MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET
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YTBEPXIAIO
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YTBEPXJIAKO /M.H. Bonnaes/
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(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)
HanpaBnenune noaroToBku
(crienuanbHOCTD) 18.03.01 XumMuveckast TEXHOIOTHs
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)

HanpasnenHoctsb TexHoorns XMMIU4EeCKON nepepaboTKU APEBECUHBI

Kypc 3

Cemectp 5,6

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoeMKocTb 10 yueOHOMY IUIaHy 32419
Jlexunn 18
JlabopaTopHbIie pabOThI -
[IpakTuueckue 3aHATHS 20
WNHnas xonTakTHas pabora -
Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 38
KonrtakTHas paboTa 1o sK3aMeHy 6
KypcoBoii mpoekT (padota) 6
CamocrosrenbHas paboTa 00yJaronmxcs

(0e3 yuera 3K3.) 250
CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30
OK3aMeH 6
3auer 5
BPK, 13 .
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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnenmanibHOCTH) 18.03.01 XuMudeckast TEXHOJIOTHS

[TporpamMmmy cocTaBuIu:

3aBeAyIOIMNA Kadeapoi JOI1 COI'NTACOBAHO P.X. Iaitnyniaun

(1OMKHOCTD) (xadenpa) (N.0. damuus)

JIOLEHT C yYCHOH CTENICHBIO JOI1 COTI'JTACOBAHO P.X. Iaiinymiun
KaHJIMJaTa HayK

(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa nepeBooOpabaThIBarOIIMX MPOU3BOJICTB

(HammMeHoBaHUe Kadeaphl)
14.01.2026 poToKoJ Ne 4

(mara)
3aBenyronmii kKageapoit COT'JTACOBAHO P.X. lalinymma

(1.0. ®amunus)

Pa6ouas mporpamma COI'JTACOBAHA ¢ ¢akynbTeToOM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYET peiictByromeit OI1.

3aBenyromuit kadenpoit COI'JTACOBAHO P.X. laitnymina
(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHccHM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO J.W. MyxopToB

(M1.0. ®amunus)

Okcnept(sl): Kponotos Anekcanap EsrenseBuy, nupexkrop OOO "TaitH"

Pabouas mporpamma npoBepeHa u 3apeructpupoana B YMI] 19.02.2026 r.
Crnermmamuct yueono-meroandeckoro nearpa COI'JIACOBAHO /T.A. CmupHosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaMMEHOBAHME | MHAMKATOPA JOCTHIKCHUS

KOMIETECHIINU KOMIIETCHIUU
1. OIIK-4 OIIK-4.1 Ocy1iiecTBis€T [3HAHUSA: - TEXHOJIOTUYECKHUX IIPOLIECCOB U
Crniocoben TEXHOJIOTUYECKHUI TEXHUYECKHUX CPEACTB JIJI H3MEPEHHS OCHOBHBIX
obecreynBaTh  |IPOIECC B COOTBETCTBHM |IIapaMETPOB TEXHOJIOTHYECKOTO IIPOLECCA, CBONCTB
[IPOBEICHUE C PErIaMeHToOM U CBIPbS U NIPOAYKLIUU
TEXHOJIOTMYECKO [UCIIOIb30BaTh YMEHHUS: - OCYIIECTBIECHHUS TEXHOJIOTNIECKUX
o mpoiiecca, TEXHUYECKHE CPEACTBA  |[POLECCOB B COOTBETCTBHU C PETIIAMEHTOM U
HCIIOJIE30BaTh  |JIg H3MEPEHMS HCIIOJIb30BaHMS TEXHUYECKUX CPEICTB IJIsS
TEXHUYECKHUE OCHOBHBIX IMapaMeTpoB  [M3MCPCHUA OCHOBHBIX I1ApaMETPOB
cpeacTBa A TEXHOJIOTUYECKOT'O TCXHOJIOTHYCCKOI'0O IMpouecca, CBOUCTB ChIPbA U
KOHTPOJA Ipouecca, CBOMCTB ChIpbs |[IPOAYKINH
[1apaMeTpOB Y IPOLYKLUHN HABBIKH: - 00€CIICUEHHsI OCYILECTBICHUS
TEXHOJOTHYECKO TEXHOJIOTMYECKUX IPOLECCOB B COOTBETCTBUU C
o Tpoliecca, PErIaMEHTOM U UCIOJIb30BaHUS TEXHUYECKUX
CBOMCTB CHIPbS U CPEICTB JI U3MEPEHMS OCHOBHBIX IIapaMeTPOB
rOTOBOM TEXHOJIOTMYECKOI0 IpoLecca, CBOMCTB ChIPbs U
OpOAYKLHH, IpOoayKIMHU
OCYILIECTBIIATD
U3MEHEHHE
[1apaMeTpOB
TEXHOJIOTHYECKO
ro mpolecca npu
U3MEHEHUU
CBOMCTBA CBIPBS

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa otHocuTes K o0s3aTenbHoi yactu OITOIN.

JucnuninuHa sSBIseTcs 0053aTeTbHON

Hns  mpomomkenust  (GopMHpOBaHHUS — 3asABICHHBIX  KOMIIETEHIIMI  HEOOXOAWMBI  3HAHUS
MPEAMIECTBYIOMNX TUCIUIIINH: MartepuanoBenenne. TexXHOIOTHs KOHCTPYKITMOHHBIX MaTepPHAIOB
(OIIK-4), IpeBecunoBeneHue u ecHoe ToBaposeneHue (OITK-4)

N3yuaemass NUCHMIUIMHA SIBISETCS OCHOBOM JUIsl TIPOJOJDKEHUS (OPMHUPOBAHUS YKa3aHHBIX
KOMIETSHIIMA B CIEAYIONMIUX TOCYIapCTBEHHON HTOroBoi arrtecranuu B (opme: IloaroroBka k
HpoILieype 3alUThI U 3allMTa BBIMYCKHOH KBamupukarmonnoi padotsl (OITK-4)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOT' MM

Jns popMupoBaHUS 3asgBICHHBIX KOMIIETEHIIUH HCHOJIB3YIOTCS METOJOJOTHUYECKUE TEXHOJIOTHUH,
peanu3yronme JesATEeIbHOCTHBIM, JIMYHOCTHO-OPUEHTHUPOBAHHBIN, MPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPATETMYECKUMH TEXHOJIOTUSMH SIBIISIFOTCS: JIEKLMOHHBIE 3aHATHUS, MPAKTUYECKHE
3aHATUA




Ha gpoctumxeHne KOHKPETHBIX Iiefie OOydeHHs HampaBieHbl MPUMEHsSIEMble TaKTUYECKUe
TEXHOJIOTHH: 33JJaHus, KJIACCUYECKasK JICKIIHS

Paznen 4. COAEP’KAHUE JUCLMITIIMHDBI

S cemecTp

N Komnuectso | @opmupyemslie
Bunbl u TeMbl 3aHITHIA

JacoB KOMIICTEHIUU
I'mapomexaHndeckue Npouecchl 52 OIIK-4
Jlexuus. 1. 3aKOHBI COXpaHEHUS MacChl, SHEPTUU U 1

KOJIWYECTBA JIBIKCHMA. BI3KOCTE KUIKOCTEH,
HBIOTOHOBCKHE U HEHBIOTOHOBCKHUE KUJIKOCTH.
PexuMbl TeueHus JKUJIKOCTEN.

Jlexuus. 2. OCHOBHbBIE YpaBHEHMSI TUAPABINKU 1
(ypaBHeHMEe Hepa3pbIBHOCTH, ypaBHeHHe HaBbe-CToKCa, OCHOBHOE
ypaBHEHUE THJIPOCTATHKH,

ypaBHeHHe bepHyn).

Jlexuus. 3. MoaenupoBaHue XMMUKO-TEXHOJIOTHYECKUX 1
nporeccoB. OcHOBBI Teopuu noxodus. Kpurepun

noaoous.

Jlexuust. 4. I'mapaBinuyeckoe CONPOTUBICHHUE 1

TPYOOIIPOBOJIOB | armaparoB. Pacder MomHOCTH
Hacoca (BeHTHisITopa). PaboTta Hacoca
(BeHTHIATOPA) HA CETh.

IIpakTueckoe 3anaTue. TexHuueckas ruapaBivKa. 2
I'mapocratuka. YpaBHeHue pacxona. Pexxumsl
TEUEHMS KUIAKOCTU. Y paBHEHHE bepHymum u
ero npwioxenus. [lorepu naBneHust Ha TpeHUE
Y MECTHBIE COITPOTUBJIEHUS. 3aTPaThl SHEPTUU
Ha TPAHCIOPTUPOBKY JKUIKOCTEW U ra3oB.

[TpakTideckoe 3austTue. Hacocwl, BEHTHIATOPEI. 1
XapakTepucTiuka Hacoca, paboTa Hacoca Ha CETh.
Paboyas Touxa.

[TpakTrueckoe 3ansatue. CamocrosTenbHas padoTa 1
PacueT MOIIHOCTH HACOCOB U BEHTUJISITOPOB

3amanus 111 CaMOCTOSITEIbHOM pabOTHI, B TOM YKCJIE BHIMIOJHEHNE
N3yuenue NeKIMOHHOTO MaTepHalia v MOATOTOBKA K TEKYILIEMY
KOHTPOJIIO, BHITIOTHEHUE U 3aIIUTa TPAKTHIECKUX padoT, U3yueHue

JIOTIOTHUTEILHOTO MaTepHaa. 44
Tenj1000MeHHbI€ TPOLECCHI 56 OIIK-4
Jlexnus. TemmoBoit 6ananc. YpaBHEHUS TEIIOOTAAYN 2

U Teruionepeaadn. MexaHu3Mbl iepeHoca TETUIOTHI.
JuddepennnanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca TerioTsl. [logodue mpormeccos
TerooTAaun. KpurepuaabHble ypaBHEHUS
TETUTOOTAa4yH. THITOBBIE CITydyar KOHBEKTUBHOTO

TerIoo0MeHa.
Jlexus. Pacder TernmooOMeHHOM anmapaTyphl. 2
Jlekuus. BemmapuBanue. MaTepuanbHbId U TETIOBOU 1

0anaHChl OTHOKOPIYCHON M MHOTOKOPITYCHOM
BBINAPHBIX YCTaHOBOK ONTHUMAIIBHOE YHCIIO




KOPITYCOB B MHOTOKOPIYCHOU BBIIAPHOMH
YCTAHOBKE.

Jlexmms. Knaccudukarus 1 KOHCTPYKIIMH OCHOBHBIX.

[Mpaktudeckoe 3ansitue. OCHOBBI TEIUIONEPEAAYH
TennoBoii 6ananc. Temonepenada. CpeaHsis
paszHocTh Temriepatyp. Koaddurment
tertonepenaun. Pacuer koaddunrenton
TEIIOOTAa4yn. PacueT TermiooOMEeHHBIX aliaparoB.

IIpakTHueckoe 3aHsaTue. BeinapusBanue.
MartepuabHbINA U TEMJIOBOU OaaHCHI.
Temionepeaya B BbIIAPHBIX annaparax.

[TpakTrueckoe 3ansaTue. Pacyer TeriooOMEHHBIX anmnapaToB U
BBEITTApHBaHME.

[IpakTuueckoe 3ansaTue. OnpeneneHue pexxuma TeUeHUs KUIKOCTH,
pacuer
yyucia PeliHonbaca.

3aanus 111 CaMOCTOSITEIbHOM padOThI, B TOM UMCJIE BBIMIOJHEHUE
W3ydeHue TeKIIMOHHOTO MaTepuaa U MoJAr0TOBKa K TEKYIIEMY
KOHTPOJTIO, BBITIOJTHEHUE H 3aIUTa MPAKTHICCKUX PabOT, U3YUCHHE
JIOTIOJTHUTEIBLHOT0 MaTepuaa.

44

HMuas konTakTHas paboTa:

6 cemecTp

Bunsl u TeMbI 3aHATHH

KoanuectBo
4acoB

dopmupyemble
KOMIETEHLINHU

MaccooOMeHHbIe ITPOoIeCChI

150

Jlexuus. 3akoHbl (pa30BOro paBHOBECHS

Jlekuus. MexaHu3Mbl EpeHOCca BENIECTBA

Jlexmust. A6copOrust

Jlexus. JucTrinisams

Jlexuus. Ileperonka u pekrudukanus

Jlexius. DkcTpakius

Jlexuus. AncopOuus

Jlexuus. Cymika

[TpakTryeckoe 3aHsTHe. MaccooTada U Maccorepeaya.
Koaddumments MmaccooTnaun u Maccornepenaun. JBuxyias cuia
IIpolecca.

SV Y IS I I I I I

[TpakTuyeckoe 3ansaTue. MaTepuansHblii 6ananc. Pacuer
HAaCaJOYHbIX
abcopOepoB.

[TpakTrueckoe 3ansTHE. MaTepHanbHbIM U TETIOBOM OalaHChI
pekTudukanuu. Pacyer TapenbyaTbix peKTU(HUKAITMOHHBIX KOJIOHH.

[TpakTnueckoe 3angatue. KonBektuBHas cymika. J[narpamma I-x.
MarepuanbHblii M TETUIOBOM OanaHchl. Pacuer pa3nnyHbIx
BAPUAHTOB KOHBEKTUBHBIX CYIIMJIOK.

3amanus A CaMOCTOSITENIbHOM pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
KYPCOBOTO MPOEKTa/pabOThI

W3ydeHne TeKIMOHHOTO MaTepraia U MOrOTOBKA K TEKYIIEeMY
KOHTPOJTIO, BBITIOJTHEHUE M 3alIUTa TPAKTHYECKUX PadOT U
KYPCOBOTO MPOEKTA, U3yYSHHE JOTOTHUTEILHOTO MaTepHuaa

132

OIIK-4




BBITIOJITHEHHE KYPCOBOTO MTPOEKTA/paboThI 30
WMnag koHTakTHag padoTa: 3aIuTa KypCoBOro IMpoeKTa/padoTsI 0
IToaroToBKa K S5K3aMeHY 30
IIpoBeeHne 3K3aMeHa 6

Pazpmen 5. METOAUMYECKUE VYKA3AHUA JISI OBYUAIOIIMXCA IIO OCBOEHHUIO
JUCHUIJIMHBI

M3ydyeHne AUCHUIUIMHBI PEKOMEHAYETCsl HauaTh C O3HAKOMJICHHMS C pabodeil mporpaMmoi, ee
CTPYKTYpPOHl U coIep)KaHHeM pa3ZenioB. Y4eOHBI Marepuan CTPYKTYpUPOBAH, H3y4CHHE
JUCIUITIINHBI OCYHICCTBIIAACTCA B TEMaTHUECKOM IIOCJIICAOBATCIIbHOCTH.
3aHAITUA JIEKHHOHHOTO THMAa JAIOT CHUCTEMAaTU3UpPOBAHHbIE 3HAHUA [0 JUCLUIUIMHE,
KOHLIEHTPUPYIOT BHUMaHUE Ha HauOoJjee CIOXKHBIX U BaKHBIX BOIIpocax. Bo Bpems JIeKIMOHHBIX
3aHATUI PEKOMEHIyeTCsl BECTU KOHCIIEKTHPOBAaHUE y4eOHOro MaTepuaia; oopamars BHUIMaHUE Ha
(GOpMyJIUPOBKM U KaTEropuH, pacKpblBAalOIIUE CYTb MPOOJIEMBl, SBJIEHUS WM TpOIEcca;
3a(1)I/IKCI/IpOBaTI) BBIBObI u IMPAKTUYCCKUC PEKOMCHOAIN.
[TonrotoBka K 3aHATHSIM CEeMHHAPCKOTO THINA BKJIIOYACT O3HAKOMJIEHHE C IUIaHOM
NPaKTHYECKOT0 3aHATHs; pabOTy C KOHCIIEKTOM JIeKIIMH, BBINOJIHEHHE [JOMAIIHEro 3aJaHus,
paboty ¢ yueOHOH © Yy4eOHO-METOJMYECKON JMTEepaTypod, HAyYHBIMH W3JAHUSIMH U
AIIEKTPOHHBIMU 00pa30BaTEIBHBIMUA PECypCaMH, PEKOMEHJOBAaHHBIMU pabodell mporpaMmon
JMCIUTIIHHBL.

ConepxaHne caMOCTOATEIbHOH PadoThI onpexaessercs padouedl MporpaMMoON JUCHMILIMHBI,
OLNCHOYHBIMU W MCTOAWYCCKUMH MaTcpuajiaMu, 3aJaHUsIMU W YKa3zaHUIMU HPCHoAaBaTCIisd.
CamocrosTenpHas padoTa MOXKET OCYIIECTBIISITBCS B ayIWTOPHOH M BHEAYJUTOPHOU (opmax.
D¢ eKTUBHBIM CpPEACTBOM OCYLIECTBICHHUSI CAaMOCTOSTENIHOW pabOThl SBISETCS 3JICKTPOHHAS
UH()OPMAIIMOHHO-00pa30BaTeNbHas Cpela YHHUBEPCUTETa, KOTOpas O0O0ECIeYnMBaeT JOCTYI K
oOpa3oBaTenpHOW  mIporpamMme, paloueil  mporpamMme  AMCHUUIUIMHBL, K  3JEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMAM, MTpodeccroHaIbHBIM 0a3aM JaHHBIX U UHPOPMAIIMOHHBIM CIIPaBOYHBIM
CHCTEMaM.

W3yueHne OUCHMILIMHBI BKJIIOYAeT  BBINOJIHEHHWE KypCOBOTO TIpOeKTa B 6  ceMmecTpe.
[TepuonuuHOCTh MpOBeAEeHUS, (HOPMBI TEKYILEI0 KOHTPOJS YCIIEBAEMOCTH, CUCTEMa OLEHUBAHUS
xXoJza OCBOCHUA JUCIUATUINH NPEICTaBIECHEI B paboueii IporpaMme.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KonnuectBo
IK3EMILISIPOB MEYATHBIX
Nee Cnucok UCOIb3yeMOH JTUTePaTypPhl M3/IHM, MMCIOIXCA B

n/n OnonIMoTeKe, Uin
AIIEKTPOHHBIN apec U3TaHUS
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAYUYHBIE U3JTAHWA

1. [IIpomecchl u amnmapaThl XMMHYECKON TexHoioruu. OOuuit
kypc [Tekcr] / Aunnmrelin B. I'.,3axapoB M. K.,Hocos TI'.|https://e.lanbook.com/book/2
A.,3axapenko B. B.,3unoBkuna T. B.,Tapan A. JI.,Kocransu 05946

A. E. Aiinmreiina B. I'. K. 1 : Kuawura 1 : yuebnuk, K. 1 /
Ainnmredin B. T'.,3axapoB M. K.,HocoB I'. A.,3axapenko B.
B.,3unoBkuna T. B.,Tapan A. JI.,Koctansu A. E.,AitHireiina
B. T. 8- u3n., crep. Cankr-IlerepOypr: Jlans, 2022. - 916 c.
ISBN 978-5-8114-2975-2.

2. |PazunoB, A. W. Ilpomecchl W ammapatbl XUMHYECKOM
TEXHOJIOTUH [ DJIEKTPOHHBIN pecypc] : yueOHuk st By3oB /| https://e.lanbook.com/book/2




Pasunos A. . ,.Knunor A. B.,/IpsaxonoB I'. C.; Knunos A. B.,
Hesikono I'. C. 4-e u3n., crep. Cankr-IlerepOypr: Jlaus,
2023. - 688 c. ISBN 978-5-507-45950-6.

92058

AvnnmreriH, B. I'. Ilponeccel u ammapaTel XUMHYECKON
texHonoruu. OOmmit kypc. B 1nByx knHurax. Kawra 2
[DmexkTpoHHEBIH pecypce] : yu4eOHUK i By30B / AWHINTEHH B.
I'.,3axapoB M. K.,HocoB I'. A.,3axapenko B. B.,3uHoBkuHa
T. B.,Tapan A. JI.,Kocrausin A. E. Aiinmreiin B. I'.; 3axapos
M. K., Hocos I'. A., 3axapeuko B. B., 3unoBkuna T. B.,
Tapan A. JI., Kocransn A. E. 10-e usg., crep. CaHkT-
IletepOypr: Jlans, 2023. - 876 ¢. ISBN 978-5-507-47219-2.

https://e.lanbook.com/book/3

52082

OJIEKTPOHHBIE OFPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas anekrponnas 6ubnmoreka «KubepieHnHKa

http://cyberleninka.ru

I[MPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THOOPMALIMOHHBLIE CITPABOYHBIE

CHUCTEMBI
1. |CuopaBouHo-npaBoBas cucrema KoHCybTaHT+ http://www.consultant.ru
2. |UudopmarmonHo-npaBoBoii moptai ['apant http://www.garant.ru
3. [IIpodeccroHanbHbIe CIIpaBOYHBIE CHCTEMBI TeXdKCIEPT http://www.cntd.ru

6.2. MatepuanbHO-TeXHUYECKas 0a3a U MporpaMMHOE 00ecrieueHre

NeNe | Aynurtopun s ipose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
I/n |AeHus y4eOHBIX 3aHATUH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTalluu

1. 002 (I) Jlocka MapkepHass Ha KoJsiecHbIX [Microsoft Windows

ornopax (1), YcrpoiictBo|Enterprise, CrnpaBouHas

KPOMKOOOJIMIIOBOYHOE JEB-1|npaBoBas cucreMa

708000M (1), Kommuekt yuebHoii|"Koncynprant  Ilmroc",

meGenu (1) Microsoft Office

Standard, Arent Dr.Web,

Kommexr I'APAHT-

Macrep, Microsoft

Access, Microsoft Visio

Professional,  Microsoft

Project Professional,

Microsoft Visual Studio

Enterprise, Kommiekt 10

JUI PELICHUs OCHOBHBIX

10JIb30BATEIbCKUX 3a/1a4

2. 004 (1) MAIIMHA PE3P P-10 (1), Dxpan na|Microsoft Windows

mratue 180*180cm Combiflex Type|Enterprise, CnpaBounas

D Medium (1), Kommiekr yueGHOI|nmpaBoBas cucrema

mebenu (1) "Koncynprant  Ilmroc",

Microsoft Office

Standard, Arent Dr.Web,

Komruiekr I'APAHT-

Macrep, Microsoft

Access, Microsoft Visio




Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 110
JUIsL pEIIeHUs] OCHOBHBIX
110JIb30BATEIbCKUX 3a/1a4
004a (I) Bepcrak nepessuubii | Microsoft Windows
"TIpodeccronanbHbI" Enterprise, CnpaBounas
1770x770x850 (4), Becsi|mipaBoBas cucreMa
anekTpoHHsle aHanutudeckue AF-|"Koncymprant — Ilmroc",
R220 CE (1), Bomoymsruurens KJI|Microsoft Office
12 (1), MonuTtop LCD Samsung 172V|Standard, Arear Dr.Web,
"17" (1), [TapoxonBekTomMar XVC 305 |Komriekt I'APAHT-
UNOX (1), ITuna nentounas JWBS-[Macrep, Microsoft
12 mo nepeBy (1), IIPECC III'JI-60|Access, Microsoft Visio
(1), Meutecoc JAC-1300 220B/0,7«xBr|Professional,  Microsoft
(1), Cucr. 6moxk CPU INTEL P4/|Project Professional,
HDDI120Gb/FDD 3,5 (1), Cranok|Microsoft Visual Studio
yco3ape3Hoi s pamounbix (acanos|Enterprise, Kommiekt 10
nactoukuH XxBocT SUPERSAN 05 (1),[nns pemeHust OCHOBHBIX
Cremmax gana uHctpymeHTta (1),|monb3oBaTenbCKux 3amad
Crpyxkootcoc 230 B (1), @pesepHblii
cranHok ¢ UYIIY  2500x1230mm
BaKyyM.CTOJI "Beaver 24
AVT3(3kBt,18000  o6/Mmun (1),
Kommiekt yaebHoi#t Mmebenu (1)

4. 162 (1) [TpoekTop mynprumenuiinbiii Hitachi|Microsoft Windows
CP-RX93 (1), Crpyxkoorcoc 230 B|Enterprise, CmpaBounas
(1), DOxpan HacTeHHBIH pYJIOHHBIN|IpaBOBas cucreMa
200x200 cm (1), Kommnekr yueOnoil|"Koncynprant  Ilmroc",
mebenn (1) Microsoft Office

Standard, Areat Dr.Web,
Kommnekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiext 10
JUI PEIICHUs] OCHOBHBIX
10JIb30BATEIbCKHUX 33124

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIMCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasa (00beM 3HaHUH, IITyOuHa YCBOEHHS ), IPEAYCMOTPEHHOTO
paboueii mporpaMMoii;

- YMEHHE Wu3JaraTh MaTepuan (Y4eTKOCTh, TPAMOTHOCTb H3JIOKEHHUS Marepualia, TOYHOCTh U
MTOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);

- YMCHHC IPUMCHATH TCOPCTUUCCKUC 3HAHUA IIPU PCIICHUU IMPAKTUICCKUX 3aI[aHI/II\/JI.

[IIkaa onleHNBaHUS MPECTaBlIeHA HUXKE.




YpoBeHb

c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHMUS
KOMIIETEHIINHU
[Toporosbiii OOyuaromuiicsi HMeEeT 3HaHWS OCHOBHOTO MaTepuala,| YAOBIIET-
YpOBEHb IIPOSABIIAET YMEHHUE JIOTUYHO €ro usJjlaraTb, HO MOJKET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (OPMYITHPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHECHUN IPAKTUYECKUX 3aJaHUMN.

[IpoxBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUUYECKUE TMIOJOXKEHUS] TIPU  PEIICHUU
MPAKTUYECKUX BOIPOCOB U 3ajay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMU ¥ TIPHEMaMH UX BBINOTHEHUS

Beicokuit ypoBenp [OOyuatomuiicss riyOOKO M NPOYHO YCBOWJI MPOrPaMMHBIM|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JaeT MCYEPIIBIBAIOLINE OTBETHl Ha ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUS C MPAKTUKOW, MPH STOM
oOydJaromuicsi He  3aTpy;HsieTcsi ¢  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJaHusl, CBOOOJHO  CIIpaBisieTcs C
3aa4yaM, BONPOCAaMH M JAPYTMMH BUJAMH TPUMEHEHHUS
3HAaHWH, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpaduyIecKoi
JUTEPATYpOi, TEPHOANYECKUMH W3AAHUSIMHU, IPABUIBHO
O0OOCHOBBIBAET TPUHATHIE pEIICHHs, CBOOOJHO BIIAAEET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, NpPHUEMaMM  BBIIIOJIHEHUS
MPaKTUYECKUX paboT

7.1. [IpoMexxyTo4Has aTTECTAlHSI 00YJIAIOIIUXCS
[TpomexxyTouHast aTTecTalusi 00yJarolMXCsl HalpaBiieHa Ha OIEHUBAHUE PE3YJIbTATOB OO0YUECHHS
M0 TUCIUIUIMHE (MOYJII0) ¥ MMPOBOJUTCS C UCIIOJIb30BaHUEM (DOHIOB OILIEHOYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHUi M3 0a3bl (POHHA OIEHOYHBIX CPEACTB IO
00pa3oBaTeNbHOI MporpamMmme.

5 cemectp
bunet K 3avety No 1.

1. AnddepeHumnanbHoe ypaBHeHNe paBHOBECUA XNAKOCTM dinepa. OCHOBHOe ypaBHeHMe
TMAPOCTaTUKW.

2. MbineocagntesnibHble Kamepbl U OTCTOMHUKW. PacueT gnameTpa OTCTOMHMKA HEMpPepbIBHOMO
AencTeus.

Bunet K 3auety Ne 2.
1. 3aKoH TpeHuA HbloToHa. BA3KOCTb HbIOTOHOBCKMX M HEHBIOTOHOBCKUX KUAKOCTEN.

2. DunbTpoBaHMe CyCcneH3nin. YpaBHeHE QUABTPOBaAHUSA. DKCNEPUMEHTaIbHOE OnpeseseHne
KOHCTaHT ypaBHeHMA GUAbTPOBaHUS.

bunet K 3avety Neo 3.

1. Pexkumbl TeuyeHun xugroctei. Kputepuin PeliHonbaca. MrHoBeHHas, 10KasibHas M CpeaHAs CKOpoCTU




[ABUXKEHMA KUAKOCTY.
2. TunoBble KOHCTPYKLMN GUNLTPOB.
bunet K 3a4ety Ne 4.

1. YpaBHeHMe Hepa3pbIBHOCTM NOTOKA. YpaBHeHMe pacxoaa. Pacuet anametpa Tpybonposoaa.
SKOHOMMYECKM ONTMMaNbHAA CKOPOCTb ABUMKEHUA XKMUAKOCTM M rasa B Tpybonposoae.

2. PazpeneHve HeEOAHOPOAHbIX CUCTEM MOA AENCTBMEM LLEHTPOOEXHOW Cubl. TMNoBbIe
KOHCTPYKLMW LIMKJAOHOB N LEHTPUPYT.

bunet K 3ayety Ne 5.

1. AnddepeHumanbHoe ypaBHEHME ABUKEHMA HbIOTOHOBCKOW KMUAKOCTU (ypaBHeHWe HaBbe — CTOKca).
2. LLIMKNOHBI 1 TMAPOLMKAOHDI.

bunet K 3ayety Ne 6.

1. NoTepn yaenbHOM 3HEPTUM HA TPEHUE B KPYT/bIX TPYHax Npu NaMmHapHOM pexkmme. Boisog, dopmybi
lareHa-MNyasenns.

2. TmapomexaHnyeckme MeTobl OUNCTKM ra3oB OT MblAn. TUNOBbIE KOHCTPYKLIMK annapaTos.
bunet K 3ayety Ne 7.
1. YpaBHeHue bepHynnn ona naeanbHOM U peanbHOM KUAKOCTU. Ero aHepreTU4eckmii cMmblic.

2. lvapoarHamMuKa B3BelLeHHOro cnos. OnpeseneHve KpUTUYECKOM CKOPOCTU.

6 cemecTp
bunet K ak3ameHy Ne 1.

1. OCHOBHble TeOpeTUYECKME MOE/IM NPOoLLecca MaccooTAaum (NaeHoUYHas, NPOHUKHOBEHMS,
ANOOY3MOHHOTO NOrPaHUYHOrO €oA).

2. V1306pakeHne 0CHOBHbIX BapUaHTOB CyLUWIbHbIX MPOLLECCOB Ha Anarpamme 1-x.
bunet K ak3ameHy Ne 2.

1. MexaHu3Mbl NepeHoca BelwecTsa. AubdepeHumanbHoe ypaBHEHWE KOHBEKTUBHO-AUDPY3MOHHOTO
nepeHoca macchbl.

2. KOHCTPYKLMN KOHBEKTUBHbIX CYLUMNJIOK.

Bbunet K ak3ameHy Ne 3.

1. iBMiKyLLAA cuna M HanpasaeHMe MaccoobMeHHOro npouecca.

2.

bunet K aKk3ameHy Ne 4,

1. YpaBHeHMA maccooTaaum u macconepegaym. Ceasb KOadOUUMEHTOB MACCOOTAAUM U Macconepesayn.

2. KoHTakTHas, pagnayMoHHaA, BbICOKOYaCTOTHaA U cy6n|/||v|a|_|,|/|0HHa;| CyLUKa.



bunet K aksameHy Ne 5.

1. Nopobue maccoobmeHHbIX (AnddY3MOHHbIX) Npoueccos. OBLLNIK BUA KPUTEPUAIBHOTO YPaBHEHUS ANs
pacyeTa K03pPULMEHTOB MacCOOTAAUM.

2. Pacuet BpemMeHu npouecca KOHBEKTUBHOM CyLLKW. BbiBOA ypaBHEHWIA.
bunet K ak3ameHy Ne 6.

1. MeToabl onpeaesieHns 06LWero YMcaa egmHuL, nepeHoca.

2. KnHeTrka npouecca KOHBEKTUBHOW CYLLIKW.

Bunet K aksameHy Ne 7.

1. PacyeT HacaZo4HbIX KOJIOHH MPW IMHENHOM PaBHOBECHOW 3aBUCMMOCTMU.

2. Cxema CyLnNbHOWN YCTaHOBKWN CO B3BELUEHHbIM CI0EM AUCMEPCHOro MaTepuana.

[lepedyenb BOMpOCOB AJis MPOBEACHUS IPOMEKYTOUHOM aTTECTAIlUU
5 cemectp

1. AnddepeHumanbHoe ypaBHEHNE PaBHOBECUS XKMAKOCTM dinnepa. OCHOBHOE YypPaBHEHUETNAPOCTATUKN.
2. 3aKOH TpeHus HbtoToHa. BA3KOCTb HBIOTOHOBCKMX M HEHBIOTOHOBCKMX *KUAKOCTEN.

3. PeXXnmbl TeYEHUSA KMUAKOCTEeN. Kputepuii PeitHonbaca. MrHOBEeHHas, NOKanbHasA UCPeaHANR CKOPOCTH
ABUNKEHUA KMAKOCTU.

4. YpaBHeHWe HepaspbIBHOCTM NOTOKa. YpaBHeHMe pacxoda. PacueT amameTpatpybonposoaa.
JKOHOMMUYECKM ONTUMA/IbHAA CKOPOCTb ABUMKEHUA KUAKOCTU 1 rasa BTpybonposose.

5. AnddepeHumanbHoe ypaBHEHME ABUKEHNA HbIOTOHOBCKOM XUAKOCTU (ypaBHeHMeHaBbe — CToKca).

6. MoTeps yaenbHOM 3Heprun Ha TPEeHUE B KPYTabiX Tpybax npu nammHapHom pexume.Boisog popmynbl
lareHa-Myasenns.

7. YpaBHeHWe bepHynnun gna naeanbHOM U peanbHOM XUAKOCTU. Ero sHepreTMyeckMncmoicn.
8. MpunoxeHua ypasHeHna bepHynnn (mepHas guadparma, Tpybka Muto-MpaHaTns).

9. OnpeaeneHne pacxoaa SHEPTUUN HA TPAHCMOPTMPOBKY KUAKOCTEN U razoB NoTpybonposoaam. PacueT
BE/IMYMHbI Tpebyemoro aaBieHus.

10. M'mppaBAnYEcKoe CONPOTUBAEHME TPEHUA B TpybonpoBoae Npu N1aMUHAPHOM UTYPOYIeHTHOM
pexunmax. MecTHble CONpPOTMBAEHMA. IKCNepUMEHTaIbHOE onpeaeeHNeKosdpPULUMeHTa TPEHUA U
Ko3adduMLMEHTa MECTHOTO CONPTUBEHWA.

11. Teopua nogobma — ocHoBa GpM3NYECKOTrO MOAEeNNPOBaHMA. TeopemMbl Nogobua. AHanu3pasmepHocTei
KaK MeTog, 06paboTKM OMbITHLIX AaHHbIX. Tt — Teopema.

12. BblBOA KpuTEepMeEB ruapoamHamuyeckoro nogobusa. Mx dusmnyeckuin cmoica.
13. OCHOBHbIE KOHCTPYKLMM HAaCOCOB W BEHTMAATOPOB. [peaenbHan BbiCOTa BCacbiBaHMAHACOCA.

14. PaboTa UeHTPObEKHOro BEHTUAATOPA (Hacoca) Ha ceTb. YpaBHEHME XapaKTepUCTUKUCETU. Pabouasn
TOYKa.



15. PaboTa NopLIHEBOro Hacoca Ha CeTb. YpPaBHEHUE XapaKTepUCTUKKN ceTn. Pabouasn Touka.
16. Bugbl nepeHoca TennoTbl. 3aKOH TenaonpoBoaHocTh dypbe.

17. AnddepeHumanbHoe ypaBHEHME Ten10NPOBOAHOCTM. CTaunoHapHas
TEeNnA0npPoBOAHOCTLOAHOCIONHOM N MHOTOC/IOMHOM CTEHOK.

18. AnddepeHumanbHoOe ypaBHEHUE NepeHoca TenaoTbl B NoToke (ypaBHeHue Oypbe —Kupxroda).
19. BbiBOA KpUTEepMeB TENNOBOro noaobus. Ux ¢pusmyecknin cmolich.

20. TennooTaaya 6e3 pa3oBbix NpPeBpaLLEHUI NPU CBOOOAHOM U BbIHYXAEHHOM ABUXKeHUUCpeabl. ObLnit
BUA, KpUTEPUA/IbHbIX YPaBHEHWIA.

21. TennooTaaya Npu KoHAeHcaumm napa. (KoHaeHcaums Ha BEPTUKANbHbIX UTOPU3OHTA/IbHBIX TPYOKaX,
KOHAEHCaLMA B NPUCYTCTBUKN BO3AyXa).

22. TennooTtAaya Npy KUNEHUM *KNAKOCTEN. KpUTnyeckana Tena1oBasa Harpyska.

23. Obuwee ypaBHeHUe Tenaonepeaadn. Ceasb mexxay KoadduumeHTammn TeNa00TAa4YMN UTENIONEPEAAUMN.
24. CpegHnada pa3HOCTb TemMnepaTyp B TEM/I00OOMeEHHbIX annapartax. BoiBog dopmyibl.

25. PacueT TenioobMeHHbIX annapaToB MeToA0M UTepaumit.

26. MpomblLNeHHble TENIOHOCUTE/NIN, NX TENNOTEXHUYECKME XapPaKTEPUCTUKN.

27. KOHCTPYKLMUKN TUMNOBbIX TENJ00OMEHHbIX annapaToB. CpaBHUTEbHAA XapaKTEPUCTUKATENNOOOMEHHbIX
annapaTos.

28. MeToabl MHTEHCUUKALMM Tensonepesadm B TENN00OMEHHbIX annapaTax.

29. PacueT nnolaamn NnoBepxHOCTM Tenionepeaaqmn 1 pacxoaa oxnaxaatowWwen Boabl BKOXKYXOTpy6HOM
XOMI0ANNbHUKE A CUCTEMbI }KMAKOCTb—KUAKOCTb.

30. PacyeT n/iowWwaam NoBEPXHOCTM Tenonepeaayun U pacxoaa rpetoLLero napa B NapoBOMKOXKYXOTPyOHOM
nogorpeBaTene KUAKOCTEN.

31. Cxema 04HOKOPMYCHOW BaKyyM BbINapHOM YCTaHOBKM.
32. MaTepuanbHbIli 1 TeN0BOM 6anaHcbl BbiNapHOro annapara.
33. Temnepatypa KuneHus pactsopa. ObLias 1 nosesHas pasHOCTb TEMNePATYP NPUBbLINAPUBAHUMN.

34. PacyeT naowaau NOBEPXHOCTU U pacxoda rperoLero napa B BbinapHOmM annapaTe.Onpep,eneHMe
pacxoaa OXI'IE)KAE]IOLIJ,GVI BOAbl B 6apOMeTpW—IeCKOM KOHAeHcaTope.

35. TunoBble KOHCTPYKLMM BbINapHbIX annapaToB U UX CPaBHUTENIbHAA XapaKTepUCTHKa.
36. BbinapvBaHue C TepMOKOMMNpPEccHen BTOPMYHOTO Napa.

37. MHorokopnycHoe BbinapusBaHue. Cxembl MHOTIOKOpPNYCHbIX BbIMAaPHbIX YCTAHOBOK U UXCPABHUTE/IbHAA
XapaKTePUCTUKa.

38. MHorokopnycHoe BbinapuBaHue. MaTepuanbHbIi U TEN0BOI 6anaHchbl.
39. MHorokopnycHoe BbinapuMBaHne. JKOHOMMUYECKWN HaMBbIroAHeNWee YNCI0 KOpnycCoB.
40. HeopgHopoaHble CUCTEMbI U TMAPOMEXAHUYECKME METOAbI UX Pa3AeNeHus.

41. Pa3zgeneHve Heo4HOPOAHbIX CUCTEM MO AeNCTBUEM CUANbI TAXKECTU. BbiBoa dopmynbiCToKca ans
CKOPOCTU OCaXKAeHMA.



42. MMblneocagutenbHble Kamepbl n OTCTOMHUKK. Pacuet ANaMeTpa OTCTOﬁHMKHHEHpeprBHOFO AEVICTBMH.

43. dunbTpoBaHMe cycneHsnin. YpasHeHe GUNbTPOBAHUA. IKCMEPUMEHTaIbHOEONPEeAENEHNE KOHCTAHT
ypaBHeHUA GUNbTPOBaAHMA.

44, Tunosble KOHCTPYKLUMU GUABTPOB.

45. PazgeneHne HeOAHOPOAHbIX CUCTEM NOA AEUCTBUEM LLEHTPOOEKHOM CU/bl. TUNMOBLIEKOHCTPYKLUUM
LMKAOHOB U LeHTpUYT.

46. LUMKNOHbBI U TMAPOLMKAOHDI.
47. TngpomexaHnyeckme meToabl OYUCTKM ra3os OT NblAN. TUNOBbIe KOHCTPYKLMMANMNapaTos.
48. f'mppoanHammMKa B3BeleHHOro cnos. OnpeaeneHne KPUTUYECKON CKOPOCTMU.

6 cemecTp

1. OcHOBHble TEOPETUYECKME MOAEIM NPOL,ECcca MaccooTaauun (NeHoYHasA,MPOHNKHOBEHMS,
AndY3MOHHOTo NorpaHUUYHOrO ¢1o1).

2. MexaHun3mbl NepeHoca Belectsa. AndpdepeHumnanbHoe ypaBHEHME KOHBEKTUBHO-ANDY3INOHHOTO
nepeHoca mMacchbl.

3. AsuiKyLwas cuna n HanpaeaeHne maccoobmeHHoOro npouecca.
4. YpaBHeEHNA MaccooTaaum n macconepeadn. Ceasb KO3PPULMEHTOB MAaCCOOTAAUYMN Macconepesayn.

5. Noaobure maccoobmeHHbIX (anddy3noHHbIX) Npoueccos. O6WMIA BUA KPpUTEPMANbHOTOYpaBHEHMS Ann
pacyeTa Ko3pPULMEHTOB MAaCcCOOTAAUM.

6. MeToapl onpeaeneHma obLLero Yncna eauHuUL, nepeHoca.

7. PacyeT Hacago4YHbIX KONOHH NPW IMHENHOM PaBHOBECHOM 3aBUCUMOCTM.

8. PacueT HacaZo4HbIX KOJIOHH NPU KPUBOJIMHENHOM PaBHOBECHOM 3aBUCUMOCTM.
9. PacyeT TapenbyaTbiX KONOHH. OnpeaeneHme BbICOTbl M AMaMeTpa.

10. TeopeTMYECKM MUHUMAbHBI Pacxod, *KUAKOCTU Ha opoLLeHne abcopbLUMOHHOMKONOHHDI.
IKOHOMMYECKM ONTUMANbHbIN pacxog abcopbeHTa.

11. Bbibop Hacaaku. 'mapoamHammyeckme perkMmbl paboTbl HACaAO0UYHbIX KOIOHH.
12. HenpepblBHO AecTBytowasn abcopbLMOHHO-4ecOpOLIMOHHANA YCTaHOBKaA.

13. Kak onpeaennTb aKCNepmMMeHTaIbHO KoaddMLMEHT Macconepesaym B Hacago4HoMabcopuoHHOM
KOJIOHHEe?

14. MaTepuanbHblii 6anaHc peKTUHMKaLMOHHON KOJIOHHbI HENPEepPbIBHOTO AeNCcTBUSA.YpaBHEHMA paboumnx
JIVHWIA.

15. TennoBoli 6anaHc pekTMdUKALMOHHOMN KoNoHHBI. OnpeseneHne pacxofoB rpetoweronapa u
oxfnaxKaatowei soapl.

16. TEOPETM‘-IECKVI MWHUMaNIbHOE 1 ONTUMaAJ/IbHOE d)ﬂerMOBble 4yucna.

17. Bananue pacxoaa daermbl Ha ABUNKYLLYIOCA CUAY, NPOLLecca, Ha ANaMeTp U
BbICOTYPEKTUPUKALMOHHOM KOJIOHHBI, Ha PAacXobl FPEIOLLLErO Napa U OXNaxKAatoLLel BoAbl.

18. Cxema peKTUOUKALMOHHOW YCTaHOBKM HEMNPEpPbIBHOTO AehCTBUA.



19.

20.

21.

22.

23.

24,

25.

KOHCTpYKUMM Tapenok pekTMOUKALMOHHOM KONOHHbI. KoadduumeHT oboralieHus.
IKCTPAKTMBHAA M a3e0TPONHan pekTudUKaLmm.

MpocTas neperoHKa. MeperoHKa ¢ BOAAHbIM NAPOM.

MaTepuanbHbli 6aNaHC OAHOKPATHOM IKCTPAKL MU, KOHCTPYKUMKM IKCTPAKTOPOB.
PacuyeT NpoTMBOTOYHOM 3KCTPAKLMM HA OCHOBE YPaBHEHMA Macconepenaydn.
Apncopbumsa. CTaTMKa M KMHEeTMKa. Aacopbuma B HENOABUMKHOM C/loe.

Kak onpenennTb aKkCNepmMeHTaIbHO 06bEMHbIN K03¢¢MLI,MEHT macconepegaydyn snpoTMBOTO4YHOM

aacopbepe co B3BelleHHbIM cioem aacopbeHTa.

26.

27.

28.

29.

30.

31.

32.

33.

34.

CywnnbHble areHTbl, UX OCHOBHbIE NAapPaMeTPbl U CBA3b MEXAY HUMMU.

MaTepuanbHblit 6anaHC KOHBEKTUBHOW CYLIKKU. YAe/bHbIN pacxod, CyLMIbHOroareHTa.
Tennosoi 6anaHc KOHBEKTUBHOM CYLWKW. YAenbHbI pacxoa Tenaotsl. TensosonKMa.
MN306pakeHne 0CHOBHbIX BAPUAHTOB CYLUWJIbHbIX MPOLECCOB Ha AMarpamme 1-x.
KOHCTPYKLMM KOHBEKTUBHbIX CYLLUOK.

KOHTaKTHaﬂ, pagnaumMoHHaA, BbICOKOYACTOTHaA U Cy6}1VIMaLI,VIOHHaﬂ CyLlKa.

PacueT BpemeHu npouecca KOHBEKTUBHOM CYLLIKW. BbiBOA, YpaBHEHUIA.

KuHeTnKa npouecca KOHBEKTUBHOM CYLLKU.

Cxema CyLLIVIJ'IbHOﬁ YCTAHOBKU CO B3BeLWEHHbIM C/1I0EM ANCNEPCHOro matepuana.



