MUHUCTEPCTBO HAVKH U BBICLLEI'O OBPA30BAHHMS POCCUMCKOW ®EJIEPALIMU

OEIEPAJIBHOE 'OCYIAPCTBEHHOE BIOJDKETHOE
OBPA30BATEJIBHOE YUPEXJIEHHE
BBICIIIET'O OBPA30OBAHUS

"BPATCKUM 'OCYIAPCTBEHHBIN YHUBEPCUTET"

YTBEPXJIAIO

IIpopekrop no yuebHoM padore
A2 E.N.JIykoBHHKOBa
[
vl //Afﬁéﬂzf 20&’ i

PABOYAS ITIPOI'PAMMA IUCHUITJIMHBI
Bb1.B.09 TensiomaccooOmenHoe 060pya0OBaHHe NPEANPUATHI

3akperuiena 3a kapeapoir  IIpomMblIeHHOH TeNJI03HEPreTHKH

Yuebusiid an  bz130301 20 I1TD.plx
Hanpagsnenue: 13.03.01 TeruiosHepreTuka u TEIIOTEXHUKA

KBanubukanus Bakaaasp

®opma oOyueHHUsT 3a04Has
Ob6mas tpynoemkocte 8 3ET

Buasl KOHTPOJIS HA Kypcax:
KypcoBoii npoekT 4, Dx3ameH 4

Pacnpene.neﬂue YacoB JHCUHIIJIHHBI IO KypcaM

Kypc 4
Hroro
Bun zasaruii yi | Pl

Jlekumw - 12 112 |12 |12
JlaboparopHsie 12 |12 |12 |12
IIpakTHueckue 14 (14 |14 |14
B TOM umcne UHT. 6 6 6 6
Hroro aya. 38 (38 |38 |38
KonrakTHas paGoTta 38 (38 |38 |38
Cawm. pabora 241 | 241 | 241 | 241
Yackl Ha KOHTPOJIb 9 9 9 9
Hroro 288 | 288 | 288 | 288




I[Iporpammy coctaBui(u): é
K.m.H., 0oy., Peodseea B.H. 47 T

PaGoyas nporpamMMa JUCIUAIUIMHEI

TennomaccoobMenHoe 000pya0BaHHE NPEANIPHATHIA
paspaborana B cooTBercTBHH ¢ PI'OC:

®enepanbHbIi rOCy 1apCTBEHHBIH 00pa3oBaTeNbHbIH CTAHIAPT BBICIIEr0 00pa3oBaHus [0 HAIIPABICHHIO
noxroroBkd 13.03.01 TensosHepreTuka U TEILTOTEXHHUKA (YpoBeHb OakanaBpuaTa) (nprka3 MHHOOpHaAYKH
Poccuu ot 28.02.2018r. Nel43)

COCTaBJICHA HaA OCHOBaHHH y‘-ICﬁHOl"O IiaHa:

Hanpagsnenue: 13.03.01 TennosnepreTuka H TEIIOTEXHAKA
YTBEPXKIEHHOTO npuKa3oM pektopa ot 03.02.2020 nporokon Ne 46.

PabGouas mporpamma o100peHa Ha 3aceJaHuy Kadeapsl

IIpoMBImMJIeHHOH TENI0IHEPTeTHKH

IIpoTokon oT LE. OF, 204 r. Ne A 7

Cpox nefictsust iporpammsl: &AL = AVZY yur.

3aB. kadenpoit Pensen A. A.

IIpencenarens MK®
crapimuii npenogasaress Y iabaHoB AL % P 77 Of. 2044 2or. A7

OtBercTBeHHBIH 3a peanusauuio OITOIT — é//{%ﬁ/éZ a / 7.
_ “(monnucy) (@10)7 ;
Jupektop OuGIHOTEKH () Mﬂ/ 6@(&'(,{,44 a 1. @\ _
(moamuck) (®NO)

Ne perucrpanuu i 72
(MeToIHYECKHH OTHEN)




[Iporpammy cocraBui(m):
K.m.H., ooy., Deosesa B.H.

PaGouas mporpamMma JUCIUTITHBI
TemnomaccooOMeHHOe 000pyI0BaHUE NIPeANPUSTHI
paspabotana B coorBercTBUH ¢ I'OC:

Gbez[epanLHLIﬁ Tocy,[[apCTBeHHHﬁ 06pa30BaTeJlLHBIfI CTaHAAPT BBICHICTO O6pa3OBaHI/ISI I10 HalIpaBJICHUIO

noarotoBku 13.03.01 Temnosneprerrka u TeroTexHuka (ypoBeHb OakanaBpuara) (nmpuka3 MunoopHayku
Poccun ot 28.02.2018r. Ne143)

COCTaBJICHA HAa OCHOBAHUH y‘-IC6HOl"O I1J1aHa:

Hampasnenue: 13.03.01 Tennosnepreruka u TemIOTEXHUKA
yYTBEPkKAECHHOr0 npuka3zoM pexropa ot 03.02.2020 nportokos Ne 46.

PaGouas nmporpamma oo0peHa Ha 3aceJaHuH Kadeapsl

HpOMLIHIJIeHHOﬁ TECIJIOOHEPI€TUKHA

[IpoTokomn ot 20 r. Ne

CpoK AeiCTBHS TPOTPAMMBI: VU.T.

3aB. xadenpoit Denser A. A.

[Ipencenarens MK®

CTapuIui npenojaBarenb YiabsiHoB A.Jl. 20 T.

OtBerctBeHHbI 3a peanusanuio OITOIT
(moamnuck) (®UO)

JupexTop OubInoTeKn

(monrmuck) (®UO)

No peructpanun

(MeToMYECKU  OTAEI)



BuszupoBanue PII/] 1151 McriOSTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®
crapiuii npenojiaBarenp YibsiHoB A/l 2021 r.

Paboyas mporpaMMa mepecMoTpeHa, 00cykeHa 1 0100peHa st
ucnonHeHus B 2021-2022 yueOHOM roy Ha 3aceaHuu Kadeapsl
IpoMBIIITIEHHOH TENMI0IHEPTeTHKH

Buecens! usmenenust/nononnenus (Ilpunoxenue )

[Iporokon ot 2021 1. Ne
3aB. kagenpoit DexnsieB A. A.

Buzuposanue PIIJ] 119 ucno/iHeHust B o4epeIHOM Y4eOHOM roay

IIpencenarens MK®
CTapIInii mpenoaaBaTens YabsHoB A.Jl. 2022 1.

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa u 0j00peHa s
ucrnonHenus B 2022-2023 yueOHoM roay Ha 3aceganun Kabeapsl
I[IpombIlJIEHHOI TeNJI03HEePTreTHKH

Buecens! msmenenust/nononnenus (Ilpunoxenue )

IIpotokom or 2022r. Ne
3aB. kadeapoit PeasieB A. A.

BusupoBanue PII/] 1151 MCIIO/IHEHMSI B 0YepPeTHOM y4eOHOM roay
IIpencenarens MK®

cTapiuii npenoaasarens YiabsHoB Al 2023 1.

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa 1 ogo0peHa st
ucroauenus B 2023-2024 yueOHOM roay Ha 3acefaHuu Kadeapsl
ITpoMbIIIIeHHOI TeNI03HEPTreTHKI

Brecens! m3meHenust/nononaenus ([Ipunoxenue )

[Iporokom o 2023 1. Ne
3aB. kabeapoit DexnsieB A. A.

BuszupoBanue PII/] 1151 McriosTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®

crapiuii npenojasatenp YiabsiHoB A.Jl. 2024 r.

Pabouas nporpamMmMa nepecMoTpena, oocysxaeHa u ono0pena asst

ucnoHeHus B 2024-2025 yyeOHOM rony Ha 3aceIaHuu Kaheapbl
IIpoMbIlICeHHON TeNJI03HEePreTHKU

Brecenb! m3menenus/nononaenus (Ipunoxenne )

IIpoTokomor __ 2024 . Ne
3aB. kadenpoit Pemsies A. A.



1. HEJIX OCBOEHUSA JUCLUAITJIMHBI

1.1

INoxyanTs MaTepraa HEOOXOAUMBIH IS TPOSKTUPOBAHKS U YKCIITyaTaI[il, COBPEMEHHBIX TETIIOMAaCCOOOMEHHBIX
ycTaHOBOK. MaTtepuan JaeT OCHOBY [UIsl TUIIJIOMHOTO IpoekTupoBaHus. Hayuuts Oynymux 6akanaBpoB BIaJeTh
METOJIaMH pacyeTa TEMIOTEXHOIOIMYECKUX CXEM, NIPOIIECCOB M aNnapaTroB; HCTOYHUKAMH U METOJaMH HCIOIb30BaHUS
BTOPHYHBIX YHEPTOPECYPCOB; CHCTEMaMH IS 3aIIUTHI OKPYXKAIOIIEH Cpelbl; MpaBMIaMH 110 0(pOPMIICHHIO TIPOEKTHO-
KOHCTPYKTOPCKOW JOKYMEHTALUU.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

IMyx (pazgen) OOIT: Bb1.B.09

2.1

TpeOoBanus K NpeABapUTE/ILHON NOAr0TOBKe 00y4al0lIerocs:

2.1.1

HcTouHuKY TemTocHa0KeHs

2.1.2

TemnomaccooOMeH

2.13

MaremaTnueckoe MojenupoBanrue Ha OBM

2.14

Teopen«mecxax 1 IIpUKIIagHass MCXaHHUKa

2.1.5

dusuka

2.2

JucuunanAabl 1 NPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHOW THCIHILTHHBI (MOIYJIS) HEO0XO0MMO KaK
npeiIecTBYOIIee:

2.2.1

Kornoarperarsl cpegnero u BbIcOkoro aasiieHus cepun bK3

222

OxpaHa OKpy>Kaloliei cpesibl MpU padoTe TEINIOIHEPTeTUIECKUX O00BEKTOB

223

HOI[FOTOBK& K Ipoueaype 3allliThl U 3alllUTa BLIHyCKHOﬁ KBaHH(l)HKaHHOHHOfI pa60T1)1

3. KOMIIETEHIIMHA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JTUCIIUITJINHBI

(MOZY.JIA)

IIK-1: roToBHOCTH K YYacTHIO B padoTax no ocBoeHuio cxem pasmemernusi OIl/[ u ux cucrem, 10Bo/iKe TEXHOJIOTHYECKHX

MmpoueccoB, BLINOJHECHUH CIICHIUAJTBHBIX PAaCU€TOB

Wnpukarop 1 | [IK-1.1. YaactByeT B pa3zpaboTke cxem pasmenienns OIJ] B COOTBETCTBHH C TEXHOJIOTHEH TPOU3BOICTBA.

IIK-3: roTOBHOCTH K YYACTHIO B KOHTPOJIE M YIPABJIEHNH MeTPOJIOTHYeCKHM 00ecriedeHneM TeXHOJIOTHIeCKAX MPOLeccoB

o1

Wumukarop 1 |I1K-3.1. [leMoHCTpUpyeT 3HaHHE METPOJIOTHIECKOTO 00eCTIedeH s TEXHOIOTHIecKHX mponecco OIT/].

WNupukarop 2 |T1K-3.2. Mcnonp3yeT THIIOBBIC METOMBI pacueTa U CXeMbI METPOJIOTHUECKOTO 00SCIIEYCHHUS TEXHOJIOTUICCKUX

npoueccos OITJ.
B pe3yiabTaTte 0cBOeHHS TUCHUILINHBI 00yYaOMIMiics 10/KEeH
3.1 |3uaTs:

3.1.1 | ucrouHMKH HHPOPMAIIUH TSI cCaMO0OPa30BaHMsI B paMKax BEIOPAHHOTO HAIpaBJICHH; THHOPMAIIMOHHBIC TEXHOIOTHH, B

TOM YHCJIE COBPEMEHHBIE CPEACTBA KOMITBIOTEPHON IpaMIKK B CBOSH IPEIMETHOM 00J1acTH.
3.2 [ Ymern:

3.2.1 | opraHH30BaTH NMPOIIECC CaMOOOPa30BaHNUs; IPUMEHATH METOIBI M CPEICTBA CAMOOPTAaHHU3AINH B CAMOOOPa30BaHUS;
aHAM3UPOBATH HAYYHO-TEXHUUECKYIO HH(POPMALIUIO, H3Y9aTh OTEUECTBEHHBIN 1 3apYOEKHBIN OMBIT 110 TEMATHKE
HCCIIEAOBAHMUS.

3.3 | Baagern:

3.3.1 | MeToiaM# caMOOpraHU3aIlK; HaBBIKAMHU PUMEHEHHS CPEICTB CaMOO0pa30BaHUs U CaMOOPTaHU3aIUH B
podecCHOHANBHOI eITeTbHOCTH; 0000IICHHEM, aHAITU30M, BOCIIPUATHEM HH(DOPMALIIH, IIOCTAHOBKOH LIETU U BEIOOPOM
yTeH ee JOCTHKCHUSI.

4. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJINHBI (MOJXYJIS)
Kon Bun HaunmenoBanue pa3nenoB u | Cemectp /| UacoB | Komneren- | Jlureparypa | Uurte | [Ilpumeuanne
3aHATHSL | 3aHATHSA Tem Kypc N PaKT.
Paspnen | Pazgen 1. OcHoBHBIE BB U

KJaaccHpUKALUsI

Ten10Macco00MeHHOro

000pyn0BaHUs

NPOMBIIITIEHHBIX

npeanpusi Tl




1.1 Jlex OCHOBHBIE BUIBI H 0,5 IIK-1 IIK-3 JI1.1 TIK-1.1; IIK-
KiaccuGUKaIs 21032 3.1; TIK-3.2
TEIIOMAacCOOOMEHHOTO
obopyaoBaHuUs
[IPOMBIIIICHHBIX NPEANPUATHI

1.2 Cp 8 ITK-1 TIK-3 JIT.1J12.1 TIK-1.1; TIK-

J2.2 3.1; [IK-3.2
2122
Paznen |Pa3pmen 2. TemoHocurTeau, ux
CBOiicTBa, 00J1aCTH
NpUMeHeHUs!

2.1 Jlex TermmoHoCHTEN: OCHOBHBIC 0,5 ITK-1 ITK-3 JI1.1 ITK-1.1; TIK-
CBOICTBa, 00J1aCTH 2122 3.1; [IK-3.2
PalMOHATIBLHOTO IPUMEHEHHS.

2.2 Cp 16 ITK-1 IIK-3 JIT.1J12.1 TIK-1.1; TIK-

J12.2 3.1; TIK-3.2
2122
Paznen | Paspes 3. PekynepaTuBHbIe
TeNJI000MEHHUKHU
HENpPePbIBHOTO U
NepHOAUYECKOTO0 1eiiCTBUSA

3.1 Jlex PexyneparuBHble anmapaTsl 0,5 [TK-1 ITK-3 JI1.1 TIK-1.1; TTK-
MIEPUOTUIECKOTO ICHCTBUS; UX 2192 3.1; I1IK-3.2
TEIUIOBBIE OaNaHChl, rpaduKu
TeMIepaTyp ¥ Harpy3KH.

Metoabl HHTEHCUBUKAITUN
TEMJI000MEHa.
TermtoBsie TPyOBI 1
TepMocu(OHBI; 00JIaCTh UX
MIPUMEHEHUSI.
3.2 Cp 16 IK-1 IIK-3 JIT.1J12.1 TIK-1.1; TIK-
J2.2 3.1; TIK-3.2
2122
33 OK3aMeH 0,5 IK-1 TIK-3 JI1.1 TIK-1.1; TIK-
21032 3.1; TIK-3.2
Paznen | Pa3nen 4. PereHepaTuBHBIE
TeNJI000MEHHUKH €
HEMOJABUKHOI U MOABUKHOMI
HAaCaJKaMH,
ra3o:KuAKOCTHbIE U
JKMIKOCTHO-3KMIKOCTHbIE

4.1 Jlex PerenepatuBHbie 0,5 ITK-1 ITK-3 JI1.1 TIK-1.1; TIK-
TEIIO0OMEHHUKH C 2122 3.1; [IK-3.2
HENOJBYKHOM U IOJBHKHOM
HacaJKaMH, ra305KHIKOCTHBIC U
JKUJIKOCTHO-)KUIKOCTHBIC

4.2 J1ab OnpeneneHne BpeMeHH 1 [K-1 IIK-3 JIT.1J13.2 TIK-1.1; IIK-
HarpeBa TBEPJbIX Tel 2152 3.1; [IK-3.2
Pa3IUYHON TETIOBOH
MAaCCHBHOCTH

43 JIab TemmoBoit 6ananc MypenbHOH 1 [IK-1 ITK-3 JI1.1J13.2 TIK-1.1; TIK-
JNEKTPOIeUn 2132 3.1; TIK-3.2

4.4 Cp 16 ITK-1 TIK-3 JIT.1J12.1 TIK-1.1; TIK-

J12.2 3.1; [IK-3.2
2122
4.5 DK3aMeH 0,5 IK-1 TIK-3 JI1.1 TIK-1.1; TIK-
2132 3.1; TIK-3.2
Pasgen | Pasgen 5. CMecureabHbIe

TEeNJI000MEeHHUKH
KOHCTPYKIUH, TPUHIIUTI
NeiiCTBHS, PeKUMBbI
IKCILUTYaTANHHA




5.1

Jlex

CMmecuTenbHbIE
TEII00OMEHHBIE annaparsl 1
YCTAHOBKH: KOHJCHCATOPHI
CMeIIeHNs, CKpyOOepsI ToJIbIe
U HacaJ04HbIE,
KOHJULIUOHEPHI, FPaIUPHH.
Koncrpykuuu
anmapatoB.AtuabaTHbIE
YCTaHOBKH, HCITAPUTEINH C
ruapoHOOHBIM
TEIJIOHOCHUTEJIEM,
6apOoTaXHOIICHHBIE
YCTaHOBKH, YCTaHOBKH C
MIOTPY>KHBIMH TOPEIKAMH.
KoHncTpykuuu annapaTos.

0,5

IK-1 TIK-3

J1.1
0132

TIK-1.1; TIK-
3.1; TIK-3.2

52

Cp

16

I1K-1 TIK-3

JI1.1J12.1
J12.2
2102

IK-1.1; TIK-
3.1; TIK-3.2

53

DK3aMeH

0,5

IK-1 IIK-3

J1.1
301322

TIK-1.1; TIK-
3.1; TIK-3.2

Paznen

Pa3zgen 6. TensioBoii,
THAPABJINYECKH,
NPOYHOCTHOMH pacyeTsbl
peKynepaTuBHbIX
Ten1000MeHHNKOB

6.1

Jlex

TennoBoil, KOHCTPYKTHUBHBIN 1
MTOBEPOYHBII pacueThl
TEIUI00OMEHHHUKOB.

OCHOBHBIE 3JIEMEHTHI U Y3JIbl
TEII000MEHHHUKOB.
I'uppaBanueckuii pacyer
anmnaparos.

Amnmnapatsl ¢ pa3BUTBIMU
MTOBEPXHOCTSIMH TEIUIOOOMEHA,
crocoObl X U3TOTOBJICHUSI.

0,5

ITK-1 TIK-3

J1.1
2102

IK-1.1; TIK-
3.1; [IK-3.2

6.2

Cp

16

IK-1 TIK-3

JI1.1J12.1
2.2
21092

TIK-1.1; TIK-
3.1; TIK-3.2

6.3

DK3aMeH

0,5

IK-1 IIK-3

J1.1
0132

TIK-1.1; TIK-
3.1; TIK-3.2

Pazgen

Paspnen 7. Ucnnapure/bHble,
ONpeCcHUTEJIbHbIE, BbINAPHbIE
U KPUCTAIM3ALMOHHbIE
YCTAHOBKHU; NPUHLMII
neicTBuA

7.1

Jlex

®dusnuecKue 0OCHOBBI
MIPOIIECCOB BBITIAPHBAHUSI.
CsoiicTBa pacTBOpPOB.CXEMBI
BBINIAPHBIX YCTAHOBOK C
arnmapaTaMy MOBEPXHOCTHOTO
THTIA: IPSIMOTOYHEIE,
MIPOTUBOTOYHEIE, CMEIIAHHBIE,
HENPEPHIBHOTO U
MIEPUOTUIECKOTO JICHCTBUS; C
KOHJICHCATOPOM, C
MIPOTUBOABIICHUEM, C
YXYALUICHHBIM BAaKyyMOM, C
TEIUIOBBIM HacocoM. BeimapHbie
YCTaHOBKH: aJriabaTHEIE, C
KOHTAKTHBIMU HarpeBaTeIIMHU
7 TIOTPY>KHBIMH TOPEITKAMH.

I1K-1 TIK-3

J1.1
21092

IK-1.1; TIK-
3.1; [IK-3.2

7.2

Cp

16

IK-1 IIK-3

JI1.1J12.1
J12.2
0132

TIK-1.1; TIK-
3.1; TIK-3.2

7.3

DK3aMeH

0,5

I1K-1 TIK-3

J1.1
21092

TIK-1.1; TIK-
3.1; TIK-3.2




Pazgen

Pasznen 8. OcHoBHBIE
KOHCTPYKIMH aNnaparTos,
TEJIOBbIE CXEMBI U

YCTAHOBKH
8.1 Jlex CxeMBlI TIOI0TpeBa PacTBoOpa. 0,5 IK-1 TIK-3 J1.1 IK-1.1; [IK-
OnTuManbHOE YUCIIO CTYTIEHEH 2132 3.1; TIK-3.2
YCTaHOBKH.
PaunonanbHbIe cxembl
WCTOJIb30BaHUsI BTOPUYHOTO
teruia. Konctpykunun
BBITIAPHBIX alapaToB.
Cenaparops! u
OpBI3rOOTIEIUTENH.
[lepcrieKTHBBI pa3BUATHS
BBITIAPHEIX aINIapaToB U
YCTaHOBOK.
8.2 Cp 16 [K-1 I1K-3 JI.1J12.1 IK-1.1; [IK-
J2.2 3.1; [IK-3.2
2122
8.3 OK3aMeH 2 IK-1 T1K-3 JI1.1 IK-1.1; TIK-
2122 3.1; [IK-3.2
Pasgen |Paszmen 9. ®uszuko-
XHMHYeCcKHe U
TepMOANHAMUYECKHE OCHOBBI
NPOLEeCCOB BbINAPUBAHUS U
KPHCTAJJIM3ALMHI; OCHOBBI
TEIJIOBOr0 pacyera
9.1 Jlex DOUBNKO-XUMHIECKUE U 0,5 ITK-1 ITK-3 JI1.1 TIK-1.1; TIK-
TEPMOJIMHAMUYECKHE OCHOBBI 2122 3.1; [IK-3.2
IIPOLIECCOB BHIMAPUBAHUS U
KPHUCTAJLTU3AINH; OCHOBBI
TEIUIOBOTO pacyueTa
9.2 J1ab Onpenenenne GU3NKO- 2 [K-1 IIK-3 JIT.1J13.2 TIK-1.1; TIK-
XUMUYECKOH TeMIepaTypHOi 2132 3.1; TIK-3.2
JIETIPECCHUU PaCTBOPOB
9.3 IIp TemoBoii pacuer 4 IK-1 IIK-3 JIT.1JI3.1 Pabora B
TPEXKOPIYCHOH BBITApHOH 21032 MaJIBIX
YCTa-HOBKH. rpynnax I1K-
1.1; IIK-3.1;
MK-3.2
9.4 Cp 16 MK-1 TIK-3 JI1.1J12.1 MK-1.1; [IK-
2.2 3.1; [IK-3.2
21022
9.5 OK3aMeH 0,5 IK-1 IIK-3 JI1.1 IK-1.1; TIK-
21022 3.1; [IK-3.2
9.6 KIT 0,5 IK-1 T1K-3 JI1.1J13.1 IK-1.1; TIK-
2122 3.1; [IK-3.2
Paznen | Paznen 10. Ileperonnsie u
pexkTH(UKAIUOHHBIE
YCTAHOBKH; KOHCTPYKIIMH U
NPUHILUI AeiicTBUS
anmaparoB; GU3NKO-
XHMHYECKHE U
TepMOANHAMUYECKHE OCHOBBI
NPOLECCOB NMEePEroHKU U
pexkTH(UKAIHI
10.1 Jlex OO01ue CBeICHUS O TIEPETOHKE 1 ITK-1 ITK-3 JI1.1 TIK-1.1; TIK-
u pexrudukanmuu. Gu3nuko- 2122 3.1; [IK-3.2

XHUMHUYECKHE CBOMCTBA
OMHAPHBIX CMECEH.
OCco0EHHOCTH TPOIIECCOB
KHUIICHUS U KOHICHCALIUN
OMHApHBIX

cMeceil. A3e0TpOITHbIE CMECH.
Juctumsus.




10.2 JIa6 W3ydenne npouecca 2 IK-1 TIK-3 JI1.1J13.2 IK-1.1; [IK-
HENPEPHIBHOMH pEeKTH(QUKAIIMU 21022 3.1; [IK-3.2
OMHApHOW cMecH
10.3 Cp 16 IK-1 IIK-3 JI1.1J12.1 IK-1.1; TIK-
2.2 3.1; [IK-3.2
21022
10.4 OK3aMeH 0,5 IIK-1 IIK-3 JI1.1 IIK-1.1; TIK-
2122 3.1; [IK-3.2
Paznen | Paspes 11. ®a3oBble
JAUATPaAMMBbI COCTOSTHUS
cMecel JKMIKOCTel: 0CHOBBI
KHHEMaTHKU MAaccoo0MeHa;
MaTepHaJbHbII U TeNI10BOM’
pacyeT YCTAHOBKH
11.1 Jlex Juarpamma cocToSHUS t-y-X U 1 [IK-1 IIK-3 JI1.1 JIEKIHS C
Juarpamma paBHOBECHS Y-X 21092 pasbopom
OuHapHBIX cMeceit. [Iporeccs KOHKPETHBIX
B PEKTU(UKATMOHHBIX cutyauuit [1K
YCTaHOBKaX U UX U300paKeHHE -1.1; TIK-3.1;
Ha t-y-X U y-X Juarpammax. [K-3.2
Hednermanus u
pektudukanus. CXeMsl
PEKTH(UKAITHOHHBIX
YCTaHOBOK IS IBOMHBIX U
TPOMHBIX CMECei.
OKCTpaKTUBHAs
PEeKTHUKAII.
11.2 Jlex KoHcTpykus TapenbuaThlx, 1 IK-1 IIK-3 JI1.1 IIK-1.1; IIK-
CUTYATBIX Y HACAJOYHBIX D132 3.1; I1IK-3.2
KosoHH. Ompeienenue qucia
TapesioKk B KoJIoHHe. Binsinue
(iermoBoOroO YKCIa HA
9KOHOMHUKY TIpU
IIPOEKTUPOBAHUY U
9KCILTyaTaIiu
KoJIoHHEI. TermoBoit 6anaHc
PEeKTH(GUKAIUOHHBIX
ycraHoBOK.OXpaHa Tpyia u
MIPOTHBOMOXKAPHAS TEXHUKA
IIpU PEKTU(DUKALTIH.
Ileperonka B nporeccax
00e3BpeKUBAHUS TPOMCTOKOB.
11.3 Cp 16 MK-1 TIK-3 JI.1J12.1 MK-1.1; TIK-
2.2 3.1; [IK-3.2
21022
11.4 OK3aMeH 0,5 IIK-1 IIK-3 JI1.1 IK-1.1; ITK-
21022 3.1; [IK-3.2
Paznen | Paspes 12. CymuniabHblie
YCTAHOBKM, IOHATHE O
npouecce CymKku, popmsl
CBSI3U BJIATH C MaTepHUAJIOM,
OCHOBbI KHHETUKH H
JUHAMMKY CYLIKH,
NPHHIUNHAIbHbIE CXeMBbI
KOHCTPYKIUH CYIIHIBHBIX
YCTAHOBOK
12.1 Jlex CyuibHbIe YCTaHOBKH, 1 IK-1 IIK-3 JI1.1 JICKLUS C
TIOHSATHE O MPOIIECcCe CYIIKH, 21092 pasbopom
(OpMBI CBSI3H BIIary ¢ KOHKPETHBIX
MaTepHaIOM. curyauui ITIK
OCHOBBI KHHETHKH H -1.1; IIK-3.1;
JTAHAMHKH CYIIKH. TIK-3.2

[IpuHnUNUAaNbHBIE CXEMBI U
KOHCTPYKLUH CYIUUJIBHBIX
YCTaHOBOK




12.2 JIa6 W3ydenne npouecca CylKu 2 IK-1 TIK-3 JI1.1J13.2 IK-1.1; [IK-
JUITMHHOMEPHBIX MaTepUaJIOB Ha 21032 3.1; TIK-3.2
MIpUMepe ACUCTBYIOIIEH
JIECOCYIITHIIKU
12.3 JIab UccnenoBanye KMHETUKU 2 IIK-1 IIK-3 JI1.1J13.2 TIK-1.1; IIK-
CYILIKH BJIQYKHBIX MaTe€pUaoB 2132 3.1; TIK-3.2
MHpPaKpaCHBIMHU JTyIaMHU.
12.4 JIa6 Wsyuenwne mpouecca 2 IK-1 IIK-3 JIT.1J13.2 TIK-1.1; TIK-
KOHBEKTHBHOM CYLIKU 2122 3.1; 1IK-3.2
BJIQKHBIX MaTepHAaIOB
12.5 IIp Pacuer GapabanHoii 5 ITK-1 TIK-3 JIT.1JI3.1 aHanu3
CYIIUIILHOW YCTaHOBKH IS 21092 KOHKPETHBIX
CYIIIKH CHITy4ero Marepuana (c cutyauui [1K
ucroib3oBanueM IBM). -1.1; I1IK-3.1;
[IK-3.2
12.6 Cp 16 IK-1 IIK-3 JI1.1J12.1 IK-1.1; TIK-
J12.2 3.1; [IK-3.2
2122
12.7 DKk3aMmeH 0,5 IIK-1 I1K-3 JI1.1 TIK-1.1; TIK-
21022 3.1; [IK-3.2
12.8 KII 0,5 IK-1 IIK-3 JI1.1J13.1 IK-1.1; TIK-
2122 3.1; [IK-3.2
Pasnen | Pazgen 13. TenuioBoii 6ananc
KOHBEKTHBHOH CYyIIMJIbHOMI
YCTAHOBKHM, IOCTPOEHHE
npouecca cymku B h-d
AuarpamMme BJIa;KHOTO rasa
13.1 Jlex TemnoBoii 6ananc 1 IIK-1 I1K-3 JI1.1 TIK-1.1; TIK-
KOHBEKTHBHOM CYIITMIIBHOM 2132 3.1; TIK-3.2
YCTaHOBKH, noctpoernue B H-d
JIyarpaMMe BIQKHOTO BO3/yXa
13.2 IIp Pacuer KOHBEKTUBHBIX 5 IK-1 I1K-3 JI1.1J13.1 TK-1.1; TIK-
CYIIHJIOK. 21032 3.1; 1IK-3.2
13.3 Cp 16 IK-1 IIK-3 JI1.1J12.1 IK-1.1; ITK-
J12.2 3.1; [IK-3.2
2122
13.4 KII 0,5 [K-1 IIK-3 JI1.1J13.1 IK-1.1; [IK-
21022 3.1; [IK-3.2
Paznen | Paspes 14. TennooOMeHHUKHU
-YTHJIU3ATOPHI 1JIs1
HCNOJIB30BAHUS TENJI0THI
BEHTHISILMOHHBIX BLIOPOCOB,
0TPa0OTAHHOIO CYLIMJILHOIO
areHra,
HU3KOMOTEHINAIBHBIX
BTOPHYHBIX IHEpropecypcos
14.1 Jlex OO6opynoBanue s 1 IK-1 IIK-3 JI1.1 IK-1.1; TK-
NIEPEMEILEHUS U Pa3eIICHUs 01022 3.1; IIK-3.2
HEOJHOPOJHBIX KUAKOCTEH.
[Iurarenn.
[TemeouncTUTETHHEIE
YCTpOHCTBaA.
Bprzrootnenureny.
KoHeHcaTooTBOJUHKH.
Cocynbl 1
pe3epByapsl. TennooOMeHHUKH
— YTHJIM3ATOPbI 15
WCTIOJIb30BaHUS TETUIOTHI
BEHTHJISIIHOHHBIX BEIOPOCOB.
14.2 Cp 21 [K-1 I1K-3 JI1.1J12.1 IK-1.1; TIK-
2.2 3.1; [IK-3.2
21322
14.3 DK3aMeH 0,5 IK-1 TIK-3 JI1.1 IK-1.1; TIK-
2122 3.1; [IK-3.2




Pazgen | Paszmen 15. OcHoBHBIE
KOHCTPYKIMH, MPUHIHI
JeliCTBUsl, OCHOBBI pacuyeTa u
noadopa CTaHAAPTHOIO
000py0BaHuUs;
BCIIOMOTaTeJIbHOE
o0opyaoBanue

15.1 Jlex Pacuer 1 BEIOOp CTaHAAPTHOTO 4 1 IK-1 IIK-3 JI1.1 0 IIK-1.1; K-
OCHOBHOTI'O K 21032 3.1; I1IK-3.2
BCIIOMOTaTeIbHOI0
o006opynoBanus. OCHOBHEIC
KOHCTPYKIIWH, TPUHIIHIT
JefcTBUS, OCHOBBI pacuera U
moa0dopa CTaHIapTHOTO

o0opyoBaHus;
BCIIOMOTaTEeIBHOTO
000pyIOBaHUS.
15.2 Cp 4 20 ITK-1 TIK-3 JI1.1J12.1 0 ITK-1.1; IK-
2.2 3.1; TIK-3.2
2132
15.3 DK3aMeH 4 0,5 IIK-1 I1K-3 JI1.1 0 TIK-1.1; IIK-
2132 3.1; TIK-3.2

5. OBPA3OBATEJIBHBIE TEXHOJIOT'A

TexHONMOTHs KOJUICKTUBHOTO B3auMO/IeiicTBISI (paboTa B MaJIbIX TpyIiax) (CaMOCTOATENEHOE H3yUeHHE 00yJaroIIIMICs HOBOTO
MaTepHalia MmocpeICTBOM COTPYTHHUYECTBA B MAIIBIX TPYIIIaX, Ja€T BO3MOXKHOCTh BCEM YYaCTHHKAM y4acTBOBaTh B paboTe,
MPAaKTUKOBATH HABBIKU COTPYIHUYECTBA, MEKITMIYHOCTHOTO OOIIEHHS)

OO6pa3oBarenbHbIe TEXHOIOTHUH C UCTIONB30BaHHEM aKTHBHBIX METOJIOB 00yueHus (Jiekuus — Oecena, JeKIHs — JUCKYCCHS,
MpOOIeMHAs JISKITUS, JCKIUS-BU3yTH3alns, JSKIH C 3apaHee 3alIaHnPOBAaHHBIMU OLITHOKAMHU, JIEKIHS — MPeCcC-KOHPEPEHIINS,
JICKIHSI ¢ pa300pOM KOHKPETHBIX CUTYAITUMH, JICKIUA-KOHCYIIBTAITUS, 3aHATHS C IPUMECHEHHEM 3aTPyIHSIIONIUX YCIOBHH, METOIBI
TPYMIIOBOTO PEHICHUS] TBOPUYECKHX 3a]1a4, METO]I pa3BUBAIOIICHCS] KOOTIEPAIINH )

O06pazoBaTenbHbIE TEXHOIOTHH C UCIOIb30BAaHUEM HHTEPAKTUBHBIX METOI0B 00yueHus (KpyTIJbli cTON (AUCKYCCHUs, Ne0aTsl),
CeMHHap - uccienosanue, cemuHap «IIpecc — antupeccy, Mo3roBoii ITypM (OpeliHCTOpM, MO3roBas aTtaka), eJIOBBIC,
MMHTAINOHHBIC, ONICPallHOHHEIE M POJICBBIC UTPEHI, case-study (aHann3 KOHKPETHBIX CUTYalldi, CHTYallHOHHBIN aHaJIH3), MacTep
KJIACC, AUAAKTHIECKHE UTPHI)

6. POHJ OIEHOYHbBIX CPEJCTB

6.1. KoHTpoabHbIE BONPOCHI M 32 JaHUS

DK3aMeHAIlMOHHbIE BOIIPOCHI:
1. IIpormeccrl: HarpeBaHue, OXJIaKACHUE, KHTICHUE CyOJIMMAaIHs, BEIITapUBaHUE, KOHICHCAIIHS, UCTIAPEHHS, IUTaBICHHE,
CYIIKa, pa3/ielICHNe; UX TeIUIO(pHU3NIecKast CYIIHOCTh, IIPHHITUITE pacyueTa.
2. TennooOMeHHbIE anmapaThl ¥ UX KJIacCU(HKALU: O cIoco0y TemIoo0MeHa (peKynepaTUBHbIEC, peTeHEepPaTUBHBIC,
KOHTaKTHBIE); [10 BPEMEHU JIeHCTBHUS; 110 HA3HAYEHHUIO.
3.TemnoBelie TPYOBI M TEPMOCH(OHEI, 3KEKTOPHI, BUXPEBEIE TPYOHI.
4. TerutoHOCUTENN: OCHOBHBIE CBOICTBA, 00JIACTH PAIOHATBHOTO IPHUMCHEHHS.
5. Pojb oTe4ecTBEHHBIX YYEHBIX B Pa3BUTHH MPOMBIIIICHHBIX TEINIOMaCCOOOMEHHBIX YCTAHOBOK.
6. IlepcrieKTHBBI pa3BUTHS PETCHEPATUBHBIX AIapaToB.
7. CBoiicTBa BIAXKHBIX MAaTEPHAIOB Kak 00OBEKTOB cynIkH. OOIIe CBECHHUS O MPOLECcce CYIIKH.
8. Kuneruka u JMHaMUKa CYIIKH.
9. Anmmapartsl ¢ pa3BUTHIMH TIOBEPXHOCTSIMH TEILIOOOMEHA, CIIOCOOBI MX U3TOTOBIICHHUSI.
10. ®usnyeckre OCHOBHI MPOIIECCOB BhIMapuBaHusi. CBOMCTBAa pacTBOPOB.
11. IlepcrieKTUBBI pa3BUTH BBIIAPHBIX AlllapaToOB U YCTAHOBOK.
12. ®u3uKO-XMMUYECKHUE U TEPMOAMHAMHUUYECKUE OCHOBBI MPOLIECCA BHINAPUBAHUS U KPUCTAIUIM3ALIUY.
13. O61ue cBeACHUS O TIEPETOHKE U PEKTH(PHUKALINY.
14. ®u3uKO-XMMHUYECKHE CBONCTBA OMHAPHBIX CMECEH.
15. OcoGeHHOCTH TPOLIECCOB KUTIEHNSI M KOHACHCAIIMY OWHAPHBIX CMECEH.
16. CymmibpHBIC YCTAaHOBKH, IIOHSITHE O TPOLIECCE CYLIKH, (JOPMBI CBSI3H BJIATH C MATEPHATIOM.
17. OCHOBBI KHHETHKH W JTUHAMHKH CYIIKH.
18. OGopynoBaHue A IEPEMEIICHUS U pa3esIeHHs] HEOJHOPOAHBIX KUAKocTed. [Tutarenu. [1pu1e0uncTUTENFHBIE YCTPOMCTBA.
Bperootnenurenu. KonnencaroorBogunku. Cocyisl U pe3epByaphl.
19. TemnmooOMEHHBIC U TEITIOMacCOOOMEHHBIC YCTAHOBKHU: TEIUIOBHIC ITYHKTHI (OOMIICpHBIC); IIOI0TpeBATEIIBHEIC,
KOHJICHCAITMOHHBIE M XOJIOMIIbHEIC, BEINTAPHBIC, ONIPECHUTEIbHBIC, TUCTHIUIINOHHEIE, peKTH(OUKAINOHHEIE, CYIIIIBHEIE 1 APYTHE
YCTaHOBKH.
20. Merozpl HHTEHCU(HUKALUH TSIUIOOOMEHa.




21. IlepcrieKTUBEI Pa3BUTHS CYIIMIBHON TEXHUKH.

22. CymunbHasi TEXHUKA B CUCTEME 3alllUThl OKpY XKaromiei cpembl.

23. PanioHabHbBIE CXEMBI UCTIONB30BAHNS BTOPHYHOTO TETlIA.

24. KOHCTpYKIMY BBIIAPHBIX allIapaToB.

25. TexHuko-3KOHOMHYECKHUE MokazaTenu MBY.

26. TemoTEeXHOIOTNUECKUE BHIOPOCHI.

27. BelnapHble YCTAHOBKH B CX€MaX OYUCTKH CTOYHBIX BOJ.

28. OxpaHa TpyJa U MPOTUBOMOXKAPHAS TEXHUKA IPH PEKTU(PUKAIHN.

29. Tleperonka B mporeccax 00e3BpeKUBAHUS TPOMCTOKOB.

30. TerrooOMEeHHUKY — YTHUIN3aTOPHI [UTS HCIOTB30BAHUS TETIOTH BEHTWIIAIIOHHBIX BEIOPOCOB.
31. KoHCTpyKIMM peKylepaTHBHBIX TEIIOOOMEHHUKOB (TPyOUaThIX, KOXKYXOTPyOUaThIX, MIIACTHHYATHIX, CIIMPAIBHBIX).
32. PexynepaTuBHbIE anmapaThl MEPHOANYECKOTO NEHCTBUS; X TEIUIOBbIE OalaHChl, TpapUKH TEMIIEPATyp U Harpy3KH.

33. TennoBble TpyOBI U TEPMOCU(OHBI; 00IACTH NX IIPUMEHEHHS.

34. PereHepaTHBHBIE TEINIOOOMEHHBIC alapaThl U YCTAHOBKH. ATIapaThl ¢ HETIOABIDKHOM HACAIKOH 1 ITOBIKHOM HaCaIKoOi.

35. PoTopHBIE anmapatkl, C KUISIIUM CIIOEM, C aKTUBHON HACaJKOM, KOHTaKTHBIE.

36. OcobeHHOCTH TemIooOMeHa, TeMIEepaTypHbIE PEKHUMBI, TIOJISl TEMIIEPATYP.

37. TermoBoO# pacueT pereHepaTuBHBIX TEIIO0OMEHHUKOB.

38. MeToauka pacdera anmnapaToB ¢ KUIIALIUM CIOEM.

39. Haznauenue u Buabl 00e3BoxkuBanust. O01acT NPUMEHEHHS CYLIKH.

40. MarepHuaJIbHBIN 1 TEIUIOBOH OalaHChl KOHBEKTHUBHBIX CYIIMIIBHBIX YCTAHOBOK.

41. TennoTeXHOIOTHYECKUE CXEMBI YCTAHOBOK.

42. IocTpoenue nporeccoB cynku B h-d nuarpamme.

43. AnmapaTypHO-TEXHOJIOIHYECKOe 0()OPMIICHUE TIPOLIECCOB CYLIKH.

44. Cymka )XUIKOTEKY4nX, TBEPIBIX, JUCIEPCHBIX, JICHTOUYHBIX MAaTCPHAIIOB.

45. CmecuTenbHBIE TEIUIO0OMEHHBIE allTapaThl 1 YCTAHOBKU: KOHJICHCATOPHI CMEIICHHUS, CKpyOOephI MOoIble 1 HacagouHbIe,

KOHJUILUOHEPHI, TpagupHU. KoHCTpyKIuH anmnapaTos.

46. AnuabaTHble YCTaHOBKH, HCTIAPUTEIH C THAPO(OOHBIM TEIIOHOCHTENIEM, 0apOOTa’KHO-TIEHHBIE YCTAHOBKH, YCTAHOBKH C

HOTPYKHBIMH TopenkamMu. KoHCTpyKIMy anmaparos.

47. MarepuanbHbIe U TEIUIOBBIE OaTaHCHl. MeTOAbI U aITOPUTMBI PacdeTa amnmnapaToB.

48. KoHBeKkTHBHAS CyIlIKa.

49. Term10BOH, KOHCTPYKTHUBHBINA M IOBEPOYHBIN pacyeThl TEIUIOOOMEHHHUKOB.

50. OcHOBHBIE IEMEHTHI U Y3JIbI TETIOOOMEHHUKOB.

51. T'ungpaBianyeckuii pacyeT anmnaparos.

52. CxeMbl BBINApHBIX YCTAHOBOK C aIllapaTaMy MOBEPXHOCTHOTIO TUIMA: IPSIMOTOYHBIE, TPOTHBOTOYHBIE, CMEILIAHHBIE,

HETIPEePHIBHOTO M MEPHOANIECKOTO JEHCTBHS; C KOHAEHCATOPOM, C IPOTHBOAABICHHEM, C YXY/IIICHHBIM BaAKyyMOM, C TETZIOBBIM

HACOCOM.

53. BrlnapHble YCTaHOBKU: aja0aTHbIE, C KOHTAKTHBIMY HarpeBaTeNIIMU U MOTPYKHBIMU FOPENKaMH.

54. Cxemsl mogorpesa pactpopa. ONTUMaIBHOE YUCIIO CTYIIEHEH YCTaHOBKH.

55. CenapaTopbl # OpBI3TOOTICIUTEIH.

56. MarepuaibHblii 6anaHc, onpeAeseHre KOJNUeCTBa BhIMapeHHON BIIaru U KOHIIEHTPALMU pacTBOPa; TEIUIOBON pacyeT

MHOTOCTYTIEHYaTO} BbIapHOH yctaHOBKH (MBY).

57. Pacnionaraemasi u roJyie3Hast pa3HOCTH TEMIEPATYP.

58. A3eoTponHBIC CMECH.

59. ucTumismms.

60. lnarpamMma cCOCTOSHUS t-y-X U TUarpaMMa paBHOBECHS y-X OMHapHBIX cMeceil. [Iporiecchl B peKTH(HUKAMOHHBIX YCTAaHOBKAX U

UX M300paXKeHUE Ha t-y-X U y-X JuarpaMMax.

61. lenermanust u peKTUGHUKAIHSA.

62. CxeMbl peKTU(PHUKAIIMOHHBIX YCTAHOBOK JIJIsl IBOMHBIX M TPOMHBIX cMeceil. DKCTPaKTUBHAS PEKTH()HUKALINS.

63. KOHCTpYKITHS TapenbyaThlX, CHTIATHIX M HACaJOYHBIX KONOHH. OmpeesieHne 9rcia TapenoK B KoJoHHe. Biusaue duiermoBoro

9HCIJIa HA SKOHOMUKY IPH IIPOEKTUPOBAHUHU U IKCILTyaTalluH KOJIOHHBI.

64. TerumoBo# OaaHC peKTH(PHUKANMOHHBIX YCTAHOBOK.

65. IIpuHIUIHATBHBIE CXEMbI U KOHCTPYKIIMHU CYITHIBHBIX YCTAHOBOK

66. TerutoBoit 6aaHC KOHBEKTHBHOW CYIIMIBHOM YCTaHOBKH, HocTpoeHne B H-d quarpaMme BiaxHOTO BO3IyXa

67. Pacuer 1 BEIOOp CTaHAAPTHOTO OCHOBHOTO U BCIIOMOTaTeIbHOr0 000py10BaHUSL.

68. OcHOBHBIC KOHCTPYKIIMH, IPUHIMI JEHCTBHS, OCHOBBI pacueTra U oadopa CTaHJapTHOTO 000pYI0BaHNUS; BCIIOMOTaTEIbHOTO

00opyoBaHusI.

6.2. TeMbl NUCbMEHHBIX PadoT

Kypcosas padota:
Pacuer 6apabaHHOI! CYyMMIBHON YCTaHOBKH IS CYIIKH CBHIITYYUX MAaTepHATIOB

Llens KypcoBOTo MpOeKTa:
1. OcBoUTH U 3aKPENUTh METOAUKY pacdéTa 6apabaHHON CYIIMIBHON YCTAaHOBKH JUIS CYIIKH CBHITYYNX MAaTEpHATIOB,;
2. ITo noay4eHHBIM JaHHBIM HAyYUThCS BBIOMpATh THUII U KOHCTPYKLHUIO 6apabaHHOM CYIINIb-HOM YCTaHOBKH.

3amaHue:
Paccunrats, BEIOpATh THII B KOHCTPYKIHIO 0apabaHHOM CYIIMIBHON yCTAaHOBKH AJIS CYIIKH CHITyYHX MaTepPHANIOB.




Tlopsinok BbINOIHEHUS:
J1n1s1 BBINOTHEHHSI KypCOBOTO NMPOEKTa 00yUYaroLUMMCsl BbIAETCS MHAUBUIYalIbHOE 3alaHEe IO pacueTy 6apaGaHHON CyLIHIbHON
YCTaHOBKH JUIsl CYLIKH ChIITy4UX MaTepHajIOB.
T'oTOBBIHM KypCOBOH MPOEKT CHACTCS IMPENOAABATENIO HAa IPOBEPKY 3a 2 HEJENIU 10 Hauaa 3K-3aMEHAllMOHHOM CEeCCHU.
PesynbpTaToM MpoBEpPKH MOTYT OBITH!

«JIOMYIIEH K 3aIUTe;

«JIOMYIIEH K 3aIlUTe 1Mocie TOpabOTKHU MO 3aMEUYaHUIMY;

«HE JOIYLIEH K 3aLUTe».
Ecnu nocne mpoBepku KypcoBoOl IPOEKT pEKOMEHIOBaH NpenoiaBaTesieM K 3alllUTe, TO CIeIy-eT OArOTOBUThCS K €€ 3alllUTe.
B ciydae BBLABICHHUS ITPH IIPOBEpKE OIMMOOK M HETOUYHOCTEH, 00yJaloIrecs TOIMyCKaeTcesl K 3alIUTe KypCOBOTO IMTPOEKTA TOIBKO
[OCJIE UX YCTPAHEHMUS.
B nocnennem ciydae Tpebyercs nepeienaTb KypcoBOil IPOEKT B COOTBETCTBUH C NPEbsABIse-MbIMU TpeboBaHusMu. Eciu
KypCOBOH ITPOEKT HE PEKOMEH/I0BaHa IIPEIoiaBaTeleM K 3allliTe, TO Hocie nepepaboTky paboTa BHOBB CIASTCs HA IPOBEPKY.
be3 3ammTer KypcoBOro mpoekta o0yJarommecs He JOIycKaeTcs K cade SK3aMeHa 0 AUCIIHAI-THHE.
3amuTa KypcoBOTO IIPOEKTa IPOM3BOAUTCA B YAChI, OIPEICICHHBIC B COOTBETCTBHHU C PACIIH-CAHHEM 3aHATHH.
Ha 3ammTe KypcoBoro npoexra oGyyaronyecs B KpaTKoi (popMe H3J1araeT OCHOBHBIE PE3YIIb-TaThl, HOJyYEHHBIE B XOJIE €TI0
BBINOJIHEHUS U PAKTUYECKYIO 3HAUUMOCTh BBIIIOJTHEHHOI'O IIPOEKTA, OTBEYAET HA BO3HUKIINE B XOJE 3aLUThHI BOIIPOCHI.

PexomeHanny 110 BBINOJIHEHUIO KypPCOBOTO IIPOEKTA.
CTpyKTypa pacueTHO-IIOSICHUTEIBHOM 3alIMCKH MOKET BapbHPOBATHCS B 3aBUCHMOCTH OT TEMBI KypPCOBOTO IPOEKTa, HO B 00IIEM
CIIydae OHAa COCTOUT 3 CICAYIONINX YacTeH U pa3/elioB:

1) TUTYJIbHBIN JIUCT;

2) 3aJaHie Ha KypCOBOE MPOEKTHUPOBAHUE;

3) COJIepIKAHNE;

4) BBEJICHHE.

5) TEMJIOBOM M MaTe€pHUaJIbHBIA pacyeT CyIIUIbHOW yCTaHOBKHU.
6) KOHCTPYKTHBHBII pacuer.

7) MEXaHUYECKUH pacyer.

8) pacyer TEeII0OBOW U30JIALUH.

9) a3POAMHAMHUYECKUIN pacyer.

10) BEIOOpP BCIIOMOTATEIEHOTO 000PYIOBAHUSL.

11) TeXHHKa 0€30MaCHOCTH HPH IKCILTyaTallui CYIIMIBHBIX yCTAHOBOK.
12) pacuet Ha [IBM.

13) 3aKJIFOYCHUE.

14) CITMCOK HCIIOJIb30BAHHOM JTUTEPATypPHI.

15) cnenuUKays Ha KOMIOHOBOYHBIH YepTex,

16) 3aKJIFOYCHUE;

17) CIIMCOK MCIIOJIb30BaHHOM JIUTEPATYPBHI.

VcxopHble 1aHHbIE: YKa3bIBACTCS THI CYLIMIIKK — OapabaHHast; BBICYIIMBAEMbI MaTepHal; IPOM3BOIUTEILHOCTD 11€Xa; TOIIMBO
(TemIoHOCHTENB); BIArocoAepixKaHue MaTepraia (Ha4albHOE 1 KOHEYHOE, %); CyIIMIBHBINA areHT - CMECh TOIOYHBIX I'a30B C
BO3JIyXOM; TeMIIepaTypa CyIIMIb-HOTO areHTa (Ha BXOJIe B CYIIMIIKY 1 Ha BBIXOJE U3 CymIIKH, 0C); HaIpsDKEHHOCTH BO Biare
(xr/M3x4); MecTO pabOTHI CYIIHIBHOTO (11e€Xa, TOPO[T); PEKOMEHIYEMbIH THIT HACAIKH.

Bo BBeneHuu ykazarh o0siacTh IPUMEHEHUsSI KOHBEKTHBHBIX CYIIMJIBHBIX YCTaHOBOK, OCO-OCHHOCTH, JIOCTOMHCTBA U
HEJIOCTATKH JAHHOTO THUIIA CYIIIIOK; O0Jiee TOAPOOHO OCTAHOBUTHCS Ha KOHCTPYKIIMU KOHBEKTHBHOM OapaOaHHOM CyIIMIBHON
YCTaHOBKH.

OcHoBHas yacThb: TeroBoii pacyer CyIMIKH He00X0IMMO BBIIIOJHUTD Ipado-aHaTUTUIECKUM METO0M ¢ oMolnbio H-d
(mrarpammMel Pam3uHa) 1 HAHOCTH TIpOLIECC ICHCTBUTENILHON CYIIMIIKK Ha ANarpaMMmy ¢ yuetoM noteps Tema ([ < 0), onpeznenstor
YIETBbHBIH PacX0[ BO3MyXa, yACTbHBIA PAacXo/ TeIIa M U3 yPaBHEHHMS TEIIOBOTO OajaHCca OMPEAEIIOT PacXo]| TOILTHBA.
MexaHUYeCKHH pacyeT CYyIIMIOK CBOAUTCA K IIPOBEPKE HA MPOUYHOCTH KOPITyca CYIIHIIKH, a TAK)KE OCHOBHBIX €€ y3JIOB U JeTalel
HOJ1 ISHCTBUEM Pa3iIMYHBIX HArpy30K. B paznene «Pacuer TenioBoi H30ssuum» 1aeTcst olcanue 1 000CHOBaHUE BHIOOPa
MaTtepHraa TeIIOBOH H30JISIAHN U IIPHBOIUTCS pacyeT ee TOJMIIUHEL [Ipu pacuere maHHON OapabaHHON CYIIMIIKA HEOOXOIHMO
BBIOpaTh BEHTHJIATOP JUIS OT-CAChIBAaHHS CYIIIUIBHOTO areHTa, 9To SABIACTCA 3a/1aueil a3poANHAMUYECKOro pacdeTa. B Beibope
BCIIOMOT'aTEIEHOT0 000py10BaHNS HEOOXOIMMO NTPUBECTH PacyeT LIMKIOHA JJIsl OYUCTKH yXO/s-1INX ra30B, CleIaTh BHIOOP
TPAHCIIOPTHBIX YCTPOUCTB M Torky. [Tocne paznena « TexHnka 6€30-ITaCHOCTH IPHU SKCINTYaTAMN CYLIMIBHBIX YCTaHOBOKY
HEOOXOAMMO B 3aKITIOUCHUH KPATKO OCTa-HOBHUTHCS Ha IENTN JAHHOTO KypCOBOTO NMPOEKTAa B TeX Pa3/esiax, YT0 ObLUTH BHIIIOTHEHEI B
HOSICHU-TEJIBHOM 3aITiCcKe, IPUYeM B KaXKIIOM pasjielie yKa3aTh, Kakoe CepUitHoe 000pyI0BaHHE OBLIO BEI-OpaHo.

B 3akiroueHnn HE0OXOJUMO ITPOBECTH aHAIN3 BHIIIOIHEHHOH paboThl. Cienarh BBIBOJBI O paboTe.

6.3. ®oH/1 OLIEHOYHBIX CPEICTB

DK3aMeHaIlMOHHbIC OHIIETHI

6.4. ITepeyeHnb BUIOB OLEHOYHBIX CPEACTB

KypcoBas pabota, OTBETHI Ha 3K3aMEHAILIIOHHbBIE OUIIETHI.

7. YA EBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUWE JUCHUIIJIMHBI (MOAYJIS)

7.1. PekoMeHaAyeMas JIUTepaTypa




7.1.1. OcHoBHasd JIMTepaTypa

ABTODBI, 3ariaBue W3patenncTBoO, Koi-Bo On. aapec
JI1. | BaknacToB IIpoMsIIIeHHBIE TEIIOMACCOOOMEHHBIE TIPOIECCH U Mocksa: 105
1 [AM. YCTAHOBKH: YUEOHHUK ISl By30B DHeproaToMusaa
T, 1986
7.1.2. JlonosHUTEIBHAS JIUTEPATypa
ABTODBI, 3arnaBue WznarensctBo, | Kom-Bo D11 anmpec
JI2. | Janumnos Bropuunsie snepropecypcsl. TermomaccooOMeHHOe Bparck: bpl'Y, 98
1 |OJL, 00opyoBaHNe IPEIPUATHH: YaeOHO-METOINIECKOe 2004
®densgesa B.H. | mocobue
JI2. | ®ensiea [IpoMBlIIIIEHHBIE TEMIIOMACCOOOMEHHBIE IPOLIECCHI U Bpatck: BpI' TV, 38
2 |B.H., ®enser |ycraHoBku. Pacuer 6apabanHO# cymuibHON ycTaHoBKHA | 2001
AA., JUTSL CYIIKH CHITYYHX MaTepralioB: Y4eOHo-
Janunon METOAMYECKOE TTOCO0He
O.JL
7.1.3. MeToauueckue pa3padoTku
ABTODBI, 3armaBue W3narenscTBO, Koi-Bo On1. azmpec
JI3. | ®ensiera B.H. | [IpombliieHHBIE TEIIIOMAacCOOOMEHHBIE TPOLIECCH U Bpatck: BpI' TV, 20
1 yCTaHOBKH: Pabovas mporpamMMa, METOJHYECKHUE 2000
yKa3aHUs, IPaKTHIECKHE U KOHTPOJIBHBIC 3aTaHHs
JI3. | ®ensieB A.A., | Cucremsl TerutocHaOkeHus. MccaenoBanue pesxxuMoB Bparck: bpl'Y, 39
2 |®ensena B.H. |paboThl mIaCTUHYATOTO TEMJIOOOMEHHOTO anmapara: 2014
METOJIMYCCKHE YKa3aHUs K BHITOTHECHHIO JJAOOPATOPHOM
paboTsI

7.2. IlepeueHsb pecypcoB HH(POPMALHMOHHO-TEJIEKOMMYHMKAIMOHHOM ceTH "UHTepHeT"

€|

OnexrpoHHas 6ubnmoreka bpl'yY

http://ecat.brstu.ru/catalog

22

DIEeKTPOHHO-O0MOIMOTeHas cucTema «31aTenbcTBO
«JlaHpY

http://e.lanbook.com

7.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust

73.1.1

Microsoft Office 2007 Russian Academic OPEN No Level

73.1.2

Microsoft Imagine Premium s ®@OuA

73.1.3

Apxwusatop 7-Zip

73.14

KOMIIAC-3D V13

7.3.2 llepeyeHb NHGOPMANHOHHBIX CIPABOYHBIX CHCTEM

73.2.1

NCC "Kopgexc". MHQopMaIMOHHO-CITPaBOYHAs CUCTEMA

7322

CrnpaBouHno-npaBoBas cucreMa «Koncynprant [Imroc»

73.2.3

«YHuBepcuterckas oudnaroreka online»

7324

Hayunas snextponnas oubmuorexka eLIBRARY.RU

7.3.2.5

Yuusepcurerckas napopmanuonnas cuctema POCCHUS (YUC POCCH )

7.3.2.6

7.3.2.7

HanmonaneHast anekrponnas 6ubnuoreka HOb

73.2.8

HNudopmanmonnas cuctema "ExnHoe 0OKHO TOCTyIa K 00pa3oBaTeNbHBIM pecypcam”

8. MATEPUAJIBHO-TEXHUHYECKOE OBECIHEYHEHHME JTUCIMIIJIMHBI (MOJY JISA)

0002*

JICKIIMOHHAS ayTUTOPHUS Yuebnas meOenb

1001

YUTANBHBIN 3271 Ne3

VYuebnas mebens, Obopynosanue 15- CPU 5000/RAM 2Gb/HDD
(Monurop TFT 19 LG 1953S-SF);npunrep HP LaserJet P3005

1103

JlaGoparopust YueOHas meOenb
TEIIIOMAaCCOOOMEHHBIX

IIPpOUECCCOB U YCTAHOBOK

BO3/IyXa»

VYueGuslii creny «M3ydenue XoIoauIbHoro odopynoBanusy, Auctmmiarop [13-4-2,
VYcraHoBKa JuIs onpeenaeHus GU3NKo-XUMUIECKOH TeMIepaTypHoii aenpeccun, [lkad
cymisHblid CHOJI-2,4, AspoarHaMuueckas ycraHoBka, [leus mydenpnas [IM-8,
CyumnbHbiii mkadp CHOJI 67/350,
Crenp «Omnpeznenenre ko3GHIHCHTa TEIIO0TAAYH PU BBIHYKICHHOH KOHBEKLIUH

1345

JlucrieiHbIi Kitace 1. YuebHast mebeb.

2. IIK (cuctremusrii 6ok AMD Athlon(tm) 64 X2 Dual Core Processor 5000+ 2.66 GHz,
RAM 2GB, monutop LG 197) - 17.

3. Ilpunrep nazepusiit HP Laser Jet P3015.
4. NntepaktuBHas nocka SMARTBoard 6801 co BcrpoennsiM WXGA npoekropom CASIO
XJ-UT310WN (1280x800).

5. Cxanep Canon CanoScan Lide 220.




9. METOANYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIJIUHBI (MOAYJIS)

JlucrunnyHa TermnoMaccooOMeHHOe 000py 10BaHHE NPEANPHUATHH HAallpaB/IeHa Ha O3HAKOMJICHHE C BUIAMH M KOHCTPYKIUEH
OCHOBHOT'O TEMJIOMacCOOOMEHHOT0 000py10BaHHs IPOMBIIITIEHHBIX NPEANPUATHIA; Ha MOMyYeHUE TEOPETUIECKHX 3HAaHUN U
MPaKTHYECKUX HABBIKOB IT0 PAcuETy U IMOI00PY OCHOBHOTO M BCIIOMOTAaTEIFHOTO 000Dy IOBaHHS TEIUIOMAaCCOOMEHHBIX YCTaHOBOK.
W3yueHne qUCHUIUIMHEI TEIIOMacco0OMEHHOE 000pyAOBaHUE IPEANPUATHI IPELyCMaTPHBALT:

JIeKINH,

JabopaTopHble paboThI,

MpaKkTHYeCKHue padoTHI,

KypCOBOH IIPOEKT,

CaMOCTOSATENBHYIO PaboTy,

9K3aMeEH.
B xone ocBoenns paznena 1 «OcHOBHBIE BUABI M KJIaCCH(UKAINSA TEINIOMacCOOOMEHHOTO 000pYAOBaHMUS ITPOMBIIIICHHBIX
HpeANPUSTUID CTYIEHTHI JOKHBI ySICHUT: OCHOBHBIE NIPOIIECCH TEMIIOMacCcO00MeHa, TEIUI00OMEHHBIE allapaThl U UX
KJ1acCU(UKAIHIO.
B xone ocBoenus pasnena 2 « TermioHoCHTeN , HX CBOHCTBA, 00JIaCTh IIPUMEHEHHS» CTYACHTHI JOJDKHBI YACHUTH: OCHOBHBIE
CBOHCTBA TEINIOHOCHUTEJICH 1 001aCTH MX MIPUMECHEHHS.
B xone ocBoenus pasnena 3 «PekynepaTuBHbIe TEMI000OMEHHUKN HENPEPHIBHOTO U MEPUOJHMUECKOTO ASHCTBUSDY CTYICHTHI
JIOJDKHBI YSCHHUTH: TMTOHATHE PEKYNEPATHBHBIX TEINIOOOMEHHHUKOB, X KOHCTPYKIIMH U TIPHHIIHIT ICHCTBHS.
B xone ocBoenns pasnena 4 «PerenepaTuBHbIC TEIIOOOMEHHUKY C HEOABMKHON M TIOABMKHON HACaIKaMH, Fa30)KUAKOCTHBIE 1
KHJKOCTHO-KUAKOCTHBIE» CTYJEHTHI JOJDKHBI YSICHUTh: IOHATHE PETeHEPATHUBHBIX TEMIO0OMEHHUKOB, UX KOHCTPYKLIUH U
NPUHLUI AEHCTBUSI.
B xone ocBoenus paznena 5 «CMecHTeNbHBIE TEINIO0OMEHHUKH: KOHCTPYKIIAH, IPUHINI JEHCTBHS, PEKUMBI SKCIUTyaTaIlUI»
CTYZACHTHI JOJDKHBI YSCHUTH: IOHSITHE CMECUTENBHBIX TEIUIOOOMEHHUKOB, UX KOHCTPYKIIUH ¥ MPUHIUI JCHCTBUS.
B xone ocBoenus pasznena 6 «TennoBoi, ruapaBIUUecKuil, IPOUHOCTHOHN pacdyeTsl peKyNepaTUBHBIX TEMI000OMEHHUKOBY CTYIECHTHI
JIOJDKHBI YSICHUTB: MOCIIEI0BATEILHOCTD IPOBEIEHNUS TEIIIOBOr0, THAPABINYECKOT0, IPOUHOCTHOI'O PAaCUy€TOB PEKYIIEPATUBHBIX
TETTIOOOMEHHHKOB.
B xone ocBoenus pasznena 7 «McnapurenbHble, ONPECHUTENbHbIE, BRITTAPHBIE U KPUCTAIM3ALUOHHbBIE YCTAHOBKHU; IPUHIINI
JEUCTBHS CTYIEHTHI I0JKHBI YSICHUTD: TIOHATHSI UCTIAPUTENBHBIX, ONPECHUTENBHBIX, BBIMAPHBIX U KPHCTAJUIN3aLMOHHBIX
YCTaHOBOK, M WX IIPUHIIAM JEHCTBHS.
B xone ocBoenus pasnena 8 «OCHOBHbBIC KOHCTPYKIHH allapaToB, TEIUIOBBIE CXEMbI M YCTAaHOBKID CTYICHTHI JJOJDKHBI ySICHHUTh:
pa300paTh OCHOBHBIE KOHCTPYKIIMHU TEMIO0OMEHHBIX allllapaToB, 03HAKOMUTBCSA CO CXEMaMHU M yCTAHOBKAMH.
B xozne ocBoenus pazaena 9 « DU3HMKO-XUMUUECKUE U TEPMOAMHAMUUECKUE OCHOBBI IIPOLIECCOB BhIIIAPUBAHUS U KPUCTAJUIM3ALINY;
OCHOBBI TEIUIOBOTO PACUeTa) CTYACHTHI JOJDKHBI YACHUTH: (DH3UKO-XHUMHUECKHUE U TEPMOIUHAMIYECKHAE OCHOBEI IIPOIIECCOB
BBIITAPUBAHUS U KPUCTAJUIN3AINH, a TaK ke IpopadoTaTh CTPYKTypy IPOBEAEHHS TEIUIOBOTO PacuéTa.
B xoze ocoenus paznena 10 «IleperoHHble 1 peKTH(OUKAIMOHHBIE YCTAHOBKN; KOHCTPYKIIMH ¥ IPHHIIMI IEHCTBHS alllapaTos;
(PU3UKO-XMMUYECKHE ¥ TEPMOTMHAMIYECKHAE OCHOBEI IIPOIIECCOB MEPETOHKH W PEKTH(UKALINID CTYIACHTHI JJOIDKHBI YSICHHUTH:
KOHCTPYKIIUH U IIPUHINN JEUCTBHS MEPETOHHBIX U PEKTU(HUKAINMOHHBIX YCTAaHOBOK; MPOpaboTaTh PU3UKO-XUMHUIECKUE U
TEpMOJMHAMUYECKHE OCHOBBI IIPOLIECCOB IIEPETOHKH M PEKTU(PHKALINY.
B xozne ocBoenus pazaena 11 «®a3oBble 1uarpaMMbl COCTOSHUSI CMECEH XKMKOCTEI: OCHOBBI KHHEMAaTUKU MacCOOOMEHa;
MaTepUaIbHBIA U TETUIOBOI pacdeT yCTaHOBKI» CTYAEHTHI JOJDKHBI YACHHUTH: MPOIIECC OCTPOCHHUS (Da30BBIX THATPAMM COCTOSHHS
cMecel )KUIKOCTeH; MPOBECTH MaTePUAbHBINA U TEIUIOBOM pacueT YCTaHOBKH; U3YUYUTh OCHOBBI KWHEMAaTHKH MacCcOOOMeHa.
B xoze ocBoenus paznena 12 « CyluiabHble YCTaHOBKH, MOHSTHE O IIPOLECCE CYIIKH, (DOPMBI CBS3H BJIATH C MaTEePHAIOM, OCHOBBI
KUHETUKH U TUHAMHKHA CYIIKH, IPHHIIUITAAIBHBIE CXEMbI 1 KOHCTPYKIIMHU CYIIHIBHBIX YCTAHOBOK» CTYICHTHI IOJDKHBI YSICHUTE!
HIPUHIUI U TIOCIEA0BATEIFHOCTh IIPOTEKAHNS MPOIIECcCa CYIIKH; 03HAKOMUTHCS ¢ OCHOBHBIMU BHAMH CYIIHIBHBIX YCTAHOBOK.
B xoze ocBoenus paznena 13 «TemoBoit 6anaHc KOHBEKTUBHOW CyIIMIIBHOW YCTaHOBKH, HOCTPOEHHE Mporiecca cymku B h-d
JFiarpaMMe BIa)KHOTO Ta3a» CTYJCHTHI TOJDKHBI YSICHUTE: TIPHHIIMIT IIOCTPOCHHS TETUIOBOTO OajlaHCa KOHBEKTHBHOW CYIIITBHOM
YCTaHOBKH U TIpo1iecca Cymku B h-d auarpamme BIaXXHOTO Trasa.
B xone ocBoenus pasznena 14 «TemnooOMeHHUKH-YTUIM3ATOPBI IJIs1 HCTIONB30BaHHS TEIUIOTH BEHTHIISIIMOHHBIX BBIOPOCOB,
0TpabOTaHHOTO CYIIMJIBHOTO areHTa, HU3KOMOTEHIUAIBHBIX BTOPUY-HBIX SHEPTOPECYPCOBY CTYAEHTHI JOKHBI YSICHUTD: MOHATHS
Y TIPUHIIAT JHCTBHS TEIUNI00OMEHHUKOB-YTHIN3AaTOPOB IJIs HCTIOB30BAHMS TEIUIOTH BeHTHIIIIIMOHHEBIX BEIOPOCOB.
B xone ocBoenus paznena 15 «OcHOBHBIC KOHCTPYKIUH, TIPHHITHI ASHCTBHSL, OCHOBBI pacdeTa U modopa CTaHAapTHOTO
000pyI0BaHMs; BCIIOMOTaTeIbHOE 000PYJOBAHHIE» CTYAEHTHI IOJDKHBI YSICHUTh: OCHOBHBIE KOHCTPYKLIMH, IPHHIMI IEHCTBHS,
OCHOBBHI pacueTa M oA00pa CTaHIapTHOTO 000PYJOBaHMS; BCIIOMOTaTeIbHOE 000PYyIOBaHHE.
IIpn moAroTOBKE K 3K3aMeHy peKOMEHIyeTcsl 0co00e BHUMAHUE yIEIUTh CICAYIOIINM BOIIPOCaM: OCHOBHBIC BHIBI U
KJaccu(uKaIys TEmIoOMacCOOOMEHHOTO 000pyIOBaHUS MPOMBIIIUIEHHBIX TPEANPHUITHH; OCHOBHBIE CBOMCTBA U 0071aCTH
PAIMOHAIBHOTO IPUMEHEHHUS TETUIOHOCHUTENICH; pereHepaTHBHbIC TEIIIO0OMEHHBIE annapaThl 1 YCTAHOBKH; CMECHTEIIbHBIC
TETTIOOOMEHHEIE aIapaThl ¥ YCTAHOBKH M X MPUHIUI ASHCTBHUS; TEITIOBOH, THAPABIMYECKH, MPOYHOCTHOH PacdyeTsl
PEKyIepaTHBHBIX TEIII000OMEHHUKOB; HCTIAPUTENbHBIC, OIIPECHUTEIBHBIC, BRITAPHBIC U KPUCTA/UIN3AIMOHHBIC YCTAHOBKH U UX
NPHHIMI IEHCTBHS; IEPETOHHBIC U PEKTH(HKAIMOHHbBIE YCTAHOBKU MX KOHCTPYKIMHU U MIPUHLMIT JSUCTBUS; (pa30BbIe JUArpaMMBbI
COCTOSIHHS CMeceH KHUIKOCTEH; CyIIMIbHBIC YCTAHOBKH 1 IIOHATHE O TPOIEcCe CYIIKH; TEIUIOBOH OaaHC KOHBEKTHBHON
CYIINIBHOH yCTaHOBKH, mocTpoeHue B H-d nmuarpamMme BIa)XHOTO BO3IyXa.
B nponecce npoBeeHns MPaKTHUECKUX 3aHATUI MPOUCXOIUT 3aKpeIICHUE 3HAHUH 0 (PU3UKO-XUMUIECKUX U TEPMOITHAMHYIECKUX
npoleccax BbIIapUBaHKs U KPUCTAITU3alUH; OCHOBAX TEIUIOBOIO pacueTa. 3aKkpeneHHe MOHATUS O MPOoLEecce CYIIKH U YyCBOCHUE
MaTepHala o NIPUHLIUINAIBHBIX CXeMaX U KOHCTPYKLUY CYIIWIBHBIX YCTaHOBOK. [losyueHne 3HaHUH O IOCTPOEHUU TEIIOBOIO
6aaHca KOHBEKTHBHOH CyIMIBHON YCTaHOBKHU M IIOCTPOEHHUE Mporecca cynku B h-d quarpaMmMe BIaXKHOTO Tasa.
B npouecce nposeneHus 1a00paTOPHBIX pabOT MPOUCXOAUT (GOPMUPOBAHHE YMEHUH U HABBIKOB pealu3allul NPeICTaBICHUs O
pereHepaTHBHBIX TEIUIOOOMEHHHUKAX, IEPETOHHBIX M PeKTH(OUKAIIMOHHBIX YCTaHOBKAX, CyITHIBHBIX YCTAHOBKAX, a TaK XK




rpoleccax MpoTEeKarlIUX B HUX.
Pabota ¢ nmuTepatypoil sBiIseTCS BAKHEHIIINM 3JIEMEHTOM B ITOJyYCHUH 3HaHUI 1o aucuuiuiiae. [Ipesxae Bcero, HE0OX0AUMO

BOCIIOJIB30BAThHCA CIIMCKOM peKOMeH}IyCMOﬁ 10 Z[aHHOI71 JUCHUIIIIUHE J'IPITCpaTypOI:I. )IOHOJ'[HI/ITGJ'IBHBIC CBCACHUA I10 U3yIaCMbIM

TeMaM MOKHO HalTU B IEPUOJUYECKON neuaTy U MHTEpHETE.
IIpenycMoTpeHO NpoBeieHNe ay TUTOPHBIX 3aHATHUH (B BUJE MPe3eHTAlNH, MPOOIEMHON JEeKIUH, JIEKIUU C 3alJIaHUPOBAHHBIMU

OLIMOKaMH) B COUYCTaHHH C BHEAYTUTOPHOH pabOTOI.




