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JIUCT COTJIACOBAHUN
[Tporpamma cocraBiena B coorBercTBuu ¢ TpedboBanusimu ®I'OC BO no namnpasieHuio

[IOATOTOBKU 27.03.01 Crangaptu3ands W METPOJIOTHSA, NPOGUIb MOATOTOBKU
Crangaptusanus U cepTu(UKAIKS B IMUIIEBON OTPACITH

Pazpabotuuk, 1.1.H., mpodeccop 'nezaunosa A.1.

[TporpamMma ogoOpena Ha 3aceganuu Kadeapbl TEXHOJIOTHIECKOTO 000PYI0BaHUS OT «24»
saBapsa 2023 roaa, npotokoi Ne 6.

3aB. kadenpoii, K.T.H., 1onieHT Bunorpamnosa FO.B.

Pabouast mporpamMma JAMCHMIUIAHBI COTJIACOBAHA HA 3aCElaHUU METOJIMYECKON KOMHCCUU

TeXHOJorn4eckoro ¢akynbrera ot «16» deBpans 2023 rona, mpotokon Ne 6.

[Ipeacenarenb METOAMYECKON KOMUCCUH, K.T.H., To1IeHT bypmaruna T.1O.



1 Hesap 1 3a7a49n y4eOHOM TUCHUIINHBI

Heas u3ydenus xypca - chHOpMHUpPOBATH y CTYIEHTOB 3HAHHS O 3aKOHOMEPHOCTSX,
NPUHONANAX TEXHUYECKOM peaau3alliil M METOAAaX HHXCHEPHOIO pacdyeTa TEXHOJIOTHYECKHX
IPOIIECCOB U aNlapaToB MHUILEBBIX POU3BOICTB.

3agauu IMCHMILIMHBI:

- (opmupoBanue Ha 0a3e (QyHIAMEHTAJIBHBIX 3aKOHOB (M3WKM M XMMHUU 3HAHUHA 00
00IIMX Tporeccax, MPOTEKAONINX B PA3IMYHBIX MHUIIEBBIX IIPOU3BOJICTBAX;

- (hopMuUpOBaHHE HABBIKOB IO PAIMOHAIN3ALMHN IPOLECCOB M COBEPIICHCTBOBAHHUIO
anmapaToB MHILIEBBIX POU3BOCTB;

- (opmHpOBaHHE CIIOCOOHOCTEH IO OCBEIICHHIO OCHOBHBIX TEXHHUYECKHX IPOOJIEM,
HAYYHBIX JIOCTWKCHHH W COBPEMEHHBIX TEHJCHLIUH HCIOJIb30BAHUS HOBBIX (DU3NYECKUX
METOJI0B 00paOOTKH MUIIEBBIX IPOYKTOB.

2 Mecto y4eOHoii JucuMIMHbI B cTpyKkType OOII

Jucuunnnza «IIpoueccsl u annaparsl NUIIEBbIX TPOU3BOJACTBY I10 HAIIPABICHHIO
noarotoBku 27.03.01 Crannmapruzamus u metposnorus, [Ipoduis moarotoBku
CranpapTusanus 1 cepTuduKanus B MUIIEBON oTpaciu. MHIEKC TUCHMITIMHEI 110 y4eOHOMY
wiany: b1.0.26.

OcBoenne aucuuiuinHbl «IIporeccsl u anmapaThl NUILEBBIX MIPOU3BOACTB» Oa3HpyeTcs
Ha 3HaHMSIX M YMEHUSX, NOJYYEHHBIX CTYJEHTAaMH IPU H3YYEHUHM TaKUX AUCLUIUIMH Kak:
«maremaTtuka» - b1.0.06, «puzuka» -61.0.07.

Juctummna «lIponeccsl v anmapaThl NUIIEBBIX IPOU3BOJCTBY SBISETCS 0a30BOM AJis
U3y4eHHs] JUCHMIUIMHBI TEXHOJIOIMYeckoe 00O0pyAoBaHUE b1.0.29, nnsa ycnewmHoro
IPOXOXKAEHUS TexHonornueckoi npaktuku b2.0.02(11).

Ob6nacte npodeccnoHaIbHOM 1eATENBHOCTH U chephl MPohecCHOHATBHON AEATEIbHOCTH,
B KOTOPBIX BBITYCKHHMKH, OCBOMBIIME IpOrpaMMy OakanaBpuaTa (J1ajee - BHITYCKHUKHU), MOTYT
OCYILECTBIIATh NPO(PECCUOHANBHYIO €S TEIbHOCTb:

40 CxBo3HBIE BUJIbI POPECCHOHATBHON JESITENILHOCTH B NMPOMBIIIIEHHOCTH (B cdepax:
NOJY4YEeHUsT U TPUMEHEHUS H3MEPUTENbHOM HH(OPMAIMM, TEXHUYECKOTO PEryIupOBaHUS U
CTaHJapTU3alUHU; SHEPreTUUYECKON NPOMBIIUIEHHOCTH; a’pOKOCMHMUYECKON MPOMBIIIJIEHHOCTH;
HAaHOTEXHOJIOTHYECKOM  TNPOMBIIUIEHHOCTH;  OMOTEXHOJOIMYECKOH  MPOMBIIIICHHOCTH;
HEpa3pyLIAOIEro KOHTPOJIS).

BBIMYCKHUKHM MOTYT OCYLIECTBIATh NPOPECCHOHATBHYIO MAEATENbHOCTh B JIPYTHUX
o0nactsx nmpodeccnoHalbHOM AedaTeabHOCTH U (Wn) chepax npodeccuoHabHOMN AeITeIbHOCTH
OpU YCIOBUM COOTBETCTBUS YpPOBHS HUX OOpa3oBaHMs U IOJYYCHHBIX KOMIIETEHLIUH
TpeOOBaHUAM K KBalM(UKaLUK pabOTHHKA.

B pamkax ocBoeHHMs mporpamMmbl OakajlaBpHara BBITYCKHHUKH MOTYT TOTOBUTBCS K
pelieHno  3a7ad  Npo(eccHOHAIbHON  NIEATENbHOCTH  CIEAYIOIIUX  TUIOB:  HAay4HO-
MCCIIEI0BATEIbCKNN; OpraHU3alMOHHO-YIIPABJIEHYECKUI; TPOU3BOJCTBEHHO-TEXHOJIOTHUECKUH.

OO0BeKThl POGECCUOHATBHOM ACATENBHOCTU: TMPOIYKIU (YCIAYTH) U TEXHOJOTUUECKHE
IpoIIecChl; 000pyIOBaHUE MPEANPUATHA U OPraHU3AIMM, METPOJIOTHYECKUX U UCHBITATEIbHBIX
nabopaTtopuii; METOJbl M CpEeACTBA H3MEpPEHUM, HCIBITAHUM M KOHTPOJS; TEXHUYECKOe
peryiaupoBaHUe, CHCTEMbl CTaHAAPTH3AlMM, CEPTUGUKANMM M YIPaBICHUS KaueCTBOM,
METPOJIOTMYECKOe OOecrieueHrne HayyHOW, MPOU3BOJCTBEHHOW, COIMAIBLHOM M SKOJIOTHYECKOMN
JESTEIIbHOCTH; HOPMAaTUBHASI TOKYMEHTAIU.

3 Komnerenuuu odyuyarouerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHHS Y4eOHOI
JUCIHMILIAHBI



[Ipouecc wW3ydyeHUs AUCHUILIMHBI

HaIlpaBJICH

Ha (OPMHPOBAHUS  CIICAYIOIIUX

komnereHnuil B cootBercTBUU ¢ PI'OC BO 1o gaHHOMY HanpaBJIEHUIO MOJTOTOBKH:

Koa 1 HauMeHOBaHHE KOMIIETEHIIMH

Koa u HauMeHOBaHMe HHIUKATOpa
JAOCTHIKCHUSA KOMIICTCHIIUN

OIIK-1. CnocobeH aHanM3UpOBaTh 3aJla4H
npoeCCUOHATIBHON JEATEIBHOCTH HAa OCHOBE
MOJIOKEHUH, 3aKOHOB M METOJIOB B 00JIaCTH
€CTECTBEHHBIX HAYK U MAaTEMATHKH

UN-lopk: 3Haer copepikaHue 3aKOHOB H
METO/JIOB B 00JIaCTU €CTECTBEHHBIX HAYK U
MAaTEMAaTUKHU

N-20nk.1 YMeer HCIOIB30BaTh 3HAHUS  JJIs

aHajm3a 3aJ1a4 podecCHoHATBLHOM
NEATEIIbHOCTU
N-3onk.1Brageer CIIOCOOHOCTRIO

aHAIM3UPOBATh 3aJa4d NPOQecCHOHATBHON
JIeATEILHOCTH Ha OCHOBE TTOJIOKEHUH, 3aKOHOB
U METOJIOB B OOJIACTH E€CTECTBEHHBIX HAYK U
MaTeMaTUKU

OIIK-5. CnocobeH pemaTh 3aaydl Pa3BUTUS
HAayK{, TEXHUKM M TEXHOJOTHU B 00JIacTH

CTaHapTU3AINN " METPOJIOTUYECKOTO
oOecrieyeHUss €  y4e€TOM  HOPMAaTUBHO-
NpaBOBOTO  peryiaupoBaHust B cdepe

MHTEJJIEKTYaJIbHOU COOCTBEHHOCTH

N-1omnks 3HaeT HAaIpaBJICHUSA pa3BuUTUA
HAayK{, TEXHUKH M TEXHOJOTMH B 00JIacTH
CTaHIapTU3AL U u METPOIIOTUYECKOTO
obecneyeHus

U-2onksYMeeT HCIOIL30BaTh
MPaBOBOE peryJmpoBaHue B
WHTEJUICKTYyaJIbHOM COOCTBEHHOCTH
WJ-3onks Braageer cmocoOHOCTEIO pemarb
3aJa4d  pa3BUTUS  HAYKH, TEXHUKA U
TEXHOJIOTMM B O0O0JIACTH CTaHIApTH3alUd |
METPOJIOTHYECKOTO OOECICYCHHSI C y4YETOM
HOPMAaTHUBHO-TIPABOBOI'0  PETYJIHUPOBAaHUA B
c(hepe UHTEIIeKTyaTbHONH COOCTBEHHOCTH.

HOPMAaTUBHO-
chepe

4 CTpyKkTypa u coaep:kaHue Y4eOHOH IMCUMILINHBI

OO61ast TpyA0€MKOCTh TUCHIUTIIMHBI COCTABISAET 6 3a4eTHBIX equHUI] — 216 yac.
4.1 CTpyKTYypa IMCUMILINHBI

Ouniaz Ounas popma 3aouHas popma 3aouras
Bun yae6Hol dopma

paooTe! Beero 3 cemectp| 4 cemectp| 3 Kypc 3uMa 3;;};1;0 Beero
AyauTopHbIE 102 68 34 16 16 32
3aHATHA (BCEro)
B mom uucne:
Jlexrum(J1) 51 34 17 8 8 16
[TpakTnueckue 17 - 17 - 8 8
saasaTus(113)
JlaGoparopHble 34 34 - 8 - 8
paboteI(JIP)
KoHTpoib 2 - 2 4 9 13
CamocrtositeibHas] 112 40 72 88 83 171




pabora (Bcero)

Bun 3auer, 3a4ger 3K3aMeH 3auer 3K3aMeH 3auer,

MPOMEXXYTOUYHON | IK3aMeH KonTpoJbHas KOHTPOJIbHAS

arTecTanuu pabora pabora,
IK3aMeH

O6mas 216 108 108 108 108 216

TPYIOEMKOCTD,

Jachl

3a4yéTHBIE €IUHALIB] 6 3 3 3 3 6

4.2 Conep:kaHnue pa3iejioB y4eOHOH JUCUMIIJINHbBI

Paznen 1. Beenenune. OCHOBHBIE 3aKOHBI HayKH O Ipoleccax M ammaparax. [Ipeamer
u3yuenus. Llean u 3amaun xypca. OcHoBHbIe noHATHA. Knaccudukanus OCHOBHBIX IPOIIECCOB H
anmnaparoB M UX XapakTepucTuka. OCHOBHBIEC 3aKOHBI HAYKH O MPOLECCax U anmnaparax. bamaHcel
mMaccel © dHepruu. [loHsTHe O MoJenupoBaHMHM. Maremarudeckoe #  (hU3HUYECKOe
mojenupoBaHue. Teopuss monoOusi Kak HaydyHas Teopusi  OOOOLIEHHBIX — JaHHBIX
OKCIEPUMEHTANBHBIX HuccienoBanuii. Kpurepunm momobusi. OnTUMH3anus MPOLECCOB U
anmnaparos.

Paznen 2. Mexannueckue mnpoueccsl. M3menbuenue. IlpumeHeHne B NuUIIEBOM
OPOMBIIIIEHHOCTH. Teopus mpouecca. Knaccudukanus cnoco60B U MamMH Juis IpoOJeHHs.
XapakTtepuctuka mamuH. Pacxon sHeprum Ha usmenbueHue. CoprtupoBka. Teopust cUTOBOIrO
aHanmu3a. MeToisl M MalMHBI JUis copTHpoBkH. KoadduuueHT mnoneznoro neicTBus mnpu
coptupoBke. OOpabotka masneHueM. OcHOBBI Teopuu. llpomeccel oTxaTus, (OpMOBaHWUS,
npeccoBaHus. MaluHel 1711 00pabOTKU AaBICHUEM, YCTPOUCTBO, IPUHIIHIT JEHCTBUS.

Paznen 3. I'mapomexanunueckue mnporeccel. Ocaxkaenne. Teopus mporecca. OcaxaeHue
B II0JIE I'PaBUTAlMOHHBIX CWI. OmnpeneseHne CKOPOCTH OCaXICHHA OAMHOYHOM YacTHULBI U B
CTECHEHHBIX YCIOBHAX. Y CTPOICTBO M pacueT OTCTOMHHUKOB. Oca)IeHuE B TI0JI€ HEHTPOOESIKHBIX
cui. CenapupoBanue. HazHaueHne U CyIIHOCTB Ipolecca. Teopus cenapupoBaHMs, OCHOBHBIE
TEOPETUUECKHE IOJIOKEHHUS, BBITEKAIOIINE U3 Hee, UX MPAKTUYECKOE MPUMEHEHHE. Y CTPONCTBO
U pacyeT cenapaTopoB. ['mapoanHaMuKa ABMXKEHHS KUIKOCTH Y€pe3 HETOABUKHBIE 3€PHUCTHIC
ciou. XapakTepUCTUKA 3E€pPHUCTBIX ClloeB. Teopus (QUIbTpOBaHMS MOJ JEHCTBHEM IMepenaja
naBieHuil. MemOpaHHbple Tpolecchl M MX MECTO B MOJOYHOH NPOMBIIUIEHHOCTH.
VasTpadunsTpanus, 00paTHEIM 0CMOC, MUKPO(PUIBLTPALIUSL.

I'mapoarHamuKa MPOLECCOB B3aMMOJIEHCTBHS ras3a (mapa), >KUAKOCTH U CBHITyYUX Tell.
[TceBnooxmxenue. Teopus npouecca. Pexxum Butanus v yHoca. [[pumeHeHne 3TuX nporeccoB B
MOJIOYHOM IpOMBIIUIEHHOCTH. lIpuMeHeHue mpouecca B MNHIIEBOH INPOMBIIUIEHHOCTH.
Mexanuueckoe nepemenirBanyue. Pacuer MOITHOCTH Ha NepeMelinBanye. THUIbl MEIanoK U ux
YCTPOMCTBO.

Paznen 4.TemnoBsie nporecchl. O0IIast XxapakTepUCTHKA TEIUIOBBIX MPOIECCOB, UX POJh
B MUIIEBON NMPOMBIIUIEHHOCTH. bamaHchl 3Hepruu i TeI000OMEeHHBIX IpoleccoB. CrnocoOsl
nepejaud TeIula M UX XapaKTepUCTHKa. MexaHu3M IepeHoca TeIula TEeIUIONPOBOAHOCTHIO,
KOHBEKIIMEH, U3TyYECHUEM.

TennoBoe nonodbue. Kpurepun ternoBoro nogobusi. Ix nmprMeHeHue B MPaKTUYECKUX
pacuetax. OCHOBHOe ypaBHEHHME Terulonepenauud. IIpuMeHeHne OCHOBHOTO ypaBHEHUS
TeIUIonepeayn s pacueTa TEII00OMEeHHOW ammaparypbl. KOHCTPYKIMS OCHOBHBIX BHIOB
TEMIOOOMEHHON anmaparypsl, MPUMEHSEMON B MUIIEBOH MPOMBIIIIEHHOCTH. XapaKTepHCTUKA
OCHOBHBIX TEIJIOHOCHUTENEH, UX cpaBHUTeNbHas oneHka. Konaencauus. Ouznyeckue OCHOBBI
nporecca. Kinaccuduxanus KoHIeHCAaTOPOB, UX YCTPOUCTBO, PacyerT.

BemmapuBanne. Ha3HaueHne M IpUMEHEHHE B IUIIEBOM  MPOMBIIUIEHHOCTH.
TeopeTnueckne OCHOBBI BbIIapUBaHMs. THIBl BHIIAPEHHBIX anmnapaToB. Bakyym-BblllapHble
anmapaTsl ¢ €CTECTBEHHON W NPUHYIUTEIbHON LUPKYJIsAUKeld. BelmapuBanue B TOHKON IIJIEHKE.
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MarepuansHblii U TEIIOBOM OanaHc. TemneparypHble TOTEPH, UX BUABI U orpenenenue. Pacyer
noBepxHocTU Harpesa. CyIIHOCTh MHOTOKpPATHOTO BblmapuBaHus. OnpesesneHne onTUMaIbHOTO
qriclia KOPITyCOB. BhImapHoii anmapaT ¢ TerIoBbIM HacoCOM. [1yTH WHTEHCU(UKAIIMU BBITTAPHBIX
anmnaparos.

Pazgen 5. MaccooOmennble npoueccsl. OOmue cBeeHns 0 MacCOOOMEHHBIX MpoIieccax.
MexaHnu3mbl iepeHoca Maccel. MonekynsipHas U konBekTuBHas quddysus. [logobue TermmoBbix
¥ MaccoOOMEHHBIX MpoleccoB. Macconepeada. JIBumxkyimas cuia mnporecca.

AOGcop6uusa. Hasnauenue u cymHOCTh mporecca. dusnyueckne OCHOBBI abCOPOIHMH.
OcHOBHBIE KOHCTPYKIIMH a0OcopOepoB © ux pacder. AjpcopOuums. OOmmue cBeneHUs.
XapakTtepuctuka aacopOeHToB. MaccooTaaya u Maccomepenada npu ajncopouuu. OCHOBHBIE
KOHCTPYKLIMU aIrmapaToB s afcopOruu U ux pacuer. Cymka. @uznueckue OCHOBBI MPOIIecca.
@opmbl CBsSI3U Biaru ¢ MmatepuanoM. Ilapamerpsl BiIaXHOTO BO3JyXa M OINpeiesieHue HX ¢
MOMOIIBIO 1 -X auarpaMmbl. M300paskeHHe MpOIECCOB HAarpeBa, OXJAXKACHUS, CMEUICHUS WU
CYIIKHU Ha 1 - X AuarpaMMe. MarepualibHbIi 1 TerioBoi 6anaHcsl cymku. CopOuus u aecopOuus
Bnaru. Kuneruka cymku. KpuBble cymku U ckopocTd Cymkd. OCHOBHBIC THUIBI CYIIUIBHBIX
yCTaHOBOK. TeXHUKO-2KOHOMHUYECKasl OI[EHKA CYIITWIOK U 00JaCTH UX IPUMEHEHHS.

Kpucrammmzauus n pacrsopenne. HazHaueHue U CymHOCTh MpoLeccoB. MarepuanbHblii
U TeIIoBOW OanaHChl. Amnmaparhl Ui KPUCTAUIM3ALUU U PACTBOPEHMSI, UX KOHCTPYKLHUSA U
pacuer.

4.3 Paznennbl y4eOHOM JUCHUNJIMHBI U BU 3aHATHIA

Ne Haumenoanue
0 /;1 paznenoB yueOHOU J JIP I13 CPC KonTposns | Beero
JICIIATUTHHBI
Beenenue. OcHOBHBIE
1 3aKOHBI HAYKHU O 2 i 4 i 5
mporeccax u -
arraparax
2 Mexanunveckne 6 i 10 i 16
MIPOIIECCHI:
3 ['unpomexanuueckue 14 12 28 i 60
TIPOIIECCHI: 6
4 | TemoBble MPOLIECCH 14 12 5 34 1 66
5 MaccooOMeHHbBIE 15 10 6 36 1 68
MIPOIIECCHI
Bcero 51 34 17 112 2 216

5.MaTtpuna ¢popMupoBaHusi KOMIETEHIUI N0 TUCHUIITHHE

O6menpodec- [Tpodec-
Oomee
Ne CHOHAJIbHbIE CHOHAJIbHbIE
Paznenbl, TeMbI TUCIUITITMHBI KOJINYECTBO
TLII. KOMIICTEHIHH KOMITCTCHITUH oMOeTeHIT
K
OIIK-1 OIIK-5 "
1 | Beenenue. OCHOBHBIE 3aKOHBI + 1
HAYKH O TpoIleccax M ammaparax
2 | MexaHuuyecKHue MpOIEecChl + - 1
3 | M'uppoMexaHYeCKHEe MPOIECCHI + + 2
4 | TenoBbIe MPOLECCHI + + 2
5 | MaccooOmMeHHbIE TPOIEeCChI + + 2




6. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

O6wem gacoB Bcero 216 gacos, B T.4. Jiekiuu 51 gac , nabopatoprbie padoThl 34 daca,
MpaKkTU4ecKue 3aHATus 17 Jacos.

OOpasoBaTeNbHBIE  TEXHOJOTWUH, HWCIONB3yeMble TMPU  U3YYCHUH
TpPaJULMOHHBIE TEXHOJIOTHH (JIEKLIUU, Ta0OPAaTOpHbIE 3aHATHS, HAMCAaHWE KOHTPOJIbHBIX pabdoT,
paboTa B MajblX rpylnmnax); MHTEPAaKTUBHBIC (NpeACTaBieHb B TaOiuie). O0beM 3aHATHIA B
MHTEPaKTUBHON opMe cocTaBisieT 27% OT ayTUTOPHBIX 3aHATHI.

NUCLUIIINHEBL:

Ta6JII/IHa - I/IHTepaKTI/IBHI)Ie O6p&30BaTeHBHHe TEXHOJIOTHH, HCIIOJIB3YEMBIC B ayAWTOPHBIX

3aHATUAX

Cemectp

Bun
3aHATHS
(JI, JIP)

HCHOJ’IBSyeMHe HHTCPAKTUBHEBIC 06pa3OBaTeJ'IBHBIe
TCXHOJIOTMH

KonnuectBo
4acoB

JI

[IpoGieMHas nexus Ha TEMY:
«Hano¢punprpanus npu nepepadoTke BTOPUYHOTO
MOJIOYHOT'O CBIPbS»

Jlexuus Buzyanusanus Ha TeMy: «KoHCTpyKIuu
TEIIO0OMEHHBIX aIlapaToB U UX CPAaBHUTEIbHAS
OLICHKa»

JIP

['pynmnoBas pabota Ha Temy «CpaBHUTENbHAS OLICHKA
Pa3IMYHbIX CIIOCOOOB pa3zesieHus] HEOJHOPOIHBIX
CUCTEM»

JIP

AHaJn3 KOHKPETHBIX CUTyaluii (case-study) tuna
CUTYyallUs-WLTIOCTpanus Ha Temy: «He3aBucumocTthb
MIPOU3BOIUTEIIEHOCTH OTCTAUBAHUS OT BBICOTHI
OTCTOMHUKA»

JIP

AHann3 KOHKPETHBIX cuTyalmi (case-study) tumna
cUTyauus-npodiaema Ha TeMy « TpyJHOCTH OnpeeneHus
Kod(uimenTa TEII00T/Aau1 U3 OCHOBHOT'O YpaBHEHUS
TEIIOOTAAYM

JIP

AHain3 KOHKPETHBIX cuTyaluii (case-study) tuna
CUTYyallus - olleHKa Ha TeMy «O00CHOBaHUE
ONITHMAJILHOW CKOPOCTH JIBIKEHUS TETUIOHOCUTEIIS B
3aKpBITHIX KaHAJIaX TeTJIO0OMEHHBIX anmnaparoB)

JIP

[enoBas urpa Ha remy «Opranuzaiys U IpoBeJeHUE
IIpoLecca CTyIEHUS U CYLIKH Ha MOJIOYHOM
TIPEATPUSITHI

HUroro:

36

7. Y4yeOHO-MeTOAMYeCKOE o0eclievyeHre CaMOCTOSATEIbHOI padoThl CTyAeHTOB. OLleHOYHbIe
cpeacTBa UISl TeKylIIero KOHTPOJISA YCIEeBaeMOCTH, MPOMEKYTOYHOH aTTecTalUu IO
HTOraM OCBOCHMUSA JUCHUITIIMHbBI

7.1 Buabl caMocTOsITeIbHON padoThl, NOPSIAOK X BBINOJHEHUS] U KOHTPOJIS

Ne Pazpen (rema) Buaer CPC Hopsaok Bpimonnenuss CPC Meron

n/n JUCIUTIIMHBI KOHTPOJIA

1 | Beegenue. OcnoBurle Iloaroroska K PaGora C JIEKITUOHHBIM | Y CTHBIH
3aKOHBl  HAyKM 0 TECTUPOBAHUIO,| MAaTEPUAIIOM, OCHOBHOM U | ompoc
rporueccax 5] JIOTIOJIHUTEIIbHOM ~ JIMTEPATYpPOH,




arraparax

UHTEPHET-pPecypcamu

2 | Mexanndeckue ITonroroska k | Pabora C JIEKIMOHHBIM | TecTupoBanue
MPOIIECCHI TECTUPOBAHUIO | MATEPHAIIOM, OCHOBHOM u
JIONIOJTHUTEIILHON  JIUTEpaTypoHu,
WHTEPHET-peCcypcami,
3 | 'mapomexannveckue | [lonroroBka k | PaGota C JIEKIUOHHBIM | TecTupoBanue,
IIPOLIECCHI JIP, MaTepualIoM, OCHOBHOM U | YCTHBIM OIIpOC,
MOATOTOBKA K | JIONOJIHUTEIIbHOM  JINTEPaTypoOu, | KOHTPOJIbHAA
TECTUPOBAHUIO | HHTEPHET-PECypcaMu, MOATOTOBKA | paboTa
otyeta 1o JIP
4 | Tennossle npoueccs! | [lonroroBka x | Pabora c nekuoHHsIM | TectupoBanue,
JIP, MaTepUalioM, OCHOBHOM U | YCTHBIN OIpOC,
MOArOTOBKA K | JONOJHUTEIBHON  JIUTEPATypOH, | KOHTPOJIbHAA
TECTUPOBAHUIO | UHTEPHET-pecypcaMu, MOArOTOBKa | paboTa
otyera no JIP
5 | MaccooOmeHHEbIE IToaroroska k | Pabora c JIEKIIMOHHBIM | TecTupoBaHue,
IIPOLIECCHI JIP, MaTepHalIoM, OCHOBHOM U | YCTHBIN OIIpOC,
MOATOTOBKA K | JIONOJIHUTENIbHOM  JINTEpPaTypoil, | KOHTPOJIbHAS
TECTUPOBAHUIO | UHTEPHET-PECypCcaMHu, MOJrOTOBKA | paboTa
otuera no JIP
6 | Utoroseiit kouTpouss | [lonroroBka x | PaGora c JIEKIIMOHHBIM | DK3aMeH
AK3aMEHY MaTepHuaioM, OCHOBHOM u
JIOTIOJIHUTEIIBHON ~ JIUTEPATYypOH,

MHTEPHET-peCypcaMu

7.2 KoHTpoOJbHBbIE BONPOCHI /IS CAMONIPOBEPKH

Paznensr paboueii

HepequL BOIIPOCOB JIs1 CAMOCTOATCIIBHOTO U3YUCHUA

IPOrpaMMBbl
Paznean 1. 1. Kakne oCHOBHBIEC 3aKOHBI HayKH MTOJIOKEHBI B OCHOBY M3y4YCHHS
Benenue. JUCIHAIIINHEBI?

2. Yto Takoe Teopust moaoous?

3. Kakue npumeHstoTcs MeToAbl MOAETHUPOBAHUsA?

4. Kakue paznuyaroT noaoous?

5. Uto Ha3bIBaIOT KpUTEpHUEM NOA00MS?

6. Kakue crmocoOsI ToJTydeHus KpUTepreB 1mo1o0us 3HaeTe?

7. YTO MOJI0KEHO B OCHOBY METO/Ia aHAJIN3a Pa3MEPHOCTEN?

8. Kak popmymnupyercs mepBast Teopema moaoous?

9. Kpurepuu onTuMH3aLuu.
Paznea 2. O0paboTKa NPOAYKTOB JaBJeHHEM
Mexanunueckue 1. Kakue nmapaMeTpbl BIUSIOT Ha BBIXO/] )KUAKOT'O MPOJIYKTA IPU OTKUME
TIPOIIECCHI ¥ KaKue armapaThl IPUMEHSFOT TS PeaTH3ainy 3TOTO mpoiiecca ?

2. Kakue 3aK0HBI HCTIONB3YIOTCS JIJIsl OTMCAHUsS ATOTO Tporecca?
3. B uéwm 3axmmovaercs pusudeckasi CyIHOCTh Iporiecca mpH
dbopMOBaHUH MyTEM IITAMIIOBAHUS?
4. KakoBa KOHCTPYKIIHS PUMEHSIEMBIX B MHIIEBOM MPOMBIITUICHHOCTH
npeccoB?
5.J1314 yero npuMEHSIOTCS IPECCOBAHUE, IITAMIIOBAHUE U OT>)KUM B
MUIIEBON TPOMBIIIIEHHOCTH?
HN3menbuenne (apodJieHue)
6.Ha xakue BUJIbI TOApA3ENSIeTC U3MENTBYCHHUE B 3aBUCHMOCTH OT




HAYaJIbHBIX U KOHEYHBIX Pa3MEpPOB KyCKOB?

7.Kak paccuuThIBaloTCs 3aTpaThl SHEPTUU Ha JpobieHue?
8.XapakTepu30BaTh OCHOBHBIE TUIIBI JPOOMIIOK: IIEKOBBIE, KOHYCHBIE,
MOJIOTKOBBIE, BaJIbIIOBbIC, IIAPOBBIC MEIbHUIIbI, BUOPAILIMOHHbBIE
MeJbHUIBI. KakoB UX MPUHLMN ASUCTBUS?

Kunaccupukanus 1 COpTUPOBKA 3ePHUCTBHIX MATEPUAJIOB
9.Kakwue criocoOsbI ki1accupuKauy NPUMEHSIOTCS B MUIIEBOM
IIPOMBIIIIIEHHOCTH?

10. Ha yvem ocHOBaHa kiaccudukarus rpoxodeHueM? Kakoso
YCTpOMCTBO rpoxora’?

11. B yem 3aknro4aeTcsi CyIHOCTh CUTOBOI'O aHaIu3a’?

12. KakoB xapakrep IBUKEHUS YacCTHI] Ha CUTE?

13.Kax onienuBaercs 3pPpeKTUBHOCTb COPTUPOBKHU?

Paznen 3.

I'mppomexannveckue
MPOIECChHI

OtcranBanue

1 Kakue cuibl A€HCTBYIOT Ha TBEPIYIO YaCTUILy IPU €€ IBUKEHUU B
IPaBUTALIMOHHOM I10JI€ B )KUJKOH cpeze?

2 Kak paccuuThIBa€TCsl CKOPOCTh OCAKIACHUS TBEPAON OJJMHOUYHOM
chepuyecKoi 4acTUIIbI B )KUIKOU cpene?

3 OT KaKuXx apaMeTpoB 3aBUCUT KOI(D(HUIIMEHT CONIPOTUBIICHUS cpeibl?
4 Tlpu KakoM pexuMe U I0YEMY NPOLIECC OTCTAUBAHUS TBEPABIX YACTHII
HauOoee d3pexTuBeH?

5 Kakue kpurepuu ruipoMexaHn4ecKoro rnoao0us ONUCHIBAOT MPOLIECC
OTCTauBaHuUsA?

6 Kak yuutsIBaeTcs HeC(epUIHOCTh YaCTHUI] U MAaCCOBOCTH IpoIIecca
OTCTauBaHuUsA?

7 Kakue KOHCTPYKIIMH aIllapaToB UCIOIb3YHOTCS JIsl OTCTauBaHUs?

8 Kakue ypaBHeHus JiexKaT B OCHOBE pacyéra OTCTOMHUKA?

9 Kakune ciocoObl THTEHCHU(PHUKAIMH TIPOIecca MPUMEHSIOTCS TIPU
OTCTauBaHUU?

HenTpudyruposanue

11 KakoBa CyIIHOCTb U Ha3HaYeHHE Tpoliecca HeHTpUuyrupoBaHus?
12 Tlox meficTBMEM KaKMX CHJI HAXOIUTCS TBEPIAs yacTHIla B OapabaHe
HeHTpudyru?

13 Kak paccuuThIBaeTCs CKOPOCTh pa3esieHus TBEPIOM OTMHOYHON
cdepuyeckoil yactuiel B 6apadane neHTpupyru?

14 C nomo1pto Kakoro KpuTepus paccuuThiBaeTcst 3(h(HheKTUBHOCTh
HeHTpudyrupoBanus?

15 Kakoit pexxum nieHTpudyrupoBanus Haubonee 3ppexTuBeH?

16 Kakuie KOHCTPYKIIMHU HEHTPUDYT TPUMEHSFOTCS B TUIIEBOM
HPOMBIIIJIEHHOCTH?

17 Kak paccuuThIBalOTCS OTCTOMHBIE IEHTPUDYTH?

Cenapuposanue

18 KakoBo Ha3Ha4YeHHE U CYITHOCTb MPOIECCa CeTTapupOBAHUS?

19 lNon neficTBMEM KaKMX CHJI HAXOJUTCS YacTHIA ((KUPOBOM IIapHK) B
MEXTapeJIOYHOM IPOCTPAHCTBE cenapaTopa’?

20 KaxoBa TpaekTopusi IBUKEHUS )KUPOBOTO 1IapuKa (TBEPIOM
yacTuIlel) B Oapabane cemaparopa?

21 Kaxue nmapaMeTpsl U KaK BIMSIOT HA IPOU3BOAUTEIBHOCTD
cemaparopa?

22 Kakue HeOCTaTKM UMEET dJIEMEHTapHasi TEOpUs CEMaprUpOBaHUS U
KaK OHHU YCTPAHSIIOTCS 3a CUET THAPOMEXaHUYecKoi Teopun?

23 Kak pe>xuM JBHXKEHHMs BIMIET Ha pa3eleHue Py CenapupoBaHuu?
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24 KakoBO yCTpOMCTBO M MPUHIIUAI PAOOTHI CETapaToOpOB:
CIIMBKOOTACIIUTENS U MOJIOKOOUUCTUTEISA?

25 Kakue KOHCTPYKTUBHbIE OCOOEHHOCTH OTIMYAIOT CEMapaTopbl
CIIMBKOOT/EJIUTENHN U MOJIOKOOYUCTUTENH?

26 . Kak paccunutbiBaeTCs pacxoj MOIIHOCTH Ha CEMapupoOBaHUE?
I'uaponnHaMuKa IBHKEHUsI JKUTKOCTH Yepe3 HeMmoABHKHbIE
3epHUCTBIE CJIOU

27 Kakumu nmapameTpamMu XapakTepU3yIOTCs MOHO U TTOJIHIUCTIEPCHBIE
3epHUCTBIE CJIOU?

28 KaxoBbI yCIIOBHSI CYIIECTBOBAHUS HETIOJABMKHOTO 3€PHUCTOTO CIIOST?
29 KakoBa cBs3b MeX1y (DUKTUBHON U ACHCTBUTEIHHON CKOPOCTAMHU
IBHKEHUS )KUIKOCTH?

30 Kak paccuuThIBaeTcsi TUAPABINIECKOE COPOTUBIICHUE
HEIOJIBUYKHOI'O 36pHUCTOrO €047

31 . Kak paccuutbiBaeTcst KO3QGUIMEHT FUAPABIMYECKOTO
COTNPOTHUBIICHHUSI?

32 Kakue ammnapatsbl paboTaloT ¢ HEMOBUKHBIM 3€PHUCTBIM CIIOEM?
IlceBnooxkuxenune

33 Kakwue TeXHOIOTrHYeCKUEe MPOIECCH MPOTEKAIOT B PEXKUME
MICEBIO0XKIKEHUS?

34 .Kak mocTuraercst peKuM TICEBIO0KMKCHUS?

35.Kak paccuuThIBaeTCs TUAPABINUECKOE COTPOTUBIICHHE
NICEBI00XKUKEHHOTO €057

36 Kak U3MEHSIOTCS XapaKTEPUCTUKU 36PHUCTOTO CJIOS B TIPOIECcCe
TICEBJIOOKIKECHUS?

37 Kak paccunTbiBaeTCsi CKOPOCTh Hayasia U KOHIIA MICEBIO0KMKEHUS?
38 Yto xapakTepu3yeT YHCIIO TICEBIO0KUKEHUs?

39 Kakumu TOCTOMHCTBaAMH U HEJJOCTaTKaMu 00Ja/laeT
MICEBIOOKIKEHHBIN CII0M?

40 Kakyie KOHCTPYKIIMH allapaToB C MCEBI00KIKEHHBIM CIIOEM
MPUMEHSIOTCS B TUIIEBOU MPOMBIIIIEHHOCTH?

41 Kakoii pe’kuM Ha3bIBaIOT PEKUMOM MTHEBMOTpaHCIOpTa?
®OuabTpoBaHMe O] JeliCTBHEM Nepenajaa AaBJeHus

42 KakoBbl Ha3HAUEHUE U CYIIHOCTH IMpoiiecca’?

43 KakoBa JABIXKyIIas cuiia mporecca QribTpoBaHUsI?

W3 kakoro ypaBHEHUS U KaK MOXKET OBbITh MonyueHo auddepeHuanbHoe
ypaBHeHUe ¢punbTpoBaHus? Kakue napaMerpsl BIUSIOT HA CKOPOCTh
¢buibTpoBaHUs?

44 Kak paccUMTbIBa€TCS MPOAOKUTEIBHOCTh 3TOT0 Iporecca?

45 Kak onpenensitoTcs KOHCTaHTHI B ypaBHEHUH (PUIBTPOBAHUS?

46 Kakue KOHCTPYKITUH (HILTPOB MPUMEHSIFOTCS B IHIIEBOM
MPOMBIIIIIEHHOCTH?

47 Kaxkue cnocoObl HHTEHCU(UKAIMK TTpoliecca GUIbTPOBAHUS
W3BECTHBI?

OOpaTtHbIil 0cMOC ¥ yIAbTPAQUILTPALMSA

48 KaxoBo Ha3HaueHUe mporeccoB? B 4ém 0OIIHOCTD WX MPOTEKAHUS
Y KaKOBBI UX OCOOEHHOCTH?

49 Kakoe sBIEHHE JEKUT B OCHOBE pa3ieiIeHUs C IIOMOLIbI0 MEMOpaH
Y YTO SIBJIAETCS ABWKYIIEH CUIION Tiporiecca?

50 KaxoB MexaHU3M pa3ieNieHus Ha MOIyIpoHUIIaeMoi MemOpaHe?
51 Kakumu cBOMCTBaMHU JOJDKHBI 001a1aTh MeMOpaHnbl? Kakue
MeMOpaHbl HCHOJIB3YIOTCS B Iporieccax?
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52 Kakue OCHOBHBIE KOHCTPYKIIMH MEMOPaHHBIX alapaToB
IPUMEHSIOTCS B MUILEBOM B uéM 3akitouaeTcst pacy€r 3TUX annaparos?
Mexannyeckoe nepeMeninBanmne B JKUAKO cpene

53 arp o0mIyro XapakTepUCTUKY OCHOBHBIX CIIOCOOOB
HepeMeluBaHMs: MEXaHUYECKOT 0, THEBMaTUYECKOT O,
MUPKYJISLUOHHOTO U TIOTOYHOTO?

54 Kakue OCHOBHbIE KOHCTPYKIIMU MEXaHUUYECKUX MEILAIOK
UCTIOJIB3YIOTCS B MUIIEBOM MPOMBINUIEHHOCTH? [laTh MX CpaBHUTEIBHYIO
OIICHKY?

55 MHcnonb3ys m-TeopeMy MOIYYUTh KPUTEPHUU JUISL OITUCAHUS
npolecca MEXaHMYECKOro IiepeMelIuBaHus?

56 Kak paccunTbIBaeTCs SHEPTHsI HA MEXaHMUYECKOE TIepeMETBaHuE?
57 Tlouemy npu TYpOYJIECHTHOM PEKHUME pacxoyemasi JHEprus He
3aBHCHUT OT BSI3KOCTH MEPEMELINBACMOM KUAKOCTH?

Pa3zneseHue ra3oBbIX HEOJHOPOJAHBIX CHCTEM

58 KaxkoBa cpaBHuTENbHAS 3()PEKTUBHOCTD PA3TUYHBIX METOJIOB
OYHUCTKH ra30BbIX CHCTEM?

59 Kak ouenuBaercs 3pPeKTHBHOCTh OUUCTKHU?

60 B uém 3akirodaeTcs rpaBUTAIIMOHHAS OYUCTKA?

61 B kakux anmapaTax M Kak OCYIIECTBIISETCS MHEPLIMOHHAS U
neHTpoOexHas ounctka? B uém 3akirodaercst JOCTOMHCTBO
HEHTPOOCIKHONOUNTCKH?

62 Ot KakuX MapamMeTpoB 3aBUCUT MOKpasi OYMCTKA?

63 B kakux ¢uiabTpax ocyuecTBIsieTcs OYUCTKA ra3oB?

Pazpen 4.
TennoBsle mpoueccsl

OcHoOBHBIE 3aKOHBI TellJI0nepeIaYn

1 KakoBbl MexaHU3MBI IIepeHOCca Teria?

Kakoit MexaHu3M nepeHoca Tersa XapakTepeH A TBEPAbIX Ten?

2  Kakoii 3akoH onuceiBaet nponecc? Kakoit ¢pusmueckuii cMpIct
umeeT K03(pPpULUEHT TerI0NPOBOAHOCTH?

3 U3 kakoro ypaBHEHUSI MOKET OBITh MOJTyYEeH 3aKOH OMUCHIBAIOIIHIA
TEIUIONPOBOAHOCTD TUNIOCKOM CTEHKH ITPU YCTAHOBUBILUMCS TEINIOBOM
pexume?

4 B uéM 3aKir04aeTcs CyIHOCTh MepeHoca Teria KOHBEKIUEen?

5  Kakoe ypaBHeHHUE ONMHUCHIBAET MPOIIECC TETUIOOTIauu ?

6  KakoB pusnueckuii cMbica ko3¢ umenTa TermiooTaauu?

7 Kakue kpuTepuu TEIIOBOTO Mo100Us HCIIONB3YIOTCS B pacuére
TETJIO0O0OMEHHBIX anmapaTroB?

8  Uewm onpenensiercss KOHKPETHBIN BUJI KPUTEPUATIbHBIX YPaBHEHUI?
9 B uém 3aKkirodaeTcs CynHOCTh MEPeHoca TeIia H3IydeHuem?

10 Kaxoii nporecc Ha3bIBAIOT TEIJIONEpeaayeil 1 KakUM 3aKOHOM OH
onuceiBaeTcs? KakoB ¢pusznueckuit cMbIci KoddduimenTta
Terjonepenayn?

11 Kakast cBsi3b CYIIECTBYET MEX Ty KOdhDHUIIEHTaMu TeTUIoNepeaadn
U TEeIUI00TAaun?

12 Tlouemy B pacyérax TEILUIOBBIX MPOIECCOB HCIIOB3YETCS CPEAHUN
TEMIIEPATYPHBIN HAIlOp U KaK U OH BBIYMCIISAETCA?

13 Kaxkue cxembl IBHKECHUS TEINIOHOCHUTENEH cymecTBytoT? Kakne
TpeOOBaHUS MPEABABISAIOT K TEIUIOHOCUTEISIM U XJIaI0HOCUTEISIM?

14 Kakue KOHCTPYKIIMH TEINIOOOMEHHBIX anmnapaToB MPUMEHSIOTCS B
MUIIEBON IPOMBIIIIIEHHOCTH?

15 Kakue Ten1000MEHHUKH MO MPUHIUIY AEHCTBUSI OTHOCATCS K
CMECHUTEIIBHBIM U KAKHE K TOBEPXHOCTHBIM?
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16 Kakwue mOCTOMHCTBA M HEIOCTATKH UMEIOT KOXKYXOTPYOHBIC
TErI000MEeHHUKH?

17 B xakux ciydasx NpUMEHSIOT TEINIOOOMEHHHKH TUTIA “TpyOa B
TpyOEe™?

18 Kak ycTpoeH cniupaibHbIiA TETOOOMEHHUK?

19 KaxoBbl 0COOCHHOCTH TEIUIONEpeIau B IIIACTUHYATOM
TerI1000MeHHUKe?

20 Yewm pa3nuyaroTcs KOHCTPYKTUBHBIN M MOBEPOUHBINA pacuEThI
TEMI000MEHHUKOB?

21 Kakue ciocoObl HHTEHCU(UKALIUY TIPOIecca Ternonepeaadn
BO3MOJXKHBI B TETIOOOMEHHBIX anmnapartax?

Harpes u oxmaxaeHue

22 Kakue MeTobl HarpeBa 1 OXJIaXkICHUs MPUMEHSIOT B IMUIIEBOM
IIPOMBIIIIIEHHOCTH?

23 U3 xakoro ypaBHEHHsI OIPECISIIOT PACXOIbl TEINIOHOCUTEIS TN
XJagoHocuTens’?

Konagencanus

24 KakoBa (u3udeckas CyniHOCTh Tporiecca?

25 13 xakoro ypaBHEHHS ONPEACISIIOT PacXo/] BOJbI Ha KOH/ICHCAIIUIO
napos?

26 Kaxk ycTpoeH u paboTaeT MOBEpXHOCTHBIN KOHIEHCATOP?

27 TlouyeMy B MPOMBIIIEHHBIX TEXHOJIOTMUYECKUX ariapaTax
TETUIoNepeiavya OT Iapa K CTEHKE OCYIIECTBISETCS, KaK MPaBUJIO, B
YCIOBUSX IIEHOYHOM KOHACHC AN ?

28 Kak paccunTsiBaeTcsi KOOQGUIMEHT TeIIO0TJauH MPH IIIEHOYHOM
KOHJICHCAIlIUW HACBIIEHHOTO mapa?

29 Kakue KpUTEpUH TEIUIOBOTO MOI00MS OMUCHIBAIOT 3TOT Iporecc?
30 Kak ycrpoen u paboraet 6apoMeTpruecKuii KOHIeHcaTop?

31 Ot KaKux mapamMeTpoB 3aBUCUT BBICOTA 0APOMETPHUECKON TPYObI?
BeinapuBanue

32 KaxkoBbl Ha3HAYEHHUE U CYNTHOCTH Tporiecca?

33 Kakue cioco0sl BelapuBanus cymectBytot? Koraa cnenyer
NPUMEHSTH BBITTAPUBAHKE TI0]] Pa3pEKEHUEM U KaK CO3MaETCsl BaKyyM?
34 Kaxkue KOHCTPYKIIMH BBINAPHBIX alIapaToB CyIecTBYIOT? KakoBo
Ha3Ha4YeHHE KaJlopu3aropa, cenapaTopa, KoHjaeHcaropa?

35 Uro sBAseTCs ABUXKYIIEH CUIION €CTeCTBEHHOW MUPKYISIIUU U KaK
KOHCTPYKTUBHO 00€CTIeYMBAETCS IIMPKYIISAINOHHBIA KOHTYP?

36 U3 xakux ypaBHEHMI OTMpeeNsaeTcss Macca BhIIAPHON BIaru U
pacxon rpetoriero napa? CocTaBuTh ypaBHEHHS.

37 Kak paccunTpiBaloTCA: TeMIEpaTypa KUIEHUS, TTOTHAS U MMOJIe3Has
pa3HoOCTH TeMieparyp?

38 Kakue genpeccrn UMEIOT MOXKHO TIPU BHITIAPUBAHUU U KaK OHH
pPacCUUTHIBAKOTCA?

39 B uéM npuHIUI MHOTOKPATHOTO BBIMAPUBAHUS U C KAKOW LETHIO
€ro OCYIECTBIISIOT?

40 Kak onpenensiercsi ONTUMAIbLHOE YUCIIO KOPITYCOB
MHOTOKOPITYCHOW BBIITAPHOM YCTaHOBKH?

41 Kaxkue ciocoObl 5KOHOMHH TeTjIa MPU BHIAPUBAHUY CYIIECTBYIOT?
42 KakoBo Ha3HaYeHHUE M YCTPOMCTBO MHKEKTOpaA (TEIIOBOTO Hacoca)?
43 U3 xakux ypaBHEHMI ONpeeNnseTcsi Macca OCTpOro napa,
MOMIEIIIEr0 Ha TEPMOKOMITPECCHIO?

44  Kak n3MeHsieTcs JaBlieHHe U CKOPOCTh B coruie JlaBasisi, kamepe
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CMEILICHUS, Kamepe CKaTUs?
45 Kak paccuutsiBaercs kodppurment nmxekuun u KI1J1 nnxexkropa
¥ KaKOBa MEX/y HUMH CBS3b?

Pa3pgea 5.
MaccooOMeHHEbIE
TIPOIECCHI

OcHoBHBIE 3aKOHBI MacconepeIaun

1 KakoBbI MeXaHU3MBbI IEPEHOCA MACCHI U B UEM 3aKJIFOYAETCS UX
CYIIHOCTB?

2 Kakum ypaBHEHHEM OMHUCHIBAETCS IEPEHOC MACChl MOJIEKYISIPHON
muddysuein? Kakos pusnueckuii cMbIci KOG GUIIMEHTa MOJICKYIISIPHOI
nuddy3un?

3 Kakoii 3aKoH, sSBJISISCH aHAJIOroM 3aKoHa HeroTona-Puxmana,
OTKCHIBAET MEPEHOC BEUIECTBA U3 MOTOKA K TOBEPXHOCTH pasnena (as?
4 B uém aHaJIOrHs EpeHoca Tersia U Macchl?

5 Kakue kputepuu xapakTepusyroT 1oj1001e MacCOOMEHHBIX
poieccoB?

6 Uem omnpenensieTcsi KOHKPETHBIN BUJ KPUTEPHAIbHBIX YPaBHEHUMA?

7 I3 kakux ypaBHEHUH PacCUUTBIBAIOTCS MACCOBBIE PACXO/Ibl U CTPOUTCS
paboyast TMHUS MacCOOOMEHHBIX IIPOIECCOB?

8 Kak onpenensiercst ABHXKYIIas CHUJIa MaCCOOOMEHHBIX IPOIIECCOB?
Cymka

9 B uém cymuocTs nporecca? KakoBa poisib BO3yxa B KOHTaKTHOH U
KOHBEKTHUBHOM CYIIKE?

10 Kakue mapamMeTpsl XapakTepU3yIOT COCTOSTHUE BIIAXKHOTO BO3/lyXa U
KakoBa cB3b Mexxay HUMHU? (OTpaszuth Ha [-x nuarpamme)

11 C noMo1pto Kakux ypaBHEHUH pacCUMTHIBAIOTCS: Macca yaaEHHON
BJIArd, pacxo]l BO3AyXa U TEIUIa Ha CYIIKY?

12 Yem neiiCTBUTEIBHBIN MPOIECC CYIIKH OTINYACTCS OT
teoperuueckoro? (Ilokazats Ha [-x quarpamme)

13 [Touemy B TEOpETHUYECOM MPOIIECCE SHTAIBITNS BO3IyXa MPAKTHUECKU
HE U3MeHsieTcs?

14 13 kakoro 6ananca MOXET OBITh MOJYYEHO YpaBHEHHE PEAIbHOTO
porecca CyImku?

15 Yto Takoe MOTEHIIUAJ CYIIKH, YTO OH XapaKTepHU3yeT?

16 Kakwue hopMbI CBSI3M BiIark ¢ MaTepuajIoM CyIIeCTBYIOT?

17 Yo sBisieTcst ABMXKYIIEH CUIION Mporiecca CyIku?

18 Kakue (hakTopsl ABISAIOTCA ONpenesiomuMu B 1 1 2 nepuoaax
CyLKu?

19 Kak paccunTbIBaeTCs IpOJIOIDKUTEIHLHOCTh CYIIKU B 1 U 2 meprogax?
20 ITouemy ckopocTb cymku B 1 nepuoze nocrostuaa? Yem o0yciaoBiIeHO
e€ majzeHue Bo 2 nepuoje?

21 Tlouemy copOuus BIark B OHUX U T€X K€ YCIOBHUIX MPOTEKAET
TpyJHEE YeM CyIIKa?

22 KakoBbl ycJI0BHS PaBHOBECHS MTPU CyLIKE?

23 Kakue KOHCTPYKIIMYA KOHBEKTHBHBIX CYIIMIBHBIX YCTAHOBOK
OPUMEHSIOTCS Ha MPEANPUATUAX MOJIOYHON MPOMBIIIIEHHOCTH?

24 Kaxue n3BeCTHBI KOHCTPYKIIUH KOHTAKTHBIX CYIIHIIOK?

25 Kaxue mpoayKThI CylIaT B pacbUIMTENbHbIX cymmiakax? [Touemy B
psije ciay4yaeB IPUMEHSIOT IBYX CTYMEHYaTYIO CYIIKY?
Kpucranamsanus

26 KakoBo Ha3HaueHHeE MMpoIecca, €ro MEXaHU3Mbl U IBHKYILAs cviia?
27 Kaxue hakTopbl BIUSIOT HA pAaBHOBECHE NPH KPUCTAJUIN3ALUU?

28 C xakol 1eNTbI0 co3/1aEI0TIEPEChINIEHUE HITH TIEPEOXIIaKICHUE TIPEe]T
KpUCTaJIIIM3anuei?
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29 Kakue napaMeTpsl BIUSIOT HA OCHOBHBIE CTaIUU KPUCTAJUIU3ALINN:
3apoJbIIe00pa3oBaHus U POCT KPUCTAILIIOB?

30 B 4ém CyIHOCTh U30TEPMUYECKON U U3OTUAPUUECKON
KpUCTAJLIN3ALUH?

31 Kakue ypaBHEHHUS MOJIOKEHBI B OCHOBY pacuéTa KpUCTauIu3aTopoB?
32 Kakue 0CHOBHbIE KOHCTPYKLIUU KPUCTALIM3ATOPOB MPUMEHSIOTCS Ha
NPEANPUATUSIX TUIEBOU OTpaciau?

AOcopOuus

33 B uém 3akmrouaeTcst CymHOCTh abcopOIum?

34 Kakwue nmapamMeTpsl BIUSIOT Ha TPOIecChl abcopOIuu u qecopommm?
35 Kakoe ypaBHEHHE HCTIOIB3YETCS MPHU pacuére pacxoaa abcopobenra?
36 Kakum 3aKoHaM Macconepenayy Mo JYMHSAETCS MpoLecc abcopOuu u
KaK paccuuThiBaeTcst KoahPUIMeHT macconepenayun?

37 Yto siBNIsiE€TCS ABUKYILEH CUIION Ipoliecca abcopOLMU U Kak
OTIpeeIIsIeTCs CPEaHss ABIKYILas cuia?

38 Kakwue koHCTpYKIH abcopOepoB nmpumMe3 SHSIIOTCS B TUIICBON
MPOMBIIIIEHHOCTH?

39 B uém 3akmmrouaercs pacy€r INIEHOYHBIX, HACAJOYHBIX U TapeIbYaThIX
abcopbepos?

40 Kakue kputepraibHble YpaBHEHHUS UCIONIB3YIOTCS AJIs pacuéTra

K02 PHUIIMEHTOB MacCOOTAAYH B ra30BOM M KHUIKOH (azax?
Ancopouus

41 KakoBo Ha3Hau€HHUE Ipoliecca afcopOLUK U B KAKUX OTPACIISX
MUIIEBON MPOMBIIIJICHHOCTH 3TOT MPOLIECC TPUMEHSETCs?

42 Kaxkue ajcopOeHTHI HanboJIee MUPOKO HCIIOIB3YIOTCS ITPU
MIPOBEJICHUH aJICOPOIIMH U KAKUM TPEOOBAHUAM OHH JTOJIKHBI
YIIOBJIETBOPSATH?

43 KakuM 3akoHaM MOJUUHSETCS MPOLECC aICOPOIMH B YCIOBUAX
paBHOBeCHS?

44  Kak ctpoutcs paboyas JIMHHUS Ipoliecca aacoporuu?

45 Kak onpenensieTcst ABMXKYIIasi CUjla 3TOro nporecca?

46 Kakue KkpuTepuaibHble ypaBHEHHS UCTIOIb3YIOTCS IS pacuéra
Koa(uimeHTa MaccooTaaun?

47 Kak paccuutsiBaeTcsi 00bEMHBIN K03(ppuLmeHT macconepenaun?
48 Kakue 0OCHOBHBIE KOHCTPYKIIUHU aIcCOPOEPOB MPUMEHSIOTCS B
MUILEBOH MPOMBIIIIEHHOCTH?

49 B uém 3akiouaercs pacu€T agicopObepoB MEPHOIUYECKOTO U
HENPEPbIBHOTO IEHCTBUS?

7.3 Bonipocsl V11 IPOMeKYTOYHOI aTTecTalMu
7.3.1 Bonpocsl K 3a4eTy

Omcmausanue
CxopocTh IBMKEHUSI OAMHOYHOM I1apooOpa3Hoi yacTuilsl. [TonyunTs ypaBHeHuE.

Kakoit pexum orcranBanus HanOomee r3¢¢pextuBeH? OTBET 000CHOBATS..
CocTaBUTh YpaBHEHUS MaTEpUAIBHOTO OaiaHca /Uil OTCTOWHUKA.
Kak yuectb HecepuuHOCTb (POPMBI HACTHI] U MACCOBOCTH MPOLIECCA OCAKACHUS?

Kak paccunThIBaeTCsI OTCTOHHUK ?
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Cenapuposanue
Hasnagenue u cymuocts npouecca. IIpencraBpre cxemMaTuuecku.

[Ton neiicTBHEM KaKuX CUJI HAXOJIUTCS yacTula B cenaparope? [loka3arb BEKTOPbI
CKOpOCTEH U IIOCTPOUTH MAPAJIIEIOTPAaMM U TPACKTOPUIO ABUKEHUS YaCTULIbI B
CIIMBKOOTJEIINTENE U MOJIOKOOYUCTUTEIE.

C kaxoil LieIbI0 HarpeBaroT MOJIOKO IEpE] cenapupoBaHueM?
OT Kakux mapaMeTpOB 3aBHUCAT MOTEPH KHUPa B 00e3KUPEHHOM MOIoKe? M Kak MX CHU3UTH?

[Tepeunciure KOHCTPYKTUBHBIC OTJIMYHMS MOJIOKOOYHUCTUTEIIS, BBEIS COOTBETCTBYIOIIUE
000CHOBaHUS.

Ilepemewiusanue
1.Ha3nauenue nporiecca 1 ero CymHocTh. [IpeacTaBuTh cXeMaTHYECKHU.
2.Mcnonb3ys METOJ aHalu3a pa3MEpPHOCTEH, MOIYyYUTE KPUTEPUH THAPOMEXaHUYECKOTO
moxoous.
3.Ha ocHoBe nuTepaTypHBIX [aHHBIX MPUBEIUTE MPUMEPHl (PYHKIMOHAIHHOU 3aBUCUMOCTH
MEXYy KPUTEPUSIMHU.

Tennoonepeoaua
1.0OcHOBHBIE TEPMHUHBI: TEIUIOOOMEH, TEIUIOOTAAaua, TEIJIonepeaaya, TeIIOHOCUTENb, TEIUIOBOM

MOTOK, YAEIbHBIN TEIJIOBOM MOTOK. [IpoBeCTH pa3nuyeHus U 1aTh ONPEACIICHUS.

2.CriocoObl U1 MeXaHU3Mbl IepeHoca Teruia. Kakue MeXaHWu3Mbl XapaKTepHbI IS TBEPIBIX,
JKUJIKUX U Ta3000pa3HbIX cpen?
3.Kakoii 3aK0H TI0JI0KEH B OCHOBY COCTABIICHHS YPaBHEHHSI TEIUIOBBIX OaJIaHCOB?

4.TennonpoBoJHOCTh KaK MEXAaHU3M IepeHoca Teria. J{Jis Kakoro arperaTHoro COCTOSIHUS
3TOT crnoco0 siBisieTcss eauHCcTBeHHbIM? 3akoH Dypbe, Qu3nmyeckuit cmbicn koddduumenrta
TEIIONPOBOAHOCTH.

5JIydencnyckanue. 3akoH Kupxroda. JIyducTslii TemnooOMeH MeEXIy IBYMs IUIOCKOCTSMHU
HapauIeNbHO PACIONOKEHHBIMU TETaMHU.

6.Tennotnaya. OcHoBHOe ypaBHeHue (3akoH HpioToHa). KakoB ¢Qusnueckuit cmbicn
Koa¢¢uimenTa Ternaoooraaun? Bo3MoxkHO 1M ero onpeaenuTs U3 ypaBHeHus: Herotona?
7.Kakue KpuUTepuM TEIUIOBOTO U T'MJIPOMEXAHMUYECKOTO MOJ00Us BXOIAT B KpUTEpUANIbHBIE
ypaBHeHusa? YeM onpezensercss KOHKPETHbIN BUA KPUTEPUATILHOTO YpaBHEHUS?

Buvinapusanue
1.Haznauenue npouecca. [IpunnunuansHas cxema.
2.Cnioco0b! BbIapuBaHus (1101 aTMOC(HEPHBIM, U30BITOUHBIM JABJIEHUEM U Pa3peKEHUEM) U UX
CPAaBHUTEIbHAS OLICHKA.
3.Ilpn kakux ycIOBHSIX OCYLIECTBIISIIOT BBIIAPUBAHME IOJ Pa3peKEHHEM, M KaK CO3JaETCs
BaKyym?
4.BrpinapHble anmnapaThl HUPKYJISLUOHHOTO U TUIEHOYHOTO THUIIA U UX CPaBHUTENbHAS OLIEHKA.
5.Haznauenwue: kanopusaropa, cenaparopa u KoHaeHcaTopa?
6.CocTaBUTh ypaBHEHHE TEIUIOBOrO OanaHca JUIsi OJHOKOPITYCHOTO BBIIIAPHOIO arrapara.
Jlokazatp, 4To MpUOIMKEHHO | KT TPEIOIEro napa BhIIapuBaeT NPUOIMKEHHO | KT BOJBI.
7.IlepeunciauTh crmocoObl SKOHOMUHU TEIUIA B MIPOLIECCE BhITAPUBAHHUSI.
8.ChopmynupoBaTh  NPUHLUUIBI ~ MHOTOKpAaTHOro  BbimapuBaHui. COCTaBUTH  CXEMy
JIBYXKOPIIYCHOM BaKyyM-BbIIIAPHOTO YyamnmapaTra ¢ OTOOPOM BTOPMYHOTO Iapa Ha IapoBOMH
UHXXEKTOP (TepMOKOMIIpECCOp) MOCIIe MEPBOro KOpIyca 1 0TOOpOM IKCTpamnapa mocyie BToporo.
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Cywka
1. Ha3nauenue u cyuiHocTh npouecca. Posib Bo3yXxa B KOHTaKTHOW M KOHBEKTHMBHOM CYIIIKE.
OTBeT NpeaCTaBUTh B CXEME.

2. OCHOBHBIC MMapaMeTpPhl BIAKHOTO BO3AyXa: a0OCONIOTHAS W OTHOCUTENIbHAS BIIAXKHOCTH,
BJIArOCOJIEp’KaHUE, TEIUIOCOAepkKaHue (SHTAIbNUS), IUIOTHOCTh, NaplUajIbHOE JaBJICHHUE.
3anucarh ypaBHEHUS, CBSA3bIBAIOLINE 3TU apaMeTPhl.

3. Uzobpasute J-X mmarpammy. I[lokazaTh Ha HEW TNPOIECCH: HArpeBa, OXJIAKICHUS,
TEOPETUYECKON CYIIIKH.

4.CocTaBUTh YpaBHEHHE MATEPHAIBLHOIO OajlaHCa MO BHICYIIMBAEMOMY IIPOAYKTY U GagaHca 1o
BJIATE.

5.KakoBbl MEXaHHM3Mbl MacCONEPEHOCA BIArM BHYTPU TBEPAONO  BIAKHOIO MaTepHana K
MOBEPXHOCTH M OT MOBEPXHOCTHU pazzena (a3 B Bo3ayx? Kakumu 3aKkOHaAMHU OMUCHIBACTCSA ATOT
poLecc.

9.ITocTpOUTh KPUBYIO CYIIKH M KPUBYIO CKOPOCTH CYIIKH. BBIIenuTh Ha HUX 1 2°" ieprol
¥ 3aImMcaTh ypaBHEHHMsS KHMHETHKM JUIi JTUX HEpPUOAOB. UTO SBIAETCA IBMKYIIEH CHUIIOM
npouecca B 1° u 20m nepuomax?

1 Bl

7.3.2 Bonipochl K IK3aMeHYy

1. Kiaccudukanuss OCHOBHBIX IPOLIECCOB U ammaparoB. [IpuHIUIBI COCTaBICHUS
ypaBHEHHI MaTepHAIbHBIX U TEIJIOBBIX OaJTaHCOB.

2. llonstue 00 ontumuzanuu mnporeccoB. Kpurepuu ontumuzanuu. I[lpuBectu
KOHKPETHBIN TIPUMEp ONTHMH3ALINH.

3. MogenupoBanue nporeccoB u anmnapatoB. Teopus nmomoous. CriocoObl MOTyYEHUS
Kputepues noaodus. I1 — reopema.

4. Jlpobnenune (u3menpueHue). Hasmauenue mporecca. Paborta, 3aTpaunBaemasi Ha
KpyITHO€ W MeJkoe JpobOneHre. KOHCTpYyKIMM W TPUHIOWI JEHCTBUS OCHOBHBIX THIIOB
U3MENbYAIOIMX MAIlIUH.

5. CoprupoBka (knaccuduxanus). Haznauenune npouecca. CiocoObl Kilaccu(pUKaLnu.
KoHcTpyKklnu v pUHIUN J€HCTBUS YCTPOICTB [ MEXaHUUECKOM Kiaccuukanuu.

6. OOpaboTtka maBnenuem: OtmxkaTtue, (GopMOBaHWE W TpeccoBaHWe. HaszHaueHuwe u
o0111as1 XapaKTepUCTHKA IPOLIECCOB U alNaparos.

7. OcaxneHwe  TBEPABIX  YacTUIl B  TpaBUTAMOHHOM  mone.  Kputepuu
THJIPOMEXaHUYECKOT0 1M0100us, XapaKTepU3YIOIINe 3TH MPOLIECCHI.

8. Pacder cKOpOCTH OCaKACHUS TBEPBIX YACTHUI] B TPABUTAIIMOHHOM IIOJIE.

9. OrcranBanue. OtcroitHuku. X ycTpoiicTBO U pacuer.

10. Pa3penenue B mose MeHTPOOSIKHBIX CHl. DaKTOp pa3aeicHus.

11. Ortcroiinble HeHTPUYTH, UX YCTPOHUCTBO U pacyer.

12. CenmapupoBanme. HasHauenwe  mpormecca.  YCTpOHCTBO  cemaparopoB  —
MOJIOKOOYHUCTUTENIEH U CIIMBKOOT/ICIUTENEH.

13. DrnemeHTapHas TeOpHUsl CEeMapHpoOBaHUs. PacdeT MPOM3BOAMTENBHOCTH Ceraparopa.
[TapameTpsl, BIUSIONINE HA 3TOT IPOLIECC.

14. PacueTr MOIIHOCTH Ha cemaprpOBaHUE.

15. I'maponuHamMMKa JBUKEHUS KHMJIKOCTH 4Yepe3 HEMOIBHKHBIE 3E€PHHUCTBIE CIIOH.
®opmyna 1 pacyeTa ruApaBINuecKoro COMPOTUBICHUS U €€ aHAJIN3.

16. XapakTepUCTHKH 36pHUCTOTO €05 U CBSI3b MEX/1y HUMHU.

17. ®unprpoBanue. Haznauenne nporecca. uddepennunanpaoe ypaBHEHHE CKOPOCTH
(GMIBTpOBAHMS.
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18. @unprpoBanue. Pacdyer NPOIOHKUTENBHOCTH (UIBTPOBAHUS TIPU IOCTOSHHOM
CKOpOCTH.

19. @unprpoBanue. PacueT NPOAOIKUTETBHOCTH (QHIBTPOBAHUA TPH MOCTOSHHOM
JTaBJICHUH.

20. bapomemOpannbie mpouecchl:  OOpaTHBIE  OcMOC M yJabTpadMIbTpaLus.
XapakTepucTuKa MEMOpaH, IPUMEHAEMBIX B ITUIIEBOM TPOMBILIIIEHHOCTH.

21. YcTpoiicTBO ynbTpaduIbTpalMOHHBIX YCTaHOBOK. DAaKTOPHI, BIUSIONINE HA MPOLIECC
paszieneHus ¢ oMoLIbI0 MeMOpaH (AaBlieHHe, TEMIIEpaTypa, IepeMELINBAHUE).

22. YCTpOWCTBO MW TMPHHUUI JCHCTBUS (QHIBTPOB, TNPUMEHSIEMBIX B MHUIIEBOH
IPOMBIIIJICHHOCTH.

23. XapakTepUCTHUKAa OCAIAKOB M (PUIBTPOBAIBHBIX IEPETOPOJOK, MPUMEHSIEMBIX B
HUILEBON IPOMBIIIIICHHOCTH.

24. Ouncrtka razoB. Hasmauenume mnpomecca. CrocoObl OYHCTKHM, MX CpaBHUTEIbHAs
OLIeHKa. Anmnaparsl i OCYLIECTBICHHUS OUYUCTKH rasa.

25. T'maponuHaMuKa TIporiecca TCEBAOOKIKEHUS. («KHIMeHUs»). DU3NIECKHUEe OCHOBBI
npoliecca, IpUMEHEHHE B MUILEBOH MPOMBIIIIEHHOCTH.

26. CBo0OaHOE BUTAHWE W YHOC. Y CIIOBUSI BUTAHUA U YHOCA. Pacder ckopocTH BUTaHUSI.
[TprMeHeHue sBIEHUS YHOCA B MUIIEBOM MPOMBIIIIEHHOCTH.

27. Mexanudeckoe  nepememuBaHue. llpumMeHeHne  mpomecca B MHUIIEBOM
OPOMBIIIICHHOCTH. Pacyer MOIIHOCTM Ha IepeMellMBaHue. Buapl Memanok H  HX
XapaKTEPUCTHKA.

28. CnocobObl mepeHoca Teruia. TerutonpoBogHocTs. 3akoH Dypree. Koaddunuent
TEIIONPOBOAHOCTH.

29. KonBekius. MexaHusM nepeHoca Terla KOHBeKUMH. OCHOBHOE ypaBHEHHE
terutootaaun. KoadduuueHT termooraaymn.

30. Kputepuu terioBoro nogodus. Mx npuMeHeHue B TEIJIOBBIX pacyeTax.

31. Mexanusm nepenoca teruia u3nydeHueMm. KoadduuuenT temmootnaun nu3mydeHuem.

32. Temnonepenaya OpU IOCTOSIHHBIX TeMIeparypax TerioHocuTeneil. OcHOBHoOe
ypaBHEHUE TeIIONepeayn.

33. Temnonepenaya mpu MEpEeMEHHBIX TeMIeparypax TeruioHocutenen. OmnpenerneHue
CpEIHEero TeMIepaTypHOro Haropa.

34. OcHOBHbIE KOHCTPYKLIMH TEIUIOOOMEHHBIX anmnaparoB. VX cpaBHUTENbHAs OLIEHKA.

35. XapakTepHcTHKa OCHOBHBIX TEIUIOHOCHTENEeH. CXEeMBI JBIKEHHS TETJIOHOCHUTEIEH.
WX cpaBHUTENbHAS OLCHKA.

36. Konpencamms. Terumootnaya nmpu KoHJeHcauu. KoHIEHCATOPBI, HX YCTPOHUCTBO H
NPUHIUN JeHCTBHUS.

37. BomapuBanme. ®Dusnyeckas CyIHOCTh Tpoliecca. BelmapHble  ammaparsl,
IpUMEHsIeMbIE B MTUIIEBOM MPOMBIIUIEHHOCTH, UX YCTPOMCTBO M MPUHLUN JEHCTBUS.

38. MHOTOKOPITYCHBIE BBITApHBIE YCTAHOBKU. [[pUHIIIT MHOTOKPAaTHOTO MUCTIOIb30BaHUS
napa.

39. YpaBHEHUS MaTepUAITBHOTO U TETJIOBOTO OANaHCOB MPH BHIMTAPHBAHUY.

40. Tlosnnas u mone3Hasi pa3HocTH Temnepatyp. Mx pacuer.

41. TemmnepaTypHble MOTepH (Jempeccur), BOSHUKAIOUINE B BbIMApHbIX amnmapaTtax. Mx
OIIpE/ICIICHUE.

42. BrimapuBaHHE C NMPUMEHEHHUEM TEPMOKOMIIPECCHU. TEepMOWHKEKTOp, YCTPOHCTBO,
npuHIn padotsl. KoaguuueHT nHx eKkmu.

43. Tlpomecchl  aauabaTUYECKOrO0  pacIIMPEHHS, CMEINICHHUS W CKaTusi B
TepMokoMIipeccope. M3obpaxenue mpoieccoB Ha | — S quarpamme.

44, Mexanu3m Macconeperoca. Monekymsipaas auddysus. [lepBerit 3akon Duka.
Koaddurment nuddysun.

45. KonsektuBHasg nupdysus. OcHoBHOe ypaBHeHHEe Maccootnauu. Koaddumuent
MaccoOTAauu.
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46. OcHoBHOe ypaBHeHHE Macconepenaun. Koaduuuent macconepenauu.

47. PactBopenue m kpucraumzainusa. Hasnadenwe mporeccoB. dusmdeckue OCHOBEHI.
YpaBHEHHE MaTEepHaIbHOTO M TEIJIOBOTO OajlaHCOB Ipolecca Kpuctawwm3anud. OCHOBHBIC
KOHCTPYKIUHU KPUCTAJUIU3aTOPOB.

48. Cymka. Haznauenue mporecca. YpaBHEHUsI MAaTEPHAIBLHOTO M TEIIOBOTO OAIaHCOB.

49. [TapameTpsl BIaXHOTO BO3/1yXa, UX U300pakeHue Ha |-X auarpamme.

50. M3o0pakeHne IpoIeccoB TEOPETUIESCKON U peanbHOM cymky Ha | — X quarpamme.

51. Kunernka cymku. [locTpoeHue KpUBBIX CYIIKH U CKOPOCTHU CYLIKH.

52. Pacuer pacxoma Bo3ayxa M Temiia Ha cymKy. OCHOBHBIE KOHCTPYKIMH CYIIMIJIbHBIX
YCTaHOBOK.

53. AOGcop6musi. Hasnauenue mnpouecca. Pusznueckue OCHOBBI Tporiecca. OCHOBHBIC
3aKOHBI. AMMaparsl AJs OCYILECTBICHHUS MpoIiecca U UX pacuer.

54. Ancopbuus. CymHOCTh Tporiecca. Macconepenada npu agcopoumu. KoHcTpykius u
pacuet azicopOepoB.

8. YueOHo-meToauveckoe u MH(pOpMAIUOHHOE O0ecriedyeHHue TN CIIUTIITUHbI

a) OCHOBHasl JINTepaTypa:
1 I'ne3quinoBa, Auna UBanoBHa. [lpoumeccbl u  ammapaThl  THUINEBBIX  MPOU3BOICTB
[DnexkTpoHHBIH pecypc] : yueOHUK U MpakTUKyM Uit By3oB / A. . ['He3qunoBa. - 2-e usz., mnep.
U oM. - DnekTpoH. gaH.col. - Mocksa : FOpaiit, 2020. - 270 c. - (Briciiee o6pa3oBanue). -
Pexum nocryna: OnexTpoHHO-O0ubnuoreuHas cucrema FOpaiit, 1uis aBTopu3. mosib3oBareneit
Bremnsis cepika: https://urait.ru/bcode/452664
2. IIpouecchbl ¥ aNNMapaThl MUILIEBBIX IPOU3BOJICTB U OMOTEXHOJIOTUH [ DIEKTPOHHBIN pecypc] :
yuebHoe mocobue / 1. M. boponynun, M. T. lllyn6aesa, E. A. Cadonosa, E. A. Baraiinesa. - 3-
e u3d., crep. - Onekrpon.gaH. - Caunkr-IletepOypr : Jlanb, 2020. - 292 c. - (YueOHUKHU AJs
By30B)(CriennanbHas murepaTypa). - Buemnss cepiika: https://e.lanbook.com/book/132259.
3. IIpouecchl U anmapaThbl NUIIEBON TEXHOJIOTHH [ DNEKTPOHHBIN pecypc] : yuebHoe mocodue /
[C. A. bpenuxun, A. C. bpenuxun, B. I'. Kykos, 10. B.Kocmonembsinckuii] ; mox pen. C. A.
bpenuxuna. - Onekrpon.naH. - Cankr-IlerepOypr : Jlanb, 2021. - 544 c. - (YueOHuku s
By30B)( CnieunanbHas iuteparypa). - Buemnss cebuika: https://e.lanbook.com/book/168675
4.. BoOnuxoBa, TarbsgHa Braamumuporna. [Ipomecchl M ammaparhl NHIIEBBIX NPOU3BOACTB
[DnexTponHbIil pecypc] : yueOHoe mocobue / T. B. BoOmukoma, C. H. IlneixoB, A. B.
[TepmsikoB. - 4-e U3n., crepeot. - DnekTpoH. aaH. - CII6. ; M. ; Kpacnonap : Jlans [u np.], 2019.
- 204 c. - (YueOnuku pns By30B) (CnenuanbHas mauTepaTypa). - BHeIHss ccbuika:
https://e.lanbook.com/book/115658

0) 10MOJIHUTEIbHAS JINTepaTypa:

1.I'ne3nniaoBa, Auna UBanoBHa. KOHCTpYKTHBHBIN U MPOYHOCTHON pacyeT TEMI00OMEHHBIX
anmaparoB : y4eOHO-METOJ. Moco0Me IO KypCOBOMY IPOEKTHUPOBAHMIO U BBITYCKHOM
KBaJM(uKal. paboTe A CTYAEHTOB Bcex (opM oOydeHus mo HampasieHusm: 15.03.02 -
TexHon. mamuHbel U obopyaoBanue, 15.04.02 - TexHon. mamuHbl U o0opyaoBanue / A. W.
I'neznunosa, FO. B. BunorpanoBa ; M-Bo cenbckoro xo3-Ba Poc. ®deneparuu, Bonoroackas
I'MXA, Texnon. d¢ak., Kad. texnon. obopya. - Bomorma ; Monounoe : ®I'BOY BO
Bonoroackas IMXA, 2019. - 84 c. - bubnwuorp.: c. 51

2. Baxun, U. A. [Tpomeccrl u anmapathl MUIIEBBIX MPOU3BOJCTB [ DNEKTPOHHBIN pecypc] :
yuebHoe mocobue / U. A. bakun, B. H. UBanen. - Dnekrpon.nan. - Kemeposo : KemI['Y, 2020. -
235 c. - Buemnss cepiika: https://e.lanbook.com/book/156113

3.Ceprees, A. A. Ilpoueccel u  anmaparsl nuuieBod  TexHosoruu. Kypc — nexunuit
[DnexTponHbIil pecype| : yuebnoe mocodue / A. A. CepreeB. - DiekTpoH.naH. - VDKeBck :
Wxesckas 'CXA, 2020. - 228 c. - Buemnss ceoinka: https://e.lanbook.com/book/158614
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https://e.lanbook.com/book/132259
https://e.lanbook.com/book/115658
https://e.lanbook.com/book/158614

4. AnekceeB, I'. B. Bupryanbubiii nabopaTopHblii mpakTukym 1o Kypcy «lIpomeccsl u
amnmapaThl THUIIEBBIX IPOM3BOACTB» [DIEKTpOHHBIN pecypce]| : ydebHoe mocobme / I'. B.
Anexcees, U. U. bpunenko, H. U. Jlykun. - Dnekrpon.gan. - Cankt-IlerepOypr : Jlans, 2021. -
144 c. - Buemnsis cepuika: https://e.lanbook.com/book/167912

5. Ilpoumeccsl um anmaparbl. PacueT M mnNpoeKkTHpOBaHHME anmaparoB s TEIUIOBBIX U
TEIJIOMacCOOOMEHHBIX MPOIECCOB [ DNEKTPOHHBIN pecypc] : yueOHoe mocobue yist By30B / A. H.
Octpukos, B. H. Bacunenko, JI. H. ®ponosa, A. B. Tepexuna. - 2-¢ u3z., crep. - ICKTPOH.IaH.
- Cankr-IlerepOypr : Jlanp, 2021. - 440 c. -

Buemnsis cepuika: https://e.lanbook.com/book/163402

B) IlepeyeHb WH(POPMANMOHHBIX TEXHOJIOTHi, WCHOJb3YeMBIX B O0y4eHHH,
BKJIIOYasl IepeYeHb MPOrPaMMHOIO ofecnedeHUs] W HMH(OPMALNMOHHBIX CHPABOYHBIX
CHCTEeM

JIu1eH3MOHHOE MPOrpaMMHOe o0ecreyeHue:

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. 0TCYECTBCHHOC

Astra Linux Special Edition PYCB 10015-01 sepcuu 1.6.

1C:Ilpeanpusitue 8. Koudurypanus, 1C: Byxrantepus 8 (yueOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC KouncynpranTlIntoc

Kaspersky Endpoint Security mis 6usneca CtaHmapTHbIH

CB0001HO pacnpocTpaHsieMoe JTHIEH3MOHHOE POrPAMMHOe o0ecreyeHue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.4. 0T€4eCTBEHHOE
Sunekc.bpaysep

HNudopmanuoHHble CIPABOYHBbIE CHCTEMBI

— EnuHoe OKHO joctyma K o00pa3oBaTelbHBIM pecypcaM — pexXHM JOCTyTa:
http://window.edu.ru/

— UIIC «Koncynprantllmroc» — pexxum gocryma: http://www.consultant.ru/

— Wntepdakc - LleHTp packpbITHsl KOoprnopaTUBHOW HMH(OpManuu (cepBep pacKpbITHS
uH(popManumn) — pexuM jgoctymna: https://www.e-disclosure.ru/

—  Hnadopmaunonno-npasosori  mopran [APAHT.RU - pexum  gocryna:
http://www.garant.ru/

— ABTOMaTH3HMpOBaHHAs cripaBouHas crcrtema «Cenpxo3TexHukay (Web-sepcust) - pexum
noctym: http://gtnexam.ru/

IIpodeccuonanbubie 6a3b1 JAHHBIX
— Hayunas osnextponnas Oubmmoreka €eLIBRARY.RU — pexum pgocryma:
http://elibrary.ru
— Haykomerpudeckast 6a3a qaHHBIX SCOPUS: 0a3a MaHHBIX pedepaToB W IUTHPOBAHUS —
pexuM pocryna: https://www.scopus.com/customer/profile/display.uri
— Odunmanbueiii calit @enepaibHON CIyKObl TOCYTapCTBEHHOM CTaTUCTUKU — PEXKUM
nocryna: https://rosstat.gov.ru/ (OTKpbITHIi gOCTYIT)
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— Poccuiickas Axagemuss Hayk, OTKpBITBIH AOCTYNl K Hay4dHBIM >KypHaJlaM — PEXHUM
nocrymna: http://www.ras.ru (OTKpsITBIH TOCTYII)

— OdunmanbHpIii caiiT MUHHCTEPCTBA CENBCKOT0 X03siicTBa Poccuiickoit denepanuu —
pexkum pocrtyma: http://mex.ru/ (OTKpBITBIH TOCTYII)

DJIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:

O DOnexTpoHHbI OubOnmmoreunsiii karazor Web HWPBUC - pexum npocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o DBC JIAHbB - pexxum pocryma: https://e.lanbook.com/

OBC Znanium.com — pexxum goctyna: https://new.znanium.com/

DBC IOPAUT — pexum pocryna: https://urait.ru/

3bC POLPRED.COM: http://www.polpred.com/

DNeKTpoHHAs oubmmoreka W3/1aTeIbCKOTO HeHTpa «AKageMus»:
https://www.academia-moscow.ru/elibrary/ (xomiexius CIT1O)

o DBC ®I'bBOY BO Bosorozackas IMXA — pexxum noctyma: https://molochnoe.ru/ebs/

@)
©)
@)
©)

.9. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHue U CHUILINHBI

Vuebnas aymutopuss 1107 JlaGoparopusi «lIpomeccsl u  ammapaThl  IHIIEBBIX
MIPOU3BOJICTBY, I MPOBEACHUS Ta00PaTOpHBIX 3aHATUI. OCHOBHOE 00OpYIOBaHUE: AHEMOMETP
ATT-1002, Becwl mpenm3uonHbie ARS120, MHKpOCKOI, caxapuMeTp, CemapaTop, cermapaTop
"Motop C/Y-100-15" (mer. Tapeinku), ylnbTpaTepMOCTaT, YCTPOMCTBO mepemernBaioniee (6e3
HITaTHBa), MKad CYIIWIbHBIA, Oak, 3aKUM Ui INTaTHBA, MCIAPHUTENb POTALMOHHBIA, Kamepa
CyLIWIbHAs (3€JeHas), Melalika MporeiepHas, Melainka neHTpudyxHas (hroporuacr), HyTY-
¢unbTp, muura Onextpa-1001, ncuxpomerp, mbuiecoc, cenaparop ObitoBoM "HenTyHn", cuto
na6oparopuoe d 200 mu (sta. 0,28), curo maboparoproe d 200 mi (sa. 0,7), cuto nabopatoproe d
200 My MeTalIoTKaHOe, CyIIWIKa WH(ppaKpacHas, YIbTPaTepMOCTaT, YCTAaHOBKA JaOOpaTOpHs
(TpyOa B TpyOe), ycTaHOBKA JabopaTopHas, ycTaHOBKa J1abopaTopHas "Kumsmi. crnoif", ycraHoBka
¢mipTpoBaNbHAs, mIKad CYMWIBHBIN, anmekrpocenaparop "Carypu 2" Nel39269, mratuB s
HepeMeNuBalOIINX YCTPOUCTB.

VYueOnass  aymutopuss 1109  JlaGopatopusi  «CHCTEMBI ~ aBTOMAaTH3UPOBAHHOTO
MPOSKTUPOBAHUS , JUUIsl TIPOBEIEHUS TaOOpaTOpHBIX 3aHATUH. OCHOBHOE O0OpYIOBAaHUE: IKpPaH
JUTS IpoeKTopa | mrT., mpoekTop - 1 mT., KOMITBIOTEp B KOMILUIEKTE - | mIT.

VYueOunas aynutopus 1116 nns mpoBeaeHUs 3aHITUN JEKIIMOHHOTO M CEMHUHAPCKOTO TUIA
(IpakTUYEeCKUe 3aHATHS); TPYIIIOBBIX U HHIUBUAYAIBHBIX KOHCYJIBTAINI; TEKYIIET0 KOHTPOJS U
MIPOMEKYTOUHOM aTTeCTAINH
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10.Kapra komnereHumi AMCHUIJIMHBI

IIpoueccol U anmapaTsl NHIHEBBIX Npou3BoAcTB(HanpasaeHue noAroroBkn19.03.03 - [IpoayKThl NUTAHUSA ;KUBOTHOTO MPOUCXOKIEHUS,
Ipo¢uan noaroroBku TeXHOIOTHS MOJIOKA U MOJIOYHBIX MPOJYKTOB )

Ienb qUCIUILIMHBL

— copMupoBaTh y CTYACHTOB 3HAHHUS O 3aKOHOMEPHOCTSX, IMPHHIMIIAX TEXHUYCCKOW pean3ali M METoAax
VH)KCHEPHOT'0 PacyeTa TEXHOJIOTMYECKUX POLIECCOB U allapaToB MUIIEBBIX TPOU3BOJICTB.

33[[3‘11/1 JAUCHUITIIMHBI

PA3JIMYHBIX NUIICBLIX ITPOU3BOJACTBAX,

- ¢popmupoBanueHa 6a3e GyHIaMEeHTANIbHBIX 3aKOHOB (PM3UKH M XUMUHU 3HAHUI 00 001IuX mpoiieccax, MpOTeKaloUINX B

- q)OpMI/II)OBaHI/Ie HABBIKOB I10 pallMOHAJIMN3allUU IMTPOLUECCOB U COBCPIICHCTBOBAHWIO alllIapaTOB IMMHUIICBLIX ITPOU3BOACTB,
- (I)OpMHpOBaHHeCHOCO6HOCTeﬁ II0 OCBCIHICHHIO OCHOBHBIX TCXHHMYCCKHX HpO6J’IGM, HAayYHBIX I[OCTI/I)KCHI/II‘/'I u
COBPCMCHHBIX TGHIIGHHI/Iﬁ HCIIOJIb30BaHUA HOBBIX (1)I/I3I/I‘ICCKI/IX METOJ0B O6pa60TKI/I IMHUIICBBIX ITPOJAYKTOB.

MIPOIIECCE OCBOCHUS TAHHOM TMCIUTUTMHEI CTYICHT (DOPMHUPYET U IEMOHCTPUPYET CICAYIONINE

O6menpodeccuoHaaIbHbIE KOMIIETEHIIUN

Komnerenun [Tnanupyemsble pe3ynbTaThl 00y4eHUsI TexHosmornu dopma Crynenu ypoBHEN OCBOCHUS
Wunexc | @opmynupoBka | (MHIMKATOPBI JOCTHXKEHHS KOMIETEHIMU) | (OPMHUPOBAHMSA | OLEHOYHOIO KOMIETEHIINH
CpeJCTBa
OIIK-1 | Cnocoben U-lonk.s 3HaeT coumepkaHue  3aKOHOB U Jlexuun TectupoBanue IHoporoswrit
aHaAJIN3UPOBATh METOJIOB B 00JIaCTH €CTECTBEHHBIX HAyK U (yaoBJIeTBOPHUTEIbHBII)
3a1a4u MaTeMaTUKU JlaGopatopubie | KonTponbHas Ot 30-55 6an10B
npodeccuoHasibH | U1-20m;  YMeeT HCIONB30BaTh 3HAHUSA 3aHIATHSA pabora 3uHaer COJIEpP)KAHUE  WHXKEHEPHBIX
Ol JeATeNbHOCTH | /U1 aHaiM3a 3ajad  NpodeccuoHanbHON Camocrosi- IPOLIECCOB.
Ha OCHOBE | JESATEIBHOCTH TenbHast padboTta | YCTHBIN onpoc .
TOJOMKEHMA, IIpoaBuHyTHIN (XOpo1110)
3AKOHOB o | AA-3onk1Brnaneer CHOCO6HOCTBI? VHTepaKTHB- Ot 56-75 6a1;10B
METOLOB g | AHAIM3UPOBATH 3a/a9K HpO(beCCI/IOHaJ'IBHOVI/I HbIe 3AHSTHS Ymeer HCIOJIb30BATh 3HAHUS
061aCTH JEATEIIBHOCTH HA OCHOBE IIOJIOJKEHUH, HMHXEHEPHBIX IIPOLIECCOB pu
CCTECTBEHHBIX 3aKOHOB W METOJI0OB B oOjacTu pereHnH mpohecCHOHAIBHBIX 3a/1ay.
HayKk 41 | CCTECTBEHHBIX HAYK M MAaTeMATHKH Butcoxnil (oT.1eHo)
MaTEMATHIH Or 76-100 6ani0B
Baaneer criocoGHOCTBIO HCIIOIB30BATH
3HAHUS MH)KEHEPHBIX IPOLECCOB MpHU
peleHNH Npo(ecCHOHANBHBIX 3a/ad
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U DOKCIUTyaTalldh  COBPEMEHHOTO
TEXHOJOTHYECKOro 000pyHIOBaHUS U
npruOOpOB

[TpodeccrnonanbHbIe KOMITIETEHITUN

OIIK-5

Cnocoben pemiathb
3ala4il  Pa3BUTHUSA
HAyKH, TEXHUKU H
TEXHOJIOTUU B
obnactu
CTaHIApPTH3AIUN U
METPOJIOTHYECKOTO
obecrnieueHus c
Y4ETOM
HOPMAaTHUBHO-
MIPaBOBOTO
pEeTyJIHpOBaHUS B
cdepe
MHTEJUIEKTyAJIbHON
COOCTBEHHOCTHU

N-1onks 3HaeT HANPABIEHUS DPA3BUTHUSA
HAyKd, TEXHUKU U TEXHOJIOTUU B
obnactu CTaHJapTHU3AINU u
METPOJIOTHYECKOTO 00eCTIeUeHUs

N-20mk.sYMeer HCII0/Ib30BaTh
HOPMAaTUBHO-TIPABOBOE PETYJIMPOBAHHUE B
chepe WHTEJUIEKTyaJIbHON
COOCTBEHHOCTH

NN-3onk-s Bmageer cmoco6HOCTRIO peELIATh
3a1aud  pa3BUTHS HAyKH, TEXHUKU U
TEXHOJIOTUU B OOJIAaCTH CTaHAapTH3AIUU
U METPOJIOTUYECKOro olecreueHus ¢
Y4ETOM HOPMAaTHUBHO-IIPABOBOI'0
peryJIupoBaHUs B chepe
WHTEJUIEKTYallbHOM COOCTBEHHOCTH.

Jlekuun

JlaGopaTopHbie
3aHATHS
Camocrosi-
TenbpHas paboTa

WNHrepakTus-
HBIE 3aHATHS

TectupoBanue

KonTponbhas
pabora

VYerHbli onpoc

IloporoBbiii
(Y10BJIETBOPUTEJIbHBIN)
Ot 30-55 6ass10B
3HaeT TEXHOJIOTHYECKHE MPOIIECCHI
IPOU3BOJCTBA MPOJYKTOB MUTAHUS
JKUBOTHOI'O ITPOUCXOXKIACHUSA
IIpoaBuHyTHIN (XOpO1I0)
Ot 56-75 6as10B
Ymeer MIPOU3BOIUTH
MaTEeMaTUYECKOe MOJICIMPOBAHUE
TEXHOJIOTHYECKH TTPOIIECCOB

Bbicoknii (0TJIMYHO)

Ot 76-100 6an10B
Baageer crocoGHOCTHIO TPOU3BOAUTH
MaTeMaTH4eCcKoe MOJICIMPOBAHUE
TEXHOJOTUYECKUX MIPOLIECCOB
IpOU3BOJACTBA MPOAYKTOB IIMTAHHA
YKUBOTHOTO TPOUCXOXKACHUS Ha 0aze
CTaHAAPTHBIX TIIAKETOB MPHUKIAAHBIX
MporpaMM B IENSX ONTUMHU3ALUU
MPOM3BOJICTBA, Pa3padOTKH HOBBIX
TEXHOJIOTHH ¥  TEXHOJOTHYECKHX
CXeM  TPOM3BOJACTBA  IPOJYKTOB
MMUTAHUS )KUBOTHOTO
IIPOUCXOXKIACHUSA.
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