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Llenp 0oCBOCHMS TUCLMIIMHBI

- BbIpa0OTKAa YMEHHS  HUCCIEIOBaTb W  HUCIBITBIBaTh  CHUCTEMBI
sHEproodecrneyeHus] NPEeanpUsITUA, OOBEKTHl MaloOl HHEPreTHKH; YCTaHOBKH,
CUCTEMBl M KOMIUIEKCHl BBICOKOTEMIIEPATypHOM W  HHU3KOTEMIIEpaTypHOU
TEIJIOTEXHOJIOTUHM; TapoBble W BOJOTPENHBIE KOTJIBI PA3IMYHOTO Ha3HAYEHUS;
peakTopbl M MApOre€HEPAaTOPbl ATOMHBIX 3JEKTPOCTAHIMM; MApOBBIE U Ta30BbIC
TypOWHBI; TEIIOBBIE HACOCHI.

Conep:kanue IMCUUINJINHBI:

OcHOBHbIC TIOHSATUSI W ONpENCIICHUsT B TepMoJuHamMuke. BBenenue.
TexHuyeckass TepMOAMHAMUKA KaK TEOPETUYECKas OCHOBA TEIJIOTEXHUKHU.
TepMoauHaMuueckas cucteMa. TepMuueckrue mapaMeTpbl COCTOSIHUS. Y paBHEHUS
COCTOSIHUSA VISl UJI€aIbHBIX M PEAJIbHBIX T'a30B

B pesynbrate nzydeHus TUCHUIUIMHBI CTYJICHT JOJDKEH IEMOHCTPUPOBATh
CJIeIyIOIMeE Pe3yIbTaThl 00pa30BaHUS:

3HATD:

0 (pyHTaMEHTaIBHBIX 3aKOHAX TEXHUYECKON TEPMOJUHAMUKU (SBIISIOIIUXCS
OCHOBOM (hYHKIIMOHUPOBAHUS TETUIOBBIX MAIlIMH, alapaToB) METOJOB OLIEHKH UX
s dexTuBHOCTH; 0 paboyux Mpolreccax, MPOTEKAIIINX B TEIUIOBBIX MAIlIMHAX, O
CBOMCTBaxX pabO4MX TeJ U TEIJIOHOCUTENEH.

yMeThb:

B MCTOJb30BAHUH YPaBHEHUN U CIIPABOYHBIX 0a3 JAHHBIX JIJISI OMpEAeTICHUs
TEPMOJIMHAMMYECKMX  CBOMCTB  pabouyMx Tel W  TEIJIOHOCUTENEH, B
TEPMOJMHAMMYECKOM  AHAJINW3€  MPOLECCOB M IOKA3aTele  TEIIOBOM
SKOHOMHUYHOCTH TDOYVY;

BJIA/I€Th!

MeToaamMu udpepeHIpoBaHns, UHTETPUPOBAHUS (DYHKIIHI, OCHOBHBIMHU
AQHATUTHYCCKUMU W YHUCICHHBIMH METOJaMHU pelIcHUs anreOpandeckux u
mubdepeHranbHbIX  ypaBHEHUHM HM WX CHCTEM; OCHOBHBIMH  METOJIaMU
TEOPETUYECKOTO W  OIKCICPUMEHTAILHOTO  HWCCIACAOBAHHS  (U3HUCCKUX H
XUMUYECKUX SBIICHUW; METOJaMU TMOouCKa W 00paboTku wuHOpMaImu Kax
BPYYHYIO, TaK U C TPUMEHEHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH.
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Paboyass mporpamMma IUCIMIUIHHBI cocTaBieHa B coorBercTBHM ¢ OI'OC BO -
crienuannTeT 1o crenranbHocT 21.05.04 T'opHOe [e0  Ha OCHOBAaHWHU y4eOHOTO IIaHa
OIIOIT BO 21.05.04 TopHoe peno, crermanusamusa «OOoramenue IoJIe3HbIX
HCKOIIAEMBIX», OM0OPEeHHOTr0 YYeHBIM COBETOM YHUBepcuTeTa mpoTokosa Ne 9  « 25 »
uroHs 2021 1.

Pabouas nmporpamma JTUCHUIUIMHBEL 00CYKJI€HAa M PEKOMEH/I0BaHa K IPUMEHEHHIO B
oOpazoBaTenmbHOM  Tporiecce s oOydenmss crymeHtoB 1o  OIIOII  BO
21.05.04 T'oproe pmeno, crenmanusanus «OOorameHue IMOIE3HBIX HCKONAEMBIX» Ha
3acemaHuy Kaheapsl TEIUIOra30BoI0cHa0)eHus oT « 28 » wronsa 2021 r. mpotoxom Ne 13 .

3aB. Kadeznpoit Cemuuena H.E.

Pa3zpaboTuuk mporpaMmer

K.T.H., JOLICHT AW
(yuenas cmenenv u yuenoe zeanue, ©.HM.0.)

Kmaxuu B.A.

CormacoBaHo:  Ha  3acenaHmu  KadeApsl  OKCHepPTH3EI M YIIPAaBICHHS
HeJIBIKUMOCTEIO, TopHoro ema «30» _ 05 2041 r. mpotoxom Ne -

e r——

—

3aB.xadenpoii e S T Bpenuxuu B.B.
berp — . P

JupexTop HaydHOH OHOIHOTEKH W Makaposckas B.I'.

Pabowast nporpamMma MUCHHUILIHEEI IIepeCMOTPEHa, 06CYKIeHa i PeKOMEHIOBAHA K
IPUMEHEHUIO B 00pa3oBaTebHOM IIpOIecce HA OCHOBAHHHM ydyebHoro mrana OITOIT BO
21.05.04 T'opnoe pneno, cmenmanmsanms «O6oralieHue IOME3HBIX HCKOMAEMBIX,
OZJOOPEHHOTrO YUEHEIM COBETOM YHHBEPCHTETa IPOTOKOI Ne # « /5y 82 20<or., Ha
3aceaHUH Kadeapsl TemnorasosonocHabkenus « & » U7 2021, poroxon Ne7? .

(HauMeHOoBaHUe K )pbl, dama, HOMep NPOMOoKona)
3as. kadenpoi % /zmaezé Y44
P
Paboyas mporpamMma THCIMILIMHEL IEPECMOTPEHa, 06CYXKIeHa U PeKOMEH{0BAHA K
IPHMEHEHHIO B 00pa3oBaTeNbHOM IPOLECCe HAa OCHOBAaHMHU ydeGHoro miana OITOII BO
21.05.04 Toproe meno, crmenmammsanus «O6orameHne HOTE3HBIX HCKOTASMBIXY,
0Z0OPEHHOTO YUeHBIM COBETOM YHHUBepcuTeTa npoTokor NoJ  « 20y 06 204/ r., Ha

3ace/laHuH Kadenphl TeIIora30BOI0CHAOKEHUL AL »  0¢ 20451, mpoTokox Ne?” |

(HaumeHosanug fddhedprt, dama, Homep npomokona)

3aB. xadenpoif , A Lok

Pa6oyas mporpaMMa THCIMILIHHEL TIEPECMOTPEHa, 06CYXKIEHA 1 PEKOMEH/I0BaHa K
NPUMEHEHHIO B 06pa3oBaTelbHOM IIPOLiECCe Ha OCHOBAaHHM yueGHoro miana OIIOIT BO
21.05.04 Topuoe peno, cnenmanmsarms «OQGoramenne I0JIe3HBIX HCKOMAaeMBIXY,

orafnenHoro YyeHEIM COBETOM YHHB BEPCUTETA IIPOTOKOJ Ne 4 Wi»_ B 204 r., Ha

3aWHIPB;2£nyKTypHBIX 3HepreTquCKMx CUCTeM « /Py pwar 20407 IpOoTOKOJ No 7 . @

(Haumerosanue kageo ama, Homep nPomokona)

3aB. kadenpoit ,// 445@4 WA




PaGouas nporpaMMa JACHATIIHHEL TIEpeCMOTpeHa, 06CyKIeHa B PEKOMEH[0BaHa K
UPAMEHEHHIO B 00pa3oBaTelbHOM Hpollecce Ha ocHOBaHHH ydue®HOTO mrana OIIOIT BO
21.05.04 Toppoe peno, chenmanmzauus «OOorammenwe ITOJC3HBEIX HCKOMASMBIX)Y,
07100pEHHOT0 YYeHEIM COBETOM VHHBEDCHTETA IPOTOKON Ne 19 « 2%» 42 2045T., Ha
3 YHHQPACTPYKTYPHEIX TEIVIOOHEPISTUHECKHX CUCTEM  ( 77y /74 2079 —HDOTOKOJI I E

(HauMerH06g, fr, dama, Homep npomoKona) e
t.0. 3as. xabempoii W - OH Swal 2
. Kagherp L= L

Pabouas IporpaMMa NUCIHIIIKHEL IIepecMOoTperna, oOCy KAcHa ¥ PeKOMEHLOBaHa K
HPHMEHEHHIO B 00pa30BaTeNLIOM IIpollecce Ha ocHOBaHHH ydaebnoro miana OITOII BO
21.05.04 TopHoe peno, crnemmanmsaimd «O60ralnedre MONE3HBIX HCKOMASMBIXY,

oﬂoﬁnennnro Yyenbmm COBCTOM YHHBEPCHTETA ITPOTOKOI Ne < » 20_ T'..Ha
SaIHHq}prHX TETIOYHCPTETHYCCKIX CHCTEM (- ) . 20 1. mporoxoa Ne . o
: (haumerosane kaghedpot, Oama, HOMED HPOMOKOAL) &
3aB. xadempoi ... Q




4

1 Heas w 3apaum gucnuniusbl. IlepedeHb IAHHPYEMBIX Pe3yJbLTATOB
O0y4YeHHs] 10 [MCUHILUIHHE, COOTHECEHHLIX ¢ MUIAHHPYEMBIMH pe3yJbTaTaMH
OCBOEHHSI OCHOBHOM NpodecCHOHAILHOH 00pa3oBaTe/bHOM| MPOrpaMMEbl

1.1 Ieas AUCOHNIHHBI

©®opmupoBanue y 00ydarommxcs NPOMECCHOHANBHEIX KOMIETEHIWH, IO
KOTOPBIMH  IIOHHUM&ETCS TOTOBHOCTb M CIOCOOHOCTh JIMYHOCTH IPUMEHATH B
NPO(QECCHOHABHON JIEATETPHOCTH IIPUOGPETEHHYIO COBOKYIIHOCTh 3HAHMM, YMEHHI,
HaBBIKOB O CBOMCTBaX TEIUIOBOH SHEPrHM M 3aKOHAX B3aMMOIIPEBPAINEHMs TEILUIOBOM H
MEXaHMYECKOU SHEPIHH, O CBOMCTBAX OCHOBHBIX pabOumMX Tel, HPUMEHIEMBIX B TEIUIO- |
XJIaIOTeXHUKE, O NPHHIHUNAX pabOTHl TEIUIOBBIX ABHTATENel, XOJOAMIBHBEIX MAIIUH U
YCTaHOBOK, TEIUIOBEIX HACOCOB.

1.2 3apayun AuCHHNIHHBI

1 Cosganme ¢yHnamenTa 6a30BBIX 3HAHWIE O CBOMCTBAX paboumx Teu,
[IPUMCHACMBIX B TEIUIO- M XIaJOTCXHHMKE, 3aKOHAaX IPEBPAILECHMS TEIUIOBOM H
MEXaHUIECKOH DHEpPIuH, METONaX aHaim3a 3D(GEKTHBHOCTH MCIIONB30BAHMUS TEIUIOTHI, a
TaKXKe O INpHUHOMIAX [JEHCTBHA, KOHCTPYKIMSX H HAa3HAYEHHWH OCHOBHOLO
TEINIOTEXHUYECKOI0 000y 10BaAHUSL.

2 PaspuTHe yMEHHH W HAaBBIKOB MKCIIONB30BAHHS OCHOBHEIX 3aKOHOMEpPHOCTeH
TePMOZIMHAMHKY IIPH PEIIEHAM KOHKPETHBIX 3anmad B 0ONACTH TEIUIOSHEPIeTHKH U
TEIVIOTEXHUKH.
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2 Vka3zaHHe MecTa JAMCHMIUIAHBI B CTPYKType OCHOBHOH IpoteccHOHATBLHOH

00pa3oBaTeLHOH NPOrpaMMbl

Jucrurmuaa  «TepMoIuHaMEKa» BXOJHT B 00s3aTelbHYI0 dYacTh Omoka |1
«IucimIuinabl (MOIYJIN») OCHOBHOM ITpodeccHoHaNbHOM 00pa30BaTeIbHON IPOIPaMMBI —
nporpammel  crenuanutera 21.05.04 Toproe jeno, crnemwmanuzarms «OOGoramenue
IIOJIE3HBIX MCKOIAEMBIX», H3ydaeMyIo Ha 3 Kypce.

3 O6beM AUCHMILUIHHBI B 3a4eTHBIX €JHHHIAX ¢ YKa3aHHEM KOJHYeCTBa
aKaJleMH4YeCKHX MJIH ACTPOHOMHYECKHX 4YacoB, BbIIEJIEHHBIX Ha KOHTAKTHYIO
pabory oOydamwinnxcsi ¢ HpemnoaaBaTejeM (0 BHAAM Y4eOHBIX 3aHATHH) H Ha
CaMOCTOATENbHYI0 paboTy 00y4aromuxest

Obmas TpynoemkocTs (006eM) THCIMIUTHHEI COCTABIAET 6 3a9eTHRIX eUHHI (3.€.),
216 akameMHIeCKHX YacOB.

Tabnumna 3 - O6beM JUCHUILIMHEL

” Bcero,
Bune! yuebHo#M paboTsI HACOR
O61mmast TpyI0eMKOCTE TUCIHIIIHHBL 216
KonraktHas pabora obyyaromuxcs ¢ mpenogasareieM (1o BUAaM 16.12
y4eOHBIX 3aHATHI) (BCET0) ’
B TOM YHCIIE:
JIEKI[UU 4
1abopaTopHbIE 3aHATHS 0
[IPaKTHYECKHUE 3aHITHI 12
CamocTosTenpHas paboTa obygaronuxcs (Bcero) 190,88
KoHTpoib (IOATr0TOBKA K 9K3aMEHY) 9
KonTakTHas paboTa o mpoMexXyTouHo# arrectanyu (Becero ATTKP) | 0,24
B TOM YHCJIE:
3auer HE IIPEeLyCMOTpeH
3a4eT C OLICHKOM HE IIPeyCMOTPEH
KypcoBas paboTa (Ipoekr) HE IIPelyCMOTpPEH
9K3aMEH (BKIIFOYasi KOHCYJIBTAIMIO TIEPe]] 9K3aMEHOM ) 0,12

4 CopmepxxaHde AMCUHILTHHBLI, CTPYKTYPHPOBaHHOe MO TeMam (pa3aenam) c
YKa3aHHEM OTBeJeHHOI0 HAa HHX KOJHYECTBA AKAJAEMHYECKHX 4YacOB H BH/IOB
Y4e0HBIX 3aHATHH

4.1 CopepxaHue THCHHILIHHBI
Tabmuuma 4.1.1 — CopepxaHue IUCHMIUIAHBI, CTPYKTYPHPOBAaHHOE IO TeMam
(pazmemam)
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Paznen (Tema)

Conepxanue
/11 IUCITHILIAHEI
1 2 3
1. Teopernueckue Pabouee meno, oOcHOBHblIE MEPMOOUHAMUYECKUE
OCHOBBI napamempoul. TepMogHAMHAYECKUN mpo1iecc.
TEPMOJAVHAMUKMU: PaBHOBECHBIE M HEPABHOBECHBLIE TEPMOIUHAMUYECKHIE

OCHOBHBIC TIIOHATHA H
OMMpE€ACIICHHUA, 3aKOHBI
TCPpMOOHHAMHKH.

nmpoueccbl. OOpartuMble U HeoOpaTHMBIE IIPOLECCHL
[lonatue wupaeasbHOrO rasza. YpaBHEHHE COCTOSHHSA
uaeasbHOr0 rasa. MHauBuoyanbHas W yHUBepcalbHas
ra30BbIE IIOCTOSTHHBIE.

llonamue o cmecu wuodeanvhvix 2azos. CrocoObl
3alaHus COCTaBa CMECH: MAacCOBBIMH, OOBEMHBIMH U
MOJIBHBIMH OoJIIMH. IlapaMeTpsl COCTOSIHHMSI Ta30BOMH
CMEecH: Kaxylmascs  MOJIspHas  Macca, Ta3oBas
IIOCTOSTHHAS CMeCH, naplabHbBIE JOaBIeHUS
KOMIIOHEHTOB I'a30BOH CMeECH.

Tennoémrkocms. MaccoBasi, o0beMHasT W MOJIbHAL
TEIIOEMKOCTH.  TemroéMKocTh  NpPH  ITOCTOSHHOM
HasneHun H  obbeMe. McTuHHas ® cpemHss
TEIIOEMKOCTH. PopMyIbl ¥ TaOJIMIEI I OTpeNeeHus
TEII0EMKOCTEH. TennoeMKoCTs CMeCH HealbHBIX Ta30B.

Ilepeviii 3akon mepmodunamuxu. IloHsTHEe pabOTH B
TepMmonuHamuke. ['padudeckoe m3obpaxenuwe e€ B P-v
muarpamme. Temnora u pabora kak (opMmbl mepemadn
sHepruu. Bryrpennas sneprus. [lomatue o dyHKIHsIX
npouecca U GYHKIUSX COCTOAHHS. AHaIMTHYECKAs
Gopma mepBOro 3aKOHA TEPMOAWHAMMKH. DHTAIIBIIHS.
AHanuTHYecKoe BEIPaYKEHUE 1-ro 3aKOHA
TEPMOIMHAMHUKM  4Yepe3 OHTanbImio. IloHstwe 06
SHTpOIHHK. T-s guarpaMmma.

Ocnoegnvie MepMOOUHAMUYECKUE npoyeccul.

CooTtHo1IeHHE MEKITY OCHOBHBIMH
TCPMOIMHAMHYECKMMH  mapameTpamu. OmpenencHue
U3MCHEHUs] BHYTPEHHEH OSHEPIHWH, TeIUIOTE, paboTHl,
U3MEHEHHs  SHTponuu.  IIpomecchl:  H30XOpHEIN,
1300apHBIH, M30TePMUYECKUA U aiuabaTHEIHA. Y paBHEHHI
IPOLECCOB, H300paxkeHue ux B P-v u T-s kKoopauHaTax.
PacyerHble BBIpaXXE€HHS UL TEIUIOTHI M paboThl. MecTo
KayKZIOr0 U3 IIPOLIECCOB B TEXHHKE.,
[MonuTponuel#f mpomecc kak o6mas (opmMa YaCTHBIX
IIPOLIECCOB. TemnoeMKocTh TIOJINTPOIIUYECKOTO
mporecca, ee ocobeHHOCTh. OmpenmeneHmne IoKa3aTens
MOJMUTPOIEL. M3006paxkeHHe NOTUTPONHLIX IMPOIECCOB B
P-v u T-s xoopnuHarax.
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Ne

Paznen (Tema)

Copeprxanue
/11 JTACITATITAHBI
1 2 3
Bmopoti  3axon  mepmoournamuxy.  OCHOBHBIE
bopMyITUPOBKH 2-ro 3aKOHa  TepPMOJMHAMHKU.
TepMonuHaMuUecKHe UKL TEIUIOBBIX MamuH. [Ipsmble
u oOpaTHbIe UKJIBL. TepMUUeCKUH K.I1J. U XOJIOAMUIBHBIN
K03() QUITHEHT.
2, OcHOBBI paboTHI Komnpeccopui. WunukaTopHsle IHarpaMMbl

TEIIIOTEXHHUKH.
TCIIIIOBLIX I[BI/II‘aTe.TIeﬁ,
XOJIOOUIIBHBIX MAaIllHH
" «TCIINIOBBIX» HACOCOB

UICABHOTO U pPeallbHOTO KOMIIPECCOPOB, XapakTep
IIPOLIECCOB C)KaTWsi ra3oB B Kommpeccopax. OmHO- H
MHOI'OCTYIIEHUATOE CXKaTHe. CPAaBHUTENILHBIHN aHaIH3.

Huxner  Odsuzameneii  8HympeHHe20 c2OpaHusi ¢
IIOZIBOJIOM TEIUIOTHI IIPH TIOCTOSHHOM O0BeMe, LMK C
IIOJIBOZIOM TEIJIOTHI IIPH ITOCTOSIHHOM JaBJIeHUH, ITUKIT CO
CMEIIaHHBIM CTOPaHHUEM TOILIHBA.

Boosanou nap. [uarpammer  P-v, T-s wu  h-s.
Ilorpanuyneie  nueEuE. Kputhdeckwe  mapameTpsl
BOISHOIO mHapa. Tabmuiel Temmopu3HYecKuX CBOMHCTB
BOJIbI ¥ BOJSIHOrO napa. OCHOBHEIE IPOIIECCH H3MEHEHHS
COCTOSAHHMA BOAAHOrO Imapa. Pacuer mpormeccoB ¢
IIOMOIIBIO TaOIHII U h-§ mHarpaMMBl.

Hpunyunuanenas cxema napoCcunoOevix YCMAaHOBOK.
Ilukn PenkuHa ©W €ro HcclIenoBaHde. BausHue
HAQYaJbHbIX M KOHEYHBIX IIApaMEeTPOB Ha TEePMHYECKHUI
KITH muxna Penxuna. M3o0paxenue nukia 8 P-v, T-s u
h-S mmarpammax. IlyTu mOBBIMIEHHS 3KOHOMHYHOCTH
IIapOCHJIOBBIX YCTAHOBOK.

Braowcenvrii 6030yx Kax cMech HIOEANbHBIX I'a30B.
OcHOBHEIE napaMmeTpsl BIT2YKHOTO BO31yXa:
BIIarOCOJIEpKaHue, OTHOCHTEJbHAS BIIQ’KHOCTE,
SHTaIbIMs W nOp. H-d gmarpamMma BiIa)kXHOTO BO3myXa.
[IpyHIMIEL TIOCTPOEHMS, XapaKTepPHbIE OCOOEHHOCTH.
Ompenenenre ImapaMeTpoB  BII&XHOTO  BO3AyXa C
noMoupto  H-d  nmarpammer.  Pacuer  ocHOBHBIX
IIPOIIECCOB ¢ HcHonb3oBaHueM H-d muarpaMmer: Harpes,
OXIIaXKI€HHUE, OCYILKa, aiuabaTHOe YBIAKHEHHUE.

Huxner  xonoounvrvlx  mauiux.  XOJIOTUILHBINA
KO3 DUITMEHT M XOJIOJOMPOHU3BOMUTENBHOCTE. | IMKIIBI
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Ne Paznen (Tema) Comapiae
/1 JUCITUILIAHEI
1 2 3
BO3AYILIHOM ¥ MapOBON KOMIIPECCUOHHOMW XOJIOMWIIBHOM
YCT@HOBOK. XapaKTepUCTHKa areHTOB, NMPHUMEHSIEMBIX B
TIAPOBBIX XOIOJUIBHBIX YCTAaHOBKAX.
Tabmuma 4.1.2 - ConeprxaHue TUCITUITUIMHEI U €r0 MeToudecKoe obecnedeHne
Bunsr @opMEI
NESITSIBHOCTH Vaebio- TEKYIIEero
Ne Paznen (Tema) koHtpons | Komme-
/11 MUCITUILTHHEI Jaek., | Ne Ne MCTOTHHCERHIS YCIEBAEMOCTH | TEHLIMH
‘ Marepualibl
gac | mab. | mp. (no Hedenam
cemecmpa)
1 2 3 4 5 6 7 8

1 TeopeTudeckue 2 - 1,2 |V-1,2,3,4,5,6 PI'P, P, C OIIK-4

OCHOBBI MV-1,2,3.4 OIIK-6
TePMOJUHAMHUKH:
OCHOBHEBIE ITOHSTHS
U OIpe/iesIeHHus,
OCHOBHBIE 3aKOHBI
TEPMOIUHAMUKH.

2. OcHOBBI paboTEI 2 - 3,4,5,6 | V-1,2,3,4,5,6 PIP. P, C OIIK-4
TEIIOTEXHUKH: MV-1,2,3,4 OIIK-6
TEILTOBBIX
JIBUTATEIICH,

XOJIOTUTTBHBIX
MAIlUH U
«TEIUIOBBIX)
HACOCOB.

Ilpumeuanue: PTP — pacueTHO-rpadmdeckas padora; P — pedepar; C — cobecenopanue.

4.2 JlaGopaTopHble paGoThl u (MJIH) IPAKTHYECKHE 3aHSITHS

4.2.1 IlpakTHYecKHe 3aHATHS

Tabnuna 4.2.1 — IpakTHYecKue 3aHATHS

O6meM,
No HanmeHoBaHMe IpaKTHYECKOTO 3aHATHS qac
1 2 3
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O6mneM,

Ne HamMeHOBaHME MPAaKTUUECKOI'0 3aHATHSA -

1 2 3

[\

1. | YpaBHEHHE COCTOSHUSA UAeaTBHOTrO ras3a. I'azoBele cmecu. TemoeMKocTh
rasosB.

(OcHOBHBIE Ira30BbIE TEPMOIHUHAMHWYECCKHUEC MMPOLECCHL.

Pacuer ITMKJIa ITOPITHEBOI'O KOMIIpECCOpPA.

Pacuer IKKJIa IIOPITHEBOIrO ABUIaTe/id BHYTPECHHETO CIOpaHMA.

Bopsanoit I1ap. Hpoueccm HU3MCHCHHA COCTOAHHKA BOAAHOIO I1apa.

SNIESISIIS
NSRS RSN SRS

. | Bnaxusri BO3OVX. Hpoueccm HW3MCHCHHS COCTOAHMS BIIAXKHOT'O BO3OYXd.

Hroro: 12

4.3. CamocrosiTteasHas pabora crynenros (CPC)

Tabnuma 4.3 — CamocrosTensHas paboTa CTyIeHTOB

Ne Bpewmsi, 3aTpaunBaeMmoe

HaumMenosanue paznena (TeMbI) Cpok
pasznena Ha BeinonHeHue CPC,

IOUCITUTIITHHEL BEITIOJTHEHHS
(TembI) qac
1 2 3 -l

1. Teoperuueckue OCHOBEHI | 1-6 Henmens 100
TEpPMOOUHAMUKH OCHOBHBIE
TIOHATHUS U oIpeeNneHus,
OCHOBHBIE 3aKOHBI

TEPMOIMHAMHKH.

2. OCHOBEI pabOTHI TEIIOTEXHUKH: 7-18 Hepens 90,88
TEIUIOBBIX JIBUT'ATEIICH,
XOJIOUJIBHBIX MAIINH 1
«TEIIOBBIX» HACOCOB.

Htoro: 190,88

S Ilepeyenb y4eGHO-MeTOAHYECKOro ofecmedeHHs NS CAMOCTONTEILHOM
padoThI 00yYAIOMIUXCS 110 JHCHHILIHHE

CryAeHTEl MOTYT IIPH CaMOCTOSTENBHOM W3YHYCHWH OTIEIbHBIX TEM M BOIPOCOB
AMCLHUIIIAH [OJIB30BaThCS y4eOHO-HAITIAAHBIMHE TOCOOHSIMHE, YIeOHBIM 060pyI0BaHUEM H
MEeTOJIMYeCKUMH pa3paboTKamu Kadenpsl B pabouee BpeMs, ycTaHoBIeHHOe IIpaBHiamMu
BHYTPEHHET0 pacrnopsaka paboTHHKOB.

YuebHo-MeToauuecKoe obecedeHne I CaMOCTOATeIbHOM paboThl 06ydaromuxcst
10 JIAHHOM TUCHUILINHE OPraHH3yeTCs:

HayyHou bubnuomexoil yHugepcumema.

a) OubmmoTeuHblii (OHI YKOMIUIEKTOBaH y4eGHOM, METONMYECKOH, HAyUIHON,
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IIEPHOHYECKOM, CIPABOYHON M XY/I0KEeCTBEHHOW NUTepaTypoif B cooTBeTCTBUH ¢ YII U
narnou PITI;

0) uMeeTcs DOCTYI K OCHOBHBIM MH(OPMAIMOHHEIM 00pa30BaTebHBIM Pecypcam,
HHGOpMaITMOHHOM 0a3ze TaHHBIX, B TOM dHcie OubaHorpadHyeckoi, BO3MOKHOCTH
BbIXOZa B MHTEepHeT.

Kagedpoii.

a) myrem  of0ecreyeHHsl  JIOCTYIIHOCTH  BCero  HeoOxomumoro  y4deOHO-
METOIMYECKOr0 U CIIPaBOYHOI0 MaTepHana;

6) myTeM IIpeloCTaBIEHMS CBEACHHH O HaIU4uM Yy4eOHO-METOAMYECKOH
JUTepaTyphl, COBPEMEHHBIX IIPOTPaMMHBIX CPENICTB;

B) IyTeM pa3paboTKu:

- METOAMYECKHX peKOMEHNalWH, NOCOOHIl 10 OpraHM3alldl CaMOCTOSTENBHOM
pabOoTEI CTYAEHTOB;

- 3aJaHHH A9 CaMOCTOSTENBHOM paboThl;

TeM pedepaTos;
BOIIPOCOB K DK3aMEHY;
METOIMYECKHIX YKa3aH! K BBIIOIHEHUIO MPAKTHYECKHX padoT H T.1I.

noauzpaguieckum yenmpom (munozpagueil) ynusepcumema:

- IIOMOIIb aBTOPaM B IIOJrOTOBKE ¥ U3[JaHUH HAYYHOU, YUeOHOH U METOIHYECKOI
IATEpaTyphl;

- YIOOBIETBOpDEHHE IOTPeOHOCTH B THUPAKHPOBAHHK HAYYHOM, ydeOHOH U
METOJUYECKON JTUTEPaTYPHI.

6 Ob6pa3oBaTe/bHbIE TEXHOJIOTHH
6.1TexHOoI0rMH HCMOJIL30BAHKS BOCIMTATEILHOT0 MOTEHIIHAJA THCIHILTHHEI

Peannsauus  KOMIETEHTHOCTHOIO  IIOAXOZAa  [PEAYCMATPUBAeT  IIMPOKOE
HCIONb30BaHHE B 00pa30BATENBHOM IIPOLECCE AKTUBHBIX W HHTEPAKTHBHBIX (GOpM
NPOBEACHNA 3aHATHH B COYETAHWH C BHEAYJUTOPHOU paboTOH ¢ Lenbio (GOpMHPOBAHHS
npodecCHOHANBHBIX KOMIETEHIUHA 00y UaroIHXCs.

Tabmmua 6.1 — MHTepakTHBHEIE 06pa3oBaTelbHbIE TEXHOIOTHH, HCTIOJB3yeMbIe IPH
NIPOBENCHUH ayJUTOPHEIX 3aHATHH

Hcnone3yemsie
Ne HanmenoBanue pasnena (TeMbl JEKIUH, MHTEPaKTUBHEIE Obnewm,
B IPaKTHYECKOT0 WK 1a00paToOpHOro 3aHATHA) | 00pa3oBaTesbHEIE Jac.
TEXHOJIOTHH
1 X - 3 4
1 Teoperrdeckne  OCHOBBI  TEPMOIUHAMHUKH: | DJIEKTPOHHAS 2
OCHOBHBIE IIOHATHA M OIpeJe/ieHusl, OCHOBHEIE | Ipe3eHTaIlHs,
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Hcnonsiyemeie
No HaumenoBanue paznena (TeMbl IEKIUH, UHTEpPaKTHUBHbIE O6BeM,
B MPaKTHYECKOr0 WK JIA00PaTOPHOTO 3aHATHSA) | 00pa3oBaTe/IbHbIE qac.
TE€XHOJIOTUH
1 2 3 -
3aKOHBI TEPMOIMHAMHUKH. CITalIbI.
OcHOBBI pabOTHI TETIIIOTEXHUKHU: TETLIOBBIX Pemenue 2
2 | mBUraTeneH, XOJIOJAIBHEIX MAIluH U CUTYaITMOHHBIX
«TEIJIOBBIX)» HACOCOB 3a1a4
Hroro: B

ConepxaHue  OUCUMIUIMHBL  00JafaeT  3HAYUTENBHBIM  BOCHUTATEIbHBIM
IIOTEHIMAJIOM, IIOCKOIBKY B HEM aKKyMyJIHMpOBaH Hay4dHBIM OIBIT YeJIOBEYECTBA.
Peanuzanus BOCHMTATENBHOIO IIOTEHIMANa IUCLMIUIMHBI OCYIIECTBISETCS B paMKax
€IUHOro  00pa3oBaTENBHOTO W  BOCHHTATCIBHOTO  IIPOIECCa M CIIOCOOCTBYET
HETPEePBIBHOMY PasBHTHIO JIMUHOCTH KaxKJoro obOyduaromierocs. J[UCHMIUIMHA BHOCHUT
3HAYMMBIH BKJIaX B (OPMHPOBaHHE NIPO(ECCHOHANBHON KyIBTYphl OOYYarOI[MXCH.
Conepxanue JUACLATITAHEI CIIOCOOCTBYET IpodecCHOHANBHO-TPYI0BOMY,
9KOJOTHYECKOMY BOCIIUTAHUIO 00YYArOIIHXCS.

Peanuzaius BocuTaTeIbHOTO OTEHIHANA AUCIATLTAHEL T0/IPa3yMeBaeT:

— LCJICHANIPAaBIEHHEIM OTOOp IIperojaBarelleM M BKIIOYEHHWE B JIEKIIMOHHBIH
MaTepuai, MaTepHan Ui NPaKTHYCCKUX 3aHATHH COLEP)KaHUSA, IEMOHCTPUPYIOLIETO
oOyJaromuMcss 0OpasIbl HACTOSIIEr0 HAYYHOrO TOABIDKHUYECTBA CO3Jareliedl H
NPEACTaBUTEIICH NaHHOW OTpaciH HayKd (IIPOM3BOJICTBA), BEICOKOTO NPOodecCHOHATHIMA
Y4eHBIX (TpencTaBuTenedf IPOM3BOACTBA), WX OTBETCTBEHHOCTH 3a PE3YJIBTATH W
IIOCTIE/ICTBUA NEATENIBHOCTU I TIPUPOBI, Y€I0BEKa U OOIIeCTBa; MPUMEPHI [I0AIHMHHON
HPaBCTBEHHOCTH JIFOAEW, NPUYACTHRIX K DPa3sBUTHIO HAYKH M IIPOHM3BOICTBA, 4 TAKKE
IIPEMEPEI TBOPYECKOTO MBIIIIEHHUSI,

— IpPUMEHEHHE TEXHOJOTHH, (OpPM M METOAOB MpPENOJaBaHUA IUCIHILIHHEL,
VMEIOINMX BBICOKUM BOCTIHUTATEIbHBIA 3(Q(EKT 3a CYeT COo3JaHdd YCIOBMH Ui
B3aMMONEHCTBHsI  O0ydJarommxcs ¢  IIperofaBaTelieM, JAPyTHMH  OOGYdaroIMiMucs,
NpeAcTaBUTeIIMU paboToarenelt (pasbop KOHKPETHBIX CATYALHii, pellleHre KeliCoB);

— JNUYHBIA I[IPHMEp IpenofaBaTels, NEMOHCTPAlHIO UM B 06pa3oBaTeIbHOMN
IEATSNIPHOCTH U OOLIeHNH ¢ 00yJarOIMMUCS 32 paMKaMd o0pa3oBaTelbHOro Ipoliecca
BBICOKO#H 0011el 1 podecCHOHANBHOM KYIBTYPHL.

Peanmnsanus BocmuTaTenEHOrO MOTEHLMANA MMCIMILIHHLI Ha YIeGHBIX 3aHATHAX
HalIpaBJICHa Ha MONNECPIKaHHE B YHUBEPCUTETES €UHON pa3BUBalOIel 00pa3oBaTeNbHON U
BOCIIUTATENIBHOU Cpefibl. Peanu3anus BOCIHTATENFHOTO MOTEHIIHATA JUCIHILIHHEL B XO/(E
CaMOCTOATENPHOH  paboThl  OOYYAIOIMUXCSL  CIOCOGCTBYeT — PasBUTHIO B HHX
LIeTIey CTPEMIIEHHOCTH, HHUIIHATHBHOCTH, KPEaTHBHOCTH, OTBETCTBEHHOCTH 34 pe3yibTaThl
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cBoell paboThl — KadecTB, HEOOXOAMMEBIX [ YCIENIHOW COLMaNM3alMyd U

IIpO(beCCI/IOHaJIBHOFO CTaHOBJICHHA.

7 ®ouHx ONEHOYHBIX CPeICTB /ISl NMPOBeJeHHs NMPOMEKYTOYHOH ATTeCTAIHH
00y4Yaroumuxcst Mo JUCIHHUIIIHHE

7.1 IlepeyeHb KOMIETeHLHH ¢ yKazaHHeM 3TanoB HX (OPMHPOBAHHSA B
npoiecce OCBOEHHsI OCHOBHOI NpogeccHOHAIBLHOH 00pa30BaTeIbHOM IPOrPaMMbl

Tabnuna 7.1 — Dransl GopMUPOBaHNsI KOMIIETEHIIAI

Kon u conepxanue Dransl GOPMHPOBAHUST KOMIETEHITUH U TUCIUILTMHEL (MOJIYJIH),
KOMIETEHITHH IIPU H3YYEHHH KOTOPBIX (hopMUpyeTCs TaHHAS KOMIETEHIIUA
HadaJLHBIH OCHOBHOH 3aBEPIIAONTHIA
1 2 3 4
Crocoben ¢ | Ouzmka. O6oraiesse mOME3HEIX
€CTECTBEHHOHAYYHEIX Haueprarensnas reoMmerpus. MmkeHepHas | | HCKOIAeMBIX.
TIO3HIHH OLICHHBATh | KOMIIBIOTEpHAs rpaduka.
cTpoenHe, xumudeckuil | TeopeTnueckas MexaHuka.
U MHHEpaJIbHBIA cocTaB | MaTemaruxa. [IpukiamHas MEXaHHKa.
3EMHOH KOPEI, | XUMHS. CompoTuBnenue
MOPQOIOrHYecKre MaTepHaloB.
ocobeHHOCTH u DIeKTPOTEXHHKA.
TEeHETHIECKHE THIIBI I'mppomexanmxa.
MECTOPOKIACHHH TepMomuHaMEKA.
TBEPIIBIX MONE3HBIX MartepuanoBeneHue.
HCKOIIaEMBIX IpH VuebHas reonorugeckas
pPEIIEHMH  3aja4 0 IIPaKTHKA.
panuoHaTbEHOMY H
KOMIIJIEKCHOMY
OCBOEHHIO
TE0PECYPCHOTO
HOTEHIIHANA HEJp
(OITK-4)
Coocobern  npumensts | TeopeTudeckas MexXaHHKA. OcHOBEI rOpHOro Iena.
METOJBl  aHamM3a H I ['eoTexunonorus
SHaHUA 5 ng;g:gzﬁ:;ﬁxalmxa. CTPOMTENEHAS.
3aKOHOMEPHOCTETH
O . MaTepHaoB.
N OIEKTPOTEeXHHKA.
CBOHMCTBAMH TOPHBIX Tunpomexarmka,
IOPOA H COCTOSHHEM Tepuopuramma.
MaccWBa B Ipomeccax MartepuanoBeznenue.
NOGEIH ¥ TepepaboTK: OcHOBEI TOpHOTO Jgna.
TBEPIBIX IIOJIE3HBIX T'eorexmonorns
HCKOITACMBIX, a TaKKe s e
IpH  CTPOHTENSCTBE H OCHOBEI TOpHOTO [ena.
SKCILTyATAIHH I'eotexnonorus
TIOJI3EMHBIX  OOBEKTOB TIOAZCMHAA.
(OTIK-6) VYuebnas reomornueckas
MpaKTHKa.
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7.3 Tunosslie KOHTPOJIbHBIC 3aJJaHUA HJIH HHBIC MaTEpHAJbI, HEOﬁXO,E[HMbIe

OICHKH

3HAHHUH,

YMEHHH,

HAaBBIKOB H

(m)

OomnbITa [HOEeATEJIBbHOCTH,

XapaKTepH3YIOIWHX 3Tanbl ¢opMHpPOBaHHSA KOMIIETEHLHH B Ipolecce OCBOCHHSA
OCHOBHO¥ npodeccHOHANBHOMH 00pa3oBaTeIbLHON NPOrpaMMBI

Tabmuna 7.3 — [lacmopT KOMIUIEKTa OLIEHOYHBIX CPEICTB JJIs TEKYIIero KOHTPOJIL

YCIIEBAEMOCTH
Kon OneHounble Cltrecsitie

Ne Pazzen (Tema) KORTpONpY® Texmonorns e o IIKaj
/T JHCIHAIIIHHEL ®OR bopMEpOBaHH HAHMEHO- NeNe OIICHHBA-

KOMIIETECHITHH .

N BaHHE 3a1aHuAR HH
(mu e€ yacTh)
1 2 3 2 5 6 7

1 |Teoperuueckue OIIK-4 Jlexrust. Cobecenoranne |C-1 Cornacuo
OCHOBEI [IpakTHyeckue PTP MV- Tabn1.7.2
TEPMOIUHAMHKH: zaaTasI Nel,2. 1,2,3
OCHOBHEIE TIOHATHS H CPC. Pedepar 1-23
ONpeNeNeHHUs, 3aKOHEI
TEPMOJUHAMUKH,

2 | OcHOBHI paboTEI OIIK-6 Jlexnus. Cobecenopanue |C-2 Cornachao
TEIIOTEXHUKH: [IpakTugeckue PI R MYVY- Tabi.7.2
TEIUIOBBIX sausaTs Ne,3,4,5,6. 1,2.3
JBUTaTeIICH, CPC. Pedepar 24-40
XONOIUIBHEIX MAIIHH
H (TETIOBBIX»

HacoCoB

IIpumeuarue: PI'P — pacaeTHO-rpadudeckas pabota; P — pedepar; C — cobecenosanue.

Hpnmepm THIIOBBIX KOHTPOJIbHBIX 3agaHui AJIsl IPOBEACHHUSA
TEKYLIEero KOHNTPOJisA YCIIeBaeMOCTH

Bomnpocsr nns cobecenmoBamms mo pasmeny (teme) 1 «TeopeTHdeckwe OCHOBBI
TCPMOAWHAMUKY: OCHOBHbIC [TOHATHS U OIIPENEICHHS, 3aKOHBI TEPMOAMHAMUKI.

1.IlonATHe cMecH HaeaabHBIX Ta30B.

2.Coco0rI 3a1aHus cocTaBa ra30BOH CMECH.
3.YpaBHeHHE COCTOSIHUSI IJIS Ta30BOi CMECH.
4 Kaxymascs: MOJIEKyIIpHas Macca ra30BOi CMECH.
5.I'a30Bas noCTOSHHAS CMECH Ta30B.
6.IlapnmansHOe naBlIeHHe KOMIOHEHTOB Fa30BOM CMECH.

PacuerHo-rpagudeckas pabora mo pasneny (Teme) 2 «TeOopeTHUECKHE OCHOBEI
TEPMOJMHAMHUKH: OCHOBHBIC ITOHATHS U ONIPEIEIICHNS, 3aKOHBI TEPMOTAHAMUKI:
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3AZTAUA Ne3

OnpenenuTs cpefHHEe MacCOBbIE U 00bEMHBIC TEINIOEMKOCTH rasza IIpY YCIOBUM
P=Const u v=Const B umHTepBalie TeMmmeparyp t;+t;. BBUHCIUTE TaKKe yIEIBHYIO
TEIUIOTY HM30XOpPHOTO TIpoIllecca IS J[JaHHOTO WHTepBaja TeMIeparyp, CUYuTas
3aBHCHUMOCTD TEIIOEMKOCTH OT TeMIIePATypPhl THHEHHOH.

Hexonnsie nanHble K pacuety (1o mocneaHe nudpe mmdpa)

Iudp 0 1 2 3 4 5 6 7 8 9
I'a3 0O, N, | CO | SO, | Hb,O| H;, | N 0O, | N, | CO
ty, °C 50 | 120 | 55 20 25 18 22 28 30 45
ty, °C 250 | 350 | 300 | 450 | 400 | 150 | 180 | 220 | 280 | 150
HUcxonnsie nannsie: t;= , °C; t,= , °C; ras-

Pemenue

1. Cpenusss usobapHas MONbHasA TEIUIOEMKOCTh Tasza, WCpm, B HHTEpBase

TeMmneparyp ti+t, (Beioupaem popmyry UC,,= mo IIpmaosx., Tabmn. I1.2 a1s 3amagHOTO

rasa, CpeIHIO0)

WCpm = , KDx/(K-xMmomp),

rae t=t;+t;= , °C - onpenensroas TeMIeparypa.

2. Cpenpsist H30XOpHAs MOJbHAS TEIUIOEMKOCTb Ia3a B MHTEpBaJle TEMITeparyp ti+t

(u3 ypaBHeHUs Maitepa)
HCym=pC, - 8,314= | xJDx/(xmo16-K),

roe 8,314 — yHuBepcanbHas razoBasi IOCTOSHHAS, k/Jx/(xmoms-K).

3. Cpennue mMaccoBble n300apHas M H30XOPHAs TEMIOEMKOCTH Ta3a B HHTEPBAIe
TeMmeparyp t;+t;

Com=HCpuw/p=, KIDK/(xrK);  Cyp=pCyp/ = KD/ (xr-K),
TAC W-—MOJeKyJIApHas Macca rasa, KI/kmoms, (M [Ipumox.,ra6m. I1.1)..

4. Cpennue 06beMHBIe H300apHAs ¥ H30XOPHAS TEIIOEMKOCTH Ia3a B HUHTEpBae
TeMIeparyp t;+t;

Cpu=HCpn/ V=, kIIx/(1v” K);

C‘vmzucvm/v TR KJI}K/ (HM3'K):
rae V,=22,4 —06beM KMOIS ra3a [Py HOPMAIbHEIX YCIOBUSIX, HM /KMOIb.

5. YaenbHas TEIIOTa H30XOPHOTI'O IIpolecca

4= Cvm'(tZ'tl) = K,H}K/ KT.

Tems! pedeparos:
1. Texumdeckas TepMOJIMHAMHUKA KaK HayKa, OCHOBHBIE IOHATHS U OIPENeeHHUs.

2. OcHoBHEIE ITapaMeTPEI COCTOAHMA I'a3a U UX €IUHUIIBI H3MCpPCHHUA.

3. IlIxamel ¥ eAMHALBI H3MEPEHHUS TEMIIEPATYPEL M B3AMMOCBS3b MEXKIY HEM.



28
EnuHULEI H3MepeHus JaBleHus U B3aNMOCBSI3b MEXITY HUMH.
[Tpubops! 1 U3MEPEHMS B TEMJIOTEXHUKE.
[Tpubopsl oy H3MEPEeHHUS TEMITePATYPHI.
ITpubops! 115t ©3MepEeHUs 1aBICHHUS.

IIpubops! A7 M3MEPEHHS pacxoia W KOJHIECTBA XKUIKOCTEH WK T'a30B.

2o o o

Ocnosnsble razosele 3akoHsl (I1lapns, Boins-Mapuorra, I'eii—JTroccaka, ABoramapo,

JansToHa u 1p.).
10.Ypasuenne MenneneeBa-Knaneiipona B pa3nu4HbIX HOPMYITUPOBKAX.

11.I'a30BBlEe cMecH, cIIOCOOBI 3a/laHUs COCTaBa Ta30BOM CMECH, YpaBHEHHE COCTOSHUSL
CMECH HeaTbHEIX T'a30B.

12.TermoeMKOCTh ra3oB, KiaccuduKalus, 1Ba crnocoba MoABOAa TeIua, pU3HYecKHit
CMBICTI Ta30BOM IMOCTOSAHHOHM, ypaBHeHHe Maiiepa.

13.TemnoTa kak popma nepenauu sHepruu. [IOHATHE SHTPOIHKH.
14.BHyTpeHHss sHEprus pabodero Tena, 3aBUCHUMOCTE OT TEMIIEpaTypHI Teja.
15.PaboTa pacimupeHus u cxxarus pabodero rena.

16. I1epBBlii 3aKOH TePMOIMHAMHUKY, IOHATHE BEYHOTO JBUraTeNs 1-ro poa.

177. M306apHbIi IIporiecc: 0CHOBHOE ypaBHEHHE HpoLiecca, H300pakeH e Ipolecca B p-
v u T-s quarpamMmax, BeIpakeHHe 1-ro 3aKoHa TEpMOIMHAMUKH JI/IA IIpoIecca.

18.I30x0pHELii poLiece: OCHOBHOE ypaBHEHHE IIPoLecca, H300pakeHre TPoIecca B p-
v u T-s nuarpammax, BhIpaKeHHE 1-To 3aKOHA TepMOIWHAMUKH IJIA IIpOIlecca,
paboTa 1 TemoTa mpolecca.

19. M3oTepmMudeckuii Impolecc: OCHOBHOE ypaBHEHHe IIpolecca, u300paxkeHue
mpolecca B p-v 4 T-s quarpaMmax, BEIpaKeHHEe 1-ro 3aKoHa TEPMOIUHAMHUKH J[JI
Ipoiiecca, paboTa U TeIIoTa MPoLECca.

20. AnmabatHEIH Ipoliecc: OCHOBHOE ypaBHEHHE Ipoliecca, H300pakeH e IpoLecca B
p-v u T-s nuarpammax, BeIpakeHHe 1-ro 3aKOHa TEPMOJMHAMHUKY JUIS IIpoIecca,
paboTa U TerioTa mpoIecca.

21. TlonuTponHeIi mporece Kak oOIuil cirydaii H30IpPoNeccoB (OCHOBHOE ypaBHEHUe
Iporecca, IIOKasaTelb IIONHMTPOIBI W €ro KpailHue 3HaueHHs, wu300paxkeHHe
nporiecca B p-v u T-s auarpammax).

22.BTOpOo# 3aKOH TePMOAMHAMUKH, €0 OCHOBHBIE TPAKTOBKH W CIENCTBHS U3 HETO.
[onsaTre o BEYHOM JBHTaTENE BTOPOTO POJIA.
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23.IMuxkn wm Tteopema Kapro, mnoHsatme o TepmudyeckoM KIIJ[ mwmKia,
tepmoauHamudeckuiit KIIJ[ nukna Kapno.

24.0pHO0CTyNIEHYAThIE KOMIIPECCOPHI, IPUHIMIIHAIbHAS cxeMa, pabora
OJHOCTYIIEHYaTOTO KOMIpeccopa TIIpH  H30TEpPMHMUYECKOM, anda0aTHoM H
IIOJIUTPOITHOM CIKAaTHUH I'a3a B IHJIHHIPE.

25.MHorocTyneH4aTsIi KOMIIpeccop, IPHHIUITHATBHAS CXeMa, 3aTpadrBaeMas pabora,
n300pakeHue [IpoLecca Ha JuarpaMmax.

26.HHKJ"IBI OBHUTaTelIeH BHYTPCHHCIO Cr'OpaHKA: C ITOABOOOM TEILIOTEI IIPH MOCTOAHHOM
06’BBM6, IIpH IIOCTOSHHOM HOaBJIEHWH, CO CMEIMaHHBIM CI'OPaHHEM TOIIIHEBA.

27.BoasHoli map U €ro ocHOBHBIE IapaMeTpbl. Cyxoil HaCHIIIEHHBIM map. BraakHbiii
nap, CTeNeHb CYXOCTH BJI&XXHOTO I1apa, OIpeleieHHe NapaMeTpOB BJIa)KHOTO Iapa.
Tporinas Touka. Kpurndeckas Touka. [leperpersiii map.

28.P-v amarpamma BOJSHOTO IIapa: OCHOBHbIE TEPMHHBI M IIapaMETpPHI, OCHOBHEIE
JIMHWY B 00J1aCTH AUarpaMMbl U UX (QH3HYECKHUH CMBICIL.

29.T-s nmarpamMma BONSHOTO Ilapa: OCHOBHBIE TEPMHHLI M NapaMeTphl, OCHOBHbIE
JMHUM ¥ 00J1aCTH JHArpaMMbl B HX (HU3HYECKHMH CMBICIL.

30.h-s mmarpamMmma BOASHOTO Iapa: OCHOBHBIE TEPMHHEI M HapaMeTpbl, OCHOBHEIE
JIMHUH U 00JIACTH IMarpaMMBI B UX (GH3HIECKHI CMBICI.

31.Tabnuupl TemmoQuU3MIecKHMX CBONCTB BONBI W BOMSHOIO napa, GopMymsl mis
pacyeTa [apaMeTpoB BIIAXKHOTO I1apa.

32.0cHOBHBIE TEPMOIMHAMUYECKHE IPOLECCHl C BOMASHBIM IApOM, H300pakeHue
IporieccoB Ha h-s auarpamme, ux pacyer.

33.Cxema ¥ LHMKIBI TAPOTYPOMHHEIX YCTAHOBOK: LMK PeHKHMHA, ITUKI C BTOPHYHBIM
NIEPETPEBOM I1apa, TeIUI0(PUKAIIMOHHEIH ITHKIL.

34.BnaxxHpId BO3MyX: TPH COCTOSHHS BII@XKHOTO BO3LYXa, OCHOBHEIE [1apamMeTphl
BJIQXKHOTO BO3yXa.

35.H-d nuarpaMma BIa)HOro BO3[yXa: OCHOBHBIE JIMHWH ¥ 00IaCTH JMarpaMMBl U UX
¢usmaeckuit cMeIci. IIpubop A1 H3MEepeHUs BIaYKHOCTH.

36.0cHoOBHEIE IpoLIeCCHI 00pabOTKH BIAXHOI0 Bo3ayXa B cucteMax TI'B u ux pacyer
¢ nomometo H-d muarpamMmer.

37.11apoKOMIIpECCHOHHBIE XOTOAMIBHEIE MATHHbL: CXeMa, TIPHHI[AI paboTEHL.
38.A6copOIMOHHEIE XONIOAUIBHEIE MAIIHHEL; CXEMA, IPUHITATT PabOoTHI.

39.11apoarkeKTOpHEIE XONOAMIBHEIE MALIMHBL: CXeMa, IPUHITAI PaGOTEL.
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40.Bo3nyuIHsie KOMIPECCHOHHBIE XOJIOIMIBHEIE MAITAHEL: CXeMa, TIPHHIIUI paboTEL.

[TomHOCTBIO OLIEHOYHBIE MAaTE€pHAIBl W OLEHOYHBIE CPEACTBA ISl IIPOBENCHHUA
TEKYIIEero KOHTPOJIA yCIIeBaeMOCTH IpecTaBleHsl B Y MM 110 AUCLUIIIUHE.

THnoBbIe 321aHUA IJIsl NPOBeeHHs MPOMEKYTOUHOH aTTeCTAIHH
o0y4aronuxcs

Ipomesicymounaa ammecmayusa 10 TUCLHUIUVIMHE IPOBOAUTCS B (opMe 3K3aMeHa.
DK3aMeH IpoBOAUTCS B hopMe TecTHpOoBaHHS (0IaHKOBOTO H/HITH KOMITEIOTEPHOTO).

JAnda  TecTHpoOBaHHS HCIIONB3YIOTCS KOHTPOJIBHO-U3MEPHUTENbHBIE MaTepHaIhl
(KHMM) — 3ananus B TecToBOHM (opme, cocTaBisronte OaHK TecToBbIX 3amanuii (BT3) mo
JUCLMIIIMHE, YTBEPXKICHHBIN B YCTAHOBICHHOM B YHHBEPCHTETE IOPSIKE.

[TpoBepsieMbIME HA IPOMEXYTOUHOM aTTeCTAllMH OSIEMEHTAMH COJepIKAHMS
SIBIISIIOTCS TEMbI NUCIUIIMHE], YKa3aHHBIE B paszielnie 4 HacTosmme mporpaMMel. Bee Temsl
aucuuuHel otpaxkeHsl B KM B paBsbIX monsix (%). BT3 BxirouaeT B cebs He MeHee
100 3agaHuil ¥ NOCTOSIHHO IIOTOJIHAETCH.

JL1st IPOBEPKHM 3HAHUI UCTIONB3YIOTCSA BOIIPOCH! U 3a[aHHUs B PA3IMYHBIX (hopMax:

-3aKpBITOH (C BEIOOPOM OTHOTO MIIM HECKOJNBKUX MPABUIBHBIX OTBETOB),

- OTKPBITOH (HE0OX0JUMO BITHCATE [PABUIIBHEIN OTBET), |

- Ha YCTaHOBJIEHHE IIPABUIBHOMN TTOCIEI0BATEILHOCTH,

- Ha YCTAHOBJICHHE COOTBETCTBHS.

Ymenus, naseixu u komnemenyuu TPOBEPSIOTCS C TIOMOIIBIO 337124 (CHTYAIHOHHBIX,
TIPOU3BO/JICTBEHHBIX MIIM KEHCOBOTO XapakKTepa) U pa3iHIHOTO BHIA KOHCTPYKTOpOB. Bee
3alaud  ABIIOTCA MHOTOXONOBBIMH. HekoTopele 3ajmauy, NpoBepsIOlMe ypPOBEHb
C()OPMUPOBAHHOCTH KOMIETEHIIMH, SBIIOTCS MHOTOBAPHAHTHEIMH. UacTh yMEHHH,
HaBBIKOB M KOMIICTEHIIUI IPSIMO He OTpaxeHa B (QOPMyNHpPOBKAX 3a1ad, HO OHU MOTYT
OBITH IPOSBIIEHB! OOYYAIOIUMECS IIPH MX PEIICHHH.

B kaxnpri Bapuant KMM BKIIOYAIOTCS 3aJaHHA O KaXIOMY IIPOBEPSAEMOMY
OJIEMEHTY COIEPKaHMs BO BCEX IEPEYMCICHHBIX BhIE (OpMax W pasHOTO YpPOBHS
cnoxHoctd. Takoit ¢opmar KMM mo3Bonser 0OGBEKTHBHO ONPENENTUTs KauecTBO
OCBOCHHSI 00YYarOIMMICS OCHOBHEIX 3JIEMEHTOB CONEPKAHMS NUCLUIUIAHBI 1 YPOBEHB
cOPMHPOBAaHHOCTH KOMIIETEHIIHH.

Ilpamepn! THNOBBIX 3aXaHUl /151 NPOBEIEeHHSs
NPOMEKYTOYHOM aTTecTAlNH 00y4YaoIHXCs

3amanue B 3aKpEITOH hopMe:
HYT0 Ha3BIBAETCS HACKIIEHHBIM BIAKHBIM BO3IYXOM?
A) CMech cyXoro Bo3yXa H CyXOro HaCHIIIEHHOI0 BOASHOTO ITapa
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b) CmMech cyxoro Bo3zyxa M BIa)XHOI'O HACBIIIIEHHOTO BOASHOTO IIapa
B) Cmecs cyxoro Bo3myxa ¥ IeperpeToro BOASHOIO mmapa

I') CMech BIaXKHOTO BO3/TyXa M BIa)KHOT'O HACHIIIIEHHOTO BOASIHOTO Hapa
) CMech BIIaKHOTO BO3IIyXa W BIIaYKHOTO HACKHIIIIEHHOIO BOASHOIO IIapa

3allaHue B OTKPBITOH hopMe:
Kurenue — 310 mpoiecc BO BceM  o0BeMe  JKHUIKOCTH,

npOTeKanmeﬁ IIpy TEMIIEPATYPE HACBICHMA JKHIKOCTH.

3aaHre Ha yCTaHOBJICHHE PABHIBLHOM [10CIIE0BATEILHOCTH

Briepute mpaBUiIbHYIO HOCIEIO0BATEIBHOCT MPOIECCOB B IEKIE MApOKOMIIPECCHOHHOM
XOJIIOMUIBHOH YCTAHOBKHM: @) KOHJEHcalus; ©O) cxarHe B KOMIPECCOpE; B)
ApOCCeNupOBaHUE B PEMYKIIMOHHOM BEHTHUIIE; T') KUIIEHHE B UCIIAPUTEIE.

A)r-6-a-B-T

b)a-6-B-r-a

B)6-r-a-8-6

I'6-a-B-r-6

H)a-B-6-r-a

3ajlaHre Ha YCTAHOBIIEHHE COOTBETCTBHUS:
YxaxuTe polece paciuupeHus napa B TypouHe:
A) Ilpouecc 1-2
b) IIpomecc 2-3
B) Ilpouecc 3-4
I') Ilpouecc 4-5
) Iponecc 5-1

T
1

&

=
3V 3 N\

\ §
7]

KommeTeHTHOCTHO-OpHEHTHpOBaHHAS 3a1a4a:
B u3obapHoM mpormecce pacmmpenus 2 KT BO3LyXa €ro 06beM yBeau4duiucs B 2 pasa.
OmnpenenyTe MogBENEHHYIO TEIUIOTY, €CIIH HAYATHHAS TeMIieparypa Bo3ayxa tl =27 oC, a

u3obapHas temnoemkocts Cp = 1 x/[x/(xr - K). K OTBETY Ha 3anady 00s3aTeIbHO
IPUITOKUTE 0O0CHOBAHHE PEIIEHHS.
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A)Q =600 xIx
b) Q=300 x/Ix
B) Q =400 x/x
IN Q=500 xx
) Q =700 x]Ix

ITonHOCTBIO OIICHOYHBIE MaTepHalbl M OLIEHOYHBIE CpPEACTBA MJIS IPOBENECHHUS
IIPOMEKYTOYHOM aTTecTalluy 00yJaromuxcs npeacTapieHsl B YMM 10 QUCIUIIIHHE.

7.4 Meroau4eckne MAaTepHAJbl, ONpeJelsiOIHe NPOUEeAYpPbl OUeHHBAHHUS
3HAHMH, YMEeHHH, HABBIKOB M (M/14) ONBITA JefiTe1bHOCTH, XaPaKTePHU3YIOIHX 3TallbI
(popMHpOBaHHA KOMIIETEHIIHI

IIporenypsl olleHUBaHHA 3HAHUM, YMEHHH, HABBIKOB U (WJIH) OIIBITA AESITEIHHOCTH,
XapaKTEePU3YIOMUX 3Tanbl (POPMHUPOBAHUS KOMIIETCHLHM, PEryIHpPYIOTCS CIEOYIOMIMMH
HOPMAaTHUBHBIMH aKTaMH YHUBEPCUTETA:

- monoxkenue II 02.016 «O 6GannbHO-pEeHTHHTOBOUW CHCTEME OLIEHKH KadecTBa
OCBOEHHS 00pa30BaTeIbHbIX IPOTPAMMY;

- YKaQ3aHHBIE B CIHCKE JHUTEPaTypbl METOAWYECKHE YKa3aHUS, WCIOJIb3YEMEIE B
0bpa3oBaTeIEHOM IIpOILIECCE.

JU1s TeKy1ero KOHTpoIiA MO JUCIMIUIMHE B PAMKAX JIEHCTBYIONINIH B YHUBEPCHUTETE
OaIbHO-PeHTHHIOBOM CHCTEMBI IPUMEHSETCS CIIEMYIONIHIA TOPSIOK HAYMCIIEHHS HAIIOB:

Tabmuua 7.4 — Kontpons Hauucnenus 6amios B pamkax BPC

dopma KOHTPOIIS MuBHMaTLHEIH Oasit MaxkcumansHBIH 6asmt
Gamn IPUMEIaHHE Gamn NIpEMETaHNe
Jlexrum Ne 1. 0 | Bemomamn, mong 3 Brmonuuin, momst mpaBHIbHEIX
Cobecenoranme Nel. IPABHIIBHEIX OTBETOB oTBeTOB H6omee 90%
menee 50%
Jlextm Ne 2. 0 | Bemomamn, nomns 3 Bemomaun, 10715 mpaBAIbHBIX
Cobecenopanue Ne2. MIPaBHIILHBEIX OTBETOB otBeToB Oornee 90%
MeHee 50%
IIpaxTHUeckue 3aHATHS. 0 |PI'P BBITNIOJTHEHA B | 24 | PT'P BemosHEHA B IIOJIHOM
Pacuetno-rpadguueckas HEIONHOM o0BeMe, 0 obweme (Bce 8 3amanwmit), qomsa
pabora (PT'P). IIPaBUIIBHBIX OTBETOB TIPaBHJILHEIX OTBETOB oJice
MeHee 50%. 90%.
CPC (pedepar) 0 6
Wroro 0 36
IlocemaemocTs 0 14
Ox3ameH (TecT) 0 60
Hroro 0 100
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Hna  npomexcymounoni ammecmayuu obyuaiowuxcs, TPOBOOMMONM B (opMe
TECTHPOBAHHS, HCIIONB3YETCS CIEAYOIas METONWKA OICHWBAHWS 3HAHWN, YMEHHH,
HaBBIKOB W (WJIM) OIBITa JeATeNbHOCTH. B kaaom Bapuante KM 16 zamammit (15
BOIIPOCOB U OJHA 3a]1a4a).

Kax/1p1ii BEpHBI OTBET OLIEHUBAETCS CIICAYIOIIUM 00pa3oM:

- 3aJlaHKe B 3aKpeITOH opme —3 Gaia,

- 3a/1aHUE B OTKPBITOU dopme — 3 Oaia,

- 33[JaHUE Ha YCTaHOBIIEHHUE IIPAaBUIIBHON ITOCIIeN0BaTENLHOCTH — 3 Oaiia,

- 3aJaHKE Ha YCTaHOBIEHUE COOTBETCTBHSA — 3 Gailna,

- pellieHne 3a1a4yu — 15 6anos.

MakcumanbHOe KOTHIecTBO OaiioB 3a TecTHpoBaHue — 60 6asIoB.

8. IlepedeHr OCHOBHOH H [JONOJHHTEILHOH Yy4eGHOI JIHTEpaTyphbl,
Heo0X0AuMOii AJ1sl 0CBOEHHS JHCIHILIHHBI

8.1 OcHoBHas y4eGHast iuTEpaTypa

1.Mupam, Amnpe#t OneroBud. TexHudeckas TepMOIUHAMHKA. TeImoMaccoobMeH :
YYCOHUK JUIsl CTyIEHTOB, 00yJaroluXcs M0 HampasieHuio 270100 "Crpoutensctso” / A.
O. Mupam, B. A. IlaBienko. - MockBa : ACB, 2017. - 352 c¢. - Tekcr

HEeMoCcpeCTBEHHEBIIH.

2.Avupxanos, J[. I'. Texnuueckas TepMoIMHAMHKa : yueGHOe mocobme / . T
AmupxanoB, P. J[. Amupxanos. - Kazaus : Mamarenscrso KHUTY, 2014. - 264 ¢. - URL:
http://biblioclub.ru/index.php?page=book&id=428258 (nata obpamenus 01.09.2021) . -
PexumM goctyna: mo mognucke. - ISBN 978-5-7882-1664-5. - Teker 3JIEKTPOHHEIH.

3.Crosmo, H. WM. TeopeTHueckHe OCHOBEI TEIIOTEXHHKH: TeXHUYECKAs
TepMOAMHAMUKA M TemIoMaccooOmen : ydebHoe mocobue / H. M. Crosmos, C. C.
Cmupros, A. B. Cwmmprosa ; ®enepansHoe rOCyJapCTBEHHOE aBTOHOMHOE
00pa30BaTeNbHOE YUpEexK/CHHE BEICIIETO MPOQECCHOHATBHOIO obpazoBanust «CeBepo-
KaBkasckuii QemepanbHblif  YHHBEpCHTET». - CraBponons : Cesepo-KaBkasckuit
OQenepansHbiii  yHmBepcurer (CK®VY), 2014. - 225 ¢ : wr - TURL:
http://biblioclub.ru/index.php?page=book&id=457750 (mara obpamenust 02.09.2021) . -
Pexxum mocryna: mo nomamucke. - TekcT : SIEKTPOHHBIH,

4. Slnosckuit, A. A. TeopeTHuecKkue OCHOBBI TEMIOTEXHHUKH ydeOHoe nocobue / A.
A. JSnosckuit. - Craspomons : CTaBpomonbCKuit TOCYNapCTBEHHBIM  arpapHeIi
YHUBEPCHTET, 2017. - 104 g : A7l -
URL: http://biblioclub.ru/index.php?page=book&id=484962 (mata obparmenus:
02.09.2021) . - Pexum I0CTyIIa: 10 TOATIHCKE. - TeKcT : 3IEKTPOHHBIMH.

5. XakumsseoB, M. ®@. TemnocHabKeHNE ¢ OCHOBAMM TEIUIOTEXHUKH ° yaebHOe
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nocobue / . @. Xaxumssinos, P. P. Cadun, A. E. Bopouun. - Kazaup : Kazauckuii
HAY4YHO-HCCIIeI0BAaTEIbCKUM TexHonorndeckuir yausepcurer (KHUTY), 2016. - 132 c. :
un. - URL: http://biblioclub.ru/index.php?page=book&id=500925 (mara oOpamenmus:
02.09.2021) . - PexxumM pocTyma: 1o nNoAmucke. - TeKCT : 3JeKTPOHHBIH.

6.06onenckuif, H. B. Ilpaktukym 1o TerorexHuke : yuebHoe mocobue / H. B.
Ob6onenckuit ; B. JI. Ocokud. - Kuarmmummo : HI'MDU, 2010. - 236 c. - URL:
http://biblioclub.ru/index.php?page=book&id=430983 (mata obpamenus 02.09.2021) . -
Pexxum octyna: mo nogmucke. - ISBN 978-5-91592-008-7. - Tekcr : 371€KTPOHHBIH.

8.2 lononuTeIbHAsA yyeOHas TATEpaTypa

7. TennorexHuka : yueOunuk / mox pex. A. IT. Backakosa. - 3-¢ u3n., nepepad. u J1oi. -
M.: BACTET, 2010. - 328 c. : un. - ISBN 978-5-903178-19-3 : 414.00 p. — Texer :

HETMOCPENCTBEHHBIH.

8. TeIIoTeXHUKE yuebuuk / mox pen. B. H. Jlykanuna. - 4-e m3z., ucnp. - M. :
Beicmas mkoma, 2003. - 671 c¢. - ISBN 5-06-003958-7 : 187.00 p. — Tekcr :
HETIOCPEICTBEHHBIIA.

9.TexHu4eckas TepMOAMHAMHUKA ¥ TEIUIOTEXHHKA : ydeOHOe mocobue / Tmox pen. A.
A. 3axapoBoil. - 2-e m3m., mcmp. - M. : Axagemms, 2008. - 272 c. - (Bricmee
npogeccuoHanpHoe 06pasoBanue). - ISBN 978-5-7695-49 99-1 : 150.00 p. — Texkcr :
HEIIOCPENCTBEHHBIH.

10.  Texuudeckas TepMOJMHAMYKA U TEIIOTEXHHKA : yUeGHOE HOCOOUe / oK pen.
A.A. 3axapoBoil. - M.: Axamemms, 2006. - 272 c. - (Bricmee mpodeccronansHOe
obpazosanue). - ISBN 5-7695-2763-3 : 216.00 p. — Teker : HEIIOCPEICTBEHHEIH.

11.  bproxanos, O. H. OCHOBEI THAPABIHKHE ¥ TEINIOTEXHUKH | yuebuuk / O. H.
bproxanos, A. T. Menuk-Apakenss, B. U. Kopo6xko. - 2-e usn., crep. - M.: Akamemusi,
2006. - 240 c. - (Cpennee mpodeccronanstoe obpasoparue). - ISBN 5-7695-3273-4
145.00 p. - Texcr : HEMOCPEACTBEHHBIIA.

12. Kynunos, B. A. TexHudeckas TepMoaMHaMuKa : yueGHOe mocobme / B. A.
Kymunos. - 3-e usj., ucmp. - M. : Beicmas mxoma, 2003. - 261 c. - ISBN 5-06-004344-4
78 p. - TexcT : HemoOCpeICTBEHHEII.

8.3 Ilepeyenn MeTOAMYECKHX yKA3aHHI
l. Texuudyeckas TepMOOMHAMEKA : METONMYECKHE YKazaHWs M 3aJaHusd K
[PaKTHICCKUM 3aHATHAM H CaMOCTOSATENLHOH paboTe I CTY[E€HTOB OYHOM
3a09HOM (DOpMBI OOyHUeHMsI HANIPaBICHHI MIOrOTOBKH 08.03.01«CrpourenscToy,
08.04.01 «CrpourensctBoy, 13.03.01 «TemnosHepreTka M TEMIOTEXHHKAY,
13.04.01 «Temnosrepreruka u Temmotexaukay / FOro-3arm. roc. YH-T ; cocT.: B. A.
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Kwmaxun, H. C. Kobenes, E. M. Kysapauna. - Kypck : FO3I'Y, 2017. - 32 c. — Tekct
: QJIEKTPOHHBIM.

2. TennorexHuKa : METOOWYECKHe yKa3aHHS U 3aJaHUs K KOHTPOJIbHON paboTe mis
CTY[AEHTOB TEXHHUYECKHX CIEIHAIBHOCTeH 3a09HON U coKpaleHHoH GopM o0ydeHHs
/ FO3I'Y ; coct.: M. U. Coxkom, JI. E. Kynpserera. - Kypck : FO3I'Y, 2011. - 39 ¢. :
ui. - bubnuorp.: c. 27. — TekeT : 2IeKTPOHHBIH,

3. TennoTexHMKa : METOJUYECKHE YKA3aHUs U 3a/IaHHs K CAMOCTOSTEIBHOM paboTe 1t
CTYZIEHTOB TEXHHUYECKUX CIICIUaNLHOCTeH 09HOM U 3a04HOl dopm oOyuenus / FOro-
3am. roc. yH-T ; cocT.: E. M. Kysapauna, B. A. Xmakun. - Kypck : JO3I'Y, 2017. -
18 c. : miL. - TeKCT : 3NeKTPOHHBIH.

4. CamocrosTenbHas paboTa CTYIEHTOB : METOJHYECKUE YKA3aHWS 10 OpPraHH3allUH
CaMOCTOATENBHOW  pabOThl  CTyHeHTOB, OOYyYalOIMXCA II0  [porpamMmam
OakamaBpyaTa ¥ MaruCTPaTyphl II0 HAmpaBlICHHAM moarotoBku 08.03.01
CrpoutenscrBo, 08.04.01 Crpourenscrso, 13.03.01 TemmosHepretuka u
TemnoTexnHuka, 13.04.01 Temnmosnepretuka u Temnorexauka / FOro-3am. roc. yH-T ;
cocT. H. E. Cemuuesa. - Kypck : FO3T'Y, 2017. - 31 c. - TeKcT : 37€KTPOHHBIHA.

8.4 JIpyrue y1e6H0-MeTOANYECKHE MATEPHAIbI
OtpacreBbie HayIHO-TeXHUIECKHE KyPHAIBI B OUOIHOTEKE YHUBEPCHUTETA!
Hseectna PAH. Duepreruka.
OKOJIOTHS ¥ IIPOMBILIIEHHOCTE Poccum.
bezonacHocTs B Texnocdepe.
Benrtumsuus, oTomneHue, KOHIWMIHOHMPOBAHME BO3NYX4, TEIUIOCHAGKEHHE H
CTPOMTENBHAA Ternodu3nKa.
JKunuinuoe cTpouTeIBLCTBO.
ITpoMBIIITIEHHOE M TPaXJAHCKOE CTPOUTENBCTRO.

:{b.w[\)r--t

HzBectus IOro-3anagnoro rocy1apCTBEHHOI'0 YHHBEPCHTETA.
Mspectust Oro-3amanoro rocyiapcTBEHHOTO YHHBEPCHTETA Cepust Texuuka u
TEXHOJIOTHH.

% N o b

9 Ilepeuennr pecypcos HH(pOPMANMOHHO-TEIEKOMMYHHKALIHOHHOH  CeTH
«HuTepueT», HEOGXOAUMBIX ISl 0CBOCHHS JHCIHILIHHLI
1. http://www.lib.swsu.ru - Dnextpornas 6ubmmorexa FO3Y
2. http://biblioclub.ru - DaekTpoHHO-GHGIMOTEYHAS CHCTEMA «YHUBEpCHUTETCKAsI
OubnuoTeKa oHIAHH.

3. http://window.edu.ru/catalog/ - Emunoe oxmo noctyna K o0pasoBarelbHBIM
pecypcam
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4. https://elibraryru -  Kpynwmeifmmmit  poccuifickuii  MHGMOPMAIMOHHO-
AQHAIUTHYECKHH TOpTaJl B 0O0NACTH HAyKH, TEXHOJOTHH, MEIUI[UHBEl U
obpasoBaHus, comepKamwii pedepaTsl W IIOHBIE TEKCTHI Goiee 26 MIIH.

Hay4HBIX cTaTel U MyOIUKalHii.

5. http://elibrary.rsl.ru — Onexrpornas 6ubnuorexa Poccuiickoii rocyqapcTBeHHOM
OubmroTeKH.

6. https://gostexpert.ru — Enunas 6aza TOCTos PO (6ecmmaTHas, MOCTOSHHO
oOHOBJIsIEMAas)

7. http://libgost.ru — bubnuoteka 'OCToB u HopMaTHBHBIX HoKyMeHTOB (TOCTHI,
CHMIIb1, mpasuiIa, CTaHAAPTHI, TEXHUYECKHE YCIOBHS, PEIJIAMEHTHI H JIp.
JIIOKYMEHTHI ).

8. https:/gostinform.ru/ - Becnnathas 6a3a TOCYHapCTBEHHBIX CTaHIAPTOB,
CTPOMUTENBHBIX HOPM M IIPaBHJ, OTPAcieBBIX CTAHIAPTOB M TEXHHYECKHX

YCIIOBHIA.
10 Merognueckue yka3zaHus 1151 00y4aromMXCS 110 0CBOEHHIO THCIUILIHHbI

OCHOBHBIMM BHIAMH ayIUTOPHOH paGOTHI CTyZAEHTa MPU U3YYEeHUH TUCIHUIIIAHBI
«TepmonmHAMUKay SBISIOTCS JEKIHH H IpaKTH4ecKue 3aHATHA. CTy/IeHT He IMeeT IpaBa
IIPOITYCKaTh 3aHATHS 663 yBaXXHUTEIBHEIX IIPUYHH.

Ha nexuusax u3mararoTcs M pa3bsiCHAIOTCS OCHOBHBIE IIOHATHS TEMBI, CBSI3aHHLIE C
HEH TEOpeTHHYEeCKHE U IPaKTUYECKHe OpoOJIeMbl, JAlOTCAd peKOMEHOAIMH UL
CaMOCTOSITEIbHOM paboTel. B Xone JeKIMH CTYAeHT MOIDKEH BHHMATEIBHO CIyIIaTk H
KOHCIIEKTHPOBAaTh MaTepHall.

H3yuenne mnHambomee BaKHBIX TEM WK paszieNioB QUCIHMIUIMHLI 3aBEPIIAIOT
NPaKTHYECKHE 3aHATHA, KOTOPhle 00eCIIeYHBaOT KOHTPOJIb IIOATOTORIEHHOCTH CTyIeHTa;
3aKpenieHue y4eOHOro MaTepuana;, NpHOOPETeHHEe OITbITa YCTHBIX IIyOJMYHBIX
BBICTYILTIGHHH, BEJCHUA NUCKYCCHUH, B TOM YHCJIE apTYMEHTAIINY U 3aIIATEI BBIJIBUIaeMBIX
IIOJIOKEHUN U TE3HCOB.

IlpakTHyeckoMy 3aHATHIO TIPEAIIECTBYET CaMOCTOSITEIbHAS pabora crymeHTa,
CBA3aHHAad C OCBOCHHEM Marepuaia, IOMyYeHHOrO Ha JIEKIMIX, W MAaTepHaloB,
H3JI0KCHHBIX B yUeOHUKaX B yIeOHBIX TOCOOHIX, a TAKKE IHTEPAType, pEeKOMEHIOBAHHON
IIperoaaBaTeleM.

ITo cormacoBaHMIO ¢ IpemofaBaTeleM HIX IO €ro 38JJaHHI0 CTYJCHTHl TOTOBAT
pedeparsl MO OTHENBHBIM TEMAaM AUCIUIUIMHBI, BEICTYIIAIOT Ha 3aHATHAX C JOKJIATaMH.
OCHOBY IOKJTIOB COCTaBISIET, KaK IIPaBHITIO, COACPIKAHHE MMOATOTOBIEHHBIX CTYAEHTaMHK

pedepatos.
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KadecTBo yueOHOU paboThl CTYAEHTOB IIperoaaBaTels OIEHUBAET 110 Pe3yIbTaTaM
TECTHUPOBaHU, cobeceioBaHMs, KOHTPOJISI BRIIIOIHEHHS pacdyeTHO-rpaduIecKux paboT Ha
IIPaKTHYECKUX 3aHATHAX, & TAKXKE I10 Pe3yJIbTaraM JOKJIaI0B.

[IpenogaBaTent y>ke Ha IEPBBIX 3aHATHIX OOBSACHSET CTYJEHTaM, Kakue (hOpPMEI
00y4eHMs CIeAyeT HCIOIb30BaTh MPH CAMOCTOSTENbHOM M3YYEHHH IUCHUTLTHHEI
«TepMonuHaMHKa»: KOHCIIEKTHPOBAaHHE y4eOHOM JUTEpaTypsl W IIEKI[MH, COCTABICHHE
CIIOBapei MOHATHH U TEpMHHOB H T. II.

B mpouecce 06yuenus mpernonaBaTeld UCIIONB3YIOT aKTUBHEIE (hOPMBI pabOTEHI CO
CTYNEHTaMH: YTCHHE JICKIHH, NPUBICYEHHE CTYACHTOB K TBOPYECKOMY IIpollecCcy Ha
JNIEKUUsIX, OTpabOTKy CTy[eHTaMM HpPOIYIIeHHBIX JEKIWi, yJacTHe B TPYIIOBBIX H
WHIMBUAYalbHBIX KOHCYJbTalusX (cobecemoBanum). OTH (GOPMBI  CIIOCOGCTBYIOT
BBIPAOOTKE y CTYIEHTOB yMeHMs pafoTarh ¢ y4eGHUKOM M ITHTepaTypOil. Wzyuenne
JIUTEPATYPBI COCTABILICT 3HAYUTENBHYIO YacTh CaAMOCTOATENEHOM paboThl cTymeHTa. DTo
GoubIoi Tpyn, Tpebyromuii ycunuil u xenaHua cTyaeHTa. B camoM Hagase paboTel Hax
KHUI'OM Ba)KHO OIPENENHTh Ieb ¥ HalpaBleHHe 3ToH pa6oTsl. IIpounTanmoe clenyeT
3aKpemuTh B aMATH. ONHUM U3 IPUEMOB 3aKPEILICHHs] OCBOEHHOTO MaTepHaia SBISeTcs
KOHCIICKTHPOBaHKE, 03 KOTOPOro HeMBICIMMa cephesHas paboTa Haf JIUTEPATYPOH.
Cucrematnyeckoe KOHCIIEKTHPOBAHHE [IOMOTAET HaY9IUTHCS IPABHMIIBHO, KPATKO M YETKO
H3J1araTe CBOMMH CIIOBaMH IIPOYUTAHHBIM MaTepual.

CamocrosTensHyo paboTy clIenyeT HAYMHATH C NepBeIX 3aHATAN. OT 3aHATHI K
SAHATHIO  HYXHO DETYJIPHO TPOYMTHIBATH KOHCIEKT JIEKIMH, 3HAKOMHTLCS C
COOTBETCTBYIOIMUME pasfie/laMu y4eOHHKa, TMTaTh M KOHCIEKTHPOBATE JHTEPATYPy IO
K&XJ0H TeMe IUCUMIUIMEEL CaMocTosiTeNsHAs paGoTa Haer CTy[IEHTaM BO3MOXXHOCTh
PaBHOMEDPHO paCpeNeNuTh HarpysKy, CrocobcTByer Gomee riry6okoMy 1 Ka4eCTBEHHOMY
OCBOCHMIO y4eOHOTo Martepuana. B ciyuae HeoGXOTMMOCTH CTYZEHTHI oOpalmarorcs 3a
KOHCYNbTAMEH K IpErofaBaTelio 1[I0 BONPOCAM JUCHHIUTHHBI  « [eXHMYecKkas
TEPMOJMHAMHKAY C LIEJIBI0 OCBOEHHS M 3aKpeIUICHHs KOMIIETEHIMIA.

OcHOBHAs 1eTb CAMOCTOSTENHHON PaboThl CTYZ€HTA IIPU HU3YYEHUH IUCIUILIMHE
«TepmonuHaMuKa» - 3aKPENUTL TEOPETHIECKHE 3HaHUA, TIONyYEHHbIE B Ipolecce
JICKIHOHHBIX 3aHATHH, a Takke CHOPMUPOBATE MPAKTHIECKHE HABBIKH CAMOCTOSTENBHOIO
aHau3a 0COOEHHOCTEH AUCIMILIMHEL.

11 Ilepeyenr wuHpOPMADHOHHBIX TEXHOJIOTHH, HCHO/b3yeMbIX NpH
OCYIIECTBIEHAN 00pa30BaTeNLHOI0 Mpouecca 1o THCHHUILIAHE, BKIKYAS nepeyeHkb
IPOTrpaMMHOro obecriedeH st H HHPOPMALMOHHBIX COIPABOYHBIX CHCTEM

1. Kaspersky Endpoint Security Russian Edition. Jlunensus 156A-140624-192234.
2. LibreOffice.

3. OmnepanuonHas cuctema Windows.

4. Ceob6ozmmo pacnpocrpansgemoe u Gecrmataoe I10. ru.libreoffice.org/download/
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12 Onmcanne MaTepHA/ILHO-TEXHHYECKOH 0a3bl, HeobXommMoiH s
ocylnecTB/JAeHHA 00pa3oBaTeILHOTO MpoIecca N0 AHCUHILIHHE

st mpoBeneHMA JEKIMOHHBIX M IPAaKTUYECKUX 3aHATHH  HCIIOIB3YIOTCS
CIEIYIOIIHAE TEXHUYECKUE CPECTBAa 00yUEHHUS:

YuebHble ayTUTOPHY JUIs IPOBENSHHS 3aHSTHH JIEKIIMOHHOTO THIIA U IIPAaKTHUECKHX
M 1abOpaTOPHBIX 3aHATHH, OCHAIIEHHBIE Y4eOHOH MebGespio: CTONaMHM, CTYIbSIME IS
00y9aroIHxcsl; CTOM, CTYJ, TPHOYHA [Id IIPerogaBaTelLs, T0CKA.

IIpoeKUHOHHBIH ~ 5KpaH  Ha  INTaTHBe;  MynbTUMeIMaleHTp:  HOYTOYK
ASUSXS50VLPMD-T2330/14"/1024Mb/160Gb ~ /cymxa/  mpoektop  inFocusIN24+
(39945,45).

Temnosentumnsarop «Tpomuky» TIILI-5.

Tepmorurpomerp TI'T-1V.

Anemometp AII-1.

ITpombimnenHsri Texandeckuit her STENINEL HG-2000E 342616.

ITudposoit repmomerp ETI2001.

Tepmoanemomerp ETI8901.

WM3mepuTens BlaHOCTH U Temmepatypsl ETI8711.

TennosenTunsrop «[Tymxa» DTB-3/220 (4905).

YcTaHOBKa [T OTIpE/IC/ICHUS TEMII0OEMKOCTH BO3IYXa METOIOM IIPOTOKA.

MH]pakpacHbli 3meKTpoHHBIH TepMoMeTp RAYMT4U.

Becel Texauyeckue T-200 (¢ KOMILIEKTOM pasH.).

Tepmomerp CII-2-100/103.

Tepmomerp Texumueckuit TTX 200/103.

I'mrpomerp BUT-10+25 Cexyrmomep 538.

TepmomeTp Texumueckuit TTTI 100/103 der ®-2000 (990).

13 Ocobennocru peaiM3alHl  JAHCHHIUVIMHBI [JJI HHBAJHAOB H JIHI C
OrpaHMI€HHBIMH BO3MOKHOCTSAMH 3J0POBbLS

Ilpu 06y4eHHH UL ¢ OrpaHHIEHHBIMHI BO3MOKHOCTIMH 3[TOPOBbs YUYUTHIBAIOTCS UX
WHIVBHAYJTbHBIE ICUXO(U3UIECKHE 0coOeHHOCTH. O6yuenne HMHBAIIUIOB
OCYIICCTBILIETCA TAKKE B COOTBETCTBUM C MHIMBHAYATBHON IPOrpaMMoil peaGuiuTauu
UHBaIUIA (IPY HATHYHH).

Hna nuy ¢ napywenuem ciyxa BO3MOXHO TIpefOCTABICHHE y4ebHoi uHbopManuy B
BU3YaJIbHOM (pOpME (KpaTKHii KOHCIEKT JeKIHif; TeKCThI 3aJlaHuM, HalleYaTaHHbIe
YBEIMYCHHBIM WIPU(TOM), Ha ayJUTOPHEIX 3aHSITHAX JOIyCKaeTcsl MPUCYTCTBHE
dCCHCTEHTd, a TakKe CYpHONEPEeBOAYHMKOB M TH(HIOCYDIOIEPEBOIIHKOB. Texymmuii
KOHTPOIIE  yCIIEBAEMOCTH OCYIECTBISETCS B IIHCEMEHHOH (opMe: oOyJaroruiics
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IMACBMEHHO OTBEYAaeT Ha BOMNPOCH], IHUCEMEHHO BBHINONHSAET INPAKTHYECKHUE 3aaHMUs.
Hoxian (pedepat) Takske MOXKeT OBITH IPEACTABIEH B MUCBMEHHOH (hOpMe, IPH 3TOM
TPeOOBaHHs K COINEPKAHUIO OCTAlOTCA TEMH K€, 4 TPeOOBAaHHS K KAayeCTBY M3IOKEHHS
maTepuana (IOHSATHOCTb, KadeCTBO PedH, B3aUMONEHCTBHE C AayAWTOpHedl ¥ T. 1.)
3aMEHAIOTCA Ha COOTBETCTBYIOLIIE TPeOOBaHMS, NPEABIBISIEMBIE K TUCbMEHHBIM paboTaM
(kauecTBO OQOpMIEHMA TeKCTa M CHMCKA JHTEpPATyphl, IPAMOTHOCTb, HAIMUMe
WUTFOCTPAlIMOHHBIX MaTepuanoB ¥ T.1.). [IpomexyTounas arrectanmusl Ui JIHIl C
HapyHMICHHUSIMH CITyXa IIPOBOJHUTCS B MUCEMEHHOH (opMe, IIpH 3TOM HCIONB3YIOTCS 001me
Kpurepun oueHMBaHus. [Ipu HeoOXOOMMOCTH BpeMs TO/JTrOTOBKH K OTBETY MOYKET GBITH
YBEIIUYEHO.

Hna nuy ¢ Hapywenuem 3spenus IOTyCKaeTCs ayaMalbHOE IIpe0CTaBIICHHE
WHGOPMaLlUH, a TAKKe HCIONIb30BAHME HA ayJIUTOPHBIX 3aHATHSIX 3BYKO3aIIMCHIBAIOIIMX
YCTPOHCTB (AUKTOQOHOB ¥ T.1.). JlOIycKaeTCs NPHUCYTCTBHE HA 3aHSTHSIX ACCHCTCHTA
(OMOIIHKKA), OKAa3BIBAIONIET0 O6YYArOLUMES HEOOXOMUMYIO TEXHHYECKYIO IOMOLIb.
Texymuit KoHTPOIE ycrneBaeMocTH OCYIIECTBILACTCS B yCTHOM (opme. IIpu mposeneunn
TPOMEXYTOUHOH aTTeCTALlMK IS KL C HapyIICHHEM 3PEHHUSI TECTUPOBAHUE MOXKET OBITH
3aMEHCHO Ha yCTHOE cobeceI0BaHIe 110 BOIIPOCAM.

Ana nuy ¢ ozpanuvennvivu 8osmoscHocmIMU 300p06bsl, UMEIOUUX HAPYUICHUS
ONOPHO-08U2aMENbHO20 annapama, Ha AyAUTOPHBIX 3aHITHAX, & TAKXKe IPH IIPOBEIESHHH
IIPOLEAYP TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOMN aTTeCTAIHH MOTYT OBITh
IPEZIOCTABICHBl ~ HEOOXOJMMBIE TEXHHYECKHE CPENCTBA (TIepCoHATBHBIN KOMITBIOTED,
HOYTOYK WM JAPYyroi ramxer); JIOITYCKAeTCS TPUCYTCTBHE ACCUCTEHTa (aCCHCTEHTOB),
OKa3bIBAIOIIET0 00yYaroIMMCsT HEOOXO0TUMYIO TEXHUIECKYIO ITOMOIIL (3aHATH pabouee
MECTO, IIEPENIBUIaThCs 110 ayTUTOPHH, [IPOYUTATh 3akaHHe, 0QOPMHTE OTBET, o0IaTees ¢
IperiogaBaTeneM).
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CTH OCYIIECTBJISCTCA B MUCHbMEHHOH GopMe: 00ydaromuiics MUCEMEHHO OTBEYaeT Ha BO-
IPOCEI, MUCbMEHHO BBIIOTHACT NMpakTHYeCKUe 3ajaHust. Joknan (pedepar) Takixke MoKeT
OBIT IPEICTABIEH B IUCEMEHHOMN ()OpME, IPH 3TOM TPEGOBAHMS K COJIEP>KaHUIO OCTAIOTCS
TeMHU ke, a TPeDOBAHMS K KaYeCTBY H3II0KEHHUs MaTepraia (OHATHOCTh, KAYECTBO PedH,
B3aUMOJICHCTBHE C AyJ[MTOPHEN M T. JI.) 3aMEHSIOTCS Ha COOTBETCTBYIONIME TpeGoBaHHs,
IPeABABISIEMbIe K MUCBMEHHBIM paboTaM (KauecTBO 0(hOPMIIEHUS TEKCTA U CITHCKA JIHTe-
paTypbl, TPAMOTHOCTb, HATUYHE HILTIOCTPALMOHHBIX MAaTePHAIOB | T.J1.). [IpoMesxyTounas
aTTEeCTALMS [UI JIUI( C HAPYIICHUAMHU CITyXa [IPOBOJMTCS B IIMCBMEHHOH (hopme, PH 3TOM
MCTIOJIB3YIOTCS OOLIME KpUTEPHH OlleHHBaHUA. [IpH HeOOX0MMMOCTH BpeMs MOATOTOBKH K
OTBETY MOXKET ObITh YBETHUEHO.

Hna nuy ¢ napywenuem spenus TOIYCKAETCsl ayIHalbHOE MPENOCTABICHHE UH(Op-
Malldd, a TakKe HCIONb30BaHHEe Ha ayJUMTOPHBIX 3aHSATHSX 3BYKO3AIMCHIBAIOIINX
YCTPOHCTB (AUKTO(OHOB U T.1.). [OMyCcKaeTest IPUCYTCTBUE HA 3aHATHSX aCCHCTEHTA (I10-
MOIIHUKA), OK&3bIBAIOMIETO 00YYAIOIIIMCS HEOOXOIUMYIO TEXHUUECKYIO TOMOLILb. Texky-
M KOHTPOITE YCTIEBAEMOCTH OCYIIECTBIAETCS B yCTHOI opme. [Tpu npoBenerny nmpome-
KYTOYHOH aTTeCTalliy ISl JIUI[ ¢ HApYLIEHHEM 3PEHHs TECTUPOBAHHE MOYKET GBITh 3aMe-
HEHO Ha YCTHOE co0ece0BaHUe 110 BOIIPOCAM.

Hna nuy ¢ ozpanutennbivit 603MONCHOCMAMU 300POGbA, UMEIOUUX HAPYULICHUS
ONOPHO-08U2AMENLHO20 ANNAPama, Ha ayTUTOPHBIX 3aHSTUSX, & TAKKE IIPH MPOBEICHUMI
IPOLENYp TEKYLIEro KOHTPOJIS yCIeBAEMOCTH U IIPOMEXKYTOYHON aTTECTALMH MOT'YT OBITH
IPEMOCTABIIEHBl HEOOXOAMMBIEC TEXHUIECKHE CPEICTBA (EPCOHANBHBIH KOMIIBIOTEP, HOYT-
OyK Wim Ipyro# rajpker); I0MmycKaeTcsl IPUCYTCTBHE aCCHCTEHTA (accHCTEHTOR), OKA3bIBA-
FOIIEro oOy9aroIUMCs HEOOXOIMMYIO TEXHIYECKYIO TIOMOIIE (3aHATH pabotdee MecTo, Te-
PenBUTaTBCS 10 ayIUTOPUM, TIPOYHTATE 3a/[aHKe, OPOPMHUTH OTBET, OOLIATELCS C MPEro/ia-
BaTeJIEM).
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14 Jluer nomoJiHeHHH H H3MeHeHHil, BHeCeHHBLIX B palouylw mporpaMmy
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