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1. lean 1 3a7a9u AU CIUTLIHHBI

Ieab ocBOeHMSI TUCHUIINHBI:

- ¢dopMHupOBaHUE IIEIOCTHOTO MHPOBO33PEHUS ¥ PA3BUTHE CHUCTEMHO-
ABOJIIOLIMOHHOTO CTHUJISI MBILJICHUS

- (hopMHpoOBaHKME CUCTEMBI TEIUIOTEXHUYECKUX 3HAHUM Kak (PyHIaMEHTaIbHOMN
0a3bl MH)KEHEPHOH MOJITOTOBKH;

- (opMupoBaHHE HABBIKOB II0 TPaMOTHOMY IPUMEHECHHUIO TOJIOKCHUH
TEXHUYECKOW TEPMOJAMHAMUKH W TEIIoOMaccooOMEeHa B MPOIeCCe HAy4YHOIO
aHaju3a MPOOJIeMHBIX CUTYyaIlui, KOTOPbIe MHXKEHEP JOKEH pa3peliarh Mpu
CO3JIaHMH HOBOM TEXHHUKHU M HOBBIX TEXHOJIOTHH.

- O3HAKOMJICHUE C HCTOPHUEMN U JJOTMKON OCHOBHBIX OTKPBITUN TEIUIOTEXHHUKH.

IlepeyeHs KoMNeTeHIMH, JopMHUpPYEeMBbIX B IpoLecce H3YYECHUs] NUCHHMILINHBI

KoMmnereHnnuu Conepsxkanue
YK-1 CriocobeH OCyWIECTBIIATh IOUCK, KPUTHUECKUH aHaiu3 U CHHTE3
uH(popMauy, MPUMEHITh CUCTEMHBIN MOIXOJ AJISl PEIICHUs TTOCTaBIECHHBIX
3ajay;
OIIK -1 CrnocoOeH y4HTHIBaTH COBPEMCHHBIE TEHIICHIIMM PAa3BUTHUS TEXHUKU U

TEXHOJIOTHI B 00NacTH TeXHOC(epHOH Oe30MacHOCTH, U3MEPUTENHLHOW M
BBIYHMCIIUTENIFHON TEXHUKH, WHPOPMAIMOHHBIX TEXHOJOTHI NPH PELICHUH
TUTOBBIX 33/1a4 B 00JacTu MPo(ecCHOHAIbHON IeSITeTbHOCTH, CBA3aHHOU C
3aIIMTON OKpY’KaroLel cpesbl M obecredeHneM 0e30MacHOCTH YeI0BeKa;

3agaum JUCHMUILINHEBIL:

M3yUYEHUE OCHOBHBIX MTOHATHI U MOJIEeH TEPMOANHAMUKH, OCHOBHBIX 3aKOHOB
TEPMOJMHAMUKM U  TEIUIOOOMEHAa, METOJO0B TEIJIOMAaCCOOOMEHHBIX U
TEPMOJIMHAMUYECKUX;

(dopMuUpOBaHUE YMEHMM NPUMEHATh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH
TEPMOJMHAMUKH U TEIIOMACCOOMEHA IpPH PEIICHUH BOIPOCOB OOECHEUEHUs
NoXapHO# 0e30MacHOCTH;

OBJIaZICHHE HABBIKAMH IO MPUMEHEHHUIO 3aKOHOMEPHOCTEW TePMOJUHAMUKHU U
TeroMaccooOMeHa MpY PEIIeHUH BOIIPOCOB MPOTUBOIIOKAPHOM 31U THI.

2. IlepeyeHb IVIAaHUPYEMBIX Pe3yJbTAaTOB 00y4eHHUS AU CHUILIHHBI,

COOTHECEHHBIX C IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUSI 00Pa30BaTeIbHOM

NPOrpamMMmblI

HNuaukaropsl 1OCTUKEHUS KOMIIETEHIIUU

[Tnanupyemsble pe3yabTaThl 00yUeHHs MO
JUCLHUIIIINHE

Tun 3a1a4u npogecCHOHANbHON AeSITeJbHOCTH: OPraHU3ANUMOHHO-YIIPABJIeHYEeCKUI

3HaeT nmpuHIUIBI cOopa, 0TOOpa 1 0000IICHHS
UH(OpPMALINU, METOIUKU CUCTEMHOTO MOIX0/1a

Ui perieHus: npodeccnoHanbHbIX 3a1ad YK-
1.1.

3Haer

IMouaTuiiHei anmnapar JUCITATUINHEIL;
MEXIYHAPOIHYIO CHCTEMY CIUHUI] U3MEPEHUI
(CN); anroputMm aHamuM3a pasMepHOCTEH
Gbu3MYECKUX BEIWYWH; TpaBHIA aHAIW3a




IIOCTaHOBKH y‘-I€6HI>IX 3aga4

Ymeer

0O06006mmaTs y4eOHYO uHPOpPMAITHIO;
OCMBICJIUBATh y4eOHYIO nHdopmaruy,
BOCIIPUHUMATh HHPOPMAIMIO B Pa3IAYHBIX
dbopMax  mpencrtaBieHUs  (CeMaHTHYECKas,
3HAKO-CHMBOJIbHAS u rpaduueckas),

IIPOBOJUTH CHHTE3 TEMAaTUYECKOIO Marepuaa
paszzienia Ipy BBIIOJHEHUH YYSOHBIX 33 JaHUI

YMeeT aHanu3upoBaTh U CUCTEMaTHU3UPOBATh
Pa3HOPOJIHBIE JTaHHBIE, OLIEHUBATh
3(hPEeKTHBHOCTH MPOIEAYP aHAIH3a TPOOIIEM H
NPUHATHS pEIICHUH B PO eCcCHOHATBEHON
nesreiabHoctd YK-1.2.

3Haer

[Topsimox  mpeAcTaBleHUsT  OTYETOB 0
pesynapratax Hay4yHOW palOoThl, MPUHITUIIBI
MOCTPOCHUS] ypaBHEHHWH Ha OCHOBE 3aKOHA
COXpaHEHHUs JHEPIHH, MAacChl M HUMITYJIbCa,
YpaBHEHUS HEPa3pbIBHOCTH, BKJIIOYAIOIIUE B
ce0si pa3HOPOIHBIE MPOLIECCHI.

Ymeer

Hcnonb30oBath B MPAKTUYECKUX pacyeTax
METOJUKH BBIYMCIICHUS TETTOBBIX
CONIPOTUBJIEHU Ha npuMepe
MIOCJIEI0BATENBHOTO u napajuieIbHOTO
BKJIIOYEHU, AHAJIU3UPOBATH bakTopsl,

BIUSIONINE HA TETUIO(MU3UIECKHUE TPOIIECCHI B
HanOOJIbIIEN U HAMMEHBIIEH CTEIICHU.

Brnaneer HaBbIKaMH HayYHOTO ITOWCKA U
PaKTUYECKON paboThl ¢ HHPOPMAITHOHHBIMHU
VCTOYHUKAMH; METOAAMH MTPUHATHS PEIICHUN
VK-1.3

3Haer

HcrouHnku 0CTOBEpHON HAyYHOU
UH(pOPMaLUH, CTPYKTYPY OpraHu3aluu
CIPAaBOYHBIX U3IAHUHN, YI€OHOH IUTepaTypsl U
HOPMAaTHUBHBIX JOKYMEHTOB

OCHOBHBIE TIOHATHS U OTIPEIEIIEHUS, CIOCOOBI
OpraHu3alUy OKCKAa HEOOXOIUMON
uHpOpMaIUU

VYmeet

Hcnonb30BaTh B MPAaKTUYECKUX 3a/1a9ax
OITyOJTMKOBAaHHBIE PE3yIbTaThl HAYYHON
JeATEeIbHOCTH, TPOBOAUTH KPUTHUECKUM
aHaJIN3 MOITYYeHHON HHPOPMALINH,
BBIPA0aTHIBaTh MOPSIOK CAMOCTOSTEILHOTO
pelIeHUs TeIUIOTEXHUYECKUX 3a/1a4.

3HaeT coBpeMeHHbIe HH(POpMaIIMOHHBIE
TEXHOJIOTMH U MIPOTPaMMHBIE CPEJICTBA, B TOM
YHCIIe OTEYECTBEHHOTO IIPOU3BOACTBA, JIS
peleHus 3a1a4 npodeccuoHaIbHON
nearensaoctu OIIK-1.1.

3Haer

CHOCOGBI BBINOJIHEHUS BEIYUCIICHUH C
TIOMOIITBIO 3JICKTPOHHBIX Ta0IHII,
UHCTPYMEHTBI IJI1 COPTUPOBKH JTaHHBIX,
npecTaBIeHNs rpaduueckoil HHGOpPMAITHI

Ymeer

[IpencraBisiTh pe3yabTarbl BBIYUCICHUUA C
MOMOIIIBIO AJIEKTPOHHBIX CPEACTB B TpeOyeMoM

dbopmare, macmTabupoBaTh, MPHUBOIUTH K
HY>KHOMY IOPSAKY PacCYMTaHHBIE BEIUYUHEL,
BIIAJICTh COBPEMEHHBIMU Cpe/CcTBaMH

BBIYHCIICHUH HWHXCHCPHBIX KAJIbKYIISITOPOB.




YMmeeT BEIOUpPATh COBPEMEHHBIE CPENICTBA
obecrieueHus MokapHoi 6€30MaCHOCTH
00BEKTOB U OMOBEIICHHUS JIFONCH, B TOM YHCIIE
OTEYECTBEHHOTO MMPOU3BOJICTBA, JIJISl PEIICHUS
3a/1a4 mpodecCuoOHANBHON AEITeTbHOCTH
OIIK-1.2.

3Haer

OCHOBBI TEOPUU MOTPEITHOCTEN,
¢u3nueckre MPUHLUUIBI PabOThl KOHTPOJIHHO-
U3MEPUTENIbHBIX npuOopoB, 3Ha4YEHUE
OpraHu3allil W IUIAHUPOBAHUS  Y4eOHBIX
JIEHCTBHI B IpoIecce 00yIeHUs

Ymeer

UCIIOJIb30BaTh PEUEBBIC CPEICTBA U CPEICTBA
UH(POPMAITHOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI Il PEIICHUs YYeOHBIX 3ajad,
UCIIOJIb30BaTh COBPEMECHHBIC MAKEThI
nporpamMMm  JiUIsl  TIPOBEACHUS  PAacueToB U
00pabOTKH JaHHBIX

Brageetr HaBbIKaMUu PUMEHEHUS
COBPEMEHHBIX CPEICTB MHANBUYaTbHON U
KOJIJIEKTUBHOM 3allUTHI, B TOM YMCJIIE
OTEYECTBEHHOTO MMPOU3BOICTBA, MIPU PEILICHUU
3a/1a4 Mpo¢eCCUOHATBLHOM ICSITEIbHOCTH
OIIK-1.3

3Haer
OCHOBHBIE  JOCTOMHCTBA U  HEIOCTATKHA
YUCIIEHHOTO MOJICITUPOBAHHUS TEIUIOBBIX

IIPOLIECCOB 10 OTHOUICHUIO K aHAJUTUYECKUM
U HATypHBIM BapHaHTaM pELICHHUS 3a/ad,

pa3IuyHbIe CIIOCOOBI MIPOBEICHUS
BI:I‘-II/IC.HGHI/II\/'I, OCHOBHBIC ,Z[OHYH_ICHI/IH 148
OTpaHUYCHUS

YMmeer

Hcnonb30BaTh METO KOHEUYHBIX PAa3HOCTEW Ha
HpUMeEpe PEIICHNUA 3a1a4 TEIIONPOBOAHOCTH,
WCIIOJIB30BaTh ~ AHAJIMTUYECKUE  PEIICHUS,
OHpe,Z[G.HHTB FpaHI/II_IBI HpI/IMeHI/IMOCTI/I
TEIJIOBBIX MOJIEIEH.

3. MecTO IMCHMILIMHBI B CTPYKTYpe OCHOBHOI NPo¢ecCHOHATBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI

I[I/ICI_II/IHJ'II/IHa OTHOCHUTCS K 00s3aTeIbHOM YaCTH OCHOBHOM HpO(I)CCCI/IOHaJII)HOI‘/’I

00pa3oBaTeIbHONM MPOTrpaMMbl OakaiaBpuara 1o HampasiaeHuto moaroroBku 20.03.01

«Texnocepnas 0Ge30mMacHOCTH»

HaITpaBJICHHOCTD

(mpoduib)

TEXHOJOTHYCCKUX IMPOUCCCOB U IIPOU3BOACTB.

4. CTpyKTYypa M colep:KaHue TUCHUIIIAHbI

OO6mrast TPyIOEMKOCTh AWCITUIUIMHBI COCTABISET 4 3a4eTHbIC eAWHUITHI, 144

qgaca.

«be3onacHOCTH



4.1 PacnipeneJieHue TPy10eMKOCTH y4eOHOM IUCHUILIMHBI IO BUAAM padoT

1o Kypcam u popmam o0yueHust

JJIS1 3204HOM (popMBbI 00yUeHH S

TpynoemkocThb
. o
Bun yueOHOM paboTh se. | wac, o
1
OOmass TPyAOEMKOCTh JUCIUIUIMHBI 1O 4 144 36 108
y4eOHOMY IIaHY
KonraxTnast pabota, B TOM 4uce: 18 6
AynIMTOpHBIE 3aHATHS 18 6
Jlexuu (JI) 4 2
[TpaxTnueckue 3ansatus (I113) 10 4
Jlaboparopusie padotsl (JIP) 4
Koncynpranmu nepes 3x3aMeHOM
CamocrosTeabHas padora (CPC) 126 30
B TOM YHCJIE:
KypcoBas paboTa (IpOeKT)
3aueT ¢ OLeHKOI +
JK3aMeH

4.2. TemaTuuyeckuii NJIaH, CTPYKTYPHUPOBAHHBIN M0 TeMaM (pa3aesiam) ¢
yKa3aHMeM OTBeeHHOI0 Ha HUX KOJIUYeCTBA aKaJleMHUYeCKNX YaCOB U BU/I0B
Y4eOHbIX 3aHATHI.

JJIS1 32049HOI GopMBbI 00yUeHUs

Ne KosnuecTBo yacoB nmo o
n/n BHUIaM 3aHATHH = EE E =
g o ) § a | A = E.
S = 2 < g 3 S =
HanMeHoBaHMe = - 5 = Z = = & Ec3
@ =
Tew S| §| EE| 2&E| 2| E|53¢E
< ]S L«
2 [*] = = [=Tr1 = z [=] - =
R 3§58 g8 | g2 58 %
[=% < (GRE]
= = ="
1 2 3 4 5 6 7 8 9
Tema Nel OcCHOBHEBIE
1 12 2 10
MIOHSTUS U ONPEEICHUS
Tema Ne2 Cwmecu paboumx
2 14 4 10
Tell. Telm1oeMKOCTh
Tema Ne3 3aKoHEI
TEPMOINHAMUKHA u
3 |febvod 10 10
TEPMOJIMHAMHUYECKUE
MIPOIIECCHI




Hroro 3a 1 kype 36 2 4 30

Tema Neo4 Tepmonunamuka
IIOTOKOB

4

Tema Ne5 PeanbHble ra3sl n
napel. Pa3oBbIe NEPEXOBI

Tema Neb
6 | TepmomuHaMuuecKuii — aHaIW3 8 8
TEIJIOTEXHUYECKHUX YCTPOWCTB

Tema Ne7
Tennorenepupyromre
YCTpPOMCTBA, XOJIOAWIbHAS U
KpUOTeHHasi TEXHUKA

Tema Ne8 XumMuueckast
8 | Tepmonunamuka. TormnuBo u 8 8
OCHOBBI FTOpEHUS

Tema Ne9 OcHOBHBIE
9 |moHsTMS M oIpeaeNcHUs 12 2 2 8
TEOPHH TETUIOOOMEHA

10 Tema Nel0 10 10
TenaonpoBOgHOCTH

Tema Nell KoHBEKTHBHBIHM
11 | TemnooOmeH. OCHOBEI 12 4 8
TEOPHH TETUIOOOMEHA

12 | Tema Nel2 Uznyyenue. 8 8

Tema Nel3 Tennonepenaua.
13 | UaTeHcuduxammm 8 8
TeIJIonepe1aun

Tema Nel4 OcHoOBEI
MaccooOMeHa.

14 8 8
TemoMaccooOMeHHbBIE

YCTpPOMCTBA.

Tema Nel5 Ilpumenenue
TEIUIOTHI B MOYKAPHOU OXPaHE
U OXpaHa OKpYKarowIen
cpenbl. OCHOBBI

15 |sHeprocOepekeHus u 12 4 8
OCHOBHbIE HAIPaBIICHUSI
SKOHOMHU 3HEPIOPECYPCOB.
Bropuunsbie sHepreTrueckue

pecypehl.

3a4eT ¢ OLEHKOH +

Hroro 144 4 10 4 126

4.3 Coagep:xaHue TUCHUIIMHBI IS 00y4AIOIUXCH:

3209HOM ()OPMBI 00yUEHUS

Tema 1. OcHOBHBbIE MOHATHSA U ONPeaeJIeHUsA

Jleknusi. [lpenmer, 3amaum M cozpepkaHue Kypca TEIUIOTeXHUKH. CBs3b ¢
JPYTUMH OTpaciisiMU 3HAHUN. 3HaYEHHE TEIUIOTEXHUUECKUX 3HAaHUU Ul COTPYIHUKOB




TIOYKapHOHM OXpaHbl. MeCTO 1 poib Kypca B O0IIIeH CHCTEME MOATOTOBKHU CIEIIHAINCTOB
JUISL OPTaHOB U MOAPa3AesIeHu NOKapHOW oxpaHbl. CTPYKTypa U METOJMKA U3yUYEHUS
Kypca.

CamocrositesqibHass pabora. IlpenMer TepMOAMHAMUKM M €€ METOJBI.
Tepmonunamuueckasi cucremMa. OCHOBHBIE IMApaMETpbl COCTOSIHUS. PaBHOBECHOE U
HEPABHOBECHOE COCTOSIHUE. YPaBHEHHS COCTOSAHMUS. PABHOBECHbBIE U HEPABHOBECHBIE
cocrosiHuA. TepmonnHamMuyeckuil mnpouecc. PaBHOBECHBIE U HEPABHOBECHBIE
npoiiecchl. OOpaTuMbie U HEOOpaTUMbIE MTPOLIECCHI.

Pexomenayemas iureparypa

OCHOBHas [1].

Tema 2. Cmecn padounx Tei. TemnoeMKkocTh

IIpakTnuyeckoe 3ansaTHe. ['asoBeie cmecu. TemnoeMmkocTs. BrimonHenue
pacdeTHO-Tpaduueckoit padoTsl «I'a30Bbie cMecHu. TermmoeMKoCThY.

CamocrosiTesqbHast padora. CriocoObI 3a1aHNsI COCTaBa CMECH, COOTHOIIICHHUS
MEXJIy MacCOBBIMH M OOBEMHBIMH AOJSIMH. BbruncieHue mapameTpoB COCTOSHUS
CMECH, OIPEAECICHUE KAXKYLIECHUCS MOJEKYJSIPHOW MAacChl M Ta30BOM IOCTOSIHHOM
CMECH, ONPEIEICHUE NapLUHUABHBIX JaBJIEHUN KOMIIOHEHTOB.

MaccoBasi, oObeMHas H MOJSIpHAas TEIJIOEMKOCTU. TEIIOEMKOCTh TMpHU
MOCTOSIHHBIX O00bEME U JIaBJICHUU. 3aBUCUMOCThH TEIIOEMKOCTH OT TeMIEPaTyphbl U
naBiaeHusi. CpefHsis W MCTHUHHAs TeIUloeMKOocTH. DopMylbl U TaOIULBI IS
ompeneneHus TerioeMkocTeil. TemnoeMkocTh cmecu pabouux Tten. [loaroroBka
OTYeTa Mo pe3yJibTaTaM BbIIOJHEHHON padoThI.

Pexomenayemas iureparypa

ocHOBHas [1];

nonojHuTeNbHas [1]

Tema 3. 3aKOHBI TEPMOAMHAMHUKY U TEPMOANHAMHUYECKHE TPOLECCHI

CamocrositesqibHass padora. CymHOCTH NEPBOTO 3aKOHA TEPMOJWHAMHKHU.
@opMyJIMpOBKa NEPBOTO 3aKOHA TEPMOAMHAMUKH. AHAJIUTHYECKOE BBIPAKECHUE
IEPBOrO 3aKoHa TepMoauHamMuKku. Ormpenenenne pabOThl M TEIJIOTHI  Yepes
TEPMOJUHAMUYECKUE IapaMeTpbl COCTOSIHUA. BHYTpeHHss »Heprus. OHTalbIUA.
OHtponus. Pv- u Ts- quarpaMMsl. YpaBHEHHUE NMEPBOrO 3aKOHA TEPMOJAMHAMUKHU IS
IIOTOKA.

CylHOCT BTOpPOrO 3akOHa TepMOAMHAMHMKU. OCHOBHBIE (HOPMYIMPOBKU
BTOPOTO 3aKOHA TEPMOJMHAMHUKHU. TepMOIMHAMMYECKUE LMKIBI TEIUIOBBIX MAIIMH.
[Ipssmble u oOparHble 1KLL TepmogmHamuueckuit K.ILJ[. u  XomoauiabHBIN
ko3 unment. Huknpr KapHo u aHamu3 uX CBOWCTB. AHAJUTUYECKOE BBIPAXKECHUE
BTOPOTO 3aKOHA TEPMOJMHAMUKU. VI3MEeHEeHHEe SHTPOIMU B HEOOPAaTUMBIX MPOIECCaX.
W3MeHeHue 3HTpONMUU U paboOTOCTIOCOOHOCTh M30JIMPOBAHHON TEPMOAMHAMUYECKON
CUCTEMBI. DKCIPIHUs TEIJIOTHI.

OO1me MeToAbl HCCIETOBAHUS MPOLIECCOB M3MEHEHMsI COCTOSIHUS padOdHx
ten. IlomuTponHble mpouecchl. (OCHOBHBIE  XapaKTEPUCTUKU  MOJUTPOIHBIX
npoueccoB. M3obpaxenue mnporeccoB B koopauHarax Pv u Ts. OcHoBHblE



TEPMOJMHAMUYECKHE TPOIECChl: HU30XOPHBIA, HM300apHbIN, H30TEPMUUYECKUN H
annabaTHbIN — YaCcTHBIE CIy4yau MOJIUTPOIHOTO MpoIiecca.

TepmoanHamuueckuii aHaiau3 MpOIECCOB B Kommpeccopax. Knaccudukanums
KOMIIPECCOPOB M NOpPHHOMII WX  jAeuctBus. MHaukaropHas — auarpamma.
H3otepmuueckoe, aauabaTHOE U MOJUTPONHOE CXarhe, TMojHas paboTa,
3aTpayuBaeMasi Ha IpUBOJ KoMIlpeccopa. MHoroctyneHnuaroe cxarue. 300paxkeHue
B Pv- m Ts- nmarpammax TepMOAMHAMUYECKMX IIPOLIECCOB, ITPOTEKAKOUIUX B
komnpeccopax. HeoOpatumoe cxkatue. OtHocuTenbHbIM BHyTpeHHuit K.IT.J.
KOMITIpeccopa.

3aKOHBI TEPMOAMHAMUKHA M TEPMOAMHAMUYECKHME IIPOLECCHl. BbInonHeHue
pacueTHo-rpaduyeckoil padboTsl «MHOTOCTYIEHYATHIH KOMIIPECCOPY.

[ToaroToBka oTueTa Mo pe3ynbTaTaM BBITOJTHEHHON paboThI.

Pexomenayemasi sureparypa:

ocHOBHas [1];

JOTOTHUTENbHAS [3].

Tema 4. TepmoauHaAMHKA IOTOKOB

CamocrosiTeqibHasi padora. JIpoccenupoBanue ra3oB v mnapoB. CyIIHOCTb
IpoIecca IPOCCEIMPOBAHUS U €r0 ypaBHeHUE. VI3MeHeHne napameTpoB B MPOLECCE
npoccenupoBanusa. [lonstue 00 »>ddexre Jxoynsa-Tomcona. OcobeHHOCTH
JIPOCCENMPOBAaHUS HACAIBHOIO W pealbHOro raszoB. [loHATne o Temmneparype
MHBEPCUHU. YCIIOBHOE M300pakeHHE MPOIECcCa IPOCCETUPOBAHUS B iS- JUArpPAMME.
[IpakTHUeckoe UCIOIB30BAHUE MPOLIECCA APOCCETUPOBAHUS.

OcHOBHBIE TMOJIOKEHUs. YpaBHEHHUsI HcTeueHus. Pacnonaraemasi pabora u
cKOpocTh ucTeueHus. CeKyHAHBIM pacxol mpu ucTedeHUU. CBS3b KPUTHUYECKOMN
CKOPOCTBIO UCTEUECHUSI C MECTHOM CKOPOCTBIO pacnpocTpaHeHus 3Byka. Kpuruueckoe
OTHOILICHWE JAaBieHui. Pacuer CKOPOCTM HCTEUEHUsS] M CEKYHJIHOTO MAacCOBOIO
pacxoia ISl KPUTUYECKOTO pPEeXUMa. YCIOBHS MEPEXoJa uepe3 KPUTUUYECKYIO
ckopocTh. Comio JlaBansi. Pacuer mporiecca ucredeHus BOJSHOTO Mapa ¢ MOMOIIBIO
is- gauarpaMmmbl. JI€MCTBUTENBHBIM MPOLECC HCTEUYCHUA. [EepMOIMHAMHYECKHUE
MPOIIECChl B Ta30BBIX YCTAaHOBKAx TMOXapoTyimieHus. Vcredenuwe raza u3 OaiioHa
OTPaHUYECHHOW BMECTUMOCTH.

Pexomenayemas iureparypa:

ocHOBHa# [1, 2];

nornojHuTenbpHas [ 1-3].

Tema S. PeanbHble rasel 1 napbl. ®a3oBble nepexoabl

CamocrositesqibHass padora. CpolicTBa peanbHbIX ra3oB. Ilapel. IIpormeccer
napooOpa3oBaHusi B pv- W Ts-muarpammax. Dazomasi guarpamMma BEIIECTB.
Tepmoannamuueckue cBOMCTBa moBepxHOCTU paznen (a3. [lonstue 06 ypaBHeHHU
Bykanosuua-HoBukoBa. VYpaBuenue boromo0OoBa-Maiiepa. TepmoguHamuueckue
TaOJIUIIBI BOJBI M BOJSHOTO Tapa. TepMomuHaMudeckue auarpammbl Pv-, Ts- u is-
BOJSIHOTO Iapa, JBYOKHCH ymiepoja, (peoHoB. Pacuer TepMoauHaMHUECKUX



IIPOLIECCOB M3MEHEHHsI COCTOSHMS mnapa. JKHIKOCTM W mapel, HCIOIb3yEMBIE B
yCTaHOBKax  mokaporymeHus. JKuakocth u mapel, oOpamaronigecs B
TEXHOJIOTHYECKUX YCTAHOBKAX C ITOBBIIEHHOM ITOKAPHOU OITACHOCTBIO.

I'oMorenHbIe U reTepOreHHbIE TEPMOJMHAMUYECKHE CUCTEMBI.
Tepmonunamuueckoe paBHOBecue. YcimoBue (pa3oBoro paBHoBecus. Da3oBbie
nepexonnpl. YpaBHenue Kiamelipona-Knaysuyca. VYceroitunBocTh (a3, dazoBbie
Nepexo/ibl MPU OAUHAKOBBIX AaBlieHUsX (a3. DazoBble Mepexobl MPU UCKPUBICHHbBIX
MOBEPXHOCTSAX pa3ea.

HccnenoBanre TepMOAMHAMUYECKUX MapaMeTpoB npu (a3oBbIX Mepexojiax Ha
JIMHUAW HACBILLICHUS KUIKOCTb—TIap.

Pabora c BupryanbusiM YMK B pexxriMe CaMOKOHTPOJIS MO TeME JIEKIUU U
MOJITOTOBKA OTYETA 0 BBIMOJIHEHHOU padoTe.

Pexomenayemasi sureparypa:

ocHOBHas [1];

nononHutenbHas [1,2].

Tema 6. TepmoauHaMUUYeCKHIl AaHAIHN3 TENJIOTEXHUYECKUX YCTPOHCTB

CamocrosiTeqbHAsA paoora. [ukibr MapOCUIIOBBIX YCTaHOBOK.
[IpyHumMnuanpHass cxema IapoCUIIOBOM ycTaHOBKU. I[lukn PenkuHa wu  ero
UCIIOb30BaHUE. BIMAHME HAYaAIbHBIX M KOHEYHBIX IMApaMETPOB HA TEPMUYECKHUI
K.ILJ. uukna Penkuna. M3o0paxkenue mukia Pv-, Ts- u is- guarpammax. Ilytu
MOBBIIICHUS] YKOHOMUYHOCTH MapPOCUJIOBBIX YCTAHOBOK. Teruio(UKalMOHHBINA IIHKI.
[ToHATHE O HUKJIAX ATOMHBIX CHJIOBBIX YCTAHOBOK.

[uxner nurareneit BHyTpeHHero cropanus (/.B.C.). Ilpunmun nedctBus
nopiHeBbix J[.B.C. {ukibl ¢ M30XOpHBIM U M300apHBIM MOABOAOM Teruta. L{uki co
CMEIIaHHBIM TOABOJOM TeIIOTHI. M300paxkenue nukiaoB B Pv- u Ts- amarpammax.
Tepmuueckne u skcepruueckue K.ILJ[. mukio J[.B.C. CpaBHUTENbHBI aHaIN3
TepMoauHamuyeckux nukios J1.B.C.

[{ukJIBI YCTAaHOBOK JIJI Ta30BOASTHOTO TYLIECHUS TTOXKAPOB.

[{ukibl  XONOMMIBHBIX ~ YCTAHOBOK.  XOJOAWIBHBIN  KO3(pduiueHt u
XOJIONOTIPOU3BOAUTEIIBHOCTh. [luki mapoBoM W BO3AYIIHOM KOMIIPECCOPHOU
XOJNIOAWJIbHON ycTaHOBKU. [loHsiTue 00 aOCOpPOLMOHHBIX H MAPOIKEKTOPHBIX
XOJIONWIIbHBIX yCTaHOBKax. TepmoTpanchopmaropsl.

[uknel ABUTATENEl BHYTPEHHETO CropaHus. BBbINONHEHHWE pacyeTHo-
rpaduueckoit paboThl « TepMogMHAMUYECKHI pacyeT IUKIIA ABUTaTeNs BHYTPEHHETO
CTOpaHUs.

[TonroroBka oTueTa Mo pe3yybraTaM BbIITOJIHEHHON paOOoTHhl.

Pexomenayemasi sureparypa:

ocHOBHas [1];

JOTOTHUTENbHAS [3].



Tema 7. TensioreHepupymouue yCcTpoicTBa, X0J0AWIbHAS U KPHOTCHHASA
TeXHUKA

CamocrosiTesqibHass padora. /[Burarenn BHYTPEHHErO CropaHus. TerioBble
aNeKTpocTaHMM. (OCHOBHBIE TIOJIOKEHHSI pacueTa TEIIOCUJIOBBIX YCTPOMCTB.
®duznyeckasi CyIHOCTb IPOLIECCOB OXJIAXKICHHUS.

OOmiass XapakTepUCTHKa TEIUIOCWIIOBBIX YCTAHOBOK. TE€XHOJIOTMYECKUE
IIPOMBIIUICHHBIE NIe4d. [[poMBIIITIEHHBIE KOTENIBHBIE YCTAaHOBKU. [IapoBbIe 1 ra3oBble
TypOuHbl. OCHOBBI MOJY4YEHHs HUCKyCCTBEHHOro xomona. Kiaccudukanus
XOJIONWJIBHBIX MAIIMH W YCTaHOBOK. XOJIOAWJIBHBIE Aarperarbl U HMX OCHOBHBIC
XapaKTEPUCTUKU. XOJIOAONPOU3BOAUTEIBHOCTh YCTAaHOBKH. (OCHOBBI KPHMOTE€HHOU
TEXHUKU. Bo3ayxopa3fenuresbHble yCTAHOBKH. [ €mueBble U BOOOPOIHBIE CHCTEMBI.
CucreMbl XpaHEHHS U TPAHCIIOPTUPOBKH KPUOTEHHBIX BEIIECTB.

Pexomenayemasi sureparypa:

ocHOBHas [1, 2];

JOTOTHUTENbHAS [3].

Tema 8. XumMuueckasi repmoauHaMuka. TonJimBo U 0CHOBBI TOPEeHUA

CamocrositesqibHass padora. Temtora cropaHusi. OCHOBHBIE ITOJOXKEHUS
Teopun TopeHus. OCOOEHHOCTH CHXKUTaHUs TBEPAOTO, MKHUAKOTO MU ra3000pa3HbIX
TOIIUB M pacyeT TEOPETUYECKH HEOOXOIAMMOIo KOJMYECTBAa BO3dyXa JUIS HUX
cxuranus. Koadduuuenr nszoObiTka Bo3nyxa. CocraB 00beM MNPOTYKTOB CrOpaHMS.
TeopeTudeckast TeMieparypa ropeHusl.

Tepmoxumus. 3akon ['ecca. Ypapuenus Kupxroda. Xumuueckoe paBHOBECHE U
BTOPOM 3aKOH TepMoAMHAMHUKU. KOHCTaHTa paBHOBECHS U CTENEHb AUCCOLMALIMM.
Temnooit 3akoH Hepucera. Buapl TornmBa u ux xapakrepuctuku. Krnaccudukanums
ToruB. TBepmoe, *XuAKOE M Tra3000pa3HOE TOIUIMBO U HUX XapaKTEPUCTHUKH.
OnemMeHTapHbI COCTaB TOIUIMBA.

Pexomenayemasi sureparypa:

ocHOBHas [1];

nonosHutenbHas [1-3].

Tema 9. OcHOBHBIE MOHSATHSA U ONPedeJIeHUS TEOPHHU TEIJI000MeHa

Jlexknus. [IpenmeT u 3amaun Teopuu TeriooOMeHa. 3HaueHUe TerIo00MeHa B
MPOMBIIIJIEHHBIX TTponeccax. OCHOBHBIE MOHATUS U OmpeneseHus. Buasl nepeHoca
TEIUIOThI:  TEIUIONPOBOJAHOCTh, KOHBEKUMS U  u3nydyeHue. 3akoH Dypsbe.
KoaddunmeHT TenionpoBoIHOCTH.

Pemenue ypaBHEHHUS TETIIONMPOBOJHOCTH JJISI OJHOCIOMHOW U MHOTOCIIOMHOMU
IIJIOCKOM ¥ IUIMHIAPUYECKON CTEHOK.

Pacuer TemmneparypHOTo MO CTEHKH C yY4€TOM 3aBUCHUMOCTH Kod(hduimeHTa
TEIIONPOBOIHOCTH OT TEMIIEPATYPHI.

IIpakTHyeckoe 3aHsATHE. TEIUIONPOBOAHOCTH OAHO- W MHOTOCJIOMHBIX
IJIOCKUX U IMUJIUHAPUYECKUX CTEHOK. BhImomHeHne pacueTHo-Tpadudeckoil paboTh
«CranroHapHas TEMIOMPOBOAHOCTEY.



CamocrositesqibHass  padora. IloaroroBka oryerta 1O — pe3yapTaram
BBITIOJTHEHHOMN PadOTHI.

Pexomenayemasi sureparypa:

ocHOBHas [1];

nonojHutenbHas [1-3].

Tema 10. Tens1onpoBOAHOCTH

CamocrosiTeJibHAsA pabora. Huddepenunansaoe ypaBHEHUE
TEIJIONPOBOIHOCTH. VYcnoBue OJTHO3HAYHOCTH. Koaddunuent
TEMIIEpaTypPOIPOBOTHOCTH.

TermnonpoBoIHOCTh TIPU  HECTALIMOHAPHOM  pexkume. HecranuroHapHbIi
MNpoIECC  TEIUIONPOBOJAHOCTH. MeEToApl  pelieHus 3ajad  HeCTalMOHApHOM
TEIUIONPOBOJTHOCTH: METOJl PA3/ACIICHUS] MEPEMEHHBIX, METOJ] HHTErpajJbHOIO
npeoOpazoBanus Oypee, Meton Jlammaca. MeTon KOHEUHBIX Pa3HOCTEH.

OxnaxneHue (HarpeBaHUE) HEOTPAHUUYEHHOW IJIACTUHBI, IUIMHApA WU IIapa
NpU TPAHUYHBIX YCIOBHSIX IEPBOTO, BTOPOro, TPEThero pojaa. HecranuoHapHbIil
NpoIecC TEIJONPOBOJHOCTA B  TelaX KOHEYHBIX pa3MepoB. PerynsipHbie
PEHKUMBI.

dusnueckre 0COOEHHOCTH MPOIIECCOB HATPEBAHUSI CTPOUTENILHBIX KOHCTPYKIIUIA
U TEXHOJIOTUYECKOro oOOpylnoBaHMsS Ha Tmoxkape. VIchbITaHus CTPOUTEIbHBIX
KOHCTPYKIIMH B reyax.

[TonroroBka oTyeTa Mo pe3yybraTaM BbIIIOJIHEHHON paOOoTHhl.

Pexomenayemasi qureparypa:

OCHOBHas [1];

nonojHutenbHas [1-3].

Tema 11. KonBekTnBHbBIN Temi1000MeH. OCHOBbI TEOPUH TEIJIOOOMEHA.

Jlaboparopnasi padora. TermnooOMeH TMpH €CTECTBEHHOM KOHBEKIUH.
TermooOMeH Tpu BBIHYKICHHOW KOHBEKITMHU. BhImomHeHUEe pacueTHO-rpadudecKon
paboThl « KOHBEKTUBHBIN TETIIIOOOMEHY.

OcHOBHBIE MOHATHS M ompeneineHus. YpaBHeHue HproToHa-Puxmana.
Koaddumment Ttemnootnaun. JuddepeHunanbHbie ypaBHEHHUs TerjiooOMeHa:
ypaBHeHUE  JBWKeHusi  Bsiskor  kuakoctw  (HaBbe-Ctokca),  ypaBHeHHE
TEIUIOMPOBOAHOCTH JIJIsl TIOTOKA JBMXKYLIEHCS KUIAKOCTH, YPABHEHUE TEIUIOOTAAYM HA
rpaHuiie noroka U crTeHku (buo-®dypwe), ypaBHEHHE HEPa3phIBHOCTU. YCIIOBHUE
OJTHO3HAYHOCTH K Au(QepeHIMaTbHbIM YpPaBHEHUSIM KOHBEKTMBHOTO TEIJIO0OMEHa.
OCHOBHBIEC TIOJIOKEHUSI TEOPUM MOTPAHUYHOrO cnos. lccnenoBaHue TEIIOOTAAYH
METOAAMM ITIOIPAHUYHOTO CIIOSL.

OcHoBbl Teopun mnonodus. OCHOBHBIE OINpeneneHHs. YCIOBUS TOA00US
¢usnueckux sBrenuit. [IpeoOpazoBanus nogodus. Yucna nogobus. Kpurepuanpubie
ypaBHeHUs1. DU3MUECKUW  CMBICT  OCHOBHBIX  4YHWcen mofoOus. MeTromsl
MonenupoBanus. [IoHATHA 0 MaTEMaTHYECKOM MOZEIHPOBAHUY.



Temnmoornaua mnpu CcBOOOJHOM JBMIKEHMHM OSKMIKOCTH. Temnoornada B
HEOTpaHWYEHHOM O00bEMe: JaMuHapHass W TypOyJeHTHass KOHBEKUHS Y
BEPTHUKAJIBHBIX MOBEpPXHOCTEW. Teroornaya Ha TOPU3OHTAIBHOM  IJIOCKOM
NOBEPXHOCTU B HEOrPaHMYEHHOM IMpPOCTpaHCTBE. TemnooTaadya TOpPU30HTAIBHO
pacmojoKEeHHOr0 UWJMHApa B HeorpaHndeHHOM o0béme. Kpurepuanbhbie
ypaBHeHus. TemnooOMeH mpu cBOOOIHON KOHBEKLMHU B 3aMKHYTBIX 00bEMax. Pacuer
TEIJIOOTAA4YM Yepe3 TOHKUE ITPOCIONKHN KUAKOCTH U rasa.

Tennoornaua npu BeIHYKJIEHHOM TEUEHUHU XKUAKOCTH B TpyOax; TEIIOOTIaua
OpU JIAMUHAPHOM U TYpOyJEHTHOM TEUEHUHU XKHUAKOCTEH B TpyOax; pacueTHbIe
ypaBHEHUs 0J00usl.

Tennoornaua mnpu BBIHYKIEHHOM JBWXEHUM cpenpl. TemnooOMeH mnpu
JBUKEHUU JKUJKOCTEN BOJb IUIOCKOM MOBEPXHOCTHU; TEIIOOTAAYa IPU JJAMUHAPHOM
U TypOyJE€HTHOM IMOTPAaHUYHOM CJIO€; PEUICHHE 3aJad METOIOM TEOPHH MOa00us;
KpUTEpHUaIbHbIE YPABHEHUS.

CamocrosiTesqbHast padora. [loaroroBka 0T4E€TOB MO BHIMOJIHEHHBIM paboTaM.

Pexomenayemasi sureparypa:

ocHOBHas [1];

nonojHuTtenbHas [1-3].

Tema 12. U3nyyenue

CamocrosiTeqibHasi padora. OOmMe TOHATHS W ONPEACIICHHS; TEIJIOBOM
OajaHC Jy4HCTOro TEImI0O00OMeHa. 3aKOHbl TEIUIOBOTO U3IydeHHus. TermooOMeH
U3JIy4YeHHEeM MEXJy TeJlaMu, pa3leICHHbIMU MPO3padyHOl cpenoi; kodh UIIMEHT
OOJy4eHHOCTH;  TEIJIOOOMEH  U3JIydeHHEeM  MEXIy  TelaMH, IPOU3BOJILHO
PACIIONIOKEHHBIMA B TMPOCTPAHCTBE. 3allluTa OT HU3dyudeHus. M3mydyeHue ra3os.
Uznydyenne (akenma miuaMeHd mnpu mnoxape. Pacuer 0e30macHbIX B IMOXKAPHOM
OTHOLIEHUHW PACCTOSAHUM M SKPAHHOW 3allUThl OT TEIUIOBOIO M3JIydyeHus. Pacuer
TeruiooOMeHa H3JydeHHEeM B TMOMIOLIAoNIe W u3nmydaromieil cpene. JlyducTblit
TENJI000MEH MEXITY OTPAXKICHUEM u HaxoAsIecs BHYTPH HEro
BBICOKOTEMIIEPATYPHOM Ia30BOM CPENOU.

PannannoHHO-KOHBEKTHBHBIM M PaJMAIIMOHHO-KOHTYKTUBHBIN TEIJI000MEH
npu OOJBIION ONTHUYECKOM TONIIMHE cpefbl. Kpurepun paauanoHHOTO MOI00MS.
TermnooOMeH orpaKIaroIIMX KOHCTPYKIIMHI MPH MOXKape B MOMEIIEHUH.

Pacuer Oe3omacHbIX B TMOXApPHOM OTHOIICHHHM PACCTOSHUNM U JKpaHHOMN
3alIUTBl OT TEIJIOBOTO M3IydeHHs. BeimosHeHne pacdeTHo-rpaduueckoil padoTh
«JIy4qHCTBIN TETIO0OMEH.

IToaroroBka oT4eTa MO BBHIMOJHEHHOU padoTe.

Pexomenayemasi sureparypa:

ocHOBHas [1];

nonojHutenbHas [1-3].

Tema 13. Tennonepenaya. UHTeHcHpUKAIMHU TelJIoNepexaYH
CamocrosiTesqibHasi padora. Hasnauenue, xkmaccudukanuss U CXEMbI



TEIUIOOOMEHHBIX  anmapaToB. OCHOBHbIE  TOJIOXKEHHMS  TEIJIOBOIO  pacyera
TEIUIOOOMEHHBIX anmaparoB. YpaBHEHHUE TEIUIONEPEIavH.

Temnonepenaua depe3 IJIOCKYI0, LMIUHAPUYECKYIO, CQPEPUUYECKYI0 U
opebpéunyto crenku. [yt nHTeHCHUKaMu Mpolecca Termionepeaadu. Termmnopas
u3onsnus. Beibop marepuana TemnoBoit uzomsiauuu. Juddepennmanbupie ypaBHeHUs
TEII0MaccoOOMeHa.

Pa6ora ¢ BupryansHeiM Y MK B pexxrMe CaMOKOHTPOJIS 110 TEME JIEKLIUU.

Pexomenayemasi iureparypa:

OoCHOBHas [1];

nornojiHuTenbpHas [ 1-3].

Tema 14. OcHoBbl MaccooOMeHa. TermnomaccooOMeHHBbIE YCTPOiicTBA.

CamocrositesqibHass  pa0Gora. Teruionepenada. BelnonHeHne pacyeTHO-
rpaduyeckor padoThl « TemooOMeHHbIN anmapary.

OcHoBHbIe noHATUS U onipeneneHus. Konnentpauuonnas quddysus. Tepmo- u
oaponuddysus. KoupektuBHas auddysus. Auddepenumanbapie  ypaBHEHUS
teriomaccooomena.  Jludbdysumonnsie  kputepun  mopodus.  KpurepuanbHbie
ypaBHeHusi. Pacuer TemsiomaccooOMeHa B BO3JyXe MpPU €ro BBIHYXICHHOM H
CBOOOAHOM JIBUKEHUU. Ternnmomaccoodmen npu UCIapeHuu
JIETKOBOCILJIAMEHSIOIIUXCS M TOPIOYMX sKuakocTed. OleHka MoKapHOW OMacHOCTH
00pa3yomuxcs MapoBO3AYIIHBIX CMECEH B OMEIICHUSX.

Haznauenue, kiaccudukanus U CXeMbl TEIJIO0OMEHHBIX amnmaparoB. [Ipunuummn
pacueTa TEMJIOOOMEHHBIX amnmnapaToB. KOHCTPYKTHUBHBIN U MOBEPOUYHBIA TEIUIOBbIE
pacueThl TEMJI00OMEHHbIX ammaparoB. CpenHuil TemmeparypHblii Hamop. OCHOBBI
THAPOJMHAMHUYECKOTO pacueTa TeIJIOOOMEHHBIX ammapaTtoB. Pacuer Temmeparyp
TEIUIOHOCHUTENEH Ha BBIXOJIE U3 ammapara Ipu OLEeHKe 0€30MacHbIX YCIOBHM pabOTHI.
[TonroroBka oTyeTa Mo BBHINOJIHEHHOU padoTe.

Pexomenayemasi qureparypa:

OCHOBHas [1];

nornojHuTenbHas [ 1-3].

Tema 15. IlpuMeHeHHe TeIIOTHI B TOKAPHOIl OXpaHe W OXpaHa
okpyxawieii cpeabl. OCHOBBI JHeprocoOepes;keHUuss U1 OCHOBHbIC HANPABJICHUSA
IKOHOMUHM IHEPropecypcos. BropuuHbie JHepreTudecKe pecypchol

IIpakTuyeckoe 3ansitme. BtopuuHble sHeprernueckue pecypcel (BOP).
O6mue mnonoxenuss u kinaccupuxkauus BOP. Ponp BOP B TomnmuBo wu
terionorpednennn. Mcrtounnku BOP u ux ucnons3oBanue.

CamocrosiTesqibHasi pabota. OCHOBHbIE MOTPEOUTENH TEIUIOTHL. DIEMEHTHI
CYyIIMJIbHOM  YCTaHOBKHM. THMBI CYHIIWIBHBIX YCTaHOBOK. TermsioBoil OaaHc



CYIIMJIBHOM YCTAaHOBKM U OIpEACICHUE €€ pa3MepoB. TEXHHKO-3KOHOMHUYECKHUE
MOKAa3aTeNl CYUIUJIOK.

[IpobGnema 3amuThl OKpPYXKAIOIIEH CpeIbl OT BBHIOPOCA MPOAYKTOB TOPEHUS.
XapakTEepUCTUKU OCHOBHBIX 3arpsi3HSIONMIMX BellecTB. OCHOBHBIE METOAbI OUUCTKHU
MPOAYKTOB TOPEHUS OT BPEIHBIX BHIOPOCOB.

OcHOBHBIE  HampaBl€HUS  DKOHOMHHM  3HepropecypcoB.  IloBblenue
3p(HEKTUBHOCTH  DHEPreTHMYECKOIO0 U HHEPrOMCHOJIB3YIOUIEr0  00OpYAOBAHMS.
CHMXKEHUE DHEpPronoTepb, COBEPIICHCTBOBAHHE yde€Ta U HOPMHUPOBAHUE PacXoja
sHepropecypcoB. Pabota ¢ BuptyanbasiM Y MK B pesxume caMOKOHTPOJIS.

Pexomenayemasi iureparypa:

OoCHOBHas [1];

nonojHutenbHas [1-3].

5. MeToauueckKkue PCKOMEHAAIUM 110 OPraHUu3ali U3YUYCHUA TUCHHUITIJIHHDBI

IIpn peanuszanuu nporpamMMbl JUCHUIUIMHBL HCHOJB3YIOTCS JIEKIHOHHBIE,
NPaKTHYECKHE 3aHATHS, Ja00paTopHbIe PaOOTHI.

OO1muMH 1EeNAMU 3aHATUN SBISIOTCS:

— 0o0o0O01IeHNe, CUCTeMaTu3alus, YIIyOJeHUe, 3aKpeIlJIeHHE TEOPETHUECKUX
3HaHUM N0 KOHKPETHBIM TEMaM JUCLUILINHBI,

— (GopMuUpOBaHUE YMEHUH MPUMEHITHh IOJYYEHHbIE 3HAHUS HaA IPAKTHKE,
peanu3anys €IMHCTBAa NHTEJUIEKTYaJIbHOM U MPAKTUYECKOM ACSITEIBHOCTH;

— BbIpa0OTKa NIPU PEIICHUH MOCTAaBJIECHHBIX 33]a4 NPO(EeCCUOHAIBHO 3HAYUMBIX
Ka4eCTB:  CaMOCTOSTEIIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOH
VHULIMATHUBBI.

[{emsamMu JIEKINUA SABISIOTCS:

- JaThb  CHUCTEMATHU3UPOBAHHBIE HAy4HbIC 3HAaHMWA [0  JHUCLMIUIAHE,
aKLEHTUPOBAaB BHUMAHUE Ha HanOOoJee CI0KHBIX BOIIPOCAX;

- CTUMYJIMPOBATh AKTUBHYIO [MO3HABATENIbHYIO AESITEIBHOCTh O0yYarouxcs,
CHOoCOOCTBOBATH (POPMUPOBAHUIO UX TBOPYECKOTO MBIILIJICHHUS.

B xone mpakTHUecKoro 3aHATHA OOECIEYMBAETCS IPOLIECC AKTUBHOTO
B3aMMO/ICUCTBUSA OOYyYarOIIMXCs C MpenojaBareieM; MpHUoOpeTaoTcs MPaKTUYECKHUE
HaBbIKM M yMeHHs. Llenp mpakThdeckoro 3aHsATHs: yIIIyOUTh M 3aKPENUTh 3HAHMS,
NOJyYeHHbIE Ha JIeKUWH, (OPMUPOBAHHWE HABBHIKOB HCIONb30BAHMS 3HAHUM IS
peleHns NPAaKTUYECKUX 3a7ad; BBINOJHEHHE TECTOBBIX 3aJaHUM II0 IPOBEPKE
IIOJIYYEHHBIX 3HAHUN U YMEHUMU.

Ilenbto 1a0OPaTOPHOTO 3aHATHSA SIBISIETCS YCBOGHUE TEOPETUYECKUX OCHOB
JUCLUIUIMHBI U TIOJYYEHHUE ITPAKTUYECKUX HABBIKOB MCCIICAOBAHUS IIyTEM OCTAHOBKH,
NpOBENCHUS, 00pabOTKM M IPEACTABICHUsS PE3YJIbTAaTOB JKCIEPUMEHTAa HAa OCHOBE
NPAaKTUUECKOTO HCMOJIb30BAHUS PA3IMYHBIX METOJAOB (HAOMIONEHMS, W3MEPEHUs,
CpaBHEHUs U Jp.), IPUOOPETEHUS HABBIKOB OIbITA TBOPUECKOM JeATeNbHOCTH. B
3aKJIFOYUTEIBHOM  YacTH  J1a0OpaTOpHOro 3aHsTus  oOywaromuecss  o(QOpMIISIOT
pE3YJIBTaThl SKCIIEPUMEHTOB B (hOpME OTHYETA.



CamocTrosiTenbHast paboTa OOydarOIIMXCS HampaBlieHAa Ha YIIyOJeHHEe U
3aKperuieHNne 3HAHWH, MOJyYeHHBIX Ha JIGKIHUAX M JPYTUX 3aHITUSAX, BBIPAOOTKY
HAaBBIKOB CaMOCTOSATENBHOTO AKTHBHOTO MPHOOPETEHUS HOBBIX, JOMOJHHTEIHHBIX
3HAHWH, TOATOTOBKY K NPEACTOAIINM 3aHATHSAM. [IpoMexyTodHas arTecTarus
oOecrieyrBaeT OICHUBAHME MPOMEKYTOYHBIX W OKOHYATEIBHBIX PE3yJbTaTOB
o0y4eHwUsI 10 AUCIUILINHE, TPOBOAMUTCS B (popMme 3a4eTa ¢ OLEHKOH.

[TpomeskyTOuHast aTTECTALUS IPOBOAUTCS B (popMe 3a4eTa ¢ OLIEHKOH.

6. OueHoYHbIe MATEPHUAJIBI IO TUCUUIIJIMHE

Texymuii KOHTPOJIb YCTIEBAEMOCTH 00ECIIEUNBACT OICHUBAHUE XO/Ia OCBOCHUS
JUCLUUIUINHBI, POBOJAUTCS B COOTBETCTBUU C COAEPKAHUEM JIUCHUIUIMHBI MO BUAAM
3aHIATHH B (OpME TECTHUPOBAHHUS, 3aIIUTHI OTYETOB MO J1aOOpaTOpHBIM padoTam,
pelieHus 3a1ay.

[TpomexxyTouHasi arrecranus 00ECIEUYMBACT OIEHWBAHHUE MPOMEXKYTOUYHBIX U
OKOHYATENIbHBIX PE3yJAbTaTOB OOY4YEHUsS TO AWCIUIUIMHE, TPOBOAMTCS B (opme
3a4eTa ¢ OIICHKOM.

6.1. IlpumepHbIe OLIEHOYHbIE MATEPHAJIBI:
6.1.1. Tekymero KOHTPOJIA

TunoBblie 3aJaHus AJIA TECTUPOBAHMSA:
1. UeM oTMYaroTCs U3Iy4EHUE OT TEJl ¢ Pa3HOM TeMIEPaTypOu:
- JUTMHOM BOJIHBI;
- CKOPOCTBIO PacCpOCTpPaHEHHS;
- HalpaBJICHUEM.
2. OCHOBHOW 3aKOH, CBSI3bIBAIOLIMN MOITHOCTD U3IyUYECHUS C TEMIIEPATYpPOM:
- Kupxroda;
- IInanka;
- Credana-bonbimana;
3. Eciu Tteno abCoONIOTHO 4YepHOE, TO YEeMy paBHA €ro u3ilydareiabHas
CITIOCOOHOCTb:
- 0,
- 1,
-0.5.
4. Kakoe u3 Ten Ha3pIBaeTCS a0COIIOTHO OCITBIM:
- TEJIO C MOTYIOMATEIbHON CITOCOOHOCTHIO, paBHOM 0;
- TEJIO C OTPaKATEIHHOM CIIOCOOHOCTHIO, paBHOM 0;
- T€JI0 ¢ K03 (HULIMEHTOM IPOMyCKaHUsl, paBHBIM 1;
5. Kakoii 3aKOH yCTaHABIMBAET CBA3b NOTOKA U3JIy4YEHUS C HAIIPABICHUEM:
- IInanka;
- Jlambepa;



- Buna;

dopma oTyeTa 1o JadopaTopHoii padore:
OTuet o naboparopHoii padote Ne

Ha3zBanue paboTsI:
[{enb paboOTHI:
TeopeTrnueckas 4acThb:
DKcrepuMeHTalIbHAs YacTh:
O6paboTka pe3yIbTaToB:
BbIBOZIBI O COOTBETCTBUM YCTAHOBJIEHHBIM HOPMaM U MPaBUJIaM OLEHKU:

Tunossblie 3agaun:

1. T'a30Bast cmech umeet cneayronmii MaccoBblii coctaB: CO, 12%; O, 8% u N,
80%. OnpenenuTh yIeIbHYIO TEMIOEMKOCTh CMECH ITPU OCTOSIHHOM JIaBJICHUHU.

2. I'a3 npu pasnenuu 1,4 Mlla n temneparype 55°C umeer o0bem 4 1. Uemy
paBeH 00bEM 3TOM MacChl Ta3a MPU HOPMAJIbHBIX YCIOBUSX?

3. Kak um Ha ckonbko wusMmensiercss Ttemmeparypa 0,5 ke kuciopona,
COBEPILAOIIETO MpHU aauabaTHOM paclupeHun pabdory L=1,5 x/bwc? Onpenenutsb
W3MEHEHNE BHYTPEHHEH SHEPTUH KUCIOPO/a TPH JAHHBIX YCIOBHSIX.

4. OnpenenuTh CKOPOCTh UCTEUCHUS BO3IyXa M3 BO3AYXOBOAA C M30BITOUHBIM
nasieHueM 2,3 klla B moMetieHrne ¢ HOpMaJbHBIMHU YCIIOBUSMU.

6.1.2. IIpome:kyTOYHOM aTTeCTALIUMA

IIpuMepHBIN NepedyeHb BONPOCOB, BBIHOCUMBIX HA 3a4eT ¢ OLeHKOM

[Ipenmer TepMOAMHAMUKH.
OCHOBHBIE TAPAMETPBI COCTOSIHUSA. 3aKOHBI HJICAIIBHBIX I'a30B.
Pabora, coBepiiaemas T€IOM NpU U3MEHEHUHU 00beMa.
BHyTpeHH:s 3HEprus, KOIMYECTBO TEIUIOTHI. I1epBbIil 3aK0OH TEPMOIMHAMUKH.
CriocoObl 3a/1aHUs Ta30BOM CMECH.
CooTHoIIEHUST MEXy MacCOBBIMU M OObEMHBIMH noyAMU. OrmpeneneHue
KQKYLIEHCs MOJIIPHOM MacChbl CMECH M NTAPLUUAIIBHBIX JaBICHUN KOMIIOHEHTOB.
7. TenmoeMKOCTH CMECH pabouux Tell.
8. TemnoeMkocTh Tena, yaenbHas, oObeMHAas M MOJSPHAs TEMJIOEMKOCTH.
CoOTHOLIEHUSI MEXTY HUMU.
9. TemmoeMKoCTH TP MOCTOSTHHOM O00bEMe U JaBJICHUHU. YpaBHeHHE Maiiepa.
10. TernoeMKoCTH UICATBHOTO ra3a. 3aBUCUMOCTb TEIUIOEMKOCTH OT TEMITEPATYPBbI.
11. Tlopsinok uccnenoBaHuss TEPMOAMHAMUYECKHUX IIPOLIECCOB.
12. ccnenoBanue N30XOpHOTO MpoLecca.
13. UccnenoBanue n300apHOToO mpoiiecca.
14. ccnenoBanue N30TEpMUYECKOTO MPOLECCA.
15. UccnenoBanue aguabaTHOrO IpoLecca.

SIS



16. UccnenoBanue noauTponHoro npoiecca. OCHOBHbIE TEPMOJAMHAMUYECKUE
IIPOLIECCHI — YACTHBIE CIy4Yau MOJUTPOIHOTO IPOLIECCa.

17. Knaccudukaius KOMIPECCOPOB U MPUHIIMIT UX JIEHCTBUSI.

18. Anaim3  paboThl  OJHOCTYNEHYAaToro  Kommpeccopa.  MHaukatopHas
nuarpamma. M3orepmuueckoe, agmadarHOe U MOJUTPOITHOE CXKaTHe, MOoJHas padorta,
3arpayrBaeMasi Ha IPUBOJ Komnpeccopa. HemocraTtku oqHOCTyIEHUaToro KoMmnpeccopa.

19. MHOTOCTYIEHYATHI KOMIIPECCOP. WNHnukaropHas auarpamma.
[IpenmMyIiiecTBa MHOTOCTYIIEHUATHIX KOMIIPECCOPOB.

20. Ucreuenue razos. CtannoHapHoe ucreueHue. Mcnonp30BaHue B TEXHUKE.

21. YpaBHeHue Hepa3pbIBHOCTU. [IepBbIii 3aKOH TEPMOAMHAMUKHU JJI1 TOTOKA.
YpaBHenue bepHyum.

22. CBoiicTBa JO3BYKOBBIX M CBEPX3BYKOBBIX MOTOKOB. Coruta u nuddy30psl.
Como JlaBans.

23. lcTteueHne U3 cyXHMBaroUlerocs coruia. Pacuer temmeparypbl, CKOPOCTH
MCTEYEHUS U pacxona.

24. Kputnueckoe ucteueHue. Pacuer Temmeparypbl, CKOPOCTH UCTEUYECHUS U
pacxona.

25. IpoccenupoBanue ra3oB U mapoB. OcoOEHHOCTH JIpOCCETUpPOBAHUS
uaeasbHoro u peanpHoro raszoB. llonarue o006 »>ddexre xoymns-Tomcona.
[IpakTHueckoe UCIOIBb30BAHUE MPOLIECCa APOCCETUPOBAHUS.

26. Kpyrosoii mnporniecc. Ilpsmble u oOpaTHble UMKIbL. BTopoil 3akoH
TEPMOJMHAMUKH.

27. Hukn Kapno u ero croricta. K.I1.JI. [ukna Kapno.

28. IloHATHE O IBUTATENIAX BHYTPEHHETO cropanus. lHaukaropHas quarpamma
YeThIpexTakTHOro  kapOtoparopnoro  J[.B.C. Meron  TepMoaMHAMHUYECKOTO
PacCMOTPEHHUS LIUKJIIOB.

29. lukn nBuraresisi BHyTPEHHETO CTOPAHUS C U30XOPHBIM MOABOAOM TEILIOTHI.

30. Ilux nBurarenst BHyTPEHHETO CrOpaHusl ¢ M300apHBIM MOIBOJIOM TETIIIOTHI.

31.1lukn nBuUraresns BHYTPEHHEIO CrOpaHHWs CO CMELIAHHBIM MOABOIOM
Ter10Thl. CpaBHEHHE IIUKIIOB JIBUTATENIEH BHYTPEHHETO CTOpPaHUsI.

32. Inarpamma coctosiHusl. TpoiiHasi TOUKa U KpUTUYECKAs] TOUKA. YpaBHEHUE
Knanelipona-Knaysuyca.

33. P-v nuarpamma Jjisi BOASHOTO Tapa. BiaxHbli, Cyxol W NEeperpeThii nap.
CreneHp CyxXoCTH mapa.

34. YpaBuenus Ban-nep-Baansca u Bykanosuua-HoBukoga.

35. T-s nuarpamma 111 BOJSHOTO Tapa.

36. Hukn Kapno ayis BoasiHoro napa. [{ukn Penkuna.

37. TennodukarmonHelii UK. [loHSATHE O TIMKIAX aTOMHBIX CHJIOBBIX
YCTaHOBOK.

38. OCHOBHBIC TIOHATHS W OMPEICICHUS TEOPUH TeriooOMeHa. Bus
MEePEHOCA TEIIOTHI: TEMIONPOBOAHOCTh, KOHBEKIUS U U3TYyUYCHHE.

39. TennonpoBogHocTh. [loHATHE O TeMmMmeparypHOM MOJE, TIPAJUEHTE
temriepatypbl. 3akoH Dypre. 3aBUCHUMOCTh KOI(PPHUIIMEHTA TETUIOMPOBOJHOCTH OT
TEMIEPATYPBHI.



40. Iuddepennmanbaoe ypaBHEHHE TEIJIONPOBOAHOCTH. [ paHUYHbIE YCIOBUS.

41. Pewienue ypaBHEHUS TEIUIONPOBOAHOCTH JUISl OHOCIOMHOM MJIOCKOWM CTEHKH.

42. PellleHre ypaBHEHUS! TEIUIONPOBOJAHOCTH [IJII MHOTOCIOMHOM TIOCKOM
CTEHKH.

43. PerieHue ypaBHEHHUs TEILIONPOBOJIHOCTHU JUISl LIMJIMHAPUYECKOW CTEHKH.

44. Vicionb30BaHWE METOAA IMOCJIEI0BATEIbHBIX NMPUOIMKEHUN IS peleHUs
3a/1a4 CTAlMOHAPHOM TEIUIONPOBOAHOCTH.

45. KonBekTuBHbIM TemnooOMeH. (OCHOBHBIE TOHATHS U ONPEAEIICHUS.
VYpaBaenue HprotoHa-Puxmana. Kosdduiment remiootnaqu.

46. Cuctema  nuddepeHIUaNbHBIX  YpaBHEHMM 11  KOHBEKTMBHOIO
TEI1000MeHa. YCI0BHE OJJHO3HAYHOCTH.

47. Ilonstue o Teopuun nogobus. Yucna nogodusi. KpurepuanbHble ypaBHEHUSI.
dusnvecKuil CMbICT OCHOBHBIX YHCEN MOA00US.

48. KoHBEKTUBHBIN TEMJIO0O0MEH MpH CBOOONHOW KOHBEKUMH B OOJIBLIOM
obbeme.

49. KoHBEKTHBHBIH TEMJI000MEH MpH CBOOOAHON KOHBEKIIMH B IPOCIOMKAX.

50. KoHBeKTUBHBIN TEIIIO0OMEH MpU BBIHYXJICHHOM TEUCHUU KUIKOCTEH.

51. TemnooOMeH npu KUNeHUU. DKCIepUMEHTalbHbIe JaHHbIE. [Iy3bIpbKOBOE U
IUIEHOYHOE KUIeHHe. Bonpockl noxapHoil 6€301acCHOCTH YCTPOWCTB U allllaparos, B
KOTOPBIX PEAIN3YIOTCS NMPOLECCHl KUIIEHUS KUIKOCTEH.

52. TerooOMeH mNpu KoHAeHcauuu mnapa. IlneHouHas u kamenbHas KOHAEH-
carusl.

53. JIyuucteiii TerioooMeH. OCHOBHBIE TMOHATHS M omnpeneseHus. bamaHc
JTYYHUCTOIO TEMJI00OMEHA.

54. 3akOoHBI TEMJIOBOTO U3ITyYECHHUS.

55. JlyuucThIil TETIIO0OMEH MEXIY TeJIaMH, IPOU3BOJILHO OPUEHTUPOBAHHBIMU
B pocTpaHcTBe. Pacuer 6e30macHbIX B MOKaPHOM OTHOIIEHUH PACCTOSHUM.

56. Ucnonp30BaHue 3KpaHoB AJisi 00ecreueHrs 0e30MacHbIX PACCTOSIHHIM.

57. Haznauenue, kacCU(PHUKAIUSA U CXEMbI TETNIOOOMEHHBIX aIllapaTosB.

58. OcHOBHBIEC TOJIOKEHHS TEIUIOBOTO pacyeTa TEMJI0OOMEHHBIX alllaparos.
Cpennuil TemneparypHbIi Harnop.

59. Tennonepenaya yepes3 MIOCKYIO OJTHOCIONMHYIO CTEHKY.

60. Tenonepenaya yepes INIOCKYI0 MHOTOCIOMHYIO CTEHKY.

61. Tenonepenaya 4yepe3 LUIUMHAPUYECKYIO CTEHKY. KpuTuyeckuili auamerp
TEIJIOBOW U30JISLUH.

62. I3meHeHue Temmeparypsl IIpM HECTALMOHApPHOM pexuMme. PerymnsapHsii
TETIJIOBOU PEXKHUM.

63. YpaBHEHHE HECTAMOHAPHOM TEIUIONPOBOAHOCTH M METOJBI €r0 PEIIEHUS.
O0600111eHHBIC TTIEPEMEHHBIE.

64. JIByXCTOPOHHUI IPOIPEB CTEHKU IIPU FPAHUYHBIX YCIOBUAX 3-TO poAa.

65. HecraumoHapHass TEIJIONPOBOJHOCTh IOJYOIrPAHMYEHHOIO Tella IpHU
CTAallMOHAPHBIX TPAHUYHBIX YCIOBUSX.

66. OcoOeHHOCTH pelIeHUsT 3a7ad HECTAIlMOHAPHOM TEIUIONMPOBOAHOCTU B
HoXapHoM jene. V3meHeHue (QU3MYecKux NnapaMeTpoB Tel IpU HarpeBaHUU B



YCJIOBHSIX MOXKapa. BiusiHUE BIIaKHOCTU CTPOUTEIBHBIX MarepuanoB. CTaHIapTHBIN
TEMIIEPATYPHBIM PEKUM U IPENEI OTHECTOMKOCTH.

6.2. Illkana oneHMBAHHUA Pe3yJbTATOB INPOMEKYTOYHOH ATTECTALMH H
KPUTEPHUH BbICTABJICHUS OLIEHOK

Cucrema OLICHMBAHMA BKJIKOYACT:

®dopma
KOHTPOJIA

ITokazaremu
OLICHUBAaHUA

Kputepuu BbicTaBI€HUSs OLIEHOK

[IIkaa onieHUBaHUA

3a4eT C
OLIEHKOU

IMMPaBUJIBHOCTb U
IIOJIHOTA OTBETA

JlaH TPAaBUJIbHBIMA, TOJHBIM OTBET Ha
MOCTaBJICHHBIM  BOMpPOC,  IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHWUU IO
JTUCLUILIMHE, JOKA3aTeIbHO PACKPBITHI
OCHOBHBIC  TIOJIO)KCHHSI  BOIIPOCOB;
MOTYT OBITh JONYIIEHBI HEIOYETHI,
WCIIPaBJIEHHBIE  CaMOCTOSITEILHO B
MpoILIeCcCce OTBETA.

OTJIMYHO

JJaH  TpaBWIbHBIM,  HEJOCTATOYHO
MOJHBIA OTBET HaA TIOCTaBJICHHBIN
BOIPOC, MOKAa3aHO YMEHHUE BBIJCIUTH
CYLIECTBEHHBIE M HECYILUECTBEHHBIE
MpPU3HAKK, T[PUYUHHO-CIIECICTBEHHbIE
CBS3M; MOTYT OBITh  JIOMYIICHBI
HEJI0YETHI, UCTIPABJICHHBIE C MOMOILBIO
MIPENOJaBATENS.

XOPOIIO

JJaH HEAOCTaTOYHO MNPABUIIBHBIA U
TTOJTHEIN OTBET; JIOTHUKA u
MMOCJIEOBATEIbHOCTh N3J0KECHHUS
HMEIOT HApPYIICHUS; B OTBETE
OTCYTCTBYIOT BBIBOJBI.

YAOBJICTBOPUTCIILHO

OTBET MPEACTABISIET cobon
pa3po3HeHHEBIE 3HaHUSA c
CYIIECTBEHHBIMU OIIHOKaMU 1o
BOIIPOCY; IIPUCYTCTBYIOT
(dbparMeHTapHOCTb, HEJIOTMYHOCTH
HU3JI0XKCHUSA, JOITOJITHUTCIIBHBIC nu
YTOYHSIONIUE BOIPOCHI HE MPUBOMIAT K
KOPPEKIIMK OTBETA Ha BOMPOC.

HEYJIOBJIETBOPUTEIHHO

7. PecypcHoe o0ecniedeHHe TUCUMIITIMHBI

7.1. JInueH3uoHHOE U CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoOe

o0ecreyeHue

[lepedyeHpb JIMIEH3MOHHOTO M CBOOOIHO PaclpoOCTPaHIEMOIo MPOrPaMMHOIO
oOecrieueHus, B TOM YHCJIe OTEYECTBEHHOTO MTPOU3BOICTBA:




- Microsoft Windows Professional, Russian — CucrtemHoe mnporpamMMHOe
obecnieuenue. Onepamnuronnast cucrema. [Kommepueckas (Volume Licensing)]; T1O-
BES-834;

- Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher) — Ilaker o¢ucHeix mnpunoxkenuii [Kommepueckas (Volume
Licensing)]; [10-D86-664;

- Adobe Acrobat Reader DC — IlpunokeHue mjis co3gaHus W IPOCMOTpa
ANIEKTPOHHBIX MyOsukaiuii B popmare PDF [becrnatnas|; [10-F63-948;

- 7-Zip — @aitnoBsiil apxubarop [becmarnas]; 110-F33-948;

- Google Chrome — bpayzep [Otkpsitas]; [10-F2C-926.

- Tennmorexnuka — Ilporpammusblil 1abopatopHbiii koMiuieke [KomMmepueckas
(Full Package Product)]; T10-389-402;

- BuptyanbHbiii yueOHO-METOAMYECKUM KOMIUIEKC «TeopeTrndeckrue OCHOBBI
TEIJIOTEXHUKI» — DKCIEPUMEHTAbHbIE UCCIEI0BAHUS MPOLECCOB TEIIOOOMEHa U
Tertou3ndeckux cBocTB MarepuaiioB [becrnatnas]; [I0-EAD-643;

- YueOHO-MeTONUYECKUH  KOMIUIEKC  «TerIoTeXHUKAa-KOHTPOJIbY  —

CaMOKOHTPOJIb 3HAHWW TPU BBIMOJTHEHUN WHIWBUIYATbHBIX PACUYECTHBIX 3aJIaHUN
[becrinatnas]; [TO-5C3-654.

7.2. IlpodeccnonanbHbie 0a3bl JAHHBIX U MH(OPMAIHOHHBbIE CIIPABOYHbIEC
CHCTEMbI

Nudopmarmonnas cnpaBouHasi cuctrema — CepBep OpraHoOB roCy1apCTBEHHOM
Bnactu  Poccuiickoit  ®denepaumu  http://poccus.pd/  (cBoOOmHBIA  TOCTYyIN);
npodeccruoHanbHble 0a3pl JgaHHBIX — l[lopTam OTKpHITBIX HaHHBIX Poccuiickoi
®denepanuu  https://data.gov.ru/  (cBoOOmHBIA  AocTyn); (enepalbHbIA  MOpTal
«Poccuiickoe oOpaszoBanue» http://www.edu.ru (cBOOOIHBIA JOCTYI); CHCTEMa
OQUIMATLHOTO  OMyONMKOBAaHUS  MPABOBBIX AaKTOB B DJJEKTPOHHOM  BHJIE
http://publication.pravo.gov.ru/  (cBoOGOmHBIH  gocTyn); deaepaabHbIii  TOpTal
«CoBeplieHCTBOBaHUE TOCYAapPCTBEHHOIO yrpaBieHus» https://ar.gov.ru (cBOOOAHBIM
JOCTYTI); AIIEKTPOHHAS oubmoreka YHUBEPCUTETA http://elib.igps.ru
(aBTOpM30BaHHBIN  JIOCTYM); d3JEKTPOHHO-OMOMMoTeyHas cuctema «9bC IPR
BOOKS» http://www.iprbookshop.ru (aBToOpr30BaHHBIN HOCTYT).

7.3. Jluteparypa

OcHoBHas JquTEpaTypa:

1. Tennorexunuka: Yueb6. mnsa By3oB. / B.H. Jlykanun, M.I. Ilarpos, I'.M.
Kambep u ap.; moxg pen. B.H. Jlykanuna. — M.: Beicur. mk., 2009. Pexcum
oocmyna: http://elib.igps.ru/?122 &type=card&cid=ALSFR-19e61d{9-06a4-49¢4-
9098-4c¢254500d14d

2. AA. Kyspmun, H.H. Pomano, A.A. IlepmskoB / Ilporneccsl




TEIUIONPOBOIHOCTH B MPAKTHUKE MOXKApHOTO jaena: yueOHoe mocobue. / Ilox oOreit
pen. b.B. Taskamokxa. — CII6.: Cankrt-IlerepOyprckuii  yHUBEpPCUTET
[ocymapcTBenHoil mpotuBonoxkapHoi ciayx6sr MUC Poccun, 2020. — 132 c.
Pesicum oocmyna: http://elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-¢7aa-
4e67-bc84-52f1a46733b5

JlonosHuTeILHAS JINTEpPaTypa:

1. AxumoB M.H., Ky3emun A.A., PomanoB H.H. T'azoBbie cmecu wu
TEMJIOEMKOCTh: 3aJlaHusi U METOJAMYECKHE YKA3aHHsI MO BBIMOJHEHUIO PacUETHOM
pabotel. / Ilox obmeit pen. B.C. ApramonoBa. — CII6.: Cankt-IlerepOyprekuii
UHCTUTYT ["ocyaapcTBeHHOM npoTrBONOoXkapHou ciyk061 MUC Poccun, 2004. — 19
c. Pexcum oocmyna: http://elib.igps.ru/?129&type=card&cid=ALSFR-245c28a8-
7e69-4392-8b38-274911belbc8

2. AxumoB M.H., Ky3smun A.A., PomanoB H.H. Tepmoannamuueckuii pacuer
IIMKJIa JBUTATENS] BHYTPEHHETO CropaHus: 3aJaHus U METOAMYECKUE yKa3aHHs IO
BBIMOJHEHUIO pacueTHor paboTtel. — CII0.: Cankr-IleTepOyprckuii  MHCTUTYT
['ocynapcrBenHo# npotuBonoxapHoit ciyxx6s1 MUC Poccun, 2004. — 10 c. Pesrcum
oocmyna:  http://elib.igps.ru/?137&type=card&cid=ALSFR-7b8dd6al-af70-4b34-
93f4-4b2e8354bc96

3. AxumoB M.H., Ky3pmun A.A., PomanoB H.H. KoHBeKTHBHBIN TENI000MEH:

3amaHust 1 METOJUYECKHUE YKa3aHUs IO BBIMOJIHEHUIO pacyeTHo pabotel. — CII6.:
Cankr-IlerepOyprckuii MHCTUTYT [OCymapCTBEHHOW MPOTHUBOMOXKAPHON CITY>KOBI
MUC Poccun, 2004. — 27 C. Pesxtcum oocmyna:

http://elib.1gps.ru/?142 &type=card&cid=ALSFR-1{0f2be6-e37{-403 f-bbdf-
2eeb6ddcttd44

7.4. MatepuajibHO-TeXHH4YeCKOe obecrevyeHne

Jis mpoBeaeHHs W 0OECTEUEHHs] 3aHATUNA HMCHONB3YIOTCS TOMELICHHS,
KOTOpBIE TMPEACTABISAIOT COOON ydeOHBbIE ayAUTOPUU ISl TPOBEACHUS YUYEOHBIX
3aHATUH,  MPEAYCMOTPEHHBIX  MporpaMmon  OakajaBpuara,  OCHAILlEHHBIC
000pyIOBaHWEM U TEXHUYECKUMHU CpEICTBAaMU OOY4YEHHs: aBTOMAaTU3HPOBAHHOE
pabouee MeECTO MpenoaaBaTeNs, MapKepHas AO0CKa, MYJIbTUMEAMMHBIN MPOEKTOp,
JOKyMEHT-Kamepa, oca0uHble MecTa 00y4aromuxcs.

[Tomemienust s CaMOCTOSITETIBHOM paboOThl  0Oy4alONIMXCS OCHAIICHBI
KOMIIBIOTEPHON TEXHUKOW C BO3MOMKHOCTBIO TMOAKIIOUEHHUs K ceTu «MHTepHeT» u
o0ecrieyeHHEM JIOCTyNa K 3JIEKTPOHHOH WH(POPMalMOHHO-00pa30BaTENbHON Ccpere
YHHUBEPCHUTETA.

Jns  mpoBeneHust  1a0OpaTOpHBIX  pabOT  HCHOJB3yeTcsl  J1aboparopust
«Jlaboparopust TEMIOTEXHUKNY.

ABTOpPBI: KaHAWAAT NEAarorMuecKux Hayk, AoueHT Ky3pMmuH A.A.; KaHauaar
TEXHUYECKUX HayK, NOUEHT MuHkuH [[.A.; KaHIWAT TEXHUYECKUX HAYK, JOLIECHT
Pomanos H.H., kanaunat neparornueckux Hayk [lepmskoB A.A.



