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Pabouass mporpaMma AWCHMIUIMHBL:  pa3paborana B  cooTBeTcTBUUM ¢ DenepanbHbIM
roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM BhIciIero oopazoanus (PI'OC BO 3++) mo
HaIpaBJICHUIO MOATOTOBKHU 15.03.04 Amromaruzamus TEXHOJIOTMYECKHUX TMPOIECCOB U
pou3BOJACTB, yTBepkaeHHoro npukazom MUWHOBPHAYKUW POCCHUU ot 09 aBrycra 2021 roga
Ne 730 na ocHoBanuu yyeOHoro uiana, npunasroro YC AN HI'TY

npotokoi oT 05.06.2024 Ne 10

PabGouass mporpamma omoOpeHa Ha 3acemanuu Kadenpsl-pazpadborunka PIIJ[ Xumuyeckue u
MUIIEBbIC TEXHOJIOTUU
npoTokoa ot 10.06.2024 Ne 12

3aB. kadenpoii 1.X.H, mpodeccop O.A. Kazanies

(TToIHCH)

COTI'JTACOBAHO:

3aBenyromuii  BeIyckaromiei kadenpoir ABToMaru3anMs, OJHEpPreThka, MaTeMaTuka u
MH()OPMAIIMOHHBIE CUCTEMBbI
K.T.H., JIOLCHT JI.JO.BagoBa

(TI0 11U Ch)

Hauvansauk OYMBO N.B. Crapukosa

(moamnucs)

Pabouas mporpamma 3apeructpuposana B OYMBO: 15.03.04 -37
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1 IEJIM U 3AJTAYM OCBOEHUS IUCLIUTUTNHEI

1.1 Ileab ocBoOeHHUSI AUCHUILIHHBI:

— Ilenpio OCBOCHUS AMCIHIUIMHBI SBISETCS H3YYCHHE THIOBBIX TEXHOJIOTHYECKHX MPOIECCOB, HX
3aKOHOMEPHOCTEH, TTapaMeTPOB, TOUICKANIHX KOHTPOJIIO U U3MEPEHHIO.

1.2 3agauu ocBOeHUS TUCHUILTUHBI (MOTYJIA):

— 3HaHHMC OCHOBHBIX IIApaMETPOB MPOAYKIHUH, IIOJICKANX KOHTPOJIXO U U3MEPEHUIO,
— 3HAaHHEC THUIIOBBIX TEXHOJOIMYCCKUX IMPOLECCOB U UX 3aKOHOMepHOCTeﬁ.

2 MECTO JJUCLIUIUINHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOTPAMMEBI

YyeOHnas aucruiuinHa « TeXHOIOTHYecKre MPOecChl aBTOMAaTU3UPOBAHHBIX TIPOM3BOJICTBY» BKJIIOYEHA B
nepedeHb NUCIUILUINH BapuaTUBHON dacTé ((popMmupyeMoil ydacTHHKaMH 00pa30BaTEIbHBIX OTHOIICHHUH),
omnpenenstomuii HanpasieHHocTh OIl. IucuuruimHa peanusyercs B cooTBeTcTBHU ¢ TpeboBanusimu OI'OC,
OIl BO u YIIL

JucrumimHa Oa3upyeTcs Ha CIHSAYIOMMX OUCIUIUIMHAX: MaTeMaTHKa, DKOJOTHSA, HWH(POpMAaTHKa,
TeopeTHUecKasi MEXaHUKa.

HucunmuinHa  «TexHoJIoruyeckue Mpolecchl  aBTOMATU3UPOBAHHBIX — MPOM3BOACTB»  ABJISETCA
OCHOBOITOJIATAIOIIEH ISl W3YYEHHUs] CIEAYIOLIUMX AMCLUIUIMH: HIPOEKTHUPOBAHUE ABTOMATU3UPOBAHHBIX
CHCTEM, aBTOMATH3AIUsI TEXHOJIOTHYECKUX MPOIIECCOB U MIPOU3BOJICTB, MOATOTOBKA U 3amuTta BKP.

Pabouast mporpamma qucuminHbl « TexXHOIOTHYeCKre MPOLecchl aBTOMAaTH3HPOBAHHBIX MTPOU3BOJICTB»
JUIS. MHBAJIM/IOB W JIML C OTPaHUYECHHBIME BO3MOKHOCTSIMH 3JI0POBbS pa3padaThiBaeTCsl MHIUBHIYATBHO C
Y4EeTOM OCOOCHHOCTEH NCHXO(MHU3NUECKOr0 Ppa3BUTHA, HWHAMBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSHUS
30POBbS TAKMX 00YHaIOIINXCSA, 10 UX JIMYHOMY 3asIBJICHUIO.

3 KOMIIETEHLIM1  OBYYAIOUIETOCS, ®OPMUPYEMBIE B  PE3VJIbTATE
OCBOEHUA JUCHUITJIIMHBI (MO Y JIS)

Tabmuna 1
®opmupoBanue komnerenuuu IK-1 gucuunimnamu s o4Hoii popmbl 00ydeHHs

Kommneren | Hazpanusi yueOHBIX CemecTpbl (popMHPOBAHUS KOMIIETEHIHH
uust JAMCIMILINH, MOAYJIEi, 1 kypc 2 kype 3 kype 4 kype

PaKTHK, y4aCTBYIOMMNX B cemecTp ceMecT cemecTp cemecTp
¢opmuposanun 1 5 3 4 5 6 7 8
KOMIIeTeHIIUH

BMeCTE C JaHHOM
JTUCIHHUILIMHOM

[K-1 ABTOMaTH3alUsl  yNpaBICHUS
KH3HECHHBIM LUKJIOM
MIPOAYKIIUHI

YrnpagieHrue KauecTBOM

IIpoexTupoBanue
aBTOMAaTH3HPOBAHHBIX CUCTEM

Texauueckue CpeacTBa
aBTOMaTUu3alun
TeOpeTH‘lCCKaH MCXaHHKa

IIpuknanHas MexaHuka

TexHos0rn4ecKrue Mpouecchl
ABTOMATH3UPOBAHHBIX

NPOU3BOJCTB
WHTerpupoBaHHblE  CHCTEMBI
IIPOEKTHPOBAHUS u
yIpaBJICHUs




HpOGKTHO'TeXHOHOFI/I‘ICCKaH
ITpaKTHUKa

HpeﬂﬂI/IHHOMHaH IpaKTUKa

BrimonHeHne, MOATOTOBKA K
Iporefype 3aIIUuThl U 3aIluTa
BKP




I[NEPEYEHDb IITAHUPYEMBIX PE3VIIbBTATOB OBYYEHUA 110 JUCHUIUIMHE, COOTHECEHHbLIX C IIJIJAHUPYEMbBIMU
PE3VJIbBTATAMU OCBOEHUA OI1

Tabnuma 2

Hepeqeﬂb IJIAHUPYEMBIX pE3yJabTaTOB Oﬁy‘leﬂl/lﬂ Mo TUCHHUIIJINHE, COOTHECECHHDLIX C INIAHUPYEMBIMU peE3yjJdbTaTaMU 0CBOCHUA

Koa m HauMeHOBaHM(

OueHoYHbIE CPeICTBA

Kon u naumenoBanue HHAMKATOPA N
KOMIICTeHIH OCTICKeHHUSI I[InanupyemMble pe3yJbTaThl 00yUeHHs MO0 JUCHHUILIMHE Texymero IIpomexyTouHOM
KOMITETeHIHH KOHTPOJIS arrecTaluu
ITK-1 Cnocoben UIIK 1.1. 3HaTh: OCHOBHBIE | YMeETh: Baanerb: metomamu | YCTHBIN onpoc, | Bonpocet JUISL
y4acTBOBaTh B pazpadoTke | OcyriecTsisier cOop napameTpsl paccuuTBIBaTh OCHOB- | pacueTa IokasaTesieil | TecCTUpOBaHUe, YCTHOTO
MIPOEKTOB TIO Y aHaJIU3 UCXOTHBIX MPOIYKITUH U | HbIE MOKa3aTeau | MpOIECCOB; BBINOJIHCHHE cobecenoBaHus
aBTOMAaTH3AINH HH(POPMAITUOHHBIX TUTIOBBIE MPOIIECCOB, napa- | HaBBIKAMU OCHOBHBIX | MPaKTHYECKUX
TEXHOJIOTHIECKUX JAHHBIX JIJIS TEXHOJIOTHYCCKHUE METpPHl TPOAYKIMHA W | pacdyeTOB  THIIOBBIX | 3aJaHHI,
TIPOIIECCOB U MIPOCKTHPOBAHUS TIPOIIECCHI, X | THTIOBBIE  TEXHOJO- | TEXHOJIOTHYECKUX cobecemoBaHne |
TIPOM3BO/ICTB, TEXHUYECKUX CPEICTB | 3aKOHOMEPHOCTH, THYECKUE TPOIIECCHI MIPOIIECCOB OTYeTHl TpH clade
TEXHUYECKUX CPEICTB U CUCTEM mapamMeTpHl, mabopaTOPHBIX
CHCTEM aBTOMATH3AIINH, ABTOMATH3AIAU 1 TIOJITeKATITHC pabot
KOHTPOJISI, MaTHOCTHKH, yHOpaBICHUSL KOHTPOJIIO "
WCIIBITAHWH, YIIPABJICHUS MPOU3BOJCTBEHHBIMU | U3MEPEHHIO.
MPOIIECCaMU, KU3HEHHBIM | M TEXHOJOTHUYECKUMH
[UKIIOM MIPOJYKITUH U €€ mporieccamu,
KauecTBOM, B obopynoBaHueM,

COBEPUICHCTBOBAHUU
JAAHHBIX ITPOLECCOB,
CpCACTB U CUCTEM

JKM3HEHHBIM [HKJIOM
MPOAYKITUH €€
KaueCTBOM,
KOHTPOJIA,
JIMarHOCTUKH U

HWCIBITAHUHA




4 CTPYKTYPA N COAEP)KAHUE NUCHUIIJIMHBI

4.1 PacnpeneJieHue TPYA0EMKOCTH JUCHHUILIMHBI 110 BUIaM PpadoT Mo ceMecTpam

OO6mas Tpyno€MKOCTh AMCIUIUIMHBI cocTaBisger 5 3ad.en./180 wacoB, pacmpeneneHue
9acoB 10 BHJIaM pabOT ceMecTpaM MPeICTaBICHO B Tabm. 3 u 4.
dopmaT U3yYeHHs AWCHMUIUIMHBL: C HCIHOJb30BAHUEM JJIEMEHTOB 3JICKTPOHHOTO

00y4eHusl.

Tabmuua 3
Pacnpenesienue Tpy10€éMKOCTH JUCUMILIMHBI 10 BUAAM PadoT M0 ceMecTpam
JJISl CTY/IEeHTOB O4HO (p)OpMBI 00yUeHH s

Bup yueOHoii padoTbl Bcero Cemectp
4yacoB 3
1. KonrtakTHas padora o0yuaromuxcst c 72 72
npenojaaBartejiemM
(mo BuaaM yueOHBIX 3aHsATUH) (Bcero), B TOM 4HCIE:
1.1. AyautopHble 3aHATHA (BCEro), B TOM YHCIIE: 68 68
- nekuuu (JI) 17 17
- tabopartopusie pabotsl (JIP) 34 34
- npaktudeckue 3ansatus (113) 17 17
1.2. BuHeayauTopHble 3aHATHS (Bcero), B TOM 4 4
qHCIe:
- TPYNIIOBbIE KOHCYJIBTALMU 110 TUCLHUIIIIMHE 4 4
- IpyHIOBbBIE KOHCYJIbTaIlluU 1o - -

IPOMEKYTOYHOM aTTecTalyy (3K3aMeH)
- HHAMBHyalbHas paboTa MpenoaaBaTess
¢ O0yJaroIIMMCSI:
- [10 TPOEKTUPOBAHMIO: MTPOEKT (paboTa) - -
- 10 BbINOJIHEHUIO PI'P
- 1o BbinosnHeHuto KP
- 110 COCTaBJICHUIO pedepaTa (JT0KIaaa, 3¢ce)

2. CamocTrosiTesabHasi padora cryaenta (CPC) (Bcero) 108 108

Buja npoMexyTo4HOM aTTecTalMu. 3a4eT ¢ OLEeHKOM 3a4€T C 3a4€T C
OLICHKOM | OLEHKOU

O01ast TPYI0€MKOCTb, Yachl/3a4eTHbIE eHHUIIBI 180/5 180/5




Tabmuma 4

Pacnpenesienne Tpya0éMKOCTH JTUCHMILIMHBI 110 BUIaM padoT Mo Kypcam
JJIS CTYJAE€HTOB 32049HOI opMbI 00yUeHMsI

Bun y4yeoHoii padoThl Bcero 4 kypce
4acoB
1. KonrakTHast pabora oOyyamommuxcss ¢ 18 18
npenojaBarTejemM
(o Bu1aM y4eOHBIX 3aHATHI) (BCEro), B TOM YHCIIC:
1.1. AyautopHble 3aHATHA (BCEro), B TOM 4HCJIE: 14 14
- nekryu (JI) 6 6
- 1aboparopusbie padotsl (JIP) 8 8
- npaktuaeckue 3anstus (113) - -
1.2. BHeayauTopHble 3aHsATHSI (BCero), B TOM 4 4
qHce:
- TPYIIOBBIE KOHCYJIbTAIMH 10 TUCIUILINHE 4 4
- IpyNIOBBIE KOHCYJIbTAI[U! o - -
MIPOMEXKYTOYHOM aTTecTanuu (9K3aMeH)
- MHAMBHIYyaJbHAs paboTa MPEnoaaBaTels
¢ o0yyaroummcst:
- 110 IPOCKTUPOBAHUIO: MTPOEKT (paboTa)
- 10 BbINOJIHEHUIO PI'P
- 110 BeINoJIHEHUIO KP
- 0 cOoCTaBIJIeHUIO pedepara, TOKIaa,
acce
2. CamocTrosiTesabHasi padora cryaenta (CPC) (Bcero) 158 158
Bua npomexyTo4HOM aTTecTAlMU: 3a4€T C OLECHKOMN 4 4
O01ast TPYI0€MKOCTb, Yachl/3a4eTHbIE eTHHUIIBI 180/5 180/5




4.2 Coneprxkanue TMCHUILIHHBI, CTPYKTYPHPOBaHHOE 110 TeMaM
ConeprkaHue JUCHIUIUIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM, MIPUBEICHO B Ta0MIaX 5 U 6.

Tabmuua 5
Conep:kanue TUCHHUILVIMHBI, CTPYKTYPHMPOBAHHOE 110 TEMAaM, VISl CTYIeHTOB 04HO# ¢GopMBbI 00y4eHust
ILianupyemsie Bunsbl yueOHoii padoThI HaumeHoBaHu
HaunmenoBan
KOHTPOJIMPYEMbI KonrakTHan - e
13) Peanuszanus ne
€) pe3yJbTaThl padora = HCIO0JIb3yeMbIX
3 B paMKax pa3padoTaHH
OCBOCHMA: o s g AKTHUBHBIX U
. . = 2 4 = NPaKTHYECKO oro
xonYK;OIIK; HaunmeHoBaHHe TeM o 2., 22| 58 Bua CPC HHTEPAKTUBH |
< =s|l e8| 882, i MOATOTOBKHU | 3JIEKTPOHHOT
K T 55| & e 58 8 bIX (
: £ o 9 S F TPYAOEMKOCT 0 Kypca
U HMHIMKATOPbI = S 2 = = 5 & = o0pa3zoBaTesIbH Py P
= o el x| o0 b B 4acax) (TpynmoemkocT
JOCTHKEHUA Z e ,g < ; = ,g & bIX
N ) Se| ZFe| Se0 N b B 4acax)
KOMIIeTeHI UM = REal BES| a2 TEXHOJIOTH I
3 cemecTp
I1K-1, UTIK 1.1. Tema 1.1. Beenenune 1 - - 4 IloaroroBka K JeKUMAM, | YCTHBIA OIpoOC
BBITIOJTHEHUE 3aJlaHuil /1Jid
CaMOCTOSITENIbHOW PabOTHL.
6.1.1: C. 9-22
Tema 2.1. ['uapomexannyeckue 4 - - 3 [lonroroBka K JsekuusiM, | YCTHBIM  ompoc,
npouecchl. Ilepemenenue ra3os u TECTHPOBAHHIO, TECTHPOBaHHE B
KANIKOCTCH BBITOTHEHHE 3amammii g | cAcTeMe ZOOM
CaMOCTOATENIFHON paboTHL
6.1.1: C. 23-175
Tema 2.1. IIpakTHYeckoe 3aHsITHE - - 2 4 [Toaroroska K | Boimonnenue
Nel OCHOBBI HpI/IKHaHHOﬁ NPAaKTUYECKUM 3aHATUAM | HPAKTHYCCKUX
THIPaBITHKE 6.1.1: C. 23-126, 6.2.1: C. | 3anaHuil
12-65
Tema 2.1. IlpakTH4eckoe 3aHATHE - - 2 4 IoxroroBka k Brinonnenue
Ne2 Hacocsr. Bentunstopsl. HPaKTHYECKUM 3aHATUAM MPaKTUYECKHUX
Kommpeccopst 6.1.1: C. 127-175,6.2.1: C. | 3anaHuil




ILianupyemsie
KOHTPOJIMPYeMbI
€) pe3yJabTaThl

OCBOEHHMSI:

rkoaYK;OIIK;
IIK

U MHIUKATOPbI
JIOCTHKEHUSI
KOMIIeTeHIIU

Bunsbl yueOHoii padoThI HaumeHnoBaHu
HanmenoBan
Konrakrnas - e
3) Peanuszanus ne
padora = HCIO0JIb3YyeMBbIX
3 B paMKax pa3padoTaHH
o S g AKTUBHBIX U
& 2 4 = NPaKTHYECKO oro
HaumeHoBaHMe TeM © 2. 29| 38 Bun CPC UHTEPAKTHUBH |
& o8| g8 U MOATOTOBKH | 3JIEKTPOHHOT
o 5| 2 Tg = bIX (
o £ o = S r TPYAOEMKOCT 0 Kypca
S | S2|EE| S 00pazoBaTe/bH Y y
= S5l 25| 250 b B 4acax) (TpymoemkocT
] Cg| SE| 28K bIX
5 Ss| &5 880 . b B Hacax)
E | BEal B8 0as TEXHOJIOTHil
65-92
Tema 2.1. JlaGopaTopHasi padGoTa - 3 - 3 IMoaroroBka otyera o | CobecenoBanue
Nel OHpeﬂeﬂeHHe TUAPABINYCCKUX Ha60paTopHoﬁ pa60Te’
COIPOTHUBJICHUI TI0TOTOBKA K
cobece10BaHMIO TP cade
nmabopaTopHOA paboTHI.
6.2.2: C. 8-31
Tema 2.1. JlaGopaTopHas padoTa - 3 - 3 IMoaroroBka otyera o | CobecenoBanue
Ne2 Onpenenenue xapakTepuCTUK naGopaTopHOi pa6ore,
Hacoca MOJIrOTOBKA K
co0eceI0BaHUIO TIPH cAaye
nabopaTopHOn paboThI.
6.2.2: C. 32-47
Tema 2.1. JlabopaTopHasi paGota - 2 - 3 I[onmroroBka oruera o | CobecenoBaHue
Ne3 HUcnpiranue [IOPLIHEBOTO n1abopaTopHOi pabore,
KoMIIpeccopa MOJrOTOBKA K
cobece10BaHMIO TP c1ave
nabopaTopHOn paboThI.
6.2.2: C. 48-57
Tema 3.1. T'mapomexanmyeckue 3 - - 4 [TogroroBka Kk JsexkuusaM, | YCTHBIM  orpoc,
IIPOLECCHI. cDI/IJ'[BTpOBaHI/Ie. Ouncrka TECTUPOBAHHUIO, TECTUPOBAHUE B
razos BBIMIOJIHEHKE 3aganui mis | CHCTEME ZOOM
CaMOCTOSATENILHOM PabOTHI.
6.1.1: C. 176-259

10




ILianupyemsie
KOHTPOJIMPYeMbI
€) pe3yJabTaThl

OCBOEHHMSI:

rkoaYK;OIIK;
IIK

U MHIUKATOPbI
JIOCTHKEHUSI
KOMIIeTeHIIU

Bunsbl yueOHoii padoThI HaumeHnoBaHu
HaumeHnoBaHn
Konrakrnas - e
3) Peanmuzamus ue
padora = HCIO0JIb3YyeMBbIX
3 B paMKax pa3padoTaHH
o S g AKTUBHBIX U
& 2 4 = NPaKTHYECKO oro
HaumeHoBaHMe TeM © 2. 29| 38 Bun CPC UHTEPAKTHUBH |
« 5| 28 U MOATOTOBKH | 3JIEKTPOHHOT
S 7 2 g © < BIX
o [ IS o S
= s 2| E 2§ = : oOpa3oBaTeJbH (Tpynoemkoct o fypea
= S5 28| 250 b B Yacax) (TpymoemkocT
] Cg| SE| 28K bIX
5 Ss| &5 880 . b B Hacax)
= SBalES|0aZ TEXHOJIOrHii
Tema 3.1. IIpakTHyeckoe 3aHsTHE - 2 5 IToaroroBka k Beinonnenue
Ne3  Ocaxnenue, GUIBTpOBaHHE, IPAKTHYECKUM 3aHATHAM MPAKTUICCKUX
IeHTpHbYrHpOBaHHIe 6.1.1: C. 176-245, 6.2.1: C. 3a/aHnH
93-148
Tema 3.1. IlpakTHYeckoe 3aHATHE - - 2 5 [ToaroroBka k Brimonaenne
Ne4 FI/IZ[pOI[I/IHaMI/IKa B3BCIICHHOT'O MPAKTUYECKUM 3aHATUAM MNPAKTUICCKUX
Closi, TEepeMEIIMBaHUE B JKUJKOU 6.1.1: C. 246-259 6.2.1: C. 3aJaHuN
cpene 93-148
- 4 - 5 [MoarotroBka  otduera o | CobecegoBanue
nabopaTtopHOn pabore,
Tema 3.1. JlaGopatopnasi paGora [IOArOTOBKA K
Ne4 VcnipiTanue MUKIOHA co0ece/I0OBaHHIO NP C/1avue
nmabopaToOpHO paboTHI.
6.2.2: C. 69-79
- 4 - 5 I[TogrotoBka otuera o | CobecenoBanue
Tema 3.1. JlaGopaTopuas pa6ora n1abopatoproit pabore,
NeS Ucnpitanue 1a60paTopHOTO MOJrOTOBKA K
BaKyyM- co0eceIOBaHHUIO TP Caue
dumbTpa 1abopaTopHOi paboTHL
6.2.2: C. 58-68
Tema 4.1. Temnossle npoLecch 5 - - 4 [TonroroBka K JiekuusM, | YCTHBIM  ormpoc,
XUMHYECKON MPOMBIIIICHHOCTH TECTHPOBAHMUIO, TECTHPOBAaHUE B
BBIMOJNHEHNE 3amaHuil g | CHCTEME ZOOM
CaMOCTOSITCIIHHOU  PaOOTHL
6.1.1: C. 260-381
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ILianupyemsie
KOHTPOJIMPYeMbI
€) pe3yJabTaThl

OCBOEHHMSI:

rkoaYK;OIIK;
IIK

U MHIUKATOPbI
JIOCTHKEHUSI
KOMIIeTeHIIU

Bunsbl yueOHoii padoThI HaumeHnoBaHu
HanmenoBan
Konrakrnas - e
3) Peanuszanus ne
padora = HCIO0JIb3YyeMBbIX
3 B paMKax pa3padoTaHH
o S g AKTUBHBIX U
& 2 4 = NPaKTHYECKO oro
HaumeHoBaHMe TeM © 2. 29| 38 Bun CPC UHTEPAKTHUBH |
& o8| g8 U MOATOTOBKH | 3JIEKTPOHHOT
=T ] -~ = o 0
= o F| 2 TS = bIX
o - 3 S
= g 2 EE| § = : oOpa3oBaTeJbH (Tpynoemkoct o fypea
= S5l 25| 250 b B 4acax) (TpymoemkocT
] Cg| SE| 28K bIX
5 Ss| &5 880 . b B Hacax)
E | BEal B8 0as TEXHOJIOTHil
Tema 4.1. IlpakTHYeckoe 3aHATHE | - 2 5 IToaroroBka k Beinonnenue
Ne5 Temnonepenaya B XUMHYECKOM IPAKTHYECKUM 3aHATHAM MPAKTUYECKHUX
annaparype 6.1.1: C. 260-346, 6.2.1: C. | Sanammii
149-246
Tema 4.1. IlpakTHYeckoe 3aHATHE | - - 2 4 IToaroroska K | Bemmonuenue
Ne6 BrrmapuBanune NIPAKTHYECKUM  3aHATHAM | HPAKTHICCKUX
6.1.1: C. 347-381, 6.2.1: C. | 3aAaHni
247-281
Tema 4.1. JlabopaTopHas pa6ora - 4 - 5 ITlonrotoBka orduera o | CobecenoBanue
Ne6 Vcnbitanue TeriooOMeHHUKA 11abopaTopHOii pabore,
«1py6a B TPYGE> MOJIrOTOBKA K
cobece10BaHMIO TP c1ave
nmabopaToOpHO paboTHI.
6.2.3: C. 24-35
Tema 4.1. JlaGopaTopHasi padora - 4 - 5 [MonroroBka  otduera o | CobeceqoBanue
Ne7 HcnipiTaHne KOXKyXOTpyO4aToro 1abopaTopHOi pabore,
TETI000MEHHHKA [OATOTOBKA -
co0eceI0BaHUIO TIPH cAaye
nabopaTopHoOn paboThI.
6.2.3: C. 8-23
Tema 4.1. JlaGopaTopHasi padora - 3 - 5 IMoaroroBka  otuera o | CobecenoBanue
Ne8 VcrieiTanne BBIapHOH 1nabopaTopHOi pabore,
YCTaHOBKH MOJrOTOBKA K
cobece10BaHMIO TP c1ave
nabopaTopHOH paboTHI.
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ILianupyemsie Bunsbl yueOHoii padoThI HaumeHnoBaHu
HanmenoBan
KOHTPOJIMPYEMbI KonrakTHan - e
3) Peanuszanus ne
€) pe3yJabTaThl padora = HCIO0JIb3YyeMBbIX
3 B paMKax pa3padoTaHH
OCBOCHMA: o S g AKTHUBHBIX U
. i & 2 2 = NMPaKTHYECKO oro
konYK;OIIK; HaunmenoBanue Tem o 2, Ee| 5 S Bua CPC HHTEPAKTHUBH |
8 =s|l e8| 882 il MOATOTOBKH | 3JIEKTPOHHOT
K & o= 27 5 & 3 BIX (
> = < =2 TPYA0EMKOCT 0 Kypca
M MHIAKATOPbI S | S| EE| 5=« o0pasoBaTellbH Py P
= 5|l 2| 2 EQO b B 4acax) (Tpynoemkoct
JIOCTHKEHHUS £ | e8| 88| 28L& bIX
. J Se| ZFe| Se0 N b B 4acax)
KOMIIeTeHIIU = Hal K8 0O aZ TEeXHOJIOI Uil
6.2.3: C. 36-46
Tema 5.1. Ilpoueccs! macconepenauu | 4 - - 8 IlonroroBka K JekuusaM, | YCTHBIH onpoc
BBINIOJTHEHHE 3aJaHUU UL
CaMOCTOSITENILHONW PabOTBHL.
6.1.1: C. 382-645
Tema 5.1. IlpakTHYeckoe 3aHATHE - - 5 8 IToaroroBka k Brimonaenne
Ne7 OcHOBBI Maccornepenayn PAKTHYECKUM 3aHATHIM MPaKTUYECKUX
6.1.1: C. 382-433, 6.2.1: C. | 3aAaHnn
282-318
Tema 5.1. JlabopaTopHas pa6oTa - 4 - 8 ITlonrotoBka orduera o | CobecenoBanue
Ne9 VccnenoBanune MaccooTaauu B n1abopaTOpHOI pa6ore,
ra3oBoii (aze TIOJIFOTOBKA K
co0eceIoBaHHIO MPU caue
nmabopaToOpHOI paboTHI.
6.2.3: C. 112-125
Tema 5.1. JlaGopaTopHas padoTa - 3 - 8 IMoaroroBka otdyera o | CobecenoBanue
Nel0 M3yuenue nporiecca Cylmku B n1abopaToOpHOI pa6ore,
Bo3- 5 MOJIrOTOBKA K
JLYILTHOM IHPIY JIAHOHHOMN cobeceI0BaHmIO TPU C1aue
CYILIUIIKE .
nabopaTopHoOn paboThI.
6.2.3: C. 125-138
CamocrosiTeqbHast paboTa 108
HUTOI'O no nucuumiune | 17 34 17 108
Tabnuma 6
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CopepxaHue TUCHUILUIUHBL, CTPYKTYPUPOBAHHOE MO TeMaM, JUIsl CTYACHTOB 3a04HOM (OPMbI 00YUCHHS

Ilnanupyembie Bunsi yueoHoii padoThI HaumeHOBaHU
HaumenoBan
(KOHTPOJIUpYeEMBbI KounrakTHan - e
3) Peanuszauus ue
€) pe3yJbTaThl pa6oTa K HCI0JIb3YeMBbIX
. = B paMKax pa3padoTaHH
OCBOEHHS: o s g AKTHBHBIX
. . = g 2 S NPaKTHYECKO oro
konYK;OIIK; HaumeHnoBanue tem o 2, 2ol 5 Bux CPC HHTEPaKTUBH |
] =8|l o8| 28 i MOATOTOBKH | 3JIEKTPOHHOT
K = | eF| 27| 5@ 8 bIX
- E | & € rF (TpynoemMKocT 0 Kypca
H HHAMKATOPBI § S 3 S| 5= < o0pa3oBaTeJIbH
= ol ge| 220 b B 4acax) (TpymoemkocT
JAOCTHIKEHUSsI 2 | e8| 28| 28 & bIX
. o S| 5| = 80 . b B yacax)
KOMIIeTeHI NI = Hal B8 0aY TEeXHOJI0T il
4 kypc
IIK-1, UTIK 1.1. Tema 1.1. Benenue 1 - - 6 [loaroroBka Kk JeKkUUsM, | YCTHBIM onmpoc
BBINIOJIHEHHE 3aJaHUN UL
CaMOCTOSATENILHON PabOTHI.
6.1.1: C.9-22
Tema 2.1. ['uapomexannyeckue 1 - - 8 [TogrotoBka Kk nekuusM, | YCTHBIM  ompoc,
nporueccel. [lepemelieHue ra3os 1 TECTHPOBAHHIO, TECTUPOBAaHHE B
KHJKOCTEH BBITIONHeHNe 3axanmii i | CHcTeMe ZOOM
CaMOCTOSITENIBHOI  padoTBhI.
6.1.1: C. 23-175
Tema 2.1. JlabopaTopHasi paGota - 1 - 8 I[onmroroBka oruera o | CobecenoBaHue
Nel Omnpenenenue THIPABIMYECKUX na6opaTopHOii pabore,
CONPOTHUBIICHUN IOArOTOBKA -
co0eceI0BaHUIO TIPH cAaye
nabopaTopHOn paboThI.
6.2.2: C. 8-31
Tema 2.1. JlaGopaTopnas padoTa - 0,5 - 8 IMogroroBka ordyera o | CoGecenoBanue
Ne2 OHpe}leHeHI/Ie XapaKTCPpUCTHUK _]'[a60paT0pH0ﬁ paﬁOTe,
Hacoca MOJTrOTOBKA K
cobece10BaHMIO NP c1aue
nabopaTopHOU paboTHI.
6.2.2: C. 32-47
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ILianupyemsie
KOHTPOJIMPYeMbI
€) pe3yJabTaThl

OCBOEHHMSI:

rkoaYK;OIIK;
IIK

U MHIUKATOPbI
JIOCTHKEHUSI
KOMIIeTeHIIU

Bunsbl yueOHoii padoThI HaumeHnoBaHu
HaumeHnoBaHn
Konrakrnas - e
3) Peanuszauus ue
padora = HCIO0JIb3YyeMBbIX
3 B paMKax pa3padoTaHH
o S g AKTUBHBIX U
& 2 4 = NPaKTHYECKO oro
HaumeHoBaHMe TeM © 2. 29| 38 Bun CPC UHTEPAKTHUBH |
8 =s|l e8| 882 il MOATOTOBKH | 3JIEKTPOHHOT
T o5 | 2 = TS S bIX (
) RN ® S = TPYAOEMKOCT 0 Kypca
S | S2|EE| S 00pazoBaTe/bH Y y
=1 S5l 25| 250 b B Yacax) (TpymoemkocT
] Cg| SE| 28K bIX
5 Ss| &5 880 . b B Hacax)
= SBalES|0aZ TEXHOJIOTH i
Tema 2.1. JlaGopaTopHasi padGoTa - 0,5 - 8 [MoaroroBka otyera o | CobecenoBanue
Ne3 UcneiTanue TIOPUIHEBOTO Ha60paTopHoﬁ pa60Te’
KoMIIpeccopa MOJrOTOBKA K
co0eceToBaHUIO TIPH chade
nmabopaTopHOA paboTHI.
6.2.2: C. 48-57
Tema 3.1. T'ugpomexaHuyeckue 1 - - 12 IloaroroBka Kk JekuusM, | YCTHBIM — ompoc,
nporeccel. OmisTpoBanne. O4nuCTKa TECTHPOBAHHUIO, TECTHPOBAaHUE B
rasoB BBIMONHeHNe 3ajannuii i | cHeTeMe ZOOM
CaMOCTOSTENILHOM PabOTHI.
6.1.1: C. 176-259
- 0,5 - 12 I[TogrotoBka otuera o | CobecenoBanue
nmabopaTopHO pabore,
Tema 3.1. JlaGopatopnasi paGora IIOArOTOBKA K
Ne4 HcrnpITaHue IUKIOHA co0eceTOBaHUIO TIPH caade
nabopaTopHO paboTHI.
6.2.2: C. 69-79
- 0,5 - 12 [MoarotroBka  otduera o | CobecegoBanue
Tema 3.1. JlaGopaTopuas pa6ora nabopatopHoit pabore,
Ne5 Vcnbiranue nabopatopHOTO IIOArOTOBKA K
BaKyyM- cobeceI0OBaHUIO TIPH Cllave
ubTpa nabopaTopHOi paboTHI.
6.2.2: C. 58-68
Tema 4.1. Ternossle npouecch 2 - - 10 IMogroroBka k JekuusiM, | YCTHBIM — ompoc,
XUMHYECKON MPOMBIILJICHHOCTH TECTHPOBAHHIO, TECTHPOBaHUE B

15




ILianupyemsie
KOHTPOJIMPYeMbI
€) pe3yJabTaThl

OCBOEHHMSI:

rkoaYK;OIIK;
IIK

U MHIUKATOPbI
JIOCTHKEHUSI
KOMIIeTeHIIU

Bunsbl yueOHoii padoThI HaumeHnoBaHu
HanmenoBan
Konrakrnas - e
3) Peanuszanus ne
padora = HCIO0JIb3YyeMBbIX
3 B paMKax pa3padoTaHH
o S g AKTUBHBIX U
& 2 4 = NPaKTHYECKO oro
HaumeHoBaHMe TeM © 2. 29| 38 Bun CPC UHTEPAKTHUBH |
= o8| g8 U MOATOTOBKH | 3JIEKTPOHHOT
= =T ] -~ = o 0
- ST F | B¢ g PIx (TpyroeMKocT 0 Kypca
S | S| EE| 5=« 00pazoBaTe/bH
= S5l 28| €80 b B 4aCax) (Tpynoemkoct
] Cg| SE| 28K bIX
5 Ss| &5 880 . b B Hacax)
E | BEal B8 0as TEXHOJIOTHil
BBIMIOJIHCHUE 3amaHuii it | cucteme ZOOM
CaMOCTOSITENIBHOM ~ paboTHI.
6.1.1: C. 260-381
Tema 4.1. JlaGopaTopHasi padora - 1 - 10 [MoaroroBka  otduera o | CobecenoBanme
Ne6 Hcrnpitanne TermaooOMeHHNKA nabopaTopHoi pabore,
«1py6a B TPYGE> MOATOTOBKA K
co0eceoBaHHIO TIPU cHade
nabopaTtopHoOn paboTHI.
6.2.3: C. 24-35
Tema 4.1. JlabopaTopHas pa6ora - 1 - 10 ITlonrotoBka orduera o | CobGecenoBanue
Ne7 UcnibiTanue KOXKyXOTpyOUuaToro 11abopaTopHOii pabore,
TEINIOOOMEHHUKA [OATOTOBKA "
co0ece0oBaHHIO MPU caue
nmabopaToOpHOI paboTHI.
6.2.3: C. 8-23
Tema 4.1. JlaGopaTopHasi padora - 1 - 10 [MonroroBka  otuera o | CobecenoBanue
Ne8 VcnibiTanue BeImapHOH 11abopaTopHOii pabore,
YCTaHOBKH MOJIrOTOBKA K
cobeceI0BaHUIO TIPH Clave
nabopaTopHon paboTHI.
6.2.3: C. 36-46
Tema 5.1. IIpoueccs! Macconepenadn 1 - - 14 IMogroroBka K nekuusaM, | YCTHBIN onpoc
BBINIOJIHEHHE 3aJaHUU U1
CaMOCTOSATENILHOM PadOTHI.
6.1.1: C. 382-645
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ILianupyemsie Bunsbl yueOHoii padoThI HaumeHnoBaHu
HanmenoBan
KOHTPOJIMPYeMbI KonrakTHan = e
3) Peanuszauus ue
€) pe3yJabTaThl padora = HCIO0JIb3YyeMBbIX
. 3 B paMKax pa3padoTaHH
OCBOCHHUS: o S g AKTUBHBIX U
. i & 2 2 = NMPaKTHYECKO oro
konYK;OIIK; HaunmenoBanue Tem o 2, Ee| 5 S Bua CPC HHTEPAKTHUBH |
8 =s|l e8| 882 il MOATOTOBKH | 3JIEKTPOHHOT
IIK = s 5| & o) 58 8 bIX (
> = < =2 TPYA0EMKOCT 0 Kypca
M MHIAKATOPbI S | S| EE| 5=« o0pasoBaTellbH Py P
= 5|l 2| 2 EQO b B 4acax) (Tpynoemkoct
JOCTHIKEHUS Z S S < ; =8 X bIX
. J Se| ZFe| Se0 N b B 4acax)
KOMIIeTeHIIU = Hal K8 0O aZ TEeXHOJIOI Uil
Tema 5.1. JlabopaTopHas pa6oTa - 1 - 15 [MoaroroBka otyera o | CobecenoBanue
Ne9 ViccnemoBanue MaccooOTaa4M B nabopaTopHOI pabore,
ra3oBoit daze TOATOTOBKA K
CO6GC€,Z[OBaHI/IIO npu caave
nmabopaTopHOA paboTHI.
6.2.3: C. 112-125
Tema 5.1. JlabopaTopHas pagoTa - 1 - 15 IMomroroBka orduera o | CobecenoBaHue
Nel0 M3yuenue nporecca Cylku B nabopaTopHOI pa6ore,
Bo3- 5 MOJIrOTOBKA K
JLYITHON IHPKYIATHOHHON cobeceJOBaHHIO MIPH CHAYE
CYyILNIIKE .
nabopaTopHOn paboThI.
6.2.3: C. 125-138
CamocrosiTeqbHast padoTa 158
HUTOI'O no nucuuniaune | 6 8 - 158
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5 TEKYIIWMI KOHTPOJIb YCIIEBAEMOCTH " I[TPOMEXYTOYHAA
ATTECTALIMA ITO U'TOI'AM OCBOEHUMA JUCLHUITJINHBIL

5.1. TunoBble KOHTPOJIbHBbIE 32JaHUS MM HHbIe MATEPUAJIbI, He0OXOIAMMbIe sl
OLlEHKHU 3HAHU, YMEHNH U HABBIKOB M (WJIH) ONBITA 1S TeJIbHOCTH

Bonpocel ona cobecedosanusa npu coaue omuemos no J1adopamopHviM padomam

(mpumep).
JlabopaTtopHas pabota «/cribITaHue HUKIOHA»

MCTOZ[bI OYHCTKHU I'a30B OT IbIJIX, UX CPABHUTCIIbHAA XapaKTCPUCTUKA.

['paBUTaIIMOHHAs OUMCTKA T'a30B.

OuncTKa ra3oB Mo ACHCTBUEM WHEPIUOHHBIX U EHTPOOESIKHBIX CHJL.

OuncTka ra3oB GUIBTPOBAHHUEM.

Mokxkpast 04uCTKa ra3os.

DNEKTPOOUUCTKA Ia30B.

ocourwhE

JlabopaTtopHast pabota «/cnbTanue 1a00paTtopHOTO BaKyyM-(puiIbTpa»
1. Yewm ompenensieTcsi CKOpOCTb Iporecca GHIbTpOBaHHS?
2. Kakne BeIMYMHBI YYUTHIBAIOT CBOMCTBA CYyCIIeH3HH, (QUIIbTpaTa, OCaaKa U
(GWIBTpYIOIIEH TePeropoIKi B OCHOBHOM ypaBHEHHH (DUIBTPOBaHUS?
Crioco6s! (hunmbTpOBaHUS, BUIBI OCATKOB.
Kak n3MeHsieTcst mpor3BOIUTEILHOCTh (PHIIBTPA VIS PA3JIUYHBIX BUIOB OcaIka’?
KoHcTaHTBI GUIBTPOBAHMS U UX IKCIIEPUMEHTAIILHOE OTIPE/ICIICHNE.

Pexumsl punbTpoBaHus, HX 0COOEHHOCTH U MaTEMAaTUYECKOE OMMCAHUE.
Crnioco6b1 naTeHCHDUKAIKN paboThl PUIBTPOB.
Koncrpykuuu ¢puiibtpoB. X 1OCTOMHCTBA, HEOCTATKU M 0071aCcTh IPUMEHEHUS.

N OOk w

6 Jlaboparopubie paboTsl «lcnbiTaHue TeriooOMeHHUKa «Tpyda B TpyOe»», «cnbiTanue
KO-)KyXOTpyO4aToro Terio00MEeHHUKa

MeTtoauka mpoBeeHHs 1abopaTopHO paboThl 1 00PAOOTKU OMBITHBIX TaHHBIX.
CrniocoOslI nepeiauu Tervia.

TemoBoii OanaHc TEMIO0OMEHHOM anmaparypel.

TemmooTaayva. /JIBrKyias cuia nmporecca TeIIo0TAa4YH. Y paBHEHHE
teriooTnayn. Kosddumuent temnoornaun. KpurepuanbHoe ypaBHeHHE
TEIJI00TAAYN?

5. [Ipouecc TennonpoBOAHOCTH. Y paBHEHUE TEIJIONPOBOAHOCTH YEPE3

TIJIOCKYIO CTEHKY,IBIKYIIAsi CHJIA TIPOIlecca TeTTIONPOBOTHOCTH.

6. [Ipouecc temnonepenaun. OCHOBHOE ypaBHEHHUE TEIUIONEpENauH, IBHUXKYIIas
cuna mporecca Teronepenadn. Koadduunment Teronepenayd, ypaBHEHHE
aJTMTUBHOCTH TEPMHUECKUX COMTPOTUBICHHIA.

el AN

7. Cpennsisi ABHKYIIas cuja Mpoliecca Tervionepenayd. BnusHue B3auMHOTO
HaIPaBJICHUS ABH)KEHUS TEIUIOHOCUTENIEH HAa CPEIHIONO IBUKYILYIO CHITY.

8. KoHcTpyKinu TennooOMeHHbIX aInaparos.

9. [TpUHIMIBI TETIOBOTO pacyeTa TeI000MEHHBIX allapaTos.

10. MeTop1 HTEHCHU(DHUKAITUN TETIOBBIX TPOIIECCOB.

7 JlaGoparopnas pabota «/cribITaHue BBITAPHONW YCTAHOBKM»

1. CymHOCTh mponecca BBITAPUBAHUS.
2. JIBr>ky1ias cuiia mmpolecca BbIITapUBaHHUS.
3. B kakux ciaydasx mpouecc BBIITAPUBAHUS MPOBOAAT MOJ BAKYyMOM, IpPH

ITOBBIIICHHOMU aTMOC(I)CpHOM IIaBJ'ICHI/II/I?
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4. CyIIHOCTh M OCHOBHOE IMPEUMYIIECTBO MHOTI'OKOPITYCHOTO BBITAPVBAHMS.
o. Hasnauenue G6apomeTpudeckoro KOHIEHCATOpa M BaKyyM-Hacoca B
BBIIIAPHBIX YCTAHOBKax?

6. Yto sBAs€TCS NPUYMHON €CTECTBEHHOM LUPKYJSLMU PacTBOpPA B
71a60paTOpPHOM BBIIIAPHOM ammapaTe W MPOMBIIIJICHHBIX BBIIAPHBIX alnmaparax?
1. Kak 1o 1aHHBIM SKCIEPUMEHTAa MOKHO ONPENCIIUTh TEIUIOBYH) HArpy3Ky
xonoauiabHuKa 5 (puc. 3)?

8. UeM MOXXHO OOBSICHUTH Pa3HHIy TeMIIEpaTyp B Toukax 2 u 4 (cm. puc. 2 U Tabdm. 1)?

9. Kakue TemneparypHbie HOTEpU UMEIOT MECTO IIPU BBIMIAPUBAHUU PACTBOPOB?
Kak ompenenuts TeMiiepatypy KUIEHHUs pacTBopa?

10.  Tlonesnas u oOmiasi pa3HOCTb TEMIIEPATYp MPH BbITAPUBAHUH.

11.  BriOop uncna KOpIycoB B MHOTOKOPITYCHOW BBIIIAPHOM YCTaHOBKE.

12. CnocoObl PKOHOMHHU TEIIa TIPU BBIMTAPHBAHHH.

13. KakoBO ycTpoO#CTBO BBIIAPHBIX alMNapaToB, UCHOIb3YEMBIX IS

KOHIEHTPUPOBAHUSIPACTBOPOB?

8 Jlaboparopnass pabora «l3yueHue mporecca CyIIKd B BO3AYIIHOH MHPKYISIIIHOHHOM

CYILLIHJIKE»
1. Knaccugukarus BUIOB CyIIKU IO CIIOCO0Y MOABOA TETJIA K BHICYIIIBAEMOMY
Marepuay.
2. OcHOBHbIE TapaMeTPbI BIAKHOTO rasa.
3. «|-X» nuarpaMmMa BIaXHOTO Bo3ayxa. Omperenenue napaMeTpoB BIKHOTO

BO3J/IyXa C MOMOIIBIO «|-X» nuarpammsl.

4. N300paxeHne nporeccoB U3MEHEHHSI COCTOSIHUS BIaXKHOTO BO3/lyXa Ha «[-X»
auarpaMMe (HarpeB BO3AyXa B Kanopudepe; oxJaxIeHne Bo3ayXxa 0e3 KOHAEHCAIH
BOJISHOIO TMapa; OXJaXICHHWE BO3AyXa C KOHJCHCAIMEH BOASHOIO Tapa;
anuabaTudeckas CyIlka; CMEIIEHHEe JBYX MOTOKOBBIAXKHOTO Bo3ayxa). OmnpeneneHue
M3MEHEHMSI BJIaroCOAEPKaHMUs U SHTAJIBIIMU BIAYXKHOTO BO3/lyXa B 3TUX MPOLECCaX.

S. PaBHoBecue mnpu cymke. [IBmKymias cuia IPOLIECCOB CYIIKH W yBIAXKHEHUS
MaTepuaia.

6. @opMBl CBA3M BJIArM C MaTepuajoM U CHOCOObl yAaleHUs BIard u3

MaTtepuana. BraxsHocts MaTepuana.

1. MarepuanbHblii U TerioBoM Oamanc cymku. OnpeneneHrne KOJUYECTBa

VCIIAaPEHHOM BJIard U3 MaTepuala, pacxoja BO3AyxXa U TeIlla Ha CYIIKY.

8. ITonsiTHE O TEOPETUUECKON CYLIUIIKE.

9. N300pakeHue mporeccoB cymku Ha «I-X» nuarpaMme st TEOPETUUECKONW U

JEUCTBUTEIILHON CYIINIIKA. BapuaHThI CyILKU.

10.  Ckopoctb u mepuonsl Ccymkd. KpuBas Cymikdw, KpuBasi CKOPOCTH CYIIKH.

N3menenue TeMiepaTypbl MaTepHUalla B MIPOLIECCE CYLIKH.

11.  VYerpo#icTBO CYIIWIOK: KOHBEKTHUBHBIE, KOHTAKTHBIC, CHEI[HAJIbHBIE THIIBL.

I[OCTOI/IHCTBa,HCIlOCTaTKI/I, 00J1acTh MMPUMCHCHU

TecTbl A/ TeKyLIero ¥ NPOMeKYTOUYHOr0 KOHTPOJISI 3HAHMI 00y4aromuxcs (mpumep)

IIpumep tecta no pazneny «l'mapomexannueckue mnpoueccsl. llepemenienre razos u
KUIKOCTEN»

Bomnpoc 1: MneanbHol )XUIKOCTbIO HA3bIBAECTCSA

JKUJIKOCTh, B KOTOPOM OTCYTCTBYET BHYTPEHHEE TPEHUE;
JKUJIKOCTh, TOAXOIAIIAS 11 IPUMEHECHHUS;

JKHIKOCTD, CIOCOOHAS COKUMATBCS;

JKUJIKOCTB, CYILIECTBYIOIIAs TOJIBKO B ONPEIEIECHHBIX YCIOBUSX.

AN
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Bomnpoc 2: B kakux equHuiiax u3MepseTcs JaBjieHue B cucreme usmepenus CU?

1. B mackamsx;

2. B DKOYISIX;

3. B Oapax;

4. B CTOKCax.

Bonpoc 3: Kunematnueckuit K03 (HUIEHT BA3KOCTH 0003HaYaeTCs IPeuecKoil OyKBon
1. v;

2. W
3.
4, 1.

Bormpoc 4: lunamuueckuii K03 GUIIMEHT BSI3KOCTH 0003HAYaeTCs IPeuecKoil OyKBOM
1. v

2. W
3.
4, 1.

Bompoc 5: Kak Ha3bIBatoTCs pa3ziesbl, Ha KOTOPbIE IEIUTCS TUAPABINKa?
1. ruapocraTuka U TUIPOMEXAHUKA,
2. TUAPOMEXaHWKA U THIPOIMHAMHUKA;
3. TUIPOCTATHKA U THAPOJINHAMUKA;
4. TUAPOJIOTHS U THAPOMEXAHHKA.
Bompoc 6: Unen ypaBuenus bepnymnu, o603HauaeMsblii OyKBOil z, Ha3bIBaeTCs
1. reomeTpuyuecKoil BBICOTOM;
2. TbE30METPUYECKOHN BBICOTOM;
3. CKOpPOCTHOH BBICOTOM;
4. TOTEpSIHHOW BBICOTOM.
Bonpoc 7: YpaBHenue bepHymnu s ABYX pa3jMyHbIX CEYEHHM MOTOKA JAET B3aUMOCBS3b
MEXIY
1. naBiieHHEM, PacCXOJ0OM M CKOPOCTHIO;
2. CKOpOCThIO, MaBieHueM u koddduimentrom Kopuonuca;
3. naBieHUEM, CKOPOCTHIO U TEOMETPHUYECKOMN BBICOTOM;
4. TeoMeTpUYEeCKOW BBICOTOM, CKOPOCTHIO, PACXOIOM.
Bormpoc 8: MecTHble OTEpH 3HEPTUN BbI3BAHBI
1. HanMuMeM NUHEWHBIX COMPOTUBIICHUN;
2. HaTUYHEM MECTHBIX COITPOTHUBIICHHIA;,
3. Maccoil IBIXKYIIENcs KUIKOCTH;
4. uHepuuel IBUXYIIENCs )KUIKOCTH.
Bompoc 9: Pacxox notoka n3mepsiercs B CIIEIyOLIUX eIUHUIAX

1. M3

2. M%c;
3. M3¢;
4. m3/c.

Bompoc 10: Ot kakux nmapameTpoB 3aBUCHT 3Ha4YeHME dncia PeliHonbaca?

1. or nuamerpa TpyOOIPOBO/Ia, KHHEMAaTHUECKOM BA3KOCTH JKUAKOCTH U CKOPOCTH
JBUKEHUS )KUJIKOCTH;

2. OT pacxofa XHJIKOCTH, OT TEMIIEPATyphl )KUJIKOCTH, OT JUIMHBI TPYOONPOBO/Ia;

3. OT TMHAMHUYECKOH BSI3KOCTH, OT TUIOTHOCTH M OT CKOPOCTH JIBHYKEHHS KHUIKOCTH;

4. OT CKOPOCTH JABMKEHHS XKHUIKOCTH, OT IIEPOXOBATOCTH CTEHOK TPyOOMpOBOAa, OT
BA3KOCTH KUJKOCTH.

Bomnpoc 11: IIpu Re <2300 pexxum IBHKEHHS )KUIKOCTH

1. KaBUTAIIMOHHBIN;

2. TypOyJEHTHBIH;

3. TepexoHbIN;
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4. naMUHApPHBIN.
Ilepeuens 6onpocoe 01a meKyujeii ammecmayuu 00y4arOuuxca 04HoU u 3a04HOl (opmol

9 Temal

Knaccudukanys 0CHOBHBIX IPOLECCOB XMMHUECKON TEXHOJIOTHH.
OcHOBHBIE 00IIME XaPAKTEPUCTUKHU TIPOLIECCOB.

10 Tema 2

OcHOBHbBIE TIOHATHS U XapaKTEPUCTUKH IBUKEHUS JKUKOCTH.

Kputepun nomodust ruipoIMHAMUKH.

VYpaBuenue bepHynu 115 uaeanbHON U peaabHON KUJIKOCTH.

['uppaBnryeckoe COMPOTUBICHUE TIPH JIBHXKCHHUH JKUJIKOCTEN 110 TPyOOIIPOBOIAM.

OcHoBHbIE TapaMeTPbl HACOCOB.

KaBuranus. Tunsl HacOCOB.

PerynupoBanue npou3BOAUTENFHOCTH HACOCOB. JIOCTOMHCTBA W HEJAOCTATKU PA3IUYHBIX THIIOB
HacocoB.CoBMecTHast paboTa HACOCOB Ha CETh.

Knaccudukanus KoMIpeccopHbIX MalllvH. TepMOAMHAMHKA MOPITHEBBIX KOMIIPECCOPOB.
MHorocTyneH4aToe c:kaTue ¢ OXJaXKICHHEM ra3a MEeXy CTYICHSIMH.

11 Tema 3

Knaccugukanust HEOTHOPOTHBIX CUCTEM.

OcHOBHBIE METOIBI PA3ACICHUS HEOIHOPOAHBIX

cucreM. PUIBTPOBAHUE CYCIIEH3UM.

CgoiicTBa ocaskoB. Pexxumbl paOoThl puiIbTpoB. Y paBHEHUE (DUIBTPOBAHUS.
LlenTpudyruponanue.

Crioco0Obl OUHCTKH ra30B, UX JOCTOMHCTBA U HEJIOCTATKH, CPABHUTENIbHAS XapaKTEPUCTHKA.

12 Tema 4

Buibl TEMIOBBIX MPOIIECCOB B XUMUYECKOM U MUIIEBON TeXHOIOTUU. CIIOCOOBI pacipoCTpaHeHuUs
Teria.

Cxema mipoliecca nepeHoca Teria. TemnoBsie OanaHChI.

Ilepemaua Temna TEMIONPOBOAHOCTHIO. TemIonmpoOBOMHOCTh INIOCKOW CTEHKHW. TemimoBoe
U3IIyYEeHHE.

[Tepenaua Ternna KOHBEKIMEH.3aKOH TEIIOOTAAYH.

VYpaBHeHUs Mog00UsT KOHBEKTUBHOTO Teriooomena. Ternonepenada. OCHOBHOE ypaBHEHUE.
Tennonepenava yepes MIOCKYIO CTEHKY.

VYpaBHEeHHE aJAUTUBHOCTH TEPMUUYECKUX CONPOTUBIEHUH. CpeHsis pa3HOCTh TEMIIEpaTyp MpH
TETJI000MEHE.

B3aumMHoe HampaBieHUE IBUKEHHS TEIUIOHOCHTENEH, ero Beioop. O01Ire MpUHIUIBI TETIOBOTO
pacyera TerI00OMEHHHUKOB.

13 Tema 5

Buns! nponeccoB Macconepenaun. CxeMa nporuecca nepeHoca emectsa. @a3oBoe paBHOBECHE.
MarepuanbHblii  0anaHc ©  ypaBHeHHEe palOouell JIMHUM MacCOOOMEHHOro Tpoliecca.
Jnddy3noHHBIN 1 KOHBEKTUBHBIN MEPEHOC BEIIECTBA.
Mexanusm  IpoLeccoB  MaccomepeHoca.  Maccoornada.  YpaBHEHHME  MacCOOTHAuH.
Macconepenaua. YpaBHEHHE  Maccomepenadyd. YpaBHEHUE  aJJUTUBHOCTH  (Pa30BBIX
COIIPOTUBIICHUIA.
Cpenansist IBHXKYIIask CHIIa IPOLIECCOB Maccorepenayu. PaBHoBecue rpu adcopOum.
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MarepuanpHblii  Oanmanc abcopOruu. YpaBHeHHE pabodel JWHHUM Tpolecca adcopOIuu.
JIuCTHIISAIMS U pEeKTU(DUKALIHSL.

®a30Bo€ paBHOBECHE B CUCTEME KUAKOCTb-TIap.MarepuaiibHbIil 0anaHc peKTU(UKALINH.
Pextudukanus. Jlonyienus, IpUHSITHIE P PACCMOTPEHUU TpoIiecca.

VYpaBHeHue pabouyumx JIMHUA JUIS  YKPEIUIAIOMICH M HMCYEPIBIBAIOIMICH  YacTH
PEeKTH(PHUKAIMOHHONKOIOHHBL. MUHUMAJIBHOE U IEHCTBUTENBHOE (PIIETMOBOE YHUCIIO.

Cymika. [TapameTpsl BlaxHOro Bo3ayxa. |-X - auarpaMMa BIaXKHOTO BO3yXa.

N300paxeHue npoueccoB U3MEHEHUSI COCTOSIHMSL BO3/lyXa Ha |-X - quarpamme (HarpeBaHue, oX
JaXJICHHE, CYIIIKA).

PaBHoBecue B mponeccax cymku. DopMbl CBA3M BIAru C

MaTepuaioM.MaTepuaabHbIid OalaHC CYLIKH.

bananc Biaru B cymuiabHOM areHte. CKOpOCTh CYILIKH.

HcnapeHue Biaru ¢ moBEPXHOCTH U €€ MepeMellleHne BHYTPH MaTepHalia.

5.2. Onucanue mnoka3arteseii W KpPUTepHEeB KOHTPOJS YCIeBaeMOCTH, ONHCAHHE NIKAJ
OlLlCHUBAHUSA

Jlis oneHKy 3HaHUM, YMEHUH, HABBIKOB U (DOPMHUPOBAHMSI KOMIIETEHIIUU 1O JUCLUILINHE
npUMeHsieTcs OaJUIbHO-PEUTHHIOBAs CUCTEMa KOHTPOJIS U OLIEHKU YCIIEBAEMOCTH 00Yy4aroLINXCs
OyHOW (POpPMBI M TPAAMIIMOHHAS CHUCTEMa KOHTPOJS W OICHKH YCIEBAEMOCTH OOYYaIOIIMXCS
3a0uHON (popmbl. OcHOBHbIE TpeOOBaHMS OATIBHO-PEHTHHIOBOI CHCTEMBI MO JUCLUILIMHE U
IIKaJIa OLICHUBAaHUsI IPUBEACHBI B TA0IMIax 7 U 8.

Tabmauua 7
TpedoBanus 6a,1IbHO-PEHTUHIOBOM CUCTEMBbI M0 IUCHUILIIUHE
Makcumanbhele  Oaymnbl 32 monsua | Ultpadubre
KonunuecTtso
paboThI OaJLIBI
Bunet pabot MOABHUIOB
1 2 3 4 3a HapylLleHHE
paboThI
CPOKOB C/1a4u
TectupoBanue 4 ) ) ) )
BrimonHenne 11abopaTopHbIX 4 2 2 2 2
pabot
- o(hopMIICHHE OTUYETOB 4 2 2 2 2
- cJ]a4a KOJIJIOKBIYMOB 4 6 6 6 6
Bremonnenne npaktudeckux | 4 5 5 5 5
pabot
Brimongenuin 3amaHuil  ooig | 2 5 5
CaMOCTOSITEIIbHON PadOTHI
ITocemenue 3ansaTHil 1 10

22



Kputepuu oneHuBanus pe3yibTaTa 00y4eHus Mo JMCUUIJIMHE U IIKAJA OLeHUBAHUS

Tabmumna 8

KpuTepun oneHnBaHus pe3yibTaTOB 00y4eHHS

o1 H HAMMEeHOBAHE OrneHka Onenka Onenka OrneHka
Koa u WHIMKATOPA «HEY/I0BJIETBOPUTEILHO» «Y/IOBJIETBOPHUTEJILHOY / «xXopomoy / «OTJAMIHOY /
HauMEHOBaHHE OCTHIKEHHS / «He 3aUTEHO» «3a4TCHO» «3a4TCHO» «3a4TCHO»
KOMIIETeHIIUH KOMIICTEHITHH 0—5U4% § U55—70% § 71—235% § 86—190% }
OT Max peUTUHTOBOU OT max PeUTUHTOBOU OIICHKHU OT max peUTUHTOBOU OT max peUTUHTOBOU
OIICHKU KOHTPOJIS KOHTPOJIA OIICHKH KOHTPOJIS OIICHKU KOHTPOJIS

ITK-1 Cnocoben UIIK 1.1. Wznoxenue ygeGHOro ®parmeHTapHsbIE, 3Haer Marepuail Ha | Umeer rimyOokue  3HaHMSA
Y4aCTBOBATH B OcymiectBisieT cOop 1 | Marepuana OGeccucTeMHOe, | IOBEPXHOCTHbIE  3HAHUS 10 | TOCTaTOYHO XOpouIeM | BCETO Marepuana CTPYKTYpBI
pa3pa60TKe AaHaJIN3 UCXOOHBIX HCIIOJIHOC, HC OCBOCHBI OCHOBHBIM napaMeTpam YPOBHE; MpCACTaBJIACT JUCHUIIINHBI, OCBOUJI
IIPOCKTOB 11O I/IH(l)OpMaLII/IOHHLIX OCHOBHBIC napamMeTpbl IpOAYKIIUN )5 THUIIOBBIM OCHOBHBIC 3a1a4YU B HOBaluu JICKIIMOHHOTI'O Kypca
aBTOMAaTu3aluu JaHHBIX TJIA IpOAYKIIUN nu THUITIOBBIC TCXHOJIOTHICCKUM IIponeccaM, uX | paMKax IMOCTaHOBKH 110 CpaBHCHUIO C
TEXHOJIOTI'HNYECCKUX MIPOCKTUPOBAHUA TEXHOJIOI'MYECKHUE MIpOUECChI, 3aKOHOMCPHOCTAM, IapaMeTpam, ueneﬁ u BBI60pa y‘le6HOI>i J'IPITGpaTypOfI;
mpoHeccoB U TEXHUYCCKUX CPEJCTB ux 3dKOHOMEPHOCTH, nmoaJjieKauum KOHTPOJIIO )51 OIITUMAJIBHBIX CHOCO6OB HUX | U3JI0KEHUC MOJIYUCHHBIX
MIpOU3BOACTB, CUCTEM napaMeTphl, nojieKalue HU3MCPCHUIO. W3noxenue JOCTHUXKCHUA. 3HAHUN IIOJIHOC, CHCTEMHOC,
TEXHHUYCCKUX aBTOMaTuU3alluu U KOHTPOJIO )5 HU3MCEPCHULO, TOJIYYUCHHBIX 3HAHUN HCIIOJIHOC, JAOITYCKAaKTCA CANHHUYHBIC
Cpe}lCTB U CUCTEM praBJ'IeHI/IH HCIIOHUMAHHUC nux OOJHAKO DJTO HE HpeH}ITCTByeT OIHI/I6KI/I, CaMOCTOATCIIBHO
aBTOMaTHu3aluu, HpOI/I3BOI[CTBeHHBIMI/I nu HCIIOJIb30BAHUA B paMKax yCBOeHI/IIO HOCHGI[yIOHleFO chpaBnaeMme HpI/I
KOHTPOJI, TEXHOJIOTUYECKUMU MOCTaBJIEHHbIX LieNIed W 3ajady, | Marepuana. HonyckaroTcs cobece10BaHUN.
JUArdHOCTHKH, HpoueccaMH, qTo HpCHS{TCTByeT yCBOCHI/IIO OTACIIBHBIC CyHleCTBeHHI)Ie

UCIBITaHUH, o0opynoBaHUEM, MOCIEAYIOIIEr0 MaTepraia OLINOKH, HCIIPaBIICHHBIE c

yupaBJiICHUA JKU3HEHHBIM UKJIOM IIOMOIIIBIO npenoaaBaTesis.

NpOoLIECCaMHU, NPOLYKIIUU €€ 3aTpyAHEeHuUs npu

JKH3HEHHBIM ITHKJIOM
MPOAYKIUH U €€
Ka4yecTBOM, B
COBEPIICHCTBOBAHIH
JIaHHBIX TPOIECCOB,
CPEJICTB U CUCTEM

Ka4yeCTBOM, KOHTPOJIS,
JIMaTHOCTHKH U
HCIBITAHUH

(OpMyJIMPOBAaHUN PE3yJIHTATOB U

HX peUIeHUH
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Tabmauma 9
Kpurtepun onenuBanuns

Onenka

Kpurepum oneHuBaHus

Bricokuii ypoBeHb
«5»
(OTINYIHO) - 3aYTEHO

OIICHKY «OTJHMYHO» 3aCIy)XKUBaeT OOYyYalOIIMiCsA, OCBOMBIIUIN 3HaHUS,
YMEHHs, KOMIIETEHIIMM W TEOPETHUECKWH MaTepuan 0e3 MpoOeros;
BHITIOJTHUBIIUN BCE 3aJaHUs, MPEeIyCMOTPEHHBIE Y4YeOHBIM IITaHOM Ha
BBICOKOM Ka4€CTBEHHOM YPOBHE; MPAKTHUYECKUE HABBIKA MPOPECCHOHAIEHOTO

MIPUMEHEHUS] OCBOSHHBIX 3HaHUH COPMHUPOBAHBI.

Cpennnii ypoBEeHb
«4»
(xopor110) - 3a4TEHO

OIICHKY «XOPOIIO» 3aCITy’KUBAaeT OOYYArOMIUNCS, MPAKTHYECKH MOITHOCTHIO
OCBOMBIIMN 3HAHUS, YMCHHUS, KOMIICTCHIIMM MU TCOPETUUYECKUU MaTepual,
y4eOHBIC 3aJlaHUs HE OLICHCHBI MaKCHMAIBHBIM YHCIOM 0aJllIOB, B OCHOBHOM
c(hopMHpoBa MPaKTHIECKHE HABBIKH.

[ToporoBsesiii
YPOBEHB «3»
(ymoBrneTBOpUTENHH
0) - 3aYTEHO

OIICHKY «YHOBJIETBOPHUTEIBHO» 3aCIy)KUBAET OOYYArOIIMICS, YaCTUYHO C
mpoOelaMyi OCBOMBIIWYN 3HAHUS, YMEHUS, KOMIICTCHIIMM M TCOPCTHUYCCKUIN
MaTepurai, MHOTHe ydeOHble 3aaHus 100 He BBHITOIHIII, TUOO OHU OIICHEHBI
YUCIOM OaJJIOB ONHM3KMM K MHHUMAlIbHOMY, HEKOTOPBIC MPAKTHYCCKHE

HaBBIKM HE C(HOPMHUPOBAHEI.

MuHMMaNBHBIH OLIEHKY  «HeY/lO0BJIeTBOPUTEJbLHO»  3acCiy’)KuBaeT  OOydaroLuiics, He
YPOBCHB «2» OCBOMBIIMI 3HaHWA, YMEHHUS, KOMIIETEHIMH W TEOPETHUYECKUH MaTepuall,
(HeynosnerBopuTen yueOHbIC 3aJ]aHKsI HE BBITOJIHWII, TPAKTHYCCKUE HABBIKU HE C(HOPMUPOBAHBI.

bHO) — HE 3aYTCHO

6. YYEBHO-METOJAMYECKOE OBECIHHEYEHME JUCHUITJIMHBI

6.1. YueOHasi iuTeparypa

6.1.1 Kacarkun A. I'. OcHOBHBIE ITPOLIECCHI U anapaTbl XUMHUYECKON TEXHOJIOTHH: Y4eO.
nocobue it BY30B / A. I'. Kacarkun. — M.: Xumus, 2009. — 784 c.

bubnuoreunsiii pOHJ] YKOMIUIEKTOBAH NEYAaTHBIMM M3/1aHUSMU U3 pacdyera He meHee 0,25
DK3EMILISpa KaXKJIOTO M3 M3JaHHM, YKa3aHHBIX BBIIIE HAa KaKIOTO0 OOydYaromlerocs U3 4ducia
JIUI, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIONIYIO TUCIUILIMHY (MOYJIb).

6.2. MeToauyeckue yKa3aHusli, pPeKOMEHJIALUM U APyTrUe MaTepHAaJbl K 3aHATHAM

6.2.1 IaBnoB K.®., Pomankos I1.I'., HockoB A.A., [Ipumeps! 1 3a1auu 1Mo Kypcy MpOIecCcoB U
anmnapaToB XUMUYECKOW TEXHOJIOTHH: yueOHOe mocodue st By30B. — M.: Anbsine, 1987, 2005,
2007. - 576 c.

6.2.2 Ilpomeccsl W ammapaThl XUMHUYECKOW TEXHOJOTHH. [HApOMEXaHWYECKHE TMPOIIECCHI:
nabopatopubiii npaktukym / C.M. Cmupnos, C.P. Py3anoB, E.H. Caxuna; Huxeropos. roc.
texH. yH—T uM. P.E. Anekceesa. — H.Hosropon, 2014.— 91 c.

6.2.3 Ilpomeccel um ammapaThl XHMHYECKOH TeXHOJNOTWH. TeruioBele M MaccOOOMEHHbBIE
nporuecchl: yabopatopHeiii mpaktukym / C.P. PysanoB, C.M. CwmmpuoB, E.H. Caxwuna;
Hwmxeropoga. roc. TexH. yausepcuret uM. P.E. AnekceeBa. — H.Hosropon, 2018.— 170 c.

7 HNHO®OPMALIMOHHOE OBECITEYHEHUE AMCHUITIMHBI

VueOHBII mTpollecc MO JUCHUIUIMHE O00ECTedeH HEOOXOJUMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO U CBOOOJHO PAaCHpOCTPaHSIEMOr0 MPOrpPaMMHOTO OOECTeueHHus, B TOM YHCIIe
OTEYECTBEHHOTO TPOU3BOJICTBA (COCTaB MO IUCHUIUIMHE ompeneneH B Hactosmend PIIJ u
MOJJIC)KUT OOHOBJICHUIO PU HEOOXOAUMOCTH).

7.1. llepeyeHb HH(POPMAIHOHHBIX CIPABOYHBIX CHCTEM
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,HI/ICI_[I/IHJ'II/IHa, OTHOCHUTCA K IPYIIC OUCHHUIUIMH, B paMKaX KOTOPBIX IPCAINOIaracTcs
HCIIOJIB30BaHHUC I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHH KaK BCIIOMOTaTeIbLHOTO HWHCTPYMCHTA.

I/IH(I)OpMaLII/IOHHbIe TCXHOJIOTUH MMPUMCHAIOTCA B CJICAYIOIIUX HAIIPABJICHUAX: IIPU IMMOATOTOBKEC U
O(i)OpMJ'IeHI/II/I OTYCTOB O J'Ia60paTOpHBIX pa60Tax, BBIIIOJIHCHHUHN SaﬂaHI/Iﬁ JJIA CaMOCTOSITEIILHOMI

paboTHI.
Tabmuma 10

Hepeqeﬂb IJICEKTPOHHBIX OHOJIMOTEYHBIX CHCTEM

Ne HaunmenoBanue 3bC Ccebliaka k 9bC
1 | KoHCYNIBTaHT CTY/ICHTA http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/

7.2. IlepeyeHb JIMIEH3MOHHOT0 W CBOOOJHO PaCHPOCTPAHSAEMOr0 MPOrPaMMHOIO
o0ecrneyeHusi, B TOM 4YHCJEe OTEYeCTBEHHOI0 MPOM3BOACTBA, HEOOXOAMMOIO sl
OCBOCHUS TMCUHHUILINHBI

Tabmuma 11
IIporpaMmmHoe obecnieyeHue
Ne | IDIporpammHoe obecnedeHue, HCNOJIb3yeMoOe B IIporpammHoe obecnedeHre cBOOOIHOIO
n/n YHHBEPCHUTETE HA JOTOBOPHOM OCHOBE pacnpocTpaHeHust
1 Microsoft Windows 10 (moamuckaMSDN | Adobe Acrobat Reader
700593597, moamuckaDreamSpark Premium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html
2 Microsoft office 2010 (JIuuensust Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
ot 19.12.2011)
3 Koncynpbrant ITimoc PTC Mathcad Express
https://www.mathcad.com/ru

Ilepeyenn coBpeMeHHBIX NPOdecCHOHANBHBIX 023 JAHHBIX M HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

B tabmmnel?2 yka3zaH mepedeHb MpOPEeCCHOHANBHBIX 0a3 JaHHBIX W WH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM o0ecriedeH JocTy N (yAaaeHHbIA JOCTYII).

Tabmnuma 12

Ilepeyenn coBpeMeHHBIX NPOdecCHOHANBHBIX 023 JAHHBIX M HHPOPMANMOHHBIX
CIPABOYHBIX CHCTEM

Ne HanMenoBanue npodgeccuoHaIbHON 0a3bl HocTyn k pecypcy (yAajdeHHBbI J0CTYI €
. /;1 JAHHBIX, UHGOPMAIMOHHO-CIIPABOYHOM YKa3aHUeM CCHUIKH/I0CTYI U3 JIOKAJLHOMI
CUCTEMbI CeTH yHnBepcheTa)
1 2 3
1 baza naHHBIX CTaHJIAPTOB U PETIIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts
I1 0 i
2 CpeHICHE POGECCHONATBHEIX 043 AAHHBIX 1 https://cyberpedia.su/21x47c0.html
HHq)OpMaHHOHHLIX CIIPaBOYHBIX CUCTEM
3 HNuctpymentsl u  BebG-pecypcsl  mimst BeG- | https://techblog.sdstudio.top/blog/instrumenty-i-
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CnpaBquasI npaBoBasgd CHUCTCMaA «KOHC}’J’ILTaHT o
4 ooy JIOCTYT U3 JIOKAJIbHOW CETU

8 OBPA3OBATEJIBHBIE PECYPChI V11 MHBAJIMJ1OB U JIUL] C OB3
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https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://www.openoffice.org/ru/
https://www.mathcad.com/ru
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus

B Ttabnmumnel3 yka3zaH mnepedeHb OOpa30BaTENbHBIX PECYpPCOB, HMEIONUX (OPMBEI,
AIAlITUPOBAHHBIC K OTPAHUYCHUAM HX 3O0POBbSA, 4 TAKIKC CBCACHUA O HAJIMYHUHU CIICHUAIIBHBIX
TEXHUYECKHUX CPEIICTB OOYUYCHHUSI KOJUICKTUBHOTO U MHIUBUAYAIBHOTO MOJH30BAHHUS.

Tabmuma 13

Oo0pa3oBaTtesibHbIE pecypchl AJis1 HHBaMA0B U Jiul ¢ OB3

CBefieHHS 0 HATHYUH CIIENHATBHBIX
TeXHHYECKHUX CPeACTB 00yUeHUs!
KOJIJIEKTUBHOT0 U NHANBHIYAJLHOTO
MOJIb30BAHNS

1 | ObC «KoHCYNbTaHT CTyIEHTa» 03BYYKa KHHT W yBEIMUCHHE MPUPTA

3EC «lamby CTIeaTbHOe MOOMIIBHOE TPUIIOKEHHE -

2 CHHTE3aTOpP PEUH, KOTOPHIA BOCIPOU3BOIHT
TEKCTHI KHAT ¥ MCHIO HaBUTallU{

BepcHs ISl cIabOBUISAIINX

Ne | Ilepeuennb 00pa3oBaTeIbHBIX PeCypPCcoB,
NPHUCIOCOOJIEHHBIX VI HCMOJIb30BAHUSA
HHBaJauaaMu u Junamu ¢ OB3

3 | ObC «lOpaiit»

Cornacno @enepanbHoMy 3akoHy 006 oOpazoBanuu 273-®3 ot 29.12.2012 r. ct. 79, n.8
"IIpodeccnonansHoe o0ydeHHe W TpodeccCHoHaTbHOEe Oo0pa3oBaHWEe OOYYAIOIIUXCS C
OTrPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbsl OCYLIECTBIISIFOTCS Ha OCHOBE 00pa30BaTENbHBIX
IporpaMM, aJanTUPOBAHHBIX MPU HEOOXOIMMOCTH JJIsi O0Oy4YEHHs yKa3aHHbIX oOyuarommxcs'.
AOIl pa3pabareiBaeTcss 1O KaXJ0M HampaBI€HHOCTHM NpU HAJIMYMM 3asABJICHUH OT
00yyJarommxcs, SBISIIOMUXCS UHBaMUAaMH uiu Junamu ¢ OB3 u u3bsBUBIIMX jkelaHue o0
00y4YeHHH N0 JAaHHOMY THUITy 00pa30BaTeIbHbBIX IPOTrPAMM.

9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE, HEOBXOAUMOE J1JIA

OCYILECTBJIEHUS OBPA30BATEJILHOI'O [TPOLIECCA 1o
JIACLIUITJIMHE
qu6HLIe ayauropun Uil IpPOBCIACHUA 3aHATHU 11O JUCHHUITIIINHE, OCHAUICHBI

000py/TOBaHHWEM M TEXHUYECKUMH CPEICTBAMH OOy4EHUSI.
B Tabauue 14 nepeuncieHs:
- yueOHbIC ayJUTOPUH JUTS TIPOBEACHUS YUSOHBIX 3aHSATHIA, OCHAIIEHHBIE 000pyI0BaHUEM
U TEXHUYECKUMHU CPEJCTBAMU O0YUEHHUS;
- TIOMEIICHHUS JJIsi CaMOCTOSTEIbHOH paboThl OOYYaIOUIMXCS, KOTOPBIE OCHAIICHBI
KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO TMOJIKIIOUEHHs K cetu «VHTepHeT» H
obecrieueHneM JIOCTYIa B JEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBaTenbHyo cpeny AN
HI'TY.

Tabmuna 14
OcHalIEeHHOCTDH AYIUTOPUI ¥ MIOMeELEeHUI 1JIsl CAMOCTOSITeIbHOM
padoThl o6yuyaomuxcs M0 JUCHUILJIMHE

Ne HaumMmeHnoBanue
ayIMTOPUH M
TMOMeIIeHui ISt
CaMoOCTOSITEeJNbLHOI
padoThI

OcHaleHHOCTh ayAUTOPHii
NoOMeIleH’i U ToMeleH i
JUIsl CAMOCTOSITEIbHOM
padoThI

IlepeyeHb TUIIEH3HOHHOTO
NMPOrpaMMHOro ofecneyeHus.
PexBU3MTHI NOATBEPKIAIONIETO
JOKYMEHTA

1 1343 Aynurtopus s
JIEKIIMOHHBIX 3aHSITHU
Hwuxeroponckas o6i., T.
J3epKUHCK, yII.
laitnapa, 1. 49

KoMmuiekT aeMoHCTpaioHHOro
0bopyIoBaHUS:

IIK, c BBIXOJOM Ha
MYJIbTUMEANWHBIN TPOEKTOp, HA
0aze Intel Pentium G4560 3.5
I'ra, 4 I'6 O3Y, monutop 20° —
L.

MynbTUMEIUUHBIA  OPOEKTOP
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KJIacc - TMOMEIICHUE ISt
CPC, KypCOBOTO
MIPOEKTUPOBAHUS
(BBITTOJTHEHUST KYPCOBBIX
pabor), Huxeropoackast
00:11., T. [I3epxuHCK, yiI.
laitnapa, n. 49

I'Tu, 2 T6 O3Y, mouutop Acer
17> — 4 mr.

IIK nmoaxkmo4yeHBI K CETH
«HTepHeT» u 00ecneunBaroT
JOCTYTI B 3JIEKTPOHHYIO
nH(OPMAITMOHHO-
00pa3oBaTenbHYI0 cpemy
YHUBEPCUTETA

Ne HaumenoBanne OcHaleHHOCTh ayAUTOpHii IlepedyeHpb TULIEH3UOHHOTO
ayIuToOpMii U NoMeLeHU 1 noMeleHHi NMPOrpaMMHOro obecneveHusl.
noMeuleHui 1Jist AJISl CAMOCTOSITEIbHOM PexBH3UTHI NOATBEPKIAIOIIETO
CaMOCTOSITeJILHOM padoTsI AOKYMEHTAa
padoThI
Epson- 1 mr;
Okpan — 1 mrT.
2 3106 JlaGoparopus | JlabopaTtopHble YCTaHOBKH IO
«TexHomorn4ecKue U3YYEHUIO IIEHTPOOEKHOTO U
TIPOLIECCHI BUXPEBOIO HACOCOB, IMKIIOHA,
aBTOMATHU3UPOBAHHBIX BaKyyM-(QHIIbTpa,
MIPOM3BOJICTBY UPKYJISIIAOHHOM CYILIIIKH,
Hmxeroponackas o0i., T. | TEIIIOOOMEHHUKOB,
J3epKHHCK, yil. | THIPaBIHMYECKHX
laitnapa, 1. 49 CONPOTHUBJICHU, KOJIOHHBIX
anmapaToB, YKOMIUICKTOBAHHbIE
JIIEKTPOHHBIMU JaTYNKaMH,
pacxoaoMepamu,
aMIlepMeTpaMy, BaTTMETPaMH,
BOJIbTMETPAMH, H3MEPUTEISIMU
TEMIEPATypBhL.
3 1234 KommuekT memonctparonnoro | ¢ MicrosoftWindows 10  JlomariHss
Hayuno-TexHnueckas o0opymoBaHMUS: (mocragka c I1K)
oubmmoteka JIIT1 IIK, c BBIXOJIOM Ha | * LibreOffice 6.1.2.1. (cBob6omuoe I10)
HI'TY, crynenueckuit MyJBTHMEAUHHBINA IPOeKTOp, Ha | * Foxit Reader (cBo6oanoe I10);
YUTAIBHBIN 37T, 0aze Intel Pentium G4560 3.5 | « 7-zip s Windows (cBobomnoe 110)
Hwuxeroponckas 06mn., . | I'Tm, 4 I'6 O3Y, monutop 20° —
J3epKUHCK, yII. 1.
laiinapa, 1. 49 MynbTUMENUUHBIA  IPOEKTOP
Epson- 1 mr.;
Okpan — 1 mr.;
Habop y4eOHO-HATTISTHBIX
mocoouii
4 1443a xommbiorepHsbiii | ¢ [1K Ha 6Gase IntelCeleron 2.67 | « Microsoft Windows 7

(mopmuckaDreamSpark Premium)

» Apache OpenOffice 4.1.8(cBoGoaHoe
110);

» Mozilla Firefox(cBo6ommroe T10);

» Adobe Acrobat Reader (cBoGomnoe
110);

* 7-zip nast Windows (cBo6oaroe I10);

» KoncynbrantlImroc(I'T1/] Ne
0332100025418000079 ot 21.12.2018);

10 METOJMYECKUE PEKOMEHJIALIMU OBYYAIOIIMMCS [0 OCBOEHMUIO
JIACLIUTUIMHBI

10.1.

AUCHHUIIJIMHBI, 06p330BaTeJILHLIe TEXHOJOI'MM

Hucuunnmaa

peanm3yercs

OCPEICTBOM

MPOBEICHUS

O0mme MeToaHYeCKHEe PEKOMEHIALHMH IS O00y4YaloIMXcsl 10 OCBOEHHIO

KOHTAKTHOM  pabOTBI ¢

oOyyaromuMucs (BKJIIOYas MpOBeIeHHE TEKYIIero KOHTPOJIS YCIIEBaeMOCTH), CAMOCTOSTETbHON
paboThl 00y4YaIOIIUXCS U TPOMEXKYTOUHOM aTTecTaliu.
KonrakTHas paboTa: ayIuTOpHAas, BHEAYAUTOPHAs, @ TAKXKE MPOBOAUTHCS B JIEKTPOHHOM
nH(popMaImoHHO-00pa3oBaTeIbHOM cpesie yHuBepcurerta (ganee - DMOC).
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[lpenomaBanre  TUCHMIUIMHBI ~ BEAETCS C  NPUMEHEHHEM  CICAYIOUIMX  BHJOB
00pa30oBaTeNbHBIX TEXHOIOTHIA:

- OaJUTBHO-PEUTUHTOBAS TEXHOJIOTHSI OLICHUBAHHS,

- TeKYIIH KOHTPOJb 3HAHUH B JOpME TECTUPOBAHUS U COOECeIOBaHUS.

[lpu npenogaBaHuM JAUCHUILTHHBI « T€XHOJOTHYECKHE MPOIECCHl aBTOMATH3WPOBAHHBIX
IPOM3BOJICTBY», HCIIOJIB3YIOTCSI COBPEMEHHBIE 00pa3oBaTEIbHBIC TEXHOJIOTHH, IO3BOJISIONINE
MOBBICHTh aKTHBHOCTh OOYYArOIIMXCS NPU OCBOCHUU MaTepualia Kypca M IMPEIOCTaBUTh UM
BO3MOXXHOCTh 3P (EKTUBHO PEaTM30BATh YaChl CAMOCTOSITEILHON paOOTHI.

Bech JIeKIIMOHHBIN MaTepuall Kypca COIMPOBOXKIACTCS KOMITBIOTEPHBIMH MPE3CHTALIUSMU, B
KOTOPBIX HArJSJHO TIPEMOJHOCATCS MaTepHal pPa3IMYHBIX pasleloB Kypca, 4YTO JaeT
BO3MOXHOCTh OOCYJUTH MaTepuai ¢ 00ydJaroIIMMUCS BO BPeMs YTCHUS JICKIIMHA, aKTHBUPOBATh
UX JISATEIBHOCTH P OCBOSHUH MaTepHala.

Ha nexmusix, 1a00paTOPHBIX M TMPAKTUYCCKUX 3aHATUAX PEATM3YIOTCS HHTEPAKTHBHBIC
TEXHOJOTHH, TMPUBETCTBYIOTCS BONPOCHI H  OOCYXKJICHHUS, UCHOIB3YEeTCSl JIMYHOCTHO-
OPUCHTHUPOBAHHBIA TMOJXOJ, TEXHOJIOTUS pabOTBl B MAaJbIX TpPYyNNax, YTO TO3BOJISIET
00y4JarImUMCsl TIPOSBUTH CeOsI, MOJYYUTh HABBIKM CAMOCTOSATEIHLHOTO M3Y4YCHHS MarTepHala,
BBIPOBHSATH YPOBEHb 3HAHHI B TPYIIIIC.

Bce Bompochl, BO3HHKINKE MPU CAMOCTOSATEIBHONW paboTe HaJ JOMAITHUM 3aJlaHueM,
OJPOOHO pa3OMparoTCs Ha JTa0OPATOPHBIX 3aHATUAX U JIEKIUAX. [IpOBOIATCS MHIUBUIyaIbHBIC
U TPYNIOBBIE KOHCYJIBTAIIMH C WCIIOJIb30BAHUEM KaK BCTpeY C OOYyYalONUMUCS, TaK U
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUH (AJIEKTPOHHAS [TOUTA).

MHutmupyeTcsi akTUBHOCTh OOYYaIONIUXCS, MOOMIPSICTCS 3aJaHUE JIFOOBIX BOIPOCOB IO
Matepuaiy, T[PaKTHUKYeTCS WHAMBHIYaJbHBIi OTBET Ha BONPOCHl  OOydarolIerocs,
PEKOMEHIYIOTCS METOMBI YCIEIIHOTO CaMOCTOSITEIPHOTO YCBOCHHS MaTepuajia B 3aBUCUMOCTHU
OT YPOBHS ero 0a30BOM MOJATOTOBKH.

Jlist olleHKHM 3HAHWKA, YMEHHWH, HABBIKOB H YPOBHS C(OPMHUPOBAHHOCTA KOMITCTECHITUU
NpUMEHSETCs OAJUTBHO-PEUTUHTOBAs CHCTEMa KOHTPOJIS U OLICHKU yCIIEBAEMOCTH O0YYarOIIIXCS
B TIPOIIECCE TEKYIIEro KOHTPOJISL.

[TpomexyTouHas aTTecTalus IpoBOAUTCA B ¢opMe 3a4eTa ¢ OLIEHKON C Y4eTOM TeKyIIei
yCIIEBa€MOCTH.

Pe3yabTaT 00yuyeHus1 cunTaercsi c)OPpMHPOBAHHBIM HA MOBBINIEHHOM YPOBHE, €CIH
TEOPETUYECKOE COJIep)KaHUEe Kypca OCBOCHO MONHOCTHIO. Ilpum yCTHBIX coOecenoBaHUsIX
00y4aromuiics UCYEPNBIBAOIE, MOCIEeI0BATEIbHO, YETKO M JIOTUYECKH H3JIaraeT y4eOHBIH
MaTepHual; CBOOOIHO CIIpAaBIISCTCS C 3ajadyaMH, BONPOCAMH M JPYTMMHU BHJAMH 3aJlaHHH,
UCIIONIB3YET B OTBETE AOMOJIHUTENbHBIN Marepuall. Bce mpenycMoTpeHHble paboueil ydueOHoit
MPOrpaMMOM  3aJaHHsI BBITIOJHEHBI B COOTBETCTBUM C YCTAHOBJICHHBIMH TPEOOBaHUSIMU,
oOydJaromuiicss  CHmocoOeH  aHAIM3UPOBATh  MOMYYEHHBIE  PE3ydbTaTbl,  MPOSBISAET
CaMOCTOSITEIILHOCT MPH BBITOJIHCHUH 33JITaHUH.

Pe3yabTaT 00y4deHusi cuutaercsi c(popMHPOBAHHLIM Ha MOPOrOBOM YPOBHE, €CIU
TEOPETUYECKOe COJAEpP)KaHWE Kypca B OCHOBHOM OCBO€HO. IIpm ycTHBIX cobecemoBaHMIX
o0Oydaromuiicss moCIeI0BaTeIbHO U3NIaraeT yueOHbBIN MaTepualt; MpH 3aTPyAHEHUAX CIOcOoOeH
MI0CJI€ HaBOJIAIINX BOTIPOCOB MPOJIOIKHUTE 00CYKICHHE, CIPABIISIECTCS C 3aadaMH, BOIIPOCAMHU U
JIPYTHUMH BHJIaMU 3aJIlaHUH, TpeOyIOIMX MPUMEHEHHs 3HAHHI;, BCe MPETyCMOTpEHHBIe paboueit
y4eOHOM MPOrpaMMO¥ 3aaHMsI BBIITOJIHEHBI B COOTBETCTBHH C YCTAHOBJICHHBIMHU TPEOOBAHUSIMH,
oOydJaromuiics  cmocoOeH  aHAIM3MpPOBATh  MOJYYEHHBIE  PE3yNbTaThl,  MPOSBISET
CaMOCTOSITEIILHOCTD IPH BBITOJTHCHUN 33JTaHUI

PesyabTaT 00y4deHusi cuuraercsi HechOpMHPOBAHHBIM, €CIH OOyYalOIIUNCA TpU
BBITIOJTHCHUH 3a/IaHUH HE JIMOHCTPUPYET 3HAHWH ydeOHOro MaTephaia, JOIyCKaeT OIIUOKH,
HEYBEpEHHO, C OONBIIMMH 3aTPYAHCHUSIMH BBITIONHSAET 3aJaHUs, HE JIEMOHCTPUPYET
HEOOXOJUMBIX YMEHHUH, Ka4eCTBO BBHITIOJHEHHBIX 3a/JIaHUH HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBaHUSM, KaQUeCTBO HUX BBIMIOJHEHUS OIEHEHO YHUCIOM OalIOB HIDKE TPeX MO OIEHOYHOU
CHCTEME, YTO COOTBETCTBYET JIOTIOPOTOBOMY YPOBHIO.
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10.2. MeToan4yeckue yKa3aHus JJIsl 3aHATHIA JIEKIIMOHHOT0 THIIA

JIeK1IMOHHBIN KypC NPEAINONIaracT CUCTEMaTU3MPOBAHHOE N3JI0)KEHNE OCHOBHBIX BOIIPOCOB
TEMaTU4YeCKOro IjaHa. B Xoae JIEKIMOHHBIX 3aHATUI pPAacKpbIBalOTCS 0a30BbIE BOIPOCH B
paMKax Ka)J0i TeMbl TUCIUILIMHEI (Tabmumna 5 u 6). O003HaYaIOTCs KIIOUEBbIE aCIIEKTHI TEM, a
TaKXKe JeJaroTcsd aKIEeHThl Ha Haubojee CIOKHBIE M BaKHBIE IIOJIOKEHUS H3y4aeMOro
MaTepuaia. Marepuaibl JEKIUI ABISIOTCS ONOPHOM OCHOBOM JJIsl TOATOTOBKH O0yUarolmmxcs K
IPAaKTUYECKUM 3aHATHUAM, Ja0OpaTOPHBIM pabOTaM U BBIIOJIHEHUS 3aJlaHUM CaMOCTOSTENIbHOU
paboThl, a TakKe K MEpPONPUATUSAM TEKYLIEr0 KOHTPOJIS YCHEBAEMOCTH MU IMPOMEKYTOYHOU
aTTeCTalluy 110 JUCLIUILIMHE.

10.3. Meroanuyeckue YyKa3aHWsi MO OCBOEHUIO THCIHUIUIMHBI Ha Ja00pPaTOPHBIX
padorax

[TonroroBKy K Kaxaoi J1abopaTopHOW paboTe oOydaromuiics [OJDKEH HadaTrh C
O3HAKOMJICHHSI C IUIAHOM 3aHSTHS, KOTOPBIA OTpa)kaeT COACPIKaHHE MPEJIOKCHHOU TEMBbI.
Kaxxas BoimosiHeHHAsE paboTa ¢ 0POPMIICHHBIM OTUYETOM IOJUICKHT 3alUTE Y TMPEroaBaTeris.

ITpu orieHMBaHKUM 1TaOOPATOPHBIX PAOOT YUUTHIBACTCS CIICAYIOIIEE:

- Ka4€CTBO BBIIIOJIHCHUA BKCHepI/IMeHTaHBHO'HpaKTHqCCKOﬁ qacTu pa6OTI)I N CTCIICHb
COOTBETCTBUS PE3yJIbTATOB pabOThI 331aHHBIM TPEOOBAHUSM;

- Ka4eCTBO O(OPMJICHHUS OTUYETa 110 padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIC BOIPOCHI IIPH 3aIHTE PAOOTHI.

10.4. MeToan4yecKkue yKa3aHHA M0 OCBOCHUIO JMCHMILUIMHBI HA MPAKTHYECKNX 3aHATHAX

[lpakTHueckne  3aHATHS ~ NPEICTABISIIOT  cOOOM  JeTanu3anuio  JIEKIHOHHOTO
TEOPETUYECKOr0 MaTepuaia, IPOBOAATCS B LENIX 3aKpPEIUIEHHs Kypca U OXBaTbIBAIOT BCE
OCHOBHBIE pazfenbl. OCHOBHOM (OpPMON TPOBENEHHsS] TMPAKTHYECKUX 3aHIATUN SBISETCS
oOcyxaeHue HauOosiee NMPOOJEMHBIX U CIOXHBIX BOIPOCOB IO OTJEIBHBIM TE€MaM, a TakKKe
pelieHre 3a1a4 U pa3doop NpUMEPOB U CUTyallui B ayJUTOPHBIX YCIOBUSX.

[TpakTHyeckue 3aHATUS 00YJaIOLUXCsl 00eCTIeYHBAIOT:

- IPOBEPKY ¥ YTOYHEHUE 3HAHNUM, ITOJTyYEHHBIX Ha JICKIUAX;

- MOJyYeHHE YMEHHH M HaBBIKOB COCTAaBJIEHHUS JIOKJIAJOB M COOOIIEHHH, 0O0CYyXIeHUs

BOIIPOCOB 10 Y4eOHOMY MaTepHaly TUCIUIUINHBI,

- INOABEJACHUE UTOTOB 3aHATUI II0 PEUTHHIOBOM CHUCTEME, COIVIACHO TEXHOJIOTMYECKOH

KapTe IUCLUMIUIAHBIL.

[IpumepHas TemaTuka 3aaHui

1 Pacuet KOXyX0TpyOUyaToro TeriooOMeHHHUKA.
2 Pacder BhImapHOTO amnmapara.

3 ITox6op Hacoca JIst 3aJaHHOM CXEMBI.

10.5. MeToanueckne yka3anus 1Mo caMoOCTOSITEIbHOI pa6oTe 00yJaromuxcst

CamocTtosTenpHas pabora oOecrneurnBaeT MOJATOTOBKY OOyYaromMxcs K ayJAuTOPHBIM
3aHATHSIM U MEPONPUATHUAM TEKYIIEr0 KOHTPOJA U MPOMEKYTOUHOM aTTECTAllMH 110 U3y4aeMOu
TUCITUIIIMHE. Pe3ynbTaTel TOW MOATOTOBKH MPOSIBISIFOTCS B aKTUBHOCTH OOYYarOMIMXCS Ha
3aHATUSAX M B KAYECTBE BBITIOJHEHHBIX 3aJaHUI JIJIT CAMOCTOATEIbHON PabOThI U Apyrux (hopm
TEKYIIErO KOHTPOJIA.

[Ipu BBITIOIHEHWM 3aaHUN NI CAMOCTOSITEIFHOM pabOThl PEKOMEHIYETCsl MpopadoTKa
MaTepUANIOB JIEKUMUA 10 KaXXJIO0M NPOUAECHHOM TEME, a TaKKe H3Yy4YEHUE PEKOMEHIYEeMOMU
JUTEPATypHl, IpeACcTaBIeHHON B Paznene 6.

B nporecce camocTosTensHOM pabOThl IPU U3YYSHUH JUCHUTUINHBI, 00YYaroIuecs MOTYyT
paboTaTh Ha KOMIBIOTEPE B CHCIUATM3NPOBAHHBIX ayJAUTOPHUAX JISI CAMOCTOSTEIHLHON PabOThI
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(Tabmuna 14). B ayIATOPHUSX ~ HMMEETCsl  JOCTym  4epe3  WH(OpMaImoHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh « THTepHEeT» K 3JIEKTPOHHOH MH()OPMAITMOHHO-00pa30BaTeNbHOM
cpene ynmBepcuteta (OMOC) wu anmekTpoHHoi Oubnmoreunoit cucreme (ObC), tme B
AIIEKTPOHHOM BHJIE PACIIONIATAIOTCSl yueOHble M y4eOHO-METOJUYECKUE MaTepHallbl, KOTOpBIE
MOTYT OBITh UCIIOJIB30BAHBI JIJIsl CAMOCTOSATEIHHON Pa0OTHI IPU U3YUEHUN AUCIUILTHHBIL.

Jns oOywaromuxcs 1Mo 3a04HOM (popme oO0ydyeHHsS caMOCTOsATENbHAs padoTa SBISETCS
OCHOBHBIM BHJIOM YYEOHOH 1€ATeIbHOCTH.

11 OHEHOYHBLIE CPEJICTBA JIJIs1 KOHTPOJIAI OCBOEHUSA AUCLHUITIIIMHDBI

11.1. TunoBble KOHTPOJIbHbIE 32[1aHUSI WM HHbIE MATEPUAJIbI, HEOOXOAUMbIE IS
OLlEHKHU 3HAHMH, YMEHMid, HABLIKOB M (MJIM) ONbITA B XO/J€ TeKYyIIero KOHTPOJIs
ycneBaeMoCTH

Jns  Texkymiero KOHTPOJISI 3HAHUM, oOydaommxcs [0 JUCIHUIUIMHE TPOBOJUTCS
KOMILJIEKCHAA OlleHKA 3HAHMIA, BKIIOYAOIIas

- MpoBeJieHre J1a00paTOPHBIX PadoT;

- IPOBEAECHUE NMPAKTUYECKUX 3aHITUH;

- TECTUPOBAHUE Ha CalTe MPENoIaBaTels [0 Pa3IMYHbIM pa3eiaM Kypcea;

- BBINIOJTHEHUE 33JJaHUH IS CAMOCTOSITEILHOM paOOTHI.

11.1.1. TunoBble 3a1aHUs K NTPAKTHYECKUM 3aHATUAM

1. B rtemnooOMeHHHMKe Tuma «Tpyba B TpyOe» KoHaeHcupyercs D = 3000 kr/g
HaCBIILIEHHBIX NapoB cepoyriepoaa npu 46 C. Ilo BHyTpeHHeH TpyOe MIET oxJaxJIaromas
Boaa, 10 C, 40 C. Temora nmapooOpa3zoBanus cepoyriiepona r = 340 kJx/kr. Konaencar napa
cepoyrieposa BeIXoauT u3 ammapara ¢ 46 C. Koadpdunuent temnonepenaun 213 K = 2000
B1/(M2K). OnpeenuTh TEIJIOBYIO Harpy3Ky TEIDIOOOMEHHHKA, PACXOJ OXJIaKIAIOMICH BOIBI
Y TTIOBEPXHOCTH TEII0o00MeHa (0e3 yueTa TEIUIOBBIX MOTEPh B OKPYIKAIOIIYIO CPEY).

2. B opHOokoprycHO# BblmapHoil ycraHoBke ymapupaercss GH =10000 xr/d BogHOro
pactBopa NaOH or 6 % wmac. no 40 % mac. Bropuusblili nmap KoHAEHCUpyeTCs B
KOHJIeHCaTope, OCTaTOYHOE AaBiieHre B KoTopoM 1,96 10 Ila (suTamenus napa 2500 xJx/kr,
k 60 C). [laBieHue HachIIEHHOTO BoAsiHOTO rpetorero napa 4,9 10 Ila (temnoconepxanue A
2750 xJx/kr, 150 C). [Totepu obmeit paznoctu temmnepatyp: 6 C, 20 C, 1 C. Tennoemkoctu
pactBopos: 3,77 kJlx/(kr K), 2,50 xIx/(xr K). PactBop momarot nipu 50 C, otBoasT npu 87
C. Kosddunuent temmonepenaun 931B1/(M K) (TemnoTy KoOHIIEHTpanuu pacTBopa U
TEIUIOBbIE MIOTEPU B OKPYIKAIOLIYIO CPEy HE YUUTHIBAIOT). ONpenenuTh: pacXxo/] BbIapeHHON
BOJIbl (BTOPMYHOTO Tapa), pacxoJ TIpelollero Iapa, IOBEPXHOCTh TemIoo0OMeHa
KUTISTUIIbHUKA (TpEroIel KaMephl).

3. Konnenrpanus pacrpeenseMoro KOMIOHEHTa B ra3oBoi ¢aze yH = 4 % mac., yk =1%
Mac. KOHIIEHTpaIMKM pacipeessieMoro KOMIOHEeHTa B KuAKoil ¢aze xu = 0, xx = 4 % wMac.
VYpaBHEHME CBSI3U PaBHOBECHBIX KOHLEHTpauuid y p = 0,5x. Haiitu cpenHIO ABIKYIIYIO
CHJIy Ipoliecca, YUCIIO0 eIUHUI] IEPeHOca MacChl U OTHOLIEHHE MAaCCOBBIX IMOTOKOB JKUJIKON U
ra3oBoii pa3 L /G s mpoTuBOTOYHOMN aOCcOopOLIMU KOMITOHEHTA U3 ra30Boi (asbl.

11.1.2. TunoBsble 3agaHus 1Js1 1a00PATOPHBIX padoT
TumnoBble 3aaHus I J1a0OPAaTOPHBIX pabOT MPUBEICHBI B METOAMYECKUX YKA3aHHSX IO
NPOBEJICHUIO TabopaTopHbIX padot (6.2.2 — 6.2.3).

11.1.3. TunoBbIe TECTOBLIE 3aJAHUSA
Ilpumepvr mecmosvix 3adanuii TO JUCUUIUTHHE (OICHOYHBIC CPEJICTBA B TIOJTHOM
o0Beme xpaHsTcs Ha Kadenpe « XUMUYECKHE U TTUIIEBBIE TEXHOIOTHUN):
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I'mppomexannyeckue mponecchl. [lepemenienre razoB U xKUIKOCTEH

1. Yro Takoe npon3BOAUTEIBHOCTh Hacoca?

1. O0beM XKUAKOCTH, BCACBIBAEMBIIl HACOCOM B €IMHUILY BPEMEHH.

2. Macca uaKocTH, I0JaHHONH HACOCOM B HAlIOPHYIO €MKOCTb.

3. O0BpeM >KUAKOCTH, MOJABAEMOH HACOCOM B HArHETATENbHBIA TPYOONPOBOJ B EIUHHILY
BpPEMEHU.

4. Cymma 00bEMOB >KHUKOCTH, MOAABAEMON B HAMIOPHYIO €MKOCTh M TEPSIEMOW 4Yepe3 CaIbHUK
HAacoca U HEeIJIOTHOCTh B COEIMHEHUSX TPYOOIIPOBOJIOB.

2. JlaTh onpeziesieHHe Haopy Hacoca

1. Hanmop Hacoca - yaenbHas »Heprus, cooOllaeMas €IUHMIE Beca JKUAKOCTU B HAcOCe U
BBIpa)KEHHAs B METpax CTOJ10a epeKaunuBaeMon KU IKOCTH.

2. Hanop Hacoca — yzenbHas 3Heprus, coolIaemMas HacOCOM €IMHHIIE 00beMa )KUAKOCTH.

3. OT0 BBICOTA, HA KOTOPYIO NIEPEKAYNBACTCS KUIKOCTb.

4. DTO BeNMUYMHA, paBHAs Pa3HOCTHU JAaBJICHUN B HAIIOPHOW U IPUEMHOM €MKOCTSIX.

. 3aBHICHT JIM HAIIOp HACOCA OT MJIOTHOCTH MEPEKAYNBACMOM JKUKOCTH ?

. 3aBUCHT.

. He 3aBucwur.

. He 3aBUCHT OT MIIOTHOCTH, HO 3aBUCHUT OT BSA3KOCTH NIEPCKAYNBACMOM KUIKOCTH.
. 3aBUCHUT TIPHU NIEPEKAYNBAHUN KUJIKOCTEN C BHICOKOU IIOTHOCTHIO.

BN W~ W

4: Unen ypaBHeHus bepHysin, o0003HauaeMblii OyKBOH z, Ha3bIBA€TCs
reOMETPUUYECKON BBICOTOM;

MbE30METPUUYECKOIN BBICOTOI;

CKOPOCTHOM BBICOTO;

MOTEPSITHHOWU BBICOTOM.

VYpaBHenue bepHyiun 1715 IBYX pa3iWyHbIX CEYEHUH MTOTOKA TAET B3AUMOCBS3b MEXKITY
JABJICHHUEM, PACXOJIOM U CKOPOCTHIO;

CKOPOCTHI0, AaBiieHreM U Koddduimmentom Kopuonuca;

JaBJICHHEM, CKOPOCTHIO U T€OMETPUYECKON BHICOTOI;

Te€OMETPUYECKOH BBICOTON, CKOPOCTHIO, PACXOIOM.

MecTHbIE NOTEPH SHEPTUH BbI3BaHbI
HaJINYMEM JIMHENHBIX CONPOTUBIICHUN;
HaJIMYMEM MECTHBIX COIPOTHUBJICHUN;
MAaCCOU JIBUXKYILEUCS HKUJIKOCTH;
WHEpLUEN ABUKYIIEHCS KUIKOCTH.

11.1.4. TunoBble 3aJaHUs AJISl CAMOCTOSITEIbHON PadoTHI 00y4aroIIUXCS 0OYHOI (POPMBI
1. OmpenenuTh KPUTHUYECKYIO CKOPOCTb, OTBEYANOLIYIO IEPEXOay OT JAMHHAPHOIO peKUMa

JBIDKEHUS K TypOyJIeHTHOMY, AJis TpyOonpoBoaa quaMerpom d MM, pH IBHXKEeHUH B HeM G Kr/4
KUIKOCTH npu TeMriepatype t °C o BapuaHTam.

[TapameTpsl BapuaHTbl

1 2 3 4 5 6 7 8 9
G, xr/u 1200 1400 1600 1800 2000 2200 2400 2100 2050
d, Mm 50 80 100 150 120 100 80 50 120
t, °C 20 40 30 50 20 30 40 50 90
Kuzakocts | OeH30i | Boga TeKCaH | renTaH | NeHTaH | TOIyoJ | aneToH | OeH3uH | ¢eHoun
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2. OmnpeenuTh MacCOBBIN PacxXo/ HACHIIIEHHOTO BOASIHOTO Mapa, UAYIIETo Mo TpyOe quamMeTpom
D = 200mm mpu Ttemneparype t 0C m aGcomtoTHOM naBneHun Pabc ar, ecnm mepeman y
HOpMasibHOU uadparmer h = 50 MM pT. cT., tuametp auadparmer d =160 mm, a ee kodhduiueHT
pacxonma oo = 0,77.

3.0mpenenuth KOIPPUIUMEHT TETUIOOTAAYN IS KUAKOCTH, MPOXOJSAIICH IO KOJBIEBOMY
(MEXTpyOHOMY) IPOCTPAHCTBY TEIUIOOOMEHHUKA «TPpyOa B TPyOe» CO CKOPOCTHIO (® M/C; CpeIHSA
temneparypa crenku tcr 0C. Hapyxknas TpyOa TermmooOMenHnKa 54x4,5 MM, BHYTpeHHsIS 26X3
MM. Cpennss Temmeparypa xxugakoctu tcp 0C

4. OmpenenuTh MOBEPXHOCTh  TEIJIONEPENaud  TOPU3OHTAIBHOIO  KOXKYyXOTpyOuaToro
TeriooOMeHHuKa Juis HarpeBa G Kr/d skuakoctu oT Temmeparypel 18 0C mo Temmeparypsl
KUIIEHUs tKUI. Ipu aTMochepHOM JaBieHMu. HarpeB mpou3BecTH HACBIIIEHHBIM BOJSHBIM
napom fasiennem Pa6e. Kosddumuent tennonepenaun K= 1280 Bt/ M?K.

11.2. TunoBble KOHTPOJILHBIE 3aJaHUSl WM HHbIe MATEPHAJIbI, HEOOXOAUMBIE sl
OLICHKM 3HAHUI, YMEHHM i, HABBIKOB M (WJIM) ONBITA B X0/Ie ATTECTALUM 110 JUCHHUILIHHE

dopma MpoBeJCHUS aTTECTAMM 1O TUCHUIUIMHE — 3a4eT C OLEHKOW: M0 pe3yibTaTaMm
HAKOMHUTEIBHOTO PEeHTHHra UK B (hOpME YCTHOTO 3a4eTa C OLEHKOW ISl 00yYarOIUXCsl OYHOU U
3204HOM (HOPMBL.

Ilepeyens BonpocoB K 3a4eTy ¢ oneHkoii no gucuuniaune 61.B.0O/1.3 «TexnoJsiornyeckue
NMpoIecchl ABTOMATH3HPOBaHHBIX npou3BoacTe» (ITK-1, UTIK-1.1):

1. OO011e NpUHIUIIBI aHAIM3a U pacyeTa TeXHOJIOTHYECKUX ITPOLECCOB.

2. XapakTepUCTUKH JUCIIEPCHBIX MaTEpUaIOB.

3. Knaccugukanus rugpomMexaHMuecKuX MpoleccoB. MarepuanbHblil 6aaHc
IPOLIECCOB.

4. OrcrauBanue. OnpeneneHre CKOPOCTH OCAXKICHUS.

S. Cxema pacuera OTCTOMHHUKOB.

6. OcaxxieHue B 1oJie IEHTPOOEKHBIX CHIL.

7. [{MKITOHHBIN TTpOIIECC.

8. OcaxxieHue B 101 WEKTPUUECKUX CHJL.

9. O®unbrpoBanue. Kuneruka puiabTpoBaHus.

10.  dunbTpoBaHME NpH MOCTOSHHOM mepenane AaBieHus. OnpeneneHne

KOHCTaHT (DMIIbTPO-BaHMUSL.

11. @uIbTPOBAHKE NPU NOCTOSHHONW CKOPOCTH. Y pABHEHHE ITPOMBIBKH.

12. Cxema noabopa GpuUIbTPOB.

13. @ubTpoBaHME MO AEHCTBUEM LEHTPOOEIKHBIX CHIL.

14.  HnreHcuduxanus npoueccon (GuiIbTPOBAHUS.

15. [TceBnooxmxenue. ['mapoanHaMuKa nCeBI00KUKEHHOTO CIIOS.

16.  OmnpeneneHue CKOPOCTH Havaja MCEBAOOKMKEHUS U CKOPOCTH BUTAHHUS.

17. [TepememnBanue. XapakTepUCTUKH U CITIOCOOBI IEpEMEIIBAHMUSL.

18.  MexaHuueckoe nepeMenInBaHye. 3aTpaThl MOIIHOCTH Ha MepeMelliBaHue.

19. Cxema mogbopa Memaox.

20.  CrocoObl pactipocTpaHeHHs TEIUIa U BUJIbI TETIIO00MEHA.

21. TermmonpoBOAHOCTh OAHOCIOMHON U MHOTOCITIOMHON CTEHOK.

22.  VYpaHenue TeriootAayd. KoahpGuuueHT TenaooTnaun U ero 3aBUCUMOCTb

OT pa3IUYHBIX(aKTOPOB.

23.  Amnanorus nepeHoca Terjia U UMITyJbca.

24.  OcCoOOEHHOCTH TEIUIOOTIa4X TIPU BBIHYKICHHOM JBKEHUH TETUTIOHOCHTEIIS.
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25. TennooTaada mpu KOHASHCAIIUU TTAPOB.

26. TennooTaava npu KUMEHUH KUJIKOCTEH.

27. PannannoHHO-KOHBEKTUBHBIA TEILIOOOMEH.

28.  VYpaBuenue Terionepenaun. Cs3b KO3QHUIMEHTA TEIJIONEepPEeIadu ¢

K03 (PUIIMEHTAMH TETUIOOTIAYH.

29.  CpenHsist ABIKYIIAs CHIIa TIpoliecca TEIIoNepeaud | ee OnpeelieHIe s
Pa3TMYHBIXCXEM JIBHIKEHUS TETUIOHOCUTEIICH.

30.  Pacuer TemmnepaTypbl CTCHKH U TOJIIIMHBI TETUIOBON H3OJISIIHH.

31. Crioco0bl I3MEHEHUS MHTCHCUBHOCTH TETIOO0OMEHA.

32.  HarpeBanue. OCHOBHbBIC paCUETHBIC 3aBHCUMOCTH.

33.  Oxunaxnenue. OCHOBHbIC pacueTHBIC 3aBUCUMOCTH.

34.  OcCHOBHBIC pacYeTHbIC 3aBUCUMOCTH NP KOH/ICHCAIIMH TIAPOB.

35.  Cxema pacyera TermI000MEHHOH anmapaTryphl.

36. MarepuanbHblii 0agaHC U ypaBHEHHE pabodeil IMHUK MacCOOOMEHHOTO MpoIiecca.
37.  Juddy3noHHBI 1 KOHBEKTUBHBIH

nepeHoc BemlecTBa.38.MaccooTaaya.
YpaBHEeHHE MacCOOTIauH.

39.  Macconepenaya. YpaBHEHHE Maccollepeayuu.

40. MarepuanbHsiil 0ananc abcopOuuu. YpaBHeHHE paboueil TMHUH Tpoliecca
abcopOIuu.

41. JIMCTHIIIAIMS U peKTUDUKALIHSL.

42. MatepuanbHblii 6aaHC CYIIKH.

43.  H3o0pakeHHe MpOIECCOB M3MEHEHUsI COCTOSIHUS BO3AyXa Ha |-X - quarpamme
(HarpeBaHue, OXJIKJICHHUE, CYIIIKA).

IIpumepHBIii TeCT 1JI1 HTOTOBOT0 TECTUPOBAHMSA:

Tema 1.1. Benenue. (ITK-1, UTIK-1.1)
NneansHol JKUAKOCTBHIO HA3LIBAETCSA
JKUJIKOCTB, B KOTOPOH OTCYTCTBYET BHYTPEHHEE TPEHUE;
YKUJIKOCTD, TTOIXO/ISIIAsST 711 TPUMEHEHUS;
JKHUJIKOCTh, CITOCOOHAs CKUMAThCS,
JKUJIKOCTh, CYIIECTBYIONIAs TOJIBKO B ONPEIEICHHBIX YCIOBUSX.

P

Tema 2.1. Tuapomexannveckue mporecchl. Ilepemenienne razoB u xuakocten (ITK-1,
WNIIK-1.1)

Harmop Hacoca 310

1. ynensHas sHEprus, coodIaemMasi €IMHUIIE Beca KUIKOCTH B HACOCE U BBHIPAKECHHAS B METpax

cTonba nepexaunBaeMom KUIKOCTH;

2. yaenbHasi 2Heprus, coodIiaemMasi HaCOCOM €IMHUIIE 00beMa KUJIKOCTH,

3. BBICOTA, HA KOTOPYIO MEPEKAUMBAETCS HKUIKOCTh;

4. BeNM4YMHA, paBHAs Pa3HOCTHU JABJICHUI B HAIIOPHOW U IPUEMHOU EMKOCTSIX.

Tema 3.1. T'uapomexanudeckue mporeccsl. PunprpoBanue. Ouncrtka razos (ITK-1, UIIK-
1.1)
JBrxyeit cusoi nporecca (UIbTPOBAHUS SIBIISIETCS:
1. pa3HOCTh JHaBiECHHMN B pa3ieiseMOl CYCIEH3WH 10 (UIBTPOBAIBHON TMEPErOpPOIKd U B
bunbTpe 3a NeperopoIKoi;
2. pa3HOCTh TEMIIEpaTyp B pPa3AeNsieMOil CyCIEeH3UH 10 (UIBTPOBAIBHON MEPEropojKd U B
buIBTpE 3a NEPETOPOIKOM;
1. pa3HOCTh KOHIIEHTpAlMW B3BEIICHHBIX YaCTUI[ B pa3leiseMOl CYCIECH3WH [0
(GuIbTPOBAILHOM MEPETOPOAKU U B PHIIBTPE 32 MEPETOPOAKOI;
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1. pa3HOCTh KOHIIEHTpAIlMi CTaOWIM3aTOPOB B pa3leisieMOil CyCHEH3WH 10 (PHIBTpOBaIBLHOM
MEPETOPOJIKH U B (PUIBTpPE 32 IEPETOPOIKON;

Tema 4.1. TemnoBeie mporecchl xumuueckor mpombiuieanoctu (ITK-1, UTTK-1.1)
Llesb cocraBieHus ypaBHEHHS TEIJIOBOTO OalaHca
1. ¢ HenbIo oNpe/ieNieH sl TEIJIOBOW HAarpy3KH;
2. ISt OTIPEICIICHUS PACX0/Ia TEIJIOHOCHTEIS;
3. UIs OTIpeIeTICHUs OTHOW U3 TEMIIePaTyp TEIIOHOCUTEIIS,
4. BCe mpeIbIIYIIHE OTBETHI BEPHBI.

Tema 5.1. Iporneccer macconepenaun (ITK-1, NUTTK-1.1)
3aBHCUMOCTH MEXKITY KO3(D(DHIMCHTAMU MacConepead K MacCOOT/Ia4U BhIPAKACTCSI
1. ypaBHEHHEM aTUTUBHOCTH (Ha30BBIX COMPOTUBIICHUN;
2. ypaBHEHHUEM aIMTHBHOCTU TEPMHUUYCCKUX COMPOTHUBIICHHH;
3. ypaBHEHHEM CIUIONIHOCTH MOTOKA,;
4. ypaBHeHueM bepHysuu.

Pernamenr NMPOBCACHUA TEKYIIECI0O KOHTPOJISA B (bopMe KOMIIBIOTEPHOI'0 TECTUPOBAHUI.

Koua-Bo 3apannii B 0aHke Koua-Bo 3apanuii, Bpems Ha
BONPOCOB npeabsABIAeMbIX TeCcTHPOBaHHE, MHH.
o0yuamomemycsi
100 10 15

[Tomublii GoHA OLEHOYHBIX CPEACTB UISI MPOBEACHUS MPOMEXKYTOYHOH aTTeCTallMd B
dopMe KOMIBIOTEPHOIO TECTHUPOBaHMSA pa3MeUleH B OaHKe BOIPOCOB JaHHOTO Kypca
JUCLIATIIIVHBI.
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