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: 2

Cemectp: 4

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 4 cemecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 36 36 4acoB
3 JlaGopaTopHbIie pabOThI 20 20 JacoB
4 Bcero aynuTopHbIX 3aHATUI 92 92 4acoB
5 CamocTosiTenbHas paboTa 52 52 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.

DKk3aMeH: 4 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

TeopeTnyeckn W MPAKTHUYECKH MOJATOTOBUTH OYyAyIIMX CHEHUAIMCTOB METOJIaM IOJIYYeHUs,
Hpeo6pa3013aHI/m, nepezl;atm N HCIIOJIb30BAaHUs TECIIIOTHI, BI)I6I/IpaTI> nu 3KCHHyaTI/IpOBaTI) H€06XOI[I/IMOC
o0opynoBaHue oTpaciieil mpombIiuieHHOCTH. [Ipu 3ToM HE00X0aMMO 0c000€ BHUMAaHUE YACTUTh MaKCH-
MaHBHOﬁ 3KOHOMHNHU TGHHOSHCpFCTI/I‘I€CKI/IX pecprOB nu MaTepI/IaJ'IOB, I/IHTeHCI/I(i)I/IKaHI/II/I TCXHOJOI'MYCCKUX
MIPOIIECCOB, BHISBICHUIO U UCIIOIB30BaHUIO0 BTOPUYHBIX SHEPTOPECYPCOB, 3aAIIUTE OKPYKAIOIIEH Cpellbl U
0e30MacHOCTH JIFOACH.

1.2. 3agaun IMCHMIIINHBI
—  ®opmupoBaHue y CTYJCHTOB 3HaHHI; OCHOB NIPeOOpa30BaHuUsl IHEPTUH, 3aKOHOB TEPMOIUHA -
MHUKH ¥ TETUIOMacCOOOMEHa, TEPMOAMHAMUYECKHUX MTPOIIECCOB M IIUKJIOB, CBOMCTB CYIIECTBEHHBIX JJIS OT-
paciu pabouux Tej, TOPSHHSI, YHEPTOTEXHOJIOTUU, YHEPTOCOCPEIKECHUS, TPUHIIUIIOB PAOOTHI TEIIOBBIX H
TEIJI000OMEHHBIX aIapaToB, TEMJIOCHIOBBIX YCTaHOBOK.
— JlucuurnuHa AaéT 3HAHWS OCHOBHBIX MPUHITUIIOB OOSCIICUCHUS KU3HEACITCILHOCTH U 0€3-
OTMACHOCTH MpU paboTe Ha KOMIIPECCOpax, TEIJIOBBIX U XOJIOAUIBHBIX YCTAaHOBKAX.

2. Mecto mucuuninebl B ctpykrype OIIOII
Huctumnnuna «Temmoduszuka» (b1.B.O.4) otHocuTcs k 670Ky 1 (BapuaTtuBHAS 4acTh).
[TpenmecTBYIOUMME TUCHUIUIMHAMU, (POPMUPYIOIIUMH Ha4YalbHbIC 3HAHMUS, ABISAIOTCA: MaTtema-
THKa, MexaHnka, X uMHSI.
[TocnenyromumMu TUCHHUIUTMHAMEU sBIstOTCs: ['waporazomuHamuka, [IpomblinienHas Ge3omac-
HOCTb, Teopusi TOpeHUsI U B3pbIBA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— TIK-22 cnnocoOHOCTHIO HCIOIB30BATh 3aKOHBI U METO/Ibl MaTEMAaTUKHU, €CTECTBEHHBIX, TYMaHH -
TapHBIX ¥ SKOHOMUYECKHX HayK IPH PelICHUH MpoeCcCHOHABHBIX 3a/1a4;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICs TOJKEH:

— 3HATh TEIUIOTEXHUYECKUE XAPAKTEPUCTHKU TOIUIMBA, TEOPUIO T'OPEHUS TOIUIMBA, OCHOBHBIE
3aKOHBl TEPMOJMHAMUKHU, TEPMOJUHAMHUYECKHE LMKIIbI, TEPMOANHAMUKY BOJSHOTO Mapa, 0COOCHHOCTHU
npoliecca mapoodpa3oBaHusi, OCHOBBI TEIIONEPeayt, CIIOCOObI Mepe/laul TEI1a. OCHOBHBIE MOJIOKEHUS
10 OXpaHe TyZAa U MOKapHOW 0€30MaCHOCTH MPH ITPOBEIEHUH TEIUIO(PU3NUECKUX ITPOLECCOB.

—  YMeThb IPOBOJUTH TEINIOPHU3HMUECKUN PAacUET TOPEHHs TOIUIMBA, \OIIPEIENATh COCTOSHUE pa-
Oouero Tena, OOBACHATh (PU3NUECKHUI CMBICII YHUBEPCAJIHHON ra30BOM MOCTOSHHOM, ONpENeniTh npupa-
LICHUE DHTPONMH HACAIBHOIO Ia3a B 3aBUCHMOCTH OT OCHOBHBIX IAPaMETPOB COCTOSIHMS, ONPENECIATh
TEPMOJMHAMUYECKHE IIUKIIBI M300pakaTh Mpoliecchl mapoodpa3zoBanus Ha HS — nquarpamme, onpeaensaTs
IIOTEPH TEIUIA YEPE3 CTEHKY

—  BJIAJIeTh 3HAHUSIMU COCTABIJICHHS TEIJIOBOTO OajaHca, OCHOBHBIMHU ITOJIOKEHUSMU 10 OXpaHe
TPyZia, KOJOTHHM U MOXAapHOW 0€30MacHOCTU MPH HPOBEIEHUH TEIIO(U3NYECKUX MPOLECCOB C LEINbIO
oOecrieyeHus1 6€30MaCHOCTH KU3HEIEATEILHOCTH YeJIOBEKa B TeXHOC(epe.

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 5.0 3aUeTHBIX eIMHMILIbI U IIPeCcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
4 cemecTp
AynuTopHble 3aHATUSA (BCETO) 92 92
Jlexknuu 36 36
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[IpakTuyeckue 3aHATUS 36 36
JlaboparopHbie pabOTHI 20 20
CamocTtosiTenbHas paboTa (Bcero) 52 52
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 16 16
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 14 14
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 22 22
Bcero (0e3 ax3amena) 144 144
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 180 180
3auetHbie Equnuib 5.0 5.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

_ ]
) o> & a g 3 =
N Q
: o o o o E =
> 8 % ¢ | g3 23
HazBanus pa3aenoB TUCHUTUIUHBI ) “ a 2, o O e g
o © . . e = O
= < © = o O = E
SN S | 28 52
= © & =
4 cemecTp
1 TonuBo U TeriopU3nIECKre Mporec- 14 12 8 16 50 |IIK-22
CBI TOPCHHUS
2 Texauueckas TepMoauHaMuUKa. Terno- 14 12 8 26 60 |IIK-22
nepeaaya
3 OxpaHa OKpyXarolen cpebl, moxap- 8 12 4 10 34 |IIK-22
Has Oe3omacHOCTh. be3omacHOCTh U Ku3-
HeJIeSTeTLHOCTh MPU paboTe Ha TEIUIo-
BBIX arperarax
Hroro 3a cemectp 36 36 20 52 144
Hroro 36 36 20 52 144
5.2. Coaep:xanue pa3aejioB JMCHUILIHHBI (110 JEKIIASIM)
ConeprkaHue pa3aesioB TUCIUTIINH (TI0 JEKIHUIM) PUBEICHO B TabmuIe 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ienaoB TUCIUILIKH (TI0 JEKITHSIM)
3 =
3 ==
2 > 5
HasBanwus paznenon ConeprkaHue pa3ieiaoB TUCIUILIMHBI (1O JEKIIUSIM) zF &5
S 2, S
> sz
o Q Z
~ S
4 cemecTp
1 TormuBo 1 O6mas xapakrepuctuka Toruba. Kiiaccudukanus 14 |1IK-22
TEIIO(U3NIECKIEe TOMIMBA. XMMHUYECKHUN COCTAaB TOIUIMBA. TerioBbie
MIPOIIECCHI TOPESHUS 3 PeKThI peakiuii okucieHus. TerioTa cropanus
TOITUBA. BrIciias v HU3MIAs TEIOTa CTOPAHUS TOTI-
nuBa. Teruropusndeckni pacu€T ropeHust TOIUINBA.
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Ornpenenenre TeMiepaTypsl BCOBIIIKKA TBEPIOE TOTI-
nuBO. EcTecTBeHHOE TBEPAOE TOIINBO. MICKyCCTBEH-
Hoe TBEpAoe TomnBo. JXKuakoe Tormmbo. EctecTBen-
HO€ JKUJKOE TOIINBO. ICKyCCTBEHHOE YKMIKOE TOII-
nuBo. ["'azoo6paszHoe TormBo. [Ipupoausrii ras. Mc-
KYCCTBEHHOE Ta3000pa3HOe TOIUTHBO. YCTPOUCTBA JIIs
CKUTAHMS TOILJIMBA.

Hroro

14

2 TexHuueckas
TEPMOIMHAMUKA.
Temnonepenaya

Omnpenenenne TUCHUILIMHBI U ero 3a1aun. Pabouee
teno. [TapameTpsl cocrosinus pabouero Tena. Temme-
partypa pabouero Tena. JlaBnenue. YaensHbIi Bec.
Enununsr uzmepenus. [pubops! 11 usmepenus
OCHOBHBIX [TaPAMETPOB COCTOSHUS paboyero Tena.
PaBHOBecHOE cocTosiHne cucteMbl. HepaBHOBECHOE
COCTOSIHME CUCTEMBI. BHYTpEHHSS SHEPTUS CUCTEMBI.
Pa6ora. KonnuectBo temnotel. TepMoauHaMuuecKue
nporeccbl. OOpaTUMBI U HEOOPATUMBIN MPOLIECCHI.
I'padmueckoe n300pakeHne TEPMOAMHAMUICCKIX
npoueccoB Ha PV -nuarpamme. OCHOBHBIE CBOWCTBa
ra3zoBoii cmecu. OObeMHast 1oJ1s Ta30Boil cmecu. Be-
coBas J10J1s1 Ta3oBoii cmecH. [laBnenue cmecu. Temo-
€MKOCTb I'a30B. TemnoeMKkocTh ra3oBoi cmecu. Hce-
TUHHAs TEMJI0EMKOCTh. CpeqHss TeII0EMKOCTh. Be-
COBas TETUIOEMKOCTh. YpaBHeHue Maiiepa. M306ap-
Has ¥ U30XOpHas TEIUIOEMKOCTb. M ieanbHblil ras.
VYpaBHEHHsI COCTOSTHUSA UIEANBHOTO raza: Meneneena
- Kinaiinepona, Knaiinepona. YpaBHeHUs1 COCTOSTHUS
peanbHOro rasa; Ban-nep-Baansca, Bykanosuya-
HoBukoBa. PaBHOBECHBIE 1 HEPABHOBECHBIE CUCTEMBI.
BuyTpennsist sneprus. PaboTta 1 KOIM4ecTBO TEIUIOTHI.
CyIIHOCTB MEPBOTO 3aKOHA TEPMOJMHAMUKHU. DHTAJIb-
K Ta30B. DHTPONUs. BEIYMCIIEHNS S3HTPONINY T'a30B.
[TpuHumn Bo3pactanust sHTponuu. TepMonuHamuye-
CKHE IPOLIECCHI N3MEHEHHNS COCTOSIHUS UAEAIBHOTO
raza. Mzo0pakeHre TepMOAMHAMHYECKUX MTPOLIECCOB
M3MEHEHUS COCTOAHMS ra3a Ha PV - nuarpammax.
I'padmueckoe nzodpaskeHrE TEPMOAMHAMHYECKUX
MIPOLIECCOB U3MEHEHHUSI COCTOSTHUS UEATBHOTO raza
Ha TS-auarpammax. Tennora npouecca. Pabora mpo-
necca.Kpyrosoii mpouecc remioBoro asurarens. Muae-
anpHbIM UK. TepMuueckuii k.11 4. nukia. [Ipsmon u
oOpaTHbIi TepMOANHAMUYECKHE IUKIIbI KPYTOBOTO
npouecca. [lukisl Kapro Ha PV u TS auarpammax.
Tepmuueckuit k.mm. 1. nukia Kapuo. [Ipaktuueckoe
3HayeHue nukia Kapuo. CymHoCTs BTOPOro 3aKoHa
TepMOANHAMUKU. DOPMYIHPOBKU BTOPOTO 3aKOHA
TEpPMOANHAMUKH. Pab0TOCTIOCOOHOCTH CUCTEMBI.
[Iponecc mapooOpazoBanus. Mcnapenue. Hacwimen-
Hbli nap. [leperpetsii nap. Konnencanus napa. Yopy-
rocTh HachleHHOTo napa. Kunenue. CteneHs cyxo-
cTi. BHyTpeHHss Temnora napoobpaszoBanus. [1po-
necc mapooOpaszoBanus Ha TS nuarpamme. Termnora
napoo6OpazoBanus. Temora xuakocTy. Temiora

14

[1K-22
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neperpesa. OnpezeneHne napaMeTpoB COCTOSHUS
BOZIBI ¥ BOJHOrO napa Ha PV- nnarpamme. Kpusbie
cyxoctu. IS - quarpammel BogsiHOrO napa. Cxema na-
pocuiioBoy yctaHoBkH. [{ukit Penkuna. K.m.a. nukna
Penkuna. OcHoBBI Temonepenaun. TemnonpoBoa-
HOCTb, TETUIOOTAa4a (KOHBEKTUBHBIN TETJIOOOMEH),
M3IIydeHHe (JIYIUCTHIN WM paaualiioHHbIi). Temme-
patypHoe noje. TemneparypHslii rpagiueHT. OCHOB-
HOM 3aKOH TEIUIONPOBOJHOCTH. TenmionpoBoIHOCTh
creHku. [Iimockas ogHocnoiHas crenka. [lnockas
MHOTOCJI0OMHas cTeHka. [{unmaapruyeckas cTeHka.
KonBektuBHbIM TeriooOMeH. OCHOBHBIE TTOHSITHS.
CBobOoaHOE ABMKEHHUE )KUIIKOCTH. BBIHYX)1eHHOE
JBUKCHHE KUJIKOCTH. Termoo0MeH H3ITyIeHUEM.
OcHoBHbIE TIOHATHUS. YpaBHEHHUE TEIIOBOTO OalaHca
TeruiooOMeHa u3nyderrneM. 3akoH Kupxroda. M3my-
YyeHue Ta30B U napoB. 3akoH Ctedana - bonbimana.
Crenienp uepHOTHI. TernooOMeHHbIe anmaparsl. Pexy-
MepaTUBHBIE U pereHepaTUBHBIC TEIIOOOMEHHbBIE

arnmaparsl..
Hroro 14
3 Oxpana okpyxatoieid | YcrmoBus gomycka. PaboTel Ha ycTaHOBKAx, CBsI3aH- 8 [1K-22
cpebl, moXkapHas HBIX C B3pBIBOOIIACHBIMH U TIOXKAPOOMACHBIMU Bellle-
0€301acHOCTb. CTBaMH M MaTepHallaMH. XapaKTEPUCTHKA OTIACHBIX H
bezonacHocTs 1 BpEIHBIX TPOU3BOJICTBEHHBIX (akTopoB. [IpaBuia
KHU3HENIEATSTLHOCTh TIPH | XpaHEHHsI TOPIOYHX BEIIeCTB B MarepuaioB. Cpen-
paboTe Ha TEIIOBBIX CTBa noxaporyuieHus. TpeboBaHus 110 006ecIIeueHHIO
arperarax MOapo - U B3pbiBoOe3onacHoCcTU. OOA3aHHOCTH CO-

TPYIHMUKOB Iepe]] HayaioM paboTbl. OOS3aHHOCTH CO-
TPYAHUKOB BO BpeMsi paboThl. [Topsinok coBMeCTHBIX
JNEUCTBUN COTPYIHUKOB U NOIPA3IACIICHUN IT0KApPHOU
oxpaHbl 1pu noxape. OOI3aHHOCTH COTPYIHUKOB IO
OKOHYaHHUU PabOTHI

Hroro 8

Hroro 3a cemectp 36

5.3. Paznenbl AMCHUILUIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TPeabIy IUMH)
U obecneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMUA
Paziensl AUCIIUTUIMHBI M MEKTUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (MTPEABIAYIIMMA) H
obecnieunBaeMbIMHU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmua 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3aciioB ):[aHHOfI JUCHUITIIMHBI, OJIA
KOTOPBIX HGO6XOI[I/IMO HU3YUCHUC

HauMeHOBaHHE TUCLATLINH 00ecIeYrBaroIINX U 00eCIIeYNBAEMBIX
JUCLUITINH
1 2 3
[IpenmecTByronme JuCUUILIMHBI
1 MaremaTnka +
2 MexaHnuka + + +
3 Xumus +
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[Tocnenyromuye TUCITUTITUHBI

1 T'unporazoauHamuka

2 [IpombinieHHast 6€30MacHOCTh

3 Teopus ropeHus u B3pbIBa

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMIIETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIM
npeCcTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS-

THI
§ Buner 3augaTuit
= z ;
Qo ©
) <
> y & S 8 DopMBbI KOHTPOJIS
S = = g 3
o o = ©
=~ = @)
ITK-22 + + + + Ox3ameH, OtueT no Jabopa-
TOpHOI1 padore, Tect
6. UnTepakTHBHbIE MeTO/ALI U (POPMBI OPraHU3ALUU 00yYeHHS
He mpenycmotpeno PVYII

7. JlabopaTtopHble paGoThl
HanmenoBaHue 1abopaTopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7.1 — HammeHnoBaHue 1ab0paTOpHBIX paboT

3 z S
Q =a=t
Ty
Haspanus paznenon HaumenoBanue nabopaTtopHbIX padboT zF &5
= | ES
2 'S
- S *
4 cemectp
1 TonmuBo u Ornpenenenne BIaXHOCTH TBEPIOTO TorIMBa.Onpene- 8 T1IK-22
TerI0PU3nIECKIe JIeHUE 30JbHOCTH TBEpIOTO ToruBa OnpeeneHue
MPOIECCHI TOPCHUS 30J1bHOCTH HePTH U HedTenpoaykToB.OnpeaeneHue
TeMIepaTypbl BCIBIIIKY HEPTH 1 He(YTEPOYKTOB
Hroro 8
2 Texanueckas Omnpenenenue yaenbHBIX 00BEMOB METOIOM THIPO- 8 T1K-22
TEPMOJIUHAMUKA. CTaTUYECKOTrO B3BeIMBaHUAl [pUOOPHI 1 METOIBI
Teronepenaya OTIpe/ICIICHUS TapaMeTPOB pabOUYMX TeI. IHTPOTHII-
Hble Auarpammbl. OnpeeneHre napaMmeTpoB COCTOS-
HUS BOJIBI U BOJIIHOTO napa.OnpeeneHue noTepb
TeIia B IPsIMOTOYHOM pekyrnepatope.OnpeneneHue
MOTEph TEIJIa B MPOTUBOTOYHOM pekynepaTtope.Ormnpe-
JIeJIeHUE MOTeph TeIla Yepe3 CTEHKY TEIIOBOro arpe-
rara.
Hroro
3 OxpaHna okpyxawoiei | /3ydeHre 0CHOB OXpaHbl OKPYKAIOILEH Cpelbl, OXpa- 4 [1K-22
Cpenbl, moXxapHast HBI TPyJIa ¥ TEXHUKHU O0€30MMaCHOCTH B YCIIOBUSX JICH-
0€30IMacHOCTb. CTBYIOILETO MPEANPUATHSI. DKOHOMHUS TETIIOIHEPTETH-
be3zomacHocTh 1 YyecKux pecypcoB.M3yuenne ocCHOB TokapHOM 0e3-
KHU3HEACSITETFHOCTD MPH | OIACHOCTH B YCIOBUSAX JIEHCTBYIOIIETO MPEATPUSITHSL.
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pa60Te Ha TCIINIOBBIX

Meps! 1 cpencTBa amst o0ecreueHus noxapHoi 6e3-

arperarax OIACHOCTH.
Hroro 4
Hroro 3a cemectp 20
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHue nMpakTHUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIEeHO B Tabmmie 8.1.
Tabmuia 8.1 — HaumeHoBaHUe MPaKTUYECKUX 3aHATHH (CEMHUHAPOB)
2 Y 5
= 2 E
3 =
Z = 5
HasBanus paznenos HaumeHoBaHue MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
S 2, 5
= 8 2
e e g
= S
4 cemectp
1 TonmmBo n Pemenue 3amau no teme «TormmmBo u Teruodusnde- 12 T1K-22
Terodusnueckue CKHE IIPOLECCHI TOPEHUSD)
1} bl TOPEHUS
POTECCRI TOpe Hroro 12
2 TexHuueckas Pemenue 3amay no teme «Texuuueckass TepMoOaUHa- 12 IIK-22
TEPMOJANHAMUKA. Muka» 1 «Temnonepenada»
Teruon it
ciiotiepesatia Uroro 12
3 OxpaHna okpyxawomei | M3yduTs TOKyMEHTAIUIO 1I0: YCIOBUSAM AOIyCKa, pa- 12 1IK-22
Cpelbl, IoXKapHas OOThI HA YCTAaHOBKAX, CBA3aHHBIX C B3PbIBOONIACHBIMU
0€301acHOCTb. U TI0’KapOOTIaCHBIMM BELLIECTBAMU M MaTepHajIamMH,
beszonacHocTh 1 XapaKTepUCTUKAM OMACHBIX U BPEIHBIX MIPOU3-
KHU3HEJESATETLHOCTh MPH | BOJCTBEHHBIX (PaKTOPOB, MPaBUIaM XpaHEHHs Io-
paboTe Ha TEIUIOBBIX PIOYHX BEIIECTB U MaTepUAJIOB, CPEJCTBAM M0XKapO-
arperarax TYIICHUs, TPEOOBaHUAM MO 0OECIIEYEHHUIO OXKAPO - U
B3pbIBOOE30MAaCHOCTH.
Hroro 12
Hroro 3a cemectp 36

Bunsl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpYEMbIe KOMIIETECHIIUN MTPEICTABICHHI B

9. CamocrosiTesibHasi padoTa

tabmune 9.1.
Tabmuia 9.1 — Buabsl caMoCTOsTEIbHOM paboThl, TPYAOEMKOCTh B (HOpMHUpPYEMbIe KOMIETECHIHH
3 @]
2 Z =
3 = =
) O =
Buabr camocTosTensHOM & > O
HasBanus pasnenos 5 - =5 @opMBbI KOHTPOJIA
paboTsI 2 s 2
=3 &2
[y e 2
= S
4 cemectp
1 Toruuso u [ToaroroBka k mpakTuue- 4 T1K-22 TecT, DK3amMenH
Terodu3nueckue CKUM 3aHATHUSAM, CEMUHA-
IPOLIECChl TOPEHUS pam
[IpopaboTka JIEKIIHOHHOTO 8
Marepuaia
OdopmiieHre 0T4ETOB 1O 4
nabopaTopHbIM paboTam
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Uroro 16
2 TexHuueckas IToaroroBka K npaxkTuye- g |IIK-22 Tect, Ox3ameH
TEPMOIMHAMUKA. CKUM 3aHATHUSAM, CEMUHA-
Teronepenaya pam
IIpopaboTka JIEeKIIUOHHOTO 6
MaTepuana
OdopmieHre 0TYETOB IO 12
nabopaTOpHBIM paboTam
Uroro 26
3 Oxpana okpyxatouieid | [lonroroBka K npakTuye- 10 |IIK-22 Tecrt, Dx3ameH
Cpelbl, IoXKapHas CKUM 3aHSATHUSM, CEMUHA-
0€301acCHOCTb. pam
besonacHocTs 1 Wroro 10
KU3HEACSITEIbHOCTD IPU
paboTe Ha TETUIOBBIX
arperarax
Hroro 3a cemectp 52
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MeHa
Hroro 88
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
DneMeHTHl yueOHO 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
4 cemectp
OTueTt no nabopaTopHOii 15 10 15 40
pabore
Tect 10 10 10 30
Hroro makcumyM 3a nepu- 25 20 25 70
on
OK3aMeH 30
Hapacraromum utorom 25 45 70 100
11.2. IlepecyeT 02J/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJILHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOUKH
bannbl Ha 1aTy KOHTPOIBHON TOUKH Ornenka
> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cymMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHOM cymMmbl OaiioB Ha Aaty KT 3
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< 60% oT MakcuMaIbHOU cCyMMBbI OaioB Ha naty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaOiuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJTTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUMTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeanHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITIHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Cuyxwun /. B. O0mwuit kypc pusuku [] : Yuedbnoe nmocodue nms By30B. T. 2 : Tepmogunamuka
U MoJleKynsipHast pusuka. - M. : @uszmatiut , 2006. - 543[1] c. 99 sk3.: bubnuoreka TYCVYP, (Hanuune B
oubmmoreke TYCVYP - 99 5k3.)

12.2. lonoiHuTEIbHAS JIUTEpaTypa
1. Tlocobue mo rernodusuke: YuedHnoe nocooue / Ankapbs A. C. - 2012. 99 c. [DnekTpoHHbII
pecypc] - Pexxum moctyna: http://edu.tusur.ru/publications/1170 (mara obpamenus: 01.07.2018).
2. Tpodumona, T. U. Kypc ¢usuku : yueObnoe nocobue ans ByzoB / T. . Tpopumona. - 18-e
u3M., crepeotu. - M. : Axkagemus, 2010. - 557, [3] c. (nanuuue B 6ubanoreke TYCVYP - 252 3k3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOO U

1. Temnodusuka: Merognueckue ykazanus no CPC (camocTosiTenbHOM U MHAMBUIYaIbHOM pa-
00Te) CTYIEHTOB, 00yJaroIIMXCs 0 HarpasieHuto noarorosku 6akanaspa 20.03.01 «Texnochepnas 6e3-
omacHocTh» / AmnkapesH A. C. - 2015. 15 c. [Dnexrtponsslii pecypc] - Pexum nocryna:
http://edu.tusur.ru/publications/5259 (mara obpamenus: 01.07.2018).

2. Temno¢usuka: Meroguueckue ykazaHusl MO NPAKTUUYECKUM 3aHATHAM / AnkapbsiH A. C. -
2011. 15 c. [DnextponHHslid pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/1936 (mara 06-
pamenusi: 01.07.2018).

3. Tennmodusuka: Metoauueckue yka3zaHusi 1o Ja00paTopHbIM padoTaM uisl CTYIEHTOB, 00Oyda-
IOLIMXCA 110 HAalpaBJIeHUIo noArotoBku 6akanaspa 280700.62 «Texnocdepnas 6e3onacHOCTb» (36 4acoB)
/  Amxappsa  A. C. - 2015. 45 «c. [OnexrponHeli pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/5507 (mata obpamenus: 01.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOAMUECKNEe MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydyaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIIOTCS B (hOopMaXx,
Q/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hOpMe 3IEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

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

2. 3BC Znanium.com

3. biblio-online.ru

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecre4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEYNBAOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM JUCIUILINHBI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI

JlaGoparopus 3KOIOTHYECKOTO MOHUTOPUHTA

yueOHas ayTuTOpHsI ISl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YIeOHAsT ayIUuTOPHS IS TIPO -
BEJICHUS 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHITHH CEMHHAPCKOTO
TUTIA, TIOMEIICHUEe JUISI KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX paboT), MOMEMICHUE s
MPOBEICHUS TPYMNIOBBIX U MHIWBUIYaJIbHBIX KOHCYIBTAIIM, TMOMEIICHHE AJIi MPOBEACHUS TEKYIIETro
KOHTPOJISI M IPOMEXYTOUHOM aTTeCcTalliu, TOMEIIEHUE ISl CAMOCTOSATEILHON pabOoThI

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

Onucanue UMeroIerocs 000py10BaHUs:

- locka mapkepHasi;

- AkBapuyMm 15 1. IpsIMOYTOJIbHBIN;

- Cton nmab6oparopusrit 1200x800 (6 mT.);

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

- Mukpockon meauiuackuiit BUOME/] 3 (5mit.);

- AxBapuym 50 1. IpsIMOYTOJIbHBIN;

- Kommnpeccop;

- Harpesareinb ¢ TepMoperymnsatopom;

- Bogonarpesartens;

- ABTOKJIaB MOJTyaBTOMATUICCKHUI;

- Becrl Adventurer;

- BerTsoxHO# mkag;

- Ph-metp nonomerp BIIK;

- Ph-meTp mopTraTtuBHBI;

- Mukpockorn LII®POBOI Motic DM-BA300;

- Mukpockon CTEPEO MC-1 (2 mr.);

- [TpunTep HP LaserJet 1010;

- Cucrema BEHTUIISAIIUH;

- CyxoxapoBoit mkad;

- TepmocTat CyXOBO3AYIIHBIN C OXJIaKIEHUEM;

- learpudyra CM-6M.01;

- Cymika Juist XdAMUYeCKON TIOCY/IBL;

- OGnyyaTens;
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- JIaGopaTopHbIii CTeH MOHUTOPHHTA (2 MIT.);

- Komnsrorep WS1;

- Kommnbrotep ¢ MOHUTOpOM;

- [I5SBM CORE2DUO E7500;

- 3mepuTtens apTepralibHOTO JaBiIeHUs (8 1IT.);
- Becrl HanmoabHEIE;

- Konuenrparomerp KH-2M;

- OborpeBarens;

- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecTo mpemnoaBares.

[Iporpammuoe obecrieueHue:

— Microsoft Windows

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne 1JIs J1adopaTopHbIX padoT

JlaGoparopus 3KOIOrHYECKOr0O MOHUTOPUHTA

yueOHasl ayIUTOpusl AJIsl IPOBEICHHsS 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpo-
BEJCHUSI 3aHATUHN J1a0OpaTOpPHOro TUMa, ydeOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
TUIIA, TOMEIIEHUE /ISl KypCOBOTO HMPOEKTHPOBAHUS (BBIIOJIHEHUS KYPCOBBIX PabOT), MOMEIIEHUE JUIs
IIPOBEICHUS I'PYNIOBBIX M MHIMBUIYaJIbHBIX KOHCYJIbTAlMH, MOMEIICHUE JJIi HPOBEACHUS TEKYIIEro
KOHTPOJISL U IPOMEKYTOUHON aTTeCTallUH, IOMELICHHUE ISl CAMOCTOSTEIbHON paboThl

634050, Tomckast obmactb, . Tomck, JleanHa npocriekT, 1. 40, 416/2 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- Jlocka mapkepHasi;

- AkBapuyM 15 1. IpsIMOYTOJIbHBIN;

- Cron nabopatopusiit 1200x800 (6 mit.);

- Mukpockon BUOME/ 3 (3 mir.);

- Muxkpockon meauiuackuiit BUOME/] 3 (5mit.);

- AxBapuyMm 50 1. IpsIMOYTOJIbHBIN;

- Kommnpeccop;

- Harpesareins ¢ TepMoperymnsatopom;

- Bononarpesarens;

- ABTOKJIaB [10JyaBTOMAaTHYECKUI;

- Becrel Adventurer;

- BerTshxHO# 1mKag;

- Ph-metp nonomerp BIIK;

- Ph-meTp nopTaTtuBHBI;

- Muxpocxkon IIUGPOBOM Motic DM-BA300;

- Mukpockorn CTEPEO MC-1 (2 mr.);

- [Ipnutep HP LaserJet 1010;

- CucreMa BEHTWIALINY;

- CyxoxkapoBoii mkad;

- TepmocTar CyXOBO3AYIIHbIN C OXJIaXKIEHUEM;

- Hentpudyra CM-6M.01;

- Cymika Jyist XMMU4€eCKON MOCYpl;

- OGnyuaTens;

- JIaGopaTopHbIii CT€H MOHUTOPHHTA (2 MIT.);

- Komnbrorep WS1;

- Kommnbrotep ¢ MOHUTOpOM;

- [1I9BM CORE2DUO E7500;

- U3mepurtens aprepualibHOro AaBiaeHus (8 1mir.);

- Becrl HanmoabHEIE;

- Konuenrparomerp KH-2M;

- OborpeBarens;

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;
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- PaGouee mecto mpenogaBarens.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows
Microsoft Windows

OpenOffice

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CaMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTOB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TI0 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, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT JIOCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecreYeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXXKHOCTSMH 370POBbS U MHBAIHMIAMHU
OCYILECTBIISIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIET0 U CIEIMaIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 00YyYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEeIyCMOTPEHO MCIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEMOaBaHUS I 00YJarOIINXCS
C MHBAJIUAHOCTBIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOU 3aHUMAIOTCA
oOyJarommecs: C HapylIeHHEeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOW, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyYAIOUUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJlaif/la Ha 3KpaHe) MpU MOMOIIY BUCOYBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE Cpe/ICTBa IprueMa/mepe-
naun yuyeOHOM MHpOpMaIui B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBA-
JUAHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUTUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus
1. Obuiee KOIMYECTBO Cephl B TOIUIMBE, PABHO:
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1.1. So6 = So + Sk + Sc

1.2. So6 = So + Sk

1.3. So6 =So + Sc

1.4. So6 =Sk + Sc

2. Bnara, kotopast COIEpKUTCS B TOIUIUBE, TIOJPA3IEISIeTCS Ha:

2.1. I'urpocKonuyYecKyo 1 XUMUYECKHU CBSI3aHHYIO

2.2. TUrpocKonuuYecKyro, 1 MEXaHMYECKYIO.

2.3. I'urpockonuuecKyro, XMMHYECKH CBSI3aHHYIO U BHEIIHIOI0, KOTOpask yACPKUBACTCSI MEXaHU4e-
CKH U TepSETCS MIPH CYIIIKE.

2.4. XUMUYECKH CBSI3aHHYIO U MEXaHUYECKYIO.

3. DneMeHTapHbIN aHAIHU3

3.1. Opranuueckas mMacca, roproyasi Macca.

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

3.3. Oprannyeckasi Mmacca, roprodasi Macca, pabodee TOTUIUBO

3.4. Oprannyeckast Macca, ToproJasi Macca, cyxas Macca, padbouee TOIIIMBO

4. Teriota cropanusi TBEPJOTO U KUIKOTO TOILIUBA

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

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

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

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

5. ArperatHbie COCTOSHUS BEIIECTBA

5.1. TBépaoe u KuIKoe.

5.2. Teépaoe, xuaKoe u ra3oo0pasHoe.

5.3. TBépnoe u razoobOpasHoe.

5.4. TBépnoe, *kuaKoe, ra3000pa3HOe U MIa3Ma.

6. UTto Takoe TepMOJMHAMUYECKUH TTponecc?

6.1. DTO Mepexoa TEPMOIMHAMUIECKON CUCTEMBI (pabodero Tena) u3 OJHOTO COCTOSIHUS B APYToe
IOJ BIUSHUEM BHEIIHUX BO3ICHCTBUN

6.2. DTO mepexo] TEPMOIMHAMUIECKON CUCTEMBI (pabodero Tena) u3 OJHOTO COCTOSIHUS B APYToe
MO/l BJIMSIHUEM BHYTPEHHHUX BO3ACHCTBHI

6.3. DTO mepexo TEPMOIMHAMUIECKON CUCTEMBI (pabodero Tena) u3 OJHOTO COCTOSIHUS B APYToe
M0J1 BIIMSIHUEM BHYTPEHHUX U BHEUIHUX BO3ACUCTBUN

6.4. 310 mepexox paboyero Tena U3 OJHOTO COCTOSHUS B IPYroe

7. 3akon boitnst — Mapuorra

7.1.v1/v2=T1/T2

72.p1/p2=T1/T2

7.3. pv = const

7.4.pv=RT

8. 3axon I'eit — JItoccaka

8.1.vl/v2=TI1/T2

82..pl/p2=TI/T2

8.3. pv = const

8.4.pv=RT

9. 3akon Ilapns

9.1. pv = const

9.2.v1/v2=TI1/T2

93.pl/p2=T1/T2

94.pv=RT

10. YpaBHEeHUE COCTOSIHUS UJI€ATTLHOTO Ta3a

10.1. pv = const.

10.2. v1/v2=T1/T2

10.3. p1/p2=T1/T2

10.4. pv=RT

11. YpaBHEeHHE cocTOsTHUS peanbHOTro rasza (YpaBuenue Ban nep — Baannca).
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11.1.p=RT (v-b)—a/v2
11.2.p=RT (v-Db)
11.3.p=RT
11.4..p=RT-a/V2

12. Yro Takoe TeraoEMKOCTh?

12.1. KonruecTBO TEMIOTHI, HEOOXOIUMOE JJI HarpeBa Tea.

12.2. Tennora, 3aTpaunBaeMasi Ha HarpeBaHue | Kr ra3oBoi cCMecH.

12.3. Temiota, 3aTpauynBaemasi Ha HarpeBaHue | Kr ra30BOM CMECH B €IMHUILY BPEMEHH.

12.4. KonnuecTBO TEIUIOTHI, HEOOXOIUMOE ISl U3MEHEHHUS TEMIIEpATyphl Tena Ha 1 rpamyc.

13. TlepBoe Hauano (3aKOH) TEPMOJAUHAMHUKHN

13.1.Tennora, noaBenéHHast K CUCTEME, PACXOAYETCS HA U3MEHEHHE BHYTPEHHEH HEPruu CUCTE-
MBI

13.2. Best Teruiora, moiBeAEHHAS K CUCTEME, PACXOyeTcs Ha COBEpIICHNE BHEITHEH padoTHlI.

13.3. Bes Teniota, noJBeIEHHAS K CUCTEME, PACXOYETCsl HA U3MEHEHHE BHYTPEHHEW YHEPTUM CH -
CTEMbI U Ha COBEpIICHNE BHEITHEH PaOOTHI.

13.4. Bea Teniora, noBeIEHHAS K CUCTEME, PACXOAYETCsl HA U3MEHEHHE BHYTPEHHEW YHEPTUM CH -
CTEMBI U SHTPOIIHH.

14. AnunabatHbIi TIpoLIecce

14.1. TIpoueccsl pacIIUPEHUS U CKATHUS IPOTEKAIOT TOJIBKO BCIEACTBUE U3MEHEHMSI €I0 BHYTPEH -
HEU SHEPrUu.

14.2. IIpouecchl pacCUIUpeHUs U CKATUSl MPOTEKAIOT TOJIBKO BCIIEICTBUE U3MEHEHHUS MOJBOIUMOIO
TeIuIa.

14.3. IIpoueccel paciIUpeHUs U CKATHS HE TIPOTEKALOT.

14.4. Tlpouecchl paclIMpeHus] U CKaTHSI MPOTEKAIOT TOJBKO BCJIEACTBHE M3MEHEHHUs TEMIIEpary-
PBL..

15. ITonuTponHkI TIpo1ece

15.1. pv = const

15.2. pvk = const

15.3. pv=RT

15.4. pvn = const

16. Iluxn KapHo cocTouT u3:

16.1. JIByx n300apHBIX U ABYX aiabaTHBIX MPOIIECCOB

16.2. JIByX U30TepMUYECKUX U JIBYX aaua0aTHBIX MPOLIECCOB

16.3. JIByX M30XOpHBIX U IBYX a/Ina0aTHBIX MPOIIECCOB

16.4. JIByX U30TEpMUYECKUX U ABYX IMOJIUTPOIHBIX TPOLIECCOB

17. Iuxn PeHKkrHA COCTOUT U3:

17.1. JIByX U30TEpPMUYECKUX U ABYX IMOJIUTPOIHBIX ITPOLIECCOB

17.2. JIByX U30TEPMHUYECKHUX U JIBYX TMOJUTPOIHBIX MPOIIECCOB

17.3. JIByx n300apHbIX U IBYX aauabaTHBIX MPOLIECCOB

17.4. JIByX M30XOpHBIX U IBYX a/Ina0aTHBIX MPOIIECCOB

18. YpaBuenue ®ypoe

18.1. g =- dt/dn

18.2. q = - Adt/dn = -A grad t.

18.3. t=- Adg/dn

18.4.q=Agrad t.

19. 3axkon HeroTOHA M1 KOHBEKTHBHOTO TEILIIOOOMEHA

19.1 q = M(tx - ter)

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

19.3 g = a(tx - tcT)

19.4 q=-dt/dn

20. 3akon Creana — bonpiimana

20.1. ® =C (T/100)2
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20.2. @ = C (T/100)3
20.3. @ = (T/100)4
20.4. ® = C (T/100)4

14.1.2. Jxk3aMeHaLIOHHbIE BONPOCHI
. 1o xakum npu3HaKam KinaccuuuupyeTcsi TOIUIUBO?
. OCHOBHBIE TEINIOTEXHUYECKHUE XapaKTEPUCTUKH TOILINBA.
. Kakoe TominBo Ha3bIBalOT yCIOBHBIM?
. UTo Ha3bIBAIOT TEIIOTOM CropaHus TOIUIMBa?
. Kakue anemMeHThI BXOJST B COCTaB TOILIMBA?
. B uém paznuune Mexay BbICIIEN U HU3ILIEH TEIUIOTOM cropaHus ToIBa’?
. Yro takoe 3neprusa’?
. B uém paznuune Mexny uieaabHbIM U PEAIbHBIM ra3om?
9. Kakue BeIMurHbI ONPEEIISAIOT COCTOSHUE paboyero tena?
10. B uém pasnuuue Mexay TEIUIOTON U TEMIIEpaTypoil?
11. Yro Ha3bIBaeTCs TEPMOJIMHAMUYECKUM MpoIieccoM?
12. Kakue nponeccsl paccMaTpuBaeT TEpPMOJANHAMUKA?
13. Kaxkoit ¢puznyeckuii CMbICT UIMEET ra30Bast IOCTOSHHAs?
14. Yto Ha3bIBalOT HOPMAIbHBIMU (PU3NYECKUMHU YCIOBUAMU?
15. Tlouemy n3o0apHast TEIMIIOEMKOCTb OOJIbIIIE U30XOPHOM Ha BEIMUNHY ra30BOM
IIOCTOSTHHOM ?
16. UTo Takoe BHYTPEHHSs SHEPrusi?
17. IlepBblil 3aKOH TEPMOIUHAMUKN?
18. Yrto 3HauuT Teriora u pabora mpoiecca?

0N LN~ W~

19 Bropoii mpoMexyTOUHbI KOHTPOJIb (BTOpasi KOHTPOJIbHAS TOUKA).
20. Yro Takoe TepMOJIMHAMUYECKUIN LIUKIT?

21. Yrto 3Ha4YUT NPSMOM U 0OpaTHBIN TIpoiiecc?

22. Yro xapakrepusyet tepmuueckuii KIIJ[?

23. Ilouemy Tepmuueckuit KI1/1 Bcerna MeHblie equHUIIBI?

24. Kakyro 3aKOHOMEPHOCTb pacKpaiBaeT LUk KapHo?

25. ®opMyJIMPOBKHM BTOPOrO Havajaa TEPMOJIUHAMUKH.

26. Oco0eHHOCTH Ipolecca napooodpa3oBaHUs.

2.7. Kak u3MeHseTcs TeMreparypa mnapa B mpolecce KOHAeHCauu?
28. N306pa3uTte mporecchl mapoodpasoBanus B [-S nuarpamme.

29. Kak onpeznenuth paboTy napa B aquadbaTHOM Ipolecce Ha Juarpammax?
30. Kak ornpenenuts Temocoaepkanue napa?

31. YUro Takoe TOo4Ka pochl?

32. Uto Takoe OTHOCUTEIbHAS BIAKHOCTb?

33. Yro Takoe BiIarocojaepx anue?

34. Yem otnmuaercs nuki Penkuna ot nuxiia KapHo?

35. Kak onpenensiercst KIT/] mukna Penkuna?

36. YpaBHeHHE TEIIOBOro OanaHca?

37. KoapdunueHT Terionepeiaun U Kak oH onpesesnsercs?

38. IIpeumyiecTBa NpOTUBOTOYHOI'O IBUKEHUS TEILIOHOCUTENEH IEpeEN
HIPSIMOTOYHBIM.

39. Pacu€t notepu Temia 4epe3 MHOTOCIOMHYIO CTEHKY.

14.1.3. Tembl 1a00paTOpHBIX padoT
OmnpezeneHue BIAXXHOCTH TBEPIOTO TOILIUBA.
Omnpenenenue 30JHOCTH TBEPIOTO TouMBa OmnpeniesieHue 30IbHOCTH HeTH U HEPTEIIPOTYKTOB.
Onpezenenue TeMIepaTypbl BCIBIIKY HEPTH U HEYTENPOYKTOB
Omnpenenenue ynenbHBIX 00bEMOB METOIOM THAPOCTATHUECKOTO B3BEIIIMBAHUS
[TpuGops! 1 METOABI ONpeIEeHUs TApaMeTPOB PAOOUMX TEl.
OHTponuiiHeie AuarpaMmbl. OnpeneneHue napaMeTpoB COCTOSHUS BOABI U BOJSIHOTO Mapa.
Omnpezenenue NoTeps TEIUIa B IPSIMOTOYHOM PEKYIIEpaTope.
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Omnpenenenre NOoTeph TEIIa B MPOTUBOTOYHOM PEKYIIEPaTOpE.
Omnpenernenne MOTeph TEIUIa Yepe3 CTEHKY TEIUIOBOTO arperara.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITyCMOTPEHBI TOMOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bunbl 10ONOMHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyueHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

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

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJUAAM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. Il TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- MPEJICTaBIICHUE OTBETOB YCTHO.

[Iponienypa orieHHBaHUS PE3yIBTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM KX 370POBBS i BOCTIPUATHS HHPOPMALIUH:

JI1s1 1ML ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.
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[Tpu HEOOXOAUMOCTH AJIS JIHI] C OTPAHUYCHHBIMHI BO3MOXXHOCTSIMU 3/IOPOBBSI M MHBAJIUJIOB MPOIIC-
Jypa OLIEHUBAHUS PE3yIbTaTOB O0yUEHHSI MOKET IPOBOIUTHCS B HECKOIBKO 3TAIOB.
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