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TEXHOJOTHYECKOro (hakynbTeTa oT «16» derpans 2023 roma, mpoTokoi Ne 6.

[Ipencenarens MeToaUUYECKOW KOMUCCHH, K.T.H., 1o1leHT bypmaruna T.1O.



1 deab u 321244 y4eOHOH TUCHUNINHBI

Leas - chopMUpoBaTh y CTYJICHTOB 3HAHUS TEIUIOBBIX M MAaCCOOOMEHHBIX IPOIECCOB MUIIEBBIX
MIPOM3BOJICTB U amlapaToB JJIs MX OCYIIECTBICHUS C yUYETOM TEXHUYECKUX M HKOJIOTMUYECKUX
aCIEKTOB, a TaKXe IMPAKTUYECKYI IOJArOTOBKY K PEUIEHMIO KOHKPETHBIX IPOU3BOJCTBEHHBIX
3azad.

3agauu Kypca:

-(popMupoBaHue 3HAHUN 00 OCHOBHBIX TEIJIOBBIX U MACCOOOMEHHBIX MPOIECCax, MPOTEKAIOLIUX
B Pa3JIMUHBIX IPOU3BOJCTBAX;

- (bOpMHpOBaHI/IC HAaBBIKOB I10 MCIIOJIB30BAHHUIO COBPEMECHHBIX MECTOAO0B MUCCIEA0OBaHN TCIIJIOBBIX U

MacCOOOMEHHBIX ITPOLIECCOB;

- Pa3BUTUC HABLIKOB BBI60pa OIITUMAJIbHBIX KOHCTp}IKL[I/Iﬁ araaparoB B KOHKPCTHBIX

IMPOU3BOJACTBAX;

- O3HAaKOMJICHHC C HayY4YHbIMH JOCTHXKCHHAMHU W COBPEMCHHBIMU TCHACHIUAMH Pa3BUTHA U

HCIIOJBb30BaHUs HOBBIX (1)I/I3I/I‘-I€CKI/IX METOA0B 06pa6OTKI/I MUIICBBIX POAYKTOB.
2 Mecto y4eOHOH aucuumiimHbl B cTpykrype OOII

JucturumHa «TemoBele U MacCOOOMEHHBIE IMPOIECCh» OTHOCUTCS K 00s3aTeNbHOU
YacTW AMCUMIUTHH (elepalbHOr0 rocydapCTBEHHOTO 00pa30BaTENbHOIO CTAaHIApTa BBICIIETO
oOpa3oBanusi 10 HampaBieHuio moaArotoBku 15.04.02 TexHosormyeckue MaIlWHBI U
ob0opyaoBanue, npoduib MalHbl U anmapaThl MUIIEBBIX TPOU3BOACTB. MHIEKC AUCIUILITUHBI
o yueOHomy 1urany: 51.0.04 .

OcBoenne mucHUIUIMHbL «TernnoBele 1 MacCOOOMEHHBIE MPOLECCH» Oazupyercs Ha
3HaHUSX W YMEHHSX, I[IOJNyUYeHHBIX CTYACHTAMH TIPH W3yYEHUH TaKUX JAUCHIUTUINH
OakanaBpuata: «Matematuka» -b1.5.06, «®uzuka» - b1.5.08, «Mexanuka» -b1.5.20

HucuunmuHa «TemaoBble M MacCOOOMEHHBbIE MpOIeCChD SBJseTcsl 0a30BOM  Juid
HOCJEIYIOIEro M3y4eHUus: AUCHUIUINH: «VIHHOBAallMOHHBIE HANpaBJIEHUs Pa3BUTHS TEXHUKU
MUIIEBBIX MPOn3BoACTB» - b1.B.02, a Taxxe siBisiercst 6a30i 11t 3 PEeKTUBHOTO MTPOXOKICHUS
NpaKTHK: TexHomornueckon npaktuku —b2.0.03(11), npexaumiomuoii npaktuku —b2.0.04(I1x),
HAYYHO-HMCCIIeI0BaTeIbcKO padboTsl - 52.0.02(VY).

Obnactn  mpodeccHOHAILHOW  JeATeNbHOCTH U cdepbl  IpodeccHoHaTbHON
NEeSITETbHOCTH, B KOTOPBIX BBHITYCKHUKH, OCBOWBIIHME TIPOTPAMMYy MAarucTparypbl, MOTYT
OCYILECTBIIATh MPO(PECCHOHANBHYIO 1€ TEIHOCTb!

01 OGOpazoBanue u Hayka (B cdepax: peanmsanud 0Opa30BaTEIBbHBIX MPOrPAMM
cpeaHero npodeccHoHaNbHOTO 00pa3oBaHUs, BbICHIET0 OOpPa30BaHUs, JAONOJHUTEIbHBIX
npoECCHOHATBHBIX MPOTPaMM; HAYYHO-HCCIEIOBATEIBCKIX M IMPOEKTHO-KOHCTPYKTOPCKUX
pa3paboToK);

40 CxBo3HbIE BUbI TPO(ecCHOHANBHOM AESITETbHOCTH B MPOMBIIUIEHHOCTH (B cepax:
TEXHOJIOTHYECKOTO OOECIeYeHHs 3aroTOBUTENBHOIO MPOM3BOACTBA HA MAIIMHOCTPOUTEIHHBIX
OPEINPUATHSIX; TEXHOJIOTHYECKOH ITOATOTOBKM IPOW3BOACTBA JIETaleld MAIUHOCTPOCHHUS,
IPOEKTHUPOBAHUS MAIIMHOCTPOUTENBHBIX MPOU3BOJCTB, MX OCHOBHOIO M BCIOMOTaTeIbHOTO
000pyTOBaHUsI, UHCTPYMEHTAJIHHONH TEXHUKH, TEXHOJIOTMYECKOW OCHACTKH; MPOCKTHPOBAHUS
TPAHCHOPTHBIX CHCTEM MAaIIMHOCTPOUTENBHBIX IPOU3BOJACTB; pPa3pabOTKM HOPMATHBHO-
TEXHUYECKOH W TUTAHOBOW JOKYMEHTAIlMH, CHCTEMBl CTaHAApPTH3AalUd W CEPTHPHUKAINM;
pa3paboOTKU CpEeACTB M METOJOB HCHBITAHUH M KOHTPOJS KadyecTBa MAaIIMHOCTPOUTEIIbHOU
MPOIYKIIMH);

22 TlumeBas TPOMBINUICHHOCTh, BKJIIOYas MPOM3BOACTBO HAMHUTKOB U Tabaka (B
chepax:  TEXHOJOTMYECKOro  oOecredeHHs  3aroTOBUTENBHOTO  TMPOM3BOJACTBA  Ha
nepepabaThIBAIONINX MPEANPUATUAX; NPOSKTUPOBAHUS TMHINEBHIX H TepepadaThIBAIOIINX
MPOU3BOJICTB, KX OCHOBHOTO M BCIIOMOTaTEIbHOIO 000PYAOBAHUS, HHCTPYMEHTAIbHON TEXHUKH,
TEXHOJIOTUYECKOM  OCHACTKHM;, TPOCKTUPOBAHUS TPAHCIOPTHBIX CUCTEM IHIIEBBIX H
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nepepadaThIBAIOMIUX MPOU3BOJICTB;, pPa3pabOTKM HOPMATUBHO-TEXHHUYECKOM W  TUTAHOBOMU
I[OKYMCHTaI_[I/II/I, CHUCTEMBI CTaHIIapTI/IBaI_[I/II/I nu CepTI/I(i)I/IKaL[I/II/I; pa3pa60TKH CpeI[CTB U MCTOI0OB
WCIIBITAHUN W KOHTPOJS KayecTBa NpOayKiuH). B pamkax ocBoeHHsi 00pa3oBaTelbHON
OpOTpaMMbl  BBIIYCKHUKM MOTYT TOTOBHUTBCS K pEUICHHIO 3a1ad  MpoecCHOHATBHON
JICATEIIbHOCTH  CICAYIOIUX THUIIOB: MPOU3BOACTBEHHO-TEXHOJOTMYECKUI; Hay4yHO-
HCCIICIOBATEIIHLCKHU.

Obvexmbl npogheccUoHaNbHOU 0essmelbHOCMU 8bINYCKHUKOG: MAIIIMHBI U 000PYyI0BaHNE
pa3.HI/I‘-IHBIX KOMIIJICKCOB nu MaH_II/IHOCTpOI/ITeJIBHBIX HpOI/ISBOI[CTB, TCXHOJIOTHUYCCKOC
0o0opylloBaHHE, BaKyyMHbIE M KOMIIPECCOPHBIE MAIIUHBI, THUIAPABIMYECCKUE MAIIWHBI,
I I/Il[pOHpI/IBOI[H nu FHI[pOHHGBMoaBTOMaTI/IKa; TCXHOJIOI'NYCCKasA OCHAaCTKa H“ CpGI[CTBa
MEXaHM3allMid W  aBTOMATH3allUd  TEXHOJIOTMYECKMX  MPOILIECCOB  MAIIMHOCTPOCHUS,
HpOI/ISBO[[CTBeHHBIe TCXHOJIOTHYCCKUEC HpOL[GCCBI, nx pa3- pa60TKa U OCBOCHHEC HOBBIX
TEXHOJIOTHH; CpeAcTBa HMH(POPMAIMOHHOTO, METPOJIOTHYECKOT0, JIHArHOCTUYECKOTO |
ynpaBnqueCKoro O6CCHC‘ICHI/I$I TCXHOJIOTHYCCKHUX CHCTEM JIA HJOCTHXCHHA Ka4dyeCTBa
BBIITYCKAaE€MbIX M3/EIHIl; HOPMATUBHO-TEXHUYECKAs TOKYMEHTALMsI, CUCTEMbl CTaHIapTU3ALIMU
nu CepTI/I(l)I/IKaHI/II/I, METOABI U CpeIlCTBa I/ICHI)ITaHI/If/'I u KOHTpOJI?I KadycCTBa I/ISI[GJII/Iﬁ
MAIlIMHOCTPOCHHUS.

3 TpedoBaHusi U Pe3yJabTATHI OCBOCHHUS THCHHUIIMHBI
[Tporecc n3yueHus TUCHUIUIMHBI HAIPaBJICH Ha GOPMUPOBAHUS CIACTYIOIINX KOMIICTECHITHIA:

Koa n HauMeHoBaHNe KOMIIETEHIIMH Koa n HauMeHoOBaHue HHAUKATOPA
JTOCTHKeHHS KOMIIeTEeHIMH

OIIK-9. Crocoben paspabarsiBath HOBOE | M/I-lonke 3HAET comepkaHHe TEXHOIOTHYECKUX

TEXHOJIOTHYECKOe 000py10BaHHE IPOLECCOB.
NA-2onke  YMeeT  HWCIOJB30BATH  3HAHUS
TEXHOJOTHYECKHX MPOLIECCOB MPH PEIICHUU
npodeccuoHaNbHBIX 3a1au.
N -3ork-9 Bnageer CITOCOOHOCTBIO
pa3pabaTbiBaTb ~ HOBO€  TEXHOJIOTMYECKOE
000py10BaHNE

[TK-4.Cnocoben paspabarbiBath | UI-1nks 3HaeT COAEpIKaHUE COBPEMEHHBIX

METOAMYECKHEe M HOPMATUBHBIE MaTepUalbl, a
TaK)K€ TMPEAJIOKEHUS UM MEpOIpPHUATHS 0
OCYILIECTBIICHUIO Pa3pabOTaHHBIX MPOEKTOB M
porpamMm

METOAMYECKUX W HOPMATHUBHBIE MaTEpHUaoB B
DOacTu pa3pabOTKH M HMCIOJIB30BAHUS MAaITuH
1 000pyIOBaHNS;

N-2nk-4+ YMmeer pazpabaThiBaTh METOAMYECKHE
U HOPMATHMBHBIE MaTepuajabl COCTaBIATH
ONMCaAHUs NIPUHLUIIOB JIEHCTBUS U yCTPOIMCTBA
MPOEKTHUPYEMBIX H3AETHIA U 0ObEKTOB

W/I-3nk-sBmageer CITOCOOHOCTBIO no
OCYIIECTBIICHUIO pa3pa0OTaHHBIX MPOEKTOB U
MpOrpaMm

4 CTpyKTypa M coJepkaHue Y4eOHOH U CIUIIMHBI

OO0m1as TpyA0€MKOCTh JUCITUIUTHHBI COCTABIISICT / 3a4ETHBIX €AMHUI] — 2524ac.




4.1 CTpykTypa y4eOHO! TUCHHUILTHHBI

. Bcero yacos 2 3
Buja y4yeOHO# padoThI
cemMecTp cemMecTp
AyIMTOpHBbIE 3aHATHA (BCEro) 86 42 44
B mom uucne:

Jlexmuu (JI) 20 10 10
[TpakTueckue 3anstus (I13) 33 16 17
Jlaboparopubie pabotsl (JIP) 33 16 17
CamocrosiTeibHasi padoTa 157 66 o

B mom uucne:
[ToaroroBka k 1a60paTOpHBIM
paboTaMm U MPaKTUYECKUM
3aHSITHSIM
KypcoBoii mpoekt
IToaroToBKa K UTOrOBOMY
KOHTPOJIIO
Kontpoasb 9 - 9
Bun uroroBoii arrectanuu 3auer, 3auer 9K3aMeH
9K3aMEH
OO6mas Tpya0€MKOCTb, Yachl 252 108 144
3auéTHEIE €TUHUIIBI 7 3 4

4.2 Conep:xkanue pa3iesioB y4eOHOH THCHMILITUHBI

Pa3nea 1. TemoBblie npoueccbl. O01as XapakTepUCTUKA TEMJIOBBIX MPOIIECCOB, UX POJIb B
MUIIEBOM MPOMBIIUIEHHOCTH. banaHcel sHeprum i TemIooOMeHHbIX MporeccoB. CrocoOsl
neperayv Tella U UX XapaKTepUCTHKA. MexaHu3M IepeHoca TeIla TEeIIONPOBOJHOCTHIO,
KOHBEKIIMEH, N3ITyUEHUEM.

TemoBoe monobue. Kputepun temnoBoro noao6us. VX mnpuMeHeHue B NpaKTUYECKUX
pacuerax. OcCHOBHOE YypaBHEHHE Teruionepenaud. I[IpuMeHeHHE OCHOBHOIO YpPaBHEHHS
TeIUIonepeiayn Al pacuera TemiooOMeHHOW ammaparypbl. KOHCTpyKIMS OCHOBHBIX BHUIOB
TEINIOOOMEHHOM ammaparypsl, IPUMEHIEMON B MUIIEBON MPOMBIIUIEHHOCTH. XapaKTepUCTUKA
OCHOBHBIX TEIUIOHOCHUTENEH, UX cpaBHUTeNbHas oleHka. Kongencauus. dusnueckue OCHOBBI
nporecca. Kiaccuduxanus KoHAEHCAaTOPOB, UX YCTPOUCTBO, pacyerT.

Brimapusanne. HazHaueHHne M pUMEHEHNE B NUIIEBOM MPOMBIIIIEHHOCTH. TeopeTndyeckne
OCHOBBI BbIIIapUBaHMs. THUIBl BBIIAPEHHBIX ammnapaToB. BaxkyyM-BbllapHbIE amnmaparbl ¢
€CTECTBEHHOM W TPUHYAMWTENIBHOW LHpKyJsuued. BelmapuBaHne B TOHKOM IIJIEHKE.
MarepuanbHblii U TeTI0BOH 6anaHc. TemneparypHble OTEPH, UX BUABI U orpeesneHue. Pacyer
noBepxHocTH HarpeBa. CyIIHOCTh MHOTOKPAaTHOTO BblapuBaHus. OnpeeneHrue onTuMaibHOro
quclia KOpImycoB. BeimapHoii annapat ¢ TerioBsIM HacocoM. [1yTu nHTeHCHU(UKalUK BHITAPHBIX
anmnaparos.

Paznen 2. MaccooOMeHHbIE POLIECCHI.

OO6u1me cBefieHns: 0 MaCCOOOMEHHBIX Ipolieccax. MexaHu3Mbl IepeHoca Macchl. MolieKysipHas
u KoHBeKTHBHasi nuddysus. Teopus mnorpanmusbix cioeB. [duddepeHuuanbHble ypaBHEHUS
MOJIEKYJISIPHOM U KOHBEKTUBHOM Muddy3un. [Togodue TenaoBbIX U MacCOOOMEHHBIX MPOIECCOB.
AHaJioru npoueccoB nepeHoca Termia u Mmaccbl. Macconepenada. [[Brkyias cuia mpoiiecca.

Cymika. ®u3nueckre 0CHOBBI Ipoliecca. XapaKTepUCTHKA BIAKHBIX MaTepuanos. @opma cBsizu
BJIaru ¢ marepuaioMm. Ilapamerpsl BiIaKHOrO BO3[yXa M ONpEAETICHHE UX C MOMOIIBIO 1 -X
auarpammbl. M300pakeHre MpOIECCOB HAarpeBa, OXJIAXKICHHs, CMEIIEHUS M CYIIKM Ha 1 - X
nuarpaMMe. MaTrepuanbHBIA U TEIUIOBOM OamaHchl Cymku. OCHOBHBIE PACUEThl CYIIMIBHBIX
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ycTaHOBOK. [[BmwkeHue Bnaru B Marepuane. CopOumsi m nmecopOuus Biaru. PaBHOBecue mnpu
CyllKe, IBWXKyIIas cuia mnpouecca. KunHeruka cymku. KpuBble CyHIIKM W CKOPOCTU CYIIKH.
Oco0eHHOCTH CYHIKH pa3nu4HbIX MaTepuaioB. CriocoObl cymkd. OCHOBHBIE THIIBI CYLIMJIBHBIX
YCTaHOBOK. TeXHUKO-3KOHOMHYECKAsI OI[CHKA CYIIMIIOK U 001aCTH WX IPUMCHCHHS.

Kpucrannuzanuss u pactBopenue. HasHaueHue M CyIIHOCTH MpoleccoB. MarepuanbHbI U
TEIUIOBOH OanaHChl. AMaparsl sl KPUCTAJUTH3AIUNN | PACTBOPEHHUS, UX KOHCTPYKIIHS M pacuerT.
Pexktudukamusa. CymHocTh mpouecca. OCHOBHbIE 3aKOHBL. ANMNapaThl sl OCYIIECTBICHUS
MPOIIECCOB U UX pacuer. DKcTpakiug. CylIHOCTh Ipolecca. DKCTPAKIUS U3 KUJIKUX U TBEPIBIX
ten. Maccomnepenaya npu 3KCTpakiui. KOHCTpyKIHS U pacyeT SKCTPaKTOPOB.

4.3 Pazjesnbl y4eOHOM JUCHUIJIMHBI U BUJI 3aHATHI

Ne HaumenoBanue pa3znenon J J3 113 CPC  Koutpo Bcero
y4eOHOMN TUCIUTUINHBI b
n/m
1 TemnoBbIe MPOIECCH 12 18 18 97 5 150
5 MaccooOMEHHBIE IPOIECCHI 8 15 15 60 4 102
Bcero 20 33 33 157 9 252

4.4 JIaGopaTopHbIil IPAKTHKYM

Ne n/mn Tema nabopaTopHOro mpakTUKyma Tpynoemk
OCTb, Yac.
1 HccnenoBanue 3akOHOMEPHOCTEN MepeHoca Teria B IIIaCTHHYATOM 8
TEII000MEHHUKE.
2 M3ydeHue nporeccoB HarpeBaHUs U peKyInepaluy TerIOThI 8

(BupTyanpHas pabota)

HccnenoBanue paboThl JBYXKOPIYCHOM BBITAPHON YCTaHOBKHU
(BupTYyanbHas paboTa)

4 HccnenoBanue npoiiecca pacibUINTENbHON CYIIKU (BUPTyaibHast 9
pabota)

Bcero 33

5. MaTrpuua KoMIeTeHun

Ne n/mt HaumenoBanue pa3aenos OIIK-9 IIK 4 Obmee yucno
y4eOHOMN TUCIUTUINHBI KOMITCTEHITH
i
1 TenoBsle poLECCH + + 2
2 MaccooOMeHHBIE TTPOIIECCHI + + 2




6 O0pa3oBaTe/ibHbIE TEXHOJIOTHH
O6bem uacoB Bcero 252dacoB, B T.4. Jyekmuu 20 yacoB, JiaboparopHble paboThi33 daca,
MPAaKTHYECKUE 3aHATHS — 33 4acOB.
OO0pa3oBarebHbIC TEXHOJIOTUH, HCIOJIb3yeMbIC NMPH M3YYCHUU JUCHUILTHHBI: TPAJIUIIMOHHBIC
TEXHOJIOTUH (JICKIMH, JTa0OpaTOpHbIE M TPAKTHYECKUE 3aHATHS, HAMMCAHUE KOHTPOJBHBIX
pabot); MHTEepaKTUBHBIC (IIpeacTaBiIeHbl B TaOimie). O0beM 3aHATHI B MHTEPAKTUBHON (hopme
coctaBisieT 30% OT ayTUTOPHBIX 3aHATHIMA.
Tabnuua - AKTHBHBIE W HMHTEPAKTHBHBIC O00pa30BaTENIbHBIC TEXHOJIOTWH, HCIOJIb3yEeMbIC B
ayJTMTOPHBIX 3aHATUSIX

Cemectp

Bun
3aHATHUA
(J1, JIP,II3)

Hcnonp3yeMbie UHTEpaKTHBHbBIE
00pazoBaTesibHbIC TEXHOJIOTUH

KomnnuectBo
HaCOB

J

[IpoGnemHas jgexuus Ha TeMy:
«TeopeTnyeckne OCHOBBI TpoLiecca
KpuCTalJIM3allkK1 JIAKTO3bI U aIlllapaThbl JJIA €€
OCYIIECTBIICHHS

Jlexums Buszyanusanus Ha TeMy: «KoHCTpyKuuu
rerI00OMEHHBIX aIllapaToB U UX CPaBHUTEIbHAS
OLICHKa

.HeKLII/IH BU3yaJin3alysd HA TEMY: ((KOHCTPYKLII/II/I
CYHIMJIBHBIX aIlllapaTOB U UX CPAaBHUTCIIbHAA
OLICHKA»

I13

I'pynnosas pabota Ha Temy «CpaBHUTENbHAs
OLIEHKAa Pa3JIMYHBIX CIIOCOOOB
KOHIEHTPUPOBAHUS»

I13

I'pynnoBas pabota Ha TeMy «AHaIN3
(bakTOpOB, BIMUSIOMINX HA TEMIEPATYPY KUIIEHUS
B BaKyyM-BbIIIaPHOM anmapare»

I13

AHanu3 KOHKPETHBIX CUTyaruii (case-study)
TUTIA CUTyalus-npodiema Ha Temy «TpyaHocTH
onpeneneHus KodppuimeHTa TEII00TAauN U3
OCHOBHOTO YpaBHEHUS TEIJIOOTAAUNY

I13

AHanmu3 KOHKPETHBIX CUTyaruii (case-study)
TUIIAa CUTYyalus - olleHKa Ha TeMy «O00oCHOBaHME
ONTUMAJIbHOW CKOPOCTH JIBUKEHUS
TEIUIOHOCHUTENS B 3aKPBITHIX KaHaIaxX
TeMI000MEHHBIX annapaToBy

JIP

HenoBas urpa Ha Temy «Opranu3anus 1
MPOBECHHUE MPOLECCOB CIYLIEHUS U CYIIKU Ha
MOJIOYHOM IPCAIIPUATHN

Uroro:

26

7. YueOHO-MeToAMYecKoe ofecrevyeHne caMoCTOATeIbHOI padoThl cTyaeHTOB. OLleHOYHbIe
CpeCTBa /I TeKylLero KOHTPOJIs yCIeBaeMOCTH, IPOMEKYTOYHOH aTTecTalluM 10 UTOram
OCBOCHHS THCHUIINHBI

7.1 Buabl caMOCTOATEIbHOH Pad0Thl, MOPAI0K UX BHINOJHEHHUSA U KOHTPOJISI

\ Ng\ Pazagen

Buasr CPC ‘ Iopsinok BeimmosHenus CPC ‘

Meton




/| THCHUILIH KOHTPOJIA
HbI
1 | Temnoseie | [logroroBka k| PaboTa ¢ JEKIIMOHHBIM MaTepuayioM, | Y CTHEIHN Ompoc,
MPOLIECCHl | IPAKTUYECKUM ¥ OCHOBHOM M JONOJHUTEIbHOW | MUCbMEHHBIN
1a00paTOPHBIM JUTEPATYpOll, UHTEPHET-PECYpCaMu | KOHTPOJIb,
3aHATUSAM, K TECTUPOBAHUE,
KOHTPOJIBHOU [IPOBEICHUE
pabote u JIEJIOBOM UTPBI,
TECTUPOBAHUIO KypCOBOE
IIPOCKTUPOBAHKE
2 | Maccooom | Iloarororka K | PaboTa ¢ NeKIIMOHHBIM MaTepuaiioM, | Y CTHBIN Ompoc,
€HHbIE MPAaKTUYECKUM U | OCHOBHOM M JONOJHUTEIBHOMN | IUCHMEHHBIN
nporeccsl | 1ab0paTOPHBIM JAUTEPATypOi, UHTEPHET-pECYpCaMu | KOHTPOJIb,
3aHATUSM, K TECTUPOBAHHUE,
KOHTPOJIBHOU [IPOBEJICHUE
pabote u JI€JIOBOW UTPbI
TECTUPOBAHUIO

7.2 Conep:xkanue U 00beM CaAMOCTOSITEILHOH PadoThI CTyIEHTA

Paspnennt
padoueit
NporpamMmm 00BéMm,
bl J1JI51 Ilepeyennb BOpoCoOB /1 CAMOCTOSITEILHOTO H3Y4YeHHSA
CaMoCTOSIT 1acos
€JIbHOTO0
H3y4YeHHUs

OcHoOBHbIE 3aKOHBI TelJIonepeaaYn
| .KakoBbI MEXaHU3MBI IepeHoca Teria?

Kaxoii MexaHu3M IepeHoca TeIla XapakTepeH s TBEPABIX Te?

2 Kakoit 3akoH omnuceiBaer mnpouecc? Kakoil ¢usndeckuil cmbica
iMeeT KoA((UIIUEHT TEIIONPOBOJHOCTH ?

3 U3 xakoro ypaBHEHHS MOXKET OBITh TIOJTYYEH 3aKOH OTHMCHIBAFOIINI
[ETJIONPOBOJHOCTD IUIOCKON CTEHKH IPH YCTAHOBHUBILUMCS TETLNIOBOM
pexume?

4 B uéM 3aKJIt0yaeTcs CyIIHOCTh IIEPEeHOCca TeIla KOHBEKIINEen?

5 KakoBa cTpykTypa TEIJIOBOIO MOTPAaHUYHOrO CIIOS U €r0 CBA3b C
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O OLECChI 6 Kakoe ypaBHeHHe ONUCHIBAaeT mpouecc Temiootaaun? Kakos
pol busnyeckuit cmbicn ko3 dunrenTa TemtooTaaun?

7 V3 xakuxX ypaBHEHHUI U KaKHMM METOJIOM MOXET OBbITh MOJTYYECHBI
KPUTEPUU TEILIIOBOTO MOI00us?

8 Kakue KpuTepuu TEIIOBOTO IMOJO0US HCIOJB3YIOTCS B pacuére
rerIooOMeHHbIX amnmapatoB? Yem ompeaensieTcsi KOHKPETHBIM BUJ
KPUTEPHAIBHBIX YPaBHEHUN?

9 B uém 3akimouaeTcs CYHUIHOCTh IEpeHoca Terja H3TydeHuem?
Kakoe ypaBHEHHE ONMCBHIBAECT JYYUCTHIE OOMEH MEXIY JABYMs
UIOCKMMH MapaJljIeIbHO PACIOI0XKEHHBIMH TEJIaMU ?

10 Kako#i mporiecc Ha3bIBAIOT TEIUIONEpEaavYeii U KaKMM 3aKOHOM OH
pnuceiBaerca?  KakoB — ¢usmueckuit  cmbicn ko3¢ ¢uimenrta
rerionepeaaydn’?




11 Kakas cBsI3p  cymecTByeT Mexay  KodddumueHTamu
[eruionepeayy v TeIo0Taun?

12 TTouemy B pacuérax TEIUIOBBIX IMPOLIECCOB UCIOIB3YETCS CPETHHIMA
reMIepaTypHbII Hallop ¥ KaK U OH BbIUUCIIAETCS?

13 Kakue cxembpl IBMIKEHUS TEIUIOHOCHTENEH cyiiecTByrOT? Kakue
rpeOOBaHUS MIPEIBSIBISIOT K TETUIOHOCUTENSIM U XJIAJOHOCUTEIISIM ?

14 Kakue KOHCTPYKIUH TEIIOOOMEHHBIX allapaToB IPUMEHSIOTCS B
[TUIIEBOM MPOMBIIIJIEHHOCTH?

15 Kakue TeruIo0OOMEHHHMKH IO HPUHIMIY JAEHCTBUS OTHOCATCS K
CMECUTEIbHBIM U Kakue K MOBEepXHOCTHBIM? Kakue JOCTOMHCTBA U
HEJTOCTAaTKH UMEIOT KOXKYXOTPYOHBIE TETNIO0OMEHHUKH?

16 B kakux ciayyasx MPUMEHSIOT TEIMJIOOOMEHHUKH Tuma “Tpyda B
rpy6e”?

17 Kak ycTpoeH crimpaibHBIi TEITOOOMEHHUK?
KakoBsl ~ 0COOEHHOCTM  Temjonepeiayd B IUIACTUHYATOM
rerooOMeHHuKe?

18 YeM paziingaroTcss KOHCTPYKTHBHBIN M IIOBEPOYHBINA Pacu&Thl
[eIJI000OMCHHHUKOB?
19 Kakune cmocoObl mHTEHCH(HKAIMK MpoIiecca TErornepeaadn

BO3MO>KHBI B TEIOOOMEHHBIX arnmnaparax?
Harpes u oxmaxaenue

20 Kakue wmeronsl HarpeBa U OXJaXIEHUS NPUMEHSIOT B
[TUIEBOM MPOMBIIIIIEHHOCTH?

21 M3 xakoro ypaBHEHUs ONPEAEISAIOT PacXo/bl TEIUIOHOCUTENS
TN XJIaJJOHOCUTENS?

Konaencamus

22 KakoBa ¢u3snueckas cymHocTs mporecca?

23 N3 Kkakoro ypaBHEHHUS OIpPEIENAIOT pPacXoa BOJAbI Ha
KOHICHCAITUUIO TTapoB?

24 Kak ycTpoen u paboTaeT moBepXHOCTHBIN KOH/IEHCATOP?

25 [Touemy B NpPOMBIIIJIEHHBIX TEXHOJOTMYECKUX ammapaTax

reruionepenada OT mnapa K CTEHKE OCYLIECTBIIETCS, KaK IPaBUIIO, B
yCIIOBHSX TUIEHOYHOW KOHICHCAIIHH ?

26 Kak pacuutbiBaeTcs KO3(Q(UUMEHT TEIUIOOTAAuYUu IpHU
IIEHOYHOM KOHJEHCAIIMH HACBIIIIEHHOTo napa?

27 Kakue kpuTepuu TEIUIOBOTO TMOA00MS OMUCHIBAIOT 3TOT
mporecc?

28 Kak yctpoen u pabotaeT 6apoMeTpHUuecKuii KOHAEHCATOP?

29 OT Kakux MapaMeTpoB 3aBUCHT BBICOTa OapaMeTpudecKoit
rpyob1?

BeinapuBanue

30 KaxoBbl Ha3HAaUEHUE U CYITHOCTH Tporecca’?

31 Kakue criocoOs! BeimapuBanus cyuiectBytoT? Korna cnenyer
MIPUMEHATH BBIIIAPUBAHUE MOJ1 PA3PEKEHUEM U KaK CO3/1aETCsI BaKyyM?

32 Kakue Tumbl BhIMapHBIX ammaparoB cyuiecTByroT? KakoBo
Ha3HaUYeHHUE KaJopu3aTopa, cernaparopa, Konaencaropa?

33 Uto sBIIIETCA NBUXKYIIEH CHUIION €CTECTBEHHOW LUPKYJIALIUU
1 KaK KOHCTPYKTHBHO 00€CIIeUnBACTCS UPKYIISIIIMOHHBIN KOHTYD?

34 N3 xakux ypaBHEHHMI OINpEACNIeTCs Macca BBITAPHOM Biaru
1 pacxon rperouiero napa? CoctaBuTh ypaBHEHUS.

35 Kak paccuuTeiBatoTCS: TeMIleparypa KWIIEHUs, IOJHAas U

[ToJIe3Hast pa3HOCTU TeMIiepaTyp?
36 Kakue nenpeccr MMEIOT MOXHO TPU BBITIAPUBAHUM U KaK




DHHM paCCUUTHIBAIOTCS?

37 B 4ém npuHIMI MHOTIOKPAaTHOI'O BBIIAPUBAaHUA U C KAaKOH
[IEJIBIO €r0 OCYILIECTBIISIOT?

38 Kak ompenensercs ONTUMaJbHOE  YHUCIO  KOPIIYCOB
MHOTOKOPITYCHOM BBIAPHON yCTaHOBKH?

39 Kakue cmocoObl 5SKOHOMHMM Temjga TpHU BbINAPUBAHUU
CYLIECTBYIOT?

40 KakoBo Ha3HaueHHe M YCTPOICTBO MHXKEKTOpa (TEIJIOBOIO
Hacoca)?

41 N3 xakux ypaBHEHMI OIpeesseTcss Macca OCTpOro Imapa,
TOLIE/IIETO HAa TEPMOKOMITPECCHIO?

42 Kak u3mensiercs naBieHue M ckopocTb B comuie JlaBans,
kamepe CMEIIEeHUs, Kamepe cxaTus?

43 Kak paccunteiBaercs kodp¢unuent wumxekimun u  KIIJ]

MHXKCKTOpPA U KaKOBa MCXKAY HUMU CBSA3L?

Pazxen 2.
MaccooOMeH
HEIE
[TPOLIECCHI

OcHOBHbIE 3aKOHBI Maccomnmepeaaumn

1 KakoBbl MeXaHU3MBI MEPEHOCA MACCHl U B YEM 3aKIIIOYACTCS UX
CYITHOCTH?

2 KakuMm ypaBHEHHEM ONKMCHIBACTCS MEPEHOC MACChl MOJICKYJIIPHOMN
nupdysueit?  KakoB  dusmueckuit  cmbicn  koddduimeHTa
MOJICKYJIIpHOU Tuddy3un?

3 Kakoii 3akoH, SBISSICh aHajloroM 3akoHa HeroToHa-Puxmana,
DITMCHIBAET IEPEHOC BEIECTBA M3 TOTOKA K TOBEPXHOCTH pa3ieia
haz?

4 KakoBa cTpykTypa motoka? B uém aHasorus mepeHoca Teruia U
Macchl?

5 Kakue xkpurepum xapakTepusyloT MOJ00Me MacCOOMEHHBIX
poueccoB?

6 Uem onpexnensieTcss KOHKPETHBINA BUI KPUTEPHATIBHBIX YPAaBHEHHN?

7 W3 kakux ypaBHEHHMI pacCUMTHIBAIOTCS MAacCOBBIE pPacXobl U
CTpouTCs pabouasi TMHUSL MacCOOOMEHHBIX MPOIECCOB?

8 Kak onpenensiercst IBUXKy1Iasi CUjla MaCCOOOMEHHBIX IpO1eccoB?
Cymka

9 B uém cymHocTs nporiecca? KakoBa poiib BO3ayxa B KOHTAKTHON U
KOHBEKTUBHOW CyIIKe?

10 Kakue mapameTpsl XapakTepH3yIOT COCTOSTHHE BJIAXKHOTO BO3/1yXa
1 KaKoBa cBs3b Mexay HUMH? (OTpa3uth Ha [-x n1uarpamme)

11 C nomompl0 Kakux YpaBHEHUH pacCUMTHIBAIOTCS: Macca
yIaJIEHHOM BJIarv, pacxo/ BO3yXa U TeIlja Ha CYIIKYy?

12 UYem [neicTBUTENBHBIA TpOIECC CYIMIKA OTIMYAeTCS  OT
reopernyeckoro? (I[Toka3are Ha [-x quarpamme)

13 Tlouemy B TeopeTHYecOM IMpOLECCEe OHHTAJBIMA BO3IyXa
[IPaKTUYECKU HE U3MEHSETCS?

14 U3 kakoro OanaHca MOXKET OBITh TIOJYYEHO YpaBHEHUE PeaTbHOTO
[Ipoliecca CymKu?

15 Yto Takoe mOTEHLHAJ CYIIKH, YTO OH XapaKTEepPU3yeT?

16 Kakwue (hopMblI CBS3U BIIaru ¢ MaTepHajIoM CyLIECTBYIOT?

17 UTo sSBIISIETCS ABKYIIEH CHIION MpoIecca CYIIKu?
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18 Kakwue daxTopsl SBISIOTCS ONPEACNSIONMMU B 1 U 2 meproaax
CyHIKu?

19 Kak paccuuThIBaeTCsl MPOAODKUTENBHOCTh CYymIKH B 1 u 2
nepuoaax?

20 Ilouemy ckopocTh cymku B 1 mepuome mnoctosHHa? Yem
bOycoBIIeHO €€ majieHne Bo 2 nepuoje?

21 Tloyemy copOIysi BIaru B OAHUX M T€X K€ YCIOBHUSAX MPOTEKACT
[pyZHEe 4eM cyIka?

22 KaxoBbI yci10B1s paBHOBECHS IIPU CyIIKe?
23 Kakue KOHCTPYKUMH KOHBEKTHUBHBIX CYIIMJIBHBIX YCTaHOBOK
[IPUMEHSIOTCS HA NPEAIPUATUAX MOJIOYHON IPOMBILLITIEHHOCTH?

24 Kakue U3BECTHBI KOHCTPYKIHUU KOHTAKTHBIX CYI_I_II/IJ'IOK?

25 Kakue npoJayKThl CymaT B paclbUIMTEIbHBIX cymuiakax? [louemy
B psJie CIIyyaeB IPUMEHSIIOT JIBYX CTYIEHUYATYIO CYyIIKY?

Kpucraanuzanus

26 KakoBo Ha3zHayeHHE MpoOIlecca, €r0 MEXaHHU3Mbl WU JIBHKYIIAS
cra?

27 Kakue (hakTopbl BIUSIOT HAa pABHOBECHE NP KPUCTATUIA3ALUH?

28 C kakoil 1eNbI0 CO3MaéTCs TEPECHICHUE WIIH MEePEOXIIAKICHNE
Tpe KpucTa3amnueii?

29 Kakme mapaMeTpel  BIUSIOT HAa  OCHOBHBIE  CTaJUU
KpUCTAJUTA3AIMH: 3apOABIIIIC00pa30BaHUs U POCT KPUCTAILIIOB?

30 B uéMm CymHOCTh U30TEPMHYECKOH M  H30THIAPUYECKOMH
KpucTauIn3auun?

31 Kakme ypaBHEHHsS TIOJNOKEHBI B  OCHOBY  pacuéra
KpHCTauIU3aTopoB?

32 Kakue OCHOBHBIE KOHCTPYKIIUHM KPUCTAIIIM3aTOPOB MTPUMEHSIOTCS
Ha IpeNpUATHIX MUIEBON oTpaciaun?

PexTudukauus u neperoHka

33 .Ha xakux CBOHCTBaX JKHIOKHUX CMECEH OCHOBAaH METON
[TeperoHKu?

34.Kakue pa3HOBHJHOCTH IPOCTOM IPEPErOHKH IPUMEHSAIOTCS B
[TUILIEBOI MPOMBIIIIIEHHOCTH ?

35.B u4ém 3axirodaeTrcs pa3iau4Me IOPOCTOM  IMEPEeroHKHu |
pekTuuKau?

36.KakuM 3aKOHOM MOAUYMHSIIOTCS HJI€ATbHBIE U pEalbHbIE CMECH
IKUIKOCTEH?

37.KakoBbl yCIIOBHSI pPaBHOBECHS [UISI HWJCATBHBIX W pPeajbHBIX
CMecel KHUIKOCTH?

38.Kax paccuuThIBaIOTCS KOJTUYECTBO AUCTHILIATA, KyOOBOTO OCcTaTKa
1 ermoBoe uncio?

39.Kak cTpositcs paboune TUHUM Tporiecca’?

40.Kak paccuuThIBae€TCS YHUCIO Tapelok U pabodas BbICOTA
DEeKTU(HUKAITMOHHOW KOJIOHHBI?

41. Kakne KOHCTPYKIIMH PeKTHU(GUKAITMOHHBIX KOJIOHH IMPUMCHSIOTCS
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B TIMILEBOM MPOMBIIIJICHHOCTH?
JKCTpaKIMs

42. B 4uéM cyurHoCTh Ipoliecca dKCTPAKIUU B CUCTEME JKUJIKOCTh —
KUIKOCTH? Kakue KOMIOHEHTHI y4acTBYIOT B 3TOM Ipoiecce?

43.KakoBbl ycioBHs paBHOBecHs mpu 3KcTpakiuu? Kakue dakTops
BIIMSIIOT HA ATOT Ipoiiec?

44 Kakue 1uarpaMMbl 0OTOOpakaroT MPoIece IKCTPAKIU?
45.Kako# 3aKOH OMMCHIBAET Maccomepeayy npu 3KCTpaKuu?
46.Kak paccuntsiBaeTcs KO3hOHUIMEHT Maccorepeaavn?

47. B uéM 3akiroyaeTcst pacuér SKCTPAKTOPOB?

48.B uém 3akimroyaercs MPUHIUN JEHCTBUS OCHOBHBIX KOHCTPYKIUI
PKCTPAKTOPOB: TapesibyaTblX, POTOPHO-JUCKOBBIX, BUOPAllMOHHBIX,
HCHTPOOCIKHBIX ?

49.Kakue KOMIIOHEHTH! YYacTBYIOT B IIPOLIECCE IKCTPAKLIUU TBEPIOE
[eJI0 — XKHUJKOCTH (BbIIIETaYBaHKE)?

50 Ot kakux (GaKTOpOB 3aBUCUT CKOPOCTH ATOTO Iporecca?

51.Ha kakux ypaBHEHHUSAX OCHOBaH pacu€T amnmaparoB MJs
BBIIIIETIAYNBAHUA?

52.Kakue OCHOBHBIE KOHCTPYKLUUH 3KCTPAKTOPOB 3TOr0 THUIIA
[IPUMEHSIOTCA B ITUIIEBON IPOMBIILITICHHOCTH?

UTOr'O 157

7.3 Bonpocsl /151 MPOMEKYTOYHOM aTTeCTAIUH
7.3.1 Bonpocsl k 3auery

Tennoonepeoaua
1.OcHOBHBIE TEPMHUHBI: TEIJIOOOMEH, TEIJIOOTAa4a, TEIIoNepeada, TeMIOHOCUTENb, TEMI0BOM

IIOTOK, y,[[eJ'IBHHﬁ TEIJIOBOM MOTOK. HpOBeCTI/I pa3IMuCHUA U OaTh ONIPCACIICHUA.

2.Cnoco0bl U MexaHM3MBbl NepeHoca Tera. Kakue MexXaHU3Mbl XapakTepHbl Uil TBEPIBIX,
KHUJIKUX U Ta3000pa3HbIX cpen?

3.Kaxkoii 3aK0H MOJI0’KEH B OCHOBY COCTaBJICHHS YPAaBHEHHS TETUIOBBIX OagaHCOB?
4.TennonpoBOoJHOCTh KaK MEXaHU3M IIEpeHOca Teria. J[j1s Kakoro arperaTHOro COCTOSIHUSL 3TOT
crnocob sBisieTcs eIMHCTBEHHBIM? 3akoH @Dypwe, ¢uznueckuil cMbica KoddduureHTa
TEIIONPOBOAHOCTH.

SJlygencmyckanue. 3axkoH Kupxroda. JIyducTsii TeTuiooOMeH MEXTy ABYMS IIOCKOCTSIMU
[apaJuIEJIbHO PACIIOJI0KEHHBIMU TEJIAMHU.

6.Termormaua. OcHoBHOe ypaBHeHHe (3akoH HpioTona). KakoB ¢usudeckuit  cMmbIca
Ko dunrenTa Termmoooraaun? Bo3aMOXXHO 71 €ro onpeaenuTh u3 ypaBHeHust Hprorona?
7.Kakue kpuTepuu TEIUIOBOTO U THIPOMEXAaHHUYECKOTrO IMOAO0OMS BXOIAT B KpUTEpHATbHBIC
ypaBHeHHUA? UeM onpenenseTcs KOHKPETHBIN BU KPUTEPUAIBHOTO YPaBHEHMS?

Buvinapueanue
1.Haznauenue nponecca. [IpuniunuaneHas cxema.
2.Cnioco6b! BeimapuBaHus (oA aTMOC(EpPHBIM, U30BITOUHBIM JIaBJICHUEM U PAa3pEKEHUEM) U UX
CpaBHUTEIbHAs OLICHKA.
3.Ilpu Kakux yCIIOBUSX OCYIIECTBISIOT BbIIAPUBAHHUE IOJ PA3PEKEHUEM, M KaK CO3MAETCS
BaKyym?
12




4.BrinapHsble annaparbl LUPKYJISIMOHHOTO U IUIEHOYHOTO TUIA U UX CPAaBHUTEIIbHAS OLIEHKA.
5.Ha3nauenue: kanopusaTopa, cernaparopa 1 KoHaeHcaropa?

6.CocTaBUTh ypaBHEHME TEIUIOBOrO OajlaHCca JUIsl OJHOKOPIIYCHOIO BBIIAPHOIO aIraparta.
Jlokazarp, uTo mpuOIMKEHHO | KT TPEIOIIEro mapa BhIIapuBaeT NPUOIMKEHHO | KT BOJBI.

7 Ilepeuncanth criocoObl SKOHOMHHM TEIJIa B IPOLIECCE BbIAPUBAHUS.

8.ChopmynupoBaTh  NPUHLUIIBI ~ MHOTOKpAaTHOrO  BbimapuBaHusa.  COCTaBUTh  CXeMy
JIByXKOPIIYCHOM BaKyyM-BBIIIAPHOIO Yyammapara ¢ OTOOpOM BTOPHMYHOIO Iapa Ha IapoBOM
HHXKEKTOP (TEPMOKOMIIpECCOp) IOCIIE IIEPBOTO KOPITyca U 0TOOPOM IKCTparapa 1ocie BToporo.

Cywka
1. HasznaueHue M CymHOCThH Tporiecca. Poib BO3yxa B KOHTaKTHOW M KOHBEKTHBHOM CYIIKE.
OtBer MMpEaACTaBUTH B CXEMC.

2. OcHOBHEIE napamMeTpbl BJIAKHOI'O BO3JdYyXa: a0COJIIOTHAsT M OTHOCHUTEJIbHAs BJIaXXHOCTB,
BJIAaroCoACPIKaHue, TCIJIOCOACPIKAHUC (BHTaJ'ILHI/IH), IUIOTHOCTb, IIapHHaJIbHOC OAaBJICHHUC.
3ammcarb YpPaBHCHUS, CBA3BIBAIOIINIC 3T IIapaMETPhI.

3. M3ob6pasute J-X puarpammy. Ilokasare Ha Hel mpolecchl: HarpeBa, OXJIAXICHHS,
TEOPETHUYECKON CYLIKH.

4.CocTaBUTh ypaBHEHUE MaTepUaJIbHOro OajaHca 10 BHICYIIMBAEMOMY MPOAYKTY U OajlaHca 1o
BJIAre.

5.KakoBbl MeXaHM3MBl MAacCONEpPEHOCAa BJard BHYTPU TBEPAOIO BIAXKHOIO MaTepuana K
MIOBEPXHOCTH M OT MOBEPXHOCTHU pazfena ¢a3 B Bo3ayx? Kakumu 3aKoHaAMU OMKCBHIBAETCS STOT
nporecc.

9.IToCTPOUTH KPUBYIO CYIIKH M KPUBYIO CKOPOCTH CYIIKHU. Bbienuts Ha Hux 1°" u 2° nepuonp
W 3alMcaTb YPAaBHEHMsI KHUHETHKM JUIsl 3TUX NEpUoAoB. UTo dABIAETCS IOBUXKYILIEH CHIION
npoiiecca B 1° u 2om nepuogax?

7.3.2 Bonipocsl Kk 3K3aMeHy
1. Cnocobsr mepenoca Ttemna. TemmonpoBogHocTh. 3akoH @Dypee. Koaddurnument
TEIIONPOBOAHOCTH.
2. KonBekmms. MexanuaM mepeHoca Temia KoHBeknuH. (OCHOBHOE ypaBHEHHE
teruiootAaun. KoadduuueHT termnooraayn.
Kpurepun TemmoBoro mogoous. MIx npuMeHeHne B TEIUIOBBIX pacueTax.
Mexanu3M nepeHoca teruia u3inyueHueM. KoappuuueHT TermooTaaun n3myyeHueM.
5. Tennonepenaua npu MOCTOSHHBIX TeMIIepaTypax TerioHocureneil. OCHOBHOE ypaBHEHUE
TEIUIONEepeIauH.
6. Teruomepenaya Tpu TEpPEeMEHHBIX TeMIlepaTypax TemioHocuTeneld. OnpeneneHue
CPEIHEro TeMIIepaTypHOro Hamopa.
OCHOBHBIE KOHCTPYKIIMHU TETUIOOOMEHHBIX ammapatoB. X cpaBHUTENbHAS OLIEHKA.
8. XapakTepHCTHKa OCHOBHBIX TeIUIOHOcHTeNeH. CXeMbl JBMKEHUS TeruioHocuTeneil. Mx
CpaBHUTENbHAS OIICHKA.
9. Kongencanus. Termoornaya mnpu KoHaeHcanuu. KoHaeHcaTOpbl, UX YCTPOWCTBO H
MIPUHIMI JEHCTBUSA.
10. BrmapuBanue. @usnyeckas CyUIHOCTb Ipoliecca. BrlnapHble amnmaparbl, IpUMEHsSEMbIe
B MMUIIIEBOM MTPOMBIIIUIEHHOCTH, UX YCTPOMCTBO U MPUHITUIT JEHCTBUA.
11. MHOrokopIycHble BbIIapHbIE YCTAaHOBKU. [IpMHIIMII MHOTOKPAaTHOTO MCIIOJIB30BaHUS
napa.
12. VYpaBHeHUS MaTEpUATBHOTO U TETJIOBOTO OANaHCOB MPH BHIMAPHBAHUU.
13. Tlonnas u mone3Hast pa3HOCTH TeMrepatyp. Ux pacuer.

Hw
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14. TemmepaTypHble MOTEpH (IEMPECCHH), BO3HHWKAIOIIME B BBHIMAPHBIX ammaparax. Mx

oTpeieieHue.

15. BrlnapuBaHue ¢ NPUMEHEHHEM TEPMOKOMIIPECCUU. TEpMOMHKEKTOp, YCTPOMHCTBO,
npuHn padotsl. KoagduumeHT nHxeKkmu.

16.  IIpormecchl aqnabaTHYECKOro paclIupeHus, CMEIICHHUS M CKATUS B TEPMOKOMITPECCOPE.
N3o06paxenue nporeccoB Ha | — S auarpamme.

17. Mexanusm wmaccorepenoca. MonekymsipHas auddysus. IlepBwiii 3akon  ®duka.
Koaddurment nuddyzun.

18. KonBektuBHas muddys3us. OcHOBHOe ypaBHeHHWE MaccooTaauud. KoaddummeHnt
MaccoOTAauH.

19. OcHoBHOE ypaBHEeHHE Maccorepenayn. KoaguiueHt Mmacconepeaaun.

20.  PacrBopenme u kpuctaumzauus. Ha3znauenue mporeccoB. DPHU3NYECKHE OCHOBBHI.

VpaBHEHHE MaTepUAIBHOTO M TEIUIOBOrO 0OallaHCOB Ipolecca KpUCTAUIM3ALUU.
OcCHOBHbBIE KOHCTPYKIUU KPUCTAJUIU3ATOPOB.

21.  Cymka. Haznauenue nporiecca. YpaBHEHUS MaTEpPUATBLHOTO U TEIIOBOTO OalaHCOB.

22. [TapameTpsl BIa)XHOTO BO3/yXa, UX U300pakeHue Ha |-X nuarpamme.

23. H3006paxeHue npoeccoB TEOPETUUYECKON U peanibHOi cymiku Ha | — X auarpamme.

24.  Kuneruka cymku. [TocTpoeHre KpUBBIX CYyIIKH M CKOPOCTH CYIIKH.

25.  Pacuer pacxoma Bo3ayxa u Teria Ha cymky. OCHOBHBIE KOHCTPYKIIMH CYIIMJIBHBIX
YCTaHOBOK.

26.  Pextuduxamusa. Hasnauenue mpouecca. dusznueckue OCHOBBI mporecca. OCHOBHBIC

3aKOHbI. ANNaparsl AJIs OCYIIECTBIEHUS MPOLEcCca U UX pacuerT.
27. Oxctpakuus. CymHOCTh mporecca. ODKCTPAaKIUS U3 JKUIKUX W TBEPABIX Tell
Macconepenaua npu 3xkcTpakuud. KOHCTPYKIHS U pacyeT 3KCTPAKTOPOB.

7.3.3. TeMbl KypPCOBBIX IPOEKTOB

[TpoekT KOXKYyXOTpyOHOr0 TEIII00OMEHHOTO anmnapar.

[TpoexT TpyOuaTOro TenaI000MEHHOr0 anmapara.

[TpoekT KOHJEHCaTOpa MOBEPXHOCTHOTO THUIIA.

[TpoexT TermnooOMeHHOro anmnapaTa eMKOCTHOTO THIIA.

[TpoekT nmiacTUHYATOro NacTepU3allMOHHO-0XJIaAUTEIBHOTO alapara.
[TpoekT oxnaauTenbHOro annapara IIacTUHYaToOro TUIMa
[TpoekT BakyyM-BBIIIaPHOTO ammapara HUPKYyJISIUOHHOIO THIIA.
ITpoekT BakyyM-BBIIIaPHOIO anmnapara INIEHOYHOT'O THIIA.
[TpoekT pacnbUIMTENBHOTO CYIIUIBHOTO arapara.

[TpoexT GapabaHHOTO CYLIMIIBHOTO amnmapara.

[TpoekT cymmiabpHOro annapara B «KHUIISIIEM» CIIOe.

8. YueOHO-MeTOANUYeCKOE U HH(POPMAIIHOHHOE o0ecTieYeHUe T CHUIIIMHbI
a) OCHOBHasI JIMTEPATypPa

1. TenoBbIe U MaccooOMeHHBbIe Npouecchbl: YueOHoe nmocodue/ 'ne3nuaoBa A.U. - Bonoraa
- Monounoe: U1 BIMXA, 2021.- 106c.

2. Pacyer M NpoeKTHpPOBaHHE AaNNAPATOB /UIS TEIUIOBBIX U TeEMJI0-MacCcO0OMEHHBIX
npoueccoB [DIEKTPOHHBINA pecypc]| : yueOHoe mocooue mis By3oB / A. H. Octpukos, B. H.
Bacunenko, JI. H. ®ponosa, A. B. Tepexuna. - 2-e usza., crep. - DnekTpoH.naH. - CaHKT-
[MerepOypr : Jlanb, 2021. - 440 c. - Buemnss cepuika: https://e.lanbook.com/book/163402
3.I'ne3nquioBa, A. U. ITpoueccsl M anmapaTbl MHUILEBBIX MPOU3BOJCTB [DJIEKTPOHHBIN
pecypc] : yuyeOHUK W TpakTUKyM s By3oB / A. W. I'ne3gmiioBa. - 2-e¢ w3a., mep. U JOM. -
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https://e.lanbook.com/book/163402

OnekTpoH. naH.col. - Mocksa : FOpaiit, 2020. - 270 c. - (Beicmiee oOpa3oBanue). - Pexum
JIocTyna: DNeKTpOHHO-0nbamoTeyHas cucrema FOpaiit, 11 aBTopu3. MOJIb30BaTeseH

Buemnsis cepuika: https://urait.ru/bcode/452664

4. Tlpouecchl U aNMAPATHI MHUIIEBON TEXHOIOTHH [ DJIEKTPOHHBIN pecypc] : yuebHOoe mocodue /
[C. A. bpeauxun, A. C. bpequxun, B. I'. XKykos, 0. B.Kocmonemsbsinckuii] ; mog pea. C. A.
bpenuxuna. - Onekrpon.gan. - Cankr-IlerepOypr : Jlanb, 2021. - 544 c. - (YuyeOHuku s
By30B)( CrienimasibHas iurepaTypa). - Buemnss cepuika: https://e.lanbook.com/book/168675

0) 10MOJIHUTEIbHAS JIUTEpATypa

1.I'ne3qunoBa, A.M. KOHCTpYKTUBHBI W TMPOYHOCTHOM pacueT TEIJIOOOMEHHBIX ammapaToB:
y4eOHO-MeTOo/I. TocoOue Mo KypcOBOMY IMPOEKTUPOBAHMIO M BBIMYCKHOW KBanupukai. padore
U1 CTyIeHTOB BceX (opm oOydeHus mo HampaiaeHusM: 15.03.02 - TexHoJ. MammHBI U
obopynoBanue, 15.04.02 - Texnon. mammuasl U obopynoBanue / A. WU. 'me3nmmnosa, 1O. B.
Bunorpanosa ; M-Bo cenbckoro xo3-Ba Poc. denepanun, Bomoroackas 'MXA, TexHon. ¢ak.,
Kag. Texnomn. o6opyxa. - Bonoraa ; Monounoe : @T'6OY BO Bomnoronckas TMXA, 2019. - 84 c.
- buGmumorp.: ¢. 51

2. Bakun, U. A. [Iponeccrl u anmapathbl MUIIEBBIX MPOU3BOJACTB [DJNEKTPOHHBINA pecypc] :
yuebHoe nmocobue / . A. bakun, B. H. UBanen. - Dnekrpon.nan. - Kemeposo : KemI'Y, 2020. -
235 c. - Baemnss cepuika: https://e.lanbook.com/book/156113

3.Ceprees, A. A. [Iponeccst w anmaparsl nunieBoil  texHonoruu. Kype  nekuuit
[OnexTpoHHBI pecype] : yueOHOe mocobue / A. A. CepreeB. - DiekTpoH.1aH. - MKeBcK :
Mxesckas 'CXA, 2020. - 228 c. - Buemnss ceolnka: https://e.lanbook.com/book/158614

4. AnekceeB, I'. B. Bupryanbubeiii abopaTtopHblii npakTukym 1o Kypey «llpomeccer u
anmaparhl TUIIEBBIX MPOU3BOJCTB» [DNEKTPOHHBIA pecypc] : yuebHoe mocobue / I'. B.
AnekceeB, U. U. bpunenko, H. W. Jlykun. - Dnektpon.gan. - Cankrt-IlerepOypr : Jlans, 2021. -
144 c. - Baemnss cebuika: https://e.lanbook.com/book/167912

5. 3. Mlpouecchl M anmapaThl MUIICBBIX TPOU3BOACTB M OHUOTEXHOJOTHUHU [DJICKTPOHHBIN
pecypc] : yueOHoe mocobue / JI. M. bopoxynun, M. T. Illyn6aeBa, E. A. CadonoBa, E. A.
Baraiiniesa. - 3-¢ usn., crep. - Onekrtpon.nad. - Cankr-IlerepOypr : Jlawp, 2020. - 292 c. -
(Yuebuuku JUTSt By30B)(CnenranpHas TUTEpaTypa). - Bremmnss CChLIIKA:
https://e.lanbook.com/book/132259.

B) Ilepeyenp MHPOPMALMOHHBIX TEXHOJIOIM, HCIOJIb3yeMbIX B 00y4eHHH, BKJIKYas
nepevyeHb MPOrPaMMHOro obecneyeHusi 4 MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

JIu1eH3HOHHOE POorpaMMHoOe obecreyeHue:

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. OTCYECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:IIpenmpusitue 8. Kondurypanus, 1C: bByxrantepus 8 (yue6Has Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC KoncynsrantlIiroc

Kaspersky Endpoint Security ans 6usneca CtaHnapTHbIH

CBo00oaHO pacnpocTpaHsieMoe JTMIeH3NOHHOE IPOrpaMMHOe ofecrnedeHne:
OpenOffice
LibreOffice
7-Zip
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https://e.lanbook.com/book/158614
https://e.lanbook.com/book/167912
https://e.lanbook.com/book/132259

Adobe Acrobat Reader
Google Chrome
B T.4. OT€4E€CTBECHHOEC
SAunekc.bpaysep

HNudopManoHHBbIE CIPABOYHbIE CHCTEMBI

— EnmHOoe OKHO J10cTyma K 00pa3oBaTeabHBIM PECypeaM — PeKUM JOCTYTIa:
http://window.edu.ru/

— UIIC «KoncynbrantlLroc» — pexxum nocryna: http://www.consultant.ru/

— Unrepdakc - LleHTp packpbITHs KOPIOPATUBHOM HHPOPMAIIHHU (CepBEpP PACKPBITHSI
uH(opMaimmn) — pexum gocryma: https://www.e-disclosure.ru/

— Nudopmarmonno-npasosoit noprain TAPAHT.RU — pexxum nocrymna:
http://www.garant.ru/

— ABTOMAaTH3MPOBaHHAs CcIipaBovHas crcreMa «CenbXo3TexHuKa» (Web-Bepcust) - pesKum
noctyi: http://gtnexam.ru/

Ipodeccnonanbubie 0a3bl JAHHBIX

— Hayunas snextponnas oubnuoreka eELIBRARY.RU — pesxxum noctyna: http://elibrary.ru

— Haykomerpuyeckas 6a3a qaHHBIX SCOPUS: 0a3a TaHHBIX pedepaToB M HIUTHPOBAHUS — PEKUAM
JocTyna: https://www.scopus.com/customer/profile/display.uri

— OdurmansHbii cailT OeaepaibHOMN CITyKObI TOCY1apCTBEHHON CTATUCTUKH — PEXXKUM
nocryma: https://rosstat.gov.ru/ (OTKpbITHII 10CTYIT)

— Poccuiickas Axkagemusi Hayk, OTKpBITBIN JOCTYI K HAyYHBIM KypHaJlaM — PEeKUM
noctyna: http://www.ras.ru (OTKpbITBIN TOCTYII)

— OdunmanbHbIi callT MUHHCTEPCTBA CENIBCKOTO0 X03sticTBa Poccuiickoit @enepannm —
pexxum goctyna: http://mex.ru/ (OTKpBITHIN 10CTYI)

DJIeKTPOHHbIe OMO/INOTeYHbIE CHCTEMbI:

o OnekTpoHHbI Oubmnoreunsiii karanor Web WPBUC — pexum jocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o DBC JIAHbB — pexum poctyma: https://e.lanbook.com/
3BC Znanium.com — pexxum goctyna: https://new.znanium.com/

JBC IOPAUT — pexum noctyna: https://urait.ru/

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

OneKTpoHHas oubnuorexa U3JaTeIbCKOTO LEHTpa «AKaneMus»:
https://www.academia-moscow.ru/elibrary/ (komnexuus CI10)

o DBC ®I'bOY BO Bosoroackas 'MXA — pexum goctyma: https://molochnoe.ru/ebs/

o

©)
@)
©)
@)

IIporpamMmmHoe o0ecnieyeHue, MCIOJIb3yeMoe B 00y4eHHH:

— Cucrema ymnpasnenus ooyduenneM MOODLE (O6pa3oBatenbHblid OpTa) — peXKUM
nocryna: https://moodle.molochnoe.ru/

9 MaTepuajibHO-TeXHUYECKOe olecnedeHue JUCIUNIMHBI
Jlekunonnas ayquropusi Ne 1115, ocHaleHHasi IPOEKTOPOM
JladopaTopus Nel1108, ocHamenHas npubopaMu 1 000pyI0BaHUEM:

- KOHBEKTHUBHAas CYIIHIIKA;

. apOCTPYHMHBIN HACOC;

- ncuxpomerp MB - 4M;

. TEII00OMEHHBIE TUIACTUHBI [T IUIACTUHYATOI O anmapara;
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http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
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http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
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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/
https://moodle.molochnoe.ru/

. KaJOpH3aTop BaKyyM-BBIIIAPHOTO alapara,

JladopaTopust Nel109, ocHamieHHass KOMIBIOTEpaMHU W TMPOTPAMMHBIM OOECIICUCHHUEM ISt
MPOBE/ICHUS BUPTYaJIbHBIX JTA00OPATOPHBIX paboT:

«M3ydyeHne npoueccoB HarpeBaHMs U PeKyNepalnuy TeIIOThI»;

«HccnenoBanue paboThI IByXKOPITYCHOM BBITAPHON YCTAHOBKWY,

«HccnenoBanue nporecca pacbUIMTEIBHON CYIIKI.

OBECIIEYEHUE OBPA30OBAHMUSA I JIUL C OB3

Jliis obecrniedeHusi 00pa30BaHUs WHBAIUIOB U JIUI[ C OTPAHUYCHHBIMU BO3MOXHOCTSMU
3JI0POBbSl pealin3alusl AUCHUIUIMHBI MOKET OCYUIECTBIIATHCA B aIallTUPOBAHHOM BHUJE, MUCXOJIS
U3 HHIUBUIYaIbHBIX TCUXO(U3HUECKUX OCOOCHHOCTEM ¥ TIO0 JUYHOMY 3asBICHHIO
00y4aroIerocs, B 4aCTU CO3/1aHUS CIICIUANBHBIX YCIOBUH.

B cnemnumanpHbie yCIOBUS MOTYT BXOAMTH: MPEIOCTaBICHUE OTACIBHOW ayJaUTOPHH,
HEOOXOUMBIX TEXHUYECKHUX CPEACTB, MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO HEOOXOAUMYIO
TEXHUYECKYIO TIOMOIIb, BEIOOP (OpMBI MPEAOCTABICHHS] UHCTPYKIIUU MO TOPSJKY MPOBEICHUS
TEKYIIET0 KOHTPOJS M MPOMEXKYTOYHOM aTTeCTallid, HCIOJIb30BaHUE CHEIHATbHBIX
TEXHUYECKUX CPEJICTB, NMIPEAOCTABIICHUE MIEPEPHIBA JIJIsl TpHeMa MUIIH, JIEKAPCTB U Jp.

Jlig Ui ¢ orpaHUYeHHBIMU BO3MOXHOCTSMHU 3J0POBbsI MPEILyCMOTPEHA OpPTaHU3allMs
KOHCYJIbTAIIUH C UCTIOJIB30BAHUEM DJIEKTPOHHOM MOYTHI.

Y4eOHO-MEeTONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl OOyYarOIIUXCS U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocTasisitorcs
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPHUATHS UH(DOpMALINN:

Jlyist i1 ¢ HapyIIEHUSIMH 3PEHUSL:

— B MieyaTHOU popme yBeTHUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J5ia U1 ¢ HapyIIeHUSIMH CyXa:

— B TIe4aTHOM opme,

— B hopMe PIEKTPOHHOTO TOKYMEHTA.

Jytst i1l ¢ HapyIIEHUsIMH OTTIOPHO-/IBUTATEIBLHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.
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10.KapTa KoMneTeHIHil 1 CHUIIITHHbI

«TenjioBble 1 MACCOOOMEHHBIE nmpouecco»,

Hanpasjenune noarorosku 15.04.02 TexHonornueckrue MamuHbl ¥ o0opynoanue, IIpodguiabr MamumHbl 1 anmapaThl THIIEBBIX TPOU3BOACTB

HGJ'IB JUCHUITIIMHBI

C(i)OpMI/IpOBaTB Y CTYACHTOB 3HAaHHA TCIIJIOBBIX U MacCOOOMEHHBIX IIPONLECCOB MUIICBLIX IIPOU3BOJACTB M aIlIapaToB A HX
OCYHIECTBJIICHUA C YYCTOM TCXHHUYCCKHUX M OKOJOIMYCCKHX aCII€KTOB, a TaKXKE IMPAKTUYCCKYIO IIOAIOTOBKY K PCIICHHIO
KOHKPCTHBIX IIPOM3BOJCTBCHHLBIX 3a1a4.

3agaun

JUCLHUILINHBI

-popmupoBaHue 3HaHM 00 OCHOBHBIX TEIJIOBBIX M MAacCOOOMEHHBIX IIpoleccax,
MPOU3BOJICTBAX;
-(opMHpOBaHUE HABBIKOB I10 HCIOJIb30BAHNIO COBPEMEHHBIX METOJIOB UCCIIEJOBAHUS TEMJIOBBIX U MAaCCOOOMEHHBIX MTPOLECCOB;
- pa3BUTHE HABBIKOB BbIOOpA ONTUMAJIbHBIX KOHCTPYKLIMI allapaToB B KOHKPETHBIX [IPOU3BOJICTBAX;
- 03HAKOMJICHME C HAyYHBIMU JOCTHKEHUSIMHU M COBPEMEHHBIMU TEHICHLUSAMHU Pa3BUTHS U UCIOJIb30BAHUS HOBBIX (PH3UYECKY
METOJI0B 00pabOTKH MUIIEBHIX TPOIYKTOB.

MNPOTCKAOIINUX B PA3JIMYHBIX

B nponecce ocBoeHUS JAHHON AUCHMILIMHBI CTYACHT (POPMUPYET B JEMOHCTPUPYET CICTYIONIIE

Komnerenmuu [Tnanupyemsble pe3ynbTatel 00yueHus: | TexHOnIoruu Dopma Crynenu ypoBHEH OCBOEHUS
Nunexkc | ®opmynupoBka (MHIMKATOPBI TOCTHKEHUS dbopMUpOBaHHS ~ OLIEHOYHOTO KOMIIETEHIINH
KOMIICTCHITIH) CpeACTBA
OIIK-9 | Cnocoben 3HaTh: cojepKaHME TEXHOJOrmYeckux | JICKIun VY CTHBII Iloporosswiii
pa3zpabaThiBaTh MPOIIECCOB. HpaxTiieckue orpoc, (YynoBJ1eTBOPUTE/ILHBII)
3aHATHA o -
HOBOE v ) Cavoerosteniag | THCEMEHHBI Ort 30-55 6ans0B
TEXHOJIOTHYECKOE M€Thb: HCIIO0JIB30BATh 3HaHMA 5 KOHTPOITH 3HaeT cojepikaHue TEXHOIOTHUECKUX
T
penieHny mpodecCuoHaNbHBIX 3a7ad. - p ’
HTCPAKTUBHBIC o
P HPOBCACHNC | TIpoaBuHyTHIA(X0pOMIO)OT 56-75
3aHATHA 3
Baaaernb: cnocoOHOCTEIO ACTIOBOU UIDBI, | 5453708
pa3pabaThIBaTh HOBOE KypCoBO€
TEXHOJIOTHYEeCKOe 000pyA0BaHNE IIDOCKTUPOBAH | YmeeT  UCHOJB30BaTh  3HAHMS
ue TEXHOJIOTHYECKUX TIPOIIECCOB  TIPH
pereHnn npodeccnoHambHbIX
3a1a4
Boicokunii(oTim4H0)OT 76-100

0aJ110B

Baaaeer ciocoOHOCTBIO
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pa3pabaThIBaTh HOBOE
TEXHOJIOTHYECKOe 000pyI0BaHHE

IIK-4

CrocoOHOCTh
pa3pabaTbIBaTh
METOIUYECKUE
HOpMaTI/IBHBIG
MaTepHaIbI,
TaKxKe
MIPEITIOKEHUS
MEpOIPUATUSA
OCYIIIECTBIICHUIO
pa3paboTaHHBIX
MIPOCKTOB
porpaMm

u

a

nu
1o

3HaTh: CcoOJepKaHHE COBPEMEHHBIX
METOIMICCKIX u HOPMAaTHUBHBIX
MaTepuajioB B 00JacTH pa3pabOTKU u
ICTIOTH30BAHUS MaIIiH u
DOOPYIOBAHUS;

YMeTh: pa3pabaTbiBaTh METOAUYECKHE
u HOPMAaTHBHBIE MaTepHuasl,
COCTaBJIATh  ONMCAaHUSA IPUHIMIIOB
JNEUCTBUSA U YCTpOHCTBA
IIPOEKTUPYEMBIX U3/EIUi U 0OBEKTOB.

CIIOCOOHOCTHIO o
pa3paboTaHHBIX

Baanern:
OCYILIECTBJIIEHUIO
IIPOEKTOB U POrpaMm

Jlexun
IIpakTHueckue
3aHATHSA
CamocTosiTenpHas
pabota

NHTepakTuBHBIE
3aHATHSA

YcrHBIN
ompoc,
IMMChbMEHHBIN
KOHTPOJIb,
TECTUPOBAHHUE,

MIPOBE/ICHHE
JIETIOBOU UTPBI

IToporosbIrii

(ynoBJieTBOPUTE/ILHBIII)

Ot 30-55 6ans0B

3HaeT cojaepKaHHE COBPEMEHHBIX
METOJUYECKUX W  HOPMAaTHUBHBIX
MaTEepUaJIOB B 00JIACTH pa3pabOTKU U
ACTIONIb30BAHMS MaIlIiH "
DOOPYIOBaHMUS.

IIpoaBuHyTHINi(XO0pOLIO)

Ot 56-75 6as10B

YMmeer pa3pabatbIBaTh

METOJMYECKHE UM  HOpMaTHBHBIC

Marepuayibl, COCTaBJISATh OMUCAHUSA

MPUHIIMIIOB JEUCTBUS U YCTPOMCTBA

MIPOEKTUPYEMBIX n31enui u
00BEKTOB.

Boicoxknii(0TIM4YHO)

Ot 76-100 6an10B

Baaneer CIOCOOHOCTBIO o

OCYIIECTBICHUIO  Pa3pabOTaHHBIX

MIPOEKTOB U IPOrpaMm
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