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1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 1O JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C IIVTAHUPYEMBIMU PE3YJIIbTATAMHA
OCBOEHHA OBPA3OBATEJIBHON ITPOT'PAMMBI

Hacrosmas paboudas nporpaMma JTUCHUIUIMHBI YCTaHABIMBAEeT TPEOOBaHUS K 3HAHUSIM
U YMEHHUSM CTYyIEHTa, a TaKXKe ONpelessieT COACpKaHWEe W BUABl YYEOHBIX 3aHATUH U
OTYETHOCTH.

[Tporpamma pa3paboTana B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM o0Opa3oBarenbHbIM cTanaapToMm (CYOC 3++) mo
HAIPaBIICHUIO MTOJITOTOBKU (ypoBeHb OakanaBpuata):18.03.01 «Xumudeckasi TEXHOJIOTHUS;

* OcHOBHOW mpodeccuoHaabHOM 00pa30BaTeIbHON NPOrPaMMOM IO HAIPaBICHUIO
noaroroBku 18.03.01 «XuMudyecKkas TSXHOJIOTHS,

* YueOubpM mmanoM MI'TY um. H.O. baymana no nanpasnenuto nmoarorosku 18.03.01
«XUMHYECKAS] TEXHOJIOTUS.

I[Ippy  OCBOGHMM  JIUCHUIUIMHBI  IUTAHUPYETCS  (POPMHUPOBAHWE  KOMITCTCHITHH,
npeaycMoTpeHHbsix OIIOIT Ha ocnoBe CYOC 3++ no Hampasinenutro noarotoBku 18.03.01
«XuMuYecKasi TEXHOJIOTHs» (YpOBEHb OaKkajaBpuara)

Koa xomnerenumnu ®opmMyIMpPOBKA KOMIIETEHIIUN
no CYOC 3++

Oo6menpodgeccuoHaTbHbIE KOMIIETEHIMU COOCTBEHHbIE

CriocobeH obecrieunBaTh MPOBEACHUE TEXHOIOTHIECKOTO MpoIecca,
UCIOJIb30BaTh TEXHUUECKUE CPEJICTBA Ul KOHTPOJIS TapaMeTpoB
OIIKC-4 TEXHOJIOTUYECKOI0 IIPoLecca, CBOMCTB ChIPbsl U TOTOBOM MPOIYKIUH,
(18.03.01) OCYIIECTBIIATh U3MEHEHUE ITapaMEeTPOB TEXHOJIIOIMYECKOro IpoLecca
IIPU U3MEHEHUHU CBOICTB CHIPbsI, IPUMEHSSI COBPEMEHHOE
000pyIOBaHUE U YUUTHIBAS KOJOTMUECKUE TpeOOBAHNUS

CnocoOeH OCyIIECTBIATh IKCIIEPUMEHTATLHBIE UCCIICIOBAHUS U
UCTIBITAaHUS IO 33JJaHHOM METOAMKE, TPOBOIUTH HAOIIOACHUS 1
OIIKC-5 WU3MEPEHHS C YIETOM TEXHUKH 0€30MacHOCTH, 00padaThiBaTh U
(18.03.01) UHTEPIPETUPOBATH DKCIIEPUMEHTAIIBHBIE JAHHBIE C LEIbIO
YCOBEPIICHCTBOBAHUS TEXHOJIIOTMH HA OCHOBE YIIIyOJeHUS 3HAaHUH U
BBIBOJIOB O XMMHM3M€E U3y4aEMBIX IIPOLIECCOB

JUia KaTeropuil «3HaTh, yYMETb, BIAAETH» IUIAHUPYETCS IOCTHIKEHUE DPE3YJIbTaTOB
oOyuenus (PO), BHoOcAmMX Ha COOTBETCTBYIOIIMX YpPOBHSX BKJIag B (QopMHUpoBaHUE
KOMIIETEHIINH,  NPEAYCMOTPEHHBIX  OCHOBHOW  HpodeCcCHOHAIBHOM  00pa3zoBaTeIbHOM
nporpammoii (tabi. 1).



Taoauna 1. Uaaukatopel 1OCTHXKEHUS KOMITETCHITUU

1 2 3
Komnerenuus: kox mo CYOC 3++, Nuauxkaropsbl ®opMbI U METOIbI 00yUYEeHHUS, CIIOCOOCTBYIOIIHE
(hopmynpoBKa (hopMHPOBAHUIO M PA3BUTHIO KOMIETEHIHH
OIIKC-4 3HATb Jeknuun
(18.03.01) - IapaMeTpbl TEXHOJIOTMYECKOro npouecca u ero | CeMuHapbl

CrniocobeH obecreunBaTh MPOBEACHUE
TEXHOJIOTHYECKOT0 TpoIiecca,
HCII0JIb30BaTh TEXHUYCCKUE CPECTBA
JUTSE KOHTPOJIS ITApaMETPOB
TEXHOJIOTHYECKOI0 IpoIiecca, CBONCTB
CBIPBSI 1 TOTOBOH MPOAYKIINH,
OCYIIECTBIISITH U3MCHEHHUE MTAPaMETPOB
TEXHOJIOTUYECKOTO MpoIecca mpu
W3MEHEHHUU CBOMCTB ChIPbS, MPHUMEHSS
COBpPEMEHHOE 000pYy/JOBaHUE H
YUYUTBIBAs KOJIOTUYECKHE TPEOOBaHUS

Pa3HOBUAHOCTEHN B YCIIOBUSAX MCIIOJIB30BAHMS
Pa3IMYHOTO CHIPbS, IPUMEHsEMbIE TIPUOOPHI
KOHTPOJIA €ro IapaMeTpoB, METO/IbI aHAJIN3a
HCXOJIHOT'O ChIPbsI U TOTOBOW IIPONYKIIHH,
crocoObl MHTEHCU(UKALIMH ITPOLEcca C LENbIO
IIOBBIIICHNS BBIXOA U YIy4YlICHUS Ka4eCTBa
KOHEYHOT'0 IIPOJYKTa

YMETDb

- IPUMEHATh TEOPETUYCCKUE 3HAHUA IS
YCOBEPIIEHCTBOBAHUS TEXHOJIOTHYECKOTO
IIpOLIECCa Ha OCHOBE aHAJIMTUYECKOIO KOHTPOJIA U
XapaKTEPUCTUK KOHEYHOT'O IIPOYKTA C LENbIO
YILYYILIEHHUS €r0 KauecTBa

JlaGopaTropHbie padoThbI
CamocrosiTeibHas padoTa (B TOM YucCiie
BBITIOJIHEHHE KYPCOBOM pabOTHhI)

AKTHBHbIE 1 HHTEPAKTHUBHBbIE (POPMBI (METOABI)
o0yueHus:

o0cykJIeHUE MPAKTUYECKUX MPUMEPOB Ha JIEKIUAX U
CeMHHapax

OIIKC-5

(18.03.01)

Crnioco0eH ocyIIecTBIATh
AKCIIEpUMEHTAIbHBIE NCCIICAOBAHMS U
UCTIBITaHHS 1O 33/IaHHOI METONIUKE,
MIPOBOJIUTH HAOIOICHUS U H3MEPEHHS
C YU4E€TOM TEeXHUKHU 0€30IacHOCTH,
o0OpabaThIBaTh U HHTEPIPETUPOBATH
IKCTIEPUMEHTANIbHBIE TAHHBIE C LENBI0
YCOBEPIICHCTBOBAHMS TEXHOJOTHH Ha
OCHOBE yIITyOJICHHsI 3HAHUH U BBIBOJIOB
0 XMMH3Me U3y4aeMbIX IPOIIECCOB

3HATDH

- TCOPETUUCCKHUE OCHOBBI XUMUYCCKHUX
TEXHOJIOTUH U BIHUSHHUE Ppa3JIMYHBbIX (l)aKTOpOB Ha
MMpoHeCChl, MPOUCXOAAIINEC ITPU UX pCaAIU3allun

Jlexnun

CemuHapbl

JlabopaTopHbie padoThl
CamocrosiTeibHast padoTa (B TOM YuCIie
BBINOJIHEHUE KYPCOBOM pabOThI)

AKTHBHbIC M1 HHTEPAKTHBHbIC GOpMBI (METOABI)
o0yueHus:

00CyX/IeHue MPaKTHUECKUX IPUMEPOB Ha JIEKIUAX U
ceMUHapax




2. MECTO JUCHMUILUIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
ITPOI'PAMMBbI

Hucuummuaa BxoauT B Onok bl «/uctmmmuaer  (Momynu)»  0oOpa3oBaTeIbHOMN
nporpamMmsel OakaiaBpuara 1o HampasiaeHuto 18.03.01 «Xumudeckas TEXHOIOTHS.

N3yuenune AMCHMIUIMHBI TpeANojiaraeT MpeaBapUTEIbHOE OCBOCHHUE CIEAYIOIIUX
JUCIUIUIMH y4eOHOTO TUIaHa:

— O®wuswnka,;

— OOuras u HeopraHu4eckasi XuMusi;

— Maremaruka.

OcBoeHHe JaHHOW TUCIHUIUIMHBI HEOOXOIMMO KakK MpEeALIeCTBYIONIee I CASAYIOUINX
JTUCITUTINH 00pa30BaTeIbHOM MTPOTrPAMMBI:

— MogenupoBaHue TEXHOJIOTUYECKUX MPOLIECCOB;

— OuucTka U peKynepanus NPOMBIIIICHHBIX BEIOPOCOB;

— KowmmnekcHas xumuueckas rnepepadoTka JpeBECHHBI.

OcBoeHue y4eOHOUM TUCHUILUIMHBI CBSI3aHO ¢ (POPMUPOBAHUEM KOMIIETEHIIUNA C y4eTOM
matpunbl komnereHmuid OITOIT nmns  wanmpaBnenus (ypoBeHb OakanmaBpmara): 18.03.01
XuMHYecKasi TEXHOJIOTHS.



3. OBBEM JUCIIUAIIJIMHBI

O0mmii 00BbEM  JUCIUILINHEI
aKaJIeMMYECKUX yaca (324

COCTaBJIIsIeT
ACTPOHOMHUYECKUX

12

3a4ETHBIX eOUHUIl (3.€.),

yaca).

B TOM

YHUCIIC:

1 cemectp — 5 3.e. (180 ak.u.), 2 cemectp — 5 3.€. (180 ak.u.), 3 cemectp — 2 3.¢. (72 ak.4.).

Ta6auna 2. O0pEM TUCIMIUIMHEI 110 BUJIaM y4eOHBIX 3aHATHH (B aKaIEMUYCCKUX 4acax)

O0bem no cemecTpam, aKa. 4.

Kosun4yecTBO cemecTpoB

Buabl yueOHoii pa6oThI Bcero OCBOEHUS TUCIHHUILIMHBI

1 2 3
O0beM TUCIUTUIMHBI 432 180 180 72
AyautopHasi pabora* 198 90 72 36
Jlexmun (JI) 90 36 36 18
Cemunapsl (C) 54 18 18 18
JlaGopaTtopubie padoTs (JIP) 54 36 18 0
CamocrositesibHas padora (CP) 234 90 108 36
[TpopaboTka yuyebHOro MmaTepuaia JeKIun 11.25 4.5 4.5 2.25
ITonroroBka Kk ceMuHapam 6.75 2.25 2.25 2.25
IToaroToBka K J1abopaTopHBIM paboTam 34 24 10 0
Brimonaenue pacueTHo-rpaduueckoi paboThI 66 27 12 27
BoinosnHenue KypcoBoii paboThl 36 0 36 0
IloaroToBka K 3K3aMeHy 30 0 30 0
ITonroroBka Kk py0eXKHOMY KOHTPOJIIO 3 0 3 0
Jlpyrue Buapl CaMOCTOSTENBHON pabOThI 47 32.25 10.25 4.5

. 3auér | Ok3ameH | 3auér

Buja npoMexyToUuHOI aTTeCTALMU T3t

*B TOM yHcle, B GopMe NPAKTHUECKON TTOATOTOBKH




4.

BHI0OB YUEBHbBIX 3AHATHI

COJEPXKAHUE JUCHUIIMHBIL, CTPYKTYPUPOBAHHOE 11O MOJAYJISIM YYEBHOW JUCIHUILIAHBI C
YKA3AHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHWYECKHUX HJIN ACTPOHOMHMYECKHUX YACOB U

Tadauua 3. ConepkaHue TUCIUIUIUHbBI

. Komnerenuuu, .
Buas! 3ansiTmii*, yacsl Texkymuii KOHTPOJIb Pe3yJIbTATOB 00yYeHHSI
Ne n/m Tema (Ha3BaHMe) MOLYJISA 3aKpeIlIeHHbIe 32
1 C JIP cp | Temoi (xox mo CYOC Cpox DopMbI Baasl
3+4) (Henesst) P (MuHn/
1 cemectp
JlabopaTopHbIe pabOTHI 3/5
Ne 1
| 3aKOHOMEPHOCTH TEXHOJIOTHIECKUX 12 6 12 30 | OIIKC-4, OIKC-5 6 PacuerHo-rpaduueckas 1525
TpONECCoB pabora Ne 1
HUTOIO: 18/30
JlabopaTopHBIe pabOTHI 3/5
O Ne 2
2 CHOBKI THIPOMERAHEHACCIHX 12 6 12 | 30 | OIKC-4, OTKC-5 12 Pacuerno-rpaduieckas | 5,15
HPOLECCOB pabota Ne 2
HUTOIO: 24/40
JlabopaTopHBIe pabOTHI 3/5
Ne 3
3 Heomuopoansie cmecu 12 6 12 30 OIIKC-4, OIIKC-5 18 PacueTtHo-rpaduueckas 15/25
pabota Ne 3
HUTOIO: 18/30
HUTOI'O 3a cemecTp 36 18 36 90 - - - 60/100
2 cemecTp
JlabopaTopHBIe pabOTHI
Ne 4 23
4 TemoBble IPOLIECCHI 12 6 8 14 | OIIKC-4, OIIKC-5 6 Pacuerno-rpadraeckas 712
pabota Ne 4
HUTOIO: 9/15
JlaGopaTopHble paboTHI
Ne 5 2/3
5 TermnooOMeHHBIC anmapaThl 12 6 8 14 OIIKC-4, OIIKC-5 12 —
PacuerHo-Tpadrueckas 712
pabora Ne 5




HUTOIO: 9/15
JlabopaTopHbIe pabOTHI
Ne 6 2/3
6 Kpucrannnsanus v BelapuBaHUE 12 6 2 14 | OIIKC-4, OIIKC-5 18 PyGeKHbIH KOHTPOIIb 22/37
HUTOIO: 24/40
7 Kypcosas pabora - - - 36 - - - 36/100
8 OKk3aMeH - - - 30 - - - 18/30
HUTOI'O 3a cemecTp 36 18 18 108 - - - 60/100
3 cemecTp
PacuerHo-rpaduueckas 18/30
9 CopOuust 6 6 0 12 | OIIKC-4, OIIKC-5 6 pabota Ne 6
HUTOIO: 18/30
PacuerHo-rpaduueckas 18/30
10 JucTHsanys 1 peKTHQUKAIHAS 6 6 0 12 OIIKC-4, OIIKC-5 12 pabora Ne 7
HUTOIO: 18/30
PacuerHo-rpaduyeckas 24/40
11 TIpoNHTKA 1 CyIIKa 6 6 0 12 | OIKC-4, OTIKC-5 18 paGora Ne 8
HUTOrO: 24/40
HUTOTO 3a cemecTp 18 18 0 36 - - - 60/100

*B TOM uyHcIe, B (popMe MPAKTUUECKONH OATOTOBKH




CoaeprkaHue JUCHUILVINHBI, CTPYKTYPHUPOBAHHOE 110 TeMaM (MOIYJISIM)

Ne, i/

HaumenoBanue MOAYJIfA, COACPKAHUEC

Yacel

«33KOHOMCPHOCTI/I TCXHOJOITHICCKHUX ITPOLHECCOB»

Jlekuu

12

1.1

IIpouecchl M 00bEKTHI XUMUYECKOH TeXHOJOTHHU. [Ipeamer u 3agaumn
Kypca. CBOMCTBA TUIOBBIX MPOIECCOB XUMUYECKOM TexHoIoruu. Ctatuka
nporecca. Kuneruka nporecca. Knaccudukaius THIIOBBIX MTPOIIECCOB
XHMH‘-IGCKOﬁ TCXHOJIOT'UH. O6IJ_II/IG HpI/IHI_[I/IHBI pvaeTa TUITIOBBIX HpOLIeCCOB.
CBoiicTBa IpeBECHHBI KaK 00bEKTa XUMHYECKOW TEXHOJIOTHH.

1.2

Cocrosinue cuctemMbl 1 00paTuMbIe pouecchbl. TepMOAMHAMUYECKHE
rapamMeTpbl CUCTEMbI. DKCTEHCUBHBIE 1 HHTEHCUBHBIE IAPAMETPBHI.
3aMKHYTBIE, OTKPBITHIE, N30JIMPOBAHHBIC U aIMA0ATHBIE CHCTEMBI.
WneanbHblii ra3, paBHOBECHBIE COCTOSIHUS U OOPATUMBIE MPOLIECCHI.
VYpaBuenue coctostHusi. OyHKIUU cocTossHus. DHTponusa. Kunernaeckas
Teopus ra3oB. YpaBHeHue Menzeneena - Knanelipona. CreneHs cBoOOIbI
cucreMsl. Pacipenenenne Makcsemuia n bonsimana.

1.3

CraTnka ¥ KHHETHKA TeXHOJOTH4eCKUX npoueccoB. KOHTpoIbHBIN
00bEM U MOBEPXHOCTh. [IIOTHOCTD, yIenbHBINH 00BbEM U yIEIbHBIN BeC
cpeabl. [10ToK ¥ MIOTHOCTE MOTOKA cyOCcTaHIMK. JlaBlIeHHE U KacaTelbHbIe
Hanpspkenus. Jnddysus, koopduuuent nuddysnun, 3akon Ouka.
TennonpoBoIHOCTE, KOAPGUIMEHT TEIIONPOBOJHOCTH. 3akoH Dyphe.
Tepmonnnamuyeckue cuiibl 1 noToku. [Tpunuunel Onsarepa u Kropu.

1.4

MarepuanbHblii 0ajaHC M epeHoc cyocTanumu. [lonsTue rpaguenrta u
nuBepreniuu, oneparop Jlamnaca. Teopema nepenoca PeliHomnbica u
Octporpaackoro-I'aycca. 3akoH coxpaHeHHs! Macchl. MaTepuanbHbIN
Oayanc. YpaBHeHue Hepa3pbIBHOCTH. Juddy3noHHbIN MOTOK, 3aKk0oH DuUKa.
HcTounuku u cTOKH Macchl, (ha30BbIe MPEBPAIICHUS U XUMHUECKHE
peakuuu. JuddepeHmanbapiii 3aK0H COXpaHEHHUS] MacChl. Y paBHEHHE
b y3un. YcnoBusi OJHO3HAYHOCTH JJI YPaBHEHUH NEpeHOCca MaCChI

1.5

Tennosoii 0aj1aHC U ypaBHeHHE TeIJIONPOBOAHOCTH. [lonHas u
BHYTPEHHSIS SHEPrusl. 3aKOH COXpaHEHUs FHepruu. TeruioBoil OanaHc.
AnunabaTtuyeckuii mepeHoc Temsa. Y paBHEHHE MepeHoca SHTPOITUH.
KoHBEKTHBHBIN U KOHIYKTUBHBIN IMOTOK TEIUIa, INIOTHOCTh MOTOKA.
WuTterpanbHas popma 3aKOHA COXpaHEHUs SHEPTUU. VICTOUHUKHN U CTOKU
tera. JluddepeHuanbHbIi 3aKOH IEPEHOCA SHEPTUH. Y CTIOBUS
0JIHO3HAYHOCTH JIJIsl YpaBHEHHH MepeHoca Teria.

1.6

3akoH coxpaHeHus UMITyJbca. YpaBHeHue HaBbe. 3akoH coxpaHeHUs
UMITyJIbCa B MHTETpalibHOU popme. U neanbHas KUAKOCTh. Y paBHEHUS
Oiinepa. YpaBHenue bepnymim. BA3kocTs, fTMHAMUYECKUI 1
KHHEeMaTH4ecKui K03 PuireHt Bsi3kocTu. Y paBHeHust HaBbe. 3akoH
Hprotona u runore3a Ctokca. Y ciioBHs OTHO3HAYHOCTH JIJIs1 YPABHEHHI
repeHoca UMIyJbea.

CeMunapsl

Cl.1

TCpMO,Z[I/IHaMI/I‘-ICCKI/IC apaMeTpbl CUCTCMBI. ypaBHCHI/IH COCTOAHHUA

Cl.2

3aKOHBI TCPMOIAWHAMUKN. TepMOJII/IHaMI/I‘-IeCKI/IG OHKJIbI

Cl3

Peanbuble ra3sl U Taphl. I—x JAuarpaMMma BJIQ’KHOTI'O BO3ayXa.

N[N

JlabGoparopHbie padoThbl

—
\S]

JIP1.1

W3ydeHue cuctemMbl H3BMEpPEHHS pacxo/a KUJIKOCTH

JIP1.2

N3yueHue pe:kMMOB IBUKCHUS KUIKOCTH

JIP1.3

W3ydenue ypaBHeHue bepHysuin uist MOTOKa KUIKOCTH

W[ | W
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JIP1.4

OnpeneneHre KOHCTaHTBI pacxogomepa Bentypu

CamocrosiTesbHasi padoTa

30

CP1.1

IIpopaboTka yuebHOro MaTepuana JEeKIHi

1.5

CP1.2

[ToaroroBka k ceMuHapam

0.75

CP1.3

IToaroroBka k 1abopaTopHbIM paboTam

CP1.4

Brimonnenue pacueTHo-rpaduyeckoi paboTsl

CPL.5

Jlpyrue Buapl CaMOCTOSITEIbHON pabOThI

10.75

«OCHOBBI THAPOMEXAHNIECCKUX MTPOUHECCOB»

Jleknuu

12

2.1

Du3uyecKue CBOMCTBA JKUAKOCTE. YPaBHEHUE COCTOSHUS. Y CJIOBUE
paBHoBecus ¢a3. [IpaBuino ¢a3 ['m66ca. PeanpHbie ra3sl U mapsl.
VYpasuenue Ban-nep-Baansca. 3akon Knaysuyca — Knaneiipona.
HacpieHHoCTh, AaBlieHNEe HACHIIICHUS, CTEIICHb HAChIIeHUs. AOCOIIOTHAS
Y OTHOCHUTEJIbHAS BJIAXKHOCTh. Biarocoaepxkanue. I — x guarpamma.
O6bemMuble kK03 PuIMEeHTHI cxaTHs. Moaynb 00beMHOI YIPYTOCTH.
Bsiskocts. [lepBrlit 1 BTOpoii KO PHUIUEHTH BI3KOCTH.

22

PaBHoBecue :kuakocreii 4 ra3oB. OCHOBHOE YpaBHEHUE THIPOCTATHKU.
N3o6apsl. [Ipubopsr 11t u3mepenus nasienus. 3akon [lackams. Cuna
CYMMapHOTO THAPOCTATUYECKOTO JABJICHHUS KUIKOCTH Ha TUIOCKYIO
IIOBEPXHOCTD, €€ TOUKa NpuioxeHus. Cuiia AaBJeHus KUIKOCTH Ha
KPUBOJIMHENHYIO TOBEPXHOCTh. 3aKOH Apxumena. OTHOCUTENbHBIN MOKOK
(paBHOBECHE) KUAKOCTH.

2.3

JBH:KeHMe KUAKOCTeH U ra3oB. JInHUA ToKa, TpyOKa TOKa, dJeMEeHTapHas
CTpYHKa, IIOTOK XUIAKOCTHU. JKHUBOE CeUeHHEe, CMOYEHHBIN ITEpUMETP
TUAPaBINYECKU paguyc. Pacxon u cpenHsas CKOPOCTh B )KUBOM CEUCHUMU.
VYpasuenue bepuymnu, koadpdurnuent Kopuonuca. I'mnpanudeckue
notepu. PexxuMbl Te€UEHUS KUAKOCTH. 3aKOHBI TEUEHUS )KHIKOCTEH B
TpyOax. MecTtHbie conpoTuByieHus. [lieHOYHOE TeueHne KUIKOCTH.
JIByxdaznbie moToku. OCHOBHBIE MTapaMeTphl ABYX(a3HBIX MOTOKOB.
TeueHre BOJIOKHUCTBIX CycrieH3ui. MicTeueHne sKMAKOCTH MPU MOCTOSHHOM
YPOBHE: HCTEUEHUE YEPE3 OTBEPCTUE B JIHE alrapara, MCTEYEHHUE yepe3
oTBepcTHE B OOKOBOM CTEHKe anmapara. Mcreuenue KuaKoCTH mpu
IIEPEMEHHOM ypOBHE. VcTeueHnne )KUAKOCTH yepe3 BOAOCIuB. creuenue
ra3zoB. O0bemMHBIC 103aTOPBl. HamyckHble ycTpoiicTBa. Mi3Mepenne pacxosa
YKUJIKOCTEMN.

2.4

AHaiu3 pa3MepHocTeil 1 Teopust moao0usi. OCHOBBI MOJICIIUPOBAHUS.
MaremaTrueckoe U Gpu3nueckoe Mojienupoanue. OCHOBBI TEOPHH
noaoOus. bespazmepHbie GopMbI 1T ypaBHEHUH TIEpeHOCa CYOCTaHITHH.
Kputepun nonobusi. Metos ananusa pasmepHocTeil. Teopus morpaHu4HOro
cnos. Auddy3rnoHHbIN, TETUIOBON U AMHAMUYECKUAN TTOTPAHUYHBIN CITOM.
SAnpo noroka. Ypasuenus IIpannaris. I'panuynsie ycinosus. Tonmuna

¢ Gy3nOHHOTO, TETNIOBOTO U AMHAMUYECKOTO MOTPaHUYHOIO CIIOS.
I'uaponunamuueckas u Tepmoauddy3rnonHas ananorus. TpoiiHas aHanorus
Petinonsnaca

2.5

MammHbl 1J151 HepemMenieHus xuakocrei. Kinaccuduxamus nHacocos.
OcHOBHBIE TapaMETPBI HACOCOB: M0Jja4a, Harop, BbICOTA BCAChIBaHMUS,
norpebiiseMas MOIHOCTb. [opiIHeBbIe HACOCHI: YCTPONHCTBO U MPUHIIMII
JecTBUS, 0COOCHHOCTH pabOThI, paboyvast XapaKTepUCTHKA, JOCTOMHCTBO U
HenocTaTku. PoTarmonnsie Hacockl. LleHTpoOeKHbIE HACOCHI: YCTPONCTBO U
IPUHIUI JEHCTBUSI, OCHOBHOE YpaBHEHHE IIEHTPOOEKHBIX HACOCOB, 3aKOHBI
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MPONIOPIIMOHATILHOCTH, pad0Ta Hacoca Ha CeTh, COBMECTHas paboTa
HACOCOB, MHOTOCTYIIEHUAThIE HACOCHI, 1101001e IIEHTPOOEKHBIX HACOCOB,
ko3 purmeHT OBICTPOXOTHOCTH, BEIOOP HacocoB. Hacockr st
MePEeMEIIEHUS BOJIOKHUCTBIX CYCIIEH3UN U IPYTUX HEHBIOTOHOBCKUX
xunkocter. Kitaccudukarnusi KOMIPEeCCOPHBIX MalluH. BeHTHIIATOPBI.
I"a3omyBKku: TypOOra3oayBKH, poTallMOHHBIE Ta304yBKU. KoMmpeccops:
MOPIITHEBbIC, POTAIIMOHHBIC, OCEBBIC, TYPOOKOMIIpeccOphl. Bakyym —
HACOCHI

Tpyo6onposoabl u ceTu. Pacuer npoctoro tpydornposoaa. [TapamiensHoe u
nocjenoBaTeIbHOe coeTMHEHHE TPpyOorpoBo1oB. Pabota Hacoca Ha ceTb.

2.6 Pacuer pa3BeTBIICHHOTO | 3aIIMKICHHOTO TpyOompoBoa. Pacuer 2
TpyOOIIPOBOJIa C HENIPEPHIBHON pa3fauei )KUAKOCTH. [ uapaBinueckuii
yaap. PacueT razonpoBojioB.
CemuHapbl 6
C2.1 | OcHOBHOE ypaBHEHHE T'HPOCTATUKH. 2
C2.2 | Ypasuenue bepnymu. ['uapaBnnueckuii 1 Nb€30METPUUECKHI YKIOH 2
C2.3 | Coenunenue TpyoorpoBoioB. Pabora Hacoca Ha CeTbh. 2
JlaboparopHblie padoThI 12
JIP2.1 | Onpexnenenue k03 PuIFCHTa MOTEPh HAIOPa 110 JTMHE TPyOOoIpoBoIa 3
JIP2.2 | Onpenenenue ko3 OHUIMEHTOB MOTEPh MECTHBIX CONMPOTHUBIICHUNA 3
JIP2.3 | Onpexnenenue mapaMeTpoB pabOTH HACOCA HA CETh 3
JIP2.4 | VI3yueHHne OCHOBHOTO YpaBHEHUS THIPOCTATUKU 3
CamocrosiTesibHas padora 30
CP2.1 | IIpopaboTka yueOHOr0 MaTepuana JeKIHi 1.5
CP2.2 | IToaroroBKa K CEMUHapam 0.75
CP2.3 | TloaroToBka K 1a00paTOpHBIM paboTaM 8
CP2.4 | BoinonHeHue pacueTHO-TpaguuecKoi paboThl 9
CP2.5 | Ipyrue Buabl CaMOCTOSITENbHON pabOThI 10.75
3 «HeonHopoaHblie cMecH»
Jlekumnu 12
IlepememmBanue u qucneprupoBanue. CriocoObl MogydYeHUs
HEOJIHOPOAHBIX cMecell. [lepemeninBanye KUAKUX CPell: MEXaHHUUECKOE,
ITHEBMAaTU4€ECKOE, IOTOYHOE. Tunel Memanok. Pacxox sHepruu npu
3.1 MEXaHUYECKOM repemMernBaHuy. [IceBnooxmkeHne TBeporo 3epHUCTOTO 2
MaTepuaa: ICceBI00KNKEHHBIE CUCTEMBI, CTPYKTYPa B3BELIEHHOIO CJIO,
TUIPOJIMHAMUYECKHE XapaKTePUCTUKN B3BEIIEHHOTO CJIOsI, pacueT
annapaToB C B3BELICHHBIM CIIOEM.
CMmecHTe/IM M TOMOT€HU3aTOPbI. JIonacTHbIE U ITHEKOBBIE CMECUTEIIH.
39 CwMmecoBble OapabaHbl. YIIbTpa3ByKoBasi roMoreHu3amnus. CMenienue npu )
BBICOKOM faBiieHnu. KoHcTpykiuu romoreHn3atopoB. Pacnbuienue
JKUIKOCTEH.
I'paBUTanIMOHHOE OCaXkAeHUE. 3AKOHBI COMPOTUBIICHUS TEKY4EHl CPEbI.
3.3 ['paBuTanmonnoe ocaxxaenue. ['mapapnuueckass KpynHocTb. OTCTONHUKH. )
' KoHcTpyKiimonHsle 0cOOEHHOCTH U HEAOCTAaTKU. PacueT OTCTOMHUKOB U
METO/IbI MOBBINIEHUS 3P(HEKTUBHOCTH UX PaOOTHI.
Oca:xkaeHue B 1moJie HEHTPOOEKHBIX CHJI. IHEPIIMOHHOE OCaXKIEHNE.
3.4 | HukmnoHs! U ruAponuKiIoHkl. [lenTpudyru. Anmapatsl 1jisi MOKPOH OYHCTKH 2
ra3oB
3.5 ®uabTpanus. CiocoOs! GUIBTPOBaHMS, 00IAs XapaKTEPHUCTUKA ’

nporecca, pekKUMbl GUIBTPOBAHMS, OCHOBHOM 3aKOH (DMIIBTPOBAHMUSI,
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(dbunpTpoBaHUE C 00pa30BaHUEM HEC)KUMAEMOTO Ocaka (PHIbTPOBaHHE C
00pa3oBaHMEM C)KMMAEMOro 0cajika, (PUIBTPOBAHUE C 3aKYTIOPUBAHUEM
nop ¢uneTpyromel neperopoaku. @UiIbTphl U GUIBTPYIOIINE
neperopoaku. Pacuer puibTpoB

ITHeBMOTpaHCIOPT U 0YUCTKA ra3oB. [[HeBMOTpaHCTIOPTHBIE YCTAHOBKHU.
I'unpoauHamMuyeckye XapakTEepUCTUKU IIOTOKA Ta30B3BECH: CKOPOCTh

36 TPaHCIIOPTUPOBAHUS, PEKUM TPAHCIIOPTUPOBAHMS U IOTEPU AABJICHHUS. 2
Pacuer mHEBMOTPaHCTIOPTHBIX CUCTEM U BBIOOP OCHOBHOTO 000PY/JOBAHUSI.
CeMuHapbl 6
C3.1 | Pacuer MmexaHM4ECKOI MEIIAIKI 2
C3.2 | I'paBuTallMOHHOE OCaXKJIeHHE. PacyeT OTCTOMHHUKOB 2
C3.3 | ®unbTpsl ¥ QuabTpyIOUIE Neperopoaku. Pacuer GpuibTpoB 2

JlabopaTopHbie padoThl 12
JIP3.1 | V3yuenue paboThl IMKIOHA 3
JIP3.2 | Onpenenenne CKOPOCTH BUTAHMS IPEBECHBIX YaCTHUII 3
JIP3.3 | MccnenoBanue CKOPOCTH IPaBUTALMOHHOTO OCAXKICHUS 3
JIP3.4 | ViccnenoBaHue ruJIipoJMHAMUKHU B3BEILIEHHOTO CJIOS 3

CamocrositesibHas padora 30
CP3.1 | IIpopaboTka yueOHOTO MaTepHaa JICKIHA 1.5
CP3.2 | [loaroroBka Kk ceMHHapam 0.75
CP3.3 | IloaroToBka K 1a00OpaTOpPHBIM padboTaM 8
CP3.4 | BemmonHeHne pacueTHO-TpapuIecKoil paboThI 9
CP3.5 | Ipyrue Buabl CaMOCTOSITENBHON pabOThHI 10.75

4 «TensioBble MpoLecchbD)

Jlekuunu 12

TenmonpoBoAHOCTh. TeMIeparypHoe 1oJie ¥ TEMIIEPATYPHBIN TPAIUEHT.

3akoH @ypre. KoadduiueHT TenionpoBoJHOCTH TBEPIBIX TEN.

4.1 KoaddurmenT TennonpoBoiHOCTH KUAKOCTEHN U ra3oB. CTalmoHapHas 2
TETUIONPOBOJIHOCTD OJHOCIOMHON U MHOT'OCJIOWHOM INIOCKOM,

LWIMHJIPUYECKON U cPeprudecKoi CTEHKH.
TennoBoe n3nyuenue. Tennosoe nznydenue. CnekTpanabHas INIOTHOCTh

4o | H3TydeHHS. 3akon Kupxroda. 3akon Panes — Jxunca. Dopmyna Buna. ’
[TnotHocth u3nyuenus [lnanka. 3akon Credana-bonpimana, creneHp
YEPHOTBHI.

Temnoornaua. Temmootaaua. TennoBoi norpannuHsli cnoi. Cucrema
ypaBHEeHUH TeruiooTaaun. 3akoH HeloToHa - Puxmana. {uddepenunansHoe

43 ypaBHeHue Tertootaaun. OOuwmii Bua KPI/ITepI/IaJILHBIXpraBHCHI/Iﬁ § )
TEIJIO0T/IaYM B YCIOBUSAX BBIHYK/IEHHOM, €CTECTBEHHOW U CMEILIEHHOM
koHBeKIMH. KorpduimeHTs! TemIooT1auu Npyu KOHACHCAIUN U UCTIAPEHUH
KHUKOCTH.

Tennonepenaua. YpaBHeHue Temonepeaadu. Tepmudeckoe
CONPOTHUBIICHUE TEIJIONEPENAUH JIII MHOTOCIOMHON CTEHKH. Y paBHEHHE

44 | TETUIOBOTO OanaHca JJ1s CTallMOHAPHOTo TerioooMeHa. [ToHsTre o BoassHOM ’
skBuBaneHTe. CpeaHuil TemneparypHslii Hanop. HecranmonapHsli
TEIIO00MEH MEXy TBEP/IbIM TEJIOM U BHELIHEH cpesioi (KUAKOCTHIO MITH
ra3om).

TennmooOmen. Tennooit 6ananc. PexxuMbl TBUKESHUS TETTIOHOCUTENEH.

4.5 Koneunsie Temnieparypsl Terionocuteneil. Termnonepenada. CpeaHuit 2
TEMIIepaTypHBII HAIIOP.

4.6 Hecranuonaphsiii TerionepeHoc. JInneiiHoe HeCTallMOHAPHOE YPAaBHEHHUE 2
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TermionpoBogHocTy. [Ipunimn Mmakcumyma. Meton pasnoxenus: Oypoe.
MeTto/ GyHKIIH TEIJIOBOTO UCTOYHUKA. MeTO 1 MHTETpaTbHBIX
npeobpazoBanuii. Yucino Oypwe u bro.

CemuHapsbl

C4.1

TCpMI/I‘IeCKOG COIIPOTUBJICHHUC MHOT'OCJIOMHBIX CTEHOK

C4.2

Pacuer CTAllMOHAPHOI'O U HCCTALIMOHAPHOI'O TEII000MEHa

C4.3

JlyuucTsiil TemiooOMeH

JlaGopaTopHble padoThI

JIP4.1

MopennpoBaHue IIPOLECCOB HECTALIMOHAPHOM TeILIoNepeIadn

JIP4.2

W3ydenue nosneit TemnepaTyp npu Oporpese Tesl KOHEYHBIX pa3MepoB

CamocrosiTesbHast padoTa

CP4.1

IIpopaboTka yuebHOro MaTepuana JeKIHi

CP4.2

[ToaroroBka k ceMruHapam

CP4.3

IToaroroBka k 1a60paTopHBIM paboTam

CP4.4

Brinonnenue pacuetHo-rpaguueckoi paboThl

CP4.5

Jlpyrue Bubpl CaMOCTOSITENbHON pabOoThI

«Teno00MeHHbIE aNIAPATHD)

Jlekuu

12

5.1

Kaaccudukanus Teni006MeHHOro 06opyaoBanusi. Temonepenaromue u
TEIUIOMCIIOJNIB3YIOIINE YCTAaHOBKU. Kitaccuukariyst Terioo0OMEeHHBIX
anmnapaToB 110 IPUHLUITY JEHCTBUS (pEeKylepaTUBHbIE, pET€HEPATUBHBIE,
CMECHUTEIIbHBIC), 110 BUy B3AUMHOTO JIBH)KEHUS TEIUIOHOCUTEIICH
(IpsAMOTOYHBIE, IEPEKPECTHOTO TOKA, IPOTUBOTOUYHBIE), 10 HA3HAYEHHUIO.
AnmapaTbl IEpHOJMYECKOTO U HEIIPEPBIBHOTO NeiicTBus. Kitaccudukarms
TETIONCITOJIL3YIONUX YCTAHOBOK MO0 Ha3HAYEHUIO: BHITIAPHBIC U
KpUCTATU3alMOHHBIE, CYIIUIbHBIC, IEPErOHHbIE, PEKTU(UKAIIMOHHBIE,
a7ICOPOITMOHHBIC.

5.2

Pacuer Tenioo6mMenHoro odopynosanus. Bunsl pacuera
TEIJI000MEHHUKOB: TEIJIOBOM KOHCTPYKTUBHBIN, TOBEPOYHBIH,
TUIPaBIMYECKUNA, IPOYHOCTHON, TEXHUKO-IKOHOMUYECKH.
Krnaccudukanus MeTo10B pacdyera TeIiooOMeHHbIX annapatoB. OCHOBHBIE
MH)KEHEPHbIE METO/IbI pacueTa TeINIOOOMEHHBIX annaparoB. OnTUMHU3aLUs
KOHCTPYKTUBHBIX U PEKUMHBIX ITapaMeTPOB IIPU pacueTe Temio-
MaccOOOMEHHOT0 000PYI0BaHMSL.

5.3

PexynepaTuBHbIE TENJIO00OMEHHBIE annapaThbl. PekynepaTuBHbIe
TETMI00OMEHHBIE anmaparkl, UX Kiaccu(uKaius, Ha3HaueHue 1 001acTu
npuMeHeHnss. OCHOBHBIE KOHCTPYKITHH: KOXKYXOTPyOHBIE, CEKIIMOHHBIC
TEMI00OMEHHUKH, TEINIOOOMEHHUKHU C OpeOpEHHBIMH TPyOaMu,
TUTACTUHYATHIE TETUIOOOMEHHUKH, X BUJIbI, 3SMEEBUKOBBIC M CITUPATbHEIC
TeMI000MEeHHUKH. CXeMBbl OTHOCUTENIBHOTO JABM)KEHHSI TEIUIOHOCUTENEH.
Pacnipenenenune Temneparyp B TpyOax v KaHajdaxX TEIJI00OMEHHHUKOB.
O¢dexTuBHOCTH TEMI000MEHHUKOB. [lociie10BaTeNbHOCTh TEIIIOBOTO
KOHCTPYKTHUBHOTO pacyeTa TeriooOMeHHnka. Oco0eHHOCTH pacueTa
TETMI00OMEHHUKOB ¢ ()a30BBIMU IEPEX0IaMH TETUIOHOCUTEIIS.
Oco0eHHocTH pacueTa TeMI000MEHHUKOB B CITy4ae 3aBUCUMOCTH

KO3 pHIMEHTa TEIIO0TAaYH OT TEMIIEPATyphl TOBEPXHOCTH TEIJIO0OMEHa.
Tennoo6MeHHbBIE anmapaThl ¢ OpeOpeHNnEM MOBEPXHOCTH. TEeXHOIOTHH
opebpenus. XapakTepucTuku pedep. Pacder TemiooOMEHHUKOB C
opeOpeHueM. PekynepaTuBHbIE TEIII00OMEHHUKH IEPUOANYECKOTO
neiictBusi. TemneparypHblie rpaduKu ¥ pacyeT peKynepaTuBHBIX
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TETTOOOMEHHHUKOB TIEPHUOINIECKOTO JEHCTBHUS.

54

PereneparuBHble TeNJIOOOMeHHbIE annapartbl. PerenepatuBnbie
TEIJI00OMEHHBIE anmapaThbl, 00J1acTh UX MPUMEHEHHSI, KOHCTPYKLIUU U
npuHIuUn AeiictBus. [IpenmyiiiecTBa 1 HEIOCTATKU PEreHePATUBHBIX
TEII000MEHHUKOB 10 CPAaBHEHUIO C PEKyIEpaTUBHBIMU. Termio00MeHHUKH
C HEIMOJBM>KHOM U MOJABUKHOM HAacaJKaMH. BuJibl TpUMEHSIEMBIX HACA0K.
W3meneHnue TemnepaTtyp B HacaJIKke pereHepaTUBHOTO TEIJIO0OMEHHHUKA.
KoaddurmenT akkymynsiuu Hacaaku. TemIoBoii pacueT pereHepaTUBHBIX
Ter1000MeHHUKOB. Bupl TeriooOmena B pereHeparope. OO0beMHBIIM
KodQuuueHT Terionepenaun. Pacuer koadunmenta Terionepeiadn B
pereneparope. TemneparypHbliii ructepe3uc. CpaBHEHHE TEIIOBOM

s dexTUBHOCTH pabOThHI pereHepaTopa u pexynepartopa. Binusnue
XapaKTePUCTHK HACAJIKH Ha TETIOBYIO () (EeKTUBHOCTH pereHeparopa

5.5

CMmecuTe/ibHbIE TeN1000MeHHUKH. [Tpunnun aeiicteus, odnactu
MPUMEHEHUS U KOHCTPYKIIUU CMECUTETIbHBIX TeII000MeHHUKOB. [lomble,
HacaI09YHbIE, IICHHBIE CKpyOOephl. CMeCHTEIbHBIE TEINTIOOOMEHHUKH C
B3BEIICHHBIM ciioeM Hacaaku. Ckpy06epsl Bentypu. Konraktaeie
anmaparsl ¢ aKTUBHOM Hacaakou. Mcnapurenn u KOHIEHCATOPbI
CMECHUTENBHOTro Tuia. OpoCUTENbHbBIE KaMephl LIEHTPATbHBIX
KOH/JIUIIMOHEPOB. Pacdyer cMecuTenbHBIX Term1000MeHHUKOB. [Ipomeccst
00paboTKH BO3yXa B MPSIMOTOYHBIX U IPOTUBOTOUYHBIX CKpyOOepax.
TeroBo#i 6ananc cMecuTenbHOro anmapara. [loctpoenue mpoiecca
M3MEHEHHUS COCTOSHUS BO3yXa B CMECUTEIIBLHOM TETNIOOOMEHHHUKE.
CpenHsist pa3HOCTb TEMIIEPATYP B CMECUTEIBHOM TEIIOOOMEHHUKE.
KoaddunmenTs! Ternonepenayd B CMECUTENBHBIX TEINIOOOMEHHUKAX.
BentunstopHsle, OameHHble, aTMOCHEPHBIE U paAHaTOpHbIE rpagupHu. Ux
KOHCTPYKIIMU M cpaBHEHUE. MeTo1bl M1 0COOEHHOCTH pacueTa rpaipeH.

5.6

Konpaencanus u oxnaxaenue. KonneHcannonHble TEMIO0OMEHHUKY 151
rTyOOKON YTHIIM3alUH TEIUIOTHI BIIAXKHBIX T'a30B: MPOJTYKTOB CrOpaHMUs,
BEHTUWISILIMOHHBIX BEIOPOCOB, OTPaOOTAHHOTO CYIIMJIBHOTO areHTa;
KOHCTPYKLIMH, IPUHIUI IEHCTBUSA, METOABI pacueTa. [leaspaTopsl, ux
Ha3HaYeHHE, BUJIbl, KOHCTPYKIMH, IPUHIUIIBI JEHCTBUS, OCHOBBI pacyeTa.
CucteMbl 000pOTHOTO BOJOCHA0KEHNS TPOMBIIIJICHHBIX TPEATPHATHH.
Anmnapatbl BO3AYIIHOTO OXJIAKICHMUSI.

Cemunapsl

C5.1

KOHCTpYKTHBHBII pacueT peKynepaTUBHBIX TEIJIOOOMEHHBIX alapaToB

C5.2

TernmoBoii 1 MacCOBBII OaaHC CMECHTEIHLHOIO TEIIOOOMEHHOTO arrapara

C5.3

TennoBoi pacyeT pereHepaTUBHBIX TEIMJI000OMEHHUKOB

JlabGoparopHbie padoThbl

JIPS.1

HOBCpO‘IHBIfI pacyCT pCKYICPATUBHBIX TEIIOOOMEHHBIX arraparoB

JIP5.2

TennoBol pacyeT CMECHTEIIBHBIX TETUIOOOMEHHUKOB

CamocrosiTesbHast padora

CP5.1

[TpopaboTka yueOHOTrO MaTepuaia JCKIui

CP5.2

IloaroToBka k CCMHUHapam

CP5.3

ITonroToBka K 1a00paTOpHBIM paboTaMm

CP5.4

Brinonnenune pacuetHo-rpaguueckoi paboThl

CP5.5

Jlpyrue BUJIbl CAMOCTOSITENIbHOM PabOTHI

«Kpncmnnmaunﬂ H BbIITAPUBAHHUEC»

Jlexknuu

6.1

Beinapubie annapatsl 1 yeraHoBKH. O0111as1 XapaKTepUCTHKA Mpoliecca U
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Ha3HauyeHHE. BeimapHble anmaparthl: ¢ €CTECTBEHHOM LUPKYISIUECH
pacTBopa, ¢ IPUHYIAUTEIBHON HUPKYJISALMEN pacTBOPa, INICHOYHBIE.
OU3NKO-XUMUYECKUE U TEPMOJUHAMUYECKIE OCHOBBI MPOIIECCOB
BbInapuBanus. ColicTBa pacTBOpoB. OCHOBHBIE KOHCTPYKIIMH BbIIIAPHBIX
anmnapaTtoB. BelnapHble yCTaHOBKU: MPSIMOTOYHBIE, TPOTUBOTOUYHBIE, C
napaJiJICJIbHBIM U CMCHICHHBIM TUTAHHUEM KOPITYCOB.

6.2

MaccoBblii 1 TeII0BO 0aJIaHC BHINAPHOH YCTAHOBKH. MaTepuaibHbIN
0aJyaHc BBIAPHOTO arnapara. DKOHOMUYHOCTH BhIMApKU. TemnepaTypHas
JEenpeccusi: THIPOJUHAMUYECKAsl, KOHIEHTPAlMOHHAs U THIPOCTaTHIECKAs.
Temuonepenaya rnpu BeIIapUBAaHUU PACTBOPOB. TeEIIIOBOM pacdyeT
BBINAPHbIX anmnaparoB. TerioBoi 6agaHc IPIMOTOYHOM BaKyyM-BbITapHOH
yCcTaHOBKH. MartepuasbHbIil OanaHc MpSMOTOYHON BaKyyM-BbIIApHON
YCTaHOBKH

6.3

Pacyer MHOroKOpPIYCHBIX BHINIAPHBIX YCTAHOBOK. [lone3Has pasHocTh
TeMIIepaTyp MHOTOKOPITYCHOH BbIapku. Pactipenenenue none3Hoi
Pa3HOCTH TEMIIEpPATyp MHOTOKOPITYCHOM BBIMAPKHU IO KoprycaM. TeruioBas
Harpys3ka KOpIycoB MHOT'OKOPITYCHO# BBIapKu. MeToabl MpUOIHKEHHOTO
1 TOYHOTO pacueTa TEeIUIOBBIX Harpy3ok kopmycos. [Ipenesn yucna kopmycos
MHOT'OKOPITYCHBIX BBIIAPHBIX YCTAHOBOK.

6.4

OnpecHuTe/bHbIE U HCNIAPUTEIbHBbIE annapaTbl. ONpecHUTEIbHBIC U
HCIIapUTEIbHbIE YCTAHOBKH, UX HA3HAYEHHUE, BUJIbI U IIPUHLINII JEHCTBHUS.
OcCHOBHBIE KOHCTPYKIIMH ONPECHUTETBHBIX U UCTIAPUTEIBHBIX aIllapaToB.
TepMoanHaMHUECKHE OCHOBBI IPOLIECCOB OMPECHEHUs. TerIoBbIe CXEMBI
ONPECHUTEIIBHBIX U UCIIAPUTENBHBIX YCTAHOBOK, METOJIMKA pacyeTa.
MarepuanbHbIi U TETIJIOBOM OaaHCHI.

6.5

IIpuHMN padoThl M KOHCTPYKIUH KPUCTAIN3ATOPOB. O01as
XapaKkTepuCTHKa Ipouecca Kpucramau3anuu. CnocoObl KpUCTAITU3ALUH.
PaBHoBecue npu kpuctamumszanuu. Kuneruka npouecca. 3apoxaeHue
KpUCTaJIJIOB. BiusiHue ycaoBUi KpUCTAJIIM3alMU HA CBOMCTBA KPUCTAJLIOB.
VY CTpONCTBO U KOHCTPYKIMU KPUCTAJUIU3ATOPOB, CXEMBI UX COEIMHEHUS U
pacuet. MaccoBblii M TEIIOBON OajlaHC KPUCTAIIM3aTOPOB.

6.6

Memo6pannbie mpouecchl. [Iporiecc MemOpaHHOTO pa3ziesieHus: paCTBOPOB.
Tumel, KOHCTPYKIIMH MEMOpPaH U MPOIECCH B HUX. ATIapathl JIst
MeMOpaHHOTO pa3jesieHus cMeceil. Pacuer anmapara ¢ moJiynpoHuIaeMon
MeMOpaHOii.

CemuHapbl

C6.1

TenoBoii 6ajlaHC MPSIMOTOYHON BaKyyM-BbIIIAPHON YCTAHOBKU

C6.2

Pacrnipenienenne TeniI0BoN Harpy3Ku KOpIyCOB MHOTOKOPITYCHOM BBIApKH

C6.3

TepMOJII/IHaMI/I'-IeCKI/Ie OCHOBBEI 3apOXKIACHUA KPHUCTAJIJIIOB

JlabopaTopHblie padoThl

JIP6.1

MaccoBbIil ¥ TETUIOBOW OaJIaHC KPUCTAIIITU3aTOPOB

CamocrositesabHast padora

CPé6.1

[TpopaboTka yueOHOTrO MaTepuaia JCKIui

CP6.2

IToaroroBka k ceMruHapam

CP6.3

ITonroToBka K 1a00paTOpHBIM paboTaMm

CP6.4

[ToaroroBka K pyOe;KHOMY KOHTPOJIIO

CP6.5

Jlpyrue Buibl CaMOCTOSITEIbHON pabOThI

Kypcosast pabota

CP7.1

BrimonHenune kypcoBoii paboThl
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OK3aMeH

30

CP8.1

IToaroroBka K 3K3amMeHy

30

«Copouusm»

Jleknuu

9.1

OcHoBbI Macconepenoca. Kinaccudukaius MacCOOOMEHHBIX MTPOIIECCOB B
CUCTEMax C MOJBIKHOM I'paHuIIel pasnena ¢a3. DIeMEeHTapHbIE CTaIUH
MaccooOMeHa MeX Iy MoABIKHBIME (pazamu. DazoBoe paBHOBECHE B
CUCTEMAaX >KHJKOCTb - JKUIKOCTh, )KHJIKOCTh - Ta3. KpuBas paBHOBeCHS.
Onpenenenue HanpasieHus nepenoca. Jnhdy3snoHHbIi TOrpaHUYHBINA
cioil. YpaBHeHHE MaccooTaauu. Maccorepeaya B CUCTEMax € MOJABHKHOM
rpanuiei pasnaena ¢a3. MatepuanbHblii OaaHC Macconepeaayn.
VYpaBHeHHue Maccornepeaadn. Y paBHCHHUE aTATUBHOCTH (a30BBIX
conpoTtuiieHnd. CpenHss IBIKYIIAs CHJIa MacCOTepeauH.

9.2

Ab6copouus. ®azoBoe paBHOBecHE Mpu abcopOIIMu. MarepralnbHbIN 1
TeroBoii 6anancel. Kononnsle anmapatel. Hacaaku, HacagodHbie
KOJIOHHBI. FI/II[pOZII/IHaMI/IT-ICCKI/Ie PECKUMBI pa6OTI)I HaCaJO4YHbIX U
0apOOTa)KHBIX KOJIOHH. TeopeTnyeckast CTylleHb H3MEHEHUS
KOHILeHTpauuu. OnpeeneHne Ynucia Tapesiok B 0apO0TaKHBIX KOJIOHHAX.
Pacuet abcopbepoB. AGcopO1Hst BO B3BEIIEHHOM CIIOE.

9.3

Ancopoums. CyTtb nmporuecca 1 006JacTb IpUMEHEHHUs. XapaKTepUCTUKa
ancopoenToB. Mouutel. @a3oBoe paBHOBECHE NIpU aicopOrmu. M3oTepMer
ajcopOimu. MarepualibHbIN Oaanc mporecca aacoponun. Kunernka
agcopOumu. Pacuer afgcopOepoB ¢ HEMOBMKHBIM CIIOEM afcopOeHTa,
HENPEPHIBHOTO JICHCTBHSI M BO B3BEIICHHOM CJI0€. Y paBHEHHUE aJICOPOLINH.

Cemunapsl

C9.1

Pemenue cucrtembl ypaBHEHUN AU(PPY3MOHHOTO TOTPAHUYHOTO CIIOSI

C9.2

OnpeneneHHe qucya TapCJIOK B HACATOYHBIX COp6I_[I/IOHHLIX KOJIOHHax

C9.3

Pacuer afncopbepoB ¢ HEMOABHKHBIM CIIOEM aJICOpOEHTa

\SR] O} \S i Eo))

CamocrosiTesbHasi padora

—
[\

CP9.1

ITpopaboTka yuebHOTO MaTepuana JeKIHi

0.75

CP9.2

[TonroroBka k ceMruHapam

0.75

CP9.3

Brinonnenue pacueTHo-rpaduyeckoi paboTsl

CP9.4

Jlpyrue Buabl CaMOCTOSITEIbHON paboThI

1.5

10

«JJHCTHIIAIUA U PeKTH(DUKAIHS

Jlekuu

10.1

Ileperonka :;xuakocreii. Ileperonnsie ycranosku. Koncrpykuuu n
MpUHIUI AeiCTBUA. PU3NKO-XUMUYECKUE U TEPMOJUHAMUYECKHE OCHOBBI
IIPOLIECCOB IEPErOHKU. BUIBI cMecel )KUAKUX KOMIIOHEHTOB. M ieanbHbie
cMecH. 3akoH Payns. @a3oBble AUAarpaMMbl COCTOSTHUSI CMECEN KUJIKOCTEH,
ux nocrpoenue. Aseorponus. [Ipocras nu HenpeprIBHAs IEPETOHKA.
YpaBHeHue npoctoii neperonku. OCHOBBI KHHEMATHKH MacCOOOMEHa.
MarepuanbHbIi M TETIOBOM OanaHc npocToi neperoHku. [leperonka c
neduermaiyeil 1 BoAsHbIM napom. OpakimoHHAas U paBHOBECHAs
neperoHka. MonexkynspHas JTMCTUIIISALUS.

10.2

PexTundukanmusa. Cxema pekTu(UKAINOHHON YCTAaHOBKU HEMPEPBHIBHOTO U
NEPUOINYECKOT0 JIeHcTBUA. MarepuaibHblil 6anaHc YpaBHEHUS pabounx
nuuui. [Toctpoenune pabounx nmuHui Ha Auarpamme Pacuer diaermoBoro
yucia. Bausaue dncna ¢uermsl Ha paboTy peKTH(PHUKAIIMOHHON KOJIOHHBI.
ITocTpoeHue cryneHel n3MeHEHUsI KOHIICHTpAIMH. TerioBoi Oaanc.
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Pa3nenenne MHOrOKOMIIOHEHTHEIX cMecel. CrenuajbHbIE BUAEI
peKTU(UKAIINN.

10.3

JKCTPaKLIMA. DKCTParupoBaHue TBEPIABIX Tesl. PU3NYECKHE OCHOBBI
sKcTpakuuu. Jluarpamma TpoiiHbIx cMeced. OIHOCTYIIEHYaToe
9KCTparupoBaHue. MHOrocTyneH4aToe IpOTUBOIIOTOYHOE
HKCTparupoBaHue. DKCTparupoBaHue xuakocreit. luarpamma ¢asoBoro
paBHOBecHs. [IpOTHBONIOTOYHOE SKCTPArupOBaHUE OAHUM PACTBOPUTEIIEM.
DKcTparupoBaHue AByMs pacTBoputensiMu. KoncTpykuun
9KCTPAKIMOHHBIX allaparos.

CemuHapsbl

C10.1

HOCTpOCHI/IC (1)33OBBIX auarpamMm COCTOAHUA cMmecelt )I(H,I[KOCTeﬁ.

C10.2

Pacuer uncina ¢uermMsl peKTu(UKATMOHHON KOJOHHBI

C10.3

HpﬂMOTO‘IHaH W IIPOTUBOTOYHAA DKCTPAKIUSA OATHHUM PACTBOPUTCIICM

N[N

CamocrosiTesibHas padora

—
[\]

CP10.1

[TpopaboTka yueOHOro MaTepHaa JICKIUi

0.75

CP10.2

IToaroroBka K CCMHHapaM

0.75

CP10.3

Brimonnenue pacueTHo-rpaduyeckoi paboTsl

CP10.4

Jlpyrue Buabpl CaMOCTOSTENBHON pabOThI

1.5

11

«IIponuTKa M CylHIKa»

Jlekuu

11.1

Cymka cpinmyunx MaTepuanoB. OCHOBHBIE CIIOCOOBI CylIKU. PaBHOBECHE
IIpU KOHBEKTUBHOM cynike. @OopMbl CBSI3U BJIard C MaTepUajIoM.
PaBHOBecHas BiaxkHOCTh. Jnarpamma Pam3una a1t BaXHOTO BO3yXa.
N300paxkeHne U3MEHEHHs COCTOSIHUSA BO3lyXa MPHU €ro Harpese,
HACBIIICHUH BJIaroi U CMeIeHn. MatepuaabHbIi U TETIOBOM OallaHc
KOHBEKTUBHOW CYIIMJIKH. Y I€TbHBIN pacXo] CYIIMJIBHOTO areHTa v TeIuia.
Teopernueckas cymwika. JluarpamMmma mporecca Cynki B TEOPETHIECKOM
CyIIWIKE. Y IEIbHBIA PacXo/ TEIIa B TEOPETUYECKOM cymniike. Pacuer
MPOIIECCOB CYIIKHU 10 Auarpamme Pamsuna. Cymuikuy 1jisi CyIIku
W3MEJIbYCHHOW JIPEBECUHBI.

11.2

CnennanbHble BUbI CyIIKH. BapuaHThl KOHBEKTUBHOM cymiku. KuneTnka
KOHBEKTHUBHOM CYyIIKU. MI3MeHeHnEe mapaMeTpoB BIIaKHOTO MaTepHralla B
npouecce cymku. [lepnoasl KOHBEKTUBHOM CyIKU. [IpogoKUTENBHOCTH
CYLIKHU BJIa)KHOTO MaTepuala B KOHBEKTUBHBIX CyIIMIKax. KoHTakTHAs
cymka. O01as xapakrepucTrka npoiuecca. TeniaoBoi 6anaHc.
PanuanuonHas cymika u iuaaeKTpuueckas cymka. [TneBMaTuueckas
Cylmika. ATMOC(EpHbIE CYIIMIKA HEMPEPHIBHOTO U IEPUOANYECKOTO
neiictBusi. TypOUHHBIE CYIINIIKH.

11.3

IIponuTka matepuasoB. Kanmmispaas nponutka. [IponuTka mox
nasnenueM. Jnddysnonnas nponutka. DNeKTpOKUHETHYECKHE P (PEKTHI.
DNEeKTPOOCMOTHYECKAs TTPONUTKA. [IpOruTKa TOKaMH BRICOKOH 4acTOTHI.
Y CTaHOBKH JIJIsl TPOIMUTKH JPEBECUHBI.

CeMunapsl

Cll.1

OHpC,Z[CJ'ICHI/IC mapaMcTpOB l"a30B03,Z[y1].IH01>i CMCCH 110 JuarpamMme Pam3una

Cl1.2

MatepuraiabHbli U TETJIOBON OajlaHC KOHBEKTUBHOM CYIIMIIKH.

CI11.3

DNeKTpOKHUHETHYECKUE YPPEKThI MPONUTKH JTPEBECUHBI

(\ORI SR} S o)

CamocrositesabHast padora

CP11.1

[TpopaboTka yueOHOTrO MaTepuaia JCKIui

0.75

CP11.2

IlogroroBka kK ceMuHapam

0.75

CP11.3

Brinonaenune pacuetHo-rpaduueckon padoThl
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\ CP11.4 \ Jlpyrue BUabI CaMOCTOSITEILHON pabOThI

1.5
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTBI CTYJAEHTOB

CamocTosTenbpHas pa60Ta CTYACHTOB IO JUCHUIIIIMHC obecneunBaeTCs (S (218%102000701%071 yqe6H0—
MCTOANYCCKUMU MaTC€pUajlaMu:

l.
2.

5.

PabGouas nmporpamma IUCIUIUIMHBI.

VYyeOHas nuTeparypa W JONOJTHUTENIbHBIE MaTtepuaibl [Pa3nen 7 Pabodeit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetu «HTepHeT»
[Pazmen 8 PabGoueit mporpaMMbl TUCIIUTIIIUHBI .

Metoauueckne ykazaHus A OOy4arolUXcs MO OCBOCHUIO IUCHUIUIMHBL [Paznen 9
Paboueii mporpaMMbl JHUCHUIUIMHBI|, OOECIIEUUBAIONINE CAMOCTOSTEIBLHYIO padoTy
CTyJIEHTa MpPU IOATOTOBKE K YUEOHBIM 3aHSTHUSIM, BBIIOJHEHUU IOMANIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUITHSIM U aTTECTAIUSIM.

KomMmrmuiekT uHauBUyanbHBIX 33JaHUN.

CTyneHTsl MOJy4YaroT JOCTYN K YKa3aHHBIM MaTepHallaM HadWHasg C IEPBOTO 3aHIATHS II0
JIUCILIUILINHE.
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6. ®OHJI OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHWSI TEKYIIETO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JTUCHUIIMHE

®onn  omeHouHblx cpenctB (POC) nmnsg TpoBeIeHHMs] TEKYIIEro KOHTPOJsS |
OPOMEXYTOUYHOW aTTECTAllMM OOYdYaloOIMXCsl 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIUH C yKa3aHUEM 3TaIloB UX (POPMUPOBaHMS B IpOILEcCe OCBOECHUS 00pa3oBaTeIbHON
nporpammel  (pazgen 1). ®OC obecrneunBaeT OOBEKTUBHBIM KOHTPOJIb JOCTHKCHHS BCEX
pe3yabTaToOB 00yUEHUs, 3aJJaHUPOBAHHBIX I JUCLUIUINHBL.

@®OC BKIIIOYAET B ceO:

— TIepeyeHb KOMIIETEHLMH C yKa3aHHEM 3TalnoB UX (OPMUPOBaHMUS B IPOLECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMBbl;

— ONMCaHue IOKa3aTejed U KpPUTEPUEB OLICHWBAHUSA KOMIIETEHUMH Ha Pa3jM4YHBIX dTanmax Mx
(dopMHpOBaHUs, ONMCAHUE ILIKAJT OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIE 33JaHMsI WIM UHBIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHWM,
YMEHMM, BIaJICHUI U (WJIK) OMbITa AESITEIbHOCTH, XapaKTEPU3YIOIIKE 3Tanbl (POPMUPOBAHUS
KOMIIETEHIIMI B IPOLIecce OCBOEHUS 00pa30BaTeIbHON POTrPaMMBI;

— METOAUYECKHE MAaTepuaibl, ONPEIACIAIOIINAE INPOLECAYyPbl OLICHUBAHHWA 3HAHUM, YMCHHU,
BIAJCHUA W (WJIHM) OIBITa JAEATENbHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTponb ocBO€HUS AUCUMIUIMHBI MPOU3BOAMUTCA B COOTBETCTBHM C llojokeHuem o
TEKYIIeM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOW paboyeil mporpaMme AUCLUIUINHBL.
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7. NEPEYEHb YYEBHOM JIMTEPATYPbBI W JOINOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX /151 OCBOEHUA JTUCIUIIJIMHbI

Jluteparypa o AMCUUILIMHE
1. I'onuapenko, E. E. XuMnueckast KHHETHKA U KaTalu3: METO. YKa3aHUs K BBIITOJTHEHHUIO
nabopaTtopHbIX paboT : yueOHo-mMeroauueckoe nmocobdbue / E. E. 'onuapenko, @. 3. banaes, A. M.
I'ony6eB. — Mocksa : MI'TY um. H.D. baymana, 2012. — 48 ¢. — Tekcr : aneKTpoHHbIH //
Jlanb : anexTpoHHO-0MOMMoTeuHas cucreMa. — URL: https://e.lanbook.com/book/58566
2. [Ipoueccnl u anmapatsl XumMudeckon TexHoaoruu. Y. 1. 'mapomexannyeckue mporecchbl
u anmapatsl Yueonoe nocobue st CI1O / I'yxens FO.A. - 2021. - URL:
http://www.iprbookshop.ru/105152.html.
3. [Ipoueccel n annapatel XuMudeckol TexHonoruu. Y. 2. Temnossle IpoLEecchl U anmnapaTsl
Yyeonoe mocodue qist CITIO / IN'yxxens FO.A. - 2021. - URL:
http://www.iprbookshop.ru/105153.html.
4. [Ipoueccel u anmapatel XuMudeckon Texnonoruu. Y. 3. MaccooOMeHHbIEe POLIECCH U
anmapatsl Y4yeoHoe nocobue st CITO / I'yxxens FO.A. - 2021. - URL:
http://www.iprbookshop.ru/105154.html.

5. [Tpormeccel 1 anmapaThl XAMUYECKON TeXHOIOTHH Y4eOHOoe mocodue / Pazunos A.U.,
Knunos A.B., Ipsikonos I'.C. - 2017. - URL: http://www.iprbookshop.ru/75637.html.
6. [Tpomeccel 1 anmapaThl XAMUYECKON TEXHOJIOTHH METOIUYeCcKe YKa3aHus K

camocTosTenbHOU padore. - 2014. - URL: http://www.iprbookshop.ru/62571.html.

7. [IPOLIECCHI U AIIITAPATBHI XUMUUYECKOM TEXHOJIOTUU. B 5 4. YACTbD 1 2-¢
U3, ep. u gom. YueOHuk ans By3oB / Komuccapos 0. A. , T'opaees JI. C. , Bent . I1. ; Ilox
pen. Komuccapos F0.A. - 2020. - URL: https://urait.ru/book/DC8FCA91-0449-4F37-8150-
BAC965097746.

8. [IPOLIECCHI U ATIITAPATBHI XUMUUYECKOM TEXHOJIOTUN. B 5 4. YACTD 2 2-¢
U3, iep. u gom. YueOHuk ans By3oB / Komuccapos 1O. A. , Topaees JI. C. , Bent . I1. ; Ilog
pen. Komuccapos F0.A. - 2020. - URL: https://urait.ru/book/6682D9AC-5BA9-4DAF-A274-
44B5CA48A97D.

0. [IPOLIECCHI U ATIITAPATBHI XUMUUYECKOM TEXHOJIOTUN. B 5 4. YACTD 3 2-¢
U3, ep. u gom. YueOHuk ans By3oB / Komuccapos 1O. A. , Topaees JI. C. , Bent . I1. ; Ilox
pen. Komuccapos F0.A. - 2020. - URL: https://urait.ru/book/7ABA3EDE-3F9A-41D6-ABS5SE-
6128F2A35CFB.

10. [IPOLIECCHI U ATIITAPATBHI XUMUUYECKOM TEXHOJIOTUN. B 5 4. YACTD 4 2-¢
U3, ep. u gom. YueOHuk ans By3oB / Komuccapos 0. A. , Topaees JI. C. , Bent . I1. ; Ilox
pen. Komuccapos F0.A. - 2020. - URL: https://urait.ru/book/64B1A84D-1205-42C1-A34F-
46F3192F56E9.

11. [IPOLIECCHI U AIIITAPATBHI XUMUYECKOM TEXHOJIOTUN. B 5 4. YACTb 5 2-¢
U3, iep. u jom. YueOHuk as By3oB / Komuccapos 1O. A. , Topaees JI. C. , Bent . I1. ; ITox
pen. Komuccapos F0.A. - 2020. - URL: https://urait.ru/book/BFDA4FE3-5308-428 B-BBEO-
9F6A87B41568.

22


https://e.lanbook.com/book/58566
http://www.iprbookshop.ru/105152.html
http://www.iprbookshop.ru/105153.html
http://www.iprbookshop.ru/105154.html
http://www.iprbookshop.ru/75637.html
http://www.iprbookshop.ru/62571.html
https://urait.ru/book/DC8FCA91-0449-4F37-8150-BAC965097746
https://urait.ru/book/DC8FCA91-0449-4F37-8150-BAC965097746
https://urait.ru/book/6682D9AC-5BA9-4DAF-A274-44B5CA48A97D
https://urait.ru/book/6682D9AC-5BA9-4DAF-A274-44B5CA48A97D
https://urait.ru/book/7ABA3EDE-3F9A-41D6-AB5E-6128F2A35CFB
https://urait.ru/book/7ABA3EDE-3F9A-41D6-AB5E-6128F2A35CFB
https://urait.ru/book/64B1A84D-1205-42C1-A34F-46F3192F56E9
https://urait.ru/book/64B1A84D-1205-42C1-A34F-46F3192F56E9
https://urait.ru/book/BFDA4FE3-5308-428B-BBE0-9F6A87B41568
https://urait.ru/book/BFDA4FE3-5308-428B-BBE0-9F6A87B41568

8. IHEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX
I CAMOCTOSATEJBHOU PABOTHI ITPU OCBOEHHMU TUCHUITJINHBI

1. Caiitr  xadeaper  JIT5S-M®D  «IIpoektupoBaHue OOBEKTOB  JIECHOTO  KOMILIEKCAY:
https://mf.bmstu.ru/info/faculty/It/caf/1t5/.

2. OtkpeiTass uHpOpManMoHHas Tpynna kadeapel B counuanbHOH cetn «BKoHTakTe»:

http://vk.com/bmstul830.
. Poccuiickas rocynapctBeHHas Ouoimoteka: http:/ www.rsl.ru.
4. T'ocynapcTBeHHas myOaraHast HayYHO-TEXHUYECKas oubamoreka Poccun:
http://www.gpntb.ru.

. bubmmoreka MI'TY um. H.D. baymana: http://library.bmstu.ru.

6. Hayuno-trexunueckas Oubnmoreka Kd MITY wum. H.D. baymana: https:/bmstu-
kaluga.ru/library.

7. Hayyno-texHuueckas O6ubinuoreka Mo MI'TY HM. H.O. baymana:
https://mf.bmstu.ru/info/library/.

8. Hayunas snextponHas 6ubnuoreka: http://eLIBRARY.RU.

9. DNeKTPOHHO-OMOIMOTEUHAsI cUCTeMa U3aTeNbCcTBa «Jlanb»: http://e.lanbook.com.

10. DnexTpoHHO-OMOMMOTEYHAasT ~ cuUcTeMa  «YHHBEpCUTeTckas  OuOnmoTeka  OHJAH»:
http://biblioclub.ru.

11. DnexTponHo-6ubnuoTeyHas cucrema «IPRbooks»: http://www.iprbookshop.ru.

12. Dnexkrponno-o6udauoreunas cucrema (ObC) «kOpaiit»: https://biblio-online.ru.

13. LlentpanbHas OubimnoTeka oOpa3oBaTeabHbIX pecypcoB Munobpuayku PO: www.edulib.ru.

14. Enunas koyeknus U poBeIX 00pa3oBaTeIbHBIX pecypcoB: http://school-collection.edu.ru.

15. ®enepanbHbIil HEeHTP UHDOPMALIMOHHO-00pa30BaTENbHBIX pecypcoB: http://fcior.edu.ru.

16. Caiit UznatensctBa MI'TY um. H.D. baymana https://bmstu.press/.
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9. METOJWYECKHUE YKA3AHWS JUIA CTYJEHTOB 110 OCBOEHHMIO
JTACIATITAHBI

[Mpuctynas k pabore, KaXIbld CTYIEHT JOJDKEH TMPHUHUMATh BO BHHUMAaHHE
HUKECIEAYIOLIUE MTOT0XKEHHUS.

JlMcuuIuiiHa MOCTPOeHa MO0 MOIYJABHOMY HMPUHIUIY, KaKABIH MOAYIb HpPEACTaBISIET
co0oi1 Jormuecku 3aBeplICHHBbIN pa3fien Kypca. B mepBom cemectpe Tpu moayns. Bo Bropom
ceMecTpe dYeTblpe MOIyJs (BKIOYas SK3aMEH), BBINOJHIETCS KypcoBas pabora. B Tperbem
CEMECTpe TpU MOIYJIA.

Ha mepBoM 3aHATHHM CTyIEHT mojy4aeT MH(OpMAIHMIO I OCTYNA K KOMILIEKCY
yu4e0HO-METOIMYECKUX MAaTEePHAJIOB MO AUCLUILIHNHE.

JleKIiMOHHBbIE 3aHATHS MOCBSIIECHB PACCMOTPEHHUIO KIIFOUYEBBIX, 0A30BbIX MOJIO0KECHUI
Kypca U pa3bsICHEHUIO YU€OHBIX 3aJJaHHH, BRBIHOCUMBIX Ha CAMOCTOSITENIbHYIO IIPOPAOOTKY.

CemuHapckue 3aHATHSI TPOBOIATCS IS 3aKpEIUICHHs] YCBOCHHOW HH(OpMaum,
NpUOOpPETEHUS] HABBIKOB €€ MPUMEHEHHs ISl pPEIIeHUs MPAaKTHUECKHUX 3a/ad B MPEAMETHOM
00JacTH JUCIUIUINHBI.

JlabopaTopubie padoThl MpeIHA3HAYCHBl AJI MPUOOPETEHHUS OIbITa MPaKTUYECKOU
peanu3al OCHOBHOW TMpOQecCHOHaNbHON 00pa3oBaTelnbHON mporpamMmbl. MeTonudeckue
yKazaHug K JlabopaTOpHbIM paboTaM  MpopadaThIBAIOTCS  CTyJEHTAaMH BO  BpeMs
CaMOCTOSITENIbHOW TOATOTOBKU. HeoOXoauMblid ypOBEHBb MOATOTOBKH KOHTPOJHPYETCS Mepen
pOBEJICHNEM JTa00OPATOPHBIX PadoT.

[IpakTudeckast HIOArOTOBKA MPH pealn3aliy y4eOHON AUCIUIINHBI OPraHU3yeTCs MyTeM
MPOBEJCHUS MPAKTUUYECKUX 3aHATUN, MIPAKTUKYMOB, TaOOPATOPHBIX pabOT M MHIWBUIYaTbHBIX
u(UIM) TPYNNOBBIX KOHCYIbTAllMil, MpelycMaTPUBAIOUIMX y4yacTHe OOydYalomuxcsi B
BBITIOJTHCHUH OTJEIBHBIX JJIEMEHTOB padoOT, CBSA3aHHBIX C Oynaymed mpodeccHoHaTbHON
JeSITeTbHOCTBIO.

[IpakTryeckasi IOATOTOBKA MOYET BKJIIOUATh B CeOs OTHENbHBIC 3aHATHS JICKIIMOHHOTO
TUNIA, KOTOpBIE TIPEAYCMATPHUBAIOT Tepefady y4eOHOH WHPOpManuu  OO0yJaromuMCs,
HEOOXOAMMOM Il  TOCJIEAYIONIETO  BBIMIOJHEHUS  palOT, CBA3aHHBIX C  Oymymiei
poeCCHOHATILHOMN IS TETFHOCTHIO.

CaMocTosiTe1bHasi padoTa CTYACHTOB BKIIIOYACT CIEAYIOIIME BHUABL: B IEPBOM
ceMecTpe MmpopadoTka y4eOHOro MaTepHalia JISKIHH, TOArOTOBKAa K CEMUHAapaM, MOJATOTOBKA K
71a00paTOpHBIM paboTaM, BBHIMOJIHEHUE pacdyeTHO-Tpaguueckoil paboThl, BO BTOPOM CEMECTpe
npopaboTka y4eOHOro Marepuaja JIeKIUi, TOArOTOBKa K CEMHHapaM, TIIOATOTOBKA K
1a0opaTOpHBIM paboTaM, BBIIIOJHEHHE KYpCOBOM pabOThI, MOJArOTOBKA K 9K3aMEHY, BHIIIOJHEHHE
pacueTHO-TpaduuecKkoil paboThl, B TPETHEM CeMeCTpe MpopadoTKa yueOHOTO MaTepuaia JeKIIHi,
MOJArOTOBKA K CEMHUHapaM, BBIIIOJHEHHE pacueTHO-Tpaduueckoil paboTsl. PesynbTaThl Beex
BUIOB pabOTHI CTYIEHTOB ()OPMHUPYIOTCS B BUJE WX JIMYHOTO PEHUTHHTA, KOTOPBIA yYUTHIBACTCS
Ha MPOMEXYTOUYHOM arTtecranuu. CamocTrosdTenbHas paboTa MpeaycMaTpuBaeT HE TOJIBKO
popaboOTKy MaTepHaNIOB JIEKIIMOHHOTO Kypca, HO M MX pacIIUpEeHHEe B pe3yJbTaTe IMOWCKA,
aHaiu3a, CTPYKTYPUPOBAHUS U MPEICTABICHUS B KOMIAKTHOM BUJIE COBPEMEHHON MH(POpMALUU
U3 BCEX BO3MOXHBIX HCTOYHUKOB.

Texkymuii KOHTPOJIb NPOBOJUTCS B TEUCHHE KaXIOrO MOJIYJS, €ro HUTOrOBbIE
pe3yIIbTAThI CKIIAIBIBAIOTCS U3 OIIEHOK I10 CIICITYIOIINM BHIaM KOHTPOJBHBIX MEPOIIPHSTHI:

- PacuetHo-rpaduueckas pabota;
- PyOesxHbIit KOHTPOJIB;
- JIaGopatopHbie pabOTHI.

OcBoeHHME AMCIUIUIMHBI M €€ YCIEIIHOE 3aBEPIICHHE Ha CTaIud IMPOMEKYTOUHOM
aTTeCTallud BO3MOXHO TOJIBKO TPU PETyJSipHO paboTe BO Bpemsi ceMecTpa M IUIaHOMEPHOM
MPOXOXKACHUN TEKyIlero KoHTposiss. HabpaTe peTUHT 1O BCceM MOAYISIM B KaXKIOM CEMECTpE,
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OPOHTH 1O KaXJAOMY MOAYIK IUIAHOBBIE KOHTPOJIBHBIE MEpPONPUATUS B  TEUEHHUE
9K3aMEHAIIMOHHON CECCUM HEBO3MOXKHO.

Jlnst 3aBepiieHust pabOThl B CEMECTPE CTYACHT JOJDKEH BBIMOJHUTH BCE KOHTPOJIBHBIC
MEpONPUATHSL.

IIpomexyTouHass aTrrecTanys [0 pe3yibTaTaM MEPBOIO CEMECTpa IO JUCLUILINHE
npoxoauT B ¢opme 3aueta. IIpomexkyTrouHas arrecTanus MO pe3yiabTaTaM BTOPOIO CEMeCTpa
npoxoauT B ¢dopme audQepeHIMPOBAHHOTO 3a4eTa’K3aMeHa, KOHTPOJIMPYIOIIETO OCBOCHHE
KJIFOYEBbIX, 0a30BbIX MOJIOKEHUH JAUCIUIIMHBI, COCTABISAIONIMX OCHOBY OCTaTOYHBIX 3HAHUH 110
Heil. [Ipomexxyrounasi aTrecTanus IO pe3yiabTaTaM TPEThEro ceMecTpa MPOXOIUT B (opme
3ayera.

MeToauKa OLEHKH 110 PEHTHHIY

CTyneHT, BBIIOJHUBIINN BCE NTPEyCMOTPEHHbIE YU€OHBIM INIAHOM 3aJJaHUs U CIaBLIMH
BCE€ KOHTPOJIbHBIE MEPONPUSTHS, MOJIy4aeT UTOTOBYIO OLEHKY MO JUCIUIUIMHE 33 CEMECTp B
COOTBETCTBHUU CO LIKAJIOMN:

. OneHka Ha IK3aMeHe, Ouenka Ha 3avere
PeiliTunr
AU epeHupPpoOBaAHHOM 3a4ere
85-100 OTJIUYHO 3ayTeHo
71 -84 XOpOIIO 3auTeHo
60 —-70 YAOBJIETBOPUTEIBLHO 3auyTeHo
0-59 HEYIOBJIETBOPUTEIHHO He 3aureno

OneHuBaHue IUCHMIUIMHBI BeAETCSs B cooTBeTcTBUM C [losokeHueM o TeKyleM
KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOUYHOM aTTectauuu cTyaeHToB MI'TY um. H.O. baymana.
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10. IIEPEYEHD NHOOPMALIMOHHBIX TEXHOJIOT UM,
HUCIIOJIB3YEMBIX IIPU MU3YYEHUU JUCHUIIJIMHBI, BKJ/IIOYASA
INEPEYEHb INTPOI'PAMMHOI'O OBECIIEYEHUSA, TH®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHbie TEXHOJIOTUM:

OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana

o0ecrieynBaeT JOCTYyN K Y4eOHBIM IUIaHaM, pabOYMM MpOrpaMMaM TUCHUIUIMH (MOIyJei),
IporpaMMaM IpaKTHK, JIEKTPOHHBIM Y4€OHBIM M3/1aHUSM U 3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuYuX MporpaMmax IUCIHHILIMH (MOIYJEH), mporpaMmax MpakTHK,
(bopMHpOBaHUE TEKTPOHHOTO MOPT(HOIUO 00YYaIOLIErocs, B TOM YHCIIE COXpaHEHHE ero padboT
U OLEHOK 3a 3Tu paboTsl. IlpegycmMoTpeHa BO3MOXXHOCTh CHHXPOHHOTO M AaCHHXPOHHOTO
B3aUMOJICHICTBUS CTYIEHTOB M IpenojaBareleid IOCPEICTBOM TEXHOJOTHMM M Cilyk0 1o
NEPEChUIKE U TOJTYYCHHUIO DJIEKTPOHHBIX COOOIICHUH MEXIy IMOJB30BATEISIMH KOMITBIOTEPHOM
cetu NHTEpHET.

e-mail mpenogaBaress 11l ONepaTUBHOM CBS3U: sapozhnikov.i.v@bmstu. ru

IIporpammHoe odecneyenne:

Mathcad
Office
Windows
KOMIIAC-3D

I/IH(l)OpMaIIHOHHBIe CIIPABOYHbBIC CUCTEMBI:

WNudopmannonHo-npaBosas cucrema «I apant» http://www.garant.ru;
WNudopmannonno-npasosas cucrema «Koncynsrant [Inrocy http://www.consultant.ru;

IIpodeccnonanbubie 6a3bl JAHHBIX:

Pecypc «MammHocTpoenue» http://www.i-mash.ru.
[Topran mammHocTpoenus http://www.mashportal.ru.
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11. OHHUCAHHE MATEPHAJIBHO-TEXHUYECKOM BA3Bbl,
HEOBXOJIMMOMU JJIAA U3YYEHUA JTUCHHUITJIMHBI

HepequL MaTCpHUAJIbHO-TCXHUYCCKOI'O o0ecneycHus JAUCIHUITIINHBI

Ne,

w/n Bun 3ansaruit Bua v HamMeHOBaHUE 000PY10BAHUS

1 Jlekuun CHEIHAIEHO 000PYIOBaHHBIC ayTUTOPHH C
MYJIbTUMEANIMHBIMYA CPEACTBAMHU, CPEACTBAMU
3BYKOBOCHIPOU3BEACHUS U UMEIOIMMHU BBIXOJI B CETh
WNHTepHeT; nomenieHus A1 NpoBEACHUS ay IUTOPHBIX
3aHATHUN, 000pPYIOBAaHHBIC YUeOHON MEOEIbI0; ayITUTOPUU
OCHAIIIEHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K 06a3am
JAaHHBIX U ceTh HTepHEeT; CTyIun; KOMIIbIOTEPHBIE
KJIACChI.

2 | CemuHapsl CIIEIUAIEHO 000pYyIOBAaHHBIC Ay TUTOPHH C
MYyJIbTUMEAUHUHBIMU CPEJCTBAMHU, CPEICTBAMU
3BYKOBOCTIPOU3BEACHUS M UMEIOIUMHU BBIXOJI B CETh
HuTepHeT; moMeleHus A7l IPOBEACHHS ayAUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHOU MEOECIbIO; ayTUTOPHUU
OCHAII[EHHbIE KOMIIBIOTEPAMH C JOCTYIOM K 0a3zam
JAaHHBIX U ceTh HTepHET; CTyIun; KOMIIBIOTEPHBIE
KJIACCBI.

3 | JlaGopaTopHbie pabOTHI CHEeHATBHO 000PYIOBaHHbIE ayTUTOPHH C
MYyJIbTUMEAUHUHBIMU CPEJCTBAMHU, CPEICTBAMU
3BYKOBOCIIPOHM3BEICHUS 1 UMEIOIIMMU BBIXOJ B CETh
WHTepHeT; moMelieHus A IPOBECHUS ay JTUTOPHBIX
3aHATUH, 000py0BaHHBIC YUeOHON MEOENbIO; ayAUTOPUHU
OCHAIIIEHHbIE KOMITBIOTEPAMU C JOCTYIIOM K 0a3am
JAHHBIX U ceTH VIHTepHeT; CTyIuH; KOMITBIOTEPHBIC
KJIACCBI.

4 | CamocTodaTenbHas padora | 6ubiaMOTEKa, MMeroIIast pabourie MecTa JJisl CTYIAEHTOB;
BBICTAaBOYHBIE 3aJIbl; AyIUTOPUH, OCHAIIIEHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTu MHTepHeT.
ConMoKyIbTYpHOE MIPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBINIOJIHATH
CaMOCTOSITENIbHYIO padoTy.
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YTBep)KaeHa Ha 3acefianuu Kadeapsi JITS
«[IpoekTupoBaHre 0OBEKTOB JIeCHOTO KOMILIEKCa»

ITporokosn Ne 10 ot 13.04.2022 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHO¥ U JJOTIO/THUTE/IBHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/I1 OCBOEHNSA JUCIAIIIAHBI, YATATH B CJIEJ[YFOIIEM
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHAJIOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa I10 AUCLUIVIVHE:
1. Tonuapenko, E. E. Xumnueckasi KWHETHKa M KaTaanu3: MeTO/l. YKa3aHHsl K BbITIOJTHEHHIO 1ab0paTopHbIX
pabort : yue6HO-MeToAMuUeckoe nocobue / E. E. Tonuapenko, ®. 3. bagaes, A. M. I'ony6eB. — Mockga :
MI'TY um. H.3. Baymana, 2012. — 48 c. — TeKcT : 3/1eKTPOHHBIH // JIaHb : 3/71eKTPOHHO-0MO/IMOTeuHast
cuctema. — URL: https://e.lanbook.com/book/58566
2. ITpouecce! U anmnapaTbl XuMHAYeckou TexHosioruu. Y. 1. 'mapomexaHrueckre mpoLecchl U anmnaparbl
YuebHoe nocobue anst CI1O / I'yxens FO.A. - 2021. - URL: http://www.iprbookshop.ru/105152.html.
3. IIpotieccel U armapaTbl XUMUUecKoi TexHonoruu. Y. 2. TeryioBble MPOLIeCChI U arnrapaThl YuebHoe
noco6ue anst CITO / T'yxkenb FO.A. - 2021. - URL: http://www.iprbookshop.ru/105153.html.
4. TIpotiecchl M armaparbl XUMUYeCcKoi TexHonorud. Y. 3. MaccooOMeHHBIe ITPOLIeCCh M arlraparhl
YuebHoe nocobue anst CI1O / I'yxens FO.A. - 2021. - URL: http://www.iprbookshop.ru/105154.html.
5. TIpotiecch ¥ armapaTbl XUMUUECKOM TeXHOIOTHH YuebHoe rocobue / PasuHoB A.U., KnuHos A.B.,
HusikonoB I'.C. - 2017. - URL: http://www.iprbookshop.ru/75637.html.
6. [Ipowecce! 1 anmapaTbl XMMUUeCKOU TeXHOIOTMU MeToanueckre yKasaHusl K CaMOCTOSITE/IbHOM
pabore. - 2014. - URL: http://www.iprbookshop.ru/62571.html.
7. IIPOIIECCHI U ATITIAPATHI XUMNUYECKOM TEXHOJIOTUU. B 5 U. YACTb 5 2-e u3j., nep.
u fom. Yuebnuk zssi By30B / Komuccapos 1O. A. , Topgees JI. C., Bent [. I1. ; TTog pen. Komuccapos
FO.A. - 2020. - URL: https://urait.ru/book/BFDA4FE3-5308-428B-BBE0-9F6A87B41568.
8. TIPOIIECCHI 1 ATITIAPATHI XUMWUYECKOM TEXHOJIOTUU. B 5 U. YACTb 1 2-e u3z., nep.
U forn. YuebHUK /7151 By30B / Komuccapos HO. A. , Topaees JI. C. , Benr /1. I1. ; [Tox pen. Komuccapos
FO.A. - 2022. - URL: https://urait.ru/book/2F5C4430-0384-42B5-BFAF-7CDO5F6CB7DS.
9. ITPOIIECCHI 1 ATITIAPATHI XUMWYECKOWM TEXHOJIOTUU. B 5 U. YACTb 4 2-e u3j., nep.
u fjom. Yuebnuk zssi By30B / Komuccapos 1O. A. , Topgees JI. C., Bent [. I1. ; TTog pen. Komuccapos
FO.A. - 2022. - URL: https://urait.ru/book/A2 AF44E2-1C06-4FAA-A874-FED5F0801856.
10. TIPOLIECCHI 1 ATIITAPATBI XMUMUUYECKOW TEXHOJIOT'MMN. B 5 U. YACTD 3 2-e us,, mep.
U forn. YuebHUK 7151 By30B / Komuccapos FO. A. , Topaees JI. C. , Benr /1. I1. ; [Tox pen. Komuccapos
FO.A. - 2022. - URL: https://urait.ru/book/6 D8E6BAB-8C67-4104-B714-B326BBC43647.
11. TIPOIIECCHI U ATITIAPATHI XUMNUYECKOM TEXHOJIOTUN. B 5 U. YACTD 2 2-e u3j,., 1iep.
u fjom. Yuebnuk s By30B / Komuccapos 1O. A. , Topgees JI. C., Bent [. I1. ; TTog pen. Komuccapos
FO.A. - 2022. - URL: https://urait.ru/book/4163B772-8490-4F70-BC4A-1C2DCA209E34.

2). 11.10. IIEPEUEHB MH®OPMAITOHHBIX TEXHOJIOT WA, UCITIO/Ib3YEMBIX
IIPY M3YYEHUN JUCIIUIUIVMHBI, BK/TFOUAS ITEPEUEHDB ITIPOTPAMMHOT'O
OBECITIEUEHNSA 1 TH®OPMAIIOHHBIX CITPABOUHBIX CUCTEM, YATATDH B
CJIEYIOWIEN PEJAKIIN:

10. ITepeuens MH(pOPMAIMOHHBIX TEXHO/IOTHH, HCII0/Ib3yeMbIX NIPU U3yYeHHUH AVICIUIIUHBI,
BKJ/IIOYasi MepeyeHb MPOrPaMMHOro odecreyeHNs, HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM H
npo¢ecCHOHA/TBHBIX 0a3 JaHHBIX



IIporpaMmmMHoe obecrnieueHue:
- Foxit Reader

- Mathcad

- OpenOffice

- KOMIIAC-3D

IIpenogaBarens Kadeapsbl:

CanoxxHukoB M.B., moueHT (K.H.), KaHAWaT TeXHAUeCKUX HaykK, AoLeHT, sapozhnikov.i.v@bmstu.ru



YTBepKaeHa Ha 3acefiaHuu Kadeapsi JITS
«[IpoekTupoBaHre 0OBEKTOB JIECHOTO KOMILIEKCa»

ITpotokosn Ne 7 o1 21.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHO¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/Is1 OCBOEHISA JUCIUIIIAHBI, YUATATD B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhl U AOMO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. Tonuapenko, E. E. Xumuueckasi KWHeTHKa M KaTalan3: MeTO/l. YKa3aHHs K BbITIOJTHEHHIO 1ab0paTopHbIX
pabort : yue6HO-MeToAMUeckoe nmocobue / E. E. Tonuapenko, ®. 3. bagaes, A. M. l'ony6eB. — Mockga :
MI'TY um. H.3. Baymana, 2012. — 48 c. — TeKcT : 3/1eKTPOHHBIH // JIaHb : 3/71eKTPOHHO-0MO/IMoTeuHast
cuctema. — URL: https://e.lanbook.com/book/58566
2. ITpouecce! U anmapaTebl XuMu4yeckou TexHosoruu. Y. 1. 'mapomexaHrueckre mpoLecchl U anmnaparbl
YuebHoe nocobue anst CI1O / T'yxens FO.A. - 2021. - URL: http://www.iprbookshop.ru/105152.html.
3. TIpotieccel U armapaTbl XuMUueckor TexHonoruu. Y. 2. TerioBble MPoLieCChl U arrapaTbl YuebHoe
noco6ue anst CITO / T'yxkens FO.A. - 2021. - URL: http://www.iprbookshop.ru/105153.html.
4. TIpoliecchl M anmaparbl XUMUUeCcKol TexHonorud. Y. 3. MaccooOMeHHBIe TTPOLieCChl U arraparhl
YuebHoe nocobue anst CIIO / T'yxens FO.A. - 2021. - URL: http://www.iprbookshop.ru/105154.html.
5. TIpotiecch ¥ armapaTbl XUMUUECKOM TeXHOIOTHH YueGHoe rocobue / PasuHoB A.U., KnuHos A.B.,
Husikonos I'.C. - 2017. - URL: http://www.iprbookshop.ru/75637.html.
6. [potiecchsl 1 anraparbl XMMUUeCKOW TeXHOI0rud MeToZiMuecKre yKa3aHusi K CaMOCTOSITe/TbHOM
pabore. - 2014. - URL: http://www.iprbookshop.ru/62571.html.

2). I1.10. MIEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJ/IOI' 11, UCITOJIb3YEMBIX
IMPY N3YYEHUU JUCIUILIMHBI, BK/TFOUASA ITEPEUYEHB ITPOTPAMMHOI'O
OBECIIEYEHUS 1 TH®OPMAIIMOHHBIX CITPABOUYHBIX CUCTEM, UUTATH B
CJIEYIOIIEN PEJAKIIAN:

10. ITepeuenb uHGpOPMaLMOHHBIX TEXHO/IOTHM, UCI0/Ib3yeMbIX MIPH W3yUYeHUH AUCLUIIUHBI,
BKJIIOUYAsi MepeyeHb MPOrpaMMHOro odecrnedeHns, HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:
- LibreOffice
- Mathcad

IIpenopaBarenb Kadeapbl:

CanoxxHukoB M.B., noueHT (K.H.), KaHAWaT TeXHAUeCKUX HaykK, AoLeHT, sapozhnikov.i.v@bmstu.ru
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JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHH OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YUEBHOI JINTEPATYPBI,
HEOBXO/JIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIE/IYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/TLHBIX MaTePHAJIOB, HE00XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Tonuapenko E. E., BagaeB @. 3., TonybeB A. M. XuMuueckasi KHHeTHKA U KaTa/lu3 : METOJ. yKa3aHUs K
BBITIOJTHEHMIO JlabopaTtopHbIX pabot / Tonuapenko E. E., Bagaes ®. 3., TonybeB A. M. - Mocksa : MI'TY
nM. H. 3. baymana, 2012. - 48 c.
2. I'yxxens FO. A. Tlporecce! 1 anmnaparsl XuMA4YeCcKor TexHosioruu. Y. 2. TerioBele rpoLieccsl U
anraparsl : yuebHoe riocobue / I'yxkenb FO. A. - AMypcKuii rocyaapcTBeHHbIN yHHUBepcuTeT, 2020.
3. 'yxxenb FO. A. TIpotieccsl U arrapaTbl XuMudeckou TexHosioruu. Y. 1. 'mapomexaHnnueckue npoLecchbl
1 anmaparthl : yuebHoe nocobue / I'yxkenb FO. A. - AMypCKui rocyjapCTBeHHbIN yHUBepcuTeT, 2019.
4. Tpouecchl U anmnaparbl XuMuueckoi TexHonoruu. Y. 1. ['mapoMexaHuuecKyre TpoLiecchl U arraparbl
Yue6Hoe nocobue s CITO / T'yskenb FO.A. - 2021. - URL: http://www.iprbookshop.ru/105152.html.
5. IIponieccer 1 anmaparsl XUMU4deckor TexHosoruu. Y. 2. TerioBble 1poriecchl U anmaparsl YdyeOHoe
nocobue asist CITO / T'yxkens FO.A. - 2021. - URL: http://www.iprbookshop.ru/105153.html.
6. ITporjecchl 1 anmaparsl XuMuueckoi TexHosorud. Y. 3. MaccooOMeHHbIe TIPOLIeCChI U arapaThl
Yueb6Hoe nocobue ajist CITO / T'yxkens FO.A. - 2021. - URL: http://www.iprbookshop.ru/105154.html.
7. TIporjeccsl ¥ anrmapaThl XUMAYECKOM TEXHOJIOTHH YueOHoe rocobue / PasuHor A.U., KnuHoB A.B.,
OesikonoB I'.C. - 2017. - URL: http://www.iprbookshop.ru/75637.html.
8. [Ipowecce! 1 annapaTbl XUMHAYECKOM TEXHOJIOTMM MeToanuecKre yKa3aHUs K CaMOCTOSTe/IbHOU
pabore. - 2014. - URL: http://www.iprbookshop.ru/62571.html.

2). 11.10. IEPEYUEHB MH®OPMAI[OHHBIX TEXHOJIOT M, ICIIO/Tb3YEMBIX
IIPY M3YYEHNY JUCIIUTUINHGI, BK/TFOUASI TIEPEUEHD [TPOTPAMMHOT'O
OBECIIEUEHUSA 1 TH®OPMAIIIOHHBIX CITPABOUHBIX CICTEM, YATATbH B
CJIEYIOWIEN PEJAKIIVN:

10. ITepeueHb HH(pOPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX NPU U3yUeHHUH AUCLUIIHHBI,
BKJ/IIOYasi MepeyeHb MPOrPaMMHOro odecreueHNs, WH(OPMaLOHHBIX CIPABOYHBIX CHCTEM H
npocgeccHoHa/IBHBIX 0a3 JaHHBIX

IIporpammHoe obecreueHue:
- LibreOffice

- Mathcad

- Mozilla Firefox

IIpenopaBarensb Kadegpbl:

CanoxknukoB U.B., goujeHT (K.H.), KaHUaT TeEXHUUeCKUX HayK, [oLeHT, sapozhnikov.i.v@bmstu.ru



