MunuctepcTBO cenbekoro xo3saucTa Poccuiickon Oenepannn
denepaabHOE TOCYIAPCTBEHHOE OIOKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIIEr0 0Opa3zoBaHus «Bojorojackas rocyaapcTBeHHAs

MOJIOYHOXO03IHCTBEHHAs
akanemus umenn H.B. Bepemaruna»

@DaKyJIbTET TEXHOJIOTUYECKUI

Kadenpa Texnomornueckoro o060py10oBaHus

PABOYASI ITIPOTPAMMA YYEBHOW JTUCIUIIJIAHBI

HPOLHECCHI U AIIIMAPATBI ITMINEBBIX ITPOU3BOACTB C
OCHOBAMMU I'MIPABJIMKH

Hanpasiaenue noaroroku 15.03.02 TexHosiorndeckue MaIivmHbl U
obopyioBaHHE

Ipodunaps MamuHbl 1 anmapaTsl DTUIIEBBIX TPOU3BOJICTB

Kpanudukanusi(crenenb) BLIMYCKHUKA: OaKkalaBp

Bomnorga — Monounoe
2024



JIMCT COI'JTACOBAHUN

Pabouast mporpamma coctaBiieHa B cOOTBeTCTBUU C TpeboBanusimu OI'OC
BO mno Hanpainenuto noarotoBku 15.03.02 TexHosiornyeckue MalivHbl U
o0opy10BaHHE.

Pazpabotunku, a.T.H., npodeccop ['HezmumoBa AWM.  K.T.H., TOIEHT
baponos B.U.

PaGouast mporpamma ogoOpeHa Ha 3aceqaHu Kadeapbl TEXHOJIOTHIESCKOTO
o0opynoBaHus ot «25» siuBaps 2024 roxa, mpotokoi Ne 6.

3aB. kadeapoi, K.T.H., 1o1eHT Ky3un A.A.

PaGouass mporpaMma  AWCHUIUIMHBI ~ COTJIaCOBaHA HA  3aceJIaHUU
METOANYECKON KOMUCCHH TeXHOJIOrudeckoro (akymnbpreta oT «15» despans 2024

rojia, mpoTokos Ne 6.

IIpeacenarens MeTOAMYECKONM KOMUCCUM, K.T.H., 1o1ieHT Heponona E.IO.



1 Hean u 3axa4u y4eOHOM JUCHUILTHHBI

Heab - chopmupoBaTh y CTYJAEHTOB 3HAHUSA O TEXHOJOTMYECKHUX Ipolleccax
IUILIEBBIX IIPOM3BOACTB M ammaparax s HX OCYIUECTBICHUS C Y4YETOM
TEXHUYECKUX U DKOJIOTUYECKHUX AaCIIEKTOB, & TAaKXe€ IPAKTUYECKUE HABBIKU 110
IIOArOTOBKE K PEUICHUI0 KaK KOHKPETHBIX MPOU3BOJICTBEHHBIX 3a7ay, TaK WU
IIEPCIEKTUBHBIX BOIPOCOB, CBS3aHHBIX C pPANUMOHAIMU3ALMUENA IIPOLECCOB W
COBEPIICHCTBOBAHUEM alllapaToB MUILEBBIX TPOU3BOICTB.

3amauyu TUCUMILUIUHBI:

- ¢opmupoBaHUE 3HAHUK 00 OCHOBHBIX MEXAHMYECKHX, THAPOMEXaHUYCCKHUX,
TEIJIOBBIX W MAacCOOOMEHHBIX IIpoIleccaxX, MPOTEKAIOMUX B  Pa3IMYHBIX
MPOU3BOJICTBAX;

- (opmupoBaHMe 3HAaHUWA IO HCHOJB30BAHUIO COBPEMEHHBIX METOJIOB
HCCIIEIOBAHUSL  JTHUX MPOLIECCOB;

- popMUpOBaHUE HABBIKOB IO PEIICHUIO KOHKPETHBIX MPOU3BOJICTBEHHBIX 3a]1a4
Y MEPCIEKTUBHBIX BOIPOCOB, CBSI3aHHBIX C pAalMOHAJIM3ALKUEN IPOLECCOB U
COBEPILICHCTBOBAHUEM aIapaToB MUIIEBBIX TPOU3BOICTB.

2 Mecto aucuuiuiuHbl B cTpykrype OIIOII

Hucuumnaa «lIIporeccsl W anmapaThl THUIIEBBIX MPOU3BOJACTB C OCHOBAMHU
TUJPABIUKW» OTHOCHUTCS K  00S3aTeNbHOM YacTW JUCHUIUIUH (PeaepaibHOro
rocyJapCTBEHHOro 0Opa30BaTEIbHOTO CTaHAApTa BBICIIEr0 OOpPa30BaHUS IO
HAIPaBJICHUIO IIOJITOTOBKH 15.03.02 TexXHOJIOTUYECKUE MAIIUHBI U
o0opyaoBanue, npoduiabr MaluHbl U annapatbl TUIIEBLIX TPOU3BOACTB. MHaekc
JTUCIUTUIMHBL 110 yuyeOHomy many: b1.0.22. ucuumimnaa u3ydaercs B 4,5 u 6
ceMecTpax.

OcBoenune aucuuruHbl «lIpoieccel 1 annapaTsl MUIIEBBIX TPOU3BOJICTB C
OCHOBAMH THJPABIMKN» Oa3upyeTcs Ha 3HAHUAX M YMEHUSX, MOJYYCHHBIX
CTYACHTAMH TpPH W3YUYCHWU TaKUX AMCHUILIMH Kak: «Marematuka» -b1.0.06,
«Dusuka» - b1.0.07, «Mexanuka» -b1.0.19.

HNucuuminHa «IIpomecchl M anmapaThl NUIIEBLIX MPOU3BOACTB C OCHOBAMHU
TUAPABIUKWY  SIBISICTCST 0a30BOM ISl MOCJEAYIOMIEr0 W3YYEHUS JAUCITUTLINH:
«Texnonorunueckoe obopyaoanue»—b1.0.21, a Takke sBisieTcss 0a3ou aiis
3 PEKTUBHOTO TMPOXOKICHUS nmpakTuK. skcruryatarmonHo —b2.0.03(I1),
texnonornueckoii—b2.0.02(I1),  mpemaumnomuoii—b2.B.02  (I1x),  HayuHoO-
uccienoBarenbckoi padboter b2.B.01(11).

Obnacms npogheccuonanvroti desmenvrocmu 1 cPepsl IpodhecCHOHATBHON
NESATETLHOCTH, B KOTOPBIX BBIYCKHUKH, OCBOMBIIHME MporpamMMy OakajiaBpuara
(manee - BBIMMYCKHHUKH ), MOTYT OCYIIECTBIATH MPOGECCUOHANTBHYIO eI TEIHOCTB:

[Ipou3BoacTBO MamuH u oOopyaoBaHusi (B cdepax: ONTHUMHU3ANUN
CTPYKTYpPHbI MPOU3BOJICTBEHHBIX MIPOIIECCOB; pa3paboTKu MIPOEKTOB
MPOMBIILJICHHBIX TPOIIECCOB W TMPOU3BOJCTB; AKCIUTyaTallMM TEXHOJOTHYECKUX
KOMIUIEKCOB MEXaHOCOOPOUYHBIX MPOU3BOJCTB; pPa3pabOTKHM KOHCTPYKTOPCKOM,



TEXHOJIOTHUECKON, TEXHUYECKOM TOKyMEHTALMH KOMILJIEKCOB MEXaHOCOOPOYHOTO
MPOU3BOJICTBA U MAIIMHOCTPOCHUS );

CkBO3HbIE BUJBI MPOGECCUOHATBHONU NEATEILHOCTH B MPOMBIIICHHOCTH
(B cdhepax: TEXHOJIOTHYECKOTO 00€CIeueHns 3ar0TOBUTEIBLHOTO MTPOU3BOCTBA HA
MalIUHOCTPOUTEIBHBIX NPEeANPUATUSIX; TEXHOJOTUYECKON MOJITOTOBKHU
MIPOU3BOJICTBA neTaneu MaIIMHOCTPOCHMUS; MPOEKTUPOBAHMUS
MalIUHOCTPOUTENbHBIX TMPOU3BOJCTB, HUX OCHOBHOTO M BCIOMOTraTeIbHOTO
00Opy/IOBaHUSl, WHCTPYMEHTAJIbHON TEXHHUKH, TEXHOJOTMYECKON OCHACTKHU;
IPOEKTUPOBAHUSA TPAHCHIOPTHBIX CHUCTEM MAIIMHOCTPOUTEIBHBIX MPOU3BOJICTB;
pa3pabOTKu HOPMATHBHO-TEXHUYECKOW M TUIAHOBOM JOKYMEHTAIlUU, CHUCTEMBI
CTaHJApPTHU3AINH U CepTUPUKALIMHU; pa3pabOTKU CPEJCTB U METOJOB UCIBITAHUN U
KOHTPOJIS KaueCTBa MAIIMHOCTPOUTEILHOMN MPOTYKIIUN).

[TumieBast MpOMBINIUIEHHOCTb, BKJIIOYAasl MPOU3BOJCTBO HAMUTKOB U Tabaka
(B cihepe TexHONMOrMI KOMILIEKCHOU MEPEpadOTKUA MACHOTO U MOJIOYHOTO ChIPBS).

BBINYCKHUKH MOTYT OCYLIECTBIATh MPOPECCHOHATIBHYIO NEATENbHOCTh B
Ipyrux oOJacTsax MNpoQecCHOHAIbHOM  JedarenbHOCTH U (uwim)  cdepax
npo(heCCUOHANIBHOM /EATEIbHOCTH TPU YCIOBUU COOTBETCTBUS YPOBHS HX
oOpa3oBaHUsI W TIOJYYCHHBIX KOMIETEHIMH TpeOOBaHUSAM K KBaJdu(UKAIIH
paboTHUKA.

Buowr  npogheccuonanvnoti  desmenvrocmu: MPOU3BOJICTBEHHO-
TEXHOJOTHUECKasl; MPOCKTHO-KOHCTPYKTOPCKASI; HAYIHO-HCCIEA0BATEIbCKAS.

Obvexmbl npogheccuonanbHol oesimeabHOCmuy: MAIIMHBI 1 000pyJ0BaHUE
(B chepax: ONTUMHU3ALNN CTPYKTYPHI MPOU3BOJACTBEHHBIX MPOIIECCOB; pa3pabOTKH
IPOEKTOB  IMPOMBINIJICHHBIX  TPOIECCOB W  MPOM3BOJCTB;  AKCIUTyaTalluu
TEXHOJOTHUECKUX KOMILUIEKCOB MEXaHOCOOPOYHBIX MPOM3BOJCTB; pa3pabOTKu
KOHCTPYKTOPCKOW, T€XHOJOTHYECKON, TEXHUYECKOW TOKYMEHTAIlM KOMILIEKCOB
MEXaHOCOOPOYHOIO MPOU3BOJCTBA U MAITUHOCTPOCHUS).

3 KomnereHuuu odyqaroumerocs, popMupyembie B pe3yJbTaTe 0CBOCHUS
Y4eOHOM TUCHMIIIMHBI

[Ipouiecc u3yyeHuss AMCUMIUIMHBI — HampaBlieH Ha (QopMupoBaHHe
cienyromux KomnereHnuii B coorBerctBUH ¢ PI'OC BO mno pgaHHOMY
HaIIPaBJICHUIO MOATOTOBKU:

Kox m HammMeHOBaHHe Koa u HanMeHOBaHUE MHAMKATOPA 10CTHKEHUS
KOMIIeTeHIu i KOMIIeTeHI U
OIIK-1 NJI-1 onk.1 3HaCT OCHOBHBIC MOHSITHS U METOIbI

CrmocobeH  TPUMEHSTh | MATEMATUYECKOTO aHAIN3a, OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAy4YHbIE ¥ | (pu3uKH, (PU3NIECKHE CBONCTBA HEOPTAHUIECKHUX U

OOIIIeHH)XCHEPHBIC OpPTaHUYECKUX COCIMHEHU I

3HAHMS, MeToabl | MJI-2 onx.1 YMeeT ucroab30BaTh CTATHCTUYCCKUI
MaTEMaTUYECKOIro amnmapar U TEXHUYECKHE CpeJICTBa i1 00paboTKU
aHaJn3a U | DKCIIEPUMEHTAIbHBIX IAHHBIX, 3aKOHBI (PU3UKHU U

MOJICTTUPOBAHUS B | (M3UUYECKHE CBOMCTBA HEOPTAHUUECKUX U




npodeccuoHaaIbHON

OpraHNn4C€CKHX COGI[I/IHGHI/II\/'I IJIA peryJInpOBaHusd,

JIeSITCIILHOCTH. YIIPABJICHUS U COBEPIIIEHCTBOBAHUS
TEXHOJIOTUYECKHUX MPOILIECCOB MTPUMEHUTEIBHO K
BBIOpAaHHOU CHIEIUAIBHOCTH, TPAMOTHO
UHTEPIPETUPOBATH MOJYUYCHHBIE PE3YJIbTATHI
NJ-3 onk-1 Braaeer cnocoOHOCTHIO MPOBOIUTH
aHaJu3 pe3yJbTaTOB O0PaOOTKU CTATUCTHIECKUX
TAHHBIX B (OPMYITUPOBATH HA €T0 OCHOBE
MPAKTUYECKU 3HAYUMBbIE BBIBOIBI
NJ1-4 onk-1 Brageer HaBbIkamMu MJIaHUPOBAHUS
CaMOCTOSITETTLHOM PabOThI M METOTAMHU
1ab0paTOPHBIX
HCCIIeIOBAaHUM, METOoJaMu OO0OOIIECHHsST pPe3yJIbTaTOB
npu MIPOBEICHUU TEOPETUUECKUX u
AKCIIEPUMEHTAJIBHBIX UCCIICIOBAHUMN
OIIK-7 N/I-1 opk.7 3HaeT COBpeMEHHBIE YKOJIOTHYECKUE U
Cnocoben PUMEHSTH | 0€30I1aCHBIC METO/IbI PAIIMOHAIBFHOTO UCITOIh30BaAHUS
COBPEMECHHBIEC CBIPbEBBIX U YHEPTETUYECKUX PECYPCOB.
9KOJOTUYHBIC u | UJI-2 o7 YMeeT npuMeHsITh METOIbI
Oe30macHbIe METO/IbI | PAlIMOHATILHOTO UCIIOJIb30BAHUS CHIPHEBBIX U
palMOHATIBLHOTO YHEPreTUYECKUX PECYPCOB B MAIIIMHOCTPOECHUH
HCIOJIb30BAHUS N-3 onky; Brmameer HaBbIKaMu par@oOHATBEHOTO
CBIPHEBBIX U | UCTIOJB30BaHUSI  CBHIPHEBBIX U DHEPreTUUYECKUX
SHEPreTUYECKHUX PECYpPCOB TP NPOEKTUPOBAHUMU TEXHOJOTHYECKOTO
pecypcoB B | 000pyAOBaHHUS MMHUIIECBON TPOMBIIIJIEHHOCTH
MAIIMHOCTPOCHHUH.

4 CTpyKTypa U cojep:kaHue Y4eOHOM QM CIMIIMHBI
OO6m1as Tpy10€MKOCTh JUCHUIUIMHBI COCTaBIACT 14 3a4eTHBIX €UHUL] —
504 gac. Pactipenenenue mo cemectpam 00ydeHus:
- 4 cemecTp — 5 3a4eTHbIX enuHULBL, 180 yacos;
- 5 cemecTp — 4 3a4eTHBIX €IMHULIBI, 144 yacoB;
- 6 cemecTp —5 3aueTHbIX eauHMUIIB, 180 yacos.

4.1 CTpyKTypa 1M CHUILIHHBI

Bcero yacos
Bun yaeOHoM 1o BCeMy Ounas opma 3aou”as | 3aoyHas
paboTHhI HHKJTY dbopma dbopma
AUCIHHUNJINHB]
Cemectp 4 5 6 5 6 7
AyauTopHbIe 179 64| 51 64 10 | 18 12
3aHATHA (BCEro)
B mom uucne:




Jlexumu(JI) 65 32 | 17 16 4 6 2

[IpakTHueckue 33 - 17 16 2 6 4

3ansaTusa(113)

JlaGopaTopHbie 81 32| 17 32 4 6 6

paboTeI(JIP)

KoHTpoJib 33 12 | 12 9 4 4 9

CamocTosiTeIbHAS 292 104| 81 107 166| 122 159

padoTra (Bcero)

Bun 3auerT, 3a4eT| 3a4el 3auel DK3aMeH, 3auel 3auel JK3aMeH

MIPOMEKYTOUYHOU DK3aMEH, KYpPCOBOH KypcoBoif

aTTecTaluu KypCOBOM MPOEKT MPOCKT
MPOEKT

Obmas 504 180| 144 180 180| 144 180

TPYZAOEMKOCTD,

JaChl

3a4ETHBIE €TUHULID] 14 5 4 5 5 4 5

4.2 Conep:xanue pa3iejioB y4eOHOM JUCHUIITIMHbBI

Pasgen 1. BBeaenue. OCHOBHBIE 3aKOHBI HAayKM O IMPOIECCAX M allaparax.
[Ipeamet uzydenus. Llenu u 3amaum kypca. OcHoBHbIe oHATUA. Knaccudukarms
OCHOBHBIX MPOLECCOB U aNmnaparoB U MX XapakTepucTUka. OCHOBHBIE 3aKOHBI
HayKu O Ipoueccax U ammaparax. bamaHcel Maccel W sHepruu. llonartue o
MOJENMpOBaHUU. MareMatuyeckoe M (uU3HUecKoe MojaenupoBanue. Teopus
noAoOusi Kak Hay4dHasi Teopus OOOOIIEHHBIX JAHHBIX SKCIEPUMEHTAIbHBIX
uccnenoBanuil. Kpurepuu nogobus. Ontumuzaius MporeccoB U amnapaToB.
Pasnen 2. T'uppaBnuueckue mnporecchl. Juddepenumanbupie  ypaBHEHUs
paBHOBecusl Ouiepa. OCHOBHOM 3aKOH THUAPOCTATUKA W €ro NPHUMEHEHHE.
['mpponmHamuka. OCHOBHBIE XapPAKTEPUCTUKHU JBUKECHHS KUIAKOCTEHU. YpaBHEHUE
Hepa3pbeiBHOCTU ToTOKa. JluddepeHinanbubie ypaBHEHUS ABWXKEHHS Oiiepa.
Hubdepenumansupie  ypaBHeHuss  ABwxkeHuss HaBbe-CTokca.  YpaBHeHuHe
bepuymnu. [Tonstue 00 anemenTapuHoM nmotoke. CBONWCTBA 2JIEMEHTAPHOTO MOTOKA.
DJeMeHTapHBI PacXoll U €ro oIpeneieHue. Y paBHEHHE OajlaHca 3JIEMEHTapHOTO
pacxoja. YpaBHeHHe OanaHca MEXaHUYECKON YHEPTUH IS SJIEMEHTAPHOTO MOTOKA
uneanbHOM Kuakoctu. TpyOka Iluto. [lomHpli Hamop i1 1EJIOT0 MOTOKA.
[Tepemerenue xxuakocten (Hacockl). OCHOBHbBIE TapaMeTPhl HACOCOB.

Paznen 3. Mexanuueckue npouecchl. M3menvuenue. [lpumeHeHue B TUIEBON
npombiuieHHOCTU. Teopust npouecca. Knaccudukanus cnocoOoB U MalvH s
npoOsieHusi. XapakTepucTHKa MalldH. Pacxoj »HepruM Ha U3MENbUCHHE.
CoptupoBka. Teopusa cutoBoro ananmsza. MeToasl U MalIMHbBI JJISI COPTUPOBKH.
KoaddunreHnt nonesHoro aelcTBus mpu copTupoBke. OO0paboTKa TaBICHUEM.
OcnoBsl Teopun. IIpoueccel omxarus, GopmoBaHusi, mpeccoBaHus. MammHbl IS
00paboTKH JTaBlIeHWEM, YCTPONCTBO, MPUHIIUIT IEHCTBHUS.



Pasnen 4. TI'mppomexannmueckue nmpouecchl. Ocaxnenue. Teopuss mnpouecca.
OcaxaeHue B IOJIE€ TPAaBUTALMOHHBIX Cui. OmNpeneneHne CKOPOCTU OCAXKICHUS
OIMHOYHOM YacCTUIbl M B CTECHEHHBIX YCJIOBHUSX. YCTPOWCTBO M pacyer
OTCTOMHUKOB. OcaxkieHue B TOJie IEHTPOOEKHBIX CHJL. CenapupoBaHHue.
Ha3naueHne wu  CymHOCTBH Ipouecca. Teopusi CemnapupoBaHHUs, OCHOBHBIC
TEOPETUYECKUE TMOJIOKEHUS, BBITECKAIOIINE U3 HEE, UX MPAKTUUECKOE IPUMEHEHHE.
VYcerpoiicTBO M pacdyeT — cemapaTopoB.  ['mapoauHamMuka ABUKEHUS KUIAKOCTU
yepe3 HENOJBH)KHBIE 3E€PHUCTBIE CIIOM. XapakTepuCTUKa 3EPHUCTBIX CIIOEB.
Teopus ¢GunbTpoBaHUS MOJ NCWCTBHEM Iepernaja TaBJICHUN. MemOpanHbie
MPOIECCHl U WX MECTO B MOJIOYHOW TPOMBIIIICHHOCTH. YJIbTpaduiIbTpaIus,
oOpaTHBI 0CMOC, MEKPO(IIBTpAITHSI.

['uapoauHaMuka mpoLecCOB B3aMMOJECUCTBUS ra3a (mapa), KUJKOCTH U ChITy4YHX
ten. [lceBnooxmxkenune. Teopus npouecca. Pexum Butanus u ynoca. [Ipumenenue
ATHUX MPOLECCOB B MOJIOYHOM NIpOMbINUIEHHOCTH.  I[IpumeHenue mponecca B
MULIEBOM IPOMBINUIEHHOCTH. MeXaHnyeckoe nepeMelnBasie. Pacuer Momuoctu
Ha IepeMelnBanue. TUIbl MemanoK U UX YCTPOMCTBO.

Pa3znen 5.TemnoBsie mporecchl. OOImas XxapakTepUCTHKa TEIIOBBIX MPOLIECCOB,
WX POJIb B MHUILEBON MPOMBINLIEHHOCTH. bamaHchl sHeprun A TEII00OMEHHBIX
npoieccoB.  CrocoObl Tepefaud Temia U HMX XapaKTepUCTUKA. MexaHu3m
IIepeHoca TeIlIa TEIIONPOBOAHOCTHIO, KOHBEKIIUEH, U3IIyYECHUEM.

TenmoBoe mnomobue. Kpurepunm TtemnoBoro mnopodus. Mx MIPUMEHCHHUE B
IIpakTU4ECKUX pacuerax. OCHOBHOE ypaBHEHHE Temionepenauu. IIpumeHenue
OCHOBHOI'O YpaBHEHHUS TEIUIONEPENAUN JIJIsl pacyeTa TeII00OMEHHOW anmnaparypsbl.
KoHCTpyKIMsi OCHOBHBIX BHIOB TEIUIOOOMEHHOM amnmaparypbl, IPUMEHSEMON B
MUAIIEBOM NPOMBIIIJIEHHOCTH. XapaKTEPUCTHKA OCHOBHBIX TEIUIOHOCUTEINIEH, HX
cpaBHUTENBbHAs oueHKa. Konpencanus. @Pu3MYeCcKHe OCHOBBI  IPOLECCA.
Krnaccudukaiys KOHIEHCATOPOB, UX YCTPOMCTBO, pacyer.

BrimapuBanve. Ha3HaueHnMe W NpHUMEHEHHWE B NUILEBOM IPOMBILIJIEHHOCTH.
Teopernueckrie OCHOBBI BBIIIAPUBAHUA. UMbl BBINAPEHHBIX anmaparoB. Bakyym-
BBIIIADHBIE  AIIIAPATBl C €CTECTBEHHOM W NPUHYAUTEIBHOM UHUPKYJSIIUACH.
BrimapuBanue B TOHKOM IIJIeHKEe. MarepuanbHbIi W TEIJIOBOM  OasaHC.
TemneparypHble OTEPU, UX BUABI U onpeAeseHrue. Pacuer noBepXxHOCTH Harpesa.
CylHOCTh MHOTOKPAaTHOTO BbImapuBaHus. OrmnpeleneHne ONTUMAJIBHOIO 4Yucia
KOpITycoB. BplllapHo# ammapar ¢ TerjaoBbIM HacocoMm. IlyTu mHTeHcHbUKauu
BBITTAPHBIX AMIAPATOB.

Pa3nen 6. MaccooOmennble mporiecchl. OOmue cBeIeHHUS O MacCOOOMEHHBIX
nporeccax. MexaHH3Mbl TEepeHoca Macchbl. MonekynspHas W KOHBEKTHBHAs
muddysus. [logobue TEmIoBBIX M  MAacCOOOMEHHBIX  IPOLIECCOB.
Macconepenaua. JIBrxKyias cumia npoiecca.

Pextudukamusa. CymHocts mporiecca. OCHOBHBIE 3aKOHBI. ATMapaThl s
OCYLIECTBJIEHUSI NPOLECCOB M HX pacueT. IJKcTpakuus. CyniHOCTh mpouecca.
OKCTpakiusi M3 XKUJKHUX W TBepAbIX Ted. Macconepenadya Mpu 3KCTPaKIUU.
KoHCTpyKLuMs U pacueT 3KCTPAKTOPOB.

Cymka. @u3nyeckre 0CHOBHI npolnecca. DopMmbl CBSI3U BIIard ¢ MaTepUAIOM.
[TapameTpsl BIaXKHOTO BO3AYyXa M OMPEACIICHUE WX C MOMOIIBIO 1 —X JIUarpaMMBbl.



N300paxeHne MpoIecCOB HArpeBa, OXJIAXKACHUSA, CMEUICHHUs M CYIIKA Ha 1 — X
nuarpamMMe. MaTepualibHbId M TEIJIOBOM OanaHChl CYIIKH. CopbOuust u
necopOIus BIary. Kuneruka cymku. KpuBble CyIIKM U CKOPOCTH CYIIKH.
OCHOBHBIE THUIBI CYIIWJIBHBIX YCTAHOBOK. TEXHUKO-dKOHOMHUYECKas OIICHKa
CYLIMJIOK U 00JIACTH UX PUMEHEHHUS.

Kpucrammmzamuss u  pactBopeHue. HasHaueHwe W CYIIHOCTh MPOIECCOB.
MarepuaibHbli W TEMJIOBOM OanaHchl. Amnmaparbl JUIsi KpUCTAUIM3AlUU U
PacTBOPEHUS, UX KOHCTPYKIIUS U pacyer.

4.3 Pa3nesbl y4eOHOM TMCUUIIJIMHBI M BU/I 3AHATHI

Ne Hamveropane [IpakTuyec | Jlabopar
. P asz[enoia Jlexn KHE OpHBIC CPC Kontp Bcero
1. yueORoii 1 3aHATUSA paboThI Ob
JUCHIUTUTHHBI
4 cemecTp
Brenenue.
OcHOBHEIC
1 |3aKOHBI HayKu O 2 - - 4 - 6
mporieccax u
amnmaparax
2 | 'mppaBnuueckue 30 - 32 100 12 174
IIPOIICCCHI.
Bceco 4 cemecmp | 32 32 104 12 180
5 cemectp
3 MexaHu4eckue 5 i i 5 i 3
TTPOIIECCHI
4 | 'mapomexanuue 15 17 17 75 12 136
CKHE TTPOIIECCHI
Bcezo 5 cemecmp | 17 17 17 81 12 144
6 cemecTp
5 | lemnosble 8 8 20 67 | 5 | 108
TTPOIIECCHI
6 | MaccooOmeHHBIE 8 8 12 40 4 72
TIPOIIECCHI
Bcezo 6 cemecmp | 16 16 32 107 9 180
HUmoeo no xkypcy | 65 33 81 292 33 504

S.Marpuna ¢popMupoBaHusi KOMIETEHIMH 10 IUCUUILJIHNHE




npodec- npodec- OGuee
No CHOHAJbHBIE | CHOHAJILHBIE
- Pa3nennl, TeMbI JUCLUTLINHEL KOMIIETEHIAN | KOMIICTEHIHH ;(g;ﬁ:sg;i(;
OIIK-1 OIIK-7 i
1 | BBenenue. OcHOBHEIE + - 1
3aKOHBI HAyKH O IMpoIreccax
W amnmaparax
2 | 'mapaBiamdecKue mpoIecChl + - 1
3 | MexaHndecKue mpoIecChl + + 2
4 | 'mpgpomexaHUYecKue + + 2
TIPOIIECCHI
5 | TeroBbIe MTPOIECCHI + + 2
6 | MaccooOMEHHBIE ITPOIIECCHI + + 2

6. O0pa3oBare/ibHbIE TEXHOJIOTHU

O0wvem yacoB Bcero 504 uacoB, B T.4. JEKIMU 65 dYacoB, JabopaTopHBIC
paboThI 65 yacoB, mpakTHUECKHE 3aHATHSI — 49 Jacos.

OOpazoBareibHBIE  TEXHOJOTHH,  HUCIOJIB3YyeMbIE  TpPH  H3YYCHUU
JTUCIUIUIMHBL: TPAJAUIIMOHHBIC TEXHOJOTHH (JIEKIUHU, JIabopaTOpHBIE 3aHATHSA,
HAIMCaHWe  KOHTPOJIBHBIX PaboT, paboTa B MaJIbIX IPYyITax); HHTEPAKTHBHEIC
(npencraBnensl B Tabnuie). OO0beM 3aHATHIA B HMHTEPAKTUBHOU (opme
cocraBisieT 23% OT ayIUTOPHBIX 3aHATHH.

Tabmuma - AKTHUBHBIE W MHTEpPAKTHBHBIE OOpa30BaTelIbHBIE TEXHOJIOTHUH,
VCIIOJIB3YEMBIE B ayAUTOPHBIX 3aHATHUSIX

Cemectp | Bun Hcnonbs3yemble MHTEpaKTUBHBIE 0Opa3oBaTenbHbie | Komnuec
3aHATH | TEXHOJOTUHU TBO
o 4acoB
(JI, JIP)
4 JI [IpoOneMHas nekuust Ha TEMY: 2
«CpaBHUTENbHAS OIICHKA MEMOpPaHHBIX CIIOCOOOB
KOHLIEHTPUPOBAaHHUS BTOPUYHOI'O MOJIOYHOTO
CBIPbsD)
5 JI [IpoOnemMHas JeKuus Ha TEMY: 4

«Hanodunbrpanus npu nepepadoTKe BTOPUUHOTO
MOJIOYHOTO CBIPbSI»

JI [Ipo6GiemMHas ek HA TEMY: 4
5 «BnusHUE KOMITOHEHTOB MOJIOYHOTO CBHIPbS Ha
KpUCTAJUTM3AIMI0  JIAKTO3BI B MPOHU3BOJICTBE
CTYIIEHHBIX MOJIOYHBIX KOHCEPBOB C CaXapom

3) JI Jlexums Busyanuzauus Ha temy: «KoHcTpykuuwm | 4
TEIUIOOOMEHHBIX alnapaToB M MX CpaBHUTEIbHAsS




OLICHKA)

I13

I'pynnoBass pabora Ha Temy «CpaBHUTEIbHAS
OLICHKa  Pa3JIMYHbIX  CIOCOOOB  pasjiesieHus
HEOJTHOPOJIHBIX CHCTEM)

I13

I'pynnoBasi pabora Ha Temy «CpaBHUTEIbHAsS
OLICHKa  Pa3JMYHBIX  CIIOCOOOB  CYIIKH |
KOHCTPYKIIMH aIlliapaToB»

JIP

AHanu3 KOHKpETHBIX cuTyanui (case-study) tuma
CUTYaIH-HILTIOCTPAIUS Ha TEMY:
«He3aBuCUMOCTB MIPOU3BOAUTEIIEHOCTH
OTCTaMBAHUS OT BBICOTHI OTCTOMHHMKA)

I13

AHaliu3 KOHKpPETHBIX cHUTyanui (case-study) Tuma
cutyanus-npooiema Ha Temy «TpyaHoctu
ompeneneHuss Kod(ppuiumeHta TEIIOOTAAYH U3
OCHOBHOI'O YPaBHEHMS TEIJIOOTIAuM»

JIP

AHanu3 KOHKpETHBIX cuTyanui (case-study) tuma
cuTyanmus - oreHka Ha Temy «OOoCHOBaHHE
ONTHMAaJTbHON CKOPOCTH TIBIDKEHUS
TETJIOHOCUTEIS B 3aKPBITHIX KaHaJIax
TEMJI000MEHHBIX aIapaToBy

JIP

HenoBass wurpa Ha TeMy «OpraHnuzanus u
NPOBEAEHUE TMpolecca CrylIeHUsT U CYIIKU Ha
MOJIOYHOM TMPEATPUSITHI)

Hroro:

42

7. YueOHO-MeTOoAMYeCKOe o0ecneyeHrne CaMOCTOATEeIbHON PadoThI CTY/ICHTOB.
OueHouyHbIe CPeACTBA IS TEKYLIEro KOHTPOJIA yCIIeBaeMOCTH,

MPOMEKYTOYHOM ATTECTALMHU 10 UTOraM OCBOCHUS AUCHMILTHHBI

7.1 Buabl caMOCTOSITEJIbHOM PA00ThI, MOPSAA0K UX BHINOJTHEHUS U KOHTPOJIA

Pasznen MeTton
Ne (rema) Buabsl CPC | [Topsigok BeinosiHenuss CPC KOHTPOJIH
n/m | AMCIUILINH
bl
1 Beenenue. ITonroroBka K Pabota c JIEKIIUOHHBIM | Y CTHBIA
OCHOBHBIE | TECTUPOBAHUIO| MATEPUAJIOM, OCHOBHOM U | OIIPOC
3aKOHBI , JIOTIOJTHUTEIILHOM
HayKH 0 JUTEpaTypoOu, WHTEPHET-
npoueccax Hu pecypcamu
armaparax
2 I'uppanmuuec | [loarotoBka K Pabora c JIEKIIUOHHEIM | Y CTHBIN
KUe JIP MaTrepuajgoM, OCHOBHOW H | OIPOC
IPOLECCHI JIOTIOJITHUTEIIbHOM




JIUTEPATYPOH, WHTEPHET-
pecypcamu, MOArOTOBKA
otuyeTta 1o JIP

3 Mexaununueck | [loaroroBka Pa6Gora C JIEKUMOHHBIM | TecTupoBaH
M€ MPOLIECCHI | K MaTepuajioM, OCHOBHOM W | M€, YCTHBIH

TECTUPOBAHU | JOTOJHUTEIBHON onpoc
10 JUTEPATypPOU, VHTEPHET-
pecypcamu,

4 [I'uapomexan | [ToaroroBka k | Pabora C JIEKIIMOHHBIM | Y CTHBIN
HYECKHE JIP, MaTepuagoM, OCHOBHOM H | OIIPOC,
MPOLIECCHI ITIOATOTOBKA K | JOMOJHHUTEIBHOM MMACBMCHHBIN

TECTUPOBAHU | JIUTEPATYpPOHd, WHTEPHET- | KOHTPOJIb,
10 pecypcamu, MOATOTOBKA | TECTUPOBAHU
otuyeta 1o JIP e
5 TennoBbie ITogroroBka k | PaGora C JICKIITMOHHBIM | Y CTHBIN
IIPOLIECCHI JIP, MarepuajgoM, OCHOBHOM W | OIpOC,
MOATOTOBKA K | JOIIOJHUTEILHOMN MMACHLMEHHBIN
TECTUPOBAHU | JIUTEPATYpPOH, WHTEPHET- | KOHTPOJIb,
1) pecypcamu, MOJArOTOBKA | TECTUPOBAHU
otuyera 1o JIP e

6 Maccooome | I[Toaroroska x | Pabota c JIEKIIMOHHBIM | Y CTHBIA
HHBIC JIP, MaTE€pUaJIoM, OCHOBHOW | | OIpOC,
MIPOLIECCHI MOATOTOBKA K | JOMOJHUTEIBHOM MMHMCbMEHHBIN

TECTUPOBAHHU | JINTEPATYPOHU, WHTEPHET- | KOHTPOJIb,
10 pecypcamu, MOJITOTOBKA | TECTUPOBAHU
otuyeta 1o JIP e
HNToroBsrit ITonroroBka k | Pabora C JIEKIIUOHHBIM | DK3aMeH
KOHTPOJIb AK3aMEHY MaTepuajIoM, OCHOBHOM W
JIOTIOJIHUTEIILHOM
JIUTEPATYPOH, WHTEPHET-
pecypcamu

7.2 KoHTpoOJIbHBIE BONIPOCHI AJIsl CAMOINIPOBEPKHU

Paznensl
paboueit
nporpam
MBI

HCPG‘ICHB BOITPOCOB I CAMOCTOATCIIBHOI'O U3YYCHUSA




Pa3nen | 1.Kakue ocHOBHBIE 3aKOHBI HAYKH MOJIOKEHBI B OCHOBY M3yUYEHUS
1. JTUACIUILIAHEBI?
Beenenu | 2.Yto Takoe Teopus moaoous?
€. 3.Kakue npuMeHsI0TCS METOAbI MOJICTIUPOBAHUS?
4. Kakue BuAbI MOJ00MS pa3andaroT?
5.YUT0 Ha3BIBAIOT KpUTEPUEM MTO00US?
6.Kakue crmocoObI momydeHust KpUTepreB MoAo0us 3HaeTe?
7.4T0 MOJI0KEHO B OCHOBY METO/Ia aHAJIM3a Pa3MEPHOCTEM?
8.Kax dhopmynupyercs nepBas Teopema mogoous?
9.Kpurepun onTuMHU3AIUN.
Paznen | 1.Ilomyunte nuddepeHnumanpapie ypaBHECHUS PaBHOBECHUS Diijiepa.
2. 2.B 4em 3akito4aeTcs OCHOBHOM 3aKOH TMIPOCTATHKHU?
I'uppasn | 3. IlpuBeaute mnpuMepbl OPUMEHEHUSI OCHOBHOTO  3aKOHa
WYECKHUE | TUIPOCTATUKH.
npouecc | 4.Ilonyunte ypaBHEHHE HEPA3PBIBHOCTH MOTOKA.
Bl 5.KakoBO mpakTHYECKOE MPUMEHEHUE: YPABHEHUS HEPA3pPhIBHOCTHU
noToKa?
6.[Tonyunre nuddepeHmanbHbIe ypaBHEHUS ABUKEHUS Diepa.
7.3anumure auddepeHimanbable  ypaBHEeHHUs JBKEeHUS Hasbe-
Crokca. 8.YpaBHeHue bepHyIud v €ro NpUMEHEHUE HA MPAKTHKE.
9. Kak onpenensitoTcst pacxo/i U MOJIHBIA Hamop B TpyOonpoBoje?
10. KakoBo ycTpoiicTBO U Ha3HayeHue Tpyoku [Iuto?
11.Ilepeuncnrure OCHOBHBIE KOHCTPYKLIHMHM HACOCOB IPHUMEHSEMBIX B
TUJPABINYECKUX MalllMHAX
12.Ilepeuncnrute OCHOBHBIE TAPAMETPHI HACOCOB.
Pazgen | O0pabdoTKa NPOAYKTOB JaBJIeHHEM
3. 1.Kakue mapaMeTpsl BIUSIOT Ha BBIXO]I dKUIKOTO MPOIYKTa TIPH
MexaHu | OT)KMME Y KaKue anmnaparbl IPUMEHSIOT JUIsl peau3aiii 3TOTO
yeckue | mporiecca ?
npouecc | 2. Kakue 3aKOHbI HCTIOJIB3YIOTCA IJIS OMTMCAHMS ATOTO mpoiiecca?

bI

3. B uéwm 3akmrouaercsa guznydeckas CyluHOCTb Mpoliecca npu
dbopMOBaHUM MYTEM IITAMIOBAHUS?
4. OnuiuTe KOHCTPYKIMIO MTPUMEHSAEMBIX B MUILEBOU
MIPOMBIIIIJIEHHOCTH MTPECCOB.
5.Jl1s KakuX 1esie TpUMEHSIFOTCA: TPECCOBAHUE, ITAMIIOBAHUE U
OT>KMM B MHUILEBON MPOMBIIIJIEHHOCTH?
N3menbuenue (1podiieHne)

6.Ha xakue BUbI TOAPA3ALHAETCA U3MEIbUYCHHE B 3aBUCUMOCTH OT
HayaJbHbBIX U KOHEYHBIX Pa3MEPOB KYCKOB?
7.Kak paccuuThIBarOTCs 3aTpaThl YHEPTUU Ha ApoOsieHne?
8.XapakTepnu30BaTh OCHOBHBIC TUIIBI APOOHIIOK: MIEKOBHIE, KOHYCHEIE,
MOJIOTKOBBIE, BAJIBIIOBBIC, IIIAPOBHIC METHHUITBI, BHOPAITMOHHBIC
MeNbHULIBL. KakoB MX MPUHIUIT JEUCTBUS?
Knaccnduxanus u COPTHPOBKA 3ePHUCTBIX MATEPHAJIOB

9.Kakue crnoco0Obl k1accu@UKauu NIPUMEHSIOTCS B MUILEBON




IPOMBIIIUIEHHOCTHU ?

10. Ha yem ocHoBaHa kiaccudukaims rpoxoueHnem? KakoBo
YCTPOMCTBO TpoxoTa?

11. B yem 3akitouaercsi CyliHOCTh CUTOBOTO aHaJIn3a?

12. KakoB xapakTep ABUKEHHUS YaCTHUIl HA cUTE?

13.Kak oniennBaetcs 3 HEKTUBHOCTh COPTUPOBKH?

Pasznea
4.

I'mapome
XaHUYeC
KHe
nporuecc
Bl

OrcranBanue
1 Kakue cunbl IeHCTBYIOT Ha TBEPIYIO YACTHILY ITpU €€ IBHKECHUU B
IrPABUTALMOHHOM I10JIE€ B )KUJKOU cpene?
2 Kak paccumMThIBa€TCsl CKOPOCTh OCAXKIACHUS TBEPIOW OJUHOYHOU
chepuIeCcKOi YacTUIIBI B JKUIAKOU cpene?
3 Ot Kakux mapaMeTpoB 3aBUCUT KOIPPUIIUEHT COMPOTUBICHUS
cpennt?
4 IIpu KakoM peKUME U TOUYEMY MPOLIECC OTCTAUBAHUS TBEPIBIX
yacTull Hanbojee d3hpexTruBeH?
5 . Kakue xputepun rujpoOMEeXaHudeCcKOT0 01001 OMHUCHIBAIOT
MPOIIECC OTCTAWBAHUS?
6 Kak yunteiBaercs Hec(hepuIHOCTb YACTHI] 1 MAaCCOBOCTD Ipoliecca
OTCTauBaHHUs?
7 Kakve KOHCTPYKIMH anmnapaTroB UCIOIb3YIOTCS JJIs1 OTCTAUBAHMS ?
8 Kakwne ypaBHeHUs J€kKaT B OCHOBE pacyéTa OTCTOMHUKA?
9 Kakue criocoObl HHTEHCHU(UKALIMH MTPOIecca IPUMEHSIOTCS ITPU
OTCTaWBaHUU?
HenTpudyruposanue

11 KakoBa cynHOCTh U Ha3HaYEHHUE Mpoliecca HEeHTPUPYyTUpOBaHUs?
12 Tlox neicTBUEM KaKUX CHJI HAXOJIWUTCS TBEPIas yacTuila B
Oapabane nieHTpudyru?
13 Kak paccuuTbhIBaeTcsi CKOPOCTh pa3eieHus TBEPAOU OJUHOYHOM
chepuieckoil yactuibl B 6apadane neHTpudyru?
14 C momoIipio Kakoro KpUTepus pacCuuThiBaeTcs 3QPEKTUBHOCTD
HeHTpUyrupoBaHus?
15 Kakoii pexum neHTpudyrupoBanusi Haudosnee 3¢pHeKTuBeH?
16 Kakue KOHCTpYKUMH LHEHTPU(DYT MPUMEHSIOTCS B MULIEBOM
IIPOMBILIJIEHHOCTH?
17  Kak paccuMThIBalOTCSI OTCTOWHBIC LIEHTPpUPyru?

CenapupoBanmue
18 KakoBO Ha3Hay€HUE U CYLIIHOCTh ITPOIIECCA CEMTapUPOBAHUS?
19 Tlon neiicTBHEM KaKUX CUJI HAXOJUTCS YacTUila (3KUPOBOM IIAPHUK)
B MEXXTapeJIOYHOM IIPOCTPAHCTBE cernaparopa?
20 KakoBa TpaeKTopusi JBUKEHHS KUPOBOTO MIapuka (TBEp0i
4JacTuIlsl) B 0apabane cemaparopa?
21 Kakwue napameTpsl U KaK BIUSIOT HA TPOU3BOJUTEILHOCTD
cenaparopa?
22 Kakue HeAOCTaTKA UMEET DJIEMEHTAPHAS TEOPUS CETAPUPOBAHUS U
KAaK OHU YCTPAHSIOTCS 3 CUET TMAPOMEXAHUYECKON TEOPUH?




23 Kak pexuM ABWKECHUS BIMSET HA pa3JieJICHUE MpU

CenapupoOBaHUU?

24 KakoBO yCTpOMCTBO U MPUHIUI pabOTHI CEMapaToOpOB:

CIIMBKOOTIEIUTENS U MOJIOKOOUHUCTHUTEIIS?

25 Kakue KOHCTPYKTHBHBIE OCOOCHHOCTH OTJIMYAIOT CEMapaTOphI

CIIMBKOOTIEIUTEIN U MOJIOKOOYUCTUTENN?

26 . Kak paccuuThIBaeTCs pacxo/ MOUTHOCTH Ha CEapupOBaHUE?
I'mapoauHamMuka IBUKEHUS JKUJAKOCTH Yepe3 HelOABHKHbIE

3epHUCTbIE CJIOH

27 Kakumu nmapaMeTpaMy XapaKTEpHU3yIOTCsI MOHO M MOJUIUCIIEPCHBIE

3€pHUCTBIC CIIOU?

28 KakoBBbI yCIOBHS CYIIECTBOBAHUS HEMOABUKHOIO 3€pPHUCTOTO

cios?

29 KakoBa cBs3b MEXAY (PUKTUBHOM U IEHCTBUTEIBHON CKOPOCTIMHU

JBHYKEHUS KUIKOCTHU?

30 Kak paccuuThIBacTCs THAPABIMYECKOE COIIPOTHUBIICHNE

HEIOABHYKHOTO 3€PHHUCTOrO CIIOS?

31 . Kak paccuurtbiBaeTcst KO3 PUIMEHT I'HIPaBINYECKOTO

COIIPOTHUBIICHUS?

32 Kakue annapatsl paboTaroT ¢ HEMOJIBUKHBIM 3€pPHUCTBIM CJIOEM?

IlceBpooxu:kenune

33  Kakue TeXHOIOTMYECKHUE MPOLIECCH MPOTEKAIOT B PEKUME

TICEBIO0KUKECHHUS ]

34  .Kak pocturaercs pexXxuM MCEBI00KUKECHUSA?

35.Kak paccunThIBA€TCS TUAPABINYECKOE COIPOTUBIICHUE

IICEBJIOOKMKEHHOTO CJI0s?

36 Kak u3MeHSI0TCS XapaKTEPUCTUKH 3€PHUCTOTO CII0S B POLIECCE

MICEBI00KUKECHHUS ?

37  Kak paccunuTtbIiBaeTcs CKOPOCTh Ha4YaJla M KOHLA

TICEBIO0KUKEHHUS ]

38  Urto XapakTepu3yeT YUCIIO MCEBIO0KUKECHUS?

39 Kakumu JOCTOMHCTBAMH U HEIOCTATKAaMU 00J1agaeT

MICEBA00KUKEHHBIN CIION?

40 Kakue KOHCTPYKLIMH anmnapaToB C ICEBIO0KNKEHHBIM CI0EM

IPUMEHSIOTCS B IUILEBOW TPOMBILUIEHHOCTH ?

41 Kakoii pexuM Ha3bIBAIOT PEKUMOM ITHEBMOTpaHCIIOpTa?
DuIbTPOBaHKE MO/ AeliCTBUEM Nepenaaa AaBJIeHs

42  KaxoBbl Ha3HAYEHHE U CYITHOCTh Iporecca?

43  KakoBa JIBIKYyIIIas CHiIa nporecca GuibTpOBaHUS?

N3 kakoro ypaBHEHUS U KaK MOXKET OBITh MOJIy4YEHO

muddepenunansHoe ypaBHenue punbrpoBanusa? Kakue napameTpbl

BIIUSIIOT Ha CKOPOCTh (PUIIBTPOBAHUA?

44 Kaxk paccuntbeiBaeTcss npoI0mKUTENBHOCT ATOTO ITporecca’?

45 Kax onpenensitorcs KOHCTaHTHI B YpaBHEHUH (PUIIBTPOBAHUSA?

46 Kakue koHCTpyKIIMu (GUIBTPOB MPUMEHSIOTCS] B TUIIEBOM




IPOMBIIIUIEHHOCTHU ?
47 Kakue cocoObl mHTEHCHpUKAIIMK TIpoiiecca (PUIbTPOBAHUS
W3BECTHBI?

OO0paTHBIi 0CMOC, HAHO- U YJIbTPAPUJIbLTPALIHSA
48 KakoBo Ha3nauenue npoieccoB? B uém oO1HOCTh MX
MPOTEKaHUS U KaKOBBI UX 0OCOOEHHOCTH?

49 Kaxkoe siBneHue JIeKUT B OCHOBE pa3/iesIEeHUs] ¢ TOMOIIBIO
MeMOpaH U 4TO SIBJIAETCS ABMXKYIIEH CUIION mporecca?

50 KakoB MmexaHu3m pazjeneHus Ha MOJyNpOHUIIAeMOI
MeMOpane?

o1 Kaknmu cBolicTBamMu TOJDKHBI 001a1aTh MeMOpanbl? Kakue
MeMOpaHbl UCIIONIb3YIOTCA B IpoIeccax?

52 Kakue ocHOBHBIE KOHCTPYKIIMM MEMOPaHHBIX anmnapaToB

IPUMEHSIOTCS B MUILIEBOM NMpoMbIIeHHOCTU? B uéM 3akitouaercs
pacy€T 3TUX anmapaTroB?
MexaHnyeckoe nepeMeliMBaHUe B KMAKON cpejae

53 JlaTh 00IlIyI0 XapaKTepUCTUKY OCHOBHBIX CIIOCOOOB
NepeMEIINBaHUS: MEXaHUYECKOT0, THEBMAaTUYECKOIO,
HUPKYJSUOHHOTO U IOTOYHOT0?
54 Kakue ocHOBHBIE KOHCTPYKITUU MEXaHUYECKUX MEIIAIOK
VCIIOJIB3YIOTCS B MMUILEBOM IPOMBINIIIEHHOCTH? [{aTh nx
CPaBHUTEIbHYIO OLICHKY?
55 Hcnons3ys n-reopemMy MOIYyYUTh KPUTEPHUH JIJIS1 ONIMCAHUS
IpoIecca MEXaHMIECKOTO EPEeMEITUBAHUS ?
56 Kak paccuutbiBaeTcst 3HEpTHUS Ha MEXaHUYECKOE
nepeMenBaHme?
57 [Touemy mipu TypOYJIEHTHOM PEKUME pacxoyemasi JHeprus He
3aBHCUT OT BSI3KOCTH NEPEMEIINBAEMOM KUIKOCTH?

Pa3nesieHue ra3oBbIX HEOJHOPOIHBIX CHCTEM

58 KaxoBa cpaBuuTenbHas 3¢ (HEeKTUBHOCTh Pa3IMUYHBIX METOIOB
OYHCTKHU ra30BbIX CUCTEM?

59 Kax onenuBaercs 3 PpeKTHBHOCTH OUUCTKH?

60 B uéwm 3akimouaeTcst rpaBUTallMOHHAS OYMCTKA?

61 B kakmx ammapaTax ¥ KaK OCYIICCTBIISICTCS MHEPIIMOHHAS U

HEeHTpoOekHast ourcTKa? B 4éM 3akirouaercst JOCTOMHCTBO
LHEHTPOOEHKHONOUYNTCKH?

62 OT KaKuX MapaMeTpoB 3aBUCUT MOKpasi OUUCTKA?
63 B kakux unapTpax oCylecTBIsSETCS OUUCTKA I'a30B?
Pa3gea OcCHOBHBbIE 3aKOHBI TEILIONEepeaaYn
d. 1 KakoBbl MexaHU3MBbI TIEpeHOCa Teria?
Teruios Kakoii MexaHn3M nepeHoca Teria XxapakTepeH JJjisl TBEPbIX Tel?
bIE 2 Kaxoit 3akon onuceiBaeT nporiecc? Kakoi pusudeckuii CMbICI
mporece | uMeeT Ko3(PPUIMEHT TETUIOMPOBOIHOCTH ?
Bl 3 N3 xakoro ypaBHEHUs MOXKET ObITh MOJYYEH 3aKOH

OIMCBIBAOLINI TETIJIOMPOBOJHOCTD IJIOCKOM CTEHKHU MPU




YCTaHOBHUBIINMCS TCIIJIOBOM pC}KI/IMe?

4 B uém 3akiroyaeTcsi CylnHOCTh epeHoca Teria KOHBEKIUEeH?
5 Kaxkoe ypaBHEeHHE ONUCHIBAET MPOIECC TEIUIOOTAAYN?

6 KakoB ¢usudeckuii cMbIcs K03 duULeHTa TEII00TAauN ?

7 Kakue kputepuu TemioBoro nogo0ust UCIOJIb3YyIOTCS B
pacuéTe TemI00OMEHHbBIX anmnapaToB?

8 Yem onpenensieTcss KOHKPETHBINA BUJ KPUTEPHATBHBIX
ypaBHEHUI?

9 B uém 3akimoyaeTcs CyImHOCTh epeHoca Teria u3ydyeHuem?
10 Kakol nponecc Ha3pIBarOT TEIUIONEpEaYEl U KAKUM 3aKOHOM
oH onuchkiBaetcs? KakoB ¢usznueckuit cmbica koddduimrenta
Terionepeaadn?

11 Kaxkas cBs3b cymiecTByeT Mex 1y KoddpuiiueHTamu
TEIUIONEepeIaut U TEII00TAaun?

12 [ToueMy B pacuérax TEIJIOBBIX POLIECCOB UCTIOIB3YETCS
CpeIHUIl TeMIlepaTypHbIN HAop U KaK U OH BBIYUCISETCS?

13 Kakue cxembl qBUKEHMS TeIIOHOCUTENEH cymiecTByoT? Kakue
TpeOOBaHUS NPEABSBIAIOT K TEIJIOHOCUTEISIM U XJIaJJOHOCUTEISIM?
14 Kakue koHCTpYKIIMU TETII00OMEHHBIX anmnapaToB
IIPUMEHSIIOTCS B TUILIEBOU MPOMBIIUIEHHOCTH?

15 Kakue TennooOMeHHUKH 110 TPUHLMITY AEHCTBUS OTHOCSITCS K
CMECHUTETFHBIM U KaKH€ K TIOBEPXHOCTHBIM?

16 Kakune 1ocTonHCTBa M HEJOCTATKU UMEIOT KOKYXOTPYOHBIE
TEMJI000MEHHUKH ?

17 B kakux ciayyasx OpUMEHSIOT TEIUIOOOMEHHUKHU TUIA “TpyOa B
TpyoOEe™?

18 Kaxk yctpoen cnupanbHbIi TEMOOOMEHHUK?

19 KakoBbl 0coO€HHOCTH TerIonepeaadu B MIaCTUHYATOM
TerI1000MeHHUKE?

20 UeM pa3nnyaroTcsi KOHCTPYKTUBHBIN U TOBEPOYHBIN pacu€Thbl
TEMI000MEHHUKOB?

21 Kakwne criocoOb1 mHTEHCH(pHUKAITUHY TTpoIIecca Teromnepeadn

BO3MOYHBI B TEMIOOOMEHHBIX anmnaparax?
Harpes u oxsia:knenue

22 Kakune MeToapl HarpeBa U OXJIAXACHUS PUMEHSIOT B IMUAIIEBON
IIPOMBILIJIEHHOCTH?
23 N3 kakoro ypaBHEHUs1 ONPENESIOT PACXObl TEMJIOHOCUTENS
WIN XJIQJOHOCUTENIA?

Konpaencauus
24 KakoBa ¢u3suueckas CymHocTs npoiecca?
25 N3 xakoro ypaBHEHUS OMPEIEISIOT PAacXo] BOIbI Ha
KOH/ICHCAIIMHUIO TTapOB?
26 Kaxk yctpoen u pabotaet moBepXHOCTHBIN KOHACHCATOP?
27 [Touemy B MPOMBINIIIEHHBIX TEXHOJOTUYECKUX amlaparax

TCINIONCPCAada OT ITapa K CTCHKC OCYIICCTBIIACTCS, KAK ITPAaBUJIO, B




YCIOBUSIX TJIIEHOYHOM KOHAEHCAIUN?

28 Kaxk paccuutbsiBaeTcs KO3(pPUIMEHT TEIIOOTAAYH TPU
MIEHOYHOM KOH/ICHCAIIMK HACBIIIEHHOTO Napa?
29 Kaxkue kpurepuu TemioBoro mojao0usi ONUChIBAIOT 3TOT
npouecc?
30 Kaxk ycTpoen u paboraet 6apoMeTprUIeCKU KOHACHCATOP?
31 OT Kakux mapaMeTpoB 3aBUCUT BbICOTa OapOMETPUUECKOMN
TpyOBI?

BeinapuBanue
32 KakoBbl Ha3HAUEHUE U CYITHOCTH Tpoiiecca’?
33 Kaxkue criocoOs1 BeimapuBanus cyuiectBytor? Koraa cienyer
NPUMEHSATDH BBINIAPUBAHUE TIOJ] Pa3peKEHUEM U KaK CO3aETCs BaKyyM?
34 Kakue KOHCTpYKIIMK BBIAPHBIX allapaToB CYIIECTBYIOT?

KakoBo Ha3HaueHue KanopusaTopa, cernaparopa, KoHaeHcaropa?

35 Yto gBIsieTCs ABUKYIIEH CUIIONM €CTECTBEHHOW UPKYJISALIUU U
KaK KOHCTPYKTHBHO 0OECIICUMBACTCS IIUPKYJIAIIMOHHBINA KOHTYp?

36 N3 xakux ypaBHEHU OMpEAENAETCA Macca BEINAPHOU BIark v
pacxon rpetomero napa? CocTaBuTh ypaBHEHHS.

37 Kak paccuntbiBaroTcs: TeMnepaTypa KUIEHHs, OJHAS U
MOJIE3HAs PA3HOCTH TEMIIEpaTyp?

38 Kakue nempeccun MEIOT MOKHO TPHU BBIMTAPUBAHUM M KaK OHU
pacCUUTHIBAKOTCS?

39 B 4ém npuHIIUMIT MHOTOKPATHOT'O BBIMTAPUBAHUS U C KAKOU
LEJIBIO €70 OCYIIECTBIISIIOT?

40 Kaxk onpenensieTcs onTuMaaibHOE YHCIIO KOPITYCOB
MHOTOKOPITYCHOU BhIAPHOW YCTaHOBKHU?

41 Kaxkue criocoObl 5KOHOMHHM TeTIJIa TPU BBITTAPUBAHUU
CYIIECTBYIOT?

42 KakoBo HazHaueHue U yCTPOMCTBO MHXKEKTOPA (TETLIOBOTO
Hacoca)?

43 N3 xakux ypaBHEHUI ONpeAesieTcs Macca OCTpOro napa,
MOUIEAIIEr0 HA TEPMOKOMITPECCHIO?

44 Kak usmensiercsa nasieHne U CKOpOCTh B coruie JlaBans, kamepe
CMEILEHHUS], KAMEPE CKATHS?

45 Kax paccuntsiBaercs koappuuuent nmxexuuu u KI1J]
WHXKEKTOpPA U KAaKOBa MEXJy HUMU CBSI3b?

Paznen
6.
Maccoo
OMEHHBI
e
MpoILece
Bl

OcCHOBHBIC 3aKOHBbI Macconepeaaqu

1 KakoBbI MEXaHU3MBI IEPEHOCA MACCHI U B UEM 3aKJIFOYAETCSA UX
CYIIHOCTb?

2 KakuM ypaBHEHHEM OMUCHIBAECTCS IEPEHOC MACChl MOJIEKYJISIPHOM
muddysueit? Kakos puznuecknii cMpIca K03 dUIIIeHTa
MOJIEKYJIsIpHO# nuddy3un?

3 Kakoii 3aKkoH, IBIISIsACh aHanorom 3akoHa Herorona-Puxmana,
OINKCHIBAET MEPEHOC BEIIECTBA U3 OTOKA K OBEPXHOCTH pasnena ¢das?
4 B uéwm aHanorus nepeHoca Temia 1 Macchl?




5 Kakue kpuTepuu XxapakTepusyroT ogo0nue MaccoOMEHHBIX

MPOLECCOB?

6 Uem omnpenensieTcs KOHKPETHBIN BUJ KPUTEPUAIIbHBIX YPAaBHEHUN?

7 W3 Kxakux ypaBHEHHI pacCUUTHIBAIOTCS MACCOBBIE PACXO/Ibl U

CTpouTcsi paboyasi IMHHUS MaCCOOOMEHHBIX MPOIIECCOB?

8 Kaxk omnpezensieTcst IBMXKYIasi Cujia MaCCOOOMEHHBIX TIPOIECCOB?
Cymka

9 B uém cymnocTb npouecca? KakoBa poiib BO3/1yxa B KOHTAKTHOM U

KOHBEKTHUBHOM CyIIKE?

10 Kakne mapameTpsl XapakTepU3yIOT COCTOSTHHAE BIIAKHOTO BO3yXa

Y KaKoBa cBs3b Mex 1y HUMU? (OTpa3uth Ha [-x nuarpamme)

11 C nomolpio Kakux ypaBHEHUIN pacCUMTHIBAIOTCS: Macca

YAQIEHHOM BJar, pacxoj BO3/yXa U TEIIa Ha CYIIKY?

12 Yem neiCTBUTENBHBIN MPOLIECC CYLIKHA OTIIMYAETCSA OT

teoperuueckoro? (Ilokazate Ha [-X quarpamme)

13 ITouemy B TEOpETHYECOM MPOLECCE FHTAIBIIMS BO3AyXa

IIPAaKTUYECKH HE U3MEHAETCSA?

14 W3 xakoro 6amaHca MOXET OBITh [TOJIyY€HO YpaBHEHHE PEAIbHOTO

npoiecca CymKu?

15 Yto Takoe moTeHUMAN CYLIKH, YTO OH XapaKTEPU3YyeT?

16 Kakue ¢popmbl CBSI3M BIarv ¢ MaTepUaioOM CYIIECTBYIOT?

17  UYto siBRsieTCS ABUXKYIIEH CHIION Mpolecca CyIku?

18 Kakue pakTopsl SABIAIOTCS ONpeaestonumMu B 1 u 2 neproaax

CyWIKH?

19 Kak paccuuThiBaeTcst NpOJOJKUTENIBHOCTD CYIIKU B 1 1 2

nepuogax?

20 ITouemy ckopocTb cymiku B 1 nepuojae noctosiHaa? Uem

o0ycioBieHO e€ mageHue Bo 2 nepuoje?

21 Tloyemy copO1us Biard B OJJHUX U TE€X K€ YCIOBUAX MPOTEKAET

TPYIHEE YEeM CyIIKa?

22  KakoBbl ycloBUsI paBHOBECHUS MPU CYIITKE?

23 Kakue KOHCTPYKIIMH KOHBEKTUBHBIX CYIIHJIBHBIX YCTAHOBOK

MPUMEHSIOTCS Ha MPEANPUITUIX MOJIOYHON MPOMBIIIJIEHHOCTH?

24 Kakue n3BeCTHBI KOHCTPYKIIMH KOHTAKTHBIX CYIITUIOK?

25 Kakue npoayKThl CylIaT B paCIbUIMTENBHBIX cymmikax? [louemy B

psne ciiy4yaeB IPUMEHSIOT JBYX CTYNEHYATYIO CYLIKY?

Kpucranauzauust

26 KakoBO Ha3Ha4Y€HUE MPOIIECCA, €T0 MEXAHU3MBbI U ABWXKYIIAs cujia?

27 Kakue ¢hakTopsl BIUSIOT HA PABHOBECHE MPU KPUCTATUTU3AIUH ?

28 C kakoil 1eNbI0 CO3/1al0T MEPECHIEHUE UITH TTEPEOXIIAKICHUE

npej KpucTaiiu3auei?

29 Kakue napaMmeTpbl BIMSIOT HA OCHOBHBIE CTAJANH KPUCTAIIIN3ALINN:

3apoJIpllIe00pa3oBaHusl U POCT KPUCTAIIIOB?

30 B uém CcymHOCTh U30TEPMUYECKON U U30TUIPUUYECKOM

KpUCTAJUTA3AIUN?




31 Kakue ypaBHEHHUs MOJIOKEHBI B OCHOBY pacuéTa
KpUCTAJUIU3aTOPOB?
32 Kakue 0OCHOBHBIE KOHCTPYKIIMH KPUCTAIIIM3aTOPOB MPUMEHSIOTCS
Ha IPEANPUATUAX TUIIEBON oTpaciun?

PexTtudukanusa u neperoHka

33.Ha xakux cBOMCTBax *)HUIKUX CMECEHl OCHOBAH METOJ] IIEPETOHKH ?

34.Kakue pa3HOBUAHOCTH IPOCTOM MPEPETOHKU TPUMEHSIOTCS B
NUIIEBON NPOMBILIJIEHHOCTH?

35.B 4ém 3aknroyaercs pa3Mune NpOCTON NEPErOHKU U
pekTudukanun’?

36.KakuM 3aKOHOM TTOAUUHSIOTCS UACATHHBIC U PEATbHBIE CMECH
JKUIKOCTEN?

37.KakoBbI yCIIOBHUS paBHOBECHS JUIS UACATBHBIX U PeaIbHBIX CMecel
JKUIKOCTHU?

38.Kak paccunThIBalOTCS KOJIMYECTBO TUCTUILIATA U KyOOBOTO OCTaTKa
U (JIEerMoBOe YUCII0?

39.Kak cTpositcs paboume JIMHUU Tipoiiecca?

40.Kak paccuuThIBa€TCS YMCIIO TapeJIOK U paboyvas BEICOTA
peKTU(OUKAITMOHHON KOJIOHHBI?

41.Kakue KOHCTPYKIMU PEKTU(DUKATMOHHBIX KOJIOHH IPUMEHSIOTCS B
MUILIEBOU MPOMBIIUIEHHOCTH?

JKCTpaAKIUSA

42. B 4éM CyIIHOCTb MPOLECCA IKCTPAKIIUU B CUCTEME KHUJKOCTh —
KUIKOCTh? Kakre KOMIOHEHTHI y4aCTBYIOT B 3TOM Ipo1ecce?

43.KakoBbl ycinoBusi paBHOBECHUS TpH 3KCTpakuu? Kakue gpaktopsl
BJIMSIOT Ha 3TOT Ipolecc?

44 Kakue nuarpaMMbl OTOOPaKaIOT MPOIECC IKCTPAKIIAN?

45.Kakoil 3aKOH OIKCBIBAET Maccorepenavy rnpu skctpakunn? Kak
paccuuThiBaeTCs KO3 GUIIMEHT Maccomnepeaadn’?

46.B uéM 3akirodaeTcsi IPUHUMII JEHCTBUSL OCHOBHBIX KOHCTPYKIIHIA
AKCTPAKTOPOB: TapEIbYATHIX, POTOPHO-TUCKOBBIX, BUOPAIIMOHHBIX,
IIEHTPOOCKHBIX ?

47. B 4ém 3aKiro4aeTcs pacyéT HIKCTPAKTOPOB?

48 .Kakue KOMIIOHEHTBI YYaCTBYIOT B IIPOLIECCE IKCTPAKIIUU TBEPIOE
TEJIO — KUJIKOCTh (BBIIICIauuBaHKE)?

49 Or kakux (akTOpOB 3aBUCUT CKOPOCTh MPOIIECC BhIIIECTAYNBAHNS?
B dem 3akirouaercs pacy€T anmnapaToB IS BhIIICIaYMBAHUSA?

50.Kakne 0CHOBHBIE KOHCTPYKIMHU SKCTPAKTOPOB 3TOTO THUNA




IIPUMCHAIOTCA B HHIHCBOﬁ HpOMBIIHJIeHHOCTI/I?

7.3 Bomnpochl AJ1s1 IPOMEKYTOYHOI aTTecTanuu (3auer —4 U 5 cemecTp,
JIK3aMeH — 6 cemecTp)

Ok wWwhE

© o~

BOl'[pOCLI AJIA MMOATOTOBKH K 3a49€Ty B 4 ceMecTpe

Cuibl, AEHCTBYIONINE HA KUAKOCTh. JlaBlieHNe B )KUAKOCTH

OCHOBHBIE CBOMCTBA XKUJKOCTH

OCHOBHOM 3aKOH TMAPOCTATUKH U €70 TPUMEHEHUE

KoHCTpyKIusl yCTPOUCTB ISl U3MEPEHUS JaBIICHUS

Cuita aBiieHHS Ha IUIOCKYIO CTEHKY. DII0Opa paciupeacsieHus JaBJICHUS 110
BBICOTE

[TonsTue pacxona. YpaBHEeHHE pacxoaa

VYpaBHeHne bepHyInu 1 CTpYUKH UICATbHOW KUIKOCTH

VYpaBHeHue bepHyIu 11 peaibHON KUJIKOCTH

. Iuddepenumansubie ypaBHEHUsI paBHOBeCHUs Ditiiepa.

10 Huddepennmansubie ypaBHEHUS JBIKEHUA Ditepa.
11. Inddepennmansabie ypaBHeHus amxeHus Hapbe-CTokca.
12.I'mapoaunamudeckoe nogodue. Kpurepuii Pefinonsaca

13.PexxuMbl TeueHUs )KUIKOCTH. KpuTudeckast CKOpoCTb.

14 . KaBuranmonnoe teuenue. [Ipu3Haku kaBuTanuu.

15.TToTepu Ha TpeHUE MPU JaMUHAPHOM TEUEHUU B TpyOax

16.ITorepu Ha TpeHUe ipu TypOYJICHTHOM TEUEHUH B TpyOax

17.TToTepu B MECTHBIX TUIPABIMYECKUX COMTPOTUBIICHUSIX

18.Mcreuenne KuIKoCTH

19.T'unpaBnuveckuii pacuer MpoCThIX TPYyOOIIPOBOIOB

20.TTocnenoBarenbHOE COCTMHEHUE ITPOCTHIX TPYOOIIPOBOIOB

21.TTapamiensHOE COSTMHEHUE MTPOCTHIX TPYyOOIIPOBOIOB
22.I'mapaBIUYecKuii pacdeT CI0KHOTO TPyOOompoBoaa
23.Pacyet TpyOoOmpoBoOa ¢ HACOCHOH Moavei

24.OcHOBHBIC TTapaMETPhI THIPOMAIIIUH

25.YCTpOoHUCTBO M IPHHITUIT PaOOTHI IIEHTPOOSKHOTO Hacoca. [IpuMeHeHne

26.XapakTepucTuKa IeHTPOOESKHOTO Hacoca

27 .ITopoOwe J0MmacTHBIX HACOCOB U TIEpepacyeT XapaKTePUCTUK

28.KaBuTaninoHHbIN pacyeT HACOCOB

29.Knaccudukarust 00beMHBIX HacocoB. OCHOBHBIE TTapaMeTPhbl HACOCOB.

30.YcrpoilcTBO U MpUHIUIT paOOThl 0OBEMHBIX HACOCOB.

Bomnpocsl AJ151 IOATOTOBKH K 3a4eTy B 5 cemecTpe




Omcmaueanue
1. CxopocTh ABMXKEHUS OJJMHOYHOM IIapo00pa3HOi YacTHUIIBI BO3pociia B 2 pasa.
Kak u3MeHHUTCS TIpHU 3TOM CHIIa CONIPOTUBIICHUS CPEIBI:

a) JamuHapHoe TeueHue (oomactb CTokca)

0) MepexXOoaHBIN PEeKUM

B) TypOYJICHTHBIN PEXKUM

2. Kaxkoii u3 nepedrcieHHBIX BBIIIE peXUMOB HanOomee d3pdextuBen? JJokaxure.

3. OO6ocHyliTe HEOOXOAMMOCTh KPUTEPUATIHLHOTO O0ECTICYCHHS B pacuérax
npoIecca OTCTauBAHMSI.

4. Kak ydyectb Hec(hepHUHOCTH (POPMBI YACTUIl U MACCOBOCTH MpoOIlecca
OCaXJIeHUA?

5. Kak BbicOTa OTCTOMHMKA BIUSIET HA €r0 MMPOU3BOAUTEIIHLHOCTh?

Cenapuposanue
1. Ha3znauenue u cymHocCTh nporecca. [IpencraBpTe cxeMaTuuecku.

2.ITox meiicTBUEM KaKMX CUJT HAXOJUTCs yactuila B cenaparope? [lokazath
BEKTOPBI CKOPOCTEMN U ITOCTPOUTH NAPAUIETIOTPAMM U TPACKTOPHUIO JIBUKECHUS
YaCTHULBI B CIIMBKOOTAEIIUTENE U MOJIOKoouncTuTene. Ha ocHOBe ananu3a
dbopMyIibl cenmapupoBaHUs OTBETUTDH HA CIICTYIOIIHE BOPOCHI.

3. C xaKoii 11e1b10 HarpeBaroT MOJIOKO TIepe] cenapupoBaHueM?

4,01 KaKuX TapaMeTpOB 3aBUCAT IMOTEPH KHPa B 00€3KUPEHHOM MoJioke? U kak
UX CHU3UTH?

5.HepechnHTe KOHCTPYKTHUBHBIC OTJIMYMA MOJIOKOOYHUCTUTCIIA, BBCAA
COOTBCTCTBYIOIIHC 000CHOBaHHS.

Ilepemewmueanue
1.Ha3znauenue npoliecca ¥ €ro CymHocTh. [IpeacTtaButh cxeMaTH4eCKH.
2.Wcnions3yss ~ METOA ~ aHalIM3a  pPa3MEpPHOCTEH,  MOJYyYUTE  KPUTEPUH

THAPOMEXAHUYECKOTO MOJ00HS.

3.Ha ocHOBe JMTEepaTypHBIX NaHHBIX MPUBEAUTE NPUMEPH (HYHKIIMOHATEHOM
3aBHCHMOCTH MEKIY KPUTCPUSIMH.

4. Kakx M3MEHHUTCS 4YacTOTa BPAIICHUS MEMIAJKH MPH IMEePEMCIINBAHUN, €CIU €€
nuameTp yBenwumics ¢ d;=D/3 1o dy= D/2 npu HEeM3MEHHOW MOIIHOCTH U
apaMeTpPOB MEPEMEIINBAEMOM JKHUIKOCTH:

a) peXKUM JIAMUHAPHBIH;

0) pexxum TypOynenTHsiii. (D — nuamertp annapara).

Tennoonepeoaua



1.

OcHOBHBIC TCPMUHBI: TCHJIOO6MCH, TCIIOOTAa4a, TCII0IICpeaada,
TCIIJIOHOCHUTCIIb, TEILIOBOM ITOTOK, yI[CJILHI)II\(,I TCIUIOBOM IOTOK. HpOBeCTI/I
Pa3INYCHUA U 1AaTb OIIPCACIICHUA.

CnocoObl 1 MeXaHU3MBbI MepeHoca Tera. Kakue MexaHu3Mbl XapaKTepHBI IS
TBEPIBIX, )KUJIKUX U Ta3000pa3HbIX cpea?

KakoBbl ycia0BUsI epeHOca TEIIa MEXy IBYMS TEINIOHOCUTEISIMU?
CraunroHapHbIid 1 HECTaMOHAPHBIN TeriooOMeH. [Ipumepsl.

5.Kako¥ 3aKOH MOJIOKEH B OCHOBY COCTAaBJIEHUSI YPAaBHEHMS TEIIOBBIX 0aiaHCOB?
6.TennonpoBOAHOCTh KaK MEXaHHU3M IepeHoca Temia. [[is Kakoro arperaTHOro
COCTOSIHUSA 3TOT CIOCO0 ABISIETCS €IMHCTBEHHBbIM? 3akoH Dypbe, (PU3HUECKHit
cMbICT KO3 PUIMeHTa TerionpoBOIHOCTH.

7.Kaxoii mMatepuan cieayeT BbIOpaTh B KauyeCTBE M3OJISLMOHHOIO: CTEKJIOBATa,
acOecT, COBeuT, O€TOH, JIiepeBo, crekino? [Touemy?

8.JIyueucnyckanue. 3akoH Kupxroga. JlyuucTteiii TeminooOMeH Mexay ABYMs
IJIOCKOCTSAMH MapaJJIEIbHO PACTIOJIOAKEHHBIMU TEJIAMH.

9.Terotnaya. OcHOBHOe ypaBHeHuEe (3akoH HbroTona). KakoB ¢usnueckuit
cMbICT Ko3(duimenTta TemioooTaaun? BoO3MOXHO 1M €ro OmnpeaeinuTb U3
ypaBHeHus1 HproToHa?

10.Kakue KpuTepuu TEIJIOBOIO U THUIPOMEXAHUYECKOrO MOJ00MS BXOASAT B
KpUTEpUalibHble  ypaBHeHHs?  Uem  onpenensiercss  KOHKPETHBIA — BHJ
KPUTEPUAIBHOIO YpABHEHUS?

Buvinapueanue

1.Hasnauenue nponecca. [IpuHuunuaneHas cxema.

2.CniocoObl  BeimapuBaHus (MoJ aTMOCHEpHBIM, HM30BITOYHBIM JABJICHUEM U
pa3peXEeHUEM) U UX CPaBHUTEIbHAS OLICHKA.
3.IIpy Kakux yCIOBHMSX OCYIIECTBIIIIOT BBIIAPUBAHUE O] PA3PEkKEHUEM, U KaK
cO31a€Tcsl BaKkyym?
4 BelliapHble  anmapaTbl UUPKYJISIUMOHHOTO W IUIEHOYHOTO TUINA M HX
CpaBHHUTEIIbHAS OIICHKA.
5.Ha3znaueHwue: kanopusaropa, cenaparopa u KoHaeHcaropa?

6. Uro sABisieTCA IOBWXKYIIEW CHJIOW €CTECTBEHHOM UUPKYISLHUH, U KAaK OTa
HUPKYJISIHISA 00eCreYynBaeTCs KOHCTPYKTUBHO?
7.1lpuBectn TemmepaTypHbld TpauK BbIMAPUBAHMS, T[OKa3aB Ha HEM:
TEeMIIepaTypy T'PEIOUIEro U BTOPUYHOIO Mapa, TEMIEpaTypy KHUIEHUs, MOIHYIO U
MTOJIHYIO TIOJIE3HYIO PA3HOCTH TEMIIEPATYP, TEMIIEPATYPHBIE JEPECCHH.
8.CocTaBUTh YpaBHEHHME TEIUIOBOTO OanaHca Al OJHOKOPITYCHOTO BBIITAPHOTO
anmaparta. Jlokazath, 4TO NPUOMDKEHHO | K- TPEIIIer0 Mmapa BhIIAPUBACT
npUOIHNKEHHO | KT BOJBI.

9.Ilepeuncnuth ci0COOBI PKOHOMHH TEILJIA B TIPOIIECCE BHITAPUBAHMUS.



10.ChopmynurpoBaTh NPUHIUITBI MHOTOKPATHOTO BhiapuBaHus. COCTaBUTh CXEMY
JIBYXKOPITYCHOM BaKyyM-BBIIIAPHOTO YyarllapaTa ¢ OTOOPOM BTOPUYHOIO Mapa Ha
NapoBOM HHXKEKTOP (TEPMOKOMIIPECCOp) MOCJE IMEePBOro Kopmyca M OTOOpOM
AKCTpamnapa 1mnocje BToporo.

Cywika

1. Ha3nauenne wu CYITHOCTL IIpoLccCca. Ponb BO3JyXa B KOHTaKTHOM U
KOHBEKTHUBHOM CYHIKC. OtBeT IIpCaACTaBUTbL B CXCMC.

2. OCHOBHEIE MapaMCTpbl BJIAJKHOT'O BO3ayXa: aOCOJIFOTHAsE M OTHOCHTEILHAS
BJIAJKHOCTb, BJIAroCoACpKaHUC, TCINIOCOACPKAHUC (BHTaJIBHI/ISI), IIJIOTHOCTB,
MMapuuajJabHOC JaBJICHUC. 3anucarhb YpPpaBHCHUA, CBA3BIBAIOIINC 3TH I1aPaAMCTPBI.

3. M3obpazurp J-X puarpammy. IlokasaTh Ha HeWl mpollecchl: Harpena,
OXJIQXKJICHUS, TEOPETHUUYECKOW CYIIKHM, a TaK »>Ke€ TeMIlepaTypbl MOKpPOTO
TEPMOMETPA U TOUKH POCHI.

4.CocTaBuTh ypaBHEHUE MaTE€pUATBLHOTO OajlaHCa MO BHICYIIUBAEMOMY MPOAYKTY
u OaJjiaHca 1o Biare.

5.Iloka3aTe mporecc JEeUCTBUTENILHOM CYHIKM Ha CXeMe C moMoImlpio J-X-
JarpamMMel.

6.1loueMy B TEOPETMYECKOM TMIPOLECCE HSHTANBIMSA BO3AyXa MNPAKTUYECKU HE
u3MeHsieTcsi? 3amucarth ypaBHEHHE paboyeil JIMHUM TEOPETUYECKOTo Ipolecca
CYILKH.

7.1loHsTHE TIOTEHIHMANA CYIIKU. YTO OH XapakTEepU3yeT M NPHU KAKUX YCIOBHUAX
pPaBEH HYIIO?

8.KakoBbl MEXaHM3Mbl MAacCCOINEpEHOCa BJard BHYTPU TBEPAOTO  BIAXKHOTO
MaTepuaia K MOBEPXHOCTH M OT MOBEPXHOCTH pasnena a3 B Boznyx? Kakumwu
3aKOHAMU OIKCBIBAETCS 3TOT MPOLIECC.

9.T10CTPONTH KPUBYIO CYLIKH U KPUBYIO CKOPOCTH CYIIKH. Bbineauts Ha HuX 1™
2°" TIepHo/Ibl ¥ 3aIHCATh YPABHEHUS KMHETHKH JUIS 3THX IepHonoB. UTo sBIsETCS
JBIDKYILEH cuiioi mporecca B 1° u 20m nepuomax?

10IToyeMy CKOpPOCTH CYHIKM M TeMmIleparypa Marepuana B 1°" mepuone
nocTostHHBI? OTBET 000CHOBATE.

Bonpocsl k 3k3aMeHy B 6 cemecTpe
1. Knaccudukaruss OCHOBHBIX TMPOLECCOB W  ammapatoB. [IpUHIMUIIEI
COCTaBJICHUS] YPABHEHUN MaTEpUAJIbHBIX U TEIIJIOBBIX 0ajlaHCOB.
2. lTlonarue 06 ontumuzanuu npoieccoB. Kpurepun ontumuszanuu. [Ipusectu
KOHKPETHBIN IpUMEpP ONTUMHU3AIUH.
3.  MogenupoBanue mporeccoB u anmaparoB. Teopust momoOus. CrocoOsl
noJiy4eHus: Kputepuen nmogoous. I1 — Teopema.



4. Jlpo6nenue (m3menvueHue). Haznauenne mpomecca. Pabora, 3arpaunBaemas
Ha KpYIHOE U MejKoe apobieHue. KoHCTpyKIMy v NpUHIMI JE€HCTBHUSI OCHOBHBIX
TUIIOB U3MENIbUYAIOIINUX MAIIHH.

5. CoptupoBka (kimaccudukauus). Hasnauenne  mporecca.  CrocoOsl
knaccudukanuu. KoHCTpykKuMM W HPUHIUI  JEUCTBHS  yCTPOMCTB ISt
MEXaHUYECKOM KiacCUpUKAIIIH.

6. OoOpabotka naBnenueM: OTxatue, GopMoBaHue U npeccoBanue. Haznauenue
U 00111ast XapaKTepUCTHKA MPOIIECCOB U amapaToB.

7. OcaxaeHue TBEpIbIX YAaCTUI[ B TpaBUTAlMOHHOM Tmosie. Kpurepuu
THAPOMEXAaHMYECKOTO M0100Us, XapaKTePU3yIOIIKE ATH MPOLIECCHI.

8. Pacuer ckopocTu ocaxkaeHHs TBEPABIX YACTHI] B TPABUTALIMOHHOM TOJIE.

9. OrcrauBanue. OrcroitHuku. X yCTpOHCTBO U pacuer.

10. Pa3zgenenwue B mose MeHTPOOESKHBIX cril. DakTOp pa3aeiacHus.

11. Otcroitnbie HEHTPUDYTH, UX YCTPOMCTBO U pacyer.

12. CenapupoBanue. Ha3snadeHue tporiecca. YCTpPOMCTBO cemapaTopoB —
MOJIOKOOYUCTUTENEH U CAUBKOOTICIUTENCH.

13. DneMeHTapHas Teopus cenmapupoBaHus. Pacder NPOM3BOIUTEIHHOCTU
cenapatopa. [lapameTpsl, BIustoLIME HA 3TOT MPOLECC.

14. Pacuer MOIIHOCTH Ha CEMapUpOBaHUE.

15. T'mapoauHamuka IBUXKEHUS KUJIKOCTH Yepe3 HEMOIBUXKHBIE 3€PHUCTHIE CIIOM.
dopmyna 15 pacyeTa THAPABIMYECKOTO CONMPOTUBIICHUS U €€ aHAIIN3.

16. XapaKTepuCTHUKU 3€PHUCTOTO CJIOS M CBSI3b MEXKIY HIUMH.

17. ®unbtpoBanue. Hasnauenue mporecca. uddepenuuanbHoe ypaBHEHHE
CKOpPOCTH (UILTPOBAHMUS.

18. ®unbTpoBaHue. Pacduer  TPOAOKUTENBHOCTH  (QWIBTPOBAHUS  TPH
ITOCTOSTHHOM CKOPOCTH.

19. ®unbtpoBanme. Pacduer  npomOKUTENHHOCTH  GUIBTPOBAHHS  TIpU
MOCTOSTHHOM JIaBJICHUH.

20. BbapomemOpannbie mporiecchl: OOpaTHBIE OCMOC | yIbTpadUIbTpaIlus.
XapakTepucTuka MeMOpaH, IPUMEHSIEMBIX B MUIIEBON MPOMBITINIEHHOCTH.

21. VYcrpoicTBo ynpTpaduiIbTPAIIMOHHBIX YCTAaHOBOK. DakTOphl, BIMSIONIME HA
OpoLecC pasleleHuss ¢ MOMOUIbI0 MeMOpaH (JaBieHHe, TeMIeparypa,
nepeMeInnBaHue).

22. YCTpOWCTBO W TPUHIUMN ACHCTBHUS (UIBTPOB, MPUMEHSEMBIX B THIIEBOM
IPOMBIIIIICHHOCTH.

23. XapakTepHucTHKa OCaIKOB U (PUIBTPOBATIBHBIX MEPETOPOIOK, IPUMEHIEMBIX B
MTUIIEBON MPOMBIIIJICHHOCTH.

24. Ouunctka Ta30oB. Hasznauenue mporecca. CnocoObl  OYUCTKH, HX
CpaBHUTEJIbHAS OlleHKA. ATIapaThl U OCYIIIECTBICHUSI OUMCTKH Ta3a.

25. T'maponwHaMuKka Tmporiecca TCEeBIOOKIDKCHUS. («KUTEHUs»). Duznueckue
OCHOBBI IpoLiecca, MPUMEHEHHE B MULIEBOM MTPOMBIIIJIEHHOCTH.

26. CBoOonHOE BUTaHHE M YHOC. YCJIOBHUSA BUTaHHUS U yHoca. Pacuer ckopocTu
Butanus. [[puMeHeHue saBIeHNs yHOCA B TTUIIIEBOM MPOMBIIIIICHHOCTH.



27. Mexannueckoe TmiepemermuBanue. lIpuMmeHeHwe mporecca B THUIICBOM
POMBIIIUIEHHOCTU. PacyeT MOIHOCTH Ha mepemMelnirBaHue. Buabsl Memanok u ux
XapaKTEePUCTHKA.

28. CnocoOsl nepenoca Teria. TermnonpoBogHoCTh. 3akoH Pypre. Koadduiment
TEIJIONMPOBOAHOCTH.

29. Konpekinus. Mexanusm mnepeHoca Teria KOHBeKIHH. OCHOBHOE ypaBHEHHE
terootaaun. Kosddumment remnoornaymn.

30. Kpwurepun termmoBoro mogodus. X mpuMeHeHNE B TETUIOBBIX pacyeTax.

31. Mexanm3m mepeHoca Temia wusnydeHueMm. Koaddumuent TtemmooTnadn
U3ITy4YECHHEM.

32. Temmonepenaya mpu MOCTOSHHBIX TEMITepaTypax TermioHocuteneid. OCHOBHOE
YpaBHEHUE TEIUIONEPEAAYN.

33. Temmonepemaya Tpu TEPEMEHHBIX  TeMIepaTypax  TETUIOHOCHUTEIICH.
Omnpenenenue CpeIHEro TEMIIEPATYPHOTO HaIopa.

34. OcCHOBHBIE KOHCTPYKIIMH TEIJIOOOMEHHBIX amnmnaparoB. VX cpaBHUTENbHAs
OLICHKA.

35. XapakTepucTHKa OCHOBHBIX  TeIUIOHOcuTenel.  CXembl  JIBMDKCHHS
TersioHocuTeneil. VIx cpaBHUTENbHAS OIICHKA.

36. Konpencamus. Temnoornaua mpu KouAeHcanmu. KoHaeHcATOphl, UX
YCTPOMCTBO U MPUHIMII JCUCTBUA.

37. BrmapuBanue. ®usuueckas CyIIHOCTh IMpoliecca. BrimapHble ammaparsl,
MPUMEHSIEMbIE B TMIICBOW MPOMBINIJICHHOCTH, WX YCTPOWCTBO W TPUHITUI
JICVCTBHS.

38. MHOTrOKOpITyCHbIC  BBITIAPHBIC yCTAaHOBKW. [IpMHIAII ~ MHOTOKPATHOTO
UCITIOJIb30BaHUS Napa.

39. VYpaBHEHHS MaTEPHATLHOTO W TEIUIOBOTO OATAHCOB MPHY BHITTAPUBAHUH.

40. Ilomnas u moje3Has pa3HOCTH Temmepartyp. x pacder.

41. TemmneparypHble TMOTEpH (JIEMpPEccCHr), BO3ZHUKAIOUIME B  BBIMAPHBIX
arnmaparax. x onpenenenue.

42. BpimapuBaHu€ C TNPUMEHEHHEM TEPMOKOMIpPECCUU. TepMOUHKEKTOD,
YCTPOMCTBO, MpUHIUI PpaboThl. KO3 HUIIMEHT WHKEKIINH.

43. Ilpomecchl amnabaTHUYECKOTO pACHIMPEHHUS, CMEIICHUS W CXKaThS B
TepMokommpeccope. M3obpaxkenne nporeccoB Ha | — S nuarpamme.

44, MexanusM macconepeHoca. Mosnekynsapaas nuddysus. [lepoiii 3akon Duka.
Koaddurment nuddysun.

45. KouBektuBHasg  qud@y3us.  OCHOBHOE  ypaBHEHHE  MAaCCOOTAAYU.
Koaddumment maccoornauu.

46. OcHoBHOE ypaBHeHUE Maccornepenaun. KoadduimeHt macconepenayu.

47. PactBopenue u Kpucramumzanus. Haznauenue mnponeccoB. duzmueckue
OCHOBBI. YpaBHEHHE MAaTEPHAILHOTO ¥ TEIJIOBOrO OallaHCOB  Tpolecca
kpuctaum3anuu. OCHOBHbIE KOHCTPYKITUU KPUCTATUIU3aTOPOB.

48. Cymka. Haznmauenume mporecca. YpaBHEHHS MaT€pUaIbHOTO U TEIIOBOTO
OasiaHCOB.

49. TlapameTpbl BIQXXHOTO BO3ayXa, UX n300pakeHue Ha |-X nuarpamme.



50. H3o0pakeHne mTpOIECCOB TEOPETUYECKOW W peanbHOM cymkum Ha | — X
Iuarpamme.

51. Kwuneruka cymku. [TocTpoeHre KpUBBIX CYIIKH U CKOPOCTH CYIIIKH.

52. Pacuer pacxoma Bo3myxa W Temia Ha cymKy. OCHOBHBIE KOHCTPYKITUH
CYIIMIIBHBIX YCTaHOBOK.

53. Pextudukanus. Haznauenwe mnporecca. Du3uveckre OCHOBBI Ipoliecca.
OcCHOBHBIE 3aKOHBI. ATITIApaThI JIsI OCYIIECTBIICHHUS TIPOIIEcca U UX pacyer.

54. Dxcrpakuus. CyniHOCTh mpoliecca. DKCTPAKIUA U3 KUJIKUX U TBEPIBIX TElL.
Macconepenaya npu 3kcTpakiun. KOHCTpyKIUS U pacyeT SKCTPAKTOPOB.

7.4 TemMbl KypCcOBBIX IPOEKTOB

[TpoeKT KOKyXOTpyOHOTrO TEIJIOOOMEHHOTO anmnapar.

[Tpoekt TpyOuaTOro TEmIOOOMEHHOTO ammnapara.

[TpoekT KOHAEHCAaTOpa NOBEPXHOCTHOTO THUIIA.

[TpoekT TennooOMeHHOro anmapaTa eMKOCTHOTO THIIA.

[TpoekT macTHHYaTOro NacTepU3alMOHHO-0XJIaIUTEIBHOIO anmapara.
[TpoekT oxiaauTeNbHOTO anmnapara MJIaCTUHYATOrO TUIA
[TpoekT BakyyM-BBIIIaPHOTO anmapara MUPKYJISIIMOHHOTO THUIIA.
[TpoekT BakyyM-BBIIIaPHOIO anmnapara IIEHOYHOTO THIIA.
[IpoeKT pacnbUIMTENLHOTO CYIIWJIBHOTO anmnapara.

[IpoekT OapabaHHOIO CYIIMIBLHOTO anmapara.

[IpoeKT CymmiabHOro anmnapara B «KUISIILIEM» CIOE.

8. YueOHO-MeTOAMYecKOe U HHPOPMAITMOHHOE 00ecrieueHre JUCHUIINHbBI

a) OCHOBHAas JiuTeparypa:
1 I'ne3auiioBa, Anna UBanoBHa. [Ipoiiecchl u anmaparsl TUIIEBBIX TPOU3BOJICTB
[DnexTpoHHBIN pecypc] : yueOHHK U TTpakTHKyM i By30B / A. 1. 'ne3auioBa. -
2-e u31., Iep. U JOI. - JJEeKTpoH.JaH. - Mocksa : FOpaiit, 2021. - 270 c. -
(Briciiee obpazoBanue). - Pexxum fgoctyna: DneKTpOHHO-OMOIMOTEeYHas! CUCTEMA
FOpaiit, 1 aBTOpU3. MOJIb30BATENEH
Buemnsisa cepnka: https://urait.ru/bcode/471474
2.ITpouecchl M anmapaThl TUIIICBOW TEXHOJIOTHH [ DIEKTPOHHBIN pecypc] :

yuebHoe nocobue / [C. A. bpenuxun, A. C. bpeauxun, B. I'. Kykos, 1O.
B.Kocmoaembsinckuid] ; mox pen. C. A. bpeauxuna. - 91ekTpoH.aaH. - CaHkT-
[TerepOypr : Jlans, 2021. - 544 c. - (Yuebnuku 1y1st By30B)( CrneruanbHas
autepatypa). - BHemHss cepuika: https://e.lanbook.com/book/168675

3. IOnaeB, Bacuamii @enopoBuu. ['mapasnuka [DneKTpoHHBIN pecypc] :
yaeOHoe nocodue / B. @. IOnaes. - 2-¢ uzn., nepepad. u J011. - DIEKTPOH.1aH. -
Mocksa : UHOPA-M, 2021. - 423 c. - (Beicmiee oOpa3zoBanue - bakanaspuar). -
Bremnss cepika: http://znanium.com/catalog/document?id=372327


https://e.lanbook.com/book/168675

4, CazanoB, Urops UBanoBuu. ['uapasnvka [ DneKTpOHHBIN pecypc] : ydeOHUK /
N. U. Cazanos, A. I'. Cxuptnanze, B. 1. IBanos. - DnektpoH.nad. - M. : KYPC :
MH®PA-M, 2022. - 320 c. - BHeniHsAg cChIIKA:
http://znanium.com/catalog/document?id=387105

0) 10MOJIHUTEIbLHAS JIUTEepaTypa:

5. IIpoueccnl U annapatbl. Pacuer U MpoeKTUPOBAHKE alapaToB JJIsl TETIOBBIX
Y TEIJIOMAaCcCOOOMEHHBIX MPOLIECCOB [ DNEKTPOHHBIN pecypc] : yueOHOoe mocodue
1t By30B / A. H. Octpukos, B. H. Bacuneunko, JI. H. ®ponosa, A. B. Tepexuna. -
2-¢ u31., cTep. - Dnekrpon.aaH. - Cankt-IlerepOypr : Jlans, 2021. - 440 c. -
Bremnss cepiika: https://e.lanbook.com/book/163402

6.YBapos, M. E. ['ugpoaunamuka. MccienoBanyue Te4EHUS )KUAKOCTEH B
TpyOomnpoBoe [DnekTpoHHbIi pecypc] : npaktukym / M. E. YBapos. -
OnekTpoH.JaH. - Mocksa : PTY MUPOA, 2020. - 66 c. - BHemHss cChlIKA:
https://e.lanbook.com/book/167576

7.11pouecchl M anmapaThl NUIIEBBIX IPOU3BOJICTB U OMOTEXHOJIOTUU
[DnexTpoHHBIHN pecypc] : yueOHoe rmocooue / JI. M. boponynun, M. T. Illyn6aesa,
E. A. Cadonona, E. A. Baraiiniesa. - 3-e u3f., crep. - DnekTpoH.aaH. - CaHKT-
[TerepOypr : Jlanb, 2020. - 292 c. - (YueOnuku ayis By30B)(CnernuanbHast
nauteparypa). - Bremssist cepuka: https://e.lanbook.com/book/132259
8.IIpoueccsl u annaparsl. Pacuer n npoekTUpOBaHUE AIIapaToOB IS TEIJIOBBIX

Y TEIJIOMaCcCOOOMEHHBIX MPOLIECCOB [ DIEKTPOHHBIN pecypc] : yuebHoe mocodue
st By30B / A. H. Octpukos, B. H. Bacunenko, JI. H. ®ponoga, A. B. Tepexuna. -
2-e u3l., cTep. - DnekrpoHn.aaH. - Cankr-IlerepOypr : Jlans, 2021. - 440 c. -
Bremmss cepika: https://e.lanbook.com/book/163402

9.Anekcees, I'. B. BuptyansHbiil 1ab0paTOpHBII MPAKTUKYM TI0 KYpCy
«ITporecchl U anmaparhbl MUIIEBBIX TPOU3BOACTBY [ DIEKTPOHHBIN pecypc] :
yaeOHoe nocooue / I'. B. Anekcees, U. U. bpunenko, H. U. Jlykus. -
Onextpon.naH. - Cankt-IlerepOypr : Jlanp, 2021. - 144 c. -

Buemnss cepiika: https://e.lanbook.com/book/167912

B) llepeuenb nHGPOPMAIMOHHBIX TEXHOJIOT Ui, HCII0JIb3yeMBbIX B 00y4YeHUH,
BKJIIOYAs MepeYyeHb POrPAMMHOI0 odecredyeHuss 1 HHPOPMAMOHHBIX
CIIPABOYHBIX CUCTEM

JIMeH3uOHHOe MPOrpaMMHOe odecreyeHme:

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


https://e.lanbook.com/book/163402
https://e.lanbook.com/book/167576
https://e.lanbook.com/book/132259

B T.4. OT€4eCTBEHHOE

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.
1C:IIpeanpustue 8. Kondurypanus, 1C: byxranrepus 8 (yueOHas Bepcus)
Project Expert 7 (Tutorial) for Windows

CIIC KoncynbrantlIntoc

Kaspersky Endpoint Security qist 6usneca CtangapTHBIH

CB0001HO pacnpocTpaHsieMoe JMIEH3HOHHOEe POrpaMMHOe
odecreyeHue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.4. OT€4eCTBEHHOE
SAunexc.bpaysep

NudopmanuoHHbie CIPABOYHBIE CUCTEMBI

— EnnHoe okHO ocTyna K 00pa3oBaTelIbHbIM pecypcam — PEKUM JO0CTYTa:
http://window.edu.ru/

— UTIC «Koncynprantllmtocy — pexxum goctyna: http://www.consultant.ru/

— UuTepdakc - LleHTp packphITHs KOPIIOPATUBHON HH(pOpMaLuu (cepBep
pacKpeITUs UHPOPMALIUHN) — pekuM goctyna: https://www.e-disclosure.ru/

— Hudopmanmonno-npasoBoii nopran 'TAPAHT.RU — pexum nocryna:
http://www.garant.ru/

— ABTOMAaTHM3MpOBaHHas crpaBovHas cucteMa «CelbXxo3TexHuka» (Web-
Bepcus) - pexxum goctyi: http://gtnexam.ru/

IpogeccuonanbHbie 0a3bl JAHHBIX

— Hayunas snexktponnass 6ubmmorexka eLIBRARY.RU — pexum nocryma:
http://elibrary.ru

— Haykometpuueckas 0a3za naHHbIX SCOPUS: 0a3a JaHHBIX pedepaToB H
UATUPOBAHUS — peXKUM NOCTyma:
https://www.scopus.com/customer/profile/display.uri

— Odumanbhelii caidt degepaabHON CITy>KObI TOCYJaPCTBEHHOW CTATUCTUKH —
pexxum noctyma: https://rosstat.gov.ru/ (OTKpeITEIA JOCTYTI)

— Poccuiickas Akanemuss Hayk, OTKpBITBIM TOCTYyNl K HayYHBIM JKypHajaM —
pexxum goctyna: http://www.ras.ru (OTKpsITBINA JOCTYI)

— OdunuanpHeiii caltT MHUHHCTEpPCTBA CEILCKOTO X03siiicTBa Poccuiickoit
deneparun — peskum goctymna: http://mex.ru/ (OTKpbITBIH 10CTYIT)

JIeKTPOHHBIE OUOJIMOTEYHbIE CUCTEMbI:
— OnexTpoHHbIN Onbmmoteunsiii karamor Web UPBUC — pexum mocryma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=S


http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

TATIC

— DBC JIAHb — pexxum poctyna: https://e.lanbook.com/

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

— DBC FOPAUT — pexum poctyma: https://urait.ru/

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

— DneKkTpoHHas  OMOMMOTEKa  M3AATEIBCKOTO  IEHTpa  «AKaJIeMHs»:
https://www.academia-moscow.ru/elibrary/ (komtexkuus CITO)

— ObC @®I'bBOY BO Bomoroackas I'MXA — pexuMm gocrymna:
https://molochnoe.ru/ebs/

9. MarepuaibHO-TEXHHYECKOe o0ecreyeHre JMCIMIINHbI
YueOnas aynuropusi 1115 115 npoBeaeHus 3aHATHN JEKIUOHHOTO U

CEMHUHAPCKOT0 TUMA (TIPaKTUUECKHUE 3aHSATHS ); TPYNIOBBIX U WHINBUIYaTbHBIX
KOHCYJIbTAllMI; TEKYIIETO KOHTPOJIA U IPOMEXKYTOUHOU arrecTan. OCHOBHOE
o0opyioBaHMeE: FKpaH I IpoekTopa | mr., mpoekTop - 1 mT., KOMIbIOTEP B
KOMIUIEKTE - 1 mT.
Jlabopatopusi Ne1107/, ocHaiienHnas npubopaMu U 000pyI0BaHUEM:

" CcenapaTop-CIMBKOOTIEIUTEND;

" YCTAHOBKA JUIsl U3yYEHHUS MPOIecca OTCTANBAHMS;

" TerI000OMEHHUK Tuma "Tpyda B Tpyde";

" KOHBEKTMBHAs CYIINJIKA;

" [TapOCTPYWHBIN HACOC;

" [IEHTPOOEKHBII HACOC;

* ncuxpomerp MB - 4M;

® cyeTtunk Bojasl OAXM 209 001 IIC;

" TerI000OMEHHbIE TUTACTUHBI ISl IJITACTUHYATOTO armapara;

" KaJIOPU3aTOP BaKyyM-BBIIIAPHOIO aNnapara;

" CEKyHIOMEp, IITaHT€HIIUPKYJIb, MEPHBIE EMKOCTH.
Yueonas aynuropuss Nel109. KomnbroTepHsblil Kiace, KJace ist
CaMOCTOATEIBHON pabOThI CTyIeHTOB. OCHOBHOE 000PYAOBaHUE: SKpaH AJIs
npoekTopa 1 mT., mpoeKTop - 1 mT., KOMIBIOTEP B KOMILIEKTe - 1 mT., 10
KOMITBIOTEPOB C JIOCTYIIOM B 3JIEKTPOHHO-00pa30BaTEIbHYIO Cpey AKaJaeMUH,
ObC u cetn MHTEepHET. B ayiuTOpUM yCTAHOBIIEH KYypC BUPTYaJbHBIX
71a00paTOPHBIX paboT:
«OmnpeneneHue peKMMOB TEUEHUS )KUIKOCTHY,
«ITocTpoeHre HaMOPHOU U MbE30METPUUYECKOM JIMHUI I TPYOOPOBOAOB
COMPOTHUBJICHUS;
«M3ydenue nporecca nepeMeniBaHus»;
«/3ydeHne nporeccoB HArpeBaHus U PEKYIEPALIMH TEIUIOTHI»;
«HccnenoBanne paboThl IBYXKOPITYCHOM BBIMTAPHOW YCTaHOBKWY;
«HccnenoBanne npouecca pacubUIMTEIBHON CYLIKI.
JloroBop, ©OeccpouHo, aBTOpW3OBaHHBINA Aoctym: http://www.labrab.ru/vgmh.


https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

10.KapTa koMneTeHUMA TUCUUIIIIMHBI

IIpouecchbl U annmapaThl NUILEBBIX MPOU3BOACTB ¢ OCHOBAMHU I'MIPABJIUKHU (HanpaBjenue noaroropku 15.03.02
«TexHosornueckne MalIMHbI H o0opyaoBanue» Ilpoduanr MaivHbl 1 anmapaTthl MAMICBHIX IPOU3BOCTB )

Llenp AUCHUILIMHBL

- C(bOpMI/IpOBaTB Y CTYACHTOB 3HAaHUA O TCXHOJIOTHYCCKHUX ITPOICCCaX IMUMIICBBIX ITPOU3BOACTB U
arIaparax aji uX OCYHICCTBJIICHHA C YUCTOM TCXHHUYCCKHUX H 3KOJIOTHYCCKUX ACIICKTOB, a4 TaKiKC
MMPAKTHYCCKUC HABBIKU I10 IIOATOTOBKC K PCHICHUIO KAK KOHKPCTHLIX ITPOU3BOACTBCHHLIX 3a/1d4, TaK
N TICPCIICKTUBHBIX BOIIPOCOB, CBA3AHHBLIX C pauHOHannsauHeﬁ MpouecCCOB M COBCPIICHCTBOBAHHUCM
armapaToB NUIICBBIX ITPOMU3BOJACTB.

3agauyn QUCIUILIAHEI

- (opmupoBaHue 3HaHUN OO0 OCHOBHBIX MEXAHUYECKHMX, THAPOMEXAaHUYECKUX,  TEIUIOBBIX U
MacCOOOMEHHBIX MPoIleccax, MPOTEKAIOIUX B PA3IMUHbBIX MPOU3BOJICTBAX;

- ¢opMUpOBaHHE 3HAHUU IO HCMOJb30BAHUIO COBPEMEHHBIX METOJOB HCCIEIOBAHUS ATUX
IIPOLIECCOB;

- GOpMHPOBAHUE HABBIKOB I10 PEIICHUI0 KOHKPETHBIX MPOU3BOJICTBEHHBIX 33/1a4 U MEPCIEKTUBHBIX
BOIIPOCOB, CBS3aHHBIX C PAllMOHAIN3ALMEN MPOLIECCOB U COBEPUICHCTBOBAHUEM aIMapaToB MUIIEBBIX
MIPOU3BOJICTB.

B nporniecce ocBoeHUs JaHHON AUCIUILIMHBI CTYACHT (DOPMUPYET U IEMOHCTPUPYET CICAYIOIINE

O6mienpodeccruoHalbHble KOMIETEHIIUH

Komnerenunu [IepeyeHb KOMITIOHEHTOB Texnonorun ®opma Crynenu ypoBHEN OCBOEHUS
Nunex| dopmynupoBka (my1aHupyemble pe3ybTaThl (GbopMHpOBaHUS | OLIEHOYHOTO KOMIIETEHLINH
C 0Oy4eHMs) cpencTBa




OI1
K-1

CnocobeH
MIPUMEHSITh
€CTEeCTBEHHOHAYY
HBIE u
OOIIIEeUH)KCHEPHBI
¢ 3HaHHUS, METOJBI
MaTEeMaTUIECKOr0
aHaiu3a u
MOJICTUPOBAHUS B
npodeCCUOHANIbH
O eI TEIbHOCTH.

NJ-1 opk.1 3HaeT OCHOBHEIC
MOHATHSL U METOJIbI
MaTeMaTHYECKOr0 aHaJun3a,
OCHOBHBIE 3aKOHBI (PU3UKH,
dbu3uyeckue cBOCTBA
HEOPraHUYECKUX U OPTraHUYECKUX
COeIMHECHUH

NJI-2 onk.1 YMeeT ucroab30BaTh
CTaTUCTUYECKUU anmnapar u
TEXHUYECKHUE CPEJCTBA AJIst
00pabOTKN SKCIIEPUMEHTAITBHBIX
JIAHHBIX, 3aKOHBI (PU3UKHU U
(du3nyeckre cBOCTBA
HEOPraHUYECKUX U OPTraHUUYECKUX
COCMHEHUH JJIsl PEryJIUPOBaHUs,
yIpaBJICHUS U
COBEPILIECHCTBOBAHUS
TEXHOJIOTUYECKUX MPOLIECCOB
MPUMEHUTENIBHO K BEIOpaHHOU
CIELNATbHOCTH, TPAMOTHO
MHTEPIPETUPOBATH MOJTYUYCHHBIE
pe3yabTaThl

NJI1-3 onk.1 Bnageer
CITIOCOOHOCTBIO MTPOBOJIUTH aHAJIN3
pe3yJibTaToOB 00pabOTKHU
CTaTUCTUYECKUX JAHHBIX U
dbopMynupoBaTh Ha €ro OCHOBE
MPAKTUYECKU 3HAYMMBbIE BBIBOJIbI

Jlexmun

JlaGopatopHsie
3aHATHUS
CamocTosTenn
Has paboTa

HNuTepakTuBHBI
€ 3aHATUSA

TecTtupoBan
ue

[InceMeHHBI
1 KOHTPOJIb

YcTHBIN
ompoc

Ioporospii
(yaoBJ1eTBOpUTEIbHBIN)
3HaeT OCHOBHBIEC MOHSTHUS U

METOJIbl MATEMATHYECKOTO
aHaJIN3a, OCHOBHBIE 3aKOHBI
buszuku, GuzndecKkue
CBOIMCTBAa HEOPTAHUYECKUX U
OPTraHUYECKUX COEIUHECHUM.
IIpoaBuHYTHIHI
(xopoo)
YMeer UCnonb30BaTh
CTaTHCTUYECKUU anmnapar u
TEXHUYECKHUE CPEACTBA IS
00paboTKHn
AKCIIEPUMEHTAIIbHBIX
JTAHHBIX, 3aKOHBI (PU3UKH U
bu3nUecKre CBONCTBA
HEOPraHWYECKUX U
OPraHUYECKUX COCAUHEHUH
ISl pETyJIMPOBaHUS,
yIpaBIICHUS U
COBEPIIICHCTBOBAHUS
TEXHOJOTUYECKUX MPOIIECCOB
MPUMEHUTEIBHO K
BBIOpAHHOM CHIEIUAIBHOCTH,
rPaMOTHO UHTEPIPETUPOBATH
MOJTy4YE€HHBIE PE3YJIbTATHI
Boicokuii




NJI-4 onx.1 Bnageer HaBbikaMu
MJIAHUPOBAHUS CAMOCTOATEIBHOMN
paboThHl U METOIAMU

Ja00paTOPHBIX

WCCJICIOBaHHH, METOIaMHU
0000IIeHNs  Pe3yJbTaTOB  IpHU
NPOBEJCHUN  TEOPETHUYECKUX U
IKCIIEPUMEHTATBHBIX
HCCJIEIOBAHUN

(oTJIMYHO)
Baaneer cnocoOHOCTBIO
MPOBOJIUTH aHAIU3
pe3yJIbTaTOB 00pabOTKH
CTATUCTUYECKUX JAHHBIX U
dbopMynupoBaTh HA €T0
OCHOBE MIPaKTUUECKHU
3HAYMMBbIE BBIBOJBI, & TAKXKE
HaBbIKaMH TJIAHUPOBAHMUS
CaMOCTOSITENIbHON pabOThI U
MeToAaMu JabopaTOPHBIX
HCCJICIOBAHNM, METOJaMH
0000111eHHs] pe3yIbTaTOB MpPHU
IPOBEJICHUH TEOPETUIECCKUX U

AKCIIEPUMEHTAIBHBIX
HCCIICIOBAHUM.
OIIK | Cnocobexn N-1 o7 3HaeT COBpEeMEHHbBIE Jlexknun TectupoBan IToporosbiii
-7 MIPUMEHSTh DKOJIOTHYECKHE U O€30I1acHbBIE nue (Y1oBJ1€TBOPUTEIbHBIN)
COBPEMECHHBIC METObI PAIMOHAIIBHOTO JlaGopartopHsie 3HaeT COBPEMEHHBIE
DKOJIOTUYHBIC U | UCIIOJb30BAaHUS ChIPHEBBIX U 3aHITHS [TnceMEHHBI | DKOJIOTHYECKHE U O€30IacHbIe
Oe30IacHbIe SHEPTreTUYECKUX PECYPCOB. CamocTtodTens | i1 KOHTPOJIb | METOAbI PAllMOHAIBHOTO
METO/IbI N-2 onk.7 YMeeT mpuMeHsTh Has paboTa HCTIOJIb30BAHUSI CHIPBEBBIX U
pPalMOHATIBHOTO METO/Ibl PAlIMOHATIBLHOTO VY cTHBIN SHEPreTUYECKUX PECYPCOB.
HCITOJIb30BaHUS WCII0JIb30BaHUS ChIPbEBBIX U HNHTEepakTUBHBI | ONIPOC IIpoaBUHYTBII
CBIPBEBBIX U | DHEPreTUYECKUX PECYPCOB B € 3aHATHA (xopoo)
AHEPreTUYECKUX MAIIMHOCTPOEHUH YMeer NpuMEHITh METOIbI
pecypcoB B | U1-3onk7. Bmameer HaBbikamu PALMOHAIIBHOTO
MAIIMHOCTPOEHUH | PAIMOHAIILHOTO HUCIOJIL30BAHUSI HICTIOJIb30BaHUS CHIPhEBBIX U




CBIPHEBBIX M DHEPreTUYECKUX
pecypcoB TMpU TMPOEKTUPOBAHUU
TEXHOJIOTUYECKOro 000py0BaHUS
MUIIEBON MPOMBIIIIIEHHOCTH

YHEPreTUYECKUX PECYPCOB B
MalIMHOCTPOEHUU

Bobicoxkui
(oTJIMYHO)

Brnaneer HaBBIKAMU
palOHAJILHOTO
HCIIOJIb30BaHUS CBHIPbEBBIX U
AHEPreTUUCCKHUX pecypcoB
pu MIPOCKTUPOBAHUH
TEXHOJIOTUYECKOTO
o0opy1oBaHUs 110711(5:70) %
MTPOMBITIUICHHOCTH.
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