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AHHOTALIUA
padoueii nporpammsbl yueOHoi aucuuiuinabl b1.B.29 «IIpoueccs! n annaparsbl
OMOTEeXHOJIOTUN» VISl OATOTOBKH 0aKajiaBpa
o HampasieHnuto 19.03.01 — buoTexHosorus, HaNpaBIeHHOCTH: bHOTEXHOJIOTUS U
MOJIEKYJIsIpHasi OMOTEXHOJIOTHSI, BUOTEXHOIOT ST MUKPOOPTaHU3MOB
Henab ocBOeHMs TUCHMIIMHBI: 3aKIIOYAIOTCS B MPUOOPETEHUU U YCBOCHHUU
CTyJ€HTaMU 3HaHUM O mpoleccax OUOTEXHOJOIMM U almaparoB I HX
OCYLIECTBIICHUSI C YYE€TOM TEXHHUYECKHUX M DKOJIOTMYECKHX ACHEKTOB, a TAKXKE B
MPAKTUYECKON MOATOTOBKE MX K PEIICHUI0, KaK KOHKPETHBIX MPOU3BOJCTBEHHBIX
3a/1a4, TaK U MEPCIEKTUBHBIX BOIPOCOB, CBS3AHHBIX C PAlMOHAIM3ALMEN MPOLIECCOB
Y COBEPIIEHCTBOBAHUEM TEXHOJIOTMYECKHUX alIapaToB.

MecTo aucuuniaunbl B yueOnom miaane: [ukn b1.B.29, BapuatuBHas yacth
y4eOHOro IUIaHa, TUCUUILIMHA OCBAUBAETCs B 5 cCeMeCTpe.

TpeOoBanusi K pe3yJbTaTaM OCBOCHHUSI JAUCHMINVIMHBI: B pE3yJIbTaTe
OCBOCHUS JUCHUIUIMHBI hopMupyroTes cienayromniue kommereHuu OIMK-4.1; OIIK-
4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1

Kpatkoe comepxxanme paucuumauHbi: OOmMe CBeIEeHUS W TOHATUA O
mpoleccax M anmaparax — OumoTexHosnorumu. JIBwKymias  cuia  mpolecca.
MopgenupoBaHue MPOLECCOB U AamaparoB. | HIpoMeXaHWYECKHME MPOLECChl U
anmaparbl: MPOIECChl OCAXKICHUS, PUIBTPOBAHUS, NIepeMelInBaHus. Mexanndeckue
IPOLECChl M amnmaparbl: IMPOILECChl W3MENbUeHUS OnOMaTepHalioB, MPECCOBAHUS.
TemoBbie poniecchl U anmnaparbl. OCHOBBI TeOpHUH Teronepenayu. Knaccuduxarms
TEIUI00OMEHHBIX TmpolieccoB. IIporecchl HarpeBanuss u oxjaxnaenus. [Iporecc
BeinmapuBaHus. KoHpeHcatopsl M KoHJeHcanus. MaccooOMEHHbIE TMPOIECCH U
anmaparhl. OcHOBBI TEOPUU Maccolepe1ayn. ITpouecc CYIIKHU.
Mukpobuosnoruyeckue mnporecchl U ammaparbl. OOmue CBeIeHHs W TOHATHUS O
MUKpoOuoiorudeckux mnpoieccax. [Iporece dhepmentanuu. [Iporeccsl nHaAKTUBALINH
MUKPOOPTaHU3MOB.

OO0mmasi Tpya0eMKOCTh JUCHMILUIMHBI COCTaBsieT 3 3adeTHble eauHuibl (108
94acoB).

HNToroBbiii KOHTPOJIb MO JUCUMUILJIMHE: 3aYET.



1. leab ocBOeHM S IUCHUITHHBI
Llenp OoCBOEHHMS NUCLMILIMHBI 3aKIIOYAIOTCA B MPUOOPETEHWHU U YCBOCHHH
CTyJ€HTaMU 3HaHUH O T[poueccax OMOTEXHOJOIMM U anmaparoB i HX
OCYLIECTBIICHUSI C YYE€TOM TEXHHUYECKHUX M DKOJIOTMYECKHX ACHEKTOB, a TAKXKE B
MIPAKTUYECKOM MOATOTOBKE MX K PELICHHMIO, KaK KOHKPETHBIX IMPOM3BOJICTBEHHBIX
3a/1a4, TaK U MEPCIEKTUBHBIX BOIIPOCOB, CBA3aHHBIX C PallMOHAIN3ALMEN MPOLIECCOB
Y COBEPUIEHCTBOBAHUEM TEXHOJIOTUYECKHUX AIIAPATOB.

2. MecTo TMCUMILIMHBI B YUeOHOM mpolecce

Hucrmmummaa  «[Ipomeccsl W ammapaThl  OMOTEXHOJIOTHH»  OTHOCHUTCS K
npodeccuonanpbHoMy nukny auciuiuinH (b1), 6a3oBoit (oOmenpodeccroHanbHOMN)
YaCTH.

[IpenmecTByronuMHu KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyeTcs
JTUCIUIUIMHA, JOJDKHBI SIBISTBCS MaTeMaThKa, (HU3WKa, XWMHS, HHPOpMATHKa,
WH)KCHEpHas rpaduka.

OCOOCHHOCTBIO JHMCIMIUIMHBI SBJISICTCS TOATOTOBKA OaKalaBpOB K PEIICHHUIO
TaKUX MPO(ECCHOHATBHBIX 3a/1a4 KaK 3HAHUE OCHOBHBIX MPOIIECCOB, POTEKAOIINX B
COBPEMCHHBIX aIlllapaTax, METOJI0OB UX pacyuera, MyTel palMoHaIN3aliK MPOIEeCCOB,
BbIOOpa ONTHMAJIBHBIX KOHCTPYKIIMH aImapaToB B KOHKPETHBIX MPOU3BOJICTBAX, a
TaKKe HaBBIKH MCIIOJb30BaHUs PE3yIbTATOB HAYUHBIX JOCTH)KCHUH.

Pabouas nmporpamma aucuuruinHbl «[Iporieccsl u anmapaThl OMOTEXHOIOTUMY IS
WHBAJIMIOB M JIUI] C OI'PAaHUYCHHBIMH BO3MOXHOCTSIMHU 3JIOPOBBSI Pa3padaThIBaETCs
WHIUBHIYAIbHO €  y4€TOM  OCOOEHHOCTEH  TCHXO(PHU3UYECKOTO0  pa3BUTHS,
VHIUBHTYaTbHBIX BO3MOKHOCTEH U COCTOSTHUS 30POBhS TAKHX 00 yIAFOIIUXCSI.

3. Komnerenunuu odyuyamwiuierocsi, popmMupyembie B pe3yjibTaTe
OCBOCHMS TUCHUIINHBI
N3ydenne naHHOW ydeOHOW NMCIMIUTMHBI HAMpaBJIeHO Ha (GOpPMHUPOBAHUE Y

oOyuarommuxcs npodeccronanpubix (I1K) koMmeTennuii mpeacTaBiIeHHBIX B TaOIUIIE
1



Tabnua 1

TpeOoBaHus K pe3yJbTaTaM OCBOCHUS YUeOHOM IMCIHUTIUHBI

Ne Kon Conepxanue ) T B pesynbTare nzydeHus yaeOHOM TUCIIUILTUHBI 00YJarOIIUecs TOJKHBI:
/1 KOMIIeT KOMIISTEHIMH (WM €2 KOMIIETECHIIUI 3HATh YMETh BJIaJETh
E€HIIUHU YacTH)
OIlK-4.1 KaK JE€MOHCTPHUPOBATH | IEMOHCTPUPOBATh 3HAHUSA | IpHEMaMH, METOAAMH
JleMoHCTpHpYyET 3HaHUST B 0o0macTH|B OOJACTH WH)XEHEPHBIX | TOTO Kak
3HaHMST B OOJACTH | MH)KEHEPHBIX pacyeToB, METOJOB U |JEMOHCTPUPOBAThH 3HAHUS
WHXXEHEPHBIX pacyeToB, METOJIOB U |CPEACTB NPOCKTUPOBAHMS |B O00JIACTH WHXKEHEPHBIX
pacueTroB, METOJIOB | CPE/CTB MPUBOJIOB CTAIlMOHAPHBIX | pacyeTOB, METOJI0OB U
u CPEICTB | IPOEKTHUPOBAHUS CETCKOXO3SUCTBEHHBIX | CPEICTB TPOCKTHPOBAHHS
Crniocoben MPOEKTUPOBAHUS MIPUBOJIOB MalIuH MPUBOJIOB CTAIlMOHAPHBIX
MPOEKTUPOBATH MIPUBOJIOB CTaIlMOHAPHBIX CEeITbCKOX03MCTBEHHBIX
OTJICIbHBIC  JJICMEHTBHI | CTAlIMOHAPHBIX CETbCKOX035MCTBEHHBI MaIuH
TEXHUYECKUX 1 | CENIbCKOXO35MCTBEH | X MAIlIH
TEXHOJIOTHYECKUX HBIX MAIlIH
CUCTEM,  TEXHHUYECKUX
4 00OBEKTOB, OIIK-4.2 Kak  mpoekTupoBath | IPOECKTUPOBATH PEIICHUE | IPHEMaMH, MEeTOaMH
1 OTIK- TEXHOJIOTHYECKUX [Ipoextupyer pelieHue KOHKPETHOM | KOHKPETHOM 3a/1a4¥ | IPOEKTUPOBAHUS
' MIPOLIECCOB peuieHue 3a/1a4u IIPOEKTA, | TPOEKTA, BbIOUpas | peleHue KOHKPETHOMU
OMOTEXHOJOIMYECKOTO | KOHKPETHOW 3ajjauu | BRIOMpast ONTUMAJIBHBIA CcHoco0 ee|3aauu MpPOeKTa, BhIOUpas
MIPOM3BOJICTBA HA OCHOBE | IPOEKTa, BBIOMpAsi | ONTUMAJIbHBIA CHOCOO |pEelIeHUs, HMCXOJsi U3 |ONTHUMAJbHBIA CHocoO ee
MpUMEHEHHUs]  0a30BBIX | ONTUMAIIbHBII €€ peuIeHus1, UCXOIs U3 | ICUCTBYIOIIMX IPABOBBIX |pPELICHUS,  UCXOAd U3
WH>KEHEPHBIX 1| croco0 ee penieHus, | AeUCTBYIOIINX HOPM M HMMEIOUIUXCS | ICHCTBYIOUIMX IMPABOBBIX
TEXHOJIOTHYECKHUX UCXOs W3|MPaBOBBIX  HOPM U |pPECYpPCOB M OTPAHMYECHUM |[HOPM U HUMEIOIIHMXCSA
3HaHUU JNEHCTBYIOLIUX MMEIOIINXCSA PECYPCOB pPECYpCOB U OTpaHUYEHUN
IPaBOBbIX HOPM U |H OrPAHUYEHUN
MMEIOIINXCS
pecypcoB u
OTpaHUYECHUN

OIIK-4.3 Bunaneer
HaBBIKAMHU PACYEeTOB

Kak
TUIIOBBIE

paccuuTHIBAThH
JeTaiu,

TUTIOBBIC
cOOPOYHBIX

paccuuTHIBATH
JIeTallH,

HaBBIKaAMH
THUIIOBBIX

pacyeToB
JeTaneu,




TUTIOBBIX  JIeTaJel, | COOPOYHBIX CIUHUI] W |COUHHUI] W MEXaHHU3MOB|COOPOUHBIX CIUHUI[ W
COOPOYHBIX €IMHUIl| MEXaHW3MOB MAIllUH | MAIIHH MEXaHHU3MOB MallTuH
u MEXaHHU3MOB
MaIIiH
OIIK-5.1 Kax OCYIIECTBJIATH | OCYIIIECTBIIATH PACUET, IIPUEMAaMHU, METOAAMH
OcymiecTBisieT pacuer, noa0op, | mooop, OCYIIECTBIICHUS PacyeT,
pacder, oI00P, | TEXHOJIOTHYECKHE TEXHOJIOTHYECKUE noaoop,
TEXHOJIOTUYECKHE | KOMIIOHOBKH Y| KOMITOHOBKHY U TEXHOJIOTUICCKHE
KOMITOHOBKH 1| pa3MeIIcHHe pa3MenieHue KOMITOHOBKH H
pa3MenieHue TEXHOJIOTUIECKOTO TEXHOJIOTUIECKOTO pa3MenicHue
TEXHOJIOTUYECKOTO | 000pyIOBaHUS VTS | 00OPYTOBAHUS TSI TEXHOJIOTUIECKOTO
CriocoGe 00opynoBaHus ISl | OMOTEXHOJOTUYECKOTO | OMOTEXHOJIOTHIECKOTO 000pyTOBaHMS IS
| H
OMOTEXHOJIOTHYECKO | IPOU3BOJICTBA MIPOU3BOJICTBA OMOTEXHOJIOTHYECKOTO
IKCIUTYaTUPOBATH
T'0 MMPOU3BOJICTBA MIPOU3BOJICTBA
TEXHOJIOTUIECKOe
o0opynoBanue
BHHI:;J]IHHTB ’ OIIK-5.2 Kak  KOHTpOJHMpOBAThH | KOHTPOJIUPOBATH IpHUEeMaMH, MeTOoIaMu
KouTtponupyer TE€XHOJIOTUYECKHE TEXHOJIOTUYECKHE KOHTPOJIS
TEXHOJIOTUYECKHE
TEXHOJIOTMYECKHUE  |IapaMeTpbl napaMeTpbl MPOU3BOJACTBA | TEXHOJIOTUYECKUE
omepanuy,  yIpaBisTh
OIIK-5 MmapaMmeTpbl MPOU3BOJCTBA ulun AKCIUTyaTal|y | TapaMeTpbl TPOU3BOJICTBA
OMOTEXHOJIOTHUECKUMU
HpoLeCccaMH IIPOU3BOJICTBA U | OKCIUTyaTaluu 000py/I0BaHUs HAa OCHOBE |U AKCIUTYaTalluH
KEHT o O;SaTB JKCIUTyaTaluu 000pyIOBaHUS Ha|3HaHWM TpeOoBaHUN K|0OOPYAOBaHUS HA OCHOBE
POIHp 000py/lOBaHUsA  Ha|OCHOBE 3HAHWU | KAUECTBY  BBINOJIHEHUS |3HAHMM  TpeOOBaHUN K
KOJIMYE€CTBEHHBIE u . .
CAECTBOHHLLE OCHOBE 3HaHUH | TpeOoBaHU K | ONOTEXHOJIOTUYECKUX KayeCTBY  BBINOJHEHUS
. | TpeboBanmii K|Ka4ecTBY BBIMIOJIHEHUS | OTIepaluii OMOTEXHOJIOTHYECKUX
MoKa3aTeay MmoxydaeMoi o
Ka4ecTBY OMOTEXHOJIOTHUECKUX omnepanuit
MIPOTYKIINH .
BBITIOJTHEHUS omnepanuit
OMOTEXHOJIOTMUYECKH
X orepanumn
OIIK-5.3 Kax BECTH Y| BECTU U ONITUMU3HUPOBATh |HABBIKAMH  BEICHHUS U
Brnageer HaBbIKaMu | ONTUMU3ZHPOBATH OCHOBHBIE ONTUMM3AIMH  OCHOBHBIX
BEJICHUS Y| OCHOBHBIE TEXHOJOTUYECKHE TEXHOJOTUYECKHUX
ONTUMHU3AINH TEXHOJOTUYECKHE MIPOILIECCHI, OTIPEACTICHUST | TIPOIECCOB, OMpeaeIeHUs
OCHOBHBIX MIPOIIECCHI, HAJICKHOCTH HAJCKHOCTH




TEXHOJIOTUYECKUX | ONpeAeTICHUS MPOCKTUPYEMOTO MPOCKTHPYEMOTO
MPOIIECCOB, HaJICKHOCTH 000pyI0BaHUs 000pynOBaHUS
OTIpeICIICHUS POCKTHPYEMOTO
HaJIC)KHOCTH 000pyI0BaHUS
IPOCKTUPYEMOTO
000pyI0BaHUs
Criocober OIIK-6.1 Kax pa3pabaThIBaTh | pa3paldaThiBaTh MeToJaMu pa3paboTKu
Cnocoben COCTaBHBIE YaCTH | COCTABHBIE YaCTH COCTaBHBIX YacTeH
pa3zpabaTbiBaTh . . .
pa3pabaThIBaTh TEXHUYECKOH TEXHUYECKOH TEXHUYECKOU
COCTABHBIC HACTH o cramBIe wacTH OKYMEHTAIUN OKYMEHTAIIUN OKYMEHTa
. KyMEHTAIIHH
TEXHUYECKOH . JIOKYM vH ’ JIOKYM UH ’ JIOKYM vH ’
TEXHUYECKOU CBSI3aHHOU C| CBSI3aHHOU C CBSI3aHHOM C
JIOKYMCHTATHH, JTOKYMEHTAITU! npoeCCHOHATBHOU poeCCUOHATBHOU npodhecCuoHATBHOM
OIIK-6 | cBsI3aHHO¥ c YMCHTAIUTH, p p p
. CBSI3aHHOM C JESTEHOCTBIO, C| ACSTETLHOCTBIO, C YIETOM | ICATEIHHOCTHIO, C YIETOM
npodeccrnoHanbHOM . . . .
ESTENBHOCTBIO c PO eCCHOHABHOMN | yIeTOM JICHCTBYIOIINX | ICHCTBYIOIUX JICHCTBYIONTUX
. NEeSTENIHOCTBIO, C  |CTAaHIAPTOB, HOPM U |CTaHJAapTOB, HOPM U CTaH/IapTOB, HOPM U
y4eTOM  JIeUCTBYIOIIUX
y4eToM MpaBUII MpaBUII MpaBuII
CTaHIAapPTOB, HOPM U eHCTBYIOIIX
MIpaBUII Yo

CTaH/IapTOB, HOPM U
TIpaBUII




3. CTpyKTYypa 1 colepKaHue TUCUUILTHHbI

4.1 Pacnpenesnenue TPyA0EMKOCTH AMCUMILNIMHBI I10 BHAaM padoT mo

cemecTpam

O6mas Tpy10€MKOCTh AUCIUILIUHEI cocTaBisieT 33ad.ei. (108 vaca), ux
pacmpezenieHue o BuaaM paboT ceMecTpaM MpeACcTaBIeHO B Tabmuie 2.

Ta6numa 2
Pacnpenesienne TPy10€MKOCTH IMCIUILIMHBI 10 BUIaM padoT 1o ceMecTpam
TpynoémkocTs
Buj yueoHol paGoThI B T.4. 10
yac. ceMecTpam
Ne 5
O01as TPyA0éMKOCTh TUCIUIUIMHBI 110 YUeOHOMY TUTaHY 108 108
1. KonrakTHas padora: 78.25 78.25
AyauTopHasi padora 78,25 78,25
6 mom uucne:
nexyuu (J1) 26 26
npaxmuueckue 3anamus (113) 56 56
KOHmakmuasi paboma Ha npomesicymournom konmpone (KPA) 0.25 0.25
2. CamocrositesibHasi padora (CPC) 29.75 29.75
camocmosimenbHoe uzyueHue pazoeios, Camono020moeKa
(npopabomxka u nogmopenue IeKYuoHH020 MaAMepuala u
Wmamepuana y4eoOHuKos8 u yueOHvlx nocooutl, N0020Mo6Ka K 26 26
11abOPaAmopHbIM U NPAKMUYECKUM 3AHAMUSIM, KOJLIOKGUYMAM U
m.o.)
Pechepam (noocomoexa) 3,75 3,75
Byt IpOMeXyTOYHOTO KOHTPOJIS: 3auéT
4.2. Cogepxxanue TUCHUILTHHBI Tabmuma 3
TemaTnuyeckunii JIaH y4eOHOM TUCUUIIJINHbBI
HaunmMeHoBaHMe pa3iesioB U TeM TUCHHIINH AyauTtopHasi | BHeayauTop
(YKpyIHEHO) Bcero padora Hasi padoTa
CpP
JI 113
Paznen 1. «O0mye MpUHIIKIIBI aHATU3A, 18 4 10 4
WCCIICIOBAHUS U BBIPAKCHUS
3AaKOHOMEPHOCTEW U MOJIEIUPOBAHUS MPOIECCOB
Y anmnapaToBy»
Paznen 2. «I'mapoMexaHnueckue mpoiecchl u 14 4 6 4
arrapaThb»
Paznen 3. «MexaHnnueckue npoieccs u 18 4 10 4
anmapartb




HaunmeHoBaHue pa3/ieioB U TeM TUCIUIIHH AynuTopHasi BHeayauTOp
(YKpyIHEHO) Bcero padora pa6ora CP
JI n3

Paznen 4. «Temnodusndyeckre Nporeccs u 18 4 10 4
arnmapaThb
Paznen 5. «MaccooOMeHHBIE TTPOLIECCHI U 18 4 10 4
anmapaTtb
Paznen 6. « MEUKpOOHOIOTUYECKUE TTPOLIECCHI B |22 6 10 6
anmapaTe
Pechepam (noocomoexa) 3,75
HToro mo gUCIHUININHE 108 26 56 29.75

Paszpnen 1. Beenenune. O0mme NnpuHOMIIBI AHAJIN3A, HCCIAEAOBAHUA M BbIPAKECHUS
3aKOHOMEPHOCTE U MOIeTUPOBAHMS MPOLECCOB U ANNMAPATOB

Tema 1. OOmue cBeacHUST W TOHATHUS O Tpolleccax U afmaparax
OMOTEXHOJIOTUH
OO6mue mpencTaBieHUs O Tpolieccax W amnmaparax OuoTexHoyioruu. CHCTEeMHBIN
MOAXOJ K PACKphITUIO TOHATHH MPOILECCOB U  ammapaToB Kak CpeJCTB
OCYIIECTBIICHHUS TEXHOJOTHUECKUX orepanuii. OCHOBHBIC MOHSITHS U OINpEJeICHUS.
Krnaccudukanus nzydaempIXx IpoLeccOB U ammapatoB. bamaHcel Macchl U SHEPTUH
npoueccoB. CTaTuKa M KUHETUKA IpoueccoB. VM3ydeHHne MpoleccoB HA MUKpPO- U
MaKpOMOJIEKYISIPHOM YPOBHSX C MCIOJIb30BAHHEM MOJIEKYJIIPHO - KHHETUYECKOTO U
TEPMOJANHAMUYECKOTO TPUHIIUIIOB ONKMCAHUS UX 3aKOHOMEPHOCTEN.

Tema 2. ]IBmxyimas cuiia npouecca. MoaeampoBaHUe IPOLIECCOB U alapaToB.
BrIpaxeHne IBUXKYIIEH CUIIbI IPOLIECCOB U COMPOTUBJIEHUS UX MPOTEKAHUIO. 3a1aun
MOJEJNHMPOBAHUS TMPH HAYYHOM HCCleA0BaHUU mpoueccoB. [[oHATHE O CHCTEMHOM
aHaJu3€ Kak METOJIe H3Y4YEHHs MpoLeccoB. MaTeMaTHyecKoe MOJEIUpPOBaHUE
nporeccoB. Mcrmonb3oBaHWE METONOB TEOPUHM TMOA00MS U pa3MEpHOCTEH s
pelIeHHs] ypaBHEHUN MareMmatudeckux mojnened. OOIue NPUHIUIBI YCTPONCTBA
NUIIeBBIX amnmapaToB. OOIIME TMOJIOKEHUS HMHXKEHEPHOTO0 pacydera MpPOIECCOB U
anmaparos.

Pazgea 2. 'mapoMexaHnuyecKue Npouecchl U annaparol

Tema 1. IIpouiecchl OCAXIACHHUS.

Ha3znauenue u ¢uszudeckas CymHoOCTh ocaxaeHus. OOpa3oBaHue U pasneiieHue ¢as
aucnepcHbIX cucteM. Kiaccudukaius HEOTHOPOIHBIX CHUCTEM W CIHOCOOOB HX
paznenenus. [Ipoueccsl ocaxkneHuss U o0JacTh UX MpUMeHeHud. J[Bwxkymias cuia
mporecca ocaxjacHus. MHTeHcHpUKaIUs OCaXIeHHsS. YCTPONCTBO W OCHOBHBIC
MOJIOKCHHS pacueTa 0CaIUTEIbHBIX IEHTPU(YT, ITUKIOHOB, CETTapaTOPOB.

Tema 2. Tlponecc GpUIBTPOBAHMS.

Hasnauenne n ¢usudeckas cymuocTs punbTpoBanus. Kiaccudukamus cmocoboB u
pexKUMOB (PUIBTPOBAHUS, YCTPOUCTBO (PUIBTPOB M (PUIBTPYIOMIMX LEHTPUPYT.
OcHoBbl Teopun (¢GunbTpoBanusi. (OCHOBHBIE TOJIOKEHUS pacueTa MPOLECCOB
¢dunpTpoBanua. MemOpansl. MemMOpaHHOE pa3/ielieHHe AUCIIEPCHBIX CUCTEM.

Tema 3. IIpouecc nepeMeIMBaHusl.

Ha3znauenue u Qusnueckas CyIIHOCTb Mpolecca MNepeMEeNIuBaHus, OCOOCHHOCTH
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MepeMeIINBaHUsl  KUJKUX, BA3KOIUIACTUYHBIX M 3€PHUCTHIX OMOMAaTEpPHUAIIOB.
Knaccudpukanus cnoco00B mepeMemuBaHusa. YCTPOMCTBO — ammapaToB IS
MepeMeIUBaHusl JKUAKUX, BI3KOIUIACTUYHBIX OWoMaTepuasioB. Buuabl Memianok.
TeopeTuueckue OCHOBBI M MATEMaTHYECKOE MOJCIUPOBAHHUE TME€PEMEIINBAHUS.
Pacxon sHeprum Ha mnepeMmelrBaHUEe, MPOJAOIKUTEIBLHOCTh. [loHsTHE KadyecTBa
nepeMeInBaHusl.
Pa3znen 3. Mexann4ecKkue nNpouecchl M anmnaparbl
Tema 1. Ilpoueccel u3MenbuYeHHsI OMOMaTEPUAIOB.
Ha3znauenue u ¢usuyeckas CyIIHOCTh MpoIecca H3MEIbYCHUsT OMoMaTepHasioB.
Omnpenenenue u kiaccudpuKkaus IO CrocodaM MPWIOKEHUS MEXaHUYECKOTo
BO3JICUCTBUA W TO0 HaszHaueHuto. OOmacte mpumeHeHus. Pabora nedopmanuu u
paspymenus. CrocoObl M3MENbUYEHHUs, WX HCIOJIb30BAaHWE B 3aBUCUMOCTH OT
MEXaHUYECKUX CBOMCTB MAaTEPUAJIOB U TUIOTHOCTU U3MEIbUEHHUS. 3aTpaThl DHEPTrUu
npu u3MenbdeHuu. PacrpeneneHue HanpspDKEHUM W jaedopMaliuii mpu pe3aHum.
Pabota pe3anusi.
Tema 2. Tlponecc npeccoBaHus
Hasnauenue u ¢usnueckast CylHOCTb Mpoliecca npeccoBanus. Buasl mpeccoBaHus B
3aBUCUMOCTH OT Ha3HayeHWs. BUIBI MPEecCOB MEPUOAMYECKOTO U HEMPEPHIBHOTO
nevictBusi. V3MeHeHME CTPYKTYphl, COCTaBa M JIaBJICHHS TpU TPECCOBAHUU
KamUIIPHO - MOPUCTHIX OromateprasioB. CriocoOsl (popMUpOBaHUS TPECCOBAHUEM.
OKCTpy3us, rpaHyIMpOBaHNue, OPUKETUPOBAHHE.
Pa3znea 4. TermioBble mponecchl M aNMapaThbl

Tema 1. OcHoBbl Teopuu Teruionepenaun. Knaccudukanus TeriooOMEeHHBIX
IIPOLIECCOB
Knaccudukanus TtemnoBeIX mporieccoB. Buibl TemjaoHOcUTENe: BOISHON map,
AIEKTPOIHEPTHUsl, BOJIA, MUHEPAIBbHBIE MAC/a, OPraHUYECKUE KUIKOCTH. OCHOBHBIE
3aKOHBI TeIUIoNepeaaun. bamaHChl SHEPTHHM ISl TEIUIOOOMEHHBIX IMPOIIECCOB C
U3MEHEHHEM U 0e3 U3MEHEHHs (PU3UYECKOT0 COCTOSHUSA TETLJIO M XJIaJ0HOCUTEIS HIIN
o0bekTa TerioBol o0paboTku. CpenHsss pa3HOCTh TeMIIEpaTyp Cpea B mpolieccax
HarpeBaHus U OxJaxaeHus. [I[puMeHeHne OCHOBHBIX MOJIOKEHUMN, 3aKOHOB MIEpEHOCa
TEIUTa, TEOPUH TEIJIOBOTO TOMOOUS [JIi MaTeMaTHYECKOTO MOJACIUPOBAHUS U
pacdyera TEIIOOOMEHHBIX TIPOIECCOB  YCTPOWCTBO W  TNPUHIUI  JEHCTBUS
TEIUIOOOMEHHBIX anmnapaToB.
Tema 2. Tlporiecchl HarpeBaHUS M OXJIKICHUS
Hasnauenne u ¢Qusmyeckas CyImHOCTh MPOIECCOB HATrpeBAaHUA U OXJIAXKICHHS.
OcHOBHbIE  THUNBl  TEIOOOMEHHUKOB.  OCHOBHBIE  TIOJIOKEHHMSI  pacyeTa
TernI000MeHHUKOB. [Iporiecchl 3aMopakuBaHUsl U pa3Mopa)kuBaHusi. MoOpO3UIIbHBIE
kamepbl. OCHOBHBbIE NPUHIUIIBI MaTeMaTH4YECKOrO0 MOJIEIMPOBAHUS M PACUETOB
MPOIIECCOB  3aMOpaKWBaHWs u  oTTauBaHus. Kiaccudukanus MOpPO3UIBHBIX
anmapaToB U Kamep.
Tema 3. llpornecc BeIMapuBaHUS
BoinapuBanue, HazHaueHue U (U3MYECKasl CYHIHOCTh mpoiiecca. OIHOKOPIYCHOE U
MHOTOKOPITYCHOE€ BhIMapyBaHUE. banaHChl Macchl U TEMJIOBOM SHEPrUU MPOLECCOB
BblllapuBaHusi.  Beimapueie  anmapatsl.  OCHOBHbIE — MOJIOXKEHUS ~ pacdeTa
MHOTOKOPITYCHBIX YCTaHOBOK.
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Tema 4. KonaeHcaTopbl U KOHJEHCALUS

Haznauenne wu @usnyeckas CymHoOCTb KoHAeHcanuu. KoHaeHcalusi mnapos.
YerpoiicTBoO KOHIeHCaTOPOB. Pacuer 6apoMeTprueckoro KOHIeHcaTopa.

Paspnen S. MaccooOMeHHBIe PoLecChl M aNnapaThl

Tema 1. OcHOBBI TEOpUU Macconepeayu

MaccooOMeHHble Tporecchl. OCHOBHBIE TEOPUU MEPEHOCA MACChl MEXIY (pa3zaMu.
OcHOBBI Maccolepeaaur, BUJIbI MPOLECCOB MAcCONepeayl U UX XapaKTepHUCTHKA.
PaBHOBecue mnpu Maccomepenade. MexaHuU3M MPOLECCOB Maccomnepenayd. Tumsl
KOHTaKTHBIX YCTPOWCTB MaccOOOMEHHBIX anmnapatoB. I[IpuHuuUNbBl 00pa3zoBaHMs
NOBEpXHOCTH (a30BOro KoHTakTa. [IpuMeHeHHe MaccOOOMEHHBIX MPOIIECCOB B
MSICHOM  mpOMbIIUIEHHOCTH.  MHTeHcudukauus  macconepenaud. OCHOBHbIE
MOJIOXKEHMSI pacyeTa MacCOOOMEHHBIX MPOLIECCOB U aIlapaToB.

OKcTparupoBaHve,  HazHauyeHMe W (u3MyYeckas  CyIIHOCTh  Ipolecca.
DKCTparupoBaHHUe U3 TBEPBIX TEJ U KUJIKOCTEH. Y CTPOHCTBO IKCTPAKTOB.
Kpucramnmuzanus, HazHaueHre U (pu3nveckas CylnHOCTh npoiecca. Kpucramiuzanus
Opu  OXJAXJACHUM U BBIMAPUBAHUM PACTBOpA. YCTPOWCTBO ammapaToB st
KPUCTAITU3AIIH.

Tema 2. Ilpouecc cymku

Cymika, Ha3HaueHWe U (uU3MYECKash CYHIHOCThb IMpoiiecca. [lapameTpbl BIaKHOTO
Bo3ayxa. | X auarpamma Pamsuna. CriocoObl cymiku. GopMbl CBSI3U BJIaru ¢ TBEPAOH
¢azoit Gmomornueckux MarepuaynioB. bamaHchl Macchl M YHEPTUU MPOLIECCOB CYIIIKH.
Kpussie cymku u ckopoctu cymku. Cylika ¢ penupKyJsiued U IpoMeEXYyTOUYHBIM
NOJOTPEBOM BO3/yXa. YCTPOMCTBO CymIMJIOK. OCHOBHBIE TOJIOKEHUS pacyera
CYIIMJIBHBIX allapaToB.

Paznen 6. MukpoOuoornyeckue npouecchbl U anmnaparol

Tema 1. O6mue cBeIeHUS U TOHATUS O MUKPOOHOJIIOTHYECKHUX MpoIieccax

CymHOCTh M  Ha3HAYCHUE  MHUKPOOHMOJOTHYECKMX  MPOIECCOB  MHUIIEBOM
ouorexnonorun Knaccudukamus MUKpOOHOIOTHYECKUX MPoIieccoB. TeopeTnyeckue
OCHOBBI MHKPOOHOJIOTMYECKHX TMPOIECCOB. AMNmaparhl i MUKPOOHOIOTUYECKUX
IPOLIECCOB

Tema 2. Ilponecc dhepmeHTaIIUN

CymHocTh M Ha3HadeHHE TMpoliecca (epMeHTanuu. TeopeTHdecKue OCHOBBI
nporuecca pepmentanuu. GepMeHTEPHI, YCTPOUCTBO U IPUHITUI PaOOTHI.

Tema 3. Tlpouecchl MHAKTUBALIMM MUKPOOPTAHU3MOB

Knaccuduxkarus mporeccoB TEIOBON WHAKTHBAIMA MHUKPOOpraHu3MoB. CyIHOCTH
Y Ha3HA4YE€HHUE MPOLECCOB MHAKTUBALIMU MHUKPOOPraHU3MoOB. TeopeTuueckue OCHOBBI
MPOLECCOB TEIUIOBOW MHAKTUBALMM MHUKPOOPraHU3MOB. Ammnaparbl Uil TEIJIOBOU
MHAKTUBALIMM MUKPOOPTaHU3MOB
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4.3 Jlekuumu, 1a00paTopHbie padoThl, IPAKTHYECKHE 3aHATHS
Tabnuua 4
Conepxanue JIeKIHi, 3aHATHI U KOHTPOJIbHbIE MEPONIPUATHS

Dopmupye Bun
Ne Ne u Ha3BaHHMe JIEKI Ui/ J1a00paTOPHBIX/ MBIE - |KOHTPOIBLH e, 1 po
/1 e pasnena MPAKTHYEeCKNX/ CEMUHAPCKUX 3aHSATHI KOMIIETEH oro 4acoB
110707 MepONpPHUAT
ns
1. [Pazgen 1. O0uue NPUHIIUNBI AHATN3A, UCCIETOBAHUS U OIIK-2;
BbIPAsKeHHsI 3aKOHOMEPHOCTEl U MOIeTUPOBAHUSI K-1; 2; 14
MPOLECCOB M ANNAPATOB 3; 9.
Tema 1. OOmue Jlexus Nel. OOuiue npeacraBieHus o OIIK-2;
CBEICHHSI M TTOHSTHS [[TPOIIeccaxX U amnmapatax OMOTEXHOJIOTHH. IK-1; 2; 2
0 mporeccax u 3;9.
armaparax [TpakTuueckoe 3anstue Nel. O6mme OI1IK-2;
OMOTEXHOJIOT U CBEJICHUS U MOHSITHUSA O MPOIIECCaX U IK-1; 2;
anmnaparax 6notrexHojgoruu. CUCTEeMHBIN 3;0. O 6
ITOIX0JT K PACKPBITHIO TIOHATHH TIPOIIECCOB U bmpoc
armapaToB KaK CPEJICTB OCYIIECTBICHUS
TEXHOJIOTMYECKUX onepannid. Ctatuka u
KHHETHKA MPOIIECCOB.
Tema 2. /IBwxymas Jlexius Nel. J[Brkyinasi cuiia mporiecca. OIIK-2;
cuJa mpoliecca. OO0111e TPUHLUITBI YCTPOMCTBA I1K-1; 2; 2
Mo nenupoBaHue OMOTEXHOJIOTHYCCKUX anmapaToB. 3: 9.
[IPOLIECCOB U ITpakTrnueckoe 3anstue Nel. J[Bmxyias OIIK-2;
arnmnapaToB cuia nporecca. Monenuposanue nporeccoB | I1K-1; 2; —_——
u anmapaTtoB. OOmye NpUHIMIBL ycTpoiicTBa]  3; 9. ompoc 4
MTHTIEBIX
armapaTos.
Pasznen 2. 'mapomMexannyeckue Mpouecchbl U annaparbl OIIK-2;
2 IIK-1; 2; 10
<k
Tema 1. IIpoueccer Jlekius Ne 1. TIporecch ocaxaeHus. OIIK-2;
OCaXJICHUS 'YCTpOMCTBO ¥ OCHOBHBIC TIOJIOKCHHS [1K-1; 2; 5
jpacdera 0CaJUTENbHBIX IEHTPUPYT, 3: 9.
[IUKJIOHOB, CENIapaToOPOB.
[TpakTrueckoe 3ansTue Ne 1 OIIK-2; Bamura
W3yuenue ruapoaunamuky| I1K-1; 2; oTuéra 2
TICEBIO0KMKEHHOTO CIIOA. 3:9.
[IpakTuueckoe 3anstue Ne 2 OIIK-2;
OO0pa3zoBanue u paszueneHue a3 [TK-1; 2; Bamura
JIMCIIEPCHBIX chcTeM. TTporieccsl 3;9.  loruéra 2
OCaKJICHHUS M 00J1aCTh UX IPUMEHEHHS.
Y CTpOUCTBO cenapaTopos.
Tema 2. [Ipoueccst [Jlexmus Ne 1. Ipouecc punabTpoBanus. OIIK-2;
nepeMeIrBanus U |YcTpoicTBo ¢puiibTpoB. lporecce [1K-1; 2; 2
(buIbTpOBAHUS MepeMenInBanus. Y CTpOMCTBO anmnapaToB 3; 9.
VIS IepeMETIBAHUS KUIKHX,
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IBA3KOIIIIACTUYHBIX 6I/IOMaTepI/IaJIOB.

[IpaxTueckoe 3anarue Ne 1. IIpouece OIIK-2;
(rbTpoBaHus. OCHOBHBIE TIOJIOKECHHUS [1K-1; 2; .
. 'Y cTHBIHI
[pacdera IpoIeccoB (pUILTPOBAHUS. 3;9. orpoc 2
MeMOpaHHOE pa3iesieHue TUCIIEPCHBIX
CHCTEM.
Paszjnen 3. Mexanuveckue npouecchbl ¥ anmnaparsl. OIIK-2;
nK-1; 2; 14
3; 9.
Tema 1. [Ipoueccor Jlexuus Ne 1. ITpoueccsl n3amenbueHus OIIK-2;
M3MeEJIbYECHUS OromaTepHuaioB IK-1; 2; 2
OroMarepuaioB 3;9.
[IpakTueckoe 3anarue Ne 1. zyuenue OIIK-2; Bamuta
[poIecca U3MEIbUCHHSL. IIK-1; 2; loTtuéra 4
3; 9.
Tema 2. [Ipouecc  Jlexuus Ne 1. [Tpouecc npeccoBanus. OIIK-2;
[MPECCOBAHUS IK-1; 2; 2
3; 9.
[TpakTnueckoe 3anstue Ne 1. IIponecc OIIK-2;
npeccoBanus. Buapl mpeccoBaHmsl. [1K-1; 2;
CriocoOn1 popMUpOBaHUS TPECCOBAHUEM. 3;9. [cTHBII 5
M3meHeHne CTpyKTYphI, COCTaBa oTIpoc
MaBJICHUS MPU IPECCOBAHUH KAMTUJUISIPHO —
MOPHUCTHIX OMOMAaTEePUAIIOB.
Pa3nen 4. TenuioBblie mpoueccsbl U annaparbl OIIK-2;
IIK-1; 2; 14
3; 9.
Tema 1. OcHOBEI Jlekiusa Ne 1. OcHOBBI Teopuun OIIK-2;
TEOPUH rertonepenayn. Knaccudukarus [1K-1; 2;
TEIIOTICpEIaduH. TeTNTIO0OOMEHHBIX MPOIECCOB. Y CTPOHCTBO U 3;9. 2
Knaccudukanus MPUHITUTT JCHCTBUS TEIJI000OMEHHBIX
TEII000MEHHBIX arapaTosB.
[IPOLICCCOB Ipaktuyeckoe 3anatue Ne 1. Hasnauenne u | OIIK-2;
(bu3nueckas CyluHOCTb MPOLIECCOB I1K-1; 2; Bamura
HarpeBaHus U oxjaxaeHus. OcHoBHbIe T  3; 9. loTuéra 4
TEIJIO0OMEHHHKOB.
Tema 2. [Iponieccer  Jlexuums Ne 1. ITponeccel HarpeBanus, OIIK-2;
HarpeBaHu, BHITIAPUBAHUS U OXJIXKICHHUS. I1K-1; 2; 2
BBITTAPUBAHUS U KonneHcaTopbl U KOHJIEHCAITHS. 3; 0.
OXJIAXKJICHUS. [IpakTuueckoe 3ansitue Ne 1. OIIK-2;
Konznencaropsl 1 [Ha3HaueHue u (pU3NIECcKasi CyIIHOCTh 1K-1; 2; Bammra 4
KOH/ICHCALINS. IPOLECCOB HATPEBAHUS U OXJIAMKICHHS. 3;9.  loruéra
OCHOBHBIE THUIIBI TEINIOOOMEHHHUKOB.
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dopmupye Bun
Ne Ne m Ha3BaHHMe JIeKIHii/ 1a00pPaTOPHBIX/ MBIE | KOHTPOIBLH e, 1 po
/1 PNRLERIEIE MPAKTHYECKNX/ CEMUHAPCKUX 3aHATHI KOMIIETEH oro 4acoB
I MEpPOIPUAT
nsa
[TpaxTuueckoe 3ausitue Ne 2. [Iporecc OIIK-2; {cTHbIHA
BBIITAPUBAHUs. BelltapHble anmnaparsl. [1K-1; 2; |ompoc 2
KoHaeHcaTopsl U KOHJICHCAITHS. 3: 9.
5 [Pa3zgea 5. MaccooOMeHHBbIe MPOLECCHI M aNNAPAThI OIIK-2;
InK-1; 2; 14
3;9.
Tema 1. OcuoBel  Jleknus Ne 1. OcHOBBI Teopuun OIIK-2;
TEOpUU Maccornepeaadn. TUIbl KOHTaKTHBIX [1K-1; 2; 5
Maccorepeaun. YCTPOMCTB MacCCOOOMEHHBIX aIlapaToB. 3;9.
'Y CTpPOMCTBO 9KCTPAKTOB.
[TpakTuueckoe 3ansitue Ne 1. OIIK-2; Bammura
HccnenoBanue npoiiecca CymKku IIK-1; 2; loTtuéra 4
OUOJIOrMYECKUX MATEPUAIIOB. 3;9.
Tema 2. Jlexius Ne 1. TIIpomecc cymxku. | OIIK-2;
[Ipouecc cymku YCTpONCTBO CYLIMIIOK. [1K-1; 2; 2
3;9.
[TpakTuueckoe 3anstue Ne 1. OIIK-2;
M3yuenne BIUSHHS CIOCOOOB HarpeBa Ha I1K-1; 2; [cTHBIN 5
[IPOLIECC CYIIKHA MAaTEpUaJIOB. Y CTPOICTBO 3;9. |ompoc
CYLIUJIOK.
6 [Pa3ges 6. MukpoOuoJioruyecKue Npouecchl U annaparbl OIIK-2;
IIK-1; 2; 16
3; 9.
Tema 1. OOmme [Jlexmmsa Ne 1. O6mne csenerus u nnoaarus o | OITK-2;
CBEICHUS U MHUKPOOHOJIOTMYECKUX MPOIECcCcaXx. [1K-1; 2;
IOHSITUSA 0 |Anmapatsl 11 MUKPOOHOJIOTHYECKUX 3.9, 2
MUKpPOOHUOJIOTHYEC  [IPOLIECCOB.
KHX Mpoleccax.
Tema 2. [Iponiecc  Jlexknus Ne 1. Ilpomecc ¢epmentaruu., OIIK-2;
dhepmeHTaIIUN Depmentépsl, ycrpoiictBo u  npuHimn I1K-1; 2; 2
paboTHI. 3:9.
Tema 3 [Iponeccor  Jlexuus Ne 1. [Tpouecchl ”HaKTUBaLIMKU OIIK-2;
MHAKTUBALIUU MUKpOOpPranu3MoB. Anmapatsl 1is TerioBor| [1K-1; 2; 2
MUKpPOOPIraHW3MOB  |[MHAKTUBAIIMH MUKPOOPTaHU3MOB. 3; 9.
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dopmupye Bun
. Mble  |KOHTPOJIbH
Ne Ne 1 Ha3BaHMe JeKI Ui/ 1a00paTOPHBIX/ ™ K0J1-BO
Ne paznena . KOMIIeTeH oro
/i NMPAKTHYECKUX/ CEMUHAPCKHUX 3aHATHI 4acoB
OHH  [MepPONpHAT
ust
[TpakTuueckoe 3ansitue Ne 1. OIIK-2;
Anmapatsl 17151 MUKPOOHOJIOTHYECKUX [1K-1; 2; .
.. 7 JCTHBIR
npoiieccoB. @epMeHTEPHL. AMapaThl JIs 3;9. ompoc 10

TEeTIIIOBOM HWHAKTHUBAIlM MUKPOOPTaHN3MOB
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IlepeyeHb BONPOCOB VISl CAMOCTOSITEILHOIO M3yYeHUs JUCUUIIMHBI Tabauma 5

Ne | Ne pasngesia u Tembl Ilepeyenb paccMaTpUBaeMBbIX BOIIPOCOB IS Koa-Bo
n/n CAaMOCTOATEJIBHOI'0 U3YUCHU S qacoB
1 2 3 4
Pazgen 1. Beegenue. O0mye NpuHITUIBI aHAINA3a, UCCIICIOBAHNS U BBIPAKCHUS
3aKOHOMEPHOCTEH M MOJICIIMPOBAHUS MTPOIIECCOB U aIapaToB
1.Tema 1 OO61mureOCHOBHBIE 3aKOHBI HAYKH O Mpoleccax M ammaparax.
cBelleHUs U MOHATHUS OOCHOBHbIE  (PU3MUECKHE  CBOMCTBA  IHIIEBBIX
rpoiieccax UMPOIYKTOB M CHIpbS. MeTOasl  UCCIEIOBAHUS 4
armaparax mpoiieccoB U anmapaTtoB. [IpuMeHeHune Teopuu
nepepadaTeiBAIOIINX  [[TOJ00US K pacyeTy KOHKPETHBIX MPOLIECCOB.
MIPOM3BOJICTB Teopus pasmepnocreid. [1. ¢. 9-22; 2. ¢c. 18-51].
Paznen 2. 'mppoMexaHndeckre mpoIecChl U anmnapaTbl
3Tema 1. [Iporeccer [TumeBkie MPOAYKTHI KakK CHUCTEMBL.
OCaXKICHUSI DdenomeHonOrnYeCcKui MOOXO/ K HU3YYCHUIO
[MPOLIECCOB PA3AECICHUA. Y CTPOMCTBO OCAAUTEIbHBIX U 4
bunbTpyronmx ueHTpudyr. MeMOpaHHbIE MPOLIECCH]
pazaeneHus. [1. c. 227-245; 2. c. 244 -
245, 257-262, 293-311].
Paznen 3. Mexannueckue MpoIeccsl U anmnaparsl
Tema 1. IlponeccoBuasl u3MeEIbUYEHHUS] PEOJOTHYECKUX MaTepHalIoB.
M3METTbYCHUS uKpuBble pacTsHkeHUST W cxaTus. PacnbUinBaHue
COPTHUPOBAHMUS PKUIKOCTH dbopcyHKaMu. XKunkocThsle, 4
MaTepHUasoB. [THEBMATUYECKUE dbopcyHKwu. LenTpoOexHble
pacobsuiuTeny. [nudoBanue 3epHUCTBIX U APYTUX
TBEPABIX IPOAYKTOB. [2. ¢. 646-650].
Pa3nen 4. TeruoBbie MpoOIECCHI U anapaThl
Tema 2 IlpoueccwillpocThie ¥ CIIOXKHBIE  TEIUIOBBIE  IPOIECCHI.
HarpeBaHUs nHecrannonapHbIit TEII000MEH. Harpesatomiue
OXJTaKICHUS areHTbl W crnocoObl HarpeBanusd. OxJaxparolnue 9
AQreHTbl M CIOCOOBI OXJaXKIEHWs. Ammaparbl s
HarpeBaHus u oxyaxaeHus. [1. c. 306-310, 311-325;
2. c.333-336, 351-357].
Tema 4. KoHTakTHBIE = KOHAEHCATOpPHl MAapOB:  IOJOYHBIN
Konnencatopsl u KOH/ICHCATOP CMEIICHHUS, TapeabyuaThiil
KOH/ICHCAIIUS KOHJICHCATOP CMEIICHUS, KOHICHCATOp CMEIIeHUs: co| 2
CTPYHHBIM BBOJIOM OXJIXKJAIOIICH BOJBIL. [2. C.
397-401]
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NeNe pa3nesia u TemMbl Ilepeyens paccMaTpuBaeMbIX BONPOCOB ISt Ko.s1-Bo

n/ CaMOCTOATEJIBHOI0 U3YYCHU S qacoB

1L

1 2 3 4
Pa3nen 5. MaccooOMeHHbBIE TPOLIECCHI U allapaThl 4

"Tema 1. OcHoBbI TeOpHM MaccOOOMEHHBIE anmapaThl C IUICHOYHBIM TEUEHUEM.
Maccorepeaadn MaccooOMeHHBIE  ammapaThbl c  OapGoraxeMm.
OKCTparupoBaHue W OKcTpakuusa.  IIpomeccsl 4
DKCTPaKUMU B CUCTEMAX IKUAKOCTb- KUIKOCTD.
30TepMBbI SKCTpakuuu. MeTosl

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

Paznen 6. MukpoOuosnornueckue rnpouecchl 1 anmapaTsl 6
Tema 1. OGmiue KoHcTpynpoBanue  OuopeaktopoB  Oyaylierolo
CBEJICHUS U MUIIEBBIX  TEXHOJOTUM  (HAYYHO-TIPUKJIAIHBIC
HATAS O acriekThl): yueOHuK a1 By30B / C. T. AnTunos, C.
KpoOrosorniec Kux A. Bpemuxun, A. W. Kmounukos [u ap.]; Ilox
rporeccax. penakumeii B. A. Tlangumnosa. — CaHKT-
Ma 2. Tpouece [TerepOypr Jlans, 2022. — 524 c.
dhepMeHTan
Ma 3 [Ipoueccsl
WHAKTHBAILIUH
MHKPOOPTraHU3MOB
BCEI'O 26
4. O6pa3zoBaTesibHbIEe TEXHOJOTHH
Tabmuma 6
IlpuMeHeHHe aKTHBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTEeIbHbIX TEXHOJIOI M
HaumenoBanue
Ne HCNO0JIb3yeMbIX AKTHBHBIX U
" /;[ Tema u ¢popma 3aHATUA HHTEPAKTUBHBIX

o0pa3oBaTeJbHbIX TEXHOJIOTH I

1. I/I3yquI/Ie TUAPOJMHAMUKHU IICCBAOOXKHNKCHHOT'O 113 KOMIIBIOTCPHBIC CUMYJIIIHNH
CJIOA.

2. |O6OpazoBanue u pazaencHue ¢a3 aucnepcHbIX[[13  |[KoMIbIOTEpHBIE CUMYJIISIIUN
cucteMm. Ilpomeccsl ocaxaeHuss u 00JacTh HX
MIPUMEHEHUsI. Y CTPOMCTBO CENapaTopoB

3. [M3ydeHue mpoliecca u3MeIbYCHHUs [13 |[KOMIIBIOTEPHBIE CUMYJISLIUH

4. (Onpenenenne pacxoja MOITHOCTH MIPH [13 |[KOMIIbIOTEPHBIE CUMYJISLIUH
epeMelIuBaHNH.

5. [M3yueHue npoiiecca nepeMenInBaHus TUIIEBbIX [13 |[KOMIIbIOTEPHBIE CUMYJISLIUH
MaTepuaIoB

6. [MccnenoBanue npoiecca Teromacconepenoca npu [[13  [koMmbloTepHBIE CUMYJIISIIAN
HarpeBe OMOJIOTUYECKOTO MaTepuara.

7. |Ha3nauenwue u pusmaeckasi CynrHocThb npormeccoB  [[13  [koMmbIOTEpHBIE CUMYJIISIIAN
HarpeBaHusi © oxJaxaeHus. OCHOBHBIC THUIIBI
TEeIJIOOOMEHHUKOB.
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8. [HccnemoBanue mporecca Cymku ononornaeckux — [[I3  [KOMIbIOTEpPHbIE CUMYJISLUH
MaTEpUAJIOB.

5. OneHoYHbIe CPeACTBA VISl TEKYLIEro KOHTPOJIsl yCIIeBAeMOCTH H
NMPOMEKYTOYHON aTTECTALMHU 10 HTOraM OCBOCHUS IUCHUIIINHBI

5.1. OueHouHbIe CpeICTBA TEKYIEr0 KOHTPOJIA yCIIeBaeMOCTH 1
copMHUPOBAHHOCTH KOMIIETEHLIMI

KoHTponb 3HaHMI CTYA€HTOB MPOBOAUTCA B (OpME TEKYIIEH 1 MPOMEKYTOUHON
aTTeCTalUU.

Texymas arrecranus CTyA€HTOB — OLICHKA 3HAHWWA U YMEHHI POBOIUTCS
MOCTOSIHHO Ha JIa0OPaTOPHO-TIPAKTUYECKUX 3aHATHUSIX C TTOMOILIBI0 KOHTPOJIBHBIX
OIIPOCOB.

[IpomesxyTouHas arTecTanus CTyA€HTOB MPOBOJIUTCS B (pOpME UTOTOBOTO
KOHTpPOJIA - 3a4€Ta.

Cucrema ouenoxk Tabuuna 7

Ouenka Kputepuu ouennBanus

OLIEHKY «3a4eT» 3aCIy)KHBaeT 00y4aronics, OCBOMBIINN 3HAHUS, YMEHHUA,
Bricokunii ypoBeHb | KOMIIETEHIINH U TEOPETHUECKUH MaTepuan 0e3 MpoOeoB; BRITOIHUBIINN BCe

«3a4er» 3a/laHus, MPETyCMOTPEHHBIEe YIeOHBIM IIJIAHOM Ha BHICOKOM KaueCTBEHHOM
YPOBHE; MPaKTHUECKUE HABBIKU NMPOPECCHOHATEHOIO TIPUMEH EHHSI OCBOCHHBIX
3HaHUU chopMupoBaHbl. KoMmeTeHIUU, 3aKpEeIIEHHBIC 32 AUCIUTUIMHOMN,
c¢(popMHPOBAHBI HA YPOBHE — BBICOKHH.

OLIEHKY «HEe3a4yer» 3aclIy)XKHBaeT OOyJalolHWiiCci, HE OCBOHMBIINMN 3HAHUS,
MuHUMaIbHBIA YMEHHA, KOMIIETEeHIINH W TEOPETHYECKUH Marepual, y4ueOHble 3aJaHus He

YPOBCHB «HE3a4€T» | BBITOIHIII, MPAKTUYECKHE HABBIKA HE CHOPMHUPOBAHBI.

KomnereHuum, 3akperi€HHbIC 32 JUCHUILIMHON, He C(hOPMHUPOBAHBI.

6.2. TunoBbie BONPOCHI K 3a4€Ty MO TUCHUIJINHE
1. Knaccudukaiusi OCHOBHBIX IPOIIECCOB. Y CTAHOBUBIIMECS W HEYCTAaHOBUBIIHECS
nporecchl. OOIIMe NPUHIUIBI pacyeTa IMpoiieccoB W ammapatoB. CocTaBlieHHE
MaTepHaIbHOTO W JHepreTudeckoro  OamaHcoB. OOmmue  KUHETHYECKHE
3aKOHOMEPHOCTH MPOLIECCOB MUIIEBON TEXHOJIOTUU.
2. Knaccudukanus HEOTHOPOMHBIX CHCTEM. METOIbl pasfeieHus HEOIHOPOTHBIX
cucteM. MaTepuanbHBIA OajJaHC MPOIECCOB Pa3ACICHHUS.
3. OrcranBanue. CuJibl, IEHCTBYIONINE HA OCAXKTAIONIYIOCS YacTUILy. BeiBoa popmybl
JUISL ONPENIETIEHUS CKOPOCTU OCAXKICHHS YaCTULIBL.
4. CriocoObI pacueTa CKOPOCTH OCaXICHUS YACTHIIBI TMOJ| ICHCTBHEM CHIIBI TSKECTH.
®opmyna CTokca sl CKOPOCTH OCAKACHUS IPU JJAMUHAPHOM PEKUME.
5. Pacuer oTCTOMHUKOB.
6. VYcTpoHCTBO ¥ TPUHIMUI JACHUCTBUS OTCTOMHUKOB TMEPHOJUYECKOTO U
HENPEPBIBHOTO JICUCTBHS.
7. Metoapl THTEHCU(PUKALIMK TPOLIecca OTCTAUBAHUSA.
8. OcaxkJieHne Mo JeUCTBHEM  LIEHTpOOekKHOM  cuibl.  DakTop  paslesncHus.
OrnpeneneHue NpoaoIKUTETLHOCTH OCAKACHUS YACTULIBI.
9.YcTpoiicTBO M MIPUHITHIT ICHCTBUS IIUKJIOHOB, THAPOIIUKIOHOB.
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10. Cenapatopsl. YCTpOHCTBO U MPUHLIUN ACHCTBUS.

11. ®unsrpoBanue. Knaccudukaius 0cagkoB U GUIbTPOBAIBHBIX EPETOPOOK.
JIBI>KyIas cuja mnpouecca (UiIbTPOBAHMS.

12. OcnoBHoe auddepenunanbHoe ypaBHeHue punbTpoBanus. unbrpoBanue npu
IIOCTOSIHHOM CKOPOCTH.

13. GunpTpoBaHue Npu MNOCTOSHHOM JAaBieHuu. KoHcTaHThI mpouecca
(uIbTPOBAHUS.

14. Ilepuoguueckuit nmpouecc punbrpoBanusa. Koncrpykuuu GpuiabTpoB
MIEPUOANYECKOTO JEUCTBUS.

15. Koncrpykuuu GpuiabTpoB HENPEPHIBHOTO AeicTBUs. bapabaHHbIN BaKyyM-
bunbTp.

16. ®unpTpoBaHKe MO ACHCTBHEM LIEHTPOOEKHOM criibl. Pacder GunbTpyrommx
HEHTPUPYT.

17. MemOpaHHble METO/IbI pa3/ieJeHUs KUAKOCTHBIX cucTteM. CylIHOCTb mpoliecca
0apoMeMOpPaHHOTO pa3/eeHuUs.

18. MemOpaHHbIe METO/IbI pa3ieTeHUs KUAKOCTHBIX cucTeM. CylIHOCTh mpoiiecca
AIEKTPOIUATH3A.

19. IlepememuBanue. CriocoObI mepeMeMBaHus. THITBI MEIIAJIOK.

20. PacueT MOIIHOCTH TIEpEMEIIHMBAHHUS.

21. TlceBmooxrkenue. CymHocTh mporecca. Yuco ncepnooxmxenus. [lonstue
KPUTHYECKON CKOPOCTH.

22. IlpeccoBanue. Haznauenue. CyliHOCTh U BUJIBI IPECCOBAHMUS.

23. Kitaccudukarus TeriooOMeHHbIX mpolieccoB. uddepennnanbHoe ypaBHeHHE
TEIUIONPOBOIHOCTH (3aK0H Dyphe). OCHOBHOM 3aKOH TEIUIOOTAAYH (3aKOH
Hrrotona). TemnepatypHoe mosie ¥ TeMIepaTypHbIi TpajleHT.

24. OcHOBHOI 3aK0H Terutonepenayu. OnpeaeneHre TeIIOBbIX Harpy30K.

25. JIBrKyiasi cuia TeII00OMEHHBIX IIPOIIECCOB.

26. Termonepenaya yepe3 OJHOCIOWHYIO K MHOTOCTIONMHYIO TIJIOCKYIO CTCHKY.
Koadpunment Ternonepenayn.

27. TernoBoe nomo6ue. Pacuer kod(phUIIMEHTOR TEMI00TIAYH.

28. KoaddunueHt terionepeaadu, onpeaeacHue 1 Gu3nuecKuii CMBICIT

29. HarpeBanue u oxnaxaenue. Pacxom octporo u “riryxoro” mapa Ha HarpeBaHHE
KHUIKOCTH. Pacxo1 BO/IbI Ha OXJIaXKI€HUE KUJIKOCTH.

30. Perenepanust TermnoTsel. PU3NYECKUM CMBICT KO3 GUIIMEHTA PeTeHepaIuu

31. Knaccudukanus TemiooOMEHHBIX anmapatoB. KOHCTPYKIIMHM W TOPUHIMI
JEUCTBUS TEIUIOOOMEHHBIX anmapaToB.

32. Knaccuduxarust MacCOOOMEHHBIX MPOIIECCOB

33. [lonsiTHE O ABMXKYIIEH CHUJIE MAaCCOOOMEHHBIX TTPOIIECCOB

34. 3akon maccootnauu A.H. Illykapesa

35. IonsTre o Tepmonuddys3un, koddgdurnuent TepmoaudPy3uu

37 Monekynsipuas nuddysus. [lepsriit 3akon Ouka

38. Maccomepenaya, MaccooTaada, MaccompoBOJHOCTb. (OCHOBHOE ypaBHEHUE
Maccorepeiayn

39. O6mme mpru3HAKKT MACCOOOMEHHBIX TTPOIIECCOB

40. ITactepuszanus. Haznadenne u cymnocTs nponecca. Kpurepuii [Tacrepa.
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41. Crepunuzauusi. Hasnauenue u  cymHocTh  mporecca.  Koaddumment
CTEPWIM3YIOLIETO ACHUCTBUS

7. YueOHO-MeTOAUYeCKOe U MHPOPMALIMOHHOE o0ecnieuyeHne TUCIUTNINHBI
7.1 OcHoBHas auTEpaTypa

1. Ilpoueccel W amnmapaThl NUIIEBON TexHoJOruu: ydeOHoe mocodue / C. A.
bpenuxun, A. C. bpenuxun, B. I'. XKykos, 0. B. Kocmonempsanckuii. — CaHKT-
[lerepOypr: Jlans, 2021. — 544 c¢. — ISBN 978-5-8114-1635-6. — Texkcr:
ANEKTpOHHBIN //  JlaHb:  21mekTpoHHO-OuOMMoTeuHass  cuctema. —  URL:
https://e.lanbook.com/book/168675 (nara oOpamenus: 27.05.2022).

2. nayctpuanbHble TEXHOJOTUUYECKUE KOMIUIEKCHI MPOJYKTOB MUTAHUS: YIYCOHUK /
C. T. Anrunos, C. A. bpenuxun, B. 0. Oscaunukon, B. A. Ilandunos; mox
penakmueit B. A. Tlanpunora. — Cankr-IletepOypr: Jlans, 2020. — 440 c. — ISBN

978-5-8114-4201-0.— TexcT: »neKTpoHHBIN// JlaHb: 3IEKTPOHHO-OMOIMOTEUHAS
cuctrema. — URL: https://e.lanbook.com/book/131008 (mara oOpaieHus:
27.05.2022).

7.2. lonoJTHUTEIbHAS JIUTEPATypPa

1. AntunoB, C. T. IIpoekTupoBaHME TEXHOJOTUH U TEXHUKHU
OyIyIIero MUIEBBIX MPOu3BOACTB: yueOHuk mis By3oB / C. T. Anrtumnos, B. A.
[Tandunos, C. B. Illaxos; Ilog pemakuueit akagemuka Poccuiickoil akajieMuu Hayk
B. A. Tlandpunosa. — Cankr-IletepOypr: Jlanp, 2022. — 480 ¢. — ISBN 978-5-
8114-9362-3. — Tekct: sneKkTpoHHbIN // JIaHb: 37eKTpOHHO-OMOIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/233243 (mata oOpamienus: 27.05.2022). —
Pexxum foctyna: ajis aBTOpHU3. MOJIb30BATENEH.

2. Pa3BuTHe MHXXEHEpUM TEXHUKHU MHIIEBBIX TEXHOJIOTHI: Y4eOHHK /
C. T. Autunos, A. B. Xypasnes, B. A. [Tanduos, C. B. IllaxoB; nox pegakuueii B.
A. Ilandunoa. — Cankr-IleTepOypr: Jlans, 2022. — 448 c. — ISBN 978-5-8114-
3906-5.— TekcT: smekTpoHHBIN// JlaHb: 3ME€KTPOHHO-OMONMOTEUHAs] CHUCTeMa. —
URL: https://e.lanbook.com/book/206780 (nata obpamenus: 27.05.2022). — Pexum
J0CTyna: sl aBTOPU3. MOJIb30BATENECH.

3. KoHnctpyupoBanue 6mopeakTopoB OyAyIIETro MUMIEBBIX TEXHOIOTHI
(Hay4HO-TIpUKIIAHBIE acleKkThl): yueOHuK nnst By3oB / C. T. Antumos, C. A.
bpenuxun, A. U. Kitounukos [u ap.]; [lox penakuueii B. A. ITandunosa. — Cankr-

[letepbypr: Jlamp, 2022. — 524 c¢. — ISBN 978-5-8114-9350-0. — TexkcT:
ANEeKTpOHHBIN//  JlaHb:  3leKTpoHHO-OuOnMoTeyHass  cuctema. —  URL:
https://e.lanbook.com/book/221213 (marta oOpamenms: 27.05.2022). — Pexum

A0CTyIIa: AJIA aBTOPHU3. MOJIb30BaTEIICH.

7.3 MeToauyeckue yKasaHusl, pPEKOMEHIAUUU U IPyrue MaTepuajibl K 3aHATUAM
1. BuprtyanbHbiii 1a00paTopHbIi NpakTUKyM 1o Kypcy «lIpoieccsl u
anmnapathl nuieBbix npousBoacTB»/[.B. Anekcees, U.W. bpunenko, H.U. Jlynun —
CIIo.: U3matensctBo Jlans, 2011, 144 c.

2. Buneopunember Ha CD s MyJabTUMEIMUHBIX MPOEKTOPOB,
MOKA3bIBAOIINE YCTPOUCTBO U MPUHIIMI PAOOThl OCHOBHBIX BUJIOB TE€XHOJOTHUUECKUX
anmapaToB

20



8. Ilepeuenb pecypcoB HH(OPMAIUOHHO-TEJIEKOMMYHUKALIMOHHOI ceTH

«HTEepHET?, HEOOXOAMMBIX /IVIS1 OCBOCHUS AU CIUILIUHBI

1. becniatHas snekTpoHHas Oubnuoreka «EanHoe okHO amoctyna EamHOe OKHO
JI0CTyIa K 00pa3oBaTelIbHBIM pecypcam» http://window.edu.ru/ (oTKpbITBIH J0CTY).
2. http://newgreenfild.ru/ - Ctatbu 1m0 TEXHOJOTHYECKHUM IPOIIECCAM U almaparam
nepepaboTKH MSICHOTO W MOJIOYHOTO CHIPBSI(OTKPBITBINA JOCTYII)..

3. Hayunas snexkrponHas 6ubauotexa e-library (OTKpBITBIA AOCTYM).

9.0nucaHue MaTePUATBLHO-TEXHUYECKOH 0a3bl, HEO0OX0IUMOM ISl
oCcylIecTBJIeHHs 00pa30BaTeIbHOI0 MPOLECCa M0 AUCHHUILIHHE

Tabnuma 8
Ceenenus 00 00ecne4eHHOCTH CIIeMAJTU3MPOBAHHBIMHU
ayAuTOpUAMH, KaOMHEeTaMU, JIa0OpPaTOPUSIMH
HaumeHoBaHue
CHeNHATbHBIX MIOMEeIeHHl 1
noMeneHui s Th CIENHUAJLHBIX IOMEIIeHUH ¥ MOMeleHHH 115
CaMOCTOSITEIbHOM PadoTHI [CAMOCTOATEIbHOI PadoThI
(Ne yueOHOIrO KOpIyCa,
Ne aynuropun)
1 2
1 xopniyc aynutopust Ne 102 |(CteHabl c pabounmu OopraHamu TEXHOJIOTHYECKOTO
YueOnas 000pyI0OBaHUSI3MT., TUTAKATHI TEXHOJIOTHYECKOTO O000PYyTOBaHUS
MEeXAUCLIUTIITHHAPHAS 31IT., MPOEKIHOHHBIM 3KpaH C 3JIEKTPONPHUBOIOM, TEIEBU30D)
imaboparopust Mo 1en49PFT4100\60, HoyTOyk uaB. Ne 210138000003695, mocka
MapkepHas ¢ amomuaueBoi pamoi 180x120 cm, TSA-1218 unB. No
210138000003695
1 xopniyc aynutopust Ne 221 [Tepedennb 1abOPATOPHBIX YCTAHOBOK:
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Yuebnas taboparopust
dIpoueccsl u anmnaparsl
MUIIEBBIX TPOU3BOJICTB

-mabopaTopHasi yCTaHOBKA JUTSl HCTIBITAHHSI KOHCTPYKITUI
TerI000MEeHHUKOB UHB. No591242;
-mabopaTopHasi yCTaHOBKa 10 UCCIIEAOBAHUIO MpoIiecca
nepeMemnBanus UHB. Ne591239;
- mabopaTtopHas yCTaHOBKA JUIS ONPEICIICHUS THAPABIHYECKOTO
conpoTuiieHus: UHB. Ne591247;

nabopaTopHasi yCTaHOBKA MCCIIEIOBAHUS PACCTOMKHU W BBHITICUKU
xje0a nHB. Ne591250;

nabopaTopHasi yCTaHOBKA ISl UCIIBITAHHS TETNIOOOMEHa
u3mydeHruem uHB. Ne 591246;

nabopaTopHasi yCTaHOBKA VISl UCIIBITAHHS TETNIOOOMEHa
KoHBekIuel nHB. No 591246;
-1abopaTtopHasi yCTaHOBKA /ISl OTIPEIeNICHUS TeTIONIPOBOIHOCTH
nHB.Ne591243;

nabopaTopHasi yCTaHOBKA JIJIsl OTIPEICTICHUST XapaKTEPUCTHK
HacocoB HHB. Ne 591249;

nabopaTopHasi yCTaHOBKA MCCIIEIOBAaHUS (Pa30BBIX MEPEXO0B
ra3oB UHB. Ne591251;

nabopaTopHasi yCTAaHOBKA 110 OTIPEICTICHUIO JIOTHOCTH CHIMTYYHX
MarepuanoB uHB. Ne 591237

nabopaTtopHas ycTaHOBKa Mo pektuduxanyu unaB. Ne 591240; --
imabopaTtopHas yCTaHOBKA TI0 OMPEACIICHUIO CTIOCOO0B CYIIIKH WHB.
No 591241.
HoytOyku my1st paboThI ¢ YKa3aHHBIMH JIA0OPATOPHBIMH
yCTaHOBKaMH:
uHB. Ne 210138000002176, nns. Ne210138000002178, UHB.
Ne 210138000002181,uuB. Ne 210138000002182,uHB. Ne
210138000002184, uu.Ne 210138000002185,unB. N
410134000002962.
Jlpyroe oGopynoBaHue:
-MoHHUTOpP Lenovo uHB. Ne 554211, koMIuieKT 000pyI0BaHUs IS
Moiepuu3zanu uHB.Ne 410134000002958, nexa unB. Ne
410134000002957, 6ecnpoBoanas miata JIC-1
nHB.Ne410138000001002, 6ecipoBoanas tiara JIC-4 uns. Ne
600481, mpoektop uHB. Ne 591891/1, skpan Targa naB.Ne 591688,
npoektop uHB. Ne 591691/1, cucremHblIil 010K UHB.
Ne591680, moruTop uHB. Ne 597407, nocka Oenasi MeTaJITHIeCKast
180x120 unB. Ne 591672/1, kperieHue Ui MpoeKTopa UHB. Ne
591684, -------=-mmmmmmm e OecrpoBOHAS KOMITBIOTEpHAS
CUCTeMa U3MEPEHHUS U BU3yalU3allui + MOJ1yJb OOHOBJICHUS
nporpamMmmHoro obecrieuenus uHB. Ne410134000002959;
OecrpoBOIHASI CUCTEMA U3MEPEHUS U BU3YyaIH3aIl[uu
uHB.Ne410134000002961;
mmyTaruu uHB. Ne 591699/3, Bogonarpesarens Thermex H10-0
uHB. Ne 631775.

[THb nmenu XKeneznora

UuTanbHbIi 321
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10. MeToan4yeckue peKOMEHAAIUM CTY/IEHTAM 110 OCBOCHHUIO JMCUMILINHBI

Jns  ocBoenust nucuuiiuHbel «lIpomeccel © - anmapatbl  OMOTEXHOJOTHH
CTyJ€HTaM Heo0XoAuMa CHCTeMaTHYecKash CaMOCTOSITeNbHAass paboTa ¢ y4eOHOU
JUTEpAaTypoOr, KOHCIEKTamMu JIeKuuii, HHTepHeT-pecypcamMu U KOHCYJIbTallUU
npenoaaBatens. s yCnemHoro BeIMOJHEHUS NTPAKTUYECKUX 3aHATHH, BXOIAIINX B
MIPAKTUKYM, CTYIEHT JOJKEH CAMOCTOATENIBHO TOTOBUTBHCSA K Ka)XIAOMY 3aHATHIO, a
TaK)K€ CTPOrO BBIMOJIHATH MPaBUJIa TEXHUKU 0€30MacHOCTH padOThl B JabopaTopuu
Kadeapsl.

[lonroToBka K 1a0OpaTOpHOMY U TMPAKTHUYECKOMY 3aHSATHIO BKIIOYAET B ceOs
IOJIHOE W JETAIBHOE O3HAKOMIJIEHHE C TEOPETHYECKMM MAaTEPHAIIOM [0 U3y4aeMOu
teme. TeopeTuueckuil Mmarepuan clieqyeT H3ydaTb IO YYEOHUKY U ydyeOHOMY
nocobuto (BuprtyanbHbiii sabopaTopHblii TpakTUKyM 1o kypey «lIpoueccol u
anmnapartsl nuiIeBbix npousBoacTey/I.B. Anekcees, .. bpunenko, H.W. Jlynun
— CI10.: U3natensctBo Jlansb, 2011, 144 c.), METOOUYECKUM YKa3aHUSM U KOHCIIEKTY
JICKIIUH.

CryneHT 10KEeH UMETh TETPAlb, B KOTOPOM MPU CaMOCTOSATEIbHON MOJATOTOBKE K
3aHATHSIM ~ CcOCTaBisieT Kpatkuit koHcmekt (1 - 1,5 c¢.) mnpopaGoTaHHOTro
TEOPETUYECKOTO MaTepuaa, YePTUT CXEMbI, TaOJIUIbI U TPOBOAUT MPEIBAPUTEIHHBIC
pacueTsl. Bo BpeMs 3aHATHII BCE 3alHMCH CJIEAYET BECTHU TOJIBKO B TETPAAU U TOJIBKO
PYUKOH.

KauecTBO  BBIMOJHEHHS  KaXKAOIO  3aHATHUS  OLIEHWBAaeT M (PUKCUpPYET
[IPENIO1aBATEND.

Ha mnepBom 3aHATHM BCE CTYIEHTBl 3HAKOMATCA C IPaBUIIAMU TEXHUKHU
0€30MacHOCTH M TOXAapHOM 0€30MacHOCTH M O00s3aHbI CTPOTO BBHINOJHATH UX IHpPU
HaX0KJI€HUH B JaOOpaTopuu Kadeapsl.

[Iponyck 3aHsATHi 0€3 yBWKHUTEIBHOW TPUYMHBI HE  JIOMyCKaeTCs.
3a10/1KEHHOCTH (IIPOIYILEHHBIE 3aHATHSI, HEBBIIIOJHEHHbBIE 3aJJaHUs) JTOJKHBI OBITh
JIMKBUIUPOBAHBI.

Buabi u gopmbl 0TPAOOTKM NPONMYIIEHHBIX 3aHATHI

CryneHt, mnpomycTUBIIMKA 3aHATHS 00s3aH ux orpadorath. OtpaboTka
IIPAKTUYECKUX 3aHATUN OCYIECTBIISIETCS B IIPUCYTCTBUU IIPENIOAABATEIIS.

CryneHT, He TIOCEIIaBIINN WIIM TPOITYCTHUBIINI OOJIBIIIOE YHUCIIO JICKIMH, IS
JOIyCKa K 3a4éTy [OJDKEH IPEJOCTaBUTh PYKOIMCHBIM KOHCIIEKT JIEKLIUWA WIN
Hamucarb pedepar Mo NpoIyIIeHHbIM TEMaM.

CryneHT mnosiydaeT JOMYCK K 3a4€Ty, €CJIM BBINOJIHEHbl W CHIaHbl BCE
7a00paTOpPHBIE U MPAKTHYECKHUE 3aHATHUS.

MeTtoanyeckue peKOMEHIALMHU MPENnoJaBaTe/J M 110 OPraHU3auMHu 00y4YeHUH 110
AUCUUILINHE

Crnenmduka TUCIUTUTHHBI SBISETCS HEpa3pbhIBHAS CBS3h TECOPHH C MPAKTUKOM.
TeopeTnueckne  3HaHHS, KOTOPbIE  CTYAEHTHl  MOJYYalOT HA  JIEKIMAX,
MOATBEPKIAIOTCS W YCBAaMBAKOTCA HA MNPAKTUYECKUX 3aHATHAX. [ng ycmemrHoro
YCBOGHHUSI MaTepuajia HeoOX0IUMMbl 3HaHUS (PU3UKH B 00BEME IIKOJIBbHOU MPOrpPaMMBbl
YU DJIEMEHTapHOM MaTeMaTUKHW. J[JId MOBBINIEHUS YPOBHS 3HAHUM Yy CTYACHTOB,
HEO0OXO0JMMO UCKATh MyTH COBEPIICHCTBOBAHUS METOJIUKHU MIPENOIaBAHNUS
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- HUCHOJIb30BaHHE pa3zHOOOpa3HbIX (OpPM, METOAOB W MNPUEMOB AaKTUBU3ALUU
MMO3HABATEILHOM JESTENIBHOCTH yYaluluxcs (B T.4. AKTUBHBIX U UHTEPAKTUBHBIX);
-UCTIOB30BAHUE HArJSIHOTO MaTepuala, TaOJMIl, PUCYHKOB, CXEM, AEMOHCTpalus
OIBITOB;

-KOMITbIOTEpU3aLUs 00yUEHUs;

-UCTIOJIb30BAaHUE PA3UMYHBIX (OPM OpraHu3alyd  CaMOCTOSTEIbHOM  paboThI
CTYZIEHTOB: UHAWBHlyaJbHas, IPYIIOBasi, KOJUIEKTUBHAS;

- CUCTEMAaTUYECKUI KOHTPOJIb Pa3IUYHbIX BUIOB B Mpolecce 00y4eHHUs .

Bunpl TeKyero KOHTpOJIA: KOHTPOJBHBIA OINPOC, TECTUPOBAHUE IPHU BBINOJIHEHUU
BUPTYaJbHBIX 3aJaHUN.

Bubl ITOroBOro KOHTPOJIS O TUCHMUIUIMHE: 3a4ET

[Iporpammy paspaboTan:
bpenuxun C.A., 1.1.H. npod.
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PELHEH3UA
Ha pado4yo NporpaMMy AUCUHMILIMHBI
«IIpouecchl 1 annapaTbl OHOTEXHOJIOT MU
OIIOII BO mno wampaBinenutro noarotoBkd 19.03.01-buotexHomnorus,
HalpaBJICHHOCTEH: BUOTEXHONOrUsS U MOJIEKYJsipHasi OMOTEXHONOTHS, (KBaTH(UKamus
BBIITyCKHUKA — OaKajnasp).

Konormmueim  Hukomaem AnekcanapoBuueM, 3aBeAyloluM Kadenpoi (u3nku
OI'bOY BO «Poccuiicknii rocy1apCcTBeHHbIM arpapHblii yHuBepcuter - MCXA nMeHnu
K.A. TumupsizeBa», K.p-M.H. (Jajee 1Mo TEKCTy PELEH3EHT), MPOBEIeHA peleH3ust padouei
nporpamMMbl aucuuiuinHel «lIporeccsl u anmapatsl O6uotexnonorum» OIIOII BO mno

HanpasneHnio 19.03.01 — buoTtexHomorus, HampaBJICHHOCTEH: DHOTEXHONIOTUA W
MOJICKYJISIpHasi OuWOTexHoJiorus, (OakamaBpuar) paspaboranHoii B OPI'BOY BO
«Poccuiicknii rocynapcTBeHHbIM arpapHbiii  yHuBepcuter — MCXA wumenn KA.

TumupsizeBa», Ha kadeape IIpomecchl u ammapatsl OMOTeXHOJOTUM (pa3paboOTUUK —
bpenuxun C.A.., npodeccop, 1.T.H.).

PaccMoTpeB mpencTaBiieHHbIE Ha PEIEH3UI0 MaTepuaibl, PELUEH3EHT MpUIIeN K
CJIETyIOIIMM BBIBOJAM:
1. TlpenpsiBiaennas paboyas mnporpamma aucuuiuinHbl —«[Ipomeccbl u  anmmapartsbl
onoTexHonorum» (naigee mo Tekcty lIporpamma) coorBercTBYeT TpeboBanusiMm PI'OC 1o
HarpasyieHnto 19.03.01 — buorexnonorus. [IporpaMma_conepKUT BCe OCHOBHBIE PAa3/ebl,
COOTBETCTBYET TPEOOBAHUSIM K HOPMAaTUBHO-METOJUYECKUM JIOKYMEHTaM.
2. IlpencraBnennas B IlporpamMme axkTyalbHOCTh Y4e€OHOW AMCHMIUIMHBI B paMKax

peammzarun - OIIOII BO__He mNOANSKHUT COMHEHUIO — JUCIHHUIUIMHA OTHOCHUTCA K
o0s13aTenbHOM yacTu yuebHoro nukia — b1.0.
3. IlpencraBnennpiM HampaBieHueM 19.03.01 — bBuoTexHOJOTHS B COOTBETCTBHU C

[Iporpammoii 3a aucuuruHoi «IIpomecchl U anmapaTbl OMOTEXHOJIOTMH» 3aKpETieHo 7
komneteHmil. Jucuumnnna «IIpouecchl U anmapaTsl OMOTEXHOIOTUN» U TPEJICTABICHHAS
[Iporpamma_criocoOHa pearn3oBaTh UX B 00BSBICHHBIX TPEOOBAHUSAX.

4. PesynbraThl 00y4eHHs, mnpejcTaBieHHble B [IporpamMme B KaTeropusx 3HaTh, YMETb,
BJIa/IETh_COOTBETCTBYIOT CTIEIM(PHUKE U COJAEPKAHUIO TUCUUILIMHBL U

JEMOHCTPUPYIOT BO3MOXHOCTD MOTYUYEHUS 3asBJICHHBIX PE3YJIbTATOB.

5. O6mas Tpynoémkocth aucuuminabl «[lpomeccsl W ammapatbl OUOTEXHOIOTHH»
coctaBysieT 3 3au€tHble eaquHUITBI (108 yaca).

6. Mudopmainus o B3aMMOCBSI3U M3YYAaEMBIX JUCIUIUIMH W BOINPOCAM HUCKIIOYCHUS
TyONUpOBaHUS B COJACPYKAHUU JUCITUILUIMH COOTBETCTBYET ACHCTBUTENHLHOCTH. JuCIUTIINHA
«IIpomecchl W ammaparbl OHOTEXHOJOTHMH» B3aUMOCBS3aHa C JAPYTUMHU JUCIHUILIMHAMU
OIIOII BO wu VYwuebGnoro mnana mo Hampaieruto 19.03.01 — buorexnonorus, u
BO3MOXXHOCTh JIyONUPOBAaHMSI B COJIEP)KaHUU OTCYTCTBYeT. [IOCKOJNIBKY AMCHIMILTUHA HE
MpeaycMaTpUBaeT HAWYKE CIECIHATbHBIX TPEOOBAHWN K BXOJHBIM 3HAHUSAM, YMEHUSM U
KOMITETEHIUSIM CTYJIEHTA, XOTSI MOXKET SIBIISATHCS MPEANISCTBYIOIICH Ui CIIelUaIbHBIX, B
TOM uHcle Tpo(ecCHOHANBHBIX JUCIUIUIMH, WCIOJB3YIONIMX 3HaHWS B 00JacTu
OMOTEXHOJIOTUH B TPO(heCcCHOHANIBHOMN JESITENIbHOCTH OaKaliaBpa Mo TAaHHOMY HAIPaBJICHHUIO
MOJITOTOBKH.

7. IlpencraBnennass IlporpamMmma mpenmosiaraeT  HCIOJB30BAaHUE  COBPEMEHHBIX
00pa30BaTENbHBIX TEXHOJOTUH, WCIONb3yeMble TPU peaTu3alliid Pa3IUYHBIX BHUJIOB
yaeObHoi paboTel. PopMbl 00pa30BaTENbHBIX TEXHOJOTUH_ COOTBETCTBYIOT CIEIU(pUKE
JVCTIUTUTAHBI.

8. Bwumpl, comepkaHue W TPYIJOEMKOCTH CaMOCTOSTENHHON pabOThl  CTYICHTOB,
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npenacraBieHHble B [I[porpamme, COOTBETCTBYIOT TpeOOBaHUAM K ITOATOTOBKE BBIITYCKHHUKOB,
copepxamumcs Bo ®I'OC BO nanpasnenus 19.03.01 — buorexHomorusi.
9. IlpencraBnennsie u onucanubie B [Iporpamme GhopMer TeKymiei OIeHKH 3HAHUHN (OTpocC,
Kak B (Qopme 00CyXIeHHUs OTAEJbHBIX BOIPOCOB HAa AayJUTOPHBIX 3aJaHUAX, 3alIUTa
BBITIOJTHEHHBIX JIAOOPAaTOPHBIX PpabOT),_ COOTBETCTBYIOT CHEUU(PUKE AUCIUIUIMHBI U
TpeOOBaHUSM K BBIITYCKHUKaM.

dopmMa MPOMENKYTOYHOTO KOHTPOJS 3HAHUM CTYIEHTOB, NpPeILyCMOTpPEHHas
[Iporpammoii, ocymectsisiercs B (popme 3auéra, YTO_COOTBETCTBYET CTATyCy AUCIUILIAHBI,
KaK JTUCIUTLINHBI 0a30B0i# yacTh yueOHoro nmukina — b1.0.29 ®I'0OC
19.03.01 — buoTtexHomorusl.
10. ®opMbl O1leHKM 3HAHUH, MpeacTaBiieHHble B [IporpamMmMe, COOTBETCTBYIOT crielU(uke
JUCIUTITUHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.
11. VYuyeOHO-meTOoAMUYEeCcKOE oOOecleueHre AUCIUIUIMHBI MPEJICTABICHO: OCHOBHOM
nutepatypoit — 1 (6a30BbIl YUEOHHK), AOMIOTHUTEIBLHON JUTEPATYpPOl — 2 HAUMEHOBAHUS,
METOIMYECKUMH YKa3aHUSIMU - 2 HUCTOYHHMKA, HUHTEPHET-pecypchl — 4 HCTOYHUKA U
cootBercTBYeT TpeboBanusM OI'OC nanpasnenus 19.03.01 — buorexHomnorus.
12. MarepuanbHO-TeXHUYECKOE OOECMeUeHrne AUCIUIUIMHBI COOTBETCTBYET crernuduke
mucuuminibl «[Ipotecchl U anmapaTsl OMOTEXHOJOTUNY» U 00eCleyMBaET MCIOJIb30BAHUE
COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YUCJIE HHTEPAKTUBHBIX METO0B OOyUYECHHUS.
13. Meronuyeckue peKOMEHJAMK CTYJIEHTaM M METOJWYECKHE pPEeKOMEHIaInu
npernojaBaTeIsiM MO OpraHu3aluy OOydYeHHUs IO AUCLUUIUIMHE JAal0T MPEACTaBICHUE O
cnenuduke ooydenus no gucuuruinae «lIpomneccel u anmaparbl OMOTEXHOTOTHI.

OBLIMUE BbIBO/JbI
Ha ocHoBaHuU npoBeNeHHON PELIEH3UH MOXKHO ClIeiaTh 3aKII0UYEHHE, YTO XapakTep,
CTPYKTypa M cojiepkaHue pabodeil mporpaMmbl JucHUIUivHbl «lIporecchl U anmapaTsl

omorexnonorum» OIIOII BO mo wampaiaenuto 19.03.01 — buorexHosmorus,
HaIpaBJIeHHOCTEH: BUOTEXHOJIOTHS U MOJIEKYJIsipHas OMOTeXHOJI0THs, bruoTexHomorus
MUKPOOPTaHU3MOB  (kBanuuKaiusi BBITYCKHHKa — 0OakamaBp), pa3zpaboTaHHas

bpenuxuneim  C.A., mpodeccopom, a.T.H. cooTrBercTByeT TpeboBanusm DPI'OC BO,
COBPEMEHHBIM TPEeOOBAaHUSIM SKOHOMHUKHU, PBIHKA TPyJa M MO3BOJIUT MpU €€ peanus3aliu
YCHEIIHO 00ecneYnTh POPMUPOBAHUE 3asIBJICHHBIX KOMITETCHIIUH.

Penensenr:

Konommun H.A., 3aBeayrommii kadeapoit hpuzuku
OI'BOY BO «Pocculickuii TocyaapCTBEHHBIN arpapHbIii
yHuBepcutet - MCXA umenu K.A. Tumupszesar,

K.(-M.H., JI01I.

“ ” 2023 .
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