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1. Ilepeyenb MIaHUpPYeMbIX Pe3yabTATOB O00y4YeHHMS IO JUCUMILIMHE,
COOTHECCHHBIX ¢ HHAUKATOPAMH I0CTHKEHUS KOMIIETEHIU

KOM]’leTeHHI/lﬂ Couepmaﬂne KOMIIETECHIUHN I/IHI[I/[KaTOp Coz[epmalme HHAUKATOpAa
CnocobeH U3yvatb,
aHanu3unposaTth, ncnonb30BaThb
MeXaHM3Mbl XUMMUYECKUX peaKLUuii,
NPOUCXOAAWLUX B
TexXHoNornyeckKkux npoueccax n
AHanu3MpyeT U UCnonb3yeT MeXaHWU3Mbl
OKpyXalowem Mupe, OCHOBbLIBAACH )
0nkK-1 0nK-1.2 XUMUYECKUX peakuun, MpoUCxXoasaumx B
Ha 3HaHUAX 0] CTpOEeHuun
- TexHoNornyeckux npoueccax
BewecTtBa, npupoae XuMmn4yeckou
CBA3M W CBoOMCTBaX Pa3nnyHbIX
KnaccoB XWMUYECKUX D>SNeMeHTOB,
COeMHEHuUN, BelecTs "
MaTepuanos
CnocobeH Mcnonb30BaTb
MaTeMaTuyeckue, ¢M3MHeCKMe, Mcnonb3yeT ¢M3MHECKMe MmeToAb AnA
OnK-2 PuU3uKo-xuMuyeckue, xumuyeckue | OMK-2.2 peweHuns 3ajay npodeccuoHanbHoM
MeTOoAbl Ans peweHusa 3aAau AeATenbHOCTHU
npofhecCUoHanbHOW AesTeNbHOCTH
2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrPaMMbl
IncumnnuHb (npaKTMKM), MaTtemaTuka, O3HakoMMTenbHas NpaKTHKa,
npeawecTBybUue N3yYeHUio Ou3snyeckaa xumua, XuMmus OKpyxawwein cpeabl
AVNCLMUNANHDI, pe3ynbTaThl
ocBOoeHUA KOTOPbIX HGOﬁXOAMMH
ans 0CBOEHMUA JAAHHOW
AUCUUNNIUHDI .
AncumnnuHb (npaKTMKVI), Ans | BoinonHenne, noAroToBka K npoueaype  3auluThl U
KOTOPbIX pe3ynbTaThl OCBOEHMS 3auMTa  BbINYCKHOW  KBanudukauuoHHon  paboThl,
LaHHON ANCLMMNMHDI 6yp.yT WUHxeHepHble MeToAbl 3awmuThl rugpochepsl, Kypcosoe
6 npoeKTUpoBaHue no cneuTtexHonoruu, OcHoBbl
HEOOXO0AUMbI, Kak BX0AHbIE NpoeKTUPOBaHUSA TEeXHONornyecKnx npoueccos,
Ana UX U3yuyeHus.

3. O0beM QUCHMILIMHBI B 3a4€THBIX €IMHHUIAX C YKA3aHHEM KOJIUYeCTBA
aKaJeMHYEeCKNX YaCOB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aromerocs ¢
npenojaaBarejemM (Mo BUAAM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbLHYI0 padoTy

o0y4arierocst

06wui o6beM AucuunnuHbl B 3.e. /yac: 12 / 432

Buabl 3aHsTHI, MX TPYAOEMKOCTh (4ac.) O0beM KOHTAKTHOM
a00ThbI
®opma p
6 JladopatopHbie | IIpakTndeckne | CamocTrosiTeJbHast o0yuarouierocs ¢
00yUYeHUus Jleknuu
padoThI 3aHATHUSA paGora npemnoaasareJiemM
(uac)
oyHas 64 64 64 240 217




4. Conpep:kaHue JUCHMILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pa3gejiam) C
yYKa3aHHeM OTBEJEHHOr0 HAa HMX KOJHYECTBA aKaJeMH4YeCKHX 4acOB M BHI0B
Y4eOHBbIX 3aHATHI

dopma obyueHua: ouHan

Cemecmp: 5

06beM aucuunnuHbl B cemecTpe 3.e. /vac: 6 / 216
dopMa NpoMeXyTOUYHON aTTecTauuu: IK3aMeH

Buabl 3aHsiTHH, HX TPY10EMKOCTB (4ac.) O0bemM KOHTAKTHOM padoThI
Tlexiuun JlabopatopHubie | IIpakTHyeckue CaMocTosiTeIbHASA 00y4arouerocs ¢ npenojaBarejaemM
padoThLI 3aHATHS padoTa (9ac)
32 32 32 120 109

JleknmuoHHble 3aHATUA (324.)
1. Beenenue. Kinaccupuxkanusa XTII. {c 3nemeHTaMH 3JIEKTPOHHOr0 0O0y4YeHUsI U
JUCTAHIMOHHBIX o0pa3oBaTeJbHbIX TEXHOJIOT Ui} (2u.)[13,14,16,18]
Knaccudmkaumna XTI, 06wme npuHumnbl aHanu3a U pacuéta XTN. TeopeTuyeckue
OCHOBbl MPOLECCOB XMMUYECKOM TexXHONnoruu (3aKOH COXpPaHeHMs U nepeHoca
MaccChl, JSHepruu, 3aKOH TepMmMOAMHaMMyeCKOro paBHoBecus). KuHeTuueckue
3aKOHOMEpPHOCTU OCHOBHbIX MPOLECCOB XUMUYECKON TexHonoruum. AHanus #u
UCMONb30BaHUe  MEeXaHU3MOB  XUMUUYECKUX  peakuuil, MPOUCXOAAUMX B
TeXHONnoruyeckux npoueccax.
2. OcCHOBbI THMAPABJIMKH. {C JJeMEHTAMH JJIEKTPOHHOIO0 OOyYeHUHA U
AMCTAHIIMOHHBIX 00pa3oBaTeJbHbIX TexHoJoruii} (24.)[13,16] Wcnonb3oBaHue
dU3MYeCKUX MeTOAOB AN pelweHus 3ajay npodecCUOHanbHON AeATENbHOCTH.
KanenbHo-Xuakoe U napoda3Hoe cocCcTosHUe BewecTBa. [uapocTaTuka.
MmapocTaTuueckoe paBHoBecue. JupdepeHumanbHble YypaBHEHUS paBHOBecCUSA
dinepa. O0cHoBHOe ypaBHeHMe ruapocTaTuku. 3akoH [lackana. [laBneHue
KMAKOCTU Ha AHO M CTEHKM cocyja.
3. T'uapoamnamMuka. {¢ 3JeMEHTAMH JJIEKTPOHHOI0 00y4YeHHs] M JUCTAHIMOHHBIX
o0pa3oBaTeJbHbIX TexHoJioruii} (24.)[14,16] CKopoCTb npoTeKaHMs WU pacxoj
KMAKOCTU. BA3KOCTb, cCUnMa BHYTPEeHHEero TPeHUsl, 3aKOH BHYTpeHHero TpeHus
HoloToHa. Pexumbl aBuxXeHUA xuakocTtu. Kputepun PenHonbpaca. uapaBnuyeckui
PaAMyC U DKBMUBANEHTHbW AuaMeTp. YpaBHEHWe Hepa3pbiBHOCTM MNOTOKaA.
JnbdhepeHunanbHbie ypaBHeHUS ABWXKEHUS vnepa.
4. IlpuxkiaagHasi TUAPABJIHKA {JIeKIHA ¢ Pa3dopoM KOHKPETHBIX CHTyaluii}
(24.)[13,16] YpaBHeHue bepHynnu pns peanbHOW U UAeaNbHON XUAKOCTH.
InpdpepeHunanbHbie ypaBHeHMA ABMXEHUS BA3KoM kuakocTu Haebe-CTokca.
OnepaTtop llannaca.
5. Mopesuposanue XTII. {c¢ 3jeMeHTaAaMH JJIEKTPOHHOrO0 OOy4YeHHS U
AUCTAHIIMOHHBIX 00pa3oBaTebHBIX TexHojormii} (24.)[13,14,16] Odu3suueckoe #u
MaTeMaTMyeckoe MojenupoBaHue. YcnoBus oOAHO3HAauHOCTU. Buab noaobus:
reomMeTpuyeckoe, BpeMeHHOoe, (u3nyeckoe, HauyanbHbIX U TFPAHUUYHLIX YCMOBUM.




UHBapuaHTbl, CUMNNeKChl, KOHCTaHTbl, KpuTepuu noaobus.

6. IlpeoOpa3oBanue nudPpepeHUANBHBIX YPABHEHU METOIAMH TEOPHH MO100MS.
{¢ 3y1eMeHTaMM 3JIECKTPOHHOI0 OOy4YeHHs] U JAUCTAHUMOHHBLIX 00Pa30BATEJbHBIX
TexHoJorui} (24.)[16] Kputepun HbwToHa. OCHOBHbE MOAUPULUPOBAHHBIE MU
CNOXHble KpUTepuu ruapoAuHammyeckoro nopobus

7. T'uapaBiauveckoe CONPOTHBJIEHHE TPYOONPOBOAOB. {JeKuusi ¢ pa3dopom
KOHKpeTHbIX curyaumii} (24.)[14,16] lNoTepu Hanopa Ha TpeHUe U MeCTHble

COMNpPOTHUBIEHUSA. 06uwee ypaBHeHue CONpOTMBNEHUA. KoadduumneHnTs
COMpPOTUBNEHUSA. KoadduumeH Tl conpoTuBneHus TpeHus U MeCTHbIX
CONPOTUBIEHUN .

8. T'mapoamHamMuMka 3epPHHUCTBIX MAaTEPHAJIOB. {C 3JIeMeHTAMH 3JIEeKTPOHHOIO
o0y4yeHHUs1 W JMCTAHIMOHHBLIX 00pa30BaTeJbHbIX TexHoJorui} (2u.)[13,14]
JlBUXeHne noToKa uepe3 HenoABWKHble 3EPHUCTHIM  CNoi. XapakTepucTuKa
3epHUCTOro Matepuana. [lceBaooxmxeHne TBEPAOro 3epHUCTOro MaTepuana.
'mapoanmHamuuyeckas CYWHOCTb npouecca NCeBAOOXUKEHUS . BbicoTa
NCeBAOOXMKEHHOro cnosa. CKOpOCTM Hauvana MNCeBAOOXMKEHMA, YHOca, (aKTop
(opmbl.

9. IlepememinBaHue B KMAKOI cpege. {¢ 3JleMEHTAMM JIEKTPOHHOTO O0y4YeHHs] U
AUCTAHIMOHHBIX 00pa3oBaTeJbHBLIX TexHoJorui} (24.)[16] WHTEHCUBHOCTL U
3pdheKTMBHOCTb  nepemewuBaHus. MoAudUUMpPOBAHHbIE  KPUTEpPUU.  KPUTepuii
MowHocTn.Cnocobbl nepemMewuBaHuA.Buabl M CpaBHUTENbHAss XapaKTepuUCTUKa
nepemMewnBanwmMx yCTPOWCTB

10. TemsoBble mpomecchl. {C 3JJeMEHTAMH JJIEKTPOHHOI0 OOyYeHHSI H
AUCTAHLIMOHHBIX 00pa3oBaTe/IbHBLIX TexHoJorui} (24.)[13,16] Cnocobbl nepeaauu
Tenna . Tennonepepaya. Tennosble 6anaHchl. TennonpoBoAHOCTD.
TemnepaTypHoe none, TeMmnepaTypHbii rpaaveHTt. 3-H Oypbe. KoadpuuumeHT
TennonpoBOAHOCTH

11. TemionpoBOAHOCTb, TEIJIOBOE H3JyYeHHEe {C IJEMEHTAMH 3IJIEKTPOHHOIO
o0y4yeHHUs1 W JMCTAHIMOHHBLIX 00pa3oBaTeJbHbLIX TexHoJorui} (24.)[14,16]
AddepeHumnanbHoe ypaBHeHue TennonpoBOAHOCTH dypbe. Koadduument
TemMnepaTtyponpoBoAHOCTM. TennonpoBOAHOCTb  MAOCKOW M LMAUHAPUYECKOM
CTeHku. Tennosoe wu3nyuyeHue. 3akoHbl CrtepaHa-bonbumaHa, Kupxroda.
B3aumHoe u3nyueHue AByX TBEpPAbIX Ten.

12. Ilepenaua Temuia kouBekmueil. {0ecema} (24.)[13,18] 3akoH TennooTaauu.
Ind. ypaBHeHMe KOHBEKTMBHOro nepeHoca Tenna (ypaBHeHue Oypbe-
Kupxroga) . logobue npoueccos TennooTAaauu.

13. YpaBHeHHe Temjonepenayu NMPU MOCTOSAHHBIX TeMIepaTypax JJis MJIOCKON H
HWIHHAPUYECKOM CTEHOK. {JieKIus ¢ Ppa30opoM KOHKPETHBIX CHUTyallMii}
(24.)[16,17] YpaBHeHue Tennonepesaun nMpu MNOCTOSHHbIX TeMmnepaTypax Ans

NIoCcKowu " LMITMHAPUYECKO CTEHOK. KosthpuumeHT Tennonepejauu.
Tennonepeaauya npu nepeMeHHbXx TeMmnepaTypax TennoHocuTenei. HanpaBneHus
TOKa TennoHocuTenen. YpaBHeHue Tennonepejauu npu npsiMoTOKe

TennoHocuTeneii. Bboibop B3auMHOro HanpaBfeHWUs ABWKEHUA TeNOHOCUTenen.
14. BeimapuBaHue OJHOKPATHOE M MHOI'OKPATHOE {C 3JIEMEHTAMM JJIEKTPOHHOIO
00y4eHUs U IUCTAHIIMOHHBIX 00Pa30BaTeJIbHbIX TEXHOJIOTHIt} (24.)[13,16]

4



CywHOCTb OAHOKPATHOrO M MHOFOKPaTHOro BbinapuBaHusA. MaTepuanbHbii K
TennoBoi 6anaHCbl OAHOKPATHOMO M MHOTMOKPaTHOrO BbiMapuBaHMA.

15. MHorokpatHoe BbIIapuBaHHe. {JIeKIHUS ¢ Pa300pOM KOHKPETHBIX CHUTYyallMii}
(24.)[13,16] CxeMbl  MPAMOTOYHbIE, MNPOTMBOTOYHbE WU C  MapannenbHbM
nuTtaHueM.06wasa none3Has pa3HOCTb TemnepaTyp B MHOTFOKOPNYCHOV BbiMapHOM
yCTaHOBKe M e€ pacnpejeneHune no Kopnycam. I[lpesenbHoe U onTuManbHoe
YUCNO KOpNyCOB B MHOMOKOPMYCHOW BbiMapHOW YCTaHOBKeE

16. BbmapnBaHne C TCIIJIOBBIM HaCOCOM. HpOI/BBOIlI/ITeLHOCTL U UHTCHCUBHOCTDH
paﬁoTbl BLIHapHOﬁ YCTaAaHOBKM. {C JIEMEHTAMHU JJIECKTPOHHOI'0 oﬁyqunﬂ u
AUCTAHIMOHHBIX 00pa30BaTebHBIX TexXHoJoruii} (24.)[13,16] BboinapuBaHue
TennoBbiM HacocoMm. Koah(puuueHT MHXeKUMM, MaTepuanbHbii 6GanaHc. BbinapHas
YCTaHOBKA C WHXeKTOpoM.. ®@akTopbl BnuswwMe Ha NPOU3BOAMTENbHOCTL M
MHTEHCUBHOCTb paboTbl BbiMApPHO/ YCTAHOBKM.

IIpakTnyeckue 3ansaTus (324.)
1. OcHoBbl npukiaagHoii ruapaBauku(44.)[17] Wcnonb3oBaHne (U3MYECKUX
MeTOAOB ANA pelleHUs 3ajau NpoeCCMOHANbHON AEATENbHOCTH.
2. Hacocbl. Bentnasitopsl. Komnpeccopsi(4u.)[17] licnonb3oBaHue @u3anyeckux
MeTOAOB ANA peweHus 3ajauy nNpoecCMoHanbHON AeATEeNbHOCTH.
3. I'uapomexanuveckne MeToabl pazaenenusi(64.)[17] Ucnonb3oBaHue (u3nyeCKux
MeTOAOB ANA pelleHUs 3aAau NpoeCcCMOHANbHON AeATENbHOCTHU.
4. I'uapoaAuHAMHKA B3BELIEHHOI0 CJI0S], epeMellnBaHue B KUAKOU cpene(24.)[17]
cnonb3oBaHue @(u3NYeCKUX METOAOB ANA peweHus 3ajauy npofpecCUoHanbHOM
AeATeNbHOCTH.
5. Tenjonepenaua B XxumMuuyeckoid amnmaparype(64.)[17] Wcnonb3oBaHue
dU3MyeCKMXx MeTOAOB ANA peweHus 3ajauy NpoheCCUOHanNbHOW AeATEeNbHOCTH.
6. BoimapuBanme(64.)[17] AHanu3 U uCNONb30BaHWe MeXaHU3MOB XUMUUYECKMUX
peakuuii, MNPOUCXOASAWMX B TEXHONMOrMUECKUX npoueccax AN peweHus 3ajad
npoheCcCUOoHANbHON AeATeNbHOCTH
7. 3ammra pacueTHOro 3agaHus ( aJabOOM ¢ KOHCTPYKIMSIMM OCHOBHBIX
annmapaTtoB U MamuH)(44.)[15,16,18] N3yueHne ycTtpoucTBa M npuHuMna paboTwl
OCHOBHbIX annapaTtoB W MaWWH : HACOCOB, BEHTUNATOPOB, KOMNpPeCcCcopoB,
rasodyBok a TaK Xe annapatoB AN pas3AeneHusi HeOAHOPOAHbIX cUCTeM (
MbiNneocCaauTenbHbIX KaMep,O0TCTOVHMKOB, LUMKIOHOB, UeHTpudyr, ¢unbTpoB,
ckpybepoB, 3nekTpodUnbTpPOB U.T.A.)

Habop pucyHkoB pana anbboMma, a Takke nuTepaTypa cornacosbiBaeTcs C
npenoAaBaTenem.

JlabopatopHbie padoTsl (324.)
1. UccaenoBanue noJist ckopoctei B Tpyoonposoae(44.)[1,3,16] MHCTpyKTax
nonyyexHue Aonycka,
BbiNOMTHEHuUe,



obcyxaeHue pe3synbTaToB

2. OnpeneJieHue pe;KUMa TEYEHHUsI OTOKA.

Tecr 1(44.)[1,5] 3aumMTa npeabigywen paboThl,

nonyvyeHue Aonycka,

BbiMOJIHEHUe,

obcyxaeHue pe3synbTaToB

TeCcTUpoBaHue

3. HcciaenoBanme TrUAPOAMHAMHUKHM TapeJb4yaTod KoOJOHHBbI(44.)[1,4] 3awuTta
npeaviaywen paboTbl,

nonyuyeHue Aonycka,

BbiMOSIHEHUe,

obcyxaeHue pe3ynbTaToB

4. Tect 2(44.)[13,16] BbINONHEHMUE,

obcyxaeHne pesynbTaToB

5. HccaenoBaHue THAPOAMHAMMKH HACaA04YHOM KOJOHHBI(44.)[1,4] 3awuTa
npeasigywen pabotsl,

nonyyeHue Aonycka,

BbiNOMHEHuUe,

obcyxaeHue pe3ynbTaToB

6. Tect 3(44.)[13,16] BbINONHEHHUE,

obcyxaeHue pe3ynbTaToB

7. OnpeneneHue THAPABJIUYECKHX CONPOTHBJIEHU TPYyOonpoBoaos(44.)[1,5]
3auuTa npeabiayuenr paboTsl,

nonyvyeHue Aonycka,

BbiNOMTHEHUe,

obcyxaeHue pesynbTaToB

8. Tecr 4,

pacueTHoe 3a1anue(44.)[14,16] soinonHeHne, obcyxaeHue pe3ynbTaToB.

[13auuTa Anb60OMOB C KOHCTPYKLUSMMU

CamocrositesibHas padora (1204.)

IHoaroroBka Kk npakruyeckum 3anarusam(184.)[13,14,15,17,19,20,21]
IToaroroBka k Tecram(154.)[16,19]

IIpopaboTka kKoHcneKkTa JeKkunii(84.)[16,22]

IHoaroroBka k JadoparopubiM padoram(28u4.)[1,2,3,4,5,6]
Boinosinenne pacuernoro 3aganus(154.)[13,14,16,18,19,21,22]
IHoaroroBka k 3x3ameny(364.)[13,14,16,22]

RN

Cemecmp: 6
06beM AaucuunnuHbl B cemecTpe 3.e. /vac: 6 / 216
dopMa NpOMeXyTOUHOW aTTecTauuu: IK3aMeH



Buabl 3ansiTHi, NX TPY10EMKOCTB (4ac.) O0BbeM KOHTAKTHOM padoThI
Jlexun Jladopartopubie | IlpakTuuyeckue CamocTosiTeTbHAS 00y4arouierocs ¢ npenojasarejem
padoThI 3aHsATHS padora (4ac)
32 32 32 120 109

JlekunonHble 3aHATHA (324.)

1. OcHoBbl Maccomepenadu. {C¢ 3JJeMEHTAMH JJICKTPOHHOIO0 O0O0y4YeHUS M
AUCTAHUMOHHBIX 00pa3oBaTeJbHBIX TexHoJoruii} (24.)[16,19,22] AHanu3s u
UCMONb30BaHWe  MEeXaHU3MOB  XUMUUYECKUX  peakuuil, NPoMCXoAauWux B
TexXHonoruyeckmx npoueccax. Knaccupukaumsa npoueccoB Macconepeauu.
PaBHoBecue Mexay (a3amu. MaTepuanbHbii 6GanaHC npoueccoB Macconepepauu.
YpaBHeHue pabouelrt nuHuM. [BUXKywWas cuna Macconepenauu.
2. Ilepuoguveckass pekTugukanus, cenMeToAbl {C 3JIeMEHTAMHU 3JIEKTPOHHOI0
o0yuyeHHs] W JUCTAHIMOHHBIX O00pPa30BATEJIbHBIX TexHoJOrmi} (24.)[19,22]
TPeKTUpMKaumMa MHOTFOKOMMOHEHTHbIX cMecen. A3e0TponHass M >SKCTPAKTUBHasA
peKkTUpukaums.
3. Maccootaaya u maccomnepenada. {¢ 3JIeMEHTAMHU JJIEKTPOHHOI0 O0y4YeHUsSI M
AUCTAHLUMOHHBIX 00pa3oBaTeJbHBIX TexHoJorui} (24.)[19,22] Auddy3uoHHbie
Kputepun nogobua. CkopoCTb Macconepejauu. YpaBHeHWe Macconepejauu.
CBA3b KO3(pPMUMEHTOB MacconepedayM M MacCCOOTAAUM.
4. OcHOBBI pacuyéTa MacCOOOMEHHBIX ANNAPATOB {C IJIEMEHTAMH 3JCKTPOHHOI0
00y4yeHUs] W JMCTAHUMOHHBLIX O00pa30BATEJbHBLIX TexHoJoruu} (24.)[16,19,22]
Pacuét Auametpa anmapata. PacuyéTt BbICOTH anmapata. Yucno eauHuy
nepeHoca. BbicoTa eauHuubl nepeHoca. CTyneHb WU3MeHEHUA KOHUEHTpauuu, eé
onpejeneHue rpaguyeckmm MeToAOM
5. AOcopOuusi. {¢ 3JIeMEHTAMM 3JJIEKTPOHHOrO OOY4YeHHMS] M AUCTAHIHOHHBIX
oOpa3oBaTeJibHBIX TexHoJormi} (24.)[16,19,22] Wcnonb3oBaHue (U3NYECKUX
MeTOAOB AN pelleHUs 3ajay npofeccMoHanbHoW AeaTenbHOCTUM. PaBHOBecue B
cucTeMax XuakocTb-ra3. 3akoH eHpu. Pacxopa abcopbeHTa. MaTepuanbHbii u
Tennosoin  6GanaHcel.  llpuHuunuanbHee cxembl abcopbumu:  nNpPAMOTOYHAsA,
NPOTUBOTOYHAA, C peKynepauuen XUAKOCTM M rasa.
6. Ileperonka :Xuakocreil {¢ 3JeMEHTAMH JJEKTPOHHOr0 OOy4YeHHS H
AUCTAHLIMOHHBIX  0o0pa3oBaTeJbHBLIX TexHojormii} (24.)[16,19,22] [llpocTas
neperoHka (AucTunnauua) U pekTudukaumsa. Ousmueckas CywHOCTb npouecca.
PaBHOBecue B cuctemax XMAKOCTb-nap. 3akoH Payna. [Juarpammbl x-y, t-X,y.
7. HenpepbiBHasg pekTH(UKANMs. {C 3JeMEHTAMHM 3JIEKTPOHHOI0 O0y4YeHHS H
AUCTAHIMOHHBIX 00pa30BaTeIbHBIX TeXHoM0ruii} (24.)[16,19,22] Cxema npouecca.
MaTtepuanbHbii W TennoBo/ 6anaHc. YpaBHeHUA nNUHUM pabouux KOHUEHTpauun
yKpennsoweii M mcuepnoiBawwern yacten KosnoHHbl. [locTpoeHMe Ha Auarpamme X-
y pabouux nuHui npouecca. MuHumanbHoe u pabouyee (nermoBoe UUCHO.
8. Okcrpakmusi. {¢ 3JeMeHTAMH 3JIEKTPOHHOTO O0y4YeHHs] M JUCTAHLUMOHHBIX
o0pa3oBaTe/IbHBIX  TexHoJsormii}  (24.)[16,19,22] Ou3snueckas CYWIHOCTb.
PaBHoBecMe B cCucTeMax XMAKOCTb-XUAKOCTb. lI306paxeHne npoueccos
CMeleHnsi Ha TpeyronbHouW Auarpamme. [lpaBuno poivara. KpuBas paBHoBecus
Ha TpeyronbHon Auarpamme Boibop akcTpareHTa. MaTepuanbHbii 6GanaHc
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3KCTpaKuum.

9. MHorocryneH4yarasi IKCTPaKUusl {C 3JIEMEHTAMH JJICKTPOHHOI0 O00y4eHHMSl H
AUCTAHIMOHHBIX 00pa30BaTeJbHbIX TeXHOJIOruii} (24.)[16,19,22] lpuHUMNUanbHbIe
CcxeMbl 3KCTpakuuu. Ux n3obpaxeHne Ha TpeyronibHOW Auarpamme.

10. MouekyasipHass u TypOyjaeHTHass AudPy3us {¢ 3jeMeHTAMHU IJIEKTPOHHOIO
o0y4yeHUs] W JMCTAHUMOHHBLIX O00pa30BaTEeJbHBLIX TexHOJOoruu} (24.)[16,19,22]
3akoH Ouka. Jud. ypaBHeHMe KOHBEKTMBHOIrO nepeHoca Macchl. BTopon 3akoH
duka.

11. Cymxka. {c 23JeMeHTaAMH JJIEKTPOHHOI0 OOy4YeHHS] W JAUCTAHUUOHHBIX
oOpa3oBaTe/IbHBIX TexHoJsoruii} (24.)[19,22] CywHocTb npouecca. Buap cyuwkwu.
OcHOBHble napameTpbl BRAXHOro rasa. MaTepuanbHbli M TennoBoi GanaHch
CYIWKH.

12. Teoperudeckasi M [JeliCTBUTEJIbHAsl CyHIKa {C 3JIeMEHTAMH 3JIEKTPOHHOIO
o0yuyeHHs] W JUCTAHLUMOHHBIX O00pa3oBaTeJbHBIX TexHoJormii} (24.)[19,22] .
JmarpaMmma J-X COCTOSiHMA BRaxHoro Bo3ayxa. OnpeaeneHune yAenbHOro
pacxoja BO3jyxa U Tenna B TeOopeTUYECKON cCywunke Ha J-x Auarpamme.
W306paxeHne Ha J-Xx Auarpamme npouecca B AeNCTBUTENbHON Cywunke.

13. KuneTuka cymiku {C 3JieMEHTAMH 3JIEKTPOHHOT0 00y4YeHHs U IUCTAHIIHOHHBIX
o0pa3oBaTeJbHbIX TexHosoruii} (2u.)[19,22] CkopocTb cywku. WN3mMeHeHue
TemnepaTypbl MaTepuana B npouecce cywku. Cxembl CywunbHbIX MpoLEeCcCOoB.

14. Kpucrammmszanusa. {¢ 3j1eMeHTAMH  3JEKTPOHHOI0  OOy4YeHUSl H
AUCTAHIMOHHBIX 00pa30BaTeJbHbIX TeXHOA0THii} (24.)[19,22] OCHOBHble NOHATHA,
ABMXywas cuna  npouecca.  Ousmyeckme ocHoBbl  npouecca.  Cnocobwl
Kpuctannusaumu. MaTepuanbHbli U TennoBoi 6anaHCbl KpuCTannusauuu.

15. AncopOuusi. {¢ 3JleMEHTaAMH JJIEKTPOHHOIO0 OOy4YEeHHUS M AMCTAHIUOHHBIX
o0pa3oBaTeJbHbIX TexHoJormii} (24.)[16,19,22] OCHOBHbl@ NOHATUA,  BUADI
aacopbeHtoB. CraTuyeckas M AMHaMUYecKass aKTMBHOCTb. MaTepuanbHbii
6anaHc PaBHoBecue npu aacopbuun. MWN3oTepma aacopbuumu. JAecopbumus.
MpuHuMnManbHble cxembl aACOpOUUOHHLIX NpOLECCOB.

16. MemOpaHHbIe IPOLECCHI pa3/ie/ieHHs {C 3JIeMEeHTAMHU 3JIeKTPOHHOI0 00y4eHUs
U JUCTAHIMOHHBLIX o0pa3oBaTeJbHbIX TexHojorui} (24.)[19] Ousuueckas
CYWHOCTb npoueccoB. OCHOBHble XapakTepucTUKuM MeToAoB. 06paTHbIM oOCMOC.
YnbTpapunbTpaums, wucnapeHve uyepe3 MembpaHy, Auanu3l, SNeKTpPoAUANU3,
AnpPy3noHHoe paspeneHue rasos. OCHOBHble NoHATUA. Mem6paHbi.

IpakTuyeckue 3ansaTus (324.)

1. OcHoBbl mMacconmepenaum(64.)[15,17] AHanu3 U wucnonb3oBaHMe MexaHU3MOB
XUMUYECKNX peakuuin, NpoMCXOAAWUX B TEXHONOrMyeCcKMx npoueccax.
cnonb3oBaHue @(uU3NYeCKUX METOAOB ANA peweHus 3ajay npofecCUoHanbHOM
AeATenbHOCTH.

2. AOcopouus {mMertoa keiicoB} (64.)[15,17] AHanu3 ¥ ucnonb3oBaHUe MeXaHU3MOB
XUMUYECKNX peakuuin, NpoMCXOAAWUX B TEXHONOrMyeCKuMxX npoueccax.
icnonb3oBaHue @(uU3NUYeCKUX METOAOB ANA peweHus 3ajay npofecCuoHanbHOM
AeATeNnbHOCTH.
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3. Ileperonka wu pexkTudukauus {Meroa keiicoB} (64.)[15,17] AHanu3 wu
MCNONb30BaHWe  MEXAaHW3MOB  XMMUYECKUX  peakuui, MPOUCXOAAUMX B
TeXHONOruyecKnx npoueccax.

Ucnonb3oBaHue (U3MYECKUX MeTOAOB AN peweHus 3ajay npohecCUOHanbHOM
AeATeNnbHOCTH.

4. Cymka {metron keiicoB} (64.)[17] AHanu3 u wucnonb3oBaHMe MeXaHU3MOB
XUMUYECKNX peakuuin, NpoMCXOAAWUX B TEXHONOrMyeCKuMx npoueccax.
Ucnonb3oBaHue (U3MYECKUX MeTOAOB AN peweHus 3ahay npohecCUOoHanbHOM
AeATeNnbHOCTH.

5. Kpucramnmmsanus(24.)[15,17] AHanu3 U4 uUcnonb30BaHWUe  MeXaHU3MOB
XUMUYECKNX peakuuin, NpoOMCXOAAWUX B TEXHONOrMyeCKMX npoueccax.
cnonb3oBaHue @(u3nyecKux MeTOAOB ANA peweHus 3ajay npofecCUoHanbHOM
AeATeNnbHOCTH.

6. Ancopoumss {Meron keiicoB} (44.)[14,15,17,22] AHanu3 u wucnonb3oBaHue
MEXaHM3MOB  XMMMYECKMX  peakuuin, NpOUCXOAAWMX B  TEXHONMOrUYeCKUX
npoueccax.

Ucnonb3oBaHue ¢U3UYECKUX METOAOB ANSA pelweHus 3ajay npodecCUOHANbHOW
AeATeNnbHOCTH.

7. 3ammurTa KypcoBoro mpoekta(24.)[18,22] WHhopmauua o npoueaype 3awuThl
KypcoBoro npoekTa, TpeboBaHuss K joKnajgy, OTBeTaM Ha BOMPOCH,
npouejaypa OLEeHUMBaAHUSA

JlaGopaTopHblie padoTsbl (324.)

1. Onpenesienue K03 puiuenra MacCoOTAAYH B npouecce
a0copOoumm(44.)[14,15,16] UHCTpYKTax,
Aonyck,

BbiNOfTHeHUe paboThl,

obcyxaeHne pe3ynbTaToB.

2. H3ydyenue mpomecca TeIIOOTAAYH B KOKYXOTPYOHOM Temjai000MeHHHKe {C
3JIEMEHTAMH JJIEKTPOHHOI0 O0Oy4YeHHMs] M JUCTAHIHOHHBIX 00pa3oBaTeJbHBIX
TexHoJioruii} (44.)[6] 3awmTa npeapiayuen pabotsl,

Aonyck,

BbiMoNIHeHue paboTel,

obcyxaeHne pesynbTaToB.

3. JJIEKTPOHHBIHA TECT {C IJIEMEHTAMH 3JIEKTPOHHOI0 00Yy4YeHHUA U TUCTAHUMOHHBIX
oOpa3oBaTeJibHBIX TexHOJIOTHI} (44.)[14,15,16] KOMNbloTepHOe TeCTUpPOBaHue
3auMTa npeabiaywein paboTol,

Aonyck,

BbiNofHeHUe paboThl

obcyxaeHne pe3ynbTaToB.

4. N3y4eHue nmpouecca Cyliku B HUPKYJIAUMOHHON cymuiake(44.)[6] aonyck,
BbiMoNIHeHue paboTel,

obcyxaeHne pesynbTaToB.

5. TecTupoBanue {¢ 3JIeMEHTAMH 3JIEKTPOHHOI0 00y4YeHUs M TUCTAHIIMOHHBIX



oOpa3oBaTeJIbHBIX TexHo0rHid} (44.)[19,22] KOMNbOTEpPHOE TeCTUpOBaHMe 3awuTa
npeasiayueri pabotsl, AoNycK, BbinofiHeHMe paboTbl 0b6CyxaeHue pe3ynbTaToB.

6. W3yuenme mpomecca Temjonepeaada B TemjiooOMeHHoM amnmnapare(44.)[12]
3aumTa npeapiayweii  paboThl, AonycK, BbinoniHeHue paboThl, ob6CyxaeHue
pe3ynbTaToB.

7. Omnpenenenne KIIJI Tapenku npu npoBeaennu npouecca aecopouun(44.)[1,10]
3aumMta npeapiaywen paboTbl, AONyCK, BbinofiHeHWe paboThl, o6CyxaeHue
pe3ynbTaToB.

8. TeCTI/IpOBaHHe {C IJIEMECHTAMHU JJEKTPOHHOI'O Oﬁy‘leHl/Iﬂ U JUCTAHIIUMOHHBIX
oOpa3oBaTeJbHBIX TexHOJIOruit} (44.)[19,22] KOMNbTEpPHOE TecTupoBaHue

3aumTa npeabiayuenr paboTsl,

KypcoBbie padorsi (404.)
. 1. Tpéx-kopnmycHasi BAKYyyM-BbINIApHAsl YCTAHOBKA;
2. PekTuuKaAHOHHAA YCTAHOBKA HENPEPBLIBHOIO el CTBHSA;
3. AGcopOuMOHHAS YCTAHOBKA HENPEPHIBHOIO ACHCTBHA;
4. CyminiibHasi yCTAHOBKA HENPEPbIBHOIO ACHCTBHS;
5. AxcopOuuoHHasi yCTAHOBKA HENPEPBLIBHOIO 1eiiCTBUA;
6. JKCTpPaKIMOHHASA YCTAHOBKA HEIPEPbIBHOIO ACHCTBUA;
7. Kpucrajan3zanuonHasi ycranoBka.(404.)[13,18] KypcoBol npoekT COCTOUT U3
2-X yacTeil: NOACHUTENbHOW 3anMUCKU W rpapuueckoil yacTtu
06bEM rpaduueckon uyacTu - ABa nucta (popmata Al, NOACHUTENbHOW 3aNUCKU
- 20-40 cTaHuL MaWMHOMMUCHOrO TeKCTa.

CamocrositesibHas padora (1204.)
1. IoaroroBka Kk TecrupoBannio(144.)[13,14,15,16]
2. IToaroroBka K JadoparopubiM padoram(164.)[6,14,15]
3. Bouinosinenue  kypcoBoro mpoexkrta(404.)[13,17,18] PacueTHs 4yacTb
(nosacHuTenbHas 3anucka); [pafpuueckas uyacTtb (TexHonoruyeckasa cxema,
cbopouHbli yepTex anmapaTa); 3auwuTa
4. MOAroTOBKAa K NMpakTu4eckum 3ansatusam(144.)[14,15,16,17,19,20]
5. IloaroroBka k 3xk3ameny(364.)[14,16,18,19,20]

5. IlepeyeHb Y4eOHO-METOAMYECKOT0 OOecledYeHHs] CAMOCTOSTebLHOH PadoThl
o0y4yaromuxcs Mo TUCUUILIHHE

Ana  kaxaoro obyvawuweroca obecneyeH MHAUBUAYANbHbIA  HEOT PAHUUEHHbIN
AOCTYN K dNeKTpPOHHO/ HMHhopMaunMoHHO-obpa3oBaTenbHon cpeae AnTlTY:

1. 0.10.CapTakosa, U.T.Yuraes. MeToauyeckue yKa3aHus K
nabopatopHon pabote «MN3yueHne npouecca TennooobMeHa B KOXYXOTpy6GHOM
TennoobmeHHuke» no Kypcy "lpoueccel U annapaTbhl XUMMUUYECKON TeXHOMOrum"
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Ans CTyAeHTOoB HanpasneHuin 18.03.01 «Xumuueckume TexHonoruu», 18.03.02
«JHepro- u pecypcocbeperaume npoueccsl B XUMUUYECKON TEXHOMOrUM,
HepTexummn n 6uoTtexHonorum» //AnT. roc. TexH. yH-T um. l.W.Mon3yHoBa.
- bapHayn: U3A-BO AnTlTY, 2022. - 19 C.
http://elib.altstu.ru/eum/download/htie/Sartakova IsProzTKT mu.pdf

2. 0.00. CaprtakoBa MeTtoauMueckume ykKasaHus K nabopatopHon paboTte
"UccnepoBaHne ruapoAMHaMMKKU TapenbyaTbiX KOMOHH" no Kypcy "npouecchl u
annapatbl XMMUUYECKON TexHonoruu" pAna CTyAeHTOB HanpasneHuinl8.03.02
«JHepro- u pecypcocbeperaiwume npoueccsl B XUMUUYECKOW TEeXHOMOrUM,
HepTexumum un  6uotexHonorum», 18.03.01 «Xumuueckasa TexHonorus» /

Ant.roc.TexH.yH-T um. W.W.Non3yHoBa. - bapHayn: W3a-sBo AntlTY, 2020. -
20 C.
http://elib.altstu.ru/eum/download/htie/Sartakova_IsslGidrTarKol 1lr_mu
.pdf

3. CaprakoBa 0.10. WN3yuyeHue npouecca pekTupukauum : MeToanueckue
yKa3aHus K nabopatopHbiMm pabotam no Kkypcy «llpouecce M anmapatbl
XUMUUYECKON TEeXHONMoruu» Ansa CTYAeHTOB Hanpasneuwnid 18.03.01, 18.03.02/
Ant. roc. TexH yH-T uMm. WU.W. MNon3yHoBa. - bapHayn: wu3pa-so AntlTY,
2021.-24 C. - URL:
http://elib.altstu.ru/eum/download/htie/Sartakova_IsPrRekt mu.pdf

4. CaptakoBa 0.0. Metoauueckue ykaszaHus K nabopaTopHou paboTe
«llccnepoBaHne ruapoAMHAMUKM HACAZOUHON KOMOHHbB MO Kypcy "lpouecch u
annapaTtbl XMMMUYeCKOW TexHonoruu" ans CTyAeHTOB Hanpasneuwui 18.03.01,
18.03.02. Ant.roc. TexH. YH-T wum. W.WN.Mon3yHoBa. - bapHayn: wu3a-BO
AnTlTY, 2020.-20 C.
http://elib.altstu.ru/eum/download/htie/Sartakova_IsslGidrNasKol 1r_mu
.pdf

5. CaptakoBa, 0. 0. ImapaBnuueckoe comnpoTuBneHue Tpybonposoaa
MeToAMYeCKMe YyKa3aHus K nabopatopHoun pabote no Kkypcy "lpouecchl
annapaThl XMMMYECKON TexHonoruu" pans CTyAeHTOB cneuuanbHocTu 280201,
240301, 240502, 240801 pHeBHOVW M 3aouHon ¢opm obyuewns / 0. 0.
CaptakoBa, Jl. A. Kopmuna, W0. C. JlasyTtkuHa. - bapHayn : U3a-Bo AntlTY,
2009. - 16 C. - Pexum AocTyna:
http://new.elib.altstu.ru/eum/download/htie/Sart-soprtr.pdf.

6. CaptakoBa 0.0. MeToaumueckue ykasaHus K nabopaTopHbiM paboTam
"U3yuyeHne pexuma TeuyeHua noToka" no Kypcy «llpoueccel M annaparthbl
XUMUYeCKo TexHonoruu» ans ctyaeHtoB 18.03.01 «Xumuyeckue TeXHONOrUU»,
18.03.02 «3Hepro- U pecypcocbeperawwme npouecchl B  XUMHUYECKOM
TexHonoruu, Hedptexumum u  6uotexHonmorum» /  ANT.roC.Te€xH.  YH-T
um.N.N.Mon3yHoBa.-bapHayn: U3a-Bo AntlTY, 2020.-12c.
http://elib.altstu.ru/eum/download/htie/Sartakova_IzRezTechPot_1r_mu.p
df

7. CaprtakoBa 0.l0. MeToauMueckue ykaszaHua K nabopaTopHbiMm paboTam
"UccneaoBanne nons ckopocteir B TpybonpoBoae" no Kypcy «lpouecce U
annapatbl XMMUYECKON TexHonoruum» ana ctyaeHtoB 18.03.01 «Xumuueckue
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TexHonorun», 18.03.02 «JHepro- wu pecypcocbeperawwuue npoueccsl B
XUMUYECKON TexHonoruu, Heptexumum u 6GuotexHonorum» /ANT.roC.TeXH. YyH-T
um...NMon3yHoBa.-bapHayn: U3a-BO AnTlTY, 2020.-12c.
http://elib.altstu.ru/eum/download/htie/Sartakova_Iss1PolSkorTrub_1r_m
u.pdf

8. 0.0. Caprakosa, W.[. Yuraes MeToauMueckume yKasaHus K
nabopatopHon pa6ote "Onpeaenenue Ko3hpuuMeHTA MacconepeAauun B npouecce
abcopbumn" no Kypcy "npouecch M annapaTbl XUMMUYECKOW TexHonoruu" ans
CTyAeHTOB HanpasneHun 18.03.01 «Xumuueckue TexHonorum», 18.03.02
«JHepro- u pecypcocbeperawmyme npouecchi B XMUMUYECKON TEXHONOrUM,
HepTexummn un 6uotexHonorum» / AnT.roc.TexH.yH-T um. W.WN.Mon3yHoBa. -
bapHayn: U3a-BoO AnTlTY, 2022. -16 C.
http://elib.altstu.ru/eum/download/htie/Sartakova OprKoMPA mu.pdf

9. 0.0.CaptakoBa, W.['. Yuraes. MeToaumueckume yKasaHus K
nabopatopHon pa6ote «lI3yuyeHue npouecca KOHBEKTUBHOM CYWKM NO KYypCy
"lMpoueccsl M annapaTbl XUMUUYECKON TexHonoruu" AN CTYAEHTOB HamnpaBieHui

18.03.01 «Xumnyeckue TEXHONMOruu», 18.03.02 «JHepro- U
pecypcocbeperaiwume npouecch B XUMUUYECKOW TEeXHOMOruu, HehTexXumum u
6uotexHonorun» AnT. roc. TexH. YH-T um. W.W.Mon3yHoBa. - bapHayn: u3a-
BO AnTlTY, 2022.-22c.

http://elib.altstu.ru/eum/download/htie/Sartakova IsProzKS.pdf

10. 0.0. CaprakoBa, W.[. UYuraes MeToauueckue yKasaHus K
nabopatopHon pabote «Onpeaenenve KIMJ Tapenku npu npoBeaeHuM npouecca
Aecopbuum» «lpouecchl M annapaTbl XUMUYECKON TEXHONMOruum» AnA CTYAEHTOB
HanpaBneHun 18.03.01 «Xumuyecknme TexHonorum», 18.03.02 «3Hepro- #
pecypcocbeperaiwume npouecch B XUMUUYECKOW TEeXHONMOruu, HepTexXumunm u
6uotexHonorun» / Ant.roc.TexH.yH-T uMm. W.U. [lon3yHoBa. - bapHayn wu3a-
BO AnTlTY, 2022.-12c.
http://elib.altstu.ru/eum/download/htie/Sartakova OprKPD mu.pdf

11. MNonetaeBa M.A., llawukos W0.N. MeToauueckue yKa3saHus
BbIMOSIHEHMI0 NpoekTa no Kypcy «[pouecci #  annapaTtbl  XUMUYECKO
TeXHONorum» [IneKTpoHHLIN pecypc]: MeToauueckue yKa3aHUA.— INEKTPOH.
AaH .- bapHayn: AnTlTY, 2014 .- Pexum AocTyna:
http://new.elib.altstu.ru/eum/2574

12. MNonetaesa M.A., CaprtakoBa 0.0. Tennonepesaua B Tennoob6MeHHOM
annapate: MeToauMyeckue yKasaHuss K nabopatopHoi paboTte no Kypcy
«JlononHUTEnNbHLle rnaBbl NPOLECCOB W anmapaTtoB XUMUYECKON TeXHO-N0ruu»
AN CTYAEHTOB HanpaeneHus «IHepro-u pecypcocbeperawouue npoueccsl B
XUMUUYECKON  TexHonoruu, Hedptexumun un  6uotexHonorum»/  OIbOY  BIMNO
«ANTACKUA  rOCYAApPCTBEHHbIA  TEXHUYECKUN  YHUBEp-CUTET  UM. u.n.
Mon3yHoBa». -bapHayn: U3a-BO AnTlTY, 2015 r. -16c.
http://elib.altstu.ru/eum/download/htie/Poletaeva teploobmen.pdf

K
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6.1. OcHoBHasA nuTepaTypa

13. bopoaynuu, [J.M. T[lpoueccsl ¥ anmapaTbl XUMUYECKOW TEXHOMOMUM
yuyebHoe nocobue / A.M. bopoaynuH, B.H. WBaHey ; pea. H.B. luwkuxHa ;
depepanbHoe areHTCTBO no ob6pa3oBaHui, KemepoBckut TexHonorumuyeckuii
WHcTuTtyT  Mnwesoir  [poMblwuneHHOCTH. - KemepoBo : KemepoBckui
TeXHONOrMYeCKNAi UHCTUTYT NUWeBO/ npombiuieHHocTn, 2007. - 168 c. : wn.,
Tabn., cxem. - ISBN 978-5-89289-435-7 ; To xe [IneKTpOHHbM pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=141314 (21.02.2019).

14. BetowkuH, A.l. OCHOBb WHXEHEPHOW 3aWMTbl OKpyXawwer Cpesbl

yuebHoe nocobmue : [16+] / A.[. BeTowkuH. - 2-e u3h., ucnp. M Aon. -
MockBa ; Bonoraa : WHdpa-UHxeHepus, 2019. - 461 c. : wn., Tabn., cxem.
- (WHxeHepHas 3konorus pana OGakanaspuata). - Pexum pgoctyma: no
noanucke. - URL: https://biblioclub.ru/index.php?page=book&id=564894

(pata obpawenus: 04.12.2020). - bubnuorp.: c. 451 - 453. - ISBN 978-5-
9729-0347-4. - TeKCT : SNEKTPOHHbIN.

15. MeToab peweHus 3ajau TennomacconepeHoca: TennonpoBOAHOCTb WU
anbby3us B HenoaBuXHON cpepe : yuyebHoe nocobue / B.W. KoHoBanos, A.H.
Maxomos, H.l. laTtanoBa, A.H. Konuyx ; MuHucTepcTBOo obpa3oBaHusi U HayKu

Poccuinckoi depepauuu, depepanbHoe rocyAapCTBeHHoOe 6laxeTHOE
obpa3oBaTenbHoe yupexjeHue BbiCwero npofeccuoHanbHoro obpa3oBaHus
«TaM60BCKUMN rOCyAapCTBEHHbIi TEeXHUYeCKud YyHuBepcuteT». - TamboB

WU3paTenbctBo OIBOY BNO «TIrTY», 2012. - 81 c. Pexum pocTtyna:

http://biblioclub.ru/index.php?page=book&id=277809

6.2. JlononHuTenbHaa nuTepaTypa

16. KacatkuH A.I. OCHOBHbie npouecchl M annapaThl XUMUYECKOW
TexHonorun: YuebHuK ana By3oB. 12-e u3j., cTepeoTunHoe, jopaboTaHHoe.
lepenevyaTtka c AeBAToro usganua 1973 r. - M.: 000 TUL «AnbsHc», 2005 -
753 c. (44 >3K3)

17. Naenos K.9., PomankoB M.l., HockoB A.A. [llpumepnl M 3agaunm no
KypCy npoueccoB M annapaTtoB XUMMYECKOW TexHonoruu: YuebHoe nocobue ans
By3oB noa peA. Un.-kopp. AH Poccum [1.I.PomaHkoBa.-13-e wu34.,
cTepeoTunHoe. [lepenevyatka c wu3ganua 1987 r. - M.: 000 TUA «AnbsiHCY»,
2006.- 576 c. (25 3k3)

18. JbiTHepckun, 0. WN. [Mpouecch ¥ annapaTbl XUMUUYECKOW TEXHOMOTUM :
y4yebHUK AN XUMMKO-TEXHONMOrMYyeCKuxX cneunanbHOCTen BY30B : B 2 vyacTax /
0. W. AbTHepckui. - [3-e u3a.]. - MockBa : Xumua, 2002. - Y. 1
TeopeTuuyeckue OCHOBbI npoueccos XUMUUECKON TeXHONOI UK.
mapoMexaHnyeckue W Tennosble npouecchl ¥ annapatbl. - 400 c. : un. (47
3K3.)

19. lWawkos 0.N., TlonetaeBa M.A. MeToAMueckue yKasaHusa K
nabopaTtopHon paboTte «Pa3peneHne HeOAHOPOAHbIX cucTeM. MWccnepoBaHue
npouecca (unbTpoBaHuA» no KypcaMm «0cHOBb npoueccoB M annapaToB
XUMUUYECKON TEXHONOruu» AnA CTYAEHTOB cneuuanbHocTein 240801, 240301,
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240502 u no Kypcy «IuapaBnuka M TennoTexHukKa» AN cCneyuanbHOCTH
280204/AnT. roc. TexH. YH-T wuMm. W.WN.Mon3yHoBa. - bapHayn: W3a-BO
AnTlTY, 2010. - 16 C. Pexum AocTyna:
http://new.elib.altstu.ru/eum/download/htie/shashkov-razd.pdf

7. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKAINUOHHON  CeTH
«/HTEpHET», HEOOXOAMMBIX JIJI1 OCBOCHUS TUCIMUILIMHBI

20. https://universarium.org
21. https://do.oiledu.ru/login/index.php
22. http://burondt.ru/

8. ®oHI OUEHOYHBIX MATEPHATIOB /I NPOBEACHUS TEeKYLIero KOHTPOJS
yYCIIeBAeMOCTH M MPOMEKYTOYHOM aTTecTAlNH

CoaepxaHue MPOMEXYTOUYHOM aTTecTauuum PpacKpbiBaeTcsi B KOMNneKTe
KOHTPONUPYOWUX MaTepuanosB, npeAHa3HAYEHHbIX AN MNPOBEPKU COOTBETCTBUSA
YPOBHA MOATrOTOBKM no AucuunnuHe TtpeboBaHuam OF0C, KoTopbie XpaHATCA Ha
Kadeape-pa3pabotumke Pl B neuatHom Buge n B I0C.

9. Ilepeyenr  MHGOPMALMOHHBIX  TEXHOJOIMH,  HCHOJb3yeMbIX  IpPH
OCYLIECTBJICHMH 00pa30BaTeJbHOr0 Ipouecca Mo AMCUMIVIMHE, BKJIIOYas
NepeYyeHb MNPOrPaMMHOIO olecneyeHUs M HMH(OPMALMOHHBIX CIPABOYHBIX
CHCTEM

Insa ycnewHoro ocCBoeHuAa AUCUUNNIUHBI UCNONb3YyHNTCA pPeCypcChl BHEKTPOHHOM MH¢0pMauMOHHO-
06pa3OBaTEHbH0ﬁ cpeabl, 06pa3OBaTeanMe UHTEepPHeT-nopTanbl, rnobanbHas KOMNbOTEpHaA
ceTb WHTepHeT. B npouecce n3yyeHus ANCUUNTTUHDI npouncxoaunT WHTEepPaKTuBHoOe
B3auMoAeincTBue OﬁyanNEFOCﬂ C npenojaBaTtenem yepes NUYHbIA KabuHeT CTyAEeHTa.

Nenn Hcnoab3yeMoe nporpaMmmHoe odecrnevyeHmne
1 LibreOffice
2 Windows
3 AHTuBupyc Kaspersky
Nern Hcnonb3yembie npodeccHOHAIbHBIC 0a3bI JaHHBIX U HH(POPMAILIHOHHBIE
CIIPaBOYHBIC CUCTEMBI
1 HauvoHnanbHas 3nekTpoHHas 6ubnuoTteka (H3b) - cBOGOAHBIA AOCTYNn uuTaTenei
K ¢oHaaM poccuickux 6ubnuotek. CoAepxuT  KOnnekuuum  OUUPPOBAHHBIX
AOKYMEHTOB (KaK OTKpPbHTOro jocTtyna, TaK W OrpaHWYeHHbX aBTOPCKUM
npaBoM), a TaKxe KaTanor W3jaHui, XxpaHaumxca B 6Gubnuotekax Poccum.
(http://H36.pd/)

10. Onucanue MaTepHAJIbHO-TeXHUYECKOM 0a3bl, Heo0XoauMoON 1A
OCYHIeCTBJIEHHSI 00PA30BATEJbHOI0 NMPOLECCA MO JUCIHUTIJIMHE

HaumeHoBaHMe cielUAIbHBIX MOMEIICeHUI M TOMEeIeHUH ISl CAMOCTOSITEJIbHOM padoThl

yye6Hble ayAMTOPUM ANs NpoBeAeHUs yuyeGHbIX 3aHATHIA

noMeweHns Ansi CaMoCTOSITENbHON paGOTH
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MaTepuanbHO-TexHUuecKoe o6ecneueHue " opraHu3aums
o6pa3oBaTenbHOro npouecca NoO AUCUMNNMHE  ANA  WHBANMAOB M NuU C
OrPaHWUEHHbIMW BO3MOXHOCTSIMM 3J0POBbSI OCYWeECTBNSIETCA B COOTBETCTBUU C
«MonoxeHnem 06 06yueHWM WMHBANUAOB U NUL C OrpaHUYEHHbHIMM BO3MOXHOCTSMM
3/0POBbSA» .
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