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PabGouass mporpamMma coctaBiieHa ¢ YydeToM TpeboBaHuil denepabHOTO
roCyJIapCTBEHHOT0 00pa3oBaTeNbHOIO CTaHAapTa Bhiciiero odpazoBanusi (Ne 1041,
17.08.2020) o Hanpapnenuto 19.03.02 «IIpoayKkThl THUTaHUA W3 PACTUTEIHLHOIO
CBIPBs», 110 npoduiio «TexHomorust xjneda, KOHTUTEPCKUX U MAKAPOHHBIX M3/CITUN

s cryaenToB 2020r. Habopa.

Pa3zpaboTunk mporpaMmel: &
JloueHT ) ) A.A. Carnees
~(moxriucs)
Pabouas nporpamma paccMOTpeHa U 0JJ00peHa Ha 3acelaHuu KadeIphl IMAXT

nporokoi or 16 02 2021r. Ne5

3aB. kadeapon %’W J.H.JIateimoB
ONIKD)

COI'TACOBAHO

[IpoTtokon 3acemanust kadeapsl bT, peanusyroomniell MNOATOTOBKY OCHOBHOM
oOpazoBarenbHOM Tporpammel oT 22.03.2021 Ne7

I'.C.CarneeBa

3agB. kaheapon

g/
Loty



1. Henu oceoenusn oucyuniunot

[enssmMu OCBOCHUS JUCITUTIINHBI «Terno- U XJIaqOTeXHUKA) SIBIISIOTCS .

a) npuobpemenue cmyoeHmamu 3HaHUti @ 001acmu Menio8ou U X0JI00UNbHOU
00pabomxku npoOyKmos, yYMeHuUs 2pAMOmMHO UCNOIb308AMb 8 CE0€U NPAKMUYecKou
O0esimeNbHOCMU  mexHuyecKue cpeocmea meniosou U XoJN0OUlIbHOU 00pabomru
NPOOYKmMOo8;

0) o0bOyyeHue mexHonlO2UU  NOJYHUEHUS, NpeoOpa3oeaHus,  nepeoayl,
UCNOIL308AHUS MENTOMbL U NPUHYUNAM PAOOMbL MENIOBbIX U XOI0O0UTbHBIX MAULUH,
C yenvlo onpeoeneHuss Mep Nno Menioeou 3awume U OpPSAHUIAYUU CUCTEM
OXNIANHCOCHUS;

8) 0Oyuenue cnocobam npumenHerusi 08yX OCHOBHbIX 3AKOHO8 MePMOOUHAMUKL,
Xapakxmepusyrouux KoIudecmeeHHy0 CImopoHy Npoyecco8 npespawjerus dHepeuu u
VCMAaHABIUBAIOWUX — KAYEeCMEEHHYI0  CMOPOHY  (HANpAaBleHHOCMb)  NPOYEccos,
NPOUCXOO0AWUX 8 PUSUUECKUX CUCTEeMAX,

2) packpvimue CYWHOCMU 3AKOHOMEPHOCMU NPespawjenusi dHepeuu 8
PA3TUYHBIX PUIUYECKUX, XUMUYECKUX U OPY2UX NPOYeccax;

0) O3HAaKoMIeHue ¢ MmeopemuyecKUMy OCHOB8AMU, OCHOBHBLIMU NOHAMUIMU,
NO3BONAIOWUMY NPOEKMUPOBAMb, 8bIOUPAMb U IKCHAYAMUPOBAMb HeobX00umoe
menjiomexHu4ecKoe u Xo100UibHoe 000py0osaHue.

2. Mecmo Oucyunaunvl (mMooyas) e cmpykmype o00pazoeamenbHoll
npozpammol

Hucrummaa b1.B.12 «Temno- u ximamoTeXHuKa» OTHOCHTCS K 8ApUAMUBHOU
gactu OIl u Qopmupyer y OakanmaBpoB mo HampasieHuto mnoarotosku 19.03.02
«IIpoayKTBI MUTAHUS U3 PACTUTEIHLHOTO CBHIPhs» HAOOp 3HAHWN, YMEHUN, HABBIKOB U
KOMITCTCHIINHM, HEOOXOMUMBIX IS BBIMOJTHEHUS 3(PGEKTHBHOTO HCITOIH30BAHUS
TEIJIOBOTO M XOJIOAWJIBHOTO 000PYIOBaHUs, TMPUMEHSIEMOTO0 B JTaHHOW OTPacCIH,
COBEPIICHCTBOBAHUS  €T0,  BBISIBJICHUS W HWCIOJB30BAHMS  BTOPHUYHBIX
sHepropecypcoB. Tumbl MpodhecCHOHATBHON AEATETbHOCTU: TEXHOJOTHYECKUH,
IIPOEKTHBIN.

JIJIs yCITeTHOTO OCBOCHUS TUCIUTIINHBI « Terio- u XJIag0TeXHuKay OaKkaiasp
no HamnpasieHuto noarotoBku 19.03.02 «IIpogykTel nmuTaHus W3 PacTUTEIBHOIO
CBIPbS» JOJIKEH OCBOMTH MaTepHall JUCITUTIIINH:

a) 51.0.12 «Mamemamukay,

0) 51.0.13 «Duzukar.

Hucrummaa — «Teruto- W XJIaJOTEXHWKA»  SABISACTCS TMPEIIISCTBYIONICH |
Heo0XoauMa JJIs YCIIEITHOTO YCBOCHHUSI MTOCEAYIOIINX JUCITUTIINH:



a) b1.B.14 «Texnonocuueckoe obopyoosarnuey,
0)b1.B.19 «@usuko-xumuueckue memoovbl U OUOMEXHOLO2UUECKUE OCHOBbL
ompacauy.
3HaHMs, TTOJIYYCHHBIE MPY W3YYCHUH TUCIUIUTMHBI «Terio- U XIaT0TeXHUKa,
MOTYT OBITh WCIOJB30BAHBI TMPU TPOXOKIACHUM YYEOHOW W TIPOM3BOJCTBEHHOM
MIPAKTUK W BBITIOJIHEHWU BBIMTYCKHBIX KBAJTM()UKAIIMOHHBIX Pa0OT IO HAaIPaBICHUIO

noArotoBku 19.03.02 «IIpoayKkTel IUTaHUS U3 PACTUTEIBHOTO CBHIPHS.

3. Komnemenuyuu odyuarwowezocsa, hopmupyemeole ¢ pezyivmame 0C60eHUS

OUCUUNIUHBL
[1K-4 OcymecTBisger TOAOOpP W IKCIUIyaTallMi0  TEXHOJOTHYECKOTO
o0opyaoBaHusl, pa3pabaThiBa€T  IJIaHBl  pa3MelieHuss  Oo0Opy/IOBaHUS,

IPOCKTUPOBAHUE HOBBIX, PEKOHCTPYKLUUIO M TEXHOJOTMYECKOE IMEPEOCHAIECHUE
CYLIECTBYIOIIMX MPEANPHUITHNA 1O MPOU3BOJCTBY MPOAYKTOB TIUTAaHUSA U3
PACTUTENBHOTO ChIPhS

[IK-4.1 3naer Ha3HaueHWe, OOJACTh NPUMEHEHUs, MNPUHLMN ACHCTBUA U
KpUTEPUU BbIOOpA TEXHOJOTMYECKOTO O00O0PYAOBaHUS, MPUHIUIBI MPOEKTUPOBAHUS
HOBBIX, PEKOHCTPYKLIMHU M TEXHOJOTMYECKOTO IEPEOCHAIEHUS CYIIECTBYIOIINX
NPEANPUITHII N0 MNPOU3BOJACTBY MPOAYKTOB MHUTAHUS W3 PACTHTEIBHOIO CHIPbS
[1K-4.2 YMeeT NpoeKTUPOBaTh TEXHOJOTMYECKUE JIMHUU WU IMPEANPHUATHS I10
MPOU3BOACTBY MPOAYKTOB MUTAHUS U3 PACTUTENBHOTO ChIPbS, pa3padaThIBaTh MIAHbBI
pa3MelieHus o0OpyIOBaHUS W O0ECHe4YMBaTh SKCIUIyaTalUI0 TEXHOJIOTUYECKOIrO
o0opynoBaHuUs
[IK-4.3 Bmageer MeTrogamMM ®  CPEICTBaMH  BBIOOpAa  TEXHOJIOTHYECKOTO
000pYyIOBaHUA M NPOECKTUPOBAHHUS HOBBIX M PEKOHCTPYKLHMH U TMEPEOCHAIIECHHIO
CYLIECTBYIOIIMX MPEANPUITHNA MO MNPOU3BOJACTBY MPOAYKTOB TMUTaHUSA U3

PacCTHTEIHLHOTO CHIPhS
B pezynemame oceoenusn oucyuniaunot 00y4aroumuiica 00nxHcen:

1) 3HaTh:

a) TEOPETHYECKHE OCHOBHI W TMPHUKIATHOE 3HAYCHHE TEIUIO- W XJIAJOTEXHUKH B
o0bemMe, HEOOXOTUMOM JJisi TMOHWMAaHUS TEXHOJOTMU TPOAYKTOB MHTAHUA U3
PaCTUTEIHLHOTO CHIPHSI.

0) OCHOBHBIE TEIIO(DU3MUCSCKUE TAPAMETPhI U UX (PU3UUCCKHI CMBICIT,

B) 1 1 2 3aKOHBI TEPMOJUHAMHUKH;

I') OCHOBHBIE Ta30BbIE MPOIECCH U UX YPABHEHUS;



I[) IMPUHIUIT pa6OTbI OCHOBHBIX TCIIIOBBIX MW XOJOAHJIBHBIX YCTAHOBOK MW HX
Ha3Ha4YCHHUC.

2) YmMerTs:

a) UCIOJIb30BaTh 3HAHUA U TIOHATHUSA TEILJIO- U XJIaJI0TEXHUKH B TPOo(dheccrnoHaNIbHON
NEeATENbHOCTH;

0) onrcaTh OCHOBHBIEC TEPMOAMHAMHUECKHE MTPOLIECCHI;

B) IPOEKTUPOBATh TEXHOJOIMYECKHE JIMHUU WU TMPEANPUATHS IO MPOU3BOJCTBY
MIPOAYKTOB ITUTAHUS U3 PACTUTEIBHOTO CHIPHS;

r) MpaBWIbHO NPUMEHITh YPABHEHUS IPOLECCOB JUJIsI pacyeTa OCHOBHBIX
TEPMOJIVHAMUYECKUX IaPAMETPOB;

1) pacCcuuTbIBaTh M BBIOMPATH pALMOHAIBHBIE CHCTEMBl TEIUIOCHAOXKEHMS,
npeoOpa3oBaHUsl W HUCIHOJb30BAHUS  DHEPrUHM, PALMOHAIBHBIE  CHCTEMBI
OXJIAXKICHHUSL.

3) Bnagets:
a) METOJJaMU PacyeTOB Ha OCHOBE 3HAHMI TEIIO- U XJIaJO0TEXHUKH,
0) TEOPETUYECKMMHU 3HAHUSIMHU O IMKJIAX TEIJIOBBIX JBUTATENIEd M XOJOJUIBHBIX
YCTaHOBOK;
B) METOJIaMH U CPEACTBAMHU BbIOOPA TEXHOJIOTMYECKOTO 000PY10BaHNUA .

4.Cmpykmypa u cooepicanue oucuyunaunovt b1.B.12 «Tenno- u xnaoomexnuka

OO6m1ast TPy10€MKOCTb JTUCHUIUIMHBI COCTaBseT 4 3a4eTHBIX eauuull, 144 yacos.

No Bunbl yueoHoii pa6oThl (B yacax) OueHoOYHbIE CpeICTBa IS
n/n MpoBeIeHHsI
MPOMEKYTOYHOI
Pa3zngen qIucHUNIMHLI aTTecTallviy 10 pasaeiaM
& Jlek- Ipaktu| Jla6opar | KPC CPC
8 05041 -4UECKUE| OPHBIC
é 3aHATUA paﬁOTLI
1 OCHOBHBIE TIOHSITUS U 4 1 - - 5 4
onpeneneHusi. OCHOBHBIE Tecr.
3aKOHBI HUJICAJIbHBIX Ta30B. Pedepar.
I"a3oBEIC cMecH.
2 | BHyTpeHHsIsI SHEPTUs 1 - 4 5 4
ra3zoB. TenimoeMKOCTb. Jlaboparopnas
1 3aK0H TEPMOTUHAMHUKH. pabora.
OHTAIBNNSA. DHTPOIHS. Tecr.
Terosas TS-nuarpamma.
3 | TepMoauHaMUYECKHE 2 - 5 4 Tecr. Pedepar.
MpoIriecchl pabovmx Ted,
aHaJIM3 OCHOBHBIX
ra30BBIX MPOIECCOB.




4 PeanbHble Ta3er Biaxxubii 2 - 8 5 4 JlaGopaTtopHas
BO311yX. BomsiHo# map. pabora.
Tecr.
5 OcHoBHbIE MOJIOKEHUS 2 2 - 5 4 Tecr.
3aKOHA TEPMOAMHAMUKHU. Pedepar.
[Ipsimble 1 0OpaTHbIE
uukisl. Hukisr KapHo.
6 | TemaompoBOIHOCTH 2 4 5 4 Tecr. Pedepar.
JlaGopaTopHas
pabora.
7 | KOHBEKTHBHBIi1 2 4 6 4 JlaboparopHas
TEIJI000MEH pabora.
Tecr.
8 TermooOMeH U3y4eHHEM 2 - 4 6 4 Tecr. Pedepar.
JlaGopaTopHas
pabora.
9 Tennonepenaua. OCHOBBI 2 8 6 2 Jlaboparopnas
pacdera TerI000MEHHBIX pabora.
arnmnaparoB Tecr.
10 | XosoauabHBIE ar€HTHI 1 2 - 4 6 2 Jlaboparopnas
XJaZOHOCUTEN!. TUIBI pabora.
XOJIOIMJIbHBIX MAIIIUH. Tecr. Pedepar.
L{MKITBI XOMOMMIBHBIX
YCTAHOBOK.
dopma arrecranun 144 | 18 36 54 36 Jud. 3auer
5. Cooepicanue NeKYUOHHBIX 3AHAMUI NO mMemMam C YKa3aHUEM
bopMUpYEMBIX KOMIETEHIIMI U UCTIOIb3YEMbIX WHHOBAIMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTUH.
Ne Pazpnen Yacel | Tema KpaTkoe conep:xkanue Nuauka
n/n AUCHUIIJIMHBI JICKIITMOHHOT' O 3AaHATUA TOpr
AOCTHHKE
HUA
KoOMIIeTe
HIIUH
1 OCHOBHBIE 1 Tema 1. Tlomstue otkpeiTas, | TepMoauHaMuKa — pasznen Teopermdecko | [7K-4.1
MOHATUS u 3aKphbITas, anuabarHas n | usuky, KoTOpas  m3ydaer  cmocoObl | [7K-4.2
OTIpE/ICIICHUSI. paBHOBECHas cucTeMa. | MoJy4deHus, TnpeoOpasoBanus, uepenauu, | [1K-4.3
OCHOBHLIG OcCHOBHEBIE napaMeTphbl | UCIIOJb30BaHUA TCIUIOTBI U MIPUHIATIIBL
3aKOHBI coctossHUsA. OCHOBHBIE 3aKOHBI pa6OTBI TCIIOBBIX M XOJIOAWJIBHBIX MAallluH,
nacaabHBIX ra3oB. TCILIO u aporeHepaTopon u
HAcAIBEHBIX yHI/IBepCEU'H)HOC YpaBHCHUE TEIUI0O0OMEHHBIX armaparos.
rasos. FaBOBLIe COCTOsIHU HMACAJIbHOI'O rasa. TepMO,Z[I/IHaMquCKaH CUCTEMA — 3TO
CMECH. 3akoH [lanpToHa. COBOKYIHOCTh ~ MAKPOCKONMYECKHX  Tell,
0OMEHUBAIOIINXCST SHEPrueld Kak JApyr c
JpyroM TaK M C OKpyXarouel cpenoi.
OcHOBHEBIE TEPMOJUHAMHNYCCKUEC MTAPAMETPhL
COCTOSIHUA: y,Z[eHBHBIﬁ O6T>€M, JaBJICHUC H




TeMmIieparypa. 3akoHbl boiins-MapuoTra,
Ieit-JIroccaxa, Iaps, Kunaneiipona.
YpaBHeHUE COCTOSIHUS Knaneiipona-
MeHneneesa.
BuyTtpennss Tema 2. 3akoH coxpaHeHUs W | | 3aKOH TepMOAWHAMHKH SBISIETCS 9acTHRIM | [TK-4.1
SHEprus Ta3oB. TIpeBpaICHAS SHEpPIHH. | ciIy4aeM BceoOmIero 3akoHa coxpaHeHus u | [1K-4.2
TeIlI0eMKOCTE BryTpennss SHEpTHs. | IPEBPALICHUS SHEPrHH INpUMEHUTENbHO K | [7K-4.3
1 3aK0H OOpatuMble W HEOOpaTHMBIC | TEIUIOBHIM  SIBJICHUSM, NPOTEKAIONINM B
MPOLIECCHI, AHATMTHYECKOE | TEPMOANHAMHYECKUX CHCTEMaX.
TEPMOIUHAMUKHU
BBIPAYKEHUE 1 3aKOHa | BHYTpeHHsIsI Heprus — 3TO BCS 3HEPIUA
OHTAIBIHA. TEPMOIWHAMUKH.  OHTAJBNHSA. | 3aKIIOYCHHAs B TeJe WIM B CHUCTEME Tell.
OnTporHs. VyenpHas MaccoBas, oObemHas | JI060# pPaBHOBECHBIH TePMOIMHAMHYECKHIT
Temnosast  TS- U MONSpHas  TEIUIOEMKOCTH | TPOLECC HM3MEHEHUs COCTOSHUS pPaboydero
JuarpamMma. ra3oB. DaeMeHTHl | Tena BCerma Oynmer 00paTuMBIM
MOJIEKYJSIPHO-KHHETHYECKOH | | TEPMOANHAMHYECKAM HPOLIECCOM.
KBaHTOBOH teopmii | [lonBenenHast k pabouemy Temy SHEpPIUs B
TETIIOEMKOCTH. OHTponus. | Gpopme ynenpHON TEIIOTHI PAacXOAYETCs Ha
Brruncnenue SHTPONHMH | N3MCHEHHE BHYTPCHHEH SHEpPTUH Tela U Ha
upeanpHOTrO Taza. TemoBas TS- | coBepmieHHe TemoM  BHEHMIHEW  paOoOTHL
JuarpaMma. OHTaNbIUS OTHOCHTCS K  aJJUTHBHBIM
mapaMeTpaM, TaKk Kak €€  BeJMYMHA
HponopIyoHansHa  Macce.  OTHOLIEHHE
3JIEMEHTAPHOTO  KOJNMYECTBA  TEIUIOTHI,
MOJTy4eHHOTO TEIOM TIpH  OECKOHEYHO
MaJOM H3MCHEHMH €ro COCTOSIHUS K
W3MEHEHHIO  TEeMIIepaTypsl  Ha3bIBaeTCS
YICNbHOM TEMJIOEMKOCTBIO Tena. Buasl
TETIIOEMKOCTH: yIenbHas MaccoBa,
oOBeMHas U MoJsipHas. YpaBHeHHe Maiiepa.
Y nenbHas SHTPOMHS SIBIISIETCS
SKCTEHCHUBHBIM IIAPAMETPOM COCTOSHHUSA H
N3MEHEHHS B ee mo0oM
TEPMOJMHAMUYECKOM IIPOIIECCE MOTHOCTHIO
orpezenseTcs KpaHUMH COCTOSTHUSAMH Tea
1 HE 3aBHCHT OT IIYTH IIPOIEcca.
TepMoanHaMu4 Tema 3. H3oxopuserii npomecc. | K ocHOBHBIM — mpomeccam  otHocstes: | [IK-4.1
€CKHe HPOLECCHI N3zo0apHsrii mporecc. | U30XOPHEIH, TIPOTEKAFOTITHIA npu | [IK-4.2
pabounx  Tem, UzoTepmmaeckuii mpoIiecc. | MOCTOSHHOM o0Beme; nu3o0apHseiid, | [71K-4.3
AHAIH3 AnnabaTHbIi Iporecc. | MPOTEKAIOMNI MIPU TTOCTOSHHOM JaBJICHWH;
OCHOBHBIX [TonuTpoIHbIE TPOLECCHI. W30TEPMHUYECKUH,  NPOTEKAIOIMK  TIpH
TIOCTOSIHHOH ~ Temmeparype; aanabaTHBIH,
Ta3sOBbIX MPOTEKAIOINH pu OTCYTCTBHH
Hponeccos Temwoo0MeHa C  OKpYyXkKalolled cpemoi;
TIOJIUTPOITHBIE TIPOLECCHl XapaKTePU3yIOTCS
MIOCTOSTHCTBOM TETIJIOEMKOCTH B IIpOLIECCE.
PeanpHpie rassl. Tema 4. CoiictBa peanbHBIX | OTIMYHE peaIbHOTO Ta3za OT HiecadbHOTO U3- | [IK-4.1
BraskHbIii ra3oB. YpaBHEHHE COCTOSIHUS | 332 HaIW4usl CHJ B3auMoJeWcTBHs Mexnay | [7K-4.2
BOBIIYX. Ban-nep-Baansca. MOJIEKyJaMH M KOHeuHocTed ux obbema. | [1K-4.3

Bonsnoit nap

Ocobennoct PV- nuarpammer

BO/ISTHOTO napa. Terora
napooOpazoBaHus. IS-
JyarpamMma  BOJSIHOTO — THapa.
AbcomoTHas BJI&YKHOCTb,
BJIArOCOJIEp>KaHUE u
OTHOCHTEJIbHAS BJIAXKHOCTh
BO3/yXa. ID-nuarpamma

BJIQJKHOT'O BO3yXa.

VYpaBHeHue cocrosiHus Ban-nep-Baainbca.
[Ipouecc mpeBpalleHus  BellecTBa U3
JKUJIKOTO  COCTOSHHS B Ta3000pa3Hoe
Ha3bIBaeTCs Mapoobpa3oBanue. McnapeHuem
Ha3bIBaCTCSI  MapOOOpa3oBaHUE, KOTOPOE
MIPOUCXOAUT BCerzaa npu m000it
TeMIepaType €O CBOOOJHOW IOBEPXHOCTH
JKUJIKOCTH WM TBepaoro Tena. KoxmdyectBo
TEeIUIa, 3aTpayeHHOE Ha MmapooOpa3oBanue |
KT BOIBI TPH TEMIICPAType KHIICHHUS [0
CyXOro HACHIIICHHOTO Tlapa Ha3bIBaeTCs
VICNGHOW  TEIIOTOW  mapooOpa3oBaHUs.




IIpeumymiectBa |S-guarpamMmel  BOASIHOTO
mapa IO CPaBHEHHIO C | S-Iuarpammoii.
3akoH JlanpToHA.

OcHOBHBIE Tema 5. OCHOBHBIE MOJIOKEHHST | 2 3aKOH TEPMOJINHAMHKH moxHo | [T1K-4.1
[IOJIOKEHUS 2 2 3akoHa TEPMOIMHAMHKH. | chOpMyIHpOBaTh B BHAE TpeX moctynartos: | [IK-4.2
3aKOHA Kpyrossie Tepmogmaammgeckue | Kmaysmyca, Tomcona, OctBampaa. Ilpsmoit | [1K-4.3
TePMOIMHAMUKH [pOLECCH MK IUKIBL. | QUKI — 3TO LUKJI B PE3YyNbTaTe KOTOPOTO
. Tpsiveie u Tepmuueckuii KITX U | TOJydaeTcs MOJOXKHUTENbHas paboTa (IHKI
XOJIOIMIbHBIN ko3 dunuent | TemoBoro aeuratens). OOpaTHBIA IHKIT —
obpatHbie mukiIoB.  [IpsMoil oOpaTHMBIA | 3TO UK B pe3ylbTare  KOTOPOTO
IUKTBL. LIpKoTen mikn1  Kapro.  OGpaTHwlif | pacxomyercs ~ pab6oTa  (XOJOJMIBHEIE
Kapmo. oGpaTumMbIil nuKi KapHo. YCTAHOBKH).
TemtonpoBoaHO Tema 6. TemronpoBoguocts | KommgectBo — termotel, — mepenaBaemoe | [IK-4.1
CTh gepes TUIOCKYIO, | TEIUIOIPOBOAHOCTEIO — depes wiockyto | [1K-4.2
IWJIMHAPUIECKYI0 W IIapOBYIO | CTEHKY, TIPSMO nponopruoHansHo | [7K-4.3
CTCHKH. KO3(QQHUINEHTY TEIUIONPOBOIHOCTH CTEHKH,
ec  IUIOmANM, HPOMEXYTKY BpPEMEHH,
pasHOCTM TeMmeparyp Ha CTEHKaX W
0o0paTHO  TNPONOPIHOHAIGHO  TOJIIMHE
CTEHKH.
IToTok, MIPOXO IS yepes
IIMHAPUYIECKYI0  CTEHKY  ONpEIeIsieTCs
3aJaHHBIMA TPAHUYHBIMHA YCIOBHSIMH H
3aBHUCHT OT OTHOILICHHUS JHaMETPOB.
KoHBEKTUBHEBIIT Tema 7. OcHoBH Teopun | OQHOBpEeMEHHBII MEPEHOC Tera
TermI006MeH KOHBEKTHBHOTO  TEINIOOOMEHA. | KOHBEKIHEH u TeronpoBoaHocThio | [TK-4.1
Koaddumument  Temroornaun. | Ha3bIBaeTCs KOHBEKTUBHBIM TerwiooOMeHoM. | [1K-4.2
OcHoBEl  Teopun  momobus. | Koadduuuent rermmoornaun xapakrepusyet | [1K-4.3
TemmooOMeH IpH JIaMHHApHOM, | HHTCHCHBHOCTH TEIUIOOOMEHA M 3aBHUCHT OT
TypOYJIEHTHOM ¥ TIEPEXOJHOM | CIEAYIOLINX (axTopoB: 1) oT
pPEeKMMaxX ABWKEHHSA JKUAKOCTH | TETIO(MH3MIECKUX CBOMCTB cpezbl
B TpyOax. TemmooOMeH mnpu | (INIOTHOCTH, TEINIOEMKOCTH, BS3KOCTH H
MOTIEpeYHOM OMBIBaHHWHU | T.JI.); 2) OT CKOPOCTH IBIJKCHHUS CpPEIpl,
OIMHOYHOM TPyOBl M TIyYKOB | Xapakrtepa TeueHHs (TypOyJeHTHBIH
TpyoO. TemmoobmeH NpH | JaMUHApHBIA pexuM); 3) OT  (QopMEl,
cBOOOTHOM JBIDKCHUH | Pa3MEpOB CaMOW CTEHKH.
JKUJIKOCTH.
TeruiooOmeH Tema 8. OcHoBHele 3akoHHI | JIFoOoe Termo, uMmeromee Temneparypy Beimie | [1K-4.1
M3JTy4eHHEM temwtosoro u3nydenus (Ilmanka, | 0°C menpepwiBHO wm3mydaeT sHepruio B | [IK-4.2
Buna, Credana-bonprmana, | mpoctpanctBo. JlnmHa BOJHBI w3nydeHus | [1K-4.3
Kupxroga, Jlambepra). | 3aBUCUT OT YypoOBHS Temmeparypsl. [lpu
Okpanbl.  M3mydeHume Ta30B. | HU3KHX TeMIiepaTypax npeobiagaer
CIOXHBIH TETII000MEH. JUTMHHOBOJIHOBOE H3ITyYeHHE. C
MOBBILIIEHHEM TeMITepaTyphl COCTaBe
W3ITyYCHUS Bce OoJblie CTaHOBUTCA
KopoTkux BoiH. Knaccudukanns musmydenus
mo JanuHaM  BodH.  3akoH  [lnanka
YCTaHABJIMBAET 3aBUCUMOCTD CIIEKTPAILHOM
uHTeHcUBHOCTH AYT OT IIMHBI BONHBI U
TeMIlepaTypsl. 3akoH BuHa ycTaHaBiMBaeT
3aBUCHMOCTH IJIMHBI BOJIHBI, Ha KOTOPYIO
NPUXOJUTCST MaKCHUMYM  H3JIyYeHHs, OT
TEMIIEPaTYPHI.
Temnonepenaua, Tema 9. Ilepemaua temotel | [lepeHoc TemnoTel W3 opHOW cpeabl K | [IK-4.1
OCHOBBI Yyepe3 IUIOCKYIO OJIHOCIOWHYIO M | ApYro  d4epe3  CTeHKY  HasbiBaeTcs | [IK-4.2
pacuera MHOTOCJIOIHYI0 CTEHKH, uepe3 | Temonepenauei. Tennonepenaua | 17K-4.3
TeII006MEHHEI LWJIMHAPUYIECKUE CTEHKH, Yepe3 | OCYIIECTBIsIeTCS B TpH dTama: 1) mepepada

X anrapaTroB

IIapOBYI0 CTEHKY, PpeOpHCTYIO
creHky. Kpurnueckuit auamerp
n3omsiimn.  MHTEeHCHbuKaims

TCILUIOTHI OT ropﬂqeﬁ Cpe€abl K CTCHKE ITyTEM
KOHBCKTHUBHOT'O TeHHOO6M€Ha, KOTOpOﬁ
OIIMChIBACTCA YpaBHCHUEM Hsrotona-




TEIUIONEPeIavHr. Tumer | Puxmana. 2) ITepemaua TETUIOTHI

TEIUI00OMEHHBIX armaparosB. | TCIUIOMPOBOJHOCTBIO OIPECACIIACTCA

OcHOBHBIE noJyioxeHus | 3akoHOM Dyppe. 3) KoOHBEeKTHBHBIM ITyTEM.

teroBoro pacdera. Cpemnuil | TeluIOOOMEHHBIM — amIapaToM Ha3bIBACTCS

TEMIIEPATYPHBIM HANIOP. YCTpOMCTBO, B  KOTOPOM  IPOUCXOIUT
nepegaga TCIIIOTHI oT OOHOTO
TeIloHocuTens K apyromy. Ilo npuHnumy
IEUCTBUS TEITIOOOMEHHBIE armaparsl
JIETATCSA Ha: pEKyIllepaTUBHBIE,
PETEHEPATUBHEIC, CMCCHUTCIIBHBIC u
arrrapaTel C BHYTPEHHUM HUCTOYHUKOM
TCIIOTHI.

10 | XonoaunbHble 2 Tema 10. Pabouue Bemectsa | TepMoauHaMUYeCKHUE cBoiicTBa | /IK-4.1
areHThl U XOJIOAWIBHBIX MamuH. | pabounx Ten. XJjagareHTsl: ammuak, | [/K-4.2
XJIaJIOHOCHUTEIIH. l"azoBeIc u BUXpeBble | ppeoHsl U ux cmecu, COz, BO3AyX, U 1IK-4.3
Tumnbi XOJIOJIUJIbHBIE MaIllUHbBIL. | Jp.. MoHpeanbckuii MPOTOKOI,.
XOJIOAWIBHBIX Kommnpeccuonnsie mnaposelie | [IpomexxyTouHble XJaJ0HOCUTEIIH:

MamuH. [uKmisl XOJIOAUIIbHBIE MalluHBL. | BO3AYX, BOJA, paccoi, TOCOI U Jp.

XOJIOAWIIBHBIX AGcopOuroHHbBIE XOnoAuABPHOM  MAallMHOM  HAa3bIBAIOT

YCTaHOBOK. XOJIOAWIbHBIEC MAIINHBI. KOMILJIEKT o0opymoBaHuUs,
HEOOXOIUMBIA  IJIT  OCYIIECTBIICHHS

XOJIOMMIBHOTO IHMKJIA. B 3aBHcMMOCTH
oT Buaa ¢usmueckoro mporecca, B
pe3yspTaTe KOTOPOTro MOYy4aroT XOJOJ,
XOJIOMITbHBIE MAIIMHBI JENSAT Ha TUIIBL:
UCTIONB3YIOIINE MPOLECC PACIINPEHUS
BO31yXa(Ta30BbIC u BHUXPEBEIE);
UCTIoNb3yIomue (a3oBbIid mepexon — u3
KHUIKOTO B Ta3000pa3HOE COCTOSHHE
(xoMIpeccroHHBIE, a0COPOIMIOHHBIE).

6. Cooepoicanue npakmuuecKux/ceMuHapCKux 3aHAmMuil yueoHviM NiAAHOM
He npedycmMompeno
7. Cooepoicanue n1a6opamopHbIX 3aHAMUIL.
Ilenu nabopamopnuix paoom:
-popMupoBaHue
npodheCCHOHANBHOMN ACATETLHOCTH,
-pa3BUTHE UHTEIUIEKTYaIbHBIX YMEHUHN: aHATUTUYECKUX, TPO(HECCUOHATBHBIX;
- (hpopMupoBaHUE HABBIKOB MPOBEICHUS YKCIIEPUMEHTOB;
- hopMUpOBaHHE y CTYICHTOB YMEHHUS pab0TaTh Ha JTJaOOPATOPHOM U OIBITHO-
MIPOMBIIIUICHHOM O00OpY/I0BaHUH, CTCH/IAX;
- opMHUpOBaHHUE Y CTYJAEHTOB YMEHHUs 0OpabaThiBaTh W UHTEPIPETUPOBATH
pE3YyAbTaThl MPOBEJICHHBIX SKCIIEPUMEHTOB.

MMPAaKTUYCCKUX

KOMIIETEHIIUNA

I10

npouITo

Ne | Paznmen Yacel HaumenoBanue KpaTkoe copep:xanne HNapuka

n/ | IMCHUILIHHBI JadopaTopHOi padoThI TOPBI

n AOCTHIKE
HUA
KoMIIeT
CHIUH

1 BHyTpenHsis 4 JlaGoparopHas pabora 1. N3yuenne OCHOBHBIX BujoB | [1K-4.1

BHCPFHH ra3os. «OHpe)_IGJ'IGHI/Ie TCIIOEMKOCTH | TCIINIOCEMKOCTHU u METOA0B ux | ITIK-4.2




Padora Bo3myxa» PaboTa mpoBOAMTCS B | OTpercIeHus. Dkcnepumenrtanpaoe | [1K-4.3
pacLIHpeHusl, TIOMEILCHUT yueOHOH | ompezeneHe TEIUIOEMKOCTH BO3/LyXa.
nabopaTopun
I10JIC3HAadA pa60Ta
kadeapel ¢ HCIOTB30BaHHUEM
rasa. CHElHUAIbHOTO 060PYI0BAHMUS.
TennoeMKocCTb.
VYpaBHeHue
Maiiepa.
PeajibHBIE Ta3kbl. JlaboparopHas paboTa 2. DKCIIepUMEHTAIbHOE uccnenosanue | [TK-4.1
BiaskHbi «HccnenoBanne IPOLIECCOB | MPOLIECCOB HATPEBAHMS BIAXKHOTO BO3AYXa | J7TK-4.2
HU3MCHCHHUA COCTOSAHHA BJIAXXKHOTI'O 1 CYLIKH MaT€pHaJIOB HAIPETHIM BO3OYXOM. HK‘_43
BO3YyX. BO3IyXa»
Bonasinoit nap.
JlaboparopHas paboTa 3. DKCcIIepUMEHTAIbHOE HCCIIeIOBaHHE
«HMccnenoBanue KpUBOM | KpUBOM HACBIILEHUS BOJSHOIO mapa.
HAaCBIIIECHU BOASIHOIO ITapa»
OcCHOBHBIE DKCIEPUMEHTAILHOE onpenenenue | [1K-4.1
OJIOKEHHS Jlaboparopuas pabora 4. Koddurmenra TeronpoBoxHocth | [1K-4.2
«Onpenenenne k03pGUUMCHTA | yecnenyemoro Marepuana  meroxom | 17K-4.3
TCILTOMPOBOHOC TCIIONPOBOMHOCTA  TBEPIOTO | mapaurenbHBIX MIACTHH.
TH. Marepurana»
KOHBEKTHUBHBIH JlabopartopHas paboTa 5. Uzyuenne Teopun KOHBeKTHBHOTO | [1K-4.1
TEII00OMEeHa ® JIeMeHTOB Teopuu | [IK-4.2
TEII000MeEH «Onpexaenenne ko3 GuIreHTa P
oI00us. OcBoenne metomnku | [1K-4.3
TEIJIOOT/AAYH TIPH
. HKCTIEPUMEHTAIIBHOTO oTpeieIeHIS
BBIHYKJICHHOI KOHBEKIIHN
KOdQUIHEHTa  TEIIOOTHAYH  IIpH
BBIHYKJJICHHO! KOHBEKIIHH.
Tem1oo6MeH JlabopaTopHas paboTa 6. Uzyuenne  Teopermueckux  ocHOB | [7K-4.1
M3Iy4CHUEM. (JTyurcTHi TerooGMem TEOpUH TerooOMeHa wm3nmydeHueM. | [IK-4.2
DKCHEPUMEHTAILHOE onpenenenue | [1K-4.3
3aBHCUMOCTH ko3 durmenra
TEIJIOBOTO  HM3Iy4eHHs  aOCOJIIOTHO
YEpHOTO TeJla OT TEMIIEPATYPHI.
Terutonepeaaya. JlabopaTopHas paboTta 7. MBydene  ocHOB  TerwioBoro  pacuera | [7K-4.1
OCHOBBI pacyeTa «HccnenoBanue mporiecca | TeriooOMeHHbIX  armiapatoB.  Onpernerenvie | [7K-4.2
TerIonepeaaun B | ko3rmmenra TervIonepeaun B | [IK-4.3
TEII000MEHHBIX P Pbb e
KO’KyX03MEEBUKOBOM KOXKYXO3MEEBHKOBOM TerUI000MEHHOM
arrapaToB TeNno0OMEHHOM aIapare» anmapare.
JlaboparopHas paboTa 8. Bydenne ocHOB pacdera Kod(p(uImeHTa
«PacyeTHO-3KCIIEPUMEHTAIBHOE | TEIUIOOTIAYM IPH BHIHY)KICHHOM TEUCHHH
onpezneneHne  Kod((HUIMEHTa | KUIKOCTH B Tpydax M MpPH TIONEPEYHOM
TETUTOTIepeIadm) OOTEeKaHMH TPYO.
OcBoeHME ~ METOIMKU OIIpeIETICHIS
Kox(rmmenTa TeIUIONePe AL B
KOXKYXO3MEEBHKOBOM TerwI000MEHHOM
armapare
XOJIOWIBLHBIE JlabopaTopHas paboTa 9. O3HakoMIIeHHE c ycrpoiictBoM, | [1K-4.1
areHTbl U «M3yueHue ycTpoicTBa 1 IIPUHLIAIIOM JercTBUs obrToBBIX | [1K-4.2
XJIaJ0HOCHTEIH paboTsI OBITOBOTO XOJIOWIIBHUKOB. JKcrnepuMeHranbHoe | [7K-4.3
THIEL KOMITPECCOPHOTO orpezieseHe TEIJIONPOXOAUMOCTH
XOJIOIMIIBHUKA» mkada OBITOBOTO XOJIOJWIBHUKA B
XOJOAUIBHBIX .
3aBUCHMOCTH OT CpeHEeH TeMIIepaTypsbl
MalyvH.
OTpaKICHUSL.
kel
XOJOAUIBHBIX
YCTaHOBOK.
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8. Camocmosamenvnas paboma

Ne | Templ, BbIHOCHMBbIE Ha | Yacer ®opma CPC HNuauxaropsl
/I | caMOCTOATEJIBLHYIO padoTy JMOCTHKEHU S
KOMIIeTeHIIHH

1 MexayHapoHast cucrema | 4 Hamnucanue pedepara. 1IK-4.1

enuaun.  CMmecu  HJeambHBIX ITonroToBka K TecTy. fK-4.2
razoB. [a3oBas moOCTOsSHHas [MonroroBka k 1a00paTOPHBIM 11K-4.3
cMecHu ra3os. DNEeMEHTHI paboTtam u oopMIICHHE
MOJICKYJISIPHO-KUHETHYECKOW U OTYETOB.
KBaHTOBOU TEOpUI
TEIIOEMKOCTH. McTuHHasg u
CpeaHsIs TEIJI0OEMKOCTH.
Brruucnenue SHTPOIUHU
UJEabHOTO  rasa TUIS
HeoOpaTUMbIX U OOpaTUMBIX
IIPOLIECCOB.

2 VYpaBHenue cocrostHus s | 4 Hanmcanue pedepara . 1IK-4.1
peabHBIX Ta3oB BykanoBuya u [ToaroroBka k Tecty IIK-4.2
Hogukosa. [1K-4.3

3 [TpunIMT BO3pacTaHus 4 Hanwucanue pedepara. 1IK-4.1
SHTPONHH ¥ PU3HUECCKUIN CMBICIT IToaroroeka k Tecry. Zgjé
2 3aKOHA TEPMOJIMHAMUKH. '
MakcumanbHas pabora.

Okceprus.

4 PeanbHbie ra3pl. BnaxHsblii 4 [MonroroBka k 1a00paTOPHBIM 1IK-4.1

BO31yX. BonsHoii map. paboTtam u opopMiIeHHE Z§j§
OTYETOB.
IToaroroBka K Tecry.

S OcHOBHBIE TIOJIOXKEHUS 2 3aKkoHa | 4 Hanmcanue pedepara . 1IK-4.1
TepMoIrHaMuKH. [Tpsimble [ToaroroBka K Tecry. 1IK-4.2
oOpartHbIe TUKIBL. [{uKITBI I1K-4.3
Kapho.

6 TennonpoBoAHOCT, B IUIOCKOH | 4 Hanmcanue pedepara. 1IK-4.1
CUCTEME. [TogroroBka k Tecty. Z§j§
TennonpoBogHOCTH npu [ToaroroBka k 1a60paTOPHBIM '
HECTAllMOHAPHOM PEKUME. paboTtam u opopMiIeHHE

OTYETOB.

7 CBoOomHass W  BBIHYXKACHHas | 4 [MonroroBka k 1a00paTOPHBIM 1IK-4.1
KOHBEKIIHSL. paboTtam u opopMiIeHHE fIK-4.2
TemiooOMeH Npu JTaMUHAPHOM. OTYETOB. 1143
TypOyJIeHTHOM TBYKECHUH [MonroroBka K TecTy.

KHUIKOCTH B Tpybax, mpHu
TIOTIEPEYHOM OMBIBAHUH ITyYKOB
TpYyO.

8 TermmooOmeH u3nydeHuem | 4 Hanmcanue pedepara. 1IK-4.1

MEXY TBEPIBIMH TEIIAMH. [TonroroBka K TecTy. Z zjg

Wznyyenue ra3oB, TEMI000MeH

[ToaroroBka k 1a60paTOpHBIM
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W3JIyYCHHEM B  KOTEJIBhHBIX pabotam u ohopmIIeHHE

TOTKAX. OTYETOB.

9 Tennonepenaua. OCHOBBI [ToaroroBka k 1a60paTOpHBIM TIK-4.1
pacyera TerI000MEHHBIX pabotam u ohopmIIeHHE IK-4.2
anmnaparoB OTYETOB. 11K-4.3

[ToaroroBka k Tecry.

10 XO0JIOOAWILHBIE areHTHI U Hamnucanue pe(l)epaTa. IIK-4.1
XJ1aJlOHOCHTENH. THIIBI [ToaroroBka K J1ab0paTOpPHBIM IK-4.2
XOJIOAWIBHBIX MalIHH. [{UKIIbI pabGotam u odopmireHne 1IK-4.3
XOJIOAWJIBHBIX YCTaHOBOK. OTYETORB.

IloaroroBka K Tecry.
8.1 Konmpoas camocmoamenvbHoil padonut
Ne | Tembl, BBIHOCUMBbIE HA ®opma KCP HNuaukaropsl
n/n CaMOCTOATEIbHYI0 AOCTUKEHH S
padory KOMIIeTeHIIMH

1 | OcHOBHBbIE IOHATHUS U 5 [IpoBepka pedepara. lIK-4.1
onpezenenus. OCHOBHbBIE IIpoBepka Tecra. Z§j§
3aKOHBI HJI€aTbHBIX
ra3oB. ['a30BbIe cMecH.

2 |Buyrpennss sHeprus 5 [IpoBepka pedepara. lIK-4.1
ra3oB. TenimoeMKoCTb. IIpoBepka Tecra. Z§j§
1 3akoH [Tpuem nabopaTopHOM '
TEPMOIMHAMHUKHU. paboThI U OTYETA.

OHTanbnus. JHTPONIUS.
Tennosas TS-
JyarpaMma.

3 | TepmoauHamuueckue 5 IIpoBepka pedepara. 1IK-4.1
npolieccsl paboyux Tel, IIpoBepka Tecra. Z§j§
aHaJIU3 OCHOBHBIX
ra30BbIX POIECCOB.

4. | PeanbHble ra3sl 5 [TpoBepka Tecra. 1IK-4.1
BiaxxHb1il BO3AYX. ITpuem nabopaTopHOI Z§j§
BozasHon nap. paboThI U OTYeTA. '

5 | OcHoBHBIE MOJIOKEHUS 2 | S IIpoBepka pedepara. 1IK-4.1
3aKOHA TEPMOJAMHAMUKHU. IIpoBepka Tecra. Z§j§
[TpsiMbie u oOpaTHbIE '
kel Hukasr Kaphao.

6 |TemionpoBoAHOCTH 5 IIpoBepka pedepara. 1IK-4.1

ITpoBepka Tecra. [IK-4.2
. IIK-4.3

[Tpuem naboparopHoit

paboThI U OTYETA.

7 | KoHBeKTHBHBIN 6 [TpoBepka Tecra. 7IK-4.1
TEII000MEH [Tpuem naboparopHoit Z§j§

paboThI U OTUETA. '
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8 | TemnooOMen 6 [Iposepka pedepara. 1IK-4.1

W3JTy4YEHUEM IIpoBepka Tecra. gﬁjg
[Tpuem mabopatopHoit '
paboTHI U OTUETA.

9 | Termmonepenaya. OCHOBHI | 6 [IpoBepka Tecra. TIK-4.1
pacyera TerI000MEHHBIX [Tpuem nabopaTopHOH Zﬁjg
armnaparoB paboTHI U OTUETA . '

10 | XomomuibHBIE areHTH U 3] IIpoBepka pedepara.. IIK-4.1
XJIAAOHOCUTEIIH. THITEI IIpoBepka TecTa. IIK-4.2
XOJIOIMIBHBIX MAIIINH. Tpuem naGopaTopHoii IIK-4.3
ITHKIIBI XOJ0IUNBHEIX pPaGOTI H OTUETA.

YCTaHOBOK.

9. Ucnonv3oeanue peﬁmunzoeoﬁ cucmemsl OUEHKU 3HAHUUL.

[Ipu onieHKe pe3ynbTAaTOB AEATEIBHOCTH CTYJICHTOB B paMKaxX NUCIUIUIUHBI « Tero-
U XJIAJIOTEXHHUKA» UCIOJIb3YETCS] pEUTUHTOBasA cUCTEMAa. PEMTUHTOBas OLIEHKA
dbopMUpyeTCsi HA OCHOBAHUH TEKYILIETO U TPOMEKYTOUYHOT'O KOHTPOJIA.
MakcumanbHO€ U MUHUMAJIBHOE KOJIMYECTBO OAJIJIOB 10 Pa3IuYHBIM BUIaM y4eOHOM
paboThl onricaHo B «llonoxeHnnun o 0amIbHO-PEUTUHTOBOM CUCTEME OLICHKU 3HAHUI
CTYJIEHTOB M obecnieueHus ydeoHoro mnpoieccay @PI'bOY BO «KHUTVY ».

dopma 00yueHU HanmenosaHue OLeHOTHBIX KoumnuectBo 6a/1510B
CpeicTB
OYHas Tecr max 20 - min 10
Pegepar max 20 - min 10
JlabopatopHbIe pabOTHI max 60 - min 40
TOro max 100 - min 60
Dopma Konmpona —oug.3auem

10. Ouyenounsvie cpeocmea 01:1 meKyuie2o0 KOHmMpOJiA ycneeaemocmu,
NPOMENCYMOUHOI AMMeCMayuu o UMo2am 0C60EeHUA OUCUUNTIUHDL
OueHouHbIE CPEACTBA JJI MPOBEAEHUS TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH,
IPOMEKYTOUHOM aTTECTalMU 00yJaroUMXcsi 1 UTOrOBOM (rOCy1apCTBEHHOM
UTOTOBOI) aTTecTalluu pa3pabaThIBalOTCS COTIACHO NoJokeHuto 0 Dongax
OLICHOYHBIX CPEJCTB, paCCMaTPUBAIOTCA KaK COCTaBHAas 4acTh paboyeil mporpamMmsl
U 0(pOPMIIAIOTCS OTACIBHBIM IOKYMEHTOM.

11. Unghopmayuonno-memoouueckoe odecneuenue OuCyunIuHbl
11.1 Ocnoenasa rumepamypa
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HpI/I N3Yy4YCHUHN OUCIHUILIINHBI «Temo — wu XJIaA0TCXHHUKaA» B Ka4C€CTBC
OCHOBHBIX HCTOYHHKOB I/IH(bOpMaHI/II/I PEKOMCHAYCTCSA HMCIIOJb30BATH CIICAYIOIITYIO

JUTEPATypy.
OcHOBHbIE HCTOYHUKH HH(OPMAIIUH KoJu-Bo 3Kk3.

1. Temmorexuuka [ DnekTpoHHbIH pecype] : yuebHoe mocodue |1(6e3mumutHbIi gocTyn k DBC

/ B.A. Kynunos, 9.M. Kapramog, E.B. Credantok. - M.: «Znaniumy ToCJIe PETUCTPALIUH C
KYPC: HULl UTH®PA-M, 2015. - 424 c.- Pexxum noctyma: IP-anpeca HXTH )
http://znanium.com/bookread2.php?book=486472, o
napoito.- DBC «Znaniumy T'pud

2. TeopeTnueckre OCHOBBI XOJOIUIILHON TEXHUKH : yueOHoe |16 7Kk3. B OMOIMOTEYHOM OT/Iese
nocobue/A.M. Ubpaes, M.C. Xamunymnun, U.I'. Xucamees. |YHUIL HXTU
Kazanp:"Cnoso",2016.-222 c.

3. JlamkoB B. . Teopernueckre OCHOBBI TETUIOTEXHUKH 1(6e3mumutHbIl qocTyn K DbC
[@nexrponnsiit pecypc] /Jlsmikos B. K. - M.: KYPC, HUL]  |«Znanium» 1oCJie perUCTPAIIiK C
NH®PA-M, 2015. - 328 c.: IP-anpeca HXTH )

http://znanium.com/bookread2.php?book=496993, o
napoJo.- OBC «Znaniumy

4. Tenno-xnajoTexHuka : yauebHoe nmocooue/A.A.Caraeen 16 5Kk3. B OMOIMOTEYHOM OTHETIE
A.T.I'anumoBa. Cankr-IlerepOypr:"Csoe YHHUIL HXTU
n3narenascrso’,2019.-128 c.

11.2 /lononnumenvnasn numepamypa

B xauectBe JOIIOJIHUTCIBHBIX HCTOYHUKOB I/IHCI)OpMaI_II/II/I PCKOMCHAYCTCA
HCIIOJIB30BATh CIICAYIOIIYIO JIMTCPATYPY:
JlonoTHUTe/IbHBIC HCTOYHUKU HH(OPMauH Kox-Bo k3.

1. bapunoBuu B. A. OcHOBBI TeXHUYECKON TepMoAMHAMUKH | 1(0e3mumuTHBIN goctyn k ObC

U TEOPHUH TEIJIO- U MacCOOOMeHa [ DIeKTpOHHBIN pecype] : |«Znaniumy mociie perucTpaiuu ¢
yuebHoe nocooue / B.A. bapunosuu, FO.A. CmupHoB. - M.:  [IP-agpeca HXTU )

HUI] THOPA-M, 2014. - 432 c.:
http://znanium.com/bookread2.php?book=356818# , o
napoJro.- OBC «Znaniumy I'pud

2. TepmoarHaMuKa M OCHOBBI TETUIONIEPEIAuH : yIeOHOe 39 5K3. B OMOIMOTEUHOM OT/IETe
nocobue / Carmees K.A., Xasunos M.P., Carnees A.A., YHUIL HXTU

I'ymepoB @.M..- Huxnekamck : HXTU, 2016.- 81 c.
3. Cargees, K.A. TerutoTeXxHUYECKUH 3KCTIEpUMEHT : MeTo. |10 k3. B OMOIMOTEeYHOM OT/IeNe
yKa3. k j1a0. pad. / K.A. Carnees, ®.M. I'ymepos.- YHUIl HXTU

Hwmwxaexamck: HXTH, 2013.- 52 c.
4. XonoauIIbHOE TEXHOJOTHIeCKoe 000pyIoBaHue : yueOHO- |16 9K3. B OMOIHOTESYHOM OTIeITe
Metoandeckoe mocoome/A.A.CarneeB A.T.I'amumosa. Cankt- |YHULL HXTU
ITetepOypr:"Coe n3natenscTo™,2019.-80 c.

11.3 Dnexmponnsvie ucmounuku uHpopmayuu

[Mpu wu3ydeHnn guCHUATUIAHBI «Temao- W XJIAJOTEXHHUKa» DPEKOMEHIYETCS
UCIIOJIb30BAHUE CIICTYFONIUX 3JICKTPOHHBIX HCTOYHHKOB HH(DOpMAIIHH:
denepanbublii mopran «Poccuiickoe oOpazoanue» http://www.edu.ru/
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http://znanium.com/bookread2.php?book=486472
http://znanium.com/catalog.php?item=goextsearch&title=%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0&title=%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0&years=2011-2016&page=1#none
http://znanium.com/catalog.php?item=goextsearch&title=%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0&title=%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0&years=2011-2016&page=1#none
http://znanium.com/bookread2.php?book=356818
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.edu.ru%252F%26ts%3D1454325027%26uid%3D4551944561454306641&sign=802b4d219cb341c1c99fd971a98e972a&keyno=1

@denepanbHblil  LEHTp HMHPOPMAIMOHHO- 00pa30BaTENbHBIX  PECYPCOB
http://fcior.edu.ru/

Nudpopmanmonnas cucreMa «EanHoe okHO gocTtyma K 00pa3oBaTeilbHBIM
pecypcamy» http://window.edu.ru/

Hayunas snekrponnas Oubnmoteka elibrary.ru

11.4 Coépemennvie npogheccuonanvruvle 6azvl OAGHHBIX U UHPOPMaAUUOHHBLE
CHpagoyHble CUCHEMbL
1.2Kypnan «Xonoounvnas mexuuxa ». — [locmyn c60600HbliL: hitp.://www.
holodteh@holodteh.ru
2. Xypnan «Teopernueckne OCHOBBI TEINIOTEXHUKH. [IpoMbltiieHHas
TersiorexHukay. Cait xxypHana. — Jloctyn cBoOoaHbIi: http://www.
podpiska@delpress.ru

Obwum mpebosanuem K y4eOHO-MemoOUudeckomy U UHPOPMAYUOHHOM)
obecneyeHuro A6s1emcsi 00CMYNHOCIb 00VHAIOWUMCSL 8 OOCMAMOYHOM KOAUYECMBe
COBPEMEHHBIX NPOGhHeCcCUOHANbHBIX 0A3 OAHHBIX U UHDOPMAYUOHHBIX CNPABOYHBIX
cucmenm.

CoraacoBaHo: e

3aB. OTZIEIIOM W” o Tapacosa B.4l.
1o OUOIMOTEUHOMY

00CITyKUBaHUIO

12. Mamepuanvrno-mexnuueckoe obecneuenue OUCUUNTUHBL (MOOYs)
[Mpu wurenuwn nekuwii - aymutopus 203 (MEepCOHATBHBIE KOMITBIOTEPHI C MPOTPAMMHBIM
obecrieueHrneM), HOyTOyK, MPOEKTOp, 3KpaH. [Ipu mpoBeneHnn 1a00paTOPHBIX PabOT - ayTUTOPUS
219a (yctaHoBKa Uil ONpEAEICHUS TEIUNIOEMKOCTH BO3yXa, YCTAHOBKA Uil HCCIIEIOBAHUS
nporecca W3MEHEHHsI COCTOSHHUSI BIIQXKHOTO BO3JyXa, YCTAHOBKA /ISl HWCCIEIOBAHHS KPHBOUH
HACBHIIICHUS] BOJSHOTO Tapa, YCTaHOBKa IS OmpeieseHus Kod((dUIMEeHTa TerIonpoBOIHOCTH
TBEPIOTO MaTepuajia, yCTaHOBKAa Ui ompeneneHus KoddduimeHTa TermmooTnaun mpu
BBIHY)KJICHHOW KOHBEKIIMH, YCTAHOBKA JJISI MCCJICIOBAHUS JYYHUCTOTO TEILUIOOOMEHA), ayJaHTOPHs
129 — ycTaHOBKHM 10 M3YYEHHIO YCTPOUCTBA M PabOTHI OBITOBOTO KOMIIPECCOPHOTO XOJIOAMIFHUKA
UCCIIEIOBAaHHIO MPOIIECCa TEIUIONEepeIaul B KOKYX03MEEBUKOBOM TEIUIOOOMEHHOM ariapare.
KaOuner nns camocTosiTensHOM paboThl CTYJAEHTOB -DJIEKTPOHHBIN YUTAJIBHBIHN 3aI

(423578, Pecriyonuka Tarapceran, r. Huxaekamck, np. Ctpourerneit, 47) . B anekTpoHHOM
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http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Ffcior.edu.ru%252F%26ts%3D1454325027%26uid%3D4551944561454306641&sign=2d150aa79f2a14038c2f32baa2a3a944&keyno=1
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwindow.edu.ru%252F%26ts%3D1454325027%26uid%3D4551944561454306641&sign=37ff89a53527055d1fc6138de0ccca9b&keyno=1
mailto:holodteh@holodteh.ru
mailto:podpiska@delpress.ru

YUTaJIbHOM 3aJI€ UMCIOTCA: CTOJIbI; CTYJIbs, ICPCOHAJIBHBIC KOMIIBIOTCPBI C BEIXOAOM B I/IHTepHCT;

IPUHTEP; CKAaHEP; KCEPOKC .

13. Obpazosamenvuvie mexnonozuu

B  mpouecce mpoBeneHuss — ayIUTOPHBIX  3aHATHM  IPUMEHSIOTCS  CIEAYHOIIME
o0pa3oBaTesibHbIe TEXHOJIOTHH 00y4YeHHs (B MHTEPAKTUBHBIX (hopMax):
Tema Bup 3ansarus HNurepakTuBHas popma Yacol
OCHOBHbIE TOHSTHUS U Jleknus Huckyccusi. PaboTa ¢ Hars[THBIMU 0,4
onpeneneHusi. OCHOBHbIE nmocobusmMu  Jloknaasl 10 TeMam
3aKOHBI U/I€AJIbHBIX Ta30B. pedepaTos..
I'a30BbIE CMECH.
Bnyrpennss sHeprus rasos. | Jleknus Pabora c HarJs(HbIMU 0,4
TennoeMmkocTs. 1 3aK0H nocoousiMu. Mo3roBoii ITypM.
TEPMOJIMHAMUKH.
DOHTaNBNUs. DHTPOIHSI. JlaGoparopHnast | CTyqeHThI B pOJIM  IKCIEPTOB 0,8
TemnoBas TS-nuarpamma. pabora (obcyxnenue pe3yJabTaToB
1a00paTopHOil paboTHI).
TepmoanHaMuueckue Jlexmus Pabora c HarJSIIHBIMHU 0,4
npoiiecchl pabovmx Ted, MOCOOUSIMU.
aQHAJIN3 OCHOBHBIX I'a30BbIX Jlokita il 1o TeMaM pedepaTos.
IIPOLIECCOB.
PeanbHble ra3pl BiiakHblii Jlekuus Huckyccusi. Pabota ¢ HarimsAHbIMU 0,4
BO311yX. BoasiHol map. MOCOOUSIMU.
JlabopatopHas | CTyneHTbl B POJIM IKCIEPTOB
paborta (oOcyxnenue pe3yNbTaTOB 2
71ab0paTopHOI paboThI).
OCHOBHBIE TTOJIOKEHHUS 2 Jlexmus Pabora c HaTrJISIHBIMHA 0,4
3aKOHA TEPMOJMHAMUKHU. MOCOOHUSIMHU.
[IpsimMbie 1 OOpaTHBIC UKITHIL.
uxner KapHo. Joxknaner o TemaM pedepaTos.
TermmonpoBOAHOCTh Jlexmsa Pabora c HaTrJISIHBIMHA 0,4
OCOOUSIMH.
JlabopatopHas | CTyneHTBl B pPOJIM IKCIEPTOB 0,8
paborta (oOcyxnenue pEe3yIbTaTOB
71a00paTOpHOI paboThI).
KonsextuBHbIl TeruiooOMen | Jlexmus Pabora C HarIagHEIMA 0,4
OCOOUSIMH.
JlabopatopHas | CTyneHTBl B pPOJIM IKCIEPTOB 0,8
paborta (oOcyxnenue pEe3yNbhTaTOB
n1abopaTopHOi paboThI).
TennooOMeH u3mydyeHneM Jlexumst Huckyccusi. Pabota ¢ HarimsAHbIMH 0,4

TOCOOUSIMU .
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JlabopatopHas | CTyneHTBl B POJIM IKCIEPTOB 0,8
paborta (oOcyxnenue pEe3yIbTaTOB
J1abopaTOpHOU PabOTHI).
Temnonepenaya. OCHOBBI Jlexknus Huckyccusi. Pabota ¢ HarimsgHbIMH 0,4
pacuera TerI000MEeHHBIX MOCOOUSIMHU.
anmnaparoB JlaboparopHas | CTyAeHTBI B pOJIM  DKCIEPTOB 2
paborta (oOcyxnenue pe3ynbTaTOB
J1abopaTOpHOU PabOTHI).
XOoM0UIbHBIE ar€HThI 1 Jlexrust JHuckyccus. Pabota ¢ HarsmHpIMU 0,4
XJaZOHOCUTENHN. TUIbI OCOOUSIMU
XONOMUILHBIX MAIHH. LIMKIBL | JlaGoparophast | CTyIEHTSI B pPOIM  IKCIEPTOB
XOJIOAMIBHEIX yCTAHOBOK. pabora (o6ecysxenue pe3yIbTaTOB 0,8

J1a00paTOPHOU PabOTHI).
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