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1. TACHIOPT PABOYEM ITPOT'PAMMBI A CIIMILINHBI

Tabnuna 1.1 OcHoBaHMe /IS peaTU3aly JUCIHILIMHB

Kon HanpaBneHus IOATOTOBKM/ CIELMAIBHOCTH '108.03.01
HamnpaeneHue noaroToBku/ CreMaibHOCTh CtpoutenscTBo
YpoBeHb 06pazoBaHus Bakanaepuar
I'on pazpaboTtki/o6HOBIEHUS 2021

Ta6mima 1.2 CTpykTypa AUCLHILIMHBL B COOTBETCTBUH C YYEOHBIM MIIAHOM

Buner yae6HOI paGoThl, BKIIFOYAs CAMOCTOATENbHYO paboTy

Popma obyueHus:

00y4aromuxcs U TPYAOEMKOCTh NUCLMIIIAHEL OYHas OYHO-320YHas 3204Has
TpynoeMKoCTb AUCLIUILTHHBL 324ETHBIX €AUHMIL 2

aKaJeMUYECKHX 7

4acoB
KoHnrakTHas pabora, |AyauropHas JeKLIUH 18
yac IIpaKTHYECKHe 10

3aHATHUA

nabopaTopHbIi 6

NPaKTHKYM

BreayauropHas
CamocrosTensHas pabora, yac 38
Ta6auua 1.3 PopMBI KOHTPOJIS AUCUMIUIAHEL
Cemectp Dopma obyueHus:
1 hopMa KOHTPOJIS
OYHas OYHO-3204Has 3a04Has

IIEPUOJBI KOHTPOJIS 3 cem
SKk3aMeH (BI)
3a4€T (BI) 3 cem

KypcoBas pabota

KYPCOBOM IPOEKT

UHIMBUOYaNbHOE 3alaHue (KOHTpOoJbHas pabora)

Tabauua 1.4 Bugsl caMocTOsATEIBHOM paGoTE

o Dopma 06yueHus
Bun camocTosTensHON paboTel Bun 3ansarus Tun nepuona P Y
OYHas OYHO-3a0YHasl | 3a04Has
Teopernyeckoe
IToaroroeka k JieKIMsAM Jlexuun
obyueHne 6
IToaroroBka Kk mpakTHYECKUM Teoperuueckoe
IpakTuyeckue
3aHATHUAM obyueHne 12
IToaroroeka k naGopaTopHoi Teoperuueckoe
JlaboparopHble
pabote obyueHue 6
OK3aMeHalMOHHbIE
IToaroroeka k 3a4ety 3auer
ceccuu 14
Hroro 38




2. HEJb OCBOEHUS JACIATLINHEI

2.1. Ieas ¥ 3212491 0CBOECHHS JTHCUHNIMHBI

H3y4enne ocHOBHBIX 3aKOHOMEPHOCTEH MpoleccoB B3aMMOTIPEBPALLEHHH TEMIOTHI K PaboTsI, CBOMCTB HIeanbHbIX
U peaNIbHBIX pabouunx Ten u TCITOHOCUTENIEH, LIUKIIOB TEIUIOCHIOBEIX YCTaHOBOK M XOJIOAWIEHBIX MAIUHH, 2 TAKKe
OCHOBHBIX 3aKOHOB IIEPEHOCA TETIOTEL.

3aj1auu OCBOEHHMS IHCLMTLTHHEL:

1. Copmuposats 3Hanus croiicts PaboYuX TeN U 3aKOHOB MX H3MEHEHUS B PA3TTMYHBIX TEPMOAUHAMUYECKHX
nporeccax.

2. ChopMupoBaTh 3HAHHS 0 cIOCOGax [6peHOCA TEMIOTBI B Pa3NUIHBIX CPEfiaX M MeXIy Pa3TMYHBIMU TeTaMH.
IIporpamma cocrasnena B cooTBeTCTEHY ¢ TpeboBannamu DenepansHoro FOCYIapCTBEHHOrO 06pa30BaTEILHOrO
CTaHJapTa BEICIIETO 06Pa3OBaHK I10 HANPABIIEHHIO MIOATOTORKY / cnenuanbHoCTH CTpOUTENBCTRO.

Hporpamma cocrasnena ¢ yugtom PEKOMEHIaLMi IPUMEPHOM OCHOBHOM 06pa3oBaTe bHOI NIPOrpaMMBI BEICLLETO
06pasoBaHus 10 HanpaeneHuIo NOArOTOBKHM/CrienHanbHOCTH CTPOHTENBCTEO YTBepKn€HHOI 24.03.2021.

2.2. Ilepeuenn IIaHAPYEMBIX PE3YAbTATOB 00y4eH s N0 AUCIHILUIHEE (Monmy.ro), cooTHeceHHBIX ¢
IIAHAPYEMBIMH PE3yJILTATAMU OCBOCHUS oGpa3oBarennHOM OporpamMmel

Tabnuua 2.1 [Mepeyens TITAHAPYCMBIX PE3YIIBTATOB 06YYEHHS MO JUCIHIITHHE

Koz n HaumeHosanue xomnerenmun
(pe3ynbTaT ocBOEHNM)

OIIK-1. Crioco6en pewats 3agaun OIIK-1.1. 3HaeT OCHOBBI eCTECTBEHHBIX 1 TEXHUYECKUX HAYK, a TAKKE
NPO(ECCHOHATIBHOM eI TeNEHOCTH Ha MaTeMaTH4ECKOro anmapara JUis pelleHuns 3a0a4 IpOeCCHOHANBHOM
OCHOBE HCII0Nb30BAHMA TEOPETHYECKHX M| AEATENbHOCTH
NIPaKTHYECKHUX OCHOB €CTECTBEHHBIX U
TEXHUYECKHX HAYK, a TAKXKE
MaTeMaTHYECKOro annapara

KOI[ H HaUMEHOBaHMe WHIHKAaTOpa JOCTIKEHUS KOMIICTEHLUHH

OIIK-1. Crioco6en peruars 3anaun OIIK-1.2. Mcnionksyer 6a30Bble 3aKOHET CCTECTBEHHBIX U TEXHHYECKHX
NPO(ECCHOHATBHOM AEATENLHOCTH Ha HayK, A peIleHUs HHKEeHEPHBIX 33124 IpodecCHOHATBHOM

OCHOBE HCTONB30BAHHS TEOPETHYECKHX H|IESTENEHOCTH B 06/1acTH CTPOHUTENBCTBA

TIPAKTHYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKMX HaYK, a TAKKe
MAaTEMaTHYECKOTO annapara

OIIK-1. Crioco6en pewats 3anaqn
NPOGhEeCCHOHABHOM JesTeNbHOCTH Ha
OCHOBC MCIONIb30BAHUS TEOPETHYECKHX U
NPaKTHYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKHX HayK, a TAK¥Ke
MaTeMaTHYeCKOro annapara

OIIK-1.3. Tlpumenser MaTemaTHYecKmi anrapar i pelleHus 3aaay
PO ECCHOHANBLHOM NesTeNbHOCTH

Tabnuua 2.2 - IInanupyembie pesyssraTer ocBoenus AMCLIMIUTHHEL 00Pa30BaTeNbHOM NIPOrpamMmel

KOL[ M HAaUMEHOBaHUe HHOHKaTopa
AOCTHDKEHU S KOMIIETEHU MU

Haumenopanue nokasarens onennsanms (pesyneraTa o6yuenus mo
JUCLMITIHHE)

1

2

OIIK-1.1. 3HaeT 0cHOBEI €CTECTBEHHBIX
1 TEXHHYECKUX HAYK, 2 TaKoKe

3Haet: OIIK-1.1. OCHOBBI eCTeCTBEHHEX M TEXHUYECKHX HayK, a TaKKe
MAaTeMaTHYeCKOro annapara Jis peleH s 3a1ay npodecCcHOHATEHOMN

MaTeMaTHYeCKOro anmnapara s JEATENbHOCTH
pelieHns 3anay npogeccuoHansHoM Vmeer: OIIK-1.1. Onpenenars XapaKTePUCTUKU XUMHUYECKHX U
NEATETBHOCTH usHyeckux mporeccos (ABIIEHMIA), XapaKTEPHBIX 111 06BEKTOR

NPODECCHOHANBHOM NeATENHOCTH Ha OCHOBE 9KCIIEPUMEHTAIBHbIX
UCCIIEIOBAHUM, IIPEACTABIATE GAa30BEIE IUIS IpodeCCHOHANBHOIM chepsr
busnyeckue NPOLIECCHI H SIBJICHHS B BHIE MaTeMaTHYeCKOro(ux)




ypaBHeHUs(i1)

Hmeer Happiku: OITK-1.1. Pemenus uH>keHepHBIX 3a4a4 ¢ IIOMOLIBIO
3aKOHOB €CTECTBEHHBIX ¥ TOYHBIX HAYK, MaTEMaTHYECKOro anmnapara

OIIK-1.2. ¥cnone3yeT 6a30BbIE 3aKOHBI
€CTECTBEHHBIX U TEXHUUYECKHX HAYK, I
peLIeHHs HEKEHEPHBIX 3324
npodeCCHOHAIBHOM AEATENPHOCTH B
06J1aCTH CTPOUTENBCTBA

3Haer: OIIK-1.2. MeToauKy onpeneneHus XapaKTepUCTHK GU3MIECKOro
npoLecca (SBIeHUs), XapaKTepHOro A 005eKTOB NMPodeCcCHOHATBHOMI
JEeATENLHOCTH, Ha OCHOBE TEOPETUYECKOTO M 3KCIIEPUMEHTAIBHOIO
HCCTIENOBAHMM, MATEMaTHYECKOI0 MOJIEJIMPOBaHMS

Vmeer: OIIK-1.2. OcyumecTBnsaTh BBIOOp 6a30BbIX HH3MYECKHX U
XMMHYECKHMX 3aKOHOB ISl peLIeHHs 3a1a4 NpodecCHOHaNbHON
JesATeNbHOCTH

Hnmeer vapeiku: OITK-1.2. Knaccudukanuu Guznyeckux 1 XUMHIECKMX
MPOLIECCOB, NPOTEKAOINHX Ha 00beKTE NPOPECCHOHATBHOM
JesITeIbHOCTH

OIIK-1.3. ITpumeHseT MaTeMaTUYECKUHA
anmapar Ui pelleHus 3a1a4
npodecCHOHATBEHOM NeATeIbHOCTH

3uaer: OIIK-1.3. ITpuHIMNEI NpYMEHEeHUs MaTEMaTUIECKOro anmnapara
JUIs peIleHus 3a1a4 NpodecCHOHATIBHOM AEATENBHOCTH

Vmeer: OIIK-1.3. Ilpencrasnsats 6a3oBble 11 NpodecCHOHaNbHON
cdepsl puznueckue NPOLECCH] U IBJICHUS B BUIE MaTEMaTHIECKUX
ypaBHEHUI

Hmeer nappiku: OITK-1.3. Pemenns HHXEHEPHO-T€OMETPHUUECKHUX 3a1a4
rpaduyecKUMHU cocodamu

Hubopmauus 0 BBISABICHHU Pe3yJIbTaTOB OCBOSHUA NMCLHIUIMHEI IpeacTapieHa B PoHae OUEHOUHBIX CPEICTB 110
mucuuruiane. [Tacnopt ®OC nmpexncraeieH B pasaene 4 PITJL

IMpumeuanue: POC pazpabateiBaeTcs kak npunoxenue k PIIJI B coorsercTemu ¢ Ilonoxennem o ®OC,
YTBEP>KACHHBIM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM.




3. COJIEPKAHUE TACIAILIAHEI

3.1. Tembl yueOHOH AUCHMIIHHEI (JJEKIHOHHbIE 3AHSITHS)
Ta6nuua 3.1 Tembl TeKUMOHHBIX 3aHATHI
KonunyectBo 4aco no ¢popmam
o0y4enus
KoHT. pab CaM. pab
Haumenosanue
Tema ¥ coepKaHHe JIEKUMOHHOIO 3aHs- w =
Ne m/n|pa3pena JUCLUIIIMHBL - S S
(Momyns) 2 = 2 =
s < < <
= | S| 8| 5| % | E
S E| 8| E| E| ¢
o o) & o) o &
1 2 3 4 5 6 7 8 9
IlepBas rpynna ouHas ¢gopma (3 cemecTp)
nepuoja
arTecTanuu (3a4er)
1|{IIpenmer Beenenue. PaGouue Tena u napameTpsl 2 0,5
TEeXHUYECKOH cocTosHus. OCHOBHBIE €IUHHULB]
TEPMOAMHAMUKH U €€ (I3MEPEHHS B TEPMOAMHAMUKE.
METOBI TepMonuHaMuUUecKasi CUCTEMA,
knaccudukanys. TepmonuHaMUIECKUI
npouecc. YpaBHEHUE COCTOSHUA
UJICAIbHBIX Ta30B
2(3axoHBI [TeprrIii 3aK0H TepMOAUHAMHKH. BTopoii 2 1
TEPMOIMHAMUKH 3aKOH TepMOAMHAMUKY. DHTAIBIH.
Outponus. BHyTpeHHss 3Heprus u
sHTaNbHA. [IOHATHE TEITOEMKOCTH.
3aBUCHMOCTH TEIIOEMKOCTH OT YCIIOBHH
npouecca. OCHOBHbIE
TEepMOIMHAMHUYECKUE NIPOLIECCHI B
WeanbHbIX rasax. Y pasHeHue Matiepa.
[azoBsle cmecH. IIpsmble 1 06paTHBIE
LUIKJTBI TerUoBbIX MamuH. [uxa Kapno.
[Tonsartue npuBeNeHHOM TEIUIOTHI.
TernoBsle quarpaMmsl
3|CroiicTBa peanbHbiXx |Da30BBIe Eepexonsl. TepMoIuHAMUYeCcKoe | 2 0,5
pabouux BeLecTB paBHOBecue. YcnoBus ¢pa3oBoro
paBHOBecus. YpaBHeHue Kinanelipona—
Knaysuyca. Oneir OHpaproca. Kputndeckas
Touka.TepMuyeckue U KaJlopudecKre
CBOMCTBa peaibHbIX [a30B.
TepMoaMHAMUYECKHE CBOMCTBA BELIECTB
Ha JIUHUK (a30BBIX TIEPEXOMIOB.
JByxdas3Hble CUCTEMBI.
TepMoauHaAMUYECKHE COCTOSHHS BOIBI
BOJSHOTO Napa
4|OcHOBHEIE Ceoiictea BoggHoro napa. P-v, T-s, i-s- 2 1
TEepPMOAMHAMUYECKUE |IUarpaMmbl BOASHOrO napa
TIPOLIECCHI B
peaJIbHBIX r'azax
5|OcHoBHEIE CrolicTBa BI2XKHOTrO Bo3ayXa. i-d — 2 1
TEePMOAMHAMHUYECKUE |IUarpaMma BIKHOIO BO3yxa
TIPOLIECCHI B
peabHbIX ra3ax
6|LInkbl O61mue MeToxbl aHaTH3a 3G HEKTHBHOCTH “ 1




TEIUIOCHIIOBBIX muxnoB TCY. Knaccudukanus LUKIOB,
YCTaHOBOK TepMHUYECKUil U «BHYyTpeHHuH» KITJT
uuKiIa. TennoBelie ra3oBble LUMKIBL: IUAKIIBL
JBC u I'TY. Iuxiel napoCHIOBEIX
ycranoBok: Kapno, Penkuna, ¢
NeperpeBoM napa, pereHepaTHBHEIH,
temnogukanyionssie. MI'JI - reHepaTops!
7|OCHOBHEIE BHUIBI TeruonpoBoaHOCTh, KOHBEKLIU, 2 0,5
TeIIonepeHoca usnyueHue. OCHOBHBIE NOJIOXKEHH,
3aBucuMoctd. KoadduuueHTs!
TETUIONPOBOAHOCTH, TEIIO00MeHa,
U3JIyYeHHs
8|CnoxxHerit Ternnonepenaya yepe3 OQHOCIOHHYIO U 2 0,5
TEeII000MeH MHOT'OCJIOHHYO TUIOCKYIO U
UIMHAPUYECKYIO CTEHKH.
KoadduuueHTs! TemooTaqy,
TenyIonepefadu
HATOI'O 18 6
IlepBas rpynna
nepuoja
arrecTanum (3a4er)
Hroro 18 6
3.2. IIpakTH4ecKHe H CEMHHADPCKHE 3aHITHS H HX cOep:KaHue
Tabnuua 3.2 TeMbl NPaKTHUECKUX 3aHATHH
KonuuectBo yacos 1o gpopmam
00y4eHus
KoHT. pab CaM. pab
Haumenoranue
Tema 1 copepxaHue NPaKTUIECKOro & =
Ne n/n|pa3nena qUCLUITITUHBL < s
3aHATHA £ =
(Momymns) Y . 2 w
< P < <
=| & | E| 5| % | E
| | S| E| E| &
Q Q 0 o o o)
1 2 3 4 5 6 7 8 9
IlepBas rpynna ouHas dopma (3 cemecTp)
nepuona
arrecTanum (3a4er)
1{IIpenmer OnpeneneHue OCHOBHBIX 2 3
TEXHUYECKOH TEPMOAMHAMHUUECKUX [IapaMETPOB
TEpPMOAMHAMUKH U ee |pabouux Ten. [IpumeHenue nepeoro
METOJEI 3aKOHa TEPMOAMHAMMKHU K
TEPMOJUHAMHYECKHUM IpoLieccam
2{3axoHsI OcHOBHBIE TEpMOIMHAMHYECKHE NIpoLecchl| 2 3
TEPMOJUHAMUKHU B HIealBHBIX ra3zax. Pacuer ocCHOBHBIX
TEPMOJNHAMHYECKUX NPOLIECCOB B
HACaTbHBIX ra3ax
3|OcHoBHBIE PacyeT 0CHOBHBIX TEPMOIUHAMUYECKIX 2 2
TEPMOIMHAMHUYECKHUE |IIPOLIECCOB B PEANBHEIX ra3ax.
NPOLIECCHI B Onpenenexye OCHOBHBIX
peasnbHbIX ra3ax TEePMOJUHAMHYECKUX MapaMeTpOB
BOJSIHOTIO napa
4|OcHoBHBIE IIpumeHeHe BTOpOro 3akoHa 2 2
TEPMOJMHAMUYECKUE |[TEPMOJUHAMUKH K TEPMOIUHAMHUYECKIM
IPOLIECCHI B npoueccaM U HuKiIaM. PacyeT oCHOBHBIX
peanpHbIX razax TEPMOJUHAMHYECKUX NPOLIECCOB IS
BOJITHOTO Napa




5|OcHoBHBIE CrolicTBa BIaXKHOro Bo3ayXa. i-d 2 2
TePMOOMHAMMYECKHE |IUarpaMMa BIaKHOTO Bo3ayxa. Pacyer
IPOLIECCHI B OCHOBHBIX ITPOLIECOB 00pabOTKM BO3IyXa B
peaJIbHBIX ra3ax i-d nuarpamme
ATOIro 10 12
IlepBas rpynna
nepuoaa
aTrTecTanuu (3a4er)
Hroro 10 12
3.3. JlaGopaTopHblii NPAKTHKYM H €ro coaep:Kanue
Tab6auua 3.3 Temsl 1abopaTopHBIX paboT
KonuuecTBo vacoB no popmam
o0yueHus
KoHT. pab Cawm. pab
Haumenosanue o
Tema u comepaaHue 1abopaTOpHOH = =
Ne n/m|pa3nena IUCLUIITMHBL < s
paboTh! = =
(Momyns) g o z »
< < < <
=| 2| E| 5| 2| E
S| E| S| E| E| §
. Q Q i) o o faa)
1 2 3 4 5 6 7 8 9
IlepBas rpynna oynas ¢opma (3 cemecTp)
nepuoga
aTrecTamuu (3ayer)
1{OcHOBHEBIE BUIBI TemnonporoaHocTs. Onpenenenye 2 2
TEeIUIONepeHoca TETUIONPOBOAHOCTH TUIOCKOH H
LVJIMHOPUYECKON CTEHOK
2|OcHOBHEBIE BUIBI Kongekuus. OnpeaeneHue TeNI00TAAYH 2 2
TeIIonepeHoca NIPY ABMDKEHUU CPEbl BOOJb INIOCKOH
TIOBEPXHOCTH
3|OcHOBHEBIE BHIBI Uznyyenue. OnpeneneHyue KOJMYECTBA 2 2
TEIIONepeHoca TEIUTOTHI, NIEPeAaHHOTO JIyYHCThIM
TEro000MEHOM
HUTOIo 6 6
IlepBas rpynna
nepuona
aTTecTanuu (3a4er)
Hroro 6 6

3.4. Kypcogoii npoekT (patoTa) H ero XapakTepucTHKa
He npenycmotpeHo.

3.5. HNupuBuayanbHOe 3aAaHUE H €r0 XapaKTepHCTHKA
He npenycmotpeHo.




4. BEISIBJIEHME PE3VJIBTATOB OCBOEHMA I CIAILIAHBI

4.1. Tlacumoprt ¢ouna ouenounnix cpeacrs (POC) nmo xucuunanHe
Tabnuua 4.1 - [Tacnopt donga oneHounslx cpencts (POC) mo aucHuIUIMHEe
HaumenoBanue Ko
Ne ‘ . | dopmupyemsIx
o/ | OUEHOHHOTO CpesicTEa TexHonorus Bup arrecTauuu Bunp! 3anaTuit M
1 2 3 4 5 6
1 |Ox3ameHanMOHHBIE Tpanunuonsas IIpomexyTounas 3auer OIIK-1.1., OIIK-
OuneTsI obpazoBarenpHas aTTecTalusl 1.3., OIIK-1.2.
TEXHOJIOT U
2 |Pa3sHOypOBHEBEBIE TpaguuonHas Texymmii koutpone  |[Ipakruyeckue, |OINIK-1.2., OIIK-
3a0auM ¥ 3a0aHHs oOpasoBarenpHas CPC 1.1., OIIK-1.3.
TEXHOJIOTHA
3 |Tect HNudopmanmonno-  |Texymwuii konrpons  |Jlekuuu OIIK-1.1.
KOMMYHHKAI[HOHHAS
oOpa3oBarenpHas
TEXHOJIOT U
4 |CobecenoBanue WHTepakTuBHas Texywwmii koutpons  |Jlaboparopueie  |OITK-1.3.
ofOpazoBarenpHas
TEXHOJIOT U

4.2 Bonpocsl K 3K3aMeHy (3a4eTy)

IlepBas rpynna nepuoga arrecranuy (3a4yer) - ogyHas ¢opma (3 cemecrp)
. TermnonpoBOAHOCTh MaTePHATIOB.
. KonBexTBHBIN Tem1000MeH Ha BHYTPeHHEH U Hapy>KHOM NOBEPXHOCTH OTPaXKAEHU.
. JIyqucThIi TemooOMeH.

. YpaBHeHHE COCTOSHUS HOCATbHBIX I'a30B.
. ITapameTps! cocTosHUS paboyero Tena.

. I 3akoH TepMoanHaMuku: GOpMYIHPOBKA, GU3MIECKUI CMBICI.
. IT 3aK0H TepMOAMHAMUKU: HOPMYITHPOBKA, (PUINUECKHUI CMBICIL.
. DHTANBNUSA: IOHATHE, (PU3NUECKHUH CMBICIL.
. DHTpONUA: NOHATHE, PU3NUECKUH CMBICIL.

O 0N WV bW -

10. TepmoauHamuueckue cucteMbl. IIoHATHE O paBHOBECHH. Y CIIOBHS PABHOBECHS U30JIMPOBAHHOM CUCTEMBI
11. Bonsiaoit map. OCHOBHEIE IOHATHSA U ONPEAeIeHU

12. Crioco6bI nepeayuyl TEIUIOBOM SHEPTUM B pa3/IMYHBIX CpeNax.
13. Hukye! IICY: KapHo u PenkuHa.
14. Bugs! Teronepenauu. TemnonposoaHocts. Konsexuus. M3myuenue.
15. Tenonepenaya yepes OAHOCIOMHYIO U MHOTOCIIOMHYIO IUIOCKYIO cTeHKY. KoaddunueHT Tennonepenaum.
16. TerooOMeH uepe3 MHOTOCIOHHYIO LIMJIMHIPUYECKYIO CTEHKY.
17. TemmnonposoaHocTh. OnpeneneHue, 3aKOHbl, TEIUIONPOBOAHOCTD Pa3IMYHBIX Cpell.
18. KoHBekius: ecTecTBEHHAS U BBIHYKIeHHas1. OCHOBHBIE 3aKOHBI.
19. Uznyyenue. OCHOBHBIE 3aKOHBI.
20. ITapameTpbl BIRXKHOTO BO3AyXa.
21. Omnpenenenue napaMeTpoB BlaXHOro Bozayxa B J-d auarpamme. JIyq nponecca. Yriosoi Ko3hGUIHEHT.
22. OcHoBHBIe npoLecchl 06paboTku Bozayxa B J-d quarpamme.
23. Onpepenenye napaMeTpoB OCHOBHBIX TEPMOJHMHAMMYECKHX IPOLIECCOB BOASAHOIO Mapa.
24. TlocTpoeHre OCHOBHBIX TEPMOAWHAMMYECKHX NIPOLIECCOB B MACANBHBIX razaX. OnpeeneHue OCHOBHBIX
IIapaMeTpOB.

25. T'a30BBIE CMECH.
26. CpolicTBa BOOSHOrO mapa. p,v — AuMarpaMma BOASHOTO napa.
27. Tloctpoenue uukna Kapro. Onpenenenne KIIJI uukia.

28. YpaBHeHMe COCTOSHUS peasIbHbIX ra3oB.
29. TepmopuHaMuUecKoe paBHOBecHe. Y cloBUs Ga3oBoro pasHosecHs. Y pasHenue Knanekipona-Knaysuyca.




30. O6parneiii uuxi Kapho.

31. TenmmoemkocTh ra3oB. Buasl TennoeMkocTei.

32. TloHaTHSA TEMIOTHI, paboThl, BHYTPEHHEH SHEPIUH.

33. Cxema u NPUHLMII AEHCTBHS TEIJIOBOIO Hacoca.

34. OmeiT DHAproca. Kpurnueckas To4ka.

35. Omnpenesnesre TEIUIONPOBOJHOCTH Yepe3 IUIOCKYIO OHOPOAHYIO CTEHKY.
36. Onpenenenve ko3P HULMEHTOB TEIUIOOTAAYH Y BHYTPEHHEH U Hapy>KHOM IMOBEPXHOCTH OrPaXKIECHHA.
37. Onpenenenre k03pHULHMEHTA JIyYHCTOr0 TeII000MeHa.

38. Cmecu uaeabHBIX ra3os.

39. VpaBHeHHE COCTOSHUSA HOCAJIbHBIX ra30B.

40. Knaccudukarus uuxios TCY. Onpenenenne KITJT nuxia.

4.3 TexHoJIOrHA BbISBJIEHUSI YPOBHSA OCBOCHHS JHCIHIINHLI

TexHoMorus BEISBAEHHUS YPOBHSI OCBOSHHS JUCLMILTHHBI IPUBOAUTCS B poHAe oneHOuHbIX cpeacTs (POC).



5. VYEBHO-METOJWYECKOE ¥ HH®OPMAIIMIOHHOE OBECIIEYEHHE OCBOEHIS
T CIIILINHEL (MOXY JIST)

5.1. OcHoBHas M AONOJHHUTEJbHAS JATEPATYPA
OcHoBHas JuTEpPaTypa

1. TexHuueckas TEpMOAMHAMUKA U TEIUIOTEXHHKA [DneKTpoHHBIH pecype] / A. A. Xamenko, M. 1O.
Kamunnuenko, A. H. Bucnorysos ; coct.: A. A. Xamenko, M. }O. Kanunuuenko, A. H. Bucnorysos. - CtaBponons
: CeBepo-Kapkasckuii penepansuslit yausepeuret, 2017. - 107 c. (http://www.iprbookshop.ru/75606.html)

2. SInoBckwmii, A. A. TeopeTuueckrie OCHOBBI TEIIOTEXHUKH [DNeKTpOHHEIN pecype] : YueGHoe mocobue / A. A.
SHoBckui ; A. A. SJHoBckuit. - CraBponons : CTaBponoNbCKHH roCyAapCTBeHHBIN arpapHblii yHuBepceuret, 2017. -
104 c. (http://www.iprbookshop.ru/76058.html)

3. T'nmyxoB, B. C. OcHOBBI I'MIpaBIUKYU U TeIUIOTeXHUKU: Paznen 2. OCHOBBI TEIIOTEXHUKH [DNEKTPOHHBIM
pecypce] : YuebHoe nocodue / B. C. I'myxos, A. A. quxoii, U. B. [lukas ; B. C. I'nmyxog, A. A. Huxoii, 1. B.
Juxas. - ApmaBup : ApMaBUPCKHUI rocyAapCTBEHHbIH Negaroruyeckuil yausepeuret, 2019. - 293 c. - ISBN 2227-
8397. (http://www.iprbookshop.ru/82447.html)

4. OpunHHUKOB, }O. B.  OcHOBEI TermoTeXHUKH [DnekTpoHHsIi pecype] : Yuebuuk / FO. B. Opunnnukos, C. JL
Enucrparog, 0. U. lllapos ; }O. B. Ounnnuxog, C. JI. Enuctparos, }O. W. I1lapos. - OcCHOBEI TEIJIOTEXHUKH ;
2025-02-05. - HoBocubupck : HoBocubOupckuii rocynapcTBeHHBIH TeXHUYEeCKUi yHuBepceurert, 2018. - 554 c. -
I"apanTupoBanHeiii cpok pazmenienus B O5C no 05.02.2025 (aBronpononranus). - ISBN 978-5-7782-3453-6.
(http://www.iprbookshop.ru/91274.html)

5. JJaxmakog, B. C. OcHOBBI TEIUIOTEXHHKH U THAPABIUKY : YuebHoe nocobue / B. C. Jlaxmakos, B. A.
Koportunckuii ; B. C. Jlaxmaxos, B. A. KopoTusckuii. - OCHOBHI TEIUIOTEXHUKH U rHApaBiukd ; 2025-03-10. -
MuHck : Pecy6nukaHcKuil MFHCTHTYT npodeccHoHanbHoro obpazosanus (PUIT0), 2019. - 220 c. -
I"'apanTupoBanHblif cpok pasmewieHus B O5C no 10.03.2025 (asronpononrauus). - ISBN 978-985-503-952-6.
(http://www.iprbookshop.ru/93432.html)

JonoJHATEbHAS TATEPATYPa

1. Bacunses, A.B. TemnorexHuka [OneKkTpoHHbIH pecypc] : yueGHoe mocobue / A. B. Bacunses, 1O. C.
baxpayesa. - Ternorexnuka ; 2017-10-10. - Boarorpan : Bonrorpaackuii vHCTUTYT 6U3Heca, Bysosckoe
obpazosanue, 2009. - 208 c. (http://www.iprbookshop.ru/11352.html)

2. JIudenuesa, J.B. TemnorexHuka [DneKTpoHHBIH pecype] : yueOHoe mocobue / JI. B. Jludenuesa. - Kemeposo
: KemepoBckuii TEXHONOrMYECKUH HHCTUTYT NMUILEBOM npoMeiiieHHoCTH, 2010. - 188 ¢. - ISBN 978-5-89289-
658-0. (http://www.iprbookshop.ru/14394.html)

3. Ternorexnuka [OnexTpoHHbIH pecypc] : yuebHoe nocodue / A. B. I'manes [u np.]. - Tenmorexuuka ; 2017-08-
31. - Caparop : Hayunas xuura, 2012. - 287 c. (http://www.iprbookshop.ru/6350.html)

4. TennorexHuka [OnexTpoHHsbIH pecypc] : YuebHuk / B. B. Aunpees [u np.] ; B. B. Aunpees, B. A. JleGenes, b.
H. Cnecusues; pen. B. A. Jle6enes. - Cankr-IletepOypr : Cankr-IleTepOyprekuii ropHblii yHuBepcuTeT, 2016. -
288 c. - ISBN 978-5-94211-754-2. (http://www.iprbookshop.ru/71706.html)

5. TennorexHuka : yqeOHHUK U1 By30B IO Topr. criell. / B. A. T'ynses [u ap.]. - Cankr-TletepGypr : PAIIIL, 2009. -
347 c. : un. - (YueGHuK 115 By30B). - Bubnuorp.: ¢. 326-327. - ISBN 978-5-91541-009-0 : 454.00.

6. Cunssckuii, 10. B. C6opHuk 3amau no kypey TerutorexHuka : y4e6. mocodue ais By3oB 1o crerl. 260602
(271300) "Iy, HXKEHEPUs MaJIBIX NPEANIPUATHH" HanpaBIeH!s MOArOT. JUILUIOMHUpP. criennanucta 260600
(655800) "IMumu. urwxenepus” / YO. B. Cunssckuii. - Cankr-Ilerep6ypr: THOP/, 2010. - 128 c. : Tabn., ui. -
Bubmuorp.: c. 127. - ISBN 978-5-98879-114-0 : 165.00.

7. TennorexHuka : y4eOHHUK JUIS BY30B IO CIIELHATBHOCTSAM HalpaBIeHU MOATOTOBKHU "DKCIUTyaTal|s HA3EMHOrO
TPaHCIIOPTa M TPaHCIIOPTHOr0 00OpyAOBaHUA" M IO HaNpaBJIEHUAM MOATOTOBKH OakanaBpoB "DKCIUTyaTaluus
TPAHCIOPTHAIX cpeAcTB" K "OKCITyaTalys TPaHCIIOPTHO-TEXHOJIOTHYECKUX MalIUH K koMIutekcor" / M. T.
IaTpos [u ap.] ; mox pea. M. I'. Illarpoga. - 3-e u3n., crep. - Mockea : Akanemus, 2013. - 288 c. : nu., Tab. -
(Bricuiee npodeccuonansHoe oOpazoBanue. bakanaspuar). - Bubnuorp.: c. 283. - ISBN 978-5-7695-9543-1 : 761
8. Kymunos, B. A. Tennorexnuka : yue6Hoe nocobue i By30B 110 HaNPABJIEHHAM IOATOTOBKU
JUIJIOMHUPOBAHHBIX CTIELIMATTMCTOB B 00J1aCTH TeXHUKH U TexHonoruu / B. A. Kynunos, 3. M. Kapraios, E. B.
Credanrok. - Mocksa : KYPC : HTHOPA-M, 2018. - 424 c. : un. - (Beiciuee o6pasosanue). - Bubauorp.: ¢. 419. -
ISBN 978-5-905554-80-3 (KYPC). - ISBN 978-5-16-010393-8 (MH®PA-M) : 1261.00.
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9. CTpouTeNbHAs TeTVIOTEXHUKA M KIIMMATOJIONHs : METOJ. YKa3aHMs K J1a6. paboTaM 1o cTpouT. ¢pusnke /
HoBocu6. roc. apxuTeKTyp.-cTpoHT. YH-T (Cuberpu), Kad. dusuxu ; coct. E. M. Maryc. - HoeocuGupek :
HI'ACY (Cubctpun), 2011. - 12 c. : Tabn. - Bubmuorp.: ¢. 12. - 6.1

10. Kymunos, B. A. Teriorexsuka : y4eGHOe I0COOHE A BY30B M0 HANPABJIEHHIO MOArOTOBKH GaKanaBpoB 1
MarucTpoB B 06JIACTH TEXHHYECKUX HAYK U MO HANPaBJIeHMAM OArOTOBKY JUIIOMUPOBAHHBIX CIIEIIUANKCTOB B
ob6nactu TexHuku U TexHosoruu / B. A. Kymunos, 3. M. Kapramog, E. B. Credantok. - Mocksa : KYPC :
UHO®PA-M, 2015. - 424 c. : un. - (Beiciuee o6paszoBanue). - bubmuorp.: c. 419. - ISBN 978-5-905554-80-3
(KVPC). - ISBN 978-5-16-010393-8 (MHDPA-M) : 670.53.

11. Tuxomupos, K. B.  TeruiorexHyka, TeIuora3ocHatKeH e U BEHTUIALKSA : y4eOHUK U1 BY30B IO CIIeLl.
"IMpom. u rpaxa. ctp-8o" / K. B. Tuxomupos, 3. C. Cepreenxo. - 5-¢ usn., penpunr. - Mockea : BACTET, 2009. -
480 c. : un. - Bubnuorp.: c. 472-473. - ISBN 978-5-903178-11-7 : 490.00.

12. C6opHuK 3a1a4 1o kypey "O6was TerutoTexHuka" [DneKTpoHHbIi pecypc] : ana Hanpasienus 270800.62
"Crpoutensctro” (mpoduis "TeruorasocHabkenne 1 BeHTWIALHMA'") Beex hopm obyuenus / Hosocub. roc.
apXuTekTyp.-cTpouT. YH-T (Cubcrpun), Kad. TemnorasocHabxenus nuBeHTUIAMH ; cocT. M. Y. Epiiosa. -
Hogocu6bupck : HTACY (Cubetpun), 2013. - D1eKTpoH. TeKCT. - 6.11.

13. Benornasos, B. II. TeopeTu4eckue OCHOBEI TeIUIOTeXHUKH. Temnonepenaya : Yue6noe nocobue / B. I
Benornazos ; B. I1. Benornasos. - TeopeTuueckue OCHOBBI TEIUIOTeXHUKH. Termonepenaya ; Beck cpok oXpaHsl
aBTOPCKOro npaea. - HwkHeBapToBck : HIokHEBapTOBCKMI rOCYIapCTBEHHBIN YHUBEPCHUTET, 2016.- 118 c. - Becs
CpOK OXpaHBI aBTOpckoro npaea. - ISBN 978-5-00047-335-1. (http://www.iprbookshop.ru/92816.html)

5.2. HMcooaw3yemble 0a3bl AAaHHBIX H HHPOPMANMOHHEIE CIPABOYHbIE CHCTEMBI

Tabnuua 5.1 Henonszyemoe nporpaMMHoe obecreueHue

Ne HaumeHoBaHue IloaTBepxneHue

0 /;1 HH(OPMALIOHHBIX PECYPCOB JILIEH3UI KonuyectBo nunex3uit
1 2 3 4
1 |Office Project 2007 Professional Horosop ot 11.10.2013 1 000

Ne43193/HCK3741, Horosop
Tr000120566 ot 09.10.2016, AkT

BBITIOJTHEHHBIX paboT OT
14.08.2021r NeA8
2 |Windows XP Professional Cepruduxkar ot 20.08.2007 502
Ne42605370, Cepruduxar ot
17.07.2008 Ne44290964,
Cepruduxkar ot 26.09.2008
Ned4607324
Ta6nuna 5.2 Mcnons3yemble 6a3bl JaHHBIX 1 HHHOPMaMOHHO-CIIPABOYHBIE CUCTEMBI
e HaumenoBanue ITonTBepxneHue
0 /;1 HHGOPMALIOHHBIX PECYpCOB JIMUEH3UN Komu4ecTBo MUEH3MH
1 2 3 4
1 |DOnexTpoHHO-OMOIHOTEUHAs CUCTEMA JloroBop Ha mpenocTaBlIeHHE
IPRbooks IOCTYyIa K 3JIEKTPOHHO-

OUOIMOTEYHOM CHCTEME
IPRBOOKS ot 25.09.2020 Ne

5293/19
2  |OnexTpoHHbIH KaTasor 6HOIHOTEKH JHorosop ot 20.10.2016 Ne16816 , 500
HI'ACY (Cubctpun) AXT BBINOJTHEHHBIX paboT OT
14.08.2021r NeA8
3 |MOODLE - IToptan aucraniuuonnoro  |Ceo6onHo pacnpoctpansemas B/, 1 000
o6yuenus HCACY (Cuberpun) AXT BBITIOJTHEHHBIX paboT OT

14.08.2021r NeA8
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Tabmuna 5.3 McnonezyeMble HHTEpHET-PeCypChl

No Haumenosanue
i /I_I UH(OpPMaLMOHHBIX PECYpCOB Ccrlnka
1 2 3
1 |IIpodeccronanbHbIe CIPaBOYHBIE http://cntd.ru/
cuctemsl "Texakenept”
2 |MOODLE - ITopran guctanumonHoro  |http://do.sibstrin.ru/login/ index.php
obyuenus HITACY (Cubctpun)
3 |HayyHas anekTpoHHas 6uGIuoTeKa http://elibrary.ru/
4 |EmuHBINA NOPTaN MHTEpHET-TecTUpoBaHuA |http://i-exam.ru
B cthepe 00pa3oBaHUsg
5 |OneKTpoHHBIN KaTajgor OUOIHOTEeKH http://mega.sibstrin.ru/MegaPro/Web
HI'ACY (Cubctpun)
5.3. Meroanyeckne peKOMEHAANUH IO OPraHHU3ANMH H3YYeHHs] AUCHHIIMHbI

Tabnuua 5.4 Hcnons3yeMble 06pa3oBaTeIbHbIE TEXHOJIOTHU

Haumenoranue
Ne TexHonoruu Bun 3ansruii Kpatkas xapakrepucTrka
n/m
1 2 3 A
1. |Aynutopnele notoynsle 1 |MHpopmanuonHsle nekuuy, |Ha nekumsax: ucronb3oBaHUe MyIbTHMEIUHHOTO
IPYIIIOBHIE 3aHATHS B NPaKTHYECKUE 3aHATUL NPEe3eHTallMOHHOr0 000pyAOBaHuU C
CHEeLUATU3UPOBAHHBIX JeMOHcTpaLyel BuaeoduisMoB, pororpaduii,
KJ1accax KOMIIBIOTEPHEBIX Npe3eHTanui, Ha
NPaKTUYECKUX 3aHATHAX: OCBOEHHE KOHKPETHBIX
YMEHMH 1 HaBBIKOB 10 NPEIJIOKEHHOMY
IpenoaBaTeeM ArOpPUTMY.
2. |Meroa npobaeMHoro ITpoGnemusle CamocTosaTeNnbHOe U3yYeHHE CTYAEHTaAMU
U3I0XKEHHs MaTepyaia JIEKLMH, IPaKTHYECKUE MaTepHaa JEeKLHHU C OoCcIe Iy oIei
3aHATHA aMcKyccuer B ayauropud. OpraHusanus
y4eOHOI paGOThI, HANIPaBNEHHAs HA PELIEHHE
KOMIUTEKCHOM y4eOHO-II03HaBaTeIbHOM 3a1auu
Ha IPaKTUYECKUX 3aHATHIX.
3. |UntepaktuBHas popma Jlexuuma-guckyceus, nekuus- |Jlexuus «oOpaTHOI CBSI31My, MpeANoiarauas
IIPOBENCHUS 3aHATHIA Gecena o6cy KIeHHe CIIOPHBIX BOIPOCOB,
BO3HHUKAIOLIUX NPH U3JI0KEHHH MaTepuaia B
ayIUTOPUHU.
Betpeun ¢ npencraBurensmu npoduiabHEIX
KOMITaHMH, TIOCELIEHHE CIIeHATU3UPOBAHHbIX
BBICTABOK.
4. |AuctanumonHoe obyuenue |CamocrosrtensHas paborta,

KypcoBas paboTa

CaMocTOATeNBHO H3y4YeHHE 00yYaroIUMUCS
y4e0HOro MaTepyana B JUCTAHLIMOHHOM
pexuMe Ha nopraine http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOSHHUS MaTepHaa ¢
HCIIONIB30BaHUEM TECTOBOM 6a3bl ropraja
JWCTAHLIMOHHOTO 00y4eHHsI, KOHCYJbTALUHU 10
BBINOJIHEHUIO MPAKTHYECKUX 3aIaHAI 1

KypCOBOMY NPOEKTUPOBAHHUIO B On-line pexrime.
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6. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE
Tabnuua 6.1 — MatepuansHo-TeXHHYECKOe 0becHeuenre QUCIUITMHEL

HanmeHoBaHue crieluanbHBIX *
IIOMEIIEHUI U ITOMELLEHUH s
CaMOCTOSTENbHOM paboThI

OcHaienye crielaTbHBIX TOMELIEHUH 1 MOMELIEHHIA [T CAMOCTOSTENbHOM
paboTeI

1

2

31anue y4eGHOro Kopityca 1o
yi.Jlennnrpanckas, 113, 103 aya.
(CPO)

[Tomelenue s caMOCTOSTENBHOM paboThI
OO61uree xonuuecTso MecT: 11

3nanue yueOHOro KopIyca 1o
yi.Jlenunrpanckas, 113, 306 ayn.
(Jlexiun)

YuebHas ayauTopusA 1A IPOBEACHNS 3aHATHH JIEKLIMOHHOTO THUIIA, 3AHATHIA
CEMHMHAPCKOr0 TUIIA, KYPCOBOrO MPOEKTUPOBAHMS (BBINIOIHEHHS KyPCOBBIX
paboT), rpYNIOBBIX ¥ MHAUBHAYATBHEIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJIS 1
NPOMEKYTOYHOI aTTeCTallUH.

Kowmmeioreproe 060pynosanue: kommeorep 1 It., mpoexTop 1 1IT., MOHHTOP
1 mT.; AkycTyka (NpUGOPEI): aKyCTHYECKHE CHCTEMBI [T kKoH(epeHy-3aia 11
LIT., aKyCTHYECKas CHCTEMA O3BYYHBAHMA My3bIKaJIbHBIX Iporp 1 mr.

Obee konuyecTBo MecT: 150

3nanue yqeOGHOro Kopryca o
yi.Jlenunrpanckas, 113, 312 ayn.
(Jeximn)

Yue6Has ayquTOpHsA 1A IIPOBESHMS 3aHATHH JEKLMOHHOTO TUIA, 3aHATHIA
CEMHUHAPCKOTr0 THITA, KypPCOBOIO NMPOEKTUPOBAHMUS (BBIIOJIHEHHMS KYPCOBBIX
PaboT), rpYIINOBBIX U MHAMBHIYANBHBIX KOHCYTBTALMH, TEKYIIEro KOHTPOA U
NPOMEXYTOYHOM aTTECTalUH.

KomnetorepHoe o6opynosanue: npoektop 1 mr., Hoyr6yk 1 wr., IIPOEKTOP
(axceccyapsr) 1 wur., sxpas 1 mr.

O61mee KoNMHYECTBO MeCT: 85

3nanue 1abopaTopHOro Kopryca
no yn.Typrenesa, 159, 267 ayn.
(3auer, IIpakruueckue)

YueOHas ayAuTopys 1is NPOBEACHUS 3aHATHI JIEKUHOHHOTO THIIA, 3aHATHI
CEMHHApPCKOro THIIA, KyPCOBOIO NPOEKTHPOBAHHS (BBIIOIHEHUS KYPCOBBIX
PaboT), TpyNNOBBIX M HHIMBHIYATBHBIX KOHCYJBTALHH, TEKYLIEro KOHTPON U
NIPOME>KYTOYHOM aTTeCTALNH.

KommnbrotepHoe 060pynosanue: KOMIBOTEP 2 WT., npoekTop 1 wir.,
OTrpTeXHHMKa 3 IIT.

O61mee konuyecTBo MecT: 61

3nanue 1abopaTopHOro Kopryca
no yn.Typrenesa, 159, 372 ayn.
(JIabopatopHsie)

YueGHas ayauTOpys 1A NPOBENCHUS 3aHATHH CEMHHAPCKOrO THIIA,
TPYNNOBBIX M MHAMBUAYANIbHBIX KOHCYJIBTALUMH, TEKYIErOo KOHTPOS U
MIPOMEKYTOYHOH aTTeCTALUU

JlaGopaTopHEIe KOMIIIEKCEI: YIIK [0 Kypcy xumun | mr.;Me6ens:
naboparopHas 8 mr., ctynss 12 wr.;JJa6oparopHoe obopyznoBaHue:
HarpesartenbHoe 000pynoBaHue 1 1T,

O6uiee konuuecTBo MecT: 30

* CreupanbHbie MOMEIIEH s — y4eGHble ayTUTOPMH TS POBEAEHHS 3AHATHI IEKLHOHHOIO THIIA, 3aHATHIA
CEMHHAPCKOro THIA, KypCOBOr0 NPOSKTHPOBAHHUS (BBINOHEHHE KYPCOBBIX paboT), IPYIOBHIX U
MHIUBHYaNIbHEIX KOHCYJIBTALMH, TEKYLIEro KOHTPOJIA ¥ MPOMEXKYTOYHON aTTECTALIMH, 4 TaK K€ IOMEIIeH s IS

CaMOCTOSATENBHON paGoThI

ABTOp-pa3paboTuuk (BemyLMii JeKTOp)

O.B.boyapHukosa
®UO
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