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JINCT COT'JIACOBAHMIA

[Iporpamma coctaBieHa B coorBeTcTBUU ¢ TpeboBanusmMu OI'OC BO no nampapiieHHIO
noarotoBku 19.03.03 [TpoayKThl TUTaHUS )KUBOTHOTO MPOUCXOKICHHUS.

Pa3paborumk, a.1.H., mpodeccop ['mezaunona A.U.

[Tporpamma omoOpeHa Ha 3aceaHiH Kaeapbl TEXHOJIOTHIECKOTO 000pYIOBaHUS OT «24%
auBaps 2023 roga, nporokoi Ne 6.

3aB. kadeapoii, K.T.H., 1oiieHT Bunorpamosa 10.B.

PaGouass mporpaMma JMCHUIUIMHBI COTJIACOBaHA HA 3aCEIaHUU METOJIMYECKOW KOMHUCCHH
TEXHOJOru4ecKoro ¢akynbrera ot «16» despans 2023 rona, mpoTokon Ne 6.

[Ipencenarens METOAMYECKON KOMUCCHH, K.T.H., 10o1IeHT bypmaruna T.1O.



1 desb u 3an0a4u y4eOHOM TUCUUNIMHBI

Heab u3yueHuss Kypca - cHOPMHUpPOBATH Yy CTYJICHTOB 3HAHHS O 3aKOHOMEPHOCTSX,
MPUHIMIIAX TEXHUYECKOW peanu3allid W METOAAaX WHKEHEPHOTO pacueTa TEeXHOJIOTHYECKHX
MPOIIECCOB U alapaToB MHUILIEBIX MPOU3BOICTB.

3agauyu TUCHHUILINHBI:

- ¢opmupoBanue Ha 0Oa3ze (hyHIaMEHTAIbHBIX 3aKOHOB (DM3WKHM W XMMHH 3HAHHH 00
00IIMX Mmporeccax, MPOTEKAIONINX B Pa3IMYHbIX MUIIECBBIX TPOU3BOJICTBAX;

- (opMuUpOBaHHE HABBIKOB I10 PAIMOHAIN3AIMN IPOIECCOB M COBEPIICHCTBOBAHUIO
anmnapaToB MUIIEBHIX TPOU3BO/ICTB;

- QopmupoBaHuEe CHOCOOHOCTEH IO OCBEUICHHIO OCHOBHBIX TEXHUYECKUX MPOOIIEM,
HAYYHBIX JIOCTHKCHUH W COBPEMEHHBIX TCHJCHIIMH WCIOJIb30BAHUS HOBBIX (DU3NYCCKHUX
METOJIOB 00Opa0OTKH MHIIEBLIX TPOAYKTOB.

2 MecTo yueOHO# qucuMILIMHBI B cTPpyKType OOII

Hucuunnuna «lIponecchl 1 anmapaThl NMHIIEBBIX MPOU3BOACTB» IO HAMPABICHUIO
noarotoBku 19.03.03 TIpoayKkTel mUTaHUS KUBOTHOTO MPOUCXOXKIACHH, poduib TexHomorus
MOJIOKA ¥ MOJIOYHBIX MPOIYKTOB. MHIEKC TUCIMITINHEI 10 ydyeOHOMY 1miany: b1.0.25.

OcBoenne aucuuriuHbl «lIpormecchl U anmapaThl MUIIEBBIX MIPOU3BOJCTBY OazupyeTcs
Ha 3HAHWSIX M YMCHHUSX, MOJYYCHHBIX CTYJACHTAMHU IPU W3YYCHHH TAKUX JAUCIHIUINH Kak:
«matemaTtuka» - b1.0.06, «pusuka» -61.0.07.

Jucnummna «IIponeccsl ¥ anmaparhl TUIIEBBIX TPOU3BOJCTBY SBISETCS 0a30BOM AJis
W3Y4YEeHHs] JIMUCUUIUIMHBI TEXHOJIOTUYECKOEe O0O0py/I0BaHUE b1.0.24, nns ycneurHoro
npoxoxkaenus npeaauuioMuon npaktuku b2.0.04(11x), nist seimmonnenus BKP b3.01.02.

Ob6nacTh npodeccruoHanbHON ASSITENFHOCTU BBITYCKHUKOB:

— 01 O6pa3zoBanue u Hayka (B cdepax: HAyYHBIX UCCICIOBAHUN TEXHOJIOTHI MPOTYKTOB
J)KUBOTHOTO TIPOMCXOXKJEHUS PA3IUYHOTO0 Ha3HA4YeHMs; MPO(eCcCHOHATBHOTO OO0ydYeHHs,
npodeccuoHaIbHOr0 00pa30BaHus U JONOJHUTEILHOTO MPOPECCUOHAIBHOIO 00pa3oBaHMus);

— 22 INumeBas NpOMBIIIIIEHHOCTD, BKIIIOYast MPOU3BO/ICTBO HAMTUTKOB U Tabaka (B cdepe
TEXHOJOTHIl KOMIUIEKCHOU MepepabOTKU MSICHOTO M MOJIOUHOTO ChIPbs). MPOAYKIUS (YCIyTH) U
TEXHOJIOTMYECKHUE TPOLIECCHI;

OO0bexThl MpoheCcCHOHATBHON e TENbHOCTH:

— IHIIEBBIC IPESAPUATHS;

— CHEIHUATN3UPOBAHHBIC 11€Xa, UMEIoINe (DYHKIIMH MUIIEBOTO MPOU3BOJICTBA;

— chbIpbe, onygadpuKaTel U TPOAYKTHI KUBOTHOTO MPOUCXOXKACHHUS U THAPOOUOHTEHI,
MIPOIYKTHI IEPEPAOOTKH (BTOPUYHOE) U OTXO/IbI, MUIIEBHIE HHTPEIUEHTHI U I00aBKH,

— TEXHOJOTH4ecKoe 000py/10BaHUE;

— 1pubopsI;

— HOpMAaTHBHaf, MPOEKTHO-TEXHOJIOTHYECKast JOKYMEHTAIus, CaHHUTapHBIE,
BETEpUHAPHBIC U CTPOUTEIbHBIC HOPMBI U TIPABUIIA;

— MEXIYyHapOJHbIE CTaHAAPTHI; METOABI M CPEJACTBa KOHTPOJISI KadecTBa CHIPHS,
oy pabpuUKaToOB ¥ TOTOBBIX IPOAYKTOB;

— TMPOCThIE UHCTPYMEHTHI KAYECTBA;

CUCTEMBI Ka4eCTBa,
0a3bl JaHHBIX TEXHOJIOTHYECKOT0, TEXHUYECKOTO XapaKTepa;

— JaHHbIE  MOHHUTOPHHIa  SKOJOTMYECKOH H  OHONOruyeckoid  0Oe30macHOCTH
IIPOJOBOJIBCTBUS U OKPYKAIOLIEH CpeIbl

Buns! npodeccnoHanbHOM eI TETbHOCTH BBITYCKHUKOB!



— HAYYHO-HCCJICIOBATCIIbCKAA,

— IHPOU3BOACTBCHHO-TCXHOJIOT'HYCCKAsI.

— OpraHu3allMOHHO-YIIPAaBJICHYCCKAA
— IIPOCKTHAasA

3 Komnerenuuu odyyaminerocsi, popMupyemMbie B pe3yJibTaTe 0CBOEHHS Y4eOHOI
AUCHMILTUHBI

[Ipomiecc  w3yuyeHUs AWCITUTUIMHBI

HaIlpaBJICH Ha

dbopMuUpOBaHUS  CIEAYIOLIUX

komneTreHui B coorsercTBur ¢ ®I'OC BO 1o nanHOMY HanpaBi€HUIO OJTOTOBKU

Koa 1 HamMeHOBaHHE KOMIIETEHIIUH

Koa u HauMeHOBaHMe HHIUKATOpa
JOCTHKCHUSA KOMIICTCHIIUN

OIIK-3. Cmnocoben wucnonp3oBarh 3HaHus | M -lonk-s 3HaeT cojepikaHue  HHKEHEPHBIX
UH)KEHEPHBIX  IPOLECCOB IPU  pelIeHUM | MPOIECCOB.
npo(ecCHOHANBHBIX 3aJad M 3KCIUlyaTalluu
NA-2omks YMeeT  HCIOJNB30BATh  3HAHUS
COBPEMEHHOI0 TEXHOJIOTUYECKOTO
MH)KEHEPHBIX IPOLECCOB IPU  pElIeHUH
00opyaoBaHus U NpUOOPOB
podeccuoHaNBHBIX 3a/au.
N-3onk-3Bnageer cmocoOHOCTHIO HCIIOJIB30BATh
3HaHUS MHXEHEPHBIX MIPOLIECCOB MPH PEILICHUH
npoecCHOHANBHBIX 3aad M 3KCIUlyaTalluu
COBPEMEHHOT0 TEXHOJIOTUYECKOTO
000py0BaHus U IpUOOPOB
I1K-15.Cnocoben npou3BOIUTh | M/-1nk1s 3HaeT TEXHOJOTMYECKUE IPOLECCHI
MaTeMaTH4ecKoe MOJICIIMPOBAaHUE | IPOU3BOJICTBA MIPOIYKTOB MTUTAHUS
TEXHOJIOTUYECKHUX TPOLIECCOB MPOU3BOJCTBA | )KUBOTHOI'O MPOUCXOXKICHHS.
IPOIYKTOB MTUTAHUS KHUBOTHOTO
POMCXOKACHUS HA  0ase  CTAHZAPTHBIX NJI-2rk-15Y MeeT POU3BOAUTE MATEMAaTUYECKOE
[aKETOB MPUKIAAHBIX [POrpaMMm B Lejisx | MOACTHPOBAHHE TEXHOJOTHYECKUX TPOLECCOB
ONTUMU3AIMU  TPOM3BOJACTBA,  Ppa3pabOTKH

HOBBIX TE€XHOJIOTHM U TEXHOJOTHMYECKHUX CXEM
MMPOU3BOACTBA ITPOAYKTOB ITUTAHUA ) KUBOTHOT'O
MMPOUCXOKACHUA

N-3nk-15 Braageer crnocoOHOCTBIO TTPOU3BOIUTH
MaTeMaTUUEeCKOe MO/JIEJIMPOBAHUE
TEXHOJIOTUYECKUX IIPOLECCOB IPOU3BOICTBA
MPOJIYKTOB NUTaHUsA ’)KUBOTHOT'O
MPOUCXOXKACHUS Ha  0a3e  CTaHAapTHBIX
MMAKETOB TMPUKIAJAHBIX TPOTpaMM B MENAX
ONTUMM3AIMK  TPOU3BOJICTBA,  Pa3pabOTKH
HOBBIX TEXHOJIOTUM M TEXHOJOTHYECKUX CXEM
MPOU3BOACTBA MPOAYKTOB IIUTAHUS JKUBOTHOTO
MPOUCXOXKICHHSI.

4 CTpyKkTypa H colepxkaHue y4eOHOM I1CUMILINHBI

OO61mas TpyA0eMKOCTh AUCHUTUTHHBI COCTaBIsAeT 5 3aueTHbIX equHul] — 180 yac.
4.1 CTpyKTypa TUCUMILUIUHBI

. Ounas 3aoyHas
Bun yueOnou (bopma Ounas popma 3aounas popma
paboTHI P
Bcero | 3 ceMeCTp\ 4 cemecTp| 5 cemecTp \ 6 cemecTp BCETO




AyIuTOpHBbIE 136 68 68 16 16 32

3aHsTHS (BCero)

B mom uucne:

Jlexuu(JI) 68 34 34 8 8 16

[TpakTHueckue 34 - 34 - 8 8

sansaTus(113)

JlaGopaTopHbie 34 34 - 8 - 8

paboTrI(JIP)

KoHTpoib 8 4 4 4 9 13

CamMocTosiTe/IbHAS 36 - 36 52 83 135

padora (Bcero)

Bun 3auer, 3ader IK3aMeH 3auer IK3aMeH 3auer,

MPOMEXKYTOUHOH | IK3aMeH KonTpoabnas KOHTPOJIbHAas

aTTecTaluu padora padora,
IK3aMeH

OOmas 180 72 108 72 108 180

TPYAOEMKOCTb,

Y4achl

3auéTHEIE €TUHUIID] 5 2 3 2 3 5

4.2 Copep:xanue pa3jiejioB y4eOHOM JMCHUIIMHBI

Paspen 1. Beenenne. OcHOBHBIE 3aKOHBI HayKHM O Ipoueccax u anmnaparax. [Ipegmer
u3ydenus. Llenn u 3amaun xypca. OcHoBHbIe OHATHA. Knaccudukanus OCHOBHBIX TPOIIECCOB H
anmnaparoB M MX XapakrepucTuka. OCHOBHBIE 3aKOHBI HAYKH O MPOIEccax U anmnaparax. bamaHcsl
Maccel W dHepruu. [loHstue o MoxenupoBaHuu. MaremaTtuueckoe U (U3HUECKOE
mMonenupoBaHue. Teopuss momoOusi Kak HaydyHas Teopusi OOOOLIEHHBIX  JaHHBIX
AKCIIEPUMEHTAIbHBIX HuccnenoBanuil. Kputepunm mnonoOus. Onrtumusanusi MpoOLECCOB U
anmnaparos.

Pasnen 2. Mexannueckue mnpoueccsl. M3menbuenue. IlpumeHeHne B NHIIEBOM
OpOMBIIIIEHHOCTH. Teopus mpouecca. Knaccudukanus cnocoboB W MaluH Ui IpOoOJIeHHUS.
Xapakrtepuctuka mamuH. Pacxon sHeprum Ha usmenbueHue. CoptupoBka. Teopust cuTOBOTrO
aHanmu3a. MeToJsl M MalMHBI JUIs copTHpoBKH. KoaduuueHT mnone3Horo nedcTBus mnpu
coptupoBke. OOpaboTtka naBieHueM. OcHOBbI Teopuu. Ilporecchl oTkatus, (opmoBaHus,
npeccoBaHus. MaluHel 1711 00pabOTKU AaBICHUEM, YCTPOUCTBO, IPUHIIHII JeHCTBUS.

Paszpen 3. I'mppomexannueckue npoueccel. Ocaxnaenue. Teopus npouecca. OcaxaeHue
B II0JIE I'PaBUTALMOHHBIX CHJI. OmpeneseHne CKOPOCTH OCaXACHHUS OAUHOYHOW YacTHULIBI U B
CTECHEHHBIX YCJIOBHUSX. Y CTPONCTBO U pacdeT OTCTOMHUKOB. OcaX[IeHUE B MOJIE IIEHTPOOSHKHBIX
cui. CenapupoBanue. HazHaueHne U CyIHOCTh mporecca. Teopus cenapupoBaHHs, OCHOBHBIE
TEOPETUYECKHE IOJIOKEHHUSI, BBITEKAIOIINE U3 Hee, UX MPAaKTUYeCKOoe MPUMEHEHHE. Y CTPOMCTBO
U pacyer cenapaTopoB. ['MaponnHaMuKka ABM)KEHHUS KMJIKOCTH Y€pe3 HENOABM)KHBIE 36pHUCTBIE
ciou. XapakTepUCTUKA 3€pPHUCTBIX ClIoeB. Teopusi (QUIBTPOBAHUS TOJ JEHCTBHEM Iepernaja
naBieHuil. MeMOpaHHble TIpollecChl M HMX MECTO B MOJIOYHOH  MPOMBIIUIEHHOCTH.
VasTpadunbTpanus, o0paTHbIM 0cMOC, MUKPOPHIIBTPALIHSL.

I'uapoavHamMuKa MPOLECCOB B3aMMOJIEHCTBHS rasza (mapa), >KUAKOCTH U CBHITyYUX Tell.
ITceBnooxmxenue. Teopus npouecca. Pexxum Butanus 1 yHoca. [I[puMeHeHre 3Tux mporeccoB B
MOJIOYHOM MpOoMBIINUIEHHOCTH. lIpuMeHeHue mpouecca B MNHIIEBOH IMPOMBIIUIEHHOCTH.
MexaHnyeckoe nepeMmemnBanme. Pacuer MomHoOCTH Ha nepeMelnBanue. THUIIb MEMalloK U UX
YCTPOMCTBO.

Pa3nen 4.TemnoBsie mporecchl. O0Imas XxapakTEPUCTHKA TEIUIOBBIX MPOIECCOB, UX POJIb
B MHIIEBON NMPOMBIIUIEHHOCTH. bamaHcel sHeprum i Termioo0MEeHHBIX mpoieccoB. CrnocoOs
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nepefaun TeIljla M MX XapakTepUCTHKA. MexaHu3M MepeHoca Terla TEIIONPOBOIHOCTBIO,
KOHBEKLMEH, U3TyYCHUEM.

TennoBoe nonodbue. Kpurepuun termsioBoro nogodus. Mx npuMeHeHue B MPaKTUYECKUX
pacuerax. OcCHOBHOe YypaBHEHHE Terulonepenaud. IIpuMeHeHHe OCHOBHOIO ypaBHEHHUS
TEIUIoONepelaun sl pacueTa TEIIOOOMEHHOW ammaparypbl. KOHCTpYKIMS OCHOBHBIX BHIOB
TEIJIO00MEHHON anmnaparypbl, TPUMEHSEMON B MUIIEBOM MPOMBIIUICHHOCTU. XapaKTepUCTUKA
OCHOBHBIX TEIUIOHOCHUTENEH, UX CpaBHUTENbHAs oueHka. KonneHcauus. dusznyeckue OCHOBBI
nporecca. Knaccudukanus KOHIEHCATOPOB, MX YCTPOMCTBO, pacyerT.

BrimapuBanne. Ha3HaueHne M NpPUMEHEHHE B  NUUIEBOM  MPOMBIIUIEHHOCTH.
TeopeTnueckne OCHOBBI BblIapUBaHMs. THUIBl BBIIAPEHHBIX ammnapaToB. BakyyMm-BelllapHble
anmapaThl ¢ €CTECTBEHHON U NPUHYIUTEIbHON LMPKYJsLKUeld. BolllapuBaHue B TOHKOU IUICHKE.
MarepuanpHblii U TEIIOBOM OanaHc. TemmeparypHblie IOTEPH, UX BUABI U ornpeneneHue. Pacyer
MOBEPXHOCTU HarpeBa. CyIIHOCTh MHOTOKpPATHOTO BhlapuBaHus. OnpeeraeHne OnTUMAIbHOIO
Yrcia KOpIycoB. BrimapHoii anmapat ¢ TermIoBbIM HacocoM. [lyTH MHTeHCH(HUKAIUY BBITAPHBIX
arnmnaparos.

Pa3gen 5. MaccooOmennsle nporeccsl. OOmue cBeeHns 0 MacCOOOMEHHBIX IpOoIIeccax.
MexaHu3mbl iepeHoca Maccel. MonekymnsipHas U koHBekTuBHas quddysus. [logodue TemnoBbix
1 MaccooOMEHHBIX IporeccoB. Maccomnepenaya. JBrxkyias cuiia mpouecca.

Ab6copbuus. Hasnauenume u cymHocTh mporecca. PU3NYECKUE OCHOBBI aOCOPOLIMH.
OcHOBHBIE KOHCTPYKIIMH abOcopOepoB © ux pacder. Axacopbuums. OOmue CBeIeHUS.
XapakTepuctuka aacopbeHToB. MaccooTaaua u Maccomepenada mnpu aacopOuuu. OCHOBHBIE
KOHCTPYKLIMHU anmapaToB i ajacopOuuu U ux pacyer. Cymika. @uU3ndyeckue 0CHOBBI Mpoliecca.
@opMmbl CBSI3U Bilard ¢ MarepuanoM. [lapaMerpsl BiIaXKHOrO BO3JyXa U OIPEACIIEHHE HUX C
MOMOIIBIO 1 -X auarpaMmbl. M300paskeHHe MpOIECCOB HAarpeBa, OXJIAXKACHUS, CMEUICHUS WU
CYUIKH Ha 1 - X TuarpaMMe. MaTtepualibHbli U TeII0BOM GanaHchl cymku. CopOuus 1 JecopOrus
Binaru. Kuneruka cymku. Kpusble cymku u ckopoctu cymku. OCHOBHBIE TUIBI CYHIMJIBHBIX
yCTaHOBOK. TeXHMKO-?KOHOMHMYECKasl OIIEHKa CYIIMIOK M 00J1aCTH UX IPUMEHEHUSI.

Kpucranmnmzanus n pacrBopenre. HazHaueHrne U CyIIHOCTh MPOLIECCOB. MaTtepHualibHBII
U TEIJIoBOW OanaHChl. AmmapaThl AN KPUCTAUIM3AIUH U PACTBOPEHMS, UX KOHCTPYKLHUSA U
pacyer.

4.3 Pa3zjesibl y4eOHOM JUCHUNJIMHBI U BU 3aHATHI

Ne Haumenosanue
I /II pazzenoB yueOHOM J JIP 113 CPC Kontposs | Beero
JCHUTIINHBI
Beenenune. OcHOBHEIE
1 3aKOHBI HAYKH O 2 i 5 i 4
nporieccax u -
anmaparax
5 Mexanunueckue 4 i - 4 i 8
MIPOLIECCHI:
3 I'unpomexanuueckue 29 12 12 10 3 59
MIPOLIECCHI:
4 TenynoBble Mpolecchl 20 12 12 12 3 59
5 MaccoobmeHHbIe 20 10 10 8 9 50
MIPOLIECCHI
Bcero 68 34 34 36 8 180




5.Martpuna ¢popMHUpoOBaAHUSA KOMIIETEHIUI M0 TUCUUIJIMHE

Oo6menpodec- [Tpodec-
OO01uee
Ne CHOHAJIbHBIE CHOHAJIbHBIC
Pazensl, TeMBI AUCIUTIITMHBI KOJIMYECTBO
ILI1. KOMIIETCHIINH KOMIIETCHIINH KOMITETEHI
OIIK-3 I1K-15
1 | BBeagenue. OCHOBHBIE 3aKOHEI + 1
HAYKH O IPOIIECccax U ammaparax

2 | MexaHuuecKHe MpOIEeCcChl + - 1

3 | 'magpomMexaHUYeCcKHe MPOIECCHI + + 2

4 | TenioBbI€ IPOLIECCHI + + 2

5 | MaccooOMeHHBIE POIIECChI + + 2

6. O6pa3oBaTejibHbIE TEXHOJIOTHHU

O06mwem gacoB Bcero 180 gacos, B T.4. neknuu 68 gacos, maboparopHbie padoThl 34 vaca,
MpaKkTUYECKUe 3aHsaTus 34 yaca.

O6pazoBaTenbHbIC

TCXHOJIOTHH, HCII0JIb3YCMbIC npu HN3YyUCHUHN

JYCLIUIIIINHEL:

TPaJULMOHHBIE TEXHOJOTHH (JIEKIHMH, JTaOOpaTOpHbIE M NPAKTHUECKHUE 3aHATHUS, HANUCAHHE
KOHTPOJIBHBIX pa0oT); WHTepaKTHBHBIC (TpeAcTaBieHbl B Tabmune). OObeM 3aHATHH B
UHTEPaKTUBHON opMe cocTaBisieT 27% OT ay JUTOPHBIX 3aHSATHH.

Ta6n1z1ua - I/IHTepaKTI/IBHHe 06pa3OBaTeHBHLIC TCXHOJIOTUH, HCIHOJB3YEMbIC B ayAUTOPHBIX

3aHATUAX

Cemectp

Bun
3aHATUA
(J1, JIP)

Hcnonp3yemble HHTEpaKTUBHBIE 00pa30BaTeIbHbIC
TEXHOJIOTUHU

KommuectBo
9acoB

J

[IpoGnemHas nexuus Ha TEMY:
«HanodunbTpanus npu nepepaboTke BTOPUUHOTO
MOJIOYHOT'O CBIPbS»

Jlexuust Bu3yanuzanus Ha Temy: «KoHcTpykumu
TEII000MEHHBIX aNlapaToB U UX CPaBHUTENIbHAS
OLICHKa»

Jlexuus Buzyanuzanus Ha TeMy: «KoHcTpyknnm
CYILIMJIBHBIX aNIapaToOB U UX CPABHUTEIIbHAS OLICHKa»

I13

['pynnosas paboTa Ha TeMy «CpaBHUTENbHAs OLICHKA
Pa3IMYHBIX CIOCOOOB pa3/ieieHNs HEOJHOPOIHBIX
CHCTEM)

I13

AHaJIM3 KOHKPETHBIX CUTYyaIuii (case-study) tuna
CUTyalMs-WUTIOCTpanus Ha TeMy: «He3zaBucumMocThb
MPOU3BOAUTEIBHOCTU OTCTAUBAHHUS OT BBICOTHI
OTCTOMHUKA»

I13

AHaim3 KOHKPETHBIX CUTYyaIuii (case-study) tuna
cuTyanus-mpobdiema Ha TeMy « TpyJHOCTH onpeaenecHus
Koa(durmenTa TEIIO0T/auu U3 OCHOBHOTO YPaBHEHUS
TEIUIOOTAAUM

I13

AHanm3 KOHKPETHBIX CUTYyaIuii (case-study) tumna
CUTYyaIHs - OlleHKa Ha TeMy «O00oCHOBaHHE
ONTUMAIILHOW CKOPOCTH JIBUKCHUS TETNIOHOCUTEIIS B
3aKPLITBHIX KaHaJlaX TCHHOOGMCHHBIX armapaToB»

JIP

JlenoBas urpa Ha Temy «Opranu3aiusi ¥ MpoOBEICHHE




rpoliecca CTyIIEHHs U CYLIKH Ha MOJIOYHOM
PEIPUITHID)

Hroro:
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7. Y4yeOHO-MeTOAUYECKOE o0ecrieYeHrne CaMOCTOSATEeIbHOI padoThl CTy1eHTOB. OlleHOYHbIe
cpeAcTBa UISl TEKYIIero KOHTPOJSA YCHeBaeMOCTH, IMPOMEKYTOYHOIl aTTecTAllMH MO
UTOraM OCBOEHMS AUCHMIIIHHBI

7.1 Buabl caMocTOsSITEILHOIM paﬁoTLI, MOPAAOK UX BBIIMMOJTHECHUA U KOHTPOJIHA

Ne Paszex (rema) Buabr CPC Hopsaok Bpimonnenuss CPC Meron
n/n AUCHMILIMHBI KOHTPOJIA
1 | Beenenue. Ocuosurble| [lonroroska x| Pabora c JICKIIMOHHLIM | Y CTHBIN
3aKOHbl ~ HAyKM O TECTUPOBAHUIO,| MAaTEPHAIIOM, OCHOBHOM U | OIpoc
rpoueccax 51 JIOTIOJIHUTEIIBHOM ~ JIMTEPATYPOH,
anmaparax HMHTEpHET-pecypcamMmu
2 | MexaHnuveckue [ToaroroBka k | Pabora c JIEKUMOHHBIM | TecTupoBanue
MIPOLIECCHI TECTUPOBAHUIO | MATEPUAIIOM, OCHOBHOM u
JIOTIOJIHUTEIIBHOM ~ JIMTEPATYPOH,
MHTEpHET-pecypcami,
3 | 'mnpomexannveckue | [lonroroBka x | Pabora c nexkuoHHsIM | TectupoBanue,
MPOIIECCHI JIP, MaTepHaIIOM, OCHOBHOM U | YCTHBIN OIIpOC,
IIOATOTOBKA K | JIOIIOJIHUTEJIBHOM  JINTEPATypOu, | KOHTPOJIbHAA
TECTUPOBAHUIO | UHTEPHET-PecypcaMu, MOATr0TOBKa | paboTa
otuera 1o JIP
4 | Tenmossle mpoueces! | [TonroroBka k | Pabora c nekuoHHsIM | TectupoBanue,
JIP, MaTepuaiomM, OCHOBHOU U | YCTHBIH OIIpoc,
IIOATOTOBKA K | JIONIOJIHUTEIIBHOM  JINTEPaTypoOil, | KOHTPOJIbHAA
TECTUPOBAHUIO | HHTEPHET-PECypcaMu, MOJArOTOBKa | paboTra
otuera 1o JIP
5 | MaccooOMeHHbIe [TonroroBka x | PaGora c JIEKUUOHHBIM | TecTupoBaHue,
IIPOLIECCHI JIP, MaTepHalIoM, OCHOBHOM U | YCTHBIH OIIpPOC,
MOATOTOBKA K | JIOIOJIHUTEIBHOM  JINTEPATypoOil, | KOHTPOJIbHAs
TECTUPOBAHUIO | UHTEPHET-PECYpCcaMu, MOATOTOBKa | paboTa
otyera no JIP
6 | Urorossrii kouTposs | [logroroBka k | PabGora c JEKIIMOHHBIM | DK3aMeH
JK3aMEHy MaTepHalioM, OCHOBHOM u
JIOTIOJIHUTEIIBHOM ~ JIMTEPATYPOH,
UHTEpHET-pecypcamMu

7.2 KoHTpOJbHBIE BONPOCHI /I CAMONIPOBEPKH

Pazniensl paboueit
IPOTrpaMMBbI

HepequL BOIIPOCOB JIs1 CAMOCTOATCIIBHOTO U3YUCHUA




Paznea 1. 1. Kakue ocHOBHBIE 3aKOHBI HAyKH MOJI0XKEHBI B OCHOBY M3yUEHUs
BBenenue. JYCLIUAIIIINHEI?
2. Yto Takoe Teopus moaoous?
3. Kakue npumMeHstoTCs METOIbI MOICTTUPOBAHUS?
4. Kakue paznuyaroT mogoous?
5. UTo HaA3BIBAIOT KPUTEPHEM MO 100MsI?
6. Kakue crmocoObI moiTydeHus KpUTeprueB moaoowus 3Haete?
7. YTo 1MookKeHO B OCHOBY METO/1a aHAJIM3a pa3MepHOCTen?
8. Kak popmymnupyercs nepast Teopema mogoousi?
9. Kputepuu onTuMu3aiuu.
Paznean 2. O0padoTKka NMPOAYKTOB J1aBJIEHHEM
Mexannueckue 1. Kakue nmapaMeTpsl BIUSIOT Ha BBIXOJ )KUIKOTO MPOAYKTa MIPU OTKUME
IIPOLIECCHI Y KaKMe anmnaparbl IPUMEHSIOT AJIs peaInu3aluy 3Toro mpouecca ?
2. Kakue 3aK0HBI UCIIONB3YIOTCS AJIs OMMCAHUS 3TOTO Tpoiecca?
3. B uém 3axmrouaercs (puznyeckasi CynHOCTh MPoLecca MpH
dbopMOBaHUM IMYTEM IITAMIOBAHHUS?
4. KakoBa KOHCTPYKIIMSI IPUMEHSIEMBIX B MUIIEBON MTPOMBIITUICHHOCTH
MpeccoB?
5.J1J14 yero npuMEHsIOTCS MPECCOBAHUE, IITAMIIOBAHUE U OTKUM B
MULIEBON TPOMBIIUIEHHOCTH?
N3menbuenne (apodiieHue)
6.Ha xakue BUIbI moApazensieTcs n3Melb4eHe B 3aBUCUMOCTH OT
HAYaJIbHBIX U KOHEYHBIX Pa3MEpPOB KyCKOB?
7.Kak paccuuThIBaIOTCS 3aTpaThl SHEPTUU HA ApoOieHue?
8.XapakTepnu30BaTh OCHOBHBIE TUIIbI IPOOMIIOK: IIEKOBbIE, KOHYCHBIE,
MOJIOTKOBBIE, BAJIbIIOBEIE, ITAPOBHIE MEIHHUIIBI, BUOPAIIMOHHBIE
MeTbHHIIBI. KakoB MX MPHHIIATT JCHCTBHS ?
Kinaccnpukanusi 1 COpTHPOBKA 3ePHUCTBIX MATEPUATIOB
9.Kakue criocoOsbI ki1accu(puKauy NPUMEHSIOTCS B MUILEBOU
MPOMBILIUIEHHOCTH?
10. Ha yem ocHoBana kitaccugukanus rpoxoueHruem? Kakoso
YCTPOKCTBO IpoxoTa’?
11. B ueMm 3axirouaeTcsi CyIHOCTbh CUTOBOIO aHAIN3a?
12. KakoB xapakTep JBUKEHHUS YAaCTHUIl HA CUTE?
13.Kak ouenuBaercsi 3ppeKTUBHOCTh COPTUPOBKH?
Pasnea 3. OrcranBanue
1 Kakwue cuibl eMCTBYIOT Ha TBEPAYIO YACTHUILY MU €€ ABMKEHUHU B
I'mapoMexaHuueckne | rpaBUTallMOHHOM IOJIE B )KMJKOM cpene?
IIPOLECCHI 2 Kak paccUuThIBa€TCsl CKOPOCTh OCAXKICHHS TBEPIOW OTMHOTHOM

cepudecKoil yacTUIIbl B XKHUIKOM cpene?

3 OT KaKuX mapaMeTpoB 3aBUCUT KOADDUIIMESHT CONPOTHBIICHHUS CPEIIBI?
4 TIpu KakoM peXUMe M IToYeMy IpOoIecC OTCTAUBAHUS TBEPABIX YACTHIL
HauOoiee 3 pexTuBeH?

5 Kakue kpurepuu ruJpoMEeXaHuYecKoro o001 OMUCHIBAIOT MPOLIECC
OTCTauBaHUs?

6 Kak yuuTsIiBaeTcs HeC(epuIHOCTb YaCTHUI] U MAaCCOBOCThH Ipoliecca
OTCTauBaHUs?

7 Kakue KOHCTPYKIIMH alapaToB UCIOJB3YIOTCS AJIs OTCTauBaHus?

8 Kakue ypaBHeHUs JiexKaT B OCHOBE pacyéTa OTCTOMHUKA?

9 Kakue cioco0bl HHTEHCH(HUKAIIMK TPOoIiecca MPUMEHSIOTCS IPU
OTCTauBaHUU?

HenTpudyruposanue




11 KakoBa CyIIHOCTh ¥ Ha3HaUYCHUE TpoIecca HEHTPUPYTHpOBaAHUS?
12 Tlonx neficTBUEeM KaKMX CHJI HAXOAUTCS TBEPAAs yacTuiia B Oapabane
HeHTpUPyTH?

13 Kak paccunTbiBaeTCcsi CKOPOCTh pa3ieleHus TBEPAON OJUHOUHOM
cepudeckoil yactuiel B 6apabane nentpudyrun?

14 C nomo1ipio KaKoro KpUTepHsi pacCUuThIBacTCs 3(h(PEKTUBHOCTD
HEHTPUPYTHPOBAHUS?

15 Kakoii pexuM nienTpudyrupoBanus Hanoosee 3pexTuBeH?

16 Kakue KOHCTpYKIMHU HEHTPUDYT TPUMEHSIOTCS B MUIIEBOM
MPOMBIIIIIEHHOCTH ?

17 Kak paccuuThIBaOTCS OTCTOWHBIC IEHTPUPYTH?

CenapupoBaHue

18 KakoBo Ha3Ha4YeHUE U CYITHOCTH MPOLIECCa CEeMapupOBaHUs?

19 Ilox neficTBHEM KaKMX CHJI HAXOAUTCS YacTHUIA (KUPOBOM IIAPHK) B
MEXXTapeJIOYHOM IIPOCTPAHCTBE cenaparopa’?

20 KakoBa TpaeKkTopusl IBUKEHHS KUPOBOTO MIapuka (TBEPI0i
yacTHIlsl) B Oapabane cemaparopa?

21 Kakwue mapaMeTpsl U KaK BIUSIOT HA TIPOU3BOAUTEIHLHOCTD
cemnaparopa?

22 Kakue HeZJOCTaTKH UMEET dJIEMEHTapHAas TCOPHsI CeIIapUPOBAHUS U
KaK OHU YCTPaHSIOTCS 3a CUET THAPOMEXaHUYECKOi Teopun?

23 Kak pe>xuM JBIDKEHHS BIHMSET Ha pa3zelieHHe IPU CeTlaprupOBaHuN ?
24 KakoBO yCTpOWCTBO M MPUHIIUI PabOTHI CENapaTopoB:
CIIMBKOOT/ICIIUTESI © MOJIOKOOYUCTHTEIIS ?

25 Kakue KOHCTPYKTHBHbBIE OCOOEHHOCTH OTIUYAIOT CEMapaTophl
CIIMBKOOT/ICITUTEITH U MOJIOKOOYHCTUTEITH?

26 . Kak paccunTbIBaeTCs pacxoj] MOIIHOCTH Ha cenapupoBaHue?
I'uaponnHaMuKa IBHKEHUsI )KUTKOCTH Yepe3 HeMoABUKHbIE
3epHHUCTBIE CJI0OU

27 Kakumu mmapameTpamMu XapaKTepU3yIOTCsS MOHO U TIOJIHIACTIEPCHBIE
3epHHUCTHIE cIon?

28 KaxoBBI yCIIOBHSI CYIIECTBOBAHUS HETIOIBHKHOTO 3€PHUCTOTO CIIOST?
29 KakoBa cBsI3b MeXKAY (GUKTHUBHOW U IEHCTBUTEIHHON CKOPOCTIMH
JIBKCHUS JKATKOCTH?

30 Kak paccuuThIBaeTCs THAPABIUIECKOE COMPOTUBIICHUE
HETIOABUKHOTO 3€PHUCTOTO CJI0s?

31 . Kak paccuntbiBaeTcst KOOQGUIMEHT THAPABINIECKOTO
CONPOTHUBIICHUS?

32 Kakue amnmapatbl paboTaroT ¢ HEMOIBUKHBIM 3€PHUCTBIM CIIOEM?
IIceBaooxmmxenue

33 Kakue TeXHOIOTHUeCKHEe MPOIECChl MPOTEKAIOT B PEKUME
TICEBJIO0KIKEHHA?

34 .Kak mocturaercs peKuM MCEBIOOKIIKEHUS?

35.Kak paccunThIBaeTCA TUAPABIMYECKOE COIPOTUBIICHHE
IICEBI00KMKEHHOTO CII0SI?

36 Kak m3MeHSIOTCSl XapaKTePUCTUKU 3€PHUACTOTO CIIOS B TIpoIiecce
MICEBJI00KUKEHUS?

37 Kak paccunTbIiBaeTCsi CKOPOCTh Hayasia U KOHIIA MICEBI00KIKEHU?
38 UYto xapakTepu3yeT YUCIIO NICEBIO00KUKEHUA?

39 Kakumu 1oCTOMHCTBAMH U HEIOCTAaTKaMy 00JagaeT
IICEBIO0KMKEHHBINA CII0H?

40 Kakyie KOHCTPYKIIMH alapaToB C MCEBI00KMKEHHbBIM CII0OEM
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MPUMEHSIOTCS B MUIIEBOM MPOMBIIUICHHOCTH?

41 Kakoii pe’KuM Ha3bIBalOT PEKUMOM ITHEBMOTpaHCopTa’?
PuIbTPpOBaHHUE MO 1eliCTBMEM Nepenajaa 1aBJeHHs

42 KakoBbl Ha3HAYE€HUE U CYLIHOCTb Iporecca’?

43 KakoBa aBmxKymias cuia mporecca GuibTpoBaHHs?

M3 xakoro ypaBHEHUs U KaK MOKET OBITh MOIy4eHO TU(depeHIaIbHOe
ypaBHeHHe (punbTpoBaHus? Kakue nmapaMeTpsl BIUSIOT Ha CKOPOCTh
bunsTpoBaHU?

44  Kak paccUMThIBa€TCs NPOAOIKUTEIBHOCTD 3TOT0 Iporecca?

45 Kak onpenensitoTcs KOHCTaHThl B YPaBHEHUU (QUIbTPOBaHUA?

46 Kakue KOHCTPYKUUH (PUIBTPOB MPUMEHSIOTCS B MUIIEBOM
IPOMBIIIJIEHHOCTH ?

47 Kakue ciocoObl MHTEHCH(PHUKAIMN Tporiecca PHIbTPOBAHHS
W3BECTHBI?

OO0paTHbIil ocMoc U yabTpadguiabTpanus

48 KakoBo HazHaueHue npoueccoB? B uém oOLUHOCTh UX MPOTEKAHUS
¥ KaKOBBI X 0COOEHHOCTH?

49 Kakoe sBICHHE JIGKUT B OCHOBE pa3eieHUs C IIOMOIIbI0 MEMOpaH
U UTO SIBJISIETCS ABMXKYIIEH cuioil npouecca?

50 KakoB MexaHU3M pa3jelieHUs Ha IMOJyIIPOHUIIaeMOl MeMOpaHe?
51 Kakumu cBOMCTBaMHU JOJDKHBI 001a/1aTh MeMOpaHbl? Kakue
MeMOpaHbl UCIIOJIb3YIOTCS B Ipolieccax?

52 Kakue 0CHOBHbIE KOHCTPYKLIMM MEMOpPaHHBIX alapaToB
MIPUMEHSIOTCS B TUIIEBOI B uéM 3akimrodaercst pacué€T 3TUX armnapaToB?
MexaHn4yeckoe nepemMeminBanue B ;KUIAKOH cpene

53 latb 0o01Iyro XapaKTepUCTUKY OCHOBHBIX CITIOCOOOB
nepeMeluBaHms: MEXaHUYECKOT 0, THEBMaTUYECKOrO,
MUPKYJISIIAOHHOTO U TIOTOYHOTO?

54 Kakue 0CHOBHbIE KOHCTPYKLIMH MEXaHUYECKHX MELIaloK
MCTIONB3YIOTCS B MIUIIEBOM MPOMBIIUIEHHOCTH? [laTh MX CPaBHUTENBHYIO
OLICHKY?

55 MHcnonb3ys n-TeopeMy NOITYYUTh KPUTEPUH JIsI OUCAHUS
npolecca MEXaHMYEeCKOTro iepeMelIuBaHus?

56 Kak paccunThIBaeTCs SHEPTHs HA MEXaHUYECKOE TIepeMenTBanne?
57 Tloyemy npu TypOyJIEHTHOM peXHME pacxoayemasi SHEpIrHsl He
3aBHUCHUT OT BSI3KOCTH TIEPEMEITHBAEMON KHUIKOCTH?

Pa3genieHue ra3oBbIX HEOJHOPOAHBIX CHCTEM

58 KaxkoBa cpaBHUTENBHAS 3()PEKTHBHOCTD PA3TUIHBIX METOJIOB
OYHUCTKH Ia30BbIX CHCTEM?

59 Kak onenuBaercs 3pPEKTHBHOCTh OUUCTKHU?

60 B uém 3akirouaeTcs rpaBUTAIlMOHHAS OYUCTKA?

61 B kakux anmapaTax ¥ KaK OCYIIECTBIISIETCS HHEPIIMOHHAS
HEeHTpoOekHas ouncTka? B uém 3akimrouaeTcs JOCTOUHCTBO
EHTPOOEIKHONOUUTCKH ?

62 Ot KakMX MapaMeTpoB 3aBUCUT MOKpasi OYMCTKa?

63 B xakux QuiabTpax OCymIECTBISIETCS OUYMUCTKA ra3oB?

Pa3znen 4.
TeruoBbie IPOLECCHI

OcHOBHBIE 3aKOHBI TelJIonepeIayn

1 KakoBbl MEXaHU3MBI ITIEpeHOCa Teria?

Kaxoii MexaHu3M niepeHoca TeIla XapakTepeH s TBEPABIX Te?

2  Kakoii 3akoH ommcheiBaeT nporecc? Kakon pusndeckuii CMbICT
uMeeT K03(pPHULIUEHT TETTONPOBOAHOCTH?

3 W3 xakoro ypaBHEHUs] MOXKET OBbITh OJY4YEH 3aKOH ONMCHIBAOIINN

11




TEIUIONPOBOAHOCTD TUIOCKOW CTEHKU MPU YCTAaHOBUBIIMMCS TETIJIOBOM
pexume?

4 B uém 3aKi0yaeTcs CyIHOCTh IEPEHOCA TeIIa KOHBEKIMEN?

5  Kakoe ypaBHEHME ONUCBIBAET NPOLECC TEIIOOTAAYM?

6  KakoB ¢usnueckuii cMbica KO3 PUIHEHTa TEIUIOOTAAYN?

7 Kakue kpuTepuu TEII0BOro Mo1o0us UCIOIb3yOTCS B pacuére
TEIJIO0O0OMEHHBIX anmnapaToB?

8  Uem ompenenseTcss KOHKPETHBINA BUJT KpUTEPUATBHBIX YPaBHCHUI?
9 B uém 3akimoyaercs CyIIHOCTh MEPEHOCA TEeTIa U3TydeHUEM?

10 Kaxoii npouecc Ha3bIBAIOT TEIJIONEpeaAayei 1 KaKUM 3aKOHOM OH
onmchiBaeTcs? KakoB ¢usznueckuii cmbica koddduimenrta
Temionepenadn’?

11 Kakas cBsi3b CymIECTBYET MEXAY K0d(h(DUIIMECHTaMH TeIUIONepeaayun
U TEIUI00TIaYu?

12 Tlouemy B pacyérax TEIUIOBBIX IPOLECCOB MCIIOIb3YETCS CPETHHIM
TeMIIepaTypHbIA HANIOp U KaK U OH BhIYMCISAETCA?

13 Kaxkue cxembl IBM)KEHUS TEIIOHOCUTENEH cymmecTBytoT? Kakue
TpeOOBaHUS MPEABABISIOT K TEIUIOHOCUTEIISIM U XJIIOHOCUTEISIM?

14 Kaxue KOHCTPYKIMHU TEJIOOOMEHHBIX allapaToB IPUMEHSIOTCS B
MUIIEBOH MTPOMBIIUICHHOCTH?

15 Kaxkue TeriooOMeHHUKHY 1O IPUHIMITY 1HCTBUS OTHOCATCS K
CMECHUTEIIbHBIM U KaKHe K TIOBEPXHOCTHBIM?

16 Kaxue 1ocToMHCTBA U HEIOCTATKU UMEIOT KOXKYXOTpYOHBIE
TEMI000MEHHUKU?

17 B xakux ciydasx MpUMEHSIOT TeII00OMEHHUKH THMA “Tpy0a B
TpyOEe”?

18 Kak ycTpoeH cnupanbHblii TEMOOOMEHHUK?

19 KakoBbl 0COOCHHOCTH TEIUIONEPEIadyy B INIACTHHYATOM
TEII000MEeHHUKe?

20 Yewm pa3nu4aroTcs KOHCTPYKTUBHBINA U TIOBEPOUHBINA PaCUETHI
TEII000OMEHHUKOB?

21 Kakwue cmocoObl HHTEHCU(UKAIIMY TTPOIecca Teronepeadn
BO3MOYKHBI B TEITOOOMEHHBIX armnaparax?

Harpes u oxmaxaenue

22 Kakue MeToJIbl HarpeBa 1 OXJIAXKJIEHHUs IPUMEHSIOT B MUIIEBOM
IIPOMBIIITIEHHOCTH ?

23 U3 xakoro ypaBHEHHsI ONPEAEISIOT PAacX0/Ibl TEIJIOHOCUTEIS WIIH
XJIaIOHOCHUTENSA?

Konnencanus

24 KakoBa (u3ndeckas CyniHOCTh Tiporiecca?

25 U3 xkakoro ypaBHEHHs ONPENEISIOT PacXo] BOAbI Ha KOH/IEHCAIIUUIO
napos?

26 Kak ycTpoeH u paboTaeT mOBepXHOCTHBIN KOHIEHCATOp?

27 TloyeMy B MPOMBIIIJICHHBIX TEXHOJOTHYECKUX amaparax
TEeIuIonepeiaya oT mapa K CTEHKE OCYIIECTBISAETCS, KaK MIPaBUIIO, B
YCIIOBUSX IUIEHOYHOW KOHJICHCAIIUU?

28 Kak paccuntbiBaeTcst KO3 GUIMEHT TeII00Tauu MPH MIIEHOYHOM
KOHJIEHCAIlUU HACBIIIEHHOTO mnapa?

29 Kakue KpUTEpUH TEIUIOBOTO MOI00MS OMUCHIBAIOT 3TOT Iporecc?
30 Kak ycTpoeH u pabotaet 6apoMeTpUIECKU KOHIEHCATOP?

31 Ot kakux mapamMeTpoB 3aBUCHUT BBICOTA OapOMETpHUECKON TPyObI?
BoinapuBanue
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32 KakoBbl Ha3HaUEHHE U CYIIHOCTH Mpouecca?

33 Kakue cnocoOsb! BeinapuBanus cyuiectBytor? Korna cienyer
IIPUMEHSTH BBIIAPUBAHUE O] PA3PEKEHUEM U KaK CO3/1aETCS BaKyyMm?
34 Kakue KOHCTPYKIIMH BBIAPHBIX aIlllapaToB CylIecTBYIOT? KakoBo
Ha3Ha4Y€HHE KaJlopu3aropa, cenapaTopa, KoHjaeHcaropa?

35 UYro sBaseTCS ABMKYIIECH CUIION €CTECTBEHHOM IUPKYJIAIMH U KaK
KOHCTPYKTHBHO 00€CIeunBaeTCs MUPKYIISIUOHHBIA KOHTYDP?

36 U3 xakux ypaBHEHHI Ompe/elseTcss Macca BbIIIapHON BIaru u
pacxop rpetoiero napa? CocTaBUTh ypaBHEHHUS.

37 Kak paccunTbiBaloTCA: TEMIEpaTypa KUIIEHUS, TOJHAS U MOoJe3Has
pa3zHocTH Temiiepatyp?

38 Kakue genpeccuu UMEIOT MO>KHO IPU BHIIAPUBAHUU U KaK OHU
paccUMTHIBAIOTCS?

39 B uéM npuHIUI MHOTOKPATHOTO BBIMAPUBAHUS U C KAKOW LIEIBIO
€ro OCYIIECTBISIOT?

40 Kak onpezensiercsi ONTUMAIBHOE YUCIIO KOPITYCOB
MHOT'OKOPITYCHOM BBIIIAPHOM YCTaHOBKH?

41 Kakue cnocoObl 5)KOHOMHUH TEIJIa MPU BHITAPUBAHUM CYIIECTBYIOT?
42 KakoBo Ha3Hau€HHUE U YCTPOMCTBO MHKEKTOpa (TEIIOBOTO Hacoca)?
43 W3 xakux ypaBHEHHH OMpenesieTcsi Macca OCTPOTo mapa,
MOMIE/IIIEro Ha TEPMOKOMIIPECCHUIO?

44 Kak u3MeHseTCs JaBJICHUE U CKOPOCTh B coruie JlaBass, kamepe
CMeUIeHUs, Kamepe cxaTus?

45 Kak paccuntsiBaercs kodpdunment nmkekiun u KI1J1 nmxexropa
1 KaKOBA MEXY HUMHU CBSI3b?

Pa3pea 5.
MaccooOMeHHBIE
MIPOIECCHI

OcHOBHBIE 3aKOHBI MaccolepeaaYn

1 KakoBBI MEXaHH3MBI TIEPEHOCA MACCHI M B YEM 3aKITFOYAETCS X
CYIIHOCTB?

2 KakuM ypaBHEHHEM OIMHUCHIBACTCS IEPEHOC MACChl MOJIEKYIJISIPHOM
muddy3uei? Kakos gpusnueckuii cMpica KodpGUIIMEHTa MOJIEKYIIPHOR
b dyzun?

3 Kakoit 3akoH, sBiIsisich aHasioroM 3akoHa HelotoHa-Puxmana,
OTIHCHIBAET TIEPEHOC BEIIECTBA U3 TIOTOKA K MMOBEPXHOCTH paznena ¢daz?
4 B yéMm aHanorus rnepeHoca Terjia 1 Macchl?

5 Kakue kpurepun XapakTepu3yoT noJJ001e MacCOOMEHHBIX
MpOLECCOB?

6 Uem onpeznensercs KOHKPETHBIA BU KPUTEPHATILHBIX YPAaBHEHUNA?

7 VI3 xakux ypaBHEHHH PaCCUUTHIBAIOTCS MACCOBBIC PACXO/IBI H CTPOUTCS
pabouasi TUHUSI MacCOOOMEHHBIX MPOIIECCOB?

8 Kak ompenensiercst IBIXKYIIasi CUJIa MaCCOOOMEHHBIX TPOIIECCOB?
Cymka

9 B uém cyniHocTh nponecca? KakoBa poib BO3/yXa B KOHTAKTHON 1
KOHBEKTHBHOH cyIke?

10 Kakue mapamMeTpsl XapakTepU3yIOT COCTOSIHAE BIIXKHOTO BO3/IyXa H
KakoBa CBs3b Mexay HUMu? (OTpa3ute Ha [-X auarpamme)

11 C noMo1pio Kakux ypaBHEHHH PacCUMTHIBAIOTCS: Macca ynaiéHHON
BJIard, pacxoJ] BO3JyXa M TeIia Ha CyHKy?

12 Yem neiicTBUTEIBHBIN MPOIECC CYIIKH OTANYACTCS OT
teopernueckoro? (ITokazares Ha [-x quarpamme)

13 [Touemy B TEOpEeTHUECOM IPOLIECCE SHTANIBIINSA BO3/1yXa MPAKTUUYECKU
HE U3MeHseTcs?

14 13 kakoro 6ajaHca MOXET OBITh MOJYYEHO YPaBHEHHE PEATbHOTO
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npoiiecca CymuKku?

15 Yro Ttakoe MoTEHIMAJ CYILIKH, YTO OH XapakTepusyer?

16 Kakue ¢hopMBbI CBsI3U BJIaru ¢ MaTepralioM CyIIeCTBYIOT?

17 Yo sBisieTcs ABMKYIIEH CHUIION Mporiecca Cyniku?

18 Kakwue (hakTopsl ABISAIOTCS ONPENSISIOMUME B 1 1 2 nepruoaax
CyIIKH?

19 Kak paccunTbIBaeTCs IpOA0IDKUTEIBLHOCTD CyIIKU B 1 U 2 meprogax?
20 ITouemy ckopocTh cymku B 1 nepuoje nocrossaHa? YeM 00yCI0BICHO
e€ nmajenue Bo 2 nepuoje?

21 Tlouemy copOLus BIark B OJHUX U TEX K€ YCIOBHUAX IPOTEKAET
TpyJHEE yeM cynika?

22 KakoBbl ycI0BHS PABHOBECHS ITPU CyLIKE?

23 Kakue KOHCTPYKIIMHA KOHBEKTHBHBIX CYIIMJIBHBIX YCTAHOBOK
HOPUMEHSIOTCS Ha MPEANPUATUAX MOJIOYHON POMBIIIIIEHHOCTH ?

24 Kaxue n3BeCTHBI KOHCTPYKIIMU KOHTAKTHBIX CYIIHIIOK?

25 Kakue nmpoayKThl CylaT B pacHblUIMTENbHBIX cylniakax? [Touemy B
psizie CiydaeB MPUMEHSIOT ABYX CTYIEHYATYIO CYIIKY?
Kpucraannuzauus

26 KakoBo Ha3HaueHUE MPoLIECcca, €r0 MEXaHU3Mbl U JIBHXKYLIas cuia?
27 Kakue (hakTopbl BIUSIOT HAa paBHOBECHE TPU KPUCTAIUTH3AINN 7

28 C kaxoii 11eNbI0 CO3/1aéI0TIIEPECHIILIEHHE WIIH IEPEOXJIaXKIeHUE ITPe]
KpUCTaJlI3anuei?

29 Kaxue napaMeTpsl BIUSIOT HA OCHOBHBIE CTa/IMU KPUCTAJUIM3ALINN:
3apobIIe00pa3oBaHus M POCT KPUCTAIIIOB?

30 B 4éM cymHOCTb H30TEPMHUUECKON Y U30TUAPUIECKON
KpUCTAJIITU3ALUH?

31 Kakue ypaBHEHUS MOJIOKEHBI B OCHOBY pacuéTa KpUCTaJUIU3aTOPOB?
32 Kakue 0CHOBHBIE KOHCTPYKIIUHM KPUCTAJUIN3aTOPOB MPUMEHSIOTCS Ha
OpEINpUATHIX MUIEBON oTpacian?

AObcopOuusn

33 B uém 3akirouaercs CynHocTs abcopOmm?

34 Kakwue mapaMeTpsl BIUSIOT Ha MPOIeCcChl abcopOIuu u aecopommu?
35 Kakoe ypaBHeHHE UCTIONIb3YyeTCs TPU pacuére pacxonaa abcopoenra?
36 Kakum 3akoHam mMaccorepeaadn NoauuHsIeTCs mporiece abcopounu u
KaK paccuMThIBaeTcst K03(hhuimeHT macconepenadn?

37 Yto siBNIsieTCS ABMKYILEH CUIION Ipolriecca abcopOLmMu 1 Kak
OTIpeNieNsIeTCs CpeiHss ABIKYIIas cuia?

38 Kakue koHCTpyKIUK abcopOepoB MpruMe3 SHIIOTCS B MHUIIEBOH
MPOMBIIIJIEHHOCTH ?

39 B uém 3axnroyaeTcs pacuéTr IIEHOYHBIX, HACAJOYHBIX U TapEIb4aThIX
abcopbepos?

40 Kakue KpuTeprabHbIC YPaBHEHHUS UCTIONB3YIOTCS TS pacyéra

K03 PHIIMEHTOB MacCOOTAaYH B ra30BOM M KHUJKOH (azax?
Ancopouus

41 KakoBo Ha3zHaueHHe Mpoliecca aIcopoLru U B KAKMX OTPACIIIX
MUIIEBOH MTPOMBIIIIIEHHOCTH TOT MPOIECC MTPAUMEHSETCS?

42 Kakue anicopO6eHThl HanboJiee IIMPOKO UCTIONB3YIOTCS PU
IPOBEIEHUH aICOPOLIUH U KAKUM TPeOOBAaHUSIM OHM JOJKHBI
YAOBJIETBOPATH?

43 KakuM 3aK0HAM MOTYUHSAETCS MPOIIECC aICOPOIIUU B YCIOBHUSIX
paBHOBeECHSI?

44  Kak ctpouTcs paboyasi JJMHHS Tpoliecca aacoporum?

14




o &~ W o=

45 Kak onpezensercs ABMKYILAs cujia 3TOro npouecca’?

46 Kaxkue KkpuTepuanbHble YpaBHEHHs UCIIONB3YIOTCS ISl pacuéra
K03 dunrenTa MaccooTaun?

47 Kak paccuutbiBaeTcss 00bEMHBIN KO3 PUITMEHT Macconepenadu?
48 Kakue 0CHOBHbIE KOHCTPYKIIMHU a/1COPOEPOB MPUMEHSIOTCS B
MUIIEBON TPOMBIIUIEHHOCTH?

49 B uém 3akioyaercs pacuéT ajacopOepoB MEPHOIUIECKOTO U
HEMPEPBIBHOTO JACHCTBUSA?

7.3 Bonpocel 1Jis1 IPOMEKYTOUYHON aTTecTalun
7.3.1 Bonpocsl K 3a4eTy

Omcmaueanue
CKopocTb IBMKEHUSI OAMHOYHOM 1apooOpa3Hoit yacTuilsl. [lonyunTts ypaBHeHue.

Kakoii pexum otcrauBanus Haubomnee 3pdextuBeH? OTBeT 060CHOBATS..
CocTaBuTh ypaBHEHHS MaTepHaAIbHOTO OanaHca JUisi OTCTOMHUKA.
Kak ydects Hec(heprIHOCTH OPMBI YACTHUIT U MACCOBOCTh IMPOIIECCA OCAKICHUS?

Kak paccuuThIBaeTCsl OTCTOWHUK ?

Cenapuposanue
Hasnadenue u cymuocts npouecca. IIpencraBpTe cxeMaTnuecku.

[Ton neiicTBHEM KakuX CUJI HAXOJIUTCS yacTula B cenaparope? [loka3atb BEKTOPBI
CKOPOCTEH M IMOCTPOUTH MAPAJUIEITOTPAMM U TPACKTOPHIO ABUKEHUS YaCTULIbI B
CIIMBKOOT/CIIUTENE U MOJIOKOOYUCTUTEIE.

C Kaxoif L1e/IbI0 HarpeBaroT MOJIOKO Mepe]l cenapupoBaHueM?
OT KaKuX napaMeTpPoOB 3aBUCAT MOTEPH JKUPA B 00€3KUPEHHOM MoJIoke? M Kak UX CHU3UTH?

[TepeuncnuTe KOHCTPYKTUBHBIC OTIIMYHSI MOJIOKOOYHCTHTEIIS], BBE/ISI COOTBETCTBYIOIINE
000CHOBaHUS.

Ilepemewinsanue
1.Haznauenue nporiecca 1 €ro CynHocTh. [IpecTaBuTh cXeMaTHUECKH.
2.Hcronb3yss METOJ] aHajW3a pa3MEpPHOCTEH, MOJNyYNTe KPUTECPHH THIPOMEXaHHIECKOTO
no00ws.
3.Ha ocHoOBe nuTepaTypHBIX MAaHHBIX NPUBEIUTEC MPUMEPHl (YHKIHOHAIBLHON 3aBHCHMOCTH
MEXy KPUTEPUSIMHU.

Tennoonepeoaua
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1.0OcHOBHBIE TEPMHUHBI: TEIUIOOOMEH, TETUIOOTAaua, TeIIonepeaada, TeIIOHOCUTEINb, TeTTIOBOM
MOTOK, YAEIbHBIN TEIJIOBOM MOTOK. [IpOBECTH pa3nuyeHus U AaTh ONPEACIICHUS.

2.Crioco0Obl U MeXaHu3Mbl TepeHoca Temia. Kakue MexaHHW3Mbl XapaKTEpHbI Ui TBEPIBIX,
KUJKUX U Ta3000pa3HbIX cpen’?
3.Kaxoii 3aKOH MOJIOKEH B OCHOBY COCTABJICHHUS YPABHCHHUS TEILUIOBBIX OaaHCOB?

4.TeronpoBOAHOCTh KaK MEXaHU3M IepeHoca Teria. [ kakoro arperaTHOro COCTOSIHUS
3TOT crnocol sBisieTcs eAMHCTBEHHBIM? 3akoH Dypbe, ¢usznyeckuit cMbici koddduirenrta
TETUIOTIPOBOAHOCTH.

SJlydencmyckanue. 3axkoH Kupxroda. JIyducTeiii TemuiooOMeH MeXay ABYMs IUIOCKOCTSIMH
[apaJuIEJIbHO PACIOI0KEHHBIMU TEJIAMHU.

6.Termormaua. OcHoOBHOe ypaBHeHHE (3akoH HprooToHa). KakoB (¢u3MYecKHil CMBICI
Kod(uimenTa Terioootaaun? Bo3MOKHO Ji ero onpeaenuTh U3 ypaBHeHus: Hprotona?
7.Kakue kpuTepuu TEIUIOBOTO U THIPOMEXAHHUYECKOTO MOJ00MSI BXOISAT B KpUTEpUaIbHBIC
ypaBHeHUsA? YeM ornpeaensieTcsi KOHKPETHBIN BU KPUTEPUAIBHOTO YpaBHEHUs?

Buvinapuseanue
1.Ha3znauenue npouecca. [lpunnunuansHas cxema.
2.Crioco0b! BhImapuBaHus (110 aTMOC(HEPHBIM, U30BITOYHBIM JABICHHEM U Pa3pekeHHEM) U HX
CpaBHUTEJbHAs OLICHKA.
3.Ilpu kakux yCIOBHUSIX OCYILIECTBIISIIOT BbIIAPUBAHME IOJ Pa3pEkKEHUEM, M KaK CO3JAETCS
BaKyyM?
4.BpinapHsble annapaThl LUPKYJISILIMOHHOTO U IUIEHOYHOT'O TUIIA U UX CPaBHUTENIbHAS OLICHKA.
5.Ha3nauenue: kanopu3aTopa, cernaparopa 1 KoHjaeHcaropa?
6.CocTaBUTh ypaBHEHHME TEIIOBOrO OanaHca JUIsi OJHOKOPITYCHOT'O BBIIIAPHOIO armapara.
Jloka3atk, 4To MpUOIMKEHHO | KT IpErOIIero napa BbIIapuBaeT NPUOIHKEHHO 1 KT BOJBI.
7.Ilepeuncnuth crnocoObl SKOHOMUHU TEIUIA B MIPOLIECCE BHITAPUBAHUSI.
8.ChopmynupoBaTh  NPUHLUMIIBI ~ MHOTOKpaTHOro  BbimapuBaHus.  COCTaBUTB  CXeMy
JBYXKOPIIYCHOM BakyyM-BbIIIAPHOTO yammapara ¢ OTOOpOM BTOPMYHOIO Iapa Ha IMapoBOMU
UHXXEKTOP (TepMOKOMIIpECCOp) MOcIe MEPBOro KOpITyca U 0TOOPOM 3KCTparapa mocie BTOporo.

Cywka
1. Ha3nauenue u cymHocTh npouecca. Posb Bo3liyXxa B KOHTAKTHONM M KOHBEKTHBHOM CYIIIKE.

OTtBeT npeaACTaBUTbL B CXCMCE.

2. OCHOBHBIC IMapaMeTPhl BIIAXKHOTO BO3JyXa: a0OCONIOTHAsS W OTHOCUTENIbHAS BIIAXKHOCTH,
BJIArocoJiep>KaHue, TEeIIoCoAepKaHue (SHTAIbNUS), IUIOTHOCTh, NaplUajIbHOE JaBJICHHUE.
3anucaTh ypaBHEHHUS, CBS3BIBAIOIINE ITH MAPAMETPHI.

3. UzoOpasuts J-X pgmarpammy. I[loka3zaTh Ha HEW TPOIECCH: HarpeBa, OXJaXKJICHUS,
TEOPETHYECKON CYIIKH.

4.CocTaBUTh ypaBHEHHE MaTE€pHabHOrO OanaHca MO BBICYHIMBAEMOMY MPOAYKTY U OanaHca 1o
BJIare.

5.KakoBbl MeXaHHW3MBI MacCONEepeHOca Bjaru BHYTPU TBEPAOrO  BIAXKHOTO Marepuana K
MOBEPXHOCTH M OT MOBEPXHOCTH pazfena (a3 B Bo3ayx? Kakumu 3aKkOHaMHU OMUCHIBACTCS TOT
nporiecc.

9.IlocTpouTh KpUBYIO CYLIKH U KPUBYIO CKOPOCTHU CYIIKH. BIIenuTs Ha HUX u 2°" neprozpl
U 3alicaTh YpPaBHEHMs] KUHETUKU U1 3THX NepuojoB. UTo sBIgeTcs ABWXKYLIEH CHUION
npouecca B 1° n 2oM nepuonax?

1 Bl

7.3.2 Bonpochl K 3K3aMeHy
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1. Krnaccudukamusi OCHOBHBIX IPOILECCOB M amnmaparoB. [IpHHIMOBI COCTaBICHHS
YpaBHEHMI MaTepHalbHBIX U TEIJIOBBIX OAJIaHCOB.

2. llomarme 006 ontummzanuu mnpoueccoB. Kpurepum ontumusanuu. IlpuBectu
KOHKPETHBIN IpUMep ONTHUMU3ALINH.

3. MogenupoBanue mporeccoB u anmnapatoB. Teopust mogo6us. CriocoObl OTydeHUs
Kputepues noxodus. I1 — reopema.

4. Jlpobnenme (u3menbueHue). HasHauenue mporecca. PaGora, 3arpaunBaeMas Ha
KpyllHOe U Mejkoe JpobOneHue. KOHCTpyKIMHM M NPUHLMI JEWCTBUS OCHOBHBIX THIIOB
W3MEJbYAOIINX MAIIUH.

5. CoprupoBka (knaccudukarus). Haznauenue mporecca. CriocoObl KiraccupUKaIum.
KoHCTpyKIMu ¥ IPUHIUT JSHCTBUS YCTPOICTB I MEXaHUYECKOM Kiaccupukanuu.

6. OOpabotka maBneHueM: Omxatue, (GopMoBaHHMEe W TpeccoBaHue. HasnaueHue u
oO11as XapakTeprUCTUKa IPOLECCOB U allaparoB.

7. OcaxneHue  TBepAbIX  4YacTUIl B  TIpaBUTallMOHHOM  nosie.  Kputepum
TUIPOMEXAHUYECKOI0 M10/1001sI, XapaKTEPU3YIOIIHE 3TH MPOLIECCHI.

8. Pacuer ckopocTH OCa)KAEHUS TBEP/bIX YaCTHUI] B TPABUTAILIMOHHOM I10JIE.

9. OrcrauBanue. OtcroitHuKkU. MIX yCTpOCTBO U pacyer.

10. Paznenenue B noje LeHTPOOSXKHbIX cuil. PakTOp pa3eneHus.

11. Ortcroiiabie HeHTPUYTH, UX YCTPOHCTBO U pacuer.

12. CenapupoBanue. Hasnauenue  mporecca.  YCTpOHCTBO  cemaparopoB  —
MOJIOKOOYMCTUTENIEH U CIIMBKOOTACIIUTEIICH.

13. DnemenTapHas Teopus cenapupoBaHus. PacueT mpoU3BOAUTENILHOCTH CelapaTopa.
[TapameTpsl, BAMSIONIME HA ATOT IPOLIECC.

14. PacueT MOIHOCTH Ha ceNapupOBaHUE.

15. I'maponuHaMuKka JBHKEHHUS KHUAKOCTH 4Yepe3 HENOIBU)KHbIE 3EpHUCTBIE CJIOU.
dopmya a1 pacueTa FUApaBIndecKOro CONPOTUBICHUS U €€ aHAU3.

16. XapaKTepUCTHKH 36pHUCTOTO CJIOS ¥ CBS3h MEXKy HUMHU.

17. ®unprpoBanue. Haznauenue mpouecca. JuddepeHunanbioe ypaBHEHHE CKOPOCTH
buIbTpOBaHUS.

18. ®unpTpoBanue. Pacuer NPOJOHKUTENBHOCTH (DUIBTPOBAHUSA TPU IOCTOSHHOM
CKOPOCTH.

19. @unprpoBanue. PacueT NPOAOIKUTETBHOCTH (QHIBTPOBAHUS TMPH MOCTOSHHOM
JTaBJICHUU.

20. bapomemOpannble  mpouecchl:  OOpaTHBIE  ocMOC M yJIbTpaduiIbTpanus.
XapaxkTepucTuka MeMOpaH, IPUMEHSEMbIX B MUIIEBON TPOMBIIIIIEHHOCTH.

21. YcTpoiicTBO ynbTpaduIbTpallMOHHBIX YCTaHOBOK. DAKTOPHI, BIUSIOIINE HA MPOLIECC
pasziesieHus ¢ MOMOIIbI0O MEMOpaH (JaBlieHue, TeMIlepaTypa, epeMeInBaHue).

22. YCTpoWCTBO M TMPHUHLUMI JeHCTBUS (QUIBTPOB, TNPUMEHSIEMBIX B MHUIIEBOM
MPOMBIIIJIEHHOCTH.

23. XapakTepuCTHKa OCaIKOB M (UIBTPOBAIBHBIX IE€PETOPOJOK, INPHUMEHSEMBIX B
MUIIEBON MPOMBIIIJIECHHOCTH.

24. Ouncrtka razoB. Hasnauenue mnpomecca. CrocoObl OYMCTKHM, UX CpaBHUTENbHAs
OllIeHKa. ATIaparsl AJs OCYIIECTBICHHS OYMCTKH ra3a.

25. T'uapoanHamuKa mpolecca MCeBAOOKIKEHUS. («KUNeHus»). Pu3ndeckue OCHOBBI
nporecca, IPUMEHEHHE B MUIIEBON MPOMBIIIIJIEHHOCTH.

26. CBoOOaHOE BUTAHME U YHOC. Y CJIOBUSI BUTaHUA U yHOca. PacueTr ckopocTH BUTaHUS.
[TpuMeHeHue SBIEHUS YHOCA B MULIEBOM MPOMBIIIIEHHOCTH.

27. Mexannueckoe  nepememuBanue. llpumeHeHuwe  mpouecca B NHUIIEBOM
IPOMBIIUICHHOCTH. Pacdyer MoOIIHOCTM Ha IepeMellMBaHue. Buapl Memamok U uXx
XapaKTepUCTHKA.
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28. CnocoOsl mepeHoca Temua. TermmonpoBogHOCTh. 3akoH Dypwe. KoaddwummeHt
TETUIOTIPOBOAHOCTH.

29. KonBekuus. MexanusM nepeHoca Termia KoHBeKUMH. (OCHOBHOE ypaBHEHHE
teriootaaun. KoadduuueHT remnooraayn.

30. Kputepuu rerioBoro nogodus. Mx npuMeHeHHe B TEMJIOBBIX pacyeTax.

31. Mexanu3M nepeHoca teria u3nydeHueM. KoaQuimeHT TerooTiaun n3nydeHueM.

32. Temyonepenaya IpU IOCTOSIHHBIX TemIeparypax TerioHocuTeneil. OcHOBHOe
ypaBHEHHE TEIIONepeIayuu.

33. Temnonepenaya mpu IMEpeMEHHBIX TeMIleparypax TemuioHocurenel. OmnpeneneHue
CPEIHEro TEMIIEpATYpPHOTrO HaIlopa.

34. OcHOBHbIE KOHCTPYKLIMHU TEIIIOOOMEHHBIX anmnaparoB. MIX cpaBHUTENbHAs OLEHKA.

35. XapakTepucTHKa OCHOBHBIX TEIUIOHOCHTENEeH. CXeMbl IBHKEHHS TETJIOHOCUTEIIEH.
WX cpaBHUTENbHAs OLICHKA.

36. Konpencamms. Terutoornaya mpu KoHneHcannu. KoHIeHCaToOphl, UX YCTPOMCTBO U
HOPUHIUN JeHCTBUS.

37. BemapuBanune. @usnyeckas CymHOCTh Tpollecca. BelmapHble — ammaparsl,
IPUMEHSEMbIE B TUIIEBOM MPOMBIIIIEHHOCTH, UX YCTPOICTBO M MPUHLUI JEHCTBUS.

38. MHOTrOKOpITyCHBIE BBIIApHBIE YCTAaHOBKH. [[pUHIINIT MHOTOKPATHOTO UCTIOIBb30BaHUS
napa.

39. YpaBHEHUS MaTEPUATBHOTO U TETIOBOTO OATaHCOB MPH BHITAPHUBAHHU.

40. Tlonnas u nose3Hast pa3HoCTH Temnepatyp. x pacuer.

41. TemnepaTypHble noTepH (Jerpeccun), BOSHUKAIOLIUE B BbIMApHBIX ammapaTtax. Mx
olpeieieHue.

42. BrlmapuBaHWe C NMPUMEHEHHUEM TEPMOKOMIIPECCHU. TEepMOUHKEKTOp, YCTPOHCTBO,
npuHIun padotsl. KoagduureHT naxeKkmu.

43. Tlpomecchl  aamabaTUYECKOTO0  pacIIMPEHHsS, CMEIIEHUS W CKaTui B
TepMokoMmIipeccope. M3o6paxxenue npoueccoB Ha | — S nuarpamme.

44, Mexanusm Macconeperoca. Monekymsapaas auddysus. Ilepeoiii 3akon Duka.
Koadduuuent nudpdysun.

45. KonsektuBHas nup@dysus. OcHoBHOe ypaBHeHHEe Maccootnauu. Koadduument
MaccoOTAauu.

46. OcHoBHOe ypaBHeHHE Macconiepenayun. Koo duumeHnT Mmacconepeaaymn.

47. PactBopenue u Kpuctramnuzauus. Hasnauenue mpoueccoB. PU3NUECKHE OCHOBBI.
VYpaBHeHHEe MaTepuUaIbHOIO U TEIJIOBOro OajaHCOB mpolecca Kpucramiuzauud. OCHOBHBIE
KOHCTPYKIIUU KPUCTAJIIIM3aTOPOB.

48. Cymka. Haznauenue nporiecca. Y paBHEHHS MaTepHaIbHOTO M TEIUIOBOTO OAJIAaHCOB.

49. TTapameTpbl BIQXXHOTO BO3yXa, UX n300pakeHue Ha |-X nuarpamme.

50. H3obpakeHune MpoIeccoB TEOPETHUECKON U peaibHOM cymiku Ha | — X mquarpamme.

51. Kuneruka cymku. IlocTpoeHne KpUBBIX CYIIKH U CKOPOCTH CYIIKH.

52. Pacder pacxoma Bo3ayxa W Teruia Ha cymKy. OCHOBHbIE KOHCTPYKIIMH CYIIHITBHBIX
YCTaHOBOK.

53. AOcop6mus. Hasmauenue mnpomecca. ®dusmdeckne OCHOBBI Tporiecca. OCHOBHBIC
3aKOHBI. ANNapatsl /Ui OCYILECTBICHHS MpoLiecca U UX pacyer.

54. Ancopbuus. CymnrHocTh Tiporiecca. Maccomnepenada mpu agcoponun. KoHcTpykius u
pacuet azicopOepoB.

8. YueOHo-MmeToauveckoe u MH(pOpMaIMOHHOE 00ecreyeHue TUCIUIIUHbI

a) OCHOBHasl JIUTepaTrypa:
1.I'ne3nniioBa, Anna UBanoBHa. IIponeccsl u anmapaTs! NUIIEBBIX IPOU3BOJICTB
[DnexkTpoHHBIHN pecypc] : y4eOHHK U IPaKTUKYM Jutst By30B / A. . 'ne3nuiona. - 2-e usn., mep.
U JI0TL. - DNeKTpoH. AaH.col. - Mocksa : FOpaiit, 2020. - 270 c. - (Bsiciiee oOpazoBanue). -
Pexxum moctyma: DneKkTpoHHO-0MOIMoTeuHas cuctema FOpaiT, 11 aBTopu3. Mosib30BaTesei
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Bremnsis cepuika: https://urait.ru/bcode/452664

2. Ipoueccsl ¥ aNmapaThl MHUIIEBHIX TPOU3BOJICTB M OMOTEXHOJIOTHH [ DIIEKTPOHHBIN pecypc] :
yueonoe nocodue / JI. M. boponynun, M. T. lllyn6aesa, E. A. Cadonona, E. A. Baraiinesa. - 3-
€ u3., cTep. - Dnekrpon.aaH. - Cankr-IlerepOypr : Jlans, 2020. - 292 c. - (YueOHUKH A5
By30B)(CrnenuanbHas aurepatypa). - Buernss cepiika: https://e.lanbook.com/book/132259.

3. [Ipoueccrl U anmapaThl TUIIEBON TEXHOJIOTUU [ DNEKTPOHHBIN pecypc] : yuebHoe mocobue /
[C. A. bpenuxun, A. C. bpenuxun, B. I'. Kykos, FO. B.Kocmonembsanckuii] ; mox pexn. C. A.
Bbpenuxuna. - Onekrpon.aan. - Cankr-IlerepOypr : Jlans, 2021. - 544 c. - (Y4ueOHUKY 15
By30B)( CrennanbHas qutepaTypa). - BHemnss cebuika: https://e.lanbook.com/book/168675

4.. BobnukoBa, Taresna BiagumupoBHa. Ilpoueccel M anmapaThl NHILEBBIX IPOU3BOJCTB
[DnekTponHbIi pecypc] : yduebnoe mocobue / T. B. BoOGmukosa, C. H. IllmeikoB, A. B.
[TepmsikoB. - 4-e u31., cTepeoT. - DIeKTpoH. aaH. - CII6. ; M. ; Kpacnonap : Jlans [u mp.], 2019.
- 204 c. - (YueOnuku s By3oB) (CrnenuanpHas JuTepaTrypa). - BHemHss cchuika:
https://e.lanbook.com/book/115658

0) 10MOTHUTEIbHASI JTUTEpPaTypa:

1.I'ne3nninoBa, Anna UBanoBHa. KOHCTPYKTHBHBIN U IPOYHOCTHON pacyeT TEIJI00OMEHHBIX
anmnaparoB : y4eOHO-METO/. TOCOOHE M0 KypCOBOMY MPOEKTUPOBAHUIO U BHITYCKHOMN
kBanM(ukai. padboTe Il CTyICHTOB BceX (hopM 00ydeHus 1o HampasieHusM: 15.03.02 -
Texnoun. mamuHbl 1 060pyaoBanue, 15.04.02 - Texnon. mammnbl 1 o6opynoBanue / A. U.
I'mesnunona, 0. B. Bunorpanosa ; M-Bo cenbckoro xo3-Ba Poc. ®eneparuu, Bonoroackas
I'MXA, Texnou. ¢ax., Kad. Texnon. odopyxn. - Bonoraa ; Monounoe : ®I'bOY BO
Bomoroackas TMXA, 2019. - 84 c. - bubnuorp.: c. 51

2. bakun, U. A. [Ipoueccel 1 annapaThl NALIEBBIX IPOU3BOACTB [ DJIEKTPOHHBIN pecypc] :
yuebnoe nocodue / M. A. bakun, B. H. MBanern. - Onexrpon.nan. - Kemepono : KemI'Y, 2020. -
235 c. - Buemmnss cepiika: https://e.lanbook.com/book/156113

3.Ceprees, A. A. [Ipoueccsl 1 anmapaTsl NUIIEBOM TexHONOoruu. Kypc nekunit
[DnexTpoHHBIH pecypc] : yueOHoe mocodue / A. A. Ceprees. - DneKTpoH.AaH. - MkeBek :
Mxxesckast 'CXA, 2020. - 228 c. - Buemnss cesinka: https://e.lanbook.com/book/158614

4. Anekcees, I'. B. Bupryanbnblii 1abopaTopHblil pakTHKyM 10 Kypcy «IIporeccs! u
anmapaThl MUIIEBHIX MPOU3BOJICTBY [DIEKTPOHHBIN pecypc] : yuebHoe mocooue / I'. B.
Anekcees, 1. U. bpunenko, H. U. JIykun. - Onexrpon.aas. - Cankr-IlerepOypr : Jlans, 2021. -
144 c. - Buemmnss cepuika: https://e.lanbook.com/book/167912

5. llpoueccel u annapatsl. Pacyer 1 npoekTupoBaHue annapaToB AJIs TEIJIOBBIX U
TETIJIOMaCCOOOMEHHBIX MPOIIECCOB [DNEKTPOHHBIN pecypc| : yuebHoe mocodue st By30B / A. H.
Octpuxos, B. H. Bacunenko, JI. H. ®ponosa, A. B. Tepexuna. - 2-e u3j., crep. - DIEKTPOH.JaH.
- Cankr-IlerepOypr : Jlanb, 2021. - 440 c. -

Buemnsist cepiika: https://e.lanbook.com/book/163402

B) Ilepeyenp MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX B 00y4eHHH, BKJIKYas
nepevyeHb MPOrPaMMHOIo odecneyeHusi 4 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office
Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. OTEYECTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcumu 1.6.

1C:Ilpeanpustue 8. Kondurypauus, 1C: Byxrantepus 8 (yueOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC Koncynsrantllntoc

Kaspersky Endpoint Security s 6usneca CrangapTHBII
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https://e.lanbook.com/book/115658
https://e.lanbook.com/book/158614
https://e.lanbook.com/book/167912
https://e.lanbook.com/book/163402

CBOGOI[HO pacnpocrpansieMoce JUICH3IUNOHHOEC POrpaMMHO€ o0ecreueHue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.4. OTCYECCTBCHHOC
Sunexc.bpaysep

NudopmaunoHHble CIPABOYHbIE CHCTEMbI
— EnmHOe 0KHO J1ocTyna K 00pa3oBaTeabHbIM pecypcaM — PEeXKUM JOCTyIa:
http://window.edu.ru/
— UIIC «KoncynprantlLmroc» — pexum gocryna: http://www.consultant.ru/
— WaTrepdakc - LleHTp pacKpbITHs KOPIOPAaTUBHON HH(DOpMAIIK (CepBep PaCKPBHITUS
uHpopMmarmn) — pexum jgoctyma: https://www.e-disclosure.ru/
— Nuadopmarmmonno-npaBosoii mopran TAPAHT.RU — pexum nocryma:

http://www.garant.ru/
— ABTOMAaTH3MpOBaHHAas cripaBo4Has cucreMa «Cenpxo3TexHuKa» (Web-Bepcust) - peskum
noctyi: http://gtnexam.ru/

IIpodeccnonanbubie 6a3bl JaAHHBIX

— Hayunas snexrponnas 6ubanoreka eELIBRARY.RU — pexxum nocrymna: http://elibrary.ru

— Haykomerpuueckas 0a3a JaHHBIX SCOPUS: 0a3a IaHHBIX pedepaToB M LUTHPOBAHUS — PEKUM
noctyma: https://www.scopus.com/customer/profile/display.uri

— OdurmanbHblii caiit @enepaiabHO CITy>KObI TOCYJapCTBEHHON CTATUCTUKU — PEXKUM
noctyna: https://rosstat.gov.ru/ (OTKpbITHI# AOCTYIT)

— Poccuiickas Axkagemusi Hayk, OTKpBITBIA JOCTYI K HAyYHBIM KYypHAJlaM — PEKUM
nocrtymna: http://www.ras.ru (OTKpbITBIN TOCTYII)

— OdunmanbHbIl calT MUHHCTEPCTBA CENbCKOTO X03stcTBa Poccuiickoit deneparun —
pexum gocrtyma: http://mex.ru/ (OTKpBITHIH AOCTYIT)

DJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBI:

o OnekTpoHHbI Oubmuoreunsiii karanor Web WPBUC — pexum jocryna:
https://molochnoe.ru/cqi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I121DBNAM=STATIC&I21DBN=STATIC

o DBC JIAHbB — pexxum poctyma: https://e.lanbook.com/

o OBC Znanium.com — pexxum pocryna: https://new.znanium.com/

o DBC IOPAUT — pexum mocryma: https://urait.ru/

o OBC POLPRED.COM: http://www.polpred.com/

O ONeKTpoHHas o6ubnuorexa M3J1aTEITBCKOTO LEHTpa «AxaneMus»:
https://www.academia-moscow.ru/elibrary/ (komnexuus CI10)

o DBC ®I'BOY BO Bosoroackas IMXA — pexum gocrtyma: https://molochnoe.ru/ebs/

IIporpamMmmHoe o0ecnieyeHue, MCIOJIb3yeMoe B 00yUeHUH:

— Cucrema ynpasnenus odyuenneM MOODLE (O6pa3oBatenbHblii OpTa) — peXKUM
noctyna: https://moodle.molochnoe.ru/

9. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne TUCIHIIHHbI
Vuebnas aymutopust 1107 JlaGoparopusi «lIpormeccel u  anmapaThl — MHIIEBBIX
IPOM3BOJICTBY, JJISi IPOBEICHUS J1aOOpaTOPHBIX 3aHATUNA. OCHOBHOE 000pYy/IOBaHHE: aHEMOMETP

20


http://window.edu.ru/
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ATT-1002, Becwl mpenm3uonHbie ARS120, MUKpPOCKOI, caxapuMeETp, cernapaTop, cernapaTop
"Motop C/Y-100-15" (mer. Tapenku), yJabTpaTepMOCTaT, YCTPOWCTBO MepeMertnBaroniee (0e3
HITaTHUBA), WKad CyMWIbHBINA, Oak, 3aHM JUIS HITATHBA, HCIAPUTENb POTAI[MOHHBIN, KaMmepa
CylmmiabHas (3eyeHas), Melajgka MporneiyiepHas, Memanka nentpudysxnas (proporuact), HyTd-
buneTp, wmTa Onektpa-1001, mcuxpomerp, mbuIecoc, cemapatop ObiToBOM "HemnrtyH", cuto
nabopatopuoe d 200 mut (s1u. 0,28), curo maboparoproe d 200 mu (si4. 0,7), cuto mabopartopuoe d
200 M3 MeTayuIOTKaHoe, CYIIWIKa HH(pakpacHas, yJIbTpaTepMOCTaT, YCTAaHOBKa JIabopaTopHs
(Tpyba B TpyOe), ycraHOBKa Tab0opaTopHas, yCTaHOBKa JtabopaTopHas "Kumsi. cioii'", yctaHoBKa
bunsTpoBasIbHAS, MmIKad CYMMIbHBIN, 3yekTpocenapartop "Catypn 2" Nel39269, mratuB s
MEPEMEIINBAIOIINX YCTPONCTB.

VYuebnas  aymuropuss 1109  JlaGopatopuss  «CucCTeMBl  aBTOMAaTH3WPOBAaHHOTO
NPOCKTHUPOBAHUS) , JJISI IPOBEACHUS Jab0opaTOpHBIX 3aHATUH. OCHOBHOE 00OpYAOBaHHE: dKpaH
JUIsE TpoekTopa 1 1T., mpoeKTop - 1 MIT., KOMIIBIOTEP B KOMILIEKTE - 1 IIT.

VYyebnas aynuropus 1116 s npoBefeHUs: 3aHITHI JIEKIIMOHHOTO U CEMUHAPCKOTO THIIA
(MpakTUYeCKUe 3aHATHsI); TPYNIOBLIX U UHIUBUAYAIbHBIX KOHCYJIBTAIMI; TEKYIIETO KOHTPOJIS U
POMEKYTOYHOM aTTECTAIH
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10.KapTa koMneTeHIIUIi 1 CUMILIHHBI

IIpoueccnl U annmapaThl NHIIEBBIX NPou3BoAcTB(HanpaBaeHne moaAroroBkul1l9.03.03 - IIpoayKkThl NUTAHKS (KUBOTHOI'O NMPOMCXOKIEHMSI,
IMpo¢uas noaroroBku TeXHOIOTUsI MOJIOKA U MOJIOYHBIX MPOAYKTOB )

HeJ’IB JUCHUITIIMHBI

- C(i)OpMI/IpOBaTB Y CTYACHTOB 3HAaHHA O 3aKOHOMCPHOCTAX, IMIIPpUHIOUIIAX TEXHHUYSCKOM pcainsanun U METOJaxX
HHXXCHCPHOI'O pacdy€Ta TEXHOJIOTHYCCKUX IMPOIECCOB U allliapaToB IMHUIICBBIX ITPOU3BOACTB.

3amaun JUCIUTILUIAHBI

Pa3IUYHBIX IMUIIEBBIX ITPOU3BOACTBAX;

- popmupoBanueHa 6a3e GyHIAMEHTATBHBIX 3aKOHOB (DM3UKHM M XMMHHU 3HAHUI 00 00IIUX mporieccax, MPOTEKAIONINX B

- (popMUpOBaHKE HABBIKOB 10 PAIIMOHAIM3AIMH MPOIECCOB U COBEPIIEHCTBOBAHMIO AIllIapaTOB IMUILEBBIX IPOU3BOJICTB;
- (opMHPOBAHUECTIOCOOHOCTEH 110 OCBEIICHUIO OCHOBHBIX TEXHHYECKUX MPOOJIEM, HAyYHBIX JOCTHXKCHHA U
COBPEMEHHBIX TEHICHIIMH UCIOIb30BaHMUS HOBBIX (DU3MUECKUX METOJ0B 00paOOTKH MUIIEBBIX MPOIYKTOB.

MPOLIECCE OCBOCHMSI TAHHOM TUCIUILIMHBI CTYIeHT GOPMUPYET U IEMOHCTPUPYET CIACAYIOLINE

O6menpodeccnoHATbHBIC KOMITETECHITHH

Komnerenmuu [Tnanupyemble pe3ynbTaThl 00y4eHHs TexHonoruu dopma CtyneHu ypoBHEl OCBOEHUS
Nupgexc | @opmynupoBka | (MHIUKATOPHI TOCTMXKEHHUS KOMIICTEHIINMK) | (JOPMHUPOBAHMSA | OLEHOYHOIO KOMITETEHITHH
CpeacTBa
OIIK-3 | CnocoGHOCTB 3Haer: CoepKaHUE  HMHKCHEPHBIX Jlexuun TectupoBanue IHoporoswlii
HCIOJIb30BAaTh TPOLECCOB. (YnoBJeTBOpPHUTE/IbHBII)
3HAHUS _ JlaGoparopusie | KontponbHas Ot 30-55 6an10B
WHXEHEPHBIX Ymeer: UCHOMb30BATE  SHAHHA 3aHATUS pabota 3Haer COllepKAaHUEe HMHKEHEPHBIX
MPOIECCOB MpH WH)KEHEPHBIX TPOLIECCOB TPHU pEIICHUH CaMOCTOSI- HPOIIECCOB.
peleHnu MpO(ECCHOHANBHEIX 3a71a. TesbHas paboTa | YCTHBIH onpoc - .
MpodeccHOHabH Baageer: CIIOCOOHOCTBIO  MCIOJIB30BaTh poglinslz;glga(‘:ﬁgzmo)
bIX 387189 1 3HaHUS MHXEHEPHbIX IPOLECCOB MpHU HuTepakTyB- vy
SKCTUTyaTAIHH HbIE 3AHSTHS meeT UCMOJIb30BATh 3HAHUS
CORPEMEHHOTO pemeHNE TPOPECCHOHATBHBIX 3a7ad | HHKCHEPHBIX MPOLIECCOB npu
N A COBPEMEHHOTO peleHry NpoQecCHOHATBHbIX 3a1a4.
TEXHOJIOTUYECKOTO  OOOpYJIOBaHUS W
0 000pyKOBaHNUS 1 IprGOpoB Bbicokuii (0TJIMYHO)
nproopos O 76-100 6a1108
Buageet ciocoOHOCTBIO HCTIOJIB30BATH
3HAHUSI WH)XEHEPHBIX MPOIECCOB TPHU
peieHn npoQecCHOHANbHBIX 3a/1au
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U OKCIUTyaTallid  COBPEMEHHOTO
TEXHOJIOTUYECKOTO O00O0pyIOBaHUS W
npubopoB

[TpodeccuonanbHple KOMIIETEHIIUU

[TK-15

CnocoOHOCTh
MIPOM3BOIUTH
MaTeMaTU4YeCKOe
MOJICIIUPOBAHUE
TEXHOJOTMYECKHX
MPOIIECCOB
MIPOU3BOJICTBA
MIPOJYKTOB MUTAHUS
’KHBOTHOTO
MIPOUCXOXKACHUS Ha
0a3e cTaHJapTHHIX
IMaKETOB
TIPUKJIATHBIX
MporpaMM B HENSIX
ONTHUMM3ALINHI
MIPOU3BO/ICTBA,
pa3pabOTKU HOBBIX
TEXHOJIOTHH u
TEXHOJOTMYECKHUX
CXeM MPOU3BOJICTBA
MIPOTYKTOB IMATAHUS

3Haer: TCXHOJIOTHYCCKUC TIPOUCCChI
IIpOU3BOJACTBA IMPpOAYKTOB INUTaHUA
JKUBOTHOI'O TPOUCXOKIACHUA

Ymeer: IIPpOU3BOANUTE MATEMATHYCCKOC
MOACIINPOBAHUC TCXHOJIOTHYCCKHUX
IIpoueccoB

Bnaneer:  cmocoGHOCTBIO TPOU3BOJIUTH
MaTeMaTU4ecKoe MOJICIIUPOBAHUE
TEXHOIOTHYECKUX MIPOIIECCOB
MPOU3BOJICTBA  MPOAYKTOB  IUTAHUS
JKUBOTHOTO TIPOMCXOXKJICHUS Ha 0Oa3e
CTAaHJAPTHBIX  TAKETOB  MPHUKIAIHBIX
mporpaMM B [ENAX  ONTHUMH3AIUH
MIPOU3BOJICTBA, pa3paboTKu HOBBIX
TEXHOJIOTHH M TEXHOJOTHYECKHX CXEM
MPOU3BOJICTBA  MPOAYKTOB  IUTAHUS
KUBOTHOTO TPOUCXOKICHUS.

Jlexnnu

JlaGopatopHsbie
3aHATHUS
Camocros-
TenapHas pabora

HNuTepaktus-
HBIE 3aHATHS

TectupoBanue

KoHntponbnas
pabora

YcTHbIN onpoc

IMoporoseIiit
(Y10BJ1€TBOPUTEIbHbIN)
Ot 30-55 6annoB
3HaeT TEXHOJIOTUYECKUE TMPOIECChHI
IPOU3BOJCTBA IPOAYKTOB IUTAHUS
KUBOTHOT'O ITPOUCXOKICHUS
IIpoaBunyTHIii (XOpO1I0)
Ot 56-75 6ann0B
Ymeer IIPOU3BOJUTH
MaTeMaTH4eCKoe MOJIETTUPOBaHUE
TE€XHOJIOIMYECKH MTPOLIECCOB

Bbicoknii (OTJIMYHO)

Ot 76-100 6a1;10B
Baageer crnoco6HOCTHIO TPOU3BOINTH
MaTeMaTU4eCcKOe MOJIETIMPOBAHHUE
TEXHOJOTHYECKUX IIPOLIECCOB
MIPOU3BOJACTBA IPOAYKTOB ITUTaHUS
YKUBOTHOTO TMPOMCXOXKIACHUS Ha 0aze
CTaHJApTHBIX TMaKETOB MPHUKIATHBIX
MporpaMM B LEIAX ONTUMH3ALMHU

SKHBOTHOTO IPOU3BOJCTBA, Pa3pabOTKH HOBBIX

IPOMCXOIKACHHS TEXHOJOTUH U  TEXHOJIOIMYECKHX
CXeM  IIPOU3BOACTBA  INPOLYKTOB
MUTAHUA ’KMBOTHOI'O
IPOMCXOXKACHUS.
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