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AHHOTaUUSA
paboucii mporpaMMbl y4€OHOM TUCIHUTIIAHBI
b1.0.16 «IIpouecch! 1 anmaparsl NTUILEBBIX TPOU3BOACTBY
JUTS TOATOTOBKK OaKaliaBpOB MO HAMTPABJICHUIO
19.03.02 ITpoAyKTHI TUTAHUS U3 PACTUTEINBHOTO CHIPbS
HaITPaBICHHOCTU TEXHOJIOTHS MPOAYKTOB IMUTAHUS U3 PACTUTEIBHOTO CHIPhS

Henb ocBoeHUst AMCHMIVIMHBIL: paboyas nporpamma aucuuiuinnbl «[Ipomec-
Chl M aMMaparbl MAIIEBBIX MPOU3BOACTBY COAEPKUAT HEOOXOAUMBII Mareprall, pyKo-
BOJICTBYSICb KOTOPBIM MPENOAABATENL OOECIEUNT KAYECTBEHHOE YCBOCHUE CTYIECH-
TaMu HEOOXOAMMOro 00bEMA 3HAHUIA.

MecTo AHCHUILUIMHBI B YU4eOHOM IUIaHE: JHUCLUMIUIMHA BKJIKOYECHA B 00s3a-
TEJNBHYIO YacTh y4€OHOTO IIaHa MO HampaBJICHUIO MoAroToBku 19.03.02 — Ipoayk-
ThI IUTAHKS U3 PACTUTEIILHOTO ChIPbSI.

TpeGoBaHust K pe3yJibTaTaM OCBOCHHS AUCUHUIUIMHBI. B PE3YJIBTATE OCBOC-
HUS TACUMIUIMHBL (popmupyrotres cienyromme komnerenun: OIK-3; OIK-5; [1Koc-
1; ITKoc-2; ITKoc-4.

Kparkoe coaepxanue aucuuiuiaebl: qucuuiuinia «lIpomeccsl u anmaparsl
NUIIEBBIX MPOU3BOJACTB» M3ydacT Ha 0a3e PyHIaMEHTAbHBIX 3aKOHOB (DM3HKH, XH-
MUU U OMOJOTHM OCHOBHBIE TEXHOJIOTMYECKHAE MPOLECCHl MEPEPAOOTKH CEIBCKOXO-
3UCTBEHHOTO CBHIPbs, MX TEXHUUYECKYI) PEaM3alyi0 B COBPEMEHHBIX anmnaparax,
o01me METOABl MX pacyeTa, MyTH PAlMOHATIU3ALMN MPOLECCOB, BHIOOP palliOHab-
HbIX KOHCTPYKLMIA annaparoB Uil KOHKPETHBIX YCIOBUH, a TAKKE 3HAKOMUT € HAYyY-
HbIMHU JOCTH)KEHUSIMU U COBPEMEHHBIMU TEHICHUMSMH PA3BUTUS M UCIOJIB30BAHUS
HOBBIX (PU3MYECKHAX METON0B 00paOOTKH MUILEBBIX MPOAYKTOB B TECHOH B3aUMOCBSI-
34 C BOIPOCAMM TEXHOJIOTHH.

OO0wmast Tpya0eMKOCTb AMCUMIUIMHBI: TPYAOEMKOCTh AMCLMILUIMHBI COCTAB-
nsier 180 4vacoB, 5 3aueTHbIX eauHUL. CHUCTEMA TEKYLIETO KOHTPOJIS MOCTPOCHA HA
PEryJIIPHOM aHAJIM3€ 3HAHWI CTYACHTOB B Ipouecce 1ab0paropHbIX 3aHATUH. YacTh
TEOPETUYECKOr0 MaTepuana BBIHECEHA HA CAMOCTOSTENBHYH) paboTy CTYIEHTOB.
Y4eOHBIM MIaHOM PEITYCMOTPEH KYPCOBOH MPOEKT.

IIpomexyTouHBIH KOHTPOJIL: SKk3ameH/ 3ammra KI1.

1. Iles1b 0CBOCHHS TUCHUTLIHHBI

Llens ocBoeHus mucuumuinHbl «lIpomecchl W anmaparbl MHILEBBIX MPOU3-
BOJICTBY» 3aKJIFOUAKOTCS B MPUOOPETEHUH W YCBOCHUH O0YYAOMIMMKCS 3HAHUI TEXHO-
JIOTHYECKHUX MPOLECCOB MEepepabOTKH NPOAYKLIIMHA PACTCHUEBOACTBA U AMIAPATOB IS
UX OCYIIECTBJICHHS C YUYETOM TEXHUUYECKUX M DKOJIOTMUYECKHUX ACHEKTOB, 4 TAKXKE B
NPAKTUYECKON MOATOTOBKE MX K PEIICHUIO, KAK KOHKPETHBIX MPOU3BOICTBEHHBIX 3a-
Ja4, TaK U MEPCIEKTUBHBIX BOMPOCOB, CBA3AHHBIX C PALMOHAIM3ALUEN MPOLECCOB U
COBEPIICHCTBOBAHUEM aNMapaToB MEPepadOTKH MPOAYKIIMN PACTEHUEBOICTBA.

2. MecTo TUCHHIUVINHBI B Y4€0HOM mpouecce
Jucuumniuna «lIporiecchl U anmaparbl MUIIEBBIX MPOU3BOJCTBY BKIIOYCHA B
00s13aTeNbHBIA EPEUEHDb TUCUUIUIAH Y4eOHOTO IIaHa 00s3aTENbHON YacTH.



JucuurummHa «IIponeccel U anmaparsl TUIIEBBIX MPOU3BOACTBY) PEATU3YETCS B
cooTtBeTcTBUM ¢ TpeOoBanusmu OI'OC, OIOIT BO 1 YueOHOro miaHa no Harpasiie-
HUEO 19.03.02 — [IpoayKThl MUTaHKUS U3 PACTUTENBHOTO ChIPbs. [IpeaIecTBYOIMUMH
KypCcaMH, Ha KOTOPbIX HEMOCPEACTBEHHO AOJKHA Oa3upoBaThes aucuunianHa «lIpo-
LECCHl W anmaparhbl MUALIEBBIX MPOU3BOACTBY, SBISAIOTCA MareMaThka, (U3MKa, Xu-
MUs, MUKPOOMOJIOTH S, TEXHONOTHS ()YHKIMOHAIBHBIX MPOAYKTOB MATAHUS U3 PACTH-
TENBHOTO CBIPBS, METOBI U CPEACTBA U3MEPEHUM.

JucuurumHa «IIpoueccehl U anmaparsl MUAIIEBBIX TPOU3BOACTBY SBISETCA OCHO-
BOIOJIATArOIIEH [UI U3YUYECHHS CIEAYIOIMNX AUCIUIUINH. TEXHOJIOTHYECKOE 000pya0-
BaHUE JUIS MPOU3BOACTBA MTPOJYKTOB MTMTAHUS U3 PACTUTEIILHOIO CHIPbS, TEXHOJIOTHS
XPaHEHUs TJIO0B, OBOLIEH W MPOAYKTOB MX MEpepabOTKH, CHCTEMBI YIPABJICHHUS
TEXHOJIOTMYECKAMHU MPOLECCAMU, HH(POPMALIMOHHBIE TEXHOJIOTHH.

OCOOEHHOCTBIO JUCLUILIMHBL SBJISIETCS TMOArOTOBKA OaKalaBpOB K PEUICHHIO
TakuX TPOQECCUOHATBHBIX 33]a4 KaK 3HAHUE OCHOBHBIX TEXHOJIOTMYECKHX MPOLEC-
COB, MPOTEKAIOWIMX NPU MEPepPabOTKE CETBCKOXO3SMCTBEHHOTO ChIPbs B COBPEMEH-
HBIX arrnaparax, METOA0B UX pacyeTa, NyTeH PalMOHAIM3ALMHU MTPOLIECCOB, A TAKKE
HABBIKA KCIIOJB30BAHMS PE3YJIBTATOB HAYYHBIX JOCTHMIKEHUH M COBPEMEHHBIX TECH-
JCHIMNA PA3BUTHS W MCIOJIB30BAHUS HOBBIX (PM3UYECKHX METOAOB 00pabOTKM MpO-
OYKLUHU YKUBOTHOBOJCTBA U PACTEHUEBOACTBA BO B3AMMOCBSI3HM C BOIPOCAMM TEXHO-
JIOTUH.

Pabouas mporpamMMa auctmmuinHel «IIponeccel U anmaparbl NUIIEBBIX MPOH3-
BOJICTBY JUISl MHBAIHMJIOB W JIUL] C OTPAHUYECHHBIMHA BO3MOKHOCTSIMH 3JOPOBbS pa3pa-
OaThIBAETCS MHANBUAYAIBHO C YYETOM OCOOCHHOCTEH NCUXO(U3NYECKOTO Pa3BUTHS,
WHAMBHAYaJIbHBIX BO3MOXHOCTEH M COCTOSIHUS 3I0POBbS TAKAX 00YYAIOLIMXCS.

3. IlepevyeHn NIaHUPYEMBbIX Pe3y/JbTATOB 00y4eHUsI N0 AUCHUILIHHE,
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3y/1bTATAMH 0CBOCHHUSI 00pa30BaTe/IbLHOM
NporpamMmblI

H3yuenne naHHOi y4yeOHOH AMCUMIUIMHBI HAMPaBJICHO Ha (POPMUPOBAHUE Y
00yyaromumxcst KOMIETEHIM, MPEeACTABICHHBIX B Ta0uLe 1.

4. CTpyKkTypa H coaepKaHue THCUUILUIHHbI

4.1 Pacnpenesienue TPyA0EMKOCTH TUCUHILIAHBI 110 BUJaM paldoT no
cemecTpam
OO6m1as Tpy10EMKOCTh AUCHMIUIMHBI COCTABSAET 5 3aueTHbIX eauHull (180 ya-
COB) UX PacnpeAesICHUE N0 BUAAM paboT CEMECTPaM NPEICTABICHO B TAONHIIE 2






BOJICTBA M JKCIUTyaTalluu
obopynoBaHUs HA OCHOBE
3HaHUH TpeOOBaHMI K Ka-
YEeCTBY BBITIOJHEHUS TEX-
HOJIOTMYECKUX ONepaLum,
COBPEMEHHBIX LH(POBBIX
CPEACTB U TEXHOJOTHl

JKCIUTyaTauuu  obopyno-
BAaHMs Ha OCHOBE 3HAHWMU
TpeOOBaHUH K Ka4eCTBY
BBIMTOJIHEHUS] TEXHOJIOTH-
YECKUX Onepanui

3KCIUTyaTaliuu 000pyI0Ba-
HUSI HA OCHOBE 3HAHUU Tpe-
OOBaHMIT K KQ4eCTBY BBIOJ-
HEHUS TEXHOJIOTHUECKUX
onepauuii

1 00OPYJOBAHUS HA OCHOBE
3HaHUH TpeOOoBaHMI K Kade-
CTBY BBITIOJIHEHHSI TEXHOJIOTH-
YECKHUX ONepanuin

OIIK-5

Crnoco0eH K OlleHKe
s¢pdexkTuBHOCTH pe-
3yJabTaTOB mpodec-
CHOHAJIBHOU nesi-
TEJIBHOCTH B KOHKY-
PEHTHBIX  YCJIOBHUSX
COBPEMEHHOH 3KO-
HOMUKHU

OIIK-5.1

CrocobeH  mpoU3BOAUTH
pacuer  3ddexTuBHOCTH
MIPOU3BOACTBA IIPONYKTOB
NMUTAaHUA U3 PACTHUTECIIBHO-
ro CbIpbs, B TOM 4YUCIEC C
UCTIONIb30BaHuEM 1Hppo-
BBIX CPEJICTB

cneun(uKy TOro Kak mpo-
U3BOANUTH pacyer 3¢pdek-
TUBHOCTH  TPOH3BOJICTBA
NPOAYKTOB TMUTAHUS U3
PaCTUTENBHOTO CBHIPBS

NPUMEHSTh HABBIKH JJISI TOTO
9TOOBI MPOU3BOAMUTD PACUET
3¢ (eKTUBHOCTH IPOU3BOA-
CTBA MPOAYKTOB IMUTAHUS U3
PaCTUTENBHOTO CBHIPBSI

NpUeMaMH, METOJJaMU TOT'O
KaK MPOW3BOIUTH pacyeT d¢h-
(bEKTUBHOCTH MPONU3BOACTBA
MPOAYKTOB MUTAHUSI U3 PACTH-
TEJIbHOTO ChIPbsI

OIIK-5.2

CrocobeH  mpou3BOAUTH
y4e€T CbIpbs M TOTOBOH
OPOAYKIHMH Isi  odecre-
YEeHUs] HOPMATHBOB BBIXO-
7a B COOTBETCTBHH C TEX-
HOJIOTHYECKUMHU WH-
CTPYKLHSIMU, B TOM HYHCIIE
C UCHOJNBb30BaHUEM IHU(]-
POBBIX CPENICTB

cneun(uKy TOro Kak mpo-
U3BOOUTb y4eT ChIPbs M
rOTOBOM TMPOAYKLHUH ISt
o0ecrieueHnst HOpMaTHBOB
BBIXOJIa B COOTBETCTBHUH C
TEXHOJIOTHYECKUMH  HH-
CTPYKLHUSIMH

MPUMEHATE HABBIKU IJIA TOT'O
9YTOOBI MPOU3BOANUTD YUET
CBIPbSl U TOTOBOM MPOAYKLUU
111 o0ecTieueHnst HopMaTH-
BOB BbIXOJd4a B COOTBETCTBHHU
C TEXHOJIOTHYCCKHUMHU HNH-
CTPYKUIUAMU

npueMamMu, METOAaMH1 TOTO
KaK MpOU3BOAUTD YUCT ChIpbA
1 TOTOBOM NMPOAYKLUU AJIS
o0ecrie4eHns1 HOpMaTHBOB
BbIXOA4d B COOTBETCTBUU C
TEXHOJOTUYCCKUMHU UHCTPYK-
AAMHA

OIIK-5.3

CriocoOeH roToBUTh
NPETOKEHHS 10 PaIio-
HAJIbHOMY HCIIOJIb30Ba-
HHUIO M COKPAIIEHUIO pac-
XO0JIa ChIPbS, MATEPHUATIOB
U SHEPrOPeCypPCOB, MPH-
MCHCHUKO HepeI[OBbIX

cnenn(UKy TOrO Kak To-
TOBUTH MPEIJIOKEHHS 10
paLMOHAIIBHOMY HCIOJIb-
30BAaHHUI0 M COKPAIIEHHIO
pacxopa CbIpbsi, MaTepua-
JOB W DHEPropecypcos,
NPUMEHEHHIO TePEIOBbIX
TEXHOJOTUH JJI1  TIOBBI-

MPUMEHSITh HABBIKU JIJISI TOTO
YTOOBI TOTOBUTH MPEAIONKE-
HUS TIO PAIIIOHAIBHOMY HC-
MIOJIb30BAHUIO U COKpalle-
HUIO Pacxo/ia ChIPbsi, MaTe-
PHAJIOB U SHEPTrOPECYPCOB,
MPUMEHEHHIO MTePETOBBIX
TEXHOJIOTUH JIJIsl TOBBIIICHUS

pUEMaMH, METOIAMH TOTO
KaK TOTOBHUTD TPEAJIOKEHHS
0 PALMOHATIBHOMY HCIIOJIb30-
BAHHIO M COKPAIIEHUIO PacXo-
71a ChIPBsi, MATEPUAJIOB H SHEP-
ropecypcoB, IPUMEHEHUIO Tie-
PEIOBBIX TEXHOJOTHH IS TO-
BBILICHUS] TPOU3BOIUTENIbHO-




TEXHOJIOTHH 15 TTOBBI-
LIEHUs] TPOU3BOAUTEIb-
HOCTH Tpyaa u 3pdex-
TUBHOCTH NMPOU3BOACTBA

HICHUA MPOU3BOAUTECIIb-

HOoCcTH Tpyaa u 3¢pdek-
THUBHOCTHU MMPOU3BOACTBA

NPOM3BOIUTENILHOCTH TPYAd
u 3¢ pexkTrBHOCTH TPOU3-
BOJICTBA

cte Tpyna 1 3¢ ¢GEeKTHBHOCTH
MIPOM3BOJICTBA

ITKoc-

Crnoco0eH BianeTh
MPOTrPECCUBHBIMU
MeToamMu noadbopa
U SKCIUTyaTaluu
TEXHOJIOTHYECKOTO
o0opynoBaHus IpH
MPOU3BOJICTBE MPO-
IYKTOB MUTAHUSI U3
PACTUTEILHOTO ChI-
pbsi, B TOM YHUCJIE C
UCTIOJIb30BAHUEM
U POBBIX CPENCTB
Y TEXHOJIOT Ui

IIKoc-1.1

3HaeT Ha3HaueHue, MpUH-
LU ACUCTBUA U YCTPOU-
cTBO 00OpymOBaHUS U
npuboOpoOB,  HUCHOJB3YIO-
IUXCSI B TPOU3BOACTBE
NPOAYKTOB THTAaHUS U3
PACTUTENBHOTO CBHIPBS

cneuuuKy TOrO  Kak
OPUMEHSTh  3HaHUA O
HA3HAUEHUH,  MPUHIHIA

NENUCTBHUsT M YCTPOWCTBA
obopynoBanus u mpudo-
POB, HCIOJB3YIOLIUXCS B
MIPOU3BOJCTBE IMPOAYKTOB
MUTaHUS U3 PACTUTENBbHO-
'O ChIpbsi

NPUMEHSTh HABBIKU JJIsl TOTO
4TOOBI IPUMEHSITh 3HAHHS O
Ha3HAYEeHUH, PUHLIUIA Jei-
CTBHSI U YCTpOiicTBa 000py-
TOBaHUS 1 MPHOOPOB, UC-
MOJIB3YIOIUXCS B TIPOU3BO-
CTBE MPOJYKTOB MUTAHHS U3
PacCTHTENBHOTO

NpUeMaMH, METOJJaMU TOT'O
KaK TPUMEHSITh 3HAHHS O
Ha3HAYEeHUH, IPUHLUIA AeH-
CTBUS M YCTPOKHCTBA 000pyI0-
BaHMsI U IPUOOPOB, HCIIOIb-
3YIOIIMXCS B IPOU3BOACTBE
MPOAYKTOB MUTAHUSI U3 PACTH-
TEJBHOTO

[IKoc-1.3

CrnocobeHn pa3pabaTbiBaTh
TEXHUYECKOE 3a/JaHue W
IUTAaHBI pa3MeLIeHuss 000-
pPyAaoBaHus, TEXHOJIIOIUYEC-
CKOMl OCHACTKM M KOH-
TPOJBbHO-UBMEPUTECIIbHBIX
npubOpoOB, B TOM YHUCIHE C
UCTIONIb30BaHuEM 1Hppo-
BBIX CPEINCTB M TEXHOJIO-
TUN

cnenn(UKy TOro Kak pas-
pabaTbiBaTh TEXHHYECKOE
3aJlaHue M TUIAHBI pa3Me-
meHuss  oOOopynOBaHMS,
TEXHOJIOTUYECKON
OCHAaCTKH M KOHTPOJIbHO-
U3MEPUTENbHBIX  MPHOO-
poB

NPUMEHSTh HABBIKH JJIs1 TOTO
4yT00BI pa3padaTsiBaTh TEX-
HUYECKOE 3a7]aHNe U TJIaHbI
pasmerneHnst 000pyIOBaHMS,
TEXHOJIOTUYECKON OCHACTKU
U KOHTPOJIBHO-
U3MEPHUTENBHBIX TPUOOPOB

preMaMU, METOAAMH TOTO
Kak pa3pabaTbIBaTh TEXHUYE-
CKO€ 3a/TaHU€ U TUTAHBI Pa3-
MereHust 000pyIOBaHUS, TEX-
HOJIOTHYECKOM OCHACTKH U
KOHTPOJIbHO-U3MEPHUTEITbHBIX
npudbopoB

IIKoc-1.4

Crnocoben MIPOBOIUTH
TeXHUYECKOe OOCITyKUBa-
HHE, OCYLIECTBISITh pery-
JHUPOBKU U  OMNpPEIessiTh
TEXHOJIOTHYECKYIO 3¢-
(eKTUBHOCTD padoThI
obopynoBaHus I TPO-
W3BOJCTBA MPOAYKTOB IH-

cneun(uKy TOro Kak mpo-
BOAUTL TEXHUYECKOE 00-
CITy’KHBAaHHE, OCYILECTB-
JSATh ~ PEryJUPOBKH U
OIpenessiTb  TEXHOJIOTH-
4eckylo  3(pdexTuBHOCTH
pabotel  obopynoBaHUs
10 TIPOU3BOACTBA IPO-
OYKTOB MUTAHUsI M3 pac-

NMPUMEHATE HABBIKU IJIA TOT'O
LITO6bI MNPpOBOAUTDL TCXHUYEC-
CKoe 00CITy )KHBaHHE, OCY-
LIECTBJIATL PETYJUPOBKU U
OIpeessiTh TEXHOIOTHue-
cKy10 3¢ eKkTuBHOCTD pabdo-
ThI 000PYIOBaHUS IJIS1 TIPO-
HU3BOACTBA MPOAYKTOB MMUTA-
HUS U3 PACTUTCIJIBHOI'O ChIPbs

NpUeMaMH, METOJJaMU TOT'O
KaK MPOBOAUTH TEXHHUYECKOE
00CITy>)KUBaHHUE, OCYIIECTBISATD
PEryJIMPOBKH U ONPeaessiTh
TEXHOJIOTHYECKYI0 3 pexTrB-
HOCTB paboThl 000PyAOBAHUS
U151 MPOU3BOACTBA MPOAYKTOB
MUTAHKS U3 PACTUTEIBHOTO
ChIPbSI




TAHUSI W3 PACTHUTEIBHOTO
CBIPbsI, B TOM YHCJIE C HC-
MOJIb30BaHUEM LH(POBBIX
CpencTB

TUTECJIBHOI'O ChIPbA

ITKoc-

CrnocobeH ocy-
HIECTBJISATD YIIPaB-
JIEHHUE JIeUCTBYIO-
IIMMH T€XHOJIOTH-
YECKUMU JINHUSMU
(mpoueccamu) u mo-
BBIIIATH TEXHUKO-
SKOHOMHYECKHE TTO-
Ka3aTeJN MHIIEBbIX
MPOU3BOJICTB U3
PACTUTEILHOTO ChI-
pPBsl HA OCHOBE IITy-
Ookux mpodeccro-
HaJbHbBIX 3HAHUH U
aHaJIU3a MPOU3BOI-
CTBEHHBIX MOKa3a-
TeJel, B TOM YHCIIE
C UCTIOb30BAHUEM
U POBBIX CPENCTB
Y TEXHOJIOT Ui

IIKoc-2.1

IIpoussonut pacder HOp-
MaTHUBOB  MaTepHaJIbHBIX
3aTpaT, IUIAHOBBIX IIOKa-
3aTeel BBIIOJHEHUS U
SKOHOMHYECKOH  3ddex-
TUBHOCTH TPOU3BOJICTBA,
B TOM YHCJIE C HCIOJb30-

cneun(uKy TOro Kak mpo-
U3BOANUTH pacyeT HopMa-
THBOB MaTepUAbHBIX 3a-
TpaT, IUIAHOBBIX IOKa3a-
TeJedl  BBINOJHEHUS U
SKOHOMUYECKOH  3ddek-

NPUMEHSTh HABBIKH JJIS1 TOTO
9TOOBI MPOU3BOAMUTDL PACUET
HOPMAaTHBOB MaTEPHATIbHBIX
3aTpar, INIAHOBBIX MOKa3aTe-
JIel BBITIOJIHEHUS i SKOHO-
MUYECKOH 3PPEKTUBHOCTH

preMaMHu, METOAAMH TOTO
KaK MPOU3BOUTD pacyueT HOp-
MaTUBOB MaTe€pHUaJIbHBIX 3a-
TpaT, IUIAHOBBIX MOKa3aTeNen
BBITMIOJIHEHUS] U 9KOHOMUYe-
CKOM 3P (PEKTUBHOCTH MTPOH3-

BaHHeM LM(pOBHIX  HH- TUBHOCTH TIPOM3BOJICTBA | IPOM3BOICTBA BOJICTBA
CTPYMEHTOB

[IKoc-2.2

CnocobeH  KOHTPOJHPO-

BaTb U KOPPEKTUPOBATH
TEXHOJIOTHYECKHE Orepa-
H1H, ITPpOUECChl U PEKUMbI
MIPOU3BOACTBA IPOAYKTOB
NMUTaHUA U3 PACTHUTECIIBHO-
ro CbIpbs, B TOM 4YUCIEC C
UCTIONIb30BaHuEM 1Hppo-

Crieru(puKy TOro Kak KOH-
TPOJUPOBATH U KOPPEKTHU-
pOBaTh TEXHOJOTUYECKHE
Olepauuy, TPOLECChl U
PEKHMBI  TIPOU3BOJCTBA
NPOAYKTOB THUTAHHS U3
PACTHTEJIBHOTO ChIPbSI

MIPUMEHSATh HaBbIKU JUJI1 TOTO
9TOOBI KOHTPOJIUPOBATH U
KOPPEKTUPOBAaTh TEXHOJIOTU-
YECKHEe ONepaLuu, NpOoLEeCChl
U PEXXUMBI IPOU3BOACTBA
MPOAYKTOB MUTAHUS U3 pac-
TUTEJIBHOTO ChIPbsi

IIpueMaMu, METOJJaMH TOrO
KaK KOHTPOJHUPOBATb U KOP-
PEKTUPOBATH TEXHOJOTUYe-
CKH€ OIepanuu, IpOLecChl U
PEeXUMBI MPOU3BOACTBA MPO-
OYKTOB MTUTaHUs U3 pacTu-
TEJILHOTO ChIPbsi

BbIX HMHCTPYMEHTOB U
TEXHOJIOTHI

ITKoc-2.3 crienupuKy TOTO KAk |[IPUMEHSTh HABBIKH JIJIsl TOTO | IpUEMaMU, METOIaMU TOTO
3Haer (QusuYecKUe, XUu-|NMPUMEHSTb 3HaHUA (U3U- |4TOOBI MPUMEHSITH 3HAHUS KaK MPUMEHSITh 3HAHUS (PU3U-
MHYECKHE, OHOXUMHUYE- |UECKHUX, XUMUYECKUX, | QU3NYECKUX, XHMUYECKUX, |4YECKUX, XUMHUECKHX, OUOXU-
cKkhe, OHOTEXHOJOruye- | OCHOXMMHUYECKUX, OHOTEX-|OHOXHMMHUYECKHX, OMOTEXHO- | MHYECKUX, OMOTEXHOJOTHYe-
CKHE, MUKPOOHOJIOTHYE- | HOJIOTHYECKUX,  MHKPO- [ JIOTHYECKUX, MUKPOOHONIO- | CKHX, MUKPOOHOJIOTUYECKUX U
ckue U Termioduzndeckue | OMOIOrHYECKUX M TeIJIO- | THYeCKHUX U Teruodusnde- TeIIO(QU3NIECKIX MPOLECCOB,
MPOLECChl,  MPOUCXOMs- |(PU3UYECKUX  TPOLECCOB, | CKUX MPOLIECCOB, MPOUCXO- | MPOUCXOISIINX MPH MPOU3-

e Mpu TNPOU3BOACTBE

MPOUCXOISIIIMX MNPH MPO-

JALNUX PU MPOU3BOACTBE

BOACTBC NMPOAYKTOB IMUTAHUSA




NPOAYKTOB IUTAHUA U3
PaCTUTCIIBHOT'O ChIpbs

WU3BOACTBE MPOAYKTOB MHU-
TaHUs U3 PACTUTEIBHOIO
CBhIPbs

NPOAYKTOB IMUTAHUA U3 pac-
TUTECJIBHOTO ChIPbsA

N3 PACTUTECIBHOTO ChIPbs

ITKoc-

CrnocobeH ocy-
IECTBJISITh KOH-
TPOJIb Ka4ecTBa Ha
BCEX JTanax TeXHO-
JIOTMYECKOTO MPO-
1ecca sl OpraHu-
3alMU €T0 Palno-
HaJIbHOTO BEACHHUS,
B TOM YHCJI€ C UC-
N0JIb30BAaHHEM

U POBOTrO UH-
CTpYMEHTapHsi

IIKoc-4.1

CrnocobeH omnpenensiTs u
AHAJIU3UPOBATH CBOMCTBA
CBIpBs U noyadbpuka-
TOB, BJIUSIFOIIHE HA ONTH-
MU3ALHI0 TEXHOJIOTUYe-
CKOTO IpoLecca 1 Kave-
CTBO TOTOBOH MPOAYKLUHU
pecypcocbepexenue, 3¢-
(bEeKTHUBHOCTb W HAJEK-
HOCTB MPOLIECCOB MPOM3-
BOJICTBA

2

crenupuKy TOrO  Kak
OTPeNeNATh U aHAJIH3UPO-
BaTb CBOWMCTBA ChIpbA H
nonypadbpukaros, BHs-
I0IMe Ha ONTUMHU3ALIUIO
TEXHOJIOTUYECKOTO  MpO-
1[ecca U Ka4eCTBO IOTOBOU
NPOAYKIHH, pecypcoche-
peskenue, 3pPpeKTUBHOCTD
U HaJEKHOCTDH IMPOLIECCOB
MPOM3BONICTBA

NPUMEHSITh HABBIKH JJIs1 TOTO
9TOOBI ONPENEISATh H aHAIH-
3UPOBaTh CBONCTBA ChIPbs U
nontypadbpukaToB, BIUSIO-
IH1e Ha ONTUMHU3ALUIO TEX-
HOJIOTHYECKOTO MpoLiecca U
Ka4eCTBO FOTOBOM MPOAYK-
I[UU, pecypcocOepekeHue,
3¢ pexTUBHOCTD U HATEK-
HOCTB TIPOLIECCOB MPOU3BOI-
CTBa

NpUeMaMH, METOJJaMU TOT'O
KaK OMpeAessiTh U aHaTH3HPO-
BaTb CBOMCTBA ChIPbS U MOJIY-
(habpUKaTOB, BIMSIIOIINE HA
ONMTHUMHU3ALMIO TEXHOJIOTHYe-
CKOTO MpoLecca U KauecTBO
rOTOBOM NPOAYKLIMH, PECYPCO-
cbepexxenne, 3PpPeKTHBHOCTD
Y HaJIe’KHOCTD MPOLIECCOB
MPOU3BOICTBA
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Paznen 1. Beenenue. OOmuye NpuHIAINBI aHAJIA3A, UCCIIEA0BAHUS U
BBIPAKEHUS 3aKOHOMEPHOCTEN U MOAECIMPOBAHKS TPOLIECCOB U AIIIAPaTOB

Tema 1. OOmme cBeNEHUS U TIOHITHS O MPOLECCaX U annaparax rnepepadarsi-
BAKOLIUX IPOU3BOACTB
OOwmme npeacTaBieHus 0 MPOM3BOACTBAX MPOAYKIIMH PACTEHUEBOACTBA. CUCTEMHBIN
MOAXOJ K PACKPBITUIO NOHATUHA MPOLIECCOB M anmnaparoB KaK CPEACTB OCYLIECTBIIE-
HUSL TEXHOJOTMYEeCKUX onepanuii. OCHOBHBIE MOHATHS U onpeacncHus. Knaccudu-
Kalusl U3y4aeMbIX MPOLECCOB U annaparoB. banaHCel MacChl U S3HEPrUU MPOLECCOB.
Crarvka U KMHETHKA ITPOLECCOB. M3yueHne nmponeccoB Ha MUKPO- U MAKPOMOJIEKY-
JAPHOM YPOBHSIX C UCIIOJIB30BAHUEM MOJIEKYJISIPHO - KUHETHYECKOIO U TEPMOAMHA-
MHYECKOTO TPUHLMITOB OMMCAHKS UX 3AKOHOMEPHOCTEH.

Tema 2. JIpykymas cwiia npouecca. MoaenupoBaHue MPpoeCCOB U arapaToB
Brlpakenne ABWKYILEW CHIIBI MPOLIECCOB M COIMPOTUBIICHUS UX MPOTEKAHUIO.
3amaun MOACIMPOBAHUS MPU HAYYHOM HCCIENOBaHMM mpoueccoB. [loHsaTue o cu-
CTEMHOM aHaJIM3€ KaK METOJE M3YUYEHHs MPOLECCOB. MareMarnyeckoe MOAEIUPo-
BaHME MpoueccoB. MCoMb30BaHUE METOJOB TEOPUHU NOA00US U PA3MEPHOCTEN
Il PEUICHUS YPAaBHEHUH MareMarnyeckux Mozenei. O0mue NpuHIUIbL yCTPOoii-
CTBa MHUIIEBBIX anmnapaToB. OOIMIME MOMOKEHUS WHKEHEPHOTO pacyeTa MpoLEeCcCOB U
arnmaparos.

Tema 3 Marepuansl OHOJIOTHYECKOTO MPOUCXOKIECHUS - MHOTOKOMIIOHEHTHAs
noJau(pyHKIIMOHATIbHAS. OMOJIOTMYECKH AKTHBHASI CUCTEMA.
Oco0eHHOCTH (PYHKIIMOHATBHO-TEXHOJIOTHYECKUX CBOMCTB MaTepruaioB OHOJIOTH-
YEeCKOro MpoucxoxkacHus. OOIIas XxapakTepUCTHKA CTPYKTYPhl OMOMATEPHATIOB.

Paznen 2. 'mapoMeXaHMUECKUE U MEXAHUYECKUE TTPOLECCH U anmnaparbl
Tema I. IIponecchl OCAKACHUS.
Haznauenune n (pusnueckas CymHoCTh ocakacHus. OOpa3oBaHuE U Pa3iciiCHUE

(a3 TUCIEPCHBIX CUCTEM M MX MPUMEHEHUE MPU NEPepadbOTKE MPOAYKIIUN PacTCHUE-
BojcTBA. Knaccudukaiyss HEOAHOPOAHBIX CUCTEM M CIIOCO0OB MX paznencHus. [Ipo-
LECCHI OCAKAEHUS M 00JIACTh MX NMPUMEHEHMs. J[BroKylias cuia mpouecca OCakie-
Husl. MIHTeHCcH(uKanms ocakaeHusl. YCTPOWCTBO M OCHOBHBIE TMOJIOKEHUS pacyera
OTCTOMHHKOB, OCAAUTENbHBIX LICHTPU(YT, IUKIOHOB, CENApPaTOPOB U 3JIEKTPOOCAIH-
TEJIEN TBUTH.

Tema 2. ITpouecc puIbTPpOBAHUSI.

Haznauenune n ¢usnueckas cymHocth QuiibTpoBanus. [I[pumenenne punbTpoBa-
HUsI B MSICHOW MpoMblIieHHOCTH. Kiaccudukanus cnocoO0B U PpeKUMOB (PUITBTPO-
BaHWsl, YCTPOHCTBO (PUIBTPOB M QUIBTPYIOIIUX HEHTPUPYT. OCHOBBI TEOpUU (PUIIh-
TpoBaHusl. OCHOBHBIE TMOJIOKEHHS pacdyera mpoueccoB (puiabTpoBanus. MeMOpaHsbI.
MemOpaHHOE pa3aesiCHUE AUCTIEPCHBIX CHCTEM.

Tema 3. IIpouecce nepemMennBaHusl.
HasnadyeHnue m gu3nueckas CymHOCTh MPOLECCA MEPEMEIINBAHUS, OCOOEHHOCTH
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NEPEMEINUBAHUS SKUAKUX, BA3KOIJIACTHYHBIX M 3€PHUCTBIX cpel. Kmaccupukanums
cnoco00B MEepEMENIMBAHNS, UX TPUMEHEHUE TIPU NEPepabOTKE MPOIYKIUN PACTCHHU-
€BOJICTBA. Y CTPOMCTBO aNIapaToB AJs MEPEMELIUBAHUS )KUIKUX, BA3KOIUIACTUYHBIX.
Buapl memanok. T€opeTUUeCKre OCHOBbI M MATEMATUYECKOE MOJCIIMPOBAHUE TIEPE-
MEIWBaHUs. Pacxon >HEPruM Ha NEPEMEIIMBAHUE, MPOJOJDKATEIBHOCTD. [IoHATHE
KAQueCTBA NMEPEMELIMBAHUSI.

Tema 4. IIpouecchl U3MENBYEHUS U COPTUPOBAHMS MATEPUATIOB.

Haznauenune u pusmyueckas CynHOCTb npouecca u3mMenbucHus. OnpeaesceHue u
KJaccu(pukanms mo crnocodam MPUIOKEHUS MEXAHWUYECKOrO0 BO3JACHCTBUS M TIO
HazHauyeHuto. O0nacTh npuMeHnenus. Padora nedopmanum u paspyuieHus. CrnocoOb
U3METbYCHHUS, UX MCIOJb30BAHUE B 3aBUCUMOCTH OT MEXAHWYECKUX CBOMCTB MarTe-
PHAJIOB W MJIOTHOCTH U3MENBYCHUS. 3aTPaThl SHEPTUU PHU U3MeEIbUeHUU. Pacnipene-
JIEHWE HanpsbKeHWH U aedopmanmii npu pe3anuu. Padora peszanus. HazHaueHue u
croco0bl COPTUPOBAHMS, MPUMEHEHUE TPU MPOU3BOACTBE MPOAYKIIMA PACTCHUEBO-
ctBa. Pazaenenune no pasmepam vactuu. PasgeneHue mo CKOPOCTH OCAXKICHUS Ya-
cTull. MarHuTHas cenapauus. Y CTPOWCTBO anmapaToB Ajsi COPTUPOBAHMSI.

Tema 5. IIpouecc npeccoBaHus
Haznadenue u ¢pusndeckas CylHOCTb Mpoliecca npeccoBaHus. Bubl npeccona-
HUS B 3aBUCUMOCTH OT Ha3HAueHUsl. BUJIbI MPECCOB MEPHUOIUUECKOTO U HEMPEPHIBHO-
ro JckcTBus. MI3MeHeHrne CTPYKTYPhl, COCTaBa U JaBJIECHUs NPU MPECCOBAHUM KaIluil-
JSIPHO - MOPUCTBIX MarepuajoB. CrnocoObl GOpMUPOBAHUS MPECCOBAHUEM. DKCTPY-
3us, TpaHyJUpoBaHue, OpukeTupoBanue. OmkuM. PacnpeneneHue HanpsokeHud u
MPOJIOJKUTEBLHOCTh U padoTa OT>KMMa B Ipeccopmax.

Pazpnen 3. TemnoBble MPOLECCH U alapaThl

Tema 1. OcHOBBI TeopuM Temuonepenaun. Knaccudukanus TemmooOMeHHbIX
POLIECCOB

Knaccudukanmst TEmIoBbIX MPOLECCOB. Buabl TemmoHOCUTENEH: BOASHON map,
BIIEKTPOIHEPIUs, BOAA, TONOYHBIC T'a3bl, MUHEPAILHBIE MACIIA, OPrAHUYECKHUE YKAKOCTH.
OCHOBHBIE 3aKOHBI TEIUIONEPEAAYn. bagaHChl SHEPTUU IS TETNIOOOMEHHBIX MPOLIEC-
COB C U3MEHECHHEM U 0€3 N3MEHEHHS (PU3NYECKOTO COCTOSIHUS TEIUIO U XJIAJOHOCUTE-
Js Wik 00bEKTA TEMI0BOM 00paboTku. CpenHsisl pa3HOCTh TEMIEPATYP CPell B MPo-
LECCaX HArpeBaHus U OXJAKACHHS. [[pUMEHEHHE OCHOBHBIX TMOJIOKCHHIA, 3aKOHOB
NEPEHOCca TEIa, TEOPHH TEIIOBOTO NOA00US ISl MATEMATHYECKOTO MOJAEITMPOBAHHMS
U pacyeTa TEmIO0OMEHHBIX MPOLECCOB YCTPOWCTBO M MPUHLUMN ACHCTBUS TETLIO00-
MEHHBIX aMNmnaparoB.

Tema 2. ITpouecchl HATPEBAHUS W OXJIAKACHUS

Haznauenue u uznueckas CynHOCTh MPOIECCOB HArPeBaHUsS U OXJIAKICHHUSI.
[IpumeHeHrEe MPOLIECCOB HATPEBAHUS U OXJIKICHUSA MPU NPOU3BOACTBE MPOAYKLIUA
pacTeHreBoAcTBa. OCHOBHBIE THUITBI TEINIOOOMEHHUKOB. OCHOBHBIC MOJIOXKEHUS Pac-
yeta TEmI00OMEHHUKOB. [Iponecchl 3aMopakuBaHusl U pa3MopakuBaHus. Mopo-
3WIbHBIE KAMEPHI, HA3HAYCHUE U UX NMPUMEHEHNE. OCHOBHBIC MPUHIUIIBI MATEMATH-
YECKOTO MOJCJIMPOBAHUS U PACUYETOB MPOLIECCOB 3aMOPAKMBAHUA U OTTAUBAHUAL.

13



Krnaccuukanms MOpO3UIIBHBIX AMMAPATOB U KaMep.

Tema 3. 1Ipouecc BIITApUBAHUS

BrinapuBanue, Ha3HaueHUE U (PU3MYECKAs CYUTHOCTh Mpoiiecca. OMHOKOPITYC-
HO€ U MHOTOKOPITYCHOE BBITAPUBAHUE. banaHchl Macchl M TEIUTOBOW SHEPTrUM MPOLEC-
COB BbIapvBaHus. BeimapHele anmaparbl. [I[puMeHeHWe BBIMAPUBAHUS B MHIIEBBIX
OTpacisax MPOMBIIIIEHHOCTH. OCHOBHBIC MOJOXKEHUS PacdyeTa MHOTOKOPITYCHBIX
YCTAHOBOK.

Tema 4. KonaeHcaTopel U KOHAEHCALUS
Ha3znauenue m Qusmueckas CymHOCTh KOHAcHcauuu. KoHaeHcanus mnapos.
YCTpORCTBO KOHAEHCATOPOB. Pacuer 6apoMeTpryecKOro KOHAEHCATOpA.

Paznen 4. MaccooOMEHHbIE MPOLECCH M aNNapaThl

Tema 1. OCHOBBI TEOPHH MACCOMNIEPEAAUH
MaccooOmeHHbIe Tponecchl. OCHOBHBIE TEOPHH MEPEHOCA MACCHI MEKIY (pa3amu.
OCHOBBI Maccomepenaym, BAIbI MPOLECCOB MACCONEPENAUM U UX XAPAKTEPUCTHKA.
PasHOBecue npu Maccornepenaye. MexaHu3M MpoLeccoB Macconepeaayu. Tunel KOH-
TAKTHBIX YCTPOMCTB MaccOOOMEHHBIX annaparoB. [IpuHuunel 00pa3oBaHusl NOBEPX-
HOCTH (a30BOr0 KOHTAakTa. [IpUMEHEHHME MacCOOOMEHHBIX MPOLECCOB B MSCHOM
OPOMBILUICHHOCTH. MHTeHCHpUKaus Macconepenaun. OCHOBHBIC MOJOXKEHUS pac-

4eTa MaCCOOOMEHHBIX MPOLIECCOB M AIMAPATOB.

[leperonka U pekTHQUKALMS, HA3HAYCHUE U (PU3AYECKAs CYIIHOCTh MPOLEC-
coB. [Ipocras u crnoknast neperonka. [lonsatre o aeduermanuu. YCTpOMCTBO PEKTH-
(DPMKAIIMOHHBIX KOJIOHH.

OKCTparupoBaHKE, HA3HAUYCHUE W (PU3MUECKAs CYHTHOCTh MPOLEcca. DKCTparu-
POBaHUWE U3 TBEPABIX TEN U KUIAKOCTENH. Y CTPONCTBO S3KCTPAKTOB.

Kpucrannuzanus, Ha3HaueHUE U PuU3MdecKas CyUIHOCTh mporecca. Kpucran-
JM3alusa Ipy OXJIAKIACHUM W BBINAPUBAHUM PAcTBOPA. Y CTPOMCTBO ammaparoB Ui
KPUCTAJITU3ALIH.

Tema 2. CopOLUMOHHBIE MPOLIECCHI.

[TpriMeHeHre cOpOIMOHHBIX MPOLECCOB B MUILEBLIX U OMOTEXHOJIOTMUYECKUX
cucremax. [Ipoueccel ancopOuun: ¢usnueckue ocHOBBI. Tumbl aacopOepoB. Tumbi
COpOEHTOB, UX PErCHEpAIIUSI.

Tema 3. Ilpouece Ccymku
Cynika, Ha3HAYCHKUE U (PU3nMUecKas CYIIHOCTh mpoiiecca. [lapaMeTpsl BIasKHOTO BO3-
nyxa. [—x nmarpamma Pamsuna. CriocoObl cyliku. DOpMBl CBS3M BJIArd ¢ TBEPIOH
(ha3oil OMOTOTUUYECKUX MATEPUATIOB. ballaHChl MacChl U SHEPIHH MPOLIECCOB CYLIKH.
Kpusble cymku m ckopocty cymkd. Cymika ¢ peuupKyJSIqUER U TPOMEKY TOUHBIM
MOJOIPEBOM BO3JyXa. YCTPOHUCTBO CYMMWJIOK. OCHOBHBIE TOJIOXKEHUS pacyera Cy-
LIWJIBHBIX annaparoB. [ [pUMEHEHUE CYIIKU B MACHON OTPACIIHA MPOMBILLIIIEHHOCTH.
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6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH H NMPOMEKYTOYHAS ATTECTALUS 110
HTOraM OCBOCHHUSI AUCHUIIMHBI

6.1. TunoBpIe KOHTPOJIbHBIE 3aJaHUS WM HHbIE MATEPHUAJbI, HEOOXO0AHMMBbIE 151
OLICHKH 3HAHM i, YMCHHUI1 1 HABBIKOB H (MJIM) ONBITA AESITEJIbHOCTH

BrInoIHEHUE KYPCOBBIX MPOCKTOB MPEAYCMATPUBACT UCTIOIB30BAHUE MPUKIIATHBIX
nporpamm JJist pacueToB Fxcel n rpadm4ecKoro NpoeKTupoBanust Kompas 3D.
Temarnka KypCOBBIX MPOCKTOB:

1. BeiOop u pacueT TennooOMEHHOTO anmnapara Ajsi OXJIAKICHHS MOJIOKA B CXEME
POM3BOJCTBA MUTHEBOTO MOJIOKA

2. BeiOop ¥ pacyeT TeriooOMEHHOTO armapara ijlsi HarpeBaHusl BOJIbI B CXEME LIMPKYJISIIH-
OHHOM MOWKH pe3epByapoB U TPyOONPOBOAOB TBOPOYKHOTO LIEXA MOJIOYHOIO KOMOMHATA.
3. BeiOop 1 pacueT TennooOMEHHOT 0 annapara JAjsi HoJ0TrpeBa HOPMATU30BAHHOTO
MOJIOKa B CXEME MPOLIECCa MPOU3BOJICTBA AETCKOTO Keupa.

4. BeIOOp | pacueT TeMmIo0OMEHHOTO anmnapara JJisi HarpeBaHUs U MacTEPU3aLMH Chl-
BOPOTKH B CXEME IPOIecca NPOU3BOACTBA CIYIIEHHON MOJIOYHOM CBIBOPOTKH.

5. BeIOop 1 pacueT Temio0OMEHHOTO anmapara JJis TejI0Boi 00padoTKK CKBaIICH-
HOT'O MOJIOKA B CXEM€ MPOILecca MPOU3BOACTBA TBOPOra Pa3IEIbHBIM CIIOCOO0M.

6. BeiOop 1 pacueT TemnooOMEHHOTO annapara jisi HarpeBaHus BOJbI TP 3aMayu-
BaHWM 3€PHA SIUMEHS B TPOM3BOCTBE COJOAA.

7. BeIOop 1 pacueT TemIo00OMEHHOTO annapara Jjisi HarpeBaHusl CMECH «3THJIOBBIA
CHUPT-BOJA» B CXEME PEKTU(PHUKALIMOHHOM YCTAHOBKH HEMPEPBIBHOTO JEHCTBUSI.

8. BBIOOp ¥ pacyeT BHIMAPHON YCTAHOBKH [Tl MPOBEACHUS TPOLIECCA BEITAPABAHHSI.
9. BeiOop u pacuer GapabaHHOH CYIIUILHOM YCTAHOBKKM HEMPEPBIBHOTO EHCTBUS
JUTS BBICYIIMBAHUS CEMSIH MOACOJIHEUHUKA.

10. Beibop u pacueT TemiooOMEHHOrO anmnapara Tuna «rpyoda B Tpyoe» Ajis TEImIo-
BOI 00pabOTKM MPOAYKTA.

[lepedeHp BOMPOCOB, BEIHOCHMBIX HA MPOMEKYTOUYHYHO aTTECTALMIO (3K3aMEH )

1. Knaccudukanuss OCHOBHBIX MPOLECCOB. Y CTAHOBUBIIMECS M HEYCTAHOBHBIIMECS
npoueccsl. O0IMe NPUHIMIBI pacyeTa MpoLeccoB U annaparoB. COCTaBIEHUE Ma-
TEPUAIIBHOTO W SHEPreTHUECKOTO OanaHcoB. OOIME KHHETHYECKHAE 3aKOHOMEPHO-
CTH MPOLIECCOB MUIIEBONA TEXHOJIOTUN.

2. Knaccu(pmkanust HEOTHOPOIHBIX CHCTEM. METO Bl pa3eieHHs HEOTHOPOAHBIX CH-

creM. MarepraipHblid OajlaHC MPOLECCOB PA3ACIICHUS.

3. OrcrauBanue. Cuiibl, ACHCTBYIOIIME HA OCAKIAROIIYIOCS YacThily. BeiBox opmy-
JIBL JUTS OIPEAENIEHUS CKOPOCTH OCAXKIACHUS YaCTHLIBI.

4. CnocoObl pacyeTa CKOPOCTU OCAKICHUS YACTHIIBI MO JACHCTBUEM CHIIbI TSKECTH.
®opmyna CTokca 1t CKOPOCTH OCAKICHUS MPU JTJAMUHAPHOM PEKUME.

. PacyeT OTCTOWHHKOB.

6. YCTPONCTBO U IPUHLMI ACHCTBHAS OTCTOMHUKOB MEPUOJNYECKOTO U HEMPEPBIBHO-

ro ACUCTBHA.

. MeTo bl MHTEHCU(PUKALMH MTPOLIECCa OTCTANBAHUS.

8. OcaxaeHue noj ACUCTBUEM LEHTPoOEKHOM cuiibl. DakTop pasaeneHus. Onpene-
JIEHUE MPOIAOIDKUTENIBHOCTHA OCAKICHUS YACTULLBI.

W
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9. YCTpoiCTBO M NPUHIMN ACHCTBUSL LUKIIOHOB, THAPOLUKIOHOB.

10. CenapaTtopsbl. Y CTPOMCTBO ¥ MPUHIIUIT JCHCTBUS.

12. ®unsrpoBanue. Knaccupukanuss 0cagkoB M (PUIBTPOBAIBHBIX MEPETOPOAOK.
JIBr>Ky1as cuna npouecca GuiabTPOBaAHUSL.

13. OcHoBHOE au(pepeHIHATBHOE YpaBHEHUE (UIBTPOBaHUS. DUIBTPOBAHUE TIPU
ITOCTOSIHHOM CKOPOCTH.

14. ®unbTpoBaHUE MPU MOCTOSTHHOM JaBjieHud. KoHCTaHThI Tporiecca (pruiibTpoBaHusL.

15. Ilepuoanueckuii npoiecc punpTpoBanusi. KOHCTpYKIMU (PUIBTPOB MEPUOANYC-
CKOT'O JEHCTBUS.

16. KoHcTpykuyu GuiabTpoOB HENPEPHIBHOTO AcicTBAs. bapabaHHbIil BakyyM-(QuiabTp.

17. dunbrpoBaHue Noja ACHCTBHEM LEHTPOOEKHOU cuibl. Pacuer (unabTpyrommx
HEHTPUPYT.

18. MeMOpaHHbBIE METOABI PA3ACICHUS >KUAKOCTHBIX cUCTeEM. CYIMHOCTh MpoLecca
0apoMEMOPAHHOTO Pa3ICIICHUSI.

19. MeMOpaHHBIE METOABI PA3ACICHUS >KUIKOCTHBIX cHCTeM. CyIIHOCTH Mpolecca
ANEKTPOANAIN3A.

20. IlepemenmiBanme. CiocoObl MepeMeIMBaHus. TUIBI MEMIATIOK.

21. PacueT MOIIHOCTH NEPEMEILIMBAHUS.

22. Tlceppooxkmxenue. CymHOCTh mponecca. Uucenmo mnceBaooxkwkenus. [lonstue
KPUTHYECKON CKOPOCTH.

23. IIpeccoBanue. Haznauenue. CyImHOCTb U BUBI IPECCOBAHUSI.

24. Knaccudukanus TenaooOMeHHBIX mpoueccoB. JuddepeHumanbsaoe ypaBHEHHE
TEMIOMPOBOAHOCTH (3aKOH Dypbe). OCHOBHOM 3aKOH TEMI00TAAYM (3aK0H Hbto-
TOHA). TeMrepaTypHOE NOJIE U TEMIIEPATY PHBII TPAACHT.

25. OCHOBHOM 3aK0H Temionepenaaun. OnpeacacHue TEIIOBIX HATPY30K.

26. JIrKymas cuiia TEMI00OMEHHBIX MPOLIECCOB.

27. Tennonepenaya 4e€pe3 OTHOCIONHYI0 U MHOTOCIIOMHYIO ITOCKYH0 CTEHKY. Koad-
(ULMEHT TEMIONEPEIAYH.

28. TennoBoe moaooue. Pacyetr ko3P PUIMEHTOB TEIIOOTAAYH.

29. KoappuumeHT Temionepesaun, OnpeacacHue U GU3nIeCKuii CMbICIT

30. HarpeBanue u oxyiaxxacHue. Pacxom ocTporo m “riyxoro” mapa Ha HarpeBaHUE
YKUAKOCTH. Pacxo1 BOJBI HA OXJIAKACHUAE KUIKOCTH.

31. Perenepauns TemnoTel. GU3nYeCKrii CMBICHT KO3 (PUIMEHTa pEreHepaiu

32. Knmaccupukanus TerumooOMEHHBIX anmapaToB. KOHCTPYKUMW W TPUHLAI JCH-
CTBHS TEIJIOOOMEHHBIX AIMAPATOB.

33. Kimaccuukanmst MaccooOOMEHHBIX MPOLIECCOB

34. TlonsATHE O ABWKYILEH CUIIE MACCOOOMEHHBIX MPOLIECCOB

35. 3akon maccootnaun A.H. [llykapera

36. [lonsatue o repmoauddysun, kodpdpuuuent repmoanpdyznn

37 MonexynsipHas nupdysus. [lepsriii 3akoH Ouka

38. Macconepenaya, MaccooTaa4a, MaCCOMPOBOIHOCTh. OCHOBHOE YPABHEHUE MAC-

corepeauu

39. O0ure MpU3HAKH MaCCOOOMEHHBIX MPOLIECCOB

40. ITacrepuzanms. Haznauenue u cymnocts npouecca. Kpurepuii [Tacrepa.

41. Crepunuzanus. HazHauenue u cynHocTh npoiecca. Koagduuuent crepunmzy-

FOIIETO NEUCTBHS
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