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1. Hean AuCHMILIHHBI (MOYJIs1)

OCHOBHBIMHU TIEJISIMH OCBOCHHMSI JTUCHUIUIMHBI (MOYJISl) SIBIISIOTCS: MPHOOpPETEHUE M
YCBOCHHE OOYYaIOIUMUCS 3HAHUM IMPOIECCOB MHINEBBIX MPOW3BOJCTB M almMaparoB s HX
OCYIIECTBJIECHUS C yY4E€TOM TEXHHYECKUX MU DKOJOTHMUYECKHX aCIEKTOB, a TaKXe IMpaKTHUUeCKas
MOJIMOTOBKA UX K PEIICHUIO KaK KOHKPETHBIX MPOU3BOJCTBEHHBIX 3a/1a4, TaK M MEPCIICKTHBHBIX
BOITPOCOB, CBSI3aHHBIX C PAIIMOHAIU3AIMEH MPOIECCOB U COBEPIICHCTBOBAHWEM aIllIapaToB IH-
IIEBBIX MPOU3BOJICTB.

3ajaun U3ydeHUs IUCHUILTAHBI (OPMYIUPYIOTCS Ha OCHOBE TpeOOBaHUH K MPodeccHo-
HATBHBIM 3HAHUSM, YMEHUSM U HaBBIKaM, KOTOPBIMH JOJKHBI BIQJIETh CTYACHTHI, OMPEACISIOT-
Cs MECTOM JIUCIMIUIMHBI B y4eOHOM IUIaHe, HE0OXOMMOCTBIO UCIIOIB30BaHUSI €€ TIPH U3YUCHUHN
CIIELUATIBHBIX KYPCOB U B AUIUIOMHOM MPOEKTUPOBAHUU. 3a1a4d TUCUUILIUHBI COCTOSAT B U3y4e-
HUU Ha 0a3e (yHIaMEHTAIBHBIX 3aKOHOB (PM3UKH U XUMHUH OOILIUX MPOIIECCOB, MPOTEKAIOIINX B
pa3IMYHBIX MMPOU3BOJICTBAX, U3YYCHUH COBPEMEHHBIX alllapaToB, OOIMIMX METOJIOB UX pacdera,
nyTel paluoHalu3alliy MPOIECCOB, BHIOOpPA ONTHUMANIBHBIX KOHCTPYKIIMM ammapaTtoB B KOH-
KPETHBIX TPOM3BOJICTBAX, B OCBEIICHUN OCHOBHBIX TEXHHYCCKUX MPOOJIEM, HAYYHBIX JOCTHKE-
HUW M COBPEMEHHBIX TEHICHIIMH MCIIOJIb30BaHMS HOBBIX (PU3MUYECKHX METOIOB OOpaOOTKH IMH-
HIEBBIX MPOJAYKTOB B TECHOW B3aMMOCBS3H C BOIPOCAMHU TEXHOJIOTHH.

B pesynbraTe n3yueHuss Kypca oOydaroIIMiics OBIafeBaeT HEOOXOAMMBIMH TEOpETHYE-
CKMMH M TMPAKTHYECKUMH 3HAHHMSIMHU II0 BOIIPOCAM IPOIECCOB M aIMapaToB IMHUIIEBBIX MPOU3-
BOJICTB C JAJIbHEHIIIMM HCITOJIb30BAHUEM UX B IpoIiecce MpodheCCHOHATBEHON JeSTSIIbHOCTH.

[Ipy ocBoeHMM NaHHON AMCUHUIUIMHBI YYUTBHIBAIOTCS TPYAOBbIE (YHKIMH CIEAYIOLIETO
pOECCHOHAIBHOTO CTaHapTa:

22.005 Crenpanuct Mo TeXHOJIOTUU MPOIYKIIMU M OPraHU3alMKi OOIIEeCTBEHHOTO MHUTa-
Hus (yTB. npukazoM Muntpyaa Poccun ot 15.06.2020. Ne329H)

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

CornacHo yuyeOHOMY IJIaHy MO HarpabiieHHIo moaArotoBku 19.03.04 Texnomorust mpo-
JOYKLUU U OpraHu3anus oOIeCTBEHHOI0 MUTaHUs TUCHMIIIMHA (Moayib) «IIpomeccel u anmapa-
ThI THILEBBIX MMPOU3BOJICTBY» OTHOCUTCS K 00s3aTenbHOM yacTH bioka 1. «/{ucrunnuasl (Moy-
mn)» b1.0.19.

JIaHHBIA Kypc SIBISETCS BaKHBIM B CHCTEME IMOATOTOBKM OOYYaroIIMXCsl, MOCKOJbKY
HOPEANpUATHs OOLIECTBEHHOIO MHUTAaHUS MIPAIOT BaXKHYIO POJb B YAOBJIETBOPEHHM MOTPEOHO-
CTEeW HacelleHUus, a TaKKe B cUcTeMe MHQPACTPYKTYphl HAI[MOHAIBHOW SKOHOMHUKHU Kak oOIie-
CTBEHHO-OpraHU30BaHHas popMa yAOBIETBOPEHUSI NOTPEOHOCTEM JTI0/Ieil B TOTOBOI MHUILIE.

Jl1s 0CBOEHUS JUCLUIUIMHBI O0YYarOIUIiCsS NOJKEH OBJIAJeTh OCHOBHBIMHU MOHSTUSMU
CJIEAYIONMX AUCUUIUINH: «MexaHuka», « BHOXUMHYECKHe OCHOBBI TEXHOJIOIHU MPOAYKTOB 00-
IIECTBEHHOT'O MUTaHUA», «TeXHOIOrus MPOAYKIUH OOIIECTBEHHOIO MUTAHUAY», «OpraHu3anus
IPOM3BOJICTBA M OOCTYXKMBaHUS Ha NPEANPHUATHAX OOIIECTBEHHOTo muTaHus», «IIpoextuposa-
HUE MPEeIPUATHI 00LIECTBEHHOIO TUTAaHUM», «be30MacHOCTh KU3HEAEATEIbHOCTH.

[TpuoOpereHHble 3HAHMS, YMEHUS U HaBBIKM HEOOXOIMMBI MPU M3YyYEHUU JUCLUILINH:
«CucremMbl YIpaBICHHUs] TEXHOJOTHYECKUMH IpoleccaMu», «TeXHOIOrus NMpoAyKLIUU CIEelu-
QJIBHBIX BUJIOB MUTAHUs», «OpraHu3aiys CrelualbHbIX BUJOB MUTAHUS», «OCHOBBI CTPOUTEIb-
CTBa U MH)KEHEPHOE 00OPYJOBaHUE», IPOU3BOJCTBEHHAs TEXHOJIOIMUYECKas MPAKTHKA U TPOU3-
BOJICTBEHHAs IPEIUIIOMHAs! TPAKTHKA.

3. [lnanupyemble pe3ybTaThl 00y4eHHs 0 JTUCHUILINHE (MOAYJIIO),
COOTHECEHHbIE C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTe1bHOM
NPOrpaMMbl

B pesynbTaTte nzyueHus JUCHUILTMHBI O0OYUYaAIOLIUICS TOJKEH OCBOUTH TPYAOBble (DyHK-
OUHn:
Pa3zpaboTka cuctemMbl MEPOTIPUATHNA 1O TOBBIMIEHUIO 3PHEKTHBHOCTH TEXHOJIOTHUYECKUX



IPOIIECCOB MPOM3BOJACTBA MPOAYKIHUU OOIIECTBEHHOTO MUTAaHHUS MacCOBOTO HW3TOTOBICHHUS M
CIIEeNUATTM3UPOBAHHBIX MHUIIEBHIX MPOAYKTOB (22.005 Crnenuanuct no TEXHOJIOTHU MPOAYKIINU 1
opranu3anuu obmiectBeHHoro nutanus. Td. — D/03.6)

TPYAOBBIC JACHCTBUS:

22.005 Crenuanuct Mo TEXHOJIOTHH MPOIYKIIUU U OpTaHW3aI[Mi OOIIECTBEHHOTO MUTA-
aust. TO. — D/03.6:

Pacyer mpon3BOACTBEHHBIX M HEMPOM3BOACTBEHHBIX 3aTPaT NEHCTBYIOMUX U MOJICPHH-
3UPYEMBIX MPOU3BOJICTB MPOAYKIIUH OOIIECTBEHHOTO MUTAHHUS MacCOBOTO M3TOTOBJICHUS H CIIe-
[UATH3UPOBAHHBIX THUIIEBHIX MPOIYKTOB JJIsi OIICHKH 3PPEKTUBHOCTH MPOU3BOJICTBA U TEXHHU-
KO-9KOHOMHYECKOTO O0OCHOBAHHUSI CTPOHMTEIHCTBA HOBBIX NMPOU3BOJACTB, PEKOHCTPYKIIMUA U MO-
JEPHU3AIMH TEXHOJIOTUYECKHUX JIMHUN U Y9aCTKOB

[TpoBenenue pacyeToB sl MPOSKTUPOBAHMS TPOU3BOJICTBA POAYKIIMH OOIIECTBEHHOTO
MUTaHUS MacCOBOTO M3TOTOBJICHHS M CIICIMATHU3UPOBAHHBIX MUIIEBBIX MPOJAYKTOB, TEXHOJIOTH-
YECKHX JIMHHIA, IIEX0B, OT/IEIBHBIX YYaCTKOB OPraHU3alui C MCIIOJIb30BAHHEM CHCTEM aBTOMa-
TU3UPOBAHHOTO MPOESKTHPOBAHUS U MPOTPAMMHOTO obecneueHus, HHHOPMAIIMOHHBIX TEXHOJIO-
THI TPU IPOCKTHPOBAHUU BHOBB CTPOSIIIUXCS M PEKOHCTPYKIIMH JICHCTBYIOIIUX OPraHU3aIUil

Opranu3anys BeACHUS TEXHOJIOTHYECKOT0 Ipoliecca B paMKax MPUHATON B OpraHU3alHH
TEXHOJIOTHH TIPOU3BOJCTBA MPOJYKIIMU OOIIECTBEHHOTO MUTAHUS MAacCOBOT'O M3TOTOBJICHUS U
cnenuanusupoBaHHoro nutaHus (22.005 CneuuanucT mo TEXHOJOTHU MPOIYKIIMH M OpraHu3a-
1uu obmectseHHoro nuranus. Td. — D/01.6)

TPYIOBBIE ACHCTBHUS:

22.005 Crnenuanuct 1o TEXHOJIOTUU MPOIYKIUU M OpraHU3alMKi OOIECTBEHHOTO MHUTa-
nusa. TO. — D/01.6:

Pacuer mpou3BOACTBEHHBIX MOIITHOCTEH U 3arpy3Ku 00OPYIOBAHMS B paMKax MPUHSATON B
OpraHU3aIi TEXHOJOTHU MPOU3BOACTBA MPOAYKIIUU OOIIECTBEHHOTO MUTAHHUS MAacCOBOTO M3-
TOTOBJICHHSI M CTICITUATM3HPOBAHHBIX IMHUIIEBBIX TPOAYKTOB

Pa3paboTka TeXHMYECKUX 3a/laHui HAa MPOEKTUPOBAHHE U MPOU3BOJCTBO CIELHATHHON
OCHACTKH, HUHCTPYMEHTA U MPUCTIOCOOJICHHH, HECTaHJaPTHOTO 000PYI0BaHUsI, CPEICTB aBTOMa-
TU3allUd U MEXaHU3allMu, MPEILyCMOTPEHHBIX TEXHOJOTHEH MPOM3BOJCTBA MPOAYKIIMU OOIIIe-
CTBEHHOT'O IMUTAHMSI MACCOBOT'O M3TOTOBJICHUS U CIIEIUATU3UPOBAHHBIX MMUIIEBHIX MPOIYKTOB

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

OIIK-1 cnocobeH mpuMeHsATh MH()OPMALMOHHYIO M KOMMYHHMKAI[MOHHYIO KYJIbTYpPy H
TEXHOJIOTUM B 00JIaCTH NMPO(ECCHOHANBHOM AEATENbHOCTH C YYETOM OCHOBHBIX TpeOOBaHMA
MH(pOpPMaLlMOHHON 06€30M1acHOCTH

I1K-5 cnoco0GeH paccuuThIBaTh MPOU3BOACTBEHHBIE MOIIIHOCTH U 3()(hEeKTUBHOCTH pabOTHI
TEXHOJIOTHYECKOI0 000pyI0BaHUS, OIIEHUBATh U TUIAaHWPOBATh BHEAPEHUE MHHOBALIUN B MPOU3-
BOJICTBO

IMK-10 crocobeH KOHTPOIHMPOBATh KAYeCTBO MPEAOCTABISIEMBIX OPTaHU3AIUSMH YCIyT
0 NMPOEKTUPOBAHMIO, PEKOHCTPYKIIMM U MOHTaXXy 000py/I0BaHHUs, y4aCTBOBAThH B IJIAHUPOBKE U
OCHAILEHUH NPEANPUATUN TUTAHUS

[Inanupyemble Kputepuu orieHnBaHus pe3yabTaToOB 00yUeHUs
€3yJIbTaThI .
pesy Huzkwmit
oOyueHus .
(TOTIOPOTOBEIHN) . N N
(nHIUKATOPBI IToporossrii ba3zoBbrit [IponBuHyTHII
KOMIICTEHIIHS
IOCTIDKEHUS
He chopMupoBaHa
KOMTICTECHIINH )
OIlK-1 He cniocoben o6oc- | Y monerBoputens- | Xoporio cnocodeH | OTimyHO ciocoOeH
WN/I-1lonk-1 — Crio- | HOBBIBATH IpUME- | HO CIIOCOOEH 000C- | 000CHOBHIBATH 000CHOBBIBAThH
co0eH 000CHOBBI- | HEHHE U HE HC- HOBBIBATh MPUME- | IPUMEHEHHE U UC- | IPUMECHEHHE U HC-
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BaTh MPUMEHECHUE
W HCIIOJIh30BaTh
pOTrpaMMHBIE
MPOIYKTHI, B TOM
YHCIIe C YIETOM
TpeOOBaHMI WH-
(dopmanmoHHOH
0e30macHOCTH

MOJIL3YET MPO-
IpaMMHBIE TIPOJTyK-
TBI, B TOM YHCJIE C
y4eToM TpeOoBa-
HAN nHOpMAITH-
OHHOI1 Oe30macHo-
CTH

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

TI0JIE30BaTh TPO-
IpaMMHBIE TIPOJTYK-
ThI, B TOM YHCJIC C
y4eToM TpeOoBa-
HHH nHDOpMAITH-
OHHOI1 Oe30macHo-
CTH

I10JIb30BaTh MPO-
rpaMMHBIE TIPOJIYK-
ThI, B TOM YHCJIE C
y4eToM TpeOoBa-
HHAN nH)OpMAaITH-
OHHO¥ 0e30macHo-
CTH

I/II[-ZOHK.;L — Cno-
Cc0o0€H HUCIT0JIb30-
BaTh HHpOpMa-
[MOHHEIE TEXHO-
JIOTHH JIJISl BU3ya-
JIU3AIUY PE3YJIb-
TaTOB MPOCKTHU-
POBaHUsI U CTATH-
CTHYECKOH 00pa-
OOTKH JAaHHBIX

He cniocoben mc-
MOJTb30BATh HH-
(hopmanmoHHBIE
TEXHOJIOTHH JUIS
BU3yaJIN3alUH pe-
3yJILTaTOB MPOEK-
TUPOBaHHMS U CTa-
TACTUYECKOH 00pa-
OOTKH JAaHHBIX

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

Xoporio crocobeH
HCTIONBb30BaTh WH-
(hopMaImoHHbIC
TEXHOJIOTHH JIJIS
BU3YyaJIH3alliu pe-
3yJIBTaTOB MPOCK-
TUPOBAHUS U CTa-
THUCTHYECKOI 00pa-
OOTKH JAaHHBIX

Otnmanao ciocobeH
HCTIONIB30BATh UH-
(hopmanroHHbIE
TEXHOJIOTHH JUIS
BU3YaJIU3aLUH pe-
3yJIBTaTOB MPOEK-
THUPOBAHMS H CTa-
THUCTUYECKOH 00pa-
OOTKH JAaHHBIX

[1K-5

I/II[-an.s — Crio-
co0OCH pacCUHThI-
BaTh [IPOU3BO/I-
CTBEHHBIE MOIII-
HoCcTH U 3 dek-
TUBHOCTH PabOTHI
TEXHOJIOTHYECKO-
ro 000pymoBaHU

He cniocoben pac-
CUUTHIBATH MTPOH3-
BOJACTBCHHBIC
MOIITHOCTH U 3-
(hexTUBHOCTB pabo-
ThI TEXHOJIOINYEC-
CKOT0 000pyI0Ba-
HUS

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

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

OtnmaHO ciocobeH
pacCUYHTHIBATH MPO-
HN3BOJACTBCHHBIC
MOIITHOCTH U 3(-
(hexTHBHOCTH pabo-
Thl TEXHOJIOI'HYC-
CKOT'0 000py/I0Ba-
HUS

I/II[-ZH](.s — YMmeet
OILICHUBATh U
IUIAaHUPOBATh
BHCAPCHUC NHHO-

He ymeer ouenun-
BaTh U IJIAHUPO-
BaTh BHEAPEHUE
WHHOBAIMH B MPO-

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

Xopomio ymeer

OLICHHUBATD U IIjIa-
HUPOBATh BHEpE-
HHE UHHOBAINI B

OTnr4yHO ymeeT

OLICHUBATh U ILIa-
HUPOBATh BHEApE-
HHe UHHOBAINH B

BaIlMii B IPOU3- | U3BOJICTBO WHHOBAIM B MPO- | IPOU3BOJICTBO MPOM3BOICTBO
BOJICTBO U3BOJICTBO
I1K-10 He criocoben koH- | YoBierBoputenb- | Xoporo criocober | OTin4HO crocoOeH

I/Iﬂ-ln](.lo — KOH-
TPOJIMPYET Kaue-
CTBO IPEI0OCTAB-
JIAEMBIX OpraHH-
3alHSIMH YCIIyT
110 IPOEKTHPOBa-
HUIO, PEKOH-
CTPYKLIMU U MOH-
Taxxy obopynoBa-
HUSL,

TPOJUPOBATH Kaue-
CTBO IIPEIOCTaBIISA-
€MBIX OpraHu3alu-
SIMM yCITYT TIO TIPO-
€KTHPOBAHUIO, Pe-
KOHCTPYKLUH U
MOHTaXXy 000py10-
BaHUS

HO CIIOCOOEH KOH-
TPOJIMPOBATH Kaue-
CTBO TPEIOCTABIIS-
CMBIX OpFaHI/ISaHI/I-
SIMH YCIIYT 110 IIPO-
EKTHPOBAHUIO, pe-
KOHCTPYKIIUH U
MOHTaXy 000pyI0-
BaHUsA

KOHTPOJINPOBATh
Ka4ecTBO Mpeo-
CTaBJISIEMbIX Opra-
HHU3ALUAMH yCIIyT
0 MTPOEKTUPOBA-
HUI0, PEKOHCTPYK-
[UH U MOHTAXY
0bopymoBaHUs

KOHTPOJIMPOBATh
Ka4ecTBO Mpeo-
CTaBIISIEMbIX Opra-
HU3ALUAMH yCIIyT
IO MTPOEKTUPOBA-
HUIO, PEKOHCTPYK-
UM U MOHTaXY
obopymoBaHUs

WN-2nk-10 —
YyacTByeT B
TUTAHUPOBKE H
OCHAIlCHUU
MpEeANPUATUN
MTUTaHMS

He yuyactByer B
IIJIAaHUPOBKE U
OCHAIIIEHUH Tpe]-
MPUATHIA TUTAHUS

YacTU4HO y4acTBy-
€T B IUIAHUPOBKE U
OCHAILICHUH TIPE-
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 MIPETpHUs-
TUH TTMTAHUS

B PE3YIbTATC U3YUCHUA JUCHUIIIIMHBI O6y‘-IaIOH_[I/II‘/’IC$I JOJIKCH:

3HATD:

- TCXHOJIOTMYCCKUEC IICJIIN, TCOPECTHUYCCKUC OCHOBLI U HHIKCHCPHBLIC

IMPONECCOB pPa3JIMYHBIX IMUIICBBIX ITPOU3BOACTB,

3aga4yud OCHOBHBIX




- Ha3Ha4YeHHE, 00JIACTh NMPUMEHEHMs, KIaccu(puKaIus, TPUHIUI JEHCTBUS U KPUTEPUU
BHIOOpa COBPEMEHHBIX anmapaToB U MalllHH;

- METO/bl UCCIICJIOBAHMS MPOIIECCOB M aNmaparoB, 3aKOHOMEPHOCTH TMEpexo/ia OT J1abo-
PaTOPHBIX aIMapaToB K MPOMBIILICHHBIM;

- OCHOBHBIC Hay4YHBbIC U TEXHUYECKHE MPOOJIEMBbI U TCHICHIIUU PA3BUTHS MPOIECCOB U
anmapaToB MHUIIEBBIX POU3BOICTB;

- METOJbl pacyeTa HECTAllMOHAPHBIX U HEOOPATUMBIX TEXHOJIOTHYECKHUX MPOIECCOB U
MPOYHOCTHBIC PACYETHI COOTBETCTBYIOIINX allapaToB;

- TIPOOJIEMBI SHEPTOPECYPCOCOCPEIKEHUS M IKOJIOTUICCKON 3AIIUTHI OKPYKAIOIIEH CpeIbl
IIPU DKCIUTyaTallMH anlapaToB U MaIlIWH;

Ymern:

- BBIOMpATh U MPOCKTHPOBATh COBPEMEHHBIC allapaThl U MAIluHbI, B HAUOOJbINEH CTe-
MIEHU OTBEYAIOIINE OCOOCHHOCTSAM TEXHOJIOTHYECKOTO TPOIIecca;

- TIOATBEPXKJATh MHXCHEPHBIMH PacueTaMH COOTBETCTBHE allllapaTOB YCIOBHUSIM TEXHO-
JIOTUYECKOTO MPOIIecca;

- KOHTPOJIMPOBATh KAUECTBO MPEIOCTABIIEMbIX OPraHU3aLUSIMH YCIYT TIO MPOSKTUPOBa-
HUIO, PEKOHCTPYKIIUU U MOHTaXy 000pYIOBaHUS

Baagern:

- TEXHUYECKOH IKCIUTyaTanuen u 3¢(HEeKTHBHBIM UCTIOIH30BAHUEM aIllIapaToOB U MAIIIHH;

- aHaJIM30M YCIIOBH M PETYJIUPOBAHHEM PEKHUMa PabOTHI allapaToB pa3IMYHOTO Ha3HA-
YCHMUS;

- IPOBEJICHUEM UCCIICIOBAaHUI PaOOTHI almapaToB C b0 OMPEICIICHHs] ONTUMAIBHBIX
YCIIOBUH OCYIIIECTBIICHUS MPOIIECCOB B PAIMOHALHOW CXEME COOTBETCTBYIOIIETO alapaTypHO-
ro ohopmIICHHUS.

3.1 MaTpuua cooTHeceHHs TeM/pa3/1esi0OB y4eOHOH M CIUIIMHBI
U GopMHUpPyeMBbIX B HUX 001enpodecCHOHAIBHBIX U NPOdecCHOHAIBHBIX

KOMIIeTeH U
Komnerenuuu O6miee
Ne TeMmbl, pa3ienbl JUCIUTUTAHE KOJINYECTBO
PAACIbL AW 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 | MexaHn4eckne Mpouecchl + + + 3

4. CTpyKTYypa ¥ cojiepKaHue TUCHUMILUTUHBI (MO1YJIs1)
OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe enuHuIbI, 108 akam. qacos.

4.1 O0beM IMCUUIJIMHBI M BU/IbI Y4eOHOI padoThl

KosimuecTBo akaj. yacoB
B sansriit ouHas ¢popma | 3aouyHas popma
oOyueHust oOyueHust
6 cemecTp 4 xypc
OO01mas TpyI0eMKOCTb AUCITUTUIAHBI 108 108
KonTtaktHas pabota 00y4aronmxcsi ¢ mpenojaBaTesieM, B T. 4. 32 8
AyJUTOpHBIE 3aHSITHUS, B T.4U. 32 8
JIEKIIHA 16 4
MPAKTHYECKUE 3aHATHS 16 4
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npopaboTka y4eOHOTO MaTepuaia 0 TUCIUTUINHE (KOHCIEKTOB 15 30
JIEKINH, Y9eOHUKOB, MaTEPHUAJIOB CETEBBIX PECYPCOB)
MOJIFOTOBKA K MPAKTUYCCKUM 3aHSATHUSAM, 3aIuTe peepaTon 15 30
BBITIOJIHEHUE WHIUBUTYJIbHBIX 3aIaHUM 14 31
MOJITOTOBKA K MOJYJIBHOMY KOMIBIOTEPHOMY TECTHPOBAHHUIO 5 i
(BBITIOJTHEHHE TPEHUPOBOYHBIX TECTOR)

KonTtpons 27 9

By uToroBoro KOHTpoIIs 9K3aMCH JK3aMCH

4.2 Jlekuuu
O0beM B akaj. yacax
No Paznen mucruminHb! (MOYIIS ), TEMBI JICKITHIA oyHast 3aouynas | ®opmupyemeie
- U UX coJiep’KaHue ¢dopma ¢dopma KOMIIETEHIIUU
oOydeHus | o0ydeHus
1 OCHOBHBIE 3aKOHBI TEXHOJIOTUYECKUX MpoueccoB. Moae- 2 05 OIIK-1,
JINPOBAHME MPOIIECCOB U aIMapaToB. ' I1K-5, IIK-10
Mexanndeckue mpoiiecchl. M3mensuenne. Kiaccor u cre-
2 | mens m3menpueHus. CoprupoBanue. [lepemennBanme. 2 0,5 OIK-1,
’ [IK-5, [IK-10
IIpeccoBanue.
3 I'mppomexannyeckue npoueccol. Pa3aenenne HEOaHO- 2 05 OIlK-1,
POJTHBIX CHCTEM. ! TIK-5, T1K-10
4 dunbTpoBanue ¢ 00pazoBaHreM U 0e3 00pa3oBaHUA 2 05 OIIK-1,
ocanka. dioranus. ' I1K-5, 1IK-10
5 | TerutooOMeEHHBIE IPOIIECCHI U AlIIapaThl 2 0,5 OIK-1,
’ I1K-5, TIK-10
6 | Cymka. CyniHOCTb Mpoliecca 1 €ro Ha3HaueHue 2 0,5 OINK-1,
' ‘ ’ I1K-5, TIK-10
7 MaccooOMeHHbIe Tiporiecchl. [Iporiecchl AKCTpaKIuu, 4 1 OIIK-1,
MIEPETOHKH U PEKTH(UKAIIHH. I1K-5, I11IK-10
HUTOI'O 16 4
4.3 IlpakTHYecKHe 3aHITHUSI
O0beM B akaj. yacax
No HanMeHOBAMIE SAHSIIS ouHast 3aoynas | Popmupyemsbie
¢dopma dbopma | KOMIETEHLHH
o0yuenus: | 00yueHus
OnpejelieHne CKOPOCTH CTECHEHHOT'O OCAXICHHS IIapo-
1 |oOpa3nbix yactuil. PacueT MpoOW3BOAMTENHHOCTH W ILIO- 2 0,5 OIIK-1,
. ’ [IK-5, [IK-10
I[aJIA OCAXJICHUS OTCTOWHUKA
O3zHakoMmIIeHHEe ¢ KOHCTpyKIuei Oypara. Pacuer wactoTsl
. OIIK-1,

2 | BpalleHus, TPOU3BOJUTENLHOCTH W MOTpediseMoll Oypa- 2 0,5 TK-5. TTK-10
TOM MOMIHOCTH 10 33JIaHHBIM BEJIMYHUHAM '

3 | UccnenoBanue MOJIOTKOBOW APOOUIKU 2 0,5 OINK-1,

’ I1K-5, [IK-10
OIIK-1,

4 | MccrnienoBaHue MapoBOi MEITHHHUIIBI 2 0,5 TIK-5, TIK-10
. OIIK-1,

5 | Texnonorudeckuii pacdyet HeHTPUGyT 2 0,5 TIK-5, [IK-10
OIIK-1,

6 | MccrnenoBanue 1UKIIOHA 2 0,5 TIK-5, TTK-10
7 | Pacuer OaTapelHOro NUKIOHA 2 0,5 OI1K-1,




I1K-5, TIK-10
Uccnenopanne OapabanHol cymmiku. OnpeaerieHue pas-

8 Gapac i 2 05 OIK-1,
MepoB OapabaHa ¥ MOITHOCTH, Ha €r0 BpallleHHE B Ta30BOU , T1K-5, [TK-10
CYIITHIIKE
UTOI'O 16 4

4.4 JlabopaTopHble padOThI — He IIPELYCMOTPEHBI

4.5 CamocrosiTesibHAast paboTa 00y4aromerocs

OO0BeM, aKaj. 4acoB

Paznen
. OouyHas | 3aoyHasd
THCIUTUTAHBI Bun camocrosTensHON paboThI
(Tema) ¢dbopma dhopma
o0ydeHus | 00ydeHus
mpopaboTka y4eOHOro Marepuana o JUCIHUILTHHE (KOHCTIeK- 3 6
Pazgen 1. TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
OCHOBHBIC 3aKOHBI | TOATOTOBKA K MMPAKTUYECKUM 3aHSATHIM, 3aIIuTe pedeparon 3 6
TEXHOJIOTMYECKUX | BBIMOJHCHUE WHIMBHYATBHBIX 33 JaHUN 3 7
Iponeccon NOArOTOBKA K MOAYJIbHOMY KOMIIBIOTEPHOMY TECTHPOBAHUIO 1
(BBITIOJTHEHNE TPEHHUPOBOUHBIX TECTOB)
npopaboTKa y4eOHOTO MaTepualia Mo AUCHUILIHHE (KOHCTIEK- 3 6
p ) TOB JIEKIINH, Y4eOHUKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
aszen 2.
A MOJITOTOBKA K MPAKTUYECKIM 3aHATHUSM, 3aIIUTe pedepaToB 3 6
I'mppomexanuue- ”
BBITIOJTHCHUC WHIVBUYaIbHBIX 3aIaHUI 3 6
CKHE TIPOIECCHI
MOJTrOTOBKA K MOAYJIEHOMY KOMITBIOTEPHOMY TECTUPOBAHHUIO 1
(BBITIOITHEHNE TPEHUPOBOYHBIX TECTOB)
mpopaboTka y4eOHOro Marepuana o JUCIHUILTHHE (KOHCTIEeK- 3 6
p 3 TOB JICKIIMH, YIeOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
azzen 3.
A MOJIFOTOBKA K MPAKTUYCCKUM 3aHSATHAM, 3alUTe pedepaTon 3 6
TemnoBble nporec- "
chi BBITIOJIHEHHE MHINBHUIYJIBHBIX 3aJITaHAI 3 6
HOATOTOBKA K MOJYJIbBHOMY KOMITBIOTEPHOMY TECTHPOBAHHUIO 1
(BBITIOJIHEHNE TPEHUPOBOYHBIX TECTOB)
npopaboTka y4eOHOro Marepuaia o JUCHUILIHHE (KOHCIICK- 3 6
p 4 TOB JICKIIMH, y4eOHHKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
azzen 4.
8 HOATOTOBKA K MMPAKTHYECKUM 3aHITHUSIM, 3a1uTe pedepaToB 3 6
MaccooOMeHHbIE 2
e BBINIOJIHEHHE MHAWBUIYJIBHBIX 3aJIaHUAI 3 6
MOJIrOTOBKA K MOJYJIbHOMY KOMITBIOTEPHOMY TECTUPOBAHHUIO 1
(BBINTOJTHEHHE TPEHUPOBOYHBIX TECTOB)
npopaboTKa yueOHOTro MaTepHasa 1o JUCIUILIHHE (KOHCIIEeK- 3 6
p 5 TOB JICKIIMH, Y9eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
azzgen S.
A MOJIMOTOBKA K MPAKTUYECKUM 3aHATHAM, 3alIuTe pedepaTon 3 6
Mexanuveckue -
S —— BBITIOJTHCHUE WHINBUYJTGHBIX 3aTaHAN 2 6
MOJATrOTOBKA K MOAYJIBHOMY KOMITBIOTEPHOMY TECTUPOBAHHUIO 1
(BBIIOJIHEHNE TPEHHUPOBOUHBIX TECTOB)
HUTOT'O 49 91

IlepeyeHb MeTOAMYECKUX YKA3AHUI 110 OCBOCHUIO AMCHUIJIMHBI (MOAYJIs):
1. Ilpaktukym no nucummuiiHe «lIpouecchl U anmapaTbl MUILEBBIX MTPOU3BOACTBY IS
00ydJaronuxcsi MHCTUTYTA (PyHIaMEHTAIbHBIX U MPUKIATHBIX arpoouorexHonoruii umenu 1.B.
Muuypuna 1o HanpasieHuro noarotoBku 19.03.04 TexHonmorust poAYKIMH U OpraHU3aIus ooIIe-
crBeHHOro rmmranust, 2024.




4.6 BbInos1HeHNe KOHTPOJIbHOI padoThl 00yYalomMMucs

3204HOI GopmMBbI 00yUeHUS

Ilesqb10 KOHTPOJIBbHOI PadoThI sBISETCA (POPMUPOBAHME TEOPETUUECKUX M IPAaKTUYE-
CKHUX 3HaHUH 110 OpraHu3alii HHTErPHPOBAHHBIX CUCTEM OoOecredyeHus 0€3011aCHOCTH KU3HEIe-
ATEJIBHOCTU U OLICHKE PA3JIMYHBIX BUJOB BO3/IEHCTBUI OCHOBHBIX MOTEHIMAIBHO ONACHBIX MPH-
POIHBIX (AaKTOPOB, & TAKKE TEXHOJIOTHH M MPOU3BOJCTB, MX KOJMUYECTBEHHOMW OLIEHKH IPU aBa-
pHsIX U KatacTpodax, a TaKkKe ¢ LeJIbI0 IPUMEHEHUS OJIYYEHHBIX 3HaHUI M HaBBIKOB IIpoliecce
KHU3HENEATCIIbHOCTH.

3agayaMu IPH 3TOM CTAHOBATCSH:

- IPUMEHEHUE UHTETPUPOBAHHBIX CUCTEM OOecredeHus! 0€3011acCHOCTH KU3HEAEATEIbHO-
CTH U1 CHUKEHHSI HETAaTUBHOTO Ha YeJIOBEKa U MPUPOY;

- MHCTPYMEHTAJIbHBI KOHTPOJIb PA3IMYHBIX BUJOB MPHPOIHBIX M aHTPOIOTCHHBIX BO3-
JIEHCTBHI;

- IPaBUJIBHBIN MO00P HOPMATHUBHO-TIPABOBOM 0a3bl sl OLICHKH OTIACHOCTEH.

IlepeyeHb BONPOCOB /1Jisi KOHTPOJILHOM padoThI

Pasoen 1 Ocnosnoie 3axonvt mexnonoeuveckux npoyeccos. (OINK-1, TIK-5, TIK-10).

1. Hayka o nporeccax u annaparax. Kinaccuduxaius npomeccos.

2. 3ajauy MO CO3JaHHUI0 YHEPropecypcocOeperaroniux MUIIeBbIX TEXHOJIOTUN, IKOJIOTU-
YECKH YUCTHIX U 0€30TXOIHBIX MPOU3BOJICTB.

3. N'uppocratuka. Cxxuxaemble KUAKOCTU. BIUsSHUS TemmnepaTypsl U JaBJICHHS Ha BSI3-
KOCTb KUJKOCTEN U ra3oB.

4. YnenbHas MexaHuuyecKkas dHeprus nmoroka. CTaTuuecKuid U IMHAMUYECKUI HAMOPHI U
WX U3MEpEHHE.

5. Ompenenenre pacxoia SHEPrUU Ha TPAHCHOPTUPOBAHUE >KUJIKOCTEH M ra3oB MO TPY-
O6am.

6. CompoTuBlieHHE TPEHUS B INIAJIKUX U IIepoxoBaThix TpybOax. Iloreps maBmeHus Ha
IIPEOJIOJICHUE MECTHBIX COIPOTUBIICHUM.

7. I'mapoauMHaMuKa Ci0si 36pHUCTBIX MaTepuanoB. HenmoaBukHbIN ciloW. B3BelieHHbIN
CJIOU (KHTISIIHH, TICEBI00KIKSHHBIN).

8. ITneBmoTpancnopt. CONpoTUBIEHHUE CII0S1 3€pHUCTOrO MaTepuana. CKOpOCTh TICEBIO-
oxmxkeHusi. CkopocTh BUTaHUsI. CKOPOCTh OCaKICHUSI.

9. KoncTpykiuu u paboTa MOPIIHEBBIX HACOCOB.

10. KoHcTpykiuu u paboTa pOTOPHBIX HACOCOB.

11. Koncrpykiuu u padboTa IeHTPOOEKHBIX HaCOCOB.

12. KoHcTpykuuu u paboTa BUXPEBBIX HACOCOB.

13. KoHctpykiuu 1 paboTa 0ceBbIX (TPOTEUIEPHBIX ) HACOCOB.

14. YcrpoicTBO 11 MEepeMenIeHusl )KUIKOCTe MOCPEICTBOM Mapa, BOABI M CXKATOTO
Bo3nyxa (ra3a). [lapocTpyiiHble HACOCHI.

15. Koncrpykiuu u paboTa BOJOCTPYHHBIX HACOCOB.

Pasoen 2. I'uopomexanuuecxue npoyeccot. (OI1K-1, TIK-5, ITK-10).

16. Koncrpykiuu u paboTa IUKIOHOB.

17. Knaccudukanus MaluH JUis CKaTHs U IepeMeIleHHs ra30B.

18. KoHcTpyKInu 1 paboTa MOpIIHEBbIX KOMIPECCOPOB.

19. Konctpykuuu u padbora TypOOKOMITPECCOPOB.

20. Konctpykiuu 1 paboTa BaKyyM-HacOCOB.

21. KoncTpykuuu u paboTa HeHTPOOESKHBIX BEHTUIIATOPOB.

22. KoHCTpyKIIMHU U paboTa OCEBBIX BEHTUIISITOPOB.

23. HeomHOponHBIE CHUCTEMBbI B IHUIIEBOH NPOMBIIIJICHHOCTH, MX XapaKTEPUCTHKA M
KJaccuukanms.



24. Meronsl pazaenenus. O0mue TpeOOBaHUs, MPEICTABIIEMbIC Ui pa3AeieHUs KUJ-
KHUX HEOJHOPOHBIX CHCTEM.

25. Koncrpykuuu u paboTa TuIpOIHKIOHOB.

26. llentpudyru u cemaparopsl, ux kiaccudukanus. [IyTH MOBBIIICHUS TEXHUKO-
HKOHOMHUYECKUX MOKa3aTenen HeHTPHPYT.

27. Tunbl GUIBTPALIMOHHBIX MPOIECCOB U 00JIACTh MpUMEHeHus. PexxumMbl punbTpanus.
CkopocTb (pumbpTpanuy.

28.Tumbl (GUIBTPOB, UX XapPaKTEPUCTHKA W 00sacTh npuMeHeHus. LleHTpudyru ¢uimb-
TPYIOLLIETO THUIIA.

29. Ilytu NOBBIIIEHUS TEXHUKO-dKOHOMHUYECKUX IOKa3aTesed (HIbTPYIOUIUX YCTaHO-
BOK.

30. YnpTpadunbrpanus u 00patHeiii ocMoc. OCHOBBI TEOPUH IIpoIIecca.

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

31. ®unbTpyromue 3neMeHThl. CXeMbl MEMOpPaHHBIX allapaToB U YCTaHOBOK.

32. IlpakTHueckoe MpUMEHEHHE yabTpaduIbTpallud U OOpaTHOIO OCMOCa B IMUILIEBOM
IPOMBIIIJIEHHOCTH.

34. OcaxxeHue B TpaBUTAllMOHHOM 1ojie. Cuiibl, 1EHCTBYIOIINE HA YACTHULLY.

35. OtcroiiHble KaMepbl, UX XapaKTEPUCTUKA U OCHOBBI pacyeTa.

36. Luxnonsl. Kuneruka nuxiionHoro npouecca. I1ytu nosbimenus 3¢p¢peKTuBHOCTH pa-
0O0ThI LIUKJIOHA.

37. @wibTpbl. TUNb GUIBTPOB, X XapaKTEPUCTHKA U 00JIACTh IPUMEHEHUS.

38. Ilpouecc nepememmBaHus B MUIIEBOI MPOMBIIUICHHOCTH. THTEHCUBHOCTD U 3 dek-
TUBHOCTh I€pEeMENIMBAaHUA. TEeXHOJIOTMYECKHUE CIIOCOObI IMEepEeMEeNIMBAaHUA: THEBMAaTHYECKOE,
LHUPKYJISPHOE U MEXAHUYECKOE.

39. Tunsl annapaToB, IPUMEHAEMBIX Ul IEPEMEILINBAHUS.

40. TernmompoBogHOoCTh. 3akoH Dypre. Koadgdunuent temnonpoBogHoctr. Temmonpo-
BOJHOCTb OJJHOCJIONHON U MHOTOCJIONHOM CTEHOK.

41. KonBekTuBHbIH TermnoodMeH. 3akoH HeloToHa.

42. Temonepenadya B KHUIINIMX XUAKOCTAX M NPU KOHAEHcaMH napoB. OCHOBHBIE
ypaBHeHus Teruionepenaun. KoaguiuenT rennonepenayn 1 TepMHUUECKUE COMPOTUBIICHUS.

43. 3HadyeHue TemI000MeHa MPU OCYILIECTBICHUHU IMUIIEBBIX TEXHOJIOTMYECKUX MpoIliec-
coB. Ilpenensl mpUMEHSEMBIX TeMIEpaTyp M BBIOOP COOTBETCTBYIOLIEIO TEIJIOHOCUTENS W
OXJIAKJAIOLIETO areHTa.

44. HarpeBanue BoJsHbIM nlapoM. HarpeBanue tonounsiMu razamu. HarpeBanue npome-
JKYTOYHBIMH TEIJIOHOCUTENAIMU. HarpeBanue anexkTpuueckuM TOKoM. OxJlaxaeHHue BOIOH, BO3-
JyXoM U JbjioM. KoHieHcalys: mOBEpXHOCTHASI U CMEIIEHHUS.

45. Tunbl KOHIAEHCATOPOB, IPUMEHIEMBIX B IUILEBOM POMBIIIIEHHOCTH.

Paszoen 4. Maccoobomennwie npoyeccor. (OI1K-1,ITK-5, TTK-10).

46. OCHOBHBIC TPUHIUITBI KJIACCH(PHUKAINN TEIUIOOOMEHHBIX armapaToB. PexyrnepaTus-
HbI€, pEreHepaTUBHBIE U KOHTAKTHbIE TEINIOOOMEHHUKHU.

47. XapakTepucTHKa TETUIOHOCUTENICH U OCHOBHBIX THUIIOB TEIIOOOMEHHBIX amiapaToB.

48. TennoBas 30U, XapaKTEPUCTUKA TETIJIOBBIX M30JSIIMOHHBIX MaTEepHUajioB U pac-
YeT U30JISALUU.

49. DnexTpodu3znUecKue MeTo bl 00paOOTKHU MHUIIEBHIX MPOJIYKTOB — HArPEB B 3JIEKTPO-
MarHMTHOM Iojie — HHpakpacHoe oOnydyeHue, Bozaeiicteue nonst BU u CBY, komOuHupoBaH-
HBIE METO/IBI.

50. IIpuMeHeHne NpPOLECCOB BBIMAPUBAHMS B MUIIEBOM MPOMBINUIEHHOCTH. TeopeTude-
CKHE€ OCHOBBI BblllapuBaHus. PU3NUECKUE CBOMCTBA PaCTBOPOB U U3MEHEHHE UX B IPOLIECCE BbI-
HapuBaHMSL.

51. OgHOKOpITyCcHAs BhINIApHAsi YCTAaHOBKA. BrimapruBaHue B BaKyyMe U 10/ JaBICHHEM.



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

53. OcHOBHBIE TUIIBI BBIMIAPHBIX anmapaToB. [IyTH MOBBIIEHHS] TEXHUKO-PKOHOMUYECKUX
[IO0Ka3aTesel BhIIAPHBIX YCTaHOBOK.

54. Mexanu3M maccooOMeHa B TEXHOJIOTMYECKUX MPOIECcax MUIIEBBIX MPOU3BOJCTB.
MacconepeHoc B IHUIIEBBIX MPOAYKTax U Marepuanax. CoBpeMEeHHbIE METObI MHTEHCU(PHKAIIN
MaccooOMeHa.

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

56. Ilpouecch ajcopOIMU M MPUMEHEHUE UX B IMHUIIEBON MMPOMBIIIIICHHOCTH.

57. OcHOBHBIE THIIBI a0COPOEPOB U a1cOPOEPOB, XAPAKTEPUCTHUKA ANIAPATOB, IPUMEHSI-
€MBIX B IHUILEBON MPOMBIILIEHHOCTH.

58. Ilporeccsl 3KCTpAaKLIMK B MUIIEBON MPOMBIIIIEHHOCTH. MeXaHu3M KCTPAKIUU B CH-
CTeMe TBEPA0E TEJIO — KHUAKOCTb.

59. KoHceTpykuus 3KCTpakTopoB. I1yTu MoBbIIeHNsT TEXHUKO-32KOHOMUYECKUX TOKa3aTe-
JIeil SKCTPAKTOPOB.

60. SIBieHre TEpMOBIArOMPOBOIHOCTH, €r0 (PU3UUYECKasl CYINIHOCTh M MAaT€MaTHUYECKOE
onucanue. [lytu nHTeHCUUKAIIMK TIepeHOoca Bjaru BHYTPU MaTepuaa.

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

61. Ilpomecchl CymKH B MUMIEBON MPOMBINUIEHHOCTH. OCHOBHBIE TPOOJIEMBI TEOPHH H
TEXHUKH CYLIKH.

62. MeTtozbl 00€3BOKHMBAHUS 1 IPUMEHEHNE UX B 3aBUCUMOCTH OT CBOWCTB NMPOIYKTA H
SHEPIUU CBS3H BIIaTd ¢ MaTEPUAJIOM.

63. Ilapamerps! BiaxkHOro Bo3ayxa. J-X numarpamma. TepMoauMHaMHUECKHE XapaKTEpH-
CTHKH BJIQ)KHOT'O MaTepuaa.

64. OcHOBBI KMHETUKH CYIIKH. KpHUBBIE CYILIKH, CKOPOCTb CYILIKH U TEMIEpaTypHbIE KpU-
Bble. XapaKTEPUCTUKA OTIEIbHBIX IEPUOIOB MPOLIECCA CYILIKH.

65. VM3MeHeHHne CTPYKTYpHO-MEXaHHMYECKUX CBOMCTB MaTEpPHAIIOB B MPOIIECCE CYIIKH.
Metoib1 0600CHOBaHMS ONTUMAIBHOTO PEKUMa MPOLIECCOB CYIIKH.

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

67. Ilonsatne o mponecce AUCTWLIAIMH. [Iporiecchl NeperoHku U peKTU(UKaLuu B M-
HIEBOW MPOMBIIIJIEHHOCTH.

68. IIponecchl KpuCTaUIM3AMK B IAILEBON MPOMBIIIEHHOCTH.

69. Tunpl anmapaToB JUid KpUCTANIM3AaLlMU: BaKyyM allfaparbl; MeIlajKu-
KPHUCTAJIJIN3aTOPHI.

70. [IpuMeHeHne mpoIeCCOB U3MENbUEHUs B TUIIEBOM TexHonoruu. Knaccudukamnus me-
TOJIOB U3MEJIbYEHUS.

71. Tunbl 1poOUIBHBIX YCTAHOBOK.

72. CopTrpoBaHME B IPOLIECCAX MUIIEBBIX TPOU3BOACTB. THUIIBI anmapaToB AJIs1 COPTUPO-
BaHUS U OYUCTKH.

73. Ilponiecchl mpeccoBaHMs B MUILEBOM MPOMBIIIEHHOCTU

74. Tunbl ycTaHOBOK A1t 00paboTku naBienueM. [Ipeccol s 06e3BoxkuBanus, HopMOB-
K1, OpHUKETHPOBAHMUSL.

75. CMenleHre B NMUIIEBOM NMPOMBINIIEHHOCTH. THIIBI anmaparoB, NPUMEHSEMBIX IS
CMEILEHUS.

4.7 Conep:xanme pa3aejaoB JUCHUIINHbBI

Pa3jnen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTHYECKHUX MPOLIECCOB

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

Pa3BuTHe Hayku o mpoueccax u anmnaparax. Kinaccudukamms mporeccoB. AHanu3 mpore-
KaroIIMX B MHUIIEBBIX MPOM3BOICTBAX MPOIIECCOB. 3aa4yM 1O CO3JaHHI0 dHEpropecypcocoepera-
HOIINX MMUIICBBIX TCXHOHOFHfI, OKOJIOTHUYCCKHU YUCTBIX U 6630TXO,Z[HBIX HpOI/I3BO,Z[CTB. MCTO,HBI n
MPUHITUITBEI MOJISTTUPOBAHHMS TIPOIIECCOB U allapaToB.
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Paznen 2. 'mapoMexaHnyecKue nNpouecchl

2.1. Ocrogvl cuopasiuxu

I'mapocratuka. Cxmxaemblie sxuakoctu. ['mupocrarmueckoe nasinenue. Huddepenun-
aJbHbIE YPaBHEHUS KUJAKOCTU Dilsiepa. OCHOBHOE ypaBHEHUE IMAPOCTATUKH.

IMuapoaunamuka. Bsi3kue U HEBSI3KME KUIAKOCTH. BI3KOCTh KUAKOCTEH M ra3oB. 3aKOH
HproTona. JluHaMUYecKnii 1 KWHEMAaTHYEeCKUH KO3(P(UIIMEHTHI BA3KOCTH. BiusiHus Temmnepary-
pbl M JaBJIEHHUS HaA BSI3KOCTh MKUJKOCTEM W Ta30B. JIMHEMHOCTb OAHO3HAYHBIX XUMHUKO-
TEXHUYECKUX (PYHKIIHH.

Pexxumbl ABUXKEHUS BSI3KOU KUJKOCTU. DKBUBAJIICHTHBIN IUaMeTp. Y paBHEHUE pacxoja.
VYpaBHEHUE CILIONIHOCTY UM HEPa3pbIBHOCTH NoTOKa. JuddepeHunanbHble ypaBHEHUS IBHKe-
HUSI HEBSI3KOM U BA3KOM JKHUJIKOCTH.

VY nenbHas MexaHuueckast SHeprus noTtoka. CTaTUYeCKUd U JUHAMHUYECKHUI HAIloOpbl U UX
u3Mepenue. CpelHss U MakCUMajbHasi CKOpPOCTH MoToka. Teopema bepHynnu aiis HEBSI3KOH U
BSI3KOM HEC)KUMaeMOU KuaKocTH. [Tpunoxxenus Teopemsl bepHyrim.

Omnpenenenre pacxoja SHEPrUM Ha TPAHCIOPTUPOBAHUE KHUJIKOCTEH U ra3oB Mo Tpydam.
BriBoz1 (hopMyIibl CONTPOTUBIEHUS MPU JTJAMUHAPHOM PEKUME.

[Tomobue Qusuueckux siBeHUN. OCHOBHBIC TOHSTHUS W ONpPEACICHUS. Y CIOBHS OJHO-
3HayHOCTU. KOHCTaHTHI 10/100MsI, THBAPUAHTHI MOJI00MS, CUMIUIEKCHl M KOMIUIEKCHI MOJ00uS.
BoiBoa KpuTEpHEB rUAPOAMHAMUYECKOTO 000U, MeTos aHanu3a pa3MEepHOCTEH.

O06o006menHas kpurepuanbHas (GopMmyna JUisl onpeiesieHusl MOTepU Hamopa Ha TPEHHUE.
ConpoTuBieHre TPEHUS B INIAJKUX U HIEPOXOBaThIX TpyOax. [loTeps naBneHust Ha npeooseHne
MECTHBIX COMPOTUBIEHM. Pacuet TpyOomnpoBo 0B

I'mppoauHamuka ciiosl 3epHUCTBIX MaTepuaioB. HenmoaBHKHBIN ¢101. B3BeIeHHBIN CII0N
(xunsmii, nceBaookmkeHHbIN). [THeBMoTpancnopT. ConpoTUBIEHUE CIOSI 36PHUCTOTO MaTe-
puana. CkopocTh niceBaooXmKeHus. OCHOBHOE ypaBHEHUE JBWXKEHUA Tena B cpene. CKopocTh
BUTaHMS. CKOPOCTh OCaXKIACHUSI.

2.2. [lepemewenue scuoxocmetl (nacocwl). Knaccugpurayus nacocos

ITopuineBsle Hacockl. Hacockl MpocTOro U MHOrOKpaTHOTo JIeicTBus. {uarpamma nona-
uyyn Hacoca. IIpenenbHas BeicoTa BcachiBaHus. [loTepn Hanopa Ha NMpeoaOIEeHUE CUIIBI MHEPLIMH.
Bo3aymnsie konmaku. MuaukaropHas auarpamma. OOImas xapakTepuUCTHKa IMOPLIIHEBBIX HACO-
coB. KOHCTpyKIIMM NOPIIHEBBIX HACOCOB. JleTay MOPIIHEBBIX HACOCOB.

Potopubie Hacochl. LleHTpoOexHble Hacochl. YpaBHeHue Oinepa. IlpenenpHasBbicoTa
BcackiBaHMs. Dopmyibl mponopuuoHanbHOocTU. Pabouwne, xapakTepucTuku HacocoB. Pabora
LEHTPOOEKHOrO0 Hacoca Ha ceTh. IlapamensHoe M MOCIENOBaTEIbHOE COEIMHEHHE HACOCOB.
MuoroctyneHuarbie Hacochbl. KoHCTpyKIMM LIEHTpOOEKHBIX HacocoB. CpaBHHUTEIbHAS OILIEHKA
LEHTPOOEIKHBIX U MOPIIHEBBIX HACOCOB, BUXpeBble Hacochl. OceBble (IMpOMeuIepHbIe) HACOCHI.

YCTpoUCTBO U1 NOMEIIEHMS KUAKOCTEW IMOCPEACTBOM Mapa, BOABI U CKATOTO BO3/1yXa
(raza). [TapoctpyitHble Hacockl. BogocTpyiinbie Hacocsl. MoHTexto. ["aznudTel. CugoHsI.

2.3. llepemewenue u cocamue 2a3os

Knaccudukanus MamuyH A7 CkaTHs U epeMelienns ra3os. [lopiiHeBbie KOMIPECCOpHI.
WnaukatopHas nquarpamma kommnpeccopa. Koaddunuent nogauu u npenen cxatus. MHOrocty-
IeHYaToe cxatue. MomHocTh, norpedisemas komrnpeccopoM. OCHOBHBIE THITBI U KOHCTPYKLIUU
MOPUIHEBBIX KoMmIipeccopoB. TypOokommpeccopbl. XapakTepucTuka TypOoKoMIipeccopoB. Pa3-
BUBaeMoe JaBieHue. OCHOBHbIE KOHCTPYKUMH TypOokommpeccopoB. CpaBHUTEIbHAsl OLIEHKA
MOPIIHEBBIX KOMIIPECCOPOB M TYpOOKOMIPECCOPOB U 00JIacTH HX MpHUMEHeHHusd. Bakyym-
Hacocbl. OCHOBHBIE KOHCTPYKIMH: IHOPIIHEBBIE, POTALIMOHHBIE, BOAOKOJBIIEBBIE U MACISIHBIE,
BOJI0-U TapocTpyiHbie. Bentunaropsl. LleHTpoOexxHbie BeHTHIATOPHL. Paboune xapakTepucTu-
ka. OceBble BEHTUIISTOPBI.

2.4. Pazoenenue H#uoKux HeOOHOPOOHbIX CUCTEM

HeonHopoaHble cucTeMBl B MUIIEBON IPOMBIIUIEHHOCTH, X XapaKTEPUCTHKA U KIIACCH-
¢bukanusa. Metoasl pazaenenus. O6mue TpeGoBaHusl, MPeACTaBIsEMbIE ISl pa3/IeICHUs )KUIKUX
HEOTHOPOAHBIX cucTeM. Ocaxaenne. OcoOEHHOCTH pacueTa Mpoliecca OCHAIIEHUS B KHUIKOH
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cpene. Tumbl OTCTOMHUKOB, UX XapaKTEPUCTHKA U OOJNacTh mpuMeHeHus. OcaxaeHue B IMoJe
eHTpoOeKHBIX cuil, OCOOEHHOCTH pacueTa CKOPOCTH OCAXACHHS. [ MApOIMKIOHBI, O0COOCH-
HOCTh MX pacyera, HeHTpU(YTU U cemapatopsl, ux kiaccudukaus. OCHOBBI pacuera IIEHTPH-
¢byru: neHTpoOexHas cuia, HakTop pas3zeneHus, IPOU3BOAUMOCTb, FAOAPUTHI, PACXO]] SHEPTHH.

Tumnbl nenTpudyr, UX XapakTepucThUKa u 00JacTe npuMeHeHus. OTcTolHbie eHTpUPY-
ru. [TyTi noBeleHNUs TEXHUKO-3KOHOMUYECKUX [TOKa3aTeae HeHTpUPYT.

QunbTpoBanue. TUNbl QUIBTPAMOHHBIX MPOLECCOB U 001acTh NMpUMeHeHUsl. OCHOBBI
Teopuu ¢GuibTpauuu. Pexxumel guiabTpanus. Meronabsl pacdera npouecca ¢uibTpanuu. Cko-
poctb puinbTpamuu. Koadduuuent ¢unbtpanuu nu MeToas! ux ompenenenus. Pacuer ¢punbrpa.
Knaccudukanus GuabTpoB ans KUAKUX cucTeM. TUIbl QUIBTPOB, UX XapaKTEpUCTHKA U 00-
nacte mnpuMmeHeHus. Llentpudyrun ¢uipTpytomero Ttuna. I[lyTd TMOBBIIEHHUS TEXHHUKO-
9KOHOMHYECKUX IOKa3aTeneil pUIbTPYIOIUX YCTaHOBOK. YIbTpaduiabTpanus U oOpaTHbIN oc-
Moc. OcHOBBI Teopuu Tporiecca. [lomynpoHunaemsie A yIbTpapuIbTPAliid U 00OpaTHOTO OC-
Moca. OunpTpyromue 1eMeHTbl. CxeMbl MEMOPAaHHBIX alnapaToB M ycTaHOBOK. IIpakTnyeckoe
NpUMEHEHHE YIbTPaQIIBTPAUN U 00PaTHOTO OCMOCA B MHIIEBON MPOMBIIIJICHHOCTH.

2.5. Pazoenenue 2az08bix HeOOHOPOOHBIX CUCHIEM

Ocaxpaenue B rpaBuTaliiOHHOM 1oJjie. Cuiibl, IeWCTBYIONINE Ha YacTuily. Pacuer ckopo-
CTH OCAXKACHUS U aHAIM3 [1apaMeTPOB, €€ ONpelia NeIuX, IPU PA3INYHbIX PeKUMAaX OCAXKICHHS.
OtcToliHble KaMephl, UX XapaKTEpUCTUKa U OCHOBBI pacueta. [{ukionsl. Pacuer ckopocTu oca-
HKJIEHUS B I10JIe LIEHTPOOEKHBIX CHJI MPU Pa3IMUYHBIX PEKUMAX OcakJeHMs. KuHeTuka 1UKIOH-
Horo mpouecca. Ilman pacdyera nukiiona. OmnpeneneHue MPOJOIDKUTEIBHOCTA TPEObIBaHUS B
LIUKJIOHE, rabapuTOB arapara, pacyeT TUApaBINnYeCKUX CONPOTUBICHUH, BBIOOP BEHTUIATOPA U
OIpe/iesIEHUE pacxo/ia SHEPTUH.

D¢ dexTuBHOCTH pabOTHI LUKJIOHA U BBIpAXKEHHUE €€ B KpuTepuaibHoi gopme. [lytu no-
BhIeHHUS 3()PeKTUBHOCTH pabOThHI IIMKIIOHA. THITBI IIMKJIOHOB. baTapeiiHble IIMKIOHBI U OCHOBBI
ux pacyera. ['mapaBinuyeckue npluieocaanTesnd. TUIIb annapaToB, UX XapaKTEepUCTHKA U 001aCTh
npuMeHeHusd. OuibTpel. Tunbl GUIABTPOB, UX XapaKTEPUCTUKA U 00JACTh MPUMEHEHUS. DJeK-
TpoduibTpbl. OU3nyeckre OCHOBBI 3JIEKTPOOCAKICHUS. THIBI ANIEKTPOPMIBTPOB, UX XapakTe-
PHUCTHKA, IPAaBUIIO 00CTYKMBaHUS U 001acTh NpuMeHeHus. OCHOBBI pacyeTa 31eKTpo(UIbTPOB.

2.6. Ilepemewiuganue 8 HcUOKUX cpedax

[Ipouiecc nepemeninBanys B MUILEBON MPOMBIIIIIEHHOCTH. HTEHCUBHOCTD U AP (EKTHB-
HOCTb NepeMelIBaHus. TeXHOJIOTHYecKue CIocoObl MepeMelIMBaHus: THEBMAaTHYeCKoe, LUp-
KYJISIPHOE U MEXaHUUYECKOE.

KpurepuanpHas 3aBUCUMOCTD Ui BBIPAXKEHHUSI MOIIHOCTH MEXAaHWYECKHX Memajok. Pa-
0oumil ¥ MycKOBOM mepuoAbl MnepememrBanus. TUIBI anmapaTtoB, NPUMEHSIEMbIX Ul IepeMe-
HIMBAHUS.

Pa3nea 3. TenJioBble mpoueccol

3.1. Ocnosvr mennonepeoauu

TennonpoBoanocts. 3akoH Dypre. Koaddurnment termonporomnoctu. Jduddepeniu-
aIbHOE YpaBHEHUE TEIUIONPOBOAHOCTH. TemIonpoBOJHOCTh OAHOCIOWHOM M MHOTOCIOMHOMN
CTEHOK. 3aKOH HeCTallMOHapHOM TeruionpoBoaHocTH. Kpurepuu TtemnoBoro mnoaobust buo,
®ypbe u Oe3pazmepHas TeMIeparypa.

MeTtoapl pacyeTra HecTallMOHApHOTO TeriooOMeHa. KOHBEKTUBHBIN Temioo0MeH. 3aKoH
Herorona. luddepennmansHoe ypaBHeHHE KOHBEKTHBHOTO TeriiooOMeHa. Kputepun TerioBoro
noo0ust M CBS3b MEXJY HUMH, TEIJIOOOMEH MpU MU3MEHEHHH arperaTHOro COCTOSIHHSI KHJIKO-
ctu. Teronepenaya B KUIAIMIMX )KUIKOCTSAX U IPU KOHIEHCALUY NIApOB.

OcHoBHbIE ypaBHEHHS TerUionepeaayu. JBrmkyias cuiia TeIIoBbIX IpoleccoB. Borumc-
JIEHUE CpPEIHEH Pa3HOCTH TEMIEPATYpP UIM MPSMOTOKA, IPOTUBOTOKA, NEPEKPECTHOTO M CMe-
[IAaHHOTO TOKOB TeryioHocuTeneil. Koadduuuent reronepenayn 1 TepMHUECKHE COMPOTHBIIE-
HUSL.

TennoBoe u3IydyeHUE, OCHOBHBIE MOHATHA. TeIUIOM3IydyeHHe ra3oB. Pacuer my4ucToro
TEIIO00MEHA.
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3.2. HaepesaHue, oxnazicoenue, KOHOEHCAYUs

3HayeHHue TemI000MeHa NP OCYIIECTBICHUHU MHIIEBBIX TEXHOJOTHYECKUX IPOLECCOB.
[Ipenensl NpUMEHSIEMBIX TEMIEPATYp U BHIOOP COOTBETCTBYIOUIETO TETNIOHOCHUTENS M OXJIaXKAa-
IOILETO areHTa.

HarpeBanue BogsHbiM napoM. HarpeBanue TtonouHbsiMu razamu. HarpeBanue nmpomexy-
TOYHBIMM TEIJIOHOCUTEIMU. HarpeBanue aeKTpUYECKUM TOKOM.

OxJaxieHre Bo10M, BO31yX0OM U JbA0M. KoHeHcaus: MOBEPXHOCTHAS U CMELLIEHUSI.

Tunsl KOHAEHCATOPOB, PUMEHSAEMBIX B IUIIEBOM IPOMBIIUIEHHOCTH. Pacyer mosepx-
HOCTHOT'O KOHJEHCATOpa, KOHJAEHCATOPOB CMELIEHUS (IPSIMOTOYHBIX U MPOTUBOTOUYHBIX). Oco-
OEHHOCTHU pacyeTa KOHIEHCATOPOB CYyOJIMMAlIMOHHBIX YCTaHOBOK.

3.3. Tennoobmennas annapamypa

OcCHOBHbBIE NPUHIMIIBI KJIACCU(UKALUU TEMJIOOOMEHHBIX anmnapaToB. PekynepaTuBHbIE,
pereHepaTUBHbIC U KOHTAaKTHBIE TEIUIOOOMEHHUKU. XapaKTePUCTUKA TETJIOHOCUTENICH U OCHOB-
HBIX TUIIOB TEIJIOOOMEHHBIX aIllapaToB.

TennooOMeHHUKHU: ra30Bble, IAPOBbIE, BOJSHbBIE C MPUMEHEHUEM BBICOKOKHIISIINUX TeM-
JIOHOCHUTEJIEH, ¢ UCIIOIBb30BAaHUEM JIEKTPOIHEPIUH, OCHOBHBIE THUIIbI TEIIIO0OOMEHHUKOB. OCHO-
BbI pacyeTa TEeIJI000OMEHHBIX annapaToB. MarepuanbHbIi U TemIoBol pacuer. Onpenaenenue Ko-
3¢ (UIMEHTOB TeIUloNepeayd B TEIUIOOOMEHHBIX almaparax, BbIOOp CKOpPOCTH pabouux Tel,
OIpe/ie/ieHue TEPMHUUECKUX CONMPOTUBIIEHUHN U T.h. OmnpeneneHue cpeiHeld pa3HOCTH TemIlepa-
Typ NpU KOHJECHCALMK, UCIIAPDEHUH U KUIIEHNU, CPEHSAA Pa3HOCTh TEMIEPATYP NPHU MPSMOM TO-
K€, IPOTHBOTOKE, CMEIIAHHOM TOKE. | MapaBInyYecKuii 1 MEXaHMYECKHI pacdeT TeTr1000MeHHO-
ro ammnapara. JHepretudeckuil u sxceprernueckuit KIIJ[ renmoo6mennoro annapara. [lytu us-
TEHCU(UKALIUY IPOLECCOB TEIII0O0OMEHA U MOBBIIIEHUE TEXHUKO-3KOHOMUYECKUX MOKa3aTesei.

TemoBass M30A1MsA, XapaKTEPUCTUKA TEIUIOBBIX M3O0JLMOHHBIX MAaTEpUAJIOB M PacueT
U30JISIIAH. DICKTPODU3HIECKHIE METOABI 00paOOTKH MUIICBBIX MPOJTYKTOB — HATPEB B DJIEKTPO-
MarHUTHOM Mojie — uH@pakpacHoe oOnydenue, Bo3aeiicteue nonst BU u CBY, komOuHUpOBaH-
HBIE METO/BI.

3.4. Buinapusanue u gblnapHvle annapamoi

[IpuMeHeHne poLEeccoB BhIAPUBAHUSA B MHILIEBOM MPOMBIIIICHHOCTH. TeopeTnyecKkue
OCHOBBI BbInapuBaHus. PuU3nuecKkre CBONCTBA paCTBOPOB U U3MEHEHHE MX B IIPOLIECCE BBINAPU-
BaHus1. OJTHOKOPIYCHAs BBINIapHAsl YCTAaHOBKA. MaTepuanbHbIN U TEIJIOBOM pacuer. Brimapusa-
HUE B BaKyyMe€ W IIOJ JaBJICHHEM. MHOTIOKOpIyCHas BbIIApHAs YCTAHOBKA, €€ YCTPOMCTBO M
MIPUHIINN AEHCTBHUS.

Cxema paboThl MHOTOKOpIyCHOU BhINMapku. CamoncnapeHue B NpSMOTOYHON BBIAPHOM
ycTaHOBKe. PacueT MHOrOKOpIycHO# BbIIapHOM ycTaHOBKH. OnpeeneHne TeMrnepaTypbl KUIs-
YEHHsI PACTBOPA, TEMIIEPATYPHBIE MTOTEPU B BBHIMAPHOM YCTAHOBKE, PAacUeT Pacxoja IPErOIIEro
napa, pacuer korp(uureHTa TemIonepeaady B BbIIAPHBIX YCTAHOBKAX C YUETOM Iepernajia TeM-
nepaTyp Ha IUIEHKEe KOHJIeHcaTa, pacyeT OBEPXHOCTH HarpeBa. BeiGop umcia Kopimycos.

OCHOBHBIE TEXHUKO-3KOHOMUYECKHE XapPAKTEPUCTUKN BBINAPHOW yCTaHOBKU. OCHOBHBIE
THUIIBI BBINIAPHBIX amapaToB. BellapuBaHue B TOHKON IUIEHKE. METO/bI MOBBIMIEHUS CKOPOCTU
HUPKYJSIUU. BeimapHsle annaparsl ¢ IPUHYAUTENbHON HUPKYISUUEN pacTBopa. BeimapuBanue
C TEIUIOBBIM HacocoM. IIyTH NOBBIINIEHHS] TEXHUKO-DKOHOMHMUYECKHUX IIOKa3aTeJIel BBIMApHBIX
YCTaHOBOK.

Pasnen 4. MaccooOMeHHBbIE TPOLIECCHI

4.1. Maccoobmennvie npoyeccovl 6 NUULEBOU NPOMBILULEHHOCTU

OcHoBBI TEeOpUH MaccooOMeHa. MexanuszM mMaccoooMeHa. MaccooOMeH B TEXHOJIOTHYe-
CKHX Ipolleccax MUIIEBBIX MPOU3BOICTB. MacconepeHoc B MUILEBBIX NIPOAYKTaX U MaTepuaiax.

[TuieBbie MPOIYKTHI KAK MHOTOKOMIIOHEHTHBIE U MHOTO(a3Hble cuctemsl. [Ipumenenue
npasuiia a3z Ui aHaK3a nporeccoB MmaccooOMena. Koagdunnentsl MaccooOMeHa u maccomne-
penaun. Koagunuent macconeperoca u ABMXKYIIUe cuilbl npouecca. Kunernueckue koadu-
LIUEHTBI B yPAaBHEHUSAX MACCONEPEHOCA.
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JuddepenunanbHoe ypaBHEHHE MaccollepeHoca W ero KpaeBble ycioBusa. OOmuid BUI
pemeHus: ypaBHeHus. [logoOue TEMIoOBBIX M MacCOOOMEHHBIX mporieccoB. Juddy3noHHbit u
MoJsipHBIA niepenoc. Konnenrpammonnas nuddysus u repmoauddysus. uarpamma paBHOBE-
cusi. OcoO0eHHOCTH TepeHoca B CUCTEMAX: TBEPIOE TEJIO — KUAKOCTD; TBEPIIOE TEJIO — ra3; KuJ-
KOCTb — KHUJAKOCTb. COBPEMEHHBIE METO/Ibl HHTEHCU(PHUKAIIMH MAaCCOOOMEHA.

4.2. Copbyuonmsie npoyeccovl U annapamol

[Tponecc abcopOuu 1 MpUMEHEHHE €ro B MUILEBOW MpOMbINUIeHHOCTH. Hensorepmuue-
ckas abcopOuusi, MHOTOKOMIIOHeHTHasi abcopouus. [Ipouecchl ancopOuu U npuMeHEeHHE UX B
MUIIEBOH MPOMBIIIICHHOCTH.

N3otepmbl copOuuu u necopbuuu. Metop rpaduyeckoro pacuera, COpOIMOHHBIX MPO-
neccoB. OCHOBHBIE THIIBI aOCOpOEpOB U a/copOepoB, XapaKTEPUCTUKA aIlapaToB, MPUMEHsE-
MBIX B MHUIIEBOM MNpoMmbllUIeHHOCTU. Perenepanus norjoruteneid. Ilytu unTeHcudbukanuu
COpPOLIMOHHBIX MPOLIECCOB.

4.3. Dxcmpaecuposarue u IKCMpPaKmopbl

[Ipouecchl PKCTpAKIMKU B MUIIEBOM MPOMBIIUIEHHOCTH. MeXaHn3M 3KCTPAKIUHA B CHCTE-
Me TBEpIIoe Telo — KUAKOCTh. JJuddy3nonnas teopus sxcTpakiuu. MatemaTHueckoe onucaHue
nporiecca dKcTpakiuuu. KosddumenTsl BHEIIHEW 1 BHYTpeHHEN TUPPY3UH U METOBI UX OIpe-
nenenus. Brnusaue tepMmoauddys3un Ha mpoiecc dKCTpakiuu. KOHCTPYKIHs SKCTPAKTOPOB U
METO/BI pacueTa, MaTepUAIbHBIA U TEIJIOBOM OalaHChl, ONpeaesieHe OCHOBHBIX pa3MEpOB arl-
napatoB. [1yTu NOBBIIEHHS TEXHUKO-9KOHOMHUYECKUX MOKa3aTelNeil SKCTPAKTOPOB.

4.4. Ocnogul 61a2oKkuHemuKu

[IpumeneHne ypaBHeHUH MaccooOMeHa K MEPEeHOCY Biaru BHyTpu marepuana. Cramuo-
HapHOE W HECTAIlMOHAPHOE TI0JIe Biarocojepkanus. GOpMBI CBSI3H C MaTepPHAIOM, X (H3UKO-
XUMHUYECKHE U DHEPreTUYECKUE XapaKTePUCTUKH. AJICOPOIIMOHHAS, KaUJUIApHAs U SHTPOMHIA-
Hasl CBSI3H.

Koaddunument nuddysun Braru B Matepuane u ero 3aBUCUMOCTb OT BJIQXKHOCTH U TEM-
nepaTypsl. SIBIeHHE TEPMOBJIArONpPOBOJIHOCTH, €ro (pU3MUEcKas CYyIIHOCTh U MaTeMaTHYEeCKOe
onucanue. Ilytu naTeHCH(UKaLMu epeHoca Biaru BHyTpU MaTepHara.

4.5. Ilpoyeccor cywku u cyuunohvle YyCmano8Ku

ITpornecchl cymky B MUIEBONW MPOMBIIIIEHHOCTH. OCHOBHBIE MPOOIEMbl TEOPUH U TEX-
HUKHU cymku. COBpeMEHHBIN ATall pa3BUTHA HayKH O cymke. Cylika Kak MpOIecc pas/eeHus
a3 B ycnoBHAX B3aUMOJICHCTBHS BHEUIHMX M BHYTPEHHHUX IoJyiell. MeToJpl 00€3BOKMBAHUS U
NpUMEHEHHE X B 3aBUCHMOCTH OT CBOWCTB MPOIYKTA U SHEPTHH CBS3H BJIard C MaTePHAJIOM.

[TapameTps! BiaaxkHOrO Bo3ayxa. J-X nuarpamma. OCHOBBI CTATMKH CYLIKH: aHAJIU3 M30-
TEPMBI COPOITMH U AeCOPOIINY, PABHOBECHAS BJIAKHOCTH, TUAPOCKOITMYECKAs BIAKHOCTh, THCTE-
pesuc copOouMu 1 1eCOpPOIUH U €ro MPaKTUYECKOe 3HAa4YeHUe, TepPMOJMHAMHUUYECKHE XapaKTepu-
CTHKH BJIA)KHOTO MaTepuaa.

OCHOBBI KUHETUKH CYIIKU. KpuBbIe CyIIKH, CKOPOCTh CYLIKH U TEMIIEPaTypHbIE KPHUBBIE.
XapakTepucTHKa OTACITHHBIX TIEPHUOJIOB MPOIIecca CYIIKUA. Y PaBHEHUSI KPUBBIX CYIIKH IS TIep-
BOT'O U BTOPOT'O IIEpHOJIA.

KpaeBrbie ycnoBus m Meronuka pemeHuid auddepeHuanrsHOr0 ypaBHEHHUS BIarompo-
BOJIHOCTH JJIsl BTOPOTO nepuoia cymku. KoaduiuenTt cymku 1 MeTo1bl €ro onpeaeaeHus, Ku-
HETHYECKHI pacyeT mporecca CyIKH.

H3MeHeHne CTPYKTYpHO-MEXaHHMUECKUX CBOIMCTB MaTepUasoB B Mpolecce Cymku. MeTo-
Il 00OCHOBAHUS ONITUMAJIBHOTO PEKHMa TPOIIECCOB CYIIKH.

OCHOBBI MH)XEHEPHOT'0 pacueTa CYIIWIbHBIX YCTAHOBOK. TepMOJMHAMHUYECKHH aHau3
cymku B J-X nuarpamme, OCTpOEHHE B HEHM MPOIECCOB, MPOUCXOISIINX B Kaopudepe u Ccy-
MIMJIBHON KaMmepe. BapuaHThl CyIIMIIBHOTO mpoliecca, X aHATUTHYECKUH U rpadoaHanuTuye-
ckuit pacuet. JHeprernueckuid KII/[ cymmibHON yCTaHOBKH.

HoBble MeTOoAB!I cylIky, X (pru3nyeckasi CyIIHOCTb: KOHBEKTHBHAs CYILKA B IICEBIO0KU-
KEHHOM, KUIAlieM, (POHTaHUPYIOIIEM, BUXPEBOM CIIO€ U BO B3BELIEHHOM COCTOSIHUH, CYIIKa
UH(PAKPaCHBIMH JIy4yaMH, CYIIKa B 3JIEKTPUYECKOM I10JIe BBICOKOM M CBEPXBBICOKOI 4aCTOTHI,
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KOMOMHHUPOBAHHbIE METOABI CYIIKH, NEHOCYIIKa, CyIIKa cyOauManuei, akycTudyeckas CyIIKa.
KonTtakTHeIil BrarooomMeH. OneHKa 3KOHOMHYECKOW 3(P(HEKTUBHOCTH U TYTH TOBBIMIECHUS TEX-
HUKO-3KOHOMHUYECKHX IM0Ka3aTeseil CylniIbHbIX YCTaHOBOK. OCOOEHHOCTH CYIIKM B KOHIAUIIMO-
HUPYEMBIX [IOMELICHUSIX.

4.6. IIpoyeccwi nepeconku u nepecoHHvle annapamsl

ITonsatue o nponecce AUCTHILIILKN. J{narpaMMbl pa3oBOro paBHOBECHs Ul OMHAPHBIX U
MHOTOKOMIIOHEHTHBIX cMeceil. IIporeccel meperoHkn u peKTUu(UKauy B MUILEBOM MPOMBIIII-
neHHoctu. OcHOBBI TeopuH neperonku. Kiaccudukanus pasaeneHHbIX cMecel, OCHOBHBIE 3aK0-
HBI [IEPETOHKHU.

Knaccugukanus npoueccoB neperoHku u caabocTu UX MPUMEHEHUs. Y CJIOBUs pa3jere-
HUS B3aMMOPACTBOPHUMBIX KOMIIOHEHTOB, YACTUYHO PACTBOPUMBIX U HEPAacTBOPUMBIX. CroxHas
IIEperoHKa: MHOTOKYOOBBIE anmnaparsl; KOJOHHbIE annaparsl. OcoOeHHOCTH Ipolecca peKTUdu-
Kaiuu. Pektudukanus OMHApHBIX cMecei — MIealbHbIX, PEAIbHBIX, a3€TPOMHBIX. DKCTPAKTHB-
Has pextu¢ukanys. [Ipoueccsl, nporekarolye Ha Tapenkax, HacaJOYHbIe KOJOHHBI, IIIIEHOUHbIE
KOJIOHHBI, POTAI[MOHHBIE aIllapaThl.

ITonstue o KII/I TapenbuaToro ammapara, 3KBUBAJICHTHOM BBICOTE, €AMHMIIE IIEPEHOCA.
[TyTy noBBILIEHUS] TEXHUKO-3KOHOMHUYECKUX IOKa3areneil pekTudukaiuoHHbIX annapaTtos. [o-
HATHE O PEeKTH(PUKALMU MHOTOKOMIIOHEHTHBIX cMeceil. MoneKynspHast JUCTUILIALUS.

4.7. Kpucmannuzayus

IIpoueccel KpUCTaIM3alKMY B UILEBOM MPOMBIIUIEHHOCTH. OCHOBBI TEOPUU KPUCTAILIH-
3alMM U3 pacTBOpoB. KpuBble paBHOBECHs JUIsl IpOLEcca KPUCTALIU3ALUU. 3apOoXKIEHUE KpH-
CTaJIJIOB.

Kunernka npouecca kpucramnuzanuu. Metoasl kKpuctaimnzauuu. Kpucrammsamus B
IIPOLIECCE 3aMOPaKMBaHMsI, OCHOBHbBIE 3aKOHOMEPHOCTH. THIIBI annapaToB AJIs KPUCTAIIIN3ALUU:
BaKyyM-allllapaThl, MEIIAIKA-KPUCTAIUIM3AaTOPbl. MaTepuanbHblii U TEIJIOBOM pacdeT KpUCTaJl-
nn3aTopoB. [IyTy MOBBIIEHNST TEXHUKO-9)KOHOMUYECKUX IT0Ka3aTeNei KpUCTaNIN3aTOPOB.

Paszpnen 5. Mexanudeckue npoueccol

5.1. Ilpoyeccwvl usmenvuerus

[IpuMeHeHne nponeccoB U3MEIbYEHHUS B TMIIEBON TEXHOJIOTHH. TeopeTndecKkne OCHOBBI
npoiiecca podnenus — pabotsl I1.A. Pebunnepa, Kuka-Kupnuuesa, Purtunrepa, C.H. XXypxosa
u ap. Knaccuduxanus meronoB uzMenbueHus. Tumsl 1poOniIbHBIX yCTaHOBOK. Cxema pacuera,
TPOOHIIOK.

5.2. Copmuposanue

CoprtupoBanue B Ipoleccax NULIEBBIX IPOU3BOACTB. OCHOBBI TEOPUU CUTOBOTO AHAIU3A.
Tuns! annapaToB 17151 COPTUPOBAHUS U OUUCTKH.

5.3. Ilpeccosanue

[Tpormeccrl mpeccoBaHus B MHUIIEBOM MPOMBINLIEHHOCTH. OCHOBBI T€OpHH 00pabOTKH
NUILEBBIX MPOJYKTOB JaBieHueM. OTkaThe KUAKOCTH, (POPMUPOBAHME MUIIEBBIX MPOAYKTOB,
OpukeTupoBaHue. THIBI YCTAaHOBOK Il 00pa0oTku aaBieHueM. [Ipeccwl A 006€3BOKUBaHUS,
(opMOBKH, OPUKETHPOBAHUSI.

5.4. Cmewenue

CMmenieHne B NUIIEBOM NMPOMBIIUIEHHOCTH. CMELIEHUE CBHINTYYHX U IUIACTUKOBBIX Marte-
puanioB. Turbl anmnapaToB, IPUMEHSEMBIX I CMEIICHHUS.

5. O6pa3oBaresibHbIE TEXHOJIOTUU
B cootBerctBum ¢ tpeboBanusimu GI'OC BO no HampaBieHHSM MOATOTOBKH pean3a-
U1 KOMIETEHTHOCTHOTO TMOAXO0Ja C HEOOXOJMMOCTBIO MpEeAyCMaTpPUBAET HCIIOJIB30BAaHHE B
y4eOHOM TPOIIECCE aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MIPOBEACHUS 3aHATHI U JPYTHUX HHHOBA-
[[MOHHBIX TEXHOJIOTUN B COYETAHUH C BHEAYIUTOPHOU pabOTOH ¢ 1enbio GOPMUPOBAHUS U pa3-
BUTUS JTMYHOCTHBIX U MPOECCHOHATbHBIX HABBIKOB 00YYaIOIINXCSl.
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Buy yueOHBIX 3aHATHI dopma poBeAEHUS

WuTepaktruBHas hopMa — IPE3EHTAINH C UCTIOIH30BAHUEM MYJIbTHME U -

Jlexuuu HBIX CPEACTB 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 HHIUBUAYATLHBIX 3aaHHH,
MOJITOTOBKA K MOJTyJTbHOMY KOMITBIOTEPHOMY TECTHPOBAHUIO (BBITIOTHEHHE
TPEHUPOBOYHBIX TECTOB).

6. OueHouHbIe cpeacTBa AUCHUIUIMHBI (MOIYJIs1)

OCHOBHBIMU BHJIaMHU JUCIHUIUTMHAPHBIX OIICHOYHBIX CPEJICTB MPHU (PYHKIHMOHUPOBAHUH
MOJIyJIbHO-PEHTHUHTOBOI cHCTEMBbI 00YUYEeHHUS SBISAIOTCS: HAa CTaJAUU PYOESKHOTO pedTuHra, ¢hop-
MHUPYEMOI0 II0 pe3yJbTaTaM MOIYIBHOIO KOMIIBIOTEPHOIO TECTUPOBAHUA — TECTOBBIE 3aIaHUS;
Ha CTaJUH IMOOLIPHUTCIILHOI'O peﬁTI/IHFa, (bOpMI/IpyeMOFO 10 pe3yJibTaTaM HAIIMCAHUS U 3alUThI
pedeparoB Mo aKTyaJIbHOM MpoOIeMaTHKe, Ha CTaIuH IMPOMEKYTOYHOTO PEHTHHTA, OIpeesie-
MOT'0 IIO pe3yJibTaTaM CAavuu 53K3aMCEHA — TCOPCTUUICCKHUEC BOIIPOCHI, KOHTPOJIUPYIOIINEC TCOPECTHU-
YECKOe COJIep)KaHHWe Y4eOHOro marepuala, KOHTPOJUPYIOIIHME MPAKTHYSCKHE HaBBIKM U3 pas-
JUYHBIX BUJOB MpodeccuoHanbHol nearenbHocTu odyyaromierocs no OIIOII nanHoro Hampas-
neHus1, GopMUpyeMbIe IPU U3YUYEHUU TUCIUTIITUHBL.

6.1 ITacopT ¢oHIa OLEHOUYHBIX CPEICTB M0 JUCHUIJINHE
«IIpouecchl 1 annapaThbl MUIEBLIX MPOU3BOJACTBY

Ne Kontponupyemsie pa3aess! (TEMBbI) Kon . Ouenounoe cpeacTso
KOHTPOJINPYEMOMH
1/ JUCIIUILTAHBI HaUMEHOBaHHUE KOJI-BO
KOMIICTCHIINU
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

Bomnpocs! i1 sk3ameHa 20

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

5 | MexaHH4YecKue MPOLECCH Pedepar 2
I1K-10

Bomnpocs! 1iis sk3ameHa 15

dopma KOHTPOJIS — TeKYIIHI KOHTPOJIb, PEUTHHTOBOE TECTHpOBaHHUE, MOTylb Nel (Mak-
CUMaJIbHas peUTUHTOBas olleHKa — 20x2 6anioB), 3a4eT (MakcUMallbHas peHTUHTOBAas OLEHKA —
50 6anoB), TBopUeckuii 6amt — 10 6anos.

6.2. IlepeyeHb BONPOCOB JJI51 IK3aMEHA
Pasoen 1. Ocnosnule 3akonvt mexnonocuyeckux npoyeccos. (OINK-1, TIK-5, TTK-10)
1. YerpoiicTBo U paboTa OCHOBHBIX TUIIOB JIPOOHIIOK.
2. OcaxieHue B IIEHTPOOSIKHOM TIOJIE.
3. MamuHbl, paboTaromre mo MPUHITAITY MPOKATKH.
4. YcTpolcTBO M paboTa M1apoBOi METbHHIIBI.
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5. OTCTONHUKH NEPUOJUYECKOTO ACUCTBHUS.

6. Kimaccudukamnus cymmioxk.

7. Cura. Marepuai u criocoObl H3TOTOBIICHUS.

8. OTCTOMHUKHN HEMPEPHIBHOTO JACHCTBUSA.

9. DkcTparupoBaHne U3 TBEPIBIX T U U3 )KHUIKOCTEH. .

10. ITpon3BOAUTEIILHOCTD BAJILIIEBOM IPOOUIIKH.

11. Metoabl pa3aeneHns HEOJHOPOAHBIX CUCTEM.

12. Cymka. CriocoObl y/1ajeHus BlIard.

13. YerpoiicTBo 1 paboTa BalbIEBOM IPOOUIIKH.

14. Cycnensus. OMynbcusl, MbUIb U AbIM. FIX cocTaBHbIE YacTH.
15. Ancop6ums. Onpenenenue. Anmaparsl Jis aCOPOIHH.

Paszoen 2. I'uopomexanuuecxue npoyeccwi. (OIIK-1, ITIK-5, ITK-10)
. Mexanunueckue nporiecchl. MI3menbuenue, 1podieHue, pe3aHue.
. Tumel HacoCoB.

. Auddysus. [IBuxymias cuiia 3Toro mporecca.

. Kmaccugukamus cnoco6oB npoGiieHust.

. A6copbuus. Onpenenenne. Konctpykius abcopOeHTOB.

. [ToHsITHE HEOTHOPOIHBIX CUCTEM, HX KIacCH(DHUKAITHS.

. CTpyu *KHJIKOCTH U MX BO3JCHCTBHE HA CTEHKHU COCY/Ia.

. UTO OTHOCAT K MaCCOOOMEHHBIM ITPOIECCaM.

. MeTop1 COpTUPOBAHUS CHITYYUX MaTEPUATIOB.

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

11. TToBepXHOCTHOE HATSKEHUE, KATMISPHOCTD, BA3KOCTb.

12. Cxempbl HaIIpaBiIeHHs B3aUMOICHCTBYIOIINX TTOTOKOB.

13. Yro moHumaercs moj ciioBoM "ammapatr"?

14. OcHoBbl ruapaBiavki. OCHOBHBIE MOHATHS U OIPECIICHNUS.

15. CiocoObl OXNaXACHUS U 3aMOPAKUBAHUSI.

O©oOo~NOoO Ol WN -

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

1. Kakue nporieccbl OTHOCSATCS K TETJIOBBIM?

2. [TneBMaTH4eCcKOe TIEpeMenTnBaHue. Y CTPOHCTBO U paboTa.

3. [Ipeccyromiue (OpUKETHPOBOYHBIC) MAIIIUHEI.

4. Kakue npo1ecchl OTHOCATCS K MaCCOOOMEHHBIM?

5. Knaccugukanus annapatoB 15 epeMelIBaHusl.

6. OCHOBBI IPOIIECCOB OXJIAKICHUS U 3aMOPa’KUBAHMUSL.

7. Kakue yeTpipe Tpymnibl IpoLEeccoB paccMaTrpuBaroTces B Kypee «llporiecchl U anmaparbl
MULIEBBIX POU3BOJCTB"?

8. YcTpoiicTBO M paboTa JOMACTHBIX MEIIAIOK.

9. Tumsl TerI000MEHHBIX anmnaparoB. VX cxemsl.

10. MeTo1bI MOJICTUPOBAHHS.

11. Paznenenune HEOJHOPOAHBIX CUCTEM. MeXxaHW4YeCKHe TPOIIECCHI.

12. Bbi0op KOHCTPYKITUH TEIUIOOOMEHHBIX aIaparoB.

13. OcHOBHBIE IOJIOKEHUS HAYKH O MIpoIieccax U ammaparax.

14. Teopus ¢punbTpoBaHUS C 0Opa30BaHUEM OCAIKA.

15. Kpucrannuzamnus u pactBopeHre. OCHOBHBIE CBEJICHHSL.

16. [uxnonsl. [IpuHIAT TEHCTBHSL.

17. A6copbums. MarepuanbHblil 6anaHc abCopOIUH.

18. Marepwuansl sl H3TOTOBJICHUS ammapaToB. MeTasuibl.

19. OcaxeHue B TpaBUTAIMOHHOM T10JI€ (OTCTaAUBAHHE).

20. TyHHENbHBIC CYIIUIIKH.

17



Paszoen 4. Maccoobomennwie npoyeccer. (OIIK-1, TIK-5, TTK-10)

. OCHOBHBIE TIpaBUIIa MOJICITUPOBAHHSL.

. Kuneruka epMeHTaIIMOHHBIX TPOIIECCOB.

. lleatpobexxHoe GpminbTpoBanue. Ero MexaHusm.

. Kimaccudukanms MaccooOMEHHBIX MTPOIIECCOB 1O cIoco0y B3auMoaeicTus (as.
. CnoxHas neperonka (pexrudukanus). MHOrokyOOBBIE anmaparhl.

. Paznenenne nmo ¢popme vactu.

. Kinaccugukanus anmnapatoB it GUIBTPOBAHMUSL.

. IIponecc neperonku. IIpocras neperonxa.

. 3akOHOMEpHOCTH (QUIBTPOBaHUS Oe3 00pa30BaHMs OcaIKa.

0. MaccooOMeHHBIE TPOTIECCHI.

1. T'uapaBimyeckue MpoLecchl sl OTACICHUS KHUIKOCTH.

. Cymka. CnocoOs1 00e3BokuBanust. OO0I1ast XapaKTepUCTHKA.

13. Kpucrammu3zanus u pactBoperue. CyInHOCTh IPOIECCOB.

14. YcnoBust KpUCTaIUTM3AIMU U PACTBOPEHUSI.

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

17. Crioco6b! kpuctaiuiu3anui. OCHOBHBIC MOHITHS TEOPHH KPUCTAILTU3AIHH.
18. Coneprxanme kypca "[Iporecchl u anmaparhsl MAIIEBBIX TPOU3BOICTB".
19. 3naveHue npoiiecca CymKku. Buibl BIaKHBIX MaTepHasoB.

20. OCHOBHBIE TEOPHH PACTBOPEHHUSL.

P PO0O~NOOOTE, WN P

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

1. Ipo6nenwne. Knaccudukamus ciocoooB aApo0OIeHus.

2. OTCTOMHUKH HETIPEPHIBHOTO ICHCTBHSL.

3. Konpgeucanums. O0mue cBeaeHus.

4. Coptuposanue. [IpocenBanue, cura.

5. @unbTpoBanue. TUMBI PUIBTPOBAIBHBIX TPOLECCOB.

6. Ancopouus. OCHOBHBIE CBE/ICHHUS.

7. TpeGoBanus, npeabABIsSEMbIC K allllapaTaM M0 TEXHUKE 0€30MaCHOCTH. DProOHOMHKA.
8. MerobI pa3ieneHns HEOAHOPOIHBIX CHCTEM.

9. Knnaccudukanus cymumiox.

10. TpeGoBaHwus1, MPEIBSBIEMBIC K allliapaTam.

11. DkcnnyaTanroHHbIE TPEOOBAHUS.

12. Knaccugukaius HEOTHOPOIHBIX CUCTEM.

13. MeTo/1bI BHITIAPUBAHMS.

14. OTcTOMHMKYN MEPUOINYECKOT0, TOYHENPEPHIBHOTO AEUCTBHUS.
15. JIeHTOYHBIE CYILIMIIKH.

6.3 llIkaia oeHOYHBIX CPEACTB

YpoBHHN OCBOEHUS Or11eHOYHBIE CPEICTBA

Kpurepun onennBanus

KOMITCTCHIIUH (xoJ-BO OaJIIOB)
3HACT:
- TEXHOJOTMYECKHE IEJIH, TCOPETUUECKUE OCHOBBI U
HH)KEHEPHBIE 3a/1a4¥ OCHOBHBIX ITPOIECCOB pas3jind-
. TecroBbic 3anaHus
TpogsmyTHii HBIX MHUIIEBBIX MPOU3BOJICTB; (31-40 Gamon):

- Ha3HA4YCHHUC, obmacTn NIPpUMCHCHUH, KHaCCI/I(bI/IKaL[I/IH,

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

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

KOHOMCPHOCTH IICpexonaa OT na60paTopH51X arrapa-
TOB K ITPOMBIIINJICHHBIM;
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- OCHOBHBIC HAy4YHBIC M TEXHUYCCKHE IPOOJIEMBI U
TEHJICHIINM Pa3BUTHUS MPOIECCOB U alIapaToB MHIIE-
BBIX MTPOU3BO/ICTB;

- METOJIbI pacueTa HECTAIMOHAPHBIX M HEOOPATUMBIX
TEXHOJOTMYECKHUX TMPOIECCOB U MPOYHOCTHBIC pacue-
TBhI COOTBETCTBYIOIIIMX alapaTos.;

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

YMEeT:

- BBIOMPATh U NPOCKTUPOBATh COBPESMCHHBIC armaparhbl
W MalliHbl, B HaWOOJIBIICH CTEIEHH OTBEYAIOIIHE
0COOEHHOCTSM TEXHOJIOTHIECKOTO MPOIIecca;

- TIOJTBEPXkIATh MHKCHEPHBIMU pacueTaMH COOTBET-
CTBHE aIllapaToB YCIOBUSAM TEXHOJOTHYECKOTO TPO-
necca;

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

BJIaJIeeT:

- TEXHUYECKOW SKCILTyaTanued u 3()QPEKTUBHBIM HC-
MOJIb30BAHUEM AINAPAaTOB U MAIIVH;

- QHaM30M YCIIOBHH pPEXKHMOM pa0OThl anmapaToB
Pa3IUYHOTO HAa3HAYCHMS,

- TPOBEJICHHEM HCCIICJ0OBAaHUNA pabOThI ammapaTroB ¢
[ENBI0  ONPEJICICHUST ONTHUMANbHBIX YCIOBHH OCY-
LIECTBJICHUS MPOIIECCOB B PALIMOHAIBHON CXEME COOT-
BETCTBYIOILIETO alMapaTypHOro oopMIiIeHUsI.

bazoBrrit
(50-74 6anna)
«XOPOIIIOY

B memom ycmemHble, HO cojepKallue OTACIbHBIC
npoOeITbl 3HaHUS:

- TEXHOJIOTUYECKUX IIeJIeH, TeoOpeTHUIecKre OCHOBBI U
WH)KCHEPHBIE 3aJadll OCHOBHBIX ITPOIIECCOB pa3iivy-
HBIX TUIIEBBIX IPOU3BOJICTB;

- Ha3HaueHHe, 00JIacTh MPUMEHEHUS, KIlacCHUKAIIHS,
MPUHIMI ACUCTBHS U KPUTEPUU BEIOOPA 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 aNMapaToB MHIIe-
BBIX TIPOU3BOJICTB;

- METO/BbI pacyeTa HEeCTALHOHAPHBIX U HEOOPaTHUMBIX
TEXHOJIOTHUYECKHUX IPOIIECCOB U MPOYHOCTHBIE pacue-
TBI COOTBETCTBYIOIIIMX aMIapaTos;

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

B nenoMm ycmemnele, HO colepXallle OTAEIbHbIE
po0esbl yMEHUSI:

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

- TOJATBEPXk/IaTh WHKEHEPHBIMH pacyeTaMH COOTBET-
CTBHE ammapaTroB YCIOBHSIM TEXHOJIOTHYECKOTO IIPO-
ecca;

- KOHTPOJINPOBATh KaueCTBO MPEJOCTABISIEMbIX Opra-

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

B menom ycnemHbie, HO cojepXaiiue OTACIbHbBIC
pOoOEITBI BIIAICHUS:

- TEXHUYECKOW JSKCcIUTyaTanued u 3(pQPexTUBHBIM HC-
MOJIb30BAHUEM AIIAPaTOB U MAIIVH;

- aHAJIM30M YCJIOBUM PEXKUMOM pPa0OTHI armapaToB
Pa3TUYHOTO HA3HAUYCHHS,

MPOBEICHUEM UCCIIEIOBaHUI paboThl ammapaTroB ¢
LENbI0 OMpEACICHUS ONTUMANBHBIX YCIOBUH OCY-
LIECTBJICHUS MPOIECCOB B PALIMOHAIBHON CXEME COOT-
BETCTBYIOIIETO aNMapaTypHOro oQopMIICHUS.

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

®parMeHTapHOE 3HaHUE:

- TEXHOJIOTHMYECKHX Iejeld, TeOPETHIECKUX OCHOB U
WH)KEHEPHBIX 337]ad OCHOBHBIX MPOLIECCOB Pa3IMYHBIX
MUILEBBIX IPOU3BOJCTB;

- Ha3Ha4eHUsl, 00JacTH MPUMEHEHUS, Kilaccupukaiuy,
MPUHIMIA JACHCTBUS U KPUTEPUH BHIOOpA COBpEMEH-
HBIX alllapaToB U MallluH;

- METOJOB HCCIIEOBAaHMSA IMPOLECCOB U alIapaTos,
3aKOHOMEPHOCTH TIepexo/ia OT JJabopaTOpHbBIX armnapa-
TOB K IPOMBILUICHHBIM;

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

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

- po0JIeM 3HEPropecypcocOepeKeHnss U IKOIOrHye-
CKOM 3aLMTBI OKPY>KaloIIEel cpeibl IPH SKCIUTyaTaluu
anmapaToB U MallvH;

dparMeHTapHOE yMEHHE:

- BBIOMpATh U IPOEKTUPOBATH COBPEMEHHBIE anmnapaThl
W MalliHbl, B HaWOOJIbIICH CTENEeHH OTBEYAaIOIIHNe
0COOEHHOCTSM TEXHOJIOTUIECKOTO MPOIIecca;

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

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

@parMeHTapHOE BIAJCHUE!

- TeXHUYECKOH 3KcIuryaTauued u 3((EeKTUBHBIM HC-
MOJIb30BaHUEM aIapaToB U MAIIVH;

- QHaM30M YCIIOBHH pPEXHMOM pabOThl armapaToB
Pa3NUYHOTO HA3HAUCHHMS;

MPOBEIEHUEM HCCIeI0BaHU padoThl anmapaTroB ¢
LENBI0 ONpE/IeeHUs] ONTHMAJbHBIX YCIOBHH OCY-
LIECTBJICHUS MIPOIIECCOB B PALIMOHAIBHON CXEME COOT-
BETCTBYIOILIETO aNNapaTypHOro oopMIIeHHsI.

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

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

OTcyTCcTBHE WM TPOOENHI B 3HAHUAX

- TEXHOJOTMYECKUX IEeJIei, TEOPEeTHYECKUX OCHOB U
WHXEHEPHBIX 3a/1a4 OCHOBHBIX MPOIIECCOB Pa3INYHBIX
MUIIEBBIX TPOU3BO/ICTB;

- Ha3HA4YCHUS, 00JIaCTH NIPUMEHEHHMS, KITacCU(UKALHS,
MPUHIMI ACUCTBHUS U KPUTEPUH BEIOOPA COBPEMEHHBIX
anmnapaToB U MalluH;

TecToBble 3a1aHuA
(0-13 6amnnoB);
Pedepar (0-4 6amra)
Bomnpocsl k 3x3ameny
(0-17 6annoB)
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- METOJOB HCCIICIOBAaHHSA TMPOLIECCOB M ammapaTos,
3aKOHOMEPHOCTH TIepexo/ia OT JIa0OPaTOPHBIX ammapa-
TOB K TIPOMBIILICHHBIM;

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

- METOJIOB pacyeTa HECTAllMOHAPHBIX M HEOOpaTHUMbIX
TEXHOJIOTHYECKHX TMPOLECCOB U MPOYHOCTHBIE pacue-
TBHI COOTBETCTBYIOIIIMX alapaTos.;

- Mpo0JIeM HEPropecypcocOepPeKeHNsT U IKOJIOTHYE-
CKOM 3alUTBI OKPY>KaIOIIEH cpelibl MPH SKCILTyaTaluu
anmapaToB U MallvH;

OTcyTCTBHE WM TIPOOEITBI B YMEHHAX

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

- TOATBEPkAaTh WHKCHEPHBIMU pacdeTaMH COOTBET-
CTBHE aIllapaToB YCJOBUSM TEXHOJOTHYECKOTO TpO-
necca;

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

YacTuuHOE BIaJCHUE:

- TEXHUYECKOW SKCILTyaTanued u 3()QPEKTUBHBIM HC-
MOJIb30BAHUEM AINAPAaTOB U MAIIVH;

- QHaM30M YCIIOBHH pPEXHMOM pa0OThl anmapaToB
Pa3NUYHOTO HA3HAUCHHUS;

MPOBEICHUEM HCCIEeIOBaHUI paboThl ammapaTroB ¢
HENBI0  ONPE/ICTICHUST ONTHMATbHBIX YCIOBHH OCY-
[IECTBJICHUS MPOIIECCOB B PALIMOHAILHON CXEME COOT-
BETCTBYIOIIETO anmnaparypHOro ohopMIICHHS.

Bce KOMIIEKThI OIIEHOYHBIX CPEJCTB (KOHTPOJIbHO-U3MEPUTENbHBIX MaTepHalloB), HEOO-
XOJIUMBIX JJI OLICHKM 3HAaHUM, YMEHUM, HABBIKOB U (WJIM) ONBITA AESITEIBbHOCTH, XapaKTEepHU3y-
IOlIMe 3Tanbl (GOPMUPOBAHUS KOMIETEHIMI B Mpoliecce OCBOSHMSI AUCLUIUIMHBI (MOAYJISA) MO-
JIpOOHO Mpe/ICTaBIeHbI B TOKyMeHTe «DOH/ OLEHOYHBIX CPEJCTB AUCHUIUIMHBI (MOZYIIS)».

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE 0OecrieuyeHre JUCHUIINHbI

(MoayJin)
7.1 YueOHasi 1uTepaTypa:

1. bakun, U.A. TIponeccs! 1 anmapaTsl MUIIEBBIX TPOU3BOACTB: yuebHoe nocodue / 1. A.
bakun, B.H. UBanen. — Kemeporo :KemI'Y, 2020. — 235 ¢. — ISBN 978-5-8353-2598-6. —
Tekcr : onexkTtpoHHblt // Jlawb : anekTpoHHO-OMOnMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/156113 (mata obpamenus: 16.07.2021). — Pexxum goctyna: s aB-
TOPU3. MIOJIb30BATENEH. .

2. Bo6mukosa, T.B. Iporecchl u anmaparsl THIIEBBIX MPOU3BOICTB: YueOHOE mocodue.
2-e u3., iep. u gon. / T.B. Bobnukosa, C.H. lllneixoB u ap. — CII6.: Jlans, 2016. — 204 c.

3. I'opOaTiok B. IIporecch! u anmapatsl NHIeBbIX mpousBoacTBaM. — M: Koinoc, 1999.

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

5. JlunatoB H.H. IIpomecchl u anmapaTsl MHUIIEBBIX MPOU3BOACTB. — M.: DKOHOMHUKA,
1987.

6. Manaxos H.H., Ilnakcun FO.M., Jlapun B.A. IIpouecchl u anmaparbl OUILEBBIX MIPO-
W3BOJICTB. YueOHUK /1 By30B. 131, kommeke Opriosckoro ['TY, 2001. — 650c.
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7. Habues, @.I". [Iponecchl 1 anmapaThl TUIIEBBIX TPOU3BOJICTB: YuebHoe nocodue O.I'.
Habues, P.H. Axmanees. — CII6.: Jlans, 2016. — 208 c.

8. Beromkuna, A.I'. TIpomecch! u ammapaTsl 3aUThl OKpyxatomieit cpeast / A.I'. Beromi-
kuHa. — M.: Bricmag mkoia, 2008. — 639 c.

9. JIaGopaTopHBIif MPaKTHKYM IO MPOIIECCaM U anmnapaTaM MUMIEBBIX MPOu3BoACTB. Ilox
pen. C.M.I'peGentoka. — Jlerkast u muiieBas poMbIIUICHHOCTh, 1981

10. Mpaxtukym no gucuuiuinae «lIporeccsl M anmaparsl MUIIEBBIX MPOU3BOJACTBY. —
Muuypunck P® 2022r. — 49c.

11. Cubupsixos, I'.B. IIpoueccsl u anmapaTsl MUIIEBOH TEXHOJIOTHH: YueOHOe mocodue /
I'.B. Cubupskos, I0.A. MapteiHos. — CI16.: Jlans, 2014. — 544 c.

12. Kpartkuii Kypc (T€3UChl) JEKIHA, MaTepUaIIbl JJIs1 CAMOCTOSATEIBHON pabOThI CTY ICH-
toB (CPC), maTepuabl 1jis1 KOHTPOJIS 3HAHUH CTYIEHTOB (B T.4. TECTHI 11 DOBM).

7.2 MeToauyecKue YKa3aHusl 0 OCBOEHUIO JUCHMILTHHBI

1. BepxoBbix E.A. MeTtoauueckue yka3aHus AJIsl BHIIOJHEHUS! CAMOCTOSITENIbHOM pabOThI
no nuciuruinae «lIporecchl U anmapaTsl TUIIEBBIX MPOU3BOACTBY AJS 00YUYaOIIUXCsl HAIPaB-
nenus noAarotoBku 19.03.04 TexHOmOTHs MPOMYKIIMHA U OpraHU3anus OOMIECTBEHHOTO IMUTAHUS
npoduins TexHOIOTHS U OpTaHu3aNus CIICIUATBHBIX BUIOB TUTanus, Muaypunck — 2024.

2. BepxoBbix E.A. MeTtoanueckue yka3anust Ajsl BBIIOJIHEHHs] KypCOBOU pabOThI MO AHC-
murumHe «[Iporecchl M ammapaThl MUMICBBIX MPOU3BOACTBY JJII OOYJAIOIIMXCS HAINPaBJICHUS
noarotoBku 19.03.04 TexHOJOTHS MPOIYKIUU U OpPraHMU3AlMs OOIECTBEHHOTO MUTAHHS IPO-
¢bunst TeXHOTOTUS ¥ OpraHu3alys CICIHATBHBIX BUAOB MUTaHUs, MuaypuHck — 2024.

3. Bepxosbix E.A. Metoauueckue ykazaHus AJsl IPOBEICHUS IPAKTUUECKUX 3aHATHHA 1O
nucuuruHe «[Iporecchkl 1 anmaparsl MUAIIEBBIX MPOU3BOJICTBY JJI 00yUaIOIIMXCS HAIPABICHUS
noarotoBku 19.03.04 TexHOJOTUS MPOIYKIIMU U OpPraHU3aIMs OOIECTBEHHOTO MUTAHHS IPO-
¢t TeXHOJIOTUS ¥ OpraHU3alisl CICIHATBHBIX BUAOB MUTaHus, MuaypuHck — 2024.

7.3 UndopmannonHbie 1 HU(POBbIE TEXHOJIOTUH
(mporpamMmmHoe o0ecnieyeHue, COBpeMeHHbIe podeccuoHalbHbIE 0a3bI

JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI)

VYuebHasg aucuuIuinHa (MOAYJIb) MpelycMaTpUBaeT OCBOEHHE MH(POPMALMOHHBIX U U -
POBBIX TeXHOJOTMM. Peanu3anus muppoBbIX TEXHOJIOTUI B 00pa30BaTEeIbHOM MPOCTPAHCTBE SIB-
JsieTcs OJHOM M3 BaXKHEHUIIMX Lieield oOpa3oBaHMs, JAOLIe BO3MOXHOCTh pa3BUBaTh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJaromUXCs Kak OyAyIInX BHICOKOKBATH(DUIIMPOBAHHBIX CIIEIIHA-
JMCTOB.

[{udpoBbie TEXHOIOTHH TMPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB A((EKTUBHOTO PEIICHUS
3aJa4 Npo(ecCHOHANBHOr0, COLUAILHOTO, IMYHOCTHOTO XapaKTepa ¢ UCIOJIb30BAHUEM Pa3JIny-
HBIX BHJIOB KOMMYHHUKAIMOHHBIX TEXHOJIOTHH. OcBOoeHHE NH(POBBIX TEXHOJOTHH B paMKax
JAHHOM JMCHUIUTUHBI (MOAYJNS) OPUEHTHPOBAHO HAa CIOCOOHOCTH OE€30MacHO M HaJIEKAIIUM
00pa3oM Mmoy4arh IOCTYII, YIIPABISITh, HHTETPUPOBATh, OOMEHHUBATKLCS, OIEHUBATh U CO3/1aBaTh
UH(OPMALIMIO C MTOMOIIBIO IIM(PPOBBIX YCTPOUCTB U CETEBBIX TexHOsoruil. opmupoBanue nug-
POBOIl KOMITETEHTHOCTH TMpearoiaraeT paboTy C JaHHBIMH, BIIaJICHHE WHCTPYMEHTAMH IS
KOMMYHHKAIUH.

7.3.1 DJIeKTPOHHO-0UOJIMOTEYHASA CUCTEMBbI U 0a3blI JaAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
No 6/1 (CereBas snexkTpoHHast OMOINOTEKA)
2. baza gaHHBIX 3JeKTPOHHBIX MHPOopMannoHHbIX pecypcoB ®T'BHY ITHCXb (morosop
1o 00ecreyeHHo I0CTyMa K eKTpoHHBIM HHpopMamoHHbM pecypcam GI'BHY ITHCXB ue-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®I'BHY ITHCXEB) ot 09.04.2024 Ne 05-YT/2024)
3. DnekTpoHHas 6ubmmoTeunas cucreMa «HarmoHanpHbIN 1TMPOBOI pecypc «PyKoHT»:
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https://e.lanbook.ru/

Kosnekmuu «ba3oBbsiii MaccuB» u «Konoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIYT MO0 MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 No 1901/bI122)

4. 000 «AnexrporHoe m3natenbcTo FOPAUT» (https://urait.ru/) (oroBop Ha oKa3aHue
YCIIYT TI0 TIPEIOCTaBICHUIO TOCTyMa K oOpazoBaTenbHOM muiargopme OO0 «IneKTpOHHOE H3/aa-
teabctBo FOPAWTY ot 07.05.2024 Ne 6555)

5. Dnexkrponno-6ubaMoTeuHast cuctema «Bepranckuiiy (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIOJIb30BaHUE Tpou3BeeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanuonanwpHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o moakimoueHnn k HOb u npenocrasnennn nocrymna k oobekram HOb ot 01.08.2018
Ne 101/HDb/4712)

7. CornaiieHue 0 COTPYJAHUUYECTBE MO OKa3aHUI0 OMOIMOTEYHO-UH(POPMAIIMOHHBIX U CO-
UOKYJIBTYPHBIX YCIIYT IMOJIb30BATENISIM YHUBEPCUTETA M3 YKCIIa UHBAIUAOB MO 3pEHUI0, cllabo-
BUJSIIIIMX, WHBAIUAOB JAPYTUX KATETOPUN C OTpaHUYEHHBIM JOCTYNOM K WH(OpMALWHU, I,
UMEIOIINX TPYIHOCTH ¢ YTeHHeM IutockonedatHoro tekcta TOI'BYK «TamGoBckast oGinacTHas
yHUBepcalibHas HayuHas OuOimoreka uM. A.C. ITymkunay (https://www.tambovlib.ru) (corna-
nieHue o cotpyanuyectse oT 16.09.2021 Ne 6/H)

7.3.2 UndopmManiuoHHbIe CIPABOYHBbIE CHCTEMbI
1. CnpaBounast mpaBoBas cucteMa Koncynbrantllntoc (10roBop nocraBku, ajantainuu u
corpoBoXIeHUS dK3eMIuIsIpoB cucteM Koncynprantllmroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnexTpoHHBIN nepuoanyueckuii cnpaBouHuk «Cuctema TAPAHT» (norosop Ha ycimy-
ru 1o conpoBoxkaeHuto ot 15.01.2024 Ne 194-01/2024)

7.3.3 CoBpemeHnHble npogeccuoHa bHble 0a3bl JaHHBIX

1. ba3za maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB WH(OPMAIIMOHHO-00pa30BaTEIBHOMN MPO-
rpamMMmbl «Pocmetony (moroBop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoii sanextponnoit 6udnmoreku eLIBRARY.RU — poccuiickuii nn-
(bopMalOHHO-aHATUTUYECKUH MOpTal B 001aCTH HAyKH, TEXHOJIOTHH, MEIUIIMHBI U 00pa30Ba-
Hus - https://elibrary.ru/

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

4. OrtkpoiTeie naHHble @DenepalbHON CIyX OBl TOCYIapCTBEHHOW CTATUCTUKUA -
https://rosstat.gov.ru/opendata

5. Ilpodeccuonanpuas 6a3a qanubix. Karagor FOCTos http://gostbase.ru/.

6. IIpodeccuonanbHas 0aza nanHbix. PI'BY denepanbHblii MHCTUTYT NMPOMBIIUIEHHON
cooctBeHHoctH http://www1.fips.ru/wps/portal/IPS_Ru.

7. IlpodeccronanbHas 6a3za JaHHBIX. DJIEKTPOHHBIH (DOHI NMpaBOBON M HOPMATHBHO-
TEeXHHUYECKO# qokymeHTanuu hitp://docs.cntd.ru/

7.3.4 JInuieH3MOHHOE M CBOOOHO PACTIPOCTPAHsIEMOe MPOrPaMMHOe
o0ecrieyeHue, B TOM YHCJI€ OTEYECTBEHHOT0 MPOU3BOACTBA

Ccbuika Ha
JocTynHocTh Enunslit peectp PexBu3uthel
Ne | Hamvenosanne PazpaboTaux 10 (MUIIEH3UOHHOE, poccuiickux MOATBEPKAAIOLIETO
(npaBoobagaTess) cBOOOTHO IporpamMm JIOKYMEHTa
pacnipocrpansiemoe) | 1t 9BM u BJ] (TIpy HaIM4MM)
(Tipy HATTMYIMH)
Jorcrosor Vicrosoft Jimersus ot 04.06.2015
1 . ' . JInnen3nonHoe - Ne 65291651
Office Corporation M
Professional CPOK AEHCTBHA: OECCPOTHO
AHTHBUpYCHOE AO «JIaGoparopus https://reestr.di Cy0uIeH3HOHHBIH
2 | mporpaMMHOE Kacnepckoro» JIMieH3noHHOE gital.gov.ru/ree JIOTOBOP
obecrieueHne (Poccus) str/366574/?sp ¢ 000 «Codrekcy
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https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
http://gostbase.ru/
http://www1.fips.ru/wps/portal/IPS_Ru
http://docs.cntd.ru/

Kaspersky hrase_id=4151 ot 24.10.2023 Ne 6/4,
Endpoint Security 65 CPOK JeUCTBHS:
IUTsL OM3HEca c22.11.2023
no 22.11.2024
MoiiO¢puc Cran- i . Kontpaxt
mapTHEI - Oduc- 00O «Hogsie h.ttps'//reeStr'dl ¢ OO0 «Pybukon»
. gital.gov.ru/ree
HBIM TAKeT JUIA o0J1auHbBIe L3O HOE $tr/301631/2sp ot 24.04.2019
paboTBl C JOKY- TEXHOJIOTHI H hrase i d—2698 Ne 0364100000819000012
MEHTaMHU U TIOY- (Poccwust) y 44_ CPOK JICHCTBHUS:
Toii (myoffice.ru) 06eccpoyHO
. KonTpakt
OducHbli maker hjctps://reestr.dl ¢ 000 «CpO(bTeKC»
«P7-Odnc» gital.gov.ru/ree ot 24.10.2023
AO «P7» JIutieH3uoHHOE str/306668/?sp . P
(meckromHas Bep- hrase_id=4435 No 03641000(10823090007
cust) 041 CPOK JICHCTBUSL:
OeccpoyHO
. Kontpakt
000 "bazanpt hj{tpS://reeStr'dl ¢ 000 «é)O(bTeKC»
OnepairoHHas gital.gov.ru/ree
cucrteMa  «AJBT cobozHoe JIunensnonnoe str/303262/?sp or 24.10,2023
OBDa30BAMIEY MIPOrpaMMHOE hrase id=4 435 Ne 0364100000823000007
p obecneueHne" 615_ CPOK JIEHCTBUSL:
06eccpoyHO
IIporpammHuas
cucrteMa A 00-
Hapy>CHIA - Tek . . | JIunen3uoHHBIN HOrOBOP
CTOBBIX 3aUM- https://reestr.di
CTBOBaHUit B gital.gov.ru/ree ¢ AO «Amminiaruar
AO «AHTHIIIArUaT» ok o1 23.05.2024 Ne 8151,
y4eOHBIX M HAYY- JIuteH3nOHHOE str/303350/?sp N
(Poccus) . CPOK JEHCTBUS:
HBIX paborax hrase_id=2698
¢ 23.05.2024
«AHTHIIIATHAT 186 10 22.05.2025
BVY3» e
(https://docs.antipl
agiaus.ru)
Acrobat Reader —
MPOCMOTpP  JIOKY- Adobe Systems CBob6oHO i i
MEHTOB PDF, pacupocTpaHsieMoe
DjvU
Foxit Reader — - -
MPOCMOTP  OKY= | £ it Corporation Crobonso
MEHTOB PDF, pacupocTpaHsieMoe

DjVU

7.3.5 Pecypchbl nH()OPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn « UHTEepHeT»

1. CDTOwiki: 6a3a 3Hanwuit mo mudposoit Tpanchopmanuu https://cdto.wiki/
2. www.garant.ru - cipaBouno-npasoBas cucrema «’APAHT».
3. www.consultant.ru - cnipaBouno-mpaBoBas cuctema «Koncynaprant [Timrocy.
4. WWW.rg.ru — caiit Poccuiickoii ra3eTsl.
5. baza nmanHbIX MHQOpPMANMOHHOUN cucTeMbl «EnMHOE OKHO J0CTyma K 00pa3oBaTelb-

HBIM pecypcam» http://window.edu.ru

6. DIIeKTpOHHO-OMOMMOTEeUHas cucTeMa u3aaTenbeTa «Jlanby http://e.lanbook.com.
7. HanmonanbHeI# 11udpoBoit pecypc «PykoHT» - MeXOTpacneBasi d1eKTpoHHas OubIno-

Teka Ha 0a3ze TexHonoruu Konrekctym http://www. rucont.

8. 3J'ICKTp0HHaH oubnmoreuHast cucreMa Poccuiickoro TOCyHdapCTBECHHOI'O arpapHoro 3a-

1. LMS-mardopma Moodle
2. BupryansHas n1ocka Mupo: miro.com

3. Bupryansnas qocka SBoard https://sboard.online

OYHOTr0 YHUBepcuTeTa http://ebs.rgazu.ru.
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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/

4. BuptyanbsHas nocka Padlet: https://ru.padlet.com

5. O6naunsle cepuchl: Annekc./luck, Obmako Mail.ru

6. Cepsucsl onpocoB: Suaekc ®opmbr, MyQuiz

7. CepBucel BuaeocBszu: Suaekc Teaemoct, Webinar.ru

8. CepBuc coBMecTHOW pabOTHl Haa NpoekTamMu s Hebompmux rpynn  Trello

http://www.trello.com

7.3.7 lludpoBbie TEXHOJIOTMH, IPUMeEHsIEMbIE MPH U3YYEHHUU JUCHMILTHHBI

No ITucpoBbie TeXHONOTUH Bujsl yueOHoO# paboThI, BI)I]'[OJ'IH?ICMBIC dopmupyemble VK
C IpUMEHEHHEM U(PPOBOI TEXHOIOTHH KOMIIETEHILINU
Jlexmun NaK-1
1. | OGnayHble TEXHOJIOTHH CamocTosTenbHas paGoTa OIIK-1 VK2
NIK-1
2. | bonmpmme nannbIe CamocTosiTenpHas padora OIIK-1 VIJIK-2

8. MarepuajibHO-TeXHHUYECKOE O0ecieYeHrue JUCIUILIMHBI (MOLYJIA)
1. VueOnas aynuTopus i IPOBEIEHUS 3aHATUN JIEKIIMOHHOTO THMa (I. MUYypHHCK, yiI.

I'epacumoBa, qom Nel30, 5/26)

1. Komonku Micro (uuB. Ne 2101041811);

2. YHuBepcanbHOe noTojaouHoe Kperuienue (MHB. Ne 2101041814);

3. DkpaH ¢ snekrpornpuBoaoM (uHB. Ne 2101041810);

4. ITpoextop CT-180 C (uuB. Ne 2101041808);

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

Hab6ops! geMoHCTpalinoHHOTO 000PYAOBAHUS U Y4eOHO-HATIISTHBIX MTOCOOUH.
KomnprotepHast TexHuka noikiatodeHa K cetd «VHTepHer» m olecnieyeHa AOCTYIIOM B

OUNOC ynusepcurera.

2. YueOHast ayaAuTopus Ui NMPOBEJICHUS 3aHATUN ceMHHapcKoro tumna (r. Mu4ypuHCK,

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

1. HIka¢sr 1abopatopubie MeTasuindeckue (MHB. Ne 1101041124, 1101041125);
. [lkad nmaboparopusiit (MHB. Ne1101040683);

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

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

. @oroanektpuueckuii kogopumetp (MHB. No 1101041214);
. YerparepmoctaT YTVY-4 (unB. Ne 1101040643);

. Tutpatop (uuB. Ne 1101040688);

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

9. bans necouno-macnsHas (uHB. Ne 1101040628);

10. bans co BerpsixuBarenem (uHB. Ne 1101040629);

11. Becor 500 r (uuB. Ne 1101041154);

12. Becwt 50 T (uuB. Ne1101041155);

13. Becnl 6sicTpozeiicTByromue (MHB. Ne 1101040747);

14. T'omorenuzatop MIIB-302 (uaB. Ne 1101040619);

15. T'omorenuzarop (uuB. Ne 41013400014);

16. lexcutometp (uuB. Ne 1101041224);

17. Mewanka na6oparopHast MJI- 4 (uaB. Ne 1101040633);
18. Memanka marautHas (uaB. Ne 1101040703);

19. Mewanka marautHast MM-6 (unB. Ne 1101040631);
20. Moiika ynprpa3BykoBas YK-4 (unB. Ne 1101040639);
21. pH-metpsl (uHB. Ne 1101040699, 1101040698);

22. pH-metp H-5170 (unB. Ne 1101040636);
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23. Crepunu3zarop [1B-2a (uaB. Ne 1101041142);

24. Cton ans BecoB (uuB. Ne 1101041113);

25. Cromnbl s mpubopos (mHB. Ne 1101041109, 1101041108, 1101041101);

26. Cton ans tutpoBanust (mHB. Ne 1101041185);

27. Cromel naboparopubie 1,75m (uuB. Ne 1101041181, 1101041180, 1101041179,
1101041178, 1101041177, 1101041176,1101041175, 1101041174);

28. Cron pabounii (maB. Ne 1101040761);

29. Cymmuika BakyyMHast (uHB. Ne 1101040667);

30. Tepmocratsl (uuB. Ne 1101040690, 1101040689);

31. Tepmocrat 6monorunueckuit bT-120 (maB. Ne 1101041145).

3. [Tomerenue st caMoCTOsATENILHOW paboThI (T. MudypHHCK, yi. IHTepHaIMOHaNbHAaS,
nom Ne 101, 1/115)
1. Komnsrorep Celeron E3500 (uaB. Ne2101045275)
. Kommsrorep Celeron E3500 (uaB. Ne2101045276)
. Komnerorep Celeron E3500 (uuB. Ne2101045277)
. Kommsrorep Celeron E3500 (uaB. Ne2101045278)
. Komnerorep Celeron E3500 (uuB. No2101045279)
. Kommsrorep Celeron E3500 (uaB. Ne2101045280)
. Komnerorep Celeron E3500 (uuB. No2101045281)
8. Kommbrorep Celeron E3500 (uuB. Ne2101045274)
KomnbroTepHasi TeXHUKa MOJKIOYCHA K ceTu «MHTepHeT» U oOeclieueHa JOCTYIIOM K
OUOC ynuBepcurera.
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Pabouas nporpamma aucrumiuasl (Moayns) [Iporecchl u anmaparsl MUAMIEBBIX TPOU3BOACTB CO-
CTaBJieHA B COOTBETCTBHH C TPeOOBaHUSIMHU (eAepaTbHOTO TOCYIapCTBEHHOTO0 00pa30oBaTEIbHO-
ro CTaHaapTa BeIcuiero oOpa3oBaHUs - OakajgaBpuara IO HampasiieHHIo moarotoBku 19.03.04
TexHoMOrNsI MPOAYKIMH M OpPraHU3alys OOLIECTBEHHOTO NMUTAHUS, YTBEPKICHHOTO MPHKA30M
MunucrepcTBa HayKH M BhIciiero oopazoBanus Poccuiickoit @denepannu ot 17 aBrycra 2020 r.
Ne1047

ABTOp crapiuii mpernojaBaTelib Kapeapsl MPOAYKTOB MUTAHUs, TOBAPOBEICHUS U TEXHOJIOTHH
nepepadoTKU MPOAYKIIMH )KUBOTHOBOJICTBA, K.C.-X.H. BepxoBbix E.A.

Penienszent: noueHT kadeapbl cagoBOACTBA, OMOTEXHOJIOTUH M CEJNEKIMU CEITbCKOXO03SHCTBEH-
HBIX KYJBTYp, K.C.-X.H. Kupuna 1.b.

[Tporpamma nepepaboTaHa U JOIIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu O@I'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl TEXHOJIOTHH MPOTYKTOB MUTAHUS U TOBapOBe-
nenus, mpotokoa Ne 10 ot 13 anpens 2022 1.

[Tporpamma paccMOTpeHa Ha 3aceJaHuH y4eOHO-MeToarnueckoi komuccuu [lnogooBoiHoro uH-
ctutyra umenu M.B. Muuypuna Muuypunckoro I'AY, nporokon Ne 8 ot 18 anpens 2022 r.
[Tporpamma yTBepkaeHa Perennem YueOHO-METOINYECKOTO COBETa YHHUBEPCHUTETA, MIPOTOKOI
Ne 8 ot 21 anpens 2022 1.

[Tporpamma nepepaboTaHa u JOIIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[TporpammMa paccMoOTpeHa Ha 3acelaHuM KadeIpbl IPOJYKTOB MUTAHUS, TOBAPOBEACHUS U TEX-
HOJIOTHH TIepepadOTKH MPOYKIIMH KHUBOTHOBOACTBA, TPoToKod Ne 10 ot 9 urons 2023 .
[IporpammMa paccMoTpeHa Ha 3aceJaHUM y4yeOHO-METOAMUYECKOW KOMMCCHUM HMHCTHTYTa (QyHAa-
MEHTAJIbHBIX U MPHUKIaJHBIX arpoOuoTexHosioruii uMm. N.B. Muuypuna, nporokosn Ne 11 ot 19
utoHda 2023 r.

[Tporpamma yTtBepkaeHa Pemennem YueOHO-METOINYECKOTO COBETa YHUBEPCHUTETA, MIPOTOKOJI
Ne 10 ot 22 uronst 2023 1.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBaHusMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapbl MPOAYKTOB MUTAHUS, TOBAPOBEICHUS U TEX-
HOJIOTHH NepepadOTKU MPOTyKIIMH KUBOTHOBOACTBA, MpoTokoa Ne 10 ot 13 mas 2024 r.
[Iporpamma paccmoTpeHa Ha 3acelaHud y4eOHO-METOIUYECKOW KOMHCCHHM MHCTUTYyTa (QyHIa-
MEHTaJbHBIX U MPUKIAIHBIX arpobuorexHonoruit um. U.B. Muuypuna, nporokon Ne 10 ot 20
Mmas 2024 1.

[Tporpamma yTBepkjeHa PemeHneM Y4eOHO-METOJUUECKOTO COBETa YHUBEPCUTETA, IPOTOKOJI
Ne 09 ot 23 mas 2024 r.

OpuruHan J0OKyMeHTa XpaHUTCs Ha Kadeape MpoAyKTOB MUTAHMS, TOBAPOBEJICHUS U TEXHOJO-
UM epepabOTKH MPOTYKIUHU )KUBOTHOBOICTBA
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