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ObopomHas cmopoHa mumyibHO20 JUCMA
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Pabouas nmporpamma npoBepeHa u 3apeructpuponana B YMI] 06.03.2023 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
MPEAMIECTBYIOMUX AUCHUIUTMH: CUCTEMBI YIPABICHUS XUMHKO-TEXHOJIOTHYECKUMHU TPOIIECCaAMU
(OIIK-4), MarepuanoBenenue. TexHomorus KOHCTPYKIHOHHBIX MarepuanoB  (OIIK-4),
Mertposorus u crangaptusanus (OI1K-4), [peecunoBenenue u gecHoe ToBaposeaenne (OITK-4)
W3ydyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM MJIsi MPOIOIKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMITETCHIIMI B CIEAYIOIIMX TOCYJAapCTBEHHON WTOTOBOM arrectanuu B dopme: IloaroroBka k
IPOIIeTypE 3alIUTHI M 3all[UTa BBITYCKHON KBanupukanuonHoi padorsr (OITK-4)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Jns hopmupoBaHus 3asiBIEHHBIX KOMIIETEHLUUN HCIONB3YIOTCS METOJ0JIOTUYECKUE TEXHOJOTHUH,
peanu3yronme JesATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPATETUYECKMMH TEXHOJIOTUSAMM SIBIISIFOTCS: JICKLIMOHHBIC 3aHATHUSA, MPAKTHYECKHUE
3aHATUSA




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

4acoB KOMIICTEHIUU
I'napoMexaHHUYeCKHE MPOIECcChl 66 OIIK-4
Jlexuus. 1. 3aKOHBI COXpaHEHUS MacChl, SHEPTUU U 3

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

Jlexuus. 2. OCHOBHbBIE YpaBHEHMSI TUAPABINKU 3
(ypaBHeHMEe Hepa3pbIBHOCTH, ypaBHeHHe HaBbe-CToKCa, OCHOBHOE
ypaBHEHUE THJIPOCTATHKH,

ypaBHeHHe bepHyn).

Jlexuus. 3. MonenupoBaHie XUMHKO-TEXHOJIOTHYECKUX 3
nporieccoB. OCHOBBI TeopuH moxodus. Kpurepuun

0100Ms1.

Jlexuwst. 4. I'mapaBindeckoe CONPOTUBIICHHE 3

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

Jleknus. 5. Knaccudukaius 1 OCHOBHbBIE 3
XapaKTEPUCTUKU HEOTHOPOTHBIX CUCTEM.
I'mapoMexaHnYecKHe CIIOCOObI UX pa3AeacHus.

Jlexuwus. 6. ['uaponuHaMuKa B3BEIIEHHOTO CIIOA. 3

IIpakTueckoe 3anaTue. TexHuueckas ruapaBivKa. 8
I'mapocratuka. YpaBHeHue pacxona. Pexxnmsl
TEUEHMS KUIAKOCTHU. Y paBHEHHE bepHymm u
ero npwioxenus. [lorepu naBneHust Ha TpeHUE
Y MECTHBIE COITPOTUBJIEHUS. 3aTPaThl SHEPTUU
Ha TPAHCIOPTUPOBKY JKUIKOCTEN U ra3oB.

[TpakTrdeckoe 3austTue. Hacocwl, BEHTHIATOPEI. 2
XapakTepHucTika Hacoca, paboTa Hacoca Ha CETh.
PaGouas Touka.

[TpakTnyeckoe 3ansaTue. CamocTosTeNIbHAs padboTa 2
Pacuer MOIIHOCTH HACOCOB ¥ BEHTUJISITOPOB

3amanus I CaMOCTOSITEIHHOM pabOTHI, B TOM YMCJIE BHIMIOJHEHNE
N3yuenune NeKIHOHHOTO MaTepHalia v MOATOTOBKA K TEKYILIEMY
KOHTPOJIIO, BHITIOTHEHHUE U 3alIUTa TPAKTHYECKUX padoT, U3yueHue

JIOTIOJTHUTEIHLHOTO MaTepHaa. 36
Tenj1000MeHHbI€ MPOLECCHI 78 OIIK-4
Jlexms. TemmoBoit 6ananc. YpaBHEHUS TEIJIOOTIAYN 6

U Tervionepeaayr. MexaHu3Mmbl iepeHoca TEeIUIOThI.
HuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO
nepeHoca TerioTsl. [logobue npoueccos
terootaaun. KpurepuaabHble ypaBHEHHS
TEIUIOOTAa4YH. THIIOBBIE CITyyal KOHBEKTUBHOTO
TEII00OMEHA.




Jlexms. Pacder TernmooOMeHHOM anmapaTyphl.

Jlekuus. BeimapuBanue. MaTepuanbHbIid U TETJIOBOM
OaslaHChl OTHOKOPITYCHOW U MHOTOKOPITYCHOM
BBINIAPHBIX YCTAHOBOK ONTUMAIBHOE YUCIIO
KOpIIyCOB B MHOI'OKOPITYCHOM BBIIIaPHOU

YCTaHOBKE.

Jlexwmst. Knaccugukanust 1 KOHCTPYKIUU OCHOBHBIX.

[MpakTudeckoe 3anstre. OCHOBBI TEIUIONEPEAAYH
TennoBoii 6ananc. Temonepenada. CpeaHsis
paszHocTh Temriepatyp. Koaddurment
tertonepenaun. Pacuer koaddunrenton
TEIIOOT/Ia4yn. PacueT TermiooOMEeHHBIX aliaparoB.

12

IIpakTrueckoe 3ansaTue. Beinapusanue.
MatepuabHbIA U TEMJIOBOW OalaHCHI.
Tenyonepenaya B BbIIAPHBIX ANIIApaTax.

[IpakTrueckoe 3ansaTue. Pacyer TermiooOMEHHBIX anmnapaToB U
BBEITIAapHBaHHE.

[IpakTuueckoe 3ansaTue. OnpeneneHue pexxuma TeUeHUs KUIKOCTH,
pacuer
yucia PeliHobAca.

3ajanus 111 CaMOCTOSITEIbHOM padOThI, B TOM UKCJIE BHIMIOJHEHUE
W3ydeHue JeKIIMOHHOTO MaTepuaa U MOJAr0TOBKa K TEKYIIEMY
KOHTPOJTIO, BBITIOJTHEHUE M 3aIUTa MPAKTUICCKUX PabOT, U3YUCHHE
JIOTIOJTHUTEIILHOT0 MaTepuaa.

36

Wnas xoHTakTHAsA padora:

6 cemecTp

Bunpl u TeMBl 3aHATHI

KommuectBo
JacoB

dopmupyemsbie
KOMIIETCHILIUU

MaccooOMeHHbIe MPOIECChI

176

Jlekius. 3aKOHBI (1)3.3OBOFO paBHOBECHUS

Jlekuus. MexaHu3Mbl EpeHOCca BENIECTBA

Jlexuus. AbcopOuus

Jlekuus. Juctunnsamus

Jlexuus. Ileperonka u pexktupukanus

Jlexuus. Dkcrpakius

Jlexuust. AncopOrust

Jlexuus. Cymka

e IR B I B I I

ITpakTueckoe 3ansaTe. MaccooTaada U Maccorepenaya.
Koaddumentsl MaccooTnaun u Macconepeaayu. Jpmkyias cuia
nporiecca.

[EEN
N

[TpakTrueckoe 3ansitue. MarepuanbpHblil 6ananc. Pacuer
Haca/l04YHbIX
abcopOepoB.

[EEY
N

[TpakTrdeckoe 3ansATHEe. MaTepHalbHBIA U TETIOBOM OalaHCHI
pexTrdukaimu. PacueT TapenapryaTelX pEKTU(GUKAIIMOHHBIX KOJIOHH.

12

ITpakTueckoe 3ansaTue. KonBektuBHas cymka. /[uarpamma I-x.
MartepuanbHbIA U TEIJIOBOM OanaHChl. PacueT pa3auaHbIX
BapHAHTOB KOHBEKTHBHBIX CYIIUJIOK.

12

OIIK-4




3agaHus Ui CAMOCTOSTEIILHON pabOThI, B TOM YHCIIC BBIMOJHECHHE
KYPCOBOTO MPOEKTa/padoThI

M3y4eHue JeKIMOHHOTO MaTeprasa U MOArOTOBKA K TEKYIIEMY
KOHTPOJIIO, BBIIIOJIHCHHUEC U 3alllUTa IMPAKTUYCCKUX pa60T u

KYPCOBOTO IMPOCKTa, H3yYSHHUE JIOTIOTHUTEILHOTO MaTepraia 96
BBIIIOJHEHHME KYPCOBOT'O MPOEKTA/PAa0dO0ThI 4
Muas xkoHTakTHAsg padoTa: 3aluTa KYpCOBOro MPOeKTa/padoThI 0
IToaroToBka K dK3aMeHy 30
IIpoBenenHue dK3aMeHa 6

Pasmen 5. METOJIMYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHMIO
JTICLATUTNHEI

W3ydeHrne AWCHMILTUHBI PEKOMEHIYeTCs HadaTh C O3HAKOMIICHHUs C pabodeil mporpaMMmon, ee
CTPYKTYpOHl U coJep)KaHHEeM pa3felioB. Y4eOHbII MaTepuan CTPYKTYpPUpPOBaH, HU3Yy4EHHUE
JUCITUTLIAHBI OCYIIIECTBIISETCS B TeMaTH4eCKOU MOCIIE0BATEIHLHOCTH.
3aHATHSA JIEKIMOHHOIO THNA [JAIOT CHCTEMAaTU3MPOBAHHBIC 3HAHWS 10 JAWCIMILINHE,
KOHIIEHTPUPYIOT BHUMaHUE Ha HanOoJiee CIOKHBIX U BaXKHBIX BOIpocax. Bo BpeMs JEKIIMOHHBIX
3aHATUN PEKOMEHIyeTCsS BECTH KOHCIIEKTHPOBaHUE y4eOHOro Matepuana; oOpaiiaTe BHUMaHUE Ha
GOpMYyIUPOBKM U KaTEropvH, pacKpbIBAIOIIME CYTh MPOOIEMBbl, SBIECHUS WM TpoIlecca;
3apuKCUpoBaTh BBIBO/IBI u MIPaKTUYECKHE PEKOMEH/IALINH.
[TonroroBka K 3aHATHSIM CEMHHAPCKOr0 THINA BKIIOYAET O3HAKOMJIEHME C ILJJAHOM
MPAKTUYECKOTO 3aHATUS, PadOTy C KOHCIIEKTOM JICKIIMiA, BBIMOJIHCHUE JIOMAIHErO 3aJaHMs,
paboty ¢ y4yeOHOII W y4eOHO-METOJIMWYECKOW IJIUTEepaTypoil, HayYHbIMH M3AAHUAMU H
JJIEKTPOHHBIMU 00pa30BaTENbHBIMU PECYpCaMH, PEKOMEHJIOBAaHHBIMU paldouell mporpammoit
JUCITUTUIAHEI.

CopnepxaHie caMOCTOATENBLHOH PadoThl omperensercs padoyeil MporpaMMoi IHCHUIUIMHBI,
OIICHOYHBIMU M METOAMYECKHMMH MaTepHualaMu, 3aJaHisIMH M YKa3aHUSIMH TPENoaBaTes.
CamocTosTenbpHas padoTa MOXKET OCYIIECTBISTHCS B ayJUTOPHOM M BHEAyIUTOPHOHN Qopmax.
O(PGhEeKTUBHBIM CPECTBOM OCYIIECTBICHUSI CaAMOCTOATEILHON pPAOOTHI SIBIAETCS DJICKTPOHHAS
nH(pOpMaIIMOHHO-00pa3oBaTeibHAsl Cpella YHUBEPCUTETa, KOTOpas oO0ecrneymBaeT JIOCTYI K
oOpa3zoBaTtenbHOM  mporpamme, paboueil  mporpamMme  JIUCHUIUIMHBIL, K  3JIEKTPOHHBIM
OMOTMOTEYHBIM CUCTEMaM, MpodeccrnoHalbHBIM 0a3aM JaHHBIX ¥ MHPOPMAIIMOHHBIM CIIPABOYHBIM
CUCTEMaM.

V3ydyeHrne JUCIUIUIMHBI BKJIIOYACT BBIIOJIHEHWE KYpPCOBOTO TIPOeKTa B 6  ceMmecrtpe.
[TeproandHOCTh TIPOBEACHUS, (POPMBI TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH, CHCTEMa OIICHUBAHHUS
xoJ1a OCBOEGHUS TUCIUTLTAH MIPEICTaBICHbI B paboueii mporpamme.

Pasznen 6. MATEPUAJIbBHO-TEXHMYECKOE 141 YYEBHO-METO/JNYECKOE
OBECIIEYEHUME AMCHUITIMHBI

6.1. Y‘-IC6HO-MCTO,Z[I/I‘-ICCKOC obecrnieucHue

KoauuectBo
9K3EMILISIPOB TIEYATHBIX
NoeNe . W3IaHUH, UMEIOIIUXCS B

CnucoK HCTIONb3yeMOM JTUTepaTyphl
n/n OuOJMOTEKE, HITH
ANIEKTPOHHBIN aJpec U3gaHus
(pecypca) B cetn MHTEpHET

YYEGBHBIE, YYEBHO-METOAMYECKHWE 1 HAYVYHBIE U3JIAHUA

1. [IIpomecch u anmapaThl XMMHUYECKON TexHomoruu [Tekcr] : 10
[yae0. mocoOue mjis CTYJACHTOB BY30B IO CIEIUATBHOCTH
"TexHonoruss KOXM M Mexa' HalpaBlIeHUs MOATOT.
JUTUIOMHUP. CIEIUATUCTOB "TEeXHOIOTUs U KOHCTPYUPOBAHUE
u3nenuii nerkou mpom-ct "] / [A. A. 3axapoBa u Ap.] ; moxg




3axapoBoii. MockBa: Academia, 2006. - 521, [1] c. ISBN 5-
7695-1723-9. Dx3emmusipsl: Bcero 10.

TapanueBa, Knapa PyctemoBna. Ilpoueccel u ammaparsl
XMMHYECKOM TEXHOJOTMM B TEXHUKE 3AILUUTHI OKPYKAKOLIEH
cpenbl [Tekct] : ydebHOe mocoOue : [0 HAMpPaBICHUIO
20.03.01 (280200)] / K. P. Tapanuea, K. B. Tapanmes.
MockBa: UHOPA-M, 2015. - 410, [1] c. ISBN 978-5-16-
009258-4. Dx3eMmuisapsl: BCero 5.

AzapoB, B. N. Xumusa napeBecMHbl U CHHTETHYECKHUX
MOJINMEPOB [ DNeKTpOHHBIN pecypc] / Azapos B. U., bypos A.
B., O6onenckas A. B. 3-e m3g., crep. Cankt-IletepOypr:
Jlanp, 2021. - 620 c. ISBN 978-5-8114-8320-4.

https://e.lanbook.com/book/1

74999

[Ipomiecchl M ammapaThl XUMHUYECKOH TexHomoruu. OOmuit
kypc [Texcr] / Aunmreiin B. I'.,.3axapos M. K.,Hocos T
A.,3axapenko B. B.,.3unoBkuna T. B.,Tapan A. JI.,KocTtausu
A. E. Aiinmireitna B. I'. K. 1 : Kaura 1 : yue6nuk, K. 1 /
Awnnmreiin B. I'.,3axapoB M. K.,HocoB I'. A.,3axapenko B.
B.,3unoBkuna T. B.,Tapan A. JI.,Kocransn A. E.,Alinmreiina
B. T'. 8- u3n., crep. Caukr-IlerepOypr: Jlans, 2022. - 916 c.
ISBN 978-5-8114-2975-2.

https://e.lanbook.com/book/2

05946

PazunoB, A. W. Ilpouecchl W anmapaTbl XHUMHUYECKOU
TEXHOJIOTUHU [DJIEKTPOHHBIN pecypc] : y4eOHUK Uisi BY30B /
Pasunos A. 1., KnunoB A. B.,/IpsxonoB I'. C.; Kinunos A. B.,
HesikonoB I'. C. 4-e usn., crep. Cankrt-IlerepOypr: Jlaus,
2023. - 688 c. ISBN 978-5-507-45950-6.

https://e.lanbook.com/book/2

92058

AvnnmreriH, B. I'. Ilpomeccel u ammapaTel XUMHYECKON
texHosoruu. OO6muit kypc. B nByx knurax. Kuura 2
[DnexTpoHHbIH pecypc] : yueOHUK it By30B / AMHIITEHH B.
I'.,3axapoB M. K.,HocoB I'. A.,3axapenko B. B.,3uHOoBKHHa
T. B.,Tapan A. JI.,Koctansu A. E.,Alinmreiin B. I'.; 3axapos
M. K., HocoB I'. A., 3axapenko B. B., 3unoBkuna T. B.,
Tapan A. JI., Kocransn A. E. 10-e usg., crep. CaHKT-
IlerepOypr: Jlanb, 2023. - 876 c. ISBN 978-5-507-47219-2.

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

52082

DJIEKTPOHHBIE OFPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas snexktponnas 6ubmmoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas anexkrponnas 6ubnuorexa «KubepieHuHKa»

http://cyberleninka.ru

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NoNe | Aynautopuu juist ipose- | [lepeuenb 0cHOBHOTO 000pYyI0BaHUS [IporpammHuoe
/Tl |AeHHs y9eOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSATENIbHON pabo-
ThI U IIPOBEJIEHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluu
1. 002 (1) Jlocka MapkepHast Ha KousiecHbIX [Microsoft Windows
ornopax (1), YcrpoiictBo|Enterprise, CrnpaBouHas
KPOMKOOOJIMIIOBOYHOE JEB-1|npaBoBas cucreMa
708000M (1), Kommiext yuebnoii|"Koncynprant  Ilmioc",
mebemn (1) Microsoft Office

Standard, Arent Dr.Web,
Kommiext I'APAHT-
Macrep, Microsoft




Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 110
JJIA pemeHHs{ OCHOBHBIX
IIOJIB30BATCIbCKHUX 3aJa4

004 (1) MAIIIMHA PE3P P-10 (1), Dxpan na|Microsoft Windows
mratuBe 180*180cm Combiflex Type|Enterprise, CrnpaBounas
D Medium (1), Kommiuekr y4eOHOI [mpaBoBas cucrema
Mebenu (1) "Koncynprant  Ilmroc",

Microsoft Office
Standard, Arent Dr.Web,
Kommnexr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommurext 110
JUIsL PEIIeHUs OCHOBHBIX
110JIb30BATEIbCKUX 3a/1a4
004a (I) Bepcrak nepessuubii | Microsoft Windows
"IIpoeccrnonanbubIil" Enterprise, CnpaBounas
1770x770x850 (4), Becni|npaBoBas cucreMa
anekTpoHHble aHanutudyeckue AF-|"Koncymprant — Ilmroc",
R220 CE (1), Bogoymsruurens KJI|Microsoft Office
12 (1), MonuTtop LCD Samsung 172V |Standard, Areat Dr.Web,
"17" (1), [TapoxonsekTomar XVC 305|Kommuext I'APAHT-
UNOX (1), ITuna nentounas JWBS-[Macrep, Microsoft
12 nmo mepeBy (1), ITIPECC TII'JI-60|Access, Microsoft Visio
(1), Meutecoc JIC-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 ais pamouHblx (acanos|Enterprise, Kommmiexkr 10
nactoukuH XxBocT SUPERSAN 05 (1),[nns pemenuss OCHOBHBIX
Cremnax g uHcTpyMeHta  (1),[monb3oBaTenbckux 3amayu
Crpyxkootcoc 230 B (1), @pesepHbilii
cranok ¢ UYIIY  2500x1230mm
BAKYYyM.CTOJI "Beaver 24
AVT3(3xBt,18000  o6/mMun (1),
Kommiekt yuaeOHo# Mmebenu (1)

162 (1) [Ipoexkrop mynsTuMenuitabiii Hitachi|Microsoft Windows
CP-RX93 (1), Crpyxkoorcoc 230 B|Enterprise, CmpaBounas
(1), OxpaH HacTeHHBIH pPYJIOHHBIN|IIpaBOBast cucreMa
200x200 cm (1), Kommnekr yueOnoil|"Koncynprant  Ilmroc",
mebenu (1) Microsoft Office

Standard, Arent Dr.Web,
Kommiexr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, Microsoft




Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 110
AJi1 pCHICHUS OCHOBHBIX
II0JIb30BAaTCIbCKHUX 3a1a4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBLI ®OHJ OLIEHOYHBIX
CPEJACTB

KpI/ITepI/II/I OLCHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIpaBJICHBI HaA:

- YCBOGHHE TEOPETHYECKOTo Marepuasa (00beM 3HaHUM, TITyOnHa yCBOCHUS), IPEYCMOTPEHHOTO
paboueii mporpaMMoii;

- yMEHHE WH3JaraTh MaTepuail (4eTKOCTb, I'PAaMOTHOCTh H3JIOKCHHS MaTepuaja, TOYHOCTh H
IIOJTHOTA BOCIIPOU3BEACHUS yueOHOrO MaTepuaa);

- YMEHHE IPUMEHSTh TEOPETHYECKUE 3HAHUS MTPH PEIICHUH PAKTHYECKUX 3aTaHuUi.

IMxana OLICHUBAHMIA IIPEACTABIICHA HUKCE.

YpoBeHb
c(hopMUPOBAHHOCTH [IIkana
Kpurepuu onennBanus
3JIEMEHTOB OLICHUBAHHUS
KOMIIETEHIIUHU
[Toporossiii OOyuvaromuiics ¥WMeeT 3HAaHUS OCHOBHOIO MarepHana,| yJaoBler-
YPOBEHb MPOSBISIET yMEHWUE JIOTUYHO €ro u3jaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTrepuala,
HEJO0CTAaTOYHO MpaBUJIbHBIE (POPMYIUPOBKH, HCIIBITHIBAET
3aTPyAHECHUS B BBINIOJIHEHUH IIPAKTUYECKUX 3aJaHUMN.

[IponBunyTteiii  |OOyuaromiuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo

YPOBEHb M3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIPOCOB M 3ajad, BJaZieeT HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMaMH UX BBIITOITHEHUSA

Bricokuit ypoBenb |OOyuaromuiicss riay00oKO M MPOYHO YCBOWJI IPOrPaMMHBIN|  OTJIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAETCS TEOPHUS C IPAKTUKOW, IPU 3TOM
oOyyaroluiics He  3aTpyaHsieTcsi C  OTBETOM  IpH
BUJIOM3MEHEHUM  33/1aHUs, CBOOOJHO  CIIpaBiseTCs  C
3aJladyaMM, BONPOCAMM UM JIPYTUMH BHJIAMU MPUMEHEHUs
3HaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKkoi
JUTEPaTypo, MEePUOIUYECKUMH HU3JaHUSIMH, TPABUIBHO
O00OCHOBBIBACT TMPUHATHIE pPELICHHs, CBOOOIHO BIAJEET
Pa3HOCTOPOHHUMH  HaBbIKaMHU, MPHEMAaMHU  BBIOJIHEHHUS
MIPAKTUYECKUX paboOT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Tekymuit KOHTPOJIb YCIIEBAEMOCTH OOECTICUMBACT OIICHMBAHWE XO0Jia OCBOCHUS JHCIHUILTAHBI
(MOmyJsl) ¥ MPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTHUH PEUTHUHIOBOTO KOHTPOIIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KApTOW AUCHUIIMHBL. [lOpsAIOoK COCTaBIIEHHS TEXHOJOTMYECKOW KapThl U
QITOPUTM  TIPOBEACHHSI MPOLEAYypPhl OICHUBAHHS BHUAOB JACSITENLHOCTH  OOydaromuxcs,
HalpaBJEHHBIX HA OCBOEHWE 3HAHWW, yMEHHH, HABBIKOB W/ WM ONBITa ACATEIHHOCTH, IIO

HaAKOINUTEJILHOW cHucTeMe B Oaiiax ycTaHaBiIMBaeTcs mojoxenueM o cucreme PUTM B ®I'BOY
BO «II'TY»



7.2. IlpoMexxyTouHast aTTeCTaIrsl 00yJaroIuXCst
[IpomexyTounast aTTectanus oOydYalOIUXCsl HANpaBlieHA HA OIICHUBAHHUE PE3YyJIbTATOB OOyUCHUS
M0 TUCLUILIMHE (MOAYJII0) U IPOBOJUTCS C UCIIOJBb30BaHNEM (DOHJIOB OLIEHOYHBIX CPEJICTB.

[lpumepsl THUIOBBIX KOHTPOJIBHBIX 3aaHWii W3 0a3bl (OHAA OICHOYHBIX CPEICTB IO
00pa30BaTeNIbHON NpOrpamMmme.

5 cemecTp

bunet K 3a4ety Ne 1.

1. AnddepeHuymanbHoe ypaBHEHNE PaBHOBECUSA XMAKOCTM Diinepa. OCHOBHOE ypaBHEHWE
TMAPOCTATUKW.

2. MblneocagutensHble KaMepbl U OTCTOMHKKW. PacueT gnameTpa OTCTOMHMKA HEMPEPbIBHOTO
JNencTBumS.

bunet K 3ayety Ne 2.
1. 3aKoH TpeHuA HbtoToHa. BA3KOCTb HBIOTOHOBCKUX M HEHBIOTOHOBCKMX KUAKOCTEN.

2. DunbTpoBaHMe CyCcneH3nin. YpaBHeHNE GUIBTPOBaHUSA. DKCNEPUMEHTaNbHOE OnpeseneHne
KOHCTaHT YpaBHeHMA GUAbTPOBaHUS.

bunet K 3auety Ne 3.

1. PexMMbl TeueHun xugroctei. Kputepuin PeliHonbaca. MrHoBeHHas, 10KaibHan U CpegHAs CKOPOCTU
OBUNKEHUA KUAKOCTU.

2. TunoBble KOHCTPYKLMN GUALTPOB.
Bunet K 3auety Ne 4.

1. YpaBHeHMe Hepas3pbIBHOCTM NOTOKA. YpaBHeHWe pacxoga. PacueT anametpa Tpybonposoaa.
IKOHOMMYECKM ONTUMAbHAA CKOPOCTb ABUMKEHUSA KMUAKOCTMU U rasa B Tpybonposose.

2. PazgeneHvne HEOAHOPOAHBIX CUCTEM MOA AENCTBMEM LIeHTPOOEXHOW Cabl. TuNoBble
KOHCTPYKLIMW LIUKAOHOB N LEHTPUPYT.

bunet K 3aueTy No 5.

1. AnddepeHumnanbHoe ypaBHEHUE ABUKEHNA HBIOTOHOBCKOM XMAKOCTU (ypaBHeHMWe HaBbe — CTOKCA).
2. LLIMKNOHbBI 1 TUAPOLMKIOHDI.

bunet K 3auety Ne 6.

1. MoTepn yaenbHOV 3HepPrum Ha TpeHue B KPyrbiX Tpybax npu famuHapHom pexkume. Boisog, Gopmy bl
lareHa-lMyasenns.

2. FmApOMexaHquCKme MeTOAbl OUNCTKWM ra3oB OT MblJN. Tunosble KOHCTPYKUNK annapaTos..

bunet K 3auety Ne 7.
1. YpaBHeHWe bepHyAnn ona naeanbHOM U peanbHOM XKUAKOCTU. EFo sHepreTMyecknin CMbica.

2. TvapoanHamMuKa B3BelleHHOro cnos. OnpegeneHne KpUTUYECKOW CKOPOCTU.



6 cemecTp
bunet K ak3ameHy Ne 1.

1. OCHOBHble TeOpPETUYECKME MOAENN NPOLLECCA MAacCOOTAAYM (MNEHOYHANA, MPOHUKHOBEHMA,
ANOPY3MOHHOTO NOrPAHNUYHOTO CNos).

2. V1306paxkeHne 0CHOBHbIX BapUaHTOB CyLUWIbHbIX MPOLLECCOB Ha Anarpamme 1-x.
bunet K ak3ameHy Ne 2.

1. MexaHM3Mbl NnepeHoca BelecTsa. AudpdepeHumansHoe ypaBHEHME KOHBEKTUBHO-AN(EdY3MOHHOIO
nepeHoca macchbl.

2. KOHCTPYKLMN KOHBEKTUBHbIX CYLUNIOK.

bunet K ak3ameHy Ne 3.

1. [lBuKyLLLaA CMNA M HanpaB/eHMe MmaccoobmMeHHOro npoLecca.

2.

bunet K ak3ameHy Ne 4.

1. YpaBHeHUAa maccooTaaum u macconepenayn. Ceasb KOaGPMLUMEHTOB MACCOOTAAUM M Macconepeaayn.
2. KoHTakTHas, pagmaumoHHas, BbICOKOYACTOTHAsA U Cy6AMMaLIMOHHas CyLuKa.

bunet K aKk3ameHy Ne 5.

1. Mopgo6bue maccoobmeHHbIx (andPy3MoHHbIX) npoueccos. O6LWMIA BUA KPUTEPUANBHOTO YPaBHEHMA ANA
pacyeTa KoahpPUUMEHTOB MAaCcCOOTAAUM.

2. Pacuet BpeMeHn npouecca KOHBEKTUBHOM CyLLKW. BbiBOA ypaBHEHWI.
bunet K ak3ameHy Ne 6.

1. MeTozbl onpeaeneHuns obLwero Ymcna eanHNL, NepeHoca.

2. KnHeTrka npouecca KOHBEKTUBHOW CYLLKW.

bunet K ak3ameHy Ne 7.

1. PacyeT Hacago4YHbIX KONOHH MPU IMHEHOM PaBHOBECHOM 3aBUCUMOCTY.

2. Cxema CyLIJI/IJ'IbHOI‘/JI YCTaHOBKW CO B3BE€LWEHHbIM C10eM ANCMEPCHOro MmaTtepuana.

[Tepeuenb BOPOCOB AJIsl HPOBEAECHUS MPOMEKYTOUYHON aTTECTALINU

5 cemecTp
1. AnddepeHumnanbHoe ypaBHeEHME PaBHOBECUA KMAKOCTM dnnepa. OCHOBHOE ypaBHEHNETNAPOCTAaTUKM.
2. 3aKOH TpeHuA HbtoToHA. BA3KOCTb HBIOTOHOBCKMX M HEHBIOTOHOBCKUX MKUAKOCTEN.

3. PexXnmbl Te4eHUs KuaKkocTen. Kputepuii PeitHonbaca. MrHoBeHHas!, N0KanbHasA UCPeaHAN CKOPOCTH
ABUMKEHUA KUAKOCTU.



4. YpaBHeHWe Hepa3pbIBHOCTM NOTOKa. YpaBHeHWe pacxoga. PacueT auameTpatpybonpososa.
IKOHOMMYECKM ONTUMA/IbHAA CKOPOCTb ABUMKEHUSA KUAKOCTU U rasa BTpybonposoae.

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

6. MoTeps yaenbHOWM SHEPTUK HA TPEHUE B KPYI/bIX TPyDax Npu namMmHapHOM perkmume.BbiBog dopmybl
lareHa-Myasenns.

7. YpaBHeHWe bepHynaun gnsa naeanbHOM U peanbHOM XUAKOCTU. Ero saHepreTMYecKMmnCcmbICh.
8. MpunoxeHusa ypasHeHna bepHynnn (mepHas guadparma, Tpybka Muto-MpaHaTns).

9. OnpeaeneHne pacxoaa sHEPTUU HA TPAHCMOPTMPOBKY KUAKOCTEN U ra3oB NoTpybonpoBoaam. PacueT
BE/IMYMHbI Tpebyemoro aasieHus.

10. F'mgpaBAnYECKOEe CONPOTUBAEHME TPEHUA B TPyboNpoBoAe NpY NaMUHAPHOM UTYPBYIEeHTHOM
pexumax. MecTHble CONnpPOoTUBNEHUA. DKCNepPUMEHTabHOE onpeaeneHnekoabduLMeHTa TpeHns u
Ko3adpdurLUMeHTa MECTHOTO CONPTUBAEHNA.

11. Teopua nogobusa — ocHoBa PpuU3MYECKOro moaesiMpoBaHus. Teopembl NoAo6uMA. AHanM3pasmMepHOCTEN
Kak meTog, 06paboTKM ONbITHbIX AaHHbIX. Tt — TeOpemMa.

12. BblBOA KpUTEPUMEB MAPOAMHAMUYECKOTO Nogo6mA. Ux GU3MYeCcKnin cmbich.
13. OCcHOBHbIe KOHCTPYKLMM HAaCOCOB N BEHTUNATOPOB. [peaenbHan BbICOTa BCacbiBaHUAHACOCA.

14. PaboTa LUeHTPObEKHOro BEHTUAATOPA (Hacoca) Ha ceTb. YpaBHEHME XapaKTepucTnukncetu. Pabovas
TOuKa.

15. PaboTa NoOpLIHEBOroO HAacoca Ha CeTb. YpaBHEHME XapaKTEPUCTUKM ceTU. Pabovas ToukKa.
16. Buabl nepeHoca TenaoTbl. 3aKOH TennonposoaHocTH dypbe.

17. AnddepeHumanbHoe ypaBHeHWE TenaonpoBoAHOCTU. CTaumoHapHaa Tena0npoBOAHOCTbOAHOCOMHOM
W MHOTOC/IOMHOW CTEHOK.

18. AuddepeHumanbHoe ypaBHeHWe NepeHoca TeNI0TbI B NOTOKe (ypaBHeHne ®ypbe —Kupxroda).
19. BbiBOA KpuTEpMEB TENIOBOrO Noaobua. Nx dmsnueckunin cmoica.

20. TennooTgaya 6e3 $ha30Bbix NpeBpaLleHNt NpU cBOHOAHOM U BbIHYXKAEHHOM ABUNKeHuMcpeabl. O6LLmiA
BWA, KPUTEPUA/IbHbBIX YPaBHEHUA.

21. TennooTaaya npy KoHAeHcaumm napa. (KoHaeHcaums Ha BEPTUKANbHbIX UTOPU3OHTA/IbHBIX TPYOKaX,
KOHAEHCaLMs B MPUCYTCTBUM BO34yXa).

22. TennooTaaya Npu KMNEeHUn xRugrocteit. Kputmyeckas Tensosas Harpyska.

23. Obuiee ypaBHeHUe Tenaonepeaadn. Ceasb mexay KoadduumeHTamm TeNA00TAAYM UTENIONEPeaun.
24. CpeaHAan pa3HOCTb TEMMepaTyp B Ten1006MeHHbIX annapaTax. Boisog popmynbi.

25. PacyeT Ten1006MeHHbIX annapaTtoB METOA0M UTEPALLUNA.

26. MpoMbILLIEHHbIE TEMNOHOCUTENN, UX TEMNNOTEXHUYECKME XapaKTEPUCTUKMN.

27. KOHCTPYKUMKN TUMOBbIX TeNA006MeHHbIX annapaTtos. CpaBHUTE/IbHAA XapaKTEPUCTMKATEN1006MEHHbIX
annapaTos.

28. MeToabl MHTeHcUdUKaLMK Tennonepeaadn B TennoobmeHHbIX annaparax.

29. PacueT naolwaamn NnoBepxHOCTM Tenonepeaadn 1 pacxoda oxnaxaatoLwei BoAbl BKOXYXOTpy6HOM



XxonogunnbHuKe gnAa CUCTEMbl KNOKOCTb—KNOKOCTb.

30. PacueT naowaam noBepxHoOCTU Tenjonepeaaym 1 pacxoaa rpetoLLero napa B NapoBOMKOXKYXOTpybHOM
nogorpesartesie XULKOCTEN.

31. Cxema 04HOKOPMNYCHOM BaKyyM BbIMapHOM YCTaHOBKM.
32. MaTepuanbHbilii 1 TensoBon H6asnaHCbl BbINAPHOro annapara.
33. TemnepaTypa KnneHus pacteopa. O6wan 1 nosesHas pasHOCTb TEMNEPATYpP NPUBLINAPUBAHUN.

34. PacyeT naowaamn noBepxHOCTU M pacxoha rperoLLero napa B BbinapHom annapate.OnpegeneHme
pacxoia oxnaxaaroLien Bogbl B 6apomeTpruyecKkom KoOHAEeHCaTope.

35. TunoBble KOHCTPYKLUUM BbINApPHbIX annapaToB U UX CPaBHUTE/IbHAA XapaKTepPUCTHKa.
36. BoinapmMBaHue ¢ TepPMOKOMNPECCHE BTOPMYHOTO Napa.

37. MHorokopnycHoe BbinapuBaHune. Cxembl MHOTOKOPMYCHbIX BbIMapHbIX YCTAHOBOK M MXCPaBHUTE/IbHaA
XapaKTepMUCTUKa.

38. MHorokopnycHoe BbinapusaHue. MatepuasnbHblii U TennoBon 6anaHcbl.
39. MHorokopnycHoe BbinapMBaHMe. JKOHOMMYECKM HaUBbIFTOAHENLLEE YMC/I0 KOPMYCOB.
40. HeogHOpPOAHbIE CUCTEMBI U TMAPOMEXAHUYECKME METOAbI UX Pa3aeneHus.

41. PasgeneHune HeOAHOPOAHbIX CUCTEM MO AeUCTBMEM CUAbI TAXKECTU. BbiBoa popmynbiCToKca ann
CKOPOCTU OCaXKAeHMA.

42. NbineocagntesnibHble KAMepbl U OTCTOMHUKKU. PacyeT anameTpa OTCTOMHMKaHeNpPepbIBHOTO AENCTBUA.

43. dunbTpoBaHMe cycrneHsui. YpaBHeHne pUAbTPOBaHMA. IKCNepUMeHTaIbHOEONPEAENEHNE KOHCTAHT
ypaBHeHUA GUNbTPOBAHMA.

44. TunoBble KOHCTPYKUUKN GUABTPOB.

45. Pa3geneHne HeoAHOPOAHbIX CUCTEM MO, AeNCTBUEM LLeHTPOBEKHOM CuAbl. TUNMOBbLIEKOHCTPYKLUN
LMKIOHOB U LeHTpUbYT.

46. LIMKNOHbI M TMAPOLUKNOHDI.
47. TnapomexaHU4yeckne meTolbl OUYMCTKU ra3oB OT Nbian. TUNOBbIE KOHCTPYKLMMANNApaToB..
48. T'mapoamMHaMumKa B3BeleHHOro cnof. OnpeaeneHne KPUTUYECKOM CKOPOCTY.

6 cemecTtp

1. OCHOBHble TeOpeTUYECKME MOAENN NPOoLLecca MaccooTAaum (NaeHoUYHan, MPOHNKHOBEHMS,
Anddy3MoHHOro NorpaHMYHOro cos).

2. MexaHu3mbl nepeHoca BelecTsa. AndbdepeHumanbHoe ypaBHeHNE KOHBEKTUBHO-ANDPY3MOHHOTO
nepeHoca macchbl.

3. [BMKyLLaa cuna 1 HanpasaeHne maccoobMeHHoro npouecca.
4. YpaBHEHMA MaccooTAaum U macconepenaumn. Ceasb KOIPPMUMEHTOB MAaCCOOTAAUMM Macconepesaym.

5. Mopobure maccoobmeHHbIx (anddy3noHHbIX) npoueccos. ObWKI BUA KPUTEPMAbHOTOYpPaBHEHMA ANS
pacyeta K03pPMUNEHTOB MaccoOTAAUMN.

6. MeToapl onpeaeneHma obLLero uncna eauHuUL, nepeHoca.



7. PacyeT Hacaf04HbIX KOJIOHH NPWY IMHENHOW PaBHOBECHOM 3aBUCMMOCTH.
8. PacuyeT HacaZo4HbIX KOIOHH NPU KPUBOJIMHENHOM PaBHOBECHOM 3aBUCUMOCTM.
9. PacyeT TapenbyaTbix KONOHH. OnpeaeneHme BbICOTbl M AUAMETPA.

10. TeopeTMYECKM MUHUMANbHbBIN Pacxo, XUAKOCTU Ha opolleHne abcopbLUMOHHOMKONOHHDI.
9KOHOMMYECKN ONTUMAJIbHbBIN pacxon abcopbeHTa.

11. Bbibop Hacaaku. 'mapoamHammyeckme perkumbl paboTbl HACaLOYHbIX KOJIOHH.
12. HenpepbiBHO aelicTBytow,an abcopbLumMoHHO-AecOpbUMOHHAR yCTaHOBKa.

13. Kak onpezenunTb aKCcnepMmeHTanbHO KO3pPULMEHT macconepesayun B Hacag0YHOMabCOPLIMOHHOM
KOJIOHHE?

14. MaTepuasbHbii 6anaHc peKTUPUKALMOHHOMN KOJIOHHbI HEMPEPbIBHOTO AENCTBMA.Y paBHEHUA paboumx
NNHUA.

15. TennoBoi 6anaHc peKTudUKaLMOHHOM KONOHHbI. OnpeaeneHmne pacxoAoB rpetuieronapa u
oxnaxgatoweii Boapbl.

16. TeopeTnyeCckn MMHUMANbHOE U ONTUMAJIbHOE pNermoBble Ymcna.

17. BanaHue pacxoga dbnermbl Ha ABUXKYLLYHOCA CUAY, NPOLEecca, Ha AMAaMEeTP U BbICOTYPEKTUDMKALMOHHON
KOJIOHHbI, Ha PAcXO/bl FPEOLLEro Napa U OxaaxaatoLLei Boabl.

18. Cxema peKkTUPUKALNOHHOM YCTaHOBKU HEMPEPbIBHOTO AEACTBUSA.

19. KOHCTpYKUMM TapenoKk peKTMPUKaLMOHHOM KOMOHHbI. KoadduumeHT oboraweHus.
20. DKCTpaKTUBHAA M a3e0TPONHaA peKTUPUKaLumu.

21. lMpocTaa neperoHkKa. lleperoHka ¢ BOAAHbLIM NApPOM.

22. MatepuanbHblii 6anaHC O4HOKPATHOM 3KCTPAKLUMU. KOHCTPYKLMM SKCTPAKTOPOB.
23. PacyeT NpOTMBOTOYHOM 3KCTPAKLMM Ha OCHOBE YPaBHEHMA Macconepesaym.

24. Apcopbuma. CTaTMKa U KMHeTUKa. Aacopbumsa B HeNoABUMKHOM C/0e.

25. Kak onpegenntb akcnepumeHTanbHO 06bemMHbI KO3 PUUMEHT macconepenaym BNPOTUBOTOHHOM
afcopbepe co B3BELIEHHbIM CNOEM aacopbeHTa.

26. CywmnnbHbIe areHTbl, UX OCHOBHbIE MapameTpbl U CBA3b MEXKAY HUMMU.

27. MaTepuanbHbli 6afnaHC KOHBEKTUBHOM CYLLKWU. YAeNbHbIA pacxos, CylnabHOroareHTa.
28. TennoBoi 6anaHCc KOHBEKTUBHOWM CYLLKKU. YAeNnbHbIN pacxoa TennoTbl. TensosorKMAd,.
29. U306pakeHre OCHOBHbIX BApUAHTOB CYLUWM/IbHbBIX MPOLECCOB HA AMarpamme 1-x.

30. KOHCTPYKLUM KOHBEKTUBHbIX CYLUMU/IOK.

31. KOoHTaKTHas, paAnaLMOHHAA, BbICOKOYACTOTHAA M CyBIMMALLMOHHAA CyLLKA.

32. PacyeT BpeMeHu npoLecca KOHBEKTUBHOM CYLUKWU. BbiBOA, ypaBHEHUA.

33. KnHeTuKa npouecca KOHBEKTUBHOM CYLUKMU.

34. Cxema CyWMNbHOMN YCTAHOBKM CO B3BELUEHHbIM C/IOEM AMUCNEPCHOrO MmaTepuana.






