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1. He.]]l/l M 3aJa49YM1 0CBOCHUS JUCHUIIJIMHBI

Llenv  Oucyunaumvl:  W3ydeHWe  oOydaromMmucs  (QYHJAMEHTAIBHBIX  3aKOHOB
TEPMOJAMHAMHKH (TIEPBOE M BTOPOE HAYAJIO, TEOPUH IMKIIOB), OCHOBHBIX ()OPM pacrpoCTpaHCHHs
TEIUIOTHl B MPOCTPAHCTBE, MPOILECCOB W O0OpYIOBaHMSA, HCIOIB3YEMOTO NpU pa3paboTKe u
9KCIUTYyaTallil CIIOKHBIX TEIIOTEXHHMYECKUX CHUCTEM B HE(TEra3oBOW OTpaciid, UX PEMOHTE U
MOJEPHHU3AIHH.

[IpemocTaBUTh CTYAEHTY JOCTATOYHBIE 3HAHMSA 3aKOHOB, IIOHATHH, XapaKTEPUCTHK
TEIJIO00MEHa, JaTh BO3MOXKHOCTH OBJAACTh METOJMKAMU AaHAIUTHYECKOTO, YHCICHHOTO,
WH)KCHEPHOTO  pacuera M OSKCICPUMEHTAJIbHBIX HCCICIOBAHWUM 10  JUCUUIUIMHE, JaTh
NPECTaBICHNUE O COBPEMEHHBIX KOHTPOJIbHO-U3MEPUTENBHBIX PUOOpPaX.

3aoauu oucyuniumol.

- HAay4ydTh HaBbIKAM IPAKTUYECKOTO IPUMCHEHHsS 3HAHUH THUAPABIUYCCKHX U
TEIJIOTEXHMYECKUX 3aKOHOB, METOJMK pacyera, MPUHIUIIOB pabOThl THIPOIPHBOAOB, IBUTATEICH
BHYTPEHHET'O CTOPaHUsI U IPyroro 000pyA0BaHus, IPUMEHIEMOT0 B HE)TEra30BOM X035 CTBE;

- chopMHpOBaTh MPOYHBIC 3HAHWS CBOWCTB pabOYMX Tel M 3aKOHOB HMX HM3MEHEHHS B
Pa3IMYHBIX TEPMOANHAMUYECKUX TPOLIECCaX;

- 00yuuTh MeToaM aHanu3a 3¢ pexTuBHOCTH HUKIOB TCY;

- 00BSICHUTB TPOIIECCHI TPe0OPa30BaHuUs M PAIIMOHAILHOTO MCIIOJIb30BAHMS SHEPTHH.

2. Mecto aucuumiannsl B cTpykrype OIIOII BO

JlucuuIuinHa OTHOCUTCA K  JUCHMIUIMHAM  O0s3aTeIbHOM 4YacTH yd4eOHOro IulaHa
cneuuanbHocTh 21.05.06 «HedTerazoBble TEXHUKA U TEXHOJIOTHU».

Heo6xoauMbpIMU yCIOBUSAMU JUIsI OCBOSHUS! TUCIMITIIMHBI SBIISIOTCS:

3HAHUE!

- OCHOBHBIX 3TaloOB MPOW3BOJCTBEHHOIO0 IMKJIAa M TEXHOJOIMYECKOTo Ipoliecca
CTPOUTENIbCTBA CKBAYKUH, 0COOEHHOCTH (DYHKIIMOHUPOBAHUS ONPENEIEHHBIX CIEITEXHOIOTHYECKIX
IPOLIECCOB;

- OCHOBHBIX CTaHJapPTOB U TEXHUYECKHUX YCIIOBHIA;

- OCHOBHBIX TIOHATUH, TEPMHMHOB M ONpeAeleHud B 00JacTH cepTUUKALNMY;
OpraHU3allMOHHO-METOAMYECKHEe NpUHIHUNAaMU cepTudukanun B PO, mnpaBwia u MOpsIOK
NPOBEICHUS CePTUPHUKAILMH; METObl 00pabOTKH PE3ylbTaTOB M3MEPEHUN; METO/Ibl BBIABICHUS U
OLIEHKHU MOTPEUIHOCTeH U3MEPEHUI; MPUHLUIBI (PYHKIIMOHUPOBAHUS CPEJICTB U3MEPEHUI, METOJI0B
Y METOJIUK U3MEPEHUN;

YMEHHUS:

- QaHAJTM3UPOBATh UH(POPMAIIUIO [0 TEXHOJIOTUYECKUM, CIEITEXHOJIOTUYECKUM IpoLieccaM 1
TEXHUUYECKHUM yCTPOUCTBAaM B 00JaCTH OypeHUs! CKBaXKUH;

- HCTOJIb30BAaTh OCHOBHBIE MTOJIOKEHHSI METPOJIOTUH, CTAHIAPTU3ALUH U CepTHPHUKAIINH;

- UCII0JIb30BaTh HAY4YHbIE U OPTraHU3allMOHHBIE OCHOBBI, TEXHUUYECKHUE CPEJICTBA, ITpaBUIa U
HOPMBI, HEOOXOAMMBbIE /sl oOecreueHus KayecTBa M3MEpPEHHsI; HCIOJIb30BATh CIIOCOObI
HAXOXJCHHUS ONTHUMAJbHBIX pPEUICHUH TMpH CO3AAHUU TPOAYKLUUH C Y4YETOM TpeOOoBaHUI
CTaHJApTU3alMM, CEpTHUPUKALMK, KauyecTBa U KOHKYPEHTOCIIOCOOHOCTH; aHAJIU3UPOBaThb U
IIPEICTABIIATh PE3YyIbTATHl H3MEPEHUM; IPOBOAUTDL PACUET METPOIOIMYECKON HAJCKHOCTH CPEICTB
U3MEPEHUH; IPUMEHATh HOPMAaTUBHBIE TOKYMEHTBI B 00JIaCTH CTAHJAPTU3ALMH U CEPTH(PUKALINN.
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BIaICHHUE!
- TIpUEMaMHu,

METOJaMHU

IIPOU3BOJCTBEHHBIX IIPOLIECCOB;
- HaBbIKaMH pabOTHl C KOHTPOJBHO-U3MEPHUTEIBHON TEXHMKOW JJIsi KOHTPOJS KauecTBa

HaOIIOEH NS,

HU3MCPCHUA u KOHTPOJIA napameTpoB

NpoOAYKIMU H TCXHOJOTHYCCKUX IPOLCCCOB; MNMPHUMCHCHUA COBPCMCHHBLIX MCTOJOB KOHTPOJIA

KayecTBa MPOAYKLIHMU U MPOLIECCOB MPU BHINOJHEHUH PabdOT MO cepTUUKANKN MPOAYKUIUU U

CHCTEM MCHC/IP)KMCHTAa Ka4ycCTBa.

CO,I[Cp}KaHI/IC JUCHUIIIUHEIL ABJISICTCA JIOTHYCCKHUM IIPOAOJDKCHHUEM COACPKAHUA JUCIUITIINH

MaT€MaTuKa, (1)1/131/11(21, XUMUA, XHUMUA HC(bTI/I N Taza, TCOPETHUUYCCKAsA MCEXaHHKa, T'HApaBJIMKa,

uHpOpMaTHKA.

3. Pe3yJ'II)TaTI)I oﬁyqe}mﬂ o JuCHUIIJIMHE

Hpouecc HU3YyYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (I)OpMI/IpOBaHI/IC CJICAYIOHIUX KOMITCTCHIIMM:

Tabmuua 3.1

Kon 1 HaumeHnoBanue
KOMIIETEHIINHT

Kon 1 HammeHnoBanue
WHJIUKATOPOB JOCTHKEHUS
KOMIIETEHITUI

Pesynprarer 00y4eHus IO AUCIUTUTHHE

VYK-1. Cnocoben
OCYIIECTBIIATH
KPUTHYECKUI aHAJIH3
MPOOJIEMHBIX CUTYAINH
Ha OCHOBE CUCTEMHOTO
HOAXO0/a,
BEIpabaTHIBATh
CTpaTeruio I1ecTBU

VYK-1.3. Onpenenser u oue-
HHUBAET TMPAKTUUECKUE TIO-
CJIEICTBHSI BO3MOXHBIX pe-
IEHUHN 3a1a9u

3Haer MCTObI CHCTEMHOI'0O MW KPUTHUYCCKOIO

aHamM3a POLIECCOB " obopymoBaHws,
HCTIOJB3YEMbIX TIPU Pa3pabOTKe M SKCILTyaTalluH
CJIOKHBIX TETUIOTEXHNYCCKHUX CUCTEM B
He(bTerasoBol  OTpaciy, HX PEMOHTE W

MOJICPHU3AIMHN; METOJMKHA Pa3pabOTKH CTpaTeruu
JICUCTBUI JIJIS BBIBIICHUS U PEILICHUS TTPOOJICMHOMN
CUTyalluM B OOJIAaCTM TEXHUKM W TEXHOJIOIHH,
WCTIONB3YEMBIX TIpU Pa3paboTKe W AKCIUTyaTaryu
CITOYKHBIX TETIOTEXHIICSCKUX CHCTEM B
He(bTeraszoBoM  OTpacik, HX pPEMOHTE W
mozepHmsarmu (31)

YMeeT npuMeHsATh METO/Ibl CUCTEMHOTO TTOIX0/1a 1
KPUTHYECKOTO aHajm3a MPOOJIEMHBIX CHUTyali
OpH  peaiM3alii  TEXHOJIOTUUECKHX —TPOLIECCOB
He(TerazoBoro MpoM3BOJICTBA; TEILIOTEXHIUYESCKIX
crcteM B Hedrera3oBoii otpacim (Y1)

Bnaneer HaBBIKAMU CHCTEMHOI'O
WHTEJUICKTyaTHHOTO  MBIIIICHUS,  DKCIIEPTHBIX
OLICHOK, KOJUICKTUBHOM TIEHepalud uaed u
OCYILIECTBIICHHSA MPETIOKEHUI TIo
COBEPIIICHCTBOBAHUIO TEXHUKA U  TEXHOJIOTHIA;
HaBBIKAMU paboTbl co CIIO>KHBIMHU
TEIUIOTEXHUYECKUMH CHUCTEMaMU B He(TerasoBoit
otpaciu (B1)

VYK-2. Cniocoben
YIPaBJIATh MPOCKTOM
Ha BCEX dTallax ero
JKM3HEHHOIO IIUKJIa

YK-2.2. IIpoexTupyer
pelieHue KOHKPETHOM
3ala4ll TPOEKTa, BHIOMpas
ONITUMANBHEIN CcImocob ee

pelieHus, HUCXOIS u3
JNEHUCTBYIOIIUX  MPaBOBBIX
HOPM u MMETOIINXCS

PECYpCOB U OTpaHUUYCHUM

3Haer (byHIaMeHTaIbHBIE 3aKOHBI
TEPMOJUHAMUKN (IIepBO€ M BTOPOE Hayalo,
TEOpUH LIUKJIOB), OCHOBHBIE bopmbI
paclpocTpaHeHusl TEIUIOThl B IIPOCTPAHCTBE,
npoLecchl 1 000pyAOBaHUE, HCIONb3YEMOE TIPH
pa3paboTKe W  DKCIUTyaTallkd  CJOXKHBIX
TEIVIOTEXHUYECKUX CHCTEM B HedTerasoBoi
0TpacyH, UX pEMOHTE U MojiepHu3auu (32)
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YMeer pazpabarbIBaTh NPOEKT MO pa3paboTKe U
9KCIUTyaTallud  CJIOKHBIX  TEIUIOTEXHUYECKUX
cHcTeM B He(Tera3oBOi OTpaciiv, UX PEMOHTY U
MO/IEpHHU3ALIU c y4eTOM aHanu3a
QIBTCPHAaTUBHBIX BApUAHTOB €r0 pealu3aLuH,

ONpeNeNsATh  LeNIeBble  JTalbl, OCHOBHBIE
HampaBieHUs paboOT; OOBSCHUTH LENH |
chopMmynupoBaTh  3aJaud,  CBS3aHHBIE C

MOJTOTOBKOM M peanu3aluedl MpoekTa I10
pa3paboTKe M JKCIUTyaTalldd  CJIOXHBIX
TEIUIOTEXHUYECKHX CHUCTeM B He(dTera3zoBoi

otpaciu (Y2)
Bnaneer HaBBIKAMHU MPaKTUYECKOTO
NPUMCHCHUS  3HAaHWW  TUAPABIMYCCKUX U

TEIUIOTEXHUYECKUX 3aKOHOB, METOAMK pacuera,
MPHUHIUIIOB paboThI TUJIPOTIPUBOJIOB,
JIBUTATEJICH BHYTPEHHETO CrOpaHusi U APYroro
000pyIOBaHUs, TPUMEHSIEMOTO B HE(TETa30BOM
xo3sticTee (B2)

OIIK-8. Criocoben
OpraHN30BbIBATH U
KOHTPOJHMPOBATh
panroHaNIbHYIO
Oe3omacHy0
npodeccroHaIBHYIO
JeSTeIbHOCTh IPYIIT U
KOJIJIGKTHBA
PabOTHUKOB

OIIK-8.3. [Ipumenser
HaBBIKH u METO/TBI
dhopmupoBaHus ~ HamboJCce
3 pexTUBHOI

KOMMYHHKAIIH B
OpraHusaluu JUTS

JOCTIDKEHHS PE3yJIbTaToB B
paboTe KOMaHIbI

3HaeT MPUHIOUIE (POPMHUPOBAHUS ONITUMATBHOMN
CHUCTEeMbl KOMMYHHUKAllUM B  OpraHu3alui,
YUUTBIBAS collMajbHbIE, 3THUYECKHE,
KOH(ECCHOHAIBHBIE M KYJIbTYPHBIC Pa3IHUHS
(33)

YMeer mNpUMEHSATh Ha MPAKTUKE DIEMEHTHI
KOMMYHUKAallMM B OpTaHM3allid, C Yy4ETOM
COIMAIbHBIX, YTHUYECKHX, KOH(ECCHOHAIBHBIX
U KyJbTYpHBIX pazinnuuii (Y3)

Brnaneer HaBbIkaMu ¥ MeTOAaMU (POPMHUPOBAHUS
HauOosnee d(HOEKTUBHON KOMMYHHKAIMH B
OpraHM3alMu JUIs JIOCTIIKEHUS PE3yJIbTaTOB B
pabote xomankl (B3)

4. O0beM TUCHUTIINHBI

OO0t 00beM TUCHUILINHELI COCTABIAET 3 3aueTHBIX equHuIE], 108 yacos.

Tabnuma 4.1.
AyIUTOpHBIE 3aHATHSI/KOHTaKTHas paboTa,
dopma
dopma Kypce/ Jac. CamocrosTenbHa .
MPOMEKYTOUHOM
00yJeHust ceMecTp IMpaktruueckn | JlaGopaTopHbI s pabora, yac.
Jlexuuu aTTeCTaluu
€ 3aHATUA € 3aHATUA
oYHast 3/5 16 16 16 60 3a4er
3a049Hast 3/6 4 4 4 96 3a4er

5.1. CTpyKTypa IUCIUTIIIUHBI

5. CTpyKTYypa u coJep:KaHue TUCIHUIIHMHBI

o4Has ¢opma odyuenus (OPO)




Tadmuma 5.1.1

CTpyKTypa AUCIHTLINHBI

AynuTtopHble
3aHATHSL, Jac.

Howmep
pazgena

HaunmenoBanue
pasnuena

JL

IIp.

JIa0.

CPC,
yac.

Bcero,
gac.

Kon MJIK

OreHOYHBIE
cpeacTsa

2

3

4

5

6

10

TepmoauHaMuk
a

22

46

YK-1.3
YK-2.2
OIIK-8.3

Bomnpocs! jis
MMMCEMEHHOTO
orpoca,
3alIuTa
7abopaTOPHBIX
"
MPaKTUYECKUX
pabot

Temnonepenaua

23

47

YK-1.3
YK-2.2
OIIK-8.3

3anaumn,
BOIIPOCHI IJIA
IIUCBbMEHHOI'O
ompoca,
3amnura
nabopaTopHBIX
u
MPAaKTUICCKUX
pabor

Tekyuiue arrecrauuu

15

15

3auer

YK-1.3
YK-2.2
OIIK-8.3

Bonpocs! i
aTTecTaluu

Bompocs! k
3a4ery

Uroro:

16 16

16

60

108

X

3aouHasn popma o0yuenus (3PO)

Tabmuua 5.1.2

CrpykTypa JUCITUTUIMHBI

AyauTopHsbie
3aHATHSL, Yac.

Howmep
paszuena

HaumenoBanue
paszznena

JL.

Ip.

JIa0.

CPC,
Jac.

Bcero,
yac.

Kox U1K

OrneHoynnle
CpencTBa

2

3

4

5

6

10

TepMmoanHaMuK
a

46

52

YK-1.3
YK-2.2
OIIK-8.3

Bompocsr qiis
MUCEMEHHOTO
ompoca,
3aImuTa
nabopaTopHBIX
u
NPaKTHYECKUX
pabor

Temnonepenaya

46

52

YK-1.3
YK-2.2
OIIK-8.3

3agaun,
BOTIPOCHI JIJIS

NUCbMEHHOTO

orpoca,

3aImmuTa
nabopaToOpHBIX

"

HNPaKTHIECKUX

pabort




C AynuTtopHble
Ne TPYKTYpa HUCHHILTIHBL 3aHSITHA, Jac. CPC, | Bcero, K K OreHOYHBIE
n/m | Homep | HammenoBanwue a1 | Tp. | Jae. qac. Jac. on il cpezcTBa
paszena pasnena
1 2 3 4 5 6 7 8 9 10
YK-1.3 Bompock! k
3 | 3auer - - - 4 4 VK-2.2 P
OITK-8.3 ety
Hrtoro: | 4 4 4 96 108 X X

04HO-3204HasA popMma o0yuenus (O3PO)
He peanmsyercs.

5.2. ConeprkaHue TUCIUTIIUHBI.

5.2.1. ConeprxaHue pa3aesioB QUCHUIUIAHBI (IUAaKTHYCCKUE SIUHULIBI).

Pazoen 1. «Tepmoounamuxay.

[IpenMeTr TEIUIOTEXHUKH, €€ MECTO M POJIb B CHCTEME B IOAIOTOBKM HMH)KEHEPOB. CBs3b
TEIUIOTEXHUKH CO CMEXHBIMU HaykaMmH. Vcropuueckoe pa3BUTHE M IPOOJIEMBI COBPEMEHHOMH
TEIUIOTEXHUKH. TeIUIOTeXHHKAa Ha MPEeInpUATHSIX HEPTAHOW M Ta30BOM MPOMBIIUICHHOCTH.
OCHOBHBIE  TOJIOKEHHUSI ~ DHEPreTM4YecKod TIporpaMMmbl Ha  JUIMTEIbHYIO  IEPCIEKTUBY.
CoBepILIEHCTBOBAaHUE CTPYKTYpbl 3HEPIeTUYECKOro OajlaHCca, SKOHOMMS TOIUIMBA U DSHEPIHUU.
3amuTa OKpyXaromei cpeiapl. Poib OTE€YECTBEHHBIX YYEHBIX TEIUIOTEXHUKOB M HUCIOJIb30BaHUE
JOCTIDKEHUN HayKd M TEXHHUKHM C IIeJbl0 (POPMUPOBAHUS y CTYAEHTOB aKTHBHON IpakIaHCKON
MO3MIIMU, HPABCTBEHHBIX KaueCTB, HEOOXOAUMBIX JUIsl TPO(ECCHOHATBHON 1EATEIbHOCTH.

IIpenmer TexHuyeckoil TepMmoaMHaMHKU M €€ meronsl. Temnora u pabora kKak (hopMel
nepenaun sHepruu. Pabouee Tteno. TepmonmHamuueckass cucreMa. IlapameTpbl COCTOSIHUS.
PaBHOBECHOE M HEPABHOBECHOE COCTOSIHUE.

[lepBoe Hauano TepMoAMHAMUKU. TepMoAMHaMHMuecKas M TOTEHUUalbHas padora.
TemnoéMKOCTh TpU TOCTOSIHHOM JIaBJI€HHMM M 00BEME. 3aBUCHUMOCTh TEIJIOEMKOCTH OT
temneparypbl. CpelHue U UCTUHHBIE TEIUI0EMKOCTH. OnpezenieHne cpeiHel TeI0EMKOCTH CMECH.
YactHble ciayyaum |-ro Havyaia TepMOAMHAMHMKM — TPUHIUI SKBUBAJIEHTHOCTH, 3akoH ['ecca,
OPUHIUN  UCKItoYeHHoro Perpetuummobile 1-ro popa. IlonsiTHe O BHYTpEHHEH SHEPrHM.
CymHOCT, NEPBOr0 Hayaja TEPMOAMHAMUKH. AHAIUTHUYECKOTO BBIpaXKE€HUE 1-ro Havaia
tepMoiuHaMuKH. [TonsaTHe 06 sHTanbnMu. 3akoH Maiiepa.

Tepmoaunamuueckue mnpouecchl. Kiaccupukanuss NporeccoB H3MEHEHUS COCTOSHUS.
ITonutponHeie npouecchl. YpaBHeHHs NoJuTponsl. llokazarens moauTporbsl. AHaIU3 IPOLECCOB
Ha OCHOBE CpaBHEHHs IOKa3aTesield IMOJIUTPOIbl. YacTHBIE Ciaydau IOJIUTPOITHOTO Iporecca —
M30XOPHBIN, N300apHBIi, aquadbaTHbI, n30TepMuYeckuil. TepMoaMHaMUYECKUI aHaIN3 MPOLIECCOB
B KoMmrpeccopax. IlopmneBoit kommpeccop. [lpuniun neiictBus. Pabora, 3aTpaunBaemas Ha
npuBoj Komrmpeccopa. MHnukaTtopHas quarpamma. Mzotepmudeckoe, aanadaTHOe U MOJIUTPOITHOE
coKaTHe.

Bropoe Hauano TtepMoguHaMuKH. TeIUIOBbIE MalIMHBL, TEIUIOBBIE JBUIAaTeld U
XOJOAUIbHBIE MalMHbl. KpyroBele mporecchl (LIMKIIBI) TEIUIOBBIX MaiiuH. [IpsiMble U oOpaTHbIE
nukibl. Tepmudeckuit KIIJ w xomomgmnpabli kodddunment. [luxkn KapHo m ero cpoiicTaa.
TepMoguHamuyeckass IIKajla Temieparyp. AHAIUTHUYECKOE  BbIpaXEHHE 2-TO  Hayaja
TepMoauHaMUKH. CraTucTudyeckoe M (pUiIocodckoe TOIKOBAHME 2-TO Hayajla TEPMOJUHAMMKH.
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W3meHenne sHTpomuH W PpabOTOCIIOCOOHOCTh HM30JMPOBAHHON TEPMOJIWHAMHYECKOM CHCTEMBI.
[Tonsitue 06 skceprun. VizmMeHneHune sHTponuu paboyero Teia B TEPMOJAMHAMUYECKUX IPOLIECCax.
Koopaunarer T-S. Tlpomeccel mapoo6pazoBanusi B P-V, T-S u h-S muarpammax. YpaBHeHue
Knaiinepona-Knay3suyca. Pacuér TepmoauHaMU4ecKux MpoIeccoB ¢ nmomouipio tabmun u P-V, T-S
u h-S quarpamm.

Huxaer IBC u I'TY. Hukn peaktuBHOro apuratens. AHanu3 nukioB. Tepmuueckuit KIT/]
nukia TeroBoro asurarens. Meroasl noseimenus: KIT/. CpaBaenue tepmudeckux KITJ[ nukimon
110 CPETHUM TEMITepaTypaMm.

[uknsl mapocunoBbIx ycTaHOBOK. [IpuHIMNUanbHas cxema napoCcHiioBON yCcTaHOBKHU. L{uki
PenknHa. BiusHue HaudanbHBIX M KOHEYHBIX napameTpoB unukia PenkmHa Ha ero KIII.
N3o0paxxenne uwkiaa B P-V, T-S u h-S nmmarpammax. IlyTu mOBBIIIEHHS SKOHOMHYHOCTH
MapOCHUJIOBBIX YCTaHOBOK. TerurouKanoHHbINA TUKI. BUHApHBINA 1 Mapora3oBblid UKIEL. [Ipsvble
npeoOpa3oBareny  IHEPIUH. TepModIeKTpUYECKHE  T'€HEPaTOpBbl. TepmosamuccroHHBIE
npeoOpazoBarenu. MI'J[-reHepaTopsl.

[ukabl XOJNOAMIBHBIX MAIlMH, TEIUIOBOTO Hacoca, TepMoTpaHchopMaTopoB. LIUKibl
XOJIOIMJIBHBIX YCTAHOBOK. XOJIOAMIBHBIA KOI(PPHUIMEHT U XOJOJONPOU3BOAUTENBHOCTh. L{uki
MapoBOil U BO3AYIIHON KOMIIPECCOPHOU XONOAWIBLHON ycTaHOBKU. [loHsATHE 006 aOCOPOLMOHHBIX U
MapOIKEKTOPHBIX ycTaHOBKaxX. CylmIHOCTH TpaHchopmaruu, KodpGUIHEeHT mpeodpa3oBaHus TEIUIa,
LUKJIbl TIOHWKAIOUIETO U  IOBBIMIAIOLIETO TEPMOTPAaHCHPOPMATOPOB, LUKIBI COBMECTHOTO
MOJIyYEHUS TEIJIa U X0JIO0AA.

Pasoen 2. «Tennonepeoauay.

IIpenmer u 3agaun TeopuM TeEIUIOOOMEHA. 3HaHHME TEMIOOOMEHAa B NPOMBIIUICHHBIX
npoueccax. Buael mepeHoca Temiia — TEMJIONPOBOJHOCTb, KOHBEKLHA, u3inydeHHe. CII0XKHBIN
TeroooMeH. OcoOeHHOCTH TenI000MeHa B MHOTOJIETHE MEP3JIBIX ITpyHTaX. OCHOBHBIE MOJIOKEHHS
TEOpUHU TEIUIONPOBOAHOCTU. TemrepaTypHoe IoJe, TeMIepaTypHbIl rpaaueHT. 3akoH Dypse.
JuddepenumanbHoe ypaBHEHHE TemIonpoBogHOCTH. KoadduiumeHt temmneparyponpoBOAHOCTH.
TermmonpoBOAHOCTh MPHU CTAUMOHAPHOM PEKUME OJHOCIOMHOM W MHOTOCIOMHOM IUIOCKOW |
UWIMHAPUYECKON CTEHOK.

OcCHOBHbIE TIOJIOKEHHSI U yYEHHsS] B KOHBEKTHMBHOM TemsiooOMeHe. Pu3ndeckasi CyIIHOCTh
KOHBEKTUBHOIO TerjiooOMeHa. YpaBHeHHe HrproToHa-Puxmana. OCHOBHBIE MOJIOXKEHHUS TEOpUU
MOTPAHUYHOTO CJIOA.

OcCHOBBI TeOpUU MOAOOMS M MOJEIMPOBAHUS. YCIOBHS MON00US (pU3MUYECKUX SIBICHUH.
[lepBass u BTOpas Teopembl monobusi. Kpurepuanbhbele ypaBHeHHs. Ompenensioniie KpuTepuu
nogobus. Tperbst Teopema monobus. Meron MonenupoBaHusi. DOU3MUYECKUI CMBICT OCHOBHBIX
KpuTepueB mnonobus. AnHamu3 pasmepHocTei. IloHATHe O MareMaTudecKoM MOJIEIUPOBAHUU.
Termonepenaya Npu BBIHYKJACHHOM TEUEHUU JKUIKOCTH. TeriooOMeH MNpu JABMKEHUU BIOJb
IUIOCKOM TOBEPXHOCTH, TEIUIOOTAaua MpH JIAMUHAPHOM TEYEHHUU >KUAKOCTEH B TJIAJKUX U
[IEpOXOBAThIX, MPSAMBIX M M30THYTHIX TpyOax, KPYIJIOrO M HEKpyrjioro cedeHus. Pacuyérnbie
ypaBHeHHMsT moao6us. TemnooTAaya MpU MOMEPEYHOM OMBIBAaHMM OJMHOYHOW KpYTJIOH TpYyOBI.
Temnootaua Mpu MONEPEYHOM OMBIBAHUH MTYYKOB TPYO pacIoioKEHHBIX KOPUIOPHO U IIaXMaTHO.
Tennootnaya nmpu CBOOOAHOM JBMXKEHUM KHMJIKOCTU. TeIUIoOTAada B HEOTPAHUYEHHOM OOBEME.
JlamuHapHass U TypOyJeHTHas KOHBEKIHS Y BEPTHKAIBHBIX MOBEPXHOCTEH M TOPU30HTAIBHBIX
TpyO.

Tennooomen nznydenrem. OOIIHE TOHATHS U onipeAesieHus. Temioo0MeH U3TydeHUeM TpH
HaJIU4HUH 3KpaHoB. M3mydeHue ra3oB. JIyaucTeiii TEMI000MeH B MOTOKAX M KaMepax CropaHus.
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Tennonepenaua. OcHoBBI pacuéra TermmooOMeHHbIx ammapatoB (TA). Temmonepenada kak

BUJ| CJIOKHOTO TeruiooOMeHa. Teronepenaya depe3 OJHOCIONHYIO B MHOTOCIIOWHYIO TUIOCKYIO U
WIMHAPUYECKYIO CTEHKH NpU cTaimuoHapHoM pexume. Koadounuent rteronepenaun. Ilytu

WHTCHCU(HUKAIIMU TPOIecca TEIUIONEepeIayu.

Kputnueckuii nuamerp TEIUIOBOM M3O0JILUU.

Hasnauenue, xnaccudukaiuss ¥ CXeMbl TEIUIOOOMEHHBIX ammaparoB. [lpwamum pacuéra TA.

KoncTpykTuBHBIN 1 moBepouHbIid pacuétbl TA. OCHOBBI rHApOIMHaAMUYECKoro pacuéta TA.

5.2.2. ConeprkaHue JUCHUTUTMHBINO BHIaM YY€OHBIX 3aHATHH.

JleKIITHOHHBIE 3aHSITUS

Tabmmia 5.2.1

Ne | Homep paznena O0mbewm, yac.
Tema nekuuu
n/n JUCIUILINHEI ODPO | 300 | O30
1 2 3 4 5 6
1 1 ) [Ipeamer TEMIOTEXHUKH, €€ MECTO U POJIb B CHCTEME
B TIOATOTOBKH WH)KEHEPOB.
2 1 _ IIpenmer TeXHUYECKON TEPMOJAMHAMUKY U €€
METOJIBI.
3 1 - [lepBoe HavaIO TEPMOAUHAMUKH.
4 1 1 2 - TepMoarHaMUYECKHE IPOIECCHI.
5 1 - Bropoe Hauano TepMOJHMHAMUKH.
6 1 - Huxiaet ABCu I'TY.
7 1 - L{MKITBI TAPOCUIIOBBIX YCTAHOBOK.
8 1 ) [{uk1bI XOJOAMIBHBIX MAIIIHMH, TEIIOBOTO HACOCA,
TEPMOTPaHC(HOPMATOPOB.
9 1 - [Ipenmer 1 3a1a4u TEOPUH TEMII000OMEHA.
10 1 ) OCHOBHEI€ TTOJIOKEHUS ¥ YICHUS B KOHBEKTUBHOM
TEIUI0O0OMEHE.
2 2
11 2 - OCHOBBI TEOPUU MOI00US U MOJICTTUPOBAHUSL.
12 2 - Termmoo0MeH U3TyYeHHEM.
13 2 - Temnonepemaya.
HWroro: 16 4 X X
IIpakTHyeckune 3aHATUS
Tabmuma 5.2.2
Ne | Howmep pasaeia O6L.em, qac. TeMa mpakTU4YEeCKOTO 3aHATUS
n/n JUCIMITIINHEI OO | 30 | 0390
1 1 8 2 TepMoanHaMHUUECKH pacdeT LUKIa KOMIIpeccopa
W JIBUTATENs BHYTPEHHETO CTOPaHMUS
2 2 8 2 TennoTexHUYeCKUl pacyeT MepBOr0 U BTOPOro
pola TemI000MEHHBIX allapaToB
Uroro: 16 4 X
JlabopaTopHble 3aHATHS
Tabmuma 5.2.3
No Homep O0bem, Jac.
i paszaena 090 | 300 | 0300 Tema 1a60paTOPHOTO 3aHATHA
JIUCTIMTUTAHBI
1 4 1 - Onpexaenenne KodhGHUIMEHTA TEIIOPOBOTHOCTH
5 1 4 1 i OnpeeneHye CTENEeHN YePHOTHI Tella U Koddduinenta
W3ITy9eHHsI
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No Howmep OO0neM, yac.
- paszgena Tema nmabopaTopHOTO 3aHATHS
n/n - O®0 | 300 | O30
3 4 1 i Onpenenenne ko3dduiuenTa Temioornayu ot TpPyO
Pa3IMYHOTO TUaMeTpa
2 Ompenenenne  kodddummeHTa  TEIJIOOTAAYd  OT
4 4 1 - BEPTUKAIBHOM M TOPU3OHTAIBHONH TPYyO OAMHAKOBOTO
JraMeTpa
HUroro: 16 4 X X
CamocrosiTesibHas padora
Tabnuua 5.2.4
No Howmep O6beM, vac.
i paszena Tema Bug CPC
muctummas | OPO | 300 | 0300
1 2 3 4 5 6 7
Tepmonunamuka | Bueaynurtopnas CP. M3sydyenue tem
1 1 7 15 i TEOPETUIECKOTO Kypca,
3aIIaHIPOBAHHBIX JUTS
CaMOCTOSITEILHOTO OCBOEHHSI
2 1 v 15 ) Bueaynutopnas CP. IloaroroBka
71a60PATOPHBIM 3aHITHSM.
3 1 8 16 ) Bueaynutopnas CP. IloaroroBka k
MPaKTUICCKUM 3aHATHUIM
Tennonepenavya | Bueaymnuropnas CP. M3yuenue tem
TEOPETUIECKOTO Kypca,
4 2 ! 15 3aIlTaHUPOBAHHBIX JUIst
CaMOCTOSITETFHOTO OCBOCHHUSI.
5 8 15 ) Tennonepenaua | Bueayauropuas CP. Iloaroroska k
5 71a00PATOPHBIM 3aHATHUSIM.
6 8 16 ) Bueaynutopnas CP. IloaroroBka
MPaKTUIECKUM 3aHATHUIM
7 1.2 15 i i ) [Moxroroska K TEKYIIAM
aTTeCTaIUsIM
8 1-2 - 4 - - [lonroroBka Kk 3a4eTy
HUroro: 60 96 X X X

5.2.3. IlpenogaBaHue JUCHMIUIMHBI BEAETCA C MPUMEHEHHEM CJIEAYIOIIUX BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTHA:

— Bu3yanu3anus ydyeOHoro marepuana B Power Point B 1uanorosom pexume (JEKIIHOHHbIE
3aHATHUSA);

— pabota B ManbIX rpymmnax (1abopaTopHble 3aHATHS);

— pa30op NpaKTHUUECKUX CUTYyalHi (IpaKTUYECKUE 3aHITHS).

6 TemaTHka KypcOBBIX padOT/IPOEKTOB
KypcoBble paboThl/IpoeKThl Y4eOHBIM IJIAHOM HE MPEYyCMOTPEHBI.

7 KoHTpoJibHbIe padoThI
K pemrenuto 3amad KOHTPOJIBHOTO 3aJaHWsl CIIEAyeT MPUCTYNATh IMOCIEe H3yYCHHS
COOTBETCTBYIOIIETO pa3zeiia Kypca U 03HAKOMJICHHEM C XOJIOM PEUICHUs aHaJOTHYHBIX 3a/1a4 T10
y4eOHOM TuTeparype.
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CTyneHTbl BBINOJHSIOT KOHTPOJIbHBIE paboThl mo 2 paszgenam «TepMoavHaMuka» Hu
«Tennonepenavay. [lo mocnenHei yeTHoit nudpe TMYHOTO MHUppPa CTYJCHTA BHIOIHIIOTCS 3a1a41
Ne 1, 2. 3agaun Ne 3,4 BBINONHSIOTCS CTYACHTAMH, UMEIONIUMHU HEYETHYIO TOCICIHION IUppy
auyHOTro mudpa. McxonHpie JaHHbIE K KaX/10H 3a/1a4e BBIOMPAIOTCS U3 COOTBETCTBYIOIIUX TaOIIUI]
10 MOCJIeHEH 1 peanocneanen nudpe mudpa.

[Ipu pemieHuu KOHTPOJIBHBIX 3aJad HEOOXOAMMO COOJIIOJaTh CIEAYIOLIME YCIOBUS: a)
BBINKCBIBATh YCJIOBUE 33/1a4d U MCXOJHBIC JaHHbIE; 0) pelleHue 3a1ad CONPOBOXKIATh KPAaTKUM
MOSICHUTEIbHBIM TEKCTOM, B KOTOPOM YKAa3blBaTh, Kakas BEIMYMHA OINPENEISACTCS U 10 KaKOH
dopmyne, Kakue BEIMYMHBI MOJACTABISIOTCA B (OpMyly M OTKyda OHU Oepyrcs (M3 YCIOBHS
3a[a4d, U3 CHPAaBOYHUKA WM OBUIM OIpENENIeHbl BBIIE W T.JA.); B) BBIYHCICHHUS HPOBOIUTH B
eaunuuax CH, nmokassiBath xo1 peuieHud. [locne pemieHus 3aaun HY)KHO J1aTh KpaTKUN aHaIU3
IIOJIy4EHHBIX PE3yJbTaTOB M CHAEJIaTh BbIBOABI. Bcerna, ecim 3T0 BO3MOXKHO, HY’)KHO OCYILECTBIIATH
KOHTPOJIb CBOUX JIEHCTBUI U OLIECHUBATh JOCTOBEPHOCTh MOJYYEHHBIX YHUCIOBBIX JaHHBIX.

7.1. TepmoanHamMuka

3agaya 1. Cuutas TEIUIOEMKOCTh MJICAIBHOIO Tra3za 3aBHUCALIEH OT TeMIEepaTyphl,
OMpCACIIMTD: MMAapaMCTPhl rada B HA4YaJIbHOM W KOHCYHOM COCTOAHHAX, U3MCHCHUC BHYTpeHHefI
SHEPruM, TEIUIOTY, YYacTBYIOLIYI0 B Tpolecce, W padoTy pacmupeHus. VcxomHele aaHHBIE,
HEOOXOMMBIE JUIS PELICHUs 3a/lauu, BEIOpaTh U3 Talu. 1., 3aBUCUMOCTD BEJIIMYMHBI TEIUIOEMKOCTH
OT TeMIIepaTypsl IPUBE/ICHA B IPUIOKEHHUH .

Tabmumna 7.1
Tlocnenusas Tpeano-
nugpa [Ipomecc t1,°C t,,°C CHCAHAA T'az P,, MIla m, KT
umdpa uuppa
mmgpa

0 NzoxopHbIit 2400 400 0 0, 1 2

1 Nzob6apubIi 2200 300 1 N, 4 5

2 AnnabarHeIi 2000 300 2 H, 2 10

3 NzoxopHbIi 1800 500 3 N, 3 4

4 W3zo0apHsbIit 1600 400 4 CO 5 6

5 AnunabaTHbIi 1700 100 5 CcoO, 6 8

6 NzoxopHbIit 1900 200 6 N, 8 3

7 N3006apHbIi 2100 500 7 H, 10 12

8 AnunabaTHbIi 2300 300 8 0O, 12 7

9 WzobapHbIii 1500 100 9 CO 7 9

3agaya 2. g teoperndeckoro nukia ['TY ¢ moaBomoM TemIoTsl MPH NOCTOSHHOM
JABJICHUM ONPENENIUTh HapaMeTpbl pabouero Tena (Bo3Ayxa) B XapaKTEpHBIX TOYKaxX IIMKIIA,
MOJBE/ICHHYIO M OTBEJCHHYIO TEIUIOTY, pabOTy M TepMHYECKMH K.N.J. LUKJIA, €CIH HadalbHOe
nmasinerne p; = 0,1 Mlla, HagameHas Temmeparypa t; = 27,°C, CTEIICHb TOBBIIICHUS JaBICHHS B

KOMIIpECCOpe T, TEMIIepaTypa ras3a nepes TyponHoii ts.
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Tabmuua 7.2

ITo- IIpenno- IIpenmno-
P ITocnen- P
CIIeAHsS _ 1 CIIeAHSAS G, _ 1 CIIETHSIS
T=— t1,°C Hos Udpa | T =—— t;,°c | G, xr/c
dpa P, nudpa KT/C mchpa P, mudpa
mmgpa mmdpa p mmdpa
0 6 0 700 35 5 7,5 5 725 60
1 6,5 1 725 25 6 7 6 750 70
2 7 2 750 30 7 6,5 7 775 80
3 7,5 3 775 40 8 6 8 800 90
4 8 4 700 50 9 7 9 825 100

Onpenenuth TeopeTnueckyro MomHocTh ['TY mpu 3amanHoM pacxone Bozayxa G. Jlate
CXEMY M IIUKJI YCTAaHOBKHU B pv- U Ts-auarpammax. JlanHbie 71 pEIICHUs 3a/1a4l BHIOpATh U3 Ta0I.
2. TennmoeMKOCTh BO3/lyXa MPUHSATH HE 3aBUCAILECH OT TEMIIEPATYPHI.

3anpaua 3. [IpoBecTu TepMOIMHAMHYECKUIN pacyeT MOPIITHEBOTO JBUTATENs, pa0OTaIOLIErO

. . . Vv .
no muKiny Jlu3ens, eciu HadabHBIA YICNBbHBIH O0BEM Taza Vi; CTENEHb CXKATHI & = % ;
2

HayalbHas TeMIepaTypa CKaTHs ti; KOJIMYECTBO TeIia, MoJBoauMoe B IMKie qi. Omnpenenuts
napaMeTpbl COCTOSIHUSL B KpalHUX Toukax nukia. Dutanbmnuio (h), BHyTpeHHioo sHepruio (U)
OIpeNIeIUTh OTHOCHUTENBHO cocTosiHUS Traza npu To = 0 K, sHrpomuio (S) — OTHOCHUTENBHO
cocrosiHus npu ycnoBusx To = 273 K, P = 0,1 MIlIa. [locrpouts nuxin B pv- u Ts-koopanHarax.
Jlns kaxxaoro mpoiiecca ONpenesnTh paboTy, KOJIMYECTBO IMOJABEIEHHOTO M OTBEAEHHOIO TEIUIa,
U3MEHEHHE BHYTPEHHEH OHEpPruH, OHHTAIBIHI0O W SHTpornHioo. OmnpenenuTs pabdoTy IHKIA,
TEpMUYECKMH K.ILJ. nukiaa. PaGodee temo - Bosmyx, macca 1 kr. R = 0,287x/[x/kr-K; C, =
1xJIx/kr-K. JlaHHBIC K 331a49€ BRIOpATh U3 Ta0II. 3.

Tabmuua 7.3
[Mocnenusst uudpa o= Vl/ Ipennocnennss nudppa | HagampHag Temmepa- O, KJR/KT
mmdpa v, mmgpa Typa ckatus, t;,°C
0 14 0 25 900
1 15 1 20 800
2 20 2 15 500
3 18 3 30 600
4 16 4 40 400
5 15 5 35 850
6 14 6 50 700
7 16 7 30 450
8 18 8 28 550
9 20 9 45 600

3agaya 4. Onpenenurb KOHEYHOE COCTOSHHE ra3a, PACIIMPSIOMIErOCs MOJUTPOIHO OT
HAyaJbHOTO COCTOSHUS C mnapamerpamu Pi, i, W3MeHeHHe BHYTpEHHEW SHEpruH, KOJIMYECTBO
IIOJIBEICHHON TEIUIOTHI, MOIY4YEHHYI0 paboTy, €clii 3aJaH MOKa3aTeNb MOJUTPONb! (), KOHEUHOE
nasnenue P;. Tlokazare mpomecc B pv- u Ts-koopaunarax. MicxogHbie JaHHBIE, HEOOXOAMMBIC IS
peleHus 3aa4u, BIOpaTh U3 Tadi. 4.
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Tabmuua 7.4

ITocnenuss o IIpennocnenuss
ndpa mubpa P,, MIla t3,°c P,, MIla n ndpa mudpa l'az m, KT
0 0,5 100 0,1 1,2 0 o 1
1 1 70 0,5 1,5 1 N2 2
2 15 110 1,0 1,4 2 co ZN 3
3 2 120 1,5 1,1 3 H 2 4
4 25 80 0,5 1,3 4 02 5
5 3 90 1,2 1,2 5 cc§ 6
6 35 130 1,5 1,4 6 o 2 8
7 4 150 0,2 1,6 7 Cé 2
8 5 200 2 1,2 8 N 5
9 6 250 35 1,5 9 2 3

7.2. Tenjonepeaaua

3agaua 1. Ilnockas crajpHas crenka TonmuHon 8; (A; = 40 Br/mM-K) ¢ oaHOM CTOpOHBI

OMBIBAETCSl Ta3aMu; MpU 3TOM Kod(hduLMeHT TerooTnadn paBeH op. C Apyroil CTOPOHBI CTEHKA

M30JIMPOBaHa OT OKPYIKAIOLIEro BO3/1yXa INIOTHO MTPUJICTAIONIEH K HEll IUTAaCTHHOM TOIUHOM O2 (A2

= 0,40 Br/mK). Koadpdunuent temnoornadyn OT IMIACTHHBI K BO3AYXY paBeH op. OmnpeneiauTb

o 2 o
TEIUIOBOM MOTOK (1 BT/M® u TemmepaTypsl ti, o U t3 HOBEPXHOCTEH CTEHOK, €ClIM TeMIeparypa
MPOJYKTOB Cropanus tr, a Bo3yxa - t,. JlaHHble A1 perienus 3agaun BeIOpaTh U3 Tab. 5.

Tabmuma 7.5
Tocnenuss [Ipeanocneanss
2, o 2, o
un(bp;amnq)- O1, MM o1, Br/M* K t,,°c wndpa mudpa 82, MM o, Br/Mm™K t,,°C
0 5 35 350 0 10 5 30
1 6 45 400 1 12 6 25
2 7 40 370 2 14 7 20
3 8 30 350 3 16 8 15
4 9 35 330 4 18 9 10
5 10 25 300 5 20 10 5
6 6 42 380 6 22 9 0
7 5 30 320 7 24 8 -5
8 3 34 400 8 26 6 -10
9 4 38 280 9 28 5 -20

3agava 2. Bo3ayx TeueT BHYTpH TpyObl, UMes CPEHIOI TeMIepaTypy ts, JaBieHue p; = 1
Mlla u ckopocth ®. Onpenenauts KO3PPUIUEHT TEIUIOOTAAYN OT TPYOBI K BO3AYXY (01), @ TaKxke
yJIeNbHBIM TEIIOBOM MOTOK, OTHECEHHBIH K 1M JUTMHBI TPYOBI, €CIM BHYTPEHHUH TUAMETp TPYObl

di, TommuHa ee d u TemtonpoBoaHOCTh A1 = 20 Bt/(M-K). CHapyxu TpyOa OMBIBaeTCS rOpSIYHUMHU

razamu. Temmeparypa ¥ KO3((UIMEHT TEeIUIOOTAaYl TOPSYMX Ta30B, OMBIBAIIUX TPYOY,
COOTBETCTBEHHO PaBHHI t;, 0. JlaHHBIE, HEOOXOMIUMBIE ISl PEUICHHs 3a7a4d BHIOpaTh U3 Tabdm. ©.

duznyeckue napaMeTpbl CyXoro Bo3ayxa JUlsl ONPENEICHMs 01 B3SITh U3 IPUIIOKEHUS 2.
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Tabmauma 7.6

Ilocnenussa I d, 5
nugpa t,,°c oy, Br/M* K ®, M/C PCATOCTCAHAA t,,°C
mmacbpa nudpa mudpa MM
0 500 20 10 0 150 70 3
1 550 20 9 1 200 80 5
2 600 40 6 2 130 60 4
3 650 50 8 3 100 40 3
4 700 40 10 4 150 20 2
5 750 60 12 5 200 50 3
6 800 50 14 6 250 80 5
7 780 40 16 7 200 60 4
8 740 30 18 8 150 40 3
9 520 20 20 9 100 20 2
. d 100 rm
3apaua 3. CtasibHOU TpyOOIIPOBOJI TUAMETPOM % = ¢ KO3 PUITUESHTOM TEILI0-
2 110 mm

MIPOBOJTHOCTH A1 TTOKPBIT U30JIALMEH B 2 CJIOS OJMHAKOBOM TOJIIIUHEI 02 = 03 = 50 MM, IpuYeM mep-

BEII CII0M UMeeT KO3 PUITUCHT TEIUIOPOBOAHOCTH Ay, BTOPOH As.

Tabmuma 7.7
HOCPJII;H:M A BIAMCK | Ao BrmK | dg BywK | |IPSAHOCHCAHAS t1,°¢ t,,°C
111111/1(’1()1;3 15 25 3 mndpa mndpa 1 4y
0 50 0,06 0,12 0 250 50
1 30 0,03 0,06 1 300 100
2 40 0,08 0,16 2 400 200
3 60 0,10 0,20 3 350 150
4 45 0,04 0,14 4 500 120
5 20 0,01 0,15 5 450 90
6 50 0,05 0,12 6 380 60
7 40 0,02 0,08 7 280 50
8 45 0,06 0,10 8 550 20
9 35 0,04 0,15 9 200 70

Onpenenutph MOTEpPH TEIUIOTHI 4epe3 U300 ¢ 1 M. TpyObl, eciau Temieparypa

BHYTPEHHEHN NOBEPXHOCTH t1, a HAPY>KHOW IMOBEPXHOCTH U30JIALMH t4. OpeenuTs TEMIEPATYpy Ha

TpaHULE COIIPUKOCHOBCHUA CJIOCB ts. Kak wm3MeHHTCS BeIWYMHA TEIUIOBBIX IoTepr C 1 M.

TpyOOIIpOBOJa, €CIIU CIOU H30JSALUU TOMEHITh MECTAMH, T.€. CJIOHM ¢ OOJBIIMM K03 HULIHEHTOM A

HAJIOKUTh HETIOCPEJICTBEHHO HAa IOBEPXHOCTh TpyOr!? JlaHHBIE BBIOpATh U3 TabI. 7.

3agaya 4. OnpenenuTs NOTEPH TEIUIOTBI B EIWHUILY BPEMEHM C | M. JUIMHBI

TOPU30HTAILHO PACTIONOKEHHOW IMIJIMHIPUIECKON TPYOBI, OXJIAXKIAEMON CBOOOTHBIM TMOTOKOM

BO3/lyXa, €CIIM TeMIlepaTypa CTeHKH TpyOsl {;, TeMieparypa Bo3/yXxa B MOMeIIEHUH t;, a quamerp
tpyosl d. Cremenp 4epHOTHI TpyObl E. = 0,9. JlaHHble, HEOOXOMUMBIC I pEIICHHS 3a7adH,

BBIOpATh U3 TaOI. 8.
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Tabmauma 7.8

n IIpenmo-

Ilocnennsasa pearo- Ilocnenussa CJICAHSA
d, cIeHss te ts te t,

mudpa VA dpa mudpa mmd- | d, mm nudpa

mdpa mmdpa pa mudpa

°c °c
0 220 0 150 | 15 5 270 5 100 20
1 230 1 140 | 20 6 300 6 190 15
2 210 2 130 | 25 7 320 7 180 10
3 240 3 120 | 35 8 340 8 170 5
4 250 4 110 | 25 9 360 9 160 0
[Tpunoxenue 7.1
Cpennue n3006apHbIe TEIUIOEMKOCTH
t, °C |Bosyx Kucnopon | Asor |Bomopon| BoasHoi nap Okucs yriepona VYrnekucnslii ra3

’ O, N, H, H,O CO CO;

0 [29,073| 29,274 [29,115| 28,617 33,499 29,123 35,860
100 [ 29,153 29,538 |29,144| 29,935 33,741 29,178 38,112
200 (29,299 | 29,931 [29,228| 29,073 34,188 29,303 40,059
300(29,521| 30,400 [29,383| 29,123 34,575 29,517 41,755
400 |29,789| 30,878 [29,601| 29,186 35,090 29,789 43,250
500 | 30,095 3L334  [29,864| 29,249 35,630 30,099 44,573
600 [30,405| 31,761 [30,149| 29,316 36,195 30,426 45,758
700 (30,723 | 32,150 [30,451| 29,408 36,789 30,752 46,813
800 (31,028 32,502 [30,748| 29,517 37,392 31,070 47,763
900 (31,321 | 32,825 [31,037| 29,647 38,008 31,376 48,617
1000{ 31,598 | 33,118 [31,313] 29,789 38,619 31,665 49,392
1200{32,109| 33,633 [31,828| 30,107 39,825 32,192 50,740
1400 32,565| 34,076  [32,293| 30,467 40,976 32,653 51,858
1600{ 32,967 | 34,474 [32,699| 30,832 42,056 33,051 52,800
1800{33,319| 34,834 [33,055| 31,192 43,070 33,402 53,604
2000 33,641 | 35,169 |33,373| 31,548 43,995 33,708 54,290
2200 33,296 | 35,483 |33,658| 31,891 44,853 33,980 54,881
2400] 34,185| 35,785 |33,909| 32,222 45,645 34,223 55,391

[Mpunoxenne 7.2
dusnyeckue napaMeTpsl cyxoro Bosayxa npu aasiaenuu 101,3 lla

t, °C 10%*), Bm/(m*K) 10°*0, M%/c P2
0 2,44 13,28 0,707
100 3,21 23,13 0,688
200 3,94 34,85 0,680
300 4,60 48,33 0,674
400 521 63,09 0,678
500 5,75 79,38 0,687
600 6,23 96,89 0,699
700 6,71 1154 0,706
800 7,19 134,8 0,713
900 7,64 155,1 0,717
1000 8,08 177,1 0,719
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8. OueHka pe3yJIbTATOB OCBOCHHS JMCIHIIJIUHBI

8.1. Kputepuu OllEHUBAaHUS CTENEHU IOJTHOTHI M KadecTBa OCBOCHHUS KOMIICTCHIIUN B
COOTBETCTBUH C IJIAHUPYEMBIMU pe3yiibTaTaMu 00ydeHus npuBeaeHb! B [Ipunoxennn 1.

8.2. PeliTuHrOBas cHmcTeMa OICHUBAHUS CTENEHU IIOJHOTHI M KAauyecTBAa OCBOCHHS
KOMITETCHIIMHM 00yJaromuxcs 09Hor GopMbl 00ydeHus peacTaBieHa B Taomwmie 8.1.

Tabmuma 8.1
Ne n/m Buibl MeponpusiTHii B paMKax TEKYILET0 KOHTPOJIS Komrecrso
0asioB
1 2 3
1 TekyIas aTTectaims
1.1 Cnaua 1abopaTOpHBIX M NPAKTHUECKUX paboT 1o pazneny 1 15
1.2 ITucemenHsIH onpoc 1o pasaeny | ANCIUTUTHHBL 15
HNTOI'O 3a nepBy10 TEKYIIYIO aTTECTAIIUIO 30
2 TeKyInas aTTeCTaIus
2.1 Cnaua 1abopaTOpHBIX M NPaKTHYECKUX paboT mo pazaenam 1-2 15
2.2 [TuceMeHHBIH onpoc 1o pa3aenam 1-2 15
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 30
3 TeKylasl aTTeCTaLMs
3.1 Craua 1a00paTOPHBIX M MPAKTHYECKUX PadoOT 1Mo paszeny 2 15
3.2 [Ipe3eHTanus gokinana 5
3.3 ITucemMeHHBIH OTpoc 1Mo paseny 2 AUCIUTUTHHEL 20
HNTOI'O 3a TpeThIo TEKYIIYIO aTTECTAIIUIO 40
BCEI'O 100

9 YueOHO-MeToAU4YeCKOe U HH(POPMAIIHOHHOE 00ecTieYeHre T CIHIIMHbI

9.1. IlepeueHb pekOMEH1yeMOil IuTepaTypsl npeacrasieH B [Ipunoxenun 2.

9.2. CoBpemennble mpodeccuoHanbHble 0a3bl NaHHBIX U HUH(POPMAIMOHHBIE CIPABOYHBIE
CHUCTEMBI

— CoOctBennas nomHorekcroBas 6aza (I16J]) BUK TV,

— Hayunas snextponnas oubnunoreka «eLIBRARY.RUy,

— Hayuno-texuunueckas 6ubnuorexka ®I'bOY BO PI'Y nedtu u raza um. .M. I'yOkuHa;

— Hayuno-texuuueckas 6udnuorexka ®I'6OY BITIO YIHTY (r. Ya);

— Hayuno-texunueckas 6udbnuoreka ®I'bOY BIIO VI'TY (r. Yxra);

9.3. JluneH3noHHOe W CBOOOJHO pacmpocTpaHsIeMoe MporpaMMHOe obOecriedeHue, B T.U.
OTEUYECTBEHHOTO MPOU3BO/ICTBA:

1. Microsoft Office Professional Plus;

2. Microsoft Windows.

10 MaTepuaJibHO-TeXHHYeCKOe ofecneyeHne TUCIUTITHHBI

[Tomerienust 1 MpoBeIeHUsT BCEX BUIOB PaOOThI, MPEAYCMOTPEHHBIX YUEOHBIM IIJIAHOM,
YKOMIUIEKTOBAaHBI HEOOXOUMBIM 000PYI0BAaHHEM U TEXHUUYECKUMH CPECTBAMU OOYUCHHUS.
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Ta6muma 10.1

O0ecneyeHHOCTh MaTepHATbHO-TeXHUYECKUX ycaoBuil peanusanun OITIOII BO

Ne HanmeHoBaHue yueOHBIX HanmenoBanne noMenieHuii 1uis Anpec (MECTOMOIOKEHNUE ) TOMETIEHUI
/1 | IPEeAMETOB, KypCOB, TUCLUILUINH MPOBEICHHS BCEX BHUJIOB yUeOHOM JUTA IPOBEJICHUS BCEX BUJIOB YUeOHOM
(Moxyneit), MPaKkTHKH, HHBIX | AEATEIBHOCTH, IPEIYCMOTPEHHOH y4eOHBIM JIeITeNbHOCTH, TIPETyCMOTPEHHOM
BUJIOB Y4e€OHOI IesTeIbHOCTH, IUTAHOM, B TOM YHCJIE TIOMELIEHUs ISl |y4eOHBIM IUTaHOM (B Cilydae peallu3aliu
IPEeTyCMOTPEHHBIX YIeOHBIM CaMOCTOSTETBHON PaboTHI, C YKa3aHHEM 00pa3oBaTeIbHOM MPOTrPaMMEL B
TUIAHOM 00pa30BaTeIbHON MepeYHs1 OCHOBHOTO 000PYA0OBaHHUA, ceTeBoil (hopMe JOMOTHUTEIHEHO
IIPOTPAMMBI y4eOHO-HATAIHBIX TOCOOHH yKa3bIBaeTCsS HAMMEHOBAHHE
OpraHu3alliy, ¢ KOTOPOH 3aKIII0ueH
JIOTOBOP)
1 TemmorexHuka JIeKIIMOHHbBIE 3aHITHA: 625039, Tromenckas 001acTh,

VYueOHass aymuTopusi s TPOBEICHHUS
3aHATUH JIEKIIMOHHOTO THIIA; TPYNIOBBIX U
WHIMBUAYaJIbHBIX KOHCYJIBTAIMMN; TEKYIIETO
KOHTPOJSI M TNPOMEXKYTOYHOH aTTeCTallHH,
Ne722, YyeOGHas meOenb: CTOJBI, CTYNb,
JIOCKa ayAUTOPHASL.

Mono6mnox - 1 mr., npoekrop - 1 mir.,
aKyCcTHYeCKasi cHCTeMa (KOJOHKH) - 2 IIT.,
MPOEKIMOHHBIA 3KpaH - | MmT., JOKyMEHT-
Kamepa - | mT.

r.Tiomens, yi1. MenbHukaiite, 1. 70

JlaGopaTopHbIe 3aHSTHS:

VYueOHass ayguTopHs UL TIPOBEICHUS
3aHATUH CEMHHAPCKOT0 THIA
(;1abopaTopHbIe 3aHATHSA), TPYIIOBBIX U
WHIMBUYAJIbHBIX KOHCYJIBTAIUN; TEKYIIETO
KOHTPOJSI M TMPOMEKYTOYHOH aTTeCTaIlHH,
Ned74, Yuebnas nadopaTopus.

VYueOHass Me0enb: CTOJBI, CTYJbs, IOCKa
aynuropHas. Komnbrorep B komruiekre — 1
IIT., MPOEKTOp — | IIT., MPOEKIHOHHBIN
JKpaH - 1 IIT., l"azoBbIit
uHppakp.uznyyarens [ MN-20UGM - 1 mir.
, T'asoBbrit uH(ppakpacH.uzayuarens ['MU-
20 - 1 mr. , Ta30BbIii TerIOreH. ASpOIIBaHK
AS 210 - 1 wrr. Curnamuzarop CTT-1 - 1
WT., TEPMOKOHTPOJIb K U3IydyaTemo - 1 mr.,
I'PTIII-10MC - 1 mrt., Kommnpeccop Apollo
50-2 - 1 .

625001, TromeHcKas 001aCTh,
r.Tromens, yn. Jlynagapckoro, 1.2
kopr.1

VYueOHass ayguTopus Ul TIPOBEICHUS
3aHATUH CEMHHApPCKOT0 THIA
(raGopaTopHBIe 3aHITHS); TPYIIOBBIX U
WHIMBUIYAJbHBIX KOHCYJIBTAIUN; TEKYIIETO
KOHTPOJISI M TPOMEXKYTOUHOHW aTTeCcTalHH,
Ne604, KomnbroTepHbIi Ki1acc.

YyebHass me0enb: CTOJNBI ,  CTYJbS.
Monob6nox - 16 mr.,, mnpoekrop - 1
IIT.,aKyCTHYeCKasl cUcTeMa (KOJOHKH) - 2
IT., THTEpaKTHBHAs OCKa - 1 mT.

625039, Tromenckas 001acTh,
r.Tromens, yi1. MenbHukaiite, a. 70

[IpakTudeckue 3aHATHS:

VYyeOHas ayauropus JUId  IPOBEICHHSA
3aHATUI JICKIIMOHHOTO THIA; TPYNIOBBIX H
WHUBUAYaJIbHBIX KOHCYJIBTAIMHN; TEKYIIETO
KOHTPOJISL ¥ TPOMEXKYTOYHOHW aTTEeCTaIlH,
No722, YueOHass meOenb: CTOJNBI, CTYJIbS,
JIOCKa ayIUTOPHASI.

Mono6mok - 1 mr., mpoekrop - 1 1T,
aKycTHYecKasi cucteMa (KOJOHKH) - 2 IIT.,
MPOEKIIMOHHBIA 3KpaH - 1 IT., JOKyMEHT-
Kamepa - | mrT.

625039, TromeHcKasi 00J1aCTh,
r.Tromens, yn. MensHuKaliTE, 1. 70
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11 Meroanuyeckue yka3anus no opranuzamuun CPC
11.1. MeTtoauueckue yKa3aHus 110 OJATOTOBKE K IPAKTUYECKUM, JIAOOPATOPHBIM 3aHSITUSIM.

Temmorexuuka [Tekcer]: yueOHO-MeTonnyeckuit komruieke / I'. B. baxmar, E. H. Kab6ec. -
Tromens :TroMIHI'Y, 2001. - 151 c.
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Jucuunimza

[Tpunoxenune 1

HJ'[aHI/IpyeMLIe pe3yJdbTaThbl Oﬁy‘leHI/lﬂ AJIsA Q)opan()BaHml KOMIICTCHUIUHA U KPUTEPHUHU UX ONCHUBAHUA

TemnorexHuka

Kon, criermanbeaocTth 21.05.06 HedTerasosble TEXHUKA M TEXHOJIOTHHU
Hanpasnennoctb
TexHnonorust OypeHusi HEPTIHBIX U Ta30BbIX CKBAKUH
Pa3paboTka u sKkcruryaTarus HeTSIHBIX U Ta30BBIX MECTOPOXKICHUH
MaructpaiibHble TPyOOIPOBO/IbI U Fa30HEPTEXPAHUITUINA
MammHbl 1 060py0BaHHE HE(PTEra30BbIX POMBICIOB

KOZ( 1 HAMMCHOBAHUEC

Ko Kpurepun orieHnBaHMs pe3yabTaTOB 00yUECHUS
A pe3ynbTaTa 00ydeHus 1o pHTep pesy v
KOMITCTEHIINN
JUCIIATUTAHE 1-2 3 4 5
1 2 3 4 5 6
He 3HaeT Metons! | JlemoHCTpHpyeT OTJICJIbHBIC E€MOHCTPHUPYET JOCTaTOYHBIE E€MOHCTPHUPYET
3HaeT METoABl CUCTEMHOIO M A TPIpY A pIpYy A papy
HTHAECKOTO aasa | CHICTEMHOTO H KDUTHYECKOTO | SHAHHS METOJOB CHCTEMHOTO | 3HAHHMS METOJOB CHCTEMHOTO | HCHUEPNBIBAOIINE METOJIOB
P aHaM3a  TPOIECCOB M | KPUTHYECKOTO aHaJIM3a | ¥ KPUTHYECKOTO  aHajiM3a | CHCTEMHOTO M KPUTHYECKOTO
MPOLIECCOB U 00OPYIOBaHMS,
HCHOMB3yCMBIX pH 000pyI0BaHUS, MPOIECCOB M 00OPYIOBaHUs, | MPOIECCOB W 00OpyAOBaHUs, | aHAIHM3A MPOLIECCOB u
YK-1. A3pabOTKE 1 SKCIIVATALIH UCIIOJIb3yEMBIX NPH | UCTIOJIB3YEMBIX IPH pa3paboTKe | MCIIOJIb3YEMBIX mpu | 000pyIOBaHUS, UCHOIB3YEMBIX
Cnocobex pasp ) pa3paboTKe U DKCIUTyaTalikl | ¥ OKCIUIyaTallkd  CIIOXKHBIX | pa3paboTke W JKCIUIyaTaluu | MpH pa3paborke u
CIIOJKHBIX TEIUIOTEXHUYECKUX
OCYWECTBAATL | " o e {rerazooii CIIOKHBIX TEIJIOTEXHUYECKUX CHCTEM B | CIIOXKHBIX TEIUIOTEXHHUECKHX | HKCILTyaTallin CJIOKHBIX
KPUTHYECKHUN oThac.  UX  Devorre p | TEPVIOTEXHHUECKHX CHCTEM B HeTerazoBoil  OTpaciM, WX | CHCTEM B  HE(TErasoBOH | TEIIOTEXHWYECKHMX CHUCTEM B
aHanm3 MTolzle H1:13a111/11/1' p METOIKH He()Tera3oBOi OTpPaciM, WX | pEMOHTE ¥  MOJAEPHHU3alMH; | OTPAaciW, MX PEeMOHTE W | HeTerazoBoil OTpaciu, uX
pOOJIEMHBIX s EF60TKI/I ' crpareryy | PEMOHTE 1 MOIEPHUSALUN; | METOJMK pa3paboTKM CTpaTEeruu | MOJICPHHU3ALNH; METOAMK | pEMOHTE U  MOJEpPHU3ALNH;
CUTyalui Ha EeﬁIZTBI/Iﬁ BLMBE;HM y | MeTommKH pa3paboTKM | JEUCTBUH sl BBIABICHHS U | Pa3pabOTKH CTpaTeruu | METOIUK pa3paboTku
OCHOBE CLLICHISE oGnemoi | CTPATErHH JedcTBUil 17 | pelieHus npoOieMHO# | AeHCTBUI U BBISBIEHHWS W | CTpaTerMum  AEHCTBUH  JuIs
CHUCTEMHOT'0 E AL B o6nacr:lfn rexyy | BPUTBTCHMA M DCIICHWS | CHTYallui B 00J1acTH TEXHUKU U | PEUICHUS MpoOIEMHOM | BBISBICHUSA u pemeHus
MOX0/1a, ) . MpoOJIEMHON  CHUTyallill B | TEXHOJIOTHH, WCTIONB3YEMBIX | CUTYaIllid B O00JIaCTH TEXHUKH | MPOOIEMHOW  CHUTyallid B
1 TEXHOJIOTHH, MICTIONB3yeMBIX o
BBIpabaTHIBATh . A3aAGOTKE " obmacti TEXHUKA U | mpH pa3paboTke U | ¥ TEXHOJIOTHH, UCTIONB3YEeMbIX | 001acTH TEXHUKH u
CTpaTEeTHIO ;ECH aTa]EHHp P TEXHOJIOTHH, UCHONIB3YEMBIX | SKCIUTyaTaIluH CIIOXKHBIX | TIpH pa3paboTke U | TEXHONOTHH,  HCIIONB3YeMbIX
JercTBIit Y pu pazpaboTke 1 | TEIUIOTEXHWYECKHX CHCTEM B | KCIUTyaTalluu CJIOXKHBIX | TpHU pa3paboTke u
TETUIOTEXHIYIECKUX CHCTEM B N
SKCIUTyaTalu CIIOKHBIX | HE)TEra3oBoil  OTpaciy, WX | TEIUIOTEXHUYECKHX CHCTEM B | SKCILTyaTalllu CJIO>KHBIX

He(Tera3oBoii  OTpaciy, UX
PEMOHTE ¥  MOJCPHH3ALMH
(31)

TEIIOTEXHUYESCKUX CUCTEM B
He(Tera3oBoi OTpaciy, HX
PEMOHTE ¥ MOJICPHH3ALIHH

PEMOHTE U MOACPHU3ALIUN

HedTerazoBoil oTpaciuM, HX
PEMOHTE U MOAEPHU3ALUU

TEIUIOTEXHUYECKHX CHUCTEM B
HedrerazoBoif  orpaciy, HX
PEMOHTE U MOAECPHU3ALUU




KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 00y4eHHs 110
KOMITETEHITUHI
JICTIATUTAHE 1-2 3 4 5
1 2 3 4 5 6
He ymeer npumeHars | YMeeT OpUMEHSATH  METOHbI | YMEET NpPUMEHAThH MeTozanl | B COBEPILEHCTBE yMeEeT
YMeeT NpUMEHSATb METOIBl | METOIbI CHCTEMHOIO | CUCTEMHOI'O oAxoa U | CUCTEMHOIO oaxoza U | OIPUMEHATh METOJbl CUCTEMHOIO
CHUCTEMHOTO  MOJIXOJa U | MOAXOAAa M KPUTUYECKOIO | KPUTHYECKOIO aHalau3a | KpUTUIECKOIO aHaIM3a | moaxoma M KPUTHYECKOTO
KPUTHUYECKOTO aHa/IM3a | aHaIM3a MpOOJIEeMHBIX | POOJIEMHBIX ~ CHTYallMi TIpH | MPOOJNEMHBIX CHTyalldii TPH | aHaJM3a TPOOJIEMHBIX CHTYaIlHi
MPOOJIEMHBIX CHTYalldil TPH | CHTYyalMidi TPH peal3aliil | peajn3alid TEXHOJOTHYECKUX | peayn3aliid TEXHOJOTHYECKUX | TIpH peanuzanuu
peai3aluy TEXHOIOTHYECKUX | TEXHOJIOTMYECKUX HPOIIECCOB HedTerazoBoro | mpoueccoB He()Tera3oBoro | TEXHOJIOTHYECKHX TIPOIIECCOB
TIPOIIECCOB He(Tera3oBoro | MpoLeccoB  He(TErazoBOro | MPOHM3BOJCTBA; MIPOM3BO/ICTBA; He(Tera3oBoro  MPOM3BOJCTBA;
TIPpOM3BOACTBA, TIpOMU3BOACTBA, TCINIOTEXHUYECCKUX CHUCTEM B TCIVIOTEXHUYCCKUX CHCTEM B | TCIUVIOTCXHHUYCCKUX CHUCTEM B
TCIUIOTEXHMYCCKAX CHCTEM B | TCIUIOTEXHHYCCKUX CHCTEM B | He()TerazoBoi oTpaciy, | HedTerasoBoii oTpaciy, | HeTera3oBoi OTPaCIIH
negrerasopoii otpaciu (Y1) HedTerasoBoii oTpaciu Jlonyckas 3HAYUTEJIbHBIE | AOMYCKasi  HE3HAYUTEJbHbIC
HCTOYHOCTH U MOTPCHIHOCTHU HCTOYHOCTH
Braneer HABBIKAMI He Bimageer wHaBblkamu | Biajgeer HaBblkamMu cucreMHoro | Bmaneer HaBbikamu cuctemHoro | B COBEPILEHCTBE BJIAJICET
CHCTEMHOLO CHCTEMHOIO HHTEJUIEKTYaIbHOIO  MBILUIEHUS, | MHTEJUIEKTYaIbHOTO HaBbIKAMHU CHCTEMHOI'O
HHTEIJUIEKTYaIbHOTO SKCTIEPTHBIX OLICHOK, | MBIIIIECHMS, SKCHEPTHBIX | MHTEIUIEKTYaJbHOIO MBIIIICHHUS,
HHTEIJUIEKTYaIbHOTO N N N
MBIIUICHUS,  OKCIEPTHBIX | KOJUIEKTUBHOW I€HEpalMy WaeH U | OLEHOK, KOJUIEKTUBHOM | SKCIIEPTHBIX OLICHOK,
MBIIIIIEHHYS, SKCIIEPTHBIX . . N N N
OLLCHOK comtektuso | CHEHOK KOJUIEKTHBHOM | OCYLIECTBJIEHHS MPEAJIOKEHUH N0 | TeHepaluu uaen U | KOJJIGKTUBHOM reHepauuy uael u
ren a£IHH — 4 | renepatmu uaen U | COBEPILUEHCTBOBAHUIO TEXHUKU M | OCYLUECTBICHHUSI MPEIIOKEHUM | OCYIIECTBICHHMS  NPEIUIOKESHUM
oc epeCTBJ'IeHI/IH OCYHICCTBJICHUA TeXHOHOFHf/'I; HaBbIKaMH pa6OTLI 1o COBCPHICHCTBOBAHUIO | IO COBCPHICHCTBOBAHUIO
ZI}ZJU_[IO)KCHI/Iﬁ o MPEAJIOKEHUM o | co CJIOKHBIMA | TEXHUKHU 51 TEXHOJIOTUM; | TEXHUKU 51 TEXHOJIOTUH;
1P COBCPHICHCTBOBAHUTO TCIVIOTCXHUYECCKMMHN CUCTEMAMHM | HaBbIKaMH pa6OTBI CO | HaBbIKaMH pa6OTI)I CO CJIOKHBIMH
COBCPUHICHCTBOBAHUIO TEXHUKU o o
o TEXHUKN H TEXHOJIOI'NH, B He(bTerasmson OTpaciiu, CJIOKHBIMHU TEIUVIOTEXHUYCCKUMHU CUCTEMAMU
)44 TEXHOJIOT'UH, HaBbIKAMH o
HaBbBIKaMH pa6OTbI CO | OOoITyCKas 3HAYUTCIIbHBIC TEIUIOTECXHNYCCKUMHU B He(i)TeFa?:OBOI/I OTpacin
paboThI co CIIOKHBIMHU .
CJIO>KHBIMHU HETOYHOCTH U MOTPEHIHOCTHU CHUCTEMaMU B He(bTel"aSOBOI/I
TEIUIOTCXHUYCCKUMU
TETUIOTEXHUYECKUMU OTpaciu, JIOTyCKast

cucteMaMH B He(TerasoBoii
otpaciu (B1)

cHCTeMaMH B He(Tera3oBOi
OTpaciu

HCE3HAYUTCJIIbHBIC HCTOYHOCTHU
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KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 00y4eHHs 110
KOMIETCHIINI
JICTIATUTAHE 1-2 3 4 5
1 2 3 4 5 6
He 3Haer | JemoHcTpHpyeT oTHebHbIe | JIEeMOHCTPUPYET JOCTAaTOUHBIE | JleMOHCTpUpyeT
naeT  (yHIAMEHTATbHBIC (byHIaMeHTaIbHbIE 3HaHUA GyHIaMEHTAJBHBIX | 3HAHUS  (YHJAMEHTAJIBHBIX | HCYCPIBIBAIOIIIEC 3HAHUA
SAKOHLI yTe Momramuky | SAXCHE  TCPMOIMEAMUKH | 3aKOHOB TEePMOIMHAMUKY | 3aKOHOB TepMOIMHAMUKH | GYHOAMEHTAJIBHBIX  3aKOHOB
(nepoe BTIZ o6 HAYAIO (mepBoe m BTOpOE Hayano, | (IepBoe W BTOpOe Hayalo, | (IepBoe H BTOpPOE HAdalo, | TEPMOAWHAMHKE (TIEpBOE U
P p ’ | Teopun IIUKJIOB), | TEOPHH IIUKJIOB), OCHOBHBIX | TEOPHH IHUKJIOB), OCHOBHBIX | BTOpOE HaJao, TEOpHUH
TEOPUH LHUKIIOB), OCHOBHBIC
(bopMbI acpocTpancHny | CCHOBHPIC ¢dopmsl | hopm pacnpoctpaHenus | ¢popm pacnpocTpaHeHus | IUKIOB), OCHOBHBIX  (opm
Telfnoﬂﬂ E np OCTpaHCTBe pacnpocTpaHeHus TEIUIOTBI B NPOCTPAHCTBE, | TEILUIOTBI B  MPOCTPAHCTBE, | PACIPOCTPAHEHHUS TEILUIOTHI B
POIECCH 1 0612) II[)OBaHI/Ie’ TEIJIOTHl B TPOCTPAHCTBE, | MPOIIECCOB U  00OpYJOBaHMS, | MPOLIECCOB U O0OpPYIOBaHHMS, | IPOCTPAHCTBE, IIPOLECCOB U
HEHOJ’ILS eMoe Py I 1/; HPOLECCHI U | UCHOJIB3yeMOro IIpH pa3paboTKe | MCIOIb3YEMOro npu | obopynoBaHus,
Y p o0opyznoBaHue, U OKCIUTyaTallud  CJIOKHBIX | pa3paboTKe M OKCIUTyaTallUH | UCIIOJIb3YeMOTO npu
pa3paboTKe ¥ IKCILTyaTaI[iK
CITOIKHBIX HCIOJIB3yEMOC npu TCINIOTCXHHUYCCKUX CHCTEM B CJIOKHBIX TCINNIOTCXHHYCCKHUX pa3pa60TKe U OKCIUTyaTallunu
pa3paboTke U | HeTerazoBod  OTpaciu, HX | CHCTeM B  He(TerasoBOi | CIOXHBIX TEIUIOTEXHHYESCKUX
TEIUIOTEXHHYECKHX ~CHUCTEM .
. 9KCIUTyaTallid  CJIOXKHBIX | PEMOHTE M MOJICPHHU3ALNH OoTpaciM, HX pPEMOHTE H | cHcTeM B Hedrera3oBoii
B He()TerazoBoi OTPacIii, UxX
TEIIOTEXHHYECKHX CHCTEM MOJCPHH3AINH oTpacid, UX pPEMOHTE H
PEMOHTE ¥ MOJCPHU3ALIH o
(32) B He(TerazoBoil orpaciy, MOJICPHH3ALNH
YK-2. ux pPEMOHTE u
Cnocoben MOJEPHH3ALMI
yIpaBIATh Ymeer paspabatbiBath | He pa3zpabarbiBaTh IpoekT | YMeer pa3palaTbiBaTh MHPOEKT | YMeer pa3pabaTbiBaTh MPOEKT | B COBEPLICHCTBE yMmeer
IPOEKTOM Ha | MPOEKT 10 pa3paboTke U | 1o pa3paboTke U | 10 pa3paboTKe M IKCIUIyaTaluH | IO paspabotke u | pa3pabaTbiBaTh HPOEKT MO
BCEX dTamax €ro OKCILUTyaTaluuu CJIOJKHBIX OKCILTyaTaluu CJIOKHBIX CJIOKHBIX TCINIOTCXHUYCCKUX OKCILUTyaTaluu CJIOJKHBIX pa3pa60TKe U OKCILTyaTalunu
JKHU3HCHHOI'O TCIVNIOTCXHUYECCKHUX CHUCTEM TCINIOTCXHHUYCCKUX CUCTEM CUCTEM B He(bTeFa?;OBOIZ TCIJIOTCXHUYCCKHUX CUCTEM B CJIOKHBIX TCINIOTCXHHUYCCKUX
IUKJIA B He(TerazoBoii orpaciu, ux | B HedrerazoBoil orpaciu, | oTpaciM, WX peMOHTY U | HedrerazoBoil oTpacnM, HX | cucreM B He(TerasoBoi
PEMOHTY U MOJCPHHU3AIUU C ux PEMOHTY u MOJCpHU3AIUN C YYE€TOM | PEMOHTY W MOJACPHHU3AIUN C oTpaciu, ux PEMOHTY u
y4eToM aHaM3a | MOJEPHU3AIMK C YYETOM | aHajIH3a IBTEPHATHBHBIX | yYETOM aHaJM3a | MOJEPHHM3ALUM C  y4ETOM
IbTEPHATHBHBIX BapUaHTOB | aHAIN3a AJbTEPHATHBHBIX | BAPUAHTOB €ro  peaju3alud, | albTEPHATUBHBIX BapHUaHTOB | aHAIM3a QJIbTEPHATUBHBIX
ero peanu3anyy, | BapHaHTOB €ro | ONmpeAesATh IeJeBbIe JTalbl, | €r0 pealn3allu, ONPENeNsTh | BADUAHTOB €ro pealn3alvy,
OTIPEJIETISITh LIEJICBBIE AT, | pean3ally, ONPEASNATh | OCHOBHBIC HANpaBJICHHWsS pa0oT; | LEJeBbIe JTalbl, OCHOBHBIC | ONPENENSATh MEJIeBbIE OSTarlbl,
OCHOBHBIE HalpaBJICHUs | LIEJICBBIC ATAIbl, OCHOBHBIE | OOBSICHUTH e U | HampaBlICHUS paboT; | OCHOBHBIE HampaBJeHUs padoT;
paboT; OOBSACHUTH WLENH ¥ | HalpaBICHUS pabor; | chopmynuposars 3a7a4d, | OOBSICHUTH e U | 0OBSICHUTH e u
chopMyIHpOBaTh  3a1auH, | OOBSICHUTH e U | CBSI3aHHBIE C IOJTOTOBKON U | COPMYIHPOBATH 3amaud, | chopMymupoBaTh 3a7a4H,

CBs3aHHBIC C HO)IFOTOBKOI\/’I nu
peanuzanueil TMpoekTa 1o
pa3paboTKe U JKCILTyaTaluu
CIIOKHBIX
TEIUIOTCXHUYECKUX CHUCTEM
B HedTerasoBoil OTpaciu
(v2)

chopMyIupoBaTh 3aaauw,
CBSI3aHHBIC C MOATOTOBKOMU
U peanusaluedl IpoeKTa
o pa3paboTke u
9KCIUTyaTallid  CIIOKHBIX
TEIVIOTEXHUYECKUX CUCTEM
B He)TEra3oBoil oTpaciu

peanuzanueit MPOEKTa o
pa3paboTke ¥ OKCIUTyaTaruu
CJIOKHBIX TCINIOTEXHUYCCKUX
CHUCTEM B He(Tera3oBou
oTpaci, JOITyCcKast
3HAYUTEIBHBIC HETOYHOCTH U
MOTPEITHOCTH

CBS3aHHBIC C HO)IFOTOBKOﬁ H
peanuzauuMel  MpoekTa 10
pa3paboTke M JKCIUTyaTaluu
CIIO)KHBIX TETUIOTEXHUYIECKUX
cucteM B HedTerazoBoi
oTpaciu, JIOITyCcKast
HE3HAYMTeJIbHbIE HETOYHOCTH

CBS3aHHBIC C HOHFOTOBKOﬁ u
peanuzanMed  NpoeKTa  IOo
pazpaboTke U OKCIUTyaTaluu
CIIOKHBIX  TEIUIOTEXHUYECKHUX
CHUCTEM B He(dTerazoBoi
oTpaciu
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KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 00y4eHHs 110
KOMIIETEHINH
JICTIATUTAHE 1-2 3 4 5
1 2 3 4 5 6
Bnaneer HaBblkamMu | He Brameer HaBbikamu | Brageer HaBblIkaMK | XOpOIIO BIIAJEET HaBbIKaMM | B coBepmieHCTBE — BiageeT
MIPAKTUYECKOTO NPUMEHEHUS | MPAKTHYECKOTO MIPAKTUYECKOTO  TNPHMEHEHHs | MPAKTHYECKOTO TPUMEHEHUS | HaBBIKAMH MIPAKTUYIECKOTO
3HAHUHA TUIPABIMYECKUX M | IPUMEHEHUS 3HAaHUM | 3HAHUI  TUAPABIMYECKUX U | 3HAHUHM TUAPABIMYECKUX U | IPUMEHEHUs 3HAHUM
TEIUIOTEXHUYECKUX 3aKOHOB, | THIPABINYECKUX U | TEIJIOTEXHUYECKUX  3aKOHOB, | TEIJIOTEXHUYECKUX 3aKOHOB, | TMIPaBIMYECKUX u
METOJUK pacueTa, | TEIIOTEXHUYECKHX METOJHMK pacyeTa, NPUHLUIOB | METOOWK pacyueTa, IPUHIMIIOB | TEIUIOTEXHUYECKUX  3aKOHOB,
TIPUHIUIIOB pa60T1)1 3aKOHOB, MECTOAUK pa60T1>1 TUApOIIPUBOIAOB, pa6OTLI TUAPOIIPUBOJOB, METOAUK pacyeTa, MPUHIUIIOB
TUIPOIIPUBOJIOB, pacuera, INIPUHLMIIOB | JBUraTeei BHYTPEHHEIO | JBUTareiei BHYTPEHHETo | paboThI TUIPOIIPUBO/IOB,
JBUrarenei BHYTPEHHETO | pabOTBl T'MIPONPHUBOJIOB, | CTOPaHUS i Jpyroro | CcropaHus 31 JIpyroro | nBUrareyen BHYTPEHHETO
CropaHus 31 JpYyroro | IBUrareieil BHYTPEHHEro | 00OpyIOBaHHMS, NPUMEHIEMOro | 00OpyHOBaHUS, CropaHus 31 JIpyroro
00opyoBaHus, Ccropanus 5 Ipyroro | B Hed)Tera3oBoM XO3SCTBE, | MPUMEHSIEMOTO B | 000pyIOBaHUs, MPUMEHICMOIO
IIPUMEHSIEMOT 0 B | o0opynoBaHus, JIOITyCKas PsiJ OIIMOOK HedTerazoBom XO35HCTBE, | B HE()TEra30BOM XO3SHCTBE
He)Tera30BOM  XO3SIHCTBE | MPUMEHSIEMOTO B JIOMTyCKasl ~ HE3HA4YHTENIbHBIE
(B2) He(TEera30BOM X03sHCTBE OIINOKU
3naer HpHETES He 3maer  npunnumel | JleMoHCTpHpyeT OTIeNbHBIE | JIEeMOHCTpUpPYET AOCTaTO4HbIe | JIeMOHCTpPHPYET
(dopMupoBaHUs 3HaHUA 1o MPUHIUIAM | 3HAHUS o MPUHLUIAM | UCUEPIBIBAIOIIUE 3HAHUS 110
OIIK-8. (bOpMHPOBaHvM ONITUMAJIGHOM  cHcTeMbl | (JOPMHPOBAHMS  ONTHUMAJIBbHOW | (POPMUPOBAHUS ONTHMAILHOHN | MpUHIMIAM  (OPMHUPOBAHUS
CrocobeH Eg;lﬁ\;?{flgﬁm CHCTSMI: KOMMYHUKAIUH B | CUCTEMBl ~KOMMYHHMKAllUM B | CUCTEMBbl KOMMYHHMKALlUH B | ONTHMAlbHOH CHCTEMBbI
OpraHnU30BbIBAT OpraHu3aLyH, yuUTbIBAS OopraHusanuu, YUuThIBas OopraHusanuu, YUYuThIBas OpraHu3aluu, Y4YuThIBas KOMMYHUKaAIIUN B
b U CoLManbHbIe,  STHHUECKHE, COLMANbHbBIE, ATHUYECKHUE, | COLUAIBHBIE, 3THUYECKHUE, | COLUANBHBIE, OTHUYECKHUE, | OpraHu3aluu, YUYUTBIBAS
KOHTPOJHPOBAT KOH(beCCI/IOHaJ'H)HI)Ie " KOH(I)CCCHOH&J'H)HBIC u KOH(I)CCCI/IOHaJ'H)HI)Ie u KOH(i)eCCI/IOHaJ'ILHI)Ie u COLIMAJIBHBIC, OTHHUYCCKHUC,
b KyILTYPHBIE pasman (33) KYJIbTYpHBIE Pa3Iudus KYJIbTYpHBIE Pa3Iuyus KYJIbTYPHBIE pa3Inyus KOH(eCCHOHAIIbHbIE "
panroHaILHYIO KYJbTYPHBIE pa3Inyus
6e30macHyIo He ymeer npumeHATh Ha | YMeeT INPUMEHATh Ha IPAKTUKE | YMeer MIPUMEHATD Ha | B COBEPLICHCTBE yMeer
HpO(peCCI/IOHaHB VYmMmeer MIPUMEHATH Ha | IPAKTUKE OJICMCHTBI DJICMCHTBI KOMMYHUKAITUN B IIPaKTUKE OJICMCHTBI MIPUMEHATH Ha IIPAKTUKE
HYIO IIPAKTUKE 3JEMEHTBl | KOMMYHHUKALUU B | OpraHU3alyy, c Y4eTOM | KOMMYHHKalUU B | 2IEMEHTHl KOMMYHUKallUd B
JESITENbHOCTh | KOMMYHUKAIHH B | OpraHM3allud, C Y4YETOM | COLMANbHBIX, STHUYECKHX, | OPraHM3alud, C  y4eTOM | OpraHHU3alluy, c y4eToM
Tpynmn u OpraHM3alid, C Y4YeTOM | COLMAIbHBIX, STHUYECKUX, | KOH(pEeCCHOHAIBHBIX U | COUUAIbHBIX, STHUYECKUX, | COLMANBHBIX, STHUYECKUX,
KOJIJIEKTHBA COLMAJBHBIX, OITHUYECKHX, | KOH(ECCHOHAIBHBIX U | KyJIbTYpHBIX pa3nuuuid, | KOHpECCHOHAIBHBIX U | KoH(ecCHOHAIBHBIX u
pabOTHHUKOB KOH()eCCHOHAIBHBIX U | KyJIbTYPHBIX Pa3Iuuuil JloIycKas 3HAQUYUTENbHbIE | KyJIbTYPHBIX pasnuuui, | KyJIbTYPHBIX pa3Iuuuil
KyJIbTYpHBIX pasnnduii (¥Y3) HETOYHOCTHU U MOTPELUTHOCTH JIOTIycKasl ~ HE3HAUYUTEJIbHBIE
HCTOYHOCTH
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KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 00y4eHHs 110
KOMITETEHIINN
JICTIATUTAHE 1-2 3 4 5

1 2 3 4 5 6
Bnageer HaBBIKAMH u | He BmageeT HaBBIKAMHU U Buageer HaBelkaMu U MeToAaMu | XOpOILLIO BIAJEET HaBbIKaMu U | B coBepiieHcTBe BiageeT
MeTogamu  (OPMHUpPOBaHMA | MeTomaMu GOpPMHUPOBaHUA | (hopMuUpOBaHHS HauOOJEe MeToAaMu (GOPMHPOBAHUS HaBBIKAMH M METOJAMH
Hanbonee s dexTuBHON | Hanboee Y3PpPEeKTHBHOM 3¢ eKTHBHON KOMMYHUKAIIUK B | Hamboinee 3¢ (heKTUBHOH (dopmupoBaHus HanboJIEe
KOMMYHUKAIHN B | KOMMYHHUKaIUH B OpTaHM3aINN I JOCTIDKEHHS | KOMMYHHKALIUH B 3¢ PEeKTUBHON KOMMYHHUKAIINU
OpTaHM3aINN JUIS | OpTaHW3alny Ul pe3ysbTaToB B paboTte OpTaHM3aIIH AJIs B OpTaHM3aIHHN I

JOCTH)KEHUS PE3YNbTATOB B
pabote koman s (B3)

JOCTHIKEHUS PE3yIHTAaTOB
B pab0OTE KOMaH/IbI

KOMaH/IbI, TOMyCKasi psijl
OLINO0K

JOCTUKCHUS PE3YyIbTATOB B
paboTe KOMaH bl

JIOCTHIKEHUSA PE3YNbTATOB B
paboTe KOMaH bl
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Hucuunnnna
Kon, cenmanbHocTh 21.05.06 HedTerazoBble TEXHUKA U TEXHOJIOTHU
Hampasnennocts TexHomorust OypeHust He(QTSHBIX U Ta30BBIX CKBaKHMH, Pa3paboTka u aKcIuryaranusi HepTSHBIX U Ta30BBIX MECTOPOKICHUI
MarucTpanbHbie TpyOOIpOBOABI U Ta30HehTeXpaHIINIIA; MaluHbl B 000pyI0BaHHE HEPTETa30BbIX MPOMBICIIOB

KAPTA

00ecre4eHHOCTH U CHMIIJIMHBI y4eOHOH M Y4eOHO-MeTOUYeCKOii JTUTepaTypoil

Termnorexyuka

[Tpunoxenue 2

Konunuects KontuHrent Hanuuue
Ne Hazpanue yueOHOTO, yaeOHO-METOANIESCKOTO U3IAHNUS, aBTOP, M3AATEIBCTBO, BU H3JAHUS, TOJ 0 obyuatomuxes, Obecneuennocts, AIEKTPOHHOTO
w/m M3NAHEA SK3EMIISAP HCTIONB3YIOIIUX 06yqa}01u1/1)§c:1 BapHanTa B
o B BHK YKa3aHHYIO nureparypoit, % IBC (+/-)
MTUTENATVNV
TemmomacooOMeHHOE 000pYIOBaHUE M TEIUIOBBIC MPOIECCH B CHCTEMaX TPAHCIIOPTAa M XPaHEHUS
1 Hehptn u Taza [Tekcr]: y4eOHWK ISl CTYISHTOB OOpa30OBaTEIbHBIX OPTaHU3AIMid BEICIIETO 4649P 30 100 +
00pa3oBaHMs, 00YJAIONIIXCS 0 HAMMPABICHUIO OATOTOBKK Maructpatypsl "Hedrerasosoe meno" /
10. JI. 3emenkoB [u ap.] ; pex. FO. [I. 3emenkos ; TroM['HI'Y. - Tromens :TroMI'HI'Y, 2015. - 175 c.
Kynunos, Bacunuit AnexcanapoBud.
Texuuueckas TepMOAMHAMHKA W TeIUlonepenada : yueOHWK it By3oB / B. A. Kymunos, D. M.
2 Kapramos, E. B. Ctedanrok. - 4-¢ u3n., nep. u gom. - Mocksa : M3narensctBo FOpaiit, 2020. - 454 oP 30 100 +
c. - (Boiciee obpaszosanue). - URL: https://urait.ru/bcode/449806. - Pexxum goctyma: misi aBTop.
noJib3oBarenci. - ObC "HOpaut".
Temmorexauka [Tekcr]: y4eOHWK JUIS CTYIEHTOB BY30B, OOYYAIONIMXCS MO CIEIUATBHOCTIM
HaNpaBJICHUS TOATOTOBKH  "DKCIUTyaTamys HA3eMHOTO TPAHCIIOPTA H  TPAHCHOPTHOTO
3 06opyoBaHusA" W TO HANpPaBIEHHAM IOATOTOBKH 0AaKalaBpoB "DKCIIyaTalusi TPaHCIOPTHBIX 46 30 100 -
cpencts" U "ODKcIulyaTanusi TPAHCIOPTHO-TEXHOJIOTMYECKUX MaliMH W KomiwiekcoB" / M. T.
larpoB [u ap.1: nox pex. M. T'. [larpoBa. - 3-e 3., crep. - Mocksa : Akagemus. 2013. - 288 c.
Tpancnopr u XpaHeHHe HedTH M rasa B IpuMepax M 3agadax [Texcr] : yueOHoe mocobme s
4 cTyaeHToB HedrerazoBoro npodwst / I'. B. baxmar [u ap.] ; pen. 0. /1. 3emenkos ; TroM[HI'Y. - 100 30 100 -

Tiomens : Bextop Byk, 2010. - 544 c.
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