MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
Tennopusnka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarorosku / cneruanbHOCTh: 20.03.01 TexnocdepHnas 6e30nacHOCTb
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasiieHue TexHocgepHoii 6e30macHOCTbI0
®dopma 0O0ydeHHS: OUHASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 1

Cemectp: 1

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 1 cemecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbIie pabOThI 18 18 JacoB
4 Bcero aynuTopHbIX 3aHATUI 54 54 4acoB
5 CamocTosiTenbHas paboTa 90 90 4acoB
6 Bcero (0e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u ciaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

Ox3ameH: 1 cemectp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nporokot Ne 58  or« 8 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnerumanbHocTH) 20.03.01 Texnocdepnas Oe3omacHOCTh, yTBepkaeHHoro 21.03.2016 rona,

paccMmoTpeHa u onodpeHa Ha 3acemanuu kadenper POTOM «  » 20 ropma, mpOTOKOI
Ne .

PazpaboTuuk:

noueHt kap. POTOM A. C. AtikapbsH

3aBenyronmii o0ecnieunBaromeii kad.
POTOM B. U. Tyes

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

POTOM B. U. Tyes
OKCIIepTHI:

JloneHT Kadenpsl paauodIeKTPOH-
HBIX TEXHOJIOTUI U SKOJIOTUYECKOTO
MoHuropunra (POTOM) H. H. Hecmenosa

JlouieHT Kadeapsl paarodlJIeKTPOH-
HBIX TEXHOJIOTHUH M SKOJIOTUIECKOTO
Monurtopunra (POTOM) B. I'. XpuctiokoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
TeopeTndyeckd W NPAKTUYECKHA MOATOTOBUTH OYIyHIUX CIEIHAIUCTOB METOJaM TIOJyYeHUs,
npeoOpa3oBaHusi, Mepeiayd M KCIMOJIB30BAHUS TEIJIOTHI, BBIOMPATh M IKCIUTYyaTHUPOBATh HEOOXOAUMOE
obopynoBaHue OTpaciel MPOMBIIUICHHOCTH. [Ipu 3TOM HE00X0MMMO 0c000€ BHUMAHUE YICIUTh MAKCH -
MaJbHON PKOHOMHUU TEIUIOPHEPTETUYECKUX PECYPCOB U MAaTePHAIOB, HHTEHCU(UKALIUN TEXHOIOTUYECKUX
MIPOIIECCOB, BBISBIICHUIO Y MCIOJIB30BAHUIO BTOPUYHBIX YHEPTOPECYPCOB, 3aIUTE OKPYKAIOIICH CpeIbl U
0€301MacHOCTH JOCH.

1.2. 3amaum AMCHMIIIMHBI
— ®opmHupoOBaHHUE y CTYJACHTOB 3HAHUI; OCHOB MpeoOpa30BaHMs YHEPTUH, 3aKOHOB TEPMOIUHA -
MUKH U TETUIOMaccooOMeHa, TePMOJMHAMHYECKHUX TIPOIIECCOB M IUKIIOB, CBOWCTB CYIECTBEHHBIX JIJIS OT-
paciu pabouux Tej, TOPEHHsI, YHEPTrOTEXHOJIIOTHH, YHEPrOCOCPEKEHHS, TPHHIIMIIOB PAOOTHI TEIJIOBBIX H
TETI00OMEHHBIX amlapaToB, TEIIOCHIOBBIX YCTAHOBOK.
— JlucumriuHa AaéT 3HAHHWS OCHOBHBIX MPHUHITUIIOB OOCCIICUCHUS KU3HEACITCILHOCTH B 0€3-
OIACHOCTH TPU pabOTe Ha KOMITPECCOPAaX, TETUIOBBIX U XOJIOAWIBHBIX YCTAHOBKAX.

2. MecTo nucuumiuebl B cTpykrype OIIOII
Huctumnuna « Temnodusukay (b1.B.O/1.17) otHOCHTCS K 650Ky 1 (BapuaTuBHAS 4acTh).
[IpeamiecTByOmMUMHA AUCHUIUIMHAME, (POPMUPYIOIIUMHU HaYaJIbHBIC 3HAHUS, SBJIAIOTCS: Bhicmias
MaremaThka, MexaHuka.
[TocnenyromuMu AUCHUIUIMHAME SBISIOTCS: [ 'maporasomuHamuka, IIpomeinuienHnas Oe3omac-
HOCTb, Teopus ropenus u B3pbiBa, Ouszuka-2.

3. TpeGoBanus K pe3yJibTATAM OCBOCHMS JUCUMILTHHBI

[Tpouiecc n3yueHus: AUCUUILIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMUX KOMITETCHIINH:

— TIK-22 criocoOHOCTHIO UCTIOJIB30BATh 3aKOHBI M METOJIbl MATEMATHKHU, €CTECTBEHHBIX, TYMaHU -
TapHBIX U SKOHOMUYECKHUX HAyK TPH peeHUH ITPo(heCcCHOHABHBIX 3a/1a4;

B pesynbrare u3ydeHus IUCIUIUITMHBI 00YYarOIIUNCS JOKEH:

— 3HATh TEIJIOTEXHUYECKHE XaPAKTEPUCTHKH TOIUIMBA, TEOPUIO TOPECHMS TOIUIMBA, OCHOBHBIC
3aKOHBI TEPMOJAWHAMUKH, TEPMOJMHAMUYECKUE IUKIBI, TEPMOJMHAMHUKY BOJSHOTO IMapa, 0COOEHHOCTH
mpoiiecca mapooOpa3oBaHusi, OCHOBBI TEIIOTIEPEIaur, CIIOCOOBI Mepeaun TeTuia. OCHOBHBIE TTOJIOKECHHUSI
M0 OXpaHe TyJa U MOXKapHOH 0€30MacHOCTH MPH MPOBEAECHUH TEIIO(PU3NIECKUX MPOIECCOB.

—  yMeTb MPOBOJUTH TEIIIOPU3UUECKUN pacuéT TOpEeHUsl TOTUIMBA, \OMIPEACNIATh COCTOSHUE pa-
6oyero Tena, OOBSICHATh (PU3NUECKHUI CMBICT YHUBEPCAIBHOW Ta30BOM MOCTOSHHOM, ONPEAEIATh Mpupa-
HICHUE SHTPONUU HJICAJIbHOTO ra3a B 3aBUCUMOCTH OT OCHOBHBIX MAapaMETPOB COCTOSTHUS, ONPEACIAThH
TEepMOAMHAMUYEeCKUE LUKIIbI U300paxkaTs mpoiecchl napoodpa3oBanust Ha HS — nuarpamme, onpeaensith
MOTEPH TEIjIa Yepe3 CTCHKY

—  BJaJeTh 3HAaHUSMHU COCTaBJICHUS TEIUIOBOTO OallaHCa, OCHOBHBIMU IOJIOKEHUSIMU 110 OXpaHe
TpyZa, SKOJIIOTUU U TIOXKAPHOW OE30MaCHOCTH IMPH MPOBEICHUH TEIUIOU3MUECKHUX MPOIIECCOB C LEIBIO
obecrieueHrs 0€30MaCHOCTH KU3HEIEATETLHOCTH YeJI0BEeKa B TeXHOC(hepe.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpyaoeMKOCTb JUCHHUILIMHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
1 cemectp
AynuaTopHbI€ 3aHATHS (BCETO) 54 54
Jlexknuu 18 18
[IpakTuueckue 3aHATHS 18 18
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JlaGopaTopHbIe pabOThI 18 18
CamocTosiTenbHas paboTa (Bcero) 90 90
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 28 28
[IpopaboTka JIEKIIMOHHOTO MaTepraia 14 14
[ToaroroBka k MpakTHYECKUM 3aHATUAM, CEMUHAPAM 48 48
Bcero (0e3 ax3amena) 144 144
ITonroroBka m crada sK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 180 180
3auetHble EauHunb! 5.0 5.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI

Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

~—_ (D]
= o o 2 g 3 E
: R o S O = 5
=2 jas] O O < = O] s
Y s S, s FoS 2 0
Ha3Banus pa3nenoB 1UCHUTIIIUHBL < ) o, o o O S5
= = S s 5 O s £
= = © | ad & £
1 cemecTp
1 TornuBo 1 TerTopU3NIECKHE TTPOIIeC- 4 6 6 40 56 |1IK-22
Chl TOPEHUS
2 TexHnueckasa TepMoguHaMuKa. Terio- 12 6 8 34 60 |IIK-22
nepeaaya
3 OxpaHa OKpYKaoILEH Cpebl, IoXkKap- 2 6 4 16 28 |1IK-22
Hasi 6e3omacHOCTh. bezonacHoOCTh U Ku3-
HEEATEIbHOCTh MIPH paboTe Ha TErIo-
BBIX arperarax
Hroro 3a cemectp 18 18 18 90 144
Hroro 18 18 18 90 144

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aeioB TUCIUTIINH (TI0 JIEKIUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComeprkaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)

Ha3zBanus pasznenos

CopeprkaHue pa3aesioB TUCIUATITAHBI (110 JIEKITHSIM)

TpynoeMkocCTsb,

9

dopmupyembie
KOMIIETEHIIUN

1 cemectp

1 ToruuBo u
Terodu3nueckue
MPOLIECCHI TOPEHUS

O6mas xapakrepuctuka Toruba. Kiraccudukanus
TOIUIMBA. XUMUYECKUN COCTaB TOIUIMBA. TENIoBbIE
s dexTrl peakmuit okucieHus. Temnora cropaHus
TOIUIMBa. Briciias v HU3IIAS TEIUIOTa CTOPAaHUsI TOI-
nuBa. Termmohu3ndaecKkuii pacuéT ropeHus TOTUINBA.
Omnpenenenne TemnepaTypbl BCIBILIKKA TBEpAOE TOI-

N

I1K-22
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nuBo. EctecTBeHHOE TBEPAOE TOMINBO. MICKycCTBEH-
HOe TBEpAOE TOIMBO. JKuakoe Tomnuso. EcTecTBeH-
HOE KMJIKO€ TOIUTUBO. MICKyCCTBEHHOE KUAKOE TOM-
nuBo. ['azoo0pasznoe torumBo. [Ipupoausrii ras. Uc-
KYCCTBEHHOE Ta3000pa3HOe TOIUIMBO. YCTPOWCTBA AJIs
CKUTaHMS TOTLIMBA.

Htoro

2 Texauueckas
TEPMOAUHAMHUKA.
Teronepenaya

Onpenenenve AMCUUILIMHBI U €ro 3a1a4u. Pabouee
teno. [TapameTpsl coctostHus padouero tena. Temme-
patypa pabouero tena. /laBinenue. YaenbHblil Bec.
Enunanner uamepenus. [Ipubopsl 11st usmepeHust
OCHOBHBIX [TapaMETPOB COCTOSIHUA pabouero Tena.
PaBHOBeCHOE cocTosiHME cucTeMbl. HepaBHOBECHOE
COCTOSIHHE CUCTEMBl. BHYTpEHHSSI SHEpTUsl CUCTEMBI.
Pa6ora. KomnuecTBo Temnotsl. Tepmoaunamuueckue
npouecchl. OGpaTUMBbIA 1 HEOOPATUMBIH MTPOLIECCHI.
I'padmueckoe nzodpaskeHrE TEPMOAMHAMHYECKUX
npoueccoB Ha PV -nmuarpamme. OCHOBHBIE CBOMCTBA
ra3oBoif cmecu. O0beMHas 1014 ra30Boii cmecH. Be-
coBas 7101 Ta30BoM cMmecH. JlaBmenue cmecH. Termo-
€MKOCTb Ia30B. TernoeMkocTs razosou cMmecu. He-
TUHHAs TEII0EMKOCTh. CpeHss TeIIoeMKOoCTh. Be-
CoBas TEIUIOEMKOCTh. YpaBHeHHe Maiiepa. M306ap-
Has U NU30XOpHAas TEIUIOEMKOCTh. M eanbHelil ras.
YpaBHEHMsI COCTOSIHUSA UACAIBHOTO ra3za: Menaeneesa
- Knaiinepona, Knaiinepona. YpaBHeHUs1 COCTOSIHUS
peanbHOrO rasa; Ban-nep-Baansca, Bykanosuya-
HoBukoBa. PaBHOBECHBIE 1 HEPABHOBECHBIE CUCTEMBI.
Buytpennsist sueprus. PaboTta 1 KOMM4ecTBO TEIUIOTHI.
CymHOCTh MEpBOro 3aKOHA TEPMOAMHAMUKH. DHTAIb-
MU ra30B. DHTPONUs. BeIYMCIEHNs SHTPONIUY T'a30B.
[IpuHnmn Bo3pacranus 3HTponuu. TepmoauHamuye-
CKHE IIPOLECCH] N3MEHEHUS COCTOSIHUS U1€aIbHOIO
raza. M3o0pakeHue TepMOJMHAMUYECKHUX TPOIECCOB
W3MEHEHUs COCTOAHMS ra3a Ha PV - nuarpammax.
I'padmueckoe n300pakeHnEe TEPMOAMHAMUICCKIX
IIPOLIECCOB U3MEHEHUSI COCTOSIHUS UAECAIBHOTO rasa
Ha TS-guarpammax. Termota mporecca. PaGota mpo-
necca.Kpyrosoii npouecc rernosoro asurarens. Mue-
anpHbI UK. TepMuueckuit k.1 1. nukia. [Ipsmon u
00OpaTHBIN TePMOAMHAMUYECKUE ITUKIIBI KPYTOBOTO
npouecca. [{uknsl Kapro va PV u TS nuarpammax.
Tepmuueckuii k.1.1. nukia Kapno. Ilpaktnueckoe
3HayeHue nukina Kapao. CynHoCcTh BTOPOro 3aKoHa
TepMouHaMUKH. DOpMyIHpPOBKU BTOPOTO 3aKOHA
TEpMOJANHAMUKH. Pab0TOCTIOCOOHOCTH CUCTEMBI.
[Ipouecc mapoobpazoBanus. Ucnapenne. Hacwiien-
HbI nap. [leperpersii map. Konnencanus nmapa. Yipy-
rocTh HachllleHHOro napa. Kunenue. Crenens cyxo-
cti. BHyTpennsis terora napoodpasosanus. [1po-
necc napoodpaszoBanust Ha TS quarpamme. Terora
napooOpazoBanus. Temnora KUAKOCTH. Ternora
neperpesa. OmpeneneHue napaMeTpoB COCTOSAHUS

[1K-22
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BOJIbI M BOJIIHOTO napa Ha PV- nuarpamme. Kpusbie
cyxoctH. IS - quarpammel BojisiHOTO Tapa. Cxema mna-
pocusioBo yctaHoBkHd. [{uki Penkuna. K.m.a. nukina
Penxuna. OcHoBBI Temionepenaud. TermmonpoBoa-
HOCTb, TEIUIO0T/1a4a (KOHBEKTUBHBIA TETIJIOOOMEH),
n3ydeHue (JIy4YUuCThId WK paiualluoHHbIN). Temre-
parypHoe nojie. TemnepaTypHblid rpagueHT. OCHOB-
HOM 3aKOH TEIJIONPOBOJHOCTH. TENI0NpOBOIHOCTD
creHkH. [Imockas ogHocnoitHas crenka. [Tnockas
MHOTOCJIOMHAs cTeHKa. [{unHapruyeckas CTeHKA.
KonBekTuBHBIN TemiooOMeH. OCHOBHBIE MTOHSITHSL.
CB00OOHOE ABM)KEHUE )KUJIKOCTH. BBIHYX)1eHHOE
JBUKEHUE KUAKOCTH. TermnooOMeH U3ITydeHUEM.
OcHOBHbIE OHATHS. YpaBHEHUE TETIOBOTO OajlaHnca
TerIoooMeHa u3nydenneM. 3akodH Kupxroda. M3y-
yeHue ra3oB 1 napos. 3akoH Credana - bonbimana.
Crenens uepHOTHL. TermnooOMeHHbIe anmaparsl. Peky-
MepaTUBHBIE U PETCeHEPATUBHBIC TEIUIOOOMEHHBIE

anmaparsl..
Hroro 12
3 OxpaHna okpyxarwieil | YcnoBus gomnycka. PaboTel Ha ycTaHOBKax, CBsI3aH- 2 [1K-22
Cpenbl, moXxapHast HBIX C B3PBIBOOTIACHBIMH H TTOKAPOOTIAaCHBIMH BEIIIE-
0€30IMacHOCTb. CTBaMHU U MaTepHrallaMH. XapaKTepUCTUKA OMACHBIX U
be3omnacHocTh 1 BpPEIHBIX MTPOU3BOICTBEHHBIX (hakTopoB. [IpaBuia
YKU3HENIEATENbHOCTD MPU | XpaHEHMsI TOPIOUMX BEIIeCTB U MaTepuanoB. Cpen-
paboTe Ha TEIIOBBIX cTBa mokaporymieHus. TpeboBanus mo 006eCcTIeUeHUIO
arperarax MOKapo - U B3pbIBoOe3onacHoCcTU. OOSI3aHHOCTH CO-

TPYAHUKOB Iepe]l HauyanoM padoTel. O0s13aHHOCTH CO-
TPYIHHUKOB BO BpeMs paboThl. [Topsaok cOBMECTHBIX
JIEUCTBUN COTPYIHUKOB U MOAPA3IACICHUN OKAPHOI
oxpaHsl npu noxape. O013aHHOCTH COTPYAHUKOB IO
OKOHYaHUU PabOThI

Hroro 2

Hroro 3a cemectp 18

5.3. Paznenbl JMCUMILUIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (NMPeabl Ty IIUMHU)
U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Pazaenbl qucHUIUIMHBL U MEXIUCHUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMME (MIPEABIAYIIMMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabIuIIE 5.3.
Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIUCIUIUIMHAPHBIE CBSA3U

Ne paznenoB JaHHOW TUCIUIUIMHBL, JJISI
KOTOPBIX HEOOXOMMO U3yUeHUE

HauMeHOBaHKE TUCIMILIMH o0ecIieunBaroIIX 1 00ecIeYnBaeMBbIX
JUCIIUATIIINH
1 2 3
[IpenmecTByronme qUCUUILIMHBI
1 Briciias Mmaremaruka +
2 Mexannka + + +

[Tocnenyromue TUCIUIIITUHBL

1 T'maporazoguuamMmuka + + +
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2 TlpombineHHas 6€301MaCHOCTh

3 Teopust ropeHus U B3pbIBa
4 ®dusuka-2

5.4. CooTBeTCcTBHME KOMIIETCHUM A, JopMHUpPyeMbIX IPH H3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH HM3YyYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THH
§ Bunwl 3austuit
: z -
S o
[ [+~
5 < o S g DopMbI KOHTPOJIS
S = = S =
Q o = <
B = ©
I1K-22 + + + + Ok3amen, Otyer o nadopa-
TopHOU pabdorte, Tect, OTuer
0 MPAKTUYECKOMY 3aHATHUIO
6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYIIL.

7. JlabopaTtopHble padoThl
HaumenoBanue nabopaTtopHbIX paboT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

A ¥ =
= 2 E
Q p=a=t
Q O =
< > 0O
HasBanus pasnenos HaumenoBanue mabopatopHbIX padoT zF &5
o S E
X g =
2 o 2
= S
1 cemectp
1 ToruBo u Onpenenenne BIa)KHOCTH TBEPAOro ToruMBa.Ompene- 6 [1IK-22
Tero(u3nIecKue JIeHUE 30JIbHOCTH TBEPIOTO ToruBa OnpeseneHue
IIPOLIECCHI TOPEHUS 30sibHOCTH HeTH U HedTenpoaykToB.OnpenesneHue
TEMIIEpaTyphl BCIIBIIKN HEPTH U HEPTEIPOAYKTOB
Uroro 6
2 Texanueckas Omnpenenenue yaenbHbBIX 00EMOB METOJIOM THIPO- 8 T1K-22
TEPMO/IMHAMUKA. cTaTU4YeCcKOro B3pemrnBanusal [pudbops! 1 MeTO b
Temnonepenaua oTpesieNICHUs MapaMeTpoB padouux Teix. IHTPOIHii-
Hble quarpammsl. OnpeneseHne napaMeTpoB COCTOs-
HUS BOJIBI U BOJIIHOTO napa.OnpeeneHue noTepb
TEIUIa B IPSIMOTOYHOM pekyneparope.OnpeneneHue
MOTEph TEIJIa B MPOTUBOTOYHOM pekynepaTtope.Ornpe-
JIeJIEHUE TIOTEPD TEIUIA YEPE3 CTEHKY TEIIOBOIO arpe-
rara.
Hroro
3 OxpaHna okpyxarwoieil | M3ydeHre oCHOB OXpaHbl OKPYKAIOILEH Cpelbl, OXpa- 4 [1IK-22
Cpelbl, IoXKapHas HBI TPY/la ¥ TEXHUKU OE€30MaCHOCTH B YCIOBHUSAX JI€H-
0€301acCHOCTb. CTBYIOLLETO NMPEANPUATHSA. DKOHOMMUSI TEIIOIHEPTETH-
be3omacHocTh u YecKuX pecypcoB.M3yuenne oCHOB mokapHOM 0e3-
KHU3HEACATEIbHOCTD IIPH | ONTACHOCTH B YCJIOBUSAX JIEHCTBYIOLIETO NPEATIPUATHS.
paboTe Ha TeIIOBBIX Mepsl 1 cpencTBa 115t o0ecreueHus mokapHoi 0e3-
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arperarax OIaCHOCTH.
Hroro 4
Hroro 3a cemectp 18
8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HanMeHnoBaH#e MpakTHUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 8. 1.
Tabmuma 8.1 — HammeHoBaHue MPaKTHUECKUX 3aHATHHA (CEMUHAPOB)
g v
= 2 E
3 = =5
2 > 5
HasBanus paznenos HaumeHoBaHMe MPaKTHUECKUX 3aHATUH (CEMHHAPOB) zF &5
: 2 s
> o =
a o g
= S
1 cemecTp
1 TormuBo n Pemenue 3anau no Teme «TommuBo U Teruiopusnyge- 6 [1K-22
TerI0PpU3NIECKIe CKHE TPOIIECCHI TOPCHHUSI
MPOLIECCHI TOPEHUS Virtoro
2 Texanueckas Pemenue 3amad no teme « TexHruueckasi TepMOIMHA- T1IK-22
TEPMOJIUHAMUKA. Muka» u «Termonepenada»
Termonepenaya Hroro
3 Oxpana okpyxawoueid | M3ydnth JOKyMEHTALMIO M0: YCIOBUAM JIOITYCKa, pa- [1K-22
cpenbl, moXxapHast OOTBI HA YCTAaHOBKAX, CBA3aHHBIX C B3PBIBOOMIACHBIMU
0€301macHOCTb. Y TI0’KapOOITaCHBIMHU BEIIECTBAMH M MaTepHajaMH,
bezonacHocTs u XapaKTePUCTUKAM OMACHBIX U BPEIHBIX MPOU3-
KU3HENIEATEILHOCTD MIPH | BOJACTBEHHBIX (DaKTOPOB, MTpaBUIaM XPaHEHHUS TO-
paboTe Ha TETUIOBBIX pIOYMX BEILIECTB U MaTepuasoB, CPEJACTBAM MOKaAPO-
arperarax TYyLIEHUS, TPEOOBAHUSAM MO 00ECIIEUEHUIO MOXKAPO - U
B3pPBIBOOE30MACHOCTH.
Hroro 6
Hroro 3a cemectp 18

Bunel camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETECHIIMH PEICTaBICHbI B

9. CamocTrosiTesqibHasi paboTa

tabmme 9.1.
Tabmuma 9.1 — Buapl caMOCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN
3 z §
S | i3
Bunael camocrosTensHON = > 0
HazBanus pa3znenos z =l @DopMbl KOHTPOJIS
paboTEI L s 2
= g8 =
Y Qo 2
= S
I cemectp
1 TonmuBo u IToaroroBka K npaxkTuye- 16 |IIK-22 Tect, Ox3ameH
TeIo(U3NIECKHe CKUM 3aHATHUSAM, CEMUHA-
MPOIIECCHI TOPEHUS pam
[TpopaboTka JIEKITMOHHOTO 8
MaTepuana
OdopmieHre 0T4ETOB IO 16
n1abopaTOpHBIM paboTam
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Uroro 40
2 TexHuueckas IToaroroBka K npaxkTuye- 16 |IIK-22 Tect, Ox3ameH
TEPMOIMHAMUKA. CKUM 3aHATHUSAM, CEMUHA-
Teronepenaya pam
IIpopaboTka JIEeKIIUOHHOTO 6
MaTepuana
OdopmieHre 0TYETOB IO 12
nabopaTOpHBIM paboTam
Uroro 34
3 Oxpana okpyxatouieid | [lonroroBka K npakTuye- 16 |IIK-22 Tecrt, Dx3ameH
Cpelbl, IoXKapHas CKUM 3aHSATHUSM, CEMUHA-
0€301acCHOCTb. pam
besonacHocTs 1 Wroro 16
KU3HEACSITEIbHOCTD IPU
paboTe Ha TETUIOBBIX
arperarax
Hroro 3a cemectp 90
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MeHa
Hroro 126
10. KypcoBoii npoekTt / KypcoBasi padora
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OHEHKH yCIIeBAeMOCTH 00y4arouXxcst

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabmura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

N . MaxkcuManbHbIN
. MakcumanbHBIN MakcumanbHbBIT
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u na cemMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
1 cemecTp
OTueTt no nabopaTopHOii 10 5 10 25
pabore
OTyer o NpakTHIECKOMY 5 5 5 15
3aHATHIO
Tect 10 10 10 30
Wroro makcumymM 3a nepu- 25 20 25 70
on
DK3aMeH 30
Hapacraromum ntorom 25 45 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJBHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
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Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6a/IIOB B TPAJAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBiIeH B TaOiule
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6aisos,
Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
HK3aMeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiio)
4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
70 - 74 D( )
TIOBJIETBOPUTEIHHO
3¢ Y ) 65 - 69 4 P
TTOBJIETBOPUTENHHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBenHo)
2 (HCYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)
3a4TEHO)

12. Y4yeOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa
1. Cusyxun /. B. O6uwmii kypc ¢usuku [] : YueOnoe mocodbue mis By3os. T. 2 : Tepmoannamuka
1 MoJiekysipHas pusuka. - M. : @uszmatiut , 2006. - 543[1] c. 99 3x3.: bubmorexka TYCVYP, (Hanuuue B
ounbmmoreke TYCVYP - 99 5k3.)

12.2. lonostHUTEILHAS JIATEPATYpa
1. Ilocobwue mo termmodusuke: Yueobnoe mocooue / AnkapbsiH A. C. - 2012. 99 c. [DnexTpoHHBIN
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1170 (mara obpamenus: 01.07.2018).
2. Tpodumosa, T. U. Kypc ¢usuku : yuedHoe nmocooue s By3oB / T. . Tpopumona. - 18-¢
u3M., crepeotr. - M. : Axagemust, 2010. - 557, [3] c. (manuuue B 6ubnmuoreke TYCVYP - 252 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Temmodusuka: Meroauueckue ykaszanus mo CPC (camMmocToATEIbHON M WHIUBUIYAIBHOU pa-
00Te) CTYICHTOB, O0YJArOIIMXCS IO HarnpasieHuto moaroropku Oakamraspa 20.03.01 «Texnochepnas 6e3-
omacHocTh» / AmkapesH A. C. - 2015. 15 c. [DnexrpoHHslii pecypc] - Pexum mocryma:
http://edu.tusur.ru/publications/5259 (mara obpamenus: 01.07.2018).

2. Temmodusuka: Meronuyeckue yKa3aHHs TO MPAKTHUYECKUM 3aHATHsAM / AnkapbsH A. C. -
2011. 15 c. [DnexTponHbIi pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/1936 (mara 006-
pamenus: 01.07.2018).

3. Temnodusuka: Metoandeckue ykazaHHus Mo J1a0opaTopHBIM paboTaM Ui CTYJAEHTOB, 00yda-
IOIIUXCS TI0 HAMpaBJieHU o MoAroToBku Oakanaspa 280700.62 «Texnocdepnas 6e3omacHOCTH (36 yacoB)
/  AnkapesH A. C. - 2015. 45 c. [DnekrpoHHbli pecypc] - Pexum  mgoctyna:
http://edu.tusur.ru/publications/5507 (mara obpamenus: 01.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
UHBAJU/I0B
Y4eOHO-MeTOIMUEeCKUE MaTepHalibl JIsi CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
H3 49ucJia Ji ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbA U MHBAJIMIOB NIPCAOCTABIISIIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.
Jlaist i1 ¢ HApYIIeHUSIMU 3PeHUst:
- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;
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- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:
— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. 3BC Znanium.com

3. biblio-online.ru

13. MaTtepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecneyeHune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOPUs ¢ KOTUUECTBOM I10-
CaJIOUHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOH W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHHE U yUeOHO-HAITBIIHBIE TOCOOHs, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYuebHas aymuTopus

yueOHasi ayMTOpus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE-
JICHMS 3aHATUN MPAKTUYECKOro Tuma, yueOHasi ayquTOpHsl s NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MIOMELIEHHUE JJIs1 KypCOBOTO IPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT), IOMEIIEHNE JUIsl IPOBEE-
HUS TPYNIOBBIX U MHIUBUIYAJIbHBIX KOHCYJbTAIUI, IOMELIEHUE JUIsl IPOBEJCHUS TEKYILEro KOHTPOJIS U
IPOMEKYTOYHOMN aTTeCTalllu, IOMEIIEHNE JJI1 CAMOCTOSTEIbHON paOdOThI

634050, Tomckas obmactb, . Tomck, JleanHa npocriekT, 1. 40, 419/2 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- Jlocka MapkepHasi;

- OOyuaromuii CTeH ] U3ydeHus 0e30MacHOCTH (2 mT.);

- Komnstotep Ha 6aze [lentnym 11840;

- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;

- PaGouee mecTo mpermnoaBares.

[IporpamMmmMHoe obecnieueHue:

— MS Office 2010

— Windows XP

13.1.3. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoe odecredeHne JJIs J1adopaTopHbIX padoT

JlaGopatopusi 3KOJIOrMYECKOro MOHUTOPUHT A

yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI IPAKTUYECKOro TUIla, ydeOHas ayauTopus JUis Ipo-
BE/ICHUS 3aHATHH Ja0OpaTOPHOro THUMA, ydyeOHas ayIuTOpus AJIs NPOBEIEHHs 3aHATUH CEMHHAPCKOIo
TUIA, TTOMEIICHUE JJIsi KypCOBOTO MPOEKTHPOBAHUS (BBIIOIHEHUS KYpPCOBBIX Pa0OT), MOMEIICHUE IS
IPOBEIEHHs I'PYIIOBBIX UM WHAMBUIYAIbHBIX KOHCYJIbTALMM, MOMELICHHE AJS MPOBEAEHUS TEKYLIEro
KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTallMM, TOMELIEHHUE JIsl CAMOCTOATEIbHON pabOThI

634050, Tomckas obnactsb, T. Tomck, JleanHa npocriekT, 1. 40, 416/2 ayn.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- Jlocka MapkepHas;

- AkBapuyMm 15 1. IpsIMOYTOJIbHBIN;
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- Cron mabopatopusiit 1200x800 (6 mit.);

- Muxpockornt BUOME]] 3 (3 mit.);

- Muxkpockon meauiuackuit BUOME/] 3 (5mirt.);
- AxBapuym 50 J1. IpsIMOYTOJIbHBIN;

- Komnpeccop;

- Harpesarenb ¢ TepMoperymnsatopom;

- Bononarpesarens;

- ABTOKJIaB MOJyaBTOMaTHYECKHIl;

- Becnr Adventurer;

- BeitspxHOM mIKad);

- Ph-meTp nonomertp BIIK;

- Ph-meTp mopraTuBHBIii;

- Mukpocxon ITUGPOBOU Motic DM-BA300;
- Mukpockorn CTEPEO MC-1 (2 mir.);

- [Ipuntep HP LaserJet 1010;

- CucteMa BEHTHIIALNH;

- CyxoxxapoBoii mkad;

- TepmocTar cyxOBO3IyIIHBIN C OXJIAXKICHUEM;

- Hentpudyra CM-6M.01;

- Cy1mka Jyisi XMMUYECKON MOCY/IbI;

- O6nyyarens;

- JJabopaTtopHbIii CTeHI MOHUTOpPUHTA (2 TIT.);

- Komnbrorep WS1;

- Kommnbrotep ¢ MOHUTOpOM;

- [I1IBM CORE2DUO E7500;

- 3amepuTenb apTepralbHOTO AaBiICHUS (8 1IT.);
- Bechbl HanoabHEIE;

- Konnientpatomerp KH-2M;

- O6orpeBareis;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows
Microsoft Windows

OpenOffice

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCA y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynwia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast Mmeberb;

- koMnbroTeps! kinacca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 mwiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaioT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[TepeueHs mporpaMMHOTO 00ECTICUCHUS:
- Microsoft Windows;
- OpenOffice;
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- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;
- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMHU 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IPENoIaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHONW MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayTuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pyloBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHAX BO3MOKHOCTH IIPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHS[ OCBOCHHA SaerﬂJIeHHI)IX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONIB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1. OO011ee KOTUIECTBO CEPhI B TOILIMBE, PABHO:

1.1. So6 = So + Sk + Sc

1.2. So6 = So + Sk

1.3. So6 = So + Sc

1.4. So6 = Sk + Sc

2. Bnara, kotopasi COOEpKUTCS B TOIUIMBE, NOAPA3IEISIETCS Ha:

2.1. I'nrpoCKONMYECKY0 U XUMUYECKH CBSI3aHHYIO

2.2. T'UrpocKonuuYecKyro, 1 MEXaHMYECKYIO.

2.3. I'urpocKkonuuecKyro, XMMHYECKH CBSI3aHHYIO U BHEILIHIOI0, KOTOpask yACPKUBAETCSI MEXaHU4e-
CKH U TEPSAETCS IIPU CYILKE.

2.4. X¥MHAYECKH CBSA3AHHYIO U MEXaHUYECKYIO.

3. DneMeHTapHbIN aHAINU3

3.1. Oprannueckas macca, roprodasi Macca.

3.2. T'oproyast macca, cyxas macca, pabouee TOIUTHBO.

3.3. Oprannyeckasi Mmacca, roprodasi Macca, pabodee TOTUIUBO

3.4. Oprannyeckasi Macca, Toprodasi Macca, cyxas Macca, padouyee TOIIMBO

4. Tennora cropaHust TBEPAOTO U KUAKOTO TOILIUBA

4.1. Qup =4,187[81 Cp + 300Hp — 26(Op — Sp) kJK/KT.

4.2. Qup =4,187[81 Cp—26(Op — Sp) — (6 Wp + 9Hp)] xIx/kr.

4.3. Qup =4,187[81 Cp + 300Hp — 26(Op — Sp) — (6 Wp + 9Hp)] xx/kr.

4.4. Qup =4,187[81 Cp + 300Hp — 26(Op — Sp) —9Hp] x>k/KT.

5. ArperarHble COCTOSIHUS BEIIECTBA

5.1. TBEpaoe u KHUIKoe.

5.2. Teépnoe, xuaKoe 1 razoo0pasHoe.

5.3. TBépnoe u razoobpazHoe.

5.4. TBépnoe, )kuIKOE, Ta3000pa3HOE U MIa3Ma.
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6. Uto Takoe TepMOAMHAMUYECKUH TIpoLiecc?

6.1. DTO mepexon TEPMOAMHAMHYECKONW CHCTEMBI (pabouero Tea) U3 OHOTO COCTOSIHHS B APYToe
MOJT BIUSTHUEM BHEUIHUX BO3JICHCTBUI

6.2. DTO mepexon TePMOJAMHAMHYECKONW CHCTEMBI (pabouero Tea) U3 OJHOTO COCTOSIHHS B APYToe
IIOJ1 BIIMSIHUEM BHYTPEHHUX BO3ICHCTBUN

6.3. DTO mepexon TePMOJAMHAMHYECKONW CHCTEMBI (pabouero Tea) U3 OJHOTO COCTOSIHHS B APYToe
OJT BIUSIHUEM BHYTPEHHUX U BHEITHUX BO3ACHCTBUN

6.4. D10 mepexoa paboyero Tesa U3 OAHOTO COCTOSIHHS B APYTOe

7. 3axoH boiing — Mapuotra

7.1.v1/v2=T1/T2

7.2.p1/p2=T1/T2

7.3. pv = const

7.4.pv=RT

8. 3axoH ['ei1 — JIroccaka

8.1.vl/v2=TI1/T2

82..pl/p2=TI/T2

8.3. pv = const

8.4.pv=RT

9. 3axoH Ilapns

9.1. pv =const

92.v1/v2=TI1/T2

93.pl/p2=T1/T2

9.4.pv=RT

10. YpaBHEeHUE COCTOSAHMS UAEATBHOIO ra3a

10.1. pv = const.

10.2. v1/v2=T1/T2

10.3.pl/p2 =T1/T2

10.4. pv=RT

11. YpaBHeHHE coCTOSIHUSA peanbHOro ra3a (Ypasuenue Ban nep — Baanbca).

11.1.p=RT (v—-b)—a/v2

11.2.p=RT (v->)

11.3.p=RT

11.4. .p=RT—-a/v2

12. Yo Takoe TernaoéMKOCTh?

12.1. KonnuecTBO TEIIOTHI, HEOOXOIUMOE JIJIsl HarpeBa Tea.

12.2. Temota, 3aTpauynBaemasi Ha HarpeBaHue | Kr ra3oBoi CMeECH.

12.3. Tennora, 3aTpaunBaecMasi Ha HarpeBaHue | Kr ra3oBoil CMECHU B €IMHULY BPEMEHH.

12.4. KonuuecTBO TEIMJIOTHI, HEOOXOMUMOE JJIsi U3MEHEHU S TEMITepaTyphl Tea Ha 1 rpayc.

13. IlepBoe Hauano (3aKOH) TEPMOJAUHAMHUKHU

13.1.Ternora, noaBeAEHHAs K CUCTEME, PACXOAYETCSl HA U3MEHEHUE BHYTPEHHEN YHEPTUU CUCTE-
MBI

13.2. Bes Ternora, moBeéHHAS K CHCTEME, PACXOAYeTCsl Ha COBEPIIIEHNE BHEITHEH PaOOTHI.

13.3. Besd TeruioTa, noiBeAEHHAs K CHCTEME, PACXOLyeTCsl HA U3MEHEHNE BHYTPEHHEN YHEPTUH CH-
CTEMbI U Ha COBEpILEHUE BHEIIHEH pabOTHI.

13.4. Bed TeruioTa, noiBEAEHHAs K CHCTEME, PACXOLyeTCsl HA U3MEHEHNE BHYTPEHHEN SHEPTUH CH-
CTEMBI U DHTPOIIHH.

14. AnnabatHslii iporiecc

14.1. Tlpouecchl paclIMpEeHHs U CKATUS TPOTEKAIOT TOJBKO BCIEACTBUE W3MEHEHHS €r0 BHYTPEH -
HEW DHEPIUH.

14.2. IIpoueccel pacClIMpeHUs U CKATUS TPOTEKAIOT TOJIBKO BCIAEACTBUE U3MEHEHHS MTOABOAUMOTO
Teria.

14.3. IIporecchl paclIMpeHUs U CHKATUSI HE MMPOTEKAIOT.
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14.4. Tlpouecchl paclIMpeHMsI U CXKaTusl MPOTEKAIOT TOJIKO BCIIEICTBUE M3MEHEHUS TeMIlepary-
PBL..

15. IlonutpomnHsIil mpouecc

15.1. pv = const

15.2. pvk = const

15.3. pv=RT

15.4. pvn = const

16. uxn KapHo coctout us:

16.1. JIByx n300apHbIX U IBYX aauabaTHBIX MPOILIECCOB

16.2. JIByX M30TEpPMHUYECKUX U IBYX aIMa0aTHBIX MIPOIIECCOB

16.3. JIByX N30XOPHBIX M ABYX aHa0aTHBIX MPOLIECCOB

16.4. JIByX U30TEpMHYECKHUX U JIBYX MOJUTPOITHBIX MPOIIECCOB

17. ukn PeHKrHA COCTOUT U3:

17.1. JIByX U30TE€pMHYECKHUX U JIBYX MOJUTPOIHBIX MTPOIIECCOB

17.2. JIByX U30TEPMUYECKUX U ABYX MOJIUTPOIHBIX ITPOLIECCOB

17.3. JIByx n300apHBIX U ABYX ai1abaTHBIX MPOIIECCOB

17.4. JIByX NU30XOPHBIX M ABYX aHa0aTHBIX MPOLIECCOB

18. YpaBHenue ®ypne

18.1. q=-dt/dn

18.2. ¢ =-Adt/dn = -A grad t.

18.3. t= - Adq/dn

18.4.q=Agrad t.

19. 3akon HetoToHA 1151 KOHBEKTUBHOTO TEIIOOOMEHA

19.1 g = Mtx - tcT)

19.2 q=- Adt/dn = -\ grad t

19.3 g = a(tx - tcT)

19.4 q=-dt/dn

20. 3akon Credana — bonmpiiMana

20.1. ® =C (T/100)2

20.2. ® =C (T/100)3

20.3. ® =(T/100)4

20.4. © =C (T/100)4

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI
. ITo kakuM npu3HaKaM KJIaCCUPHULIUPYETCS TOIUIUBO?
. OCHOBHBIE TEINIOTEXHUYECKHE XapaKTEPUCTUKH TOILIHBA.
. Kakoe TomimBo Ha3bIBalOT yCIOBHBIM?
. UTo Ha3bIBAIOT TEIJIOTOM cropaHus TOIMBa?
. Kakue aneMeHThI BXOJAT B COCTaB TOILIMBA?
. B uém paznuune Mexay BbICIIEH M HU3ILEH TEIUIOTOM cropaHusi TOIMBa?
. Uro Takoe 3neprua’?
. B uém paznuune Mexay uieasbHbIM U PeaibHbIM ra3om?
. Kakue BenuuuHsbl onpenenstor coctosHue padoyero tena?
10. B uém paznuuue Mex1y TEIUIOTON U TeMIlepaTypoil?
11. Yro Ha3bIBaeTCS TEPMOJMHAMUYECKUM MPOLIECCOM?
12. Kakue nporeccsl paccMaTpuBaeT TEpMOAUHAMUKA?
13. Kakoii ¢pu3nueckuii CMBICII UMEET I'a30Basi OCTOSTHHAS?
14. YUto Ha3pIBalOT HOpMaIbHBIMU (PU3UYECKUMHU YCIOBUSIMU?
15. [Nouemy u306apHas TEIIOEMKOCTb OOJIbIIE U30XOPHOI Ha BEIMYMHY ra30BOM
MOCTOSTHHOM ?
16. Uto Takoe BHYTpEHHss SHEPruUs?
17. IlepBblil 3aKOH TEPMOTUHAMUKN?
18. Yro 3HaumT TerioTa u pabota mpouecca?

O 01N DN B W~

19 BTopoii mpomMeKyTOUHbIN KOHTPOJIb (BTOpasi KOHTPOJIbHAS TOUKA).
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20. Yro Takoe TepMOJIMHAMUYECKUHN ITUKIT?

21. Yrto 3Ha4YMT NpsIMOM M 0OpaTHBIN TIporiecc?

22. Yro xapakrepusyet Tepmuueckuii KITJ[?

23. Ilouemy Tepmuueckuii KII/[ Bcerna MeHblle e TMHUIBI?

24. Kakyro 3aKOHOMEPHOCTh pacKpbiBaeT ki1 KapHo?

25. ®opMyIMpPOBKH BTOPOrO Havajaa TEPMOJIUHAMUKH.

26. Oco0eHHOCTH IpoIecca Napooodpa3oBaHHUs.

2.7. Kak u3MeHsieTcsa TemMneparypa napa B mpouecce KOHAEHCauu?
28. N306pa3zuTte mporeccsl mapoodpasoBanus B [-S quarpamme.

29. Kak onpeaenuts paboTy mapa B afruabaTHOM IpoIlecce Ha Juarpammax?
30. Kax onpenenuts Temiocoaepkanue napa?

31. Yto Takoe To4Ka pOChI?

32. Yto Takoe OTHOCHUTEINbHAS BIIAXKHOCTH?

33. Yto Takoe Biarocoaep;kaHue?

34. Yem otnmyaetcs nuki Penkuna ot nukia Kapuo?

35. Kak onpenensiercst KITJ[ unkna Penkuna?

36. YpaBHeHUe TerIoBoro 6amanca?

37. KoadurmeHT Temionepeaadn U Kak OH OMpeesieTcs?

38. IIpenmyiecTBa NPOTUBOTOYHOTO ABUKEHUS TEIUIOHOCUTENEH Hepe
MPSIMOTOYHBIM.

39. Pacuét notepu Temia 4epe3 MHOTOCIOMHYIO CTEHKY.

14.1.3. Bonpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
Pemenue 3agau no teme «TommuBo U Tero(u3nuecKe MpoLecchl TOPEHUS»

14.1.4. Tembl 1a00paTOpHBIX padoT
Omnpenenenre BIAXKHOCTH TBEPIOTO TOILIUBA.
Omnpenenenne 30IpHOCTH TBEPAOTO TomMBa OnpenienieHne 30IbHOCTH He(TH U He(DTETTPOTYKTOB.
Omnpenenenne TeMIepaTypbl BCIBIIIKA HePTH U HEYTEIPOIYKTOB
Omnpenenenne yaeabHbIX 00bEMOB METOIOM THIPOCTATHYECKOTO B3BEIIMBAHUS
[TpuGOpBI 1 METO/BI OMPE/ICICHHUS TAPAMETPOB PAOOUHX TE.
OHTponuiiHeIe AuarpaMmsl. OnpeieneHre IapaMeTpoB COCTOSHHS BOJIBI M BOASHOTO Mapa.
Omnpenenenue NOTeph TEIUIA B IPSIMOTOYHOM PEKYIIEpaTOpe.
OmnpeneneHne MoTeph TeIIa B IPOTHBOTOYHOM PEKYyIIEpaTope.
Omnpenenenue NOTeph TEIUIAa Yepe3 CTEHKY TEIUIOBOTO arperara.

14.2. TpeGoBaHMS K OLIEHOYHBIM MATepHAaJIaM /1JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
Jnst mun ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -

TCJIBHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHDb KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
Ta6J11/ma 14 — I[OHOJIHI/ITGJII)HI)IC MaTepuajibl OLUCHUBAHUA IJId JIAL C OrpaHUYCHHBIMU BO3MOXHOCTAMU
300POBbA U UHBAJIUJIOB

Bu/ipl JONOTHUTENEHBIX OIICHOUHBIX
MaTepuaioB

Kareropun
oOyJarommxcs

@opMbI KOHTPOJISL U OLICHKU
pe3yJIbTaTOB O0y4YEeHUS

C napymeHusMu

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

HpeI/IMyn_[eCTBCHHO INUCBbMCHHAas

ciyxa IpOBEpKa

C HapymieHusiMu
3peHus

ColecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymieCTBEHHO yCTHAs IIPOBEPKA
(MHIMBUAYAIBHO)

C napymeHusMu
OIIOPHO-
JIBUTATEJIBHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA
METOAaMM

Cor pPaHUYCHUAMU I10

TCCTBI, INHUCBbMCHHBIC CaMOCTOATCIIbHBIC

[IpenmyniecTBEHHO IPOBEPKA
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06I_HGM6,Z[I/II_[I/IHCKI/IM pa60TLI, BOIIPOCHI K 3a4€TYy, METOAAMM NCXOO N3 COCTOAHUA
IOKa3aHHUAM KOHTPOJIbHBIC pa6OTLI, YCTHBIC OTBEThI 06yqa}01uer0c;1 Ha MOMCHT IIPOBCPKU

14.3. MeTtoauueckue peKoMeHAAIMHI M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

Jis aMIl ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B Ie4aTHO! (hopMe ¢ YBETUUYEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHMYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAIMJAM YBEIMYUBAETCA BpeMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MperycMaTpiuBaeTcsl TOCTYII -
Hast (popMa npeoCcTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBIEHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS 1 BOCIIPUATHS HH(POPMALINN:

JL1s1 1M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHON (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0OB TPOILIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00y4EHUsI MOXKET POBOAUTHCS B HECKOIBKO ITAIOB.
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