[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[ata nognucanus: 18.12.2024 15:01:25

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MUWHOBPHAYKU POCCUN
(benepanbHOE TOCYAAPCTBEHHOE OOIPKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BbICLIETO OOpPa30BaHUs
«Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOIOTUYECKHIA HHCTUTYT
(TEXHMYECKHUI YHUBEPCUTET)»

YTBEPXIAIO

[TpopekTop no yueOHOMI

¥ METOJMYECKO paboTte

b.B. IlexapeBckuii

«27» nexabps 2021 r.

Padouasi nporpaMMa JUCIHHILIMHBI
Ma[[II/IHLI H aBTOMAaTbI l'[pOI/l3BOI[CTB 3HepFOHaCLIIIIeHHI)IX MaTepI/IaJIOB

CrnenuanbHOCTD
18.05.01 Xumn4eckasi TEXHOJIOTUA IHEPTrOHACHIIIEHHBIX MATEPUAJIOB U M31eTUil
Crenuanusanus
05 — ABTOMaTH3HMPOBaHHOE NMPOU3BOJACTBO XUMHUYECKHUX MPeINPUSITHI
Kanuduxarus

HNuxenep

dopma o0yueHus

Ounas

DaKynbTET HHIKEHEPHO-TEXHOJIOIHYEeCKUI

Kadenpa xmmMu4yeckoi IHepreTuku

Cankr-IlerepOypr
2021



JIMCT COI'VTIACOBAHUA

YueHoe 3BaHUE,

JIOMKHOCTH pa3paboTIYHKa [Moanuce
(dbaMuIus, WHUIUAIBI

JlomieHT nouent, Hezamaes H.A.

Pabouas nporpamma nucuuiinHbl «MaliuHbl 1 aBTOMAThI IPOU3BOJICTB SHEPIOHACKIILIEHHBIX
MaTepHajoBy» 00CYX/eHa Ha 3aceJaHiH Kadeapbl XUMHUUECKON IHEPTEeTHKH

npotokoi oT «20» 10 2021 Ne 1
3aBenyrommii kKageapoit A.C. Mazyp

OnobpeHo yueOHO-METOAMYECKOH KOMUCCUEH HHKEHEPHO-TEXHOIOTHIECKOTO (PaKyIbTeTa
MPOTOKOI OT «23» 12 2021 Ne 4

[Tpencenarens A.Il Cycna
COI''TACOBAHO
PykoBouTens HanpaBiieHUs TOATOTOBKU T.B. YkpanHuesa

«XUMHUYECKas TEXHOJIOTHUS
OHCPIroOHACBIICHHBIX MAaTCPHUAJIOB U

U3JICIINI

Hupekrop OubInoTexu T.H. CrapocteHko
HavansHuk Merogu4eckoro oraena M.3. TpyxanuBuu
y4eOHO-METOJUUECKOT0 YIPaBICHUS

Haganeauk C.H. Jleaucenko

yqe6HO'MCTO,Z[I/I‘{CCKOFO YIpaBJICHUA




OriaBjaenue
1 Tlepeuens mIaHUPYEMBIX PE3YyIbTATOB OOYUCHHS IO TUCITUTIIINHE, COOTHECEHHBIX C

TUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHUST 00PA30BATEIEHOM MPOTPAMMBL. ......vviervieereanreesieeaneeeseneennes 4
2 MecTo JUCHUIUIMHBI B CTPYKTYPE 00pa30BATEIBHON IIPOTPAMMBL.....c.vviiurieirianriesiresreesineeneesenesnnes 5}
3 OOBEM HUCIIUIIIIIHDBL. « . . e e e vt e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e 6
4 COOCPIKAHUE JTACTIHATIITITHBI ....vveeutveeateeestseesteeessteaessseeessseeessbeeessbeeaasbeeeasbeeeasbeesabseeaanseeanbneeanneeannneeas 7
4.1 Pa3aenpl TUCIIUTITUHBL M BHIIBL BAHSITHI +1uueeierunseetssunsestssansessssnssssssansesssssnteesernteessronteessroneerson 7
4.2 3aHATUS JICKITAOHHOTO THIIA . ..evuueetrrunsesrsrusseesssusseesssunseessssnteesessteetersnteeternmeeterinte 8
4.3. 3aHATUSA CEMUHAPCKOTO THIIA ...vevviesreesereasreesineasseesessasseessesasseessesasneessessneessesssreessnsaneesresssneessneas 10
4.4 CaMOCTOATEIBHAS PAOOTA OOYTAOIITHXCS . .+ uveeuseenneeenseenneeanseenneeanaeenneeaneeenseenneennneans 11
5 Ilepedenp y4eOHO-METOAMUECKOTO O0ECTIEYSHUS JIsi CAMOCTOSITENILHON pabOThl 00yJaroIuXCs

18 (A1 (0100500 0105 & (PR 111
6 ®oH/ OLIEHOYHBIX CPEJICTB VISl TPOBEACHHS MPOMEKYTOUHON ATTECTAMH ...\ eeveenreennnannnsnn 11
7 IlepeyeHn yueOHBIX U3TaHHUI, HEOOXOIUMBIX JIJISI OCBOCHUS TUCTIUILIHAHDB .....vveevveieeivreenieeeeenees 112
8 IlepeueHb 2NMEKTPOHHBIX 00pPa30BATENBHBIX PECYPCOB, HEOOXOAMMBIX JIJIsI OCBOCHHSI TUCIIUTLIMHBI
.......................................................................................................................................................... 122
9 MeToauyeckue yKa3aHust JUisl 00yJarOIIUXCS IO OCBOCHUIO TUCITUTITMHBI ......vvervveanveerieeanreeninnss 122
10 Ilepeyenp HWH(POPMAIIMOHHBIX  TEXHOJOTHH, HCIOJB3YyeMBbIX TMpPH  OCYIIECTBICHUH
00pa3zoBaTebHOTO MpoIlecca MO JUCHUTLITNHE 13
11 MaTtepuanbHO-TEXHUYECKOE 00ECIIeYeHUE OCBOCHUS UCIUIUIMHBI B X0J1¢ Peallu3aIiiu
00PA30BATEIIBHOM IIPOTPAMMDBI .......vveureetreesreessreaneessreaseessseasneessne e seeasseeareeasneesmeeasreenneeanneenreeaneenneeas 13
12. OcoOGeHHOCTH OCBOCHUS TUCITUTUIMHBI MHBAIUIAMU U JTUIIAMU C OTPaHUYCHHBIMH
BO3MOMKHOCTSIME 3IIOPOBBSL. . ...tvteetutreeessssresesasssseeesasssseessasssesesasssseeesasssseeesansseeeeaanbeeeesannneeesannnneeesnnnes 14
TIPHITOIKEHIE NQ 1 ..ot r e nre e s e e nne e 15

K paboueil mporpamme AUCHUIUIUHBI



1 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHs] 1O [MCHUIIMHE, COOTHECEHHBLIX C IUIAHNPYEMBbIMH
pe3yjabTaTaM 0CBOCHUSA Oﬁpa3OBaTeﬂbHOﬁ nporpaMmmabl
B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOTrPaMMBbl CHIEIIMATUTETA 00YJAIOLIHICS JOIDKEH OBJIAICTh CICAYIOIMMHU PE3YyIbTaTaMi 00yYeHHS

10 JUCHUILINHE:

KO,I[ N HAUMCHOBAaHHC
KOMIICTCHIIMN

KO,I[ N HAMMCHOBAHUEC MHIUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

[LnaHupyemble pe3yIbTaThl 00yUeHHs
(meckpumTopbI)

IK- 4

CriocobeH KOHCTpYyHpOBATh
000pyI0BaHNE TTPOU3BOICTB
SHEPrOHACHIIIEHHBIX MATCPUAIIOB U
U3Ienni

nK-4.7

Bri6op MeTona aBTOMaTH3alUU
TEXHOJOTHYECKOI0 MpoLecca MpoOn3BOICTBA
PHEPTOHACHIIIEHHBIX MAaTEPUATIOB U U3JICIUN

3Harth:

-TEXHUYECKHE CpeJCTBAa aBTOMATH3allMUd  IPOU3BOJICTB
SHEPTrOHACHIICHHBIX MaTeprayioB (3H.6.2.1).

Ymern:

- aBTOMATHU3HPOBaTh TEXHOJOTHYECKHE MPOLECChl U
OCHOBHO€ 00OpYJIOBaHHUE IPOU3BOJCTB IHEPrOHACHIIIEHBIX
MaTepuainoB u uznenuii (¥.6.2.1).

Baagerb:  MeTogamMu aBTOMAaTH3AlMHM  TEXHOJIOTHYECKUX
MPOIIECCOB, Pa3padOTKH MAITUH-aBTOMATOB, aBTOMAaTHYECKHUX
JUHUN, POOOTOTEXHUYECKUX KOMIUIEKCOB ISl MPOU3BOJICTB
SHEPTOHACKHIIICHHBIX MaTepHalIoB U nu3aenuii (B.6.2.1)




2 MecTo ITUCHUILIMHBI B CTPYKTYpe 00pa30BaTebHONH MPOrpaMMbl

JlMcuMIuIMHA OTHOCHTCS K JUCHUIUTMHAM gactd, (HOpPMUPYEMOH yYaCTHHKAMHU
oOpaszoBatenbHbIX OTHOIICHUN aucuuiuinH cnenuaiu3anud (b1.B.10.09) u usydaercs na 5
kypce B 9 nl0 cemectpe.

B wMerogmdeckoM miaHe JUCHMIUIAHA OMHPACTCS HA JJIEMEHTH KOMIICTCHIIHA,
cOpMHUpOBAaHHBIC MPH W3YYCHHH IUCHHMIUIMH «BBeneHHe B XHMHUYECKYI TEXHOJIOTHIO
OHEPrOHACHIIEHHBIX MaTepuaioBy, «COBPEeMEHHBIE METO/bI pacdyeTa MallMH U anmnapaTtoB» U
«KoHcTpynpoBanue u pacuer o0OpyaoBaHHUsI OTpaciuy». llodydeHHbIE B Ipolecce H3y4eHHs
JUCIUIUIMHBL 3HAHUS, YMEHUS M HAaBBIKM MOTYT OBITh HCIIOJIB30BAHBI IMPU TPOXOKICHUU
NPOM3BOJICTBEHHON MPAKTUKH, a TAK)XE€ NpPU BBHIOJHCHUU BBIMTYCKHOW KBaJTU(PUKAIIMOHHON
paboTHI.



3 O0beM TUCHHUILTHHBI

Bun yueOHOM padoOTHI Beero,
v p 3E/akaneM. gacoB
OO0mas Tpy10eMKOCTh THCIUILTHHBI 5/ 180
(3a4ETHBIX EAUHUIY aKaIEMUYECKHX YaCOB)

KonrakTHas padora ¢ npenogaBaresiem: 118
3aHATHUS JCKIIMOHHOTO THIIA 54
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 54

CEMHUHAaphbl, IPAKTUUECKHUE 3aHATUSA (B TOM YMCIIE MTPaKTUUYECKast 54(8)

MOATOTOBKA)

nabopatopHbie pabOTHI (B TOM YHCIIE TPAKTHYECKAS -

MOATOTOBKA)

KypcoBoe npoektupoBanue (KP wnu KII) -
KCP 10
Jpyrue BUIbl KOHTAKTHON paboThI -

CamocrosiTesibHas padoTa 35

®opma Tekyuiero koutpoas (Kp, pedepar, PI'P, acce)

PacuérHoe 3amanue

®opma npomexytrouHnoii arrecranuu (KP, KII , 3auer, sx3amen)

Jx3amen/27




4 Conep:xanue IUCHUATIIAHBI

4.1 Pa3gensl AUCHUIIINHLI U BUABI 3aHIATUH
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1. | Brenenue. MamMHbI-aBTOMATHI U 2 10 [1K-4 [1K-4.7
aBTOMATUYECKUE JINHUU
XUMHUYECKHUX IPOU3BOJCTB.
2. | I'mapaBinyecKue MpeccoBbIe 10 30 [1K-4 [1K-4.7
yctaHOBKH. KoHCTpyKIIMH.
3. | ABTOMaTH4eCKHe JTUHUU. THTIBL. 10 15 [1K-4 [K-4.7
OO6nacTh NpUMEHEHHUS.
4. | byHkepa, muTaTeH, 03aTOPHI, 6 5 [1K-4 [K-4.7
TPaHCIOPTUPYIOINE YCTPOUCTBA.
5. | IlpoekTpoBaHne aBTOMATUYECKUX 8 5 [1K-4 [1K-4.7
nuHui. Kunematuueckue cxemsl.
6. | ABTOMaTHUYECKHE POTOPHBIE 4 [1K-4 [K-4.7
JIMHUH.
7. | PoTopHbIe MaInHBI-aBTOMATHI 10 24 [1K-4 IK-4.7
8. | PemoHT 000pyn0OBaHHS. 4 [1K-4 1K-4.7




4.2 3aHATHs JIEKIIMOHHOTO THUIIA

Ne
paszmena

HaumeHnoBaHue TeMbl
U KpaTKO€ COJIEP>)KaHNE 3aHATUS

O0nemM,
aKaj.
4achl

NuanoBanuonuas
dbopma

Beengenne. Mamuabl-aBTOMAaThl U
JUHUW XUMHUYECKUX TIPOU3BOJICTB.
OcHoBHbIe ompexaenenus u moHsATHa. Kinaccudukanums
MAallMH ¥ TEXHOJOTMYECKUX TMpOIeccoB. MainunHa,
MOJIyaBTOMaT, MallldHa-aBTOMaT. ABTOMaTHYECKAS
muaus. Kimaccudukarnusi TEXHOJIOTHYECKUX TPOIIECCOB
BO3JICUCTBUS Ha IIPEeIMET 0OpabOTKHU..

ABTOMAaTHU4YCCKHUEC

['unpaBinyecKkue NpeccoBbIE YCTAHOBKH.

KoHCcTpyKIMu ruipaBiInyeCcKuX BEpTUKAIbHBIX,
KOJIOHHBIX, PAMHBIX, 3TaKHBIX [IPECCOB. Y IIPABIICHUE
npeccoMm. [IpuBon nmpecca HHAUBUAYAIbHBINA U
rpymnmoBoi. HacoCHO-akKyMyJIATOPHBIE CTAHIIMM UX
Ha3zHaueHue u obopynoBaHue. Pacuer paMHBIX CTaHMH.
Pacuer xonoHHBIX cTaHuH. PacueT konoHH. Omnpenenenue
HE00XO0/IMMOT0 yCUIIMS IPECCOBAHUS U YCUIIHS,
pa3BuBaeMoro npeccom. CxeMbl aBTOMaTU3UPOBaHHbIX
IIPECCOBBIX YCTAHOBOK.

10

ABromarnyeckue TuHUM. Tunbl. O61acTb IPUMEHEHUS.
IIpuBogHBIE  YCTAHOBKM  aBTOMAaroB  MexaHW3MBI
IIPEPBIBUCTOTO JBUKCHUS. Kunemarnyeckas
XapaKTEPUCTUK KYJIa4KOBBIX MEXaHM3MOB. ManpTuiickue
MEXAaHM3MBl. 3aKOHBl JBMWKeHuUsA. Pacuer pasmepa
3BeHbeB. Hemnonnble 3yOuaThle Kojeca. XparnoBoi
MexaHu3M. Hanpasmsromue MexaHu3Mmbl. MeXaHU3MBI C
peryaupyeMsiM XOJIOM. Komnencupyromue nu
YpaBHUTEIbHBIE  MEXAaHU3Mbl U TNPHCIOCOOJICHMS.
[IpenoxpaHuTENbHBIE MEXaHU3MBI U YCTPOMCTBA.

10

bynkepa, nurarenu,
YCTPOMCTBA.
[Tutarenmu, MarasuHbl, OyHKEpHBIE  YCTPOMCTBA.
TpaHcIIOpTHBIE YCTpONCTBA aBTOMATUYECKUX JIMHHUU.
Ckarsl. Cxnu3bl. [[TaroBsie TPaHCHOPTEPHI.
I'mpporonkarenu. LlenHble TpaHCHOPTEPBL. Y CTPOMCTBO
BUOpOOyHKEpa.

J103aTOPBl, TPAaHCHOPTUPYIOLIHE

TexHonornuecKku poTop, KOHCTPYKIMsL, OCHOBHbBIE
anemMeHThl. CXxema TUIIOBOW POTOPHOM MamnHbL. Pacyer
MIPOU3BOAUTEIBHOCTA POTOPHOU MalIMHbI. Pacuer
MOUIHOCTH MPUBOJIa. ABTOMaTUYECKUE POTOPHBIEC TUHHH.
Cxema poTOpHO TMHUU ISl BBITIOJTHEHUS psiaa
0HO(Da3HBIX TEXHOJIOTHYECKUX orneparuii. KoMriekcHo-
ABTOMAaTU3UPOBAHHOE ITPOU3BOJICTBO HA OCHOBE
POTOPHBIX JTUHUM.




O0newM,

Ne HaumenoBanue TeMbl aKan WNuaHoBanunoHHas
pasnena U KPaTKOE COJICPKAHUE 3aAHITHUS ) dbopma
4achl

6 |ABTOMaTHUYECKHE POTOPHBIC IMHUH. 4
OcCHOBHBIE 3Tanmbl IPOECKTUPOBAHUS AaBTOMATOB M
ABTOMATUYECKUX JMHUK. TUIIBI aBTOMAaTUYECKUX JIMHUM.
O6acTu NpUMeHEeHusl.

7  |PoTOpHBIC MAIIMHBI-AaBTOMATHI 10
KommnonoBka wuHCTpyMeHTanpbHOro Oinokpa. Cxema
TUIIOBOM pOTOpHOM MAIIIWHBI. Pacuer
MPOU3BOAUTENBHOCTA  POTOPHOM  MamuHbl.  Pacuer
MOIIIHOCTH NPHUBOJIa. ABTOMAaTHYECKUE POTOPHBIEC JIMHUHU.
Cxema pOTOpHOM JUHUM JUIs  BBIOJIHEHHS  psija
oHO(a3HBIX TEXHOJOTHYEeCKUX orneparuii. KomriekcHo-
aBTOMAaTHU3UPOBAHHOE  IPOU3BOJCTBO  HA  OCHOBE
POTOPHBIX JTUHUH.

8 |PemonT 060pymoBaHUS. 4

VYcnosus u TpeOoBaHUs K 000pYAOBaHUIO NEPE HAYAIOM
ero pemoHTa. KOHTpoibp M ucmbITaHHE 000OpPYIOBaHUS
nocie pemoHTa. [ImaHupoBaHuEe PEMOHTOB, COCTABJIICHHE
rpaguKoB. HucTpykTax PEMOHTHBIX Opwura.
TpeboBanust TeXHUKH O€30MACHOCTH TIPU PEMOHTE
000pyOBaHUS.




4.3. 3aHATUS CEMUHAPCKOTO TUIIA

4.3.1. CemuHapbl, IpaKTUYECKHE 3aHATHUS

OO0neMm,
aKaj. yachl
Ne HaumeHnoBaHue TeMEBI ManoBanuonHas
B TOM YHCJIe
paznena U KpaTKoe CoJIep KaHue 3aHATUS Ha dbopma
BCEro
MPAKTUYECKYIO
MIOJITOTOBKY
2 |Pacuyer ycumusi, pa3BUBacMOTO 6 2
THJIPABIUYECKUM IIPECCOM.
Br16op u pacuer raex. 6
Pacuer ruappoumnunapa. 6
Pacuer yruioTHeHUs! THAPOLMIMHIPA 6
Pacyer Ha mpoYHOCTH (hITaHIIEBOTO 6 2
COCTUHEHUS
7 |Pacuer poropuoro mpecca. Onpenenenue| 6 2
CHJI TIPH NIEPBUYHOM IPECCOBAHHH.
Pacuer poropuoro mpecca. Onpenenenue| 6 2
CHJIBI  CONPOTUBJICHHS W  MOIIHOCTH
MIPUBO/JIA.
Ananus KOHCTPYKIUUI poTOpHBIX| 6
MIPECCOBBIX YCTAaHOBOK
Pacuér ManpTHIICKOTO MEXaHU3MAa 6
4.4 CamocrosiTenbHas paboTa 00yJaronuxcs
No
asena [Tepeuens BOMpoCoOB ISt O6mbewM, ®opma
P CaMOCTOSITEIILHOT'O U3yUEHHUS aKaj. 4achl KOHTPOJIS
JUCITUTIIAHBI
1 YerpoiicTBa 3arpy3ky U BBITPY3KH aBTOMAaTHYECKUX 15 YceTHBIN onpoc
JINHUM.
3 YcerpoiictBo  u pabota  4-X  KOJIOHHOTO 15 YcTHBIN onpoc
THJIPaBIMYECKOTO Mpecca.
4 KoMnoHoBKa TEXHOJIOTHYECKOTO POTOPA. 5
5 [ToarotroBka Kk peMOHTY 000pYyIOBaHUS 5 VYcrHbIl onpoc

10




5 Ilepeuenn Y4eOHO-MeTOAN4eCKOro o0ecneueHust JIAA
CaAMOCTOSITEIbHOM PadOTHI 00y4AIOIIUXCH 10 TUCHUILINHE

Meroauueckue yka3aHus sl 00y4aroIuXcs 10 OPraHu3alii CAMOCTOSITEIIbHOU PabOThI
10 JUCLUUIUIMHE, BKJIIOYas MEpPeYCHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYILIETO
KOHTPOJIA IO AUCHUILUIMHE H Tpe6OBaHI/ISI K HUX BBIIIOJHCHUIO PAasMCIICHLI B BHCKTpOHHOﬁ
UH(POPMALIMOHHO-00pa30BaTEIbHOM cpene CII6I' TU(TY) Ha caifre:
https://media.technolog.edu.ru

6 q)OHIl OIICHOYHBIX CpPEACTB NIJd MNPOBCACHUA HpOMeH(yTOqHOﬁ
arrecranmuun

[TpomexxyTouHas aTTecTanus 1Mo AUCUUILIMHE TPOBOIUTCS B BUJIE YK3aMEHa.

DK3aMeH TpelyCMaTpUBAIOT BBIOOPOYHYIO TPOBEPKY OCBOCHHS IPEIYCMOTPEHHBIX
9JIEMEHTOB KOMIIETCHIMI U KOMIUICKTYIOTCSI OHMJIeTaMU. BHIIET CONECPIKHUT JIBa TEOPETUUECKUX
BOIpOca (I IPOBEPKH 3HAHHMIA).

[Tpu mpoBeaeHUH 3K3aMEHA, CTYJCHT MOJydYaeT OWJICT ¢ BONPOCAMH U3 MEPEUHsl, BpeMs
MOJMOTOBKU CTYJI€HTa K YCTHOMY OTBETY - 10 45 MUH.

[Tpumep BapuaHTa OuIieTa Ha dK3aMEHE:

®@enepabHOE roCyJapcTBeHHOE 0I0KeTHOE 00pa3oBaTe/IbHOe YUpeKIeHUe BhICIIero 00pa3oBaHus
Cankr-IlerepOyprekuii rocy1apcTBeHHbIH TEXHOJIOTHYECKUI HHCTUTYT (TeXHUYeCKMit
YHHBEPCHTET)
Kadeapa xumuyeckoii 3HepreTuku
YI'CH 18.00.00 Xumudeckas u OHOTEXHOJIOTHS
CrneuunansHocTh: 18.05.01 Xumuueckas TEXHOIOTHS SHEPTOHACHIIIEHHBIX MATEPHATIOB
Crenuanusanys: TeXHOIOrHsA SHEPTOHACHIIIEHHBIX MAaTEPHUAIOB U U3AETUI

buner Ne 1
1. HacocHO-akKyMyJISITOpHbBIE CTAHLIMM UX Ha3HAYEHUE U 000PYAOBaHUE.
2. OmnpenienieHne yCHIUs IPECCOBAHUS THAPABINYECKOT0 Mpecca
Mara:
3aB. kageapoil XMMUYECKON SHEPTreTUKH A.C. Mazyp

@DOHJ OLIEHOYHBIX CPEJCTB MO JUCIHUILIMHE TpeacTasiieH B [Ipunoxxenun Ne 1
Pe3ynbraThl 0OCBOCHHS NTUCLUMILUIMHBI CYUTAKOTCSA JOCTUTHYTBIMHU, €CIIU JJI BCEX
3JIEMEHTOB KOMIIETEHIIUH TOCTUTHYT IIOPOTOBBIN YPOBEHb OCBOCHHUS KOMIIETECHIIMY Ha
JAHHOM 3Tarle — OLICHKA «YJOBJIETBOPUTEIBLHOY.

7/ TIlepeyeHb Yy4eOHBIX W3IaHUI, HEOOXOAUMBIX JJf1 OCBOEHHS

JAUCIHHUIIIITUHBI

a) nmeyaTHble U3IaAHMS:
1. MamuHsl 1 annapatbl XUMUYECKHX IMPOU3BOJCTB. Y4eOHOE oco0ue I BY30B I10
CIENMAJIBbHOCTH "MallMHbI M annaparsl XUMUYECKUX IPOU3BOICTB" HAIIPaBIEHUS MTOATOTOBKH
"DHepro- u pecypcocOeperaronue mporecchl B XAMUYECKONH TEXHOIOTHH, HEPTEXUMUU U
ouorexnonorun" / A. C. Tumonun, b. I'. bannun, B. f. bopmes u ap.; mox pexn. A. C.
Tumonuna. - Kanyra: Uza-so H. @. Boukapesoii, 2008. - 871 c.- ISBN 978-5-89552-227-1

0) 3J1eKTPOHHBbIE y4eOHbIC H3JAHMA:

11


https://media.technolog.edu.ru/

1. 306nuH, B.B., MammHbeI-aBTOMaThl XUMHYECKUX MPOU3BOICTB: yueOHOe mocobue / B.B.
3060nuH, H.A Hezamaes — CI16.:CIIOI' TU (TY), Kadenpa mammms 1 annmapatoB XUMHYECKUX
npousBoacTB. — Cankr-IlerepOypr. 2014. -49 c.

2. 300nmH, B.B. MeTonpl ontumu3anuu npu npoektupoBanun: [Ipaktukym / B.B. 300HuH,
A.H. Bepurun, H.A. Hezamaes — CIIOI TU(TVY), Kadeapa mamma u anmapatoB XUuMHYECKUX
npou3BoAcTB. — Cankr-IleTtepOypr. 2016. - 94 c.

8 IlepeyeHb 3JIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, HEOOXOAUMBIX
JIJIl OCBOCHUSA TUCIHUILINHBI

YueOHbIi TJ1aH, PIT/ u y4e0HO-METOIMUECKUE MaTepUaIbl:
http://media.technolog.edu.ru

DOBbC «Jlanpy». IlpuHamne:KkHOCTH-CTOpOHHsS. Axapec caiita — http://e.lanbook.com
HaumenoBanue opranmzamuu — OOO «M3gatensctBo «Jlanby. Jlorosop Ne 04(40)12 ot
29.10.2012r.

CrnpaBouHo-nouckoBas cuctema «Koncynbrant-Ilntocy. [IpuHaanexHOCTh — CTOPOHHSISL.
Kontpakr No 04(49)12 ot 31.12.2012r. mo oka3aHuio UHGOPMAIMOHHBIX YCIYT C
UCTIOJIb30BaHueEM 3Kk3eMIUIIpoB CriennanbHbX BeimyckoB Cuctem KoncyneranT [lroc.

OBC «HayuHo-anekrponnas 6ubimoreka eLibrary.ru». ITpuHamieKHOCTh — CTOPOHHSISL.
Anpec caiita — http://elibrary.ru Haumenosanue opranuszaimu — OO0 PYHDB. [JoroBop Ne SU-
18-02/2013-2 ot 18.02.2013r. Ha OKa3aHKe yCIyT IO MPEIOCTABICHHUIO AOCTYNA K M3JIaHUSIM B
JJICKTPOHHOM BHUJIC.

http://guide.aonb.ru/library.html [TyTeBonuTens no pecypcam MutepHer.

9 Meroguvyeckue YKa3aHus s OOY4YalOUIUXCH 10 OCBOCHHUIO
TUCHMILTHHBI

Bce Bumpl 3aHATMH 10 guciMIiUiiHE «MalIMHBI W aBTOMAThl  MPOW3BOCTB
SHEPTrOHACHINIEHHBIX MaTEPHAIOB» MPOBOIATCS B COOTBETCTBHHM C TPEOOBAHUSAMH CIIEIYIOIIHX
CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Bunsl yuebnbix 3ansatuil. Jlekuus. OOuue
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VK/IB. Bunel yueOHbix 3aHsaTHil. CeMHHapbl H
npakTHueckue 3ansaTus. O0mmue TpedoBaHMsI K OpraHu3aliy U MPOBEACHHUIO.

CTII CIIGI'TU 048-2009. KC YKBJ/. Bunbel yueOnbix 3anstuil. CamocTosiTenbHas
rIaHupyemMas pabora cryneHtoB. OO01ue TpeOoBaHUs K OpraHU3alluy U MPOBEACHUIO.

CTII CIIoI'TH 016-2015. KC YKB/I. ITopsinok nmpoBeaeHus 3a4€TOB U HK3aMEHOB.

HJ’IaHI/IpOBaHI/Ie BpPEMCHU, HCO6X0)II/IMOFO Ha HU3Y4YCHHC }laHHOﬁ JUCHOUIIIMHBI, JIy4IIe
BCEr0 OCYIIECTBISATh HAa BECh CEMECTP, NPENyCMaTpuBas IPHU HTOM DPETYJISIPHOE IOBTOPEHUE
MIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMH MPABWIBHOW OpraHM3aluu y4eOHOro Iporecca Ui CTYACHTOB
SABJISICTCA:

IUTAHOBOCTh B OpraHU3alUU Y4eOHOH paboThI;

CEPbE3HOE OTHOIICHUE K U3YYCHUIO MaTEpPHAIa;

IIOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHaTHs CTYAEHT JOJKEH NPUXOIUTh, UMES 3HAHHS 10 YK€ U3YYEHHOMY MaTepuainy.
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http://media.technolog.edu.ru/
http://e.lanbook.com/
http://elibrary.ru/

10 IlepeyeHb HWH(MPOPMANMOHHBIX TEXHOJIOTHH, HCIOJb3yeMbIX TMPH
OCYLIEeCTBJICHHH 00pa30BaTEeIbLHOI0 MPOLECcCa M0 JUCHHUILINHE

10.1 UudopManuoHHBIE TEXHOJIOTHHU

B yLI€6HOM mponecce 110 HaHHOﬁ JAUCHUIIIMHE MPEAYCMOTPECHO HCIIOJIb30BAaHUC

UH(POPMALIMOHHBIX TEXHOJIOTHUH:

YTEHHUE JICKIIUNA C UCTIOJIb30BAHUEM CIIal1-IPE3EHTALIN;
B3auMoJieiicTBHe ¢ oOydaromumucs nocpeactsom SMOC.

10.2 IIporpamMHOe obecnieueHue
Microsoft Office (Microsoft Excel); Mathcad/

10.3 ba3sl 1aHHBIX 1 UHGOPMAIMOHHBIE CIIPABOYHBIC CUCTEMBI
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy.

baza nannsix xxypnanos PUHLI.

11 MartepuajibHO-TeXHUYECKOE ofecreyeHue OCBOEHHUsI TUCHHUIJIMHBI B
X0/1e peasn3aluu 00pa3oBaTeIbHOIl MPOrpaMMbl

Jlekuuonnpie kadunernl 190013, r. CaHkT-
[etepOypr, MOCKOBCKUH MPOCTIEKT, 1. 24-
26/49, mur. E.

Cnenmnanmu3upoBanHas Mebenb (20 mocajouHbIX MECT),
JI0CKa, IPOEKTOP, SKpaH, yueOHO-HaTJIAIHbIE TOCOOHS

Komnbrorepuprii kaace: 90013, r. Cankr-
[lerepOypr, MockoBCKHIA TPOCIEKT, 1. 24 -
26/49, mwmr. E. mnomemenue 19-H,
(BTOpO¥ 3Taxk) aynutropuu 4, 13

KommbrotepHsiit kitace: O60pynoBaHHEe KOMITBIOTEPHOTO
kiacca: JlocTym 1Mo JTOKaJdbHOM CeTH K eIHHON WHPOPMAIMOHHON
cucreme, caitry oudmmorexu CIIOGI TU(TY) ¢ cucremoit
JIEKTPOHHOTO MTONCKA, JIEKTPOHHBIMHU OMOINOTEKaMH, TOCTYI K
caiity «Pocnatenta», "Poccrara", "Poctexnanzopa", Internet.
IIporpammuoe ob6ecnieuenne: OC WINDOWS, OPEN OFFICE,
ABTOpCKOE IIPOrpaMMHOe 00ecTIedeHne I pacyeTa 30H ACHCTBUSL
nopaxaromux ¢paxropos, puckos, Matcad, TOKCH, FireCat,
COVT, Oxpana tpynaa (1C IIpennpusrue), [IponsBoacTBeHHas
6e3omacHocTs (1C Ipeanpustue)

Oo6yuarommecs JIOB3 obecnieunBatores pecypcamu DbC
(3MeKTPOHHO-OMOIHOTEYHASI CUCTEMA).

TTomemenus 1A NPAKTHYECKUX "
nagoparopueix 3anstuii: 90013, r. CaHkr-
[etepOypr, MockoBckHii TIPOCIIEKT, 1. 24 -
26/49, mwmr. E. mnomemenue 19-H,
(BTOpO¥ YTak) aynuropuu 4, 13

CriernanusupoBanHas Medenb (20 mocagouHbIX MECT),
J1a00paToOpHOE 000PYIOBAHHE.

IloMemenus A caMOCTOATENbHONH PadoThI:
190013, T. Cankr-IletepOypr,
MOCKOBCKHH MPOCHEKT, 1. 24 -26/49, nuT.
E. nomemenue 19-H, (BTopoii 3Tax)
ayautopun 4, 13

VY4yebHble ayTUTOpPUM AJIS NMPOBEACHMS TPYIIOBBIX U
WHAUWBUAYAJIbHBIX KOHCYHBT&HHﬁ, TCKYLIECTO KOHTPOJIA
U TPOMEXYTOYHOM arrectauuu. Jlocka, mpoeKTop,
9KpaH, yueOHO-HarJIsJHbIe TOCOOHS

12. Oco0eHHOCTH OCBOCHHMS AMCHHUILIMHBI HHBAJIMIAMH U JHIAMH C

OrpaHM4Y¢HHBbIMHA BO3MOKHOCTHMHU 310POBbAI.
JUis WHBaNMIOB M JIMI C OrPAHUYCHHBIMH BO3MOKHOCTSIMH y4YeOHBIE IpOLIECC
OCYILECTBIISIETCSI B COOTBETCTBUM ¢ [losnokeHnem o0 opraHM3anuu y4eOHOro Iporecca s
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0o0y4YeHHs] MHBAJIUAOB U JIMI C OTPAaHMYCHHBIMH BO3MOXXHOCTAMHU 310poBbsi CIIGI TU(TY),
YTBEPKIECHHBIM pekTopom 28.08.2014.
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[Ipunoxenne Ne 1

K pabodeii mporpaMMe JUCIUILTAHBI

@oHI OLIEHOYHBIX CpeacrTs

AJIs IPOBeJeHUs MPOMEKYTOUYHOM aTTeCTAlMH MO

AUCHUIIJIHMHE « MamuHbBI 1 ABTOMATBI NMPOU3BOJACTB 3HEPIroHACHIIICHHBIX

MAaTepHaJioB»
1 Ilepeyenb KoMneTeHIMIA ¥ 3TAanOB X GOPMUPOBAHMS
HNupexe
A ConeprxaHue Oran GpopMupoBaHUS
KOMIICTCHIIU N
K-4 Cnoco0eH KOHCTpyHpOBaTh O00OpPYIOBaHHE MPOU3BOJCTB MIPOMEKYTOYHBIH

SHCPTOHACBIIICHHBIX MAaTCPHUAJIOB U I/ISI[CJII/Iﬁ
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2. Iloka3aTesin M KPUTEPUH OLIEHMBAHMA KOMIETEHIMII HA Pa3JIMYHBIX 3Tanax uxX (pOpMHUPOBAHNS, IIKAJIA OLlEHUBAHUA

Konu VpoBHH cHOPMHUPOBAHHOCTH
HAHMCHOBATHE [Mokazarenu chopMUPOBAHHOCTH Kpurepuit (omicaHue BHPaXEHHOCTH AECKPUNITOPOB)
HWHJIHUKaTopa
OCTIKEHNS (IeCKpHITOpBI) OLICHUBAaHUs «YIOBIIETBOPUTEIBLHO» «XOpOoLIOo» «OTJIIMIHO»
KOMIIETCHIAK (TOpOTrOoBBIif) (cpenHmii) (BBICOKHIA)
MK-4.7 Iepeuncisier TexHuyeckue cpencrsa | Ilpasmwibabie oTBeTHI | Ilepeuncnser OcHOBHBIE | 3HAaeT 00OPYAOBAHME, Ilepeuncaser ocHOBHOE
BbI60p METO/Ia | ABTOMATU3aLMK IPOU3BOICTB Ha Borpocsl Ne 1 -10 | sneMeHTBI KOHCTPYKLMH | mpHMeHsieMoe JUIs ONydeHnst | 000py/oBaHue ¢
ABTOMATH3ALIMH SHEPrOHACHIIICHHBIX MATEPHATOB K 9K3aMEHY NPUMEHSEMOT0 W3IENUiH 13 KOHKPETHBIMH PEKHUMaMHU
(31.6.2.1) 000pyoBaHus JHEPTOHACHIILIEHHBIX paboThI
TCXHOJIOIN4YECKO MaTepHaoB
ro mpormnecca TIPOBOUT 3JIeMEHThI IpaBuIILHEIE OTBETHl | YMEET COCTABIATH 3HaeT MeTo/ pacueTa MamuH U | [IpuMeHseT MeTo pacyeTa
IIPONU3BOJICTBA ABTOMATH3AIMH TEXHOJOTHYESCKIX Ha Bompockl Ne 11-18 | pacyetHyro cxemy aBTOMATOB MPUMEHHUTEIHHO K MIPUMEHHUTETHHO K
SHEPrOHACHIIICH | POLECCOB H OCHOBHOTO K 9K3aMCHY, KOHCTPYKIIUH KOHKPETHOMY 000pYIOBaHHUIO KOHCTPYKIIHH C 33TaHHBIMH

HBIX MATEPHAIOB | 0OOPYIOBaHNs IPOH3BO/ICTE pexKiMaM ero paboTsi

W M31emit 3Hepr013ac1>1meHI>Ix MaTepHalioB U
maenuii (V.6.2.1).

BJIaHQET MeTOAAaMM aBTOMATHU3aAIllNN HpaBI/IHbHBIe OTBCThI HepeqncnﬂeT OCHOBHBIC 3HaeT, KaK IJIaHupOBaTh HpaBI/IHLHO pacCUYUTHIBACT
TEXHOJOTHYECKHX MPOIIECCOB, Ha Bonpockl Ne 19-34 | omepauuu pemonra PEMOHT U COCTABIATH rpaduK XapaKTEPUCTHKH

K 5K3aMEHY, pabor. 000pyIOBaHUS C  yYETOM
TEXHOJIOT'MYECKOI'0 peKuMa

pa3pabOTKU MallUiH-aBTOMATOB,
ABTOMATHYECKUX JIMHUM,
POOOTOTEXHUYECKHIX KOMILIIEKCOB JIIsI
MTPOM3BOCTB YHEPTOHACHIIICHHBIX
MartepuanoB u u3nenui (B.6.2.1)
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3. TunoBble KOHTPOJIbHBIEC 32JaHNUS 1JIS1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH
3.1 Bonipocel 1151 oieHKH ¢(hpopMHUPOBAHHOCTH JieMeHTOB kKommneTrenuuun IMK-4:
1. OcHoBHble onpeneneHus. HaznaueHne MalmH-aBTOMAaTOB.
2.I'uppaBnrueckue npeccoBble yCTaHOBKU. CpaBHEHUE ¢ MEXaHMUECKUMHU ITPECCOBBIMU
YCTaHOBKAMHU.
3.Knaccugukanus ruiporpeccoB 10 KOHCTPYKTUBHBIM ITPU3HAKAM.
4.Yupasnenue npeccoM. Busbl pactipeaenureneit. Cxema aBTOMaTUYECKOr0 YIpaBiICHUs
THJIPOIIPECCOM.
5.MHOTONO3UIMOHHBIN PACIPEAETUTEND C IIOBOPOTHBIM 30JI0THUKOM.
6. OcobeHHOCTH pabOTHI CUCTEM I10J1a4M PabOUeH MKUAKOCTH Ul aBTOMAaTHU3alluu Ipoliecca.
7.Y1upasiienue paboTol rpyIIibl THAPOIMIIMHIAPOB B 33JaHHON TIOCIIEI0OBATEIIBHOCTH.
8.IIpuBox npecca. CxeMbl HHAMBUIYaIbHOIO M IPYNIIOBOIO IPUBO/IOB.
9.06peMHOE perympoBaHue CKOPOCTEH MCTIOIHUTENBHBIX OPraHOB THAPOIIPECca.
10.AKKyMYJIATOPBI THAPOIPECCOBBIX YCTAaHOBOK. CXeMa IMHEBMOI'HIPABINYECKOTO
AKKyMYJIATOpA.
11.KoHcTpynpoBaHue CTaHUH U paM MPECCOBBIX YCTAHOBOK.
12.IlpuMeHeHne ypaBHEHUSI COBMECTHOCTHU JieopMaluii Ipy pacyeTe paMHONW CTaHUHBI.
13.Pacuer KOJIOHHBIX CTaHUH Mpecca.
14.YcranoBka npecca Ha pyHaameHT. OnpeseneHne BEICOTH PyHIaMEHTa.
15.IIpeccoBanue KpynHOrabapUTHBIX U3AETHH.
16.MeToas! TUIPOCTATHUECKOTIO IIPECCOBAHUSI.
17.Matemaruyeckas 3aBUCUMOCTb MEXKY «TIYyXUM» U THJIPOCTATUYECKUM METO1aMHU
IIPECCOBAHUS.
18.0061mue non0KeHus: KOHCTPYHUPOBaHUS aBTOMAaTHUECKUX allapaToB HAIOJIHEHHS.
19.ABTOMaTHYECKHUE JIMHUU TIOJTOTOBUTEIBHBIX ONEpaIlHil.
20.AHanu3 cxeM aBTOMaTHYECKUX MTPUBOAHBIX YCTPOMCTB.
21.CunoBoii pacueT creneHei NoJBUKHOCTENH aBTOMAaTU3UPOBAHHBIX YCTPOMCTB THOKUX
POM3BOJICTB.
22 .Pacyer npou3BOIUTEIBHOCTH U BPEMEHH HAIIOJIHEHUSI aBTOMATOB.
23.]JIBa THIIa aBTOMATUYCCKHUX JIMHUM.
24 TpaHCTIOPTUPYIOIINE YCTPOMCTBA ABTOMATUYECKUX JIMHHM.
25.111aroBbIii mTaHroBbIi TpancnopTep. OCOOEHHOCTH YCTPONCTBA U 3KCILTyaTallUH.
26 ABTOMaTHYECKHE YCTPOMCTBA /ISl BBIpABHUBAHUS, BPAILIEHHUsI U OJTHOBPEMEH- HOTO
MOCTYNATEIBbHOTO MEPEMEILECHUS U3IEIHSL.
27.YcrpoiicTBo BUbponuTaresneii 1 BHUOPOIPUBOIOB.
28.Opranu3zanusi peMOHTa aBTOMAaTU3UPOBAHHOI'0 000PYAOBAaHUS XUMHUUECKUX MTPOU3BOJICTB.
29.M3H0C 000py10BaHMS U PEMOHTHOMNPUTOTHOCTb.
30.PemoHTHBIE onepanuu. PEMOHT KOPITYCHBIX M HEKOPITYCHBIX J€TaleH.
31.PeMOHT MalIMH-aBTOMAaTOB XMMHUYECKUX IPOU3BOJICTB.
32.0Opranu3anus MoHTaxa o0opyoBanus. IlepeBo3ka 060pynoBaHuUs.
32.MoHTaxHbIE pabOTHI.
33.IlyckoHanagouHble paboThl.
34.TexHnuka 6€30MaCHOCTH MPH MOHTAKE XMMHUYECKOI'0 aBTOMATU3UPOBAHHOTO
000py10BaHUSI.

3.2 lIpakTHyeckue 3a1aHus
(PacueTtHOe 3a1aHuE)

3amgaya Pacyer ruspaBirueckoro mpecca
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N3yunTh KOHCTPYKIMIO TUAPABINYECKOrO 4-X KOJIOHHOTO IIpecca ¢ BEPXHUM JaBICHUEM
1 (YHKIMOHAJIBHOE Ha3HAuU€HHE €ro OTJENBHBIX 3JIEMEHTOB PaccuuTars ycuiue, pa3BUBacMoe

MpeCcCoM, KOJIOHHYIO CTAHUHY U IJ1aBHBIN HUJIIMHAP C 3JICMCHTAMU YIIJIOTHCHUA.

L

4

B

D
SO

Tabnuna 5 - BapuaHThl MCXOHBIX TaHHBIX JJIS pacueTa TUAPABINIECKOro Ipecca

Ne Pasmepnl VY nensHOE aBieHne Hasnenne paboueit | KommuectBo
BapuaHTa | U3/, MM. npeccosanus, q, MIla | xunakoctu, Px, MIla | npeccyemsix
W3JICIUH, Z, IIT.

1 H =40
B=40 110 10 3
L =100

2 H =30
B =50 100 10 2
L =80

3 H =40
B =40 100 10 1
L =40

4 H=35
B =50 110 20 4
L =60

5 D=32 200 22 4
H =40

6 D =100 100 20 2
H =40

7 H=235 150 10 6
B =50
L =60

8 D=32 100 32 2
H =40

9 D=32 180 32 1
H =40

10 H=235
B =50 120 20 4
L=60

11 H=235 100 10 2
B=35
L=35

12 D =100 90 32 2
H =130
H =50
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13 B=51 120 20 4
L=101
14 H=51

B=25 100 10 2
L =101
H=51

15 B=25 120 20 6
L=51

16 D =110 200 32 1
H =180

17 D=90 180 32 2
H =100

18 D =100 110 10 2
H=30

19 D =50 110 10 3
H =250

20 D =100 180 32 6
H =230
H=50

21 B =060 120 32 4
L =100

22 D =120 100 20 2
H=40

yYMeHHMid,

4. MeToanuecknue MaTepuajibl JJIs ONpeJesieHUs] MPOlUeIypP OLEHHBAHUS 3HAHMIA,
XapaKkTepu3yloIMX 3Tanbl

HABBIKOB W  (HMJIM)

(opMupoBanus KoMneTeHIHA.

HpOMC)KYTO‘-IHaH arrecrtanud 110 JUCHUIUIMHE TPOBOAUTCA B

tpeboBanusimu CTII
CTO CIIGI'TU(TY) 016-2015. KC YKB/I. ITopsiaok npoBeneHus 3a4€TOB U HK3aMEHOB.

[To nucnunnHe TpoMeXyTOYHas aTTecTalus NPOBOAUTCA B (hopMe IK3aMeHa.

[Ixamna

OLICHUBAHUA

Ha

onbITa JACHATCJIBbHOCTH,

OK3aMCHC

«KYHAOBJICTBOPHUTCIBLHOY, «HCYJIOBJ'ICTBOPI/ITGJ'II)HO») .

OaJuIbHAs

(«OTTITUYHOY,

COOTBCTCTBHUU C

«XOopo1mo»,
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