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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 X K PEIICHUIO KaK KOHKPETHBIX MPOU3BOJCTBEHHBIX 3a/1a4, TaK M MEPCIICKTHBHBIX
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 (yHIaMEHTAIBHBIX 3aKOHOB (PM3UKH M XUMHH OOIIUX MPOIIECCOB, MPOTEKAOIINX B
pa3IMYHBIX MMPOU3BOJICTBAX, U3YYCHUH COBPEMEHHBIX allllapaTtoB, OOMIMX METOJIOB UX pacyera,
MyTeH parMoHaNIM3allid TPOIECCOB, BHIOOpPA ONTHMAJIBHBIX KOHCTPYKIIMH amnmapaTtoB B KOH-
KPETHBIX MPOM3BOJICTBAX, B OCBEIICHUN OCHOBHBIX TEXHUYECKHX MPOOJIEM, HAYYHBIX JOCTHIKE-
HUW M COBPEMEHHBIX TEHICHIIUN HCIT0JIb30BaHMUS HOBBIX (PU3MYECKUX METOIOB 0OpaOOTKH IH-
HIEBBIX MPOAYKTOB B TECHOW B3aMMOCBSI3H C BOIIPOCAMHU TEXHOJIOTHH.

B pesynbrate M3yueHus Kypca oOydaroIIMiiCs OBIAJACBAET HEOOXOIMMBIMH TEOpETUYE-
CKMMH M TPAKTHYECKUMH 3HAHHMSMHU TI0 BOIIPOCAM IPOIECCOB M aIIapaToB IMHUIIEBBIX MPOM3-
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 OpraHU3allMHi OOIIECTBEHHOTO MHUTa-
Hus (yTB. npukazoM Muntpyaa Poccun ot 15.06.2020. Ne329H)

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

CornacHo yuyeOHOMY IUIaHy IO HampaBieHuto noArotoBku 19.03.04 TexHonorus mpo-
YK ¥ OpTraHu3aIs 00IIeCTBEHHOTO MUTaHus AUcIuIuInHa (Moayinb) «IIporecchl n anmnapa-
ThI TIMILEBBIX MTPOU3BOICTB» OTHOCUTCS K 00s3arenbHOM yactu broka 1. «lucuumuimeel (Mony-
mn)» b1.0.19.

JIaHHBIA KypcC SIBISETCS BaXKHBIM B CHCTEME IMOATOTOBKU OOYYarOIIMXCS, MOCKOJIbKY
HOPEINpPUATHS OOIECTBEHHOTO MUTAaHUS UTPAIOT BAXHYIO POJb B yIOBIETBOPEHUU 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 00Y4aroIUNCs JT0JKEH OBJa/leTh OCHOBHBIMU MOHSATUSMU
CJIEAYIOINIMX AUCUUIUINH: «MexaHuka», «BHOXUMHYECKHe OCHOBBI TEXHOJIOTUU MPOAYKTOB 00-
IIECTBEHHOT'O MUTaHUsA», «TeXHOJIOrus MpPOIyKIMH OOIECTBEHHOro MUTaHusA», «OpraHu3anus
IPOM3BOJICTBA U OOCITYKMBAHUS Ha NPEANPHUATHAX OOILECTBEHHOro nmutaHus», «lIpoextuposa-
HUE NPeAnpUsTuil 00IIECTBEHHOIO TUTaHUs», «be30MacHOCTb JKU3HEAEATEIbHOCTH.

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

3. [Ilnanupyemble pe3yabTaThbl 00y4eHHUs MO JUCUUILINHE (MOYJIIO),
COOTHECEHHbIE C IVIAHMPYEMbIMU Pe3yJibTATAMH 0CBOCHUS 00Pa30BaTeIbHOM
NMPOrpamMmbl

B pesynbraTte nzydeHus: JUCHUILIMHBI O0YUYaOIIUICS TOJKEH OCBOUTH TPYAOBbIE (PYHK-
ouun:
PazpaboTka cuctemMpl MEPONIPUATHNA 1O TOBBIMIEHUIO 3PHEKTHBHOCTH TEXHOJIOTHIECKUX



IPOIIECCOB MPOM3BOACTBA MPOAYKIHUU OOIIECTBEHHOTO MUTAHHUS MAacCOBOIO HM3TOTOBICHHUS U
CIIENUATTM3UPOBAHHBIX MUIIEBHIX MPOAYKTOB (22.005 Crenuanuct mo TEXHOJIOTHU MPOAYKIINU 1
opranu3anuu obmecTBeHHoro nutanus. Td. — D/03.6)

TPYAOBBIC JACHCTBUSI:

22.005 Crenuanuct 1Mo TEXHOJOTHH MPOAYKIIMU U OpraHU3aIllui OOIIECTBEHHOTO IMUTAa-
aust. TO. — D/03.6:

Pacyer mpon3BOACTBEHHBIX M HEMPOW3BOJACTBEHHBIX 3aTpPaT NCHCTBYIONMIUX M MOJEPHU-
3UPYEMBIX MPOU3BOJICTB MPOAYKIIUU OOIIECTBEHHOTO IMUTAHKSI MAaCCOBOTO M3TOTOBJICHUS H CIIe-
[UATH3UPOBAHHBIX THUIIEBBIX MPOIYKTOB /ISl OIICHKU dPPEKTUBHOCTH MPOU3BOJCTBA U TEXHH-
KO-9KOHOMHYECKOTO 00OCHOBAHUSI CTPOHMTEIHCTBA HOBBIX MPOU3BOJICTB, PEKOHCTPYKIIUU U MO-
JEPHU3AIMH TEXHOJIOTUYECKHUX JIMHUN U YIaCTKOB

[TpoBenenne pacyeToB IUIsl IPOSKTUPOBAHUS TIPOU3BOJICTBA TPOIYKIIMH OOIIECTBEHHOTO
MUTAHUS MacCOBOTO M3TOTOBJICHHS M CIICIUATH3UPOBAHHBIX 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 BHOBB CTPOSIIIUXCS M PEKOHCTPYKIIMH JICHCTBYFOIIUX OPraHU3aIUil

Opranu3anus BeZIeHUs: TEXHOJIOTHYECKOTro Mpoliecca B paMKax MPUHATON B OpraHU3aliuu
TEXHOJIOTUM MPOU3BOACTBA MPOIYKIUU OOIIECTBEHHOIO NMUTaHMUSI MAcCOBOTO M3IOTOBJICHUS U
cnenuanu3upoBaHHoro nutanus (22.005 Crneunanuct mo TEXHOJIOTUU MPOAYKIIMH 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 000PYZA0BaHUs B paMKax MPUHATON B
OpraHu3alMi TEXHOJOIMU MPOU3BOACTBA MPOAYKLUHU OOLIECTBEHHOIO MUTAHUS MacCOBOTO HU3-
TOTOBJIEHUSI U CHIELUAJIN3UPOBAHHBIX NMUIIEBBIX IPOAYKTOB

Pa3zpaboTka TeXHHYECKUX 3aJaHUN Ha MPOEKTUPOBAHUE U NPOU3BOACTBO CHEIMATBHON
OCHACTKM, UHCTPYMEHTAa U MPUCIOCOOIEHUH, HECTaHIapTHOT'O 000pYyI0BaHUs, CPEICTB aBTOMa-
TU3alMM M MEXaHMU3alluHu, MPeAyCMOTPEHHBIX TEXHOJOIHEH MPOM3BOJCTBA MPOJIYKIHMU OOIIe-
CTBEHHOTO MMUTAaHUS MAaCCOBOTO U3TOTOBJICHUS U CIEIMATU3UPOBAHHBIX MUIIEBBIX MPOIYKTOB

OcBoeHME AUCUUILIMHBI (MOAYIISI) HAMpaBiIeHO Ha (JOPMHPOBAHUE CIEIYIOIIMX KOMIIe-
TEHLIUN:

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

I1K-5 cnoco0GeH paccuuThIBaTh MPOU3BOACTBEHHBIE MOIIIHOCTH U 3()(heKTUBHOCTH pabOTHI
TEXHOJIOTHYECKOr0 000py/10BaHMS, OLIECHUBATh U IJIAHUPOBATh BHEAPEHUE UHHOBAIUI B IIPOU3-
BOJICTBO

IMK-10 crmocobeH KOHTPOIHMPOBATh KAYECTBO MPEAOCTABISIEMBIX OPTaHU3AIUSMH YCIyT
10 MPOEKTUPOBAHMIO, PEKOHCTPYKIIMH U MOHTaXXy 000py/10BaHHUsI, y4aCTBOBATh B IJIAHUPOBKE 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- | HOBBIBATh MpuUMe- | 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 YHCJIE 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-
CUUTHIBATH MTPOH3-
BOACTBCHHBIC
MOIITHOCTH U 3-
(hexTUBHOCTH pabo-
Thl TEXHOJIOT'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 TUIAaHUPO-
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 CIIOCOOEH KOH-
TPOJIMPOBATH Kaue-
CTBO TPEIOCTABIIS-
CMBIX OpFaHI/ISaHI/I-
sIMU yCJIYT 10 IIPO-
EKTHPOBAHUIO, pe-
KOHCTPYKIIUH U
MOHTaXy 000py10-
BaHUsA

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

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-
MNPUATHIA 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 O6y‘13101].[HﬁCﬂ JOJDKCH:

3HATD:

- TCXHOJIOTUYCCKUC IICJIIHN, TCOPCTHUYCCKUC OCHOBLBI U HHIKCHCPHBLIC

MMpOoNHECCOB Pa3JIMYHBIX IMUIICBBIX ITPOU3BOACTB,

3aga4yu OCHOBHBIX




- Ha3Ha4YeHHE, 00JIACTh MPUMEHEHUS, KIacCu(PUKAIUs, TPUHIIUI ICHCTBUS U KPUTEPHUH
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
anmaparoB MHIIEBBIX TPOU3BOJICTB;

- METOJBl pacyera HEeCTAMOHAPHBIX M HEOOPATUMBIX TEXHOJIOTHYECKHX IMPOILIECCOB U
MPOYHOCTHBIC PACYETHI COOTBETCTBYIOIIUX alapaToB;

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

Ymern:

- BBIOMpATh W MPOCKTHPOBATh COBPEMEHHBIC alaparhl U MAlluHbI, B HAUOOJIbINEH CcTe-
MIEHU OTBEYAIOIINE OCOOECHHOCTSAM TEXHOJIOTHYECKOTO TPOIIecca;

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

- KOHTPOJIMPOBATh KAUECTBO MPEIOCTABISIEMbIX OpPraHU3alUsIMHU YCIYT 1O MPOSKTUPOBA-
HUIO, PEKOHCTPYKIIUUA U MOHTaXy 000pYI0BaHUS

Baagern:

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

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

- IPOBEJICHUEM UCCIICIOBAaHUI PaOOTHI alapaToB C IEIbI0 ONPEICIICHHsI ONTUMAIIbHBIX
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

KOMIIEeTeH LU
Komnerenuuu Oo1ee
Ne TeMbl, pa3ziesibl TUCIUTLTHHBI KOJIMYECTBO

> PASACIRL A OMK-1 | MK-5 | K-10 g

KOMITETEHIIN
1 | OcHOBHBIE 3aKOHBI TEXHOJOTHYECKHX MTPOIIECCOB. + + + 3
2 | l'mapomexaHnvecKre MpoIecCh + + + 3
3 | TeroBbIe MPOIIECCHI + + + 3
4 | MaccooOMeHHBIE TIPOIECChI + + + 3
5 | MexaHn4eckne Mpouecchl + + + 3

4. CTpyKTypa " cojiepKaHue TUCHUUILTHHBI (MO1YJIs1)
OO61ast TpyA0€MKOCTh IUCHHUIUIMHBI COCTaBIseT 3 3aueTHbIe eaquHullbl, 108 akaza. gacos.
4.1 O0beM TMCUMILIMHBI M BUAbI Y4eOHOI padoThl
KonmyecTBo akaj. 4acoB
Buyt sansuii ouHas ¢opma | 3aouyHas popma
oOyueHust oOyueHust
6 cemecTp 4 xypc
OO01mas TpyI0eMKOCTb AUCITUTUIAHBI 108 108
KonTtaktHas pabota 00y4aronmxcsi ¢ mpenojaBaTesieM, B T. 4. 48 14
AynuTOpHBIE 3aHATHS, B T.4. 48 14
JIEKIINH 16 6
NPaKTUYECKUE 3aHATHUS 32 8
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npopaboTka y4eOHOTO MaTepuaia 0 TUCIUTUINHE (KOHCIEKTOB 14 30
JIEKINH, Y9eOHUKOB, MaTEPHUAJIOB CETEBBIX PECYPCOB)
MOJrOTOBKA K MPaKTHYECKUM 3aHSTHUSIM, 3alIUTE pedepaToB 9 30
BBITIOJTHCHUE WHIMBU Ty aTbHBIX 3aIaHUH 5 25
MOJITOTOBKA K MOJYJIBHOMY KOMIBIOTEPHOMY TECTHPOBAHUIO 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 | TerumooOMeHHBIE TPOIIECCHI U alIIapaThl 2 1 OIK-1,
I1K-5, TIK-10
6 |Cymka. CynHOCTb Mmpoiecca 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 3AHSTI ouHast 3aoynas | Popmupyemsbie
¢dopma dbopma | KOMIETEHLHH
o0yuenus: | 00yueHHs
OnpejerieHne CKOPOCTH CTECHEHHOT'O OCAXICHHS IIapo- OIK-1,

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

2 | BpallleHHs, TPOU3BOAUTEILHOCTH U MOTpediisieMol Oypa- 4 1 TIK-5, HK,-10
TOM MOMIHOCTH 10 33JIaHHBIM BEJIMYHUHAM

3 | UccnenoBanue MOJIOTKOBOW APOOUIKU 4 1 OIIK-1,

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

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

5 | Texnonorudeckuii pacdyet HeHTPUGyT 4 1 TIK-5, [IK-10

6 | HccnenoBanue MUKIOHA 4 1 HK(-)L})_,I IIEI-I:L,-lo

7 | Pacuer GarapeifHOro ITMKIOHA 4 1 OIIK-1,




[K-5, TTIK-10

Uccnenopanne GapabanHoi cymminkd. OnpezeneHue pas-

8 6apab i 4 1 OIIK-1,
MECPOB OapadaHa U MOIITHOCTH, Ha €T0 BPAIlICHUE B I'a30BOU HK-5, HK-lO
CyHII/IJ'IKe
UTOI'O 16 8

4.4 JlabopaTopHble padOThI — He IIPELYCMOTPEHBI

4.5 CamocrosiTesibHAast paboTa 00y4aromerocs

OO0BeM, aKaj. 4acoB

Paznen
. OouyHas | 3aoyHasd
TUCTIATLTAHBI Bun camocrositensHON paOOTHI
(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 MMPAKTUYECKUM 3aHSATHSIM, 3aIIuTe pedepaTon 2 6
TEXHOJIOTMYECKUX | BBIMOJHCHHUE MHVBHYATBHBIX 33 JaHUN 1 5
Iponeccon NOArOTOBKA K MOAYJIbHOMY KOMIIBIOTEPHOMY TECTHPOBAHUIO 1
(BBITIOJTHEHNE TPEHHUPOBOUHBIX TECTOB)
npopaboTKa y4eOHOTO MaTepualia Mo AUCHUILIHHE (KOHCTIEK- 3 6
p ) TOB JIEKIINH, YIeOHUKOB, MaTEPHATIOB CETEBBIX PECYPCOB)
aznen 2.
A MOJITOTOBKA K MPAKTUYECKIM 3aHATHUSM, 3aIIUTe pedepaToB 2 6
I'mppomexanuue- ”
BBITIOJIHCHUE WHIUBUYJBHBIX 3a1aHUN 1 5
CKH€ TIPOIIECCHI
MOJTrOTOBKA K MOAYJIEHOMY KOMITBIOTEPHOMY TECTUPOBAHHUIO 1
(BBITIOITHEHNE TPEHUPOBOYHBIX TECTOB)
mpopaboTka y4eOHOro Marepuaia o JUCIUILTHHE (KOHCTICK- 3 6
Paszen 3 TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
1 3.
A MOJIFOTOBKA K MPAKTUYCCKUM 3aHSATHAM, 3alUTe pedepaTon 2 6
TertoBsIe iporiec- Z
- BEITIOJTHEHNE WHINBUyaIbHBIX 3aJIaHUI 1 5
MOJITOTOBKA K MOIYJIEHOMY KOMIIBIOTEPHOMY TECTHPOBAaHHUIO 1
(BBITIOJIHEHNE TPEHUPOBOYHBIX TECTOB)
npopaboTka y4eOHOro Marepuaia o JUCHUILIHHE (KOHCIICK- 3 6
p 4 TOB JIEKIINH, Y4eOHUKOB, MaTEPHAIIOB CETEBBIX PECYPCOB)
aznen 4.
A MOJITOTOBKA K MPAKTUYECKUM 3aHATHUSM, 3aIIUTe pedepaToB 2 6
MaccooOMeHHbIE 2
— BBITIOJTHEHNE WHIMBUyaIbHBIX 3aJIaHUI 1 5
MOJIrOTOBKA K MOJYJIbHOMY KOMITBIOTEPHOMY TECTUPOBAHHUIO 1
(BBITIOJTHEHWE TPEHUPOBOYHBIX TECTOB)
nmpopaboTka y4eOHOro Marepuana 1o JUCIHUILTHHE (KOHCTIeK- 2 6
p 5 TOB JICKIIMH, YIeOHUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
asgmen 5.
A MOJIFOTOBKA K MPAKTUYCCKUM 3aHSATHAM, 3alIUTe pedepaTon 1 6
Mexanuueckue =
S —— BBITIOJIHEHUE UHANBUIyaIbHBIX 3aJaHUIN 1 5
MOJATrOTOBKA K MOAYJIBHOMY KOMITBIOTEPHOMY TECTUPOBAHHUIO 1
(BBIIOJIHEHNE TPEHHUPOBOUHBIX TECTOB)
HUTOT'O 33 85

IlepeyeHb MeTOAMYECKUX YKA3AHUI 110 OCBOCHUIO AMCHUILIMHBI (MOAYJIs):
1. Ilpaktukym no nucummuivHe «lIpouecchl U anmapaTsl MUIIEBBIX 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 BO3JCHCTBHI OCHOBHBIX MOTCHIMAIBHO OMACHBIX MPH-
POIHBIX (PAKTOPOB, @ TAKKE TEXHOJOTHH M MPOU3BOJICTB, X KOJMYECTBEHHOHN OLIEHKHU IIPH aBa-
pusX U KaTtacTpodax, a TAKKe C IeIbI0 IPUMEHEHHUS MOTYUYCHHBIX 3HAaHUH U HaBBIKOB ITPOIIECCEe
KHU3HECATEIILHOCTH.

3agayaMu NP ITOM CTAHOBSITCH:

- IPUMEHEHUE UHTETPUPOBAHHBIX CHUCTEM 00ECIeUeHUs! O€30IIaCHOCTH KU3HEAEATEIIbHO-
CTH /715l CHIDKCHHUSI HETATUBHOTO HA YEJIOBEKA M MPUPOLLY;

- MHCTPYMEHTAJIbHBI KOHTPOJIb PAa3JIMYHBIX BHUJOB MPHPOIHBIX M AHTPONOTCHHBIX BO3-
JIEHCTBHI;

- IPaBUJIBHBIN TOA00P HOPMATUBHO-TIPABOBON 0a3bl sl OLICHKH OTIACHOCTEH.

Ilepeyennb BOpPoCOB /1J1s1 KOHTPOJILHOM 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/IaHUIO YHEPrOpecypcocOeperaroux MUILEBbIX TEXHOJIOIUH, SKOJIOTH-
YECKHU YHUCTHIX U 0€30TXOAHBIX IPOU3BOJICTB.

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. Onpenenenue pacxoaa SHEPIUM Ha TPAHCIOPTHPOBAHUE JKUIKOCTEH U ra3oB MO TPY-
Oam.

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

7. I'mppoauHaMuKa Cios 3€pHUCTBIX MarepuanoB. HemonBwkHbll cioil. B3BeleHHBIN
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 padboTa HeHTpOOEKHBIX 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 BOIOCTPYHHBIX 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, MPEICTaBIsAEMbIe Il pa3AeICHUS KU~
KHUX HEOJHOPOHBIX CHCTEM.

25. Koncrpykuuu u paboTa TuJpOIHKIOHOB.

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

27. Tunbl GUIBTPALIMOHHBIX MPOIECCOB M 00JIACTh MpuUMeHeHus. PexxuMbl GuimbpTpanus.
CkopocTb (pumbpTpanmu.

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

29. Ilytu noBBIIIEHHUS TEXHUKO-3KOHOMHMYECKUX MOKa3aTenel (QMIbTPYIOIIUX YCTaHO-
BOK.

30. YnpTpadunbrpanus u o0patHeiii ocMoc. OCHOBBI TEOPUH ITpoIIecca.

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

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

32. IlpakTHueckoe MpUMEHEHHE yIbTpaduIbTpallid U OOpaTHOrO ocMoca B NMUILIEBOM
IPOMBIIIJIEHHOCTH.

34. OcaxxeHue B TpaBUTallMOHHOM nojie. Cuiibl, 1EHCTBYIOIINE HA YaCTHUILY.

35. OtcroiiHble KaMepbl, UX XapaKTEPUCTUKA U OCHOBBI pacyera.

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

37. ®wibTpbl. Tunsl GUIBTPOB, UX XapaKTEPUCTHKA U 00JIaCTh IPUMEHEHUS.

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

39. Tunsl annapaToB, IPUMEHSAEMBIX UL IEPEMEILINBAHUS.

40. TermmonpoBonHoCTh. 3akoH Dypbe. Koaddumuent rerionpoogHoctu. Termomnpo-
BOJHOCTb OJJHOCJIONHON U MHOT'OCJIONHOM CTEHOK.

41. KonBekTuBHbIH TermaoodMeH. 3akoH HeloToHa.

42. Temonepenadya B KHUIIIIMX JKUAKOCTAX M NPU KOHAEHcauuu napoB. OCHOBHBIE
ypaBHeHus Terionepenaun. KoaguiueHT 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 tonoynsiMu razamu. HarpeBanue npome-
JKYTOYHBIMH TEIJIOHOCUTENAIMU. HarpeBanue anekTpuueckuM TOkoM. OxJtaxaeHHe BOAOH, BO3-
JyxoM U JbjioM. KoHieHcanysi: MOBEpXHOCTHASI U CMEIIECHUS.

45. Tunbl KOHIEHCATOPOB, IPUMEHIEMBIX B IMILEBON MPOMBIIUIEHHOCTH.

Pasoen 4. Maccoobmennwie npoyeccet. (OITK-1,ITK-5, TTK-10).

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

47. XapakTepucTHKa TEIUIOHOCHUTENICH U OCHOBHBIX THIIOB TETUIOOOMEHHBIX aIapaToB.

48. TennoBast N30, XapaKTEPUCTHKA TEIJIOBBIX M30JISILIMOHHBIX MaTepHalloB U pac-
YeT U30JISLUY.

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

50. IIpuMeHeHne NpOLECCOB BBITAPUBAHMS B MUIIEBOM IMPOMBINUIEHHOCTH. TeopeTude-
CKHE€ OCHOBBI BblllapuBaHus. PU3NUECKNE CBOMCTBA PACTBOPOB U U3MEHEHHUE UX B MPOLIECCE BBI-
MapuBaHMUsL.

51. OnHoOKOpITyCHas BhIIApHAsl YCTAaHOBKA. BhlapuBaHue B BaKyyMe U IO/ JaBICHUEM.



52. MHoOrokopmnycHas BbllIapHasi yCTaHOBKA, €€ YCTPOMCTBO U MPUHIUI AECHCTBUS.

53. OcHOBHBIE TUIIBI BBHIMIAPHBIX anmapaToB. [IyTH NOBBIIIEHHS] TEXHUKO-PKOHOMUYECKUX
[IO0Ka3aTesel BhIIAPHbBIX YCTaHOBOK.

54. MexanusM mMaccooOMEHa B TEXHOJOTMYECKUX MPOIecCax MUIIEBBIX MPOU3BOJCTB.
MacconepeHoc B IHUIIEBBIX MPOAYKTax U Marepuanax. CoBpeMeHHbIE METOAbI MHTEHCU(PHKAIINN
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 ANIAPATOB, IPHUMEHS-
€MBIX B IHUILEBON MPOMBIILIEHHOCTH.

58. Ilporueccsl 3KCTpaKLIMK B MUIIEBON MPOMBIIIIEHHOCTU. MeXaHU3M IKCTPAKIUU B CH-
CTeMe TBEPAOE TEJIO — KHUAKOCTb.

59. KoHCcTpyK1Hs 3KCTpakTOpoB. [IyTH MOBBIIEHUS] TEXHUKO-IKOHOMUYECKUX MOKa3aTe-
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 MUMIEBON MPOMBINUIEHHOCTH. OCHOBHBIE TPOOJIEMBI TEOPHU H
TEXHHUKH CYIIKH.

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

63. Ilapamerpsl BiaxkHOro Bosayxa. J-X nuarpamMma. TepMoguHaMHYECKHE XapaKTepH-
CTHKH BJIQ)KHOTO MaTepHuaa.

64. OcHOBBI KMHETUKH CYIIKH. KpHBBIE CYILIKH, CKOPOCTb CYILKH U TEMIIEPATypPHbIE KpH-
Bble. XapaKTEPUCTUKA OTIEIbHBIX IEPHUOIOB MPOLIECCA CYILIKH.

65. M3MeHeHHe CTPYKTYpHO-MEXaHMYECKUX CBOWMCTB MAaTE€pHaJOB B MPOLIECCE CYIIKH.
MeTo1b1 0600CHOBaHMS ONTUMAIBHOTO PEKUMa MPOLIECCOB CYIIKH.

66. HoBble MeTO/BI CYIIKH, UX (PU3HYECKasi CYLHOCTh

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

68. IIponecchl KpucTaUIM3aMK B MAIIEBOM TPOMBIIIJIEHHOCTH.

69. Tunbl anmapaToB JUid KPUCTAIM3AaLMU: BaKyyM alllaparbl; MeIaJKu-
KPHUCTAJIIIN3aTOPHI.

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

71. Tunbl 1poOUIBHBIX YCTAHOBOK.

72. CopTpoBaHHE B IPOLIECCAX MUIIEBBIX IPOU3BOACTB. THIIBI annmaparoB Uil COPTHPO-
BaHUS U OYUCTKH.

73. Ilponiecchl mpeccoBaHMs B MUILEBOM MPOMBIIIEHHOCTH

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

Pa3jnen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTHYECKHUX MPOLIECCOB

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

Pa3BuTHe Hayku o mpoueccax u anmnaparax. Kinaccudukarms mporeccoB. AHamu3 IpoTe-
KAOIIHX B MUIIEBBIX MTPOU3BOJICTBAX MPOIECCOB. 3aauu IO CO3JIaHUIO SHEepropecypcocoepera-
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'mapocraruka. Cxmxaemble >xuakoctu. ['mapocrarndeckoe nasinenue. uddepenmnn-
aJbHbIE YPaBHEHUS KUJAKOCTU Dilsiepa. OCHOBHOE ypaBHEHUE IMAPOCTATUKH.

IM'uapoaunamuka. Bsi3kue ¥ HEBSI3KME KUIAKOCTH. BI3KOCTh KUAKOCTEH M ra3oB. 3aKOH
HeroTona. JluHaMUYecKuii 1 KUHEMAaTHYEeCKUN KO3 (UIIMEHTHI BA3KOCTH. BiusiHus Temnepary-
pbl M JaBJIEHHUS HaA BSI3KOCTh MKUJKOCTEHM W Ta30B. JIMHEMHOCTb OAHO3HAYHBIX XUMHUKO-
TEXHUUYECKUX (PYHKIIHH.

Pexxumbl ABUXKEHUS BSI3KOU KUJKOCTH. DKBUBAJICHTHBIN IUaMeTp. Y paBHEHUE pacxoja.
VYpaBHEHHE CILTOMIHOCTH WM HEPa3pbIBHOCTH MoToKa. [luddepeHnnansabie ypaBHEHHs ABHKe-
HUSI HEBSI3KOM U BA3KOM JKHUJIKOCTH.

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 xuKkocTH. [Tpunoxkenus teopembl bepHysuim.

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

[Tomobue Qusmdeckux siBreHUN. OCHOBHBIC TIOHSATHS W ONPEACICHUS. Y CIOBUS OJIHO-
3HayHOCTU. KOHCTaHTHI 10100Ms, UHBAPUAHTHI MOJ00MS, CUMIUIEKCHl M KOMIUIEKCHI TOJ00uS.
BoiBoa KpuTEpHEB rUAPOAMHAMUYECKOTO MOA00US. MeToa aHanu3a pa3MEepHOCTEN.

O06o006menHas kpurepuainbHas (GopMmyna JUisl ompeiesieHUus: MOTepU Haropa Ha TPEHHUE.
ConpoTuBieHue TpeHUs B INIAJKUX U IIepoXoBaThiX TpyOax. [loreps naBneHus Ha npeoosieHne
MECTHBIX COMPOTUBIeHMIA. Pacuet TpyOonpoBo 0B

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

2.2. [lepemewenue scuoxocmetl (nacocwl). Knaccugpurayus nacocos

ITopuiHeBsle Hacockl. Hacockl MpocToro U MHOTOKpaTHOro AeicTBus. Juarpamma noxaa-
uyy Hacoca. [IpenenbHas BeicoTa BcackiBaHus. lloTepn Hanmopa Ha NpeooJIEHNE CUIIBI UHEPLIUH.
Bo3aymnsie konmaku. MuaukaropHas auarpamma. OOImas XxapakTepUCTHKa MOPLIHEBBIX HACO-
coB. KOHCTpyKIIMM NOPIIHEBBIX HACOCOB. JleTay MOPIIHEBBIX HACOCOB.

Potopubie Hacochl. LleHTpoOexHble Hacochl. YpaBHeHue Oinepa. IlpenenbHasBbicoTa
BcackiBaHus. @opmyibl mponopuuoHanbHocTU. Pabouwne, xapakTepucTuku HacocoB. Pabora
LEHTPOOEKHOrO0 Hacoca Ha ceTh. IlapamensHoe M MOCIENOBaTEIbHOE COEIMHEHHE HACOCOB.
MHuoroctyneHuarbie Hacochl. KoHCTpykMM 1EeHTpoOeKHBIX HacocoB. CpaBHUTENbHAsI OLEHKA
LEHTPOOEKHBIX M MOPIIHEBBIX HACOCOB, BUXpeBble Hacochl. OceBble (MPOMeuIepHbIe) 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 2a3os

Knaccugukanus MammmH A7 CxkaTHs U epeMelieHns ra3os. [lopiiHeBbie KOMIPeCCophl.
WnaukaTopHas quarpamma kommpeccopa. Koaddumuent nogaun u npenen cxxarus. MHOrocTy-
NeHyaToe cxatue. MomHocTh, norpedisemas komrnpeccopoM. OCHOBHBIE THITBI M KOHCTPYKLIUU
MOPUIHEBBIX KOMIIpeccopoB. TypOokoMmpeccopbl. XapakTepucThka TypOokoMIipeccopoB. Pasz-
BUBaeMoe JaBieHue. OCHOBHbIE KOHCTPYKUMH TypOokommpeccopoB. CpaBHUTENIbHasl OLIEHKa
MOPIIHEBBIX KOMIIPECCOPOB M TYpOOKOMIPECCOpPOB U 00JIacTH HX NpHUMEHeHusa. Bakyym-
Hacocbl. OCHOBHBIE KOHCTPYKIIMM: TOPIIHEBBIE, POTALIMOHHBIE, BOJAOKOJBIEBBIE U MACIISIHBIE,
BOJI0-U MapocTpyiHbie. Bentunaropsl. LlenTpoOexxHbie BeHTHIATOPHL. Paboumne xapakTepucTu-
ka. OceBble BEHTUIISTOPBI.

2.4. Pazoenenue H#uoKux HeOOHOPOOHbIX CUCTEM

HeonHopoansle cucTeMbl B MUIIEBON IPOMBIIUIEHHOCTH, UX XapaKTEPUCTUKA U KJIACCH-
¢dukarus. Meroapl pazaenenus. O0mme TpedoBaHus, IPEACTABISIEMBIC JIJIS1 Pa3ICICHUS KUIKAX
HEOJTHOPOAHBIX cucTeM. OcaxaeHne. OcoOEHHOCTH pacueTa Mpoliecca OCHAIIEHUS B KHUJIKOH
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cpene. Tumbl OTCTOMHUKOB, WX XapaKTEpUCTHKAa W 00JIacTh mpuMeHeHHs. OcaxaeHue B Ioie
eHTpoOeKHBIX cuil, OCOOEHHOCTH pacueTa CKOPOCTH OCaXIeHHs. [ UIApOIUKIOHBI, OCOOCH-
HOCTh MX pacyera, HeHTpU(YTU U cemaparopsl, ux kinaccudpukamnms. OCHOBBI pacueTa HEeHTPH-
¢byru: neHTpoOexHas cuia, (HakTop paszieseHus:, IPOU3BOAUMOCTh, Fa0APUTHI, PACXO] SHEPIHH.

Tumnbl nenTpudyr, UX XapakTepucThuKa u 00aacTe npuMeHeHus. OTcTolHble HEeHTPUDY-
ru. [TyTu noBellIeHNs TEXHUKO-9KOHOMUYECKUX MOKa3aTeaed HeHTPUPYT.

QunbTpoBanne. TuUNbl QUIBTPAMOHHBIX MPOIECCOB U 001acTh NMpUMeHeHUs. OCHOBBI
Teopuu ¢uibTpauuu. Pexxumbl guiabTpanus. Meronasl pacdera nponecca ¢uibTpanun. Cko-
pocts puinbTpamun. Koadduuuent ¢unbtpanmu u mMetoas! ux ompeneneHus. Pacuer ¢punbtpa.
Knaccugukanus GuiabTpoB Ans KUAKUX cucTeM. Tuibl GUIbTPOB, UX XapaKTEpUCTHKa U 00-
nacte mnpumeHeHus. Llentpudyru ¢unbTpyromero Ttuna. I[lyTM TMOBBIIIEHHS TEXHUKO-
9KOHOMHYECKUX IOKa3aTenell pUIbTPYyIOIUX YCTaHOBOK. YIbTpaduiabTpanus U oOpaTHbIA oc-
Moc. OcHOBBI Teopuu mporiecca. [lomynponuriaemsie 1 yIbTpaduIbTPAlUd U 00OPaTHOTO OC-
Moca. OunbpTpyromue 1eMeHTbl. CxeMbl MEMOPAaHHBIX annapaToB M ycTaHOBOK. IIpakTnyeckoe
NpUMEHEHHE YIbTPaQUIbTPALUU U 00PaTHOTO OCMOCA B MHUILEBOW 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 OCHOBHI pacuera. [{uknonsl. Pacyer 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 TUApaBInYeCKUX CONPOTUBICHUH, BBIOOP BEHTUIIATOPA 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. ['mapaBinuyeckue npuieocaauTesd. TUIIbl annapaToB, X XapaKTEepUCTUKA U 001aCTh
npuMeHeHns. OuibTpbl. TUnbl QUIBTPOB, X XapaKTEPUCTUKA U 00JACTh MPUMEHEHUS. DIIeK-
TpouibTpbl. Ou3nyecKkre OCHOBBI 3JIEKTPOOCAKICHUS. THIBI AIIEKTPOPMIBTPOB, UX XapaKTe-
PHUCTHKA, IPaBUIIO 00CTyKUBaHUsS U 001acTh NpUMeHeHus. OCHOBBI pacyeTa 31eKTpPOo(UIbTPOB.

2.6. Ilepemewiuganue 8 HcUOKUX cpedax

[Ipouecc nepemenivBanus B MUILEBOIN MPOMBIIITIEHHOCTH. UHTEHCUBHOCTD U 3 (HEeKTUB-
HOCTh NepeMelInBaHus. TeXHOJIOTHYecKue CIoco0bl MepeMelIMBaHNs: THEBMATHYECKOe, LUp-
KYJISIPHOE U MEXaHUUYECKOE.

KpurepnanpHas 3aBUCUMOCTD Il BBIPAKEHUSI MOLUTHOCTH MEXAaHWYECKUX Memanok. Pa-
0oumil ¥ MyCKOBOM mepHoibl MepeMelnBaHus. TUIbl anmnapaToB, MPUMEHSIEMBIX ISl IepeMe-
HIMBAHUS.

Pa3nea 3. TenJioBble mpoueccol

3.1. Ocnosvr mennonepeoauu

TermnonpoBoanocts. 3akoH Dypee. Koaddumument temnonpoognoctu. duddepeniiu-
aIbHOE YpPaBHEHHUE TEIUIONPOBOAHOCTH. TemIonpoBOJHOCTh OAHOCIOWHOM M MHOTOCIOMHOMN
CTEHOK. 3aKOH HeCTallMOHapHOW TeruionpoBoAHOCTH. Kpurepun TtemnoBoro mnomodusi buo,
®ypbe u Oe3pazmepHas TeMIeparypa.

MeTtoapl pacyeTra HecTallMOHAPHOTO TeriooOMeHa. KOHBEKTUBHBIN TemooOMeH. 3akoH
Herorona. luddepennmansHoe ypaBHeHHE KOHBEKTHBHOTO TersiooOMeHa. Kputepun temioBoro
noo0Ust U CBSI3b MEXIY HUMH, TEIJIOOOMEH MpU MU3MEHEHMM arperaTHOro COCTOSIHMSI YKHMJIKO-
ctu. Teronepenaya B KUIAIMIMX )KUIKOCTSAX U IPU KOHIEHCALUY IApOB.

OcHoBHbIE ypaBHEHHS TerIonepeaayu. [IBrmxkymas cuiia TemIoBbIX MpolieccoB. Brrunc-
JIEHUE CpPEIHEH Pa3HOCTH TEMIEpPATyp UIM MPSMOTOKA, IPOTUBOTOKA, NEPEKPECTHOTO U CMe-
[IAaHHOTO TOKOB TeryioHocuteneil. Koadduiuent reronepenayn 1 TepMUUECKHE COPOTUBIIE-
HUSL.

TennoBoe u3nydeHHe, OCHOBHBIE NMOHATHS. TeIuion3iaydeHue ra3oB. Pacder mydmcroro
TEII000MEHa.
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3.2. HaepesaHue, oxnazicoenue, KOHOEHCAYUs

3HayeHHue TemI000MeHa NP OCYIIECTBICHUHU MUIIEBBIX TEXHOJOTMYECKUX IPOLECCOB.
[Tpenensl MpUMEHSIEMBIX TEMIEPATYp U BHIOOP COOTBETCTBYIOLIETO TETNIOHOCHTENS U OXJIaXKa-
IOILETO areHTa.

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

OxJuaxieHne Bo101, BO31yXOM U JbA0M. KoH/IeHcaIus: OBEPXHOCTHAS M CMELICHMUS.

Tunsl KOHAEHCATOPOB, IPUMEHAEMBIX B IUILEBOM IPOMBIIUIEHHOCTH. Pacder mosepx-
HOCTHOT'O KOHJIEHCATOpPa, KOHJEHCATOPOB CMELIEHUS (IPSIMOTOYHBIX U MPOTUBOTOUYHBIX). Oco-
OEHHOCTHU pacyeTa KOHACHCATOPOB CYyOJIMMAllMOHHbBIX YCTaHOBOK.

3.3. Tennoobmennas annapamypa

OcCHOBHbBIE IPUHIMIIBI KJIACCU(UKALUU TENJIOOOMEHHBIX anmnapaToB. PekynepaTuBHbIE,
pereHepaTUBHbIC U KOHTaKTHBIE TEIUIOOOMEHHUKU. XapaKTePUCTUKA TEIJIOHOCUTENEH U OCHOB-
HBIX TUIIOB TEINIOOOMEHHBIX aIllapaToB.

TemooOMEHHUKHU: ra30Bble, IAPOBbIE, BOJSHbBIE C IPUMEHEHUEM BBICOKOKHUIISIINX TEI-
JIOHOCHUTEJIEH, ¢ UCIOJIb30BAaHUEM JIEKTPOIHEPIUU, OCHOBHBIE THIbI TEIIOOOMEHHUKOB. OCHO-
BbI pacyeTa TEeIJI000MEHHBIX annapaToB. MarepuanbHblil U TerI0Boi pacueT. Onpenenenue Ko-
3¢ (GUIMEHTOB TeIulonepeiayd B TEIUVIOOOMEHHBIX ammaparax, BIOOp CKOPOCTH pabodux Tel,
oIpejiesieHue TEPMUUECKUX CONPOTHUBIEHUH U T.1. OnpeneneHue cpeaHei pa3HOCTH TeMmIepa-
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 annapara. [lytu un-
TEHCU(PHUKALINHU TPOLIECCOB TETNIOOOMEHA M MOBBIIIEHUE TEXHUKO-DKOHOMUYECKHX TTOKa3aTeNeH.

TemmoBass M30A1MsA, XapaKTEPUCTUKA TEIUIOBBIX M3O0JILMOHHBIX MAaTEpUAJIOB U PACUET
U30JISIIAN. DICKTPODU3HIECKHIE METOABI 00pa0OTKH MUIICBBIX MPOJTYKTOB — HATPEB B DJIEKTPO-
MarHMTHOM Mojie — uHdpakpacHoe oOnydenue, Bo3aeiicteue nons BU u CBY, komOuHupoBaH-
HBIE METOJBI.

3.4. Buinapusanue u gblnapHvle annapamoi

[IpuMeHeHne npoLEeccoB BhIMAPUBAHUSA B MHILIEBOM MPOMBIIIICHHOCTH. Te0peTHdecKue
OCHOBBI BbInapuBaHus. GU3NUecKUe CBOKWCTBA PAaCTBOPOB U U3MEHEHHE MX B IIPOLIECCE BINApU-
Banusi. OJTHOKOPITYCHAs BBITIapHAsi yCTaHOBKA. MatepuanbHbIN U TEIJIOBOM pacuer. Brimapusa-
HUE B BaKyyMe€ M IIOJ JaBJICHHEM. MHOIOKOpIyCHas BBbIIApHAs YCTAHOBKA, €€ YCTPOWCTBO U
MIPUHIIAN AEHCTBHUS.

Cxema paboThl MHOTOKOpIyCHOU BhIMapku. CamoncnapeHue B NpSMOTOYHON BBINAPHOM
ycTaHOBKe. PacueT MHOrOKOpPIyCHOM BbIIapHOHM ycTaHOBKU. Ompenenenne TeMnepaTrypbl KUsi-
YEHMsI PACTBOPA, TEMIIEPATYPHbIE MTOTEPU B BBIMAPHOM YCTAHOBKE, pacdeT pacxoAa IPEroLIero
napa, pacuer korpduireHTa Temionepeaayn B BbIAPHBIX YCTAHOBKAX C YYETOM Iepenasia TeM-
nepaTyp Ha IUIEHKEe KOHJIeHcaTa, pacyeT OBEPXHOCTH HarpeBa. Bei6op uncia Kopimycos.

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

Pasnen 4. MaccooOMeHHbIE 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.

[TuieBbie MPOTYKTH KAK MHOTOKOMIIOHEHTHbIE M MHOTO(a3Hble cucTteMbl. [Ipumenenue
npasuiia a3 Uil aHaIK3a nporeccoB MmaccoooMmena. Koadduunents maccooOMeHa u maccore-
penaun. Koagppunuent macconeperoca u ABMXKYyIIMe cuibl npouecca. Kunernueckue kodpdu-
LIMEHTHI B YPAaBHEHMSIX MACCOIIEPEHOCA.
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JuddepenunanbHoe ypaBHEHHE MaccollepeHoca W ero KpaeBble ycioBus. OOmuid BUI
pemeHus: ypapHeHus. [logoOue TEMIOBBIX M MacCOOOMEHHBIX mporieccoB. Juddy3noHHbit u
MoJsipHbIid iepenoc. Konnenrpaunonnas muddysus u repmoauddysus. uarpamma paBHOBe-
cusi. OcoO0eHHOCTH TMEepeHoca B CUCTEMAX: TBEPIOE TEJIO — KHUAKOCTh; TBEPJOE TEIO — I'a3; KU-
KOCTb — XKHUJAKOCTb. COBpEMEHHBIE METO/Ibl HHTEHCU(PHUKAILIMH MACCOOOMEHA.

4.2. Copbyuonmsie npoyeccovl U annapamol

[Tponecc abcopOuuu U MpUMEHEHHE €ro B MHUILEBOM MpOMbIIUIeHHOCTH. Hensorepmuye-
ckasi abcopOIMsi, MHOTOKOMITOHEHTHast abcopOums. [Iporecchl aacopOum U mpuMeHEHHE UX B
MUIIEBOH MPOMBIIIICHHOCTH.

N3otepmbl copOruu u necopbuuu. Meton rpaduyueckoro pacuera, COpOIMOHHBIX MPO-
reccoB. OCHOBHBIE THITBI aOCOpPOEPOB U a/copOEpOB, XapaKTEPUCTUKA allaparoB, IpUMEHse-
MBIX B MHUIIEBOM MNpoMmblluieHHOCTU. PereHepanus mnorjoruteneid. Ilytu uHTeHcupukanuu
COpPOLIMOHHBIX MPOLIECCOB.

4.3. Dxcmpaecuposarue u IKCMpPaKmopbl

[Ipoueccsl PKCTpaKIUKU B MUIIEBOM MTPOMBIIUIEHHOCTH. MeXaHu3M 3KCTPAaKLUU B CUCTE-
Me TBEpHIoe Teno — KUAKOCTh. Juddy3nonnas reopust skcTpakuuu. MaTeMaTuyecKoe ONnrucaHue
nporiecca dKcTpakuuu. KosddumenTsl BHEIIHEW 1 BHYTpeHHEH TU(Gy3UH U METOJIBI UX OIpe-
nenenus. Brnusnue tepMmoauddys3un Ha mpouecc dKCTpakiuu. KOHCTpYKIMs 3KCTPaKTOpPOB U
METO/BI pacueTa, MaTepUAIbHBIA U TEIJIOBOM OalaHChl, ONpeeieHue OCHOBHBIX Pa3MEpoB arl-
napatoB. [lyTu MOBbIIEHNUS TEXHUKO-3KOHOMHUYECKUX MOKa3aTelNeil SKCTPAKTOPOB.

4.4. Ocnogul 61a2oKkuHemuKu

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

Koaddunment nuddysun Biaru B MaTepuane U ero 3aBUCUMOCTb OT BJIAKHOCTH U TEM-
nepaTypsl. SIBI€HHE TEPMOBJIAroNpPOBOJAHOCTH, €r0 (PU3MUECKasi CYITHOCTh U MAaTeMaTHYecKoe
onucanue. [lytu nHTeHCUUKAIIUHN TIepeHOoca BJIard BHYTPU MaTepuaa.

4.5. Ilpoyeccor cywku u cyuunohvle YyCmano8Ku

ITporecchl cymky B MUIIEBOW MPOMBIIIIEHHOCTH. OCHOBHBIE IPOOIEMbI TEOPUU U TEX-
HUKHU cymku. COBpeMEHHBIN ATall pa3BUTHA HayKH O cymke. Cylika Kak MpOIecc pas/eeHus
(a3 B ycnoBHAX B3aMMOJICHCTBHS BHEUIHMX M BHYTPEHHHUX IoJyiell. MeTosl 00€3BOKUBAaHUS U
NPUMEHEHHE X B 3aBUCHMOCTH OT CBOWCTB MPOJIYKTA U SHEPTUH CBS3H BIIard C MAaTEPHATIOM.

[TapameTtpsl BnaxkHoro Bo3ayxa. J-X muarpamma. OCHOBBI CTaTHUKU CYIIKU: aHAIHU3 H30-
TEPMBI COPOIIMH U AECOPOIIMY, PAaBHOBECHAS BIIAXXHOCTH, THAPOCKONMYECKAsT BIAKHOCTh, THCTe-
pes3uc copOoLMU U JeCOPOILMH U €ro MPaKTUYECKOe 3HAuYeHUE, TePMOJUHAMUYECKHE XapaKTepu-
CTHKH BJIA)KHOTO MaTepHuaa.

OCHOBBI KUHETUKH CYIIKU. KpuBbIe CylIKH, CKOPOCTh CYIIKH M TEMIIEPATypHbIE KPUBHIE.
XapakTepHucTHKa OT/AETBHBIX TIEPHUOJIOB MPOIIecca CYIIKU. Y PaBHEHUS! KPUBBIX CYIIKH JJIS Tep-
BOT'0 U BTOPOT'O MEpUOJIA.

KpaeBrpie ycnoBus m mMeronuka pemeHui anddepeHImanibHoro ypaBHEHUsT BIAarompo-
BOJIHOCTH JJIsi BTOPOTo nepuoja cymku. KoadduueHt cyku u MeTo/ibl ero onpeaeneHus, Ku-
HETHYECKHH pacyeT mporecca CyKH.

V3MeHeHHne CTPYKTYpHO-MEXaHMUECKUX CBOMCTB MaTepUasoB B MpoLecce CymKH. MeTo-
Il 00OCHOBAHUS ONITUMAJIBHOTO PEKHMa TPOIIECCOB CYIIKH.

OCHOBBI MH)XEHEPHOT'0 pacueTa CYIIWIbHBIX YCTAHOBOK. TepMOJMHAMHUYECKHH aHau3
cymku B J-X muarpamme, MOCTpOEHUE B HEHM MPOIECCOB, MPOUCXOMIIINUX B Kajopudepe u cy-
IMJIBHON Kamepe. BapuaHThl CyIIMIBHOTO MpoIlecca, UX aHATMTHYECKUH W TrpadoaHaTUTHUe-
ckuit pacuet. DHeprernueckuid KII/[ cymmibHON yCTaHOBKH.

HoBble MeToBI cylIkH, UX (pru3nyeckast CyIIHOCTh: KOHBEKTHBHAS CYIIKA B MICEBIO0XKH-
YKEHHOM, KHITAIIeM, ()OHTAaHHPYIOIIEM, BUXPEBOM CJIO€ M BO B3BEIICHHOM COCTOSIHWH, CYIIKa
WH(ppaKpPaCHBIMU JTy4aMH, CYIIKa B 3JIEKTPUYECKOM I10JI€ BHICOKOH M CBEPXBBICOKOHW YaCTOTHI,
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KOMOMHHUPOBAHHbIE METOBI CYIIKH, MEHOCYIIKa, CylIKa cyOauMmanueii, akycTudeckas CyIIKa.
KonTtakTHbIi BrarooomMeH. OneHKa SKOHOMUYECKOH 3(P(EKTHBHOCTH W ITyTH TOBBIIICHUS TEX-
HUKO-3KOHOMHUYECKHX IMOKa3aTesell CyInIbHbIX YCTaHOBOK. OCOOEHHOCTH CYIIKU B KOHJUIMO-
HUPYEMBIX [IOMELICHUSIX.

4.6. IIpoyeccwi nepeconku u nepecoHHvle annapamsl

ITonsatue o nponecce AUCTIILIALMU. J(narpaMMbl (pa30BOro paBHOBECHs [l OUHAPHBIX U
MHOTOKOMIIOHEHTHBIX cMeceil. IIporeccel meperoHkn u peKTu(UKauy B MHUILEBOW MPOMBIII-
neHHocTtu. OCHOBBI TeopuH neperonku. Kiaccuduxanus pasaeneHHbIX cMecell, OCHOBHBIE 3aKO0-
HBI [IEPETOHKHU.

Knaccugukanus npoueccoB neperoHky U caabocTu X NPUMEHEHUs. Y CIIOBUS pa3zee-
HUS B3aMMOPACTBOPHUMBIX KOMIIOHEHTOB, YaCTUYHO PACTBOPUMBIX U HEPACTBOPUMBIX. Cli0xKHast
[IEpEeroHKa: MHOTOKYOOBBIE anmnaparkl,; KOJIOHHbIE annaparbl. OcoOeHHOCTH Ipolecca peKTU(u-
Kaiuu. Pektudukanus OMHApHBIX cMece — MAealbHbBIX, PEAIbHBIX, a3€TPOMHBIX. DKCTPAKTUB-
Has pexktudukanus. [Iporeccsl, nporekaronye Ha Tapesikax, HacaoYHble KOJOHHBI, IUIEHOYHbIE
KOJIOHHBI, POTAIl[MOHHBIE aIlllapaThl.

ITonstue o KIIJI TapenbuaToro ammapara, 3KBUBAaJICHTHOM BBICOTE, €AMHMIIE IIEPEHOCA.
[TyTy noBBILIEHUS] TEXHUKO-3KOHOMMUYECKUX IOKa3areaeil pekTudukalMoHHbIX anmnapaTtos. [1o-
HATHE O PEeKTH(PUKALMN MHOTOKOMIIOHEHTHBIX cMeceil. MoneKynsapHast JUCTUILIALUS.

4.7. Kpucmannuzayus

IIpoueccel KpucTalNIM3aluy B MAIIEBON MPOMBIIUIEHHOCTH. OCHOBBI TEOPUHU KPUCTAIUIU-
3alMM U3 pacTBOpoB. KpuBble paBHOBECHs UIsl IpOLEcca KPUCTALIU3ALUU. 3ap0oXKIEHUE KpH-
CTaJIJIOB.

Kunernka npouecca kpucramnmzanuu. Metoasl kpuctaimuzauuud. Kpucrammsamus B
IIPOLIECCE 3aMOPaKMBaHMsI, OCHOBHbBIE 3aKOHOMEPHOCTH. THIIBI annapaToB AJIs KPUCTAIIN3ALUM:
BaKyyM-allllapaThbl; MEIIAIKU-KPUCTAUIN3aTOpbl. MaTepuanbHbIil U TEIUIOBOM pacyeT KpucTa-
an3aTopoB. [1yTy MOBBILIEHNST TEXHUKO-D)KOHOMUYECKUX [TOKA3aTEIEN KPUCTAIIN3aTOPOB.

Paszpnen 5. Mexanudeckue npoueccol

5.1. Ilpoyeccwvl usmenvuenus

[IpuMeHeHne nponeccoB U3MENbYEHUS B TMIIEBON TEXHOJIOTHH. TeopeTndecKkue OCHOBBI
npoiiecca podnenus — pabotsl I1.A. Pebunnepa, Kuka-Kupnuuesa, Purtunrepa, C.H. XKypxosa
u ap. Knaccuduxanus meronoB uzMenbueHus. Tumsl 1poOniIbHBIX yCcTaHOBOK. Cxema pacuera,
TPOOHIIOK.

5.2. Copmuposanue

CoprtupoBanue B Ipoleccax NULIEBBIX NTPOU3BOACTB. OCHOBBI TEOPUU CUTOBOTO AHAIU3A.
Tuns! annapaToB 1751 COPTUPOBAHUS U OUUCTKH.

5.3. Ilpeccosanue

[Tpormeccrl mpeccoBaHus B MHUIIEBOM MPOMBINLIEHHOCTH. OCHOBBI T€OpHH 00pabOTKH
NUILEBBIX MPOJYKTOB JaBieHUueM. OTkaTue KUAKOCTH, (POPMUPOBAHME MUIIEBBIX MPOAYKTOB,
OpukeTrupoBaHue. TUIBI YCTAaHOBOK JIsi 00paOoTKu aaBieHueM. [Ipecchl st 00€3BOKUBaHUS,
(OpMOBKH, OpUKETHPOBAHUS.

5.4. Cmewenue

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

5. O6pa3oBaresibHbIE TEXHOJIOTUU
B cootBerctBuu ¢ tpedoBanusmMu ®PI'OC BO mno HampaBieHHUSM MOATOTOBKH pean3a-
sl KOMIIETEHTHOCTHOT'O IOJAXOAa C HEOOXOAMMOCTBIO HpPEAyCMaTpUBAeT MCHOJIb30BAaHHUE B
y4eOHOM Mpoliecce aKTUBHBIX U UHTEPAKTUBHBIX ()OPM MPOBEIEHUS 3aHATUN U JPYTUX MHHOBA-
IIUOHHBIX TEXHOJOIMH B COYETAaHHM C BHEAyAUTOPHOU paboToil ¢ 1enbio popMUpOBaHuUs U pas-
BUTHSI IMYHOCTHBIX U IIPO(ECCUOHATBHBIX HABBIKOB 00Y4arOLINXCS.
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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 | 3aHATHAM U 3aIiuTe pedepara, BBIMOJIHCHUE HHIUBUAYATbHBIX 3aaHHH,
MOJITOTOBKA K MOJTyJTbHOMY KOMITBIOTEPHOMY TECTHPOBAHUIO (BBITIOTHEHHE
TPEHUPOBOYHBIX TECTOB).

6. OueHouHblIe cpeacTBa AUCHUIIMHBI (MOIYJIs1)

OCHOBHBIMU BHJIaMHU JUCIHUIUTMHAPHBIX OIICHOYHBIX CPEJICTB MPHU (PYHKIMOHUPOBAHUH
MOAYJIbHO-PEUTUHTOBOM CHCTEMBbI OOYUYEHUS SBIISIOTCS: HAa CTAIUU PYOSKHOTO perTuHra, ¢pop-
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 MpoOjIeMaThKe, Ha CTaIuu MPOMEKYTOYHOTO PEUTHHTA, ONpe/esie-
MOT'0 IO pe3yJibTaTaM CAavuu 5K3aMC€HA — TCOPCTUYICCKHUEC BOIIPOCHI, KOHTPOJIMPYOIINEC TCOPETU-
YECKOe COoJIep)KaHWe Y4eOHOro marepuaina, KOHTPOJIUPYIOIIUE MPAKTUYECKHUE HABBIKH M3 pas-
JUYHBIX BUJOB MpodeccrnoHanbHOl esTenbHocTH oOydaromerocs no OITOIT ganHoro 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 IPOLECCEL 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! 1iis 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 6anos.

6.2. IlepeyeHb BONPOCOB JJI51 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. ITpon3BOAUTEIIBHOCTD BAJILIIEBOM IPOOUIIKH.

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. Onpenenenne. Konctpykius abcopOeHTOB.

. [ToHsITHE HEOTHOPOIHBIX CUCTEM, HX KIacCH(HUKAITHS.

. 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, KAMIAPHOCTD, BA3KOCTb.

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 3aMOPa’KUBAHMUSL.

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. Paznenenue HEOJHOPOAHBIX CUCTEM. MeXaHW4YeCKHEe TPOIIECCHI.

12. Bbi0op KOHCTPYKITUH TEIUIOOOMEHHBIX aIiapaToB.

13. OcHOBHBIE IOJIOXKEHUS HAYKU O IIpoIieccax U ammaparax.

14. Teopus ¢punbTpoBaHUS C 0Opa30BaHUEM OCAIKA.

15. Kpucrannuzanus u pactBopeHre. OCHOBHBIE CBEJICHHSL.

16. [uxnonsl. [IpuHIAT TEHCTBHSL.

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 npoyeccer. (OIIK-1, TIK-5, TTK-10)

. OCHOBHBIE TIpaBUIIa MOJICITUPOBAHHSL.

. 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'uapaBimyeckue MpoIecchl ISl OTACICHUS KHUIKOCTH.

. Cymka. CnocoOs1 00e3BokuBanust. OO0I1ast XapakKTepUCTHKA.

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 KPUCTAILTH3AIHH.
18. Coneprxanue kypca "[Iporecchl u anmaparsl MALIEBBIX TPOU3BOICTB'.
19. 3naveHue npoiiecca Cymku. Buibl BIaKHBIX MaTepHajoB.

20. OCHOBHBIE TEOPHH PACTBOPECHHS.

P PO0O~NOOOTE, WN P

=
N

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, npeabABIsSEMbIC K allllapaTaM M0 TEXHUKE 0€30M1aCHOCTH. DProHOMHKA.
8. MerobI pa3ieneHns HEOAHOPOIHBIX CHCTEM.

9. Knnaccudukanus cymumiox.

10. TpeGoBaHwus1, MPEIBSBISEMBIC K allliapaTam.

11. DkcnnyaTanvoHHbIE TPEOOBAHUS.

12. Knaccugukaius HEOTHOPOIHBIX CUCTEM.

13. MeTo1bI BbITAPUBAHHS.

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 UCCICAOBAHNA MPOLCCCOB U allllapaToB, 3a- ( )

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

- METOJIbI pacueTa HECTAIMOHAPHBIX M HEOOPaTUMBIX
TEXHOJOTMYECKHUX TMPOIIECCOB U MPOYHOCTHBIE 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 MalliHbl, B HaWOOJIBIICH CTEIEHH 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 000PYAOBaHHUS

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;

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

- OCHOBHBIC HAay4YHbIE U TEXHHYECKHE NpPOOJIEMBI H
TEHJICHIINM Pa3BUTHUS MPOIECCOB U allaparoB MUIIle-
BBIX TIPOU3BOJICTB;

- METOJbl pacyeTa HeCTAIMOHAPHBIX M HEOOPaTHMBIX
TEXHOJIOTHUYECKHX TPOIECCOB 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 MPOESKTUPOBATH COBPEMEHHBIE aImapaThl
W MalliHbBl, B HaWOOJIbIICH CTEIEeHH OTBEYAIOIIHNe
0COOEHHOCTSIM TE€XHOJIOTHUECKOr0 IIPOLECCa;

- MOJATBEPXk/IaTh WHKEHEPHBIMU pacdeTaMH COOTBET-
CTBHE aIllapaToB YCIOBUSM TEXHOJOTMYECKOTO 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 oopMIiIeHus..

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

®parMeHTapHOE 3HaHUE:

- TEXHOJOTMYECKUX LEeJeH, TEOPETHUECKUX OCHOB U
HMHXEHEPHBIX 3a/1a4 OCHOBHBIX MPOIIECCOB Pa3IUYHBIX
MUILEBBIX IPOU3BOICTB;

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

- METOJOB HCCIIEOBAaHMSA IMPOLECCOB U alIapaTos,
3aKOHOMEPHOCTH Iepexojia OT Ja0OpaTOPHBIX almapa-
TOB K IPOMBILUICHHBIM;

- OCHOBHBIX HaYYHBIX U TEXHHYECKUX MPOOJIEM U TCH-
JEHIMIA pa3BUTHS MPOLIECCOB U alapaToB MUILIEBBIX
IIPOU3BO/ICTB;

- METOJIOB pacdeTa HECTAllMOHAPHBIX M HEOOPaTHUMBbIX
TEXHOJIOTMYECKUX MPOIECCOB M MPOYHOCTHBIE pacye-
ThI COOTBETCTBYIOIIUX allapaToB;

- mpobJeM 3HepropecypcocOepexeHusl U IKOJIOTHdIe-
CKOH 3allIUThl OKPY>KaroLIe cpelibl NpU SKCILTyaTalluu
anmnapaToB U MallluH;

dparMeHTapHOE yMEHHE:

- BBIOMpATh U IPOEKTUPOBATH COBPEMEHHBIE anmnapaThl
M MalluHBl, B HauOONbIIEH CTENeHW OTBEYaroIne
0COOEHHOCTSM TEXHOJIOTHYECKOro IIPOIIECcca;

- MOATBEPXk/AaTh MHXEHEPHBIMU PacyeTaMH COOTBET-
CTBHE aIlllapaToOB YCJOBUSM TEXHOJOTMYECKOTO MpO-
necca;

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

@dparMeHTapHOE BIIAJCHUE!

- TEXHUYECKOH 3KcIuryaTauued u 3((eKTUBHBIM HC-
10JIb30BaHUEM allapaToB ¥ MallllH;

- QHaM30M YCIIOBHH pPEXHMOM pabOThl armapaToB
Pa3IMYHOrO Ha3HAYECHMS;

MPOBEIEHUEM HCCIeI0BaHU padoThl anmapaTroB ¢
LETbI0 OMpeAeNICHUs] ONTHMANBHBIX YCIOBHH OCY-
LIECTBJICHUS MTPOLIECCOB B PAIlMOHAIBHON 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

OTtcyTCcTBHE 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)
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- METOJOB HCCIICIOBAaHHSA TMPOLIECCOB M ammapaTos,
3aKOHOMEPHOCTH TIepexo/ia OT JIA00PATOPHBIX amnmapa-
TOB K TIPOMBIILICHHBIM;

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

- METOJIOB pacyeTa HECTAllMOHAPHBIX M HEOOpaTHUMbIX
TEXHOJIOTHYECKHUX 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 IPOEKTUPOBATH COBPEMEHHBIE ammapaThl
W MalliHbBl, B HaWOOJIBIICH CTENEHH OTBEYAIOIIHE
0COOCHHOCTSIM TEXHOJIOTHIECKOTO MPOIIecca;

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

- KOHTPOJINPOBATh KaueCTBO MPEJOCTaBISEMBIX Opra-
HU3AIHUAMH YCIYT TI0 MPOEKTHUPOBAHUIO, 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 PALIMOHAIBHON CXEME COOT-
BETCTBYIOIIETO anmnaparypHOro ohopMIICHHS.

Bce KOMIIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIBHBIX MaTepUaioB), HE00-
XOJUMBIX JJIS OLIEHKH 3HAHWM, YMEHUM, HABBIKOB U (WJIM) OMBITA NEATEILHOCTH, XapaKTepu3y-
olUe ATanbl (HOPMHUPOBAHHS KOMIETSHIIMI B MPOIECCE OCBOSHUS TUCIUIUIMHBI (MOIYISI) TO-
JIPOOHO TPENICTABIICHBI B JOKYMEHTE «DOH/I OIEHOYHBIX CPEJICTB TUCIUILTAHBI (MOTYJIS)».

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecrieueHne JUCHUIINHbBI

(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 : osnektpoHHblt // Jlamp : osnekTpoHHO-OMOnMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/156113 (mata obpamenus: 16.07.2021). — Pexxum goctyna: nms aB-
TOPU3. MIOJIb30BATENEH. .

2. Bo6mukosa, T.B. Iporecchl n anmaparhsl THIIEBBIX MPOU3BOJCTB: YUeOHOE MOCOOHe.
2-e u3., iep. u gon. / T.B. Bo6nukosa, C.H. IlneikoB 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 n anmapaTsl NHUIIEBBIX NPOU3BOICTB.
Yuebnuk 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 /1 By30B. 131, kommneke Opriosckoro I'TY, 2001. — 650c.
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7. Habues, @.I". [Iponecchl 1 anmapaTsl TUILEBBIX TPOU3BOACTB: YueOHoe nmocodue @.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 MPAKTUKYM IO MPOLECCaM U amliapaTraM MUIIEBbIX MPOU3BOJACTB. [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. IIpomeccs! u anmapaTsl MUIIEBOH TeXHOIOrUU: 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), maTepuaisl 1j1s1 KOHTPOJIS 3HAaHUH CTYIEHTOB (B T.4. TeCThI 111 DOBM).

7.2 MeToauyecKue YKa3aHusl 10 OCBOCHUIO JUCHMILTHHBI

1. biinanukoBa O.M. Meroanueckue ykazaHus JUIsl BBIIIOJIHEHUS CaMOCTOSITENbHOM pa-
60Tl o aucuumuHe «IIporecchl M anmaparhl MUILEBBIX MPOM3BOJACTB» Ui OOy4YarOUIMXCS
HanpasyieHus: moaArotoBku 19.03.04 TexHosorus MpoayKIMM M OpraHu3anusi oOIIECTBEHHOIO
nuTanus npoduist TeXHOJIOTHs W OpraHu3alnys CIECIUATBHBIX BHIOB MUTAHUSA, MUYYpUHCK —
2023.

2. biimaankoBa O.M. MeTtonudeckue yKa3zaHUs JUIsl BBIIIOJTHCHHUS KypCOBOW pabOTHI TIO
mucuuiuinbe «IIporecchl v anmaparsl MULIEBBIX TPOU3BOACTBY Ui 00yUYarOIIUXCsl HAIIPABICHUS
noarotoBku 19.03.04 TexHoiorus NpoayKUUU U OpraHU3anysi OOLIECTBEHHOIO MUTAHMS MpPO-
¢ TexHonorus U opraHu3alus CuealbHbIX BUAOB MUTaHUsA, MuuypuHck — 2023.

3. biuanukoBa O.M. Metoauueckue yka3zaHus JJsl IPOBEIECHUS MPAKTUYECKUX 3aHITUN
no aucuuiuinHe «lIpomecchkl U anmaparbl MULIEBBIX TPOU3BOACTBY» Uil 00y4arOIIUXCsl 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. Peanu3zanus HupoBbIX TEXHOJIOTUN B 00pa30BaTeIbHOM MIPOCTPAHCTBE SIB-
JsieTCsl OAHOM M3 BaKHEWIIUX Lened oOpa3oBaHMs, JArOIIed BO3MOXXHOCTh pa3BUBaTh KOHKY-
PEHTOCIIOCOOHbIE KayecTBa 00YJaIOIMXCsl KaK OyIylMX BbICOKOKBAIU(HUIIMPOBAHHBIX CIIEIHA-
JHMCTOB.

[{udpoBble TEXHOIOTUU MPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(h(h)EKTUBHOTO PELICHUs
3aJa4 Npo(ecCHOHANBHOr0, COLUAIBHOTO, IMYHOCTHOTO XapaKTepa ¢ UCHOIb30BAHUEM pa3iIny-
HBIX BHMJIOB KOMMYHHUKAIIMOHHBIX TeXHOJIOTMH. OcBoeHHE HHU(POBBIX TEXHOJOTHH B paMKax
JAHHOW NTUCUUIUIMHBI (MOJYJsl) OPUEHTHPOBAHO Ha CIOCOOHOCTH OE30MAacHO M HaJUIeKaIIUM
00pa3oM moJy4arhb JOCTYII, YIIPaBIATh, UHTETPUPOBATh, OOMEHUBATHCS, OLIECHUBAThH U CO3/1aBaTh
MH(OPMALIMIO C TTOMOIIBIO IU(POBBIX YCTPONCTB U CETEBBIX TexHOoJoruil. dopmupoBaHue 1u d-
POBOIl KOMITETEHTHOCTH MpeAronaraeT padoTy C JaHHBIMHU, BIAJCHHE HWHCTPYMEHTAMM JUIS
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 wu3aarenberBa «Jlanby (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. DraexkTpoHHO-OMOMOTeUHass cucTteMa wu3jaatenbeTBa «Jlamb» (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(popManmoHHbIX pecypcoB @PI'BHY ITHCXbB (morosop
1o 00EeCTeYeHHIO JJOCTYIA K 3JEKTPOHHBIM nHpopMannoHHbIM pecypcam OI'BHY I[THCXEB 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 COTTIANICHUE HA peAoCcTaBIeHre 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 «Kosoc-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 TIPEIOCTaBICHUIO IOCTYIa K oOpazoBaTenbHOM miargopme OO0 «DyeKTpoHHOE H3/1a-
tenberBo FOPAWTY ot 06.04.2023 Ne 6)

8. DnekrpoHHo-OnOIMOTeUHas cuctema «Bepraackuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIOJIb30BaHUE Ipou3BeneHui 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 TPYAHOCTH ¢ uTeHneM IutockonedatHoro tekcta TOI'BYK «TamboBckas obiactHas
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 CTIPABOYHbIE 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 @DenepaibHON  CIyX OBl 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
(nmpaBooOnaaTesp) CBOOO/IHO IporpamMm JOKyMEHTa
pacmpocrpansiemoe) | st 9BM u b1 (pu HaNMMYMN)
(ipn HaTTHYWH)
1 | Microsoft Microsoft Jlunensuonnoe - JInnensus

23



https://e.lanbook.ru/
http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

Windows, Corporation ot 04.06.2015
Office Professional Ne 65291651
CPOK JIEHCTBHUSL:
OeccpodHo
AnTHBUpYCHOE CyOnmIeH3HOHHBIH
. : JIOTOBOP
ggggﬁ:fg;? AO «Jlaboparopust h::gls '/g\?izt/rr'gé ¢ OO0 «Codrexcy
2 . Kacnepckoro» JIuneH3noHHOE grtal.gov. o1 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:
To# (myoffice.ru) GeccpodHo
IIporpammuast  cu-
crema Jua obuapy- JInneH3noHHbIN 10roBO
JKCHHS ~ 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’
tumaruatr  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
pacmpocTtpaHsieMoe

PDF, DjVU

7.3.5 Pecypcbl nH()OPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn « UHTEepHeT)
1. CDTOwiki: 6a3a 3Hanmii o nudpoBoii Tpanchopmariu 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 ra3eTsi.
5. ba3a nanHbIX MH(OpMaMOHHON cucTeMbl «EauMHOE OKHO J0oCTyma K 0o0pa3oBaTelb-
HBIM pecypcam» http://window.edu.ru
6. DnekTpoHHO-0MOIMOTEeYHas cucTeMa u3aarenserBa «Jlanpy» http://e.lanbook.com.
7. HaumonanbHbIi 1upoBoit pecypc «PykoHT» - MeXOTpacieBast 3J1eKTpoHHass Oubimo-
Teka Ha O6a3e TexHosnoruu Kontekctym http:// www. rucont.
8. DnexrponHas OubnuoreyHasi cucrema Poccuiickoro rocyjapcTBEHHOTO arpapHOro 3a-

04HOTO yHHBepcuteTa http://ebs.rgazu.ru.

7.3.6 HudgpoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM Mpolecce

ONOUTAWN P

http://www.trello.com

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

. Bupryanbsnast nocka SBoard https://sboard.online
. Buptyansnas nocka Padlet: https://ru.padlet.com
. Obnaunsle cepBucsl: Annexc./luck, O6mako Mail.ru
. Cepsucel onpocoB: Suaekc ®opmer, MyQuiz
. CepBucel Bugeocssi3u: Snaekc Tenemoct, 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, IPUMEHsAEeMble TPH U3YUYEeHHH AN CHUIIMHbI

No [TbpoBbIE TeXHONOMHH Bune! yae6HOM paboThI, BEIHOJ'IHﬂeMLIe dopmupyembie VK
¢ IpUMEeHEHHEM H(GPOBOI TEXHOJIOTHH KOMIIETEHIINH
Jlexmun HNJIK-1
1. | O6nauHble TEXHOIOTHA CaMocTosTebHas paboTa OIIK-1 VIJIK-2
NIK-1
2. | bonpmue nanabie CamocTosiTenbHas paborta 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);

VYHuBepcanpHoe 11oToja04Hoe Kpervienue (MHB. 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 MOJKIOYeHa K ceTu «MHTepHeT» u obecrieyeHa JI0CTYIOM B
OUOC yHuBepcurera.

2.

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

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

1

0NN N kW

9.

10.
1.
12.

13

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

27

. Ixa¢wr 1abopatopubie MeTayunyeckue (uaB. 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);

. Tutpartop (uuB. Ne 1101040688);

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

bans necouno-macnstHas (uaB. 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 (uHB. 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 g 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. I[Nomerenue anst caMoOCTOATENbHOM paboThl (T. MuuypHHCK, yi. MHTepHaMOHAIbHAS,
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)
. Kommwtorep Celeron E3500 (maB. No2101045281)
. Kommprorep Celeron E3500 (uaB. Ne2101045274)
KommnbroTepHas TexHuKa MojkIO4YeHa K cetu «HTepHEeT» M obecredeHa TOCTYIOM 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 (eaepaTbHOTO TOCYIapCTBEHHOTO0 00pa30BaTeIbHO-
ro CTaHaapTa Beicuiero oOpa3oBaHuUs - OakajaBpuaTa MO HampaBieHUIO moarotoBkd 19.03.04
TexHONOTHS MPOAYKIIMH W OpTaHU3aIys OOIIECTBEHHOTO MUTAHUS, YTBEPIKICHHOTO MPUKA30M

MunucrepcTBa HayKH U Bbiciiero oopazoBanus Poccuiickoit denepanuu ot 17 aBrycra 2020 r.
Ne1047

ABTOD: 3aBeAyromuit kKaeapoi MpoyKTOB MUTAHUS, TOBAPOBEACHUS M TEXHOJOTUH 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 KadeIpbl TEXHOJIOTHH MPOIYKTOB ITUTAHUS M TOBApOBE-
JeHus, mpotokoa Ne 9 ot 12 anpens 2021 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHuM y4eOHO-MeToauueckoi komuccuu 1lnogooBoiHoro un-
ctutyra uM. M.B. Muuypuna Muuypunckoro I'AY, nporokois Ne 9 ot 19 anpens 2021 r.
[Iporpamma yTBepkaeHa Pemennem YueOHO-METOINYECKOTO COBETa YHUBEPCHUTETA, IIPOTOKOJI
No 8 ot 22 ampens 2021 .

[Tporpamma nepepaboTaHa 1 J0noJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusamMu GI'OC BO.
[TporpamMma paccMOTpeHa Ha 3aceJaHuu Kadeapbl TEXHOJIOTMH MPOYKTOB MUTAHUS U TOBApOBe-
nenust, nporokos Ne 10 ot 13 anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3acelaHiH y4eOHO-MEeTOANYECKON Komuccuu 11110100BOIHOTO HH-
ctutyra umenu M.B. Muuypuna Muuypunckoro I'AY, nporokosn Ne 8 ot 18 anpens 2022 r.
[Tporpamma yTBepkieHa Pemennem Y4eOHO-METOIUYECKOTO COBETA YHUBEPCUTETA, IPOTOKOI
Ne 8 ot 21 anpens 2022 .

[Tporpamma nepepaboTaHa 1 J0noJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapsl MPOAYKTOB MUTAHUS, TOBAPOBEIACHUS U TEX-
HOJIOTMHM NepepabOTKU NPOAYKIIMH KHUBOTHOBOACTBA, MPoToKkod Ne 10 ot 9 urons 2023 r.
[IporpamMma paccMoTpeHa Ha 3aceJaHuM Yy4eOHO-METOAMYECKON KOMHMCCHUU MHCTUTYTa (yHaa-
MEHTAJIbHBIX U MPUKIAIHBIX arpobuorexHonoruit um. M.B. Muuypuna, npotokon Ne 11 ot 19
nroHs 2023 r.

[Tporpamma ytBepkieHa Pemennem Y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETA, MPOTOKOI
Ne 10 ot 22 nronst 2023 1.
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