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1 Hesu u 321241 OCBOCHUS IMCHUILIHUHBI (MOAYJIA)

Heap u3yveHus: IMCHUIITHHBI 3aKIIOYAIOTCS B MPUOOPETEHUN U YCBOCHUH 00Yy4JaroIu-
MUCS 3HAHUH [IPOLIECCOB MUIIEBBIX IPOU3BOCTB U AIIApaToB JUIsl UX OCYLIECTBICHUS C YUETOM
TEXHUYECKUX U SKOJOTMYECKUX ACIIEKTOB, a TAKXKE B IPAKTHYECKOM MOATOTOBKE UX K PELICHUIO
KaK KOHKPETHBIX ITPOU3BOJICTBEHHBIX 33/1a4, TaK U MEPCIEKTUBHBIX BOIIPOCOB, CBSA3aHHBIX C pa-
LMOHAIN3alKENd IPOLIECCOB U COBEPIICHCTBOBAHNUEM aIllIapaTOB MUIIEBBIX IPOU3BOCTB.

3agauM JUCHMIVIMHBI: 337aydl M3Y4YCHUs AUCLUUIUIMHBL (HOPMYIHPYIOTCS Ha OCHOBE
TpeOoBaHul K MpodhecCHOHaTbHBIM 3HAHUSIM, YMEHHSIM U HaBbIKaM, KOTOPBIMU JIOJDKHBI BIaJIETh
oOyyaromuecsi, OMpeaesiIoTCs MECTOM AMCUUIUIMHBL B y4eOHOM IIaHe, HeOOXOIMMOCTBIO HC-
MI0JIb30BAHUS €€ ITPU U3YYCHHUH CHEUAIbHBIX KYpPCOB U B JUIUIOMHOM IIPOCKTUPOBAHUHU.

3agaun TUCHMILIMHBI COCTOST B M3yYeHHH Ha 0a3e (pyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKU
U XMMHH OOIIHUX MPOLECCOB, MPOTEKAIOIINX B PA3IUYHBIX POU3BOACTBAX, U3YUEHUU COBPEMEH-
HBIX amnmnapaToB, OOLIUX METOJIOB MX pacueTa, MyTe palloHalIu3aly [IPOoLEeccoB, BbIOOpa On-
TUMAJIbHBIX KOHCTPYKIMH anmnaparoB B KOHKPETHBIX IMPOM3BOJICTBAX, B OCBEIIEHHUH OCHOBHBIX
TEXHUUYECKUX IPOOJIeM, HAyUHBIX JOCTHKEHUNM U COBPEMEHHBIX TEHJEHIMM MCIOIb30BaHuUs HO-
BbIX (DM3MUYECKUX METOJIOB 0OpabOTKH MUIIEBBIX MPOIYKTOB B TECHOW B3aMMOCBSI3U C BOIPOCa-
MU TEXHOJIOTHUH.

2 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

CornacHo yyeOHOMY IUTaHy AMcUUIUIMHA (MOIyih) «IIporeccsl u ammaparsl MHIEBBIX
IPOM3BOJCTBY OTHOCUTCA K Oioky bBl. B mimane yyeOHOro mporiecca 1Mo HarpasieHHUIO ITOATrO-
ToBKH 35.03.07 «TexHonorus npou3BOACTBa U NEpepabOTKU CEIbCKOXO3UCTBEHHOW MPOIYK-
[IUU»» YacT, HOpMHUPYEMOIl yuacCTHUKaMH 00pa3oBaTenbHbIX oTHOIIeHH (B1.B.15)

N3yuenne mucuumiunel (Moxayns) «IIpoiecchl v anmaparsl NUIIEBBIX TPOU3BOJCTBY» OCHO-
BBIBAETCS HA 3HAHUSX, YMEHMSIX M HaBbIKaX TaKUX JAUCHUIUINH, Kak «Dusuka», « THpopMaTukay,
«Opranuzanus Npou3BOACTBa U npeAnpuHuMaTenbetso B AIIK.

3HaHUs, YMEHMs U HaBbIKH, (OpMUpYEMBIE B MPOLECCE OCBOSHUS JUCLUILIUHBI (MOTYJIs)
((HpOIIGCCI)I W anraparsl MUIICBBIX IMTPOU3BOACTB» BSaI/IMOI[eﬁCTBYIOT CO 3HAHUAMHU, YMCHUAMU
U HaBBbIKAMH, MOJYYEHHBIMU B MPOLIECCe U3YUCHMs AUCLUIUIUH (Moaynel): «MexaHuzauus u
aBTOMaTu3anusa TCXHOJIOTMYCCKHUX MPOUECCOB PACTCHUCBOJACTBA U KMBOTHOBOJCTBA)», «TexHo-
JIOTHsI XpaHeHUs U nepepaboTKH MPOAYKIIMH PAaCTEHHEBOACTBaY, «T€XHOIOTUS XpaHEHUs U TIe-
pepabOTKU MPOIYKIUMHU )KUBOTHOBOJCTBa», «/IHHOBAaIIMOHHBIE TEXHOJIOIMH XpAaHEHUS U Iepepa-
60TKH 3epHa», «CoopyxkeHHe U 000pyAOBaHHE JUIsl XpaHEHUS MPOAYKLUH PACTEHUEBOJACTBA U
JKHUBOTHOBOACTBA), «TexXHOXUMHYECKIH KOHTPOJIb CETBbCKOXO03IHMCTBEHHOTO CBIPpbA U IIPOAYKTOB
nepepaboTkny, «IIporpeccuBHbIE TEXHOJIOTUU XPAaHEHHSI IIJI0Z0B M OBOLIEHY.

3 [InanupyemMble pe3yJbTaThl 00yUeHHs 0 JUCHUILINHE (MOAYJII0), COOTHE-
CEHHbIE C IVIAHMPYEMBIMH Pe3yJbTaTaAMH 0CBOCHHUSI 00pa30BaTeIbHOM MPO-
rpaMmbl

B pesynbTaTte nzydeHus JUCHUILTMHBI OOYUYaIOUIUICS TOMKEH OCBOUTH TPYAOBble (DyHK-
LUU:

Opranu3zanys Ipou3BOACTBa MpoayKIuKu pactenueBoicTsa (13.017 Arponom (yTB. npu-
ka30M MuHTpyaa u connansHoi 3amutel PO ot 20.09.2021. Ne 6441 (B/6)

TPYZIOBBIE IEUCTBUSA:

VYnpasieHue peanusanueil TeXHOJIOrMYECKOro Ipolecca MPorU3BOICTBA MPOAYKLIUU pac-
teHueBoicTBa (B /02.6)



OnepatuBHOE yNpaBiIeHUE MPOU3BOACTBOM IPOIYKTOB MUTAHUS U3 PACTUTEIBHOIO ChI-
pbs HAa aBTOMATH3WPOBAHHBIX TEXHOJIOTHYECKUX JUHUAX (22.002 CrienuaaucT mo TEXHOJIOTHH
IPOJYKTOB MUTAHUSI U3 PACTUTEIBHOTO ChIpbst (D/6)

TPYJIOBBIE I€UCTBUS:

Opranuzanys BeJleHUs1 TEXHOJIOTMYECKOr o Mpoliecca B paMKax MPUHATON B OpraHU3aluu
TEXHOJIOTHH MPOU3BOICTBA IPOAYKTOB MUTAHUS U3 PACTUTENBbHOTO chipbs (D / 01.6)

VYnpaiieHue peanusanueil TEXHOJIOTHYECKOro Mpolecca MPOU3BOACTBA IPOAYKIIMM pac-
teHueBojicTBa (B/02.6)

OcBoeHHE TUCIUIUIMHBI (MOJTYJISI) HAIPaBIeHO HAa (POPMUPOBAHUE KOMITETEHITHI:

[IK-3. CriocobeH moab30BaThCS ANEKTPOHHBIMU HH(OPMALIMOHHBIMU pecypcamMu IMpu
pa3paboTKe CUCTEMBI MEPONIPUATUI 110 IPOU3BOJICTBY CEIbCKOX03A1CTBEHHON MPOAYKIIUU C CO-

OrofeHueM TpeOOBaHM 3aKOHOAaTeNbcTBa PO

[TIK-6. CriocoOeH mpUMEHATh METOMABI MOA0O0pa, TUTAHBI Pa3MEIICHUs U IKCILTyaTaluu
000py1I0BaHUS MPH TPOU3BOACTBE MPOTYKTOB MUTAHUS KUBOTHOTO ITPOUCXOXKICHUS

Kon 1 nanme-

Kpurepuu onileHHBaHUs Pe3yNbTaTOB 00y4YeHUs

Kon u Haume- HOBAaHHE WH- Husnit (IL?-
HOBAHUE KOM- JIUKaTopa J10- FIOpOTOBBIH, . o o
T CTHKCHMSL KOMIIETECHLIUS IToporossrii Ba3zoBbrit [IponBuHyTHII
KoMIeTeHImit | chopmupo-
BaHa)
[IK-3 - Cmo- | UK-1ik3— He npumens- | Yzaosnerso- Xopoio OtnruHO
cobeH nonb30- | Ilpumensier B | et B cBOeH PHUTEIBHO NPUMEHSIET B | IPUMEHSET B
BaTbCS DJICK- CBOEH IIPO- npodeccuo- | MPUMEHSET B | CBOEH IIPO- CBOEH IIPO-
TPOHHBIMHU (eccuoHanb- | HaNBHOI jies- | CBOEH IPo- (beccuonanb- | peccuonanb-
nH(popManu- HOWH Hes- TEJBLHOCTH (beccuoHamb- | HOM AeATENb- | HOM JAESTENb-
OHHBIMH pe- TEIbHOCTH 3HAHUA 3aKO- | HOW JEATENIb- | HOCTH 3HAHUS | HOCTH 3HAHUS
CypcamHu IIpu 3HaHMS 3aKO- | HOoAaTelabcTBa | HOCTH 3HAHUS | 3aKOHO/JA- 3aKOHOJa-
pa3paboTke HOJATEb- PO 3aKOHO/Ia- tenscTBa PO | TenscTBa PO
CUCTEMBI Me- ctBa PO tenscTBa PO
ponpustiii no | UK-2x-3 — He ocy- YactruuHo Xopoio OT1nnuHO
npou3BoACTBY | OcyriecTs- HIECTBIISIET OCYIIECTBJISA- | OCYIIECTBISA- | OCYILECTBIIS-
CENBbCKOXO- JI€T ITOUCK MTOMCK HE0O- | €T IIOMCK He- | €T IIOMCK He- | €T IIOUCK He-
3AMCTBEHHON Heo0X0Iu- XOIMMOM MH- | 00X0oIuMoOi 00xX0IMMOM 00xX0IMMOM
HOPOXYKLUH ¢ | Mot uHpOp- | hopmanuu ¢ | uHGopMauu | MHGopMaLuK | HHGopMaLUu
COOJIIOZICHMEM | MAIlMM C UC- | UCIIOJIb30Ba- | C MCIOJbB30- C UCIOJIB30- C MCIOJIB30-
TpeOoBaHUI MI0JIb30BAHU- | HUEM DJIEK- BAHMEM DJIEK- | BAHUEM JJIEK- | BAHUEM DJICK-
3aKOHO/1A- €M DJIEK- TPOHHO- TPOHHO- TPOHHO- TPOHHO-
tenbeTBa PO | TpoHHO- uHdopmanu- | uHPopManu- | uHbopManu- | MH(pOpPMALU-
uHpopmMalu- | OHHBIX pe- OHHBIX pe- OHHBIX pe- OHHBIX pe-
OHHBIX pe- CypcoB CypcoB CypcoB CypcoB
CypcoB
NK-3ix-3 — He nonumaer | Y nosnerso- Xopomo no- | OTiM4HO 1o-
[Tonnmaer OCHOBHBIE PHUTENBHO MO- | HUMAET OC- HHMAaeT OC-
OCHOBHBIE aCIIEeKTHI pa3- | HUMAET OC- HOBHBIE ac- HOBHBIE ac-
acCreKThl pa3- | pabOTKU CH- | HOBHbIE ac- IIEKTHI pa3pa- | MEKTHI pa3pa-
paboOTKH CU- | CTEM Mepo- HEKTHI pa3pa- | OOTKH CUCTEM | OOTKU CHCTEM
CTEM MEpO- MPUATUHI 1O OOTKU CUCTEM | MEPONPUATUN | MEPOTIPUATUI
IPUATUN II0 | TIPOU3BOJ- MEPOIIPUATHH | 110 IPOU3BOA- | IO IPOU3BOJI-
MIPOU3BO/I- CTBY CEJlb- 10 TIPOU3BOJI- | CTBY CElb- CTBY CEJlb-
CTBY C€Ilb- CKOXO3sM- CTBY C€Jlb- CKOXO351H- CKOXO351H-
CKOXO034M- CTBEHHOU CKOXO351- CTBEHHOU CTBCHHOU
CTBEHHOU HPOAYKIUH CTBEHHOMU NPOAYKLIUHU NPOAYKIUH
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MPOIYKIINH MPOIYKIINH
[TK-6 - Cmo- HK-1 nke — He criocoben | Yactuuno Xoporo cro- | OTJIMYHO CTo-
cobeHn ynpaB- | OcymiecTs- OCYILIECTB- croco0eH co0eH ocCy- co0eH ocy-
JISATh Kayve- JIS€T KOH- JSATh KOH- OCYIIIECTB- HIECTBISATH LIECTBIIATh
CTBOM, 0e3- TPOJIb Kade- | TPOJIb Kaye- JSATh KOH- KOHTPOJIb Ka- | KOHTPOJIb Ka-
OMAacHOCTBIO U | CTBA ChIPbs, | CTBA CHIPHA, TPOJIb Kaue- YECTBA ChI- YECTBA Chl-
npociexusa- | monydadbpu- | nmoiaydabpu- | CTBA ChIPbs, pbs, IOJTY- pbs, IOITY-
€MOCTBIO MIPO- | KaTOB U TO- KaToB U roTO- | nosnydadpu- | ¢pabpukatoB | pabpukaToB
U3BOJCTBA TOBOM MpoO- BOU MPOJYK- KaTOB U I'OTO- | U TOTOBOU U TOTOBOU
MPOJIYKTOB IOYKIAH TIPA | LIAK IIPH BOU NPOAYK- | IPOAYKIIHH MIPOAYKLIUH
MUTaHUS U3 MIPOM3BO/I- MIPOU3BO/I- 11U TIPU [pU TIPOU3- MIPU TIPOU3-
PaCTUTENBHO- | CTBE HPOIYK- | CTBE IIPOJLYK- | IPOU3BOACTBE | BOACTBE MPO- | BOACTBE IPO-
r'O CBIPbS HA TOB Ha aBTO- | TOB HAa aBTO- | IPOJYKTOB HA | TyKTOB Ha JyKTOB Ha
aBTOMAaTHU3H- MaTU3UPO- MaTU3UpO- aBTOMATU3M- | aBTOMAaTU3H- | aBTOMAaTHU3U-
POBaHHBIX BAHHBIX T€X- | BAHHBIX T€X- | POBAHHBIX POBaHHBIX POBaHHBIX
TEXHOJIOTHYE- | HOJIOTHYe- HOJIOTHYe- TEXHOJIOTH- TEXHOJIOTH- TEXHOJIOTHU-

CKHUX JIMHUAX

CKHUX JIMHHUAX

CKUX JIMHUAX

YECKHUX JIMHU-
20.¢

YCCKUX JIMHU-
X

YECKHUX JIMHU-
X

UK-2 rk-6— He criocoben | YaoBnerso- Xoporio cno- | OTnuyHO cro-
Brnageer BJIaJIETh MIPO- | PUTEIBHO coOeH Bia- coOeH BJIa-
npodeccuno- | heccroHanb- | COcOOeH netb mpodec- | neth npodec-
HaJbHBIMU HBIMHU KOM- BJIAJICTh IIPO- | CUOHAJIbHBI- | CHOHAJIbHBI-
KOMIIBIOTEP- | IBIOTEPHBIMU (eccuoHanb- | Mu KOMIBIO- | MU KOMIIBIO-
HBIMU U Te- U TEJIEKOM- HBIMH KOM- TEPHBIMU U TEPHBIMU U
JIEKOMMYHHU- | MyHHUKaIlH- NBIOTEPHBIMU | TEJIEKOMMY- | TEJIEKOMMY-
KaIl[HOHHBIMH | OHHBIMU T€X- | Y TEICKOM- HUKalMOH- HUKALINOH-
TEXHOJIOTHS- | HOJIOTHSIMU B | MYHHMKaIU- HBIMH T€XHO- | HBIMHM TE€XHO-
MU B IIpO- npodeccuo- OHHBIMU T€X- | JJOTUSMH B JIOTUSIMH B
(deccroHa b- | HAJIBHBIX HOJIOTUSIMU B | mpodeccro- npodeccuo-
HBIX OPUHTH- | OPHUHTUPO- npodeccuo- HaJbHBIX HaJIbHBIX
POBaHHBIX BaHHBIX UH- HaJIbHBIX OPUHTHUPO- OpPUHTHUPO-
uHpopMmarm- | GopManUoH- | OPUHTHPO- BaHHBIX UH- BAHHBIX UH-
OHHBIX CH- HBIX CHCTC- BAHHBIX WH- ¢dbopmannon- | popMalnoH-
CTeMax mpo- | Max IPOU3- popmanmon- | HeIX cucre- HBIX CUCTE-
HM3BO/JICTBA BOJICTBA NpoO- | HBIX CHUCTC- Max Ipous- Max Mpou3-
IIPOJYKTOB JyKTOB MIUTa- | Max IIPOM3- BOJICTBA IIPO- | BOJACTBA IIPO-
MATaHUS Ha HHUS Ha aBTO- | BOACTBA IPO- | NyKTOB IIMTa- | AYKTOB IIMTa-
aBTOMATHU3H- | MAaTU3UPO- AYKTOB IIMTA- | HUS HA aBTO- HHA Ha aBTO-
POBaHHBIX BaHHBIX T€X- | HUA HA aBTO- | MaTU3UPO- MaTH3UPO-
TEXHOJIOTHU- HOJIOTHYe- MaTH3UPO- BAaHHBIX T€X- | BaHHBIX TEX-
YeCKUX JIu- CKUX JINHUSX | BaHHBIX T€X- | HOJOTHYe- HOJIOTHYE-
HUSIX HOJIOIM4C- CKHX JIMHHUAX | CKUX JMHHIX
CKUX JIMHUSAX
HK-3 nk-6— | He ocy- YactuuHo Xopomro OrnmaHO
Ocymects- HIECTBIISET OCYIIECTBIISA- | OCYILECTBIIA- | OCYIIECTBIIS-
JS€T TEXHO- | TEXHOJIOTH- €T TEXHOJIO- €T TEXHOJIO- €T TEXHOJIO-
JIOTUYECKOE | YECKOE TUYECKOE TUYECKOE THYECKOE
yIpaBJICHUE | yIpaBlicHHE | YIPaBICHUE | YyIPABIECHUE | YIPAaBJICHHE
obopymoBa- | obopympoBa- obopymoBa- obopynoBa- obopyoBa-
HHUEM, CUCTe- | HUEM, CUCTe- | HUEM, CUCTE- | HUEM, CUCTE- | HHEM, CUCTE-
Mamu 0es3- MamH 6e3- MamHu 6e3- Mamu 0e3- Mamu 6e3-
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OITACHOCTH M | OITACHOCTU M | OIIACHOCTH M | OIACHOCTH U | OIMACHOCTH U
aBTOMATHUKOM | aBTOMATHKOM | aBTOMAaTHUKON | aBTOMAaTHMKOW | aBTOMAaTHUKOM
MpHU NPOU3- MIpHU MIPOU3- MIpU MPOU3- IIpHU TIPOU3- MpHY IPOU3-
BOJICTBE IIPO- | BOJCTBE IPO- | BOACTBE MPO- | BOACTBE MPO- | BOJACTBE IIPO-
JTYKTOB IH- JIYKTOB MUTa- | AYKTOB MHUTa- | AYKTOB IUTa- | IYKTOB IUTa-
TaHUs U3 HUSI U3 pac- HUSI U3 pac- HHS U3 pac- HHUS U3 pac-
pacTUTelb- THTEJIHLHOTO THTEJIHLHOTO TUTEIILHOTO THTEIHLHOTO
HOTO ChIPbsI ChIPbSl HA aB- | ChIPbSl HA aB- | CBIPbS HA aB- | CHIPbS HA aB-
Ha aBTOMAaTH- | TOMAaTU3UPO- | TOMATU3UPO- | TOMATU3UPO- | TOMATHU3IUPO-
3UPOBAaHHBIX | BAHHBIX TEX- | BaHHBIX T€X- | BAaHHBIX TE€X- | BaHHBIX TE€X-
TEXHOJIOTH- HOJIOTHYEe- HOJIOTHYE- HOJIOTHYE- HOJIOTHYE-
YeCKHuX JIHu- CKHUX JIMHUAX | CKUX JUHUSAX | CKHX JHUHHAX | CKUX JIMHUSIX
HUSIX

B pe3ynbrare u3ydeHus AUCHUILIMHBI 00yYarOIUICs TOJDKEH:

3HaMb:

— TEXHOJIOTUYECKUE LIEJIH, TEOPETUUECKHE OCHOBBI U MH)KEHEpPHBIE 33[aul OCHOB-
HBIX IPOLIECCOB PA3IMYHBIX MUILEBHIX IPOU3BOJICTB;

— Ha3HaueHue, 00JacTb NMPUMEHEHUs, Kilaccu(uKanus, IPUHIUI JEHCTBUS U KpU-
TEpUHU BBIOOPA COBPEMEHHBIX alllapaToB M MAIlIWH;

— METO/bl HUCCIIEZIOBAHUS IMPOLECCOB U alaparoB, 3aKOHOMEPHOCTU Iepexona OT
71a00paTOPHBIX aNlapaToB K MPOMBIIIIEHHBIM;

— OCHOBHbBIE HayUHbI€ U TEXHUUECKHUE IPOOJIEMBI U TEHACHIIUN Pa3BUTHUS IPOLIECCOB
U aImnaparoB MUIIEBbIX POU3BOJICTB;

— METO/Ibl pacyeTa HECTAlMOHAPHBIX U HEOOPATUMBIX TEXHOJIOTMUYECKUX MPOIIECCOB
Y TIPOYHOCTHBIE PacYeThl COOTBETCTBYIOIUX aIIapaToB;

— po0OJIEMbI PHEPrOPECYPCOCOEPEKEHUS U IKOJOTHUECKON 3alUThl OKpYKaroIen
Cpe.ipl ITPH IKCIUTyaTalluy annapaTroB U MAllUH;

ymembv

— BBIOMPATh U MPOEKTUPOBATh COBPEMEHHBIE annapaTsl U MallUHbI, B HAMOOJbILEH
CTEMEHH OTBEYAIOINE OCOOCHHOCTSIM TEXHOJIOTUYECKOTO MTPOLIECCa;

— MOATBEP)KJIaTh MHKEHEPHBIMH pacdyeTaMy COOTBETCTBUE allllapaTOB YCIOBUSAM
TEXHOJIOTUYECKOr0 MPOLECCca;

gnademn:

- o0ecrieunBaTh TEXHUUECKYIO SKCIUTyaTaluio U 3(p(HEeKTUBHOE UCIOIb30BaHUE all-
11apaToB U MallluH;

— AQHAJIM3UPOBATH YCIOBHSI U PETYIUPOBATH PEXKHUM padOThI anmapaToB pa3InIHOrO
Ha3HA4YCHUS;

— MIPOBOAMTDH HUCCIIEIOBAaHUS PaOOTHI almapaToB C IENbI0 ONMpPEAeIeHHUs ONTUMAb-
HBIX YCJIOBMM OCYIIECTBJIEHHS NPOLIECCOB B PALlMOHAIIBHON CXEME COOTBETCTBYIOLIETO ammnapa-
TYpHOTO 0(hOpMIIEHUSI.

3.1 Marpuua cooTHeceHHsI TeM/pPa3/iesioB Y4eOHOM JUCUMILIMHBI popmMupye-
MBIX B HUX KOMIIeTEeHIUil

Kommnerenuuun Oo11iee

Temer, KOJMYECTBO
pa3aemnsl TUCITATITIHBI I1K-3 [1IK-6 o
KOMIIETEHIIUI




OCHOBHBIE 3aKOHBI TEXHOJIOTHYECKUX MPOIECCOB.
I'mppomexannyeckue Nporeccsl

TeroBbie MPOIECCHI

MaccooOMeHHBIE TPOLECCHI

MexaHnnueckue npouecchl
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4 CTpyKTypa u coaep;KaHue IMCUUIIIMHBI (MOTYJIA)

OO6miast Tpy1I0€MKOCTh JUCIUIIIMHBI COCTABIISIET 2 3a4CTHBIC SAMHUIBI WK 72 aKaJIeMH-
YEeCKHUX Yaca.

4.1 O6beM IMCUMILIMHBI M BUABI Y4eOHOI padoThI

Ounas popma 3aounas dop-
Bun 3ansTwit oOyueHus Ma 00y4YeHUs
4 cemectp 3 Kypc
OO0mas Tpy10eMKOCTh AUCIUTUIAHBI 72 72
KonraktHas paborta ¢ o0yyaromumcst 32 10
AyJIUTOpHBIE 3aHSITHUS, B T.4U. 32 10
JIEKIIAHA 16 2
MPaKTHYECKUE 3aHATH 16 8
CamocrosiTenbHas padoTa, B T.4. 40 58
[IpopaboTka ydeOHOTO Marepuaia IO JUCIHIUINHE (KOH- 10 14
CIIEKTOB JICKIMH, y4eOHHKOB, MaTepHalioB CETEBHIX Pecyp-
COB)
[loaroroBka K MpakTUYECKUM 3aHATHSAM, KOJIJIOKBHyMam, 10 16
3ammuTe pedepara
BrimonHeHne WHANBHUTyaTbHBIX 3a1aHUI 10 16
[loaroroBka K MOIYIHHOMY KOMIBIOTEPHOMY TECTHPOBa- 10 12
HUIO (BBITIOJIHEHHE TPEHUPOBOYHBIX TECTOB), C1a4e 3a4eTa U
JK3aMeHa
KonTpons - 4
But uToroBoro KOHTpOIIs 3a4eT 3a4eT
4.2 Jlekuuun
O0BeMm B akaj. yacax
No Paznen qucruruiiHbB! (MOITYIIS), 10 OYHOM 10 3304- dopmupyembie
h TEMBI JIEKITUHA U HX COJIepKaHNe dopme HO#t hopme KOMITETEHIINH
oOyueHusi | obydeHus
OcCHOBHBIE 3aKOHBI TEXHOJIOTHYECKUX MpoLec-
1 pott 2 05 TK-4, [TK-5
coB. MoiennpoBaHue MPOIECCOB U alllaparoB.
Mexanunueckue nporecchl. Mi3menpuenue.
2 | Knaccel u crenens uamensueHus. Coptupona- 2 0,5 [1K-4, TIK-5
Hue. [lepememmusanue. [IpeccoBanue.
T'mapomexannyeckue nNpoLeccsl.
3 | P POt 4 0,5 MK-4, TIK-5
Paznenenne HEOAHOPOIHBIX CUCTEM.
OunbsTpoBaHue ¢ 00pa3zoBaHueM U 0e3 00pazo-
4 P P P 2 - TK-4, TTK-5
BaHMs ocajka. Proramus.
5 | TennooOMeHHbIE MPOLECCH U ANIapaThl 2 - [1K-4, I1K-5
6 | Cymxka. CymHOCTb IIpOIecca U €ro Ha3HaYCHHE., 2 - I1K-4, ITIK-5




7 MaccoobmeHnHble nponecchl. [Iponeccst skc- 2 05 TIK-4, [TK-5
TPAKIMH, IEPETOHKU U PEKTU(HKALIIH.
HUroro 16 2
4.3 JIabopaTopHbIe Ppad0ThI yueGHbIM IUTAHOM HE MPETYCMOTPEHBI
4.4 IlpakT4yeckne 3aHATUSA
OO0beM B akaj. gacax
Ne HanMeHOBAHME 3AHSTHS 1o o4yHOH | 1o 3a04HOi | DopmupyeMmbie
bopme bopme KOMITIETEHIINU
o0y4eHusi | oOydeHus
Ompenenenne CKOPOCTH CTECHEHHOTO OCaXKICHHS
1 | mapooOpa3HpIX 4YacTuil. PacueT mpow3BoAHTENH- 2 1 [1K-4, TIK-5
HOCTH Y TUIOLIA TN OCAXICHHSI OTCTOWHHIKA
O3HakOMJICHHE C KOHCTpyKIuei Oypara. Pacuer
p | MACTOTBI BPALICHNUS, MPOM3BOIUTENLHOCTH 1 11O- 5 1 T1K-4, TIK-5
TpebnsiemMoli OypaTOM MOIIHOCTH TO 33/JaHHBIM
BCJIMYHMHAM
3 | MccnenoBanre MOJIOTKOBOH IPOOHIIKH 2 1 [1K-4, T1K-5
4 | UccnepoBaHue mapoBOH METHHHUIIEI 2 1 I1K-4, I1K-5
5 | TexHonormueckuit pacder NEeHTPUPYT 2 1 I1K-4, I1K-5
6 | MccaenoBaHne UKIIOHA 2 1 I1K-4, TIK-5
7 | Pacuer GarapeliHOr0 IIMKJIOHA 2 1 [1K-4, TIK-5
UccnenoBanne OapabanHo# cymmiku. Omnpenene-
8 | Hme pasmepoB OapabaHa W MOIHOCTH, HA €Tr0 2 1 [1K-4, TIK-5
BpAallCHUE B Ta30BOM CYIINIIKE
Hroro 16 8
4.5 CamocrosiTe;ibHAsi paboTa 00yUYalOIIMXCS
Pasnen OObeM B akajl. 4acoB
P — Bux CP o hopmam o0yUyeHHUs
HBI OYHas 3a04Has
Paznen 1 [TpopaboTka y4ebHOTO MaTepuaia Mo JUCIUTUINHE (KOHCIIEK- 2 4
TOB JICKIMH, YUeOHHKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
[ToaroroBka K MPakTHYECKUM 3aHATHSIM, KOJUIOKBHyMaM, 3a- 2 4
nuTe pedepara
BrimonHeHne MHINBUIYATBHBIX 3aaHUI 2 2
[ToaroToBka K MOAYJIBHOMY KOMITBIOTEPHOMY TECTHPOBAHUIO 2 2
(BBITIOJTHEHNE TPEHUPOBOYHBIX TECTOB), Cade 3avyeTa U JK3a-
MeHa
Paznen 2 [IpopaboTka y4ebHOTO MaTepuaia Imo JUCITUIUIHHE (KOHCIIEK- 4 4
TOB JICKIMH, YUeOHHKOB, MAaTEPUAJIOB CETEBBIX PECYPCOB)
[ToaroToBka K MPakTHYECKUM 3aHATHSIM, KOJUIOKBUyMaM, 3a- 2 2
nuTe pedepara
BrimonHeHne MHINBUAYATBHBIX 3aJaHUI 2 2
[ToaroToBka K MOAYJIBHOMY KOMIIBIOTEPHOMY TECTHPOBAHUIO 2 2
(BBINOJTHEHNE TPEHUPOBOYHBIX TECTOB), Cadye 3auyeTa M JK3a-
MeHa
Pasnen 3. | IloaroToBka K MpakTHYECKUM 3aHATHAM, KOJUIOKBHYMaM, 3a- 2 2
mure pedepara




BrinmosHeHHe WHAMBHUTYaTbHBIX 3aIaHUH 2 4
IMoaroroBka kK MOAYJIFHOMY KOMITBIOTEPHOMY TECTHPOBAHHIO 2 4
(BBITIOJTHEHUE TPEHUPOBOYHBIX TECTOB), ClAaye 3a4eTa M JK3a-
MEHa

Paznen 4. | [IpopaboTka yueOHOrOo MaTepuasia O AUCHUIUINHE (KOHCIICK- 4 4
TOB JIEKIINH, YIeOHUKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
IMoaroToBka K MPaKTHUYECKUM 3aHATHSM, KOJUIOKBHyMam, 3a- 4
re pedepara
BrinosHeHHe WHAMBHUTYaTBHBIX 3aIaHUHT 2 4
IMoaroToBka Kk MOAYILHOMY KOMITBIOTEPHOMY TECTHPOBAHHUIO 2 2
(BBITIOJTHEHUE TPEHUPOBOYHBIX TECTOB), ClAaye 3a4eTa M JK3a-
MEHa

Paznen 5 [IpopaboTka y4eOHOr0o MaTepuaia Mo AUCHUIUINHE (KOHCIICK- 4 2
TOB JIEKIINH, YIeOHUKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
IMoaroToBka K MPaKTHUYSCKUM 3aHATHSIM, KOJUIOKBHyMam, 3a- 4
re pedepara
Brinonnenne MHIUBUIYAIBHBIX 3aJaHUI 2 4
IMoaroroBka Kk MOAYILHOMY KOMITBIOTEPHOMY TECTHPOBAHHUIO 2 2
(BBITIOJIHEHUE TPEHUPOBOYHBIX TECTOB), CAaYe 3a4eTa M JK3a-
MeHa

Hroro 40 58

IlepeyeHb MeTOANYECKHUX YKA3AHUH 10 OCBOCHHI0 AMCHMILUINHBI (MOLYJIs1):

1. AxkcenoBckuii A.B. Ilpaktukym no aucuurimue «IIporeccsl n anmaparsl MUIIEBBIX
IPOM3BOJICTBY JUIsl HarpaBieHus: noArotoBk 35.03.07 TexHonorust mpou3BOACTBa U EpepadOTKH
CEJIbCKOXO03HUCTBEHHOM mpoaykuuu. — Muuypunck, M3n-so Muuypunckuii 'AY, 2024.

2. AxcenoBckuil A.B. Metoauueckue yka3zaHus JUIsl CaMOCTOATENbHOM paboThI 1O Auc-
nuruHe «[Ipomeccsl W anmapaTel NMUIIEBBIX IMPOU3BOACTBY» JJI HAIIPABICHUS IMOATOTOBKHU
35.03.07 TexHonorust MPOU3BOJACTBA U MEpepabOTKH CEIbCKOXO3SIMCTBEHHONM HPOAYKIHH. —
Muuypunck, 1M31-so Muuypunckuii 'AY, 2024.

4.6 BpinoJiIHeHUEe KOHTPOJIbHOM PadoThI 00y4al0IIMMUCH 32049HOM (popMBbI

Kontponbnas pabora o gucruruinHe «I[Ipoiieccsl U anmaparsl MUIIEBBIX MPOU3BOJICTBY
— 9TO CaMOCTOsATEeIbHAsl TBOpUECKasl eATENbHOCTh. PaboTa M0oKHA OTpakaTh TEOPETHUECKUE
Y TIPaKTUYECKHUE 3HAHUS, TIOJIYYCHHBIC TIPU U3YYCHUH Kypca.

[{enun KOHTPOIBLHOU PAOOTHI 3aKITFOYAIOTCS B CIICIYIONIEM:

1) 3akperuieHne maTepuasna, MOJTYYEHHOTO Ha JIKIUAX U MPAKTHYECKUX 3aHATHSAX IO
HA3BaHHOMW TUCIUILIMHE, JEMOHCTPALIUS OBIIAJICHUS €€ MOHSATUIHBIM ammapaToM, 3HaHHs ee Oc-
HOBHBIX KOHIIEITYaJIbHBIX MPEACTABICHUI;

2) packpsITHe OAHON U3 MPOOIEM TUCIUILUIMHEI O0siee TI1y0OKo | JeTaabHO, YeM el ye-
JISIeTCSI BHUMAHUS B 0011IeM y9eOHOM KYpCE;

3) AeMOHCTpalvs B CBSA3HM C OTUM 3HAHUH MO JaHHOU MpoOieMe, MONMYyYeHHBIX U3 Hayd-
HBIX HCTOYHUKOB, YMEHHE paboTaTh C HAYYHOU JTUTEPATyPOH;

4) neMOHCTpalus YMEHHS YETKO U SICHO M3J1araTh MaTepuall B TUCbMEHHOM BH/IE.

OO6mwme TpeboBanus K 0HOPMIICHHIO KOHTPOJIbHON PabOTHI:

TexcT KOHTPOIBHOM PadOTHI MPEACTABISAETCS HAa CTAaHAAPTHBIX JTUCTax Oymaru gopmata
A 4, gyucno ctpanut 20 cTpaHUIl MAIIMHOIIMUCHOTO TeKCTa. Bece cTpanuiibl (kKpoMe TUTYIIHHOTO U
COJIepKaHusl) JOJDKHBI OBITH MPOHYMEPOBAHBI, B KOHIIE pa0OTHI JOJKHA YKa3bIBAaThCSA JaTa U
MOAMKCH O0YYAFOIIETOCH.

Texcrt cnenyet nevarath, coOr0as CIEAYIONIME pa3Mephl MoJei: JeBoe - He MeHee 30
MM, MpaBoe - He MmeHee 10 MM, BepxHee - He MeHee 15 MM, HuKHee - He MmeHee 20 MM.




4.7 Conep:kaHue pa3aesioB M CHUIINHBI

Pa3zgen 1. OcHOBHbBIE 3aKOHBI TEXHOJIOTHYECKUX MPOLECCOB

3anaun TMCHUILTMHBI, €€ COACpP)KaHUe U POJIb B (POPMUPOBAHUHU CIICLUAINCTA.

Pa3Butue Hayku o npoueccax u anmnaparax. Kinaccuduxauus npoueccoB. AHaIU3 IpoTe-
KaIOLIMX B MHILIEBBIX MPOM3BOJICTBAX MPOLECCOB. 3a/1auu 10 CO3/IaHUI0 SHEpropecypcocoepera-
IOLIMX MMULIEBBIX TEXHOJIOIUH, SKOJIOTUYECKHU YUCTBIX U 0€30TXOJHBIX IPOU3BOJCTB. MeTonbl U
IIPUHLUIIBI MOJEIMPOBAHMS IIPOLIECCOB U allllapaToB.

Pa3znen 2. 'magpomexannyeckune mpouecchbl

2.1. OcHOBBI THAPABJIMKH

I'mppocratuka. Cxmkaemble kuakocTH. I'mapocratudeckoe nasnenue. uddepenuu-
aJIbHbIE YPAaBHEHUS KUJIKOCTH Diliiepa. OCHOBHOE ypaBHEHUE THIPOCTATHKH.

I'mpponvnamuka. Bsi3kne u HEBA3KHE KUAKOCTH. BSA3KOCTh KMIKOCTEH M ra30B. 3aKOH
Herorona. /lunamMmudecknil 1 KuHeMaTudeckuii Ko3hduumeHTs! BI3kocTu. Biausiaus Temmepary-
pBl U JaBIEHUS HA BA3KOCTb JKUAKOCTEH M Tra3oB. JIMHEHHOCTh OJHO3HAYHBIX XHMMKO-
TEXHUYECKUX (PYHKITHIA.

Pexumbl ABM)KEHUS BA3KOM JKUIKOCTH. DKBUBAJICHTHBIN JuaMeTp. Y paBHEHUE pacxoja.
VYpaBHEHUE CIUIONTHOCTH WM HEpa3pbIBHOCTH MoToKa. J(uddepeHnnansaple ypaBHEHUS TBUKE-
HUS HEBSA3KOW U BA3KOU KUAKOCTH.

VY nenbHasg MexaHudeckasi sHeprus notoka. CTaTUUeCKU U JMHAMUYECKUN HAIOPbI U UX
n3Mepenue. CpeqHsas U MakCHMajbHasi CKOpPOCTH moToka. Teopema bepHynu ais HEBA3KOHN U
BSI3KOM HEC)KUMAEMOM KUIKOCTH. [Ipunoxxenus teopemsl bepHymm.

OnpezneneHue pacxo/ia SHEPIUU Ha TPAHCIIOPTUPOBAHUE KUAKOCTEH U Ta30B MO TpyOam.
BoiBoa hopmysabl conpoTUBIIEHUS TPU JJAMUHAPHOM PEXHUME.

[Tonobue ¢usznueckux siBiaeHuid. OCHOBHbIE MOHATUS U ONpENENCHUs. YCIOBUS OJIHO-
3HauyHOCTU. KOHCTaHThI 10/100MsI, UHBAPUAHTHI MOI00USI, CUMIUIEKCHl U KOMIUIEKCHI MOJ00uS.
BeIiBoJ KpuTEepUEB rupoIMHaMHUYECcKOro nogoous. Metos aHain3a pa3sMepHOCTEN.

O06oOmenHas kKputepuaibHas GopMmyna I ONpEIeNICHHs] MOTEepU Haropa Ha TpPEHUe.
ConpoTuBieHre TPEHUS B TMIAJIKUX U IIEPOXOBaThIX TpyOax. IloTeps qaBieHus Ha MpeooIeHne
MECTHBIX CONpoTHUBICHHH. Pacuer TpyOompoBo10B

I'mppoaviHamMuka ci10st 36pHUCTBIX MaTepuanoB. HemoaBuxkHeIN clI0i. B3BeleHHsIi ciion
(xunsmmi, nceBaooxkeHHbIN). [ITHeBMoTpancnopT. ConpoTHUBIEHUE CII0SI 3€PHUCTOrO MaTe-
puana. CkopocTh nceBIo0oKKeHus . OCHOBHOE ypaBHEHHME JBHKEHUS Tena B cpene. CKopocTh
BUTaHusA. CKOPOCTh OCAXKACHHUS.

2.2 llepemeienue :xxkuakocreii (Hacocol). Kiaccupukanus HacocoB

[TopmiHeBsle Hacocsl. Hacocel mpocTOro 1 MHOTOKpaTHOIO AelcTBUA. Jlnarpamma noza-
yy Hacoca. [IpenenpHas BeicoTa BcackiBaHus. [lorepu Hanmopa Ha NMpeoaOIeHUE CUIIBI MHEPLIMH.
Boznymnbie xonnaku. MHaukaTopHas auarpamMma. OOmias XxapakTepuCTHKa MOPIIHEBBIX HAco-
coB. KoOHCTpyKIIMM NOPIIHEBBIX HACOCOB. JleTay MOPIIHEBBIX HACOCOB.

Potopubie Hacocsl. LlenTpoOexxHble Hacochl. YpaBHeHHe Dinepa. IlpenenbHast BbIcOTa
BcackiBaHus. Dopmysbl IponopuuoHadbHOCTU. Pabouune, xapaktepucTuku HacocoB. Pabora
LEHTPOOEKHOTO0 Hacoca Ha ceTh. IlapamensHoe M MOCIENOBaTENIbHOE COEIWHEHHE HACOCOB.
MHuoroctynenuatsie Hacochl. KoHCTpykinu 1eHTpoOeKHbIX HacocoB. CpaBHUTENbHASI OIEHKA
HEHTPOOEIKHBIX U MOPIIHEBBIX HACOCOB, BUXpeBble HAacochl. OceBble (IMpoMeuIepHbIe) HACOCHI.

YCTpolcTBO ISl MOMENIEHUS JKUAKOCTENW MOCPEICTBOM Mapa, BOAbI U CKAaTOrO BO3AyXa
(raza). [TapoctpyitHble Hacockl. BogocTpyiinbie Hacockl. MoHTexto. ["a3nudTer. CugoHsI.

2.3 IlepemerieHue 1 cxxaTHe ra3oB

Knaccugukarus MammH JUist cxaTus U nepemMenieHus razoB. [lopiuiHeBbie KOMIIPECCOPHI.
WnaukatopHas quarpamma kommnpeccopa. Koaddunuent nogauu u npenen cxatus. MHOrocrty-
IeHYaToe ckatue. MomHocTh, norpedisemas komrnpeccopoM. OCHOBHBIE THITB U KOHCTPYKIIUU
HOPIIHEBBIX KoMIpeccopoB. TypOokommpeccopbl. XapaKkTepucTika TypookommpeccopoB. Paz-
BUBacMoe JaBieHue. OCHOBHBIE KOHCTPYKIMH TypOokomripeccopoB. CpaBHHUTEIbHAs OLIEHKA
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MOPIIHEBBIX KOMIIPECCOPOB U TypOOKOMIIPECCOPOB U 00JacTH UX MpUMeHeHus. Bakyym - Haco-
cbl. OCHOBHBIE KOHCTPYKIIMHU: MTOPIIHEBbIE, POTALIMOHHBIE, BOJOKOJIBLIEBbIE U MaCIIsIHbIE, BOO-H
napoctpyiiasie. Bentunsatopsl. LlenTpobexHsie BeHTUIATOPEL. Paboune xapakrepuctuka. Oce-
Bbl€ BEHTHJISITOPBI.

2.4 Pa3nesnenne ;KMAKHUX HEOJHOPOIHBIX CHCTEM

HeonnopoaHble cucTeMsbl B MUIIEBON TPOMBIIUICHHOCTH, UX XapaKTEPUCTHKA U KJIACCH-
¢dukamms. Metoas! pazaenenus. O0mue TpeGoBaHMs, TPEACTABISEMbIC IS pa3esICHUs KUIKIX
HEOJHOPOAHBIX cucTeM. OcaxaeHue. OcoOEHHOCTH pacueTa Ipolecca OCHAILUEHUS B KUAKOH
cpene. Turmbl OTCTOMHUKOB, UX XapaKTEpUCTHKA W OOJacTh npuMeHeHus. OcaxaeHue B Ioie
LHEHTPOOESKHBIX cuil, OCOOEHHOCTH pacueTa CKOPOCTH OCAKIECHUA. [ MAPOLUKIOHBI, OCOOEH-
HOCTh MX pacyera, HeHTPU(YTU U cemapaTropsl, ux kiaccudpukanus. OCHOBBI pacueTra IIEHTPH-
¢byru: neHTpoOexHas cuia, HakTop paszeneHus, IPOU3BOAUMOCTb, FAOAPUTHI, PACXOJ] SHEPTHH.

Tumnbl neHTpUQyr, UX XapaKTEPUCTHKA U 00IacTh nMpuMeHeHus. OTcToiiHble HeHTpUdy-
ru. [TyTi noBelIeHNUs TEXHUKO-3KOHOMUYECKUX [TOKa3aTeae HeHTpUPYT.

O®wibTpoBanue. Tunbsl QUIBTPALIMOHHBIX MPOLIECCOB M 00JacTh NpuMeHeHUs. OCHOBBI
Teopuu ¢GuibTpauuu. Pexxumbl guiabTpanus. Meronsl pacdera mporecca ¢uiabtpanuu. Cko-
pocts dunbTpanuu. Kosppumuent GuipTpanii 1 METOAbl UX onpeneieHus. Pacuer ¢guibTpa.
Knaccugukanus GuabTpoB ans KuAKUX cucTeM. Turbl GUIBTPOB, UX XapaKTEpUCTHKA U 00-
macte mnpuMmeHeHus. Llentpudyrun ¢mibTpyromero Ttuna. I[lyTM TMOBBIIEHHS TEXHUKO-
SKOHOMHYECKUX IOKa3aTeneil pUIbTPYyIOIUX YCTaHOBOK. YIbTpaduiabTpanus U oOpaTHbIA Oc-
mMoc. OcHOBBI Teopuu mporecca. llomynponunaemsie s yapTpaduIbTpanud U 0OpaTHOTO
ocMoca. PuibTpyromue eMeHTbl. CxeMbl MEMOPaHHBIX amlnaparoB U ycTaHOBOK. IIpaktuye-
CKO€ MIPUMEHEHHE YIbTPAPMIBTPALUU U 00PaTHOTO OCMOCA B TUILIEBOH MPOMBIIIIICHHOCTH.

2.5 Pa3niesieHue ra3oBbIX HEOJJHOPOAHBIX CHCTEM

OcaxaeHue B rpaBuTalilioOHHOM 1osie. Cuiibl, IEHCTBYIOIME Ha YacTuily. Pacuer ckopo-
CTH OCAXKAEHUS U aHAIN3 [1apaMeTPOB, €€ OIpelia NeluX, IPU Pa3IUUHbIX PEKUMaX OCAXKACHUS.
OTcToliHbIe KaMephl, UX XapaKTEepUCTUKa U OCHOBHI pacuera. L{ukinonsl. Pacyer ckopoctu oca-
KJIEHUS B I0JIe LIEHTPOOEKHBIX CHJI NP Pa3IUYHBIX PEXUMaxX ocakaeHus. KuHeTnka 1UKIIOH-
Horo mpouecca. [lnan pacuera nukiioHa. OmnpeneneHue NPOAOIKUTEIBHOCTH NpPEObIBaHUS B
LIUKJIOHE, rabapuTOB arapara, pacyeT THAPaBINnYeCKUX COMPOTUBICHUH, BEIOOP BEHTUIATOPA U
oTpeziesieHue pacxo/ia SHEPTUH.

O¢pdexkTnBHOCTH pabOTHI HUKIOHA U BBIpAaXKEHUE €€ B KpurepuanbHoil ¢popme. [Tyt mo-
BbIIIeHUs ) PeKTUBHOCTH pabOThl IMKIOHA. Turbl HUKIOHOB. batapeiiHble HUKIOHBI U OCHOBBI
ux pacyera. ['mapaBiuyeckue npuieocaauTeNny. TUITb anmapaToB, UX XapaKTepUCTHKA U 00JacThb
npuMeHeHusd. OuibTpel. Tunbl GUIBTPOB, UX XapaKTEPUCTUKA U 00NACTh MPUMEHEHUS. DJeK-
TpodunbTpbl. OU3nyeckre OCHOBBI JIEKTPOOCAKICHUS. THUIBI AIEKTPOPUIBTPOB, UX XapaKTe-
PHUCTHKA, IPAaBUIIO 00CTYKUBaHUS U 00sacTh NpUMeHeHHs. OCHOBBI pacyeTa 31eKTPOoUIbTPOB.

2.6 IlepememinBaHue B JKUAKHX Cpegax

[Ipouiecc nepememmBanys B MUIIEBOW MPOMBIIUIEHHOCTH. HTeHCUBHOCTD U 3 (PeKTHB-
HOCTh NepeMelInBaHus. TeXHOIOTHYeCKue CIoco0bl MepeMENINBaHNs: THEBMATUYECKOE, LIUp-
KYJISIPHOE U MEXaHUUYECKOE.

KpurepuanpHas 3aBUCUMOCTD JUIsl BBIPQXKEHUSI MOIIHOCTH MEXaHWYECKUX MelaloK. Pa-
0oumil ¥ MycKOBOM mepuoibl MnepemMemrBanus. THUIBI anmnapaTtoB, MPUMEHSIEMbIX Ui IepeMe-
LIMBaHMSL.

Paznen 3. TensioBble mpoiecchl
3.1 OcHoBBI TemoNnepeIaAYH

TennonpoBoarocts. 3akoH Dypee. Koadhdumuent temnonpoBogunoctu. duddepennn-
aIbHOE YpaBHEHUE TEIUIONPOBOAHOCTH. TemIonpoBOIHOCTh OJHOCIOWHONM M MHOTOCIOMHOMN
CTEHOK. 3aKOH HeCTallMOHAapHOM TeronpoBoAHOCTH. Kputepuu TteruioBoro mnonodus buo,
®dypbe u Oe3pazmepHas TeMIepaTypa.

Mertoapl pacdyeTa HECTAIMOHAPHOTO TerioooMeHa. KOHBEKTHBHBIN TEIJIOOOMEH. 3aKOH
Herorona. luddepenuunansHoe ypaBHeHHE KOHBEKTHBHOTO TeriooOMeHa. Kputepun termioBoro
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000 M CBSI3b MEXKJy HUMH, TEIJIOOOMEH IPU M3MEHEHHMH arperaTHoro COCTOSIHHS JKUIKO-
ctu. Teronepenaya B KUIAIIMX )KAIKOCTSAX U IIPA KOHICHCALUU IIApOB.

OcHoBHbIE ypaBHEHMS Teluionepenayu. [[Brxyias cuiia TeIIOBbIX MpoleccoB. Brruuc-
JICHUE CPEIHEH Pa3HOCTH TEMIEPATYp [UIM MPSAMOTOKA, IPOTUBOTOKA, NEPEKPECTHOIO M CMe-
IIAHHOTO TOKOB TerutoHocurenei. Koadduiment tennonepenaun u TepMHUUECKUE COTIPOTUBIIE-
HUSL.

TemioBoe m3irydeHue, OCHOBHbIE MOHATUA. Terounsiydenue rasos. Pacder iydncroro
TEII000MEHa.

3.2. HarpeBanue, ox/1a:K1eHHe, KOHICHCALMS

3HayeHue Ter000MEeHa MPU OCYLIECTBICHUM IMUIIEBBIX TEXHOJIOIMUYECKHX MPOLIECCOB.
[Ipenensl mpUMEHSIEMBIX TEMIEPaTyp U BEIOOP COOTBETCTBYIOUIETO TETIJIOHOCHUTENS M OXJIaXKAa-
IOILETO areHTa.

HarpeBanue BogsHbiM napoM. HarpeBanue tonounsimu radamu. Harpesanue npomexy-
TOYHBIMM TEIJIOHOCUTESIMU. HarpeBanue aeKTpUYECKUM TOKOM.

OxuaxeHue Bo10M, BO31yXoM U JipJoM. KoHeHcalus: MOBEpXHOCTHAS U CMELLIEHUSI.

Tunel KOHAEHCATOPOB, MPUMEHSAEMBIX B IMILEBOM MPOMBINUIEHHOCTH. PacueTr mosepx-
HOCTHOT'O KOHJIEHCATOpa, KOHJAEHCATOPOB CMELIEHUS (IPSIMOTOYHBIX U MPOTUBOTOUYHBIX). Oco-
OEHHOCTHU pacyeTa KOHICHCATOPOB CYOJIMMAIIMOHHBIX YCTaHOBOK.

3.3 Tensio00MeHHAas annaparypa

OcCHOBHBIE TPUHIMIIBI KJIacCU(UKALMU TEIIOOOMEHHBIX amnmnaparoB. PekynepaTuBHbIe,
pereHepaTHBHBIE U KOHTAKTHBIC TEIDIOOOMEHHHUKH. XapaKTepUCTHKA TETUIOHOCHTENEH M OCHOB-
HBIX TUIIOB TEIJIOOOMEHHBIX aIapaToB.

TennooOMeHHHKH: Ta30BbIE, TAPOBBIC, BOASHBIC C IPUMEHEHUEM BBICOKOKHITAIINX TeTl-
JIOHOCHUTEJIEH, ¢ UCIIONb30BaHUEM JIEKTPOIHEPIUH, OCHOBHBIE TUIIBI TEMJI000MEHHUKOB. OCHO-
BbI pacyeTa TEeIJI000OMEHHBIX annapaToB. MarepuanbHbIi U TemioBol pacueT. Onpenenenne Ko-
3¢ (GUIMEHTOB TeIUIoNepeiadyd B TEIUNIOOOMEHHBIX ammnaparax, BbIOOp CKOPOCTH pabouux Tell,
olpeziefieHue TEPMUUECKUX CONMPOTHUBIIEHUH U T.1. OmnpeneneHue cpeHeld pa3HOCTH TemIlepa-
Typ NpU KOHJEHCALUH, UCIIAPEHUH U KMIIEHUU, CPEHSAA Pa3HOCTh TEMIIEPATYP MPH MPSMOM TO-
K€, IPOTUBOTOKE, CMEIIAaHHOM TOKe. [ 'MapaBInyeckuil 1 MEXaHUUECKUN pacyeT TEerI000MEHHO-
ro anmapara. JHepretudeckuid u skcepreruueckuil KIIJ] remmoo6mennoro anmnapata. Ilytu
MHTEHCU(PHUKAIIMU TPOLECCOB TEIJI00OMEHA U MOBBIIIEHUE TEXHUKO-IKOHOMUYECKUX TOKa3aTe-
Ten.

TennoBas M30JALMsI, XapaKTEPUCTUKA TEIUIOBBIX M3OJIILUOHHBIX MATEPUATIOB U pacyer
U30JIALUH. DJIeKTpodu3nuecKkre MeTo bl 00paObOTKU MUIIEBBIX MPOAYKTOB - HATPEB B IEKTPO-
MarHUTHOM ToJie - uH(ppakpacHoe oOnydyenue, Bozaeiicteue noist BY u CBY, komOuHupoBaH-
HBIE METOJIBI.

3.4 BoinapuBaHue M BbIIIapHbIe aNNapaThl

[TpuMmeHeHne NpoLEecCcOB BHIIAPUBAHUS B MUIIEBON MPOMBIIUIEHHOCTH. TeopeTHdecKkue
OCHOBBI BbInapuBaHusl. GU3NYECKHE CBOICTBA PACTBOPOB M M3MEHEHHE UX B MPOLECCE BBITAPH-
BaHus. OTHOKOPITyCHasl BbINIapHasl yCTaHOBKA. MaTepHuaibHBIA U TEIJIOBOM pacueTr. Brimapusa-
HUE B BaKyyMe€ W IIOJ JaBlieHHeM. MHOTrOKOpnycHasl BbIIapHAas YCTaHOBKA, €€ YCTPOWCTBO M
IPUHLINI JEHCTBUS.

Cxema paboThl MHOTOKOPITYCHOM BbINapku. CamoucnapeHue B NpSIMOTOYHON BBIMAPHOM
yCTaHOBKe. PacueT MHOrOKOpIycHO# BbIIapHOM yCTaHOBKH. OnpeneneHne TeMrepaTypbl KAIs-
YEHUsl pPacTBOpa, TEMIIEPATypHBIE IOTEPH B BBIIIAPHOM YCTAHOBKE, pAaCcyEeT pacxoja IPEeroLIEro
napa, pacuer ko3 QuireHTa Teronepeiay B BHIIAPHBIX YCTAHOBKAX C YUETOM Iepernaja TeM-
neparyp Ha IUIEHKe KOHJIeHcaTa, pacyeT MOBEPXHOCTH HarpeBa. BbiOop unciia KopIycos.

OCHOBHBIE TEXHUKO-DKOHOMHYECKHE XapaKTEPUCTUKH BBIMAPHON ycTaHOBKU. OCHOBHBIE
THUIIBI BBIMIAPHBIX anmnapaToB. BelmapuBaHue B TOHKOM IUIeHKe. MeTo/bl MOBBIIIEHHUS CKOPOCTH
LUPKYyJIUuU. BeiapHble anmapaTsl ¢ IPUHYIUTENBHON IUPKYIALMENH pacTBopa. BeimapuBanue
C TEIUIOBBIM HacocoM. IIyTu NOBBINIEHMS TEXHMKO-DKOHOMHYECKHMX ITOKA3aTeJIeH BBIIAPHBIX
YCTaHOBOK.
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Pa3nen 4. MaccooOMeHHbIE TPOLIECCHI
4.1 MaccooOMeHHbIe IPOLECCH B MUIEBOH MPOMBINIJIEHHOCTH

OcHoBBI TeOpuH MaccooOMeHa. Mexanu3m maccooOMeHa. MaccoOOMEH B TEXHOJIOTHYE-
CKHX Ipolieccax MUILIEBBIX MPOU3BOJACTB. MacconepeHoc B MUILEBBIX NIPOAYKTaX U MaTepuaiax.

[TumeBsie MPOIYKTHI KaK MHOTOKOMITOHEHTHBIE U MHOTO(a3HbIe cucTteMbl. [Ipumenenue
npasuia (a3 st aHaK3a nporeccoB maccoooMena. Koaddunmentsr MaccoobMeHna u maccore-
penaun. Koadumuent macconepenoca u ABWXKyIIHE CHIIBI mporecca. Kunernyeckue koaddu-
LMEHTHI B YPAaBHEHMSIX MACCOIIEPEHOCA.

JuddepeHnmansHoe ypaBHEHUE MAcCOMEPEHOCa U €ro KpaeBbie ycnoBusi. OOmmii BUJ
pemienusi ypaBHeHud. [lomobue TemaoBbIX M MaccooOMeHHBIX mpoueccoB. Juddy3nonnsii u
MoJsipHBIA iepenoc. Konnenrpaunonnas nuddysus u repmoauddysus. uarpamma paBHOBe-
cusi. OcoO0eHHOCTH TepeHoca B CUCTEMAX: TBEPJIOE TEJIO — KUAKOCTD; TBEPIOE TEJIO — Ia3; Ku-
KOCTb - KUAKOCTh. COBpeMEHHBIE METO/IbI MHTEHCU(UKAIIMN MacCOOOMEHa.

4.2 CopOumMoHHbIE MPOLECCHI U ANMAPATHI

[Tponecc abcopOMK M MPUMEHEHUE €ro B MUMIEBOM MPOMBIIIIEHHOCTH. Henzorepmuye-
ckasg abcopOuusi, MHOTOKOMIIOHEHTHast abcopOius. [Ipoiiecch agcopOIiy U MPUMEHEHHUE UX B
MUIIEBON IPOMBIILIJIEHHOCTH.

H3otepmbl copbumu u aecopbuun. Meroa rpadudeckoro paciera, COpOLMOHHBIX IPO-
neccoB. OCHOBHbIE TUIIBI a0COpOEpOB U aJCcOpPOEpPOB, XapaKTEPUCTHKA allapaToB, IPUMEHsE-
MBIX B MHUIIEBOM MNpOMbINUIEHHOCTH. Perenepamnus mnornotuteneil. Ilytu wuHTeHCHUKaun
COpPOIIMOHHBIX IIPOLIECCOB.

4.3 JxcTparupoBaHue U 3KCTPAKTOPbI

ITpouecchl 3KCTpakUUK B MUILIEBON MPOMBIIIJIEHHOCTA. MeXaHu3M SKCTPAKLIMKU B CHCTE-
Me TBEpJOE TeNO - KUAKOCTb. uddy3nonnas Teopus skcTpakuu. MareMaTndeckoe OrnucaHue
nporiecca sKcTpakuuu. Koadduimentsr BHEMIHEH 1 BHYTpeHHEN MU GY3UH 1 METOJIBI X OIpe-
nenenus. Brnusnue tepMmoauddys3un Ha mporecc dKCTpakiuu. KOHCTPYKIHs 3KCTPAKTOPOB U
METO/Ibl pacyera, MaTepuaIbHbI U TEIJIOBONOAIAHCHI, ONPEeIEHUE OCHOBHBIX pa3MepOB arlma-
patoB. IlyTn noBBIIEHNS TEXHUKO-3KOHOMHYECKHX NIOKA3aTeNIEN IKCTPAKTOPOB.

4.4 OcHOBBI BJIATOKMHETHKH

[TpumeHeHne ypaBHeHHH MaccooOMEHa K MepeHOCy Biaru BHYTpU MaTepuana. Crauuo-
HapHOE M HeCTallMOHAapHOE MoJie BiarocoaepxkaHusi. opMbl CBSI3U C MaTepUualoM, UX (U3HUKO-
XUMHUYECKHE U SHEPreTUUECKUe XapaKTePUCTUKU. AJCOPOIMOHHAS, KAMWIIPHAs U SHTPOIHIA-
Hasl CBSI3H.

Koadduuuent quddysun Bnaru B MaTepuaie U ero 3aBUCUMOCTb OT BIQKHOCTU M TEM-
neparypsel. SIBlieHHE TEPMOBIIArOIPOBOAHOCTH, €ro (U3NYecKas CYIIHOCTh U MaTeMaTHYecKoe
onucanue. Ilytn nHTeHCHUKaLMKU TepeHoca Bjaru BHYTpU MaTepuana.

4.5 Ilpouecchl CyHIKH M CYIIHJIbHbIE YCTAHOBKH

[Tporneccrl cymku B MHIEBON NPOMBIIITIEHHOCTH. OCHOBHBIE MPOOJIEMBI TEOPUU U TEX-
HUKHM Cylnku. COBpEMEHHBIN ATal pa3BUTHUs Hayku O cymke. Cylika Kak MpOLECC Pa3fesIeHUs
(a3 B ycrnoBHAX B3aMMOJICHCTBUS BHEUIHMX M BHYTPEHHUX IoJyiell. MeTopl 00€3BOKUBAaHUS U
MPUMEHEHHE UX B 3aBUCUMOCTH OT CBOMCTB MPOJIYKTa ¥ SHEPTUU CBSI3U BIIard ¢ MaTepUAJIOM.

[Tapamerps! BrakHoro Bosayxa. J-X auarpamma. OCHOBBI CTaTHKM CYIIKH: aHAJIU3 U30-
TEpPMbI COpPOLIUU U J1eCOPOIINH, paBHOBECHAS BJIAXKHOCTh, FMIPOCKONNYECKAs BIaXKHOCTh, THUCTE-
pes3uc copOoLMU U 1eCOPOIUH U €ro MPaKTHYECKOe 3HaueHHe, TePMOJMHAMUYECKHUE XapaKTepH-
CTHKH BJIQXXHOTO MaTepuaa.

OCHOBBI KMHETHUKH CYIIKH. KpHBBIE CYIIKH, CKOPOCTb CYLIKH U TEMIIEPATYPHBIE KPUBBIE.
XapakTepHucTUKa OTNEIbHBIX MIEPHOJOB MpoLiecca CYIIKU. YPaBHEHHS KPUBBIX CYLIKU IS MEp-
BOT'O M BTOPOI'O IIEPHOA.

KpaeBbie ycioBusi U MeToIMKa pelmeHHH Aud@epeHnaibHoro ypaBHeHHs BIarompo-
BOJIHOCTH JJIsi BTOPOTo nepuoia cymk. Koahuiuent cymku 1 MeTo/1bl €ro onpeaeaeHus, Ku-
HETUYECKHUI pacyeT MpoLecca CyIKH.

N3meHenue CTpyKTypHO-MEXaHUYECKUX CBOMCTB MaTEPUAIIOB B IIpoliecce Cymku. Mero-
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JIbl 000CHOBAHUS ONTUMAJIBHOTO PEKMMa MPOIIECCOB CYIIKU.

OCHOBBI MHXEHEPHOI'O0 pacueTa CYIIWIbHBIX YCTAHOBOK. TE€pMOIMHAMUYECKHI aHaln3
cymku B J-X amarpamme, MOCTPOSHUE B HEH MPOIIECCOB, MPOUCXOAAIUX B Kajmopudepe u cy-
HIMJIBHOM Kamepe. BapuaHThl CymIMIBHOTO Mpoliecca, UX aHAIUTUYECKUH U rpadoaHaTuTHde-
ckuit pacuet. DHepreruueckuit KI1/] cymmiabHo# ycTaHOBKH.

HoBsle MeToabl cymiku, ux (pusnueckas CylHOCTb: KOHBEKTHBHAS CYIIKA B MCEBIO0XKH-
KEHHOM, KHIIAIIEeM, ()OHTAHUPYIOUIEM, BUXPEBOM CIIO€ M BO B3BEIICHHOM COCTOSIHWH, CYILIKa
uH(ppaKpacHBIMU Jy4aMH, CYIIKa B 3JIEKTPUUYECKOM I0JI€ BHICOKON U CBEPXBBICOKOI 4acTOTHI,
KOMOMHMPOBaHHBIE METO/bl CYLIKH, IIEHOCYIIKA, CyIIKa CyOIuMMaluei, akycTuueckas CyllKa.
KonTakTtHsiii Biarooomen. OreHka SKOHOMUYECKOW 3(P(EKTUBHOCTH U MYTH MOBBIIMICHUS TEX-
HUKO-9KOHOMHUYECKUX MOKa3aTeNiel CyIIMIBHBIX yCTaHOBOK. OCOOCHHOCTH CYIIKHM B KOHAULIUO-
HUPYEMBIX [TOMEILIECHUSIX.

4.6 Ilpouecchbl NeperoHKM U NeperoHHbIe annapaTbl

[TonsiTue o mponecce qucTIUIAMK. J{uarpammel pa3zoBoro paBHOBecUs J1sl OUHAPHBIX U
MHOTOKOMIIOHEHTHBIX cMeceil. IIpomeccsl neperoHkn u peKTu(UKauy B MHUIIEBOH MPOMBIII-
nenHoctu. OcHOBBI Teopuu neperonku. Knaccudukanus pa3aeneHHbIX cMeceld, OCHOBHBIE 3aKO-
HBbI [IEPETOHKHU.

Knaccudukanus nporeccoB neperoHku U ciadoCTH UX MPUMEHEHHsI. Y CIIOBUS pa3jerie-
HUSl B3aMOPACTBOPUMBIX KOMIIOHEHTOB, YACTUYHO PACTBOPUMBIX U HEPACTBOPUMBIX. CiokHas
MepPEeroHKa: MHOTOKYOOBBIE anmnapathl; KOJOHHBIE anmnapaTsl. OCOOEHHOCTH Ipoliecca peKTudu-
Kanuu. Pextudukanus OMHApHBIX cMecel - WAeaIbHBIX, PEaTbHBIX, a3€TPOMHBIX. JKCTPAKTHUB-
Has pexTudukanus. [Iporeccel, mporekarIiye Ha Tapenkax, HacaJ04YHbIe KOJIOHHBI, JICHOYHbIE
KOJIOHHBI, POTAI[MOHHBIE aIllaparhl.

[Tonsitue o KIIJl TapenpuaToro ammapaTa, SKBUBaJEHTHOM BBICOTE, €IMHHUILIE IEPEHOCA.
[TyTy noBBILIEHUS] TEXHUKO-3KOHOMMUYECKUX IOKa3aTeseil peKTu(ruKaluoHHbIX anmnaparoB. [lo-
HSTUE O PEKTU(PHUKAIMU MHOTOKOMIIOHEHTHBIX cMeceil. MoneKysipHast JUCTUIUISIIHS.

4.7 Kpucrannuzauus

[Tponeccs! KpuCTaIIM3alMU B MUIIEBON TPOMBILUIEHHOCTH. OCHOBBI TEOPUN KPUCTAIIIH-
3alMK U3 pacTBOpoB. KpuBble paBHOBECHS Ul Mpoliecca KpUCTAIU3ALUU. 3apoK/IeHUEe KpHU-
CTaJIJIOB.

Kunernka mponecca kpucrtamumzanuu. Meroasl kpuctamuimsanuu. Kpucramnuszanus B
IIPOLIECCE 3aMOPaKMBaHMsI, OCHOBHBIE 3aKOHOMEPHOCTH. THIIBI annapaToB JJIs KPUCTAIIIU3ALUH:
BAaKyyM anmnaparsl; MEIAIKA-KPUCTAIUIM3aTOPbl. MaTepranbHbIi U TEIUIOBOM pacyeT KpUCTaJl-
nn3aTopoB. [IyT MOBBIIEHNST TEXHUKO-)KOHOMUYECKUX NTOKa3aTeNei KpUCTaNIN3aTOPOB.

Pa3zpnen 5. Mexanudeckue npoueccol
5.1 npoueccbl H3MeNbYECHUS

IIpuMeHeHne mpoueccoB N3MENbYEHHS B IMUIIEBONW TEXHOJIOTUHU. TeopeTnyecKre OCHOBBI
npoiiecca apoosienus - padotsl I1.A. Pebunnepa, Kuka-Kupnuuesa, Purtunrepa, C.H. XKypkosa
u jap. Knnaccudukanust meronoB nzMenbueHus. Tumbsl ApoOMiIbHBIX yCcTaHOBOK. Cxema pacuera,
TPOOHIIOK.

5.2 CoprupoBanue

CoprtupoBanue B Ipoleccax MUUIEBBIX MPOU3BOACTB. OCHOBBI TEOPHM CUTOBOTO aHAJIM-
3a. Tunsl anmapaToB JJIsl COPTUPOBAHUS U OUHCTKH.

5.3 IIpeccoBanue

[Ipormecchl mpeccoBaHus B MHINEBOW MPOMBINIICHHOCTH. OCHOBBI TEOpUU OOpabOTKH
NUILEBBIX MPOAYKTOB AaBieHHeM. OTxaTue >KUAKOCTH, (POPMHUPOBAHUE IMHUIIEBBIX MPOIYKTOB,
OpukeTupoBaHue. THIBI YCTAaHOBOK Il 00paOoTku maBieHueM. [Ipeccel aiist 006€3BOKUBAHUA,
(OopMOBKH, OPUKETHPOBAHUS.

5.4 Cmewmienue

CMmelieHne B NUIIEBON MPOMBIIIIEHHOCTH. CMEIIEHNE ChITyYUX M IUIACTUKOBBIX MaTe-

puanos. Tumsl annapaToB, IPUMEHAEMBIX JJI1 CMEIIEHUS.
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5 O0pa3oBare/ibHbIE TEXHOJIOTH

JIi1st peanu3anuy yKa3aHHOH 00pa3oBaTe/IbHOM MPOrpaMMbl HCHOIB3YIOTCSI HHHOBALMOH-
HHCT@XHOHOFHH,HaHpaBHeHHbK?HaKOHCOHHHaHHK)Km(HOBOFO(HHTepaKTHBHOFO)TaKIIHHHO-
BAIlMOHHOTO MOJAXOJa, C IEJbI0 MOJIYYCHUs] BCECTOPOHHUX 3HAHUH O CHCTEMaX KOHTPOJS 3a
Ha/30pa 3a coOoAeHneM TpeOoBaHM 0€30MacHOCTH B Pa3IMYHBIX chepax AEATEIbHOCTH Ye-

JIOBCKa.

Buj yueOHBIX 3aHsTHI

O0pa3oBaTeNIbHBIC TEXHOJIOTHU

Jlexun

BH3yaJIbHAs IEMOHCTpAIlVs MaTepraia -IPe3eHTaIHs ¢ 1C-
MIOJIb30BAaHUEM CPEJICTB MYJIBTUMEANA, W C MOCIEAYIOMHNM 00-
CYXKJICHHEM MaTepHuaia

TIpakTrHueckoe 3aHATHE

aHaJIu3 IPUMEPOB PEUICHUS PA3IUYHBIX TPYIOBBIX CIIOPOB,
a Takke TpeOOBaHWH YIOJHOMOYEHHBIX OpPTaHW3alluil M0 CO-
OJIF0IEHUIO HOPM MIPHPOIO0OXPAHHOTO 3aKOHOIATENbCTBA

CamocrosiTenpHas pabora

WCIIOJIb30BaHKe, KaK TPAIUIMOHHBIX (opM 0oOydeHwHs, Tak
Y TIOATOTOBKA KOJUIGKTUBHBIX MTPOEKTOB

6 OueHo4YHbIEe CpeCTBA TUCIUILIMHBI (MOLYJIA)

6.1 ITacopT ¢oHIa OLIEHOUYHBIX CPEIACTB MO AUCHUILINHE
IIpouecchl U anNapaThl NUIEBBIX MPOU3BOACTB

HTPOIUPYEMBI bi LICHOYH JICTB
No Kontpo eMbIC Ko O1eHoYHOE CPEICTBO
- a3eNbl (TeMbI KOHTPOJIUPYEMOM
m/n pasat ( ) POJHPY HaMMCHOBAaHHE KOJI-BO
JTUCIMIUINHEI KOMITETEHIINH
OCHOBHBIE 3aKOHBI TEXHOJOTHYCCKUX geCTOBHe 20
aJlaHus
MIPOIIECCOB.
i ITK-4, [TK-5
I'mnpomexannyeckue Bomnpocsr ajist 15
MIPOIIECCHI 3a4eTa
TecToBBIC 20
TenmoBsie poIIeCCHI 3agaHus
2 | MaccooOMeHHEBIE I1K-4, TIK-5
IPOLIECChI Bomnpocs! aiis 15
3a4eTa
TecToBBIC
MexaHHYeCKHUE MPOIIECCHI SanaHus 20
3 | OCHOBHBIE 3aKOHBI TEXHOJIOTHYECKUX MPO- [1K-4, TIK-5 B
LECCOB. OIPOCHI JIJIst 10
3ayera
TecToBEIC
Tl'unpomexannueckue Sananus 20
4 | mpomecchl [1K-4, TIK-5 B
TeroBbie IPOIIECCHI OMpOCHL s 10
3ayeTa
TecToBEIC 20
3aganus
5 | MaccooOMeHHbIEe TPOLECCH [1K-4, TIK-5
Bomnpocs! ans 10
3ayera

®opma KOHTPOJIS — TEKYIIMH KOHTPOJIb, pEHTUHTOBOE TeCcTUpoBaHue, Moaysb Nel (mak-
CUMaJIbHAs peUTUHTOBas OlleHKa — 20X2 6aiuioB), 3a4eT (MaKCHUMalbHAsl PEHTHHTOBAsT OI[CHKA —
50 6aioB), TBopUeckuii 6amt — 10 6aos.
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6.2 IlepeyeHb BONPOCOB /IJIsI 3a4eTa

YcrpoiicTtBo 1 paboTa 0CHOBHBIX THIOB apoouiok. (ITK-4, ITK-5)
Ocaxnaenue B nentpodexunom mnose.([TK-4, [TK-5)

Marunsl, padoTaromue mo npuanuny mpokatku.(ITK-4, ITK-5)
YcrpoiictBo u padota mapooit MenbHuLEL ([TK-4, TTK-5)
Ortcroitnuku nepuoandeckoro aeiicraus. (ITK-4, TTK-5)
Knaccuduxanus cymmnok. (ITK-4, T1K-5)

Cura. Marepuan u criocoosr nzrorosnenus. ([TK-4, TTK-5)

Noook~owhE

8. Orcroitnuku HenpepbiBHOTrO AeicTBus. (I1K-4, TTK-5)
9. DkcrparupoBaHue U3 TBEPAbIX Tel u u3 xkuakoctei. (ITK-4, ITK-5)

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

[TpousBoauTensHOCTH BaiblieBoU Apoomiku. (ITK-4, ITK-5)

Mertonsl pa3aencaus HeogHopoaHbix cucteM.(I1K-4, ITK-5)

Cymika. Crioco0sl ynanenus naru.(I[1K-4, ITK-5)

YcrpoiicTBo U pabota BaibieBoi apoouaku.(ITK-4, ITK-5)

Cycnensus. DOMyIbcust, TbUIb U JbiM. X coctaBHbie yacTh.([1K-4, ITK-5)
Ancop6uus. Onpenencaue. Anmaparsi s aacopormu. (ITK-4, TIK-5)
Mexanudeckue mnporueccol. M3menbuenue, apoodienue, peanue. (I1K-4, TTK-5)
Tumnsr Hacocos.(ITK-4, TTK-5)

Juddysus. JBuxymas cuia storo nporecca. ([1K-4, [TK-5)
Knaccugukarus cioco6os apobnenus.(ITK-4, ITK-5)

Ab6cop6rus. Onpenenenue. Koncrpykius abcopoentos. (I1K-4, TTK-5)
[TousiTHE HEOTHOPOAHBIX cUcTeM, X Kiaccudukarust. ([TK-4, TTK-5)
CTpyH XKUAKOCTH U UX Bo3jelcTBUe Ha crenku cocyna.([1K-4, ITK-5)
Yro oTHOCAT K MaccoobMeHHbIM mporeccam? (ITK-4, TTK-5)

Mertobl coptupoBanus ceimy4unx matepuaios.([1K-4, TTK-5)

3aKOHBI COXpaHeHHs Macchl 1 dHeprun. Ux onpenenenue. ([1K-4, TIK-5)
[ToBepXHOCTHOE HATSHKEHHE, KAMMIIPHOCTH, BI3KOCTb. ([TK-4, TTK-5)
CxeMbl HarpaBJieHus B3auMoieicTByomuX motokos.(I[1K-4, TTK-5)

Yro nonumaercs nop cinoom "ammapat"? (ITK-4, TTK-5)

OcHoBbI ruipaBiukd. OcHoBHBIC MOHsTHS U onpenenenust. ([TK-4, [TK-5)
Crioco0b! oxnakaeHus u 3amopaxkuanus. ([TK-4, TTK-5)

Kaxkwue mporieccol otHOocsTes K TerioBbiM? (ITK-4, TIK-5)
[THeBMaTHYeCKOE MepeMernirBanue. Y ctpoiictBo u pabora.(ITK-4, ITK-5)
IMpeccyromnrue (6pukerrpoBounbie) Mamuubl. ([TK-4, TTK-5)

Kakwue niporieccsl otHOCsATCs K MaccooomenubiM? (ITK-4, TIK-5)
Knaccudukanus annaparos aiis nepemeninBanus. ([TK-4, TIK-5)

OCHOBBI TTPOIIECCOB OXJaxkaeHus u 3amopakuBanwus. ([TK-4, TTK-5)
Kakue yeTsipe rpynmsl mpoleccoB paccMaTpuBaroTcst B kKypee «lIporeccel u anmapa-

ThI TiUIEeBbIX mpou3BoacTB"?(ITK-4, ITK-5)

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

YcTpoiictBo 1 padbora sonacTHbXx Meranok. ([1K-4, TTK-5)

Twumnsl TermiooOMeHHbIX ammaparoB. Mx cxemsr. (ITK-4, TTK-5)

Mertoabt moaenupoBanus. ([1K-4, [TK-5)

Paznenenue HeoqHOPOAHBIX crcTeM. Mexanndeckue nporueccsl. ([TK-4, [TK-5)
Bri6op koHCTpyKIMHK TeruiooOMeHHbIX anmapaToB.(I1K-4, [TK-5)
OcHOBHBIE TIOJIOXKEHUS HAYKH 0 Tporieccax u ammaparax.([1TK-4, TTK-5)
Teopus ¢punbrpoBanus ¢ oopazosanuem ocanka.(I1K-4, ITK-5)
Kpucrammm3sanus u pactBopenue. OcuoBuble cBeneHus. ([1K-4, TTK-5)
[uknonst. [Mpunnun aevictus.([TK-4, TTK-5)

A6cop6iust. MarepuanbsHbiii 0ananc abcopoiuu. (ITK-4, TTK-5)
Marepuaisl as u3rorosienus annaparo. Meramist. (I1K-4, T1K-5)
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49. OcaxaeHue B rpaBUTainoOHHOM MoJie (oTcrauBanue).([1K-4, ITK-5)
50. Tyuuensusie cymmaku.(ITK-4, ITK-5)

51. OcHoBHbie npaBuia Moaenuposanus.([1K-4, [TK-5)

52. Kunernka pepmenraruonusix mporeccon (ITK-4, ITK-5)

53. Lentpobexnoe GunbrpoBanue. Ero mexanusm (I1K-4, I1K-5)
54. Knaccudukanuss MacCOOOMEHHBIX TIPOIECCOB IO  CIOCO0Y B3aMMOJICHCTBHS

¢a3.([1K-4, I1K-5)

55. Cnoxnas neperonka (pextudukaius). Muorokyoossie ammnapats! (ITK-4, ITK-5)
56. Pasnenenue no popme vactuir. (ITK-4, TTK-5)

57. Knaccudukanus ammaparos mist uasrpoBanus.(I1K-4, ITK-5)
58. IIpornecc neperonku. [Ipocras neperonka.(ITK-4, [TK-5)

59. 3akonomepHocTH GuIbTpOBaHus 6e3 obpasoBanus ocanka.(I1K-4, [TK-5)
60. Maccooomennsbie mporieccsl. (ITK-4, TTK-5)

6.3 llIxa/1a OleHOYHBIX CPEACTB

YpoBHu chop-
MHPOBaHHOCTH
KOMIIETEHITUN

Kpurepuu oueHuBanus

OrneHoOYHEbIE Cpe/I-
CTBa
(kK01-BO 6AIIIIOB)

[IponBuHyTHII
(75 -100 GammoB)
«3aUTEHO»

3naet:

- HICTOYHUKHU U XapaKTEPUCTUKU BPEIHBIX U OMACHBIX
(hakTOpOB TIPOM3BOJACTBEHHOW CpeNbl M TPYIOBOTO IIPO-
necca, ux Kiaccu(uKalyy;

-TpeOOBaHUs CAHUTAPHO-TUTHEHUYECKOTO 3aKOHOA-
TEJIhCTBA C YUETOM CIEUU(UKA NeSTEIFHOCTH padoToma-
Tes;

- METOJIbl MOTHBAIIUU M CTUMYJIUPOBAHMS PaOOTHH-
KOB K 0€3011acHOMY TpY/Ly;

- OCHOBHBIE TpPeOOBaHHS HOPMATHBHBIX IPABOBBIX
aKTOB K 3JIaHUSIM, COOPY)KCHHUSM, MOMEILICHHUSIM, Malllu-
HaMm, OOOpPYIOBaHHIO, YCTaHOBKAaM, IMPOU3BOJICTBEHHBIM
MporeccaM B 4acTH o0ecTieueHusI 0e30IMacHBIX YCIOBUHA U
OXpaHbl Tpy/a.

YmMmeert:

-IIPUMEHSITh METOJIbI HIICHTH(PHUKAINHA ONMACHOCTEeH U
OIIEHKH NMPO(EeCCUOHATBHBIX PHCKOB;

-opmupoBaTh TpeOOBAHUS K CPEICTBAM WHIUBHIY-
albHOW 3alllUThl U CPEICTBAM KOJUIEKTMBHOM 3alllUTHI C
y4eTOM YCIIOBHH TpyJa Ha pabodnmx MecTaX, OIIEHHWBATh
X XapaKTePUCTHUKH, a TaK¥Ke COOTBETCTBHE HOPMATHB-
HBIM TPEOOBAHUAM;

-aHAJIM3UPOBATh U OLICHUBATH COCTOSIHME CAHUTAPHO-
OBITOBOTO OOCITY)KMBaHUS PAOOTHUKOB.

Baaneert:

- METOJIaMU M CPEJICTBAMHU OIEHKH TEXHOI'CHHBIX U
MIPUPOJTHBIX OMACHOCTEH PUCKA MX peaTH3allviH;

- CITOCOOHOCTBIO TIPOTAraHAUPOBAThH MW U 3aJ1a9d
obecrieueHrs 0€30MaCHOCTH YEJIOBEKA M MPHUPOIHOM cpe-
Ibl B TEXHOC(]EpE;

- CpeACTBAMU CIIACEHUS YETIOBEKA.

Ha »TOoM ypoBHE 0O0ydYaromiuiics CIOCOOEH TBOPYECKH
MPUMEHSATH MMOJTYYCHHBIC 3HAHUS ITyTeM CaMOCTOSATEIhHO-
0 KOHCTPYHUPOBAHUS CIIOCO0a JIEATEILHOCTH, MOUCKA HO-
BO# MH(OpMaLUH.

TECTOBBIE 3a/IAHUS
(30-40 6amnos);
BOIPOCHI K 3a4YeTy
(22-30 6ayoB)

BbazoBriit

3naer:

TCCTOBBIC 3aIaHUA
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(50 -74 6anna)
«3aUTEHO»

- HCTOYHUKHU U XapaKTEPUCTUKU BPEIHBIX U OMACHBIX
(hakTOpOB TIPOM3BOACTBEHHOW Cpelbl M TPYIOBOTO IIPO-
1ecca, X KJacCU(pUKaIuy,

- TpeOOBaHMSI CAaHUTAPHO-TUTMEHHYECKOTO 3aKOHO-
JIATENIbCTBA C YYETOM CHEIM(HUKN AITETHHOCTH paboTo-
JTATes;

- METOJbl MOTHBALIMU U CTUMYJIUPOBAaHUS paObOTHU-
KOB K 0€3011acHOMY TPYILy;

Ywmeer:

-IPUMEHSATH METOABI JICHTU(PHUKAIIMY OMACHOCTEH U
OLIEHKHU MPO(eCCHOHATBHBIX PUCKOB;

-popmupoBath TpeOOBaHUS K CPEICTBAM WHAWBHIY-
aJBHOM 3alIUTBhl U CPEACTBAM KOJUICKTMBHOM 3alllUThI C
YUETOM YCIIOBHU TpyJa Ha pabodumx MecTax, OLCHHBAThH
WX XapaKTePHCTHUKH, a TaKXKE COOTBETCTBHE HOPMATHB-
HBIM TPEOOBAHHAM;

-aHAJIM3UPOBATh U OLICHUBATH COCTOSTHUE CAHUTAPHO-
OBITOBOTO OOCITYKUBaHUSI pAOOTHHUKOB.

Baapgeer:

- METoAaMu M CpCACTBaAMU OLUCHKH TEXHOI'CHHBLIX U
MPUPOAHBIX ONACHOCTEH PHCKa MX peau3alluy;

- CIOCOOHOCTBIO TMPOTAraHANPOBATh e W 33a]a9d
obecrieueHns1 6€30MIaCHOCTH YEIOBEKa W TMPUPOIHOHN cpe-
IIbl B TEXHOC(hEpE;

- CpPeIICTBAMU CITACEHUS YeIOBeKa.

Ha stom ypoBHe 00ydaronmMcst HCIIOIb3yeTCs KOMOWHU-
POBaHHEC MU3BECTHBLIX aJITOPUTMOB U IMPUCMOB JCATCILHO-
CTH, S9BPUCTHUYCCKOC MBIIIIJICHUC.

(20-29 6amnoB);
BOIIPOCHI K 3a4e-

Ty,
(16-21 6amnoB)

[Toporossrii
(35 - 49 6amnoB)
«3aYTEHO»

3uaert:

- ICTOYHUKHU U XapaKTEPUCTHKH BPEIHBIX M OMACHBIX
(hakTOpOB TPOM3BOJCTBEHHOW CPElbl U TPYIOBOTO IPO-
necca, ux Kiaccupukarvu;

- METOJIbl MOTHBALIMU U CTUMYJIHUPOBAHUS PaOOTHU-
KOB K 0€3011acHOMY TPY/Ly;

Ymeer:

-IPUMEHSTh METOJBI MJICHTU(DHUKAIIMYA OMACHOCTEH U
OIIEHKHU MPO(HECCHOHATBHBIX PUCKOB;

-opmupoBaTh TpeOOBAHUS K CPEICTBAM WHIUBHIY-
ANBHOW 3alMThI U CPEACTBAM KOJUICKTUBHOMN 3aIllUTHI C
YUETOM YCIIOBMU TpyJda Ha paboduMX MecTaX, OlCHHBAThH
X XapaKTePUCTHUKH, a TaK¥Ke COOTBETCTBHE HOPMATHB-
HBIM TPEOOBAHHAM;

Baapeer:

- METOJaMH M CPEICTBAMH OLCHKH TEXHOICHHBIX U
MIPUPOJIHBIX OMACHOCTEH PUCKA MX peaH3allvH;

- CIIOCOOHOCTBIO IMPOTAraHANPOBATh SN U 33]a4d
obecrieueHunst 6€30IIaCHOCTH YEIOBEKa W TPUPOIHON Cpe-
JIbI B TEXHOCheEpE;

- CPEIICTBAMHU CIIACCHUS YeIOBEKa.

Ha sTtoM ypoBHE 0O0y4Yaromuiics CIOCOOCH IO MaMsATH
BOCIIPOM3BOJIUTH PAaHEE YCBOSCHHYIO MH(POPMAIIMIO U MPH-
MEHSTh YCBOCHHBIC aJrOPUTMBI ACSITECILHOCTH ISl peliie-
HUSI TUTIOBBIX (CTaHAPTHBIX) 33/1a4.

TECTOBBIE 3a[aHUS
(14-19 6amnoB);
BOITPOCHI K 3aue-

Ty,
(10-15 6amnoB)

Hwuzkwit (mormo-
POTOBEIIT) (KOM-
METCHIUS HEe
cthopmupoBaHa)

3Haer:

- HC 3HACT UCTOYHUKHU U XapPaKTECPUCTHUKU BPEAHBIX U
OITaCHBIX (b&KTOpOB HpOHSBOI[CTBCHHOfI Cpeabl U TpyHo-
BOTr'0 1mmpormecca, ux maccmbnxaunn;

TECTOBBIE 3a[aHUs
(0-13 6ammoB);
BOITPOCHI K 3aue-

Ty,
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(0-34 6anna) — - HE 3HaeT METOJbl MOTHUBAIMK U CTUMYJIHPOBAHUA (0-9 6annoB)
«HE3AYTCHO» pabOTHHUKOB K 0€30TIaCHOMY TPYIY;
Ymeer:

- HEe yMeeT MNPUMEHATh METOABl WACHTH()UKALUH
OIIACHOCTEH M OLICHKH PO(ECCHOHATIBHBIX PUCKOB;

- HEe MOXKeT (hOpPMHPOBATH TPEOOBAHMS K CPEACTBAM
WHIWBUAYaTbHON 3alllUTBl M CPENCTBAM KOJUICKTHBHOM
3alIUTBI C YYETOM YCIIOBHH TpyZa Ha pabodnx MecTax,
OLICHMBATh MX XapPAKTEPUCTHKH, a TAKXKE COOTBETCTBHE
HOPMAaTUBHBIM TpeOOBaHUIM;

Baageer:

- He BJaJeeT METOAAMH U CPEICTBAMHU OICHKH TeX-
HOTEHHBIX M MPUPOJHBIX OMACHOCTEH pHCKa MX peajn3a-
1UH;

- He BIaJIeeT CIIOCOOHOCTHIO MPOIMAaraHIupOBaTh Ie-
T ¥ 3amaun oOecriedeHus Oe30MacHOCTH YelOBeKa U
MIPUPOIHOM CpeAbl B TeXHOC(EpE;

- HE BJIaJICET CPEJCTBAMH CIIACEHUS YEIIOBEKA.

Ha stom ypoBHe oOydaromuiicsi He CIIOCOOEH caMOCTOS-
TeNbHO, 06€3 MOMOIIM W3BHE, BOCIIPOU3BOJIUTH U TPHME-
HSTh MOJTYYEHHYIO0 HHPOPMAIHIO.

7 YueOHO-MeTOoAN4YeCKOe H HH(POPMAIMOHHOE O0ecTiedeHre TUCHUILTHHBI
(MoayJin)

7.1 YueOHasi iuTepartypa

1. Ceprees, A.A. Ilpoueccsl u amnmapaThl MUIICBBIX MPOU3BOJICTB [IIEKTPOHHBIN
pecypc]: yuebnoe nmocodbue / A.A. CepreeB. — Wxesck : ®I'bOY BIIO Uxesckas [CXA, 2013
— 371 ¢. — Pexxum noctyna: https://lib.rucont.ru/efd/363171

2. AxcenoBckuii A.B. YMK no aucuumnmne «lIpouecchl u anmapaThl TUIIEBBIX
MPO-U3BOJACTBY JUIsl CTYAEHTOB IUIOJOOBOLIHOIO MHCTUTYTa OYHOW M JUCTAHIIMOHHO-3a0YHOU
dopm oOyuenust mo HampasieHuto 35.03.07 TexHoJOrHs NPOM3BOJCTBA U NEpepabOTKH Cellb-
CKOXO3sIICTBEHHOH npoaykuuu. — Muuypunck, M3a-so Muuypunckuii ['AY, 2024.

3. XononunuH, A.H. JIabopaTopHslil mpakTukyM 1o Kypcy «IIporeccsl u annapats
MUIIEBBIX TTPOU3BOACTBY [DIEKTPOHHBIN pecypc] : yued. mocodue / C.}O. ConoBbix, OpeHOypr-
ckuit roc. yH- T, A.H. Xonogunun .— 2-e u3g. — OpenoOypr : OI'Y, 2014 .— 142 c. : un. —
Pexxum noctyna: https://lib.rucont.ru/efd/293581

4. Bob6mukosa, T.B. IIpotieccsl u anmaparsbl MUIIEBBIX MPOU3BOICTB [DJIEKTPOHHBIN
pecypc] : yuebHnoe nocobue / C.H. llnbikos, A.B. IlepmskoB, CTaBponoJabCKUii TOC. arpapHbIit
yH-T, T.B. Bo6iukoBa .— Crasponons : AI'PYC, 2013 .— 212 c. : un. — ISBN 978-5-9596-
0958-0 .— Pesxxum moctyna: https://lib.rucont.ru/efd/314402

7.2 MeToanyecKue yYKa3aHus M0 OCBOEHUIO TUCHMILIUHBI

1. Axcenosckuit A.B. Ilpaktukym no aucuumiuHe «lIporeccsl u anmaparbl MUIIEBBIX
IIPOU3BOJICTB» AJI CTYAEHTOB IUIOJOOBOIIHOTO HMHCTUTYTAa OYHOW M JUCTAHIIMOHHO-3a0YHOU
dbopm oOydenus o HampasieHuto 35.03.07 TexHoIOTHs MPOU3BOCTBA U TIEPEPAOOTKU CEITHCKOXO-
3AHCTBEHHON MPORyKUUH. — MuuypuHck, M3a-8o Mudypunckuii ['AY, 2024.

2. AkceHoBckmii A.B. MeToaudeckue yka3aHusl JIJII CAMOCTOSITEIILHOW pabOTHI 1O JIHC-
muiuinHe «lIponeccsl M anmapaThl NUILEBBIX IPOU3BOACTBY JUIsl HAIPABIECHUS IOATOTOBKU
35.03.07 TexHonorus MPOW3BOJCTBA U TMEPEPabOTKH CEIbCKOXO3HCTBEHHONW MPOAYKIUU. —
MuuypuHck, M3n-Bo Muuypunckuii 'AY, 2024.
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3. AkceHoBckuii A.B. Metoauueckue yka3zaHusl Uil BBIIOJTHEHUS KOHTPOJIBHON paboThI
oOyuaromuMucs 3a04Hoil gopmel mo gucuuiuinHe «lIpoueccsl n anmaparsbl MUILEBBIX MPOU3-
BOJICTBY» JUIA HarpaBiieHHs moArotoBku 35.03.07 TexHosorusi mpou3BOJICTBA M MEpPepabOTKU
CEIbCKOX035HCTBEHHOM MpoayKiuu. — MuuypuHck, M3a-so Muuypunckuii ['AY, 2024.

7.3 Undopmannonnbie U n(poBble TEXHOJIOTHHU (IPOrpaMMHoOe odecrieye-
HHe, COBpeMeHHbIe MpodeccHOHATbHbIE 0a3bl JAHHBIX 1 HHGOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMbI)

YyeOnas nucuuIuinHa (MOYJb) MpeIycMaTpPUBAET OCBOCHHE MH(OPMAIMOHHBIX M IU(]-
POBBIX TeXHOJIOTHH. Peanmu3amust uQpoBBIX TEXHOIOTUN B 00pa30BaTEIbHOM MIPOCTPAHCTBE SIB-
JSIeTCs OJJHOM M3 BaXXHEUIIMX IIeJied 00pa3oBaHMs, JAIOMIEH BO3MOXKHOCTh pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJaroImuXcs Kak OyAyIINX BHICOKOKBATH(DUIIMPOBAHHBIX CIICIHA-
JIMCTOB.

[ndpoBbie TEXHOJIOTHH MPEAYCMATPUBAIOT PA3BUTHE HABBHIKOB 3()(HEeKTHBHOTO peuieHus
3a71a4 MPOo(HeCCHOHAILHOTO, COIMATBHOTO, JUYHOCTHOTO XapaKTepa C UCTIOJIb30BaHUEM PA3IIny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TE€XHOJNOTHUH. OcBoeHHe HU(POBBIX TEXHOJOTHH B paMKax
JAHHOM JMCIUIUTUHBI (MOJYJIsI) OPUEHTUPOBAHO Ha CHOCOOHOCTh OE301AaCHO W HAJJICHKAIIUM
00pa3oM moJy4arhb JIOCTYII, YIIPABIATh, HHTETPUPOBATh, 0OMEHHUBATHLCS, OLIEHUBATD U CO3/aBaTh
UH(POPMAILIKIO C TIOMOIIIBIO IIH(PPOBBIX YCTPOHUCTB U CETEBBIX TexHONIOTHi. DopMupoBanue nud-
POBOIl KOMIIETEHTHOCTH IMpeanojaraet paboTy ¢ AaHHBIMH, BJaJ€HHE WHCTPYMEHTAMH JUIS
KOMMYHHUKAIHH.

7.3.1 DJ1eKTPOHHO-0MOJINOTEYHbIE CUCTEMbI U 0a3bI TaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Ne 6/1 (CereBas a1eKTpoHHas OUOIMOTEKA)

2. ba3a naHHbIX 27eKTpoHHBIX HH(popMannoHHbIX pecypcoB I'BHY ITHCXbB (norosop
1o 00eCIeyeHNI0 JOCTyMa K 3JeKTPOHHBIM HH(popMmaoHHbIM pecypcaM ®T'BHY [THCXB ye-
pe3 repmunan ynainennoro gocryna (TYJ ®T'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexTpoHHast 6ubnuoreyHas cucrema «HanumoHanbHbI UQpoBoi pecype «PykoHT»:
Komnekmun «ba3ossiit MmaccuB» u «Konoc-c. Cenbekoe xozstiictoy (https://rucont.ru/) (morosop
Ha OKa3aHHUe yCIyT MO0 MPeA0CTaBIeHUIO JocTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnektporHoe n3aarenbcto KOPAMTy (https://urait.ru/) (ToroBop Ha OKa3aHHUe
YCIIYT O IPEJOCTaBIEHUIO AOCTyNa K oopazoBaTenbHoi miargpopme OO0 «DneKTpoHHOE U3/1a-
teascrBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnexTpoHHO-OMOMMOTEUHAst crcTema «Bepranckuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE HCITOIb30BaHue npou3BeneHuit ot 26.03.2020 Ne 14/20/25)

6. baza nanabix HOB «HanwmonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o nmoakmrodeHuu Kk HOb u npegocrasnennn noctymna k oobexktam HOb ot 01.08.2018
Ne 101/HDOb/4712)

7. CornaiieHue 0 COTPYIHUYECTBE MO OKa3aHUIO OMOIMOTEUHO-MHPOPMAIIMOHHBIX U CO-
IIUOKYJIbTYPHBIX YCIYT MOJIb30BATENsIM YHUBEPCUTETA U3 YMCIIa MHBAIUIOB 10 3pPEHUIO, C1abo-
BUSIIINX, WHBAIHIIOB APYTHX KATETOPHH C OTPAaHWYCHHBIM JIOCTYIIOM K WH(OpPMAIWH, JIHII,
UMEIOIUX TPYAHOCTU ¢ uTeHHeM IiockoneyarHoro tekcra TOI'BYK «TamGoBckas obimactHas
yHHUBepcaiabHas HayuHas Oubiamoreka uMm. A.C. ITymkuna» (https://www.tambovlib.ru) (corma-
nieHue o cotTpyanuyectse ot 16.09.2021 Ne 6/H)

7.3.2 UndopManoHHbIE CTIPABOYHBIE CHCTEMbI
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uus - https://elibrary.ru/

1. CnpaBounas npaBoBas cucteMa Koncynerantllimtoc (10roBop nocraBku, agantanuu u
conpoBoXxAcHUS dK3eMIUsIipoB cucteM KorcynpranTtlImoc ot 11.03.2024 Ne 11921 /13900/2C)

2. DnexTpoHHbIN nepuoanueckuid cnpaBouHuk «Cucrtema 'TAPAHT» (noroBop Ha yciy-
I'¥ 110 compoBokaeHHO 0T 15.01.2024 Ne 194-01/2024)

7.3.3 CoBpemeHnHbIe npodeccuoHAIbHbIC 0a3bl JaHHBIX

1. baza naHHBIX HOPMATHUBHO-IIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTeNbHON Mpo-
rpamMMbl «Pocmetony (moroBop ot 15.08.2023 Ne 542/2023)
2. baza nannpix Hayunoii anextponnoi 6ubiamorexkn eLIBRARY.RU — poccuiickuii nH-
(dhopMaIMOHHO-aHAIMTUIECKHUM MTOPTal B 00JIACTH HAYKH, TEXHOJIOTHH, MEJIUIIMHEI 1 00pa3oBa-

3. Ioptain oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTeie naHHble DenepalnbHON  CITyKObI

https://rosstat.gov.ru/opendata
5. IlpodeccuonanpHas 6a3a nannbix. Karamor 'OCTog http://gostbase.ru/.
6. IIpodeccnonanpHas 6aza manHbIX. PI'BY denepanpHBIl MHCTUTYT MPOMBINIICHHON COO-
creennoctH http://www1.fips.ru/wps/portal/IPS_Ru.

7. TlpodeccuonanbHass 0Oa3a JaHHBIX.

TEXHUYECKOM mokymenTaru http://docs.cntd.ru/.

rocyaapcTtB €HHOM CTaTUCTHUKU -

OnekTpoHHBI (OHI TPaBOBOM W HOPMATHBHO-

7.3.4 JInueH3n0HHOE U CBOOOIHO pacpPoCcTpaHsieMoe MporpaMMHoOe odecrie-
YyeHHe, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOU3BOICTBA

Ne Haumenosanue PazpaboTunx HocrynHocts Cceinka Ha EnunbIi PexBusutel noa-
1O (mpaBoobia- | (JIMLEeH3WOHHOE, | PpeecTp POCCHHCKHX TBEPIKAAIOLIETO J0-
JiaTesp) cBoOOJHO pac- | mporpamm mis OBM | kymeHTa (mpu Hamu-
npoctparsgemoe) | u Bl (mpu HamIanm) YUK
1 | Microsoft Windows, Microsoft JluieH3noHHOE - JIuneHsus
Office Professional Corporation o1 04.06.2015 Ne
65291651 cpok neit-
cTBUs: OECCpOUHO
2 | AwnrtuBupycuoe npo- | AO «Jlaboparo- | Jlunenszuonnoe | https://reestr.digital.g | CyGnuieH3noHHBIH
rpammHoe obecriedue- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security mms (Poccust) 24.10.2023 Ne 6/H,
OusHeca CPOK JICHCTBUSL: C
22.11.2023 no
22.11.2024
3 | MoiitOduc Crangapr- | OOO «Hoeble Juniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
HBIH - o0JiauHbIE TEX- ov.ru/reestr/301631/? «PyGuKoH»
OducHsIil makeT Hostorun» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JU1s1 pabOoTHI C TOKY- cust) 03641000008190000
MEHTaMU 1 MOYTON 12
(myoffice.ru) CpOK JelicTBus: Oec-
CPOYHO
4 OducHbIN MakeT AO «P7» Juniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
«PT7-Oduc» ov.ru/reestr/306668/? «Codrekcy
(meckTorHasi BEpCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07

CpOK feiicTBust: bec-
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http://gostbase.ru/
http://www1.fips.ru/wps/portal/IPS_Ru
http://docs.cntd.ru/

CpOYHO

5 OrmepantoHHast CH- 00O "basansT | JIunensuonnoe | https://reestr.digital.g Konutpakt ¢ 000
crema «Anbt O6paso- | cBoGOIHOE MPO- ov.ru/reestr/303262/? «Codrerc»
BaHHE rpamMmHOE 06ec- sphrase_id=4435015 ot 24.10.2023 Ne
neueHue" 03641000008230000
07
CPOK JeiicTBust: Gec-
CPOUHO
6 | Iporpammuas cucre- | AO «Antumma- | Jlunensuonnoe | https://reestr.digital.g | JlunensuouHsIit m0-
Ma s o6Hapyxeuust | ruat» (Poccust) ov.ru/reestr/303350/? roop ¢ AO «AH-
TEKCTOBBIX 3aHMCTBO- sphrase_id=2698186 THUILIATKAT OT
BaHUH B yUCOHBIX U 23.05.2024 Ne 8151,
HAay4IHBIX paboTax CPOK JICHCTBHSL: C
«Antumiaruat BY3» 23.05.2024 o
(https://docs.antiplagia 22.05.2025
us.ru)
7 Acrobat Reader Adobe Systems | Cso6GomHo pac- - -
- IIPOCMOTP JIOKYMEH- [POCTPaHIEMOe
toB PDF, DjVU
8 Foxit Reader Foxit CBobojHO pac- - -

- TIPOCMOTP JTIOKYMEH-
toB PDF, DjVU

Corporation

MIpOCTPAHACMOC

7.3.5 Pecypcbl nH(pOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn « UHTEp-

HET»
1. CDTOwiki: 6a3a 3nanuii mo nudpoBoit Tpanchopmarnmu https://cdto.wiki/
2. [Tpodeccuonanbubie 6a3bl naHHbX: PI'BY denepanbHblii HHCTUTYT MPOMBIII-

nennoit coocreennoctu (http://www.fips.ru/wps/portal/IPS_Ru);
3. Karanor I'OCTog (http://gostbase.ru/);
4. ONEeKTPOHHBIM (QOHJ NPaBOBOM M HOPMATHUBHO-TEXHMYECKOH JIOKyMEHTAIUH

(http://docs.cntd.ru/).

7.3.6 LIndpoBble HHCTPYMEHTHI, IPUMeHsieMblIe B 00pa30BaTeJIbHOM IpoLecce

ONoGaRwWdE

http://www.trello.com

LMS-numardpopma Moodle
BuptyanbHas nocka Mupo: miro.com
Buptyansnas nocka SBoardhttps://sboard.online
BuptyansHas nocka Padlet: https://ru.padlet.com
Ob6naunsle cepBucsl: Anaexc./luck, O6mnako Mail.ru
Cepsucol onpocos: Suaexc @opmer, MyQuiz
Cepsucol BuseocBs3u: SHnekc teaemoct, Webinar.ru
. CepBuc coBMecTHOI paboThl HajJ mpoekTamu Juisi HeOonpmmx rpynm Trello

7.3.7 udpoBble TEXHOJIOTMH, IPUMEHsIEMble NPU U3YYEeHUH TUCITATIMHBI

Ne

Hudpossie TexHOIOTHH

Bunast yueGHO#H paboTbl, BHITOTHsE-
MBIE C IPUMEHEHUEM HUPPOBOI

dopmupyemble
KOMIETEHIIUU

WJIK
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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://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

TEXHOJIOTHU
1. | O6ma4HbBIe TEXHOJIOTHA Jlexuun [1K-4 N -3nk-4
CamocrosTenbHas padorta
2. | bonsine na"nHbie Jlexmn [1IK-4 N -31ik-4
CamocTosTenpHas pabora
3. | Texuomorum 6ecipoBoA- | JIekium I1K-4 W-3mx-4
HOH CBSI3H CamocrosTenbHas padoTta

8 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHune TUCHUIINHBI (MOIYJIs1)

Aynuropuu sl JTEKIUOHHBIX, MPAKTHYECKUX ¥ JTabopaTopHbx 3aHsaTwil (Jlaboparopus
MeXaHHM3alKy ¢/X mpousBoacTsa) (yi. MarepHanmonansras, 101, 4/3)

HoytOyk Acer (maB. Ne 2101045100); mpoektop (uuB. Ne 2101045202), mownibHas
yctanoBka (mHB. No  1101044158); nownbnblid  anmapar (uHB. Ne  2101042415);
WHCTpYMEHTANbHBIM HaO0Op (WHB. Ne 1101044175); xucnopogomep IITK-06 (wmHB. No
2101042414); ocummnorpadp O-1-76 (uuB. Ne 1101044168); ouncturens momoka OM-
3a(1101044161); maeBmotectep (wHB. Ne 2101042407).

[Tpu6op BIIB-2 (uuB. Ne 1101044180); perynsitop Temmneparypsl u Baaxkunoctu MITP-51
(unB. Ne 2101042436); ycrpoiictBo koHTpoins YKT-38 (unB. Ne 2101062182), Becst BJIK-500
(uaB. No 1101044003); Bmaromep (uuB. Ne 2101042307); Bmaromep HEpEeHOCHOU 3Kcrmpecc-
aHanu3a 3eneHoil maccel B3M-1 (unB. Ne 1101044027)

Aynurtopus s camocrtositenbHON paboTsl (I'epacumona 132-A; aya. 5/26a - kommbio-
TEpHbIN KJIacc)

KomMmrmbroTepHblii KJ1acc ¢ BBIXOJOM B UHTEPHET:

Kommerotrep Celeron 2000 — 4 mt. (uaB. Ne 1101044956; 1101044955; Ne 1101044954,
1101044953);

kommbtotep Celeron E 3300 OEM Monutop 18,57 LG W 1943 — 12 mr. (usB. Ne
1101047397; 1101047396; 1101047395;

1101047394,1101047393;1101047392;

1101047391;1101047390;1101047388;

1101047387;1101047386;1101047385);

koMmrbroTep Pentium (nuB. Ne 2101041806);

mwiorrep CH336A HP (unB. Ne 41013400057); nmpuntep Canon (unB. Ne 1101044951);
ckanep (uHB. Ne 2101065186); xonupoBanbHbIi anmapaT Canon (uuB. Ne 2101041802); monem —
1 mr. (uaB. Ne 2101065200);

BBIXOJ] B MHTEPHET; JIEKTPOHHBIC TOCOOHS U MTPOTPAMMBI.
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PaGouas mporpamma muctuiuinHbl «lIporeccsl U anmaparhl MUAMIEBBIX MPOU3BOJICTBY COCTaBJIC-
Ha B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC BO mo nanpasnennto moaroroBku 35.03.07 TexHo-
JIOTHSI IPOU3BOJICTBA U TIEpepabOTKU CENbCKOXO03IHCTBEHHOM MPOAYKIMHU (YPOBeHb OakanaBpHua-
Ta), yreepxkaeaHoro 17.07.2017. npotoxomn Ne 699

ABTOpBI: AOIEHT Kadeapbl TEXHOJIOTHUECKUX TPOIECCOB U TEeXHOC(HEpPHOW OEe30MacHOCTH, K.C.-
X.H. AkceHoBckuii A. B.

3aBeAyIOUMi Kadeapoil TeXHOIOTHUECKUX MPOIIECCOB U TeXHOC(epHOW 0e30macHOCTH, TOLEHT,
k.T.H. [llep6axos C. 1O.

Penensent: 3aBemyromnas kadenpoil mareMaTuku, (GU3NKA U HUHPOPMAIMOHHBIX TEXHOJIOTHIA,
K.c.-X.H. Kapreunna H.B.

[Tporpamma nepepaboTaHa 1 J0H0JIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.
[Iporpamma paccmotpeHna Ha 3acenanuu kadeapsl mpoTokod Ne 7 ot «13» anpens 2022 r.
[IporpamMmma paccMOTpeHa Ha 3aceJaHUU y4yeOHO-METOIUYECKOW KOMHUCCHUU WHKEHEPHOTO HH-
ctutyta Muuypunckoro I'’AY nportokon Ne 7 ot «14» anpenst 2022r.

[TporpammMa yTBepkJeHa pemeHueM Y4eOHO-MeTOJUUECKOro COBETa YHHUBEPCUTETa IPOTOKOJI
Ne 8 ot «21» anpens 2022 .

[Tporpamma nepepaboTaHa U JOTOJIHEHA B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC BO.
[TporpammMa paccMoTpeHa Ha 3acelaHuM KadeIpbl TEXHOJOTHYECKUX MPOLECCOB U TeXHOchep-
HOW 6e3omacHOCTH, MPoTOoKoI Ne 13 ot O5urons 2023 r

[TporpamMa paccMOTpeHa Ha 3acelaHHMM Y4eOHO-METOAWYECKONH KOMHCCHUU HH)KEHEPHOI'O WH-
ctutyra Muuypunckoro I'AY, npotokon NelO ot 19 utons 2023 r.

[Tporpamma yTBepkjeHa PemeHneM Y4eOHO-METOIMUECKOTO COBETa YHHUBEPCUTETA, IPOTOKOJI
Ne 10 ot 22 nronst 2023 1.

[Tporpamma nepepaboTaHa U A0MIOJHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu ®I'OC BO.
[Tporpamma paccMOTpeHa Ha 3acelaHuM Kadeapbl TEXHOJOTHUECKUX MPOLECCOB U TeXHOChep-
HO¥ 6e30omacHocTH, TPoTOKOI Ne 10 ot 13 mas 2024 r

[IporpamMa paccMOTpeHa Ha 3aceJaHHHM Y4eOHO-METOIWYECKONH KOMHUCCHUM HMHXEHEPHOIo HMH-
ctutyra Muuypunckoro I'AY, npotokon Ne09 ot 20 mast 2024 1.

[Tporpamma yTBepskaeHa PemennemM Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA, TPOTOKOI
Ne 09 ot 23 mas 2024 r.

OpuruHan J0KyMEeHTa XpaHHUTCsS Ha Kadeape TEeXHOJOTUH MPOU3BOJACTBA, XPAHEHUS U Iepepa-
OOTKHU MPOYKIIMK PACTEHUEBOICTBA
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