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1. Hean AuCHMILIHHBI (MOYJIs1)

OCHOBHBIMHU TIEJISIMH OCBOCHHMSI TUCIUIUIMHBI (MOYJIsl) SIBIISIOTCS: TPHOOpETEHUE |
YCBOCHHE OOYYaIOIUMUCS 3HAHUHM IMPOIECCOB MHINEBBIX MPOW3BOJCTB M allaparoB s HX
OCYIIECTBJICHUS C YY4E€TOM TEXHHYECKUX M DKOJOTHMUYECKHX AaCIEKTOB, a TAKXKe IMpaKTHUeCKas
MOJIMOTOBKA UX K PEIICHUIO KaK KOHKPETHBIX MPOU3BOJACTBEHHBIX 33]1a4, TAK M MEPCIIEKTHBHBIX
BOITPOCOB, CBSI3aHHBIX C PAIIMOHAIU3AIKMEH MPOIECCOB U COBEPIICHCTBOBAHUEM aIlllapaToB IH-
IIEBBIX MPOU3BOICTB.

3ajaun U3ydeHUs MUCHUILTAHBI (OPMYIUPYIOTCS Ha OCHOBE TpeOOBaHUH K Mpodeccro-
HATBHBIM 3HAHHUSM, YMEHUSM U HaBBIKAM, KOTOPBIMU JOJDKHBI BIIQJIETh CTYACHTHI, ONPEACTISIOT-
Cs MECTOM JIUCIMIUIMHBI B y4eOHOM IUIaHe, HEOOXOMMOCTBIO UCIIOIB30BaHUS €€ TIPU U3YUCHUHN
CIIELUATBHBIX KYPCOB U B JIUIUIOMHOM MTPOCKTUPOBAHUU. 3a/1a4l JTUCHHUIUIUHBI COCTOSIT B U3yUe-
HUU Ha 0a3e (yH/IaMEHTAIbHBIX 3aKOHOB (DM3UKH W XUMHUH OOIIUX MPOIIECCOB, MPOTEKAOIINX B
Pa3IMYHBIX MMPOU3BOJICTBAX, U3YYCHUU COBPEMEHHBIX aIlllapaToB, OOLIMX METOJOB MX pacyera,
MyTeH parMoHaNIM3allid TPOIECCOB, BHIOOpPA ONTHMAJIBHBIX KOHCTPYKIIMH amnmapaTtoB B KOH-
KPETHBIX MPOU3BOJICTBAX, B OCBEIICHUU OCHOBHBIX TEXHUYECKUX MPOOJIEM, HAYUHBIX JOCTHKE-
HUW M COBPEMEHHBIX TEHJICHIIMN HMCIIOJIb30BAHMS HOBBIX (PU3MUECKHX METOJOB OOpaOOTKH ITH-
HIEBBIX MPOAYKTOB B TECHOW B3aMMOCBSI3H C BOIIPOCAMHU TEXHOJIOTHH.

B pesynbrate n3yueHus Kypca 0OydaroIIMiCs OBIAJACBAET HEOOXOIMMBIMU TEOpPETHUYE-
CKMMH M TPAKTHYECKUMH 3HAHHSIMHU TI0 BOIIPOCAM IPOIECCOB M aIIapaToB IMHIIEBBIX IPOU3-
BOJICTB C JaJIbHEHIIIMM HCITOJIb30BAHUEM UX B IpoIiecce MpodheCCHOHATBEHON JeSTSIILHOCTH.

[Ipy ocBoeHMM NaHHON AMCHUHUIUIMHBI YYUTBHIBAIOTCS TPYAOBbIE (PYHKIMH CIEAYIOLIETO
pOQECCHOHAIBHOTO CTaHapTa:

22.005 Crenuanuct 1Mo TeXHOJIOTUU MPOIYKIIMU U OpraHU3allMK OOIIECTBEHHOIO IMUTAa-
Hus (yTB. npukazoM Muntpyaa Poccun ot 15.06.2020. Ne329H)

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

CornacHo yuyeOHOMY IUIaHy IO HampaBieHHIO MoArotoBku 19.03.04 TexHonorus mpo-
YK ¥ OpTraHu3aIs 00IMeCTBEHHOTO MUTAaHus AUCIUIUINHA (MOys) «IIpoteccs u anmapa-
ThI TIMILEBBIX MTPOU3BOICTB» OTHOCUTCS K 00s3arenbHOM yactu broka 1. «lucuumuimeel (Mony-
mn)» b1.0.19.

JlaHHBIA Kypc SIBISETCS BaKHBIM B CHCTEME IOATOTOBKU OOYYarOIIUXCs, MOCKOJBKY
HOPEINpPUATHST OOIECTBEHHOTO MUTAHUS UTPAIOT BAXHYIO POJb B yIOBIETBOPEHUH MOTPEOHO-
CTEeW HacelleHUs, a TaKkKe B cHUCTeMe MHPPACTPYKTYpbl HAllMOHAJILHOW SKOHOMHUKHU Kak oOIie-
CTBEHHO-OpraHH30BaHHas (popMa yA0BIETBOPEHUS NOTPEOHOCTEH JII0/Iei B TOTOBOM MHUIILE.

Jlyis OCBOEHUSI TUCUUIUIMHBI 00Yy4aroIUics TOJKEH OBJa/JeTh OCHOBHBIMU MOHSATUSMU
CJIEAYIOINIMX AUCUUIUINH: «MexaHuka», «BHoXUMHUYeCKre OCHOBBI TEXHOJIOTUU MPOAYKTOB 00-
IIECTBEHHOT'O MUTaHUsA», «TeXHOJIOrus MpPOIyKIMH OOIECTBEHHOro MUTaHusA», «OpraHu3anus
IPOM3BOJICTBA U OOCITYKMBAHUS Ha NPEANPHUATHAX OOILECTBEHHOro nmutaHus», «lIpoextuposa-
HUE NPeAnpUsTuil 00IIECTBEHHOIO MUTaHUs», «be30MmacHOCTb JKU3HEAEATEIbHOCTH.

[TpuoOpereHHble 3HAHMS, YMEHHUS U HaBBIKM HEOOXOIUMBI MPU M3YyYEHUU AMCLUIUIUH:
«CucTteMbl YIpaBIeHUsS TEXHOJIOTMUECKUMHU Ipoueccamuy, «TeXHOJOrus MpOoAYyKUUHU CHElH-
aJIbHBIX BUIOB NUTaHUs», «OpraHu3anus crieUalbHbIX BUJOB NUTaHUs», «OCHOBBI CTPOUTEINb-
CTBa M MHXKEHEPHOE 000pyI0BaHME», MPOU3BOJACTBEHHAS] TEXHOJOTHYECKAas MPAKTUKa U MPOU3-
BOJICTBEHHAs IIPEIIUIUIOMHAs IPAaKTHKA.

3. [lnanupyemble pe3yabTaThbl 00y4eHHUs MO JUCHUILINHE (MOYJIIO),
COOTHECEHHbIE C IVIAHMPYEMbIMH Pe3yJibTATAMH 0CBOCHUS 00pa30BaTe/IbHOM
NMPOrpamMmbl

B pesynbraTte nzydeHus: JUCHUILIMHBI O0YUYaOIIUICS TOJKEH OCBOUTH TPYAOBbIE (PYHK-
ouun:
Pa3zpaboTka cuctemMbl MEPOTIPUATHIA 11O TOBBIMIEHUIO Y(P(HEKTUBHOCTH TEXHOJIOTHIECKUX



IPOIIECCOB MPOU3BOJACTBA NMPOAYKIHUH OOIIECTBEHHOTO NMUTAaHUS MAacCOBOTO W3TOTOBJICHUS H
CIIENUATTM3UPOBAHHBIX MUIIEBHIX MPOAYKTOB (22.005 Crenuanuct mo TEXHOJIOTHU MPOAYKIINU 1
opranu3anuu obmecTBeHHoro nutanus. Td. — D/03.6)

TPYAOBBIC JACHCTBUSI:

22.005 Crenuanuct Mo TEeXHOJIOTHH MPOIYKIIUU U OpTaHHU3aIMKi OOIIECTBEHHOTO MHUTa-
aust. TO. — D/03.6:

Pacyer mpon3BOACTBEHHBIX M HEMPOW3BOJACTBEHHBIX 3aTpaT NCHCTBYIONIUX M MOJIEPHU-
3UPYEMBIX MPOU3BOJICTB MPOAYKIIUU OOIIECTBEHHOTO IMUTAHKSI MAaCCOBOTO M3TOTOBJICHUS H CIIe-
[UATM3UPOBAHHBIX THUIIEBHIX MPOIYKTOB JJIsl OLEHKH 3()PEKTUBHOCTH MPOU3BOJCTBA U TEXHH-
KO-9KOHOMHYECKOTO O0OCHOBAHUsSI CTPOMTEIHCTBA HOBBIX NMPOU3BOJICTB, PEKOHCTPYKIIUUA U MO-
JEPHU3AIMH TEXHOJIOTUYECKHUX JIMHUN U YIaCTKOB

[TpoBenenne pacyeToB IUIsl IPOSKTUPOBAHUS TIPOU3BOJICTBA TPOIYKIIMH OOIIECTBEHHOTO
MUTAHUS MacCOBOTO M3TOTOBJICHHS M CICIUATH3UPOBAHHBIX MUIIEBBIX MPOJYKTOB, TEXHOJIOTH-
YECKHX JIMHHMA, IIEX0B, OT/IEIBHBIX YYaCTKOB OPraHU3alMi C MCIIOJIb30BAHHEM CHCTEM aBTOMa-
TU3UPOBAHHOTO MPOEKTHPOBAHUS M MPOTPaMMHOrO obecreueHust, H(HOPMAIIMOHHBIX TEXHOJIO-
THI IPU IPOCKTHPOBAHUU BHOBBH CTPOSIIMXCS M PEKOHCTPYKIIMU ACHCTBYIOIIUX OPTaHU3aIHi

Opranu3anus BeZileHUs TeXHOJIOTHYECKOro Mpoliecca B paMKax MPUHATON B OpraHu3alluu
TEXHOJIOTUM MPOU3BOACTBA MPOIYKIUU OOIIECTBEHHOIO NMUTaHMUSI MAcCOBOTO M3IOTOBJICHUS U
cnenuanu3upoBaHHoro nutanus (22.005 Crneunanuct mo TEXHOJIOTUU MPOAYKIIMU U OpraHU3a-
nuu obmectseHHoro nuranus. Td. — D/01.6)

TPYAOBBIE AEUCTBUS:

22.005 Crenupanuct 1o TEXHOJIOTUU MPOIYKIUU U OpraHU3alMK OOIIECTBEHHOTO IUTa-
aust. TO. — D/01.6:

Pacuer npon3BOICTBEHHBIX MOILIIHOCTEN U 3arpy3KU 000py/I0OBaHUs B paMKaxX IPUHATON B
OpraHu3alMi TEXHOJOIMU MPOU3BOACTBA MPOAYKLUHU OOLIECTBEHHOIO MUTaHUSI MAacCOBOTO U3-
TOTOBJIEHUSI U CHIELUAJIN3UPOBAHHBIX NMUIIEBBIX IPOAYKTOB

Pa3zpaboTka TeXHHYECKUX 3aJaHUN Ha MPOEKTUPOBAHUE U NPOU3BOACTBO CHEIMATBHON
OCHACTKM, UHCTPYMEHTa U NMPUCIOCOOIEHHUH, HECTaHIaPTHOIO 000pyI0BaHUs, CPEJICTB aBTOMa-
TU3alMM M MEXaHM3alllu, MPeAyCMOTPEHHBIX TEXHOJOTMeH MPOM3BOJCTBA MPOIYKIMH 0OIIe-
CTBEHHOTO MMUTAaHUS MAaCCOBOTO U3TOTOBJICHUS U CIEIMATU3UPOBAHHBIX MUIIEBBIX MPOIYKTOB

OcBoeHME AUCUUILIMHBI (MOAYISI) HAMpaBiIeHO Ha (POPMUPOBAHUE CIENYIOIIMX KOMIIe-
TEHLIUN:

OIIK-1 cnocobeH mpuMeHsATh MH(MOPMALMOHHYI0 M KOMMYHHKAIMOHHYIO KYJIbTYpPY M
TEXHOJIOTUM B 00JIaCTH NMPO(ECCHOHANBHOM AEATENIbHOCTH C YY€TOM OCHOBHBIX TpeOOBaHMMH
MH(pOpPMaLlMOHHON 06€30M1acHOCTH

ITK-5 cnioco0GeH paccuuThIBaTh MPOU3BOACTBEHHBIE MOIIHOCTH U 3()(EKTUBHOCTH pabOThHI
TEXHOJIOTMYECKOro 000py/10BaHUS, OLIEHUBATh U IUIAHWPOBATh BHEAPEHNE UHHOBAIMN B IIPOU3-
BOJICTBO

IMK-10 crmocobeH KOHTPOIHMPOBATh KAYECTBO MPEAOCTABISIEMBIX OPTaHU3AIUSMH YCIyT
10 MPOEKTUPOBAHUIO, PEKOHCTPYKIIMM U MOHTaXy 000OpYyI0BaHHUs, y4aCTBOBATh B INIAHUPOBKE U
OCHAILEHUH NPEANPUATUN TUTAHUS

[Tnanupyemsbie Kputepuu olieHuBaHMsI pe3yJbTaTOB 00yUSHHUS
€3yJIbTaThI .
pesy Huzkwmit
oOyueHus .
(TOTIOPOTOBEIHN) . N N
(nHIUKATOPBI IToporossii Bba3zoBbrit [IponBuHyTHII
KOMIICTECHIIUS
JIOCTHKCHHUS
He chopmupoBaHa
KOMTICTECHIINH )
OIlK-1 He cniocoben o6oc- | Y monerBoputens- | Xoporio ciocoder | OTimyHo ciocoOeH
WN-1onk.1 — Cro- | HOBBIBAThH MpUMe- | HO CIOCOOEH 000C- | 000CHOBEIBATH 00OCHOBBIBATh
co0eH 00OCHOBBI- | HEHHE U HE HC- HOBBIBAaTh IPUME- | IPUMEHEHUE U HC- | IPUMEHEHHE U ¥C-

3




BaTh MPUMEHECHUE
W HCIIOJIh30BaTh
pOTrpaMMHBIE
MPOIYKTHI, B TOM
YHCIIe C YIETOM
TpeOOBaHMI WH-
(dopmanmoHHOH
0e30macHOCTH

IOJIE3YET MPO-
rpaMMHBIE TIPOJTYK-
ThI, B TOM YHCJIC C
y4eToM TpeOoBa-
HHN nHDOpMAaITH-
OHHOI1 Oe30macHo-
CTH

HEHHE U YaCTHYHO
WCTIOJIB30BaTh MPO-
IrpPaMMHBIE TIPOIYK-
TBI, B TOM YHCJIE C
y4eToMm TpeboBa-
HHN nHDOpMAaITH-
OHHOI1 Oe30macHo-
CTH

T10JIE30BaTh TPO-
IpaMMHBIE TIPOJTYK-
ThI, B TOM YHCJIC C
y4eToM TpeOoBa-
HHH nH)OpMAITH-
OHHOI1 Oe30macHo-
CTH

I10JIb30BaTh TPO-
IpaMMHBIC TTPOIYK-
ThI, B TOM YHCJIE C
y4eToM TpeOoBa-
HHUN HH)OPMAITH-
OHHOI1 Oe30macHo-
CTH

WJ-20nx1 — Cro-
CcOo0€H HUCIT0JIb30-
BaTh HHpOpMa-
[MOHHEIE TEXHO-
JIOTHH JIJISl BU3ya-
JIU3AIUH PE3YJIb-
TaTOB MPOCKTHU-
POBaHHUS U CTATH-
CTHUYECKOH 00pa-
OOTKH JAaHHBIX

He criocoben nc-
MOJIb30BATh MH-
(hopmanmoHHbIE
TEXHOJIOTHH JIJIS
BU3YyaJH3aIliu pe-
3yJIBTATOB MPOCK-
THPOBAHUS U CTa-
THCTUYIECKOI 00pa-
OOTKH JAaHHBIX

YV 10BII€TBOPUTEITb-
HO CIIOCOOEH Hc-
I10JIb30BaTh MH-
(hopmarmoHHbIe
TEXHOJIOTHH JIJIS
BHU3YaJIM3aIlHU Pe-
3yJIBTaTOB MPOCK-
TUPOBAHUS H CTa-
TUCTHYECKOH 00pa-
OOTKH JAaHHBIX

Xoporio crocobeH
HCTIONB30BaTh WH-
(hopMaImoHHbIC
TEXHOJIOTHH JIJIS
BU3YyaJIH3alliu pe-
3yJIBTAaTOB MPOCK-
TUPOBAHUS U CTa-
THCTHYIECKOI o0pa-
OOTKH JAaHHBIX

OTau4HO crIoco0eH
WCTIONB30BaTh WH-
(hopmanroHHbIE
TEXHOJIOTHH JIJIsS
BU3yaJH3alluH pe-
3yJBTAaTOB MPOCK-
THPOBAHUS U CTa-
THCTHYIECKOH oOpa-
OOTKH JAaHHBIX

[1K-5

I/II['ln](.s — Cro-
co0OCH pacCUHThI-
BaTh [IPOU3BO/I-
CTBEHHBIE MOIII-
HoCTH U 3 dek-
TUBHOCTH PabOTHI
TEXHOJIOTHYECKO-
ro 000pymoBaHU

He cniocobeH pac-
CUHUTHIBATH MTPOH3-
BOACTBCHHBIC
MOIITHOCTH U 3-
(hexTUBHOCTH pabo-
Thl TEXHOJIOI'HYC-
CKOT'0 000pyI0Ba-
HUS

Y 10BIETBOPUTEND-
HO CITIOCOOEH pac-
CUUTBHIBATH IPOU3-
BOACTBCHHBIC
MOIITHOCTH U 3(-
(hexTUBHOCTB pabo-
Thl TEXHOJIOTHYC-
CKOTO 000pyI0Ba-
HUSI

Xopo1o criocodeH
paccunTHIBATH
IMPOU3BOJACTBCHHEBIC
MOIIHOCTH U 3-
(hexTuBHOCTH pabo-
Thl TEXHOJIOI'HYC-
CKOT'0 000py/I0Ba-
HUS

OtnmaHO ciocobeH
paccUYMTHIBATH MTPO-
HN3BOJACTBCHHBIC
MOIITHOCTH U 3(-
(hekTHBHOCTH pabo-
Thl TEXHOJIOI'HYC-
CKOro 000py0Ba-
HUS

I/I,Z['ZHK—S — YmMmeer
OLICHUBATh U
IUIAaHUPOBATh
BHCAPCHUC MHHO-

He ymeer ouenun-
BaTh U TUIAHUPO-
BaTh BHEAPECHUE
WHHOBAIMH B MPO-

Y 10BIETBOPUTEIB-
HO yMeeT OIIeHH-
BaTh U IUIAHUPO-
BaTb BHCAPCHUC

Xopomio ymeer

OLICHUBATb U ILjIa-
HHUPOBATh BHEApE-
HHE UHHOBAINI B

OTnr4yHO ymeeT

OLICHUBATH U ILIa-
HHUPOBATh BHEApE-
HHe UHHOBAIUH B

BaIlMii B IPOU3- | U3BOJICTBO WHHOBAIM B MPO- | IPOU3BOJICTBO MPOM3BOICTBO
BOJICTBO U3BOJICTBO
I1K-10 He criocoben koH- | YoBierBoputens- | Xoporo criocobeH | OTin4HO criocoOeH

W/-1k.10 — Kon-
TPOJIUPYET Kaue-
CTBO NIPEI0OCTaB-
JISIEMBIX OpraHu-
3aIUSIMH yCITyT
110 IPOEKTHPOBa-
HUIO, PEKOH-
CTPYKIIMU ¥ MOH-
Taxy o0opyIoBa-
HUSL,

TPOJMPOBATh Kaye-
CTBO IIPEOCTaBIISA-
€MBIX OpraHu3aly-
SIMM yCITYT TIO TIPO-
€KTHUPOBAHUIO, pe-
KOHCTPYKLIUH U
MOHTaXXy 000py10-
BaHUS

HO CITOCO0OEH KOH-
TPOJIUPOBATH Kade-
CTBO IPEI0CTABIIS-
CMBIX OpFaHI/ISaHI/I-
sIMU yCJIYT 10 IIPO-
eKTHPOBAHUIO, pe-
KOHCTPYKIIUH U
MOHTaXy 000py10-
BAaHUS

KOHTPOJIMPOBATH
Ka4ecTBO MpeJIo-
CTaBJIIEMbIX Opra-
HU3ALUAMU YCIIyT
10 TIPOEKTHPOBA-
HUIO, PEKOHCTPYK-
[IUA ¥ MOHTAXY
00opyIoBaHUS

KOHTPOJIMPOBATh
Ka4ecTBO Mpeo-
CTaBIISIEMBIX Opra-
HU3ALUAMH yCIIyT
IO MTPOEKTUPOBA-
HUIO, PEKOHCTPYK-
UM U MOHTaXY
obopymoBaHuUs

N-2px.10 —
YyacTByeT B
TUTAHUPOBKE H
OCHAIlCHUU
MpEeANPUATUN
MTUTaHMS

He yuyactByer B
IITAaHUPOBKE U
OCHAIIICHUH TTpeJI-
MPUATHIA TUTAHUS

YacTU4HO y4acTBy-
€T B IUIAHUPOBKE U
OCHAILICHUH IIPE-
NPUATAN TUTAHUSA

He B nosiHoM Mepe
y4acTBYET B ILIa-
HHUPOBKE U OCHa-
LIEHUU TPEANpHUs-
THUH TTMTaHUS

B nosiHo#t Mepe
y4acTBYET B ILIa-
HHUPOBKE U OCHa-
LIEHUH NPEATNPHUsI-
TUH TTMTAHUS

B PE3YIbTATC U3YUCHUA JUCHUIIIIMHBI 06yqa101u14171c;1 JOJDKCH:

3HATD:

- TCXHOJIOTUYCCKUC IICJIIHN, TCOPCTHUYCCKUC OCHOBLBI U HHIKCHCPHBLIC

MMpOoNHECCOB Pa3JIMYHBIX IMUIICBBIX ITPOU3BOACTB,

3aga4yu OCHOBHBIX




- Ha3Ha4YeHHE, 00JIACTh MPUMEHEHHMs, KiIaccu(uKaIys, TPUHLIUI JEHCTBUS U KPUTEPUU
BHIOOpa COBPEMEHHBIX alapaToB ¥ MalllHH;

- METO/bI UCCIICJIOBAHMSI MPOIIECCOB U anmaparoB, 3aKOHOMEPHOCTHU Tepexoia OT J1ado-
PaTOPHBIX aIMapaToB K MPOMBIILICHHBIM;

- OCHOBHBIC Hay4YHBbIC U TEXHUYECKHE MPOOJIEMBbI U TCHICHIIUU PA3BUTHUS MPOIECCOB U
anmapaToB MHIIEBBIX POU3BOICTB;

- METOJBl pacyera HECTAlMOHAPHBIX U HEOOPATUMBIX TEXHOJOTHYECKHX IPOIIECCOB U
MPOYHOCTHBIC PACYETHI COOTBETCTBYIOIIUX alapaToB;

- TIPOOJIEMBI SHEPTOPECYPCOCOCPEIKEHUS M IKOJIOTUICCKON 3AIIUTHI OKPYKAIOIIEH CpeIbl
IIPU DKCIUTyaTallMK allapaToB U MaIlIWH;

Ymern:

- BBIOMpATh W MPOCKTHPOBATh COBPEMEHHBIC alaparhl U MAIluHbI, B HAHOOJBIICH CTE-
MIEHU OTBEYAIOIINE OCOOECHHOCTSAM TEXHOJIOTHYECKOTO TPOIIecca;

- TIOATBEPXKJATh MHXCHEPHBIMH pacdyeTaMH COOTBETCTBHE aIlllapaTOB YCIOBHUSIM TEXHO-
JIOTUYECKOTO MPOIIeCcca;

- KOHTPOJIMPOBATH KAUECTBO MPEIOCTABISIEMbIX OPraHU3ALUSIMH YCIYT TI0 MPOSKTUPOBA-
HUIO, PEKOHCTPYKIIUU U MOHTaXXy 000pYIOBaHUS

Baagern:

- TEXHUYECKOH IKCIUTyaTanue u 3(HEeKTHBHBIM UCTIOIH30BAHUEM aIllIapaTOB U MAIIIHH;

- aHaJIM30M YCIIOBHI M PETyJIUPOBAaHHEM PEXUMa PabOTHI alapaToB pa3IMIHOTO HAa3HA-
YCHMUS;

- IPOBEJICHUEM UCCIICIOBAaHUI PabOTHI alapaToB C IEIbI0 OMPEICIICHUS ONTUMATbHBIX
YCIIOBUH OCYIIIECTBIICHUS MIPOIIECCOB B PAIMOHATLHONW CXEME COOTBETCTBYIOIIETO aIapaTypHO-
ro ohopmIICHHUS.

3.1 MaTpuua cooTHeceHHsI TeM/pa3/iesi0B y4eOHOM TN CIUIIINHBI
1 popMHUpPyeMbIX B HUX 001enpodecCHOHAIBHBIX U TPO(ecCHOHAIBHBIX

KOMIIeTEeH Uil
Komnerenuuu O61ee
Ne TeMmsl, pa3ienbl JUCIUTUINHBL KOJINYECTBO
PAsACIBL AHCR OIK-1 | TIK-5 | IK-10 g
KOMITETEHIIN
1 | OcHOBHBIE 3aKOHBI TEXHOJOTHYECKHX MTPOIIECCOB. + + + 3
2 | l'mapomexaHnvecKre MpoIecCh + + + 3
3 | TeroBbIe MPOIIECCHI + + + 3
4 | MaccooOMeHHBIE TIPOIECChI + + + 3
5 | MexaHn4eckue MpoLecChl + + + 3

4. CTpyKTypa " cojiepKaHue TUCHUUILTHHBI (MO1YJIs1)
OO6m1ast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHbIe enuHuIlbl, 108 aka. qacos.

4.1 O0beM IMCUUIJIMHBI M BU/IbI Y4eOHOI padoThl

KosmuecTBo akaz. yacos
B sansriit ouHas ¢opma | 3aouyHas popma
oOyueHust oOyueHust
6 cemecTp 4 xypc
OO01mas TpyI0eMKOCTb AUCITUTUIAHBI 108 108
KonTtaktHas pabota 00y4aronmxcsi ¢ mpenojaBaTesieM, B T. 4. 32 14
AynuTOpHBIE 3aHATHS, B T.4. 32 14
JIEKIIUA 16 6
NPaKTUYECKUE 3aHATHUS 16 8




CamocrosTensHas padoTa, B T.4. 49 85

npopaboTka y4eOHOTO MaTepuaja 0 TUCIUTUINHE (KOHCIEKTOB 15 30
JIEKINH, Y9eOHUKOB, MaTEPHUAJIOB CETEBBIX PECYPCOB)
MOJIFOTOBKA K MPAKTUYCCKUM 3aHSATHUSAM, 3aIuTe peepaTon 15 30
BBITIOJIHEHUE WHIUBUTYJIbHBIX 3aIaHUM 14 25
MOJITOTOBKA K MOJYJIBHOMY KOMIBIOTEPHOMY TECTHPOBAHHUIO 5 i
(BBITIOJTHEHHE TPEHUPOBOYHBIX TECTOR)

KonTtpons 27 9

By uToroBoro KOHTpoIIs JK3aMCH JK3aMCH

4.2 Jlekuuu
O0beM B akaj. yacax
No Paznen mucruminHb! (MOYIIS ), TEMBI JICKITHIA oyHast 3aouynas | ®opmupyemeie
- U UX COJIep)KaHue ¢dopma ¢dopma KOMIIETEHLIUU
oOydeHus | o0ydeHus
1 OCHOBHBIE 3aKOHBI TEXHOJIOTHYECKUX MpoueccoB. Moge- 2 1 OIIK-1,
JINPOBAHME MPOIIECCOB U aIMapaToB. I1K-5, I[IK-10
Mexanndeckue nporiecchl. M3menvuenne. Kinaccol u cre- OIK-1,
2 | mens m3menpueHus. CoprupoBanue. [lepemennBanme. 2 1 TIK-5, TTK-10
IIpeccoBanue.
3 I'mppomexannyeckue npoueccol. Pa3aenenne HEOaHO- 2 1 OIIK-1,
POJTHBIX CHCTEM. TIK-5, T1K-10
4 dunbTpoBanue ¢ 00pazoBaHreM U 0e3 00pa3oBaHUA 2 1 OIIK-1,
ocanka. dioranus. I1K-5, [IK-10
5 | TerutooOMeEHHBIE IPOIIECCHI U AlIIapaThl 2 1 OIK-1,
I1K-5, TIK-10
6 |Cymka. CynHOCTb mpoliiecca 1 ero Ha3HaueHue. 2 - OIIK-1,
I1K-5, IIK-10
MaccooOMeHHbIe Tiporiecchl. [Iporiecchl AKCTpaKIuu, OIIK-1,
7 4 1
MIEPETOHKH U PEKTH(UKAIIHH. I1K-5, I1K-10
HUTOI'O 16 6
4.3 IlpakTHYecKHe 3aHITHUSI
O0beM B akajl. yacax
No HanMeHOBAMIE SAHSIIS ouHast 3aoynas | Popmupyemsbie
¢dopma dbopma | KOMIETEHLHH
o0yuenus: | 00yueHHs
OnpejerieHne CKOPOCTH CTECHEHHOT'O OCAXICHHS IIapo- OIK-1,

1 | oOpa3HBIX 4YacTuil. PaCileT MPOU3BOAUTEIHFHOCTH W ILJIO- 2 1 TIK-5, TTK-10
a1 OCAXKJICHUS OTCTOWHHIKA
O3zHakoMmIIeHHEe ¢ KOHCTpyKIuei Oypara. Pacuer wactoTsl OTK-1

2 | BpallleHHs, TPOU3BOAUTEILHOCTH U MOTpediisieMol Oypa- 2 1 TIK-5, HK,-10
TOM MOMIHOCTH 10 33JIaHHBIM BEJIMYHUHAM

3 | UccnenoBanue MOJIOTKOBOW APOOUIKU 2 1 OIIK-1,

[1K-5, [IK-10
OIlK-1,

4 | MccrnienoBaHue MapoBOi MEITHHHUIIBI 2 1 TIK-5, TIK-10
. OIIK-1,

5 | Texnonorudeckuii pacdyer HeHTPUPYT 2 1 TIK-5, [IK-10

6 | HccnenoBanue MUKIOHA 2 1 HK(-)L})_,I IIEI-I:L,-lo

7 | Pacuer GarapeifHOro ITMKIOHA 2 1 OIIK-1,




[K-5, TTIK-10

Uccnenopanne GapabanHoi cymminkd. OnpezeneHue pas-

8 Gapab il 2 1 OIIK-1,
MepOB apa aHa 1 MOIITHOCTH, Ha €10 BpaH_ICHI/Ie B ra30BOH HK-5, HK-lO
CyIHI/IHKe
UTOTO 16 8

4.4 JlabopaTopHble padOThI — He IIPELYCMOTPEHBI

4.5 CamocrosiTesibHAast paboTa 00y4aromerocs

OO0BeM, aKaj. 4acoB

Paznen
. OouyHas | 3aoyHasd
JVCIIUTUTAHBI Bup camocrosTensHON paboTHI
(Tema) ¢dbopma hopma
o0Oy4eHus | 00ydeHus
mpopaboTka y4eOHOro Marepuaia o JUCIHUILTHHE (KOHCTIeK- 3 6
Pazgen 1. TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
OCHOBHBIC 3aKOHBI | TOATOTOBKA K MPAKTUYECKUM 3aHSATHIM, 3aIIuTe pedeparon 3 6
TEXHOJIOTMYECKUX | BBIMOJHCHHUE MHVBHYATBHBIX 33 JaHUN 3 5
Iponeccon NOArOTOBKA K MOAYJIbHOMY KOMIIBIOTEPHOMY TECTUPOBAHUIO 1
(BBITIOJTHEHNE TPEHHUPOBOUHBIX TECTOB)
npopaboTKa y4eOHOTO MaTepualia Mo AUCHUILIHHE (KOHCTIEK- 3 6
p ) TOB JIEKIINH, YIeOHUKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
azzaen 2.
A MOJITOTOBKA K MPAKTUYECKIM 3aHATHUSM, 3aIIUTE pedepaToB 3 6
I'mppomexanuue- <
BBITIOJTHCHUC WHIVBUYaIbHBIX 3aIaHUI 3 5
CKHE MPOIIECCHI
IMOArOTOBKAa K MOAYJIbHOMY KOMITBIOTCPHOMY TCCTUPOBAHHIO 1
(BBITIOITHEHNE TPEHUPOBOYHBIX TECTOB)
mpopaboTka y4eOHOro Marepuana o JUCIHUILTHHE (KOHCTICK- 3 6
Paszen 3 TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
3.
A MOJIFOTOBKA K MPAKTUYCCKUM 3aHSATHAM, 3alUTe pedepaTon 3 6
TennoBeie nporiec- "
chi BBIMOJIHCHUE WH/IMBHYATbHBIX 33 JaHUN 3 5
MOJITOTOBKA K MOJYJIbHOMY KOMITBIOTEPHOMY TECTHPOBAHHUIO 1
(BBITIOJIHEHNE TPEHUPOBOYHBIX TECTOB)
npopaboTka y4eOHOro Marepuaia o JUCHUILIHHE (KOHCIICK- 3 6
p 4 TOB JICKIIMH, YUCOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
azzaen 4.
A MOJITOTOBKA K MPAKTHYESCKUM 3aHSITHSIM, 3allIUTe pedepaTon 3 6
MaccooOMeHHbIE 2
e BBIMOJIHCHUE WH/IMBHIYATbHBIX 33 JaHUN 3 5
IMOATrOTOBKAa K MOAYJIbHOMY KOMIIBIOTCPHOMY TECTUPOBAHUIO 1
(BBITIOJTHEHHE TPEHUPOBOYHBIX TECTORB)
npopaboTKa yueOHOTo MaTepuala Mo AUCIHUILTHHE (KOHCTICK- 3 6
p 5 TOB JICKIIMH, YIeOHUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
aszen 5.
A MOJIFOTOBKA K MPAKTUYCCKUM 3aHSATHAM, 3aIIuTe pedepaTon 3 6
Mexanuueckue =
TIPOLECCHI BBITIOJITHCHUEC MHANBUAYAJIbHBIX 3aJaHUN 2 5
MOJATrOTOBKA K MOAYJIBHOMY KOMITBIOTEPHOMY TECTUPOBAHHUIO 1
(BBIIOJIHEHNE TPEHHUPOBOUHBIX TECTOB)
HUTOT'O 49 85

IlepeyeHb MeTOAMYECKUX YKA3AHUI 110 OCBOCHUIO TUCUMIJIMHBI (MOXYJIs):
1. Ilpaktukym no nucummivHe «lIpoieccsl M amnmapaThl MUILEBBIX MTPOU3BOACTBY IS
obyuaroruxcst [ImomooBomHuoro nacturyra uM. M.B. MudypuHa 1o HampaBJI€HHIO TTOJTOTOBKH
19.03.04 TexHomnorus MpoIyKUUH M OpraHu3anys oorecTBeHHoro nutanus, 2023.




4.6 Bblno1HeHNe KOHTPOJIbHOI padoThl 00yYaloIMMuCs

3204HOI GopmMBbI 00yUeHUS

Leabi0 KOHTPOIBHON PadoThlI sBIseTCsS (OPMUPOBAHHUE TECOPETHUSCKUX M MpPaKTHUe-
CKHUX 3HaHUH 110 OpraHu3ali HHTETPHPOBAHHBIX CUCTEM OoOecreueH s 0€3011aCHOCTH JKU3HE I e-
ATENBHOCTH U OIIEHKE PA3JIMYHBIX BUJOB BO3ACHCTBUI OCHOBHBIX IOTECHIIAIBHO ONACHBIX MPH-
POIHBIX (PAKTOPOB, a TAK)KE TEXHOJOTHH U MPOU3BOJICTB, HX KOJUYECCTBEHHOH OIICHKU IPH aBa-
pusX U KaTtacTpodax, a TAKKe C IeIbI0 IPUMEHEHHUS MOTYUYCHHBIX 3HAaHUH U HaBBIKOB ITPOIIECCEe
KHU3HECATEIILHOCTH.

3agayaMu P ITOM CTAHOBATCS:

- IPUMEHEHUE UHTETPUPOBAHHBIX CUCTEM 00eCIeueHUs O€30IaCHOCTH JKU3HEIESTENbHO-
CTH /715l CHIDKCHHUSI HETATUBHOTO HA YEJIOBEKA M MPUPOLLY;

- I/IHCTpYMCHTﬁHLHBIfI KOHTPOJIb Pa3JIMYHbIX BUAOB IIPUPOJHBIX U aHTPOIIOI'CHHBIX BO3-
JIEHCTBHI;

- IPaBUJIBHBIN TO00P HOPMATHUBHO-TIPABOBOM 0a3bl sl OLICHKH OTIACHOCTEH.

Ilepeuennb BOnpocoB AJ1si KOHTPOJIbHOM PadoThI

Pazoen 1 Ocnosnoie 3axonvr mexnonoeuueckux npoyeccos. (OIIK-1, TIK-5, TIK-10).

1. Hayka o nporeccax u annaparax. Kinaccuduxaius npoueccos.

2. 3aauu 1O CO3/IaHUI0 YHEPropecypcocOeperaronux MUIEBbIX TEXHOIOTUH, 3KOIO0IH-
YECKHU YHUCTHIX U 0€30TXOIHBIX POU3BOJICTB.

3. I'mppocratuka. Cxxnxaemble )KUIAKOCTU. BiusHUA TemnepaTypsl U JaBJICHHs HA Bs3-
KOCTB KHUJKOCTEN U T'a30B.

4. YnenbHas MexaHUUYecKas dHeprus noroka. CTaTH4ecKuil U JUHAMUYECKUN HAIoOphl U
UX U3MEpPEHUE.

5. Onpezenenue pacxoaa SHEPIUU Ha TPAHCIOPTHUPOBAHUE )KUJIKOCTEH M ra3oB IO TPY-
Oam.

6. ConpoTuBIeHHE TPEHUs B TJaJKUX M IIepoxoBaThlx TpyOax. Ilorepst naBneHus Ha
IIPEOJIOJICHUE MECTHBIX COIPOTUBIICHUM.

7. I'mppoauHaMuKa Cios 3€pHUCTBIX MarepuanoB. HemoaBwkHbINA cinoi. B3BereHHbIN
CJIOM (KUISIINNA, TICEBA00KUKEHHBIN).

8. ITneBmorpancnopt. ConpoTUBIEHHUE CIIOS 3€PHUCTOrO Marepuana. CKOpOCTh ICEBO-
oxmxkeHusi. CkopocTh BUTaHUsL. CKOPOCTb OCaKICHUSI.

9. KoHcTpyKiuu 1 paboTa MOPIIHEBBIX HACOCOB.

10. Konctpykiuu u paboTa poTOPHBIX HaCOCOB.

11. Koncrpykiuu u paboTa HEeHTPOOESKHBIX HACOCOB.

12. KoHcTpykuuu u paboTa BUXPEBBIX HACOCOB.

13. KoHctpykiuu u paboTa 0ceBbIX (TPOMEUIEPHBIX ) HACOCOB.

14. YcTpoicTBO AN NMEpPEMEIEHUs KUIKOCTEW MOCPENCTBOM Iapa, BOJBI U CXKATOro
Bo3nyxa (raza). [lapocTpyiiHble HACOCHI.

15. KoncTpykuuu u paboTa BOAOCTPYHHBIX HACOCOB.

Pasoen 2. I'uopomexanuueckue npoyeccoi. (OITK-1, TIK-5, TTK-10).

16. Koncrpykiuu u paboTa IUKIOHOB.

17. Knaccudukanus MaliH JUis CKaTUs U IepeMeIleHHs ra30B.

18. KoHctpykiuu u paboTa MopIIHeBbIX KOMIPECCOPOB.

19. Konctpykuuu u pabota TypOOKOMIIPECCOPOB.

20. KoHcTpykiuu 1 paboTa BaKyyM-HacOCOB.

21. KoncTpykuuu u paboTa HEHTPOOESKHBIX BEHTUIIATOPOB.

22. KoHCTpyKIIMHU 1 paboTa OCEBBIX BEHTUIISITOPOB.

23. HeonHoponHBIE CHUCTEMbl B MUIIEBOM MPOMBINUIEHHOCTH, UX XapaKTEpUCTHKA U
KJIacCHU(pUKaIus.



24. Meronsl pazneneHus. O0mue TpeOOBaHUS, MPEICTABIIEMbIC Ul pa3AeieHUs KU-
KHUX HEOJHOPOHBIX CHCTEM.

25. Koncrpykuuu u paboTa TuJpOIHKIOHOB.

26. llentpudyru u cemaparopsl, ux kiaccuukamusa. [IyTH TOBBIMICHUS TEXHHKO-
HKOHOMHUYECKUX MOKa3aTenen HeHTPUPYT.

27. Tunbl GUIBTPALIMOHHBIX MPOIECCOB M 00JIaCTh MPUMEHEHHUs. PexXxuMbl QuiibTparus.
CkopocTb (pumbpTpanmu.

28. Tunsl GUIBTPOB, UX XapaKTEPUCTUKA U 00nacTb nmpuMmeHeHus. LleHTpudyru ¢uib-
TPYIOLIETO TUIIA.

29. Ilytu noBBIIIEHHUS TEXHUKO-3KOHOMHYECKUX IOKa3aTenel (MIbTPYIOIIUX yCTaHO-
BOK.

30. YnpTpadunbrpanus u 00paTHbeiii ocMoc. OCHOBBI TEOPUH TTpoIIecca.

Paszoen 3 Tennosvie npoyeccor. (OIK-1,ITK-5, TIK-10).

31. ®unbTpyromue 31eMeHThl. CXeMbl MEMOpaHHBIX allapaToB U YCTaHOBOK.

32. IlpakTHueckoe MpUMEHEHHE YIbTpadMIbTPALUU U OOPaTHOrO OCMOCa B IUILEBOM
IPOMBIIIJIEHHOCTH.

34. OcaxxieHue B TpaBUTAllMOHHOM 1oJie. Cubl, €HCTBYIOIINE HA YACTHULLY.

35. OtcroiiHble KaMepbl, UX XapaKTEPUCTUKA U OCHOBBI pacyera.

36. Luxnonsl. Kunetuka nuxiionHoro npouecca. I1yti nosbimeHust 3pGeKTUBHOCTH pa-
0O0ThI LIUKJIOHA.

37. ®wibTpbl. TUnbsl GUIBTPOB, UX XapaKTEPUCTHKA U 00JI1aCTh IPUMEHEHUS.

38. Ilpomuecc nepeMemMBaHus B MUIIEBON MPOMBIIIICHHOCTH. IHTEHCHBHOCTD U 3 dek-
TUBHOCTh I€pEeMEIIMBAaHUA. TEeXHOJIOTHYECKHUEe CIIOCOObI IMEepEeMEIINBaHUsA: THEBMAaTHUECKOE,
LHUPKYJISPHOE U MEXAHUYECKOE.

39. Tuns! annapaToB, IPUMEHAEMBIX Ul IEPEMEILINBAHUS.

40. TemmonpoBonHoCTh. 3akoH Dypbe. Koaddunuent rerionpoogHoctu. Teromnpo-
BOJHOCTb OJJHOCJIONHON U MHOT'OCJIONHOM CTEHOK.

41. KonBekTuBHbIH TermaoodMeH. 3akoH HeloToHa.

42. Temonepenadya B KHUIIIIMX JKUAKOCTAX M NPU KOHAEHcauuu napoB. OCHOBHBIE
ypaBHeHus Termonepenaun. KosgduuuenT rennonepenayn 1 TepMHUUECKUE COMPOTUBIICHUS.

43. 3HayeHue TEmI000MEHa MPU OCYUIECTBICHUU MHUIIEBBIX TEXHOJOTHYECKUX MpOIlec-
coB. Ilpenensl mpUMEHSEMBbIX TEMIEpaTyp M BBIOOP COOTBETCTBYIOUIETO TEIJIOHOCUTENS U
OXJIQKJAIOLIETO areHTa.

44. HarpeBanue BoJsHbIM nlapoM. HarpeBanue tonounsiMu razamu. HarpeBanue npome-
JKYTOYHBIMH TEIJIOHOCUTENAIMU. HarpeBanue anekTpuueckuM TOkoM. OxJtaxaeHHe BOAOH, BO3-
JyxoM U JbjioM. KoHieHcanysi: MOBEpXHOCTHASI U CMEIIECHUS.

45. Tunbl KOHIAEHCATOPOB, IPUMEHIEMBIX B IUILEBON MPOMBIIIIEHHOCTH.

Paszoen 4. Maccoobmennwie npoyeccer. (OITK-1,ITK-5, TTK-10).

46. OCHOBHBIC TPUHITUIBI KJIACCH(PHUKAIMK TETUIOOOMEHHBIX ammaparoB. Pexymeparns-
HbI€, pEreHepaTUBHBIE U KOHTAKTHBIE TETNIOOOMEHHUKHU.

47. XapakTepucTrKa TETUIOHOCUTENICH U OCHOBHBIX THUIIOB TEIUIOOOMEHHBIX ammapaTosB.

48. TennoBast 301U, XapaKTEPUCTHKA TEIIJIOBBIX M3OJISILIMOHHBIX MaTepUalloB U pac-
YeT U30JISLUY.

49. DnexTpodu3nUecKue MEeTo bl 00paOdOTKU MHUIIEBHIX MPOIYKTOB — HArpeB B 3JIEKTPO-
MarHUTHOM Iojie — HHQpakpacHoe oOnydyenue, Bo3aeiicreue nons BU u CBY, komOuHupoBaH-
HBIE METO/JIBI.

50. IIpuMeHeHHe MPOLECCOB BBIMAPUBAHUS B IMUIIEBOM MPOMBINUIEHHOCTH. TeopeTuye-
CKHE€ OCHOBBI BblllapuBaHus. PU3NUECKNE CBOMCTBA PACTBOPOB U U3MEHEHHUE UX B MPOLIECCE BBI-
MapuBaHMUsL.

51. OnHOKOpITyCHas BbIIApHAsl YCTAaHOBKA. BblnapuBaHue B BAKYyM€ U 11O/ JaBICHHUEM.



52. MHOrokopmnycHas BbllIapHasi yCTAaHOBKA, €€ YCTPOICTBO U IPUHLUI AECHCTBUS.

53. OcHOBHBIE TUIIBI BBHIMIAPHBIX anmapaToB. [IyTH NOBBIIIEHHS] TEXHUKO-PKOHOMUYECKUX
noKasaresiei BbIITapHBIX YCTAaHOBOK.

54. MexanusM MaccooOMEHa B TEXHOJOTMYECKUX MpOIeccax MUIIEBBIX MPOU3BOJICTB.
MacconepeHoc B IHUILIEBBIX MPOAYKTax U Marepuaiax. CoBpeMEeHHbIE METO bl MHTCHCU(UKAITIH
MaccooOMeHa.

55.IIpornecc abcopOIwy ¥ MPUMEHEHUE €T0 B MHUILEBOM MPOMBIIIICHHOCTH.

56. Ilpouecchl ajcopOIMK M MPUMEHEHHUE X B IMUIIEBON MTPOMBIITUICHHOCTH.

57. OcHOBHBIE THITBI a0COPOEPOB U a1cOPOEPOB, XAPAKTEPUCTHUKA alapaToB, MPUMEHS-
€MBIX B IHUILEBON MPOMBIILIEHHOCTH.

58. IIpotecchl IKCTPAaKIKU B MUIIEBOM MPOMBIIIICHHOCTH. MeXaHN3M SKCTPAKIUU B CH-
CTeMe TBEPAOE TEJIO — KHUAKOCTb.

59. KoHeTpykuus 3KCTpakTopoB. IIyTH MOBBILIEHUST TEXHUKO-?KOHOMUYECKHUX TOKa3aTe-
JIeil 9KCTPAKTOPOB.

60. fIBicHME TEPMOBIArOMPOBOJHOCTH, €ro (U3NYEecKasi CYIIHOCTh M MaTEeMaTHYECKOe
onucanue. [lytu nHTeHCUUKAIIMK TIepeHoca Bjard BHyTPU MaTepuaa.

Pazoen 5. Mexanuueckue npoyeccer. (OIIK-1,ITK-5, ITK-10).

61. Ilpomecchl CymKH B MUMIEBOM MPOMBIIUIEHHOCTH. OCHOBHBIE TPOOJIEMBI TEOPUH U
TEXHHUKH CYIIKH.

62. MeToabl 00€3BOXKHMBAHUS H IPUMEHEHNE UX B 3aBUCUMOCTH OT CBOWCTB MPOJYKTA H
SHEPrUU CBS3H BIIaTd ¢ MaTEpUAJIOM.

63. Ilapamerpsl BiaxkHOro Bo3ayxa. J-X nuarpamMma. TepMoguHaMHUECKHE XapaKTepH-
CTHKH BJIQ)KHOTO MaTepHuaa.

64. OcHOBBI KMHETUKH CYIIKU. KpUBBIE CYIIKH, CKOPOCTb CYILIKH U TEMIEpaTypHbIE KpH-
Bble. XapaKTEPUCTUKA OTIEIbHBIX IEPHUOIOB MPOLIECCA CYILIKH.

65. M3MeHeHHe CTPYKTYpHO-MEXaHMYECKUX CBOWMCTB MAaTE€pHaJOB B MPOLIECCE CYIIKH.
MeTo1b61 000CHOBaHMSI ONTUMAIBHOTO PEKMUMa MPOLECCOB CYIIKH.

66. HoBble MeTO/ABI CYIIKHU, UX (PU3UYECKasi CYIIHOCTD

67. IlonsTe o mporecce TUCTWLIALIUK. [Ipoliecchl NeperoHku U pekTudUKanuu B MH-
IEBOW MPOMBIIIJIEHHOCTH.

68. IIponecchl KpucTaUIM3aMK B MAIIEBOM TPOMBIIIJIEHHOCTH.

69. Tunpl anmapaToB JUid KPUCTAIM3AaLMU: BaKyyM alaparbl; MeIalKu-
KpPHUCTAJIJIN3aTOPHI.

70. [IpuMeHeHne mMpoIeCCOB U3MENIbUEHHUS B TUIIEBOM TexHooruu. Kiaccudukanus me-
TOJIOB U3MEJIbYECHUS.

71. Tunbl 1poOUIBHBIX YCTAHOBOK.

72. CopTpoBaHHE B IIPOLIECCAX MUIIEBBIX IPOU3BOACTB. THIIBI anmapaToB AJIs COPTUPO-
BaHUS U OYUCTKH.

73. IIponiecchl mpeccoBaHMs B MUILEBOM MPOMBIIUIEHHOCTH

74. Tunbl ycTaHOBOK A1 00paboTku naBieHueM. [Ipeccsl aiia 06e3BoxkuBanus, GopMOB-
K1, OpHUKETHPOBAHMUSL.

75. CMelleHne B NMUIIEBOM NMPOMBINIJIEHHOCTH. THIIBI anmapaTtoB, NPUMEHSIEMBIX JIs
CMEILEHUS.

4.7 Conep:xaHue pa3aesoB IUCHUILINHBI

Pa3nen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTHYECKHUX MPOLIECCOB

3a1auu TUCIUTUTHHEI, €€ COJIep)KaHue M poJib B (GOPMHUPOBAHHUH CITCITUAIIHACTA.

Pa3BuTHe Hayku o mpoueccax u anmnaparax. Kinaccudukarms mporeccoB. AHamu3 IpoTe-
KAOIIMX B MHIIEBBIX ITPOU3BOJICTBAX MPOIECCOB. 3aaduu 10 CO3JIaHUI0 DHEpropecypcocoepera-
IOIUX TUIIEBBIX TEXHOJIOTHH, YIKOJIOTUYECKH YUCTBIX U OE30TXOHBIX MPOU3BOACTB. MeTOIbI U
HNPUHIIAIE MOAEIUPOBAHUS IIPOLECCOB U alllaparosB.
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Paznen 2. 'mapoMexaHnyecKue nNpouecchl

2.1. Ocrogvl cuopasiuxu

I'mapocratuka. Cxxmxaemble KUIAKOCTU. [mapocrarnyeckoe nasienue. uddepeniu-
aJbHbIE YPaBHEHUS KUJAKOCTU Dilsiepa. OCHOBHOE ypaBHEHUE IMAPOCTATUKH.

IM'uapoaunamuka. Bsi3kue ¥ HEBSI3KME KUIAKOCTH. BI3KOCTh KUAKOCTEH M ra3oB. 3aKOH
HeroTona. JluHaMu4YecKuii 1 KUHEMAaTHYECKU KO3(PGUIIMESHTHI BA3KOCTH. BiusiHUS Temmnepary-
pbl M JaBJIEHHUS HaA BSI3KOCTh MKUJKOCTEHM W Ta30B. JIMHEMHOCTb OAHO3HAYHBIX XUMHUKO-
TEXHUUYECKUX (PYHKIIHH.

Pexxumbl ABUXKEHUS BSI3KOU KUJKOCTH. DKBUBAJICHTHBIN IUaMeTp. Y paBHEHUE pacxoja.
VYpaBHEHHE CILIOMIHOCTH WM HEPa3pbIBHOCTH MOTOKA. JluddepeHnnanbible ypaBHEHUS IBHXKe-
HUSI HEBSI3KOM M BA3KOM JKHJIKOCTH.

VY nenbHas MexaHuueckasi SHeprus noTtoka. CTaTUYECKU U JUHAMUYECKHUIM HAIoOpbl U UX
u3Mepenue. CpelHss U MakCUMajbHasi CKOpPOCTH moToka. Teopema bepHyinu ajis HEBSI3KOH U
BSI3KOM HEC)KUMaeMoU KuakocTH. [Ipunoxxkenus Teopemsl bepHyim.

Omnpenenenue pacxo/ia YHEPrUU HAa TPAHCIIOPTHPOBAHUE KHUAKOCTEH U Ta30B MO TpyOam.
BriBoz1 (hopMyIibl CONTPOTUBIEHUS MPU JJAMUHAPHOM PEKUME.

[Tomobue Qusmdeckux siBreHUN. OCHOBHBIC TIOHSATHS W ONPEACICHUS. Y CIOBUS OJIHO-
3HayHOCTU. KoHCTaHThl 10/100Ms, MHBApUAHTHI TOI00US, CUMIUIEKCHl U KOMIUIEKCHI MOI00US.
BoiBoa KpuTEpHEB rUAPOAMHAMUYECKOTO MOA00US. MeToa aHanu3a pa3MEepHOCTEN.

O06o006menHas kpurepuainbHas (GopMmyna JUisl ompeiesieHUus: MOTepU Haropa Ha TPEHHUE.
ConpoTuBieHue TpeHUs B INIAJKUX U LIEpoXoBaThix TpyOax. [loreps naBiieHus Ha peoojieHue
MECTHBIX COMPOTUBJICHMI. Pacuer TpybonpoBoaoB

I'mppoauHamuka ciiost 3epHUCTBIX MaTepuaioB. HenmoaBHKHBIN c101. B3BelIeHHBIN CII0N
(xunsmid, nceBaookmKkeHHbIN). [THeBMoTpancnopT. ConpoTUBIEHUE CIIOSI 36pPHUCTOTO MaTe-
puana. CkopocTh nceBaookmkeHrus. OCHOBHOE ypaBHEHUE JBWXKEHUA Tena B cpene. CKopocTh
BUTaHMS. CKOPOCTh OCAXKIACHUSI.

2.2. [lepemewenue scuoxocmetl (nacocwl). Knaccugpurayus nacocos

ITopuiHeBsle Hacockl. Hacockl MpocToro U MHOTOKpaTHOro AeicTBus. Juarpamma noxaa-
uyn Hacoca. [IpenensHas BeicoTa BcackiBaHus. [lorepu Hamopa Ha NMPEOAOICHUE CUIIBI MHEPIUH.
Bo3aymnsie konmaku. MuaukaropHas auarpamma. OOImas XxapakTepUCTHKa MOPLIHEBBIX HACO-
coB. KOHCTpyKIIMM NOPIIHEBBIX HACOCOB. JleTay MOPIIHEBBIX HACOCOB.

Potopubie Hacochl. LleHTpoOekHble Hacochl. YpaBHeHue Oiinepa. IlpeaenbHasBbicoTa
BcackiBaHus. Dopmyibl HponopuuoHadbHOCTU. Pabouwne, xapakTepucTuku HacocoB. Pabora
LEHTPOOEKHOrO0 Hacoca Ha ceTh. IlapamensHoe M MOCIENOBaTEIbHOE COEIMHEHHE HACOCOB.
MHuoroctyneHuarbie Hacochl. KoHCTpykMM 1EeHTpoOeKHBIX HacocoB. CpaBHUTENbHAsI OLEHKA
LEHTPOOEIKHBIX M MOPIIHEBBIX HACOCOB, BUXpEBbIe Hacochl. OceBble (ITponeiepHbIe) HACOCHI.

YCeTpoUCTBO I OMEIIEHMS KUAKOCTEW IMOCPEACTBOM Mapa, BOABI U CKATOTO BO3/1yXa
(raza). [TapoctpyitHble Hacockl. BogocTpyiinbie Hacocsl. MoHTexto. ["a3nudTel. CugoHsl.

2.3. [lepemewenue u cocamue 2azos

Knaccudukanus MaimmH A7 cxkaTHs U epeMeleHnst ra3oB. [lopiiHeBble KOMIIPECCOPBHI.
WnaukaTopHas quarpamma kommpeccopa. Koaddumuent nogaun u npenen cxxarus. MHOrocTy-
NeHyaToe cxatue. MomHocTh, norpedisemas komrnpeccopoM. OCHOBHBIE THITBI M KOHCTPYKLIUU
MOPUIHEBBIX KOoMIIpeccopoB. TypOokommpeccopbl. XapakTepucTuka TypOokommpeccopos. Pas-
BUBaeMoe JaBieHue. OCHOBHbIE KOHCTPYKUMH TypOokommpeccopoB. CpaBHUTENIbHasl OLIEHKa
MOPIIHEBBIX KOMIIPECCOPOB M TYpOOKOMIPECCOpPOB U 00JIacTH HX NpHUMEHeHusa. Bakyym-
Hacocbl. OCHOBHBIE KOHCTPYKIIMM: IOPIIHEBBIE, POTALIMOHHBIE, BOJAOKOJIBIIEBBIE U MACISIHBIE,
BOJI0-U MapocTpyiHbie. Bentunaropsl. LlenTpoOexxHbie BeHTHIATOPHL. Paboumne xapakTepucTu-
ka. OceBble BEHTUIISTOPBI.

2.4. Pazoenenue H#uoKux HeOOHOPOOHbIX CUCTEM

HeonHopoanble cucTeMBl B MUIIEBON IPOMBIIUIEHHOCTH, UX XapaKTEPUCTUKA U KJIacCH-
dukarus. Meroasl pazaenenus. O0mme TpeOoBaHUs, MPEACTABISIEMbIE IS pa3IeIeHUS KUTKIX
HEOJTHOPOAHBIX cucTeM. OcaxaeHne. OcoOEHHOCTH pacueTa Mpoliecca OCHAIIEHUS B KHUJIKOH
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cpene. Tumbl OTCTOMHUKOB, WX XapaKTEpUCTHKAa W 00JIacTh mpuMeHeHHs. OcaxaeHue B Ioie
1eHTpoOeKHBIX cui, OCOOEHHOCTH pacueTa CKOPOCTH OCAXKACHHS. | MIPOLMKIOHBI, O0COOCH-
HOCTh MX pacyera, HeHTpU(YTU U cemaparopsl, ux kinaccudpukamnms. OCHOBBI pacueTa HEeHTPH-
¢byru: neHTpoOexHas cuia, (HakTop paszieseHus:, IPOU3BOAUMOCTh, Fa0APUTHI, PACXO] SHEPIHH.

Tumnbl nenTpudyr, UX xapakTepucThka u 001acTe npuMeHeHus. OTCToiHbIe HEHTPUDY-
ru. [TyTu noBellIeHNs TEXHUKO-9KOHOMUYECKUX MOKa3aTeaed HeHTPUPYT.

QunbTpoBanne. TuUNbl QUIBTPAMOHHBIX MPOIECCOB U 001acTh NMpUMeHeHUs. OCHOBBI
Teopuu ¢GuibTpauuu. Pexxumbl guiabTpanus. Meronsl pacdera nponecca ¢uiabtpanuu. Cko-
pocths puinbTpamuy. Koadduuuent ¢puapTpanyu 1 MeToAsl UX onpenenenus. Pacuer ¢umibrpa.
Knaccugukanus GuiabTpoB Ans KUAKUX cucTeM. Tuibl GUIbTPOB, UX XapaKTEpUCTHKa U 00-
nacte mnpumeHeHus. Llentpudyru ¢unbTpyromero Ttuna. I[lyTM TMOBBIIIEHHS TEXHUKO-
9KOHOMHYECKUX IOKa3aTeNnell pUIbTPYyIOIUX YCTaHOBOK. Y IbTpauibTpalus U oOpaTHbIM oc-
Moc. OcHOBBI Teopuu mporiecca. [lomynponuriaemsie 1 yIbTpaduIbTPAlUd U 00OPaTHOTO OC-
Moca. OunbpTpyromue 1eMeHTbl. CxeMbl MEMOPAaHHBIX annapaToB M ycTaHOBOK. IIpakTnyeckoe
NpUMEHEHHE YIbTPaQHIbTPAUN U 00PATHOTO OCMOCA B MHIIEBOW MPOMBIIIJICHHOCTH.

2.5. Pazoenenue 2az08bix HeOOHOPOOHBIX CUCHIEM

OcaxzaeHue B rpaBUTAllMOHHOM mojie. Cuiibl, IEUCTBYIOINE HA YacTUILy. PacdyeT ckopo-
CTH OCAXKIEHUS U aHAIN3 [1apaMeTPOB, €€ OIpelia NeluX, IPU Pa3IUUHbIX PEKUMaX OCAXKACHUS.
OtcToliHbIE KaMephl, UX XapaKTEpUCTUKAa U OCHOBBI pacuera. Llukionsl. Pacuer ckopoctu oca-
KJIEHUS B I10JIe LIEHTPOOEKHBIX CHJI MPHU Pa3IMYHbIX PEXUMAaX ocakleHus. KuHeTuka 1UKIOH-
Horo mnpouecca. [lman pacuera nukiioHa. OmnpeneneHue NPOAOKUTEIbHOCTH NpPEObIBaHUS B
LIUKJIOHE, rabapuTOB armapara, pacyeT rUApaBIndeCKUX COPOTUBIIEHUH, BEIOOP BEHTHIISATOPA U
OIpe/iesIEHUE pacxo/ia SHEPTUH.

D¢ dexTuBHOCTH pabOTHI LUKJIOHA U BBIpAXKEHUE €€ B KpuTepuanbHou gopme. [lytu mo-
BhIeHHUS 3()PeKTHBHOCTH pabOTHI MKIIOHA. THITHI IMKIIOHOB. baTapeiiHple IIMKIOHBI M OCHOBBI
ux pacyera. ['mapaBiuyeckue npuieocaauTend. TUITb annapaToB, UX XapaKTEpPUCTHKA U 00JIacTh
npuMeHeHns. OuibTpbl. TUnbl QUIBTPOB, X XapaKTEPUCTUKA U 00JACTh MPUMEHEHUS. DIIeK-
TpouibTpbl. Ou3nyecKkre OCHOBBI 3JIEKTPOOCAKICHUS. THIBI AIIEKTPOPMIBTPOB, UX XapaKTe-
PHUCTHKA, IPaBUIIO 00CTYKUBaHUS U 00sacTh NpuMeHeHusl. OCHOBBI pacyeTa 31eKTPO(UIbTPOB.

2.6. Ilepemewiuganue 8 HcUOKUX cpedax

[Ipouecc nepemenivBanus B MUILEBOIN MPOMBIIITIEHHOCTH. UHTEHCUBHOCTD U 3 (HEeKTUB-
HOCTh NepeMelInBaHus. TeXHOJIOTHYecKue CIoco0bl MepeMeNIMBaHNs: THEBMATHUYECKOe, IIUp-
KYJISIPHOE U MEXaHUUYECKOE.

KpurepnanpHas 3aBUCUMOCTD Ul BBIPAKEHUSI MOLTHOCTU MEXaHWYECKUX Memanok. Pa-
0oumil ¥ MyCKOBOM mepHoibl MepeMelnBaHus. TUIbl anmnapaToB, MPUMEHSIEMBIX ISl IepeMe-
HIMBAHUS.

Pa3nea 3. TenJioBble mpoueccol

3.1. Ocnosvr mennonepeoauu

TermnonpoBoanocts. 3akoH Dypee. Koaddumnument temnonpoBomnoctu. Juddepenim-
aIbHOE YpPaBHEHHUE TEIUIONPOBOAHOCTH. TemIonpoBOJHOCTh OAHOCIOWHOM M MHOTOCIOMHOMN
CTEHOK. 3aKOH HeCTallMOHapHOW TeruionpoBoAHOCTH. Kpurepun TtemnoBoro mnomodusi buo,
®ypbe u Oe3pazmepHas TeMIepaTypa.

MeTtoapl pacyera HecTallMOHApHOTO TeriooOMeHa. KOHBEKTUBHBIN TermiooOMeH. 3aKoH
Herorona. luddepennmansHoe ypaBHeHHE KOHBEKTHBHOTO TersiooOMeHa. Kputepun temioBoro
noo0Ust U CBSI3b MEXIY HUMH, TEIJIOOOMEH MpU MU3MEHEHMM arperaTHOro COCTOSIHMSI YKHMJIKO-
ctu. Teronepenaya B KUMAIMIMX )KUIKOCTSAX U IPU KOHAEHCALUU NIapOB.

OcHoBHbIE ypaBHEHHS TerIonepeaayu. JIBrmxkymas cuiia TemIoBbIX MpolieccoB. Berunc-
JIEHUE CpPEIHEH Pa3HOCTH TEMIEpPATyp UIM MPSMOTOKA, IPOTUBOTOKA, NEPEKPECTHOTO U CMe-
[IAaHHOTO TOKOB TeryoHocuteneil. Koadduiuent reronepenaun U TepMHUUECKUE COMPOTHUBIIE-
HUSL.

TennoBoe u3NydeHHE, OCHOBHBIE MOHATHS. Teron3iaydeHue razoB. Pacder mydncroro
TEII000MEHa.
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3.2. HaepesaHue, oxnazicoenue, KOHOEHCAYUs

3HayeHHue TemI000MeHa NP OCYIIECTBICHUHU MUIIEBBIX TEXHOJOTMYECKUX IPOLECCOB.
[Tpenensl MpUMEHSIEMBIX TEMIEPATyp U BEIOOP COOTBETCTBYIOUIETO TEINIOHOCHUTENS M OXJIAXK a-
IOILETO areHTa.

HarpeBanue BogsubeiM napoM. HarpeBanue Tonounsimu razamu. HarpeBanue npoMmexy-
TOYHBIMM TEIJIOHOCUTESIMU. HarpeBanue 3IeKTpUYECKUM TOKOM.

OxJaxieHre Bo/10M, BO31yX0OM U JbA0M. KoHIeHcaus: NOBEPXHOCTHAS M CMELICHUS.

Tunsl KOHAEHCATOPOB, MPUMEHAEMBIX B IUIIEBOM IPOMBINUICHHOCTH. Pacuer mosepx-
HOCTHOT'O KOHJIEHCATOpPa, KOHJEHCATOPOB CMELIEHUS (IPSIMOTOYHBIX U MPOTUBOTOUYHBIX). Oco-
OEHHOCTHU pacyeTa KOHACHCATOPOB CYyOJIMMAllMOHHbBIX YCTaHOBOK.

3.3. Tennoobmennas annapamypa

OcCHOBHBIE NPUHIMIBI KJIacCU(UKALMU TeMJI00OMEHHBIX anmnapaToB. PexynepaTuBHbIE,
pereHepaTUBHbIC U KOHTaKTHBIE TEIUIOOOMEHHUKU. XapaKTePUCTUKA TEIJIOHOCUTENEH U OCHOB-
HBIX TUIIOB TEINIOOOMEHHBIX aIllapaToB.

TemooOMEHHUKHU: ra30Bble, IAPOBbIE, BOJSHbBIE C IPUMEHEHUEM BBICOKOKMIISIUX TEI-
JIOHOCHUTEJIEH, ¢ UCIOJIb30BAaHUEM JIEKTPOIHEPIHH, OCHOBHbIE TUIIBI TEIJI000MEHHUKOB. OCHO-
BbI pacyeTa TEeIJI000MEHHBIX annapaToB. MarepuanbHblil U TerI0Boi pacueT. Onpenenenue Ko-
3¢ GUIMEHTOB TeIUloNepelayd B TEINIOOOMEHHBIX ammaparax, BbIOOp CKOpPOCTH pabouux Tel,
olpejiesieHue TEPMUUECKUX CONMPOTHUBIIEHUH U T.1. OnpeneneHue cpeaHeil pa3HOCTU TeMIlepa-
Typ NpU KOHJECHCALIMH, UCIIAPEHUH U KUIIEHUH, CPEIHSASA Pa3HOCTh TEMIIEPATyp NPHU MPSIMOM TO-
K€, IPOTHBOTOKE, CMEIIAHHOM TOKe. | MApaBIMYeCcKHii 1 MEXaHHYECKUI pacdeT TErI000MEHHO-
ro ammnapara. JHeprerudeckuil u sxceprerndyeckuit KIIJ{ remoo6mennoro anmnapara. Ilytu un-
TEHCU(PHUKALINHU TPOLIECCOB TETNIOOOMEHA M MOBBIIIEHUE TEXHUKO-DKOHOMUYECKHX TTOKa3aTeNeH.

TemmoBass M30A1MsA, XapaKTEPUCTUKA TEIUIOBBIX M3O0JILMOHHBIX MAaTEpUAJIOB U PACUET
U30JISIIAH. DICKTPODU3HIECKUE METOIBI 00pa0OTKH MUIICBBIX MPOIYKTOB — HATPEB B DJIEKTPO-
MarHMTHOM Mojie — uHdpakpacHoe oOnydenue, Bo3aeiicteue nons BU u CBY, komOuHupoBaH-
HBIE METOJBI.

3.4. Buinapusanue u gblnapHvle annapamoi

[IpuMeHeHne npoleccoB BbIIapUBaHUS B NHILEBOM MPOMBIIUIEHHOCTH. TeopeTndeckue
OCHOBBI BbInapuBaHus. GU3NUecKUe CBOKWCTBA PAaCTBOPOB U U3MEHEHHUE UX B IIPOLIECCE BBINIAPU-
Banusi. OJTHOKOPITYCHAs BBITIapHAsi yCTaHOBKA. MatepuanbHbIN U TEIJIOBOM pacuer. Brimapusa-
HUE B BaKyyMe€ M IIOJ JaBJI€HHEM. MHOIOKOPIIyCHasl BbIIApHAsi YCTAHOBKA, €€ YCTPOMCTBO U
MIPUHIIAN AEHCTBHUS.

Cxema paboThl MHOTOKOpIyCHOH BhINMapku. CamoucnapeHue B MPSIMOTOYHOM BbIMapHOMH
ycTaHOBKe. PacueT MHOrOKOpPIyCHOM BbIIapHOHM ycTaHOBKU. Ompenenenne TeMnepaTrypbl KUsi-
YEeHHsI PACTBOPA, TEMIIEPATYPHBIE NTOTEPU B BBIMAPHOM YCTAHOBKE, PACUET Pacxoja IPErOIIEro
napa, pacuer kospduireHTa Temionepeaadn B BbIApHbIX YCTAHOBKAX C yU4ETOM IMepenaaa TeM-
nepaTyp Ha IUIEHKEe KOHJIeHcaTa, pacyeT OBEPXHOCTH HarpeBa. Bei6op uncia Kopimycos.

OCHOBHbBIE TEXHUKO-KOHOMHUYECKHUE XapaKTEPUCTUKH BbIMapHOHN ycTaHOBKH. OCHOBHBIE
THUIIBI BBINIAPHBIX aNlapaToB. BelmapuBaHue B TOHKOM IUIEHKE. MeTObl MOBBIILIEHUST CKOPOCTH
HUPKYJSINUU. BeinapHsle annaparsl ¢ IPUHYAUTENbHOW NUPKYISIUEN pacTBopa. BeimapuBanue
C TEIUIOBBIM HacocoM. IIyTu NOBBIIEHMS] TEXHUKO-3KOHOMHYECKHMX IOKAa3aTeJIel BBIIApHBIX
YCTaHOBOK.

Pasnen 4. MaccooOMeHHBbIE TPOLIECCHI

4.1. Maccoobmennvie npoyeccovl 6 NUULEBOU NPOMBILULEHHOCTU

OcHoBBI TeOpUH MaccooOMeHa. Mexanus3M maccooOMeHa. MaccooOMEH B TEXHOJOTHYE-
CKHX Ipolleccax MUIIEBBIX MPOU3BOICTB. MacconepeHoc B MUILEBBIX NPOAYKTaX U MaTepuanax.

[TuimeBbie MPOTYKTH KAK MHOTOKOMIIOHEHTHBIE M MHOTO(a3Hble cucteMbl. [Ipumenenne
npasuiia a3 Uil aHaIM3a IpoueccoB Maccooomena. Koadduurentsr maccoobmMena u maccorie-
penaun. Koagppunuent macconeperoca u ABMXKYyIIMe cuibl npouecca. Kunernueckue kodpdu-
LIMEHTHI B YPAaBHEHMSIX MACCOIIEPEHOCA.
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HuddepenunanbHoe ypaBHEHHE MacCONEpeHoca U ero KpaeBble ycioBus. OOmuil BHI
pemeHus: ypaBHeHus. [logoOue TEmIoBBIX W MacCOOOMEHHBIX mporieccoB. Juddy3noHHbIN 1
MoJsipHbIid iepenoc. Konnenrpaunonnas muddysus u repmoauddysus. uarpamma paBHOBe-
cusi. OcoO0eHHOCTH TMepeHoca B CUCTEMAX: TBEPIOE TENO — KHUAKOCTh; TBEPJOE TENO — I'a3; KU-
KOCTb — XKHUJAKOCTb. COBpEMEHHBIE METOIbl MHTEHCU(PHUKAIITH MAaCCOOOMEHA.

4.2. Copbyuonmsie npoyeccovl U annapamol

[Tponecc abcopOuuu U MpUMEHEHHE €ro B MHUILEBOM MpOMbIIUIeHHOCTH. Hensorepmuye-
ckas abcopOuusi, MHOTOKOMIIOHeHTHasi abcopOuus. [Ipoueccrl ancopbunn U NpUMEHEHHE UX B
MUIIEBON IPOMBIILIJIEHHOCTH.

N3otepmbl copOruu u necopbuuu. Meton rpaduyueckoro pacuera, COpOIMOHHBIX MPO-
reccoB. OCHOBHBIE THITBI aOCOpPOEPOB U a/copOEpOB, XapaKTEPUCTUKA allaparoB, IpUMEHse-
MBIX B MHUIIEBOM MNpoMbIlUIeHHOCTU. Perenepanus nornoruteneil. Ilytu wuHTeHCHpUKauu
COpPOLIMOHHBIX IIPOLIECCOB.

4.3. Dxcmpaecuposarue u IKCMpPaKmopbl

[Ipoueccsl PKCTpaKIUKU B MUIIEBOM MTPOMBIIUIEHHOCTH. MeXaHu3M 3KCTPAaKLUU B CUCTE-
Me TBEpI0e TeNo — KUAKOCTh. Juddy3nonnas Teopus sxcTpakiuu. MatemaTHuecKkoe Onucanue
nporiecca dKcTpakuuu. KosddumenTsl BHEIIHEW 1 BHYTpeHHEH MU Gy3UH U METOABI UX OTpe-
nenenus. Brnusnue tepMmoauddys3un Ha mpouecc dKCTpakiuu. KOHCTpYKIMs 3KCTPaKTOpPOB U
METO/Ibl pacuera, MaTepuaibHbI U TEIIOBOW OajaHChl, ONPE/IeIEHNE OCHOBHBIX pa3MEpOB all-
napatoB. [lyTu MOBbIIEHNUS TEXHUKO-3KOHOMHUYECKUX MOKa3aTelNeil SKCTPaKTOPOB.

4.4. Ocnogul 61a2okunemuKu

[Ipumenenue ypaBHeHUN MaccooOMeHa K MEPEeHOCY BIaru BHyTpu Marepuana. Cramuo-
HapHOE W HECTAIlMOHAPHOE T0JIe Biarocoepkanus. GOpMBI CBS3H C MaTepPHAIOM, X (HU3UKO-
XUMHUYECKHE U SHEPreTUUECKHe XapaKTEePUCTUKU. AJCOPOLMOHHAS, KaWUISpHAs U SHTPOIHUI-
Hasl CBSI3H.

Koaddunment nuddysun Biaru B MaTepuane U ero 3aBUCUMOCTb OT BJIAKHOCTH U TEM-
nepaTypsl. SIBI€HHE TEPMOBJIAroNpPOBOJAHOCTH, €r0 (PU3MUECKasi CYITHOCTh U MAaTeMaTHYecKoe
onucanue. I1yTn naTeHCH(UKalMK epeHoca Bjaard BHYTpU MaTepuana.

4.5. Ilpoyeccol cywku u cyuunvhvie YyCmano8Ku

ITporecchl cymky B MUIIEBOW MPOMBIIIIEHHOCTH. OCHOBHBIE IPOOIEMbI TEOPUU U TEX-
HUKU cylikd. COBpeMEHHBIN 3Tan pa3BUTHS HaykH o cymike. Cylika Kak IpoLecC pa3J/ieleHUs
a3 B ycnoBHAX B3aMMOJICHCTBUS BHEUIHMX M BHYTPEHHUX MoJieil. MeToasl 00e3BOKUBaHUS U
NPUMEHEHHE UX B 3aBUCUMOCTH OT CBOMCTB MPOJYKTa U SHEPTUH CBSI3U BJIaru ¢ MaTeprajiom.

ITapamerpsl BraxkHoro Bosayxa. J-X nuarpamma. OCHOBBI CTaTUKU CYLIKH: aHAJIU3 U30-
TEepMbI COpOLIUMU U J1ecOpOIIMH, paBHOBECHAS BJIAXKHOCTh, TMIPOCKONINYECKas BIAXKHOCTh, THCTe-
pes3uc copOouuu 1 JecOpOILUH U €ro MPaKTUYECKOe 3HA4YeHUE, TePMOJUHAMUYECKHE XapaKTepu-
CTHKH BJIQXKHOTO MaTepuaa.

OCHOBBI KMHETHKH CYIIKH. KpUBBIE CYIIKH, CKOPOCTH CYIIKH U TEMIIEPAaTypHbIE KPUBBIE.
XapakTepucTuKa OTIENbHBIX [IEPHOJOB MpOoLecca CYIIKH. Y paBHEHUs KPUBBIX CYLIKU IJi Hep-
BOT'O M BTOPOI'O IIEPHOA.

KpaeBbie ycnoBust u meroauka pemieHudl nuddepeHranibHOro ypaBHEHHs BIAaronpo-
BOJIHOCTH JJIsi BTOPOTo nepuoja cymku. KoadduueHt cyku u MeTo/ibl ero onpeaeneHus, Ku-
HETHUYECKHI pacueT Mpolecca CyIKH.

N3MeHeHne CcTpyKTYpHO-MEXAaHUYECKUX CBOMCTB MaTepHalloB B Ipolecce Cylku. Mero-
Jibl 000CHOBAHUS ONTHUMAJILHOTO PeXXKMMa MPOLIECCOB CYIIKH.

OCHOBBI MHXXEHEPHOI'O pacyeTa CYIIWIbHBIX YCTAHOBOK. T€pMOAMHAMMUYECKUN aHAIU3
cymku B J-X nuarpamme, OCTpOEHHE B HEHM MPOIIECCOB, MPOUCXOIANINX B Kajopudepe u cy-
MIMJIBHON KaMmepe. BapuaHTBl CyIIMJIBHOTO Ipoliecca, UX aHAIMTHYECKUH U rpadoaHamuTHye-
ckuit pacuet. DHeprernueckuid KII/[ cymmibHON yCTaHOBKH.

HoBble MeToBI cylIkH, UX (pru3nyeckast CyIIHOCTh: KOHBEKTHBHAS CYIIKA B MICEBIO0XKH-
KEHHOM, KHUIIALEeM, (POHTaHUPYIOIIEM, BUXPEBOM CJIO€ U BO B3BELIEHHOM COCTOSIHUH, CYIIKa
UH(PAKPaCHBIMH JIydyaMH, CYIIKa B 3JIEKTPUYECKOM I10JIe BBICOKOM M CBEPXBBICOKOH 4aCTOTHI,
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KOMOMHHUPOBAHHbIE METOBI CYIIKH, MEHOCYIIKa, CylIKa cyOauMmanueii, akycTudeckas CyIIKa.
KoHnTtakTHbIi BrarooomeH. OnieHKa SKOHOMUYECKON 3(P(PEKTUBHOCTH W IyTH TOBBIIICHUS TEX-
HUKO-?KOHOMHYECKUX TOKa3aTeNell CyIIMIbHBIX yCTaHOBOK. OCOOCHHOCTH CYIIKH B KOHAULUO-
HUPYEMBIX [TOMEILIECHUSIX.

4.6. IIpoyeccwi nepeconku u nepecoHHvle annapamsl

[TonsiTre o mponecce nuctTwAnUU. JuarpamMmel pa30BOro paBHOBECHS 1Ji OMHAPHBIX U
MHOTOKOMIIOHEHTHBIX cMeceil. IIporeccel meperoHku u peKTH(UKALUU B MUIIEBOH MPOMBIII-
nenHoctu. OcHoBbI Teopuu neperonku. Kinaccuduxaius pasaeneHHbIX cMeceld, OCHOBHBIE 3aKO0-
HBI [IEPETOHKHU.

Krnaccudukanus nponeccoB NeperoHky U c1abocTu UX MPUMEHEHHUs. Y CIIOBUS pasjiene-
HUS B3aHMOPACTBOPHUMBIX KOMIIOHEHTOB, YACTUUHO PACTBOPUMBIX U HepacTBOPUMBIX. CliokHas
MepEeroHKa: MHOTOKYOOBbIE anmnapathl; KOJIOHHBIE anmnapaTbl. OCOOEHHOCTH Ipoliecca peKTUugu-
Kaiuu. Pektudukanus OMHApHBIX CMece — UAealbHbBIX, PEAIbHBIX, a3€TPOMHBIX. DKCTPAKTHB-
Has pekTudukanus. [Iporeccel, mporekaoIirue Ha Tapeakax, Hacal0uHble KOJIOHHBI, JICHOYHbIE
KOJIOHHBI, POTAIl[MOHHBIE aIlllapaThl.

[Tonstue o KII/] tapenbuaroro anmapara, S5KBUBAJICHTHOM BBICOTE, €JUHUILIE IEPEHOCA.
[TyTy noBBILIEHUS] TEXHUKO-3KOHOMMUYECKUX IOKa3areaeil pekTuduKkalMoHHbIX anmnaparos. [lo-
HSTUE O PEKTU(PHUKAIMU MHOTOKOMIIOHEHTHBIX cMeceil. MoneKymsipHas TUCTHILISIUS.

4.7. Kpucmannuzayus

IIpoueccel KpucTalNIM3aluy B MAIIEBON MPOMBIIUIEHHOCTH. OCHOBBI TEOPUHU KPUCTAIUIU-
3alMM U3 pacTBOpoB. KpuBble paBHOBECHs UIsl IpOLEcca KPUCTALIU3ALUU. 3ap0oKIEeHUE KpH-
CTaJlJIOB.

Kunernka npouecca kpucrammszauuu. MeToapl Kpuctaudsauuu. Kpucramnusauus B
Ipoliecce 3aMOPaKUBaHUs!, OCHOBHbIE 3aKOHOMEPHOCTU. THUIIBI annapaToB JUisl KpUCTAIU3aLUU:
BaKyyM-allllapaThbl; MEIIAIKU-KPUCTAUIN3aTOpbl. MaTepuanbHbIil U TEIUIOBOM pacyeT KpucTa-
nu3atopoB. [IyTu NOBBILIEHHS] TEXHUKO-3KOHOMHUUYECKHUX [T0KA3aTEeNeH KPUCTAILIIM3aTOPOB.

Paszpnen 5. Mexanudeckue npoueccol

5.1. Ilpoyeccwvl usmenvuenus

[IpuMeHeHne nponeccoB U3MENbYEHUS B TMIIEBON TEXHOJIOTHH. TeopeTndecKkue OCHOBBI
npoiiecca ipodnenus — pabotsl I1.A. Pebunnepa, Kuka-Kupnuuesa, Purtunrepa, C.H. XKypxosa
u ap. Knaccuduxanus meronoB uzMenbueHus. TUIbl ApoOUIIBHBIX YCTaHOBOK. Cxema pacuera,
TPOOHIIOK.

5.2. Copmuposanue

CoprtupoBanue B Ipoleccax NULIEBBIX NTPOU3BOACTB. OCHOBBI TEOPUU CUTOBOTO AHAIU3A.
Tuns! annapatoB A7 COPTUPOBAHUS U OUHCTKH.

5.3. Ilpeccosanue

[Tpormeccrl mpeccoBaHus B MHUIIEBOM MPOMBINLIEHHOCTH. OCHOBBI T€OpHH 00pabOTKH
NUILEBBIX MPOJYKTOB JaBieHUueM. OTkaTue KUAKOCTH, (POPMUPOBAHME MUIIEBBIX MPOAYKTOB,
OpukeTupoBaHue. THIBI YCTAaHOBOK JJIsi 00paOoTku aaBieHueM. [Ipecchl i 00e€3BOKUBAHUA,
(OpMOBKH, OPUKETHPOBAHUS.

5.4. Cmewenue

CMmenieHne B NUIIEBOM NMPOMBIIUIEHHOCTH. CMEILEHUE CBITYYUX U IUIACTUKOBBIX MaTe-
puanioB. TuIibl anmnapaToB, IPUMEHSEMBIX I CMEIICHHUS.

5. O6pa3oBaresibHbIE TEXHOJIOTUU
B cootBerctBum ¢ TpeboBanmsimu GI'OC BO no HampaBieHHsIM TTOATOTOBKU peann3a-
IIUs1 KOMIIETEHTHOCTHOTO TOJXO0/a C HEOOXOJAMMOCTBIO NpEeAyCMaTpHBAaeT HCIOJIb30BaHUE B
y4eOHOM TMPOIIECCE aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MIPOBEACHUS 3aHITHI U JPYTHX HHHOBA-
[IMOHHBIX TEXHOJIOTUN B COYETAHUH C BHEAYTUTOPHON pabOTOH ¢ 1eabio POpMUPOBAHUS U pa3-
BUTUS JIMYHOCTHBIX U IPO(ECCHOHATIbHBIX HABBIKOB 00YYaIOIINXCSI.
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Buy yueOHBIX 3aHATHI dopma poBeAEHUS

WnTepaktruBHas hopMa — IPE3CHTAIIUH C UCTIOIH30BAHUEM MYJIbTHME U -

Jlexuuu HBIX CPECTB C MOCICIYIOIINM 00CYXKJICHUEM MaTepHAIIOB (JICKITUS — BU3Y-
a3arysi)
TIpakTUueckue 3aHsATUA TpamummonHas hopma MPOBEACHUS MPAKTUICCKUX 3aHITHH,

[IpopaboTka yae6HOTO MaTepuaia 1o AUCIHIDINHE (KOHCIIEKTOB JIEKIIUH,
Y4eOHMKOB, MaTEPUAJIOB CETEBBIX PECYPCOB), MOATOTOBKA K MTPAKTHYCCKUM
CaMocTosTeNnbHas padoTa | 3aHITHAM U 3aIiuTe pedepara, BhIIOJHCHUES UHIUBUIYAIbHBIX 33 aHHH,
MOJITOTOBKA K MOJTyJTbHOMY KOMITBIOTEPHOMY TECTHPOBAHUIO (BBITIOTHEHHE
TPEHUPOBOYHBIX TECTOB).

6. OueHouHblIe cpeacTBa AUCHUIIMHBI (MOIYJIs1)

OCHOBHBIMU BHJIaMHU JUCIHUIUTMHAPHBIX OIICHOYHBIX CPEJICTB MPHU (PYHKIMOHUPOBAHUH
MOAYJIbHO-PEUTUHTOBOM CHCTEMBbI OOYUYEHUS SBISIIOTCS: HA CTauu PyOeKHOTO pelTHuHra, ¢hop-
MHUPYEMOI0 II0 pe3yJbTaTaM MOIYJIBHOI'O KOMIIBIOTEPHOIO TECTUPOBAHUA — TECTOBBIE 3aaHU,
Ha CTaJUH IMOOLIPUTCIIbHOI'O peﬁTHHFa, CI)OpMI/IpyeMOFO 0 pe3yJibTaTaM HAIIMCAHUSA U 3aIUThI
pedeparoB Mo aKTyallbHOHM MpoOjeMaThKe, Ha CTauu IPOMEKYTOUYHOTO PEHUTHHTA, onpeaese-
MOT'0 IO pe3yJibTaTaM CAavuu 5K3aMC€HA — TCOPCTUYICCKHUEC BOIIPOCHI, KOHTPOJIMPYOIINEC TCOPETU-
YECKOe COoJIep)KaHWe Y4eOHOro marepuaina, KOHTPOJIUPYIOIIUE MPAKTUYECKHUE HABBIKH M3 pas-
JUYHBIX BUJOB MpodeccroHanbHoil nestenbHocTH odydaromerocs nmo OITOII nanHoro Hampas-
neHus1, GopMUpyeMbIe IPU U3YUYEHUU TUCIUTIITUHBL.

6.1 ITacopT ¢oHIa OLEHOUYHBIX CPEICTB M0 JUCHUIJINHE
«IIpouecchl 1 annapaThl MUIEBHIX MPOU3BOACTBY

Ne Kontponupyemsie pa3aesns! (TEMbI) Kon . Ouenounoe cpeAcTso
KOHTPOJIIPYEMOH
/11 JUCIIMIUIMHEI HaVMEHOBaHNE KOJI-BO
KOMIIETECHI[AN
OCHOBHBIE 3aKOHBEI TEXHOJIOTMIECKUX OIIK-1, Tectosrie sananmsi 20
1 Pedepar 1
MIPOIIECCOB. I1K-5, I1IK-10

Bormpocsr s sx3amena 15

OIK-1, TIK-5, TecToBble 3amaHus 20

2 |I'mapomMexaHUYECKUE MPOIECCH Pedepar 1
I1K-10

Bompocsr s sx3amena 15

3 | TeruioBLIE IPOLECCET OIIK-1, TIK-5, TecToBrIe 3amanns 20

POt I1K-10 Bomnpock! 151 3x3amMeHa 20

OITK-1, [TK-5, TecToBble 3aMaHus 20

4 | MaccooOMeHHEBIE MPOIIECCHI Pedepar 2
I1K-10

Bormpocsr s sx3ameHa 20

OIK-1, TIK-5, TecToBbIe 3aMaHns 20

5 | MexaHu4yeckue MpoLecchl Pedepar 2
I1K-10

Bomnpocs! 11 sk3aMeHa 15

dopma KOHTPOJIS — TEKYIIHH KOHTPOJIb, peUTHHTOBOE TeCTUpOBaHue, MOaylb Nel (Mak-
CUMaJIbHas peUTHHTOBas olleHKa — 20x2 6anoB), 3a4eT (MakcUMallbHas peUTHUHTOBas OIEHKA —
50 6anoB), TBopUeckuii 6amt — 10 6aos.

6.2. IlepeyeHb BONPOCOB JJIfl IK3aMEHA
Pasoen 1. Ocnosnule 3akonvt mexunonocuueckux npoyeccos. (OIK-1, TIK-5, TTK-10)
1. YcrpoiicTBo u paboTa OCHOBHBIX TUIIOB JIPOOHIIOK.
2. OcaxeHue B LEHTPOOSKHOM II0JIE.
3. Mammsbl, paboTaromniye o MPUHITUITY IPOKATKH.
4. YcTpolcTBO M paboTa M1apoBO METbHUIIBI.
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5. OTCTOWHUKH EPUOJUYECKOTO ACUCTBHUS.

6. Kimaccudukamnus cymmioxk.

7. Cura. Marepuai u criocoObl H3TOTOBIICHUS.

8. OTCTOMHUKHN HEMPEPHIBHOTO JACHCTBUSA.

9. DkcTparupoBaHue U3 TBEPBIX TE U U3 )KUIKOCTEH. .

10. ITpon3BOAUTEIBHOCT BAJIBLIEBOM JPOOUIIKH.

11. Meronpbl pa3zieneHns HEOAHOPOAHBIX CUCTEM.

12. Cymka. CriocoObl y1ajeHus BlIard.

13. YerpoticTBo 1 paboTa BalbIeBOM IPOOUIIKH.

14. Cycnensus. OMynbcusl, bUIb U AbIM. FIX cocTaBHbIE YacTH.
15. Ancop6uus. OnpeneneHue. Anmnaparsl 171 aicopOLuu.

Pasoen 2. I'uopomexanuuecxue npoyeccwi. (OIIK-1, ITIK-5, ITK-10)
. Mexanunueckue nporecchl. M3menbuenue, 1podieHue, pe3aHue.
. Tumsl HacOCOB.

. Auddysus. [IBuxymias cuiia 3Toro mporecca.

. Kmaccugukamus cnoco6oB npoGiieHust.

. A6copbuus. Onpenenenue. KoncTpykius abcopOeHTOB.

. [ToHsITHE HEOTHOPOIHBIX CUCTEM, HX KIacCH(pHUKaITHS.

. CTpyu *KHJIKOCTH M HX BO3JCHCTBHE HA CTEHKHU COCY/IA.

. UTO OTHOCAT K MaCCOOOMEHHBIM MPOIECCaM.

. MeTo1p1 COpTUPOBAHUS CHITYYUX MaTEpPUATIOB.

10. 3akoHBI COXpaHEHHSI MACCHI U dHEPTUH. VX orpenecHue.

11. TToBepXHOCTHOE HATSKEHUE, KATMIIIPHOCTD, BA3KOCTD.

12. Cxempbl HaIIpaBiIeHHs B3aUMO/ICHCTBYIOIINX TTOTOKOB.

13. Yto moHumaercs moj ciioBoM "ammapar"?

14. OcHoBbl ruapaBiavku. OCHOBHBIE TOHATHUS U OIPECIICHNUS.

15. CiocoObl OXNaXACHUS U 3aMOPAKUBAHUSI.

OO ~NOoO O WN -

Paszoen 3. Tennoswvie npoyeccwi. (OTIK-1, TIK-5, TTK-10)

1. Kakue npoiieccbl OTHOCATCS K TEIJIOBBIM?

2. [TneBMaTH4ecKoOe IepeMenInBaHue. Y CTpPOHCTBO U paboTa.

3. [Ipeccyromiue (OpUKETHPOBOYHBIC) MAIIIUHEI.

4. Kakue npo1ecchl OTHOCATCS K MaCCOOOMEHHBIM?

5. Knaccugukanus annapatoB 175 epeMeIBaHusl.

6. OCHOBBI IPOIIECCOB OXJIAKICHUS U 3aMOPAKUBAHMSL.

7. Kakue deTsipe Tpymnibl IpoOLECCOB paccMaTpuBaroTces B Kypee «IIporieccel u anmaparbl
MULIEBBIX MPOU3BOJCTB"?

8. YcTpoiicTBO 1 paboTa JOMACTHBIX MEIIAIOK.

9. Tumnsl TerI000MEHHBIX anmnaparoB. VX cxeMsl.

10. MeTo1bI MOACTUPOBAHMUISI.

11. Paznenenuie HEOJHOPOAHBIX CUCTEM. MeXaHW4YeCKHUEe TPOIIECCHI.

12. Bbi0op KOHCTPYKITUH TEIUIOOOMEHHBIX aIiapaToB.

13. OcHOBHBIE IOJIOXKEHUS HAYKU O IIpoIieccax U ammaparax.

14. Teopus ¢punbTpoBaHUS C 0Opa30BaHUEM OCAIKA.

15. Kpucrannu3zanus u pactBopeHre. OCHOBHBIE CBEJICHHS.

16. [uxnonsl. [IpuHIAT TEHCTBHS.

17. A6copbums. MarepuanbHblil 6anaHc abCOpOIUH.

18. Marepwuarsl 17151 U3TOTOBJICHUS armapaTtoB. MeTauTbl.

19. Ocaxxaenue B rpaBUTAI[MIOHHOM T10JI€ (OTCTaUBAHUE).

20. TyHHENbHBIC CYIIHITKH.
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Paszoen 4. Maccoobomennwie npoyeccor. (OIIK-1, TIK-5, TTK-10)

. OCHOBHBIE TIpaBUIIa MOJICIIMPOBAHHUSL.

. Kuneruka epMeHTaIIMOHHBIX TPOIIECCOB.

. llearpobexxHoe pminbTpoBanue. Ero MexaHusm.

. Kimaccudukanms MaccooOMEHHBIX MTPOIIECCOB IO cIoco0y B3auMoaeicTBus (as.
. CinoxHas neperonka (pexkrudukanms). MHOrokyOOBBIC ammaparhl.

. Paznenenne nmo ¢popme vactu.

. Kimaccugukanus anmapatoB it GUIBTPOBAHHUSL.

. IIponecc neperonku. IIpocras neperonxa.

. 3akOHOMEpHOCTH (QUIBTPOBaHUS 0e3 00pa30BaHMs OCaIKa.

0. MaccooOMEeHHBIE TPOIIECCHI.

1. T'uppaBimyeckue MpoIecchl sl OTACICHUS KHUIKOCTH.

. Cymka. CnocoOs1 00e3BokuBanust. OO0I1ast XapaKTepUCTHKA.

13. Kpucrammu3zanus u pactBoperue. CyInHOCTb MPOIECCOB.

14. YcnoBust KpUCTaILUTU3AIMU U PACTBOPEHUSI.

15. IepememuBanue. JlonactHbie, MPOIEIUICPHBIC U TYPOHMHHBIC MEIIAJIKH.
16. Termmo0OMEHHUKH ¢ pyOamkaMu, KOXKYXOTpYOHBIE.

17. Crioco6b! kpuctayuu3anui. OCHOBHBIC MOHITHS TEOPHU KPUCTAILTHU3AIHH.
18. Coneprxanue kypca "[Iporecchl u anmaparsl MALIEBBIX TPOU3BOICTB'.
19. 3naveHue npoiiecca Cymku. Buibl BIaKHBIX MaTepHajoB.

20. OCHOBHBIE TEOPHH PACTBOPEHHUSL.

P PO0O~NOOOTE, WN P

=
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Paszoen 5. Mexanuueckue npoyeccwi. (OIIK-1, ITIK-5, ITK-10).

1. Ipo6nenwne. Knaccudukarmus cnocoooB aApo0OIeHus.

2. OTCTOMHUKH HETIPEPHIBHOTO ICHCTBHSL.

3. Konpgeucanums. O0mue cBeaeHus.

4. CoptupoBanue. [IpoceuBanue, cura.

5. @unbTpoBanue. TUNBI PUIBTPOBAIBHBIX ITPOLECCOB.

6. Ancopouus. OCHOBHBIE CBE/ICHHUS.

7. TpeGoBanus, IpeabaBIsSEMbIE K allllapaTaM M0 TEXHUKE 0e3011acCHOCTH. DProOHOMHKA.
8. MerobI pa3ieneHns HEOAHOPOIHBIX CHCTEM.

9. Knnaccudukanus cymumiox.

10. TpeGoBaHwus1, MPEIBSBISEMBIC K allliapaTam.

11. DkcnnyaTanvoHHbIE TPEOOBAHUS.

12. Knaccugukaius HEOTHOPOIHBIX CUCTEM.

13. MeTo/1bI BHITIAPUBAHHSL.

14. OTcTOMHMKYN MEPUOINYECKOT0, TOJYHENPEPHIBHOTO AEUCTBHUS.
15. JIeHTOYHBIE CYIIMIIKH.

6.3 llIkaia OEHOYHBIX CPEACTB

YpoBHHN OCBOEHUS Or11eHOYHBIE CPEICTBA

Kpurepun onennBanus

KOMITCTCHIIUH (xoJ-BO OaJIIOB)
3HACT:
- TEXHOJOTMYECKHE IEJIH, TCOPETUUECKUE OCHOBBI U
HH)KEHEPHBIE 3a71aull OCHOBHBIX IPOIECCOB pa3jiny-
. TecroBbic 3anaHus
TpogsmyTHii HBIX MHUIIEBBIX MPOU3BOJICTB; (31-40 Garon):

- Ha3HA4YCHHUC, obmacTn NIPpUMCHCHUH, KJ'IaCCI/I(l)I/IKaL[I/IH,

(75-100 6ammoB) . Pedepart (9-10 6amioB);
MIPUHIINIT AEWCTBUS U KPUTEPHH BHIOOPA COBPEMEHHBIX
«OTIIHIHO» Bompockl k 3K3aMeHy

arrmapaToB U MalllWH; 35-506
- aJlJIOB
- METOAbI UCCJICAOBAHNA MPOLCCCOB U allllapaToB, 3a- ( )

KOHOMCPHOCTH II€pexonaa OT Ha60paTOpHHX arrapa-
TOB K ITPOMBIIIJICHHBLIM;
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- OCHOBHBIC HAy4YHBIC M TEXHUYCCKHE IPOOJIEMBI U
TEHJICHIINM Pa3BUTHUS MPOIECCOB U alapaToB MHIIe-
BBIX MTPOU3BO/ICTB;

- METOJIbI pacueTa HECTAIMOHAPHBIX M HEOOPaTUMBIX
TEXHOJIOTMYECKHUX TMPOIECCOB U MPOYHOCTHBIC pacue-
TBhI COOTBETCTBYIOIIIMX alapaTos.;

- Ipo0JIEMBI SHEPropecypcocOepekeHus] U IKOIOrHYe-
CKOM 3aIIMThI OKPYXKAIOIICH CPE/IbI TP IKCILTyaTaI[uH
anmapaToB U MallvH;

YMEeT:

- BBIOMPATh U NPOCKTUPOBATh COBPECMCHHBIC armapaThbl
W MalliHbBl, B HaWOOJIBIICH CTEMEHH OTBEYAIOIIHE
0COOEHHOCTSM TEXHOJIOTHIECKOTO MPOIIecca;

- TIOATBEPXkIAaTh MHKCHEPHBIMU PacueTaMHU COOTBET-
CTBHE aIllapaToB YCIOBUSAM TEXHOJOTHYECKOTO TPO-
necca;

- KOHTPOJIMPOBATh KAueCTBO MPEIOCTABIISIEMbIX Opra-
HU3ALUAMHU YCIYT 10 MPOSKTUPOBAHUIO, PEKOHCTPYK-
UM U MOHTAXY 000PYA0BaHHS

BJIaJIeeT:

- TEXHUYECKOW SKcIuTyaTanued u 3Q(PEeKTUBHBIM HC-
MOJIb30BAHUEM AINAPAaTOB U MAIIVH;

- QHaM30M YCIIOBHH pPEXKHMOM pa0OThl anmapaToB
Pa3IUYHOTO HAa3HAYCHMS,

- TPOBEJICHHEM HCCIICJ0OBAaHUNA pabOThI ammapaTroB ¢
[ENBI0  ONPE/ICICHUST ONTHMATBHBIX YCIOBHH OCY-
LIECTBJICHUS MPOIIECCOB B PALIMOHAIBHON CXEME COOT-
BETCTBYIOILIETO alMapaTypHOro oopMIiIeHUsI.

bazoBbrit
(50-74 6amna)
«XOPOIIIOY

B memom ycmemmHble, HO cojepKallue OTACIBHBIC
MPOOEITbl 3HAHUS:

- TEXHOJIOTUYECKUX IIeJIeH, TeoOpeTHuIecKre OCHOBBI U
WH)KCHEPHBIE 3aJaull OCHOBHBIX ITPOIIECCOB pa3siny-
HBIX TUIIEBBIX IPOU3BOJICTB;

- Ha3HaueHHe, 00JIacTh MPUMEHEHUS, KIlacCHUKAIIHS,
MPUHIMIT ACHCTBHS U KPUTEPUU BHIOOPA COBPEMEHHBIX
anmapaToB U MaIlH;

- METOJIbl MICCIIEIOBAHUS MPOLIECCOB U almaparoB, 3a-
KOHOMEPHOCTH Iepexoja OT J1abopaTOpHBIX ammapa-
TOB K IIPOMBIIICHHBIM;

- OCHOBHBIC HAay4YHbIE U TEXHHYECKHE NpPOOJIEMBI H
TEHJICHIINM Pa3BUTHUS MPOIECCOB U aNMapaToB MHIIe-
BBIX TIPOU3BOJICTB;

- METOJbl pacyeTa HeCTAIMOHAPHBIX M HEOOPaTHMBIX
TEXHOJIOTHUYECKHUX TPOIIECCOB U MPOYHOCTHBIE pacue-
TBI COOTBETCTBYIOIIIMX aMIapaTos;

- Ipo0JIEMBI YIHEPIOPECYPCOCOEPEKEHHS U IKOIOTUYe-
CKOM 3alMThI OKPY>KaloIIeil cpeibl IPH SKCIUTyaTaluu
anmaparoB U MallvH;

B nenoMm ycmeminele, HO colepallle OTAEIbHbIC
po0esbl yMEHUSI:

- BBIOMPATH U MIPOCKTUPOBATH COBPEMEHHBIE aIapaThl
W MalliHbBl, B HaWOOJIbIICH CTEIEeHH OTBEYAIOIIHNe
0COOEHHOCTSIM TE€XHOJIOTHUECKOr0 IIPOLECCa;

- MOJATBEPXk/IaTh WHKEHEPHBIMU pacdeTaMH COOTBET-
CTBHE aIllapaToB YCJOBUSM TEXHOJOTHYECKOTO TPO-
necca;

- KOHTPOJINPOBATh KaueCTBO MPEJIOCTABISIEMbIX Opra-

TecToBble 3a1aHuA
(18-32 6aos)
Pedepar (7-8 6aioB)
Bomnpocs! k 3k3aMeny,
(25-346am10B)
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HU3AIUSAMHU YCIYT 10 MPOSKTUPOBAHUIO, PEKOHCTPYK-
UM ¥ MOHTaXy 000PYIOBaHHUS

B menom ycnemHbie, HO cojepXaiiue OTACIbHbBIC
pOoOEIIBI BIIAJICHUS:

- TEeXHUYECKON JKcIUTyaTanued n 3()PEeKTHBHBIM HC-
MOJIb30BAHUEM AIIAPaTOB U MAIIVH;

- aHAJIM30M YCJIOBUM PEXKUMOM pPa0OTHI armapaToB
Pa3TUYHOTO HA3HAUYCHHS,

MPOBEICHUEM UCCIIEIOBaHUI paboThl ammapaTroB ¢
LETbI0 ONpEACICHUS ONTUMAIBHBIX YCIOBUH OCY-
LIECTBJICHUS MPOIIECCOB B PALIMOHAIBHON CXEME COOT-
BETCTBYIOIIETO aNMapaTypHOro oQopMIICHUS.

[Toporosslit
(35-49 6amnon)
«YIIOBIIETBOPUTEIIb-
HO»

®parMeHTapHOE 3HaHUE:

- TEXHOJIOTHMYECKHX Iejeld, TEeOPETHIECKUX OCHOB H
WH)KEHEPHBIX 337]ad OCHOBHBIX MPOLIECCOB Pa3IMYHBIX
MUILEBBIX IPOU3BOICTB;

- Ha3Ha4eHUsl, 00J1acTH MPUMEHEHUS, KilacCu(pUKaIuy,
MPUHIMIA ACHCTBUS U KPUTEPUU BBHIOOpA COBpPEMEH-
HBIX alllapaToB U MallluH;

- METOJOB HCCIIEOBAaHMSA IMPOLECCOB U alIapaTos,
3aKOHOMEPHOCTH Tepexojia OT JIadOPaTOPHBIX ammapa-
TOB K IPOMBILUICHHBIM;

- OCHOBHBIX HaYYHBIX U TEXHHYECKUX MPOOJIEM U TCH-
JCHIUI pa3BUTHUS MPOILECCOB W aIllapaToB MMHIIEBBIX
MIPOU3BO/ICTB;

- METOJIOB pacdeTa HECTAllMOHAPHBIX M HEOOPaTHUMBbIX
TEXHOJIOTHUYECKHX TPOIECCOB U MPOYHOCTHBIE pacue-
TBI COOTBETCTBYIOIIMX aMIapaTos;

- mpobJeM 3HepropecypcocOepexeHusl U IKOJIOTHdIe-
CKOM 3aIUThl OKPY>KaIOIIEH Cpesibl IPH IKCIUTyaTalin
anmapaToB U MallvH;

dparMeHTapHOE yMEHHE:

- BBIOMpATh U IPOEKTUPOBATH COBPEMEHHBIE anmnapaThl
W MalliHbl, B HaWOOJIbIICH CTENEeHH OTBEYAaIOIIHNe
0COOEHHOCTSIM TE€XHOJIOTHYECKOT0 IIPOLIEecca;

- MOATBEPXk/AaTh MHXEHEPHBIMU PacyeTaMH COOTBET-
CTBHE aIlllapaToOB YCJOBUSM TEXHOJOIMYECKOTO MPO-
necca;

- KOHTPOJINPOBATh KaueCTBO MPEJOCTABISEMbIX Opra-
HU3ALUAMHU YCIYT 10 MPOEKTHUPOBAHHUIO, PEKOHCTPYK-
UM U MOHTaXy 000PYAOBaHHUS

@dparMeHTapHOE BIIAJCHUE!

- TEXHUYECKOH 3KcIuryaTauued u 3((eKTUBHBIM HC-
MOJIb30BaHUEM AINapPaToOB U MAIIVH;

- QHaM30M YCIIOBHH pPEXHMOM pabOThl aImnapaToB
Pa3NUYHOTO HA3HAUCHHMS;

MPOBEIEHUEM HCCIeI0BaHU padoThl anmapaTroB ¢
LENBI0 ONpE/IeTeHUs] ONTHUMAJbHBIX YCIOBHH OCY-
LIECTBJICHUS MTPOIIECCOB B PALIMOHAIBHON CXEME COOT-
BETCTBYIOILIETO alNapaTypHOro oOpMIIEHHsL.

TecToBble 3a1aHuA
(12-19 6amnos
Pedepar (5-6 6a10B)
Bomnpocs! k 3k3aMeny,
(18-24 6asna)

Huzkwmit
(momoporoBeIit)
(KOMITETCHITHS
He chopmupoBaHa)
(0-34 6amna)
«HEYIOBJICTBOPH-
TENBHOY

OTcyTCcTBHE WM TPOOENHI B 3HAHUAX

- TEXHOJIOTMYECKHUX LEJIed, TEOPETUUECKUX OCHOB U
HMHXEHEPHBIX 337]a4 OCHOBHBIX IIPOLECCOB PA3JIMYHBIX
MULIEBBIX IPOU3BOJCTB;

- Ha3HAYCHUs!, O0JIACTH MPUMEHEHHS, KllacCuUKAIIHS,
MPUHLMI ACUCTBHS U KPUTEPUH BHIOOPA COBPEMEHHBIX
aInmnaparoB U MalluH;

TecToBble 3a1aHuA
(0-13 6amnnoB);
Pedepar (0-4 6amia)
Bomnpocsl k 3k3aMeny
(0-17 6amnoB)

20




- METOJOB HCCIICIOBAaHHSA TMPOLIECCOB M ammapaTos,
3aKOHOMEPHOCTH TIepexo/ia OT JIA00PaTOPHBIX armapa-
TOB K TIPOMBIILICHHBIM;

- OCHOBHBIX HaYYHBIX U TEXHUYECKUX MPOOJIEM U TEH-
JICHIIUI pa3BUTHS MPOIECCOB W aIapaToB IMHIIEBBIX
MIPOU3BO/ICTB;

- METOJIOB pacyeTa HECTAllMOHAPHBIX M HEOOpaTHUMbIX
TEXHOJIOTHYECKHX TPOLECCOB U MPOYHOCTHBIE pacue-
TBhI COOTBETCTBYIOIIIMX alapaTos.;

- Mpo0JieM 3HEPropecypcocOepeKeHUs U IKOJIOTHYEe-
CKOM 3alUTBI OKPY>KaIOIIEH cpelibl MPH SKCILTyaTaluu
anmapaToB U MallvH;

OTcyTCTBHE WM TIPOOEITBI B YMEHHAX

- BEIOMPATh U MPOEKTUPOBATH COBPEMEHHBIE ammapaThl
W MalliHbBl, B HaWOOJIBIICH CTENEHH OTBEYAIOIIHE
0COOCHHOCTSIM TEXHOJIOTHYECKOTO MPOIIecca;

- MOATBEPXk/AaTh WHKCHEPHBIMU pacdeTaMH COOTBET-
CTBHE aIllapaToB YCJOBUSM TEXHOJOTHYECKOTO TPO-
necca;

- KOHTPOJINPOBATh KaueCTBO MPEJOCTaBISEMBIX Opra-
HU3AIHUAMH YCIYT TI0 MPOEKTHPOBAHUIO, PEKOHCTPYK-
UM U MOHTAXY 000PYAOBaHHUS

YacTuuHOE BIaCHUE:

- TEXHUYECKOW SKcIUTyaTanued u 3Q(PEeKTUBHBIM HC-
MOJIb30BAHUEM AINAPAaTOB U MAIIVH;

- QHaM30M YCIIOBHH pPEXHMOM pa0OThl anmapaToB
Pa3NUYHOTO HA3HAUCHHUS;

MPOBEICHUEM HCCIEeIOBaHUI paboThl ammapaTroB ¢
[ENBI0  ONPE/ICICHUST ONTHMAIBHBIX YCIOBHH OCY-
LIECTBJICHUS MPOIIECCOB B PALIMOHANBHONW CXEME COOT-
BETCTBYIOIIETO anmnaparypHOro ohopMIICHHS.

Bce KOMIIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIBHBIX MaTepUaioB), HE00-
XOJUMBIX JJISI OLIEHKH 3HAHWM, YMEHUM, HABBIKOB W (MJIM) OMBITA JACSITEIBHOCTU, XapaKTEPHU3Y-
olUe ATanbl (HOPMHUPOBAHHS KOMIETSHIIMI B MPOIECCE OCBOSHUS TUCIUIUIMHBI (MOIYISI) TO-
JIPOOHO TPENICTABIICHBI B JOKYMEHTE «DOH]I OIEHOYHBIX CPEJICTB TUCIUTIIMHBI (MOTYJIS ).

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieueHne JUCHUIINHbI

(MoayJis)
7.1 YueOHasi 1uTepaTypa:

1. bakun, U.A. IIpoueccs! 1 annapaTsl MUILEBBIX TPOU3BOACTB: yuebHoe nocodue / 1. A.
bakun, B.H. NBanen. — Kemeporo :KemI'Y, 2020. — 235 ¢. — ISBN 978-5-8353-2598-6. —
Tekcr : onektpoHHbIt // Jlawp : anekTpoHHO-OMOnMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/156113 (mata obpamenus: 16.07.2021). — Pexxum goctyna: nms aB-
TOPU3. MIOJIb30BATENEH. .

2. Boomukosa, T.B. Tlporieccs! U ammaparsl MHUIIEBBIX TPOU3BOJICTB: YUeOHOEe mocodue.
2-e u31., iep. u gon. / T.B. Boonukosa, C.H. IlneixoB u ap. — CII6.: Jlans, 2016. — 204 c.

3. 'opOaTiok B. Ilporecch! u anmaparsl NHIeBbIX pousBoacTBaM. — M: Koinoc, 1999.

4. Kaseukuii I'./l., BacunbeB b.B. Ilpomeccsl u anmapaTel NHMILEBBIX NPOU3BOACTB.
VYuebnuk 11 By30B. — M., Konoc, 1999. — 551c.

5. JlunatoB H.H. IIponeccel u anmapaTbl MHUIIEBBIX MPOU3BOACTB. — M.: DKOHOMHUKA,
1987.

6. Manaxos H.H., Ilnakcun }0.M., Jlapun B.A. IIpouecchl u anmaparsl OUILEBBIX MPO-
W3BOJICTB. YueOHUK J1s By30B. 131, kommneke Opriosckoro ['TY, 2001. — 650c.
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7. Habues, @.I". [Iponecchl u anmapaTsl TUILEBBIX TPOU3BOJACTB: YueOHoe mocodue @.I'.
Habues, P.H. Axmanees. — CII6.: Jlans, 2016. — 208 c.

8. Beromxkuna, A.I'. IIpomueccsl u anmapatsl 3aUTH OKpyxaromei cpeast / A.I'. Berom-
kuHa. — M.: Bricmag mkoia, 2008. — 639 c.

9. JIaGopaTopHBIii MPAKTHKYM IO MPOLECCaM U anmapaTaM MUIIEBbIX MPou3BOACTB. [lox
pen. C.M.I'peGentoka. — Jlerkast u muieBas poMbIIUICHHOCTh, 1981

10. Tlpaktukym no aucummuiuHe «[Iporecchl ¥ ammapaThl MUMIEBBIX MPOU3BOJCTBY. —
Muuypunck P® 2022r. — 49c.

11. Cubupsixos, I'.B. IIpoueccsl n anmapaTsl MUIIEBON TeXHOJIOTHH: Y4yeOHOe mocodue /
I'.B. Cubupskos, 0.A. MapteiHos. — CI16.: Jlans, 2014. — 544 c.

12. Kpatkuii Kypc (T€3UChI) JEKINUN, MAaTEPHAIIBI JJIsI CAMOCTOSATEIHHOU padOThI CTYIEH-
toB (CPC), maTepuansl 1j1s1 KOHTPOJISA 3HAHUH CTYIEHTOB (B T.4. TECTHI 1t DOBM).

7.2 MeToauyecKue YKa3aHusl 110 OCBOEHUIO JUCIHHUILTHHBI

1. biinanukoBa O.M. Meroanueckue ykazaHus JUIsl BBIIIOJIHEHUS CaMOCTOSITENbHOM pa-
60Tl o aucuumuHe «IIporecchl M anmaparhl MUILEBBIX MPOM3BOJACTB» Ui OOy4YarOUIMXCS
HanpasyieHus: noaArotoBku 19.03.04 Texnosorus NmpoayKIUM U OpraHU3anusi OOLIECTBEHHOIO
nuTanus npoduist TeXHOJIOTHs W OpraHu3alnys CIECIUATBHBIX BHIOB MUTAHUSA, MUYYpUHCK —
2023.

2. biimaankoBa O.M. MeTtonudeckue yKa3zaHUs JUIsl BBIIIOJTHCHHUS KypCOBOW pabOTHI TIO
mucuuruinbe «IIponecchl U anmaparsl NULIEBBIX IPOU3BOACTBY AJIs 00yUaroIUXCcsl HAllPABICHUS
noarotoBku 19.03.04 TexHoiorus NpoayKUUU U OpraHU3anysi OOLIECTBEHHOIO MUTAHMS MpPO-
¢ TexHonorus U opraHu3alus CuealbHbIX BUAOB MUTaHUsA, MuuypuHck — 2023.

3. biunnukoBa O.M. Metoauueckue yka3zaHus JJsl IPOBEIECHUS NPAKTUYECKUX 3aHATUN
no aucuuiuinHe «IIponecckl u anmaparsl MUIIEBBIX POU3BOACTBY» Ul 0OYUarOIIMXCsl Halpas-
nenust noarotoBku 19.03.04 TexHosnorust NpoayKIUN U OpraHU3alus OOIIECTBEHHOrO MUTAaHUS
npoduins TexHomorus u opranusanus CrieuanbHbIX BUIOB MUTaHusA, Mudypunck — 2023.

7.3 Undopmannornbie U HU(PPOBLIE TEXHOJIOTHH
(mporpammHoe o0ecnieueHune, COBpeMeHHbIe NpodeccuoHaIbHbIE 0a3bl

JAHHbBIX U I/IH(l)OpMa]_[I/IOHHI)Ie CIIpaBOYHbLIC CI/ICTCMI)I)

VYyeOHast nucuuIuiMHa (MOAYJb) MpelycMaTpuBaeT OCBOCHHE NH()OPMALIMOHHBIX U IU}-
POBBIX TeXHOJIOTHH. Peanu3zanust 1upoBbIX TEXHONOTHI B 00pa30BaTEIbHOM IIPOCTPAHCTBE SIB-
JsieTCsl OAHOM M3 BaKHEWIIUX Lened oOpa3oBaHMs, JArOIIed BO3MOXXHOCTh pa3BUBaTh KOHKY-
PEHTOCIIOCOOHbIE KayecTBa 00YJaIOIMXCsl KaK OyIylMX BbICOKOKBAIU(HUIIMPOBAHHBIX CIIEIHA-
JHMCTOB.

[{udpoBsle TEXHOIOTUU NMPEAYCMATPUBAIOT PA3BUTHE HABBIKOB A(P(PEKTUBHOIO PELICHUS
3aJa4 Npo(ecCHOHANBHOr0, COLUAIBHOTO, IMYHOCTHOTO XapaKTepa ¢ UCHOIb30BAHUEM pa3iIny-
HBIX BHMJIOB KOMMYHHUKAIIMOHHBIX TeXHOJIOTMH. OcBoeHHE HHU(POBBIX TEXHOJOTHH B paMKax
JAaHHOW NUCUUIUIMHBI (MOZYJsl) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M Ha/JIeXKalluM
00pa3oM moJy4yarhb JOCTYII, YIIPaBIATh, HHTETPUPOBATh, OOMEHUBATHCS, OLIEHUBAThH U CO3/1aBaTh
MH(OPMALIMIO C TTOMOIIBIO IU(POBBIX YCTPONCTB U CETEBBIX TexHOoJoruil. dopmupoBaHue 1u d-
pPOBOIl KOMIIETEHTHOCTH MpeAronaraeT padoTy C JaHHBIMHU, BIaJICHHE WHCTPYMEHTAMHU IS
KOMMYHHKAIIH.

7.3.1 DJIeKTPOHHO-0UOJINOTEYHASI CUCTEMBbI U 0a3bl JAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas s5eKTpoHHast OMOIHOTEKA)
2. DnekTpoHHO-OMOMHoTeuHas cucrema wu3garenbcerBa «Jlampy (https://e.lanbook.ru/)
(IOroBop Ha OKa3aHHE YCIYr IO IMPEIOCTABICHHUIO JOCTyIa K 3JIeKTpoHHbIM m3manusim OO0
«M3parenscTBo Jlauby ot 03.04.2023 Ne 1)
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3. DaexkTpoHHO-OMOMOTeUHass cuctema wu3natenbcTBa «Jlamby» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYT O MPEJOCTABICHHUIO JOCTYMa K 3JeKTpOHHBIM m3gaHusM OO0
«3marenscTBo Jlanb» oT 06.04.2023 Ne 2)

4. baza naHHbBIX 3JeKTpoHHBIX MH(popMannoHHbIX pecypcoB @I'BHY IHHCXb (zmorosop
1o 00eCTeYeHHIO JOCTYIa K 3JEKTPOHHBIM nH(popMannoHHbM pecypcam GI'BHY ITHCXEB ue-
pe3 repmunan ynaineraHoro poctyna (TY ®T'BHY [THCXB) ot 07.04.2023 Ne 6/H)

5. DnekrpoHHO-OMOnmoredHas  cuctema  «AgriLib»  ®I'BOY BO  Pr'A3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTTIANICHHE HA peAocTaBIeHe qocTymna ot 13.04.2023
Ne 6/n x JIunensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnekTpoHHas 6nbmmoTeunas cucreMa «HarmoHanbHbIN 1TMGPOBOM pecypc «PyKoHTY:
Kosnekmuu «ba3oBbsiit MmaccuB» u «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT Mo npeaocTaBieHuto qoctymna oT 04.04.2023 Ne 2702/6m22)

7. 000 «3nexrponnoe n3narensctBo FOPAUT (https://urait.ru/) (1oropop Ha okasaHue
YCIIYT TI0 TIPEIOCTaBJICHUIO IOCTYIa K 00pa3oBaTeabHO# iargopme OO0 «IneKTpoHHOE HU3za-
tenberBo FOPAWTY ot 06.04.2023 Ne 6)

8. DnekrpoHHo-OnOIMOTeUHas cuctema «Bepraackuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIOJIb30BaHUE TIpou3BeeHui oT 26.03.2020 Ne 14/20/25)

9. baza mannbix HOB «HanuonanepHas snektpoHHas OmOimmoreka» (https://rusneb.ru/)
(moroBop o noaximroueHuu Kk HOb u npegocrasnennn noctymna k oobextam HOb ot 01.08.2018
Ne 101/HDb/4712)

10. Cornamenue o0 COTPYJHHYECTBE MO OKA3aHUIO OMOIMOTEYHO-WH(POPMALMOHHBIX U
COLIMOKYJIBTYPHBIX YCIYT MOJB30BaTEIsIM YHUBEPCUTETA M3 YKCIIa WHBATUAOB MO 3PEHUI0, Clia-
OOBUIAIINX, UHBATUAOB JIPYTUX KAaTErOpwil ¢ OrpaHUYEHHBIM JIOCTYNOM K MH(OpMAaIHH, JIUII,
UMEIOIIUX TPYAHOCTU ¢ uTeHneM IutockonedatHoro tekcra TOI'BYK «TamOoBckast obmactHas
yHUBepcalbHasg HayuHas oubimoreka uM. A.C. Ilymkuna» (https://www.tambovlib.ru) (corna-
nieHue o cotpyanuyectse ot 16.09.2021 Ne 6/H)

7.3.2 UudopManinoHHbIe CIIPABOYHbIE CHCTEMbI
1. CnpaBounas npaBoBas cuctema Koncynprantlintoc (1oroBop mocTaBKu U COMPOBOXK-
neHus sx3eMiuisipoB cucreM KoncyneranTllimtoc ot 03.02.2023 Ne 11481 /13900/9C)
2. DnexTpoHHBIN nepuoanueckuii cnpaBouHuk «Cuctema TAPAHT» (moroBop Ha yciy-
T'M TI0 CONPOBOXKICHUIO OT 22.12.2022 Ne 194-01/2023)

7.3.3 CoBpemeHnHble npodeccuoHaTbHbIe 0a3bI JaHHBIX

1. ba3a naHHBIX HOpMATHUBHO-IIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTENbHOMN Mpo-
rpammsl «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. baza nannbix Hayunoii snexktponnoit 6udnmoreku eLIBRARY.RU — poccuiickuii nn-
(bopMalOHHO-aHATUTUYECKUH MOpTal B 00JIaCTH HAYKH, TEXHOJOTHH, METUIIMHBI U 00pa30Ba-
Hus - https://elibrary.ru/

3. TTopran oTKpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpbiTeie naHHble @DenepanbHONl CIykOBI TOCYIapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.3.4 JIMIIeH3MOHHOEe U CBOOOHO pacnpocTpaHsieMoe MPporpaMMHoe
o0ecreyeHne, B TOM YHCJIe 0TE4eCTBEHHOT0 POU3BOICTBA

Ccrpika Ha
HocrynHocTs Enunslii peectp PexBuzutel
e HanMeHOBaHNE Pazpabotuuk I1O (MMIIeH3HOHHOE, pOCCUHCKUX MOATBEPKIAIOIIETO
(npaBoobagaTess) CBOOO/IHO IporpamMm JOKyMEHTa
pacmpocrpansiemoe) | st 9BM u b1 (pu HaNMMYMN)
(ipn HaTTHYWH)
1 | Microsoft Microsoft Jlunensuonnoe - JInnensus
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https://rusneb.ru/
https://www.tambovlib.ru/

Windows, Corporation ot 04.06.2015
Office Professional Ne 65291651
CPOK JIEHCTBHUSL:
OeccpodHo
AnTHBUpYCHOE CyOnmIeH3HOHHBIH
. : JIOTOBOD
ggggﬁ:fg;? AO «Jlaboparopust h::gls '/g\?izt/rr'gé ¢ OO0 «Codrexcy
2 . Kacnepckoro» JIuneH3noHHOE grtal.gov. ot 06.07.2022 Ne 6/H,
Kaspersky Endpoint (Pocers) str/366574/?sph CDOK NCHOTBIS:
Security anst GusHe- rase_id=415165 POK A ’
. c22.11.2022
¢ o 22.11.2023
MoitO¢duc  Cran- . - Kontpaxt
JIapTHBIM - 00O «Hosrie hItIEIS /{)r\?erzt;rgelz ¢ OO0 «Pybukon»
3 OducHbrit HmakeT o0JiauHbIe LB HOHHOE 5%’/3(.)%63.1/73 h o1 24.04.2019
Ui paboThl ¢ J0- TEXHOJIOT UM = rase i d:26§82 4 Ne(0364100000819000012
KyMEHTaMH M I0Y- (Poccmst) ~ CPOK JEHCTBHSA:
Toii (myoffice.ru) beccpodHo
IIporpammuast  cu-
crema jua obuapy- JInneH3noHHbIN 10roBO
JKCHHMS  TEKCTOBBIX https://reestr.di 1 A p
3aMMCTBOBaHUH B gital.gov.ru/ree ¢ AO «Anmunnaruary
4 |yueOHBIX © Hayd- AO «’?}ifiigmam Jluniensuonnoe | str/303350/?sph or lg'gi'zgéi;:igézl
HBIX paboTax «AH- rase_id=269818 IZ 17)10 4 2023’
tumiaruatr  BY3» 6 o 16' 04 2024
(https://docs.antipla o
giaus.ru)
Acrobat Reader - CroBoHo - -
5 | mpocmoTtp JIOKY- Adobe Systems A
wentos PDF, DiVU pacmpocTtpaHsieMoe
Foxit Reader - mpo- CroBomio - -
6 |cmorp nokymenroB | Foxit Corporation A
pacrpocTpaHsieMoe

PDF, DjVU

7.3.5 Pecypcbl nH()OPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn « UHTEepHeT)
1. CDTOwiki: 6a3a 3Hanwuii o 1udpoBoit Tpanchopmanuu https://cdto.wiki/
2. www.garant.ru - cipaBouno-npasoBas cucrema «[’APAHT».
3. www.consultant.ru - cpaBouHo-mpaBoBas cuctema «Koncynbrant [Inrocy.
4. WWW.rg.ru — caiit Poccuiickoii ra3ersl.
5. ba3a nanHbIX MH(OpMaMOHHON cucTeMbl «EauMHOE OKHO J0oCTyma K 0o0pa3oBaTelb-
HBIM pecypcam» http://window.edu.ru
6. DnekTpoHHO-0MOIMOTEeYHAsA cucTeMa u3aarenbeTa «Jlanby http://e.Janbook.com.
7. HaumonanbHbIi 1upoBoit pecypc «PykoHT» - MeXOTpacieBast 3J1eKTpoHHast Oudimo-
Teka Ha O6a3e TexHosnoruu Kontekctym http:// www. rucont.
8. DnexrponHas OubnuoreyHasi cucrema Poccuiickoro rocyjapcTBEHHOTO arpapHOro 3a-

OYHOI'0 yHUBepcuTeTa http://ebs.rgazu.ru.

7.3.6 HudgpoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM Mpolecce

ONOUTAWN P

http://www.trello.com

. LMS-mnarpopma Moodle
. BuptyansHas nocka Mupo: miro.com

. Bupryanbsnast nocka SBoard https://sboard.online
. Buptyansnas nocka Padlet: https://ru.padlet.com
. Obnaunsie cepBucsl: Anaexc./luck, Obmako Mail.ru
. Cepsucel onpocoB: Suaekc ®opmer, MyQuiz
. CepBucel Bugeocssi3u: Suaekc Tenemocrt, Webinar.ru
CepBuc coBMecTHOM pabOThl Haja mpoekTamu g Hebonbmmx rpynn  Trello
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

7.3.7 Lin¢ppoBble TEXHOJIOTHHU, IPUMEHsAeMble TPH U3YYEeHUH TUCHHIIHHbI

No [TbpoBbIE TeXHONOMHH Bune! yae6HOM paboThI, BEIHOJ'IHﬂeMLIe dopmupyembie VK
¢ IpUMEHEHHEM U(GPOBOI TEXHOIOTHH KOMIIETEHIINH
Jlexmun HNJIK-1
1. | O6nauHble TEXHOIOTHA CaMocTosTebHas paboTa OIIK-1 VIJIK-2
NIK-1
2. | bonpmue nanabie CamocTosiTenbHas padora OIIK-1 VK2

8. MarepuajibHO-TEXHHYECKOE O0eceYeHrue U CIUIIMHBI (MOLYJIA)

1.

VYyeOHast ayuTopus Ui MPOBEICHUS 3aHIATUN JEKIIMOHHOTO THNa (I. MUYypHHCK, yiI.

I'epacumoBa, nom Nel30, 5/26)

1.
2.
3.
4.
5.

Komonku Micro (uaB. Ne 2101041811);

VYHupepcanbHoe notonouHoe kperuienue (uuB. Ne 2101041814);
Dkpad ¢ aexkTponpuBoioM (HHB. Ne 2101041810);

[TpoexTop CT-180 C ( unB. Ne 2101041808);

Kommrerotep Celeron E3300 OEM Monutop 18,5" LG W 1943.

HaGopb! neMoHCTpanimoHHOTO 000PYAOBaHUS U y4eOHO-HATIIHBIX TOCOOUH.
KomnbroTepHas TexHUKa MOJAKIOYeHa K ceTu «HTepHeT» M obecrieueHa JI0CTYIOM B
OUOC yHuBepcurera.

2.

VYyebHas ayauTopus A IPOBEICHUS 3aHATHI CEeMHUHApCKOro Tuma (r. MudypuHCK,

yi. I'epacumoBa, n1om Nel30A, 5/14)

1

0 3N L KW

9.

10.
1.
12.

13

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27

. [lIkadwt mabopaTopubie MeTasuaeckue (MHB. Ne 1101041124, 1101041125);
. llkad nmaboparopusiit (uaB. Ne1101040683);

. Hentpudyra MIIB-340(unB. Ne 1101040645);

. Hentpudyra MPW-310 (unB. Ne 1101040644);

. @oroanexktpuueckuit kogopumetp (MHB. Ne 1101041214);

. YerparepmoctaT YTVY-4 (unB. Ne 1101040643);

. Tutparop (uuB. Ne 1101040688);

. banu BonsiHbie (MHB. Ne 1101040694,1101040693);

bans necouno-macnsnas (uHB. Ne 1101040628);

bans co BerpsxuBatenem (uaB. Ne 1101040629);

Becwr 500 r (maB. Ne 1101041154);

Becor 50 r (unaB. Ne1101041155);

. Becnl 6picTposeiicTByromue (uHB. Ne 1101040747);

I'omorenuzarop MIIB-302 (uuB. Ne 1101040619);

I'omorenuzarop (uuB. Ne 41013400014);

Hexcutometp (uHB. Ne 1101041224);

Memanka naboparopHas MJI- 4 (uuB. Ne 1101040633);

Memanka marautHas (MHB. Ne 1101040703);

Memanka marautHass MM-6 (unB. Ne 1101040631);

Moiika ynbrpa3zBykoBas YK-4 (uuB. Ne 1101040639);

pH-metpel (uaB. Ne 1101040699, 1101040698);

pH-metp H-5170 (unB. Ne 1101040636);

Crepunmzarop I1B-2a (unB. Ne 1101041142);

Croun g BecoB (uHB. Ne 1101041113);

Cronbl anst mpubopos (uHB. Ne 1101041109, 1101041108, 1101041101);
Croun mig tutpoBanus (uHB. Ne 1101041185);

. Cronbr nmaboparopubie 1,75m (uuB. Ne 1101041181, 1101041180, 1101041179,

1101041178, 1101041177, 1101041176,1101041175, 1101041174);

28

. Cron pabounii (uaB. Ne 1101040761);
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29. Cymnnka BakyymHast (uHB. Ne 1101040667);
30. Tepmocrats! (maB. Ne 1101040690, 1101040689);
31. Tepmocrat Ouonornueckuit bT-120 (uuB. Ne 1101041145).

3. [Tomerenue ast caMoCTOATENNbHON padoThI (T. Mu4ypuHCK, yi. IHTepHalmoHanbHasl,
oM Ne 101, 1/115)
1. Kommerotep Celeron E3500 (maB. No2101045275)
. Kommprorep Celeron E3500 (uaB. Ne2101045276)
. Kommwtorep Celeron E3500 (maB. No2101045277)
. Kommprorep Celeron E3500 (uaB. Ne2101045278)
. Kommwtorep Celeron E3500 (maB. No2101045279)
. Kommprorep Celeron E3500 (uaB. Ne2101045280)
. Kommstorep Celeron E3500 (uuB. Ne2101045281)
. Kommprorep Celeron E3500 (uaB. Ne2101045274)
KomnbroTepHas TexHUKa MOJAKIOYeHA K ceTu «MHTepHEeT» M obecredeHa T0CTyIoM K
OUOC ynusepcurera.

03N L W
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Pabouas nporpamma aucrumiuasl (Moayns) [Iporecchl u anmaparsl MUIIEBBIX TPOU3BOACTB CO-
CTaBJieHA B COOTBETCTBHH C TpeOOBaHUSIMH (PeaepaTbHOTO TOCYIapCTBEHHOTO0 00pa30BaTeIbHO-
ro CTaHAapTa BeIcuiero oOpa3oBaHUs - OakajgaBpuara IO HampasiieHHIo moarotoBku 19.03.04
TexHoMOrNsI MPOIYKIMH M OpPraHU3alys OOLIECTBEHHOTO NMUTAHUS, YTBEP)KJICHHOTO MPHKA30M
MunucrepcTBa HayKH U Bbicuiero oopazoBanus Poccuiickoit denepanmu ot 17 aBrycra 2020 r.
Ne1047

ABTOD 3aBenyrmui Kadeapoil MPOayKTOB MUTAHUS, TOBAPOBEICHUS M TEXHOJIOTHH TIepepadoT-
KM IIPOYKIIUY )KUBOTHOBOJICTBA, JOIIEHT, 1.T.H. baunaukosa O.M.

7

1

Penien3eHT: nOnEeHT Kadeapsl CaJoBOJICTBA, OMOTEXHOJIOIUN U CENEKIMU CEIbCKOXO3SHCTBEH-
HBIX KYJIbTYp, K.C.-X.H. Kupuna 1.b.

s

[TporpammMa paccMoTpeHa Ha 3acelaHUH Kadeapbl TEXHOJIOTHH MTPOAYKTOB IMMUTAHHS U TOBApOBE-
JeHus, mpotokoa Ne 9 ot 12 anpens 2021 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHuu y4eOHO-MeToauueckoi komuccuu 1lnogooBoiHoro un-
ctutyra uM. M.B. Muuypuna Muuypunckoro I'AY, nporokois Ne 9 ot 19 anpens 2021 r.
[Tporpamma ytBepkneHa Pemennem Y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETA, IPOTOKOII
No 8 ot 22 ampens 2021 .

[Tporpamma nepepaboTaHa u A0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmu ®I'OC BO.
[TporpamMma paccMOTpeHa Ha 3aceJaHuu Kadeapbl TEXHOJIOTMH MPOYKTOB MUTAHUS U TOBApOBe-
nenus, nporokos Ne 10 ot 13 anpensa 2022 r.

[Tporpamma paccMOTpeHa Ha 3acelaHiH y4eOHO-MEeTOANYECKON Komuccuu 11110100BOIHOTO HH-
ctutyra umenn M.B. Muuypuna Muuypunckoro I'AY, nporokosn Ne 8 ot 18 anpens 2022 r.
[Tporpamma yTBepkjeHa PemenneM Y4eOHO-METOOUUECKOrO COBETA YHUBEPCUTETA, IPOTOKOII
Ne 8 ot 21 anpens 2022 .

[Tporpamma nepepaboTaHa 1 10MOIHEHA B cOOTBeTcTBUU ¢ TpeboBanusmu ®PI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapsl MPOAYKTOB MUTAHUS, TOBAPOBEIACHUS U TEX-
HOJIOTMH NepepabOTKU MPOAYKIIMH KHUBOTHOBOACTBA, MPoToKkod Ne 10 ot 9 urons 2023 .
[IporpamMma paccMoTpeHa Ha 3aceJaHuM Yy4eOHO-METOAMYECKON KOMHMCCHUU MHCTUTYTa (yHaa-
MEHTAJIbHBIX U MPUKIAJHBIX arpoouorexHonoruit um. M.B. Muuypuna, npotokon Ne 11 ot 19
nroHs 2023 r.

[Tporpamma yTBepkjeHa PemenneM Y4eOHO-METOIUUECKOTO COBETa YHUBEPCUTETA, POTOKOJI
Ne 10 ot 22 nronst 2023 1.
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