopma aTTecTalluy - SK3aMEH

AynuTopHas g s
e KOHTaKTHast paboTa E = Dopma TeKyILEero
=
B aKaJl. yacax o Bu KOHTPOJIS
Pasznen/ Tema 3 (B axaz. =acax) == A . p Kon
g & © | camocTosTeNBHOM | ycleBaeMoCTH
JUCLIUTUINHBI 5 £ o . | xomnerenyn
@) g £ paboTbl IIPOMEKYTOYHOMN
nab. | mpakT. | 5 &
Tlex. Z'Q aTTecTaluu
3aH. 3aH. | U &
1. OcHoBbl 1U(ppoBU3aLUH B
TIPOU3BOJICTBE MIPOKATHOM
HPOAYKIHH
1.1 B3zaumocss13p c IToaroroBka n
cHCTeMaMHt TIPABJICHUS BBIIIOJTHEHHE N
yrip 2 2 1 . YerHbli onpoc
TEXHOJIOTHYECKUMHU nabopa-TopHO#I
npoleccamMmu pabotsr1 1
IToaroroBka n
1.2 B3aumocss13p c BBIIIL'IOJ'IHCHI/IE
CUCTEMAMH  YNPaBJICHHS 2 |2/1,61 1 . VYceTHbIi onpoc
Ka4eCTBOM IPOIYKIIHH nabopa-TopHoi
poay pabotsr 1
1.3 B3aumocssi3p c
Iloxroroska u
CUCTEMaMM  YIpPaBJICHUS 3amura
BBIIIOJIHEHHE .
TPOSKTHPOBAHUS U OI[CHKU 2 2/21 2 . nabopaTopHOn
. nabopa-TOpHOM
SKOHOMHMYECKOH 8 paboThI
pabots! 1
3(hbEeKTUBHOCTH
IToaroroBka n
1.4 Hcnonb3oBanue 6a3 BBITIIOJIHEHHE o
1 1 4 . VYerHbli onpoc
JIAHHBIX nabopa-TopHOI
pabotsr 2
1.5 Ucnons3oBanue
Iloxroroska u
OPUKJIAAHBIX ~ HPOrpaMM 3amuTa
BBIIIOJIHEHHE .
TUTSt YIIpaBICHUS 2 2 7,55 . nabopaTopHOU
nabopa-TopHOMH
MIPOM3BOJCTBEHHBIMHU pabotsl
paboTsl 2
olepanusIiMi
1.6 Dx3amen [ToaroroBka DK3aMeH
Hroro no pasgeny 9 19/3,64 15,55
Hroro 3a cemectp 9 |9/3,61 15,55 9K3aMeH
Hroro no aucrurinHe 9 |9/3,61 15,55 9K3aMeH




5 O0pa3oBaTe/IbHbIC TEXHOJIOTHH

Jns  peanm3anMyd  MPEIyCMOTPEHHBIX BHIOB  y4eOHOH pabOTI B KadyecTBe
00pa30BaTeNbHBIX TEXHOJOTMH B IMPENoJaBaHUM IUCHMILIMHBL «OCHOBBI IM(poBHU3aLUU B
TIPOHM3BOJICTBE MIPOKaTHON POy KITUID UCTIONB3YIOTCS TpaaUIMOHHAS "
MOJyJIbHO-KOMITETEHTHOCTHAs TexHosioruu. [lepenaya HEOOXOJUMBIX TEOPETUUECKUX 3HAHUH U
(opMHpOBaHNE OCHOBHBIX MPECTABICHHA TT0 Kypcy «OCHOBBI IIM(PPOBHU3AIMN B TPOU3BOICTBE
OPOKAaTHOM  MPOAYKUMW»  HPOUCXOIUT €  MCIOJIb30BAaHMEM  HAy4YHbIX  pa3paboToOK
po(heccopCKO-TPEIioIaBaTeIbCKOTO cocTaBa Kadeapbl 00pabOTKM METauIOB JTaBJICHHEM,
pa31aToyHOro MaTepuana, npeseHranuii. [Ipu npoBeieHNH NPaKTHUECKUX 3aHATHH HCIIONIB3YeTCs
KOJIJICKTHBHOE B3aWMO/ICHCTBHE 110 TEXHOJIOTHH aKTHBHOTO O0yUeHHUSI.

B cootBerctBum ¢ tpeboBanusivu @I'OC BO no nanpasienuto noAarotoBku 22.03.02
Mertannyprust peanusanusi KOMIOETEHTHOCTHOIO IOJAX0Ja MpealycMaTpuBaeT UCIOJIb30BaHUE B
yu4eOHOM Tpollecce AaKTHBHBIX W WHTEPAKTUBHBIX (OpPM TMpoBeleHHs 3aHATUH (pa3dop
KOHKPETHBIX CHUTyaIlif, TPEHWHTH) B COYETAaHMH C BHEAYyAUTOPHOH paboOTON ¢ IeNbio
(GbopMHpOBaHUS U pa3BUTHSI POQPECCHOHATBHBIX HABBIKOB 00YYAIOIUXCS.

6 YueOHO-MeTONMYECKOE 0O0ecTedeHue CaMOCTOSITeIbHOM padoThI 00y4arOIIUXCs
[IpexcraBineHo B MPUIIOKEHHH 1.

7 OueHO4YHbIE CPeCTBA ISl IPOBeIeHUs IPOMEKYTOUYHOM aTTeCTAMHU
[IpencraBieHs! B IPUIOKEHNN 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE O0ecneYeHHne JUCITUIIMHBI (MO1YJIs1)

a) OcHOBHas JIMTEpaTYpa:

I'y6anos, B. N. NHpopmMaroHHbIE TEXHOJOTUH B METAJUTyPTHH: KOHCHEKT JIEKUUH :
yaeoHoe mocobue / B. U. I'ybanoB. - Marauroropck : MI'TY, 2012. - 1 31eKTpoH. ONT. TUCK
(CD-ROM). - 3ari. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=992.pdf&show=dcatalogues/1/11191
57/992.pdf&view=true (nara obpamenus: 04.10.2019). - MakpooObeKT. - TeKcT : 37eKTPOHHBIH. -
Csenenns noctymnHbl Takxke Ha CD-ROM.

0) lonoJiHUTEIbHASA JINTEPATYypAa:

1. Tpouenko B.B. Cucrembl ynpaBieHHUs TEXHOJIOTHUYECKMMH IIPOIECCAMU U
UH(POPMa-IIMOHHBIE TEXHOJOTHH: y4eOHOe mocobue i akageMuuyeckoro Oakanaspuara / B.B.
Tpouenko, B.K. ®enopos, A.W. 3abyackuii, B.B. Komenmantos. - M.: U3znarensctBo Opaiir,
2019. - 136¢. - Pexum JOCTYTIA:
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehn
ologii-438994#page/2 - 3arm.

c skpana. — ISBN 978-5-534-09938-6

2. bapankoBa, . . NupopmannoHHbie cUCTeMbl 1 MHPOPMALMOHHBIE TEXHOJOTHH B
MeTtautypruu : yaeonoe nocooue / M. U. bapankosa, I'. B. CotHukoB. - Marauto-ropck : MI'TY,
2012. - 1 »snekrpon. onr. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=988.pdf&show=dcatalogues/1/11191
69/988.pdf&view=true (mata obpamenus: 04.10.2019). - MakpooOBEKT. - TE€KCT: 2IEKTPOHHBIH. -
Caenenus noctynHbl Takxke Ha CD-ROM.

3. bapankosa, 1. Y. UapopManimoHHbIe TEXHOJIOTUH B METAJUTYPruH : yueOHoe mocodue /
. U. bapankoBa, A. A. Ctopoxxenko ; MI'TY, [kad. UuHT]. - Marauroropck, 2010. - 48 c. : ui.,
Ta0lII., CXCMBI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=461.pdf&show=dcatalogues/1/10806
75/461.pdf&view=true (nara oopamenus: 04.10.2019). - MakpooObeKT. - TeKcT : 2IeKTpOHHBIH. -
Nwmeercs



NeYaTHBIA aHAJIOT.

4. JlorynoBa, O. C. CoBpeMeHHble MNpoOJEMBbl HH(GOPMATUKH M BBIYUCIUTEIHLHON
tex-aukH : xpectomarusi / O. C. Jlorynoa, M. M. I'maneimesa, FO. b. KyxTa ; Marauro-ropckmii
roc. texunueckuil yu-T um. I'. . HocoBa. - Marauroropck : MI'TY um. I'. 1. Hocosa, 2019. - 1

CD-ROM. - 3ari. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=3849.pdf&show=dcatalogues/1/1530
462/3849.pdf&view=true (mata oOpamenus: 22.10.2019). - Makpoodsekr. - ISBN

978-5-9967-1589-3. - TekcT : 21eKTPOHHEIN. - CBeneHus noctynubl Takke Ha CD-ROM.

B) MeToanyeckue yKazaHus:

Mertoanyeckre yKa3aHHs K BBIMOJHEHUIO JabopaTOpHOM paboTsl «YTpaBieHHe
MPOCKTAaMU Ha METAJLTYPrHYECKUX Tpeanpusatusx» : Meroa. yka3. / C.A. JleBannoBckuii, A.b.
Mounep, O.H. Tynynos, /I.1. Kunsun, E.A. EBreeB — Marauroropck: MI'TY, 2014. - 16 c.

r) [Iporpammuoe o0ecnneuenune u UaTepHer-pecypcebi:

IIporpammHoe oOecrieyeHue

Haumenosanue I1O No norosopa Cpok nencTBus JIUIEH3UU
MS Office 2007 \n, 135 61 17.09.2007 Geccpouno
Professional

7Zip CBOOOJHO  pacIpoOCTpaHIEMOe 0eCCpOYHO

IIpodeccnonanbabie 6a3bl JAHHBIX 1 HHPOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI
Haspanwue kypca Ccblika
OnexkTpoHHas 0a3a mnepuonuveckux uzganuii East
View Information Services, OO0 «MBUCy»
HammonansHas nH(OPMaLIMOHHO-aHATUTUYECKAs URL:
cucreMa —  Poccwiickuii  WHAEKC ~ HaydHOTO i
muruposanus (PUHI)
[TouckoBass cucrema Axanemus Google (Google
Scholar)
Nudopmannonnas cucrema - Ennnoe okHO gocTyma K
HHGOPMAIIMOHHELIM PECYPCaM
denepasibHOE rocy/1apCTBEHHOE O10JKETHOE
yUpeKICHUC «DenepanbHbIiA urcturyT|URL: http://www]1 fips.ru/
IPOMBIIIIICHHON COOCTBEHHOCTH
9 MaTepuajbHO-TEXHHUYECKOEe o0ecnedyeHne JMCIUIINHBI (MOIXYJIs)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

MaTepI/IaJIBHO-TCXHI/I‘-IGCKOe obecrieucHue JUCIUIIIMHBI BKJIIFOYACT:



1. Yuebnast ay iuTopus Juisi IpOBEACHUS 3aHATUIN JIEKLIMOHHOTO TUIIAa OCHAIIICHA:

- TEXHUYECKHMMM CPEICTBAMM OOyUEHUs, CIyXallUMH JUIsl NpeICTaBIeHUs y4eOHOH
uHpOpManuu OOJIBIION ayAUTOPUH: MYJIBTUMEIUHHBIMU CpEICTBA XpAaHEHUS, Iepenadd |
npezcTaBieHus yueOHoi nHpopMaluu;

- CHEeIMAIM3UPOBAaHHON MeOEbIO.

2. YyeOHas ay TuTOpHUs JUIsI IPOBEIEHU JTaOOPaTOPHBIX 3aHATHH OCHAILlEHA:

- TEXHUYECKUMH CpEICTBAMU OOy4YeHHUs, CIyXallUMU JUIsl NPEICTaBICHUS y4eOHOM
uHpOpManuu OOJIBIION ayAUTOPUHM: MYJIbTUMEIUHHBIMU CpEICTBA XpaHEHUs, INepetadyn M
npeJcTaBlIeHNs yueOHOM nH(pOpMalnu;

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

3. YuebHas ayuTOpHs Ui TPYIIIOBBIX U MHIWBUAYAIBHBIX KOHCYJIBTAIIUN, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTECTallMU OCHAIIICHA!

- KOMIIbIOTepHOU TexHUKOH ¢ nakeroM MS Office, ¢ nogkmouenurem k cetu «MHTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CpE/ly YHUBEPCUTETA;

- CHeIMAIM3UPOBAHHON MEOEbIO.

4. ITomenieHue 17151 CaMOCTOSATENIbHON pabOThI OCHAIIEHO:

- KOMIIbIOTepHOU TexHUKOH ¢ nakeroM MS Office, ¢ nogkmouenunem k cetu «MHTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CpE/ly YHUBEPCUTETA;

- CHEIMAIM3UPOBAHHON MEOEbIO.

5. TlomemieHue A XpaHeHHs M NPOQMIAKTUYECKOTO OOCTyKHMBaHUS Y4eOHOIo
000pyI0BaHUS OCHAIIICHO:

- CTIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMu JJIsl XpaHEeHHs y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTO 000py/T0BaHHS;

- iKadamu 1 XpaHeHUs y4eOHO-MEeTOMUECKON JOKYMEHTALUU U MaTepUaJloB.



6 YueOHO-MeTOAMUYECKOE
o0y4Jarommnxcs

odecrieueHrne CaMOCTOSITEJILHOH PadoThI

[To mucrmmmmue «OcHOBBI HU(POBH3ALMK B IMPOM3BOACTBE IMPOKATHOM MMPOIYKIHN»
IpeayCMOTPEHA ayAUTOpHAs U BHEAYJUTOPHAs! CAMOCTOSITeNIbHAst paboTa 00y4aromuxcs.

AynuTopHasi caMOCTOSITENbHAs paboTa CTYJCHTOB INPEIIONAraeT BBIIOIHEHHE U 3aIIUTY
71a00paTOPHBIX paboT, pelIeHHe KOHTPOJIbHBIX 3aad.

Ilepeuenn
JIa0OpaTOPHBIX padoT

Bomnpocsl k 3amure

TepmoanekTpuyeckue
npeoOpa3oBarenu

Ha xakux sBJICHUSX OCHOBAHO JEHCTBHUE TEPMOIIEKTPUYECKUX
TEPMOMETPOB?

Ilouemy mpu NMOACOEIMHEHUM TEPMONAPBI K U3MEPUTEIBHOMY
Ipudopy, MOJIB3YIOTCS KOMIIEHCALIMOHHBIMU ITPOBOIAMU?

Kak BBOOUTCS mompaBka Ha TEMIIEpaTypy CBOOOTHBIX KOHIIOB
TEpPMOIIapbI B aBTOMATHYECKUX u IIEPEHOCHBIX
MOTEHLIMOMETPAX, MUJUIUBOJIBTMETPAX?

Jna KaKMX  TepMormap HEBO3MOYKHO IIPUMEHECHHE
KOMIIEHCAI[MOHHBIX IIPOBOIOB U1l BBE/ICHUS NIONIPaBKU?
IIpenensl W3MEpEeHUH CTAHOAPTHBIX TEPMOIEKTPUYECKUX
TEPMOMETPOB?

HcnbiTanue 1 moBepka
BTOPUYHBIX TIPHOOPOB
paboTarommx B
KOMILJIEKTE C
TEPMOAIICKTPUIECKUM
npeoOpaszoBarenem

KakoBbl 0OCOOEHHOCTH METOAMKU MPOBEACHUS BTOPUYHOTO
npubopa Auck-250M?

Yro Takoe OCHOBHas M JIONOJHUTENbHAs IOTIPEHIHOCTh
npubopa?

Kakune mnorpemHoctTy HEOOXOAMMO paccuuTaTh ISl TOTO,
4TOOBI CAENATh BBIBOJ O PE3yJIbTaTaX MOBEPKH?

J171s yero BBIMOJIHSIOT MOBEPKY MPHOOpPa U YTO MOHUMAIOT MO/
KJIACCOM TOYHOCTH TIprbopa?

Kakue cyiecTByoT BUbI HOBEPOK?

TepmomeTpsl
CONPOTHUBIICHUS

1. Kakoi MIPUHLIAI JICUCTBUS y
CONPOTUBIICHUS?

2. Or wd4ero 3aBUCHUT
MPOBOJHUKA?

3. Kakue mnpeumyiiectBa y MEAHOTO M y IJIaTHHOBOTO
TepMonpeoOpa3oBaTeseii COMPOTUBICHUS ?

4. Kakoe 3HaueHMe NpU HU3MEPEHUHM TEMIIEPATypbl MMEET
MOKa3aTelib TEMJI0BON HHEPLUH?

5. Kakum  mapamerpoM  XapakTepu3zyercs  4YHCTOTa
MaTepuanga, HAYIIero Ha W3rOTOBJIEHHE TEPMOMETpa
CONPOTUBIIEHUS?

TEPMOMETPOB

QJICKTPUYCCKOC  COIIPOTUBJICHUC

HcneiTanue u noeepka
BTOPUYHBIX TPUOOPOB
paboTaronmx B
KOMILJIEKTE C
TepMOMETpaMH
CONPOTHUBIICHUS

N —

9]

Ha 4€m ocHOBaHO J€HCTBUE TEPMOMETPOB COMPOTHBIICHUS?
Kakme  martepuanbl  WCIONB3YIOT  JUII  W3TOTOBJICHHS
TEPMOMETPOB COIIPOTHUBIICHUS?

Kakune mpuOopbl MPUMEHSIOT B KOMIUIEKTE C TEPMOMETPaMHU
CONPOTHUBIICHUS?

JlocTOMHCTBA U HEAOCTATKH HEYPAaBHOBEIIEHHBIX MOCTOB.

Jist 94ero BBIMOJHSIOT MOBEPKY MPUOOpa M YTO TOHUMAFOT TIOA
KJIACCOM TOYHOCTH mprbdopa?

ITupomerpsl

N —

Kakas TemnepaTypa Ha3bpIBaeTCs SPKOCTHON TeMIepaTypoit?
Kak onpenenutbs HENCTBUTENBHYIO TEMIEpaTypy Teja, 3Has
SIPKOCTHYIO TeMIeparypy?

Y CTpoiCTBO MUPOMETPOB HACTUYHOTO M3JTYUEHHS




Ilepeuyennb
J1a0OpPaTOPHBIX padboT

Bomnpocs! k 3amure

4. Yto Takoe BeTOBas TemIieparypa’

Kak cmemjaercss MakcuMyM  KpPUBOM  pacrpeneneHus
CIIEKTPaJIbHOM HHEPreTUYECKON SPKOCTU C YBEIMYECHUEM
TEMIIepaTypbl a0COITIOTHO YEPHOTO Tesa?

e

[Ipeo6paszoBarenn
cepuu Metpan

[Ipunnun nevictBus npeodbpaszopateneit cepun Metpan?
Kakue cymecTBytoT MoanpuKaum npeodpasoBaTeneii cepuu
Metpan?

[Nopsimok mpoBeeHus MOBEPKH MpeodpazoBarteneii?

4. Kakue TEXHOJIOTHYECKUE napaMmeTpbl U3MEPAIOTCA
npeobpazoBarensiMu cepuu Merpan?

N —

(O8]

5. IlpuHimn gercTBUS TEH30METPUYECKOT0 JaTYUKA.
1. IlepeuncauTs METOABI U3MEPEHUS pacXoja.
2. H3mepenue pacxolla METOJOM TIOCTOSIHHOIO Iepernaaa
naBieHus?
Pacxomomepsl 3. H3mMmepenwe pacxola METOJOM IEPEMEHHOI0 Tepernaja
naBieHus?
4. H3mepenue pacxoja no JTMHAMUYECKOMY TaBJICHUIO?
5. Bupasl cyxaromux ycTponcTs?
1. Yro Takoe cTaTHYecKas XapaKTEPUCTHKA 00bEKTa yIpaBieHUs?
OKCHepUMEHTAJILHOE 2. Kakoll pexuM cUCTEMBbI yIIPaBJIECHUS SBJISIETCS] yCTAaHOBUBILIEMCS ?
ompeieTICHUE 3. Omnpenenenue koddduimenta nepenadn oobekTa?
CTaTHUYECKON 4. Yem ommmyaercs KodpuuueHT mepenaun  oObEKTa  OT
XapaKTEPUCTHKU kod(durmenTa ycuneHus?
00BEKTa yNpaBIICHUS 5. lopsanok omnpeneneHus SKCIEPUMEHTAIBHBIX TOYEK CTATUYECKOU
XapaKTEPUCTUKH.
1. Jlath ompeneneHue AWHAMHYECKOW XapaKTEPUCTUKU OOBEKTa
DKCNepUMEHTAIBHOE ——
Onpeeiernne 2. ITlepeuncnuth TUHAMHYECKHE TTAPAMETPBl 00BEKTA YIIPABICHHSL.
AUHAMHHICCKON 3. [ate onpenenenue Koo.
6xapaKTep HCTHKH 4. [Hate onpenenenue To.
OUBCKTA YHPABICHHA 5. JlaTe onpeneneHue 13.
1. Yo Takoe nepexoaHslil nporecc?
TMepexoHbiii nporece 2. Tunsl nepexoaHbIX NPOLIECCOB B CUCTEME YITPABICHUS ?
B CHCTEME YIIpaBICHHS 3. IlepeuncnuTe nokas3aTreau KauecTBa NEPEXOAHBIX HPOLECCOB.
4. B kakoM pexuMe ynpaBJeHUsS CHUMAIOT NEPEXOIHBIN mponecc?
5. Ha3zosure Hactpoeunsle napamerpsl [IM-perymnstopa.

IIpumep BapnaHTa KOHTPOJILHOM padoTsl Nel

1. HapucoBate cxeMy aBTOMaTH3alMU AJIs CTAOWIIM3alUU AaBiIeHUA. (0A00paTh JaT4MK
JIaBJICHUS,, BTOPUYHBIA NpPUOOp, pEerynarop u T.A. OOBSCHUTH Ha3HAYCHHE BCEX 3JIEMEHTOB

CUCTEMBI).




2. HapucoBaTe KpuByI pasroHa s 200
00BeKTa, 001a1af0IIIETO CJEeYIOIUMHU
napameTpamu 1= 5 ¢, To = 25 ¢, u3MeHeHue '
BxoxHoro Bo3aercTtBusa ot 30 mo 20 % xonda 120
Baja MM. Craruueckas XapakTepHCTHKa 2
00beKTa uMeeT cienyomuid Bua. OnpeaenuTh S w
Ko6.

40
0

0 20 40 60 80 100
% xopa Bana HM
3. NHTerpanbHblil 3aK0H peryiaupoBaHus. HanmucaTe 3akoH, HapuCOBaTh KPUBYIO pa3roHa.
Kakune curnaisr moAaroTCA Ha BXOJ PETYJIATOpPA, YTO ABJIACTCA BBIXOAHBIM CHI'HAJIOM. OobnacTe
IMPUMCHCHUA.

IIpumep BapuaHTOB KOHTPOJIbLHOH padoThl Ne2

Onpenenutb, TOACH NMPUOOP K paboTe WM HET, OH paboTaeT Ha Juana3oHe XB, XH
(yxazanHsbl B Tabnuie). Otder aenaeHuit mo npubopy, npousBoautbes yepes 10, Hauunas ¢ Xu, 10
Xs. Kntacc Tounoctu npubopa B Tabmuiie. J{is nonydeHus pe3yabTaTa ONnpeaeauTh: aOCOIIOTHYIO,
OTHOCUTENIbHYIO U TPUBEAECHHYIO NOTPEIIHOCTU. [IOCTpOUTH 3aBHCHMOCTH JJISI ONpEACTICHUS
Bapuanny. OKCHEPHUMEHTAJbHBIC IOBEpSAEMbIE TOYKH HA3HAYUTh CAMOCTOSITENBHO  TaKUM
00pa3oM, yTOOBI B BBIBOJIEC 3HAUMIIOCH: PHOOP COOTBETCTBYET KJIACCY TOYHOCTH.

Ba Kacc

pHUaHT H B TOYHOCTH

1 0,5
10| 0

2 1,0
201 0

3 1,5
0

4 2

0 0

5 0,5
0 0

IIpuMep BapHaHTOB MHAMBUAYAJIbHBIX 3a1aHUI
3apanme 1. Pacyer k0d3(QUIIMEHTOB CTAaTUYECKOW XapaKTEPUCTHKHA OOBEKTa YIpaBICHUS
METOIOM HaUMEHBIINX KBAAPaTOB. Y(X)=a+bX - ypaBHEHHUE JUHUU PETPECCUM.
Cuctema ypaBHEHUH 1715 pacueTa KOd(QGHUIMEHTOB yPaBHEHUS JTMHUU PErPECCUU:

n n
i i=1

-

YX; =ay X; + b3 X2
i=1 i=1
HOCTpOI/ITB Fpa(l)I/IK CTaTI/IquKOﬁ XapaKTepI/ICTI/IKI/I, rac TOUYKaAaMH II0Ka3aTh
SKCIIEPUMEHTANIbHbIE 3HAUEHMS, a IMHUEH — pacyeTHYIO JIMHUIO PErPECCHH.
9KCHepI/IMeHTaJIbHBIe JAHHBIC

M>

[
N

X.Ia DKcrl.
TOYKH, MM
8,0 4,83
8,7 4,12
9,2 3,45
9,5 2,86




10,0 1,83
8,0 4,50
8,5 4,10
9,2 3,40
9,6 2,81
10,6 1,96
91,3 33,9

3ananme 2. OnpeencHue AMHAMUYECKUX apaMeTPOB 00BEKTa YIPABICHHUS 110 KPUBOI pa3roHa.
BapuanTe! 3aganuii:

— e
300  —

200 ]

100 e

0

[laBneHune, H/M"2

0 10 20 30 40 50 60 70
Bpemsa, c

0,1
0,075
0,05
0,025 »

o-/

0 0,4 0,8 1,2 1,6 2 2.4
Bpewms, c

Pacxopn, m*3/c

3apanme 3. Hamucats pedepar Ha 3aJaHHYI0 TeMY, UCHONb3Ys pa3IM4YHbIe UCTOYHUKU

UH(pOpMAIIHH.

IIpumepwr mem peghepamos

N3mepuTenbHble HHPOPMAIIMOHHBIE CUCTEMBI

Crioco6sbI npesicTaBiieHus: MHGOpMaIK

KomnbroTepHble TEXHOIOTHH, HCIIONB3YEeMBIE TIPH MTOUCKE WHPOPMAIUN

HNHdopmannoHHbIe TEXHOJIOTHH, UCTIONIb3yEMbIe PH NMOMCKe HH(pOpMaUu

MeTtonuku noucka u 00padoTku HHYOPMALIUY U3 Pa3IUYHBIX UCTOYHUKOB

[IpencraBnenue nnpopmanuu B TpedyemoM dhopmare

Ananm3 nHPOpPMAaNKU U3 Pa3THIHBIX HCTOYHHKOB

CerteBble TeXHOJIOIMU Ipu cOope nHpopMauu

VYnpasnenue npoueccom HarpeBa Metaiuia B AIIK ¢ yuetom Tekyiero remmnepaTypHOro

COCTOSIHUS MeTaJlia.

10. ABTOMaTu3anus mpolecca BaKyyMHpPOBaHHs CTajdd B YCTaHOBKE IMOPLUOHHOIO THIIA,
0COOEHHOCTH TpoLecca.

11. YnpaBienue mpoueccoM JO3UPOBAaHUS CHIMYYMX IMIMXTOBBIX MAaTe€pHalOB IpHU
COCTaBJICHUM LIMXTHI AJIS arJIOMeparyH.

12. dynkunoHanpHas cXeMa Ipollecca  BaKyyMUPOBAaHHS  CTald B YCTAHOBKE
LUPKYJIALUOHHOTO TUNa. OCOOEHHOCTH pabOThl OTAEIBHBIX KOHTYPOB YIIPABIICHUS.

WX IN B WD —



13. Ontumuzanust paboThl yCTAHOBKH LUPKYJISIIMOHHOTO TUIIA IIyTEM YIPABICHUS PacXo0M
TPAHCHOPTUPYIOLIETO ra3a C LEeIbl0 00ecredeHns MaKCUMaIbHONH MPOU3BOIUTEILHOCTH
YCTaHOBKH.

14. OcoGeHHOCTH pabOThl KOHTYPOB PETyJIUpPOBaHMs YpOBHS METalja B KPUCTAJUIM3aTOpE
MHJI3 u TemnoBoro pexxuma KpucTauin3aTopa.

ABTOMaTH3a1Ms TEIUIOBOTO M TEXHOJIOTMYECKOIO pexXHMMa pasinuBku ctanu Ha MHII3.
@yHKIMOHANIbHASI cCXeMa U 0COOEHHOCTH pabOThl KOHTYPOB yIPaBICHUS

BOI’lpOCbl HA 3K3dM€EH no ()ucuunﬂuﬂe

SNk v -

9\

= X 0

12
13.
14.

15.
16.
17.
18.

Nudopmanus. Onpenenenne. CUrHalbl U 1aHHbIE;

WNndpopmaruka n kuGepHETUKA ONPEEIIEHUS U 001aCTh JESATENIbHOCTH;

[Tpenmer nHGOPMATUKK U OCHOBHBIE HAlPaBJICHUS PAa3BUTHS;

VYnpasieHne 1 aBTOMaTU3UPOBaHHAsI MH(POPMAIIMOHHAST CUCTEMA, BUJIBI TAKUX CHCTEM;
VYpoBHM  aBTOMAaTH3MPOBAHHOM  HMH(MOPMALMOHHOM  CHCTEMBI  MPOMBIIUIEHHOTO
HPEIIPUSITHS;

HNHpopmManoHHbIE TEXHOJIOTUU cOOopa U OOpabOTKHM MEPBUYHON TEXHOJIOIMYECKOH
unpopmanuu, ACY, ACYTII, ¢ynkuun ACYTII;

TpaauLMOHHBIN U CTPYKTYpUPOBAaHHBIHN (CUCTEMHBIN) moaxo k noctpoenuto AYCTII;
[IpoGnema pacnpeneneHHOro coopa 1aHHbIX;

ITpoMBILLITIEHHBIE CETH, IPUYMHBI UX BOSHUKHOBEHMS U CTAaHNAPTHI;

. OTKpI)ITLIe " 3aKPBITBIC CUCTCMBI, OTKPLITHIC MAaruCTpaJdbHO-MOAYJIbHBIC CUCTEMBI 1 UX

CTPYKTYpa;

. Yropasmsiromass 9BM, 0coO0eHHOCTH HCIIONB30BaHUSI M OTJIMYHS OT TEPCOHATBHBIX

OBM;

. UT nepenaun nanubix, cereBbie TexHonoruu; UT xpanenus nanasix, CYBJI, ocHOBBI;

Yucnoas, HeurclioBasi 00pab0TKa IaHHBIX, paboTa B peKMME peaJbHOTO0 BPEMEHHU;
UT o6pabotku TekcroBoi uHpopmarmu, UT oOpaborku mHPOpMaruy TabIMYHOTO
TUMA (TEKCTOBBIE U TAOJIWYHBIC MPOIECCOPHI);

Kopnoparusabie HHPOPMAIIMOHHBIE CUCTEMBI, 00JIACTh MPUMEHEHHS U UCTIONB30BaAHUS;
OCHOBHBIE TPUHLIMIBI U MOJIOkKEHUS MeToAoJIoruu MRP;

OCHOBHbIE TPUHIUIBI U 1T010KeHus Metogosioru MRP II;

OcHOBHBIE TPUHLUIBI U TOJI0keHUs meToaosioruu ERP u ERP II;

19. Menkue (okanbHble), cpeanue u kpynasie KUC;
20. ®uHaHCOBO-yIPaBICHYECKUE U MPOU3BOACTBEHHBIE KOPIIOPATUBHBIE CUCTEMBI



7 OneHOYHBbIE CPEICTBA AJIfl MPOBEIeHUS MPOMEKYTOYHOI aTTeCTAIMHU

a) Ilnannpyembie pe3yabTaThl 00y4eHHsSI M OLICHOYHbIE CPeACTBA VISl NPOBeICHUS POMEKYTOYHOMH ATTeCTAllUM:

CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsie pe3yabTaThl 00yUeHUs

OneHouHBIE CpeicTBA

[TIK-1: Crioco0OeH BBIMOIHITH TEXHOJIOTMYECKHE ONepalliy 10 MOJyUYEeHUI0 METaLTypruuecKoi NpoayKIINH, ee fanbHeliei oopadoTke

1.1 OcymectBusier

TEXHOJIOTHYECCKHUE
onepanun 10
MOy YCHUIO
METaJUTy pruuecKou
POy KIIUH, ee
nanbHenIen
00paboTke

OCHOBBI UH(pOpMaTU3aLUU Ha
METAIUTYPru4eCKuX MPEANPUATHSIX;
OCHOBBI [IOCTPOEHUE
MH(}OPMalMOHHO-aBTOMATU3UPOBAHHBIX

CHCTE€M; OCHOBBI  (DYHKIIMOHHUPOBAHUS
KOpPIIOPATUBHBIX MH(OPMaLIMOHHBIX

CHUCTEM YIIPABJICHUA.

— Ilepedens BOpocoB

—  Hudopmanus. Onpenenenne. CUrHaibl U JaHHBIE.

— CaoiicTBa nH(pOpMAINK ¥ KX OCOOCHHOCTH.

— Omnepanuu ¢ JaHHBIMHU U UX OIUCAHUE.

— Huadopmarnka n kuOEepHETHKA OTIPECIICHUS M 00JIACTh IEATEITHHOCTH.

— IIpenmer nHPOPMATUKU 1 OCHOBHBIC HANIPABJICHUS Pa3BUTHSI.

— VYmpaBieHue B aBTOMaTH3UPOBaHHAs HH()OPMAIIMOHHASL CHCTEMa, BUIbI TAKUX CUCTEM.
— UT xpanenus nannbix, CYBJl, OCHOBBI.

— IlpaBuna moaroToBKH ampuOpHON HMH(GOpPMAIMU JJsl OPTaHU3ALUH CTPYKTYPHI Oa3bl
JAHHBIX TEXHOJIOTUYECKOTO IMpoIiecca (PeKUMOB).

—  Pemsiumonnas Mozens mocTpoeHust 6a3bl JaHHBIX.

IIK-5: CmocobeH MpoBOIUTh aHAIHM3 TEXHOJOTHMH B METAJLIYPIHd

TCXHOJIOTUYCCKUMU ITapaMEeTpaMu

€CKOM TIPOM3BOJICTBE ¢ O0OOCHOBaHHEM J3(PGEKTHBHOCTA MPHHATHIX MeEp IO YIIPaBICHHIO

[IK-5.1:

[IpoBoaut undpoBoii aHAINU3 TEXHOJIOTUI
B METAUIyprM4€CKOM  NPOU3BOJICTBE,
WCIIOJIb3Ys IPUKJIAIHBIE TPOIPaMMBbI

3amaHusl Ha peuleHue 3ajad M3 NpoecCHOHATbHONH 0071acTH, KOMIUIEKCHBIE
3aJJaHus:
— CHopoekTupoBaTh CTPYKTYpy HHGOPMAIIMOHHON
IIPOU3BOACTBY MPOLYKIUH (110 BAPUAHTAM).
— Coznanue CcTpyKTypbl 0a3bl JaHHBIX U TEXHOJOTMYECKUX PEKUMOB COPTOBOI
npokatku. Co3faHue CTPYKTypbl 0a3bl JaHHBIX JJIs1 TEXHOJIOTMYECKUX PEXKHUMOB
JIMCTOBOU IPOKATKHU.
3anonHeHue 0a3bl JAHHBIX I TEXHOJOTMYECKUX PEXHMOB COPTOBOM IPOKATKU.
3anonHeHue 0a3bl JaHHBIX JJIs1 TEXHOJIOTHYECKUX PEKUMOB JIMCTOBOW MPOKATKH.

CHUCTEMBI IS 3aBoga IIo




0) Ilopsanoxk mpoBeleHUs] NMPOMEKYTOYHOH ATTECTALMH, NMOKA3aTeJM M KPHUTEPHH
OlLlCHMBAHUS:

Jlns mosydeHus: AOMycKa K 3K3aMeHy M0 OOydYaroIIuics JOJDKEH 3alUTUTh J1abopaTOpHBIE
palboThl U YCIEIIHO HamucaTh KOHTPOJIbHYIO paboTy, 00siafiaTh 3HAHUSMM IO BCEM BOIIPOCaM K
9K3aMEHY.

Kpurepuu oueHku (B COOTBETCTBHU C (POPMUPYEMBIMH KOMIIETEHIMSIMU M IUIAHUPYEMbBIMH
pe3ynbTrataMu o0yudeHus):

—Ha OLEHKY «OTIMYHO» — 00y4aroLuiics 10JKEH N0Ka3aTh BBICOKUI YPOBEHb
3HAHUM He TOJBKO Ha YpOBHE BOCIPOM3BEACHUS U OO0BSICHEHHs MHPOPMALUHU, HO U
MHTEJIJIEKTYyaJIbHbIE HAaBBIKM PEIIEHUs MPOoOJIeM U 3aJad, HAXOXACHUS YHUKAJIbHBIX
OTBETOB K IMpobieMaM, OLEHKM M BBIHECEHUS KPUTHUECKUX CYXKACHUM;
IPOJEMOHCTPUPOBATh 3HAaHHWE W IIOHMMaHUWE 3aKOHOB JHUCUUIUIMHBI, YyMEHHUE
OINIEpUPOBATH ATUMH 3HAHUAMU B MPO(PECCUOHANBHOM JesITEbHOCTH;

—Ha OLIEHKY «XOpOIIO0» — 00yYaIONIMNACs TOJKEH MOKa3aTh 3HAHUS HE TOJIBKO
Ha YPOBHE BOCIIPOM3BENICHHS M OOBSICHEHHsS MH()OpMAIUKN, HO ¥ MHTEIUICKTYyaJIbHbIC
HaBBIKM PELIeHUs MPoOJIeM U 33a4, HaX0XKICHUS YHUKAJIbHBIX OTBETOB K MpoliieMawm;

—Ha OIICHKY «Y/IOBJIETBOPUTEIHHO» — 00yYaIOUIHICs JOIDKEH MOKa3aTh 3HAHUS
Ha ypOBHE BOCIPOM3BEAECHUS U 00BsCHEHNSI MH(DOPMALH, UHTEIIEKTyaJIbHbIE HABBIKU
pelIeHns IPOCThIX 3a7ay;

—Ha OLIEHKY «HEYJOBJETBOpUTENbHO» (2 ©Oamia) — oOyvaromuiics
JEMOHCTpUpYeT 3HaHuig He Oonee 20% TeopeTHYecKoro Marepuana, JOMyCKaeT
CYILIIECTBEHHBIE OLIMOKM, HE MOXET IMOKa3aTh WHTEJUIEKTyalbHbIE HABBIKM PEIICHUS
HPOCTHIX 33734

—Ha OIICHKY «HEYAOBJIETBOPUTENbHO» (1 6ammn) — oOydaromuiics HEe MOXKET
MOKa3aTh 3HAHUS HAa YPOBHE BOCIPOM3BEACHUS 1 00BSICHEHUS HH(POPMAITUH, HE MOKET
NI0Ka3aTh MHTEJUIEKTyallbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



