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1 Hesu u 321241 OCBOCHUS IMCHUILIHUHBI (MOAYJIA)

Heap u3yveHusi IMCHUITHHBI 3aKIIOYAIOTCS B MPUOOPETEHUH U YCBOCHUHU 00YYarOIIn-
MUCS 3HAHUH MIPOLIECCOB MUIIEBBIX MPOU3BOACTB U allapaToB JJIs UX OCYILECTBICHUS C YUYETOM
TEXHUYECKUX U SKOJOTMYECKUX ACIIEKTOB, a TAKXKE B IPAKTHYECKOM MOATOTOBKE UX K PELICHUIO
KaK KOHKPETHBIX IIPOU3BOJICTBEHHBIX 33/ay, TaK U MEPCIEKTUBHBIX BOIIPOCOB, CBSI3aHHBIX C pa-
LHMOHAIN3alMeld IPOLIECCOB U COBEPILIEHCTBOBAHMUEM aIllIapaTOB MUIIEBBIX MPOU3BOJCTB.

3agauM JUCHMIVIMHBI: 337aydl M3Y4YCHUs AUCLUUIUIMHBL (HOPMYIHPYIOTCS Ha OCHOBE
TpeOoBaHul K MpodhecCHOHaTbHBIM 3HAHUSIM, YMEHHSIM U HaBbIKaM, KOTOPBIMU JIOJDKHBI BIaJIETh
o0yyJaromuecsi, ONnpeaesiloTCs MECTOM JAMCHUIUIMHBL B y4eOHOM IIaHe, HEOOXOJUMOCThIO HC-
MI0JIb30BAHUS €€ ITPU U3YYCHHUH CHEUAIbHBIX KYpPCOB U B JUIUIOMHOM IIPOCKTUPOBAHUHU.

3agaun TUCHMILIMHBI COCTOST B M3yYeHHH Ha 0a3e (pyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKU
U XUMHH OOIIMX MPOLECCOB, MPOTEKAOIINX B PA3TUYHBIX MPOU3BOACTBAX, U3YUEHUNU COBPEMEH-
HBIX almnapaToB, OOLIMX METOJIOB MX pacueTa, IyTel palMoHaIu3aluy MpoLECcCOB, BbIOOpa OI-
TUMAJIbHBIX KOHCTPYKIMH anmnaparoB B KOHKPETHBIX IMPOM3BOJICTBAX, B OCBEIIEHHUH OCHOBHBIX
TEXHUUYECKUX IPOOJIeM, HAyUHBIX JOCTHKEHUNM U COBPEMEHHBIX TEHJEHIMM MCIOIb30BaHUs HO-
BbIX (PM3MUYECKUX METOJIOB OOpaOOTKH MUIIEBBIX MPOIYKTOB B TECHOW B3aMMOCBSI3U C BOIIPOCA-
MU TEXHOJIOTHUH.

2 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

CornacHo yyeOHOMY IUTaHy AMcUUIUIMHA (MOIyih) «IIporeccsl u ammaparsl MHIEBBIX
IPOU3BOJCTBY OTHOCHUTCA K Oyoky bBl. B mane ydeOHOro mporecca o HarpapiIeHUIO TOATO-
ToBKH 35.03.07 «TexHonorus npou3BOJCTBA U NEpepabOTKU CEIbCKOX03IHCTBEHHON MPOaYK-
[IUU»» YacT, HOpMHUPYEMOIl yuacCTHUKaMH 00pa3oBaTenbHbIX oTHOIIeHH (B1.B.15)

Nzyuenne nucuurumnsl (Moxyns) «I[Iporeccsl u anmaparsl MAMIEBBIX TPOU3BOJICTBY» OCHO-
BBIBAETCS HA 3HAHUSX, YMEHMSIX M HaBbIKaX TaKUX JAUCHUIUINH, Kak «Dusuka», « THpopMaTukay,
«Opranusanus Mpou3BOJICTBA U peAnpruHIMaTeNbCTBO B ATTK.

3HaHUs, YMEHMS U HaBbIKH, (OpMUpYEMBIE B MPOLECCE OCBOSHUS JUCLUILIUHBI (MOTYJIs)
«[Tporecchl u anmapaThl MHIIEBBIX MTPOU3BOJICTBY» B3aUMOICHCTBYIOT CO 3HAHHUSMHU, YMEHUSIMHU
U HaBBbIKAMH, MOJYYEHHBIMU B MPOLIECCe U3YUCHMs AUCLUIUIUH (Moaynel): «MexaHuzauus u
AaBTOMATH3AIMsI TEXHOJIOTMYECKHX IMPOIECCOB PACTEHHEBOACTBA U KUBOTHOBOJCTBa», «TexHO-
JIOTHsI XpaHeHUs U nepepaboTKH MPOAYKIUN PacTEeHUEBOJCTBa», «T€XHOJIOTUs XpaHEeHUs U Ie-
pepaboTKH MPOIYKIINU KUBOTHOBOZACTBAY, «VIHHOBAalIMOHHBIE TEXHOJIOTUN XPAaHEHHS U Iepepa-
60TKH 3epHa», «CoopyxkeHre U 000pyAOoBaHHE JUIsI XPaHEHUS MPOAYKIUH PAaCTEHUEBOJCTBA U
KUBOTHOBOJICTBaY», « [€XHOXMMHUYECKUN KOHTPOJIb CEITLCKOXO035ICTBEHHOTO CHIPhS M TIPOTYKTOB
nepepaboTkny, «IIporpeccuBHbIE TEXHOJIOTUU XPAaHEHHSI IIJI0Z0B M OBOLIEHY.

3 [lnanupyemMble pe3yJibTaThl 00yUeHHs M0 JUCHUILINHE (MOAYJII0), COOTHe-
CEHHbIE C IVIAHMPYEMBIMH Pe3yJbTaTaAMH OCBOCHHUSI 00pa30BaTeIbHOM MPO-
rpaMmbl

B pesynbraTte n3ydeHus! JUCHUILIMHBI 00Y4YaOIIUICS TOJKEH OCBOUTH TPYAOBbIE (PYHK-
LUU:

Opranu3zaiys OIpou3BOACTBa MpoayKiuu pacrenueBoacTsa (13.017 Arponom (yTB. npu-
ka30M MuHTpyaa u connansHoi 3amutel PO ot 20.09.2021. Ne 6441 (B/6)

TPYZIOBBIE IEUCTBUSA:

VYnpasieHue peanu3anueil TEXHOJIOTHYECKOI0 Ipolecca MPOU3BOACTBA IPOAYKIIMH pac-
teHueBoicTBa (B /02.6)



OrniepaTuBHOE yIpaBJICHUE MPOU3BOACTBOM IMPOJIYKTOB MUTAHUS U3 PACTUTEIILHOIO ChI-
pbsl HA aBTOMATU3UPOBAHHBIX TeXHOJIOTHYeCKUX JUHMSIX (22.002 Crneuuaniuct Mo TeXHOJIOTUU
IPOJYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIpbst (D/6)

TPYJIOBBIE I€UCTBUS:

Opranu3zanus BeeHUsI TEXHOJIOIMYECKOT0 MPOoLIecca B paMKax MPUHATON B OpraHu3aluu
TEXHOJIOTHH MPOU3BOICTBA IPOAYKTOB MUTAHUS U3 PACTUTENBbHOTO chipbs (D / 01.6)

VYrpaBneHue peanuzaieil TEXHOJIOTHYECKOTO Mpoliecca MPOU3BOJICTBA MPOAYKIIMHM pac-
teHueBojicTBa (B/02.6)

OcBoeHHE TUCIUIUIMHBI (MOJTYJISI) HAIPaBIeHO HAa (POPMUPOBAHUE KOMITETEHITHI:

[IK-3. CriocobeH moab30BaThCS ANEKTPOHHBIMU HH(OPMALIMOHHBIMU pecypcamMu IMpu
pa3paboTKe CUCTEMBI MEPONIPUATHUI 10 IPOU3BOACTBY CEIbCKOXO034MCTBEHHON POAYKIIUHU C CO-

OrofeHueM TpeOOBaHM 3aKOHOAaTeNbcTBa PO

[TIK-6. CriocoOeH mpUMEHATh METOMABI MOA0O0pa, TUTAHBI Pa3MEIICHUs U IKCILTyaTaluu
000py/10BaHUs IPU MIPOU3BOJICTBE MPOAYKTOB MUTAHUSI )KUBOTHOT'O TPOUCXOKICHUS

Kon 1 nanme-

Kpurepuu onileHHBaHUs Pe3yNbTaTOB 00y4YeHUs

Kon u nanme- HOBaHUE UH- Huskuit (ILE)-
HOBAHUE KOM- JIUKaTopa J10- FIOpOTOBBIH, . o o
T CTYSKCHIS KOMIIETECHLIUS IToporossrii Bba3zoBbrit [IponBuHyTHII
KOMITETeHIH | copmupo-
BaHa)
I1K-3 — Cmo- HUK-1,3— He npumens- | Yaosierso- Xoporo O1imm4HO
coOeH nonb30- | [Ipumensier B | et B cBoei PHUTEIBHO NPUMEHSIET B | IPUMEHSET B
BaTbCS DJIEK- CBOEH IIPO- npodeccuo- | MPUMEHSET B | CBOEH IIPO- CBOEH ITpO-
TPOHHBIMU (eccroHaNb- | HABHOI Jiesi- | CBOEH Ipo- ¢beccuonanb- | peccuonanb-
nH(popManu- HOWH Hes- TEJBLHOCTH (deccuoHanb- | HOM AEATENb- | HOM JEATENb-
OHHBIMH pe- TEJIbHOCTH 3HAHUA 3aKO- | HOW JEATENIb- | HOCTH 3HAHUS | HOCTH 3HAHUS
CypcamHu IIpu 3HaHMS 3aKO- | HOoAaTelabCcTBa | HOCTH 3HAHUS | 3aKOHO/JA- 3aKOHO/Ja-
pa3paboTke HOJATEb- PO 3aKOHO/Ia- tenscTBa PO | TenscTBa PO
CUCTEMBI Me- ctBa PO TenbeTBa PO
ponpusitiii no | UK-2,,.3 — He ocy- YactruuHo Xopoio OT1nnuHO
npou3BoACTBY | OcyriecTs- HIECTBIISIET OCYLIECTBJIS- | OCYLIECTBISA- | OCYIIECTBIIA-
CENBbCKOXO- JI€T ITOUCK MTOMCK HEOO- | €T IIOMCK He- | €T IIOMCK He- | €T IIOUCK He-
3AMCTBEHHON Heo0X0Iu- XOIMMOM MH- | 00XOoIuMOi 00xX0IMMOM 00xX0IMMOM
HOPOXYKLUH ¢ | Mot uHpOp- | hopmanuu ¢ | uHGopMauu | MHGopMaLuKu | HHGopMaLuu
COOJIIOZICHMEM | MAIlMM C UC- | UCIOJIb30Ba- | C MCIOJbB30- C UCIOJIB30- C MCIOJIB30-
TpeboBaHuUi MOJIb30BAHU- | HUEM DIIEK- BAHUEM DJIEK- | BAaHUEM DJIEK- | BAHHUEM DJICK-
3aKOHO/1a- €M DJIEK- TPOHHO- TPOHHO- TPOHHO- TPOHHO-
tenbeTBa PO | TpoHHO- uHdopmanu- | uHPopManu- | uHbopmanu- | uHGopMaLu-
nH(pOpMaInu- | OHHBIX pe- OHHBIX pe- OHHBIX pe- OHHBIX pe-
OHHBIX pe- CypcoB CypcoB CypcoB CypcoB
CypcoB
HUK-3,c3 — He nmonumaer | YaoBnerso- Xopouio mno- OTau4HO 110-
[Tonnmaer OCHOBHbBIE PHUTENBHO MO- | HUMAET OC- HHMAaeT OC-
OCHOBHBIE aCIIeKThI pa3- | HUMAET OC- HOBHBIE ac- HOBHBIE acC-
aCreKThl pa3- | pabOTKU CH- | HOBHBIE ac- IIEKTHI pa3pa- | MEKTHI pa3pa-
paboTKu CU- | cTeM Mepo- MEKTHI pa3pa- | OOTKHU CUCTEM | OOTKH CUCTEM
CTEM MEpO- MPUATUHI 1O OOTKU CUCTEM | MEPONPUATUN | MEPOTIPUATUI
NPUATHN IO | IPOU3BOA- MEPOIPUATHI | IO IPOU3BOJI- | MO MPOU3BOI-
MIPOU3BO- CTBY CElJlb- 10 TIPOU3BOJI- | CTBY CElb- CTBY CElJlb-
CTBY C€Ilb- CKOXO3sM- CTBY C€JIb- CKOXO3s1H- CKOXO351H-
CKOXO351H- CTBEHHOU CKOXO03M- CTBEHHOU CTBEHHOU
CTBEHHOU HPOAYKIUH CTBEHHOMU NPOAYKLIUHU NPOAYKIUH
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MPOIYKIINH MPOIYKIINH
I1K-6 - Cmo- UK-1 qx.6 — He cnocoben | Hactuuno Xoporo cro- | OTIWYHO CTo-
cobeHn ynpaB- | OcymiecTs- OCYILIECTB- croco0eH coOeH oCy- co0eH ocy-
JISATH Kayve- JIIeT KOH- JSATh KOH- OCYIIIECTB- HIECTBIIATH 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- | nmomydabpu- | CTBa ChIPbs, pbs, IOITYy- pbs, IIOJLY-
€MOCTBIO MPO- | 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- 1Y TIPU MIpU TIPOU3- MIPU IIPOU3-
PaCTUTENBHO- | CTBE HPOIYK- | CTBE IIPOIYK- | IPOU3BOACTBE | BOACTBE MPO- | BOACTBE IPO-
r'O CBIPbS HA TOB Ha aBTO- | TOB HAa aBTO- | IPOJYKTOB HAa | TyKTOB Ha JyKTOB Ha
aBTOMAaTHU3H- MaTU3UPO- MaTU3UpO- aBTOMAaTU3M- | aBTOMAaTHU3H- | aBTOMAaTHU3H-
POBaHHBIX BAHHBIX T€X- | BAHHBIX T€X- | POBAHHBIX POBaHHBIX POBaHHBIX
TEXHOJIOTHYE- | HOJIOTHYe- HOJIOTHYe- TEXHOJIOTHU- TEXHOJIOT - TEXHOJIOTU-

CKHUX JIMHUAX

CKHUX JIMHHUAX

CKUX JIMHUAX

YECKHUX JIMHU-
20.¢

YCCKUX JIMHU-
X

YECKHUX JIMHU-
X

HUK-2 1.6 — He ciocoben | YaoBaeTBo- Xoporio cno- | OTnu4YHO cmo-
Brnageer BJIaJIETh MIPO- | PUTEIBHO coOeH Bia- coOeH BJIa-
npodeccno- | heccroHanb- | COCOOEH netb mpodec- | neth npodec-
HAJIbHBIMU HBIMU KOM- BJIAJICTh IIPO- | CHOHAJIbHBI- | CHOHAJIbHbI-
KOMIIBIOTEP- | IBIOTEPHBIMU (eccuoHanb- | Mu KOMIBIO- | MU KOMIIBIO-
HBIMHU U TE- U TEJIEKOM- HBIMH KOM- TEPHBIMHU U TEPHBIMU U
JIEKOMMYHHU- | MyHHUKaIlH- INBIOTEPHBIMU | TEIEKOMMY- | TEJIEKOMMY-
KaIlHUOHHBIMH | OHHBIMHU T€X- | ¥ TCICKOM- HUKAlWOH- HUKAIMOH-
TEXHOJIOTHS- | HOJOTHSIMA B | MyHHUKAaIlH- HBIMH TEXHO- | HBIMU T€XHO-
MH B IIPO- npodeccuo- OHHBIMHU T€X- | JIOTHUSMU B JIOTUSIMU B
(deccroHa b- | HAJIBHBIX HOJIOTUSIMU B | ipodeccuo- npodeccuo-
HBIX OPUHTH- | OPUHTHPO- npodeccuo- HaJIbHBIX HaJIbHBIX
POBAaHHBIX BAHHBIX UH- HaJIBHBIX OPHUHTHUPO- OPHUHTHUPO-
uHpopMmarm- | GopManMoH- | OPUHTHPO- BAHHBIX UH- BAHHBIX UH-
OHHBIX CH- HBIX CHCTC- BAaHHBIX WH- ¢dbopmanmon- | ¢popManuoH-
cTeMax Mpo- | Max IpoM3- (GopManMoH- | HBIX cHCTe- HBIX CUCTE-
HM3BO/JICTBA BOJICTBA po- | HBIX CHCTC- Max Ipou3s- Max Mmpou3-
MPOAYKTOB JYKTOB UTa- | Max IpOu3- BOJICTBA MPO- | BOZACTBA IIPO-
MATaHUS Ha HHUS Ha aBTO- | BOACTBA IPO- | NyKTOB IIMTA- | AYKTOB IIMTAa-
aBTOMATHU3H- | MAaTU3UPO- AYKTOB IIMTA- | HUSA HaA aBTO- HHA Ha aBTO-
POBAHHBIX BAHHBIX T€X- | HUA HA aBTO- | MaTU3UPO- MAaTU3HUPO-
TEXHOJIOTU- HOJIOTHYE- MaTU3UPO- BaHHBIX T€X- | BAHHBIX TEX-
YECKUX JIH- CKHUX JIMHUSX | BAaHHBIX TE€X- | HOJIOTHYE- HOJIOTHYE-
HUIX HOJIOIM4C- CKHX JIMHHUAX | CKUX JMHHIX
CKUX JIMHUSAX
UK-3 k-6 — | He ocy- YacTUyHO Xoporio O1im4HO
Ocymects- HIECTBIISIET OCYIIECTBIISA- | OCYILECTBIIA- | OCYIIECTBIIS-
JIA€T TEXHO- | TEXHOJIOTH- €T TEXHOJIO- €T TEXHOJIO- €T TEXHOJIO-
JIOTUYECKOE | YECKOE TUYECKOE TUYECKOE TUYECKOE
YIPaBICHUE | yIIPaBJICHUE YIIPaBJICHHE YIPABJICHHUE yIpaBJICHUE
obopymoBa- | obopympoBa- obopymoBa- obopymoBa- obopynoBa-
HHUEM, CUCTe- | HUEM, CUCTe- | HUEM, CHCTE€- | HHEM, CUCTE- | HHEM, CHCTE-
MaMmu 6e3- Mamu 0e3- MamHu 6e3- Mamu 0e3- Mamu Oe3-
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OITACHOCTH M | OITACHOCTU M | OIIACHOCTH M | OIACHOCTH U | OIMACHOCTH U
aBTOMATHKOM | aBTOMATHKOM | aBTOMaTHKON | aBTOMAaTHMKOW | aBTOMAaTHUKOM
MpU POU3- MIpHU MIPOU3- MIpHU MIPOU3- IIpU [IPOU3- MpY MPOU3-
BOJICTBE IIPO- | BOJCTBE NPO- | BOACTBE MPO- | BOACTBE MPO- | BOJACTBE IIPO-
JTYKTOB IH- JIYKTOB MUTa- | AYKTOB MHUTa- | AYKTOB IUTA- | AYKTOB IIUTa-
TaHUs U3 HUSI U3 pac- HUSI U3 pac- HHS U3 pac- HHUS U3 pac-
pacTUTeIb- THTEJIHLHOTO THTEJIHLHOTO TUTEIILHOTO THTEIHLHOTO
HOTO ChIPbsI CBIPbSl HA aB- | ChIPbSl HA aB- | ChIPbS HA aB- | CHIPbS HA aB-
Ha aBTOMAaTH- | TOMAaTU3UPO- | TOMATU3UPO- | TOMATHU3UPO- | TOMATHU3IUPO-
3UPOBAaHHBIX | BAHHBIX T€EX- | BAHHBIX T€X- | BAaHHBIX TE€X- | BAaHHBIX TEX-
TEXHOJIOTH- HOJIOTHYE- HOJIOTHYE- HOJIOTHYe- HOJIOTHYE-
YeCKHUX JIh- CKHUX JIMHUAX | CKUX JUHUSAX | CKHX JHUHHAX | CKUX JIMHUSIX
HUSIX

B pe3ynbrare u3ydeHus AUCHUILIMHBI 00yYarOIUICs TOJDKEH:

3HaMb:

— TEXHOJIOTUYECKUE LIEIH, TEOPETUUECKUE OCHOBBI M MH)KEHEpPHBIE 3a/1a4d OCHOB-
HBIX IPOLIECCOB PA3IMYHBIX MUILEBHIX IPOU3BOJICTB;

— Ha3HaueHue, 00JacTh MPUMEHEHUs, KilacCu(uKanus, IPUHIMI JEHCTBUS U KpHU-
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 HECTAllMOHAPHBIX U HEOOPATUMBIX TEXHOJIOTHUYECKUX MPOIIECCOB
Y TIPOYHOCTHBIE PACYETHl COOTBETCTBYIOIMX AINIapaToB;

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

ymembv

— BBIOMPATh U MPOEKTUPOBATh COBPEMEHHBIE annapaTsl U MallUHbI, B HAMOOJbILEH
CTENEHH OTBEYAIOIINE OCOOCHHOCTSIM TEXHOJIOTUYECKOTO MPOIIecca;

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

gnademn:

- o0OecrieunBaTh TEXHUUECKYIO JKCIUTyaTaluio U 3(p(EeKTUBHOE UCIOIb30BaHUE all-
1apaToB U MallluH;

— AQHAJIM3UPOBATH YCIOBHSI U PETYIUPOBATH PEXKHUM padOThI anmapaToB pa3InIHOrO
Ha3HA4YCHUS;

— MIPOBOAMTH MCCIIENOBAaHUS PaOOTHI aNmapaToB C LENbIO ONPEAeTIeHUs ONTHMAalb-
HBIX YCJIOBMM OCYIIECTBJIEHHS NPOLIECCOB B PALlMOHAIIBHOM CXEME COOTBETCTBYIOILEIO ammnapa-
TYpHOTO 0(hOpMIIEHUSI.

3.1 Marpuua cooTHeceHHsI TeM/pPa3/iesioB Y4eOHOM TUCUMILIMHBI (popMuUpYye-
MBIX B HUX KOMIIeTEeHIUil

Kommerenmmn OO01iee

Temer, » Konnqe:;Bo
pa3aemnsl TUCITATITIHBI I1K-3 [1IK-6 o
KOMIIETEHIIUI




OCHOBHBIE 3aKOHBI TEXHOJIOTHYECKUX MPOIECCOB.
I'mapomexanudeckue nporeccsl

TeroBbie MPOIECCHI

MaccooOMeHHBIE TPOLECCHI

MexaHnnueckue npouecchl

OB WIN|F-
+| 4|+ + ]|+
+| 4|+ + ]|+
NININININ

4 CTpyKTypa u coaep;KaHue IMCUUIIIMHBI (MOTYJIA)

OO6mmast Tpy1I0€MKOCTh AUCIUIIIMHBI COCTABIISIET 2 3a4ETHBIC SAMHUITBI WM 72 aKaJieMu-
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 Marepwana MO AUCHUTUINHE (KOH- 10 14
CIIEKTOB JICKINH, 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
OO6beM B akaj. gacax
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. MoienpoBaHue MPOIECCOB U alllapaToB.
Mexanunueckue nporecchl. Mi3menpuenue.
2 | Knaccel u crenens namensuenus. CopTupoa- 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 ¢ 00pazoBaHueM 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 MaccooOmenHble npornecchl. [Iponeccs! ake- 2 05 TIK-4, [TK-5
TpPAKIMH, IEPETOHKH U PEKTH(HUKALIUH.
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 BPALICHHUS, MPOM3BOIUTENLHOCTH U 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 OapabanHoi cymmiaku. Ompenene-
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 [IpopaboTka y4ebHOTO MaTepuaia Mo JUCIUTUINHE (KOHCIEK- 2 4
TOB JICKIMH, YUeOHHKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
[ToaroToBka K MPakTHYECKUM 3aHATHSIM, KOJUIOKBHyMaM, 3a- 2 4
nuTe pedepara
BrimonHeHne MHINBUIYATBHBIX 3aaHUI 2 2
[ToaroToBka K MOAYJIBHOMY KOMITBIOTEPHOMY TECTHPOBAHUIO 2 2
(BBINIOJTHEHNE TPECHUPOBOYHBIX TECTOB), Caye 3a4yera U dK3a-
MeHa
Paznen 2 [IpopaboTka y4ebHOTO MaTepuaia Mo JUCIUIUIHHE (KOHCIIEK- 4 4
TOB JICKIMH, YUeOHHKOB, MATEPUAIIOB CETEBBIX PECYPCOB)
[ToaroToBka K MPaKTHYECKUM 3aHATHSIM, KOJUIOKBHYyMaM, 3a- 2 2
nuTe pedepara
BrimonHeHne MHINBUAYATBHBIX 3aJaHUI 2 2
[ToaroToBka K MOAYJIBHOMY KOMIIBIOTEPHOMY TECTHPOBAHUIO 2 2
(BBINIOJTHEHNE TPEHUPOBOYHBIX TECTOB), Cadye 3a4yera U dK3a-
MeHa
Pasnen 3. | IloaroToBka K MpakTHYECKUM 3aHATHAM, KOJUIOKBUYMaM, 3a- 2 2
mure pedepara




BrinmosHeHHe WHAMBHUTYaTbHBIX 3aIaHUH 2 4
IMoaroroBka Kk MOAYILHOMY KOMITBIOTEPHOMY TECTHPOBAHHUIO 2 4
(BBITIOJTHEHUE TPEHUPOBOYHBIX TECTOB), CAAaUe 3a4eTa M JK3a-
MEHa

Paznen 4. | [IpopaboTka yueOHOrOo MaTepuasia O AUCHUIUINHE (KOHCIICK- 4 4
TOB JIEKIINH, Y9eOHUKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
IMoaroToBka K MPaKTHUYSCKUM 3aHSTHSIM, KOJUIOKBUYMaM, 3a- 4
re pedepara
BrinosHeHHe WHAMBHUTYaTBHBIX 3aIaHUHT 2 4
IMoaroToBka Kk MOAYILHOMY KOMITBIOTEPHOMY TECTHPOBAHHUIO 2 2
(BBITIOJTHEHUE TPEHUPOBOYHBIX TECTOB), CAAaUe 3a4eTa M JK3a-
MEHa

Paznen 5 [IpopabGoTka y4eOHOr0o MaTepuaia 1Mo AUCHUIUIMHE (KOHCIICK- 4 2
TOB JIEKIINH, Y9eOHUKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
IMoaroToBka K MPaKTHUYSCKUM 3aHSITHSIM, KOJUIOKBUYMaM, 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 HarpasieHus: noArotoBk 35.03.07 TexHonorust mpou3BOACTBa U EpepadOTKH
CEJIbCKOXO03HUCTBEHHOM mpoaykuuu. — Muuypunck, M3n-so Muuypunckuii 'AY, 2025.

2. AxcenoBckuil A.B. Mertoauueckue ykazaHus JUIsl CAaMOCTOATENIBHOM padoThI 1Mo auc-
nuruHe «[Ipomeccsl W ammapaTel NMUIIEBBIX IPOW3BOJCTB» JUIsl HAINPABICHUS IMOATOTOBKHU
35.03.07 TexHonorust MPOU3BOJACTBA U MEpepabOTKH CEIbCKOXO3SIMCTBEHHONM HPOAYKIHH. —
Muuypunck, 1M3a-so Muuypunckuii 'AY, 2025.

4.6 BpinoJiIHeHUEe KOHTPOJIbHOM PadoThI 00y4al0IIMMUCH 32049HOM (popMBbI

Kontponbras pabora no gucruruinHe «I[Ipoiiecchl 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
Ha3BaHHOM MCUUILIMHE, TEMOHCTPALIMS OBIAJCHUS €€ MOHATUWHBIM anmnapaTroM, 3HaHUS €€ OC-
HOBHBIX KOHIIEITYaJIbHBIX MPEACTABICHUI;

2) packpsITHE OJHON U3 MPOOIEeM TUCIUILIMHEI O0Jiee TITyOOKO U IeTalbHO, YeM el ye-
JISIeTCSI BHUMAHUS B 0011IeM y9eOHOM KYpCE;

3) AeMOHCTpallvs B CBSA3M C OTUM 3HAHUH MO JaHHOU MpoOIeMe, MONMYYSHHBIX U3 Hay4-
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.

Tekcr cnenyer nevarath, coOIr0as CIEAYIONIME pa3Mephl MoJei: jJeBoe - 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 TEXHOJIOTHYECKHUX MPOLECCOB

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

Pa3Butue Hayku o npoueccax u annaparax. Kiaccuduxanus npoueccoB. AHaIu3 npoTe-
KaIOUIMX B MHILIEBBIX MPOM3BOJICTBAX MPOLECCOB. 3a/1a4M 1O CO3AaHUIO dHEpropecypcocOepera-
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'mapocratuka. Cxmxaemble XUAKOCTH. I'mapocratudeckoe aasneHue. Juddepenuu-
aJIbHbIE YPaBHEHUS KUKOCTH Diliiepa. OCHOBHOE ypaBHEHHUE I'MIPOCTATUKU.

I'mpponvnamuka. Bsi3kne u HEBA3KHE KUAKOCTH. BSA3KOCTh KMIKOCTEH M ra30B. 3aKOH
Herorona. /lunamMudeckuid 1 KHHEMATUYECKHA KO3 PHUIMEHTHI BSI3KOCTH. BiustHus Temmepary-
pBl U JaBIEHUS HA BA3KOCTb JKUAKOCTEH M ra3oB. JIMHEHHOCTh OJHO3HAYHBIX XHMMKO-
TEXHUYECKUX (PYHKIUH.

Pexumbl ABM)KEHUS BA3KOM JKUIKOCTH. DKBUBAJICHTHBIN JuaMeTp. Y paBHEHUE pacxoja.
YpaBHEHUE CIUIOMTHOCTH WM HEPa3pBIBHOCTH MOTOKA. JnddepeHuansapie ypaBHEHHS IBAXKe-
HUS HEBSA3KOW U BA3KOU KUAKOCTH.

VY nenbHasg MexaHudeckasi sHeprus notoka. CTaTUUeCKU U JMHAMUYECKUN HAIOPbI U UX
n3Mepenue. CpeHsas U MakCHMajbHasi CKOPOCTH MOTOKa. Teopema bepHymn [uid HEBSI3KOU 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 siBaeHuid. OCHOBHbBIC MOHATHUSA U OINpEesIeHUs. YCIOBHS OJHO-
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.
ConpoTuBieHHEe TPEHUS B IMIAJIKUX U MIepOXoBaThiX Tpybax. [loreps naBieHus Ha npeoiojeHue
MECTHBIX CONpoTHUBICHHH. Pacuer TpyOompoBo10B

I'mppoaviHamMuka ci10st 36pHUCTBIX MaTepuanoB. HemoaBuxkHeIN clI0i. B3BeleHHsIi ciion
(xunsmmi, nceBaooxkeHHbIN). [THeBMoTpancnopT. ConpoTHUBIIEHUE CIIOSI 3€pHUCTOrO MaTe-
puana. CkopocTh nceBIo0oKKeHus . OCHOBHOE ypaBHEHHME JBHKEHUS Tena B cpene. CKopocTh
BUTaHusA. CKOPOCTh OCAXKACHMUS.

2.2 llepemeienue :xxkuakocreii (Hacocol). Kiaccupukanus HacocoB

[TopmneBsle Hacocsl. Hacocel mpocTOro 1 MHOTOKpaTHOTrO AelcTBHA. JlnarpamMma noja-
yy Hacoca. [IpenenpHas BeicoTa BcackiBaHus. [lorepu Hanmopa Ha NMpeoaOIeHUE CUIIBI MHEPLIMH.
Boznymnbie xonnaku. MHaukaTopHas auarpamma. OOmias XapakTepuCcTHKa MOPIIHEBBIX HAco-
coB. KoHCTpyKIIMM NOPIIHEBBIX HACOCOB. JleTay MOPIIHEBBIX HACOCOB.

Potopubie Hacocsl. LlenTpoOexxHble Hacochl. YpaBHeHHe Dinepa. IlpenenbHast BbIcOTa
BcackiBaHus. Dopmyibl mponopuuoHadbHOCTU. PabGoune, xapakTepucTuku HacocoB. Pabora
LEHTPOOEKHOTO0 Hacoca Ha ceTh. IlapamensHoe M MOCIENOBaTENIbHOE COEIWHEHHE HACOCOB.
MHuoroctynenuarsie Hacochl. KoHCTpykMu 1eHTpoOeKHBIX HacocoB. CpaBHUTENbHAsI OLEHKA
HEHTPOOEIKHBIX U MOPIIHEBBIX HACOCOB, BUXpeBble HAacochl. OceBble (IMpoMeuIepHbIe) HACOCHI.

YCTpolcTBO ISl MOMENIEHUS JKUAKOCTENW MOCPEICTBOM Mapa, BOAbI U CKAaTOrO BO3AyXa
(raza). [Tapoctpyitnbie Hacockl. BompocTpyiinbsie Hacockl. MoHText0. ["a3nudTel. CugoHsI.

2.3 IlepemerieHue 1 cxxaTHe ra3oB

Knaccugukarus MammH JUist cxaTus U nepemMenieHus razoB. [lopiuiHeBbie KOMIIPECCOPHI.
WnaukaTopHas quarpamma kommpeccopa. Koadunuent nonaun u npenen cxarus. MHOrocry-
IeHYaToe ckatue. MomHocTh, norpedisemas komrnpeccopoM. OCHOBHBIE THITB U KOHCTPYKIIUU
HOPILHEBBIX KoMIpeccopoB. TypOokommpeccopbl. XapakTepucTHka TypOookommpeccopoB. Pas-
BUBacMoe naBieHue. OCHOBHBIE KOHCTPYKIMH TypOokomrpeccopoB. CpaBHUTENbHAs OIICHKA
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MOPIIHEBBIX KOMIIPECCOPOB U TypOOKOMIIPECCOPOB U 00JacTH UX MpUMeHeHus. Bakyym - Haco-
cbl. OCHOBHBIE KOHCTPYKIIMHU: MTOPIIHEBbIE, POTALIMOHHBIE, BOJOKOJIBLIEBbIE U MAaCIIsIHbIE, BOO-U
napoctpyiiasie. Bentunsatopsl. LlenTpobexHbie BeHTUIATOPHI. Paboune xapakrepucruka. Oce-
Bbl€ BEHTHJISITOPBI.

2.4 Pa3nesnenne ;KMAKHUX HEOJHOPOIHBIX CHCTEM

HeonHopoaHble cucTeMbl B MUIIEBON TPOMBIIUIEHHOCTH, 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
LHEHTPOOEKHBIX cuil, OCOOEHHOCTH pacueTa CKOPOCTH OCaKACHUA. [ MAPOLUKIOHBI, OCOOEH-
HOCTh MX pacyera, HeHTpU(PYTU U cemaparopsl, ux kiraccudukamus. OCHOBBI pacueTa IEHTPH-
¢byru: neHTpoOexHas cuia, hakTop pas3zeneHus, IPou3BOAUMOCTb, TAOAPUTHI, PACXO]] SHEPTHUH.

Tumnbl neHTpu@yr, UX XapakTEpPUCTHKA U 001acTh MpuMeHeHus. OTCToiHbIe HeHTpUudy-
ru. ITyTi noBelIeHNs TEXHUKO-3KOHOMUYECKUX [TOKa3aTee HeHTpUdyr.

O®wibTpoBanue. Tunbsl QUIBTPALIMOHHBIX MPOLIECCOB M 00JacTh NpuMeHeHUs. OCHOBBI
Teopuu ¢GuibTpauuu. Pexxumbl guibTpanus. Meroasl pacdera npornecca ¢uiabtpanuu. Cko-
pocts dunbTpanuu. Kosppumuent GuipTpanii 1 METOAbl UX onpeneieHus. Pacuer ¢guibTpa.
Knaccudukanus GuabTpoB A KUAKUX cucTeM. TuIlbl GUIBTPOB, UX XapaKTEpUCTUKA U 00-
macte mnpuMmeHeHus. Llentpudyrun ¢mibTpyromero Ttuna. I[lyTM TMOBBIIEHHS TEXHUKO-
9KOHOMHYECKUX IOKa3aTenell GUIbTPYIOIUX YCTAHOBOK. YIbTpauiabTpalus U oOpaTHbIM oc-
mMoc. OcHOBBI Teopuu mporecca. llomynponumaemsie as ynbTpaduiabTpanud U 00paTHOTO
ocMoca. OunbTpyromue uieMeHTbl. CxeMbl MEMOPaHHBIX amlnapaTtoB U ycTaHOBOK. Ilpaktuuye-
CKO€ MIPUMEHEHHE YIbTPAPMIBTPALUU U 00PaTHOTO OCMOCA B TUILIEBOH MPOMBIIIIICHHOCTH.

2.5 Pa3niesieHue ra3oBbIX HEOJJHOPOAHBIX CHCTEM

OcaxaeHue B rpaBuTaliioHHOM MoJjie. Cuiibl, IecTBYyIONIME Ha yacTuily. Pacuer ckopo-
CTH OCaXJICHUS U aHAJIN3 IApaMETPOB, €€ OIpelia MENINX, IPU Pa3INYHbIX PEKUMaAX OCAXKICHUS.
OTcToliHbIe KaMephl, UX XapaKTEepUCTUKa U OCHOBHI pacuera. Llukinonsl. Pacyer ckopoctu oca-
KJIEHUS B I10JI€ LIEHTPOOEKHBIX CHJI MPU PA3IMUYHBIX PEeKUMax ocakaeHHus. KuHeTnka 1UKIOoH-
Horo mnpouecca. [lnan pacuera nuxiona. OmnpeneneHue NPOAOKUTENBHOCTH NpPeObIBaHUS B
LIUKJIOHE, rabapuTOB arapara, pacyeT THAPaBINnYeCKUX COMPOTUBICHUH, BEIOOP BEHTUIATOPA U
oTpeziesieHue pacxo/ia SHEPTUH.

D¢ dexkTrBHOCTH pabOTHI IMKIIOHA U BBIpaXEHUE ee B KpuTepuaiabHoi ¢opme. ITytu 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 00IAaCTh MPUMEHEHUS. DJeK-
TpoduibTpbl. OU3nyeckre OCHOBBI 3JIEKTPOOCAKICHUS. THIBI ANIEKTPOPMIBTPOB, UX XapaKTe-
PHUCTHKA, IPAaBUIIO 00CTYKUBaHUS U 00sacTh NpUMeHeHHs. OCHOBBI pacyeTa 31eKTPOoUIbTPOB.

2.6 IlepememinBaHue B JKUAKHX Cpeaax

[Ipouecc nepemermmBanus B MUIIEBOW MPOMBINIIEHHOCTH. IHTEHCUBHOCTD U 3(hPEeKTHB-
HOCTh TNepeMelInBaHus. TeXHOJIOTHYeCKHe CIOCOObl MepeMEeNINBaHNs: THEBMATHUYECKOE, IIUP-
KYJISIPHOE U MEXaHUUYECKOE.

KpurepuanpHas 3aBUCHUMOCTD JUIsl BBIPQ)KEHNS MOIIHOCTH MEXaHWYECKMX MeEIaloK. Pa-
00oumil U MyCKOBOM mepuoAbl MepemMelnBanus. THUIbI annapaTtoB, MPUMEHSIEMbIX IJis IepeMe-
LIMBaHMSL.

Paznen 3. TensioBble mpoiecchl
3.1 OcHoBBI TemoNnepeIaAYH

TennonpoBoarocth. 3akoH Dypre. Koadhdumuent temmonporognoctu. Huddepeniiu-
aIbHOE ypaBHEHHUE TEIUIONPOBOAHOCTU. TemIOnpoBOIHOCTh OJHOCIOMHON M MHOTOCIIONHOMN
CTEHOK. 3aKOH HeCTallMOHAapHOM TeronpoBoAHOCTH. Kputepuu TteruioBoro mnonodus buo,
®ypbe u Oe3pazmepHas TeMIiepaTypa.

Mertoapl pacdyeTa HECTAIMOHAPHOTO TerioooMeHa. KOHBEKTHBHBIN TEIJIOOOMEH. 3aKOH
Herorona. luddepenuumansHoe ypaBHeHHE KOHBEKTUBHOTO TerioooMeHa. Kputepuu terioBoro
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000U M CBSI3b MEXKJy HMMH, TEIJIOOOMEH MpPU M3MEHEHHH arperaTHOro COCTOSHHS >KHIKO-
ctu. Teronepenaya B KUIAIIMX )KUIKOCTAX U IIPA KOHICHCALUU IIAPOB.

OcHoBHbIE ypaBHEHMS TeIIonepeaayu. [[Brnxkyias cuiia TEIIOBBIX MpoleccoB. Brrunc-
JICHUE CPEIHEH Pa3sHOCTH TEMIEPATyp UIM MPSMOTOKA, IPOTHBOTOKA, IEPEKPECTHOIO U CMe-
IIAHHOTO TOKOB TerutoHocuteneid. Koadduiument temnonepenaun u TepMUYECKHE 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.
[Tpenensl MpUMEHSIEMBIX TEMIEPATYp U BHIOOP COOTBETCTBYIOLIETO TEINIOHOCUTENS U OXJIaXK/a-
IOILETO areHTa.

HarpeBanue BogsHbiM napoM. HarpeBanue Tonoyneimu radamu. Harpesanue npomexy-
TOYHBIMM TEIJIOHOCUTENAIMU. HarpeBanue 31eKTpUYECKUM TOKOM.

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

Tunsl KOHAEHCATOPOB, NPUMEHSAEMBIX B IHILEBOM MPOMBILUIEHHOCTH. PacueTr mosepx-
HOCTHOT'O KOHJIEHCATOpPa, KOHJEHCATOPOB CMELIEHUs (IPSIMOTOYHBIX U MPOTUBOTOUHBIX). Oco-
OEHHOCTHU pacyeTa KOHICHCATOPOB CYOJIMMAIIMOHHBIX YCTaHOBOK.

3.3 Tensio00MeHHAas annaparypa

OcCHOBHBIE TPUHIMIIBI KJIacCU(UKALMU TEIIOOOMEHHBIX amnmnaparoB. PekynepaTuBHbIe,
pereHepaTHBHBIE U KOHTAKTHBIC TEIUIOOOMEHHHUKH. XapaKTEPUCTHKA TEIUIOHOCUTEJICH U OCHOB-
HBIX TUIIOB TEIJIOOOMEHHBIX aIapaToB.

TennooOMeHHHUKH: Ta30BbIE, MTAPOBbIC, BOASHBIC C MPUMEHEHHEM BBICOKOKHIISIINX TEIl-
JIOHOCHUTEJIEH, ¢ UCIIONb30BaHUEM JIEKTPOIHEPIUH, OCHOBHbBIE TUIIBI TEMJI00OMEHHUKOB. OCHO-
BbI pacyeTa TEeIJI000OMEHHBIX alnapaToB. MarepualibHbIi U Tem1oBol pacuer. Onpenenenue Ko-
3 GUIMEHTOB TEIUIONepelaud B TEMJIOOOMEHHBIX armaparax, BIOOp CKOpPOCTH pabouux Tel,
olnpezesieHue TEPMUUECKUX COMPOTHUBIEHUN U T.1. OnpeneneHue cpeHeil pasHOCTU TeMIlepa-
Typ NpU KOHJEHCALMH, UCIIAPEHUH U KUIIEHUU, CPEHSASA Pa3HOCTh TEMIIEPATyp NPHU MPSIMOM TO-
K€, POTUBOTOKE, CMEIIAaHHOM TOKe. [ 'MpaBinyecKkuil 1 MEXaHMYECKUH pacyeT TemI000MEeHHO-
ro anmapara. OHepretudeckuid u skcepreruueckuil KIIJ] renmoo6mennoro annapata. Ilytu
MHTEHCU(PHUKAIIMU TPOLECCOB TEIJI00OMEHA U MOBBIIIEHUE TEXHUKO-I)KOHOMUYECKUX TOKa3aTe-
Ten.

TennoBas M30JALMsI, XapaKTEPUCTUKA TEIUIOBBIX M3OJIILUOHHBIX MATEPUATIOB U pacyer
U30JIALUH. DIEKTpoPU3NUECKIEe METObl 00paOOTKU MUIIEBBIX MPOAYKTOB - HArpeB B AJIEKTPO-
MarHUTHOM ToJie - uH(ppakpacHoe obnyuyenue, Bozaeiicteue noist BY u CBY, komOuHupoBaH-
HBIE METO/BI.

3.4 BoinapuBaHue M BbIIIapHbIe aNNapaThl

IIpuMeHeHre MpoLEecCOB BBITAPUBAHKS B IUIICBOM MPOMBILUIEHHOCTH. TeopeTudeckue
OCHOBBI BbInapuBaHusl. U3NYECKHE CBOICTBA PACTBOPOB M M3MEHEHHE UX B IIPOLIECCE BBINAPH-
BaHus. OIHOKOPITyCHasl BbIIapHasl yCTaHOBKA. MaTepHualbHbIi U TEMJIOBOW pacdeT. Beimapusa-
HUE B BaKyyMe€ W IIOJ JaBlieHHeM. MHOTrOKOpnycHasl BbIIapHAas YCTaHOBKA, €€ YCTPOWCTBO M
IPUHLINI JEHCTBUS.

Cxema paboThl MHOTOKOPITYCHOM BbINapku. CamouncnapeHue B NpSIMOTOYHON BBIMAPHOM
yCTaHOBKe. PacueT MHOrOKOpIIyCHOM BbIIapHOM ycTaHOBKH. OnpenesieHne TeMIepaTypsl KUIs-
YEHUsl pPacTBOpa, TEMIIEPATypHBIE IOTEPH B BBIIIAPHOM YCTAHOBKE, pAaCcyEeT pacxoja IPEeroLIEro
napa, pacueTr ko3 QuireHTa Teronepeiayi B BIIAPHBIX YCTAHOBKAX C YUETOM Iepernaa TeM-
neparyp Ha IJIEHKE KOHJIeHcaTa, pacyeT MOBEPXHOCTH HarpeBa. BbiOop umciia KopIycos.

OCHOBHBIE TEXHUKO-DKOHOMHYECKHE XapaKTEPUCTUKH BBIMAPHON ycTaHOBKU. OCHOBHBIE
THIIBI BBIIAPHBIX aIlllapaToB. BelmapuBaHue B TOHKOW IUIEHKE. METO/IbI MOBBIIEHNS CKOPOCTH
LUPKYJSIUU. BeinapHsle anmnaparsl ¢ IPUHYIUTEIbHON IUPKYISIUEN pacTBopa. BeinapuBanue
C TEIUIOBBIM HacocoM. IIyTu NOBBINIEHMS TEXHMKO-DKOHOMHYECKHMX ITOKA3aTeJIeH BBIIAPHBIX
YCTaHOBOK.
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Pa3nen 4. MaccooOMeHHbIE TPOLIECCHI
4.1 MaccooOMeHHbIe IPOLECCHI B MUIEBOH MPOMBINIJIEHHOCTH

OcHoBBI TeOpuH MaccooOMeHa. Mexanu3m maccooOMeHa. MaccoOOMEH B TEXHOIOTHYE-
CKHX Ipolieccax MUIIEBBIX MPOU3BOJCTB. MacconepeHoc B MUILEBBIX NPOAYKTaX U MaTepuaiax.

[TumeBsie MPOIYKTHI KaK MHOTOKOMITOHEHTHBIE U MHOTO(a3HbIe cucTteMbl. [Ipumenenue
npaBuia (a3 mas ananmza nporeccoB Maccooomena. Koadduimentsr maccooOMeHa u maccorie-
penaun. Koaddunuent macconeperoca u ABIXKYIINE CUIIbl npouecca. Kunernueckue koddu-
LMEHTHI B YPAaBHEHMSIX MACCOIIEPEHOCA.

JuddepeHnmansHoe ypaBHEHUE MAcCOMEPEHOCa U €ro KpaeBbie ycnoBusi. OOmmii BUJ
pemienusi ypaBHeHud. [lomobue TemaoBbIX M MaccooOMeHHBIX MpoueccoB. Juddy3nonnsii u
MoJsipHbIiA iepenoc. Konnenrpaunonnas nuddysus u repmoauddysus. Juarpamma paBHOBe-
cusi. OcoO0eHHOCTH TIepeHoca B CUCTEMAaX: TBEPIOE TEJIO — KUAKOCTD; TBEPIOE TEJO — Ia3; Ku-
KOCTb - KUAKOCTh. COBpeMEHHBIE METO/Ibl MHTCHCU(UKAIIMN MacCOOOMEHa.

4.2 CopOumnoHHbBIE IPOLECCHI U ANNAPATHI

[Tponecc abcopOuK 1 NPUMEHEHNE €ro B MULIEBOM MPOMBINUIEHHOCTH. Henzorepmuue-
ckasg abcopOuusi, MHOTOKOMIIOHEHTHast abcopOius. [Ipoiiecch agcopOIiy U MPUMEHEHHUE UX B
MUIIEBON IPOMBIILIJIEHHOCTH.

H3otepmbl copbimu u aecopbuuu. Meroa rpadudeckoro pacdyera, COpOLUOHHBIX MPO-
neccoB. OCHOBHbIE TUIIBI aOcOpOEpoB U afcopOEpOB, XapaKTEPUCTHKA allapaToB, IPUMEHsE-
MBIX B MHUIIEBOM MNpOMbINUIEHHOCTH. Perenepamnus mnornotuteneil. Ilytu wuHTeHCHUKaun
COpPOIIMOHHBIX IIPOLIECCOB.

4.3 JxcTparupoBaHue U 3KCTPAKTOPbI

IIpouecchl 3KCTpakUUK B MUILIEBON MPOMBIIIJIEHHOCTA. MeXaHu3M SKCTPAKIHUHA B CHCTE-
Me TBEpJOE TeNO - KUAKOCTh. Juddy3nonnas Teopus skcTpakuu. MareMaTnyeckoe OrnucaHue
nporiecca dKcTpakuuu. KosddumenTsl BHEIIHEH 1 BHYTpeHHEH TU( Y3 1 METOIBI UX OIpe-
nenenus. BousHue tepmonud¢y3un Ha mporuecc 3KCTpakiuu. KOHCTpyKIHs SKCTPAaKTOPOB U
METO/Ibl pacyeTa, MaTepUaIbHbIA U TEIJIOBONOAIAHCHI, ONPE/IEIEHHE OCHOBHBIX pa3MEpOB arrma-
patoB. IlyTn noBBIIEHNS TEXHUKO-3KOHOMHYECKHX NIOKA3aTeNIEN IKCTPAKTOPOB.

4.4 OcHOBBI BJIATOKMHETHKH

[TpumeHeHne ypaBHeHHH MaccooOMeHa K MepeHocy Biaru BHYTpU Mmatepuana. Cranuo-
HapHOE M HeCTallMOHAapHOE MoJie BiarocoaepxkaHusi. opMbl CBSI3U C MaTepUualoM, UX (U3HUKO-
XUMHUYECKHE U SHEPreTUUecKrue XapaKTepUCTUKH. AJCOpOIMOHHAs, KalWUIIpHas U SHTPOIUN-
Hasl CBSI3H.

Koadduuuent quddysuu Bnaru B MaTepualie U €ro 3aBUCUMOCTb OT BIAXXHOCTH U TEM-
neparypsel. SIBlieHHE TEPMOBIIArOIPOBOAHOCTH, €ro (u3nuYecKas CyUIHOCTh U MaTeMaTH4ecKoe
onucanue. Ilytn nHTeHCHUKaLMKU TepeHoca Bjaru BHYTpU MaTepuana.

4.5 Ilpouecchl CyHIKH M CYIIHJIbHbIE YCTAHOBKH

[Tporecchl cymku B NUIEBONH MPOMBIIIIIEHHOCTH. OCHOBHBIE MPOOJIEMBI TEOPUH 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! BraxkHoro Bosayxa. J-X auarpamma. OCHOBBI CTATHKH CYIIKH: aHAIIU3 U30-
TEepPMbI COpPOLIUU U J1ecOpOINH, paBHOBECHAs BJIAXKHOCTh, TMIPOCKONNYECKasl BIAXKHOCTh, THCTe-
pes3uc copOouMu U 1eCOpPOIUH U €ro MPaKTHUECKOe 3HaueHHe, TepPMOJUHAMUYECKHE XapaKTepu-
CTHKH BJIQXXHOTO MaTepuaa.

OCHOBBI KMHETHUKH CYIIKH. KpHBBIE CYIIKH, CKOPOCTb CYLIKH U TEMIIEPATYPHBIE KPUBBIE.
XapakTepHucTUKa OTJIEIbHBIX MEPHOJIOB MpoLlecca CYIIKH. Y paBHEHHs] KPUBBIX CYLIKU AJIs HEp-
BOT'O M BTOPOI'O IIEPHOA.

KpaeBbie ycioBusi U MeToIMKa pemeHud Aud@epeHnanbHOro ypaBHEHHs BIaromnpo-
BOJIHOCTH JJIsi BTOPOTo rneprona cymku. Koadhument cyku u MeToibl ero onpeeneHus, Ku-
HETUYECKHUI pacyeT MpoLecca CyIKH.

N3meHenne CTpyKTypHO-MEXaHUYECKUX CBOMCTB MaTepUAIIOB B IIpoLecce cymku. Mero-
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JIbl 000CHOBAHUS ONTUMAJIBHOTO PEKMMa MPOIIECCOB CYIIKU.

OCHOBBI MHXEHEPHOI'0 pacyeTa CYLIIMJIbHBIX YCTAaHOBOK. Te€pMOIMHAMHYECKUI aHAIU3
cymku B J-X amarpamme, MOCTPOEHUE B HEH MPOLIECCOB, MPOUCXOASIINUX B Kanopudepe u cy-
HIMJIbHOM Kamepe. BapuaHThl CyIIMIBHOTO Mpoliecca, UX aHAIUTUYECKUH U rpadoaHaInTHde-
ckuit pacuet. DHepreruueckuit KI1/] cymmiabHo# ycTaHOBKH.

HoBsie MeToabl cymiku, ux Gu3ndeckasi CylHOCThb: KOHBEKTUBHAS CYIIKa B IICEBIO0KHU-
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, NIEHOCYIIKA, CyIlIKa CyOJuMManueil, akycTu4eckas CyIlKa.
KonTakTtHseiii Biarooomen. OreHka SKOHOMHYECKON 3((EKTUBHOCTH U IyTHU MOBBIIICHUS TeX-
HUKO-9KOHOMHYECKUX TOKa3aTeNIel CYyIIMIBHBIX yCTaHOBOK. OCOOCHHOCTH CYIIKH B KOHAMULIMO-
HUPYEMBIX [TOMEILIECHUSIX.

4.6 Ilpouecchbl NeperoHKM U NeperoHHbIe annapaTbl

[TonsiTre o mpornecce qucTHIUIAIMH. J{uarpammel pa3zoBoro paBHOBecUs J1si OUHAPHBIX U
MHOTOKOMIIOHEHTHBIX cMeceil. IIpomeccel neperoHkn u peKTu(UKamuy B MHUIIEBOH MPOMBIII-
nernHoctu. OcHOBBI Teopuu neperonku. Kinaccuduxanus pa3aeneHHbIX cMeceid, OCHOBHBIE 3aKO0-
HBbI [IEPETOHKHU.

Knaccudukanus nporeccoB neperoHku U cladoCTu UX MPUMEHEHHs. Y CIOBUA pa3jene-
HUSl B3aMOPACTBOPUMBIX KOMIIOHEHTOB, YACTUYHO PACTBOPUMBIX U HEPACTBOPUMBIX. CiokHas
MEepPEeroHKa: MHOTOKYOOBBIE anmnapathl; KOJIOHHBIE anmnapaTsl. OCOOEHHOCTH Ipoliecca peKTUugu-
Kanuu. Pextudukanus OMHApHBIX cMecel - WACaIbHBIX, PEaTbHBIX, a3€TPOMHBIX. JKCTPAKTHB-
Has pexTudukanus. [Iporeccel, mporekarIiye Ha Tapenkax, HacaJ04YHbIe KOJIOHHBI, JICHOYHbIE
KOJIOHHBI, POTAI[MOHHBIE aIllaparhl.

[Tonsitue o KIIJl TapenpuaToro ammapaTa, SKBUBaJEHTHOM BBICOTE, €IMHHUILIE IEPEHOCA.
[TyTy MOBBIICHUST TEXHUKO-D)KOHOMHUYECKUX TOKa3aTeNnel peKTU(UKAIMOHHBIX anmaparoB. [1o-
HATHE O PEeKTH(PUKALIMU MHOTOKOMIIOHEHTHBIX cMeceld. MoeKynsapHast JUCTUIIIALMS.

4.7 Kpucrannuzauus

[Tpoueccsl KpucTalIM3aluy B MUIIEBON TPOMBIIIIIEHHOCTH. OCHOBBI TEOPUH KPUCTAJIIN-
3alMM U3 pacTBOpoB. KpuBble paBHOBECHs Ul Mpoliecca KpUCTAUIM3ALNU. 3apOoXkKIeHUE KpH-
CTaJIJIOB.

Kunernka mponecca kpucrtamumzanuu. Meroasl kpuctamuimsanuu. Kpucramnuszanus B
IIPOLIECCE 3aMOPaKMBaHMsI, OCHOBHBIE 3aKOHOMEPHOCTH. THIIBI annapaToB JJIs KPUCTAIIIU3ALUH:
BaKyyM anmnapathl, MEeIIaJIKHU-KPUCTAUIN3aTOpbl. MaTepHuaabHbId U TEMJIOBOM pacdyeT KpucTa-
nn3aTopoB. [IyT MOBBIIEHNS TEXHUKO-)KOHOMUYECKUX NTOKa3aTeNei KpUCTANIN3aTOPOB.

Pa3zpnen 5. Mexanudeckue npoueccol
5.1 npoueccbl H3MeNbYECHUS

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

5.2 CoprupoBanue

CoprtupoBaHue B Ipoleccax MUIIEBBIX NPOU3BOACTB. OCHOBBI TEOPUH CUTOBOTO AHAJIHU-
3a. Tunsl anmapaToB JJIsl COPTUPOBAHUS U OUHCTKH.

5.3 IIpeccoBanue

[Ipormecchl TpeccoBaHus B MHINEBOW MPOMBINIICHHOCTH. OCHOBBI TEOpUU 0OpabOTKH
NUILEBBIX MPOAYKTOB AaBieHHeM. OTxaTue >KUAKOCTH, (POPMHUPOBAHUE IMHUIIEBBIX MPOIYKTOB,
OpukeTupoBaHue. THIBI YCTAaHOBOK Il 00paOoTku maBieHueM. [Ipeccel aiist 006€3BOKUBAHUA,
(opMOBKH, OPUKETHPOBAHUS.

5.4 Cmemienue

CMmeleHne B MUIIEBON MPOMBIIIEHHOCTH. CMELIEHUE ChITyYUX M IUIACTUKOBBIX MaTe-

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

Jliia peanuzanuy ykazaHHOM 00pa30BaTeIbHON MPOrpaMMbl UCIOIB3YIOTCS MHHOBAIIMOH-
HbIE TEXHOJIOTUH, HAIIPABJICHHbIE HA KOHCOJIUAALNIO KaK HOBOTO (MHTEPAaKTUBHOI'0) TaK U UHHO-
Bal[MOHHOT'O TOJAX0/a, C LIEJbI0 MOJYYeHHUS BCECTOPOHHUX 3HAHUI O cHcTeMax KOHTpOJIA 3a
HA/30pa 3a coOI0ACHNEM TpeOoBaHM 0€30MacHOCTH B PAa3JIMYHBIX chepax AESTEIbHOCTH Ye-

JIOBCKa.

Buj yueOHBIX 3aHsTHI

O0pa3oBaTeNIbHBIC TEXHOJIOTHU

Jlexun

BH3yalIbHAs IEMOHCTpAIlVs MaTepraia -IPe3eHTaIHs ¢ HC-
MIOJIb30BAaHUEM CPEJICTB MYJIbTUMEANA, H C MOCIEAYIOINUM 00-
CYXKJICHHEM MaTepHuaia

[IpakTHueckoe 3aHgTHE

aHaJIU3 IPUMEPOB PEIICHUS Pa3IMYHbIX TPYJIOBBIX CIIOPOB,
a Takke TpeOOBaHWH YIOJHOMOYEHHBIX OpPTaHW3alliil 10 CO-
OJIIOICHUIO HOPM NPUPOIOOXPAHHOI0 3aKOHOIATENILCTBA

CamocrosiTenpHas pabora

WCIIOJIb30BaHKe, KaK TPAIUIMOHHBIX (opM 0oOydeHwHs, Tak
Y TIOATOTOBKA KOJJIGKTUBHBIX ITPOEKTOB

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
n/n pasit ( ) POJHPY HaMMCHOBaHHE KOJI-BO
JACITUTITHHBI KOMIIETEHIINH
OCHOBHBIE 3aKOHBI TEXHOJOTHYCCKUX geCTOBHe 20
aJlaHus
MIPOIIECCOB.
1 | pon TTK-4, TIK-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
3a4eTa
TecToBEIC
Tl'unpomexannueckue Sananus 20
4 | mpomecchl [1K-4, TIK-5 B
TeroBbie IPOIIECCHI OMpOCHL s 10
3adera
TecToBEIC 20
3aganus
5 | MaccooOMeHHbIEe TPOLECCH [1K-4, TIK-5
Bomnpocs! ans 10
3a4eTa

dopMa KOHTPOJIS — TEKYITUH KOHTPOJIb, PEHTHHTOBOE TeCcTUpOBaHue, Moayib Nel (Mak-
CUMaJIbHAs peUTUHTOBas OlleHKa — 20X2 6aiuioB), 3a4eT (MaKCHUMalbHAsl PEHTHHTOBAsT OI[CHKA —
50 6aioB), TBopUeckuii 6amt — 10 6aos.
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6.2 [lepeyeHb BONPOCOB /IJIsI 3a4eTa

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

Meronsl pa3aencuus HeogHopoaHbx cuctem.(I1K-4, ITK-5)

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

YcrpoticTBo U pabota BasibieBoit apoouiaku.(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. JBuxyas cuia storo nporecca. ([1K-4, [TK-5)
Knaccugukarus cioco6os apobnenus.(ITK-4, ITK-5)

Ab6cop6rus. Onpenenenue. Koncrpykius abcopoentos. (ITK-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 MaccooOMerHbIM Tiporieccam? (ITK-4, TIK-5)

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

3aKOHBI COXpaHeHHs Macchl u 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)
Knaccudukarus anmaparos s nepememBanust. ([1K-4, ITIK-5)

OCHOBBI TTPOIIECCOB OXJaxkaeHus 1 3amopakuBanwus. ([TK-4, TTK-5)
Kakue yeTsipe rpynmsl nporeccoB paccMaTpuBaroTcest B kypee «IIporecchl u anmapa-

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

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

YcrpoiictBo 1 padbota sonacTHbX Meranok. ([1K-4, TTK-5)

Twumns! 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 Tiporieccax u ammaparax.([TK-4, TTK-5)
Teopus ¢punbrpoBanus ¢ oopazosanuem ocanka.(I1K-4, ITK-5)
Kpucrammm3sanus u pactBopenue. OcuoBuble cBeneHus. ([1K-4, TTK-5)
[uknonst. [Mpunnun aevicteus.([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 rpaBUTainoHHOM MoJie (oTcrauBanue).([1K-4, ITK-5)
50. Tyuuensusie cymmiaku.(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. Ilpornecc 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

OreHoOYHEbIE 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 CAaHUTAPHO-TUTHEHUYECKOTO 3aKOHOIa-
TEJIhCTBA C YUETOM CIENU(UKA NeSTeIFHOCTH padoToma-
Tes;

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

- OCHOBHBIE TpPeOOBaHHS HOPMATHBHBIX IPABOBBIX
aKTOB K 3JIaHUSIM, COOPY)KCHHUSM, MOMEILICHUSIM, Malllk-
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 WHIMBHILY-
albHOW 3alllUThl U CPEICTBAM KOJUIEKTMBHOM 3alllUTHI C
y4eTOM YCIIOBHH TpyJa Ha pabodnmx MecTaX, OIIEHHWBATh
X XapaKTePUCTHUKH, a TaKKe 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
obecrieueHrss 0€30MaCHOCTH YEJIOBEKa M MPHUPOIHOMN Cpe-
Ibl B TEXHOC(]EpE;

- CpeACTBAMU CIIACEHUS YETIOBEKA.

Ha »TOoM ypoBHE 0O0ydYaromiuiics CIOCOOEH TBOPYECKH
MPUMEHSATH IMOJTYYCHHBIC 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 Cpenbl M TPYIOBOTO IIPO-
1ecca, X KJacCU(pUKaIuy,

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

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

Ywmeer:

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

-(popmupoBath TpeOGOBaHUS K CpPEeICTBAM WHAMBHILY-
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
obecrieueHuns1 6€30MIaCHOCTH YEIOBEKa W MPUPOITHON Ccpe-
IIbl B TEXHOC(hEpE;

- CpPeIICTBAMU CITACEHUS YeIOBeKa.

Ha stom ypoBHe o0ydaronmMcst HCIIOIb3yeTCs KOMOWHU-
POBaHHEC MU3BECTHBLIX aJITOPUTMOB U IMPUCMOB JCATCILHO-
CTH, S9BPUCTHUYCCKOC MBIIIIJICHUC.

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

Ty,
(16-21 6amnoB)

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

3uaert:

- ICTOYHUKHU U XapaKTEPUCTHKH BPEIHBIX M OMACHBIX
(hakTOpOB TPOU3BOJCTBEHHOW CPElibl U TPYIOBOTO IPO-
necca, ux Kiaccupukarvu;

- METOJIbl MOTHBALUU M CTUMYJIHUPOBAHUS PaOOTHU-
KOB K 0€3011acHOMY TPY/Ly;

Ymeer:

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

-(opmupoBaTh TPEOOBAHUS K CPEICTBAM WHIAMBHILY-
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
obecrieueHnst 6€30IIaCHOCTH YEIOBEKa U MPUPOIHON Cpe-
JIbI B TEXHOCheEpE;

- CPEIICTBAMHU CIIACCHUS YeIOBEKa.

Ha sTtoM ypoBHE 0O0y4Yaromuiics CIOCOOCH IO MaMsATH
BOCIIPOM3BOJIUThH PaHEE YCBOSCHHYIO MH(POPMAIIMIO U MPH-
MEHATh YCBOCHHBIC aJrOPUTMBI JACSITEILHOCTH IS pellie-
HUSI TUTIOBBIX (CTaHAPTHBIX) 33/1a4.

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

Ty,
(10-15 6amnoB)

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

3Haer:

- HC 3HACT UCTOYHUKHU U XapPaKTECPUCTHUKU BPEAHBIX U
OITaCHBIX (b&KTOpOB HpOHSBOI[CTBCHHOfI Cpeabl U Tpyao-
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)
«HE3aYTEHO» pabOTHHUKOB K 0€30ITaCHOMY TPYY;
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 BJIAJCeT METOIaMH U CPEACTBAMU OLICHKHU TeX-
HOTEHHBIX M MPUPOJHBIX OMACHOCTEH pHCKa MX pean3a-
1UH;

- He BIaJIeeT CIIOCOOHOCTHIO MPOIaraHupoBaTh Iie-
T W 3a7aud obecriedyeHHs OE30MacHOCTH YENIOBEKa M
MIPUPOIHOM CpeAbl B TeXHOC(EpE;

- HE BJIaJICET CPEJCTBAMH CIIACEHUS YEIIOBEKA.

Ha stom ypoBHe oOydaromuiicsi He CIIOCOOEH caMOCTOSI-
TeNbHO, 06€3 MOMOIIM W3BHE, BOCIPOU3BOJIUTH 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 IUIOJ0OBOLIHOIO MHCTUTYTa OYHOM M UCTaHIIMOHHO-3a0YHOU
¢dopm oOyuenust mo HampasieHuto 35.03.07 TexHoaorus Npou3BOJCTBA U MEpepabOTKH Celb-
CKOXO3sIICTBEHHOH npoaykuuu. — Muuypunck, M3a-so Muuypunckuii ['AY, 2025.

3. XononunuH, A.H. JIabopaTopHslil mpakTukyM 1o Kypcy «IIporeccsl u annapats
MUIIEBBIX TPOU3BOACTBY [DNEKTPOHHBIN pecypc] : yuebd. mocodue / C.}O. Conobix, OpeHOypr-
ckuit roc. yH- T, A.H. Xonogunun .— 2-e u3g. — OpenoOypr : OI'Y, 2014 .— 142 c. : nn. —
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 HMHCTUTYTa OYHOW M JUCTaHIIMOHHO-3a0YHOU
dbopm oOyuenus o HampasieHuio 35.03.07 TexHOIOTHs MPOM3BOACTBA U MEPEPAOOTKH CEITLCKOXO-
3AHCTBEHHON MPORyKUUH. — MuuypuHck, M3a-8o Mudypunckuii [AY, 2025.

2. AxceHoBckuii A.B. MeToaudeckue ykasaHusl ISl CAMOCTOSTEIBLHOW pabOThI 1O JIHC-
muiuinHe «lIponeccel M anmaparhl NUILEBBIX IPOU3BOJCTBY» JJIS HAIIPaBIECHHUS MOATOTOBKU
35.03.07 TexHonorus MPOW3BOJCTBA U TMEPEPabOTKH CEIbCKOXO3HCTBEHHONW MPOAYKIUU. —
MuuypuHck, M3n-Bo Muuypunckuii 'AY, 2025.
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3. AkceHoBckuii A.B. Metoauueckue yka3zaHusl Uil BBIIOJTHEHUS KOHTPOJIBHON paboThI
oOyuaromuMucs 3a04Hoil popmel o aucuuiuivHe «lIpoueccel W anmaparbl MUIIEBBIX MPOU3-
BOJICTBY» JUIA HarpaBiieHHs moArotoBku 35.03.07 TexHosorusi mpou3BOJICTBA M MEpPepabOTKU
CEbCKOX035UCTBEHHOM NMpoayKiuu. — Muuypunck, M3a-so Muuypunckuii ['AY, 2025.

7.3 UndopmanuonHbie U nMpoBble TEXHOJIOTHH (IPOrpaMMHOe odecieye-
HHe, COBpeMeHHbIe MpodeccHOHATbHbIE 0a3bl JAHHBIX 1 HHGOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMbI)

VYyeOHas nucuuILinHa (MOYJIb) MpeaycMaTpUBAET OCBOSHHUE MH(MOPMAIMOHHBIX U ITU -
POBBIX TE€XHOJIOTHH. Peanu3amusi uQpOBBIX TEXHOIOTUN B 00pa30BaTEIbHOM MPOCTPAHCTBE SIB-
JSIeTCs. OJJHOM M3 BXXHEWINMX IIeJiel 00pa3oBaHUs, JArOIIeii BO3MOKHOCTh Pa3BUBaTh KOHKY-
PEHTOCTIOCOOHBIE KauyecTBa 00yJarOIuXcs Kak OyAyIInX BHICOKOKBATH(DUIIMPOBAHHBIX CIICIHA-
JIMCTOB.

[ndpoBbie TEXHOJIOTHH MPEAYCMATPUBAIOT PA3BUTHE HABBHIKOB 3()(HEeKTHBHOTO peuieHus
3a7a4 MPo(HeCcCHOHAIILHOTO, COIMAILHOTO, TMYHOCTHOT'O XapaKTepa ¢ UCIOIb30BAHUEM Pa3Jiny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TE€XHOJNOTHUH. OcBoeHHe HU(POBBIX TEXHOJOTHH B paMKax
JAHHOM JMCIUIUTUHBI (MOMYJIsS) OPUEHTUPOBAHO Ha CHOCOOHOCTH OE30MAaCHO M HAJICHKAIIMM
00pa3oM moJy4arhb JIOCTYII, YIIPABIATh, HHTETPUPOBATh, 0OMEHHUBATHLCS, OLIEHUBATD U CO3/aBaTh
UH(POPMAIIHIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. DopMupoBaHue ud-
POBOIl KOMIIETEHTHOCTH IMpeanojaraer paboTy ¢ IaHHBIMH, BJaJI€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 JJOCTyMa K 3JeKTPOHHbIM HH(popMaioHHbIM 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»:
Kosmnekiun «ba3oseiii MmaccuB» u «Konoc-c. Cenbckoe xo3siictBoy (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 0 MPEJOCTaBIEHUIO A0CTyNa K o0pazoBaTenbHoi miardgopme OOO «DneKTpoHHOE H3/1a-
teascrBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OMOIMOTeUHas cuctema «Beprazackuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE HCITOIb30BaHue npou3BeneHuit ot 26.03.2020 Ne 14/20/25)

6. baza mamneix HOb «HammonanbHas snekrponHas Oubmmorekay (https://rusneb.ru/)
(moroBop o moakmrodeHuu Kk HOb u npenocrasnennn nocryma k oobextam HOb ot 02.02.2024
Ne 101/HOb/4712-1m)

7. CornaiieHue 0 COTpYIHUYECTBE MO OKa3aHUIO OMOIMOTEUHO-UHPOPMAIIMOHHBIX U CO-
IIUOKYJIbTYPHBIX YCIYT MOJIb30BATENsIM YHUBEPCUTETA U3 YMCJIa MHBAIUAOB 110 3pPEHUI0, C1abo-
BUSIIINX, WHBAIHIIOB APYTHX KATETOPHH C OTPAaHWYCHHBIM JIOCTYIIOM K WH(OpPMAIWH, JIHII,
UMEIOIIUX TPYAHOCTU ¢ uTeHHeM IuiockoneyatHoro 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)
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7.3.2 UndopManoHHbIE CTIPABOYHbIE CHCTEMbI

1. CnpaBounas npaBoBasi cuctema Koncynbrantllntoc (1oroBop nocraBku, afantaiuyd U COIpo-
BOKJeHUs dK3eMIuIsIpoB cucteM Koncynprantllnroc ot 28.02.2025 Ne 12413 /13900/2C).

2. DnekTpoHHBIH nepuoauyeckuii cripaBoyHuK «Cucrema 'TAPAHT» (moroBop Ha yciayru 1o
corpoBokaeHHIO OT 28.02.2025 Ne 194-01/2025).

uus - https://elibrary.ru/

7.3.3 CoBpemenHbIe npodeccnoHaIbHbIE 0a3bl JaHHBIX

1. baza nmaHHBIX HOPMATHUBHO-IIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTeNbHON Mpo-
rpamMMbl «Pocmetony (moroBop ot 05.09.2024 Ne 512/2024)
2. baza nannpix Hayunoii anextponnoi 6ubiamoreku eLIBRARY.RU — poccutickuii nn-
(dhopMalMOHHO-aHATUTHYECKUI TTOPTal B 00JIACTH HAYKH, TEXHOJIOTUM, METUIIMHBI U 00pa3oBa-

3. ITopran oTkpeITHIX JaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpoiTeie naHHble  DenepalnbHON  CITyKObI

https://rosstat.gov.ru/opendata
5. IlpodeccuonansHas 6a3a nannbix. Karamor 'OCTog http://gostbase.ru/.
6. Ipodeccuonanvuas 6a3a manHbix. ®I'BY ®denepanbHblii WHCTUTYT NPOMBIIUIEHHONW COO-
creennoctH http://www1.fips.ru/wps/portal/IPS_Ru.

7. TlpodeccuonanbHass 0Oa3a JaHHBIX.

TEeXHUYECKOM JoKyMeHTanuu http://docs.cntd.ru/.

FOCYHapCTBeHHOﬁ CTaTUCTHUKHU -

OnekTpoHHBI (OHI TPaBOBOM W HOPMATHBHO-

7.3.4 JIulleH3UOHHOE U CBOOOIHO PacHpocTpaHsieMoe MPorpaMMHoe odeciie-
YyeHHe, B TOM YHCJIe 0Te4YeCTBEHHOI 0 MPOU3BOACTBA

Ne Haumenosanue Pa3paboTunk HocrynHocTts Cceinka Ha EnuHbIi PexBusutel non-
I1O (npaBooGna- | (IULEH3NOHHOE, | peecTp pOCCHUICKUX TBEPKIAIOIIETO JI0-
JiaTesp) cBoOOaHO pac- | mporpamm mist O9BM | kymeHra (npu Haiu-
npoctpansemoe) | u Bl (mpu HamIamm) 17149
1 Microsoft Windows, Microsoft JInnes3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok neit-
cTBUs: OECCpOUHO
2 | AwnrtuBupycuoe npo- | AO «JlaGoparo- | Jlunensunonnoe | https://reestr.digital.g | CyGnuueH3noHHbIMH
rpammHoOe obecriede- | pus Kacrmepcko- ov.ru/reestr/366574/? norosop ¢ 000
nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security mis (Poccus) 09.12.2024 Ne 6/n,
OuzHeca CPOK JICHUCTBHSI: C
09.12.2024 no
09.12.2025
3 | MoiitOduc Crangapr- | OOO «Hosble Juniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
HBIH - o0JiauHbIE TEX- ov.ru/reestr/301631/? «PyGuKoH»
OducHbril maker Hostorun» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUIsl paboThI C IOKY- cust) 03641000008190000
MEHTaMU U MOYTON 12
(myoffice.ru) CpOK JelicTBus: Gec-
CPOYHO
4 OducHblil maker AO «P7» Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Oducy ov.ru/reestr/306668/? «Codrekc»

(meckTomHas BEpCHs)

sphrase_id=4435041

ot 24.10.2023 Ne
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http://gostbase.ru/
http://www1.fips.ru/wps/portal/IPS_Ru
http://docs.cntd.ru/

03641000008230000

07
CpOK JeficTBusA: Oec-
CPOYHO
OmnepanroHHas CH- 00O "basanst | Jluneusuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
crema «Anbt O6paszo- | cBOGOAHOE MPO- ov.ru/reestr/303262/? «Codrere»
BaHHE rpaMMHoe obec- sphrase_id=4435015 ot 24.10.2023 Ne
neueHue" 03641000008230000
07
CpOK feficTBus: Hec-
CPOYHO
Iporpammuast cucte- | AO «Antumma- | Jlunensuonnoe | https://reestr.digital.g | JlunensuouHsIif m0-

Ma U1t 0OHapyKEHHS
TEKCTOBBIX 3aHMCTBO-
BaHMH B y4eOHBIX U
Hay4HBIX paboTax
«AnTtumnaruat BY3»

ruat» (Poccus)

ov.ru/reestr/303350/?
sphrase_id=2698186

roBop ¢ AO «A=-
TUIUIATHAT OT
23.05.2024 Ne 8151,
CPOK AeHCTBUS: C
23.05.2024 no

(https://docs.antiplagia 22.05.2025
us.ru)
Acrobat Reader Adobe Systems | CsoboxHo pac- - -
- IIPOCMOTP JOKyMEH- IIPOCTPaHsIEMOE
toB PDF, DjVU
Foxit Reader Foxit CBoGojHO pac- - -

- IPOCMOTP JOKYMEH-
toB PDF, DjVU

Corporation

HpOCTpaHseMoe

7.3.5 Pecypcbl nH(OPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTu « UHTEp-

HEe»
1. CDTOwiki: 6a3a 3Hanuii o nudposoii Tpanchopmaruu https://cdto.wiki/
2. [Tpodeccuonanvupie 6a3bl naHHbIX: OPI'BY denepanbHbIE UHCTUTYT NMPOMBIII-

nenHoi cooctBenHoctH (http://wwwl.fips.ru/wps/portal/IPS_Ru);
3. Karamor 'OCTos (http://gostbase.ru/);
4. DONEeKTPOHHBIM (QOHJ TPaBOBOM M HOPMATHBHO-TEXHMUYECKOH JIOKyMEHTAIHH

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

7.3.6 Hu¢gpoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM Mpolecce

LMS-numardpopma Moodle

BuptyanbHas nocka Mupo: miro.com

Bupryanenas nocka SBoardhttps://sboard.online

BuptyansHas nocka Padlet: https://ru.padlet.com

Ob6naunsle cepBucsl: Anaexc./luck, O6mnako Mail.ru

Cepsucol onpocos: Suaexc @opmer, MyQuiz

Cepsuchl BuseocBszu: SHnekc teaemoct, Webinar.ru

. CepBuc coBMecTHOM pabOThl Haj mMpoekTamu i Hebonpmmx rpymnm Trello
http://www.trello.com

ONoGaRwWdE

7.3.7 Ilm¢ppoBble TEXHOJIOTMHU, IPUMEHsIeMble TPU U3yYeHHH THCIUIITHHBI
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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/

Ne | Iludpossie Texnomorun | Bumer yueOHO# paboOTHL, BeImonHsAe- | DopmMupyembie NJK
MBbI€ C IPUMEHEHHUEM ITU(PPOBOIA KOMITETCHIINH
TEXHOJIOTHH
1. | O6mauHBIE TEXHOJIOTUHA Jlexmn [1K-4 WN-31k-4
CamocTosTenbHas pabora
2. | bonbuine maHHkbIe Jlexumn I1K-4 NI-3nk-4
CamocrosTenbHas padorta
3. | Texuomoruu 6ectipoBO- Jlexnn [1K-4 N-31k-4
HOMH CBSI3H CamocTosTenbHas pabora

8 MarepuajbHO-TEXHHUYECKOE O0ecnedeHne U CIUIIMHBI (MOIYJIA)

AynuTopuu JUisl JEKUMOHHBIX, IPAKTUYECKUX U J1abopaTopHbIX 3aHsaTuil (Jlaboparopus
MEXaHHU3aIMu ¢/X mpou3BojacTea) (yin. MHTepHannonanbHast, 101, 4/3)

Hoytoyk Acer (uuB. Ne 2101045100); mpoextop (umHB. Ne 2101045202), mowsibHas
ycraHoBka (uHB. No  1101044158); ngowneHbli  ammapar (uaB.  Ne  2101042415);
WHCTpYMEHTANbHBIM HaO0Op (WHB. Ne 1101044175); xucnopogomep IITK-06 (wmHB. No
2101042414); ocummiorpadp O-1-76 (uuB. Ne 1101044168); oumcturenr wmoioka OM-
3a(1101044161); mueBmotectep (uHB. Ne 2101042407).

[Tpu6op BIIB-2 (uuB. Ne 1101044180); perymnsitop Temmneparypsl u Braxuoctu MITP-51
(unB. Ne 2101042436); ycrpoiictBo koHTpons YKT-38 (unB. Ne 2101062182), Becst BJIK-500
(uaB. No 1101044003); Bmaromep (uuB. Ne 2101042307); Bmaromep HEpEeHOCHOM 3KcImpecc-
aHanu3a 3eneHoi maccel B3M-1 (unB. Ne 1101044027)

Aynurtopus s camocrtositenbHol padboTsl (I'epacumona 132-A; aya. 5/26a - koMmbio-
TEpHBIN KJIacc)

KomMmmbroTepHslii KJ1acc ¢ BEIXOJOM B UHTEPHET:

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

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

1101047394,1101047393;1101047392;

1101047391;1101047390;1101047388;

1101047387;1101047386;1101047385);

koMmmbroTep Pentium (nuB. Ne 2101041806);

wiorrep CH336A HP (unB. Ne 41013400057); npuntep Canon (unB. Ne 1101044951);
ckanep (uHB. Ne 2101065186); xonupoBanbHbIi anmapat Canon (uaB. Ne 2101041802); momem —
1 mr. (uaB. Ne 2101065200);

BBIXOJ] B HHTEPHET; SJIEKTPOHHBIC TOCOOHS U MTPOTPAMMBI.
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Pabouas mporpamma mucruiuinHbl «lIporeccsl U anmaparhsl MUMIEBBIX MPOU3BOICTBY COCTaBJIE-
Ha B cooTBeTcTBUU ¢ TpeboBanusMu OI'OC BO mo nanpasienuro noaroroBku 35.03.07 Texno-
JIOTHUsI TPOU3BOJICTBA U TIEPEePabOTKHU CEINbCKOXO03IHCTBEHHOM MPOIYyKIINH (YPOBEHb OakamaBpua-
Ta), yrBepxkaenHoro 17.07.2017. npotokomn 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.

[Iporpamma paccmoTpeHa Ha 3acenanuu kadeapsl mpoTokoa Ne 7 ot «13» anpens 2022 r.
[IporpamMa paccMOTpeHa Ha 3aceJaHHH Y4eOHO-METOAWYECKOH KOMHCCHUU HHKEHEPHOTO WH-
ctutyra Muuypunckoro I'AY npotokon Ne 7 ot «14» anpens 2022r.

[IporpammMa yTBepkIeHa pemeHrueM Y 4eOHO-METOJMYECKOTO COBETa YHHBEPCHUTETA MPOTOKOI
No 8 ot «21» anpens 2022 r.

[Tporpamma nepepaboTaHa 1 10M0OJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusMu OI'OC BO.
[TporpamMma paccMoTpeHa Ha 3acelaHuu KadeIpbl TEXHOJOTHYECKUX IMPOLIECCOB U TEXHOCHEP-
HoM 6e3onmacHoCcTH, poTokoa Ne 13 ot 05utons 2023 r

[IporpaMma paccMOTpeHa Ha 3aceJaHuu y4eOHO-METOJUYECKOW KOMUCCHUU WHKEHEPHOTO WH-
ctutyra Muuypunckoro 'AY, npotokon NelO ot 19 uronsa 2023 r.

[Tporpamma yTBepkaeHa PerenneM YueOHO-METOIUYECKOTO COBETA YHHUBEPCUTETA, TPOTOKOI
Ne 10 ot 22 urons 2023 r.

[Tporpamma nepepaboTaHa 1 10MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusMu OI'OC BO.
[IporpamMma paccMoTpeHa Ha 3acelaHuu Kadeapbl TEXHOJIOTHYECKHX MPOLECCOB M TEXHOCPEp-
Hol 6e3onmacHocTH, mpotokoa Ne 10 ot 13 mast 2024 r

[IporpaMma paccMOTpeHa Ha 3aceJaHuU y4eOHO-METOIUYECKOW KOMUCCHUU WHKEHEPHOTO HH-
ctutyra Muuypunckoro I'AY, npotokon Ne09 ot 20 mas 2024 1.

[Tporpamma ytBepxkaeHa Pemennem Y4eOHO-METOANMUECKOTO COBETA YHUBEPCUTETA, TPOTOKOII
Ne 09 ot 23 mas 2024 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusamMu OI'OC BO.
[IporpamMma paccMoTpeHa Ha 3acelaHuu KadeIpbl TEXHOJIOTHYECKHX MPOLECCOB U TeXHOCPep-
Holi 6e3omacHocTH, poTokoa Ne 12 ot 7 ampenst 2025 T.

[IporpamMma paccMoTpeHa Ha 3aceJaHUHM y4eOHO-METOJWYECKOW KOMHUCCHUU MHCTUTYTa (QyHJIa-
MEHTaJbHBIX M MPUKIAIHBIX arpoouorexHonoruii um. M.B. Muuypuna, npotokon Ne 8 ot 21
anpenst 2025 .

[Tporpamma ytBepkieHa PemenneM Y4eOHO-METOIMUECKOTO COBETa YHHUBEPCUTETA, IPOTOKOII
Ne 08 ot 23 anpens 2025 r.

OpuruHan JOKyMEeHTa XpaHUTCS Ha KadelIpe TEeXHOJIOTUU MPOU3BOJACTBA, XPAHEHUS U Iepepa-
OOTKH MPOTYKIINN PACTCHUEBOJICTBA
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