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1. Ilepeyenb mNIAHUpPYEMBIX pe3yJbTATOB O0y4YeHUS] MO MCUHHILIHHE,
COOTHECEHHBIX C IUIAHUPYEMbIMH pe3yJIbTATAMH OCBOEHHS OCHOBHOII
npogeccHOHAIBHON 00pa30BaTeIbHON IPOrPaMMBbl

B pesynbrate ocBoenust OIIOII 6akanaBpuaTa 00y4aromMiicss JOJKEH OBIIAJIETh
CIIEAYIOIIMMU pe3yJIbTaTaMu 00y4eHUs 10 JUCLIUTUIUHE!

Koon PesyabTaTsl ocBoenus OITOII IlepeyeHb MIaHUPYEMBbIX Pe3yJIbTATOB
KomnemeHnyuu Cooepicanue komnemeHyuii Oﬁy‘leHl/ISI 0 JUCHMILINHE
CIIK-1 CIOCOOEH MOJICIUPOBATh, 3HaTh: OCHOBBI IIPOEKTHO-

KOHCTPYMPOBaTh U IPOEKTUPOBATh KOHCTPYKTOPCKOHN JESATEIIHOCTH;
TEXHUYECKHE O0BEKTHI, OJICKIY U OCHOBHBIE IIOHATHUSA u 3aKOHBI
TEXHOJIOTUYECKHE ITPOLIECCHI TEXHUYECKON TEPMOJUHAMUKU "

TEIUIOOOMEHa, OCHOBHBIE IIOHATHS U
3aKOHBI THJPOCTATUKH M THIPOIMHAMUKH,
TEXHUYECKH T'PAMOTHO OOBSCHATH 3TH
3aKOHOMEPHOCTH  IPUMEHHUTEIBHO IS
pEATbHBIX THAPABIMYECKUX CHCTEM;

YMeTh: BBINOJNHATH IPOEKTHBIC U
KOHCTPYKTOPCKHE Pac4eThl JUIsi 00BEKTOB
y4eOHoro, OBITOBOTO u
IPOU3BOJICTBEHHOTO Ha3HAYCHMS;
(bopmynHpoBaTh OCHOBHEBIE 3aKOHBI
TEPMOIUHAMUKHU u TeIIonepe1adH,
IPOU3BOJIUTH  OOINME  pacyeThl 110
TEIUIOBBIM yCTaHOBKAM M XOJIOJIWJIBHBIM
MaIlIMHaM, OPHUEHTHPOBATHCA B OCHOBHBIX
HMCTOYHHKAX TEIUIOBOM SHEPTHH,
OPUBOIUTH  TMPAKTUYECKHUE  MPUMEPHI
HCIIOJIB30BaHUST 3aKOHOB TEIUIOOOMEHA |
TEIUIOBBIX anmapaToB B JI€ATEIbHOCTH
4eloBeka;  GopMyTHpOBaTH  OCHOBHBIC
3aKOHBI TUAPOCTATUKU U TUIAPOJAUHAMUKH,
MPOU3BOJNTE PACUYETHl TPYOOIPOBOIOB,
PUBOANTH MpaKTHYECKHe pUMEpHI
HCIIOJIE30BAHUS THUIPOCTATUKH 51
TUAPOIMHAMUKY;

Bmaners: HaBBIKaMHU
KOHCTPYMPOBAHUS U MPOSKTHPOBAHUS
TEXHUYECKUX OOBEKTOB U
TEXHOJOTHYECKHUX MPOIIECCOB, aHATU30M
TETUTOBBIX TTPOIIECCOB, MTPOUCXOIATINX TIPH
BBIPA0OTKE TEIJIOBOM YHEPTUH, METOJaMU
COCTaBJICHMS TEIIJIOBOIO OajlaHca
KOTEJBHBIX arperaToB U TETIO0OMEHHBIX
anmapaToB; aHATU30M SHEPTreTHUCCKUX
peoOpazoBaHuil, MPOUCXOISIINX B pe-
QITBHO JICHCTBYIOIINX SHEPTETHICCKIX
CeTAX

CIIK-3 CIIOCOOCH OCYIICCTBIIATh
IKCILTyaTaUIo0, 00CITy)KHBaHUE
y4eOHOr0 TEXHOJIOTHYECKOTO
000pyI0BaHUs, YU€OHBIX MAaCTEPCKUX
1 OBITOBBIX IIOMEIICHUIT C Y4ETOM

3HaTh: TpeOOBaHUA TIO TEXHUKE
0€30IaCHOCTH M OXpaHe TpyHa; NepeueHb
y4eOHOro TEXHOJIOTUIECKOTO
o0opynoBanusi, TpeOOBaHUSA K Y4eOHBIM
MacTEepPCKUM, TEXHUKE; PUHIMIIBI




TpeOOBaHMI TEXHUKH OE30MACHOCTH U | IEHCTBUS M OCHOBHBIE THIIBI TEIUIOBBIX
OXpaHbl Tpyaa MalllH, TeMJIO0OMEHHBIX almaparoB u
TUIPABIMYECKUX MAIIWH;

YmeTh: 3¢ (HEeKTUBHO IKCILTyaTUPOBAThH
u  0o0coyXuBaTh y4eOHO-MaTepHAIBHYIO
0a3y mo oOpabOTKe MaTEpPHAIIOB, C YIECTOM
TpeOOBaHUII TEXHHUKH OC30MACHOCTH U
OXpaHbl TpyAa,; OOBSCHATH
KOHCTPYKTHUBHBIC  3JIEMEHTHI  TEILIOBBIX
MallluH,  OOBSACHATH  KOHCTPYKTHBHBIE
JJIEMEHTBI THJIPOTEXHUYECKUX
COOPYKEHUI;

Bnagerb: HaBBIKAMU  BBITIOJIHEHUS
TEXHOJOTMYECKUX OIepaluil ¢ ydeToMm
TpeOOBaHUI TEXHUKH O€30MacHOCTH |
OXpaHbl TpyJda; METOJUKOW BBIOOpa U
WCIIOJIb30BaHUS puOoOpoB
THJIPABINYECKOTO KOHTPOJIS
(BakyyMMETpPOB,  MAaHOMETPOB,  pacxo-
JIOMEpPOB, ypPOBHEMEPOB, BIArOMEpPOB U
T.1.)

2. Mecrto nucuuiuiaabl B cTpykrype OIIOII 6akanaBpuara

I[aHHaFI AUCHUIITIMHA OTHOCHUTCA K MAaTECMAaTUUCCKOMY U €CTCCTBCHHOHAYYHOMY LIUKITY.

Kpr «Temnorexuuka u ruapaBjiiKa» OIIMPACTCA Ha MATEMATHKY, q)HSI/IKy, XHUMHIO,
WHXXEHEPHYIO TpaduKy, TEXHHYECKYI0O MEXaHWKy W T.Jd., U CIY)KUT OCHOBOM IJIi MHOTHX
CIICKYPCOB.

Hens qucuuminunel  «TennoTexHuka U TUAPABINKa» — (OPMUPOBAHUE Y CTYACHTOB 3HAHUI
O TCIUIOTCXHUKE U TCIJIOBBIX MAllIMHAX, Pa3BUBATb HABBIKH U YMCHU OOBSACHSATE U MNOAACPIKUBATDH
Ha MPAKTUYCCKUX IMMPUMEPAX OCHOBHBIC IMPUHIUIIBI TCIIJIOBBIX IMMPOIECCOB, a TAKKC 3aKOHOMCPHOCTHU
TCPMOANHAMHUKUN W TCIUIONICpCAaun; O TCOPECTHUYCCKUX OCHOBAX HOKOHmeﬁCH u )IBI/I)KYH.[GI\/'ICH
KOHI[GHCI/IPOB&HHO?I KHUJIKOCTH U ra3a; pa3sBUBATb HABBIKM W YMCHUA OOBSICHATE U IMOATBCPKAAThL HaA
MMPAKTUYCCKUX IMPUMEPAX OCHOBHBIC 3aKOHOMCPHOCTH, IMPOABIAIOMIUCCA TPU ABUXKXCHHUU U ITOKOC
KUIOKOCTHU, 000CHOBLIBATE MCKIIPECAMETHBIC CBA3U C APYTHUMU AUCHUIIIIMHAMUA ITOMU CIICIUAJIBHOCTH.

321,[[8.‘11/1 AUCHUITIIMHBI «TemnmoTexHuka u THApPABJIHKa»:

— JaTb MPCACTABJICHUEC O TCOPECTHYCCKUX OCHOBAX TCIUIOTEXHUKU: TCPMOAWMHAMUKE,
TCILIONEpeaavYC U TCINIOBBIM MallIMHAM;

- Cq)OpMHPOBaTB MNpEaACTaBJICHUE O pPCAJIbHBIX THUIIOBBIX MPOHECCAaxX, HUCIHOJIb3YEMbIX
YCJIOBCKOM JJII MPOMBIINIJIICHHOCTHU U OpraHu3allun )KI/I3H606CCHC‘-ICHI/IH;

— (opMupoBaTh y OyAylIIuX yduteneid HeoOX0IUMBIE IS COBPEMEHHOTO YeJIOBEKA 3HAHUS B
00/1aCTH TEINIOTEXHUKHU U TEIIOBBIX MalluH,

- JaTb MPCACTABICHHUC O COBPEMCHHBIX TCOPECTUUYCCKUX OCHOBAaxX THAPOCTATUKHU U
TUAPOJUHAMUKH,

- chopMupoBaTh  INpEACTaBICHHE 00 DHEPreTUYecKUX  MpeoOpa3oBaHUSAX — MPHU
JBHXXCHUH XKUIKOCTH,

- J4aTb MOJIHOC MPCACTABJIICHUC O Maciradbax PCAIBLHOTO UCIIOJIB30BAHUSA THAPABINYCCKUX
CHUCTCM Ha COBPECMCHHOM 3Tarl€ pasBUTHUA TCXHUKHU

- PacIIMpUTh U 3aKPENUTh HOTyYEHHbIE paHee 3HAaHUS B KypcaxX (M3HKH, MaTEMAaTUKH,
TCOpCTH‘lCCKOfI MCXAaHWKHU U Ap. IIpU U3YYCHHUU KypCa «TenyoTexHuKa u TUApaBIIUKa»,

- copmupoBarh y Oyaymux yduTelned HEOOXOAUWMBbIE s COBPEMEHHOTO YelIOBeKa

3HaHUA B 00JIaCTH SHEPTreTHKU
JucuuninHa n3ydaercs Ha 4 kypce B 8 ceMecTtpe.



3. O0beM OMCHUIVIMHBI B 32a4Ye€THBHIX €IUHHUIAX C YKA3aHHUEM KOJU4YeCTBA
aKaJieMU4eCKNX YaCOB, BbIJIEJEHHBIX HA KOHTAKTHYI0 padoTy o0y4arwimmxcs ¢
npenojaBarejeM (M0 BHAAM 3aHATHH) W Ha CAMOCTOSTEJbHYH PpPadoTy

00y4arImnxcs

OO11ast Tpy10eMKOCTh (00bEeM) MUCHUILIMHBI cocTaBiisieT 4 3auetHbix enunui (3ET), 144

aKaICMHUYCCKUX YacCOB.

3.1. O6vém oucuyunaunsvl nO 8UOAM YUeOHBIX 3aHamuil (6 uacax)

Bcero uacos

JUIs OYHOM | ISt 3a04HON
O0béM TUCHUTIIIMHBI $OpMEI Jo4H0-3209HOI
00yueHus hopmbi

o0yueHus
OO6m1ast TpyI0EMKOCTh JTUCITUTUTHHBI 144 144
KonrakTtHast paboTta oOy4aronmxcs ¢ npemnogaBaTesiem (1o
BUJIaM Y4eOHBIX 3aHsTHIA) (BCEro)
AynmutopHast paboTa (Bcero): 70 16
B T. YHCJIE:
Jlexumn 28 8
CeMUHAapBI, MPAKTUYCCKUE 3aHITHUS
[IpakTuKyMmBI
JlabopaTopHbie paboThI 42 8
B 1.4. B uHTEpaKTUBHOU (hopme 16 2
Bueaynuropnas pabota (Bcero): 74 128
B ToMm uncie, nHIMBUAYyalIbHAS paboTa 00YyUAOIIMXCS C
MIPET0IaBaTeIIeM:
KypcoBoe npoekTupoBanue
['pynnoBas, HAUBHIYalbHAS KOHCYIbTAIMS U UHBIE BHUJIbI 4
y4eOHOH e TeNFHOCTH, TIPEyCMaTPUBAIOIINE TPYIIIOBYIO HITH
VHIMBUYAJIbHYIO paboTy 00yJaromuxcs ¢ NpernoaaBaresieM
TBopueckas padoTta (dcce)
CamocrosTenbHas pabota 00ydaronuxcs (BCero) 74 124
Bua npoMexxyTodHOH atTecTaiy 00y4Jaromerocs (3a4er) 3auert ¢ 3auert ¢

OLICHKOU OLICHKOH

4. CoaepkaHue TMCUUILINHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3jaeiam) ¢
YKa3aHHEM OTBEJEHHOI0 HA HHUX KOJHMYECTBA AKAJAEMHUYECKHX YaCcOB U BHUI0B

Y4eOHBbIX 3aHATHI

4.1. Pa3zoenvt oucuyuniunvl u mpyooeMKOCMb NO 6UOAM YYeOHbIX 3aHAmMUUl (8

akaoemuyeckux 4acax)

0714 3a04HOU hopMmbl 00yUeHUA

- Buabl yueOHbIX 3aHATHH, BKJIOYAS
S CaMOCTOSITEIbHYIO padoTy
= o
3 £ 2| o0y4aromuxcsi 4 TPYI0eMKOCTh ®opmBbI
Q
H-OB Y
Ne Paznen gegd (B uacax) TEeKYIIEero
n/n JUCIHUILIAHBI E ayIuTOPHbIE CaMoCTOSITENb KOHTPOJIs
= yuyeOHble 3aHATHS Hasi padoTa ycIeBaeMoCTH
odyuarommnxcsi
BCero JIEKIIHH CeMHUHAPBI,
NpaKTH4YecCKue
SAHATHS
1. | Texuuueckas 22 2 - 20 KoHnTtposnbHas




- Buabl yueOHbIX 3aHATHH, BKJIOYAS
5 CaMOCTOSITEIbHYIO padoTy
§ % 2| obyyarommxcsi 4 TPYA0€MKOCTh ®opMbI
Ne Paznen S ’§ § (B yacax) TeKyIIero
n/n AUCHUTLTAHBI 2 ay/IMTOpHbIE caMoCTosITeNTh KOHTPOJIS
= yueOHbIe 3aHATHS Hasi padora ycrneBaeMocTH
o0yuaIuxcs
BCero JIEKIHH CEeMHUHAPBI,
npaKkTH4YecKue
3aHATHA
TEPMOJIUHAMUKA pabora
2. | TemmooOmeH 23 1 2 20 KoHnTtposbHas
pabora
3. | TemoBbie ycTaHOBKHU 46 2 4 40 Pedepar
4, I'uapocraTuka 21 1 - 20 Kontponbnas
paborta
5. | 'mppoaunamuka 28 2 2 24 KonTponbHas
pabora
NTOI'O 144 8 8 124

4.2 Cooepicanue oucyuniunvl, CMpyKmypupoeannoe no memam (pazoenam)

Cooepotcanue 1eKYUOHHO20 Kypca
Pazgea 1. Texunueckasi TepMOJAMHAMHMKA
1. TepmonnHaMuyeckasi CUCTEMA U apaMeTpbl €€ cocTosIHUSL. [1epBhlii 3aKOH TEPMOAMHAMUKH.
2. Temnnoemkoctb. Bropoii 3akon Tepmoannamuku. Lukier Kapao.
3. Tepmoamrammueckue nporeccsl. [Iporecc mapoodpazoBanus. JlmarpaMMel.
4. Tukisl nopriHeBbIX KomipeccopoB. Hukmer IBC. Hukner I'TY.

Paznen 2. Tennoodmen
5. Bunsl TeninoodMeHa TErIONpOBOAHUKOB IJIOCKUX U IIIMHAPUYECKUX CTEHOK.
6. Terutonepenadya depe3 IUIOCKHE W [WIMHAPUYECCKHE CTEHKH. Pacder TermiooOMeHHBIX
anmnapaToB.
Pa3nea 3. TenjioBble yCTAHOBKH
7. TomnmuBo. MeTobI CKUTAHUS TOTUINBA.
8. TommuBHEIC ycTpoiicTBa. KOTenbHBIE arperaTsl.
9. TemnunoBoii Oananc KoTenbHOTO arperara. [lapoBsie TypOuHBI. TenaoBbie CTEHIBI.
10.ATOMHBIE  JJICKTPOCTAHIIMHM. YCTAaHOBKM [0 MPSAMOMY TIPEBpaIlCHHIO TeIjla B
3IEKTPOIHEPTHIO.
Pa3nen 4. 'mapocraTuka
11. dusnyeckue cBOCTBA KUAKOCTH. OCHOBHOE YpaBHEHUE TUIPOCTATHKH.

12. JlaBneHue KUIKOCTH Ha TUIOCKKE U IMJIMHAPUYECKUE CTEHKH.
Paszgea S. 'mppoannamuka

13. OcHOBHBIE OTpeeIeHUs THAPOTUHAMUKH. Y paBHeHHE bepHym.

14. TI'mppaBnuueckue  CONPOTHBIEHMS W IOTEpPH  Hamopa. PeXuMbl  JABHUKEHUS
KUIKOCTH.

15. UctedyeHune KUIKOCTH U3 OTBEPCTUH U HACAJIOK.

16. Pacuet TpybomnpoBoioB. ['uapaBnuueckuii yaap.

Tembl nabopamopmvix 3auamutl

1. [lnarpamwmel i-S. Penrenue 3aa4.

2. TemnonpoBOAHOCTH HUIUHAPUIECKON CTEHKU TermonpoBoIHOCTh IUTUHAPUIECKON CTCHKH.
3. Ompenesnenrie BIAXHOCTH, 30JJbHOCTH U BBIX0/1a JIETYYHX BEIIECTB B TOILIUBE.

4. TIpubopsl A U3MEPEHUs TeMIIepaTypbl U YPOBHSI.

5. TIpubops! nans M3MEpEeHHs JaBICHUS U PACX0/Ia.



6. YpaBHenue bepHymM Ui MOTOKA peaibHOM KUAKOCTH.
7. Omnpenenenue kodddummenta Japcu u abCoMOTHON MIEPOXOBATOCTH.
8. Ompenenenre Kod(p(HUIMEHTOB MECTHBIX COMPOTUBICHUH.

5. IlepeyeHb Y4eOHO-METOAHUYECKOr0 obOecnmedeHus: JJIsi CaMOCTOSITeIbLHOM
padoThl 00Yy4AKOIIMXCS MO JUCHUIJINHE

CnucoK yu4eOHBIX MAaTepUajIoB JJII CAMOCTOSTEILHOTO U3YUCHUS TUCITUTIIMHBI IPUBOIUTCS B
pazaene 7.

TeMbl, BBIHOCUMBIC JIJISI CAMOCTOATEC/ILHOI'O U3YUYCHUA

1.

2.

ROONOOA~®

6.

0.
11.
12.
13.
14.

HBI/IFaTeJ'II/I BHYTPCHHCTO CropaHusd U UX OCHOBHBIC XapaKTCPUCTHUKU, HHAUKATOPHAaI,

s dekTuBHAS U TUTPOBAS MOITHOCTh; Tepmuueckuid KIT/] mukoma.

[TapoTypOuHHBIE YCTAaHOBKH, MPUHLHUIIUAIbHAS CXEMa, XapaKTEePHUCTHUKA, MPUHIUI

paboThl, uaeanbHble HUKIBL, TepMuueckue KIT/I.

PeakTuBHBIE IBUraTeNN, UX YCTPOUCTBO, IPUHIUI IEHCTBUS.
XO0J0IUIBHBIE MAIIMHBL;, CXEMBI, IPUHLAI JEHCTBUS U U1€ATIbHBIN LUK
Bo300HOBIIsIEMBIE 1 HEBO30OHOBIISIEMbIE SHEPIOPECYPCHI.
DKOJIOTUYECKHE BOIIPOCHI SHEPTETUKH.

[TopmneBble Hacocel. KOHCTpYKIMY ¥ IPUHIUI IEHCTBUS.
[{enTpobexxHble Hacochl. KOHCTPYKIMY U IPUHLIMIT JEHCTBUSL.
Potopnsle Hacocel. KOHCTpyKIIMY ¥ IPUHIUIT AEHCTBUS.

ITopiHeBOM rUAPOITHEBMONIPUBO. KOHCTPpYKIIMS ¥ IPUHLIAI JEHCTBHS.
LlenTpoOEKHBIE THPOABUTATEIH.

Poropssle runpoasurareny.

OO0bemHble rupoIepeayn.

['mppoarHaMu4ecKue nepenayn.

@®oHI OLEHOYHBIX Cpeacrs /Jisd MHpoBeACHUA l'[pOMC)KyTO‘IHOﬁ

arrecranmun OﬁyanOlHHXCﬂ o JTMCIHMUILJIMHE

6.1. Ilacnopm ¢honoa oyenounvix cpeocme no OUCUUnIUHE

Neo | Kontponupyembie pazaens | Kox xkoHTponupyemoil KOMIETEHIMH (WU | HAUMEHOBAaHUE
n/m | (Tembl) JTUCHUTIIMHEI | e€ 4Yacth) / U ee (PopMyIUpoBKa — 70 | OIEHOYHOTO
(pe3ynbTaThl 1O pasjienam) IHCENAHUIO CpeJicTBa
1. | Texguueckas CIIK-1, 3Hate ocHOBHble TOHATHS U | KoHTponbpHas
TepPMOIMHAMUKA 3aKOHBI TEXHUYECKON TEPMOJUHAMUKH, pabota

yMeTh (HOpPMYyITUPOBATh OCHOBHBIE 3aKOHBI
TEPMOJIMHAMUKH

2. | TemtooOMeH CIIK-1, ymerp mnpuBOauTh mpakTudeckue | KoHTponpHas
MIpUMEPBI HCITOJIb30BaHUS 3aKOHOB | paboTa
TEIJIOOOMEHAa W TEIUIOBBIX arapaToB B
JIeSITEIIbHOCTH YCIIOBEKA;
BJIQJIETh METOJJAMU COCTABJICHHS TEIJIOBOTO
OamaHca KOTEJIBLHBIX arperaToB H
TEMI000MEHHBIX annapaTroB

3. | TemioBbIe YCTaHOBKH CIIK-1, ywmetb npou3BOAUTE obmue | Pedepar
pacyeTrpl 1O TEIUIOBBIM YCTAaHOBKAM U
XOJIOTMIEHBIM MaIllIiHaM,
OPHUEHTHPOBATHCS B OCHOBHBIX MCTOYHUKAX
TEIJIOBOM HEPrUu;
CIIK-3, 3HaTh NPUHIMIBI JCUCTBUS U
OCHOBHBIE THUITBI TEIUIOBBIX MAaIlIHH;
yMETh OOBACHATH KOHCTPYKTHUBHBIE
3JIEMEHTHI TEIIJIOBLIX MAIllUH




Ne | Konrponupyemsie pazaenst | Konx koHTponmupyemoil KOMIETCHIUH (WU | HAMMEHOBAaHUE

n/m | (Tembl) JTUCIUTIIMHEI | e€ 4dacth) / W ee (OpMyIUpOBKA — 70 | OIEHOYHOTO
(pe3yabTaThl 1O pa3fenam) | HCelaHUro CpeJicTBa
4, ['mnpocraruka CIIK-1, 3Hate mnoHsATHA W  3akoHbl | KoHTposibHas
THJIPOCTATUKHY; pabota
yMeTh (POpPMYIHpPOBATH OCHOBHBIC 3aKOHBI
TUIPOCTATHKHU
5. ['mnponuHamMuka CIIK-1, 3Harb ocHOBHbIE TmOHATHS U | KoHTposibHas

3aKOHBI THIPOCTATHKH W TUAPOIMHAMUKH, | paboTa
TEXHUYECKH TPaMOTHO OOBACHATH ITH
3aKOHOMEPHOCTH  MPUMEHHUTEIBHO IS
pEaTbHBIX THIPABIUYCCKAX CUCTEM;
CIIK-3, BiageTb METOIUKOW BbIOOpa U
UCIIOJIb30BaHUS puOOpOB
THJIPABIUIECKOTO KOHTPOJIS
(BakyyMMETpOB, =~ MaHOMETPOB,  Pacxo-
JIOMEpOB, YPOBHEMEPOB, BIAaroMepoB U
T.I1.)

6.2. Tunoevte KOrmpoJibHble 3a0aHUA WU UHbLE mamepuaiol

6.2.1 3auer

a) TUIIOBBIE BOIIPOCHI (3aaHMsI)
TepmoauHaMHuueckass CUCTEMA U IapaMETPhI €€ COCTOSTHUSA
IlepBbIid 3aKOH TEPMOAUHAMUKHU
TennoemkocTs. MaccoBas, 00beMHAasI U MOJIbHAS TEMJIOEMKOCTH
Bropoii 3akoH TepmoauHamMuku. [Ipsimble 1 0OpaTHbIE LIUKIIBI
Tepmuueckuit KI1J1 u xononunbubiil koagduuent. [Huknel Kapro
N3o0xo0pHsIl IIpoLecce
N306apHbIii npoiiecc
N3otepMuueckuii mpouecc
AMabaTHBIN U MTOJTUTPOITHBIN MPOIECCHI
. Bonsnoit nap. TepmoanHamuueckue TabIUIbl BOJBI M BOASHOIO MMapa
P-V, T-S, i-S — quarpaMMbl BOJIbI X BOJISTHOTO Tapa
. ITuKJIBI MapOCUIIOBBIX YCTaHOBOK. [[pUHIIMNINAIBHBIE CXEMBI YCTAHOBOK
Tennoobmen. Buasl nepeHoca TeIOTH: TETIONPOBOIHOCTh, KOHBEHIIUS U T.1.
TennonpoBonHocTh. 3akoH @ypbe. KoadduimeHt TenaonpoBoHOCTH
TennonpoBOAHOCTE OHO- U MHOTOCJIOMHBIX INIOCKHX Y HUIMHAPUYECKUX CTEHOK
. KonBekTuBHbIi TemnoooMeH. YpaBHenue Hetorona-Puxmana
. Koapdunuent remnonepenaun
TernnmooOmen n3nmyyenus. OO1IMEe TOHATUS U ONIPE/IEIECHUS
. IIpoueccsl cropanus TOIUIMBA
Tonounsle ycTpoiicTBa U UX Kiaccupukanus
Tennorenepupyromue yctaHoBKUA. CyITHOCTh M HA3HAUEHHUE
. Knmaccudukarus napoBbIx 1 BOZOIPEHHBIX KOTIIOB
OcHOBHOE M BCIIOMOTaTeIbHOE 000pyI0BaHUE KOTEIBHBIX YCTAHOBOK
. XonoaunabHble ycTaHOBKU. CxeMa U HUKJI TapOKOMIIPECCUOHHOM XOJIOAWIBHON YCTaHOBKH
. XonoauabHbIA KOAGGUIUEHT U XOJI0JOPOU3BOAUTEIHHOCTh YCTAHOBKU
. IloTpeburenu Temia, UICTOYHUKH TEIUIA U CUCTEMBbI TEIUIOCHA0KEHUS
OxpaHa OKpy’Karolei cpebl pH BbIPA0OTKE TETJIOBON IHEPTHHU
. ATOMHBIE TEIJIOBBIE CTAHLIUU
. YCTaHOBKHM MO IIPSMOMY MPEBPALIEHUIO TEILIA B AJIEKTPOIHEPIHIO
30. Huknsr teroBeix nurareneit: JIBC, I'TY, koMipeccopoB, peakTHUBHBIX U PaKETHBIX
IBUTaTEICH

BOoo~NoORWNE
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3l ®dusnueckue CBOMCTBA XUIKOCTU

32. OcHOBHOE ypaBHEHHUE THAPOCTATUKH. DMIOPHI THAPOCTATHYECKOTO JABICHHUS

33. 3axon [Tackans. 3akoH Apxumena. Y CIOBUE TUTABAHUS T

34. Cwuua naBneHHs Ha IJIOCKUE CTEHKHU (pacueT CHIIbI U KOOPAWHATHI €€ IPUII0KEHNU)

35. Cwuua naBneHHs HA KPUBOJIMHEHHBIC U IIMITMHIPHUECKUE CTEHKH (pacyeT CUIIbI U
KOOPJIMHATHI €€ TMPUIIOKECHUS)

36. BriBoa ypaBHeHMs BepHYIIH U1 SIIeMEHTapHON CTPYHKU MI€AIBHOM KHUIKOCTH

37.  YpaBHenue bepHymm asist 31€MEHTApPHOM CTPYHKHU U TOTOKA peaibHON KUIAKOCTH

38. IlpakTuueckoe MpUMEHEHHE ypaBHEHUs bepHymum

39. [ToTepu Hamopa

40. 3onbl conportusienus. I'papux Hukypanze

41. HcreueHne KUKOCTH Yepe3 OTBEPCTHS U HACAIKU

42. [MuppaBnuueckuii yaap

43, PacueT KOpOTKUX, JNIMHHBIX, CAQPOHHBIX TPYOOIIPOBOIOB

44, PacueT mapaieNbHbIX U IMOCIIEI0BATEIBHBIX TPYOOIIPOBOIOB
45. ['padoanamuTHUECKUi METOJ] pacueTa TPyOOIIPOBOIOB

K cnmade 3ayera noOIMycKarTCs TOJNBKO T€ CTYIEHTHI, KOTOPHIC BBITIOJIHUIM BCE JIAOOpaTOpPHbBIE
paboThL.

Pe3ynbTarhl 3aueTa OnpeestoTcs OLEHKAMU «OTIMYHOY, «XOPOII0», «yJOBIECTBOPUTEIHHO,
«HEYAOBIETBOPUTENIbHOY». Ilpu ompeneneHnn KpuTepus BBICTABICHHSI OLIEHOK YYMUTHIBAIOTCS
YPOBEHb TPUOOPETEHHBIX KOMIIETEHLIUI CTY/IEHTA 10 COCTABJISIOIIUM «3HATh», KYMETbY, «BJIAJEThY.
KOMIIOHEHT «3HaTh» OLIEHHWBAETCS TEOPETUUYECKMMH BOIPOCAMHM IO COAECPKAHUIO JUCLUIUIMHBL,
KOMITOHEHTBI «yYMETb» U «BIAAETh» - MPAKTUKOOPUEHTHUPOBAHHBIMU 33aHUsAMU. BaxkHoe 3HaueHue
UMEIOT 00beM, TIIyOWHA 3HAHWH, ApPTyMEHTHPOBAHHOCTh M JIOKA3aTENbHOCTh YMO3aKIIOYECHUH
CTYZIEHTA, a TAKXKE OOIINN KPYro30p CTy/AEHTA.

[Tpu BBICTaBIEHNUHU OLICHKH 3K3aMEHATOP PYKOBOJCTBYETCS CIIEIYIOIINM:

- OLEHKAa  «OTJIMYHO»  BBICTABJISIETCS  CTYAEHTY, IIOKa3aBIIEMY  BCECTOPOHHHUE,
CUCTEMATU3UPOBAaHHbIE, TJIYyOOKHE 3HaHUS Y4eOHOM NpOrpaMMbl, YCBOMBIIEMY OCHOBHYIO
JUTEPATypy U 3HAKOMBIH € JOMOJIHUTENBHOM JINTEPATYPOH;

- OLIEHKH «XOpOILIO» 3aciIyKMBaeT CTYJIEHT, OOHApyKMBIIUK TIOJIHOE 3HaHHE Y4eOHO-
IIPOrPaMMHOI0 MaTepuaja, yCBOMBIINI OCHOBHYIO JIMTEPATYpPy, PEKOMEHJOBAHHYIO B IPOrpaMMe,
HO HEIOCTaTOYHO INIyOOKO M3YYMBIIUHN JOMOJHUTEIbHBIE MAaTEPUAJIbl 10 W3Y4aeMON JUCIUILINHE;
KaK TIpaBWJIO, OLEHKA «XOpOIIO» BBICTABIAETCS CTYAEHTaM, II0KAa3aBIIMM CHUCTEMATHYECKUN
XapakTep 3HAHUW 1O JUCLUIUIMHE U CIHOCOOHBIM K HX CAaMOCTOSITEIbHOMY IIONOJHEHUIO H
OOHOBJICHHIO;

- OLICHKU «YyJIOBJIETBOPHUTEIBHO» 3aCIyXHUBAeT CTYAEHT, OOHApYKUBILIHUN 3HAHHWE OCHOBHOTO
y4eOHO-TIPOrPaMMHOI0 MaTepuallia B MUHUMAJIbHOM 00beMe, JOCTATOUHOM JUIs AajbHenIel yueOn
U npencTosiiei paboTsl 1o npodeccuu, 3HaKOMBINA ¢ OCHOBHOM JuTepaTypoit. Kak npaBuio, omeHka
«YAOBIIETBOPUTEIBHO», BBICTABISETCS CTYAEHTaM, JIOIMYCTUBLUIMM IIOTPEIIHOCTH B OTBETE Ha
HK3aMeHe, HO 00JaJaroluM HEOOXOAUMBIM MOTEHIIMAIOM JI UX YCTPaHEHHUs MOJ PYKOBOACTBOM
IpenoaaBaTes;

- OLIEHKA «HEY/I0BJIETBOPUTEIILHO» BBICTABIIAETCS CTYJAEHTY, OOHAPYKHUBIIEMY 3HaYUTENbHbIE
npobensl B 3HAHUSAX  OCHOBHOTO  y4eOHO-IPOTPAaMMHOTO  MarepHuaia,  JIOIyCTHBIIEMY
MPUHILIMITAATIbHBIE OIIMOKU B OTBETE Ha 3a4eTe.

6.3. Memoouueckue mamepuainsl, onpeoensaioujue npoueoypbl OUEeHUGAHUA 3HAHUIL,
YMeHUIl, HA8bIK08 U (UU) ONbIMA JeAmeabHOCHU, XapaKmepusyloujue Imansl
dopmuposanus komnemenyuii
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JUCLHUIIIMHOM, B 3aJaHHBIC IIPENOAABATEIIEM CPOKHM IPOBOAMTCS TEKYIIUH U IIPOMEKYTOUHBIN
KOHTPOJIb 3HaHMH, YMEHMH M HaBBIKOB Ka)J0ro oOydarouierocs. Bce BuabI TeKyIero KOHTpOJIs
OCYHWICCTBIAKOTCA Ha IMPAKTUYCCKUX 3aHATUAX. HpI/I OLICHKC KOMHGTCHL{I/If/’I MIPUHUMACTCA BO
BHUMaHHE (HOpMHUPOBaHUE NPO(PECCUOHATBHOTO MUPOBO33PEHHUS, OIIPEAECIIEHHOIO YPOBHS KYJIbTYpBI,
OTHYCCKHUEC HAaBbIKH, HABBIKU BJIaJICHUA BBEIUMCIIMTEIbHON TEXHUKOU U IMporpaMMHbBIMU MMPOAYKTAMU
JUI PEeLIeHUs IPAaKTUYECKUX 3a/1a4, a TAKXKe JIMYHbIE KaueCTBa 00Yy4aroIerocs.

[Ipouenypa oOlEHMBaHHS KOMIIETCHLMI OOy4yaroIMXCs OCHOBaHa Ha  CIEIYIOINX
CTaHJapTax:

1. IleprogMYHOCTB POBEAEHUS OLICHKH.

2. MHOrOCTYIIEHYaTOCTh: ~ CaMOOLIEHKa  OOydyarollerocs,  OLIEHKa  IIperojaBaTelieM,
00CyXJIeHUE PE3yIbTATOB U KOMILIEKC MEp 110 YCTPAHEHHIO HEJOCTATKOB.

3. CobmrofieHre Mocie10BaTeIbHOCTH IPOBEICHHUS OLIEHKU: MPEAYCMOTPEHO, YTO pa3BUTHUE
KOMIIETEHIIMM MJIET 110 BO3PACTaHUIO MX YPOBHEH CIOKHOCTH, a OLEHOYHBIE CPEACTBA HA KaXI0M
JTare y4uThIBAOT 3TO BO3PACTaHHUE.

4. 151 OJOKHUTEIBHOM OIIEHKH CTYACHT JI0JDKEH UMETh He MeHee 50 6auios.
BajnbHO-peliTHHIOBas IKAJIA OLEHUBAHUSA Pe3yJbTATOB OCBOCHUS JMCIUILIMHbI

Otan (00bEKT OIICHUBAHMUS) PeiTrHTOBBI

i Oamn
(MUHUMYM -
MaKCHUMYM)

1 [Toceenue 3ausaTuin 0-10

2 WuauBuayaibHbBIC 3a1aHAS 3-10

3 TectoBble 3agaHus 5-20

4 AynuTopHas paboTta (aKTUBHOCTb, IUCKYCCHS) 3-10

5 DK3aMeH (3a4er) 0-50

7. IlepeyeHb OCHOBHOW ¥ [ONOJHUTEJbHOM Y4eOHOW JMTEpPaTypBhl,
HEe00X0AUMOI 1JI1 OCBOCHUS TUCIMILIMHBI

a) OCHOGHAA yueOHasn numepamypa:

1. T'mppaBnuka, rUIpOMAaIIUHBI U THAPONHEBMONpUBO [Tekcr] : yuebHOe mocoOue A By30B /
T. B. Aprembesa [u ap.] ; mox pexa. C. I1. Crecuna. - 3-e u3j. ; crep. - MockBa : AkajeMus,
2007. - 335 c. : un. - (Beicuee npodeccuonanbHoe obpasoBanue). - bubauorp.: c. 332. -
ISBN 9785769539220 Konuuectso: 100

2. Tennorexnuka [Tekct] : yueOnuk / mog pea. M. I'. lllarposa. - 2-e uzganue, UcrpaBieHHOE. -
M. : Akanemus, 2012. - 288 c. - (Bsicuiee npogeccruoHaibHOEe 00pa30BaHUE : TPAHCIIOPT)
(bakanaspuar). — I'pup YMO "donymeno". - ISBN 978-5-7695-8749-8 Konuuectso: 10

0) 00NOJIHUMENbHAA YUeOHaA Tumepamypa:

1. Tunpasnuka [DnekTpoHHBIH pecypc] : yueOHO-MeTonuyeckoe mnocobue / MUHHUCTEPCTBO
obpazoBanus u Hayku P®, ®I'BOY BIIO «Camapckuii rocyjapCTBEHHbBIH apXUTEKTYPHO-
cTpouTenbHbIi yHUBepcuteT» ; cocT. E. A. Kpectun, A. JI. Jlykc u np. - Dn. TeKCTOBbIE
nanHsle. - Camapa : Camapckuil TOCyIapCTBEHHBIH apXUTEKTYPHO-CTPOUTENBHBIN
yauBepcuteT, 2013. - 260 c. : mwi. - budmmorp.: c. 225. - ISBN 978-5-9585-0509-8. — Pexxum
nocryma: http://biblioclub.ru/index.php?page=book&id=256107

2. CemenoB, lO. II. Temnorexnuka [DaekTpoHHBIH pecypc] : y4ueOHHK/FO.IT.CeMeHOB,
A.B.JIeBuH - 2 u3n. - On. TekcToBbie AJaHHBIC. — Mocksa : HUILl MH®PA-M, 2015. - 400 c. -
(Briciiee oOpaszoBanme: bakamaBpmar). - ISBN 978-5-16-010104-0. — Pexum moctyma:
http://znanium.com/catalog.php?bookinfo=470503

3. KpamennnnukoB, B. B. I'mapaBnvka u ruaponpuBo [DNeKTpOHHBIH pecypc] : ydeOHO-
Metonudeckoe mocodue / B. B. Kpamenunnukos, B. U. 3anpsraes ; HoBocub6. roc. nen. yH-
T. - HoBocubupck : HI'TIY, 2014. - 98 c. : min. - bubmuorp.: ¢. 66-67. - Pexxum gocryna:
https://icdlib.nspu.ru/view/icdlib/4406/read.php



http://biblioclub.ru/index.php?page=book&id=256107
http://znanium.com/catalog.php?bookinfo=470503
https://icdlib.nspu.ru/view/icdlib/4406/read.php

8. Ilepeyenb pecypcoB HMH(POPMANMOHHO-TEJEKOMMYHUKAIMOHHON CeTH

«HTEpHET», HEOOXOAMMBIX /1JISI 0CBOEHMS JUCHMIIIMHBI
http://www.znanium.com
http://biblioclub.ru
https://icdlib.nspu.ru

9. MeToanuyeckue yKa3zaHus JJIs1 00y4alomuXcsl 0 0CBOCHUIO TUCIUIIINHBI

Ilepen BbIONIHEHWEM HOBOMl jabopaTopHOl pabOTHl HEOOXOAMMO MPOAHAIU3UPOBATH

JICKIIMOHHBIA MaTepuall M TMOBTOPUTH MaTepHall MpeAbIAyIIuX JadopaTopHbix pabdor. Cmava u

3amuTa paboT MPOU3BOIUTCS BO BpeMsl TEKYIIETO0 3aHATHS WM Ha cienyromem. KoHTpousb

BBITIOJTHEHHSI CAMOCTOSITETILHOW pPabOThl OCYIIECTBISIETCS IyTEM PEHTHHTOBOTO OIICHUBAHMS, HA

CeyIolleld 3a IUTAaHOBOM HeJeNied, COIJIaCHO COJEp)KaHWI0 IUCHMIUIUHBL [lpu BbIMOIHEHUU
CaMOCTOSTEIILHON pabOThl HEOOXOAUMO HCIIOIH30BaTh OCHOBHYIO U JIOMOJIHUTEIBHYIO JTUTEPATYPY

10. IlepeyeHbr WMHMPOPMALMOHHBIX TEXHOJOIHMH, MCIOJb3YEMBbIX IIPH
OCYILIECTBJIEHMH O00pa30oBaTeJbHOI0 Mpolecca Mo JAUCHUIVIAHE, BKJIIOYas
nepeYeHb MNPOrPaMMHOI0 odOecnedyeHnusi M HMHMOPMALMOHHBLIX CIHPABOYHBIX
cucreM (IPH HEOOXOTMMOCTH)

IIpu ocymecTBieHMH 00pa30BaTEIbHOIO Mpolecca MO AUCHUIIMHE «TemnoTexHuka u
THJIPABIMKA» MIUPOKO HCIIOJIB3YIOTCS HH(POPMAIIMOHHBIE TEXHOJIOTUH, TAKUE KaK:

1) npoBeeHNE TEKIIMOHHBIX 3aHATHH € UCIIOJIb30BAaHUEM MYJIbTUMEANMHBIX MPE3EeHTALUMH;

2) mpocMOTp BUEO MaTEPUAsOB;

3) npoBepka JIOMalIHUX 33JaHUH U KOHCYJIbTHPOBAHHE OCPEICTBOM 3JIEKTPOHHOM IOYTHI

11. Onmucanue MaTepUaJbHO-TEXHMYECKOW Oa3bl, He0OXOoAMMON IJIs
OCYyILIeCTBJIEHHSI 00PAa30BaTEILHOI0 MPOLECCA MO AUCIUIIHHE

Neo /it HaumeHnoBanue Koun-Bo dopma UCIOIb30BAHUS

JlabopaTopus THAPABIUKHA U
TEIUIOTeXHUKH ayauTopusi Ne 123/2

1 JleMOHCTpanvoHHbIE CTEH/IbI c 4 Harnsgueie mocoous
npuOopaMu JAaBlIEHUs, TEMIIEPaTyphl, [IpoBenenue nabopaTopHbIX paboT
pacxojia U ypOBHs

2 OAEKTpOUUT ¢ NMpuOopaMu KOHTPOJIS 1 IIpoBenenue nabopaTopHbIX padoT
U PETyJIMPOBAHHUS

3 My¢enbHas neub 2 ITpoBenenue mabopaTopHbIX padoOT

4 XomnonunbHas mkad 1 [TpoBeaenue mabopaTtopHBIX padboT

5 JlaGopaTOpHBIi CTEH]T IO THPABIMKE 1 ITpoBeenue mabopaTOpPHBIX PaboOT

12. Nnble cBeieHnsi M (MJIM) MaTEPUAJIbI

12.1. Ilepeuensv obpazoeamenbHblX MEXHONO2UIL, UCROIL3YEMBIX DU OCYULECHIETIEHUU
obpazoeamenvHo20 npoyecca no OUCYUNIUHE

TexHOMOTHA MEeIarornYecKuX MacTEPCKUX U MacTep-kiaccoB. Mcropudeckuii 0630p, ATambl
MOJTOTOBKU, OTOOp COMIEpKaHUs, pEe3yNIbTaT U €ro OlleHKA.

TexHONIOrnu NPOEKTHOM AEATENbHOCTH.

TexHOIOTUM aKTUBHOTO M HHTEPAKTUBHOTO O0YUYEeHHSI — JUCKYCCUH, JICKIHsI-0ece1a, JeKIsI—
JTUCKYCCHUS, pa300p KOHKPETHBIX CUTYAIINH, MPOCMOTP M 00CYK/I€HHE BUICO(DHIEMOB, TBOPUYECKHE
3a/laHus, paboTa B MaJIbIX TPyTMIax.


http://www.znanium.com/
http://biblioclub.ru/
https://icdlib.nspu.ru/

12.2 3anamusn, nposooumovie 8 UHMEPAKMUBHBIX opmax

No Paznen, Tema AUCITUTIIMHBI O06bem aymuTopHOU padoThl | DOpMBI pabOTHI
n/n B MHTEPAKTHBHBIX (hopMax
110 BUJIaM 3aHSTHH (4ac.)
Jlexn. | Ilpaktuu | JlaGop.
1 [IpuGOpHI 11 H3MEPEHNUs 2 PaboTa B ManbIx rpymnmax
TEMIEPATYPhI U YPOBHS
NUTOI'O no pucuuniuge: 2

12.3. Ocobennocmu peanuzayuu OUCYUNIUHBL 01 UHBATIUOOE U JIUY C
02PDAHUYUEHHBIMU BO3MONCHOCMAMU 300P06bA

OcobeHHOCTH pealn3aluy IporpaMMbl Kypcea Al MHBAIMIOB U JIOAEH C OrpaHHMYEHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI  3aBHCUT OT COCTOSIHUM HX 3[0pPOBbS M KOHKPETHBIX IHpo0IIeM,
BO3HUKAIOIIKX B KaXI0M OTACIBHOM CIly4ae.

. [Tpu opranuzanuu 00pa3zoBaTENLHOIO Ipolecca s CIadOCbIIAINX CTYAEHTOB OT
npernojaBarens Kypca TpeOyercss ocobasi ¢ukcamusi Ha COOCTBEHHOW apTHUKYIALWHU. [ OBOpUTH
CJIelyeT HEMHOI'O I'POMYE U YETUE.

. Ha 3anstusx npenogaBaTtento TpeOyeTcs yAENATh IOBBILIEHHOE BHHUMaHUE
CHENHATBHBIM TPOPECCHOHATBHBIM TEPMUHAM, a TaKXKE K HCIIOJIB30BAaHUIO MPO(GECCHOHATBLHON
JEeKCUKH. [l Jydniero yCcBOEHHs ciaa0OCHBIIIAIMMH CIIEHUAIbHOW TEPMHHOJIOTUM HEOO0XO0AUMO
KaXKIbIH pa3 MHMCaTh Ha JIOCKE UCIOJIb3YEMbIE TEPMUHBI U KOHTPOJIUPOBATh X YCBOEHUE.

o B mporecce 00y4deHHsT pEKOMEHIYETCS HCIOJIb30BaTh Pa3HOOOpA3HBIA HATJISTHBINA
marepuail. YacTh JeKIuil Kypca CHa0KEeHbI KOMIIBIOTEPHBIMU MYJIbTUMEIUHHBIMU MPE3CHTAIIUSMH.
. B mporecce paboTel co CTabOBUASIIMMU CTYICHTAMH IE€JarOTHYECKOMY PaOOTHUKY

CIIEIyeT YYHMTHIBATh, JJI YCBOCHHS MH(POPMAIUH CIIA0OBHIAIIUM TpeOyeTcs 0OoJbIee KOJIUIECTBO
MOBTOPEHUI U TPEHUPOBOK 10 CPABHEHUIO C JINLIAMU C HOPMAJIBHBIM 3PEHUEM.

. WNudpopmannto He0OXOAUMO MPEACTABIATH B TOM BHUJIE, B KAKOM €€ MOT Obl MOJTY4YHUTh
cnaboBuasui  oOyuaromuiics: KpynHbii mwpudt (16 - 18 mynkroB). CineayeT NHpenoCTaBUTH
BO3MOXHOCTh CJIA0OBUASIIUM HCIIOJIb30BaTh 3BYKO3alMCHIBAIONINE YCTPOMCTBA U KOMIBIOTEPHI BO
BpeMms 3aHATHI 1o Kypcy. [lpu nekiuonHo# popme 3aHATHH CTYAEHTY C IUIOXUM 3PEHUEM ClIeAyeT
pa3pelInTh MOJIb30BATHC JUKTO(GOHOM - 3TO €ro crnocod KoHcnekTupoBath. He cienyer 3a0bIBaTh,
YTO BCE 3allMCAaHHOE Ha JIOCKE JOKHO OBITh 03BYYEHO.

B pabore ¢ ManoMOOMIBHBIMM OOYYalOIIMMUCS TPEIyCMaTPUBAETCS BO3MOKHOCTh
KOHCYJIbTAIIUM IOCPEACTBOM IEKTPOHHOMN ITOYTHI.

CocraButens. Bapenkos C.B., nouieHt

(Pamunus, unuyuansr u dordxcrocms npenooasamens (ei))




