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yUpeKIeHus BhICIIEro oopasoBanus «CapaTOBCKHI roCyAapCTBEHHBIN
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Pabouas mporpamma mo aucturimHe b.1.1.28 «Ilpormecchl u anmapaTsl
XUMHUYECKOW TexHojoruu» HampapieHus mnoAroroBku 18.03.01 «Xumuueckas
TEXHOJOTHs» NMPOoduiib « TeXHONIOTUsI XUMHUUECKUX U He(PTEra3oBbIX IIPOU3BOJICTBY
COCTaBJIeHa B COOTBETCTBUU ¢ TpeOoBaHUsIMU DenepaibHOTO TOCyAapCTBEHHOIO
oOpa3oBaTeILHOIO CTaHAapTa Beiciiero obOpazoBanus 18.03.01 «Xumuueckas

TEXHOJIOTUS», YTBEPXKACHHBIM TpuKazoM MuHoOpHayku Poccum Ne922 or
07.08.2020 r.

PaGouast mporpamma:

o0cy:K/IeHa W PeKOMEHJ0BAaHA K YTBEPXKIACHHUIO pelieHueM Kadeapbl
«Texnomoruss u 000py/NOBaHME XUMHUYECKUX, HE(PTETa30BbIX ¢ MHIIEBBIX
pou3BOACTBY» OT «14» mas 2026 r., mpotokon Ne 11.

3asenyromuii kadenpoit TOXII M /JleBxkuna H.J1./

ono0peHna Ha 3acenannu Y MKH ot «15» mast 2026 r., mpotoxos Ne4,

[Mpencenarens YMKH M [JTesxkuna H.JL./



1. leau 1 3aga4y TUCHUILIHHBI

Lens npenoaBanust TUCHUTIITAHBI:

dbopMHpoBaHHWE Yy CTYIEHTOB 3HAHHWM, HEOOXOAMMBIX Jisi pEIICHUS
TEXHOJIOTMYECKHX 3aad, CBS3aHHBIX C pPa3pabOTKOW U MNPOEKTHUPOBAHUEM
TEXHOJIOTUYECKHUX CXEM MPOU3BOJICTBA PA3TUYHBIX IPOTYKTOB.

3agaun U3y4eHUs: JUCHUILINHBI:

M3yYCHHE METOJIOB pacyeTa OCHOBHBIX IPOIIECCOB XUMHUYECKOU U
HEe(DTEXUMUYECKON TEXHOJIOTHUH, METOI0OB pacdeTa OCHOBHBIX Pa3MEpPOB aIapaToB
U O3HAKOMJICHHE C KOHCTPYKTHMBHBIMM CXEMaMH OCHOBHBIX allllapaToB, a TaKKe
dbopMHpOBaHUE TPAKTHYCCKUX HABBIKOB PEIICHUS KOHKPETHBIX TEXHUYECKUX
3a/lad U YMEHHSI NPOCKTUPOBATH THUIIOBBbIE TEXHOJIOTUYECKUE CXEMbI OCHOBHBIX
XUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB.

2. Mecto nucuuninnbl B crpykrype OIIOITI BO
Hucrumnaa b.1.1.28 «IIporeccsl u anmapatbl XUMUYECKONW TEXHOJIOTHUN
OTHOCHUTCS K 0a30BOM yacT yueOHoro miaHa bioka 1 «luciuminasl (MOIYIH)».

3. TpeGoBaHus K pe3yibTaTaM OCBOCHHS 1M CHUNINHBI

N3ydenne uCHUIUIMHBI HampaBieHO Ha (QopMHpOBaHUE CIEAYIOUIEH
KOMIIETEHIIHN:

OIIK-2 — CriocobeH uCIob30BaTh MaTeMaTHIEeCKue, pu3ndeckue, Hu3uKo-
XUMHUYECKUE, XWMHUYECKHE METOABl JUIA PEIICHUs 3a7ad MpogecCUOHATbHON
NEATEeIIbHOCTH

[lepeuens TIaHUPYEMBIX pPE3yAbTATOB OOYYEHMsS IO AUCHUUIUIMHE, COOTHECEHHBIX C
MJIAaHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUS 00Pa30BaTEIHLHOM MPOTPaMMBbl

Kon n
HaumenoBanwue nmokasarens
HAaUMEHOBaHUE Koxa u HauMeHoBaHMEe WHANKATOPA
OIICHUBAHHUS
KOMIICTCHITHH JOCTHKCHHSI KOMITCTSHITUT
. (pe3ynbrara oOydeHus Mo
(pe3ynbrar (cocTaBisironIei KOMIIETEHITUH )
JTUCITUTIITIHE)
OCBOEHUS)
OIIK-2. Cnocoben NJ1-20mk-2 CrocobeH k 3HATBH: OCHOBHBIE
HCIIOJIb30BATh W3YYCHHUIO METOJ/IOB pacueTa THJIPOMEXaHUYECKHE MTPOIIECCHI U
MaTeMaTU4YEeCKue, OCHOBHBIX MIPOIIECCOB XUMUYECKON U | ammaparhl A7 HUX; OCHOBHBIE
dusnyeckue, He()TEXUMHUYECKON TEXHOJIOTHH, 3aKOHBI TEIJIONepe1avH,
buznko- pacueTa OCHOBHBIX pa3MepOB TermI000MeHa; 3aKOHbI
XUMHYECKHE, anmaparoB ¥ O3HAKOMIICHHE C MacCOOOMEHHBIX MPOIIECCOB;

XUMHUYECKHE METOABI | KOHCTPYKTUBHBIMHU CXEMaMU
JUISI pEIIeHUs 3a]1a4 | OCHOBHBIX allapaToB, a TAKXKe
npodecCHOHATBHON | GOPMHUPOBAHUE MPAKTHUECKUX
JeSITEIIbBHOCTH HABBIKOB JIJISl pelIeHUs 3a/1a4
npodecCHOHaIBHOM e TETbHOCTH

YMETh: IPOBOJUTH PACUCTEI
Pa3JIMYHEBIX alIaparTros,
IPUMEHSEMBIX ISl IPOBEICHHS
THIPOMEXaHUYECKUX MTPOIIECCOB,
TEII00OMEHHUKOB, BBIMTAPHBIX U
MacCOOOMEHHBIX aIapaToB U
CYIIMJIOK.




Kon u

HAaUMEHOBaHUE Ko u HanMeHOBaHME WHANKATOPA

KOMITCTCHITHH JOCTIDKEHUS] KOMITETCHIIUU
(pe3ynbTar (cocraBrnsronieil KOMIETEHIIUHN )
OCBOCHWUST)

HawnmeHnoBanue mmokasartems
OlICHUBaHUS
(pe3ynbrara 00y4yeHus Mo
JTUCITUTLITIHE)

BJIa/1€Th: METOJMKAMHU
TCIIJIOBOI'O 1 MAaTCPUAJIbBHOT'O
pacdera; METO/IaMH
onTuMmni3alivu OCHOBHBIX
IPOLIECCOB; METOAAMH pacyera U
aHaJM3a peKUMOB pabOTHI
TEXHOJIOTUIECKOTO
000pyoBaHUsI.

4. O0beM IMCHUIIMHBI M BUAbI Y4eOHOU padoThI

ouHas popma odyuenusn

aK. 4acoB
Bup yuebHol nesTeabHOCTH Beero 110 CEMECTPAM
5 cemecTp 6 cemecTp
1. AynuTopHble 3aHsTHsI, 4aCOB BCETO, B TOM 128 64 64
qHCIe:
* 3aHATHSA JICKIIMOHHOI'O THIIA, 64 32 32
* 3aHATHS CEMUHAPCKOTO THUIIA:
MPAKTHYCCKHUE 3aHATUS 32 32
nabopaTOpHBIC 3aHATHS 32 32
B TOM YHCIIE 3aHATUA B (DOpME MPAKTHIECKON
MIOJITOTOBKH
2. CamocrosTenbHas padoTa CTyJIEHTOB, BCETO 160 80 80
— KypcoBasi paboTa (poeKT)
— pacueTHO-Tpaduueckas padbora
3. [IpoMexyTouHas aTTecTanus 3auer JK3aMeH
O0BEM AUCHUIUINHEI B 3aU4E€THBIX €IUHULIAX 8 4 4
O0beM TUCHUIUIMHBI B aKaJl. yacax 288 144 144




3ao0unasn popma odyuenus

aK. 4acoB
Bun yueGHOH nesaTensHOCTH Beero 110 CEMECTpaM
6 cemecTp 7 cemecTp
1. AynutopHsie 3aHSTHS, YaCOB BCETO, B TOM 32 16 16
qHCIIe:
* 3aHATHSA JIEKIIMOHHOIO THUIIA, 14 8 6
* 3aHATHS CEMUHAPCKOTO THUIIA:
MPAKTHYECKHUE 3aHATUS 10 10
nabopaTOpHEIEC 3aHATHUS 8 8
B TOM YHCJIC 3aHATHS B (POpMeE MPaKTHIECKOM
MOJITOTOBKH
2. CamocTosTenbHas paboTa CTYJACHTOB, BCETO 256 128 128
— KypcoBasi paboTa (IpOoeKT)
— pacdyeTHO-Tpaduveckas pabora
3. [lpomexxyTouHast aTTecTanus 3a4er 9K3aMeH
O0BEM AUCHUIUIMHEI B 3a4E€THBIX €IUHULIAX 8 4 4
O0BeM JUCLMIIIAHEL B aKaJl. yacax 288 144 144

5. Coaep:xxaHue IMCUMIUIMHBI, CTPYKTYPHMPOBaHHOe MmO TemaM (pa3genam) c
yYKa3aHHeM KOJIM4YeCTBA aKaJeMUYeCKHX YaCOB U BHI0B Y4eOHBIX 3aHATHHI

5.1. Coaep:xanue TUCHUINIMHBI

Tema 1. 'mapoMexaHudecKue MPoUECChI.

[Ipenmer kypca, ero uenu u 3agaud. Copaepxanue Kkypca. CBs3b € JpyrUMHU
mucuuiuinHaMu. @opMbl yueOHBIX 3aHATUI U OTUETHOCTh IO Kypcy. JIuteparypa Juist u3ydeHus
Kypca. ['mnpomexanmdeckue npoueccol. Kinaccudukanus HEoqHOPOAHBIX cucTeM. OcaxeHue
o JAeWCTBUEM CHIBI TshKecTH. CKOpocTh ocaxkiaeHus. Pacuer orcTOoWHMKOB. JIBM>KEeHHE
KUJKOCTH dYepe3 HEMOJBMKHBIE 3EpHUCTBIE U TOPHUCTbIE CIOHU. ['MIpoauHamMHMKa KUISLIUX
3epHUCTHIX cioeB. DunbTpanus. YpaBHeHue ¢unbtpauuu. Ilopspok pacuyera (QuIbTpPOB.
entpudyrupoanue. Pacuer orcToiHBIX QuiIbTpyromux HeHTpudyr. llepememnBanue B
KUAKUX cpenax. MOIHOCTb, 3aTpaunBaeMasl Ha IIEpeMEIINBaHUeE.

Tema 2. OcHOBBI TeNJIONEpeIaAYN.

OcHogsl Temmonepenadu. CrnocoObl repeHoca TerioThl. TemiooTnaya u Tersonepeaaya.
Tennosble 6anancel. OCHOBHOE YpaBHEHHUE Terionepenadn. TermionpoBoAHOCTb. 3akoH Dypbe.
JuddepenunanbHoe ypaBHEHUE TEIJIONPOBOJHOCTU. YpPaBHEHUE TEIIONPOBOAHOCTH IJIOCKON
creHku. TeruoBoe u3nyuenue. JlydeucnyckaHue W JnydenorjouieHue. JlydencmyckarenbHas
crocoOHOCTh TBepAbIX Tesl. 3akoH Credana - bonbimana. BzaumHoe nsnmyyeHue TBEpAbIX Tell.
3akon Kupxroga. Jlydeucnyckanume raszoB. Ilepenaua Temsia KoOHBeKIMeH. MexaHusm
KOHBEKTUBHOTO  TemiooOMeHa. 3akoH HproroHa-Puxmana. VYpaBHeHHE  TEIJIOOTIAYH.
Juddepenumansaoe ypaBHEHHE KOHBEKTHBHOTO TEII000MeHa. Tennonepenaya.
Temnomnepenaua yepe3 TUIOCKYI0 M NWIMHIPUYECKYIO CTEHKH TPH MOCTOSHHBIX TeMIIepaTypax
terioHocurenei. Koo duuument reruonepenaun. YpaBHeHHEe TEIUIONEpe1aun IPU MPSIMOTOKE U
MIPOTUBOTOKE TeIIOHOCUTENEH. CpeHss pa3HOCTh TEMIIEpaTyp.

Tema 3. TerioBbIe MpoecchI
Tenmosrwie IPOLECCCHI. TemmooOMeHHbIE afrmaparbl U TCIJIOHOCUTCIIN. HanCBaHI/Ie, CIIOCOOBI
Harpe€BaHugd HW HarpceBarOlmiye arcHThI. Tpe6OBaHI/I$I, NpEABABIACMBIC K TCIIJIOHOCUTCIIAM.
OXJ]a)KI[eHI/IC, oXJIaXXJaromme arcHTbl " CIIOCOOBI OXJTaXICHUA. OXHa)KIIeHI/Ie BOHOﬁ.




HcnapurenpHoe oxnaxaeHue. CucteMbl 000pOTHOTO BOJOCHAOXKEHUS. ANMapaThl BO3AYIIHOTO
oxnaxaeHus. KonaeHcarus mapoB. Pacder TermiooOMEHHBIX ammapaToB. TerIoBOM pacuer
Ter1000MeHHUKOB. Pacuer ko3 duimenTa Temionepeaadyu METOA0M MOCTPOSHUST HArPY30YHON
XapaKTepUCTUKU M METOJIOM IOCJIENOBATEeNbHbIX NpuOmmkeHuil. KOHCTpyKTUBHBIN U
TUIPABIMYECKHUNA pacueT TeIJI000OMEHHBIX allllapaToB.

Pacuer konaencaropoB napoB. Meroauka pacuera MOBEPXHOCTHBIX KOHJEHCATOPOB. MeToanka
pacdeTra KOHACHCATOpPOB cMmemieHusi. BoimapuBanue. OIHOKOPIYCHBIE BBINAPHBIE YCTAHOBKH.
MarepuanbHbIi B TEIUIOBOM OalaHC OJTHOKOPITYCHOM BBITIAPHOW ycTaHOBKH. [losie3Has pa3HOCTh
TeMIlepaTyp, TeMiiepaTypHbie norepu. OmnpeaesieHue MOBEpXHOCTH HarpeBa.

Tema 4. OCHOBBI Maccomepeaain.

OcHoBBI Maccorepenadu. Buabl MacCOOOMEHHBIX MpoleccoB. [IBMKymas cuiia TpPOIECCOB
maccornepenaun. CrocoObl BblpakeHus coctaBa (a3. I[lpaBuino ¢az. dazoBoe paBHOBecHE.
Jluaus paBHOBecus. MarepuanpHbli OamaHc. YpaBHeHHe paOoueil mmHuu. HampasieHnue
Mmaccorniepenaun. CKopocTh Maccomnepenaud. MosekynspHas u TypOyieHTHas quddys3us.
KonBekTuBHbIii mnepenoc. [luddepennuanbHoe ypaBHEHHE KOHBEKTHBHOM  Tuddy3un.
MexaHu3sM W MOJENU TMPOIECCOB Maccomepenadyn. YpaBHeHHe waccootnaun. Ilomobue
IPOIIECCOB MEPEHOCa MAcCChl. Y paBHEHHE Maccolepeayn. Y paBHEHHE aJIUTUBHOCTH (Pa30BBIX
conpotuBiieHuil. OO0beMHbIe KOXPGUIUMEHTH Macconepenauu. [IBuxkyias cuia MpoIecCcOoB
Mmacconepenaun. Cpeansisi JIBWxKywmas cuia. Yucio eauHuI] nepeHoca. BpicoTa equHUIIBI
nepenoca. Koadduuuent usmneueHus. BriusHue nepemMemnBaHus HAa CPEAHIOD JIBUKYIIYIO
CUILy.

Tema 5. MaccooOMeHHBbIE PO ECCHI

[leperonka u pexTuUKAms XapaKTEPUCTUKUA ABYX(A3HBIX CHUCTEM MNapP-KHUIKOCTb.
WneanvHble U peanbHble cMecu. 3akoH Payns. IIpocras neperonka u ee Buabl. PexTudukanus.
CxeMmbl peKTH(DMKAMOHHBIX YCTAaHOBOK. MarepuanbHbli 0ananc peKTH()PUKAIMOHHON KOJOHHBI.
VYpaBHeHus pabouyux JUHUA. MUHHUMalbHOE M JIEHCTBHUTENIbHOE (hJIerMoBOe YHCIO. TeruioBoi
Oanmanc peKTU(PUKAMOHHONW KOJOHHBI Pacder pekTH(UKANMOHHBIX ammapaToB. Pacuer
OCHOBHBIX pa3MEpoB MacCOOOMEHHBIX ammapaToB. Pacuer pamameTpa MacCOOOMEHHBIX
anmnaparoB. Pacuer ckopocTu 3axyieObIBaHMsI HACAaJOYHBIX KOJOHH. MeXTapenpyaTblii yHOC.
[TpenensHO nomycTuMas U paboyast CKOPOCTh Ia3a (1apa) B KojoHHe. Bricora annapata. Pacuer
BBICOTHI aIlllapaToB C HENPEPbIBHBIM M CTYNEHYaTbIM KOHTAaKTOM. AHAIUTUYECKUH U
rpad0aHaTUTHYECKUA METO/BI ONpeNeNeHHs] Yyucia cTyrneHel KoHTakTa. OmnpeneneHue 4ducia
TEOPETHYECKUX TAPEIOK.



5.2. Pa3aeiibl, TeMbl JUCIUIIMHBI M BHABI 3aHATHH

ouHasn hopma odyuenusn

Buibl 3aHATHIA, BKITIOYAsk CAMOCTOSATEIbHYIO
paboTy CTyeHTOB (B aKaJ. yacax)

3aHATUSA 3aHATHA Kon
Ne HaumenoBanue JIEKIMOHHOT'O | CEMHHAPCKOTO HHIAUKATOpa
/ pasnena, TeMbI THIIA THIIA / U3 HUX | CAMOCTOATEIbHAS | JOCTHKEHUS
ol TUCIUILINHEI B hopme pabota KOMIIETEHIIN
MPaKTUYECKOU u
IIOATOTOBKU
S5cem | 6ceM | SceMm | 6 cem. | 5 cem. 6 ceM.
1. | ’'mapomexanuyec- 4 4 8 4 20 20
WI-20mk-2
KHE TTPOLIECCHI
2. | OcHOBEBI 8 8 6 8 20 20
W-20mk-2
TEIUIONEPEIaun
3. | TeroBbIe IpoOIIECCHI 6 6 6 6 20 20 WUJI-20mk-2
4. | OcHOBEBI 6 6 6 6 10 10
W-20mk-2
Maccornepeaaun
5. | MaccooOMeHHBIE 8 8 6 8 10 27
N-20mk-2
MIPOIIECCHI
HUroro 32 32 32 32 80 80
3a0unasn popma odyuenus
Bupl 3aH4THH, BKJIIOYas CAMOCTOSITENbHYO
paboTy cTy/IeHTOoB (B akaJ. yacax)
3aHTUS 3aHATUS Konx
HaumeHnoBanue
Ne JICKIIMOHHOT'O | CEMHUHAPCKOT0 WHIUKaTOpa
pasnena, TeMbl
/11 THIIA THIIA / U3 HUX | CAMOCTOSTENbHAsA | IOCTHIKEHHUS
JUCLUILINHBI
B (hopme paboTta KOMIIETEHIIUN
MPAKTUYECKOMN
IMOATOTOBKHA
6cem. | 7cem|6cem| 7cem 6 cem 7 ceMm
1. | F'mgpomMexaHndecKue
P 2 2 2 2 24 24 WJT-20mk-2
TIPOIIECCHI
2. | OcHOBBI
2 2 2 22 22 NJI-20mk-2
TeTUIONepeIavuH
3. | TermmoBble POIIECCHI 2 2 2 2 28 28 N-20mk-2
4. | OcHOBBI
2 2 26 26 N-20mk-
Maccorepeaadu AA-2onk-2
5. | Ma MEHHEBI
ccoodmenbie 2 | 2 | - | 2 28 28 | Wl-2omkz
TIPOIIECCHI
Hroro 8 6 8 10 128 128




5.2. IlepeyeHb NPAKTHYECKHUX 3aHATHH

O0BeM
JIUCLUATUINHBI B

HanmenoBanmne pasacia, aKa/z. gyacax
HanmenoBanne MMPAKTUYICCKOI'O 3aHATHUA
TEMBI JUCHUIIIIMHBI OYHasn 3a04Hasn

dbopma dhopma
o0y4yeHus |00y4eHus

I'mapomexannyeckne Cucremsl equaAL n3MepeHus. Cucrema
IIPOLIECCHI CH. IlepecueT U3 OHON CUCTEMBI
eIMHMI] I3MEpEHUs B Apyryto. Pacuer
OTCTOUHBIX M (PMIIBTPYIOLINX
nentpudyr. Pacuer momuocty Ha
NEpCMCIIMBAHKC.

OcHoBbpl Temonepenayn | 3akoH Oypee. TermmonpoBogHOCTh
IIJIOCKOM ¥ IMJIMHIPUYECKOUN CTEHKHU.
Ilepenaua Tera TEMIOBBIM U3JIYYEHHEM. 6 2
Terutootnaua, pacuet kodddummenra
TEIJIO0TIAYH.

TenoBsie mpoLECcCh TemuoBeie 6anancel. OnpeneneHue
TETJIOBOW HArpy3KH TEINIOOOMEHHOTO
amrmapara ¥ pacxo/ia TeIUIOHOCUTENEH.
OnpeneneHye NOBEPXHOCTU
TeriooOMeHa. PacueT TemiooOMeHHbIX
anmnaparos.

OcHnoBbl Macconepeaun | CriocoObl BeIpaKeHUs cocTaBa (as.
[Tepecuer u3 ogHOTO crIocoba
BBIP)XEHHUS cOcTaBa (a3 B IPyroii.
Termnodusznyeckre XxapaKTepUCTHKH
pPacTBOPOB B 3aBUCHIMOCTHU OT
KOHIICHTPAILIUH U TEMIIEPATyphl.

MaccooOMeHHbIe MarepuanbHblii OanaHc npouecca
IIPOLIECCHI pextudukanuu. [Tocrpoenne pabounx
JUHUHN Tpouecca pekThudukanuu Ha [-X-
nuarpamme. TeroBoii OanaHc
PEKTH(PUKALIMOHHOMN KOJIOHHBI. 6 2
OnpeneneHue rupaBIMuECKOro
COIIPOTHUBIIEHUS KOJIOHHBIX aIllapaToB.
Omnpenenenue quamMeTpa 1 BbICOTHI
KOJIOHHBI.

Hroro 32 10




5.3. IlepevyeHsn 1a00pPaTOPHBIX padoT

Ne HaumenoBanue HaumenoBanue O0BeM QUCLMIUIMHEL B aKa. 4acax
/1 paszena, TeMbl 1ab0paTopHOil pabOTHI OYHAs |OYHO-3a0YHAsI| 3a04YHas
JUCITUTUTUHBI dhopma dbopma dopma
oOydeHus | oOyueHUs oOy4deHus
1 | I'mppomexanuueckue OcaxeHue TBEpIbIX 8 - 2
MIPOLIECCHI YacTull NOJ1 AeCTBHEM
CHJIBI TSDKECTH.
2 | OcHoBsl Temonepenaun | OcaxaeHue TBEPABIX 6 - 2
YaCTUIl MO/ JEUCTBUEM
CHUJIBI TSDKECTH.
3 | TemoBsIe poIECChI Ornpezenenre KOHCTaHT 6 - 2
brIbTpauy.
4 | OcHOBBI Hccnenosanue 6 - 2
Maccorepeaaqu THJIPOTUHAMHYECKHX
3aKOHOMEPHOCTEMH
KHIISIIIETO CJIOSI.
5 | MaccooOMeHHEBIE Omnpenenenre  pacxoja 6 - -
TIPOIIECCHI SHEPTUU Ha
nepeMenInBaHue.
HToro 32 - 8
5.4. 3aianusa I CaMOCTOATEIbHOI PA0OTHI CTYJICHTOB
OO0BbeM TUCIUTIITNHBI
B aKaJl. yacax
Ne | HaumenoBanue paszzaena, 3amaHusi, BOMPOCHI, TS
n/m TEMBbI TUCITUTUINHBI CaMOCTOSITENTLHOTO U3yUeHUS (3a/1aHNUA) ofHad 3a0tHad
dopma dopma
oOyueHus |oOyueHus
1 | I'mapomexaHndeckue Y CTpoCTBO OTCTOMHHUKOB.
TIPOIIECCHI Knaccupukanms ®  KOHCTPYKIIUS
(GUIBTPOB.
Knaccupukanms ¥ KOHCTpYKUUS
HeHTpU@yT. 30 50
VYCeTpoiicTBO M NPUHIUI  JIEUCTBUSA
anmaparoB JUIsi OYUCTKU 3albUICHHBIX
ra3os.
YCTpoiiCTBO MEXaHMUYECKUX MEIIANIOK.
2 | OcHoBslI Temtoniepenaun | TemmepaTypHoe rnoJjie u
TEeMIEPATYPHBIA TPaTUCHT.
TennoBoe mogo6ue. Kpurepuaibabie 30 50
ypaBHEHHUS Te100TaAa4YH. ONbITHBIE
naHgble 110 Terrooraade. ClioHas
TEIUI00TIava.
3 | TertoBkIe mpoIIECCHI HarpeBaromue areHTel W CIOCOOBI
HarpeBaHusl. 30 50
OxJTaXTafInue areHTbl W CIIOCOOBI
OXJIKICHUSI.




Ne
n/n

HaumenoBanue pasnena,
TEMbI JUCHUIIJINHBI

3agaHus, BONPOCHI, JIsI
CaMOCTOSATENILHOTO U3yUYeHUs (3a/1aHusl)

O0BeEM OUCHUIUINHEI
B aKaJ. Jyacax

O4dHas

dbopma
00y4eHus

3a04YHasn

dbopma
oOy4eHus

Knaccupukamuss v KOHCTPYKLUUHU
TEIIOOOMEHHBIX aIaparoB.
Knaccugukaius 1 KOHCTpYKUIUU
BBIIIAPHBIX AMINAapaToB.

OcHoBBI Macconepesauu

Crioco6b1 BeIpaXKeHHs cocTaBa (as.
[lepecuer w3  ogHoro  cmocoba
BBIp@XEHHUS cocTtaBa (a3 B JIPYTOW.
Macconepenaua ¢ TBepaod (¢a3oi.
Pacnipenenenue KOHIICHTPaLUH
nepeaBaeMoro KOMIIOHEHTa B (a3ax.
Juddepennmansaoe ypaBHEHUE
MaccornpoBogHocTu.  Juddy3nonHsIii
KpUTepui buo. Kpurepunansnoe
ypaBHEHHE MACCOIPOBOTHOCTH.

30

50

MaccooOMeHHBIE
IIPOLIECCHI

XemocopOuus. YcTpoiicTBo
abcopOuoHHbIX ammaparoB. Cxembl
a0CcopOLIMOHHBIX YCTaHOBOK.
Hecop6uus. Pacuer abcopOepoB.
Knaccudukanus " yCTpoiicTBa
a0COpOITMOHHBIX aIapaToB.
Pextudukanyust MHOTOKOMIIOHEHTHBIX
cMeceil. DKCTpaKTUBHAS U a3€0TPOITHAS
PEeKTH(HKAIIHS. YcTpoiicTBo
PEKTH(HKAIIMOHHBIX allaparoB.

40

56

Hroro

160

256

6. PacuerHo-rpaduueckasi padora
Pacuemno-epagpuueckas paboma ne npedycmompena

7. KypcoBas pabora

Kypcosas paboma ne npedycmompena

8. KypcoBoii npoekTt

Kypcosou npoexm ne npedycmompen

9. KonTpoabHas padora

Komwmponvuas paboma npedycmompena ons 3a04not popmvl 00yueHusl.

10. OueHouyHble CpeAcTBA IJsl NPOBEJCHHUS TEKYIIEro KOHTPOJIA H

NMPOMEKYTOUYHOM aTTeCTAlUN

OueHuBaHue pe3yibTaTOB OOyYEHUS 1O JAUCIUIUIMHE W
c(hOpPMHPOBAHHOCTH KOMIMETECHIIMI (YacTH KOMIIETCHIIMHM) OCYIIECTBIISIETCS B
paMKax TEKYIIero KOHTPOJS YCHEBAEMOCTH M MNPOMEKYTOUHOM aTTecTaluuud B

YPOBHS




cooTBeTCTBUU ¢ DOHAOM OLEHOYHBIX CPEICTB.

CrerneHp yCIEUIHOCTH OCBOCHHUS TUCIMIUIMHBI B CUCTEME 3a4YETHBIX €IMHMII
OLICHMBAETCS CyMMOM OasuioB, ucxois u3 10 MakCMManbHO BO3MOXKHBIX, H
BKJIIOYAET JIBE COCTABJISIOIINE:

llepsas cocmasngowas — OLEHKA TIpPErnojiaBaTelieM UTOrOB Yy4eOHOM
JESATEIbHOCTH CTYJEHTA M0 U3YYEHHUIO KaXKJ0r0 MOJYJIS JAUCLMIUIUHBI B TEUCHHUE
MPEAYyCMOTPEHHOTO y4eOHBIM MJIAaHOM BPEMEHHOTO OTpe3ka (B cymMme He Oolee,
gyem &8 OamwioB). CrpykTypa ©OaioB, COCTABISIIONIMX Oa/UIbHYIO OICHKY
IPENoIaBaTesis, BKIOYAET OTAEIbHBIE JOJIU B Oayiax, HAYUCIsIEMbIE CTYICHTY 3a
YCIIEIIHOCTh PYOEXKHBIX KOHTPOJICH MO KaXIAOMY Yy4eOHO-00pa3oBaTEIbLHOMY
MOAYJIIO.

Bmopas cocmasnsaowasa - 3a mMocenaeMocTb ayAUTOPHBIX JIEKIUOHHBIX H
MPaKTUYECKUX 3aHIATHI (IPOMOPIUOHAIBHO YHCITY MOCEIIEHHBIX 3aHATUI).

Memoouka pybedxcnozo Kommpoas Nno nepeou cocmasisawujei OailbHo-
PeUmuHe080U OYeHKU.

MaxkcumanbHOE KOIMYECTBO 0aIOB MO KaKJIOMY yueOHO-00pa30BaTEIIbHOMY
Monymo — 10 OGamroB. OIeHOYHOE CPEIACTBO IIPEACTaBIsACT CO0OM Ouier,
cocrosiuii U3 4 BONPOCOB, CHOPMUPOBAHHBIX HAa OCHOBE JAMJIAKTUYECKOTO
MUHUMYMa COJAEpXaHUs M COJEepKaHUs Yy4uyeOHO-00pa30BaTENbLHOTO MOJYJIA,
IpEJICTaBICHHOIO B pabodeil yueOHO#l mporpamme. OIlleHKa OTBETOB Ha OMWJIET
OCYUIECTBJISIETCS IO CIAEAYIOIIEH cXeMe:

NpaBUJIBHBIN U MOJHBIMA OTBET Ha BOMpOC - +2 0ana;

B LIEJIOM NPABWIbHBIA, HO HE TMOJHBIM OTBET, HAJUYHE HECYLIECTBEHHBIX
omuOoK - +1 0arni; orcyrcTBue oTBeTa — () 0aIOoB;

NPUHIIMIINAIBHO HEBEPHBIM OTBET - 2 0ana;
3a MPOMYCK KaXA0W JEKIUH U ceMuHapa o moxayJto - 0,05 Oamna.

JUis OLIEHKM TEKYIIEero ypoBHs ()OPMUPOBAHUS KOMIIETEHIMI MPOBOISATCS
MUCBMEHHBIE OMPOCHI TT0 TeOpUu (MOJYJIN) U MPaKTHKE (KOHTPOJbHBIE paboThl). B
KOHLIE CEMeCTpa IMPEAYyCMOTPEHO KOMIBIOTEPHOE TECTUPOBAHME KaK JOIYCK K
DK3aMEHY.

VYka3aHHbIE KOMIETEHIUU (POPMUPYIOTCS B COOTBETCTBUM CO CIEAYIOIIUMHU
ATalaMH:

1. ®opmupoBaHUE U Pa3BUTHE TEOPETUUYECKUX 3HAHUM, MPEAYCMOTPEHHBIX
yYKa3aHHBIMH KOMIIETCHIMSIMU (JIEKLIMOHHBIE 3aHATHSA, CaMOCTOATENbHas padora
CTYJIEHTOB);

2. IlpuobpereHne W pa3BUTUE MPAKTHUYECKUX YMEHUMN, MPEAYCMOTPEHHBIX
KOMITETEHLIUSIMU (MMPAKTUYECKHUE 3aHATHUSA, CAMOCTOSATENbHAA paboTa CTyIEHTOB);

3. 3akperieHue TEOPETUYECKUX 3HAHUM, YMEHUN U MPAKTUUYECKUX HABBIKOB,
MPETYCMOTPEHHBIX KOMIIETEHUUSAMH, B XOJI€ PEIICHUS] KOHKPETHBIX TEXHUYECKHUX
3a/1a4 Ha MPAKTUYECKUX 3aHATUSIX, YCICIIHON CITaYu YK3aMEeHA.

ChopMHupOBaHHOCT, ~ KOMIIETEHIMM B  paMKaX OCBOCHHS  JTaHHOU
JUCUUIUIMHBI OEHUBAETCS 110 TPEXYPOBHEBOM ILIKAJIE:

- IOPOTOBBIN YPOBEHb SABIISETCS 005A3aTEIbHBIM JIJISI BCEX 00Yy4aroUIMXcs Mo
3aBEPIIECHNN OCBOEHUS JUCLMIUINHBI;



- NPOABUHYTHIA YPOBEHb XAPAKTEPU3YETCs MPEBBIIEHNEM MHHHMAJIbHBIX
XapaKTePUCTUK C(HOPMUPOBAHHOCTH KOMIETEHLIIMU IO 3aBEPUIEHHMH OCBOEHUS
JUCLUIUINHBL

- BBICOKMH YPOBEHb XapaKTEPU3YETCS MaKCHMAJIBHO BO3MOKHOM
BBIPAKEHHOCTBIO KOMIIETCHIIMU U SIBIISIETCS BaKHBIM KAYE€CTBEHHBIM OPHEHTHPOM
JUISI CAMOCOBEPLICHCTBOBAHUS.

o IToporoBblii ypoBeHb OCBOCHHUSI KOMIIETCHLIMH: WMEET CTYJCHT,
OOHApyXHMBIIMKA 3HAaHHE MaTepuana W3YyYCHHOW JUCIUIUIMHBI B o0ObeMe,
HEOOXOMMOM MJis JajbHEHIIeld yueObl U mpecTosiel padoTel mo mnpodeccun,
CIPaBJSIOIIUICS C BBINOJHEHUEM 3aJIaHHUM, 3HAKOMBIM C OCHOBHOM JIMTEPATYPOH,
PEKOMEHJOBaHHOW  pabodeil  mporpaMMoOl  JUCUUIUIMHBI,  JOMYCTHUBIIUM
IOTPEUIHOCTh B OTBETE HA TEOPETUYECKUE

BOMPOCHI, HO O0JIaatoIINi HEOOXOAUMBIMHU 3HAHUSAMU JJI1 UX yCTPaHEHMS
II0J1 PyKOBOJICTBOM IIPENOIABATEIIS.

o IIpoaBMHYTHII YyPOBEHb OCBOCHHMS KOMIIETEHIIMM: UMEET CTYJIEHT,
OOHapy>KMBIIMWA TOJHOE 3HAHME MaTephalla U3y4YeHHOW IMCUMUILUIMHBI, YCIEIIHO
BBITIOJTHAOIINMN MTPEYCMOTPEHHBIE 3aJaHUsI, YCBOMBIIMN OCHOBHYIO JIUTEPATYPY,
PEKOMEHJOBaHHYI0  paboueld  mporpaMMol  AUCHUIUIMHBI,  TTOKa3aBIIEMY
CUCTEMATUYECKAM XapaKTep 3HAHWUM IO JIHUCHUIUIMHE, OTBETHBIIEMY HA BCE
BOIIPOCHI OMJIETa, HO JOMYCTUBIIEMY IIPH 3TOM HENPHUHIUIHAIbHBIEC OIIHOKH.

o Bbicokuii ypoBeHb OCBOCHHMS KOMIIECTEHLHH: HMEET CTYICHT,
OoOHapyKMBIIHUN BCECTOPOHHEE, CUCTEMATHUECKOE U TIIyOOKOE 3HAHHE MaTEepHAaJIOB
U3y4YEHHON  JMCUMIUIMHBI,  yYMEHHE  CBOOOJHO  BBINOJIHATH  3a/laHus,
IIPENYCMOTPEHHBIE MPOrpPaMMOM, YCBOUBIIWKA OCHOBHYIHO W 3HAaKOMBIH C
JIOTIOTHUTEILHOW ~ JIMTEpaTypoil, PEKOMEHJIOBaHHON pabodeil mporpammon
JUCUUIUIMHBL, MPOSBUBIIMA TBOPYECKHE CIIOCOOHOCTH B MOHUMAHHUH, U3JI0KEHUU
U HUCIOJIb30BAHMM  MAaTE€pUaloB  HM3YYCHHOW  JUCUUIUIMHBL,  O€3ylmpedyHo
OTBETUBUIEMY HE TOJILKO Ha BOIPOCHI OWJIETa, HO M HA JIOMOJHUTEIbHBIE BOIPOCHI
B pamMKax paboyeil mporpaMMbl AUCIUILIUHBI.

[Ipn mOCTATOYHOM KadyecTBE OCBOCHUS INPUBEICHHBIX 3HAHWUW, YMEHUU M
HaBBIKOB (OLEHKA «OTJIMYHO» HA DSK3aMEHE M MOAYJISIX, BBINOJIHEHUU
NPaKTUYECKUX  3aHATUN) TMpenojaBaTelb  OLEHUBAET OCBOCHHUE JIAHHOU
KOMIIETEHIINM B PAMKax HACTOSALIEH IMCLUILIMHBI HAa BBICOKOM YpPOBHE, NpHU
OCBOEHUH TPUBEACHHBIX 3HAHWUN, YMEHHM W HaBBIKOB (OLIEHKA «XOpPOIIO» Ha
DK3aMEHE M MOJYJIAX, BBIIOJHEHUN NIPAKTUYECKUX 3aHATHI) — HA MPOABHHYTOM,
IPpU OCBOCHUM [PUBEICHHBIX 3HAHWM, YMEHUH M HABBIKOB (OLICHKA
«YZOBJICTBOPUTENIBHO» HA 3K3AMEHE W MOJYJSAX, BBIINOJHEHUH NPAKTUYECKUX
3aHATHI) - HA IOPOTrOBOM YpOBHE. B MPOTHBHOM cilydyae KOMIIETEHLIUS B paMKax
HACTOSIIEH TUCIHUIUIMHBI CYUTAETCS] HEOCBOEHHOM.

Kputepun onieHKH 17151 KOHTPOJIBHOTO TECTUPOBAHUS (JIOMYCK K DK3aMEHY):
e  KoHTposbHOE TECTUPOBAHUE 3AUTEHO, €CJIU CTYAEHT Jajl MPABUIIbHBIC
OTBETHI HA KOHTPOJBHBIE BOMPOCHI OT 60 1 00jiee MPOIICHTOB.



e KoHTponbHOE TeCTUPOBAHUE HE 3aUTEHO, €CIU CTYACHT Jajl NPaBUIbHbIE
OTBETHI B TpomMexyTKe OT 0 10 59%.

Kputepun oneHku 115 5K3aMeHa:

e OLEHKM  «OTIMYHO»  3aCHy>KMBAeT  CTYIEHT,  OOHApY>KUBIIUN
BCECTOPOHHEE, CHUCTEMAaTUYECKOE€ M TIyOOKOE 3HAHWE MaTEpUaJOB U3YYECHHOMU
JTUCIUTUINHBI, YMEHHE CBOOOJHO BBITIONHATH 3aJaHUs, MPEAYCMOTPECHHBIC
MPOrpaMMOM, YCBOMBIIMH OCHOBHYIO M 3HAKOMBIA C JOHOJHUTEIBHOU
JUTEpPaTypord, PpPEKOMEHJOBAaHHOW  pabodell  MmporpaMmorl  JUCHUILIUHBL;
NPOSIBUBLIMK ~ TBOPYECKUE  CIOCOOHOCTHM B TMOHUMAaHWM, U3JIOXKEHUH U
UCITIOJIb30BAaHUU MaTepUaJiOB U3yUYECHHOMN JMCHUUILTUHBI, O€3yNPEYHO OTBETUBILEMY
HE TOJIKO Ha BOIPOCHI OWieTa, HO M Ha JOMOJIHUTEIbHBIE BOMPOCH B paMKax
paboueit mporpaMmbl JUCIUTIIUHBI.

e OIIEHKH «XOpOIIO» 3aCiIy’KHUBAaeT CTYJEHT, OOHAPYKMUBIIMKA IOIHOE
3HAHWE MaTepuajga HW3YYEeHHOW JUCHUIUIMHBI, YCICIIHO  BBITOJHAOIINAN
MPEyCMOTPEHHBIE 3aJjaHus, YCBOMBILIHM OCHOBHYIO JUTEPATYPY,
PEKOMEHJOBaHHYI0 ~ paboyedl  MNporpaMMOM  JUCHUIUIMHBL,  MOKAa3aBIIEMY
CUCTEMAaTHYECKUM XapakTep 3HAHUM MO AUCHMIUIMHE, OTBETUBIIEMY Ha BCE
BOIIPOCKI OUJIeTa, HO JAOMYCTUBIIEMY MPHU 3TOM HEHNPUHIUIIHAIILHBIEC OIITMOKH.

e OIIEHKH «YJOBJIETBOPUTEIHHOY» 3aCIyKUBAET CTYACHT, OOHAPY>KUBIIUN
3HaHWE MaTepuaja HU3YYCHHOM JUCIUIUIMHBI B 0O0BEME, HEOOXOIUMOM JIs
nanbHee ydeObl U mpeacTosiel paboTsl Mo Mpodeccuu, CIpaBISIOMUNACS C
BBINIOJIHEHUEM 3a/IaHUW, 3HAKOMBIM C OCHOBHOM JIMTEPATYPOM, PEKOMEHI0BAHHOU
paboueil mporpaMMol JAUCHUIUIMHBI; JOMYCTUBIIUM MOTPENTHOCTHL B OTBETE HA
TEOPETUYECKUE BOIPOCHI, HO OOJAJAIOIMMUN HEOOXOJUMBIMU 3HAHUSMU JII HMX
YCTpPaHEHUS MOJi PYKOBOACTBOM IIPEMOAABATENS.

e OreHka «HEYAOBJIETBOPUTEITHLHO» BBICTABIISIETCSA CTYAEHTY,
OOHapy>KUBIIIEMY CEpPbE3HbIE TPOOENbl B 3HAHUSIX OCHOBHOTO MaTepuana
U3YYCHHOW JUCIUIUIMHBI, JIOMYCTUBIIEMY TPUHIMIHAAIBHBIE OMIMOKU B
BBITIOJIHGHUM  33JlaHWi, HE OTBETHBIIEMY Ha BCE BONPOCHl Owiera u
JOIIOJIHATENIbHBIE BONPOCHL. Kak mpaBuio, OLEHKA «HEYIOBJIETBOPUTEIBHO
CTaBUTCA CTyJEHTaM, KOTOpble HE MOTyT TMPOJOIKUTh OOy4YEeHHE IO
oOpa3oBaTelbHON  Mporpamme 0e3 JNOIOJHUTENIBHBIX  3aHATUHN o
COOTBETCTBYIOIIECH JUCHUIIMHE ((POpPMUPOBAHUS W PA3BUTHS KOMIIETEHIIUH,
3aKpEIIEHHBIX 3a JaHHOW JUCHUIUIMHOW). OLEHKa «HEYAOBJICTBOPUTEIHLHOY
BBICTABIIACTCS TAaKKE, €CJIM CTYJICHT: MOCJIE€ Hayajga SK3aMEHAa OTKa3ajCs €ro
cAaBaTh WIM HapylmIWi TpaBWiia cladyd dSK3aMeHa (CIUChIBaJ, MOJACKa3bIBal,
O0OMaHOM TBITANICA MOJYYUTh 00JI€€ BHICOKYIO OLIEHKY U T.1.).

Bonpocsl a1 3a4era
[Ipenmer n 3agaum Kypca NpOLECCHI U aIlaparsl.

Knaccudukaiys 0CHOBHBIX TPOIIECCOB XUMUYECKON TEXHOIOTHH.
OO01m1e NPUHITUIIBEI AaHATIA3a U pacdyeTa MPOIECCOB U ammapaToB.

Hwh e

[Tpuntuner MmoaenupoBanus. OCHOBBI TEOPUU TIOI00US.



5. OcHOBBEI THAPAaBIIMKH. >KI/II[KOCTB, OCHOBHBIC ITOHATHUA U OIIPCACIICHUS,
OCHOBHBIC (i)I/ISI/I‘ICCKI/Ie CBOMCTBA KUIKOCTH.

6. I'mppocraruka. I'mapocraTnyeckoe JaBIEHUE U €r0 CBOWCTBA.

7. JuddepeHnnanbHOe ypaBHEHUE paBHOBECUS )KUJIKOCTH Diliepa.

8. OCHOBHOE ypaBHEHHE T'MAPOCTATHUKH, €ro TEOMETPUUYECKUUA H
DHEPreTUYECKUMN CMBICII.

9. OnpeneneHue CuiIbl TOJHOTO JABJICHHUS JKUJIKOCTH HA IUIOCKHE
burypsr.

10.  3axon Apxumena. OCHOBBI TEOPUH IJIABAHUS TEII.

11.  IIpakTuyeckoe NpUMEHEHUE 3aKOHOB IMIPOCTATHKHU.

12. Tunpponunamuka. JluHUS Toka. DJeMeHTapHas CTpyHka © ee
CBONCTBA.

13.  YpaBHeHHe HEPa3pBIBHOCTH IS SJIEMEHTAPHOU CTPYHKHU.

14.  TIOTOK >KMJIKOCTHU U €r0 XapaKTEPUCTHUKHU.

15.  JuddepeHunanbHbie ypaBHEHUS ABWKCHUS HACAUTHHOM >KHUJIKOCTH
Diinepa.

16. JIuddepennumanbHoe ypaBHEHHUE HEPA3PHIBHOCTHU MOTOKA.

17. JuddepenuuanbHble YpaBHEHUSI JBWKCHHUS BSI3KOW SKHUJIKOCTH
Haspe-Crokca.

18.  VYpaBuenme bepHymnm s 3IeMEHTapHON CTPYWKH HICAIBHON U
pEaATbHOM )KUIKOCTH.

19.  VYpasuenue bepHynnu as mOTOKA KUIKOCTH.

20.  IIpakTtuueckoe mpuMeHEHUE ypaBHEHUs bepHyuim.

21. T'wuppaBnuyeckue COMPOTUBIEHUS. PeXUMBbI JBWKEHHS >KUIKOCTH.
OmneIT Pelinonbaca.

22.  Pacnpenenenue CKOpOCTEN M HAMPSHKEHUE CUIBI TPEHUS IO KUBOMY
CEUECHMIO IIPU JJAMUHAPHOM pPEKUME.

23. OmpeneneHne pacxoia W CpeaHEHd CKOPOCTH TPHU JIAMHUHAPHOM
pexXUMeE.

24.  OmpexeneHue MOTEPh HAMOPA MPU JAMHUHAPHOM PEXKHUME.

25. MexaHusMm # CTpyKTypa TypOysJeHTHoro mnoToka. l[lorpaHudHbIit
cioi. HampspbkeHue cuibl TPEHUS W paclpesiesieHe CKOPOCTe B TypOYJIEHTHOM
IIOTOKE.

26. Ilotepu Hamopa Ha TUIPABIMYECKUE CONPOTUBICHUA TpU
TypOyJICHTHOM peXHUMe. 30Hbl THAPABINYECKUX COMNPOTUBJICHHUM, Tpadux
Huxkypan3e.

27. TloTepu Hamopa B MECTHBIX COTIPOTUBIICHUSIX.

28.  lcreueHuwe >XHMIKOCTH 4Yepe3 Malible HE3aTOIJICHHbIE OTBEPCTHS B
TOHKOM CTEHKE ITPU MOCTOSIHHOM Hamope.



29.  Hcreuenue uepe3 HaCcaIKU MPHU MOCTOSHHOM HAIoOPE.

30. HcreueHue kMAKOCTH Yepe3 OTBEPCTHUSL U HACAJKH MPU MEPEMEHHOM
Harope.

31. Omnpenenennie u kinaccupuKalys ruapaBiInueckux mamuH. Hacocsl,
IIPOU3BOIUTENIBHOCTB, Hanop, MoutHocTh U KIIJ[ Hacoca.

32.  Cxema HacocHO# ycTaHOBKHM. Hamop Hacoca, BbICOTa BCAChIBaHMS.

33.  YCTpOMCTBO U MPUHITUT ACHUCTBUS IIEHTPOOSKHOTO HAcoca.

34.  OcHOBHOE ypaBHEHHE LIEHTPOOEKHBIX MAIINH DiiJiepa.

35. XapakTepHCTHKHU IIEHTPOOEKHOTO Hacoca.

36. OmpeneneHue pexuma pabOThl  IIEHTPOOEKHOrO Hacoca U
peryaupoBaHue ero NpoOu3BOIUTEILHOCTH.

37.  Ocessle HacoChl. BuxpeBbie HACOCHI.

38. YCTpONCTBO U NPUHIMIT JEUCTBUS MOPIIHEBBIX HAcOCOB. DOpMyIbI
IPOU3BOJAMTENILHOCTH, Tpaduku mnojgauv, Kod3(Q(UIHEHT HEPAaBHOMEPHOCTH
MOJIa4H.

39.  PoropHble HacOCHI, X XapAKTEPUCTUKHU U 00JIACTh IPUMEHEHHUS.

40.  Krnaccuduxanus 1 METO/BI pa3/ieIeHHs] HEOAHOPOIHBIX CUCTEM.

41. MarepuanbHblii OajgaHC MPOLIECCOB pa3JeNICHUs HEOJHOPOHBIX
CHCTEM.

42. OcaxxeHue Mo JeHCTBUEM CHIIBI TSKECTH, CKOPOCTh OCAXKICHUS.

43.  Pacuer otcToitHnKoB. KOHCTpYKIIH OTCTOHHUKOB.

44,  JIBWKEHUE >KUIKOCTH Yepe3 HEMOJBIKHBIC 3€PHHUCTHIC U TIOPUCTHIE
CJIOM.

45. T'wapoauHaMHKa KUISIIAX 3€PHUCTBIX CIOCB.

46.  Gunerpamusa. Buasl u cnocoObl ¢unbTpanuu, QUIBTPOBAILHBIC
NEPETOPOJIKH.

47. OcHOBHOE ypaBHEHUE (DUITBTPALIIH.

48.  KoHCTaHTBHI (pUIbTpAIIHH.

49.  KoHCTpyKIuu GUIBTPOB.

50.  Hentpudyruposanue, ieHTpoOCKHAs CUiIa, PaKTOp pasaeiacHus.

51.  Pacuer oTCTOMHBIX U PUIBTPYIOMINX HEHTPUDYT.

52.  Knaccudukanusi 1 KOHCTPYKIIUU HEHTPUDYT.

53.  Oumucrtka 3anbUICHHBIX Ta30B.

54.  IlepeMemmBaHue B )KUJKHUX CPelax, CIOCOOBI epeMEITMBAHNUS.

55. Mexanunueckoe nepeMeInBaHue, pacuer MOIIIHOCTH Ha
nepeMenInBaHue.

56.  Koncrpyknuu memanok. O01acTh uX MPUMEHEHHUS.



Bonpocsl a5 3x3aMeHa

1. OcHoBsl Temonepenayr. CriocoOwl mepeHoca Teria.

2. TeruoBble 6atancbl. OCHOBHOE ypaBHEHHUE TEIUIONEPEAAUH.

3. 3akoH Dypre. uddepennmansHoe ypaBHEHUE TETUIOMPOBOIHOCTH.

4, YpaBHEHHUE TEIIIONPOBOIHOCTH IUIOCKOW U IWJIMHAPUYECKON CTEHKH.

d. TerioBoe u3yyeHue.

6. [lepenaua Temna koHBekuuen. 3akoH HeroToHa.

1. Juddepeniuanbaple ypaBHEHUS KOHBEKTUBHOTO TEIJIOOOMEHaA.

8. TeroBoe nomo6ue. ONbITHBIE TaHHBIE TIO TEIJIO0TIAYE.

Q. Temnonepenaya, ko3 PUIIMEHT TeIUIONEPEIavu, CPEIHS TBIXKYIIAS
cuia.

10.  HarpeBanmue, HarpeBarolfe areHTbl U CIIOCOOBI HATPEBAHMSI.

11. OxnaxiaeHue, OXJIQXKIAIONME areHTHI, CIIOCOOBI OXJIaXKICHMS,
KOH/ICHCAILISI.

12. KoHcTpyKIuu TerI00OMEHHBIX anmnaparos.

13.  Pacuert Temi00OMEHHBIX anmnaparos.

14.  PacyeT KOHIEHCATOPOB I1apOB.

15.  BrmapuBanue. OJHOKOPIYCHBIE BHITIAPHBIC YCTAHOBKH, YPABHEHHS
MaTepUaJIbHOTO U TEIJIOBOTO OanaHca.

16. MHoTrOKOpITyCHBIE BHIIIAPHBIE YCTAHOBKH, cXxeMbl MBY.

17.  MarepuanbHbIil ¥ TEIJIOBOM OallaHC MHOTOKOPITYCHOM BBITTAPHOM
YCTaHOBKH.

18.  PacyeT MHOTOKOPITYCHBIX BBITIAPHBIX YCTAHOBOK.

19.  KoHCTpyKIIMM BBIMTAPHBIX aIapaToB.

20.  Knaccudukanus u xapakTepuCTUKa MaCCOOOMEHHBIX MPOIIECCOB.

21.  ®da3oBoe paBHOBecue. JIuHus paBHOBECHSI.

22.  YpaBHeHue MatepualbHOTO OanaHca. Pabouas nuHus.

23.  Ckopocth Maccomnepenoca. MonekyisipHas u TypOyIeHTHas
nudy3usi, KOHBEKTUBHBIN MEPEHOC.

24.  JludbdepennuanpHoe ypaBHEHUE KOHBEKTUBHON AU y3UH.

25. MexaHu3M U MOJICIIM MacCcoTiepeHoca.

26.  YpaBHeHHE MaccOOTa4yH. Y paBHEHHE MacCOIEepEaayu.

27. VYpaBHEHHE aAAUTUBHOCTH (PA30BBIX COMPOTUBICHUH.

28. Cpennss ABUXKYIIas Cujia MpOILIECCOB Maccorepeaadn.

29.  Yucno enuHuIl nepeHoca. BeicoTa e IuHUIIBI IEpeHoca.

30.  OmpeneneHrie OCHOBHBIX pa3MEepPOB MACCOOOMEHHBIX aIapaToB.

JlnameTp MacCOOOMEHHBIX aIlllapaToB.



31.  Omnpenenenue BEICOTHI MACCOOOMEHHBIX allMapaToB. AHATUTUYECKHIMA
U rpadUuecKuil METOJ ONpeIeJICHHUS YUCIIa CTYIIEHeH KOHTAKTA.

32. Macconepenaya ¢ TBepAoM ¢azoi.

33.  Ao6copObuus. PaBHoBecue mipu abcopOumm, 3akoH ['eHpu.

34. MaTtepuabHBIN 1 TETUIOBOM OaaHc abcopOIuy.

35.  VYcrpoiictBo abcopOepoB.

36. Cxema aOcoOpOIMOHHBIX YCTAaHOBOK. [[ecopOrusi.

37.  TleperoHka *XUAKOCTU U peKTUPUKAIMSA. XapaKTEPUCTUKH
JNBYX(a3HbIX CUCTEM MAP-KUAKOCTh M X KIacCUpUKaIus.

38.  ®a3oBoe paBHOBECHE B UJICATBHBIX U PEATBHBIX CMECSIX.

39. IIpocTtas meperoHka u €¢ BUbI.

40.  Ipunuun pextudukanuu. Cxembl peKTHPHUKAITMOHHBIX YCTaHOBOK.

41. MarepuanbHslil 0anaHC peKTU(PUKALIMOHHON KOJIOHHBI. Y paBHEHUS
pabounXx JTUHUH.

42.  Tloctpoenue pabounx nuHUi Ha Y-X — Iuarpamme.

43. MuHuManbHOE U ACHCTBUTEIBLHOE (PIIETMOBOE YUCIIO.

44,  TennoBoii 6amaHC peKTUDUKAITMOHHONW KOJIOHHBI.

45.  Pektuduxanyst MHOTOKOMIIOHEHTHBIX cMeceil. CrieninaabHble BUbI
peKTU(PUKALIUN.

46.  YCTpOMCTBO PEKTH(PUKAIIMOHHBIX alllapaToB.

47.  Cyuika, BUAbl U COCOOBI CYILIKH.

48.  OcHoBHBIE TapaMeTPHI BIAKHOTO Bo3ayxa. |-X- nuarpamma
BJIQXKHOTO BO3/yXa.

49.  PamHoBecue mpu cymike. BiaxxHoCTh MaTepraia U U3BMEHEHHE €T0
COCTOSIHMSI B TIPOLIECCE CYILIKH.

50.  ®opwmpbl CBS3U BIaru ¢ MaTepUaIoOM.

51. MarepuanbHbiii 6anaHc cymku. Pacxos Bo3myxa Ha CYIIIKY.

52.  TemnnoBoii 6anaHc cymiku. Pacxox Termma Ha CyIiKy.

53. AnamuTtudeckuii u rpadoaHATMTUIECKUI METOIBI pacyeTa mporecca
CYLIKH.

54, BapuanTsl nporiecca CymkH.

55.  CkopoCTb U TIEPHOJIBI CYIIKH.

56. MHTEHCHBHOCTH MCTIAPEHUS BIIary.

57.  llepemenienue Biaru BHyTpH MaTepuarna.

58.  IIpoaomKUTEeILHOCTh MPOIIEcca CYIIKH.

59.  VYcrpoicTBO CyHIMIIOK.



11. YueOHO-MeTOAHYECKOE 0O0ecTIeYeHHe JUCITHIIIINHBI

11.1 PekomeHayemasi JJuTeparypa

1. boponymun J[.M. IIpoueccel n anmapaTtbl XUMHUYECKON TEXHOJIOTHUH :
yaebHoe nocobue / boponynun JI.M., UBanen B.H.. — Kemeposo : KemepoBckuii
TEXHOJOTHUECKUI WHCTUTYT MUIIEBOM mpombinuieHHoctH, 2007. — 168 c. —

ISBN 978-5-89289-435-7. — TekcT : 31eKTpOHHBIHN // DIEKTPOHHO-ONOINOTeUHas
cucrema IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/14388.html

2. Oponos B.D. Jlekuuu 1o Kypcy «lIporueccsl u anmaparbl XUMAYECKON
texHosorun» / ®ponos B.®.. — Cankr-Ilerepoypr : XUMU3IAT, 2020. — 608
c. — ISBN 078-5-93808-348-7. — TekcT : SJEKTpOHHBIA // DIEKTPOHHO-
OubIMoTeUHas cucTtema IPR BOOKS : [caitT]. — URL:
https://www.iprbookshop.ru/97816.html

3. PomankoB ILI. Meroael pacyera mpoOUECCOB U amlIaparoB
XUMHUYECKON TEXHOJIOTMH (MpUMEpPHI U 3a7auM) : yuyeOHoe mocoOue i BY30B /
Pomankos IL.I'., ®ponoB B.®D., ®mucrok O.M.. — Cankr-IletepOypr
XUMU3AAT, 2020. — 544 c. — ISBN 078-5-93808-349-4. — Tekcr :
ANIEKTPOHHBIN // DnekTpoHHO-Oubnoreunas cucrema IPR BOOKS : [caiiT]. —
URL.: https://www.iprbookshop.ru/97815.htmi

4, AxbaeBa J[.H. TecrtoBble 3amanus 1o gucuuiimHe «OCHOBHBIC
IIPOLIECCHI U alIapaThl XUMUYECKOW TEXHOJIOTHW» : ydyeOHoe mocobue / AxOaeBa
JA.H., Emosa X.T.. — Anmartel : Ka3axcknii HallMOHAJbHBIA YHHBEPCUTET WM.
anp-@apabu, 2014. — 86 c. — ISBN 978-601-04-0438-0. — Texkcr

AJIEKTPOHHBIN // DnekTponHo-Oubamoreunas cucrema IPR BOOKS : [caiiT]. —
URL.: https://www.iprbookshop.ru/58754.htmi

5. PasunoB A.U. Ilpoueccyl u anmaparbl XUMUYECKOW TEXHOJOTHH :
yuebHoe mocodue / PazunoB A.U., Kiunos A.B., [IpsikonoB I'.C.. — Ka3zaus :
KazaHcknii HalMOHANBHBIN UCCIENOBATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCHUTET,
2017. — 860 c. — ISBN 978-5-7882-2154-0. — TekcT : 3JIEKTpOHHBIN //
OnekTpoHHo-Oubamoreunass cucrema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/75637.html

6. T'yxens FO.A. [Iporecce u anmapatsl XuMuyeckor TexHosnoruu. Y.1.
[M'unpomexannueckue MPOIECCHl U ammapatsl : yaeoHoe mocodue / ['yxens FO.A..
— brnarosemenck : AMypcKHil TocyaapcTBeHHbIN yHuBepcuteT, 2019. — 96 €. —
Tekcr : amekTpoHHBIM // DnexkrpoHHO-OmOmmMoreyHas cucrema [IPR BOOKS :
[cariT]. — URL.: https://www.iprbookshop.ru/103906.html

7. T'yxens FO.A. IIponeccel u anmapatbl XUMU4YecKo TexHojoruu. Y.2.
TemnnoBble mporecchl W ammapaThl : ydeOHoe mocobue / ['yxenr HO.A.. —
bnarosemnienck : AMypckuii rocymapcTBeHHbI yHHBepcuTeT, 2020. — 65 C. —


https://www.iprbookshop.ru/14388.html
https://www.iprbookshop.ru/97816.html
https://www.iprbookshop.ru/75637.html
https://www.iprbookshop.ru/103906.html

TexkcTt : anmekTpoHHbIN // DnexkTpoHHO-OmOmmoreunas cucrema [PR BOOKS :
[cariT]. — URL.: https://www.iprbookshop.ru/103907.html

11.2. Ileproguveckue U3TAHUA
He ucnonvzyromces

11.3. HopmMaTHBHO-IIPABOBbIE AKTHI U HHbIE IPABOBbIE JOKYMEHTbI
He ucnonvzyromes

11.4 IlepeyeHb 31eKTPOHHO-00Pa30BaTEJIbHBIX PECYypCOB

1. VdeOHO-MeTOaUYECKHUE MaTepUabl MO JUCIUTIINHE «OCHOBBI SHEPTO- U
pecypcocoepexeHus» (IMEKTPOHHBIN 00pa3oBaTeNbHBIN pecypc pa3mernieH B MOC
OTU (dbunuan) CI'TY umenu ['arapuna FO.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=187

2. Caiitr OTU (bumman) CI'TY umenu [arapuna FO.A. http://techn.sstu.ru/

11.5 DyIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI
1. «3BbC IPRbooksy,

2. «OBC elibrary»

3. OBC «kKOHCVYJIbTAHT CTYJAEHTA»

11.6  Pecypcbl  uHPOPMALMOHHO-TEJIEKOMMYHMKALMOHHOM  CeTH
«HHTEepHET»

1. http://elibrary.ru / Hayunas snekTpoHHas OMOiImoTeKa

2. http://www.iprbookshop.ru / DOnektpoHHas OuOIUMOTEYHAsT CcHCTEMa
IPRbooks

3. http://lib.sstu.ru_/ HaydHo-texnudeckas Oubmmoreka CITY umeHu

["arapuna 1O.A.
4. https://lwww.edu.ru / «Poccuiickoe oOpazoBaHue» - GdenepaabHbINd
opTal

5. http://www.runnet.ru / denepaibHas YHUBEPCUTETCKAss KOMITBIOTEpHAS
cetb Poccnn

11.7 IleuaTHble U YJIEKTPOHHBIE 00pa3oBaTe/ibHbIE pecypchl B (popMax,
aJanTUPOBAHHLIX /UIS CTYAEHTOB ¢ OIrPAHHYEHHBIMH BO3MOKHOCTSIMH
310POBbA (IJIs TPYII U IOTOKOB ¢ TAKUMM CTYJA€HTAMHU)

1. AnantupoBanHas Bepcus HOb, nng ucnonb3oBaHUsS HWHBAIWIAMU U
JIMIIaMU ¢ OTPaHUYCHHBIMUA BO3MOKHOCTSIMH 3/I0POBbS

OO6yuaromuecs u3 urcia nHBaIMaA0B U ull ¢ OB3 obecredeHsl ne4aTHHIMU
U JJIEKTPOHHBIMA 00pa30BaTEIbHBIMU pecypcaMu B (opMax, alaiTUPOBAHHBIX K
OTPAaHUYCHUSIM HX 3I0POBBSI.


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=187
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http://elibrary.ru/
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http://www.runnet.ru/

12. UndopMaumoOHHO-CIPABOYHBbIE CHCTeMbl U MNpodeccHOHATBLHbIE
0a3bpl JaHHLIX

OOGyuaronuMcst obecrieueH A0CTyn (yaalleHHBIM JOCTYI), B TOM 4YHCIIE B
cily4ae IPUMEHEHUS AJIEKTPOHHOTO 00yUYEHHUs, TUCTAaHIIMOHHBIX 00pa30BaTelIbHbIX
TEXHOJIOTHM, K COBpPEMEHHBbIM MpodecCUOHATBHBIM 0a3aM  JaHHBIX U
MH(OPMAIMOHHBIM CITPABOYHBIM CHCTEMaM.

12.1 llepeyeHb HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM
1. CnpaBounas npaBoBas cucteMa «KoHcynpranT [1mtocy

12.2 Ilepeuenb npoeccuOHATBHBIX 023 JAHHBIX
He ucnonvzyromes

12.3 IlepeyeHb MH(POPMANMUOHHBIX TEXHOJOIWI, HMCIOJb3yeMbIX IPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 MNpoLecca MO0 IMCHUILIMHE, BKJIIOYasi
nepevYeHb NPOrpaMMHOI0 odecrnedeHnst

OOpazoBarenbHbIN IpoliecC MO AUCHUILIMHE oOecreyeH HeOoOXOIUMBIM
KOMIUIEKTOM JIMLEH3UOHHOTO U CBOOOJHO pacnpoCTPaHSEMOro IMPOrpaMMHOTO
o0ecrieyeHus, B TOM YHCIE OTEYECTBEHHOI'O IPOU3BOJACTBA  (TIOJJICKUT
OOHOBJIEHHUIO ITPH HEOOXOIUMOCTH).

1) JIuneH3nOHHOE MPOTPAMMHOE 00ECIICUCHHE:

Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint),
GoogleChrome.

2) CBOOOIHO pacmpocTpaHsIeMOe MPOrPaMMHOE 00ECTICUCHHE

Kaxnprii  oOyuarommiics B  TEUYEHHE BCEro mepuoja OOydeHHUs
obecrieunBaeTCsl UHAUBUIYAIbHBIM HEOTPAHUYECHHBIM JOCTYIOM K 3JIEKTPOHHO-
OMOMMOTEYHON CHUCTEME | DJIEKTPOHHOM WH(OOPMAIIMOHHO-00pa30BaTeIbHON
cpene.

13. MaTepuaibHO-TeXHHYECKOe 0O0ecreYeHne

Yuebnas ayoumopusi 01151 nposedeHust 3aHAMuUL 1eKYUOHHO20 MUnda

YKOMILUIEKTOBaHA  CICIUATM3UPOBAHHON MeEOENbl0 M TEXHUYECKUMH
cpeacTBaMu oOyueHms: 24 pabouumx MecT oOydaronuxcs; paboyee MecTo
NIPENoAABaTelsA; KJAacCHas [OCKA; IPOEKIWOHHBIM JKpPaH; MYJbTUMEIUWHBIN
MPOCKTOP; HOYTOYK, TOAKIIOUEHHBIM K ceth VHTEepHET ® JOCTyIIoM B
uHpopmarimonHo-oopazoBarenbHyo  cpeny OTU  (bunuan) CI'TY umenn
larapuna FO.A.; aeMoHCTpallMOHHOE OOOpYIOBaHUE | Y4EOHO-HAIJISIAHBIC
0COOUsI, 00SCIICYMBAIONINE TEMATHUYCCKUE MLTFOCTPAIMK TI0 pabodeit mporpamme
JUCITUTLTHBI.

Vuebnasa ayoumopus onsa npogedenus 3auamuil NPAKMU4ecKkozo mund,
meKywe2o KOHMPOAA U NPOMENCYMOYHOU ammecmayuu, 2pynnogulx u
UHOUBUOYANLHBIX — KOHCYIbmayuti  YKOMIUIEKTOBaHA  CIICIHAIU3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMH CpeIcTBaMHu oOydeHws: 24 pabounmx MecCT
oOy4Jaromuxcs; padodee MECTO MpenoaaBaTesisl; KJIacCHas TOCKa; MPOEKIIMOHHBIHI
9KpaH; MyJIbTUMEANINHBIA MPOEKTOP; HOYTOYK; TEMOHCTPAIIMOHHOE 000pYy/TI0BaHNE



U y4eOHO-HAaIJSITHBIE TIOCOOUS, O00ECIeUNBAIONINE TEMATHYECKHUE WILTIOCTPAIIAN
1o paboueii mporpaMmMe JUCIUILTAHBIL.

Yuebnas ayoumopus ons nposedenus sanamuil 1a60pamopHo20 munda

YKOMIUIEKTOBaHa CICIHATU3UPOBAHHON MeEOENbl0 M TEXHUYCCKUMU
cpeactBamu oOyueHus: 40 pabouumx MecT oOydarouuxcs; pabouee MecTo
NperoaaBaTelis; KJIacCHas JOCKa; MPOCKIIMOHHBIM 3KpaH; MYJIbTUMEIUHHBIN
POEKTOp; HOYTOYK, TOAKIIOYCHHBIH K ceTh WHTEepHET © JOCTyloM B
nH(popmarmonHo-oopazoBarenbayto  cpeny OTU  (dmwmman) CI'TY umeHu
larapuna FO.A.; neMoHCTpallMOHHOE OOOpYyIOBaHUE U Y4YEOHO-HAIJISIAHBIC
moco0us1, 00eCIeYNBAIONINE TEMATHUYECCKUE WILTFOCTPAIMH TI0 pabodeit mporpamme
JUCITUTITHBI.

YKOMILIEKTOBaHa 000PYI0BAHUEM

1. Hentpudyra

2. YCTaHOBKH HECTaHIAPTHOTO U3TOTOBJICHUS: YCTAHOBKA ISl OTIPEACIICHUS
CKOPOCTHU OCKJICHUS O] IEUCTBUEM CHIIBI TSKECTH

3. JlaGoparopHas ueHTpudyra ajis pas3ielieHus HEOJHOPOIHBIX CHUCTEM B
T0JI€ IICHTPOOEIKHBIX CHUIT

4. YcraHoBKa 15 ONpe/IelIeHUs] KOHCTAHT QUIIbTPALIUU

5.YcraHoBKa JiJ1st UCCIIEIOBAHUS TUAPOIMHAMUKH KUIISIIIETO CIIOS

6.YcraHoBKa ISl OMpEEICHUs] MOIIHOCTH Ha MEPEeMEIIMBAHUE B >KUJKHUX
cpenax.

PaGOUyr0 IPOrPAMMY COCTABHI J.TEXH.H., TOEHT _ (/- [Hepemyxuna H.B.

A



14. TonosiHeHns 1 MI3MEHEHUs1 B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 rojaa, mpoTokos Ne

3aB. xadenpoit / /

BHeceHHbIe M3MEHEHNs YTBEPKIEeHbI Ha 3acenannn Y MKH
« » 20 ropma, mpoTokos Ne

[Ipencenarens YMKH / /






