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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 4 cemectp Bceero Eaunuiis

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
CamocrositenpHas pabora 80 80 4acoB
CamocTtodaTenbHas paboTa MoJi pyKOBOJICTBOM MpEIoiaBaTess 8 8 4acoB
KoHnTpoabHble paboThl 2 2 4acoB
OO61mas Tpya0eMKOCTh 108 108 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 3 3.e.

@OopMBI IPOMEKYTOUHOM aTTECTALUs Cemectp Konungectso
3auer 4
KonTtponbHbie paboTbl 4 1

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. TeopeTnuecku U MPAKTUYECKH MOATOTOBUTH OYAYIIHUX CIECIUATHUCTOB METOJAM MOTy4YCHUS,
npeobpa3oBaHus, EpeAavy U UCIOIb30BAHUS TEIUIOTHI, BRIOUPATh U IKCILTyaTUPOBATh HEOOXOAMMOE
obopynoBaHue oTpaciieil mpoMbIluIeHHOCTU. [Ipu 3TOM HEoO0x0auMO 0co00€ BHUMAHHE YACTUTH
MaKCUMalIbHOW JKOHOMHH TEILUIOIHEPTETHYECKUX PECYypCOB U MaTepHalaoB, MHTEHCU(UKAIUH
TEXHOJIOTUYECKUX IMPOIECCOB, BHISIBICHUIO M HCIOIb30BAHUIO BTOPUYHBIX YHEPrOPECYpPCOB, 3AIIUTE
OKpY’KaloIIel cpeibl 1 0€301MacHOCTH JIIOCH.

1.2. 3agauy AUCHUILIUHBI

1. OBnazneTp 3HaHUSIMU O PA3TUYHBIX BUAAX TOIUIMBA U UX TEINIO(YU3NYECKUX XapaKTEPUCTUKAX.
Bnagetrs MeTonamu pacuéra npoiiecca ropeHus TOIUIUBA.

2. ®opMUpOBaTh y CTYJEHTOB 3HaHMSI; OCHOB MPe0oOpa30BaHus YHEPrUH, 3aKOHOB TEPMOIUHAMUKU
U TerioMaccooOMeHa, TepMOIMHAMUYECKUX MTPOLIECCOB U LIUKIIOB.

3. OcBOUTH OCHOBHBIE TPUHIIMIIBI pA0OTHI TEIJIOIHEPTETUYECKUX YCTaHOBOK.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Yacte Ostoka gucrmiind: O0g3aTebHas 4acTh.

Monyne quctuminH: Moayns HampaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumiunasl: 51.0.03.06.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben
YVYHUTHIBATH
COBPEMCHHBIC
TEHICHIINH Pa3BUTHUS
TEXHUKH M TEXHOJIOT'HI B
o0nacTtu TexHochepHou
0e301IacHOCTH,
M3MEPUTEIBHOU U
BBIYHCIIUTCIIHHOM
TEXHUKH,
WH(POPMAITMOHHBIX
TEXHOJIOTH IpH
PEIICHUN THITIOBBIX
3a/1a4 B 00J1aCTH
pohecCHOHATLHOM
JIeATEILHOCTH,
CBSI3aHHOM C 3aIIUTON
OKPYKaIOIIEH Cpebl U
obecreueHrueM
0€30ITacCHOCTH YeJIOBEKa

OIIK-1.1. 3naer
COBPEMEHHBIC TEHICHINH
Pa3BUTHS TEXHUKH H
TEXHOJIOTHH B 001acTh
TexHOC(EepHOI 0€301aCHOCTH,
U3MEPUTEIILHON U
BBIYUCIIUTEIIFHON TEXHHUKH,
UH(POPMALIMOHHBIX
TEXHOJIOTU PU PELLICHUN
TUMOBBIX 33724 B CBOEH
pohecCHOHATLHOM
JeSITEIIbHOCTH

OOyuaromnuiicsi 3HaeT: TEINIOTEXHUUECKHE
XapaKTCPUCTHUKHU TOIIJIMBA, TCOPUIO TOPCHUS
TOIIIMBA, OCHOBHBIC 3aKOHBI TCPMOJUHAMUKH,
TCPMOAUHAMHUYCCKUC ITUKIIbI,
TCPMOJUHAMUKY BOJAHOIO I1apa,
0COOCHHOCTH ITpoIiecca napooOpa3oBaHus,
OCHOBBI TEIIJIONEPE1auu, CIOCOOBI epeaadn
TEIUIa. OCHOBHBIE IIOJIOKEHHUS 110 OXPaHe TyAa
1 TI0’KapHOM 0€30M1aCHOCTH IIPU MTPOBEICHUU
TEII0()U3NUECKUX MPOLIECCOB

OIIK-1.2. Ymeer BbISIBIATH
COBpPEMEHHbIE TeHICHIINU
Pa3BUTHS TEXHUKH U
TEXHOJIOTHI B 00J1aCTH
TexHOC(EPHOI 0€30MaCHOCTH,
W3MEPUTEIBHOU U
BBIUHCIUTENbHON TEXHUKH,
nH()OpPMAITMOHHBIX
TEXHOJIOTHI TIPU pEIICHUU
TUMOBBIX 33/1a4 B 00J1acTH
npodecCuoHaIbHON
JIeTEILHOCTH, CBSI3aHHOM C
3alIUTON OKPYKArOIEe cpeibl
1 OXpaHOU Tpyja

OOyuaromuiicst yMeeT: MPOBOIUTH
TeroGu3nuecKuil pacuéT ropeHus TOIJINBA,
OTIpEIeNIATh COCTOSTHUE paboyero Tena,
O0OBSICHATH (U3UIECKUN CMBICIT
YHHUBEPCAIBLHON ra30BOUM MOCTOSIHHOM,
OTIpEeIeNIATh MPHUpAIICHUE YHTPOIHH
U7ealbHOTO ra3a B 3aBUCUMOCTH OT
OCHOBHBIX NTapaMETPOB COCTOSHUSA,
OTpeeNATh TEPMOAMHAMUYECKUE ITUKIIBI
M300pakaTh MPOIECCH MApOOOpa30BaHMsI HA
HS — nuarpamme, onpenenars noTepu Temia
4yepes CTEHKY

OIIK-1.3. Nmeer
NPAaKTHYECKHN ONBIT PEIICHUS
THUIIOBBIX 33/1a4 B cepe
TexHOCc(epHOi Oe30nacHOCTH
C YYETOM COBPEMEHHBIX
TCHJCHLUI Pa3BUTHUS TEXHUKH
Y TEXHOJIOTHH B 001acTH
U3MEPUTEIBHON U
BBIYHCITUTEIILHON TEXHUKH,
UH()OPMAIIMOHHBIX
TEXHOJIOTUI

OOyuJaromuiics BIaceT: 3HAHUSIMHU
COCTaBJIEHHUS TEILIOBOro OajlaHca, OCHOBHBIMU
MOJIOKCHHUSIMU TI0 OXpaHe TPY/a, YKOJIOTHUH U
MOYKapHOU 0E€30MAaCHOCTH MIPU POBEICHUH
TEIUIO(PU3UUECKUX MPOIECCOB C LENBIO
obecrneyeHust 6€30I1aCHOCTH
JKU3HEICATECIILHOCTH YEJIOBEKa B TEXHOC(Epe

IpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabnuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTbh TUCIMILIIMHBI 10 BUJIaM Y4eOHOH J1eTeIbHOCTH
o Bcero |Cemectpsl
Bunapl yueOHOM fesITebHOCTH

4acoB |4 cemectp

KonTakTHas aynuTtopHas padora o0y4yaomuxcs ¢ npenogaparesieM, Bcero 28 28

JIeKIIMOHHEBIE 3aHATUS 18 18
3
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CamocrositenpHas padoTa 1o pyKOBOACTBOM IPETOIaBaTes 8 8

KoHTponbHbIe paboThI 2 2

CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 80 80

BHeayIUTOPHas padoTa 00y4yarommxcsi ¢ MpenoaaBarTeieM, BCero

[TpopaboTKa JIEKIMOHHOTO MaTepuaa 30 30

CamocTosTenpHOE N3YYCHHUE TeM (BOIIPOCOB) TEOPETHUECCKOM YacTh 24 24

JUCLATUIMHBI

[ToaroroBka Kk KOHTPOJIBHOM paboTe 26 26
OO0mas Tpya0eMKOCTh (B 4acax) 108 108

Oo0mas TpynoeMKkocTh (B 3.€.) 3 3

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CtpykTypa IUCHUIUIUHBI IO pa3aenaM (TeMam) W BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILINHBL U BUIBI YYEOHOH IeATEIbHOCTH

Ha3Banus pasnenos (Tem) Jlex. Kontp. | CPII, Cawm.| Beero uacos (663 dopMupyemsie
JIIUCUUATUINHBL 3af., pao. q, pab., | NpOMExyTO4HOli KOMIIETEHIIU
q q aTTeCTaIluu)
4 cemecTp
1 TormBo 1 Teropu3nIEeCKue 6 2 2 28 38 OIIK-1
MIPOIECCHI TOPCHMSI TOTUTHBA
2 TexHuyeckasi TepMOJUHAMUKA 6 4 26 36 OIIK-1
3 OxpaHa OKpy>Karolen cpeapl, 6 2 26 34 OIIK-1
nokapHasi 0€30IacHOCTb.
bezomnacHocth
KU3HEJEATEIILHOCTH IIPH padboTe
Ha TEIUIOBBIX arperarax
Hroro 3a cemectp| 18 2 8 80 108
Urtoro| 18 2 8 80 108

5.2. Conep:xanue pa3uesioB (TeM) IMCHUNINHBI

Coneprxanue pa3ziesnoB (TeM) TUCHMIUIMHBI IPUBEIEHO B Tabnuue 5.2.
Tabnuua 5.2 — Copeprkanue pa3aesoB (TeM) TUCIUIITMHbI

TpynoemMKocTh

CPIL 4
(JIEKIIMOHHBIE 3aHSATHU), 4

DOopMHpPYEMBbIE KOMIIETCHIIHH

HasBanust paznenos (TeM) AUCIUILUTHHBI ‘ CopepixaHue pa3esioB (TeM) JUCIUILIHHEL

4 cemecTp

1 TommBo u Temodusuyeckue nporeccsl  |OOLIas xapakTepucTrHKa TommBa. Knaccudukanuus Tomnmsa. 6 2 OIIK-1
TOPEHHMs TOTLIMBA Xumunueckuii cocras Toruua. TerutoBble 3pdeKThl peakuuit
okucienus. Teriora CropaHus TOIUIABa. Beicuas u Husias
TEIoTa

cropanus Torusa. Temnopusuyeckuit pacuér ropeHus
TOILUIABA.

Ornpejienienye TeMIeparypbl BCnblky TBEPI0E TOMINBO.
EcrectBennoe TBEpIOE TOILNBO. McKyccTBEHHOE TBEPAOE
TOIIMBO.

Kunkoe Tormso. EcrecTBeHHOE %HIKOE TOILIUBO.
HckyccTBeHHOE

JKHAKOe ToIBo. ["azo06pa3noe Tommso. [IpupoHslii ras.
HckyccTBeHHOE ra3000pa3HOE TOIUIUBO. Y CTPOKUCTBA I
CHKMTaHUs

TormBa. OXpaHa OKpYysKarollel cpesibl TP CKUTAaHUK
TOILINBA.

TMosxapo6e30macHOCTh NPHU CKUTaHUH TormBa. OxpaHa Tpy/a,
obecneueHne JKU3HEACATEIbHOCTH U O€301aCHOCTHU TIPH
CHKMTaHHU

TormBa. OXpaHa OKpysKarouel cpesbl.

Hroro 6 2
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2 TexHudeckas TEPMOJNHAMUKA

Omnpenenenne AMCIHUIUIMHEL 1 €ro 3a1aun. Pabouee Teno.
ITapameTpst

cocrostHust paboyero Tena. TemnepaTypa paGouero Tena.
JlaBnenue.

VY nensbiii Bec. Enunuipt u3mepenus. [puGopsr ais
U3MepeHus

OCHOBHBIX MTAPAMETPOB COCTOSHHUS paboyero Tena.
PaBnoBecHoe

COCTOsIHME cUuCTeMbl. HepaBHOBECHOE COCTOSHIE CHCTEMBI.
BuyTpennsis sneprust cuctemsl. Padora. KonnuecTBo TemioThl.
TepmoanHamuueckue npoueccsl. OOpaTHMBblil 1 HeoOpaTUMBIi
nporeccsl. ['padudeckoe H300paxeHne TePMOANHAMUYECKUX
nporeccos Ha PV -nuarpamme. OCHOBHBIE CBOHCTBA ra30Boi
cMecH.

O06bemHast 10115 ra30Boii cMecu. BecoBast 1011 ra3oBoii cmecn.
JlaBnenune cmecu. TermoemMkocTs ra3os. TernoeMkocTs
ra3’oBoi

cmecu. Mctunnas TemnoeMkocTs. CpejiHss TeMI0eMKOCTb.
Becosas

TEIIOEMKOCTh. YpaBHeHue Maiiepa. M306apHas 1 n3oXxopHas
TEIIOEMKOCTb. ViealtbHblii ra3. YpaBHEHUs COCTOSHHS
UJIeanbHOr0

raza: Menpneneesa - Knaiinepona, Knaiinepona. YpaBuenus
COCTOSIHHS

peanbHoro rasa; Ban-znep-Baansca, Bykanosnua-HosukoBa.
PaBHOBECHBIEC U HEPABHOBECHbIE CHCTEMBI. BHyTpeHH s
SHEprHsl.

PaboTa 1 KOIH4eCTBO TEIIOTHL. CyIIHOCTH IIEPBOTO 3aKOHA
TepPMOAMHAMHKH. DHTANIBINS Ta30B. DHTPONHUS. Berunciaenus
SHTPOIHH Ta30B. [IPHHIMI BO3pACTAHHs SHTPOIHUH.
TepMoAMHAMUYECKHE MPOLIECChI N3MEHEHUSI COCTOSHHS
UJIeanbHOTO

rasa. M306paxkeHne TepMOIHMHAMUYECKHX MPOLIECCOB
M3MEHEHHUS

cocTosiHMs Ta3a Ha PV - muarpammax. I'padudeckoe
n3o06paxenune

TEPMOAMHAMHYECKHUX TPOLECCOB H3MEHEHHS COCTOSHHS
MJIeaTbHOrO

raza Ha TS-auarpammax. Temora nporecca. Pa6ora
nporecca.Kpyrosoii nporecc TenaoBoro IBUraTesis.

W neanbHbIi UK.

Tepmuueckuii k.11 uukia. ITpsamoit u o6parTHbIi
TEPMOIMHAMUYECKUE IIMKJIbI KPyroBoro npouecca. Liukib
Kapno na

PV u TS nnarpammax. Tepmuueckuii k.i.a. ukiaa Kapro.
I[Tpaktuyeckoe 3Hauenue uukia Kapuo. CyniHocTs BToporo
3aKOHa

TepMOIMHaMUKK. DOPMYITUPOBKH BTOPOIO 3aKOHA
TEPMOJANHAMUKH.

Pa6orocnocobHoCTh cucTeMsl. [Tponecc napoobpaszoBaHus.
Hcnapenue. Hacbimennstii nap. Ieperpersii nap.
Konpencanys napa.

Vupyrocts HackleHHoro napa. Kunenue. Crenens cyxocTu.
BryTpennss Teruora napoo6paszosanus. [Ipounecc
apooOpa3oBaHuUs

Ha TS nnarpamme. Terora napoo6pasosanus. Temiora
JKUJIKOCTH.

Temora neperpesa. OnpezeieHne NapaMeTpoB COCTOSHHS
BOJIBI H

BoJsTHOrO napa Ha PV- nuarpamme. Kpussle cyxocru. IS -
JIMar paMMBl

BoJsIHOrO napa. Cxema mapocuiioBoii ycranoBku. Linkin
Penkuna.

K..a. muxia Pernxuna. 3. OcHOBBI Temonepeaadn.
TermnonpoBOIHOCTE, TEIIOOTAAYA (KOHBEKTHBHBIH
TEMI000MeH),

H3IydeHne (Ty9UCTHI WM paaualioHHbIH). TeMnepatypHoe
no’e.

TemnepartypHsiii rpaaueHt. OCHOBHOIT 3aKOH
TEIIONPOBOIHOCTH.

TermonpoBogHOCT CTeHKH. I1nockas 01HOCIOMHAsA CTEHKa.
Inockas

MHOrocioiinas crenka. I{uimnapudeckas cTeHka.
KonBexTupHbIi

TennoodmeH. OcHoBHbIE MOHATHS. CBOOOIHOE IBUKEHHE
JKUIKOCTH.

BhIHysKIeHHOE IBIKEHHE KUAKOCTH. Ternoodmen
M3ITydEeHUEM.

OCHOBHbIE MOHSTHS. Y PaBHEHHE TEIIOBOTo OajnaHca
TeroodMeHa

m3nydenueM. 3akon Kupxroga. V3mydenne ra3os u napos.
3akoH

Credana - bonbiimana. CreneHb uepHOTHI. TennooOMeHHbIe
annaparbl. PekynepaTiBHbIE U pereHepaTHBHbIC
TEerIo0OMEHHbIe

anmnaparsl

OIIK-1

Hroro
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3 Oxpana oKpysKaroleii cpeibl, HoxkapHast
6e3onacHocThb. besomacHocTh
JKU3HE/IEATEIBHOCTH MPH paboTe Ha
TEIJIOBBIX arperarax

MaTtepuaTaMH.
(akTopoB.

Cpencrpa

HayaIoM
IMopsnok
HOXKapHO#

OKOHYaHUH
paboThl.

HUro

VYcnoBus JO1mycCKa. Pabots! Ha YCTaHOBKaX, CBSA3aHHBIX C
B3PBIBOOIIACHBIMH H I107KapOONacHbIMU BEIIECTBAMHU U

XapakTepuCTHKa OMACHBIX U BPEIHBIX MPOU3BOICTBEHHbIX
ITpaBuia XpaHeHHs TOPIOYHX BELIECTB U MATEPHATIOB.

noxapotymeHus. TpeGoBaHus 110 00eCIIeUSHHUIO T0XKAPO - U
B3pbIBOOE30nacHOCTH. OOSA3aHHOCTH COTPYTHUKOB NEPEJT

paboTsl. OOs3aHHOCTH COTPYAHHKOB BO BpeMsl pabOThIL.
COBMECTHBIX JICHCTBHI COTPYAHUKOB H NO/Ipa3eleHHIt

OXpaHkbl IIpH I10XKape. O0s13aHHOCTH COTPYAHHUKOB I10

OIIK-1

Hroro

HToro 3a cemectp

18 8

HUroro

18 8

5.3. KontposbHbie padoThl

Buibl KOHTPOJIBHBIX pa0OT U YacChl Ha KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0MIIE 5.3.
Tabauma 5.3 — KoutpoasHblie paboTh

Ne .. | Bunel koHTpOabHBIX padoT | TpynoemMkocTs, 4

DopmMupyeMbIE KOMIIETEHLIMU

4 cemecTp
1 |KOHTpOJ'ILHa}I pabota 2 OIIK-1
Hroro 3a cemectp 2
Hroro 2

5.4. JlaGopaTopHbIe 3aHATHUSA

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.5.KoHTpoab caMocTosITeIbHOI padoThl (KypCcOBOil MPOEKT / KypcoBasi padora)

He npeycMOTpeHO y4eOHBIM ITaHOM

5.6. CamocTosTeIbHaAs1 padoTa

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPyEeMble KOMIIETEHIIMH MPECTaBICHBI B

tadyuue 5.6.

Tabauma 5.6. — Bunabl camocToaTenbHON paboThl, TPYI0EMKOCTh U (hOPMHUPYEMbIEe KOMIIETSHIIUN
HasBanns paznenoB | Buasl camocrostensHon | Tpynoemkocts, | @opmupyemslie DopMBbI
(TeMm) AMCUMITIIMHBI paboThI q KOMIIETEHIIUN KOHTPOJIA

4 cemecTp
1 TonuBo u [IpopaboTka 10 OIIK-1 3auér
TETIO(PU3NUECKUE JEKIIMOHHOTO MaTepuania
HNPOTECChl TOPCHUS CaMoCTOSITENBLHOE 8 OI1IK-1 3auér,
ToIiBa U3y4YEHHUE TEM TecTtupoBanue
(BOTIPOCOB)
TEOPETUYECKON YacTH
JUCIUTIAHBI
IToaroTroBka k 10 OIIK-1 KonTponbhas
KOHTPOJIbHOH paboTe paborta
Hroro 28
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2 Texuuueckas [IpopaboTka 10 OIIK-1 3auét
TEPMOJIMHAMUKA JEKIMOHHOI'0 MaTepuaia
CamocTosTenbHOE 8 OIIK-1 3auér,
W3yYECHHUE TEM TectupoBanue
(BOTIPOCOB)
TEOPETUYECKON YacTu
JUCLUTIIUHBI
[Toaroroska k 8 OIIK-1 KonTponbHas
KOHTPOJIbHOH paboTe pabota
Hroro 26
3 Oxpana okpyxatomei | [IpopaboTka 10 OIIK-1 3auér
cpenbl, oKapHas JEKIIMOHHOTO MaTepuana
0€30MacHOCTb. CaMOCTOSTEIIbHOE 8 OIIK-1 3auér,
besomacHocTh HU3y4YECHHE TEM TectupoBanue
JKHU3HCACATEIIbHOCTHU (BOHpOCOB)
npu paboTe Ha TEOPETUYECKON YacTH
TEIJIOBBIX arperarax JOUCHUATIINHBI
[Toaroroska k 8 OIIK-1 KoHntposbHas
KOHTPOJIbHOM pabore pabora
Hroro 26
Hroro 3a cemectp 80
Hroro 80

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHUPYEeMBbIX IPH U3YYEeHNHU AUCHHUILIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIUHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATUI
dopmupyemsbie Bunbl yueOHOM fesTeIbHOCTH
@OpMBI KOHTPOJISA
KOMITETCHIINU Jlex. 3an. | Kont.Pa6. | CPII|Cam. pab.
OIIK-1 + + + + 3auér, KonrpomnbHas padora,
TectupoBanue

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4aronXCs
PeittuHroBast cuctema He UCIOJIb3YETCS
7. Y4yeOHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE 00ecnieyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. [Tocobue no tennodusuke: YuedHoe nmocodbue / A. C. Ankapbsn - 2012. 99 c. loctyn us
TUYHOTO KabOuHeTa cTyaeHTa. [DnekTpoHHBIH pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/1170.

2. T'opbaues, M. B. TenmomaccooOMmeH : yuebHoe mocobue / M. B. 'opbaueB. — HoBocubupck :
HI'TY, 2015. — 443 ¢. — ISBN 978-5-7782-2803-0. — TekcT : 3nekTpoHHbIl // JlaHpb :
3NEKTPOHHOOMOIMOTeYHas cuctema. JlocTyn U3 TUYHOro KabMHETa CTyAeHTa. [ DNeKTPOHHBIN pecypc]:
— Pexxum noctyna: https://e.lanbook.com/book/118074 .

7.2. lonoTHUTEIbHAS JTUTEPATypPa

CornacoBaHa Ha noptane N2 70370 7


https://edu.tusur.ru/publications/1170
https://e.lanbook.com/book/118074

1. MonekynspHas GpuU3uKa U TepMOAUHAMUKA: Y4eOHO-METOJUUYECKOE MOCOOHE M0 ayJUTOPHBIM
MPAKTUYECKUM 3aHATHSAM M CaMOCTOATEIbHOUN padoTe / B. A. Bypnosumun - 2018. 85 c¢. Joctyn us
JTUYHOTO KaOWMHeTa CTyJaeHTa. [DIEKTpOoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/7520.

2. TunbkoBa, C. M. Temnodusnka u MeTammypruyeckas TEIJIOTEXHUKA : yueOHoe mocobue / C.
M.TunbkoBa. — Kpacuospck : COVY, 2017. — 168 c. loctyn u3 JUYHOTO KaOWHETA CTYJCHTA.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://e.lanbook.com/book/117789.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. Termodusuka: Meroanyeckue ykasanus 1o npakTudeckum 3ausatasm / A. C. Ankapess - 2011.
15 c. loctyn U3 auvyHOTO KaOWHETa CTyAeHTa. [DIEKTpOHHBIN pecypc|: — Pexum mocrtyma:
https://edu.tusur.ru/publications/1936.

2. Tennogusuka: Metoanueckue ykazanusg no CPC (caMocTOSATENbHON U MHAMBHUAYaIbHON
paboTe) cTyJeHTOB, 00yJaroNIMXcs 0 HanmpaBieHuio moArotoBku O6akamaspa 20.03.01 «TexnochepHas
6e3omacHocTh» / A. C. Ankapbss - 2015. 15 c. Jloctyn u3 nuuHoro kabuHeTa CTyJeHTa. [ DIeKTPOHHBIN
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/5259.

7.3.2. YueOHO-MeTOaAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIaAlITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3peHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst v ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. UHoe yueOHO-MeTOAUYECKOE o0ecnedeHne

1. Jmutpenko, A. B. Tennodusuka B mpuMepax u 3agadax [DIEKTPOHHBIN pecypc]: yueOHOe
nocodue / A. B. Imurperko. — Mocksa : PYT (MUUT), 2021. — 76 c. — Tekcr : a1ekTpoHHBIi // JlaHb
: NIEKTPOHHO-OMOMoreuHas cucrema. — URL: https://e.lanbook.com/book/269477 (nata oOpameHus:
17.06.2023). — Pexwum nocrtyma: ajisi aBTOPH3. MOJIb30BaTENEH. (ZOCTYI U3 JIMYHOTO KaOWHETa CTYy/ICHTA)

7.5. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamaThCcsi K COBPEMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTOpeiM Y TYCVYPa oTkphIT mocTyt:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecneyeHne JUCIUIITHHbI

8.1. O6mue TpeGoBaHUsI K MaTePHAIbHO-TEXHUYECKOMY M IIPOrPAMMHOMY O0ecrne4eHHI0
AUCHUTIIUHBI

Y4eOHbICE aynUTOPUHU AJs TPOBEJICHUS 3aHATUH Ja0OPaTOPHOrO THUMNA, TPYNIOBBIX U
WHIMBUAYATbHBIX KOHCYJbTAIlMNA, TEKYNIETO KOHTPOJISI U MPOMEXKYTOYHOW aTTECTAlMU, I
CaMOCTOSITEIBHOW PabOThI CTYICHTOB

634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 207 ayn.

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:

- Be6-kamepa - 6 mit.;
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- Haymauku ¢ MEKpO(OHOM - 6 mIT.;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security mst Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «HTepHEeT» U 00eCneYnBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTeMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaONIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

Jlis OLICHKHU CcTeTeHn CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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Haspanus pasaenos (Tem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JUCLUIIAHBI KOMIIETEHIIUU
1 TorummBo u temwmoduszndeckue |OIMTK-1 3auér [lepeuenb BOIIPOCOB 15t
MIPOLIECCHI TOPEHNUS TOIUIMBA 3a4era
KonTponbnas IIpuMepHBIil IEpeYeHsb TeM U
pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE paOOThI
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 Texunnueckas repmoguHamuka |OITK-1 3auér [Iepeuens BOIIPOCOB It
3a4era
KonTponbHas [IpuMepHBIil IepeyeHsb TeM U
pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE pabOThHI
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
3 Oxpana okpyxatomeid cpeast, |OITK-1 3auér [Iepeuens BOIIPOCOB It
nokapHasi 0€30MacHOCTb. 3aueTa
besomacHocTh KoHnTtpoinbHas [IpuMepHBIil nepeyeHs TeM U
JKUSHCACATCIIBHOCTH 1IDH pabota TECTOBBIX 3aJaHUI HA
pa0oTe Ha TEIUIOBBIX arperarax KOHTPOJIbHBIE PabOTHI
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS MO

JUCIHUTIINHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Orenka Bannet 3a OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UJIM ()parMeHTapHBIE YMEHUH UIn HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYIHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHHE
yMEHHE HaBBIKOB
3 ot 60% 10 o01ue, HO He B LIEJIOM YCIICILIHO, B 1LICJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHBIE HO HE YCHEIIHOEe, HO He
MaKCUMaJTbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYyMMBbI 0aJIoB OCYIIECTBIISIEMOE MPUMEHEHHE
yMEHHE HABBIKOB
4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B IICJIOM B IICJIOM
89% ot HO coJiepKaliue yCIIEUTHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMEI 0a/UT0B | 1poOIeMBbI 3HAHUS OT/ICITbHBIE OT/ICTbHBIE
poOesbl yMEHUe poOebI
MIPUMCHCHHE
HABBIKOB

CornacoBaHa Ha noptane Ne 70370 10



5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI Oa1oB 3HAHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MIIN
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. OOmiee xoMuecTBO cephl B TorutuBe, paBHO. OtBeThl: 1.1. S06 = So + Sk + Sc; 1.2. So6 = So +
Sk; 1.3. So6=So + Sc; 1.4. So6 =Sk + Sc

2. OO1mree KoMUecTBO cephl B Torune, paBHO. OtBeTshl: 1.1. S06 = So + Sk + Sc; 1.2. So6 = So +
Sk; 1.3. So6=So + Sc; 1.4. So6 =Sk + Sc.

3. Buara, koTopasi coiep>KUTCA B TOIUIMBE, oapasaenserca Ha: OtBersl: 2.1. ['Urpockonnyeckyro
U XUMHYECKHM CBS3aHHY10; 2.2. ['urpockommdeckyro, U MeXaHHUUYECKYyl; 2.3.
['urpockonnyeckyo, XMUMHYECKH CBSA3aHHYIO U BHEIIHIO, KOTOpas yJepkKHUBaeTCs
MEXaHUYECKU U TepsieTcsl Mpu cymike; 2.4. XMMHUYECKH CBA3aHHYIO U MEXaHHYECKYIO.

4. Yrto BxoauT B 3yieMeHTapHbIN aHanu3? OTBetsl: 3.1. Opranudeckas macca, roproyasi Mmacca; 3.2.
['oprouast macca, cyxas macca, pabodee TormBo; 3.3. Opranuueckas macca, roproJasi Macca,
pabouee ToruBo; 3.4. Opranuueckas Macca, roproyas Macca, cyxas mMacca, pabodee TOIUIHBO.

5. emnota cropanus TBEpIOTro U *kujakoro toruea. OteeTsl: 4.1. Qup = 4,187[81 Cp + 300Hp —
26(0Op — Sp); 4.2. Qup =4,187[81 Cp—26(Op — Sp) — (6 Wp +9Hp)]; 4.3. Qup =4,187[81
Cp + 300Hp — 26(Op — Sp) — (6 Wp + 9Hp)]; 4.4. Qup =4,187[81 Cp + 300Hp — 26(Op — Sp)
—9Hp].

6. Arperatnble coctosiHus BemectBa. Oteetsl: 5.1. TBEpnoe u xunkoe; 5.2. TBépaoe, xkuakoe u
razooOpasnoe; 5.3. TBépnmoe u razoodpaszHoe; 5.4. TBEpaoe, KuIKOE, ra3000pa3HOE U TUIA3MA.

7. Uto Takoe TepMoauHaMuueckuil npomecc? OtBeTsl: 6.1. DTO nepexoa TepMOJMHAMHYECKON
cucteMbl (paboyero Tena) M3 OJHOTO COCTOSHHS B JPYroe moJ BIUSHUEM BHEIIHUX
BO3JIEHCTBUI; 6.2. DTO mepexo]l TepMOJIUHAMUYECKOH cucTeMbl (pabouero Tena) u3 0JHOTO
COCTOSIHUSI B JIpyroe IoJ BJIHUSHHEM BHYTPEHHUX Bo3aeiicTBuil; 6.3. DTo mepexon
TEPMOJAMHAMUYECKON CUCTEMBI (paboyvero Tena) u3 0JHOTO COCTOSIHUS B IPYTroe MO/ BIUSHUEM
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

PN R D=

BHYTPEHHUX M BHEITHUX BO3JACUCTBUH; 6.4.9T0 mepexos pabodero Teia u3 OJJHOTO COCTOSHHS B
Jpyroe.

. 3akoH boitns — Mapuotra. OtBetsl: 7.1. v1/v2=T1/T2; 7.2.pl/p2=TI1/T2; 7.3. pv = const;

7.4.pv =RT.

. 3akoH I'eii — JItoccaka. OtBetnl: 8.1. v1/v2=TI1/T2; 8.2. pl/p2=TI1/T2; 8.3.pv =const;

8.4. pv =RT.

3akon lapms. Oteetsl: 9.1. pv =const; 9.2. v1/v2=T1/T2; 9.3.pl/p2=T1/T2; 9.4.pv =
RT.

YpaBHeHnue cocTosiHus uaeaibHoro ra3a. Orserel: 10.1. pv = const; 10.2. v1/ v2 = T1/T2;
10.3. pl/p2=T1/T2; 10.4. pv =RT.

YpaBHeHHEe coCcTOsTHUS peanabHOro ra3a (Ypasuenue Ban nep — Baanbca). OtBetsr: 11.1. p =
RT (v—-b)—a/v2; 11.2. p=RT (v-b); 11.3. p=RT; 11.4..p=RT-a/v2.

Uto takoe temnoémkocTh? OTBeThl: 12.1. KonmnmyecTBo TemnoTsl, HEOOXOAUMOE [IJIsi HarpeBa
tena; 12.2. Tennota, 3aTpauniBaeMasi Ha HarpeBaHue | kr razoBoi cmecu; 12.3. Temnora,
3aTpadyrBaeMasi Ha HarpeBaHue | Kr ra3oBoil cMecu B enuHuIly Bpemenu; 12.4. KonnuecTBo
TEIUIOThI, HEOOXOUMOE I U3MEHEHUS TeMIIEpaTyphl Tena Ha 1 rpaayc.

[TepBoe Hauano (3akoH) TepmoanHamuku). OTBeTsl: 13.1. TemnnoTa, moaBenéHHas K CUCTEME,
pacxoayeTcss Ha U3BMEHEHUE BHYTPEHHEHW SHEpruu cuctemsl; 13.2. Bes TennoTa, noaBeIEHHAS K
CHCTEME, PacCXOIyeTCs Ha COBepIleHne BHeNTHEH paboTer, 13.3. Bes temiora, moaBenéHHas K
CHCTEME, PacXxoJyeTcs Ha U3MEHEHHWE BHYTPEHHEH 2HEpruu CUCTEMbl U Ha COBEpPIICHHE
BHemrHen paboTel; 13.4. Bes temora, monBeéHHAs K CUCTEME, pacXOayeTcs Ha M3MEHEHHE
BHYTpPEHHEH SHEPIUU CUCTEMBI U SHTPOIIHH.

Anmnabatubiii mponecc. OtBetsl: 14.1. IIpomecchsl paciupeHus u CKaTHs MPOTEKAIOT TOJIBKO
BCJIEJICTBME U3MEHEHHS €r0 BHYTpeHHeW sHeprun. 14.2. [Ipoiuecchl pacliipeHuss U CxKATUA
MPOTEKAIOT TOJIBKO BCIIEICTBUE U3MEHEHUs moaBoauMoro Tera. 14.3. [Ipoueccsl pacmmpenus
n cxatuga He npotekatoT. 14.4. [Ipomeccsl pacliMpeHUs] U CKaTHSA NPOTEKAKT TOJBKO
BCJIE/ICTBUE U3MEHEHUS TeMIIePaTyphl.

[Tonutponuseit mpouecc. Otetwr: 15.1. pv = const; 15.2. pvk = const; 15.3. pv = RT;
15.4pvn = const.

uxn Kapuo coctout u3: OtBetsl: 16.1. JIByx n300apHBIX U IBYX aaua0aTHBIX MPOIIECCOB;
16.2. JIByX U30TEpMHYECKUX U ABYX annabaTHBIX mporeccoB; 16.3. JIByX U30XOPHBIX U JBYX
anuabaTHBIX TporieccoB; 16.4. JIByxX H30TEPMHUYECKUX M JIBYX MOJUTPOITHBIX MPOIECCOB.

[ukn Penkuna coctout u3: OrBeThl: 17.1. JIByX M30TEPMUUYECKUX U JIBYX MOJUTPOIMHBIX
nponeccoB; 17.2. JIByX U30T€pMUUYECKUX U JIBYX MOJUTPOMHBIX MpoueccoB; 17.3. J[Byx
M300apHBIX U JIBYX aauabaTHBIX nporeccoB; 17.4. JIByX M30XOPHBIX U JBYX aJaua0aTHBIX
MIPOLIECCOB.

VYpaBuenue Oypoe. OtBeThl: 18.1. q = - dt/dn; 18.2. q = - Adt/dn = -A grad t; 18.3. t= - Adq/dn;
18.4.q=Agradt.

3akoH HeroTOHA 17151 KOHBEKTUBHOTO TertooOMena. OteTsl: 19.1 q=Atx - tcr); 19.2 q=-
Adt/dn =-A grad t; 19.3 q=o(tx - tct); 19.4 q=-dt/dn.

3akon Credana — bonsiimana. Oteetsi: 20.1. © = C (T/100)2; 20.2. ® = C (T/100)3; 20.3. O
= (T/100)4; 20.4. © =C (T/100)4

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

Bunel cepol B TOILUIMBE.

DneMeHTapHbIM aHAIU3 TOILUIMBA.

TBeproe, )KuaKoe 1 raz000pa3zHoe TOIUIUBO.

Jaiite onpeneneHre TEpMOIMHAMAYECKOMY TIPOLIECCY.
Onwumute 3akoH boiins Mapuotra. [Toctpoiite rpaduku.
Onwumute 3akoH [ eit-Jlroccaka u mocTpoiite rpagux.
Onwumute 3akoH Ilapns u noctpoiite rpagux.
Anuabataslii mponecc. [locTpoiite rpaduxm.
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9. Tomutponusiii porecc. [TocTpoiite rpadukm.
10. IlepBblii 3aKOH TEPMOJUHAMUKH.
11. Bropoil 3aKk0H TEpMOAUHAMUKH.
12. Iukn Kapho.
13. Ilukn Penkuna.
14. YpaBuenune Oypbe A1 TyducTOro TEII000MEHa.
15. 3axon HerotoHa nst KoHBEKTUBHOTO TemiooOMeHa.
16. OpaHa Tpy/za 1 TEXHHKA O€30MaCHOCTH MpU pabOoTe Ha TEIJIOBBIX arperarax.

9.1.3. IlpuMepHbBIii NepedyeHb T€M W TECTOBBIX 3aIaHUI HA KOHTPOJIbHbIE PA0OTHI

IlepBblil 3aKOH TEPMOAVMHAMUKH.

BTopoii 3aKOH TEpMOAMHAMUKHU.

Hukn Kapno.

[Mukn Penkuna.

VYpaBuenue Oypre I TyIUCTOrO TEMI0O0OMEHA.
3akoH HprotoHa 11 KOHBEKTHBHOTO TEIIOOOMEHA.

AN ol e

9.2. MeTonnueckne peKOMeHIal N

YueOHBI MaTepuan u3iaraercs B GopMme, Mpernoiaraliie caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

HauaTp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce nzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJIIpHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAaHHBIE MaTepHasbl, MOCBSIICHHbIE PA3JIUYHBIM acHEeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYAIBHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HauYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuara;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacniucanue BeOMHApOB U 3anycy BeOMHAPOB MyOIHUKYIOTCS B 3JIEKTPOHHOM KypCe 0 TUCHUIUIMHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUIl C OTPAaHHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Buapl 7onOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronuxcs

MaTepHuaioB PE3yJIbTaTOB O0YUYCHUS
C HapylmeHusIMH cIyxa TecTsl, NUCbEMEHHBIE IIperMy11€CTBEHHO TUCEMEHHAs
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIPOBEPKA

K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.
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