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AHHOTAIUA
paboueii nporpamMmbl yueOHoM nucuuiuinabl b1.B.29 «Ilpoueccsl 1 annapaTbl
OMOTEXHOJIOTMIW» JIJIsl MOJATOTOBKH 0aKkajaBpa
o HampasieHuto 19.03.01 — buotexHoJiorusa, HampaBJICeHHOCTH: BUOTEXHOJIOTUA U
MOJIEKYJIIpHAst OMOTEXHOJIOTHS, BHOTEXHOIOTHS MUKPOOPTaHU3MOB
Henab ocBOeHMS AMCHMILIMHBI: 3aKIIOYAIOTCS B MPUOOPETEHUU U YCBOCHUH
CTyICHTaMW 3HaHMM O Tpoleccax OWOTEXHOJOTMKM M allllapaToB ISl  UX
OCYILECTBJIICHUSI C YYE€TOM TEXHMYECKHUX U DKOJOTUYECKUX AaCIEKTOB, a TAKXKE B
MPAKTUYECKON TMOATOTOBKE MX K PEIICHUIO, KaK KOHKPETHBIX MPOU3BOJACTBEHHBIX
3a/1a4, TaK U NEPCIEKTUBHBIX BOMPOCOB, CBSI3aHHBIX C pallMOHANIM3AIMEN TTPOIIECCOB U
COBEPIICHCTBOBAHUEM TEXHOJIOTUYECKUX alapaToB.

MecTo aucuMILUIMHbI B Yy4eOHoM miane: [lukn b1.B.29, BapuatuBHas 4acth
y4eOHOro0 TIaHa, AUCIUILIIMHA OCBAUBACTCS B S CEMECTpE.

TpedoBanus K pe3yibTaTaM OCBOCHHS IMCHUIIMHBI: B PE3yJIbTaTE€ OCBOCHUS
JTUCHMIUIMHBL hopmupyroTes ciaeayromme kommereHuu OITK-4.1; OIIK-4.2; OIIK-
4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1

Kpartkoe conepxkanune nucuunannbi: O01IMe CBeACHUS U TOHATHS O MTPOIeccax
W anmapatax OuoTexHosioruu. JIBuxkyimias cwia rmporecca. MojaenupoBaHue
MPOIIECCOB M ammapaToB. ['MapomexaHWYeCKHe MPOLECChl W amnmapaThbl: MPOLECChl
ocaxkieHus1, PUIbTPOBaHUsA, IEpeMennBaHusl. MeXaHM4YeCKUe MPOIIECChI U anmnapaThl:
MPOIIECChl M3MENbUYEHUsST OMoMaTepuasoB, IMpeccoBaHUs. TemIoBble MPOLECCHl U
anmapatbl. OCHOBBI Teopuu Temuionepenaun. Kiaccudukanus Temi000MEHHBIX
nporeccoB. Ilpoueccsl HarpeBaHus U oxyaxiaeHus. [Ipouecc BbImapuBaHUs.
Konnencaropsl u koHaeHcaiusi. MaccooOMeHHbIe TIpoliecchl U amnmapaThl. OCHOBBI
Teopun Macconepenaun. I[lpouecc cymikun. MuKpoOHONIOTHYECKHE TMPOIECCHl |
anmapatbl. OOIIMe CBEICHUS U TTOHSTHSI 0 MUKpOOHoIornueckux nporeccax. [Iporecc
dbepmenTaruu. [Iporieccbl THAKTUBAIIMK MUKPOOPTAHU3MOB.

OO0miasi Tpya10eMKOCTh AUCUMILIMHBI COCTaBiisgeT 3 3adyeTHbIe eauHuIbl (108
4acoB).

HTOroBbIii KOHTPOJIb 110 AMCHUIIMHE: 3aYET.



1. Ileanb ocBOEHNSI AUCUUILIHHBI
[lenb OCBOCHUS AMCIUIIIMHBI 3aKJIIOYAIOTCS B TMPHOOPETCHUH U YCBOCHUU
CTyJICHTAaMHW 3HaHMM O TIporieccax OWOTEXHOJIOTHHM U amlapaTtoB i HX
OCYIIIECTBJIICHUSI C YyYE€TOM TEXHHMYECKHX M DKOJIOTHYECKHX AacCIeKTOB, a TaKXe B
MPAKTUYECKON TOATOTOBKE MX K PEIICHHIO, KaK KOHKPETHBIX IMPOU3BOJICTBEHHBIX
3aJ1a4, TaKk ¥ MEePCIEKTUBHBIX BOMIPOCOB, CBSI3aHHBIX C PAIIMOHAIU3AIIUEH ITPOIECCOB U
COBEPIIICHCTBOBAaHMEM TEXHOJIOTHUYECKHUX alIapaToB.

2. MecTo AuCOMILIMHBI B Y4eOHOM mpouecce

HuctmmnuHa  «[Iporeccsl W ammapaThl  OMOTEXHOJOTHIN»  OTHOCHTCS K
npodeccuoHanbHOMy UKy auciurivH (b1), 6a3oBoit (obmenpodeccunoHaabHOMN)
YJaCTH.

[IpeamecTByOmuUMHE KypcaMH, Ha KOTOPBIX HEMOCPEJICTBEHHO Oa3upyercs
TUCITUTIINHA, JTOJDKHBI SIBJSTHCS MaTeMaThka, (u3uka, XuMus, HHPOpMATHKA,
WH)XEeHEepHas rpaduka.

Oc00EHHOCTHIO JUCITUTUIMHBI SBJISIETCS MOATOTOBKA OaKaJaBPOB K PEIICHUIO TAKUX
npodecCHOHaNBHBIX 3a7ad KaK 3HAaHWE OCHOBHBIX ITPOIIECCOB, MPOTEKAIOIINX B
COBPEMCHHBIX aIlllapaTax, METOJ0B WX pacueTa, MyTed parroHaTIu3aiy MPOIECCOB,
BBIOOpA ONTUMAIBHBIX KOHCTPYKIIMW amnmapaTroB B KOHKPETHBIX MPOW3BOJICTBAX, a
TaK)K€ HaBBIKM MCTIOJIB30BAHMS PE3YyJIbTATOB HAYYHBIX TOCTHKCHHIM.

PaGouas mporpamma nucturmuabl «IIporecchl 1 anmapatbl OMOTEXHOIOTHI IS
WHBAJIMJIOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBbsSI pa3pabarbiBaeTcs
WHIUBUIYyAIbHO €  y4€TOM  OCOOEHHOCTEH  NCUXO(PHU3UYECKOTO  Pa3BUTHII,
WHIUBUTyaJIbHBIX BO3MOXKHOCTEH U COCTOSIHUS 3JJ0POBBS TAKUX 00YYaIOIUXCSl.

3. Komnerenuuu odyyarwouierocsi, opmMupyemsbie B pe3yjbrare
OCBOEHUS JUCIHUIIMHBI
N3yuenune naHHONW y4uyeOHOW AMCHUIUIMHBI HampaBieHO Ha (OPMUPOBAHUE Y
oOyuaromuxcs npodeccruoHanbHbIX (IIK) KoMIieTeHIM MpeICTaBICHHBIX B Ta0JIHIIC
1



Tabmauna 1

TpeGoBanus Kk pe3yJabTaTaM OCBOCHHUS Y4eOHOH JUCIUIIIMHBI

No Kon Copepxanne ) T B pesynpraTte n3y4ueHns yaeOHON AUCIUIUIMHBI 00yJaronIiecst JOIKHBL:
n/m KOMIeT KOMIICTOHIGHH (HHH ee KOMHCTCHL{I/Iﬁ 3HaTh YMCEThH BJIaJCTh
(20005051 YacTH)
OIlK-4.1 KaK J€MOHCTPHUPOBATH | JIEMOHCTPUPOBATh 3HAHUS | [IPUEMaMU, METOAAMHU
JemoHcTpupyeT 3HaHUS B 00JacTH |B 0O0JACTH HHXKEHEPHBIX | TOIO Kak
3HaHUA B O0JACTHU | MHKEHEPHbIX pacdyeToB, METONOB U |JIEMOHCTPUPOBATH 3HAHUSA
WHKCHEPHBIX pacyeToB, METOJOB M |CPEACTB NPOEKTHPOBAHUSA [B OOJIACTH HMH)KEHEPHBIX
pacyeToB, METOJOB | CPEICTB IIPUBOJIOB CTAllMOHAPHBIX | paC4e€TOB, METONOB U
u CPEICTB | IPOEKTUPOBAHUS CEJIbCKOXO3SMCTBEHHBIX  |CPEACTB NPOCKTUPOBAHUS
Crniocoben IIPOEKTUPOBAHHUS IIPUBOJIOB MalluH IIPUBOJIOB CTAallMOHAPHBIX
IIPOEKTUPOBATH IIPUBOJIOB CTallMOHAPHBIX CEJIbCKOX O35 CTBEHHBIX
OTJIETIbHBIE  DJIEMEHTHI | CTALIMOHAPHBIX CEIbCKOXO0351CTBEHHBI MalIuH
TEXHUYECKUX U | CEJIbCKOXO34MCTBEH |X MalIVH
TEXHOJIOTHYECKUX HBIX MalllUH
CUCTEM,  TEXHUYECKUX
OINK-4 00BEKTOB, OIlK-4.2 Kak  mpoekTupoBath |IpOEKTUPOBATH PELICHUE | IPHEMAMHU, METOAAMH
1 " | rexHOMOrHMYECKMX IIpoextupyer pelieHue KOHKPETHOW | KOHKPETHOMN 3a/1a4M | IPOEKTUPOBAHKS PEILICHUE
' IIPOLIECCOB peuieHue 3a1a4u IIPOEKTA, | IPOEKTA, BbIOMpast | KOHKPETHOM 3a1a4u
OMOTEXHOJIOTMYECKOTO |KOHKPETHOM 3a/1au | BBIOMpasi ONTUMAaIbHBIN | ONTUMANIBHBIA CIIOCOO €€ | IPOeKTa, BbIOMpast
IIPOM3BOJICTBA HA OCHOBE |[IPOEKTA, BBIOMpas |CIOCO0 €€ pelleHus, |pelleHus, HUCXOJs U3 |ONTUMAaJbHBIA crocol ee
IpUMEHEHHs  0a30BBIX | ONTUMAJIbHBIN UCX0nd U3 | ACUCTBYIOIIUX IIPABOBBIX |PEIICHUs,  UCXOOd U3
VMHKEHEPHBIX U | CIIOCO0 ee pelieHus, | AeHCTBYIOIINX HOPM M HMMEIOUIUXCS | IEHCTBYIOIUX IPAaBOBBIX
TEXHOJIOTHYECKUX UCXO0 U3 |IIPaBOBBIX ~ HOPM M |pECYpCOB U OTPAaHUYEHUN |[HOPM U UMEIOLIUXCSA
3HaHUHN JIEHCTBYIOINX MMEIOILUXCA PECypCcoB pPECYpPCOB U OTPAaHUYEHUN
IIPAaBOBBIX HOPM U |HM OTpaHUYEHUN
MMEOIINXCA
pecypcoB u
OrpaHUYEHUN
OIIK-4.3 Bnageer |Kaxk pacCUUTHIBATh | PACCUUTHIBATh  THUIIOBBIC | HABBIKAMHU pacyeToB
HAaBbIKAMHU pAcCUETOB | TUIIOBBIE JIeTaJIH, | ACTAJIH, cOOpPOYHBIX | THIIOBBIX JleTajeu,




TUTIOBBIX  JIETaJei, | COOPOYHBIX CIUHUI[ W |COUHUI] W MEXaHW3MOB |COOPOYHBIX CIUHUI[ W
COOpPOYHBIX EIUHUI] | MEXaHU3MOB MaITuH MallH MEXaHU3MOB MallliH
u MEXaHU3MOB
MalllH
OIIK-5.1 Kax OCYILIECTBIIATH | OCYIIECTBIIATH PACUET, [IpUEMaMH, METOAAMU
OcymiecTBisieT pacuer, noaoop, | moaodop, OCYIIIECTBJICHUS pacyer,
pacuer, oA00p, | TEXHOJIOTMYECKUE TEXHOJIOTHYECKUE moxoop,
TEXHOJIOTHYECKHE KOMIIOHOBKH 1 | KOMIIOHOBKHU U TEXHOJIOTHYECKHE
KOMIIOHOBKH U | pa3MenieHue pa3MeleHme KOMITIOHOBKHU U
pa3MelleHue TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO pa3MeleHue
TEXHOJIOTHYECKOTO | 000pyAOBaHUS JUTs1 | 0OOpyIOBaHMS JIJIst TEXHOJIOTHYECKOT'O
Criocobe o0opynoBaHusl s | OMOTEXHOJIOTUYECKOTO |OHMOTEXHOIOTHYECKOTO o0opynoBaHus AJis
I H
OMOTEXHOJIOTHYECKO | TPOU3BO/ICTBA MIPOU3BOJICTBA OHUOTEXHOJIIOTUYECKOTO
AKCILTyaTUPOBAThH
r'o MPOU3BOJICTBA MIPOM3BOICTBA
TEXHOJIOTHYECKOE
000opyHoBaHue
BHHIZ)}J;HHB ’ OIIK-5.2 Kak  KOHTpOJMPOBATH | KOHTPOJIUPOBATH pueMaMHu, METOIaMU
Kontponupyer TEXHOJIOTUYECKUE TEXHOJIOTHYECKUE KOHTPOJIS
TEXHOJIOTHYECKUE
TEXHOJIOTHYECKUE napameTpbl rnapameTpbl MPOU3BOJICTBA | TEXHOJIOTHYECKUE
OTepaluu,  YIpPaBIAThH
OIIK-5 napameTpbl MIPOU3BOJICTBA ulu SKCIUTyaTall|H | TapaMeTpbl TPOU3BOCTBA
OHOTEXHOIOTHYECKUMH
poreccaMu MIPOU3BOJICTBA 1 | 9KCIUTyaTaluu 000py/sOBaHUsI HA OCHOBE |H 3KCILTyaTaluu
KEHT o O;SaTL AKCIUTyaTaluu 000pyI0BaHUS Ha|3HAaHUW TpeOOoBaHUI K|OOOpPYJAOBaHUS Ha OCHOBE
KOHHI:IGCT;HHHG " o0opy/soBaHUsl  Ha|OCHOBE 3HaHUH | KAUECTBY BBITIOTHEHUS |3HAHUN ~ TpeboBaHUN K
CAUCCTBCHHBIC OCHOBE 3HAHUM | TpeOOBAaHUHN K KAYECTBY | OMOTEXHOJIOTUYECKUX KaueCcTBY BBITTIOJTHEHUS
., | TpeboBaHu K | BLITIOJTHEHHSA oneparnui OHMOTEXHOIOTHYECKAX
MOKa3aTeNH TMOTy4aeMOoi o
G — KaueCTBY OMOTEXHOJIOTHUECKIX oTeparuii
POALYK BBITTOJTHEHUS onepanuit
OMOTEXHOJIOTHUECKH
X omnepauun
OIIK-5.3 Kax BECTH Y |BECTH U ONTUMHU3UPOBATh |HABbIKAMU  BEJICHUS U
Brnangeer HaBbIKamu | ONTUMU3UPOBATH OCHOBHBEIE OITHMM3AIIMA OCHOBHBIX
BEJIEHUS U | OCHOBHEIE TEXHOJOTHYECKUE TEXHOJIOTHYECKUX
OINTUMU3AIUNA TEXHOJIOTHYECKHE MIPOIIECCHI, OTIPEICTICHUST | TPOIIECCOB, OIPEACICHUS
OCHOBHBIX MIPOIIECCHI, HAJIEKHOCTHU HaJIeKHOCTHU




TEXHOJIOTUYECKHUX | ONPEACTICHUS MPOEKTUPYEMOTO MIPOEKTUPYEMOTO
MPOLIECCOB, HAJIC)KHOCTH o0opynoBaHus o0opynoBaHus
onpeieeHus MIPOEKTUPYEMOTO
HAJIC)KHOCTH o0opynoBaHus
MIPOEKTUPYEMOTO
000pyT0BaHUS
Crocobert OIIK-6.1 Kax pa3pabaTsiBaTh | pa3padaThiBaTh METOJIaMU Pa3pabOTKH
CnocoGen COCTaBHbIE YacTH | COCTABHbIE YaCTH COCTaBHBIX YacTen
pa3pabaTsiBaTh . . .
pa3pabaTbiBaTh TEXHHYECKOUH TEXHUYECKOH TEXHUYECKON
COCTABHPIC TACTH CocTambIe acTH JIOKyMEHTaIuU JIOKyMEHTAIlUU JOKYMEHTAIluu
TEXHUYCCKON . Y . ’ Y 9 ’ Y . ’
TEXHHYECKOUH CBSI3aHHOU C | CBSI3aHHOU C CBSI3aHHOM C
FIOKYMCHTAIHH, JIOKYMEHTaIUU npodeCCHOHAIBHON po¢eCCHOHATBHON podeCCHOHATBHON
OIIK-6 |cBs3aHHOU C Y . ’ P P P
. CBSI3aHHOM C JIeSATETbHOCTBIO, C | ICSITENLHOCTBIO, C YUETOM | ACITEILHOCTHIO, C YU4ETOM
npodeccnoHanbHOM . . . .
ESTEIBHOCTBIO c npo(ecCHOHANBHOM |y4eTOM JEHCTBYIONINX | AEHCTBYIOLIUX JEHCTBYIOIIUX
L JIeATEeIbHOCTBIO, C  |CTAaHAApTOB, HOPM U |CTaHIAPTOB, HOPM U CTaHJIaPTOB, HOPM H
y4eTOM  JIEHCTBYIOIIHUX
y4eToM MpaBHII MIPaBHII MpaBHII
CTaH/IApPTOB, HOPM W |’ _
JEHCTBYIOIINX

IpaBUI

CTaHJapTOB, HOPM U
IpaBUII




3. CTpyKTYypa ¥ cojep:KaHne TUCHUTLTUHbI

4.1 Pacnipeaesienne TPyI0€MKOCTH IMCIUAIIMHBI IO BUAaM padoT 1o

cemMecTpam

OO6mast Tpy10€MKOCTh JUCITUTUIMHBI cocTaBisieT 33ad.ex. (108 vaca), nx
pacripesieieHue 1Mo BriaM paboT ceMecTpaM MPeICTaBICHO B TadIuIle 2.

Tabnuma 2
PacnpenesieHue Tpy10éMKOCTH JTUCHMILUIMHBI 10 BHIAM padoT M0 ceMecTpam
TpynoémkocTb
Buj yueoHoii padoThI B T.1. 10
Jac. ceMecTpam
Ne 5
OO0mast TpPyA0€MKOCTD JTUCIUTIINHEI IT0 YICOHOMY TIaHy 108 108
1. KonrakTHas padora: 78.25 78.25
AyauTopHasi padora 78,25 78,25
6 mom uucne:
nexyuu (J1) 26 26
npaxmuyeckue 3ausmus (113) 56 56
KOHmMakmuas paboma Ha npomexicymounom konmpoine (KPA) 0.25 0.25
2. CamocrositesabHas padora (CPC) 29.75 29.75
CamocmosimenvHoe usyuenue paz0enos, Camono020moeKa
(npopabomka u nosmopemue 1eKYUoOHHO20 Mamepuala u
mamepuana y4eOHUKos u y4eOHvlx nocooutl, n0020mosKa K 26 26
/la60pam0prlM U npaKkmudecKum 3aHAmusim, KOJa10Keuymam u
m.o.)
Peghepam (nodzomoexa) 3,75 3,75
B IpOMEXYTOYHOTO KOHTPOJIS: 3auér
4.2. ConepkaHue TUCUMIIMHBI
TemaTHuyecKHii IUIAH y4eOHOM THCIMIIIHHBI Ta6nmma 3
HanmeHoBaHMe pa3aes1oB M TeM JUCHHMILINH AyauTopHasi | BHeayauTop
(YKpyHHEHO) Bcero [padora Hasi paboTa
CP
U1 I3
Paznen 1. «OO0mme MpUHLIKITEI aHAIN3A, 18 4 10 4
MCCIICIOBAHUS U BBIPAYKCHUS
3AaKOHOMEPHOCTEH U MOJICTUPOBAHUS MTPOILIECCOB
U anmapaToBy
Pasnen 2. «I'mapomexaHUuecKue MpoLecchl 1 14 4 6 4
armapaThby
Paznen 3. «MexaHuyecKkue npouecchl u 18 4 10 4
anmapaTtb»




HaumeHoBaHMe pa3/iesioB M TeM THCIIHIIJINH AyauTOpHAsi BHeayauTOp
(yKpyHHEHO) Bcero padora pabora CP
JI I3

Paznen 4. «Termnmodguzndeckre Mporecchl U 18 4 10 4
arapaTh»
Paznen 5. «MaccooOMeHHBIE MTPOIIECCHI U 18 4 10 4
armapaThb)
Paznen 6. «MHKpOOHOIOTHIECKHE TIPOLIECCHI B 22 6 10 6
anmapaTe
Peghepam (nodzcomoexa) 3,75
Toro mo AUCLUIINHE 108 26 56 29.75

Paznea 1. BBegenne. O0uue npuHIUANBI AHAJIHA3A, HCCJIEIOBAHUS U BbIPasKeHUS
3aKOHOMEPHOCTEeil U MOAeJIMPOBAHNUS NPOLECCOB U ANINAPATOB

Tema 1. O61ue cBEACHUS U MOHATHS O TIPOIIECCaX U armapaTax OMOTEXHOJIOTHH
OOmume npencraBlieHHs O Tpoleccax W anmaparax OuorexHonoruu. CHCTeMHbIN
MOAXOJ] K PACKPBITHIO TTOHSTUI MPOIIECCOB U aIllapaToB KaK CPEJICTB OCYIIECTBICHUS
TEeXHOJIOTnYecKkux omneparuii. OCHOBHBIE MOHATUS U onpenenenus. Kinaccudukaius
M3y4aeMbIX IPOLECCOB U anmnaparoB. bamancel Maccsl ¥ 3Hepruu npouecco. Ctatuka
U KUHETHKa MpoleccoB. M3ydueHue mpoueccoB Ha MUKPO- U MaKpOMOJIEKYJISIPHOM
YPOBHSIX C UCHOJb30BAHUEM MOJEKYISPHO - KHHETUYECKOTO U TEPMOJUHAMHYECKOTO
MPUHIIUIIOB OMKMCAHUS UX 3aKOHOMEPHOCTEH.

Tema 2. ]Iprxyias cuiia npouecca. MoaenmpoBaHue MPOLECCOB U allapaToB.
BripakeHne ABUKYIIEH CUIIBI IPOLIECCOB U COMPOTUBIICHUS UX POTEKAHUIO. 3aauu
MOJEIUPOBAHUSI NP HAYYHOM HCCIEAOBaHUU TpoieccoB. l[loHsTHE O cHCTEMHOM
aHaJgu3e KakK METOJIE H3YyYEeHHUsS MpoleccCOB. MaTeMaTHuecKoe MOJCIIUPOBAHKE
npoiieccoB. Mcnonb3oBanue METOIOB TEOPUH MOJ00US U pa3MEPHOCTEN JJI PEIICHHUS
ypaBHEHUN MareMaThyeckux Mojenen. OOIMe MPUHIMIBI YCTPONUCTBA MHUIIEBHIX
anmapatoB. O0UIMe NOJ0KEHHUSI HHKEHEPHOTO pacyeTa MpoLEeCcCOB U annapaTos.
Paszgea 2. 'mapoMexaHnvecKkue nNpouecchbl U anmnaparThl
Tema 1. IIpoueccel OCaxaCHUS.

Ha3nauenune u gusnueckasi CyuiHocTh ocaxkaeHusi. O6pa3zoBaHue u pazaeneHue ¢as
nucrepcHbix cucteM. Kiaccudukanuss HEOTHOPOAHBIX CHUCTEM M CIOCOOOB HX
paznenenus. IIponeccel ocaxkieHHs U 00JIacTh UX NpUMeHeHus. J[Brkymias cuia
mporiecca ocaxacHus. VHTeHcHubUKaIg OCaXIeHHS. YCTPOWCTBO M OCHOBHBIC
MIOJIOKEHUS pacueTa OCaIUTEIbHBIX IEHTPU(YT, IIUKIOHOB, CETIAPATOPOB.

Tema 2. Ilpouecc punpTpoBaHUS.

Hasnauenne u ¢usnueckas cymHocts punbTpoBanus. Kimaccuduxarus cnocoboB u
pPEKUMOB (UIBTPOBAHUS, YCTPOHUCTBO (PUIBTPOB W (UIBTPYIOMUX IEHTPUPYT.
OcHoBbl Teopuu ¢uibTpoBaHus. (OCHOBHBIE TIOJIOKEHHUS pacueTa IMPOIEeCcCOB
dbunsTpoBanus. MemOpansl. MeMOpaHHOE pa3/ielieHUE TUCTIEPCHBIX CUCTEM.

Tema 3. Ilpouiecc nepemMenInBaHusl.

Hasnauenne u Qusnyeckas CyIIHOCTh MpOIEcca NEpPEeMEInBaHusl, OCOOCHHOCTH
NMEepPEeMEINBAHUS  JKUJIKUX, BS3KOIUIACTHYHBIX U 3€PHHUCTHIX OHMOMATEepUAJIOB.
Knaccudpukanuss cnocoO0oB mepememmBaHus. YCTPOMCTBO — ammapaToB  AJis
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NEPEeMEIINBAHUS KHUAKHX, BSI3KOIUIACTUYHBIX OnomaTepuanoB. Buubsl Memasnok.
TeopeTnueckue OCHOBBI M MaTEMAaTHYECKOE MOJECIUPOBAHUE TNEPEMEUINBAHUS.
Pacxon sHeprum Ha mnepeMENIMBaHHUE, MPOAOJLKUTENBHOCTh. [loHsATHME KaudecTBa
NepEMEIINBAHUS.
Paznen 3. Mexann4yeckue NMpouecchbl U anmaparbl
Tema 1. Ilpouecchl U3MeEIbYEHUST OMOMATEPUATIOB.
Ha3znauenne u ¢usmyeckas CyIIHOCTh IMpollecca H3MENbUeHUsS OHOMAaTepUasoB.
Omnpenenenve u KiaccUpUKalMsi IO CHOcO0aM MPHIOKEHUS MEXaHUYECKOTO
BO3JCHCTBUS W MO HaszHadeHuto. OOnacts mpumeHenus. Pabora nedopmainuu u
paszpyumieHus. CrnocoObl HW3MENbUYEHHUS, WX HCIOJIb30BAHME B 3aBUCHUMOCTH OT
MEXaHUYECKUX CBOMCTB MATEPHAIOB U IJIOTHOCTH MU3MEIbUYEHUS. 3aTpaThl SHEPTHH
pu U3MeNlbueHur. Pactipenenenue HanpspkeHui u redopmanuii mpu pesanuu. Pabora
pe3aHusl.
Tema 2. Tlpouiecc npeccoBaHus
Haznauenue u ¢usnueckas CyImIHOCTh Ipoliecca rpeccoBanus. Buipl npeccoBaHus B
3aBUCUMOCTH OT Ha3HayeHus. Buapl NMpeccoB MEPUOAMYECKOTO U HENPEPHIBHOIO
nedcTBhsd. V3MeHeHHe CTpyKTypbl, COCTaBa M JABJICHHS NPU IPECCOBAHHMH
KalWUIAPHO - MOPUCThIX OMomarepuanoB. CriocoObl (OPMUPOBAHUS IPECCOBAHUEM.
OKCTpy3Hs, TpaHyJIMpOBaHKUE, OPUKETUPOBAHHUE.
Pa3znea 4. TeruioBble Npouecchl U anmaparbl

Tema 1. OcHoBBI Teopuu Teronepeaaun. Knaccudukaiuss Temio00MEHHBIX
IIPOLIECCOB
Knaccudukanusa TtemnoBbIX mpoueccoB. Buuabl TemnoHocuTenel: BOJASHON Tmap,
AJIEKTPOIHEPT U, BOJA, MUHEPAJIbHbIE MAaciia, OPraHuYecKue >KUIKocTh. OCHOBHBIE
3aKOHBI TeIUlonepeaaun. banmaHchl SHEPruM sl TEIIOOOMEHHBIX IPOIECCOB C
U3MEHEHUEM U 0e3 U3MEHEHUs (PU3NYECKOTO COCTOSHMSI TETIO U XJIAJJOHOCUTENS WU
oOBeKTa TerioBoil o0paboTku. CpeaHsisi pa3HOCTh TEMIIepaTyp Cpea B Ipolleccax
HarpeBaHus U oxJaxJeHus. [[puMeHeHre OCHOBHBIX MTOJIOKEHUH, 3aKOHOB IIEPEHOCA
TeIU1a, TEOPUH TEIJIOBOTr0 NOA00us AJ11 MaTeMaTHUECKOr0 MOJEIUPOBAHUS U pacuera
TEMJIO00OMEHHBIX TPOILIECCOB YCTPOWCTBO M TPHUHIUI JEUCTBHS TEIIOOOMEHHBIX
anmaparos.
Tema 2. Tlporiecchbl HarpeBaHMUS M OXJIAXKICHUS
Ha3znauenne u ¢Qusmyeckas CyIMIHOCTb MPOIECCOB HArpeBaHUs M OXJIAXKIACHUS.
OcHOBHBIE  TUINBI  TEIUIOOOMEHHUKOB.  OCHOBHBIE  TOJOXKEHUS  pacyeTa
TerI000MeHHUKOB. [Ipolecchl 3aMopakuBaHusl U pa3MOpakuBaHus. Mopo3uibHbIE
kaMmepbl. OCHOBHbIE MPHUHIMIIBI MAaTEMAaTHYECKOIO0 MOJEIUPOBAHUS U PACUeTOB
MPOLIECCOB 3aMOPAKMBAHUS U oTTauBaHud. Kiaccudukaiysi MOpO3HIIbHBIX alllapaToB
U Kamep.
Tema 3. Tlporiecc BeITapUBaHUS
BrimapuBanue, HazHaueHue U ¢uznyueckas CymIHOCTh mpoiiecca. OTHOKOPIYCHOE U
MHOTOKOPITYCHOE BbIlTapuBaHuEe. balaHChl Macchl M TEIIOBOM 3HEPTUU IPOLIECCOB
BblllIapuBaHusA.  BeimapHele  anmapatbl.  OCHOBHbIE — TIOJIOKEHHSI — pacyera
MHOTOKOPITYCHBIX YCTaHOBOK.
Tema 4. KonaeHcaTopbl U KOHJIEHCALIHS
Ha3znauenne wu ¢Qusmnueckass CymHOCTh KoHeHcanuu. KonaeHcanust mapos.
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YerpoiicTBO KOHIEeHCATOpOB. PacueT 6GapomMeTprieckoro KOHIEHCAaTOpa.

Pa3znen 5. MaccooOMeHHBbIE POLECCHI M aNlIAPATHI

Tema 1. OcHOBBI TEOPUM Maccollepeaadn

MaccoobmenHble npouecchl. OCHOBHBIE TEOPUM MEPEHOCAa MAacchl MEXay (azamu.
OcHOBBI Maccolepesauv, BUIBI IIPOLIECCOB MACCOIEPENAYN U UX XAPAKTEPUCTHKA.
PaBHOBecue mnpu Maccomnepenadye. MexaHHW3M NPOLECCOB Maccolepenadn. THIsl
KOHTaKTHBIX YCTPOMCTB MacCOOOMEHHBIX anmapaToB. I[IpuHIuMNBI 0Opa3oBaHMs
NOBEPXHOCTU (pa30BOro KOHTakTa. lIpuMeHeHMe MaccOOOMEHHBIX IPOLIECCOB B
MSICHOM  IpoMbllIeHHOCTH.  MHTeHcudukauusa  Macconepenadud.  OCHOBHBIE
MOJIOKEHUS pacueTa MacCOOOMEHHBIX MPOLECCOB U allapaToB.

OKcTparupoBaHue,  HazHaueHHMEe W (U3MYECKas  CYIIHOCTh  Ipolecca.
DKCTparupoBaHUE U3 TBEPABIX TEJ U )KUAKOCTEU. Y CTPOMCTBO IKCTPAKTOB.
Kpucramnmuszanus, HazHaueHue U (pu3ndeckas CymHOCTh npouecca. Kpucrammumzanus
IpU  OXJIAKICHWM W BBIIAPUBAHMM PACTBOPA. YCTPOWCTBO amnmapaToB Ui
KPUCTaJUIM3aLUH.

Tema 2. Ilpouiecc cyuiku

Cymika, HazHaueHHWEe U (U3MYECKas CYIIHOCTh Mpoiecca. [lapamerpsl BiIaXKHOTO
Bo3ayxa. | X nuarpamma Pamsuna. Crioco0s! cymiku. @opMbl CBSI3U BIIard ¢ TBEPAOH
(dazoil OHoNOrMYecKux MaTepuayioB. banaHchl Macchl U SHEPTUU MPOLIECCOB CYIIKH.
Kpuseie cymku u ckopocty cymku. Cynika ¢ penupKyIssIued U IPOMEKXYTOYHBIM
MOJOTPEBOM BO3/lyXa. YCTPOWCTBO CyWIOK. OCHOBHBIE IIOJIOKEHUS pacyera
CYILIMJIBHBIX aIllapaTosB.

Pazgesn 6. MukpoOuoI0ru4yeckue mNpouecchbl M anmnaparbl

Tema 1. Ob6mye cBeleHUs U TOHSATUS O MUKPOOMOJIOTHYECKUX MpoIleccax

CymHOCTh M  Ha3HaY€HUE  MHUKPOOMOJOTMYECKMX  MPOLECCOB  MUIIEBOU
ounorexnonorun Kiaccudukanus MUKpOOHOIOTHUECKUX MTPOIIECCOB. TeopeTuueckue
OCHOBBI MHKPOOMOJIOTMYECKUX MPOLECCOB. Ammaparbl JUisi MUKPOOMOJIOTHMYECKHX
MPOLIECCOB

Tema 2. Tlpouecc ¢pepmeHTaINM

CymHocTh 1 Ha3HaueHue npouecca pepMeHTanuu. TeopeTnyeckre OCHOBBI ITpoliecca
bepmenTanuu. ®epMeHTEPBI, YCTPOUCTBO U MPUHIIMI PAOOTHI.

Tema 3. 1Ipouecchl MTHAKTUBAIIMN MUKPOOPTAHU3MOB

Krnaccudukanus nporeccoB TemioBoi HHAKTUBALUKA MUKPOOPraHU3MOB. CyIIIHOCTb U
Ha3HAUYEHHUE MPOLECCOB MHAKTHUBAILIMM MHUKPOOPTraHMW3MOB. TeOpeTHUYEeCKHUE OCHOBBI
MPOLIECCOB TEIJIOBOM MHAKTUBALMA MHUKPOOPTaHW3MOB. AMNMaparbl AJis TEMJIOBOU
WHAKTHBAlMl MUKPOOPIaHU3MOB
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4.3 Jlekuuu, 1200paTopHble padoThl, NPAKTHYECKUE 3aHATHS
Taomuna 4
Conep:kanue JeKIHM, 3aHATHI U KOHTPOJIbHbIE MEPONIPUATHS

®opmupye Bun
Ne Ne 1 Ha3BaHHMe JIEKIHUii/ JIa00paTOPHBIX/ Mble KOHTPOILH ¢ 1 Bo
/1 PRIZIEIE) MPAKTHYECKHUX/ CEMHHAPCKHUX 3aHSATHI KOMIIETEH oro JacoB
oun MEpPOIPUAT
nM
1. [Pa3gen 1. O0ume NPUHIMIIBI AHAJIN3A, HCCIEI0BAHUS H OIIK-2;
BbIPa:KeHM sl 3AKOHOMEPHOCTE U MOIeJIMPOBAHUSA InK-1; 2; 14
MPoIeCcCOB M ANNapaToB 3; 9.
Tema 1. O0mue Ulexmust Nel. OGmime npeacTaBieHus o OIIK-2;
CBEJICHUS U MTOHATHUSA [[TPOIleccax U armapaTax OMOTEXHOJIOTHH. [1K-1; 2; 2
0 MpoIeccax u 3; 9.
armaparax [TpakTdeckoe 3ausTue Nel. O0mime OIIK-2;
OMOTEXHOJIOTHH CBEJICHHS M ITOHATHS O IpoIeccax 1 I1K-1; 2;
annaparax OnorexHojoruu. CUCTEMHBIN 3;9. S 6
MOAXO0/ K PACKPBITHIO TIOHSATHH MPOIECCOB U oTpoc
AIrapaToB KaK CPEJCTB OCYIIECTBICHUS
TEXHOJIOTHYECKUX orneparuid. CTaTuka u
KHHETHKA ITPOIIECCOB.
Tema 2. JIBmxymasa Jlexkuust Nel. J[Buokymias cuia npouecca. OIIK-2;
cuJia mporecca. OO0111e TPUHIIUIIBI YCTPOICTBA I1K-1; 2; 2
MonenpoBaHue OMOTEXHOJIOIMYECKHX allaparoB. 3; 9.
[IPOLECCOB U IIpakTrueckoe 3ansatue Nel. JIBuxymas OIIK-2;
arnmnapaToB cua mpouiecca. Moaenuposanue nporneccos | [1K-1; 2; -
1 armaparos. OOmuMe NpUHIMTBL ycTpoiictBal  3; 9. ompoc 4
MMHIIEBBIX
armapaTosB.
Pasnea 2. 'mapomexannvyeckue Npouecchl M annaparTbl OIIK-2;
2 InK-1; 2; 10
3; 9.
Tema 1. [Ipoueccot Jlexumst Ne 1. IIporiecce ocaxaeHus. OIIK-2;
OCaXKICHUS Y CTPONCTBO U OCHOBHBIE IOJIOKEHHUS T1K-1; 2; 2
jpacueTra 0CaAUTENbHbIX HEHTPUDYT, 3; 9.
[TUKIIOHOB, CEMapaTOPOB.
[IpaxTuueckoe 3anstue Ne 1 OIIK-2; Bammra
N3yuenue ruaponunamuku| [1K-1; 2; joTuéra 2
[ICEBIO0KIKEHHOTO CIIOS. 3;9.
[IpakTuueckoe 3anstue Ne 2 OIIK-2;
O6pasoBanue U pasjieieHne (a3 [K-1; 2; Bamura
MCTIEPCHBIX cucTeM. [Iporecchr 3;9. loruéra 2
OCXKJICHUS M 00JaCTh UX MPUMEHEHHUS.
Y CTpONCTBO cenapaTopos.
Tema 2. [Iponeccsr  Jlexumst Ne 1. TIporecc ¢punmpTpoBaHusi. OIIK-2;
nepeMemuBaHus U [YcTpoicTBo ¢puiibTpoB. [Iporecce IK-1; 2; 2
(buIbTpOBAHUS MepeMENINBaHus. Y CTPOUCTBO aIllapaToB 3;9.
TSI IEpeMETIMBAHUS KUIKUX,
BSI3KOTUTACTUIHBIX OMOMATEPHAJIOB.
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[IpakTuueckoe 3anstue Ne 1. [Ipouecc OIIK-2;
¢unsTpoBaHus. OCHOBHBIE ITOJIOKEHUS [1K-1; 2; V CrHb
pacueTa mporeccoB (GUIbTPOBAHUS. 3; 9. 2
MemOpaHHOE pa3jielieHUe JTUCIIEPCHBIX oTpoc
CHCTEM.
Pa3znesa 3. Mexannyeckue Mpouecchbl U annapartbl. OIIK-2;
IIK-1; 2; 14
3; 9.
Tema 1. [Ipoueccer Jlexuus Ne 1. IIponeccsl usmenbueHus OIIK-2;
M3MEIbYEHUS OromarepuasioB [1K-1; 2; 2
OroMaTepuasoB 3; 9.
[TpakTueckoe 3ansatue Ne 1. U3yuenue OIIK-2; Bamwuta
rporecca U3MeEIbYCHHUS. TIK-1; 2; |oTtuéta 4
3; 9.
Tema 2. [Iponecc  Jlexums Ne 1. [Iponecc mpeccoBaHusl. OIIK-2;
[PECCOBaHUS I1K-1; 2; 2
3; 9.
[Tpaktuyeckoe 3anstue Ne 1. IIpomecc OIIK-2;
rpeccoBaHus. Bupl mpeccoBaHusl. I1K-1; 2;
Crioco0b1 pOpMUPOBaHUS TPECCOBAHUEM. 3;9. [crTHBIH 5
I3MeHeHHne CTPYKTYPBI, COCTaBa U orpoc
ITaBJICHUSI P MIPECCOBAHUH KAIMMJUISIPHO —
[OPUCTHIX OMOMATEPHAIIOB.
Pasjen 4. TenioBbie Npoueccsl U aNNapaTbl OIIK-2;
nK-1; 2; 14
3; 9.
Tema 1. OcnoBel  Jleknus Ne 1. OcHOBBI Teopun OIIK-2;
TEOPUH rerutonepenayn. Knaccupukanus T1K-1; 2;
TeTIoNepe1adm. TEMI000MEHHBIX TTPOIECCOB. Y CTPOMCTBO U 3; 9. 2
Knaccudukanus MPUHIINI JEHCTBUS TETII00OMEHHBIX
TETUIO0OMEHHBIX ATaparos.
HIPOLCCCOB [Tpaxtrueckoe 3ansatue Ne 1. Hasnauenne n | OIIK-2;
(buznyeckas CyluHOCTb MPOIIECCOB IIK-1; 2; Bammura
HarpeBaHus U oxyaxacHus. OcHOBHBIC TR 3;9.  |oTuéTa 4
TEIIO0OMEHHHKOB.
Tema 2. [Ipoueccst Jlexuus Ne 1. IIpoueccsl HarpeBanus, OIIK-2;
HarpeBaHus, BBITIAPUBAHUS U OXJIAXKICHUSI. TIK-1; 2; 2
BHITIAPUBAHUS U KoHeHcaTopbl ¥ KOHJEHCAIIHS. 3; 9.
OXJIAXKICHUS. [TpakTrueckoe 3ansitue No 1. OIIK-2;
Kounencaropel 1 |HasHaueHne u pu3nveckasi CymHoOCTb [K-1; 2; Bamura 4
KOHACHCAIIHA. MPOLECCOB HArpEBAHUS U OXJIAXKICHHUS. 3;9.  |oruéra
OCHOBHBIE THIIBI TEMJI000OMEHHUKOB.
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®opmupye Bun
Ne Ne 1 Ha3BaHMe JeKIHii/ Ja00paTOPHbIX/ MbI€ KOHTPOIBH e 1 Bo
n/n IALEERIES MPAKTUYECKUX/ CEMUHAPCKUX 3aHATHIA KOMIETEH oro 4acoB
oud  [MepompHsT
ns
[TpakTuueckoe 3ansitue Ne 2. [Tpouecc OIIK-2; [cTHbIi
BbIMapUBaHUs. BelllapHbIe anmaparsl. I1IK-1; 2; jonpoc 2
KoHeHcaTopbl ¥ KOHICHCAIIHSL. 3: 9.
5 |Pa3gesa 5. MaccooOMeHHBbIE MPOLECCHI M aNNapaThI OIIK-2;
IIK-1; 2; 14
3; 9.
Tema 1. OcHOBEI Jlekusa Ne 1. OcHOBBI TEOpUH OIIK-2;
TEOpUH Macconepenadn. TUnbel KOHTaKTHBIX I1K-1; 2; 2
MaccomepeIaun. YCTPOKCTB MacCOOOMEHHBIX aImapaToB. 3; 9.
'Y CTpOMCTBO 3KCTPAKTOB.
[IpakTrueckoe 3ansitue No 1. OIIK-2; Bamura
HccnenoBanue npoiecca CymKku IIK-1; 2; lotuéra 4
OHMOIOTMYECKUX MAaTEPHAIIOB. 39
Tema 2. Jlexms Ne 1. TIIpomecc cymkwm. | OIIK-2;
[Ipouecc cymiku Y CTpONCTBO CYLIUIIOK. I1K-1; 2; 2
3;9.
[IpakTuueckoe 3anarue Ne 1. OIIK-2;
M3y4yeHue BIUSHUS CLIOCOOOB HarpeBa Ha IIK-1; 2; {cTHBIN 6
[POIIECC CYIIKA MaT€pUaoB. Y CTPOMCTBO 3;9. jonpoc
CYILINJIOK.
6 [Pazges 6. MukpoOuoJiornyeckne nNpouecchbl M annaparbl OIIK-2;
IK-1; 2; 16
3;9.
Tema 1. OOmme [lexmus Ne 1. O6mue cBenenunst u noustust o | OIIK-2;
CBEICHUS U MUKPOOHOJIOTHYECKUX MPOIECcCcax. I1K-1; 2;
MMOHSITUSI o |AnmapaTsl 1711 MUKPOOHUOJIOTHUECKUX 3: 9. 2
MUKpPOOHOJIOTUYEC  [TPOLIECCOB.
KHUX TpoIleccax.
Tema 2. [Ipoiecc  Jlexkums Ne 1. Tlpomecc depmentamum. OIIK-2;
(bepMmeHTaIUU Depmentépbl, ycTtpoiictBo u  mpuHuumn I1K-1; 2; 2
paboTHLI. 3; 9.
Tema 3 Ilponieccr  Jlexuus Ne 1. IIponiecchl HHaKTHUBAIH OIIK-2;
WHAKTHUBALIUN MUKpPOOpPTaHu3MoB. Anmapatsl uis TerioBod| [1K-1; 2; 2
MUKPOOPTaHU3MOB  [MHAKTUBAIIUH MUKPOOPTaHU3MOB. 3;9.
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Dopmupye Bun
. Mble  |KOHTPOJIBH
Ne Ne 1 Ha3BaHMe JeKIUiil/ 1a00paTOPHBIX/ P K0J1-BO
Ne paznena o KOMIIETeH oro
/1 NMPAKTHYECKUX/ CeMHUHAPCKUX 3aHATHH 4acoB
HUH MepOonpusT
us
[IpakTrueckoe 3anstue Ne 1. OIIK-2;
IATIIapaThl 411 MUKPOOUOJIOTHYECKUX [1K-1; 2; -~
nporieccoB. DepmMeHTEPHI. ATiapaThl IS 3; 9. bmpoc 10

TEILIOBOM HWHAKTHUBAIU MUKPOOPTaHHU3MOB
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IlepeyeHb BONPOCOB /1Jisl CAMOCTOATEILHOTO U3yUeHUs NucHunannubl Tabauna 5

Ne | Ne pazgesia u TeMbl Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB /1JIsA Kou-Bo
n/n CaMOCTOSITEIbHOTO H3YYeHUsl 4acoB
1 2 3 4
Paznen 1. Beenenue. O01irie NpUHIMIIBI aHATIW3a, UCCIICIOBAHMS U BHIPAKECHUS
3aKOHOMEPHOCTEN M MOJIEIMPOBAHUs MIPOIIECCOB U aNllapaToB
1.Tema 1 O6mmeOCHOBHBIE 3aKOHBI HAyKH O Ipolleccax W ammaparax.
CBEJICHUS U MOHATUS OOCHOBHbIE  (PU3WYECKHE  CBOWCTBA  MHIIEBBIX
rporeccax UOPOAYKTOB M ChIpbS. MeToasl  HCCIEAOBaHUS 4
anmnaparax mpoleccoB W anmaparoB. lIpumeneHue Teopuun
nepepadaThlBAIOIUX  [OJ0OUS K pacyeTy KOHKPETHBIX IIPOLIECCOB.
MPOU3BOJICTB Teopus pasmeprocteid. [1. ¢. 9-22; 2. ¢. 18-51].
Pazgen 2. 'unpomexanndeckre MpoIecchl U anmnaparhbl
3Tema 1. IIpomeccol [Iumesrie MPOYKTHI KaK CHUCTEMEL.
OCaXKICHUS DEHOMEHOJIOTHYECKU ~ TOAX0A K HM3YYEHHIO
[POLIECCOB pa3/eiieHUs. Y CTPOMCTBO OCAIUTEIbHBIX U 4
buabTpyrommx HeHTpudyr. MeMOpaHHbIE MPOLIECCHI
pazaenenus. [1. c. 227-245; 2. c. 244 -
245, 257-262, 293-311].
Pazgen 3. Mexannueckue Mpouecchl U anmnapaTsl
Tema 1. IlpouecchiBunbl u3MENbYEHHS PEOJIOTUYECKUX MATEPUAIIOB.
M3METbUYCHUS uKpuBble pacTshkeHUs U cxaTusa. PacmbuinBanue
COPTUPOBAHUS PKUJKOCTU dbopcyHKaMu. XKunkoctHele, 4
MaTepHUasoB. [MHEBMAaTUYECKUE bopcyHKH. [{enTpoOexHbIC
pacnsuintenu. [llnudoBanue 3epHUCTHIX U APYTUX
TBEPJIBIX MPOIYKTOB. [2. ¢. 646-650].
Pasznen 4. TeruoBble pOLECCHI U anmapaThbl
Tema 2 IIpoueccoillpocTbie ¥ CIOXKHBIE  TEIUIOBBIE  MPOLIECCHI.
HarpeBaHUs nHectanronapHslii TeriooOMeH. HarpeBaroriye areHThl
OXJTAXKICHUS M crocoObl HarpeBaHus. OXJaXJawoIIue areHThl U 9
CrOCOOBI OXJaXKICHHs. AmNmaparsl JJis HarpeBaHUs U
oxnaxuaeHus. [1. c. 306-310, 311-325;
2. c.333-336, 351-357].
Tema 4. KOHTakTHBIE = KOHAEHCATOPHl MapoOB:  IOJOYHBIN
KoHaeHcaTopsl 1 KOHJICHCATOP CMELLECHUS, TapeNbYaThli
KOHJICHCAIIHs KOHJICHCATOP CMEIIEHUs, KOHJACHCATOP CMEIIeHUsi co| 2

CTPYHHBIM BBOJOM OXJIAKIAIOLIEH BOJBL. [2. C.

397-401]
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Ne(Ne pa3ziesia u TeMbl Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB /JIs1 KoJu1-Bo

n/ CaAaMOCTOATEJIBHOIO H3YyYCHUHA qacoB

1
1 2 3 4
Pa3nen 5. MaccooOMeHHBIE ITPOLIECCHI U alllapaThl 4

Tema 1. OcHoBbI Teopur MaccoOOMEHHBIE anmnaparthbl ¢ MJIEHOYHBIM TEYEHHEM.
Maccornepeaauu MaccooOMeHHbIe arrapaTsl ¢  OapOoraxeM.
OKcTparupoBaHue W JKcTpakuus.  [Iporecchl 4
DKCTPAKIIMA B CHCTEMaxX JKUJKOCTb- KHIKOCTD.
MN3oTepmbl SkcTpakuuu. MeToabl

pKCTpaknuu. [2. ¢. 472-477; 1. ¢. 521-540].

Pasnienn 6. MUKpOOHOIOTHYECKHE TIPOIIECCHI M AlllapaThl 6
Tema 1. OOGuime KoHcTpyupoBanue  OMOpeakTopoB  OyayIieroo
CBCIICHUS M [UIIEBBIX  TEXHOJIOTHH  (HAYYHO-TIPUKIIAJHBIC
HATHA O acrekThl): yueOHUK 1uid By30B / C. T. AnTunos, C.
KpoOHOsIOriec Kix A. Bpemuxun, A. WU. Kmounukos [u ap.]; Iox
fiporeccax. penakiueii B. A. Ilaupunosa. — CaHKT-
ma 2. Tpouece Terep6ypr Jlans, 2022. — 524 c.
(hepMeHTauH
Ma 3 IIpouecchl
MHAKTUBalluu
MHKPOOPTaHU3MOB
BCEI'O 26
4. Oopa3oBarejibHbI€ TEXHOJIOTHH
Tabnmma 6
IIpuMeHeHNe AKTUBHBIX U HHTEPAKTUBHBIX 00Pa30BaATEIbHBIX TEXHOJIOT Ul
HaumeHnoBanue
Ne HCII0Jb3YyEMbIX AKTHBHBIX U
N /1'1 Tema u ¢popma 3aHsITHS HHTEePAKTUBHBIX

00pa3oBaTeJbHBIX TEXHOJOTH I

1. [3ydyeHue ruipoAMHAMUKH TICEBIO0KUKEHHOTO [13 [KOMIBbIOTEPHBIE CUMYIISIIIUU
CJ104.

2. |Ob6pa3zoBanue u paszaencHue ¢a3 gucnepcHbIX[13  [KOMIBIOTEPHBIE CUMYIISAIIUN
cucreM. [lpomecchl ocaxaeHus U 00JaCTh HX
NpUMEHEHHsI. Y CTPOMCTBO cemapaTopoB

3. M3ydenue nporecca U3MEIbYCHHS [13 |[KOMIBIOTEPHBIE CUMYJISLUN

4. |Onpenenenue pacxoa MOIIHOCTH MPH [13 |[KOMIBbIOTEPHBIE CUMYJISLUN
NepEeMEIIMBAHNH.

. [M3ydeHue npouecca NepeMeIIMBaHNs MALIEBBIX [13 |[KOMIBIOTEPHBIE CUMYJISLUN
MaTEpHUATIOB

6. [MccnenoBanue npoiiecca TerioMacconepenoca npu [13  [KoMnbrOTEepHbIE CUMYIISLIUN
HarpeBe OMOJOTMYECKOT0 MaTepHuaa.

7. |Ha3nauenwue u pu3mdeckasi CynHocTh mpomeccoB  [I3  [KOMIBbIOTEpHBIE CUMYIISIIAN
HarpeBaHus W oxJaxaeHus. OCHOBHBIC THITBI
TEII000MEHHUKOB.
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8. Mccnenosanue nporecca cymku ouonoruyeckux I3 [KoMIbrOTEpHBIE CUMYIISILIMU
MaTEepUAJIOB.

5. OHeHO‘IHbIe CpeacTBa AJsl TEKYIIECIr0o KOHTPOJISI yCII€EBAEMOCTH U
HpOMeH(yTOqHOﬁ aTTeCTallui IO UToraM OCBOCHHUA ITUCHUIIJIMHDbI

5.1. OneHouYHbIE CPEICTBA TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH U
¢popMUPOBAHHOCTH KOMIIETECHIUM

KoHTponb 3HaHM CTYJ€HTOB MPOBOJUTCS B (POPME TEKYIIEH U TPOMEKYTOUHOM
aTTECTAllNH.

Tekymas arrectanus CTYAEHTOB — OLICHKA 3HAHUW U YMEHUI IIPOBOIUTCS
MOCTOSIHHO Ha JIA00pAaTOPHO-NPAKTUYECKHUX 3AHITHUSAX C MOMOIIBIO KOHTPOJIBHBIX
OIIPOCOB.

[IpomexyTouHas arTecTauus CTyACHTOB POBOJUTCS B (JOPME UTOTOBOTO
KOHTPOJIA - 3a4€Ta.

Cucrema onenoxk Tadumna 7
Onenka Kpurepun onennBanus
OLIEHKY «3a4eT» 3aCIyXHBaeT 00ydJaroIniicsl, OCBOMBLINN 3HAHHS, YMEHNS,
Bricokuuii ypoBeHb | KOMIETEHIMU M TEOPETUUECKUI MaTepral 0e3 MpoOeoB; BEITOTHUBILIHNA BCE
«3a4er» 3aJ]aHus, IPEyCMOTPEHHbIE YUeOHBIM TUIAHOM Ha BBICOKOM Kau€CTBEHHOM
YPOBHE; NPAaKTUYECKHE HAaBBIKU NPO(EeCCHOHAIBHOTO IPUMEHEHUSI OCBOSHHBIX
3HaHUU chopmMupoBaHbl. KoMmeTeHIum, 3aKkperui€éHHbIC 3a AUCIUTUTHHOM,
copMupoBaHbI Ha YPOBHE — BBICOKHIA.
OLIEHKY «HE3a4eT» 3aciy’>KUBaeT OOydYarolIuiics, HE OCBOMBLIMK 3HaHWS,
MuHUMaNBHBIN YMEHUS, KOMIIETCHIMH M TEOPETHYECKHH Marepuaji, ydeOHble 3alaHus He
YPOBEHB «HE3a4€T» | BBIIOJHWI, IPAKTHYECKHE HABBIKM HE CPOPMUPOBAHBI.
Kommnerennmu, 3akpemyi€HHbIE 33 TUCIUILIIMHON, He C()OPMHPOBAHBI.

6.2. TunoBbie BONPOCHI K 3a4€Ty MO0 TUCHUILIHHE
1. Knaccudukaiys OCHOBHBIX MPOILIECCOB. YCTAaHOBUBIIUECS W HEYCTAHOBHUBIIUECS
npoueccbl. OOuMe NPUHLMIIBI pacyeTra MNpoleccoB M ammapaToB. CocTaBlieHHE
MaTepualbHOrO M JHepreruyeckoro  OamaHcoB.  OOmMe  KUHETUYECKHE
3aKOHOMEPHOCTH IIPOLIECCOB MUIIEBOM TEXHOJIOTUU.
2. Knaccudukanus HEOTHOPOAHBIX CHCTEM. MeTOoabl pa3/iefieHusi HEOJAHOPOIHBIX
cucteM. MarepuanbHblil 0anaHC IPOLECCOB pa3ACICHHUS.
3. OrcranBanue. Cumbl, IEUCTBYIONINE HA OCAKIAIONIYIOCS YacTUIly. BoiBo hopMyIibt
JUTISL OIIPENICIIEHUS] CKOPOCTH OCAXKACHUS YaCTULIBL.
4. CriocoObl pacuera CKOPOCTH OCAKIACHUS YaCTHUIIBI TIOJ] JEHCTBHEM CHIIbI TSKECTH.
®opmyna CTokca 151 CKOPOCTH OCAXKACHUS MPU JJAMUHAPHOM PEKUME.
5. Pacuer OTCTOMHUKOB.
6. YCTpoiCTBO ¥ MPUHITUTT IEUCTBUS OTCTOMHUKOB TIEPUOUIECKOTO M HETIPEPHIBHOTO
JICUCTBHSL.
7. Metoapl nHTEHCU(UKAIIMY TPOLIECCa OTCTaUuBaHUS.
8. OcaxaeHue noj AecTBUEM  LEHTpoOexkHOM  cunbl.  DakTop  pazaeneHus.
Onpenenenue MpoaOIKUTEIbHOCTH OCAXKIAEHUS YaCTULIBIL.

18



9.YCcTpoiCTBO ¥ IPUHITUT ICUCTBUS ITUKIIOHOB, THAPOITUKIIOHOB.

10. Cenapatopsl. Y CTpOKWCTBO U IPUHIIUI ICUCTBUS.

11. ®unsrpoBanue. Knaccudukaims ocagkoB U GUIBTPOBAIBHBIX IEPETOPOIOK.
JIBrKky1ast cuiia mpouecca (GuibTpoBaHUsl.

12. OcunoBHoe nuddepenmansHoe ypaBHeHrue GuiabTpoBaHusi. OUIbTpoBaHUE TIPU
MOCTOSIHHOM CKOPOCTH.

13. dunpTpoBaHUe NpU MOCTOSHHOM JAaBiieHuu. KoHcTaHThI Ipoliecca
bunbTpoBaHMUS.

14. Tlepuonuyeckuii mpouecc punbTpoBanus. KoncTpykuuu QuiabTpoB
MIEPUOJIMYECKOTO JICHCTBUA.

15. Konctpykuuu GpuibTpoB HEMPEPHIBHOTO IeHCTBUS. bapabaHHbIN BakyyM-
bubTp.

16. ®unpTpoBaHME MO ACUCTBUEM IIEHTPOOSKHOU CHiTbl. PacueT pumbTpyrommx
HEHTPUYT.

17. MemOpaHHbIE METOJIBI pa3/ieTICHUs KUAKOCTHBIX cucTeM. CyIIHOCTh Ipoliecca
O0apomMeMOpaHHOIO pa3AeIeHusl.

18. MemOpaHHbIe METOJIBI pa3/ieTICHuUs KUAKOCTHBIX cucTeM. CyIIHOCTh Tpoliecca
ANEKTPOANATN3A.

19. IlepememmBanue. CriocoObl nepeMennBanus. TUITBI MEIIaIOK.

20. PacyeT MOIITHOCTH TEpEMEITUBAHMUSI.

21. TlceBnooxmxenue. CymHocTs npouecca. Yucno ncesnooxuxenus. [lonstue
KPUTUYECKON CKOPOCTH.

22. IlpeccoBanue. Haznauenne. CyniHoOCTh ¥ BUBI TPECCOBAHMUS.

23. Kimaccuduxkanus TeriooOMeHHbBIX potieccoB. Juddepennuansaoe ypaBHeHNE
TEIJIONPOBOAHOCTH (3akOoH Dypbe). OCHOBHOM 3aKOH TEIJIOOTAAYH (3aKOH
Hrrotona). TemneparypHoe mnosie u TeMrnepaTypHbId TpaIueHT.

24. OcHOBHO 3aK0H Teruionepenayn. OnpenesaeHne TeIIOBbIX Harpy30K.

25. JIBmxymas cuiia TerI000MEHHBIX MPOIIECCOB.

26. Terutonepemaya yepe3 OJHOCIONHYIO 1 MHOTOCIOWHYIO TIJIOCKYIO CTEHKY.
KoaddunmenT remnonepenayn.

27. TerumoBoe nmomo6wue. Pacder koadpuieHTOB TEII00TIaYH.

28. Koappumment Temnonepenauu, onpeaencHne U GU3NuecKuii CMbICI

29. HarpeBanue u oxnaxaeHue. Pacxon octporo u “riyxoro” mapa Ha HarpeBaHue
KUIKOCTU. Pacxoj BO/IBI HA OXJIAXKICHHUE KUIKOCTH.

30. Perenepanust TerioTel. @U3NUECKHU CMBICT KO3 (GUIIUEHTA pereHepaIuu

31. Knaccudukanus TermmooOMeHHbIX anmnapaToB. KOHCTPYKITUY ¥ IPUHIIUIT ISHCTBHSI
TEII0O0OMEHHBIX anmnapaToB.

32. Knaccudukarus MacCOOOMEHHBIX MPOIIECCOB

33. TlonsiTHE O ABMXKYILIEH CHUJIE MAaCCOOOMEHHBIX MPOIIECCOB

34. 3akon maccootnaun A.H. lykapeBa

35. Ionsitue o TepmoaudPys3uu, kodpdunrent repmoauddy3uu

37 Monekynsipuas nuddyszus. [lepsorit 3axkon Ouka

38. Macconepenaya, MaccooTAada, MacCONpOBOAHOCTh. (OCHOBHOE YypaBHEHHUE
Macconepenayu

39. O0uue nmpu3HakKu MacCOOOMEHHBIX MTPOIIECCOB
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40. [Nacrepuzanus. Haznauenne u cymuocth npomecca. Kpurepuii [1actepa.
41. Crepunuzanus. Hasnauenne wu  cymHocTh  mporiecca.  Koaddumment
CTEpUIIH3YIOIIETO JCHCTBYSI

7. Y4yeOHO-MeTOAUYecKOe U MHPOPMAIUOHHOE O0ecnieyeHne TUCIUNIMHBI
7.1 OcHoBHAas JUTEpaTypa

1. Ilponeccel u anmapathl MUILEBON TeXHOJIOTUU: yueOHoe nocodue / C. A. bpeauxus,
A. C. bpeauxun, B. I'. Kyxkos, 0. B. Kocmonembsinckuii. — Cankt-IletepOypr: Jlans,
2021. — 544 c. — ISBN 978-5-8114-1635-6. — Texct: anexktponHsblii / JlaHs:
aylekTpoHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/168675
(mata obpamenus: 27.05.2022).

2. agycTpuanbHbIe TEXHOJIOTHIECKHNE KOMIUICKCHI IPOAYKTOB MUTaHus: yaeOHuk / C.
T. Autunos, C. A. bpequxun, B. 10. Ocsunukos, B. A. [Tandunos; nox penakiuei
B. A. Tlandunosa. — Canxkr-IletepOypr: Jlans, 2020. — 440 c. — ISBN 978-5-8114-
4201-0.— TexcTt: snexkTpoHHbIN// JlaHb: 3JIEKTPOHHO-OMOIMOTEYHAS CHUCTEMa. —
URL: https://e.lanbook.com/book/131008 (nara obparienus: 27.05.2022).

7.2. JIonoJIHUTEIbHAS JINTEPATYyPA

1. Antunos, C. T. [IpoexTupoBanue TEXHOJIOTUI U TEXHUKHU OYAYIIETO
MUIIEBBIX MTPOU3BOACTB: yueOHUK 1i71st By30B / C. T. Antunos, B. A. ITandunos, C. B.
[Taxo.; ITox penakiueii akagemuka Poccuiickoii akagemuun Hayk B. A. Ilanduiona.
— Cankr-IletepOypr: Jlans, 2022. — 480 c. — ISBN 978-5-8114-9362-3. — TekcT:

ANEKTPOHHBIN //  JlaHb:  2yeKTpoHHO-OMONMMoTeyHass  cuctema. —  URL:
https://e.lanbook.com/book/233243 (mara oOpamenus: 27.05.2022). — Pexum
JOCTYyTIA: JJIsl aBTOPH3. MTOJIh30BaTEIICH.

2. Pa3BuTHe MH)XKEHEpHUN TEXHHUKY MMHUIIEBHIX TEXHOJOTHHN: yaeOHuk / C.

T. Antunos, A. B. XKypasnes, B. A. [Taudunos, C. B. Illaxos; nox pexpakuueit B. A.
[TandunoBa. — Cankr-IlerepOypr: Jlanp, 2022. — 448 ¢. — ISBN 978-5-8114-3906-

5.— Tekct: snextponnbiit// Jlanb: snekTpoHHO-OMOMMOTEeYHast cuctema. — URL:
https://e.lanbook.com/book/206780 (mara oOpamenus: 27.05.2022). — Pexum
JIOCTYTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

3. KoHnctpynpoBanue 6nopeakTopoB OyayIero MUIEBbIX TEXHOJIOTUH

(HayyHO-TIpUKJIaTHBIE acmleKkThl): yueOHuk mns By3oB / C. T. Awnrtumos, C. A.
bpenuxun, A. N. Kintounukos [u ap.]; [lox penakiueii B. A. [landunoBa. — CaHKT-

[lerepOypr: Jlanb, 2022. — 524 c¢. — ISBN 978-5-8114-9350-0. — Texkcr:
ANEKTPOHHBIN//  JlaHb:  BleKTpoHHO-OMOMuMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/221213 (mara oOpamenus: 27.05.2022). — Pexum

JOCTYyTIA: JUIsl aBTOPU3. MOJIb30BaTENEH.

7.3 MeToguueckune YKa3aHUusl, pEKOMEHIAlMU 1 JIPyrue MaTepuaJibl K 3aHATHAM
1. BuptyanpHbiii 1abopaTopHbIi pakTukyMm 1o Kypcey «lIIpomeccor u
anmapatbl nuieBbix npousBoacTy/I.B. Anekcees, .. bpunenko, H.U. Jlynun —
CIIO6.: U3patensctBo Jlans, 2011, 144 c.

2. Buneodpunemer Ha CD 1t MyJabTUMETUHHBIX MPOEKTOPOB,
MTOKA3bIBAIOIINE YCTPONUCTBO U MPUHITUT PAOOTHI OCHOBHBIX BHJIOB TEXHOJIOTHYECKUX
armapaToB
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8. [lepeyeHn pecypcoB HH()OPMALNMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH

«HTEpHET», HEOOXOAUMBIX JIJISI 0CBOEHMSI TUCIUIINHBI

1. becnmatHas anmekTpoHHas OuOmmoTeka «EnuHoe okHO moctyma EmgmHOe OKHO
J0CTyTa K 00pa3oBarebHBIM pecypcam» http://window.edu.ru/ (oTKpeITEII TOCTYII).
2. http://newgreenfild.ru/ - CtaTbu Mo TEXHOJOTHYSCKUM IIpOIlECCaM M alaparam
nepepadOTKHA MSICHOTO ¥ MOJIOYHOTO CBHIPBSI(OTKPBITHIN JOCTYI)..

3. Hayunas snextponHas 6ubnuoreka e-library (OTKpBITBINA TOCTYTI).

9.0nmncanne MaTepUAJIbHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOIi 1151
OCYyLECTBJICHHSI 00Pa30BaTEJILHOIO MPOIECCa MO AMCIUIIHHE

Tabmuua 8
CeegeHus 00 00eCIIe4YeHHOCTH CHEHUATM3UPOBAHHBIMH
ayAMTOPUAMHU, KaOMHETAMU, JIa00PATOPUAMH
HaunmenoBanue
crennaJIbHbIX MOMeIeHuii 1
noMeleHuil 1Js I'b CHIEHHATbHBIX TOMELIEeHUI ¥ OMeleHn i IS
CaMOCTOSITEILHOI PadoThl [CAMOCTOATE/ILHON PadoThI
(Ne yuedHOrO0 KOpIyCa,
Ne aynuropun)
1 2
1 xopniyc aynutopust Ne 102 |Ctenabl c pabounmu OpraHamu TEXHOJIOTHYECKOIO
YyeOHas 000py0BaHUA3IIT., TUIAKATHI TEXHOJIOTUYECKOTO0 O0O0pYyI0BaHUS
MEKTUCLIUTUTMHAPHAS 3mT., MPOEKUMOHHBIH SKpaH C 3JIEKTPOIPUBOAOM, TEIEBU30D
mabopaTopus Mo1emn49PFT4100\60, HoyTOyk nuB. Ne 210138000003695, nocka
MapkepHas ¢ amoMuHueBor pamon 180x120 cm, TSA-1218 uns. Ne
210138000003695
1 kopnyc aynutopus Ne 221 [Iepeuenp n1aboOpaTOPHBIX YCTAHOBOK:
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'YueOHas maboparopust
dIpoueccsl n anmaparsl
MUILEBBIX IPOU3BOJICTB

-abopaTopHasi yCTAaHOBKA JIJISl HCTIBITAHUS KOHCTPYKITHIA
TENI000MEHHUKOB MHB. Ne591242;

-mabopaTopHas yCTaHOBKA IO MCCIICAOBAHUIO MpoLecca
nepeMernrBanus UHB. Ne591239;

- TabopaTopHasi yCTAaHOBKA JJIsl ONPEIeTICHUsI THAPABINYECKOTO
conpoTuBiieHHUs UHB. No591247;

naboparopHasi yCTaHOBKA UCCIICIOBAHMS PACCTOWKH U BBITICUKH
xj1e0a uHB. Ne591250;

naboparopHasi yCTaHOBKA IS UCIIBITAHUS TEITIO0OMEHA
u3iydeHreM uHB. Ne 591246;

naboparopHasi yCTaHOBKA IS UCIIBITAHUS TEITIO0OMEHA
KoHBekIuel naB. Ne 591246;

-mabopaTopHasi yCTaHOBKA ISl ONIPEICIICHHSI TETIONPOBOAHOCTH
nHB.Ne591243;

nabopaTopHas yCTaHOBKA JIJISl OTMPEICTICHUS XapaKTEPUCTUK
HacocoB UHB. Ne 591249;

naboparopHas yCTaHOBKA UCCIIEIOBaHMS (a30BBIX NIEPEX0/I0B
ra3oB uHB. Ne591251;

nabopaTtopHas yCTaHOBKA I10 OIPEICICHHUIO TUIOTHOCTH ChITyYuX
MaTepuaioB UHB. Ne 591237;

nabopaTtopHas ycTaHOBKa 1o pektuduxarnuu uus. Ne 591240; --
mabopaTopHasi yCTaHOBKA 1O OMPEIETICHUIO CTIOCOOO0B CYIIKU WHB.
Ne 591241.

HoyTOyku 11t paboThI ¢ yKa3aHHBIMH JTJa00PATOPHBIMU
YCTaHOBKAMH:

mHB. Ne 210138000002176, nas. Ne210138000002178, UHB.
Ne 210138000002181,unB. Ne 210138000002182,uHB. No
210138000002184, nuaB.Ne 210138000002185,unB. Ne
410134000002962.

pyroe obopynoBanue:

-MoHuTOp Lenovo unB. Ne 554211, kommekT o0opynoBaHus AJis
mMoaepuu3aiuu uHB.Ne 410134000002958, nexa unB. Ne
410134000002957, 6ecipoBoHas miara J[C-1
mHB.Ne410138000001002, 6ecipoBoanas ruiara J{C-4 uns. Ne
600481, npoexTop uHB. Ne 591891/1, skpan Targa unB.Ne 591688,
nmpoekTop uHB. Ne 591691/1, cuctemHsbIii OJ0K HHB.

No591680, morutop uHB. Ne 597407, nocka 6enas MeTaTHIeCKast
180x120 unB. Ne 591672/1, kperienue it IPOeKTopa UHB. Ne
591684, OecripoBOTHAsI KOMITBIOTEPHAS
CHCTeMa M3MEPEHUs U BU3yaITU3allui + MOIYJIb OOHOBJICHHS
rporpaMMHoro ooecrneuenust uHB. Ne410134000002959;
OecrpoBOHAS CHCTEMa U3MEPEHUS U BU3yaTu3alliu
mHB.Ne410134000002961,

mMMyTaruu uHB. Ne 591699/3, Bogonarpesarens Thermex H10-0
mHB. No 631775.

[THb nmenu XKenesnosa

UuTanbHBIN 341
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10. MeToauyeckne peKOMEHIAMU CTY€HTAM 10 0CBOEHHIO TN CHUTLTUHBI

Jlns ocBoeHus quctuIuinHbl «IIporieccsl u anmapatbl OMOTEXHOJIOTHNY CTYICHTaM
HE0OXOJIMMa CHUCTEMaTHYeCKas caMOCTOsITeIbHas paboTa ¢ y4yeOHOH JIuTepaTypoH,
KOHCIIEKTaMM JIeKIu, MHTepHET-pecypcaMu U KOHCYJIbTalMKU mpenogaBatens. Jlius
YCIICIIHOTO BBIMOJHEHUS MPAKTUYECKUX 3aHATUMA, BXOISIIUX B MPAKTUKYM, CTYACHT
JIOJDKEH CAaMOCTOSITEJIBHO TOTOBUTHCS K KaXJIOMy 3aHSATHIO, a TaKXe CTpPOro
BBITIOJTHSATH MPaBUIa TEXHUKH 0€30MMacHOCTH pabOThI B 1abopaTopuu Kadeapsl.

[ToaroToBka K 1a0OpaTOPHOMY M TMPAKTHYECKOMY 3aHSATHIO BKIIOYAET B CeOS
MOJIHOE Y JETAIbHOE O3HAKOMJICHHE C TEOPETUUYECKMM MATEpPHUAIIOM IO H3y4aeMOu
teMe. TeopeTraeckuii MaTepua CiaeayeT U3ydaTh 10 YICOHUKY U Y4eOHOMY ITOCOOUTO
(Buptyanbubiii mabopaTtopHblii mpakTukyM 1o Kypcy «lIpomeccsl u ammapatbl
nuieBbIX mpou3BoAcTBY/I.B. Anekcees, .M. bpunenko, H.W. JIlynun
— CI16.: U3narensctBo Jlane, 2011, 144 c.), METOAMYECKUM yKa3aHUSIM U KOHCIEKTY
JICKLUMN.

CTyneHT 10MKEH UMETh TETPadb, B KOTOPOU MPU CAMOCTOSITENBHON MOATOTOBKE K
3aHSATHUSIM COCTaBJIsET KpaTkuit KoHCIekT (1 - 1,5 ¢.) mpopaboTaHHOTO TEOPETUUECKOTO
MaTepuaia, YepTUT CXEMbI, TaOJMUIlbI U MPOBOIAUT MpeBapUTEIbHBIE pacueThl. Bo
BpEMsI 3aHITUI BCE 3aIIMCH CIIEYET BECTH TOJIBKO B TETPAAH U TOJIBKO PYUYKOHM.

KadecTBO BBIMOTHEHUS KAXKI0T0 3aHATHS OLICHUBAET U PUKCUPYET MPEToaBaTeb.

Ha mnepBoM 3aHATHM BCE€ CTYAECHTHl 3HAKOMATCS C MpPaBUIAMU TEXHHUKHU
0€30MacHOCTH M TOKAPHOM 0€30MaCHOCTH M 00513aHbl CTPOrO BBINOJHATH UX MpPU
HaxO0XXJICHUH B JJabopaTopuu Kadeapsol.

[Ipormyck  3aHsTuii  0€3  yBaXXUTEIbHOM MNPUUYMHBI HE  JIOMYCKAETCA.
3a710/KEHHOCTU (MIPONYIIICHHBIC 3aHATHS, HEBBITIOJTHEHHBIE 3a/IaHUs1) JOJKHBI OBITh
JUKBUIUPOBAHBI.

Buabl 1 gopMbl 0TPA0OTKH NPONYLIEHHBIX 3AHATHI

CryneHT, NpPONYCTUBIIMKA 3aHATHS 00s3aH uX oTpadorath. OTtpaboTka
MPAKTUYECKUX 3aHATUN OCYIIECTBISETCS B IPUCYTCTBUU MPEIIOJABATEIS.

CryneHT, He TIOCEIIABIINN WIIM TPOITYCTHUBIIHMI OOJIBIIIOE YHCIIO JICKIIMH, IS
JONyCKa K 3a4€Ty MOJKEH MPEIOCTaBUTh PYKONHMCHBIM KOHCHEKT JEKUHH WIn
Hamucath pedepar 1o npoIyIeHHbIM TEMaM.

CryneHT mnony4daeT AOMYCK K 3a4€Ty, €CJIM BBINOJHEHbl W CHAHbl BCE
71abopaTOpHBIC W MPAKTUUECKHUE 3aHSATHA.

Meroanuyeckue peKOMEeHIAlUH NPenoaaBaTe/siM 10 OPraHu3auuu 00y4eHus 1Mo
AUCHUIIMHE

Crenu¢puka JUCHMILTUHBI SBISETCS HEpa3pbhIBHASI CBA3b TEOPUU C MPAKTUKOM.
Teopernueckue 3HaHUS, KOTOPbIE CTYICHTHI OIYYalOT HA JIEKIHUAX, TOATBEPKIAI0TCS
Y yCBaWBAIOTCS Ha MPAKTUYECKHUX 3aHATUAX. /[ ycmemHoro ycBOeHMsI Marepuana
HEO0OXOAUMbl 3HaHUS (DU3UKU B 00BEME IIKOJBHOW MPOrpaMMbl M 3JIEMEHTapHOU
MaTeMaTuku. J[Jis MOBBIIIEHUS] YPOBHSA 3HAHUW Yy CTYIEHTOB, HEOOXOJUMO HMCKATh
MyTH COBEPUICHCTBOBAHUS METOAUKH MPETOIaBAHMS:
- UCIIOJIb30BAaHUE pa3HOOOpa3HbIX (QOpM, METOJOB U MNPUEMOB aKTUBU3ALUU
[I03HABATEJILHOM JESITEIbBHOCTH yJaluuxcs (B T.4. aKTUBHBIX U HHTEPAKTUBHBIX );
-HCTIOJIb30BAHUE HAIJIAIHOTO MaTepuana, TaOlML, PUCYHKOB, CXEM, JAEMOHCTpalus
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OIIBITOB;
-KOMITbIOTEpH3aIUs 00yUCHHUS;

-UCIIOJIb30BAaHUE PA3IUYHBIX (OpPM OpraHu3alid CaMOCTOATEIHHOM pabOThI
CTYJCHTOB: UHJIUBUIyaIbHAs, TPYINOBasi, KOJUICKTUBHAS;

- CUCTEMaTUYECKUH KOHTPOJIb PA3IMYHBIX BUOB B MPOIECCe 00yUCHHUS.

Buapl Tekyiiero KOHTPOJISl: KOHTPOJBHBIM ONMPOC, TECTUPOBAHUE MPU BBHITIOJIHEHUU
BUPTYAIbHBIX 33JIaHUH.

Byl ”TOroBOro KOHTpOJIS O AUCHUIUIMHE: 3a4ET

[Iporpammy paszpaborai:
bpenuxuna C.A., n.1.H. npod.
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PELHEH3USA
Ha pado4yI0 NporpamMmMy JUCHHUILIMHBI
«ITpouecchl 1 anmapaTbl OMOTEXHOJIOT U
OIIOII BO mno wnanpasiaenuto mnojaroroBku 19.03.01-buorexnonorus,
HaIpaBJIeHHOCTeH: BUOTEXHOMOTHS U MOJIEKYJIsipHAsE OMOTEXHOJIOTHS, (KBaTnu(pUKaIus
BBIIIYCKHHUKA — OaKajasp).

KonomnmuueiM  Hukomaem AjekcaHapoBuyeM, 3aBeayroluM kadeapod Gu3nku
OI'bOY BO «Poccuiickuii rocygapcTBeHHbIN arpapHbiii yHuBepcuteT - MCXA nmenu KA.
TumupsizeBa», K.p-M.H. (Jajmee MO TEKCTY PELEH3EHT), MPOBEJEHAa peleH3us padoueit
nporpamMmbl aucuuruinHbel  «lIpomeccst u ammapatsl Ouotexnonorun» OIIOII BO mo

HanpapieHnto  19.03.01 — bBuoTexHoNOrus, HampaBlIeHHOCTeH: buOTEXHOJIOTHS U
MOJIEKYJIsipHAss OMOTeXHOoJorus, (OakamaBpuar) paspabotanHoii B ®I'BOY BO
«Poccuiickuil TocyaapcTBeHHbIN arpapHbiii  yHUBepcuter — MCXA wumenun KA.

TumupsizeBa», Ha kadeape IIpomecchl u ammapaTsl OHOTEXHOIOTHH (Pa3pabOTUMK —
bpenuxun C.A.., npodeccop, 1.T.H.).

PaccmoTpeB mpeacTaBiIeHHbIE HAa PELEH3UIO MaTepUalibl, PEUEH3EHT MpHUIIEN K
CJIEAYIOIINM BBIBOJAM:
1. IlpenbsiBnenHas pabouas mporpamma aucuuiiiabl «lIpomeccel W ammapartsl
ouorexnonorun» (manee no tekcry IIporpamma) coorBercTByeT TpeboBanusm PI'OC mo
HanpasieHuo 19.03.01 — buorexnonorus. [IporpaMma_conep>XUT BCe OCHOBHBIE pa3/eibl,
COOTBETCTBYET TPEOOBAHUSIM K HOPMATUBHO-METOIUYECKUM TOKYMEHTAM.
2. llpencraBnennass B IlporpamMme akTyaldbHOCTh Y4Ye€OHOW JUCHUIUIMHBI B paMKax
peanuzaru OITOIT BO He moaneXuT COMHEHUIO — TUCITUTUIMHA OTHOCUTCS K 00s13aTeNIbHOMN
yacT yueOHoro nukia — b1.0.
3. IlpencraBnenubiM HampaiaeHueM 19.03.01 — bBuOTEeXHOJIOTHUS B COOTBETCTBUU C
[Tporpammoii 3a mucuumnuHou «IIporecchl m anmapatbl OMOTEXHOJIOTHHMY» 3aKPETieHO [
komneteHui. Jucuumnuna «I[Ipotecchl 1 anmapatsl OMOTEXHOJIOTHUI» W TIPE/ICTaBlICHHAS
[Iporpamma_crioco6Ha peain30BaTh UX B 0OBABICHHBIX TPEOOBAHUSIX.
4. PesynpTaThl 00ydeHHs, MpeacTaBiieHHble B [IporpamMMe B Karteropusx 3HaTh, YMETh,
BJIa/IETh_COOTBETCTBYIOT CIieU(DUKE U COACPIKAHUIO TUCIUILTUHBI U
JEMOHCTPUPYIOT BO3MOXHOCTh MOJIYYEHUSI 3asIBICHHBIX PE3yJIbTaTOB.
5. OO6mas Tpynoémkocth aucuuiuiuabl «lIponiecchl u  ammapaThl OMOTEXHOJIOTHH»
cocrasisier 3 3auétHble enunuiibl (108 gaca).
6. MuadopMmaius O B3aUMOCBS3M H3y4YaeMbIX TUCHUIUIMH W BOIPOCAM HCKIIOYCHUS
TyONUpOBaHUS B COACPKAHUM JUCIUTIIIUH COOTBETCTBYET ICUCTBUTEILHOCTH. JUCIIUTIIINHA
«Ipouecchl ¥ anmapatbl OMOTEXHOJOTUM» B3aWMOCBSI3aHA C JAPYTMMHU AUCHUIIIMHAMU
OIIOII BO u Yue6Hnoro miana o Hanpasienuio 19.03.01 — buotexnonorusi, 1 BO3MOXKHOCTb
TyOIUpOBaHUs B COACPKaHUM OTCYTCTBYET. [10CKONBbKY MUCIUIIMHA HE TIPEIyCMaTpUBacT
HaJu4Ue CICHHAIbHBIX TPeOOBAaHUM K BXOJHBIM 3HAHUSAM, YMEHHSIM M KOMIICTCHIUSM
CTY/IEHTa, XOTS MOXET SBISATHCS MNPEILISCTBYIOIIEH s CIEeUHAIbHBIX, B TOM YHUCIE
npo(heCCUOHANBHBIX JUCIUIUIMH, WCIOJB3YIOMINX 3HAaHUS B 00JacTH OWOTEXHOJOTHH B
npodeccruoHanbHON AeSTENILHOCTH OaKallaBpa Mo JaHHOMY HaIlpaBJICHHIO TOJATOTOBKH.
7. IlpencraBnennass Ilporpamma  mpeamojiara€T  UCIOJIB30BAHME  COBPEMEHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUMA, UCTIOJIb3YEMBIE MPU PEATU3ALMU PA3TUYHBIX BUIOB YUECOHOM
pabotsl. DopMbl 00pa30BaATEIBHBIX TEXHOJIOTUH_COOTBETCTBYIOT CTICIIU(UKE AUCITUTITNHBL.
8. Bugwl, comepxaHue W TPYAOEMKOCTh CaMOCTOSITEILHOM pPabOThl CTYJICHTOB,
npeacTaBieHHbIe B [IporpaMmmMe, COOTBETCTBYIOT TPeOOBAHUSIM K MOATOTOBKE BBITYCKHUKOB,
coaepxauumes Bo ®I'OC BO nanpasnenus 19.03.01 — buorexnomnorus.

23



9. IlpencrasienHsle U onucanHbie B [IporpamMmMe dhopMbl Tekyleit oleHKH 3HaHui (Orpoc,
Kak B (opme OOCYyXJIeHUs OTAEIbHBIX BOIPOCOB HA AyAUTOPHBIX 3aJaHUSIX, 3allluTa
BBINIOJTHEHHBIX J1a0OpaTOpHBIX PabOT),_ COOTBETCTBYIOT CHEHU(PUKE IUCUUIUIMHBI H
TpeOOBaHUSAM K BBIITYCKHUKAM.

dopmMa MPOMEKYTOYHOTO KOHTPOJIS 3HAHMM CTYIEHTOB, MPEIyCMOTPEHHAS
[Tporpammoii, ocyiecTBisieTcs: B GopMe 3a4éTa, YTO_COOTBETCTBYET CTATYCY AMCLMILIMHBI,
KaK JUCITUILINHBI 6a30B0# yacTu yueOHoro 1ukia — b1.0.29 ®I'OC
19.03.01 — buoTexHonorus.
10. ®opmbl omeHKH 3HAHUH, TpeAcTaBIeHHBIE B [Iporpamme, COOTBETCTBYIOT crieruduke
JUCIUIUIMHBI U TPEOOBAHMSIM K BBIITYCKHHUKaM.
11. VYyebHo-meTOmMYecKOoe obOecrieueHrne AUCIHUIUIMHBI — TMPEJCTABICHO: OCHOBHOM
autepatypoil — 1 (6a30BbIi yueOHHK), TOTIOJHUTENBHON JTUTEPATypOil — 2 HAUMEHOBaHMS,
METOJIMYECKUMHU YKa3aHUSIMU - 2 MCTOYHUKA, UHTEPHET-pecypchbl — 4 HCTOYHUKA M
cootBercTBYeT TpeboBanusm ®I'OC nanpasnenus 19.03.01 — buorexHomorusi.
12. MarepuanbHO-TEXHUYECKOE OOECNedYeHHe UCIHUIUIMHBI COOTBETCTBYET crenuduke
muciuiuinHebl «IIpoueccsl M anmapaTel OMOTEXHOJOTUU» U 00ECIIEUMBAET UCIOJIb30BAHUE
COBPEMEHHBIX 00pa30BaTENbHbIX, B TOM YUCJIE UHTEPAKTUBHBIX METOA0B 00YUECHHUS.
13. Metoauyeckue peKOMEHIAIMM CTyJIEHTaM © METOJWYECKHE PpPEKOMEHIAIuu
MpernojaBaTeNisiM 0 OpPraHW3aluu OOy4YeHHUs MO JUCHUIUIMHE [aloT MpeICTaBlIeHUE O
cnenuguke o0ydeHus no gucuuiuinae «lIponeccel u anmnaparsl OMOTEXHOTOTHI.

OBIIME BbIBO/IbI
Ha ocHoBaHuuM npoBEIEHHON PEIIEH3UN MOXHO CIIeJaTh 3aKIII0YEHHUE, YTO XapakTep,
CTPYKTypa M colepxaHue paboueil mporpamMmbl AucHUIIuHBI «lIpoleccsl u ammaparTsl

ouorexnonorun» OIIOIl BO 1o wHampaBinenuto 19.03.01 — bBuortexHosorus,
HarpaBJIeHHOCTEH: BUOTEXHOIOTHS U MOJIEKYJIsipHasi OMoTexHoJIoTus1, buotexHomorus
MUKPOOPraHuU3MOB  (kBanuduKalusg BBIMYCKHHMKA — 0OakalmaBp), pa3paboTaHHas

bpeauxuneim  C.A., mpodeccopom, I.T.H. coorBercTByeT TpeboBanusim DPI'OC BO,
COBpPEMEHHBIM TPEOOBAaHUSIM HPKOHOMHUKH, PBIHKA TPyJa M TMO3BOJUT MpU €€ pean3aluu
yCHENTHO o0ecneunTh (PopMUpPOBaHUE 3asBIICHHBIX KOMITCTCHIIHH.

PenenseHr:

Konomnmu H.A., 3aBeayromuii kadgenpoit pusuku
OI'bOY BO «Poccuiickuii rocy1apcTBEHHBIN arpapHblii
yHuepcureT - MCXA umenn K.A. Tumupszesar,

K.(p-M.H., 1011

“ 7 2023 .
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