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AHHOTAIUA
padoueil nporpaMMbl y4eOHOM IMCHUIIIMHBI
b1.B.29 «Ilpouecchl 1 annaparsbl 0HOTEXHOJIOT KD
JJIS1 OATOTOBKH 0akanaBpa

o HarpasieHuto 19.03.01 — buoTexHoorus, HanpaBJIEeHHOCTH: BHOTEXHONIOT U

Henab ocBOeHMs AMCHMIIMHBI: 3aKIIOYAIOTCS B MPUOOPETEHUH U YCBOCHHUH
CTyJ€HTaMW 3HaHUH O Tpoleccax OWMOTEXHOJOTMUM W ammapaToB Uil UX
OCYLIECTBIICHUSI C YYETOM TEXHHYECKHMX M DKOJOTMYECKMX AaCHEKTOB, a TaKXKE B
MIPAKTUYECKON MOATOTOBKE MX K PELICHHIO, KaK KOHKPETHBIX IMPOU3BOJCTBEHHBIX
3a/1a4, TaK U MEPCIEKTUBHBIX BOIPOCOB, CBA3aHHBIX C PAllMOHATIU3AMEN TTPOLECCOB
Y COBEPIIEHCTBOBAHUEM TEXHOJIOTMYECKUX alIapaToB.

MecTo aucuuniannsl B yueOnom miaane: [uxn b1.B.29, BapuatuBnas yacthb
y4eOHOro IUIaHa, TUCUUILIMHA OCBAUBAETCS B 5 cCeMeCTpe.

TpeOoBanusi K pe3yJabTarTaM OCBOCHUSI JAMCUMIUIMHBI: B pE3yJIbTaTe
OCBOCHUS JUCHUIUIMHBI opMmupyrotcs cieayromue kommnerennun OIIK-4.1; OIIK-
4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1

Kpatkoe conepxxanme aucuumauubi: OOmMe cBeleHUS W TOHIATHS O
mpoleccax M anmapatax — OuMoTexHojoruu. JIBmkymas cuia  Ipoiiecca.
MopaenupoBaHue MPOLECCOB U alNaparoB. [ HMApOMEXaHWYECKHE TMPOLECCHl U
anmaparbl: MPoIEeCcChl OCaXACHUs, GUIBTPOBAHUA, MIEpEeMEIIMBaHNs. MexaHuyeckue
IPOIECChl W amnmaparbl: MPOIECChl M3MENbYEHHs OMOMATepUaoB, IPECCOBAHMS.
TemoBbie poriecchl U anmnaparbl. OCHOBBI Teopuu Teruionepeaaun. Kinaccudukamms
TEIUI00OMEHHBIX mpolieccoB. IIpomecchl HarpeBanuss u oxjaxnaenus. [Iporecc
BeinmapuBaHus. KonpeHcatopsl W KoHAeHcamus. MaccooOMeHHbIe MPOLECChl U
anmaparhl. OcHOBBI TEOPHUH Maccolepe1ayn. ITpouecc CYILKH.
Mukpobuosioruyeckue mnporecchl W anmapartbl. OOmue CBeAeHUS U TOHATUSA O
MuKpoOuonorudeckux mnpoieccax. [Ipomecc pepmentanuu. [Iporeccsl nHaAKTHBAIUK
MUKPOOPTaHU3MOB.

OO0masi Tpya10eMKOCTh JUCUMILUIMHBI COCTaBisieT 3 3adeTHbIe eauHuIbl (108
94acoB).

HUTOroBbId KOHTPOJIb MO AMCUMIVIMHE: 3a4ET.

1. lleqb ocBOEHUS TUCUMIIJIMHBI
Ilenb OCBOCHHWS AUCIHUILIMHBI 3aKIFOYAIOTCS B MPUOOPETCHUH W YCBOCHUH
CTyICHTAMH 3HAaHUM O TIpoIleccax OHMOTEXHOJOTHH M allapaToB A HUX
OCYIIIECTBJICHUSI C YYETOM TEXHHUYECKHX M DKOJOTHUYECKUX AacIleKTOB, a TaKXKe B
MPAKTUUYECKON TOJATOTOBKE HX K PEIICHUI0, KaK KOHKPETHBIX MPOU3BOJICTBEHHBIX
3a7a4, TaK U MEPCIEKTUBHBIX BOMPOCOB, CBSI3aHHBIX C pallMOHAIU3AIMEeH MPOIIECCOB
Y COBEPIIIEHCTBOBAHUEM TE€XHOJOTMYECKUX anmnapaToB.

2. MecTO TMCUMIUIMHBI B Y4eOHOM Mporecce
HMucnunnuna «lIlpormeccl W ammapatbl  OMOTEXHOJOTHM»  OTHOCHUTCS K
npodeccuonanbHoMy ukiay aucuuiiud (b1), 6azoBoi (oOuenpodeccuoHanbHON)
YacTHu.



[IpenmecTByromuMu  KypcaMd, Ha KOTOPBIX HEMOCPEJACTBEHHO Oa3upyercs
TUCITUIUTMHA, JOJDKHBI SIBISITBCS MaTeMaThka, (u3uKa, XuMHS, HHPOpMATHKA,
WHXXeHepHas rpaduka.

OCOOCHHOCTBIO JHWCIHIUIMHBI SBISETCS TOATOTOBKAa OaKamaBpOB K PEIICHUIO
TaKUX MPOo(eCCHOHATBHBIX 3a/1a4 KaK 3HAHUE OCHOBHBIX IMPOIIECCOB, MPOTEKAIOIINX B
COBPEMECHHBIX aIlliapaTax, METOJIOB UX pacyera, MyTel palMOHAIU3aINHA MTPOILIECCOB,
BBIOOpa ONTHUMABHBIX KOHCTPYKIIMK amnmapaTtoB B KOHKPETHBIX MPOW3BOJCTBAX, a
TaK)Ke HABBIKH UCIIOTb30BAaHUS PE3YIHbTATOB HAYYHBIX JOCTHIKECHUH.

Pabouas mporpamma mucturinabl «[Ipomeccsl U anmaparbl OMOTEXHOIOTHI
JUIST  WHBAIMIOB W JIMIl C OTPAaHWYEHHBIMH  BO3MOXXHOCTSMH  370POBBS
pa3pabaTeiBaeTCs HMHIUBUAYATBHO C YY4ETOM OCOOCHHOCTEH TMCHXO(PH3UIECKOTO
pa3BHUTHS, WHIUBUIYAIbHBIX BO3MOXXHOCTEH W COCTOSHUS 3J0POBBS TaKUX
00y4Jaromuxcs.

3. KomnereHuuu odyuyawierocsi, popMmupyembie B pe3yjibTaTe
OCBOEHMS U CIIUIJINHBI
N3ydenne naHHOW yduyeOHOW MUCIUIUIMHBI HAMpaBieHO Ha (OPMHUPOBAHUE Yy
obyyaromuxcs npodeccuonanbHbIX (1K) KommeTeHuii npeacTaBieHHbIX B Ta0mnel.



TpeOoBaHus K pe3yJbTaTaM OCBOCHHUS YUeOHOM AMCHUTIHHBI

Tabnura 1

No Koxn Conepxanue G B pesynbrare n3ydeHus: yaeOHOH TUCIUILUIMHBI 00yHYaIomurecs JOJKHBL:
- | xomIer KOMIIETCHITUH (HITH €6 o
/1 KOMIIETEHIIUUN 3HATh YMETh BJIQJICTh
EHIUU YaCTH)
OIlK-4.1 KaK JE€MOHCTPHUPOBATH | IEMOHCTPUPOBATh 3HAHHUS | IPUEMAMU, METOJAAMH
JleMoHCTpHpYyET 3HaHUsT B o0macTv|B OOJACTH WH)XEHEPHBIX | TOTO Kak
3HaHMUSI B OOJACTH | MH)KEHEPHBIX pacyeTroB, METOJOB U |JEMOHCTPUPOBATh 3HAHMSI
WMHXEHEPHBIX pacueTroB, METOJOB U |CPEICTB IPOEKTUPOBAHUS |B OO0JIACTH MHKEHEPHBIX
pacdyeToB, METOJOB | CPEICTB IPUBOJIOB CTAallMOHAPHBIX |pacyeTOB, METOJIOB U
u CPEICTB | IPOSKTHUPOBAHUS CEJIbCKOXO3SUCTBEHHBIX  |CPEACTB MPOEKTUPOBAHUS
MPOEKTUPOBAHUS TIPUBOJIOB MaIIuH MIPUBOJIOB CTAIMOHAPHBIX
MIPUBOJIOB CTaIlMOHAPHBIX CEJIbCKOXO03SHCTBEHHBIX
Crniocoben CTallMOHAPHBIX CEJIbCKOXO035HCTBEHHBI MaIuH
MIPOEKTUPOBATh CENbCKOXO35IMCTBEH |X MAlllNH
OTAENBHBIE  DJIEMEHTHI | HBIX MallluH
TEXHUYECKUX u
TEXHOJOTMYECKHUX OIIK-4.2 Kak MPOEKTUPOBATH | IPOEKTUPOBATH PELICHUE | IPUEMaMH, METOJIaMH1
cucreM,  TexHudeckux |[Ipoextupyer peuieHne KOHKPETHOM | KOHKPETHOU 3a/1a4¥ | IPOEKTUPOBAHHUS
OIK-4 00BEKTOB, peuieHue 3a/1a4u MIPOEKTA, | IPOEKTA, BbIOUpas | peleHue KOHKPETHOM
1 " | TeXHOIOTMYECKHX KOHKPETHOU 3ajauu | BBIOUpas ONTUMAJILHBIA CcHOco0 ee|3aauu MPOeKTa, BhIOUpas
' MIPOLIECCOB IPOEKTa, BbIOMpAs |ONTUMANBHBIN CIOCOO | pelieHusl, HUCXOJsd U3 |ONTUMAJbHBIA CIOCOO ee
OMOTEXHOJIOTMYECKOT0 | ONTUMAJIbHBIH €€ pelIeHus], UCXOs U3 | ICUCTBYIOIIMX NPABOBBIX |PELICHUS,  HCXOAd U3
MIPOM3BOJICTBA HA OCHOBE | CIIOCOO €€ pelIeHus, | AeHCTBYIOIINX HOPM M HMMEIOUIUXCS | ICHCTBYIOLUIMX IPAaBOBBIX
MpUMEHEHHUs]  0a30BBIX | UCXOS W3 |MPaBOBbIX HOPM U |pPECYpPCOB M OTPAHMYECHUM |[HOPM U HMEIOIIHUXCSA
WMH>KEHEPHBIX U | IEACTBYIOLIUX MMEIOIIMNXCS PECYPCOB pECypCOB U OTpaHUYEHUN
TEXHOJIOTUYECKUX NPaBOBbIX HOPM U |U OrPAHUYEHUN
3HaHUHN MMEIOIINXCS
pecypcoB u
OTpaHUYECHUN

OIlK-4.3 Bmageer
HaBBIKAMH PACYETOB
TUNOBBLIX  JE€Tajel,
COOPOYHBIX €IUHUIL
u MEXaHU3MOB
MaIluH

Kak paccUYMTHIBAThH
THUIIOBBIE JIETaH,
COOpPOUHBIX EIWHHUIl U
MEXaHU3MOB MallluH

pacCunThIBaTh  THUIIOBBIC
JAcTalin, C60p0‘-IHBIX
CANHUI W MCXaHHU3MOB

MalllMH

HaBBIKAMU pacyeToB
TUITOBBIX JieTajen,
COOpDOUHBIX  €IUHUI] H

MECXaHNU3MOB MallIMH




OIIK-5.1 Kax OCYULIECTBIIATH | OCYLIECTBIIATh PacyeT, IIpUEMaMHU, METOAAMU
OcyectisieT pacuer, mo100p, | moadop, OCYIIECTBJICHUS pacyer,
pacuer, o100p, | TEXHOJIOTUYECKHE TEXHOJIOTUYECKUE non6op,
TEXHOJIOTUYECKUE | KOMIIOHOBKH Y | KOMIIOHOBKH U TEXHOJIOTUIECKUE
KOMITOHOBKH U | pa3MelieHme pa3meneHue KOMIIOHOBKH U
pa3merneHue TEXHOJIOTUIECKOTO TEXHOJIOTUIECKOTO pasmereHue
TEXHOJIOTUYECKOTO | 000pyI0BaHUS 1151 | 000pyIOBaHUS JUISt TEXHOJIOTUIECKOTO
o0opynoBaHus AJisl | OMOTEXHOJOTUYECKOTO | OMOTEXHOIOIHUECKOTO 000pyI0BaHUS IS
OMOTEXHOJIOTMYECKO | IPOU3BOJICTBA IPOM3BOJICTBA OMOTEXHOJIOTHYECKOTO
T'0 TIPOU3BOJICTBA MIPOM3BOJICTBA
Crniocoben OIIK-5.2 Kak  KOHTpOJMpOBATh | KOHTPOJIUPOBATH pUeMaMH, MeTOoIaMHu
IKCIUTYaTHPOBATh KonTponupyer TEXHOJIOTUIECKHE TEXHOJIOTUIECKUE KOHTPOJIS
TEXHOJIOTHIECKOE TEXHOJIOTHYECKHE  |TapamMeTphl napamMeTphl TPOM3BOJICTBA | TEXHOJIOTUIECKHE
obopynoBaHue, napamMeTpsI MIPOU3BOJICTBA u|u AKCIUTyaTaIllH | TTapaMeTPhl POU3BOICTBA
BBITIOJTHATH MIPOU3BOJICTBA 1 | OKCTUTyaTaIiH 000pyIOBaHUsI HAa OCHOBE |H IKCTUTyaTaIHA
TEXHOJIOTHYECKHE 9KCIUTyaTallu o0opynoBaHus Ha|3HaHUM TpeOoBaHMN K |0OOpPYIOBaHMS Ha OCHOBE
OITK-5 | OTePaluH,  yNpaBIsTh 0o0OpyIOBaHUS  Ha|OCHOBE 3HAHUl |Ka4eCTBY  BBINOJHEHUS |3HAHUH  TpeOOBaHMM K
OMOTEXHOJIOTMYECKMMH | OCHOBE 3HaHUM | TpeOOBaHM K | OHOTEXHOJIOTUYECKUX Ka4eCTBY  BBIIOJHEHHUSA
poreccamy, TpeGoBaHUI K |KauecTBY BBINOJIHEHUS | OTIepaLuil OMOTEXHOJIOTHUECKHUX
KOHTPOJIUPOBATh Ka4yecTBY OMOTEXHOJOIMUECKUX ornepauui
KOJIMYECTBEHHbIE U | BBITIOJIHEHUS ornepauui
Ka4yeCTBEHHbIE OMOTEXHOJIOIMUECKU
IOKa3aTeu MoJydyaeMoH | X oneparuii
IPOAYKLIMU
OIIK-5.3 Kak BECTH U |BECTH U ONITUMM3UPOBATh |HAaBbIKAMM  BEJICHHUS WU
Brnaneer HaBbIKamMM | OITUMHU3UPOBATH OCHOBHBbIE ONTUMU3AIMHY  OCHOBHBIX
BEJICHUS 1| OCHOBHBIE TEXHOJIOTUYECKUE TEXHOJIOTUYECKUX
ONTUMU3ALNU TEXHOJIOTUYECKUE IPOLIECCHI, ONIPENICJIEHUs] | IPOLIECCOB, OIpeIeICHUS
OCHOBHBIX HPOIIECCHI, Ha/Ie)KHOCTH Ha/Ie)KHOCTH
TEXHOJIOTUYECKUX | OTpe/iesIeHUs IPOEKTUPYEMOTO IPOEKTUPYEMOTO
MPOILIECCOB, HaJKHOCTH 000pynoBaHUS 060pynoBaHUS
oTpeieeHus IPOEKTHPYEMOTO
Ha/IeKHOCTH o0opynoBaHus
MIPOEKTUPYEMOTO
000pyn0oBaHUS
OITK-6 | CriocoGen OITK-6.1 Kak  paspabarbiBath | pazpabaTbiBaTh METOJaMH Pa3pabOTKH




pa3pabaThIBaTh
COCTaBHBIE qacTu
TEXHUYECKOUN
JOKYMEHTAIUH,
CBSI3aHHOM c
npodeccnoHaIbHO I
JeSITEIILHOCTBIO, C
Y4€TOM  JECUCTBYIOIIHUX
CTaH/IapPTOB, HOPM |
TIPaBIIT

Crniocoben
pa3pabaThiBaTh
COCTaBHBIEC YaCTU
TEXHUYECKOM
JIOKYMEHTAIUH,
CBSI3aHHOM C
npodeccnoHaTbHOM
NEeSITETbHOCTBIO, C
y4eTOM
JNENCTBYIOLIUX
CTaHIapTOB, HOPM U
TIpaBUJII

COCTaBHbIE 4acTH
TEXHUYECKOUN
JIOKYMEHTAIUH,
CBSI3aHHOM c
npodeccuoHaIbHO M
JESITETbHOCTBIO, c
Y4E€TOM JCUCTBYIOIIUX
CTaHJApTOB, HOPM W
paBuI

COCTaBHBIC YaCTH
TEXHHUYECKOM
JIOKYMEHTAIUH,
CBSI3aHHOM C
npodeccrnoHaIbHO I

ACATCIIBHOCTBIO, C YUCTOM

JIEUCTBYIOLIUX
CTaH/apTOB, HOPM U
paBUII

COCTaBHBIX YacTel
TEXHUUECKOM
JIOKYMEHTAIUH,
CBSI3aHHOM C
npodecCuoHAIbHOM
JIeSATEIbHOCTBIO, C YYETOM
JIEHCTBYIOLIUX
CTaHJapTOB, HOPM U
paBUI




4. CTpyKTypa U coiepKaHue TUCUNIITHHbI

4.1 Pacnpenesienue TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT 1o

cemecTpam

O6m1as Tpy10€MKOCTh JUCIUILIUHBI cOcTaBisieT 4 3au.en. (144 yaca), ux
pacnpeneneHue o BuaaM padoT ceMecTpaM NpesiCTaBiIeHo B Tadaune 2.

Tabnura 2

PacnpenesieHne TPy10€MKOCTH IMCIUILNIMHBI 110 BUIaM padoT mo ceMecTpam

TpynoémkocTs
Bua yueoHoii B T.1. 10
qac. ceMecTpam
padoThI e 6
OO0mas Tpya10éMKOCTh TUCIHUILIMHBI TT0 YUeOHOMY TUIaHY 108 108
1. KonrakTHas padora: 78.25 78.25
AynuTopHasi padora 78,25 78,25
8 Mmom uucne:
nexyuu (J1) 26 26
npaxkmuueckue 3anamus (113) 56 56
KOHmMaxkmuasi paboma Ha npomesicymournom konmpone (KPA) 0.25 0.25
2. CamocrositenbHas padora (CPC) 29.75 29.75
CamocmosimenbHoe usyueHue pazoenos, Camonoo02onoeKa
(npopabomka u nosmMoperue IeKYUOHHO20 MAmepuaid u
mamepuana yueOHUKo8 u yueOnvlx nocoouii, N0020mosKa K 26 26
NaOOPAMOPHBIM U RPAKMUYECKUM 3AHAMUSIM, KOLIOKSUYMAM U
m.o.)
Pegepam (noocomoexa) 3,75 3,75
Bua npoMexyTo4HOro KOHTPOJIS: 3a4éT

4.2. Cogepxxanue TUCHUILTHHBI

Tabmuma 3
TemaTn4yeckuii 1aH y4eOHOM TUCHMILIAHbBI
HaumeHoBaHue pa3iesioB M TeM TUCHUIIUH AyauTopHast | Bueaymmurop
. Bcero| padora Hasi padoTa
(YKpyTIHEHO) CP
JI 113

Paznen 1. «OO0uue npuHIKIIBI aHATTN3A, 18 4 10 4
WCCIIeIOBAHUS U BBIPAKEHUS
3aKOHOMEPHOCTEN U MOJIETIUPOBAHUS
MIPOLIECCOB U alnapaToBy
Pazgen 2. «I'magpoMexannueckue mpoieccsl u 14 4 6 4
amnmapartb)
Pazgen 3. «Mexanuueckue npoieccsl u 18 4 10 4
anmaparb




HaumeHoBaHHe pa3/1esioB H TeM JUCIUATLINH Aymuroprast | Bueayaurop

(yKpymH&Ho) Bcero| pabora Has pa6ora CP
JI n3

Pazgen 4. «Temnoduzndeckre nporeccs u 18 4 10 4

arrmaparb»

Pazgen 5. «MaccooOMeHHBIE TTPOIIECCHI U 18 4 10 4

armaparb»

Paznen 6. «MUKpOOHOIOTHYECKUE TTPOLIECCHl B | 22 6 10 6

anmapaTb»

Peghepam (noocomosra) 3,75

Htoro mo gucuuIivae 108 26 56 29.75

Paznen 1. BBenenuwe. OO0mme NPpUHOUNBI AHAJNW3A, HCCIACIOBAHUSA U
BbIPA’KEHUS 3aKOHOMEPHOCTEH M MOJIeJIMPOBAHUS MPOIECCOB M aNNAPaToOB

Tema 1. OOmme cBeAeHUs U TOHIATHS O TIpolleccax U armaparax
OMOTEXHOJIOTUH
OO6mue mpeAcTaBiIeHUs O TpoIeccax W amnmaparax OuoTexHoJoruu. CUCTEMHBIN
NOAXOA K PACKPBITUIO TOHATHM TPOIECCOB U amnmapaToB Kak CpEJCTB
OCYIIECTBJICHUSI ~ TEXHOJOruueckux  omnepanuid. OCHOBHbIE  TIOHATHS U
onpenenenus. Knaccudukanus nzydaeMbIx MPOIECCOB M ammapatoB. bamaHcel
Maccbl M 3Heprum mnpoueccoB. CrarMka M KHHETHKa MpoueccoB. 3ydyenue
IPOLIECCOB HAa MHUKpPO- U MAaKpPOMOJIEKYJSIPHOM YpPOBHSX C HCIOJIb30BaHUEM
MOJIEKYJISIPHO - KUHETUYECKOTO M TEPMOAMHAMUYECKOrO MPUHIHUIIOB OMNHUCAHUS
UX 3aKOHOMEPHOCTE.

Tema 2. Jlpwxymas cuia npouecca. MoOAETUPOBAHUE MPOLECCOB H
anmaparos.
BolpaxeHue IBHXKYILIEH CHUJIBI MPOLECCOB M COMPOTUBICHUS HX MPOTEKAHUIO.
3ajmaun MOJEIMPOBAaHUS NPU HAYYHOM HccienoBaHuu mnpoueccoB. [lonsaTtue o
CUCTEMHOM aHallu3€ KakK METOJAE M3Y4YEHHUs MpoIeccoB. MaTeMaTnuueckoe
MOJIETUPOBAaHKME TMpoIleccoB. Vcmonp3oBaHMEe METOJOB TEOPUU TOAOOUS U
pa3sMepHOCTEH ISl peIIeHUs YpaBHCHHH MaremaTudeckux mojenen. Oomme
MPUHITUIBI YCTPONUCTBA MUIIEBHIX ammapaTtoB. OOIIKe MONOKEHUS WHKECHEPHOTO
pacueTa mpoIeCCOB U aliapaToB.
Pazgea 2. 'mapoMexaHnuyecKue Npouecchl U anmnaparol

Tema 1. IIpouiecchl OCAXIACHHUS.
Hasnauenne u ¢usmdeckas cymHOCTh ocaxjaeHus. OOpa3zoBaHuE U pPa3CIICHUE
¢da3 nucnepcHbix cucteM. Kiaccudukaruss HEOTHOPOIHBIX CUCTEM M CIIOCOOOB MX
paznenenus. [Ipoiueccrsl ocaxkieHuss U 001acTh UX MpUMEHEeHUs. [[Brkymias cuiia
mporecca ocaxkacHus. MHTeHCHpUKAIUI OCaXJICHHS. YCTPOWCTBO M OCHOBHBIC
MOJIOKCHHS pacueTa OCaIUTEIbHBIX IEHTPU(YT, ITUKIOHOB, CETTapaTOPOB.

Tema 2. Tlponiecc GpunbTpOBaHUS.
Hasnauenue u pusnueckas cynHocth puibTpoBanus. Kinaccudukanus cnoco6oB
U PEeKUMOB (DUIBTPOBAHMUS, YCTPOUCTBO (GUIBTPOB U (UIBTPYIOLMIUX LEHTPUPYT.
OcHoBbl Teopun (uibTpoBaHusi. OCHOBHBIE IMOJIOKEHHSI pacyeTa MpPOLECCOB
¢dunpTpoBanua. MemoOpansl. MemMOpaHHOE pa3zielieHUue JUCIIEPCHBIX CUCTEM.

Tema 3. IIpouecc nepeMenIMBaHusl.



Ha3znauenue u ¢usmyeckas CyniHOCTh MpoIlecca MepeMelnInBanus, 0COOCHHOCTH
MepeMeIIUBaHusl JKUAKUX, BSI3KOIUIACTUYHBIX M 3€PHUCTBIX OHOMAaTEepUAJIOB.
Knaccudpukanus cmnoco6oB mnepemMeniuBaHus. YCTPOWCTBO —amnmapaTtoB s
MepeMEeIINBaHusl JKUJKUX, BSI3KOIUIACTUYHBIX OuomMaTepuanoB. Buubl memrayiok.
Teoperuueckue OCHOBBI M MAaTEMaTUYECKOE MOJCIMPOBAHHUE MEPEMEIINBAHUS.
Pacxon sHeprum Ha mnepeMeliuBaHUE, MPOJOKUTENBHOCTh. [loHsATHE KadecTBa
nepeMennBaHusl.
Pasznen 3. Mexanu4eckue mNpouecchl M anmnaparbl
Tema 1. Ilpoueccel u3Menb4YeHHsI OMOMaTEPUAIOB.

Ha3znauenue u ¢uszmdeckas CylUHOCTh Mpollecca M3MENbUeHHs OMOMAaTepuasioB.
Onpenenenue U Kiaccuukanus MO CHOCO0aM MPUTIOKEHUS MEXaHUYECKOTO
BO3JICUCTBUA M 10 HaszHaueHUto. OOnacte npumeHeHus. Pabora nepopmanuu u
paspymieHus. CrnocoObl HM3METbUYEHUs, MX HCIOJIL30BAHHE B 3aBUCHMOCTU OT
MEXaHUYECKUX CBOWCTB MATEpUAIOB W IUIOTHOCTH M3MEJIBUYCHHUS.  3aTpaThl
SHEPIruM TpU U3MENbYeHUU. PacripeseneHue HamnpspkeHUM U jaedopmainuil npu
pezanuu. PaGoTa pe3anus.

Tema 2. Tlponecc npeccoBaHus
Hasnauenue u ¢uzmdeckas CymHOCTb Mmpoliecca mpeccoBanus. Buabl mpeccoBaHus
B 3aBUCUMOCTH OT Ha3HA4Ye€HUs. BUJIBI MPECCOB MEPUOIUIECKOTO U HEMPEPHIBHOTO
nevictBus. M3MeHeHUE CTPYKTYyphl, COCTaBa M JABJICHHS TPH TMPECCOBAHUU
KamWUIApHO -  TOPHUCTBIX  OwomatepuanoB. CrnocoObl  (GopMHUpOBaHUS
IPECCOBaHUEM. DKCTPY3Hs, TpaHyIMpOBaHUE, OpUKETHPOBAHUE.
Pa3znea 4. TermioBble mponecchl M aNMapaThbl

Tema 1. OcHoBbl Teopun Terutonepenaun. Kinaccudukamus TermiooOMeHHbIX
IPOIIECCOB
Knaccuduxkamus TemioBbIx mpolieccoB. Buapl TemoHocuTenei: BOASHOW map,
AIEKTPOIHEPTHUS, BOJIA, MUHEPAJIbHBIE Macia, OpraHnyeckue KuAKocTH. OCHOBHbBIE
3aKOHBI TeIUIonepenadn. bajgaHChl dHEPrUU sl TETUIOOOMEHHBIX MPOIIECCOB C
U3MEHEHHEM U 0€3 M3MEHEHUS (PU3MUYECKOTO COCTOSHUS TEIJIO U XJIAJOHOCUTENS
WM o0BeKTa TeruioBoi 00paboTku. CpemHsst pa3HOCTh TeMIlepaTyp Cpea B
npoleccax HarpeBaHus U OXJaXJeHUs. lIpuMeHeHHe OCHOBHBIX IOJIOKEHUH,
3aKOHOB TMEpeHOca Terjla, TEOPHH TEIJIOBOTO MOA00US ISl MAaTeMaTHYeCKOTro
MOJICIIMPOBAHUS M pacdeTa TEIUIOOOMEHHBIX MPOIECCOB Y CTPOWCTBO M MPUHITUII
JNEUCTBHS TEIIIOOOMEHHBIX alnapaToB.

Tema 2. Tlporiecchl HarpeBaHUS M OXJIKICHUS
Hasnauenue u ¢u3myeckass CyIIHOCTh MPOIECCOB HATPEBAHHS M OXJIAXKICHUS..
OcHOBHbIE  THUIBI  TEMIOOOMEHHUKOB. OCHOBHBIE  TIOJIOKEHUS  pacuera
TEMI000MEHHUKOB. [Ipomiecchl  3aMOpaXuBaHWsi M pa3MOpaXKUBaHMUSL.
Mopo3unbHble kaMepbl. OCHOBHBIE MPUHIIMIIBI MATEMATUHYECKOTO MOJICTUPOBAHUS
M pacyeToB TMPOIECCOB 3aMOpakMBaHWUA W oTTramBanus. Kiaccudukarms
MOPO3WJIBHBIX alnapaToB U Kamep.

Tema 3. Ilponiecc BeIMapuBaHUs
BrinapuBanue, Ha3HaueHue U pu3nyeckas CymHoCTh npoiecca. OJHOKOPIYCHOE U
MHOT'OKOPITYCHO€ BblllapuBaHue. banaHCchl Macchl U TEMJIOBOM SHEPIUU MPOLECCOB
BbillapuBaHusi. Beimapubsie  anmapaTel. (OCHOBHBIE  TOJIOKEHUSI — pacuera
MHOTOKOPITYCHBIX YCTaHOBOK.
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Tema 4. KonaeHcaTopbl U KOHJAEHCALUS

Ha3znauenne u ¢usnueckas CyIIHOCTh KoOHAeHcauuu. KoHaeHcalusi Mapos.
YerpoiicTBO KOHIeHCaTOpOB. Pacuetr 6apoMeTpuiecKkoro KOHAEHCATOPA.
Paspnen S. MaccooOMeHHBIe IPoLEcChl M aNnapaThl

Tema 1. OcHOBBI TEOpUU Macconepeavu
MaccooOMenHbIe npoliecchl. OCHOBHBIE TEOPUH MEPEHOCA MACCHI MEXKY (azamH.
OcHOBBI Macconepeiauu, BUJIbI IPOLIECCOB MACCONEpeaul U UX XapaKTEPUCTHKA.
PaBHOBecue npu maccomepenadye. MexaHu3M MPOLIECCOB Macconepenadyu. Turbl
KOHTaKTHBIX YCTPOWCTB MAaccOOOMEHHBIX ammaparoB. llpuHuunbel oOpa3zoBaHus
MOBEPXHOCTH (ha30Boro KoHTakTa. IIprmMeHeHne MaccOOOMEHHBIX MPOIECCOB B
MSICHOM TpOoMbIIUIeHHOCTH. MWHTeHcudukanuss macconepeaaud. OCHOBHbBIE
MOJIOXKEHMSI pacyeTa MacCOOOMEHHBIX MPOLIECCOB U aIlapaToB.
OKCcTparupoBaHue, Ha3HaueHWe U (u3MUeckas  CYIIHOCTb  MpoIecca.
DKCTparupoBaHUe U3 TBEPJBIX TEJ U KUJKOCTEH. Y CTPOHCTBO IKCTPAKTOB.
Kpucramnmuzanusi,  HazHaueHMe W (QuU3MYeckas  CYIIHOCTh  Ipolecca.
Kpucrammmzanuss npu OXJaXJICHUM W BBIIAPUBAHMM PACTBOpPA. Y CTPOMCTBO
anmnaparoB ISl KPUCTAJUTU3ALINH.

Tema 2. Tlpouecc cymku
Cymika, Ha3HaueHue U (u3MUeckas CymHOCTh mpouecca. [lapameTpsl BiIa)XHOTO
Bo3ayxa. |-X nuarpamma Pam3una. CrocoObl cymiku. @opMbl CBSI3U Biaru C
TBepAOH (azoil OUONOTMYECKUX MaTepuasioB. bamaHcel Maccel W SHEPruu
nporeccoB cymku. KpuBble cymku u ckopoctu cymku. Cylika ¢ penupKyisiiuei
U TPOMEXKYTOUYHBIM TOJOTPEBOM BO3AyXa. YCTPOWCTBO CymuiIoK. OCHOBHBIE
MOJIOXKEHUSI pacyeTa CYyIIMIbHBIX anmnapaToB.
Paznen 6. MukpoOuo0ornyeckue mpouecchbl U anmaparol

Tema 1. O6mue cBeieHUS U MTOHSATUS O MUKPOOHOJIIOTHUECKHUX MpoIieccax
CymHOCTh ¥  Ha3HAUYCHHWE MHUKPOOHMOJOTUYECKUX  MPOILECCOB  MHUIIEBOM
OMOTEXHOJIOTUH Knaccudukanus MHUKPOOHOTIOTHUECKUX IIPOIIECCOB.
TeopeTnueckue OCHOBBI MHUKPOOMOJIOTHYECKUX MPOILIECCOB. Ammaparbl IS
MUKPOOHOIOTHYECKUX MPOIECCOB

Tema 2. Tlponiecc pepmenTanuu
CymHocTh W Ha3HaueHHe Impouecca (epMeHTauuu. TeopeTHUYecKHe OCHOBBI
nporuecca pepmentanuu. GepMeHTEPHI, YCTPOUCTBO U IPUHIIUI PaOOTHI.

Tema 3. Tlpouecchl MHAKTUBALIMM MUKPOOPTAaHU3MOB
Knaccudukaius mporeccoB  TEIUIOBOM  MHAKTHBAIMM ~ MHKPOOPTAHU3MOB.
CymHOCT, W Ha3HAY€HUE [MPOLECCOB HMHAKTHBAUU  MHKPOOPTaHU3MOB.
TeopeTnueckue OCHOBBI MPOLIECCOB TEIUIOBOM WHAKTUBALMU MHUKPOOPTaHHU3MOB.
Anmapatsl sl TEIUIOBOW MHAKTUBAMU MUKPOOPTaHU3MOB
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4.3 Jlekuun, 1a6opaTopHble padoThl, IPAKTHYECKHE 3AHATHSA
Tabnuua 4
Conepxanue JIeKIHI, 3aHATHI 1 KOHTPOJIbHbIE MEPONIPUATHS

dopmupye Bun
Ne Ne 1 Ha3BaHMe JeKI Uit/ T1a00paTOPHBIX/ MbIe KOHTPOILH 1 1-Bd
n/n e paznena NPAKTHYECKUX/ CEMUHAPCKHUX 3aHATHH KomiereH oro 4acoB
oun MEpPOIPUAT
ns
1. | Pazgen 1. O0mme NpUHUMIIBI AHAJIU3A, UCCJIEIOBAHUS U OIIK-2;
BbIPaKeHHs 3AKOHOMEPHOCTe U MOAeJIMPOBAHUSA MK-1; 2; 14
MPOLECCOB M aNNapPaToB 3;9.
Tema 1. OOmiue Jlexumst Nel. O6miue npeacTaBiaeHus o OIIK-2;
CBEJICHUS U Mpolleccax u anmnaparax OMOTEXHOJIOTHH. IK-1; 2; 2
IIOHSATHS O 3;9.
nporeccax u [Ipaktuueckoe 3austue Nel. O6mne OIIK-2;
arnmaparax CBEJICHUS U MIOHATHSA O TIPOIECCax U IK-1; 2;
OMOTEXHOJIOT U anmnaparax 6norexHojoruu. CUCTEMHBIN 3;0. Vermui
TIOJIXOJT K PACKPBITHIO IIOHATHI POIIECCOB onpoc 6
W anmapaToB KaK CPEJICTB OCYIIECTBICHUS
TEXHOJIOTUYECKHX oreparuii. CTatuka u
KHHETHKA MTPOIIECCOB.
Tema 2. Jlexumst Nel. JIBmkyrasi cuia mporiecca. OIIK-2;
JBuxymias cuna OO611re TpUHLKITBI yCTPOMCTBA [1K-1; 2; 2
mporiecca. OMOTEXHOJIOTHYCCKUX anmapaToB. 3: 9.
MonenupoBanue [IpakTueckoe 3anstue Nel. J[Bmxyias OIIK-2;
MPOIIECCOB U cuia mporecca. MoenupoBaHue I1K-1; 2; V e THELH
amnmapaToB MPOIIECCOB U annzipaTOB. Oo01ue 3: 9. ompoc 4
MPUHITUIIEI YCTPOUCTBA MUIIEBBIX
arnmapaTosB.
9 Pa3znen 2. 'mapomexannyeckue Mpouecchbl U anmaparbl l%lg_ If;-ZZ,; 10
<k
Tema 1. [Iponeccs | Jlekuus Ne 1. [Tporecchl ocakieHus. OIIK-2;
OCaXJICHUS YCTpolCTBO M OCHOBHBIE TTOJIOKEHUS [1K-1; 2; 5
pacdeTa ocauTeIbHbIX IEHTPUYT, 3; 9.
IIUKJIOHOB, CENapaToOPOB.
[Ipaktrueckoe 3anstue Ne 1 OIIK-2;
N3ydyenue ruapoavHaMuKu [1K-1; 2; SamgITa 2
[ICEBIO0KUKEHHOIO CJIOS. 3:9. oTHeTa
[IpakTuueckoe 3ansitue Ne 2 OIIK-2;
O0pasoBanue u paszeiceHue das 1K-1; 2;
. 3amura
nucHepcHbIX cucTeM. IIporecchl 3;9. - 2
OCaXKJICHHsI M 00J1aCTh UX IPUMEHEHUS. orera
YCTpOUCTBO cenapaTopos.
Tema 2. Jlexuus Ne 1. TIponece ¢punbTpoBaHusL. OIIK-2;
IIpoueccol YerpoiictBo ¢punbTpos. [Tponecc I1K-1; 2; 2
MepeMeInBaHus nepeMenIuBanus. Y CTpoicTBO 3; 9.

1 GUIBTPOBAHUS

anmapaToB s IepeMEeITHBAHUS
KUIKHX,

BA3SKOINNIIACTUYHBIX 6I/IOMaTepI/IaJ'IOB.
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[IpakTnueckoe 3anarue Ne 1. IIpouece OIIK-2;
¢unpTpoBanust. OCHOBHBIE TTOJIOKEHUS [1K-1; 2; NoS—
pacdera poIeccoB (pUILTPOBAHUS. 3;9. 2
MembOpaHHOE pa3/ielieHue JUCTIEPCHBIX Tpoc
CUCTEM.
Paznen 3. Mexanuveckue npouecchbl ¥ anmnaparsl. OIIK-2;
nK-1; 2; 14
3;9.
Tema 1. IIpouecceo! | Jlekuus Ne 1. ITporeccs! namenbueHus OIIK-2;
H3MEJIbYEHUS OnomaTepHalioB IK-1; 2; 2
OroMarepuaioB 3: 9.
[IpakTnueckoe 3anstue Ne 1. OIIK-2;
W3ydenue nmpouecca n3MenbUEHUs. [1K-1; 2; 3aHI.IfITa 4
3.0 oTuéTa
Tema 2. [Iponiecc | Jlexuust Ne 1. ITporecc mpeccoBaHusl. OIIK-2;
MIPECCOBAHUS IK-1; 2; 2
3; 9.
[Ipaktnueckoe 3anstue Ne 1. IIponecc OIIK-2;
npeccoBanus. Buasl mpeccoBanusl. [1K-1; 2;
Crioco0Ob1 popMHUPOBaHUS TPECCOBAHUEM. 3;0. Y CTHBIH 5
N3MeHeHne CTpyKTyphl, COCTaBa orpoc
JTABJICHUS TP MPECCOBAHUH KAIMMJUTSIPHO —
MOPUCTHIX OMOMAaTEPHAIIOB.
Pa3nen 4. TenuioBblie mpoueccsbl U annaparbl OIIK-2;
IIK-1; 2; 14
3; 9.
Tema 1. OCHOBEI Jlexmusa Ne 1. OcHOBBI TeOpUH OIIK-2;
TEOPHUH teronepenayn. Knaccudukarus [1K-1; 2;
TEIUIONEepeIayu. TEII00OMEHHBIX IpoleccoB. YcrpoiictBo u|  3; 9. 2
Knaccudukanus MPUHIINI JEHCTBUS TEIJI00OMEHHBIX
TEII000OMEHHBIX anmnaparos.
fiporeccos I[IpakTuueckoe 3ansaTue Ne 1. OIlIK-2;
Haznavenue u ¢pusznueckas CynHoCTh I1K-1; 2; | Bammura
MPOLIECCOB HATPEBAHUSI U OXJIAXKICHHUSI. 3;9. oTuéTa 4
OcHOBHBIE THIIBI TETIO0OMEHHHUKOB.
Tema 2. [Ipoueccol | Jlekmusa Ne 1. [Iporieccel HarpeBaHus, OIIK-2;
HarpeBaHus, BBINIAPUBAHUS U OXJIAXKICHHUS. [1K-1; 2; 2
BBITIAPUBAHUS U KoHieHcaTopbl ¥ KOHICHCAIIUSI. 3;9.
OXJIAXKICHMUSL. [IpakTrueckoe 3ansitue Ne 1. OIIK-2;
Konpencaropel 1 | Ha3HaueHue ¥ pu3MUYECKas CyIIHOCTh [K-1; 2; | 3amwura 4
KOHJICHCAIIMS. MIPOIIECCOB HArpeBaHUs U OXJIAXKICHUS. 3;9. oTuéTa
OCHOBHBIE THITBI TEIIIIO0OMEHHUKOB.
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dopmupye Bun
Ne Ne u HazBaHme Jexumii/ 1a60paTOPHBIX/ Mbl€ KOHTPOIBH xt 1-B(
n/n CLERIRIE NMPAKTHYECKNX/ CEMUHAPCKUX 3aHATHIA KOMIIETCH oro 4acoB
I MEpPOIPUAT
ns
[IpakTnueckoe 3ansrue Ne 2. OIIK-2; .
IIporecc BoIapuBaHusi. BeimapHbie TK-1;2; | YerHsi |,
anmapatsl. KongeHncaTops u 3; 9. Onpoc
KOHJICHCAITHSL.
5 | Pa3gen 5. MaccooOMeHHBbIe MPOLECCHI M aNNAPATHI OIIK-2;
nK-1; 2; 14
3;9.
Tema 1. OcuoBel | Jlekuus Ne 1. OcHoBBI TeOpUU OIIK-2;
TEOpUU Maccornepenadn. TUIbl KOHTaKTHBIX [1K-1; 2; 5
Maccorepeaadn. YCTPONCTB MaCCOOOMEHHBIX almapaToB. 3;9.
Y CeTpOoCTBO IKCTPAKTOB.
[Ipaktuueckoe 3ansitue Ne 1. OIIK-2;
HccnenoBanue mporiecca Cymku [K-1; 2; 3amfna 4
. oTuéTa
OMOJIOTUYECKUX MATEPHAIIOB. 3; 9.
Tema 2. Jlekmus  Ne 1. TIIpomecc  cymku. | OIIK-2;
[Ipouecc cymku YCTpONCTBO CYLIMIIOK. [1K-1; 2; 2
3;9.
[IpakTuueckoe 3anstue Ne 1. OIIK-2;
N3yuenue Bnusinus cnoco6oB HarpeBa Ha | [IK-1; 2; | YcrHbII 5
MPOLIECC CYIIKHA MATEpUaIOB. Y CTPONCTBO 3; 9. OIIpoC
CYLIUJIOK.
6 Pa3nen 6. MukpoOuoioruyeckue npouecchl ¥ anmnaparbl OIIK-2;
IIK-1; 2; 16
3; 9.
Tema 1. Oo6nmwme | Jlexknus Ne 1. O0mme cenenus u nmoasatus | OIIK-2;
CBEICHUS U | 0 MUKpPOOHOJIOTHYECKHUX MTPOIIECCax. [1K-1; 2;
IOHSTUSA 0 | Anmmapatsl JyIsi MUKPOOHOJIOTHYECKUX 3.9, 2
MHUKpPOOUOJIOTHYEC | MPOLECCOB.
KHX Mpoleccax.
Tema 2. [Ipouecc Jlexumst Ne 1. ITporecc dpepmeHTarum. OIIK-2;
dhepmeHTaUn depMeHTEPHI, YCTPOMCTBO M TIPUHIIHIT I1K-1; 2; 2
paboTHI. 3:9.
Tema 3 [Iponeccor | Jlekuus Ne 1. [Iporeccbl HHaAKTUBAIUU OIIK-2;
WHAKTUBALIUU MUKPOOPraHu3MOB. AIapaThl s [1K-1; 2; 2
MUKpPOOPIraHU3MOB | TEIUIOBOI MHAKTHBAIIMM MUKPOOPTaHU3MOB.|  3; 9.
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dopmupye Bun
o MBbIE KOHTPOJIBH
Ne Ne u HazBaHme Jexumii/ 1a60paTOPHBIX/ ™ KoJ-Bd
Ne paznena . KOMIIeTeH oro
n/n NPAKTHYECKUX/ CEMUHAPCKUX 3aHATHH 4acoB
o MEpPOIPUAT
ns
[Ipaktuueckoe 3ausitue Ne 1. OIIK-2;
Anmnapatsl 17151 MUKPOOHOJIOTHYECKUX [1K-1; 2; N O—
npoiieccoB. @epMeHTEPBI. ATapaThl JIs 3;9. ompoc 10

TEIJIOBOM MHAKTHUBAIIUU
MHKPOOPraHU3MOB
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Hepeqeﬂb BOIIPOCOB JIJIsI CAMOCTOATEC/IBHOI0 U3YIYCHU S TUCIHUIIJIMHDbI

Tabnuma 5
Ne Ilepeyens paccMaTpuBaeMbIX BOIPOCOB ISt Koa-Bo
Ne pa3znena u Trembl
n/n CaMOCTOSITEJILHOT0 M3Y4YeHUs 4acoB
1 2 3

Paznen 1. Beegenue. O01mre npUHIMIBI aHATIM3a, UCCIICIOBAHUS M BRIPAXKCHUS
3aKOHOMEPHOCTEW M MOJICITMPOBAHUS ITPOIIECCOB U aIMapaToB

1. | Tema 1  OOmue | OcHOBHBIE 3aKOHBI HAYKH O MPOIECCaX U ammaparax.
cBeneHust ¥ NoHATUsA | OCHOBHBIE  (pU3MYECKHEe  CBOWCTBA  MHILEBBIX
0 Tpoleccax U | MPOAYKTOB U ChIphsA. MeETOIbl UCCIEAOBaHUS 4
amnmaparax MpoIIeCCOB U ammaparoB. [IpuMmeHeHue Teopuu
nepepadaTeBAIOINX | OJI00MS K pacdeTy KOHKPETHBIX IPOLECCOB.
MIPOM3BO/ICTB Teopus pasmeprocreid. [1. ¢. 9-22; 2. ¢c. 18-51].
Paznen 2. 'mppoMexaHndyecKre MPOIECCHl U anmnapaThl
3 Tema 1 [Tlpomeccs | [TumieBbie MPOAYKTHI KaK CHUCTEMBI.
OCaXXICHUS DEHOMEHOJIOTUYECKUM  TMOAXO0J K  U3YYEHHUIO
MPOLIECCOB PA3JEIICHUA. Y CTPOUCTBO OCAAUTEIBHBIX 4
U ¢uibTpyroumx  ueHtpudpyr. MemOpaHHBIE
npouecchl pazaenenus. [1. c. 227-245; 2. ¢. 244 -
245, 257-262, 293-311].
Paznen 3. MexaHnnueckure npoIeccsl U anmnaparsl
Tema 1. Ilpoueccs! | Bunpl n3menbueHUs PEOJOTHMYECKUX MAaTEpUaJIOB.
U3MEJIbUYCHUS u | KpuBble pactsokeHuss U cxkarus. PacnpuinBaHue
COPTUPOBAHUS KUIKOCTU dbopcyHKamu. XKunkocthsle, 4
MaTepHuasoB. ITHEBMATUYECKUE (dbopcyHKH. LlenTpobexHbIe
pacobumuTenu. lnudoBanue 3epHUCTBIX U APYTUX
TBEPJBIX IPOAYKTOB. [2. ¢. 646-650].
Pasznen 4. TenoBele mpouecchl U annapaTsl
Tema 2 Ilpomeccsl | IIpocThie W CHOXKHBIE  TEIJIOBBIE  IPOLIECCHI.
HarpeBaHus u | Hecranmonapuseiii  teruiooomen.  Harpesaromiue
OXJIAXKICHUS are’HTbl W cnocoObl HarpeBanus. OXJaxaaroiiue 2
areHThl M CHOCOOBl OXJaXIEHUs. Amnmaparbl s
HarpeBaHus u oxyaxaeHus. [1. c. 306-310, 311-325;
2. ¢. 333-336, 351-357].
Tema 4. | KoHTakTHbIE KOHAEHCATOpPbl MapoOB: IOJIOYHBIMI
Konnencaropsl U | KOHJEHCATOp CMEILEHUS, TapeNbYaThlid
KOHJICHCAIUA KOHJIEHCATOp CMEIIEHHUsI, KOHJEHCATOP CMEIICHUS 2

CO CTPYHHBIM BBOJIOM OXJIQXK/IAIOIIEH BOJIBI. [2. C.
397-401]
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Ne
n/n

Ne pa3znena u Trembl

HepequL paccMaTpuBaeMbIX BOIIPOCOB AJIs
CaMOCTOATEJIBHOI0 U3YUYCHU S

KoJa-Bo
YacoB

Pa3nen 5. MaccooOMeHHbBIE TPOLIECCHI U alapaThbl

Tema 1. OcHOBBI
TEOPHUH

mMacconcpeaauun

MaccooOMeHHBIE ~ anmmapatbl ¢
TEUCHUEM. MaccoobmeHHbIE anmapaTsl c
OapOoTakeM. OKCTpardpoBaHHWE U OKCTPaKIIHUS.
[Ipomeccbl AKCTpakmMM B CHCTEMaxX IKHIKOCTh-
XKUIAKOCTh. M30TepMBI DKCTpakiuu. MeToibl
sKcTpakiuu. [2. ¢. 472-477; 1. c. 521-540].

IIJICHOYHBIM

Paznen 6. MukpoOHronaoruyeckue npouecchl U anmnapaTsl

Tema 1. OOmmme
CBEJICHUS 51

MMOHSTHS 0

MHUKpOOHOJIOTHYEC
KHX TIpoIieccax.

Tema 2. Ilpouecc
dhepMeHTaIN

Tema 3 Ilpoueccsl
WHAKTHUBAIAU
MHUKPOOPTaHU3MO
B

KonctpyupoBanue OuopeakTopoB OyayIiero
NUIIEBBIX TEXHOJOTMH (HAyYHO-TPUKIIAIHbBIE
acnekThl) : yueOHuk /st By30B / C. T. AHTUTIOB,
C. A. bpenuxun, A. N. KntounukoB [u ap.] ;
ITox penaxumeit B. A. Ilandunoa. — CaHkT-
[letepOypr : Jlans, 2022. — 524 c.

BCEI'O

26

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUU

Tabmuma 6
IlpumMeHeHNe AaKTHBHBIX 1 HHTEPAKTHBHBIX 00pa30BaTeIbHBIX TEXHOJIOTHii

Tema u popma 3aHATHA

HaumeHnoBanue
HCI0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
o0pa3oBaTeJbHBIX
TEXHOJIOrui

I/I3yquI/Ie TUAPOAMHAMUKHU IICCBAOOXKHNKCHHOT'O

CJI041.

I13

KOMIIBIOTCPHBIC CUMYJIIINH

OO6pazoBanue u pasueneHue (a3 AUCIIEPCHBIX
cuctem. llpomeccsl ocaxneHuss U 00JaCTh UX
IPUMEHEHHUsI. Y CTPOMCTBO CENapaTopoB

I13

KOMIIBIOTCPHBIC CUMYJIIIHNH

w

N3ydenue nporiecca U3MEIbYEHUS

I13

KOMIIBIOTCPHBIC CUMYJIIIHNH

Ornpenenenue pacxojia MOIIHOCTH TIPU

MNEPpCMCIINBAHHN.

I3

KOMIIBIOTCPHBIC CUMYJIIINH

N3yueHnue npoliecca nepeMeninBaHus MUIIEBbIX

MaTepuasIoB

I3

KOMIIBXOTCPHBIC CUMYJIIIHNH

HccnenoBanue mpolecca TEImIoMacconepeHoca
IIpU HarpeBe OMOJIOTUYECKOTO MaTepHuaa.

I3

KOMIIBXOTCPHBIC CUMYJIIIHNH

Hasnauenue u ¢pusnueckas CynmHOCTh MPOIECCOB
HarpeBaHWsl W OXJIAKICHUS.

TEII000OMEHHUKOB.

113
OCHOBHBIE THIIBI

KOMIIbIOTCPHBIC CUMYJISIIIUNA
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HccnenoBanue nporecca cymku ouonorndecknx | I13 | koMIbroTepHBIE CHMYIISIIUN
MaTepHaJIoB.

6. OueHo4HbIE CPeACTBA VIS TEKYILIero KOHTPOJIS yCIeBaeMOCTH U
NPOMEKYTOYHOM aTTECTALMHU 10 HTOraM OCBOCHM S IUCHUIIINHBI

6.1 OueHo4HbIe CPeACTBA TEKYIIEr0 KOHTPOJISI yCIIeBAeMOCTH U
copMHUPOBAHHOCTH KOMIIETEHLIMI

KoHTponb 3HaHMi CTyA€HTOB MPOBOAUTCS B (hOpMeE TEKyLIEH U

HpOM@)KYTO‘lHOﬁ arTeCTaluu.

TeKyLuaﬂ arTeCTanusd CTYACHTOB — OIICHKA 3HAHUHN U YMGHI/Iﬁ MMPOBOAUTCA

ITIOCTOAHHO Ha Ha60paTOpHO-HpaKTH‘{€CKI/IX 3aHATHUAX C TIOMOIIIBIO KOHTPOJIBHBIX
OIIPOCOB.

HpOMe}KYTO‘IHaH arreCTanusd CTYACHTOB IIPOBOJIUTCSA B (I)opMe HUTOTOBOI'O

KOHTpPOJIA - 3a4€Ta.

Tabmuma 7
CucremMa OIEHOK

Ouenka Kpurtepuu ouennBanus

Bricokunii ypoBeHb | KOMIETEHIINH U TEOPETHUECKHU MaTepuan 0e3 MpoOenoB; BRITOIHUBIINN BCe

OIICHKY «3a4eT» 3aCIy)KUBaeT 00yUArOIIUNACS, OCBOUBIIHI 3HAHUS, YMCHUS,

«3auer» 3a/laHus, MPEIyCMOTPEHHbIEe YIeOHBIM IIJIAHOM Ha BHICOKOM KaueCTBEHHOM
YPOBHE; MPaKTHUECKUE HABBIKU MPOPECCHOHATEHOIO TIPUMEH CHHSI OCBOCHHBIX
3HaHu# chopmupoBansl. KoMmeTeHuu, 3akperui€HHBIE 33 JUCITUTUTHHOM,
c(hopMUPOBaHbI HA YPOBHE — BHICOKHIA.

YPOBEHB «HE3a4€T» | BHIMOJHUJ, IPAKTHYECKIE HABBIKHA HE C(POPMUPOBAHEL.

OLIEHKY «HEe3a4yeT» 3acIyKHBaeT OOyJaromuics, HE OCBOMBIIMKA 3HAHUA,
MuHUMaNbHBIA YMEHHA, KOMIIETEHIIMH M TEOPETHYECKWi Marepuaj, ydeOHbIe 3aJaHus He

KomnereHuum, 3akperi€HHbIC 3a JUCHUILIMHON, He C(hOPMHPOBAHDI.

o Ul

\l

6.2. TunoBbie BONPOCHI K 324ETy M0 AHCIHUILINHE

Knaccuduxanus OCHOBHBIX IIPOLIECCOB. YcranoBuBIIHECS 51
HEYCTaHOBUBINKECS Tmpolecchl. OOIMe NPHUHIMIBI pacdyeTra MPOIECCOB U
anmapartoB. CocTaBleHHe MaTepUaIbHOTO M YHEpreTHIeckoro 6anancon. O0ue
KMHETUYECKHUE 3aKOHOMEPHOCTH ITPOLECCOB MUILEBON TEXHOJIOTHUH.

. Knaccudukanmst HeoqHOPOIHBIX cUCTEM. METObI pa3iesIeHHs] HEOTHOPOIHBIX

cucteM. MatepualibHblid O0ajJaHC MPOIECCOB Pa3/ICIICHHUS.
OrcranBanue. Cuiibl, IEUCTBYIOIIME HA OCAXIAIIYIOCA YacTuily. BbIBOJ
(bopMyITBI TS OTpeIeTIEHUs] CKOPOCTH OCAXkKICHHUS YaCTHIII.

. Crtoco0On1 pacduc€Ta CKOPOCTHU OCAKACHUSA HAaCTHILBI IO I[CﬁCTBHCM CHJIbI TAXKCCTH.

®opmyna CTokca sl CKOPOCTH OCAXKACHUS TIPU JIAMUHAPHOM PEKUME.

. PacueTr OTCTOMHUKOB.

YCTpOoMCTBO W NOPUHIUIN JICUCTBUS OTCTOMHUKOB IMEPUOJUYECKOTO U
HENPEPBIBHOTO JICHCTBHS.

. MGTOI[BI I/IHTCHCI/ICI)I/IKaI_II/II/I mponecca OTCTauBaHUA.

OcaxneHue 1o0J JAEUCTBUEM LEHTPOOEKHON cuiibl. DakTop pasieneHHus..
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OmnpeneneHue NpoaOJKUTENBHOCTA OCAXKICHUS YaCTULIBI.

9. YeTpoicTBO M IPUHIIUIT IEUCTBUS LIMKJIOHOB, THIPOITUKIIOHOB.

10. Cenapatopsl. Y CTpOKWCTBO U IPUHIIUI IEUCTBUS.

12.®unwsTpoBanue. Knaccudukanus ocankoB U GUIBTPOBATIBLHBIX EPETOPOJIOK.
JIBmokyias cuia npouecca (GUiIbTpOBaHHUS.

13.0OcHoBHOe nuddepennnanbHoe ypaBHeHHE QUIbTpoBaHus. OUIBTPOBAHKUE NTPU
IIOCTOSIHHOM CKOPOCTH.

14. ®dunbrpoBaHue IpyU IOCTOSIHHOM  gAaBieHuu. KoHcCTaHTBI —mpouecca
(GuAbTpOBAHUS.
15.Ilepuoanyeckuit npouecc  ¢unprtpoBanus. KoHcTpykiuu — (GuibTpoB

nepnuoanvIcCKoOro I[GﬁCTBPISI.

16.KoHcTpyKIMKu GuiIbTPOB HEMPEPHIBHOTO JAeicTBUsA. bapabaHHblil BakyyMm-
buAbTp.

17.®wibTpoBaHUE 1O SHCTBUEM IIEHTPOOEKHOM CriTbl. Pacder GuibTpyromux
HEHTPUPYT.

18.MemOpaHHbBIe METOIBI pa3/ieeHUs KUIKOCTHBIX cucTeM. CyITHOCTB Mpolecca
OapoMeMOpPaHHOTO pa3/eeHuUs.

19.MemOpaHHbBIe METOIBI pa3/eeHUs KUIKOCTHBIX cucTeM. CyITHOCTB Mpolecca
AIEKTPOIUATH3A.

20. TTepememmBanue. CriocoObI MepeMenTuBaHus. TUITBI MEIIIAJIOK.

21. PacyeT MOITHOCTHU MEepEMEITNBAHUS.

22.I1ceBnooxmxenue. CynHocTh npoiecca. Yucno nceBnooxmkenus. [lonsrue
KPUTHUYECKON CKOPOCTH.

23. IlpeccoBanue. Haznauenne. CyuiHocTh ¥ BUBI IPECCOBAHMUS.

24. Knaccudukanus TeriooOMeHHbIX npotieccoB. Juddepenimansnoe ypaBHEHNE
TEIUIONPOBOIHOCTH (3aK0H Dypbe). OCHOBHOM 3aKOH TEIUIOOTIAa4yH (3aKOH
Hpiotona). TemniepaTypHoe 1moJjie U TeMIIepaTypHbIA TPaIUCHT.

25. OcHOBHOI 3aK0H Teruionepenayu. OnpeneneHre TeIIOBIX HArPy30K.

26. JIBrky1ias cujia TeII000MEHHBIX ITPOIIECCOB.

27.Termonepeaada yepes OJJHOCIOMHYIO U MHOTOCIIOHHYIO IIOCKYIO CTEHKY.
Koadpunment rernonepenayn.

28. TemoBoe momo6ue. Pacder k03 HHUIMEHTOB TEIIIOOTIAUH.

29. KoaddunmeHt reronepeaadn, onpeneieHne u Gu3ndeckuii CMbICI

30.HarpeBanue u oxnaxaenue. Pacxoa octporo u “riyxoro” mapa Ha HarpeBaHUe
KUAKOCTH. Pacxom BOJbI Ha OXJTAXKACHUE KUIKOCTH.

31. Perenepanust TermnoTsl. PU3NYECKUA CMBICT KO3 (HUIIMEHTA peTeHepaIuu

32.Knaccudukanus TemmooOMEHHBIX — ammapaToB. KOHCTPpYKIMHM W TIPHHIIAI
JIEHUCTBUS TETUIOOOMEHHBIX anmapaToB.

33. Knnaccuduxarms MacCOOOMEHHBIX MPOIIECCOB

34. TlonsiTHEe O ABMXKYIIEH CHUJIE MAaCCOOOMEHHBIX MTPOIIECCOB

35. 3akon maccootnaun A.H. [llykapesa

36. [Tonsitre o TepmoandPy3un, kod3PpdunreHt repmoaudPy3uu

37 Monekynsipuas nuddysus. [lepsriit 3akon Ouka

38. Maccomnepenaya, MaccooTaada, MacCOMpOBOAHOCTh. OCHOBHOE YpaBHEHUE

Macconepenadn

39. O6mwme mpu3HAKKH MAaCCOOOMEHHBIX MPOIIECCOB
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40. ITactepuzanus. Haznauenue u cymnocts npouecca. Kputepuit [lactepa.
41. Crepunu3zanus. Haznauenue u cymnocts npouecca. Koadduiuent
CTEPWIM3YIOLIETO JAEHUCTBUS

7. YueOHo-MeToAn4YeCcKoe 1 HH(POPMALMOHHOEe 00ecnedeHne AUCIUTLTHHbI
7.1 OcHoBHasl IuTEpaTypa
1. Ilpouecchl u anmaparbl MUIIEBOM TEXHOJOTMU : yueOHoe mocobue / C. A.
bpenuxun, A. C. bpenuxun, B. I'. XKyxkos, 0. B. Kocmoaembsinckuii. — CaHKT-
[letepoypr : Jlawp, 2021. — 544 c¢. — ISBN 978-5-8114-1635-6. — TekcrT :
ANEKTpOHHBIN //  Jlanb : 2JeKTpoHHO-OMOMuMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/168675 (nara oOpamenus: 27.05.2022).
2. NHayCcTpraabHbIe TEXHOJIOTHYECKUE KOMITJIEKCHI TTPOTYKTOB MUTAHUS | YICOHUK
/ C. T. Antunos, C. A. bpenuxun, B. 0. Oscsunukos, B. A. [landunos ; nox
penakmuent B. A. [landunoa. — Caunkr-IletepOypr : Jlans, 2020. — 440 c. —
ISBN 978-5-8114-4201-0. — TekcT : »nekTpoHHbIN // JlaHb : BIEKTPOHHO-
oubnnoreunas cucrema. — URL: https://e.lanbook.com/book/131008 (nata
obparmenus: 27.05.2022).
7.2. lonoJTHUTEIbHAS JIUTEPATypPa
1. Antunos, C. T. [IpoekTHpoBaHUE TEXHOJOTHIA U TEXHUKU OYIYIIETO MUIICBBIX
npou3BoJcTB : yueOnuk st By3oB / C. T. Anrunos, B. A. Ilandwunos, C. B.
[ITaxoB ; Iloxg pemakuumeid akagemuka Poccuiickoi akagemuu Hayk B. A.
[Tandunora. — Cankr-IletepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-
9362-3. — TekcT : anexkTpoHHbIH // JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAsI CHCTEMA.
— URL.: https://e.lanbook.com/book/233243 (mata oGpamenus: 27.05.2022). —
Pexxum foctyna: ajis aBTOpHU3. MOJIb30BATENEH.
2. PazBuTHe WHXXEHEpPUU TEXHUKM NHUIIEBBIX TexHojorui : yueOnuk / C. T.
Antumnos, A. B. XKXypasnes, B. A. Ilaadunos, C. B. IllaxoB ; mox penakiuei B. A.
[Tandunora. — Cankr-IletepOypr : Jlanp, 2022. — 448 c. — ISBN 978-5-8114-
3906-5. — Tekcrt : snekTpoHHbIN // JIaHb : AIEKTPOHHO-OMOIMOTEUHAS CHUCTEMA.
— URL: https://e.lanbook.com/book/206780 (mata obpamenus: 27.05.2022). —
Pexum nocrtymna: njis aBTOpU3. MOJIB30BATEIIEH.
3. KonctpyupoBanrne OMOpeakTopoB OyAyIIEro MUINEBHIX TEXHOJIOTHH (Hay4dHO-
MPUKJIaIHBIE acTieKThl) : yueOHuk st By30B / C. T. Autunos, C. A. bpenuxun, A.
. Kirounukos [u np.] ; [lox penakmueii B. A. ITandunosa. — Cankr-IleTepOypr :
Jlanwp, 2022. — 524 c¢. — ISBN 978-5-8114-9350-0. — TekcT : 3neKTpoHHbIH //
Jlanp : AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/221213 (mata obpamenus: 27.05.2022). — Pexum
J0CTyMa: JJISI aBTOPHU3. TTOJIb30BATEIICH.

7.3 MeToau4yeckue yKa3aHusl, peKOMEHIallUU U APyIrue MaTepuajbl K
3aHATHAM
1. BuptyanbHblii 1a00paTOpHBIN MpakTUKyM mo Kypcy «[Ipoieccel u anmapaTsl
nu-meBsix nmpou3BoacTB»/I.B. Anekcees, .. bpunenko, H.W. Jlyaun — CII6.:
HU3na-teascTBo Jlanb, 2011, 144 c.
2. Buneobunembr Ha CD miis MyJIbTUMEIUHHBIX MPOCKTOPOB, MOKA3BIBAIOIIHEC
YCTPOMCTBO M MPUHIUIT pA0OTHl OCHOBHBIX BUJIOB TEXHOJIOTUYECKUX AIapaToB
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8. [lepeyennb pecypcoB MH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMMBIX /ISl OCBOCHHS JUCHUIIINHbBI

1. becrinatHass snextpoHHas Oubnuoreka «EamHOe OKHO Joctyna
EnnnHoe okHO gocTyma kK oOpa3oBaTelnbHBIM pecypcam» http://window.edu.ru/
(OTKpBITBINA JOCTYII).

2. 1. http://newgreenfild.ru/ - Ctatbu M0 TEXHOJIOTHYSCKUM IIPOIECCaM U
anmnaparam rnepepadoTKH MSICHOTO U MOJIOYHOTO ChIPbA(OTKPBITHIN TOCTYM).

3. Bukuneauss — cBoOognas sHumkioneaus http://ru.wikipedia.org/
(OTKPBITHIHA TOCTYM).

4, Hayunas snexktponHas 6ubnuorexa e-library ( OTKpBITBIN TOCTYII).

9.0nmcanue MaTepUAJIbHO-TEXHUYECKOH 0a3bl, HE00X0AUMOI1 11
OCyIIeCTBJIEHUSI 00PAa30BaTEJbHOI0 MPoLecca MO0 TUCHUIIMHE
Tabmuma 8
Ceenenus 00 00ecne4eHHOCTH CIIEHAJTU3MPOBAHHBIMY Ay 1M TOPUSIMH,
KaOMHeTaMM, J1a00paTOPpUAMHU

HaunmenoBanue
cnelnraJbHBIX MOMeIleH i
¥ NOMeIIeHuH 1151 OcHAaIIIEeHHOCTHh CNENHAJbLHBIX MOMEIEeHN i U MoMelleHu i
CaMOCTOSITEJIbHOM PadoThI JUISL CAMOCTOSITEJIbHOM PadoThl

(Ne yueOHOrO KOpmyca,
Ne aynuropumn)

1 2

1 xopniyc aynutopusi Ne 102 | CteHabl C  pabouyMMH  OpraHaMH  TEXHOJOTHYECKOTO

VYyebnas 000pyI0BaHUSI3MIT., IJIAKATHl TEXHOJOTUYECKOTO 000PYI0BAHMS
MEeXAUCLUUIIITMHAPHAS 31IT., NPOEKIMOHHBIM SKpaH C AJIEKTPONPUBOAOM, TEIEBU30D
naboparopust moenmu49PFT4100\60, woyrOyk uuB. Ne 210138000003695,

JI0OCKa MapKepHas ¢ agroMuHreBor pamoit 180x120 cm, TSA-1218
uHB. Ne 210138000003695

1 xopnyc aynutopus Ne 221 [Tepevenn 1abOPATOPHBIX YCTAHOBOK:
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http://window.edu.ru/
http://newgreenfild.ru/
http://ru.wikipedia.org/

VYuebnas naboparopus
«IIpouecchl u anmaparsl
MULIEBBIX IPOU3BOJICTB

-nmabopaTopHasi yCTaHOBKA JUIsl HCTIBITAHHSI KOHCTPYKITUI
TEIIO0OMEHHUKOB MHB. N0591242;
-nmabopaTopHasi yCTaHOBKa 10 UCCIIEAOBAHUIO MPoIiecca
nepememnBanus uHB. Ne591239;
- mabopaTtopHas yCTaHOBKA JUIS ONPEICIICHUS THAPABIHYECKOTO
conpoTuBiieHus: UHB. Ne591247;
nabopaTopHasi yCTaHOBKA MCCIIEIOBAHUS PACCTOMKHU U BBHITICUKU
xje0a nHB. Ne591250;
nabopaTopHasi yCTaHOBKA VISl UCIIBITAHHS TEIIOOOMEHa
usnydeHruem uHB. Ne 591246;
nabopaTopHasi yCTaHOBKA JIJIsl UCIIBITAHHS TETI00OMEHa
KoHBekmuel nHB. No 591246;
-1abopaTtopHasi yCTaHOBKA JJIsl OTIPEIeNICHUs TeTUIONIPOBOIHOCTH
nHB.Ne591243;
nabopaTopHasi yCTaHOBKA JIJIsl OTIPEICTICHUST XapaKTEPUCTHK
HacocoB HHB. Ne 591249;
nabopaTopHasi yCTaHOBKA MCCIIEIOBAaHUS (Da30BBIX MEPEXOI0B
ra3oB HHB. Ne591251;
nabopaTopHasi yCTaHOBKA 110 OTIPEICTICHUIO TUIOTHOCTH
CBIIy4uX MarepuanoB UHB. Ne 591237;
nabopaTtopHas ycTaHOBKa Mo pekTtuduxanyu unaB. Ne 591240; --
nabopaTopHasi yCTAaHOBKA 110 OTIPEICTICHUIO CITIOCOOOB CYIIIKH
uHB. Ne 591241.
HoytOyku my1st paGoThI ¢ YKa3aHHBIMH
71a00pPaTOPHBIMU YCTAHOBKAMU:
uHB. Ne 210138000002176, uns. Ne210138000002178, wuHB.
Ne 210138000002181,unB. Ne 210138000002182,1unB. No
210138000002184, uuB.Ne 210138000002185,unB. N
410134000002962.
Hpyroe o6opynoBanue:
-moHHTOp Lenovo uuB. Ne 554211, kommuiekT 000py10BaHus
st Mosiepauzanu uHB.Ne 410134000002958, nexa uns. Ne
410134000002957, 6ecnipoBoanHas miata JIC-1
nHB.Ne410138000001002, 6ecipoBoanas tiara JIC-4 uns. Ne
600481, npoextop uHB. Ne 591891/1, sxpan Targa ua.Ne
591688, npoekrop uHB. Ne 591691/1, cuctemMHbIi 010K UHB.
Ne591680, moruTop uHB. Ne 597407, nocka Oenas
meraumaeckas 180x120 unB. Ne 591672/1, kperienue s
npoekTopa uHB. Ne 591684, -------- OecrpoBOHAS KOMITBIOTEpHAS
CUCTEeMa U3MEPEHUS U BU3yalTU3alluu + MOIyJb OOHOBJICHUS
nporpammHoro obecrieuenust uHB. Ne410134000002959;
OecrpoBOIHAS CUCTEMA U3MEPEHUS U BU3YyaIH3aIl[uu
uHB.Ne410134000002961;
KOMIUIEKT KoMMyTaruu uHB. Ne 591699/3, BononarpeBarenb
Thermex H10-0 unB. Ne 631775.

[THb nmenu XKeneznora

YuTaabHBIN 3271

10. MeToauyecKkue peKOMEHIAIMHU CTYAEHTAM M0 OCBOEHHUIO TUCIIUTIIHHBI

Jns ocBoenust aucuuiuinHbl  «lIpomeccel u  anmapatbl OUOTEXHOJIOTHH»
CTyJI€eHTaM HeoOXoJuMMa CHCTEMaTHYecKas CaMOCTOsITeIbHass paboTa ¢ ydyeOHOMU
JIATEPATYpOM, KOHCIIEKTaMu JeKIui, UHTepHEeT-pecypcamu U KOHCYJIbTALUU
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npenojasarens. /[ ycnemHoro BeIMOMHEHUS IPAKTUYECKUX 3aHATUH, BXOISIIHNX
B MIPAKTUKYM, CTYJEHT JOJKEH CaMOCTOSATENIbHO TOTOBUTHCS K KaXKIOMY 3aHSITHIO,
a TaKXKe CTPOro BBINOJHATh NpaBWIa TEXHUKU O€30MacCHOCTH padoThl B
naboparopuu Kadeapsl.

[lonroToBka kK 7a00OPaTOPHOMY M IPAKTUYECKOMY 3aHSATHIO BKIIOYAET B ceOs
IIOJIHOE M JI€TAJIbHOE 03HAKOMIIEHHE C TEOPETUUECKUM MATEPUAIIOM IO M3y4aeMOU
teme. Teopernueckuii Marepuan cieayeT H3ydaTb MO Y4€OHUKY M ydeOHOMY
nocobuto (BuprtyanbHblii nabopatopHblid mpakTukyM 1o Kypey «lIpomeccwsl u
annaparsl nuiieBbix npousBoacTBy/I.B. Anekcees, .. bpunenko, H.W. Jlynun
— CII6.: UznarenbctBo Jlanb, 2011, 144 c.), METOAWYECKUM YKa3aHUSIM H
KOHCIIEKTY JICKIUH.

CTyfaeHT [OJDKeH HWMETh TeTpaab, B KOTOPOM TMpU CaMOCTOSITEIbHOM
NOJrOTOBKE K 3aHATHUSIM COCTaBIsSeT KpaTkuii koHcmektr (1 - 1,5 c.)
npopabOTaHHOTO TEOPETUYECKOr0 MaTepuana, 4YEpTUT CXEMbl, TaOIulbl |
OPOBOAMUT MpeABapUTeNIbHbIE pacdyeThl. Bo Bpemsi 3aHATUN Bce 3alUCH CIEAyeT
BECTHU TOJBKO B TETPAAU U TOJIBKO PYUKOM.

KauecTBO BBITIOJIHEHHUS KaXAOrO0 3aHATHUS OLIEHMBAaeT M (UKCUPYET
IPENOIaBaTENb.

Ha mepBom 3aHsSTHMM BCE CTYAEHTBHI 3HAKOMSTCS C MpaBUIaMH TEXHHUKU
0€30MacHOCTH U MOXKAPHOW 0E30MaCHOCTH U 00s3aHbI CTPOTO BBIMOJIHATh UX MPH
HaX0KJI€HUH B JaOopaTopuu Kadeapsl.

[Iponyck 3aHATUH 0€3 yBaXKWUTENbHOW MNPUYMHBI HE JOIyCKaeTcs.
3aI0JDKEHHOCTH (ITPOITYLICHHBIE 3aHSTHS, HEBBIIIOJHEHHBIE 3aJaHUs) OJIKHBI
OBITh JIUKBUIUPOBAHBI.

Buabi u popMbI 0TPAOOTKH NPOMYIEHHBIX 3aHATHIA

CtyneHT, NpOMYyCTUBIIUNA 3aHATUS 00s3aH uX OoTpadoTarh. OTpaboTka
MPAKTUYECKUX 3aHSATUM OCYILIECTBIACTCS B IPUCYTCTBUU MPETIOAaBATEIIS.

CryneHT, HE TOCEIIABIIMK WIIM TMPOMYCTHBIIUN OOJBIIOE YHUCIO JICKIUH,
JUISL JOTYCKa K 3a4€Ty JOJKEH MPEI0CTaBUTh PYKOMMMCHBIM KOHCIIEKT JICKIIMN WIIN
Hamucath pedepar mo NponymeHHbIM TEMaM.

CtyneHT mnojiydyaeT JONMYCK K 3a4€Ty, €CJIM BBIMIOJIHEHBI W CHAHbI BCE
J1a00paTOPHBIC M TIPAKTUYECKUE 3aHATHS.

11. MeToau4eckue peKOMEHIAMH MPeNoAaBaTe/ M M0 OPraHu3alumn
00y4yeHHs 10 JUCHUILINHE

Crnemmduka IUCUMIUIMHBI SBISETCA HEpa3pbiBHAs CBSI3b TEOPHH C
npaktukoi. TeopeTuueckue 3HaHUS, KOTOPbIE CTYACHTHI MOJTYYAOT Ha JICKUIHUSX,
MOATBEPKAAIOTCS U YCBAaUBAIOTCSA HA MPAKTUYECKUX 3aHATUAX. [ns ycmemHoro
YCBOGHHUSI MaTepuana HEOoOXOAWMBbl 3HaHUS (UMK B OOBEME IIKOJbHOU
MpOrpamMMbl M 3JIEMEHTAPHOM MaTeMaTWUKW. IS MOBBIMIEHUS YPOBHS 3HAHUU Yy
CTyICHTOB, HEOOXOJAMMO HCKaThb IYTH COBEPIICHCTBOBAHUS  METOAMKHU
MpenoiaBaHus:

- HCHOJIb30BaHUE pa3zHOOOpa3HbIX (OpPM, METOJOB U MPUEMOB AKTUBHU3ALUU
MMO3HABATEIBHOM JEATEIbHOCTU yYaIuXcs (B T.4. aKTUBHBIX U UHTEPAKTUBHBIX);
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-MCIIONIb30BaHKE HATJIIJHOTO MaTepuana:Tabiul], pUCYHKOB, CXeM, JeMOHCTPALHs
OTIBITOB;

-KOMIIBIOTEpU3aLUA 00yUeHNIS,

-MCTIONB30BaHUE PA3NTUYIHBIX (OpPM OpraHu3ali CaMOCTOSITEIBHON paboTHI
CTYZEHTOB: HHIMBUAYyallbHas, IPYTIIOBast, KOJIEKTHBHAS,

- CUCTEMAaTHUYeCKHI KOHTPOJb pa3MUYHBIX BUIOB B TIpoIlecce 00ydIeHHUS.

BuIbI TEKYIIIEr0 KOHTPOJIS: KOHTPOJIBHEIN OMPOC, TECTUPOBAHKE [TPHU BHITIOIHEHUM
 BUPTYaJIbHBIX 3a1aHUH. .

Byl ©TOroBOro KOHTPOJIA 110 AUCIUIIIMHEE: 3a4ET

[Tporpammy pazpaboTai: /
7

bpenuxuu C.A., 0.T.H. Y A~
e
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