MHWHOBPHAYKU POCCUN

beneparbHOE TOCYAAPCTBEHHOE OO0 KETHOE

00pa3oBaTeNbHOE YUPEXKIEHUE BBICILIET0 00pa3oBaHUs

«Kazanckuil HanmmoHaIBLHBIIA UCCIIEA0BATEILCKHUHT

TEXHOJIOTUYECKUM YHUBEPCUTET»
(®I'bOY BO «KHUTVY»)

YTBEP/XKIAIO

ITpopexTop no yuebHol paboTte
JIIII. CynranoBa
«07» urons 2021 r.

Pabouas nporpaMmmMma gucuuniinHbl B BUAE 3NEKTPOHHOrO AOKYMEHTa BbIrpy>XeHa 13

MH(*)OpMaLlVIOHHOVI CUCTEMbI ynpaBlieHUA YHUBEPCUTETOM U COOTBETCTBYET

opurnHany

MpocTas anekTpoHHasa noanwuce, ID nognuen: 1060
Moanwucan MpopekTop no y4ebHon pabote [.LU. CyntaHoBa

[ata 07.06.2021

PABOYASA TPOI'PAMMA

no puctumimie «K TEXHUYECKAS TEPMOJAWMHAMMUKA U TEIIVIOTEXHUKA»

Hanpasienve noarotToBku: 18.03.01 XumMuueckas TEXHOJIOTUA

[Tpodus: XuMHu4ecKasi TEXHOJIOTHUSI CHHTETHUECKUX OMOJIOTHYECKU
AKTHUBHBIX BEILIECTB, XUMUKO-(PapMalleBTUYECKUX MTPENapaToB U
KOCMETHYECKUX CPEJICTB

KBanuduxanus seimyckHuka: bakanasp

®dopma 00yueHus: 3aoyHas
HNucturyr: NHcTuTyT nosimmepos
DakynpTeT: DaKkynpTET TEXHOJIOTUU NOTU(YHKIIMOHATBHBIX MaTEPHATIOB
Kadenpa-pazpaboruuk: Kadenpa «TeopeTnyeckux OCHOB TETUIOTEXHUKNY
Kypc; cemectp 2;5,6

Bun Harpysku Yacel 3a4éTHBIE €TUHUIIBI
Jlexmus 4 0,11
JlabopaTopHas pabota 4 0,11
KoHTposb camocTosITenbHON paboThl 4 0,11
CamocrosTenpHas padora 92 2,56
®dopwma arrectanuu: 3adet (6 cem), 4 0,11
Kontponbnas pabora (6 cem)

Bcero 108 3

Kazans, 2021




Pabouas mporpamma coctaBieHa ¢ y4yérom TpeOoBaHuii denepasbHOTO TOCYIApCTBEHHOTO
oOpazoBarenbHOro crangapta (mpuka3 Ne 922 ot 07.08.2020) mo mampasienuto nmoaroroku 18.03.01
XUMHUYECKasi TEXHOJOTUS Ui Npopuiast «XUMHYECKas TEXHOJIOTHS CHUHTETHYECKUX OUOJIOTHYECKU
AKTUBHBIX BEIIECTB, XUMHKO-(QapMalleBTUYECKUX MpEenaparoB M KOCMETUYECKUX CPEICTB » Ha
OCHOBaHUU y4eOHBIX TIaHOB Habopa oOyuarommxcs 2021 roxa.

Pa3paboTunk nporpaMmsi:

JloieHt A.P. I'abutoBa

COI'1IACOBAHO

Pabouas mporpamma paccMoTpeHa u ofo0peHa Ha 3acefaHuu kadeapsl «TeopeTuuecKkux OCHOB
TEIJIOTEXHUKU», TPOTOKOJ OoT 21.05.2021 r. Ne 14.

3aseayromuii kadpenpoit  Cozrnacoeano .M. I'ymepoB

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



1. Ilesin ocBOeHUsI AUCHMUIIIMHBI

[ensamu ocBOCHHS JUCHUIUINHBI « TeXHUYEeCKash TEpPMOINHAMUKA U TETUIOTEXHUKAY» SABJISIOTCS:
a) hopMUpOBaHME 3HAHUM O METOJaX MPeoOpa30BaHMUs U UCTIOIb30BAHUS TEIUIOTHI, a TAK)KE IPUHIUITHI
NEeUCTBUS U KOHCTPYKTUBHBIE OCOOEHHOCTH TEIUIOBBIX U XOJIOAUIBHBIX MAIlIUH, TEIUIO- U
IIapOreHepaTopOB.
0) NOArOTOBKA CIELUAIINCTOB, BIAJCIOIMX HAaBBIKAMU IT'PAMOTHOH 3KCILITyaTallud COBPEMEHHOTO
TEIUIOBOTO 00OPY/I0BaHUS MPU MAKCUMAIBHON SKOHOMUH TOIIMBA U MaT€PHAJIOB, MHTEHCU(PHUKAIUS U
ONTUMU3ALK COBPEMEHHBIX SJHEPrOTEXHOIOTUNYECKUX IIPOLIECCOB
B) Ha 06a3e TEPMOJMHAMHKH C IPUBJICUCHHEM anIapara HEeKOTOPBIX IPYTUX (yHIaMEHTAIbHBIX
JUCLIMILINH OCYILECTBIISIETCS pacyeT U MPOEKTUPOBAHUE BCEX TEIUIOBBIX JBUIATEICH — IApPOBBIX U
ra30BbIX TYPOMH, PEAKTUBHBIX M PAKETHBIX JBHUraTeei BHYTPEHHEIO CTOPaHHMs, @ TAKKE BCEBO3MOKHOTO
TEXHOJIOTUYECKOT0 000PY10BaHMs], KaK-TO: XOJOAUIbHBIX MAIINH, CYILMIBHBIX, CKH)KUTEIIbHBIX,
SHEPTrOTEXHOJOTMYECKUX U JPYIUX YCTaHOBOK.

2. MecTO TUCHHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

Hucnunnuna «TexHuueckas TepMOAMHAMHKA U TETJIOTEXHUKA» OTHOCUTCS K 00s13aTeNIbHOM YacTu
OOIl u dopmupyer y oOyvaromuxcss 1mo Npopuwiro  «XUMHYECKAs TEXHOJOTHS CHHTETHYCCKHX
OHMOJIOTMYECKH aKTUBHBIX BEUIECTB, XUMHKO-(PapMaleBTUUECKUX MPENapaToB U KOCMETUYECKUX CPEJICTB
» HaOOp 3HAHMIA, yMEHH, HABBIKOB 1 KOMIICTCHITHIA.

Jns ycnmemHoro ocBoeHUsl JucUUIUIMHBL «TexHuueckas TepMOAMHAMUKA U TEIUIOTEXHUKA»
oOyuatomuiicss mo HampasieHnto oarotoBku 18.03.01 «Xwumudeckass TEXHOJIOTHS JOJKEH OCBOWTH
Marepuai NpeJeCTBYOIUX IUCIHUILINH:

1. Briciiast MaTeMaTtuka
2. Ouszuka

Huctunnuna «TexHuueckass TEpMOJMHAMUKA W TEIJIOTEXHUKA» SIBISIETCS MPEAIISCTBYIOMICH U
HeoOxoIuMa 7Sl YCIIEHNIHOTO OCBOCHUS MOCIEAYIOIUX TUCIUTUINH:

1. MoaenupoBaHue XMMHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB
2. [Ipoueccyl u anmapaThl XUMUYECKONH TEXHOJIOTUU

3. Komnerenuunu ody4aiomerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIIINHBI

OIIK-2 Cnoco0eH ncnoab30BaTh MaTeMaTH4ecKkue, puzndeckue, Gu3nKo-xuMHYecKHe, XMMUYeCKHe MeTOABI I
peleHus 32124 NPo¢ecCHOHATBHOM AesITeTbHOCTH

OIIK-2.1. 3naet ocHOBHI MU} HepeHIIATHFHOTO H HHTETPATLHOTO UCUUCIICHUS, TU(PepeHINATEHBIX YPaBHEHUH, TEOPUU
BEPOSITHOCTEH N MaTeMaTHYECKOH CTaTHCTHKH, TEXHUUECKHE 1 IPOTPaMMHBIE CPEJICTBA pea3aniuy HH()OpMaHOHHbBIX
TEXHOJIOTHH, pU3NIeCKHEe OCHOBBI MEXaHUKH, (DU3UKH KOoJIeOaHNH U BOJIH, 3JIEKTPUUECTBA M MarHeTHU3Ma,
JJEKTPOJMHAMUKH, CTATUCTUYECKON (PU3NKN M TEPMOJIUHAMHUKH, OCHOBBI XUMUH, IPUHIIUIIBI CTPOSHHS BEIIECTBA, OCHOBBI
KJ1accu(UKaAIMU COSTMHEHUH, OCHOBHBIE MEXaHM3MbI IPOTEKAHUSI XUMUYECKUX PEaKIIUii, OCHOBHBIE 3aKOHBI
TEPMOJINHAMUKH

OIIK-2.2. YMeeT npoBOANTH aHAIN3 (DYHKIHH, peIIaTh OCHOBHBIC 33/1a4H TEOPHH BEPOSTHOCTH M MATEMaTHIECKOM
CTaTUCTHKH, PEIIaTh YPaBHEHUS U CUCTEeMBI A depeHnnanbHpIX ypaBHEHHH, pab0TaTh B KAYECTBE MOJIB30BATEIS
HNEPCOHAIBHOI0 KOMIBIOTEPA, UCIIOJIB30BaTh YUCICHHBIE METOABI ISl PELICHU MaTeMaTHUECKUX 3aa4, UCIOIb30BaTh
SI3BIKM U CUCTEMBI TPOTPAMMHPOBAHHS, UCTIONB30BATh (PU3UUECKHE 3aKOHBI, XUMHUUECKHE 3aKOHBI, TEPMOANHAMHYECKHE
CIpaBOYHBIE JAHHBIE, PE3YJIBTATHl (PU3NKO-XUMHUECKOTO IKCIIEPUMEHTA

OIIK-2.3. BriasieeT HaBbIKaAMH HCIIOJIb30BAHMS MATEMAaTHUECKOTO anrapaTa, HaBbIKaMH MONCcKa 1 oOMeHa nHpopmaren B
rI100ANBHBIX U JOKATBHBIX KOMITBIOTEPHBIX CETAX, TEXHHYECKUMH U IPOTPAaMMHBIME CPEICTBAMH 3aIlIUTHI HHPOPMALINH,
poBeneHNs PU3NIECKUX H3MEPEHNUH, KOPPEKTHOH OIEHKH MOTPENTHOCTEH, MPOBEICHUS AUCIIEPCHOTO aHAJIM3a U CHHTE3a,
SKCIEPUMEHTANbHBIMI HaBBIKAMH ONPEACTICHNS GU3NIECKUX U XUMHUUECKUX CBOWCTB COCIMHEHNH, YCTAHOBICHHS
CTPYKTYpPbI COCAMHEHNU 1, HABBIKAMU PELICHUS THUIOBBIX 3a/1a4 B 00JaCTH XUMHYECKOH TEPMOANHAMHUKH

OIIK-4 Cnoco0eH o0ecieunBaTh NPOBeJeHUE TEXHOJOTHYECKOTr0 NMPoLecca, HCN0JIb30BATh TEXHUYECKHE CPeCTBA

JIJISl KOHTPOJIS APAMETPOB TEXHOJIOrHYeCKOro mpomuecca, CBOMCTB ChbIPbs H FOTOBOM MPOIYKIHH, OCYI eCTBJIAITh



H3MeHeHHe IapaMeTPOB TeXHOJOTHYecKOoro npouecca Npx U3MeHeHHH! CBOICTB ChIPbs

OIIK-4.1. 3HaeT mpouecchl XMMUYECKOIH TEXHOIOTHH, aIlllapaThl ¥ METO/IBI MX pacdeTa, OCHOBHBIE MOHSITHS YIPaBICHUS
TEXHOJIOTHYECKUMH IIPOIECCAMH, METObI ONTUMH3ALIMH XUMHKO-TEXHOJIOTHIECKUX ITPOIIECCOB, METOAOJIOTHIO
UCCIIeI0BaHNS B3aUMOJICHCTBUS MPOLIECCOB XUMUYECKUX NIPEBPAIlEHUH U sIBIEHUI IepeHoca

OIIK-4.2. YMeer monoupaTh apaMeTpsl ¥ BEIOUPATh anmnaparypy s KOHKPETHOTO XMMHUKO-TEXHOJIOTHYECKOTO Ipolecca,
OLICHHMBATh TEXHOJIOTHYECKYIO () (EKTUBHOCTD POU3BOJICTBA, IPUMEHSATH METO/IbI BBIYUCIUTEIEHON MaTEMaTHKU 1
MaTeMaTHUECKOW CTAaTUCTUKHU I MOAEIUPOBAHUSA U ONTUMU3AIMH XUMHUKO-TEXHOJIOTHIECKHUX MPOLECCOB

OIIK-4.3. Brageet HaABBIKAMH TEXHOJIOTHUECKUX PACUETOB, OTIPEIEIICHIUS TEXHOIOTHIECKHUX TTOKa3aTelel mporiecca,

YHIpaBJICHUSA XUMHUKO-TEXHOJIOT'MICCKUMHU CUCTEMAMU U METOAaMHU PETYINPOBAHUA XUMHUKO-TEXHOJIOT'MICCKUX ITPOIIECCOB

B pe3yabTare 0CBOCHUS TUCHHUILIMHBI 00y4YAIONIHIACH 10JIKEH

3HaTh:

- 3AKOHOMEPHOCTH OCHOBHBIX TEPMOIMHAMUYECCKHX IIPOIECCOB C UICATbHBIM U PEAIbHBIM I'a3aMu;
- HpI/IHIII/IHBI OIITUMH3AIINU BHGPFOTGXHOJIOFI/I‘IGCKI/IX CXCM. HpI/IHIII/IH <<MHOFOCTyHCH'—IaTOCTI/I»;
HpI/IHIII/IHBI, CBA3aHHBIC C BXOIOM U BBIXOJI0OM 3HCpFOHOCI/IT€JIef/'I; HpI/IHIII/IHI)I pereHepauHH nu
HUHTETPaIUH.

YMmeThb:

= BBIIIOJIHATH MOI[GJII/IPYIOHII/IC pacquLI nu 3H€pFOT€XHOHOFH‘I€CKYIO OIITUMU3AILIUIO
TEIUIOTEXHOJIOTHYECKOTO 000PYIOBaHUS C UCITOJIb30BAHHEM COBPEMEHHOTO MPOTPAaMMHOTO
obecreueHus.

- OIpPENENATh TEPMOJMHAMUYECKHE TapaMeTPhl U TeTTOPU3NIECKUE CBOWCTBA PA3INYHBIX T'a30B,
BOJISTHOT'O TIapa, XJIAJ0areHTOB U IPYTUX BEIIECTB;

Baanern:

- HaBbIKaMU PallMOHAIBHOTO YIIPABJICHUS TEXHOJIOTHUECKUMHU MPOLIeCCaMy B PO eCCHOHANTBHON
cepe.

- TepMOHI/IHaMI/IT-I€CKI/IMI/I MCTOAdaMM ITOBBIIIICHUA 3(1)(1)€KTI/IBHOCTI/I HCIIOJIB30BAHUS HO}IBO}IHMOﬁ

SHEpruuy;

4. CTPYKTYpa U cojiep:KaHue TUCIHUIIHHbI
OO6mas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 3 3a4eTHbIE eAMHUITBI, 108 qacos.

Buapl yueGHOI paboTh! (B acax) OneHouHbIe
cpenacTBa IS
Ne Paznen nucrumanHb Cewe- IIpakTuueckue Jlabopa- HTIZ:(});ZI:;T
n/m CTp Jlexuus KCP CPC
3aHATHU TOPHBIE IPOMEIKY-
TOYHOM
aTTecTalun
1 2 3 4 5 6 7 8 9
OCHOBHEIE ITIOHATHS U KouTtponbHas
1. | onpenencHus 5 0,6 2 pabota
TEPMOAMHAMUKHI
2 [TepBriii 3aKkoH 5 0.4 ’
TEPMOJAUHAMHUKH.
OcCHOBHbIC
3 | TepMOIMHaMutecKue 5 0.6 5
MIPOLIECCHI C
HJICATBLHBIM Ta30M




Bunbr yaeOHO# paboThI (B Hacax) OrneHoYHbIe
CpeacTBa At
Ne Pazze C Cewe- I1 JIabopa- HPOBGHCEIH’I
i JIeTT TUCIIUTIIHHBI etp  p— paKTHUYECKHe abopa KCP CPC TeKylIel u
3aHATHA TOPHBIE TIPOMEXY-
TOYHOMI
aTTecTalu
1 2 3 4 5 6 7 9
4. Bropotii 3akoH 5 0.4
TEPMOJMHAMUKHU
Hroro mo cemectpy 5 2
1 Peanbhble rassl 6 0.2 05 10 JlaGopaTtopHas
pabota
TepmonnHamuka KonrponbsHas
5 | TOTOKA. Hcreuenne u 6 0.2 05 10 pabora; Tecr
JpOCCETMPOBaHNE
ra30B M MapoB.
TepmoauHaMuyeCKui
3. | aHaIU3 MPOLIECCOB B 6 0,4 0,5 14
KOMITpeccopax
Ilukier gBuraTenei PacueTHO-
BHYTPEHHETO rpadudeckas
4. | cropanus (ABC) u 6 04 2 1 18 pabota
ra30TypOMHHBIX
ycraHoBok (I'TY)
5 I{MKJIBI IAPOCUIIOBBIX 6 0.4 2 05 18
YCTaHOBOK
Huxmst Tect
6. | XOIOOMIBLHEIX 6 0,4 1 15
YCTaHOBOK
3auver,
Hroro no cemectpy 6 2 4 4 85 Kontpoabsnas
pabora
5. Conep:xkanue JJIeKIMOHHBIX 3aHATHII IO TeMaM
o MupukaTopsl
. /_n Paznen pucuuninunst Yacsl Tema JIEKIIMOHHOTO 3aHATHS JIOCTUKECHUS
KOMITETEHIIMU
1 2 3 4 5
1. | OcHOBHbIE TOHATHUS U ONIPEIEICHUSI 0,6 TepmonuHaMu4eckas cucTemMa. OIlK-2.1
TEPMOJIMHAMUKHU OCHOBHBIE TTapaMeTPHI OIIK-4.1
cocTosiHus. PaBHOBECHOE U
HEpaBHOBECHOE COCTOSTHHE.
2. | TlepBblii 3aKOH TEPMOJMHAMHUKH. 0,4 [TepBslii 3akoH TepmoanHamuku. | OIMK-2.2
Temora u pabora kaxk (GopMsI OIlK-4.2
nepenauu sHepruu. [lonsrue o
BHYTpPEHHEH SHEPTruu U
SHTAJIBIINH.
3. | OcHOBHBIE TEPMOANHAMUYECKHE TIPOLIECCHI C 0,6 N30x0pHBIH, N300apHBIH, OIlK-4.1
UJCAIBHBIM ra30M N30TEpPMHUYECKHI 1 aiadaTHBIN OIIK-4.2
IIPOLECCH UX aHAIIH3. OIlK-4.3
4. | BTopoii 3aKOH TepMOJMHAMHUKH 0,4 CyIHOCTh BTOPOTO 3aKOHA OIlK-2.1
TepMonuHaMuKu. OCHOBHBIE OIIK-2.3
(hOpMYIIUPOBKH BTOPOTO 3aKOHA OIlK-4.1
TEPMOJIMHAMUKH.
TepMOANHAMUYECKHE IIUKJIIBI
TEIJIOBBIX MAIIHH.
5. | PeanpHbIe ra3sr 0,2 CaoiicTBa peanpHbix razoB Onbir | OINK-2.1
DHJIpIoca ¥ YpaBHEHHE OIIK-2.2
COCTOSIHUS PEaNIbHBIX ra30B. OIIK-2.3
Cnoco0b! onpeeneHns OIlK-4.1
KO3 PHIIUEHTA COKUMACMOCTH. OIIK-4.2
OIlK-4.3
6. | Tepmoaunamuka noroka. Mcreuenue n 0,2 YpaBHeHHE NepBOro 3aKOHa OIlK-2.1
JIpOCCEMPOBAaHKE ra3oB M MapoB. TEPMOJMHAMUKH JUIS TIOTOKA. OIlK-2.2




MunukaTopsr

W Paznen pucuuniauHb Yacsl TeMa JIEKLIMOHHOTO 3aHATHS JIOCTUKEHUS
KOMTETEHITNH
1 2 3 4 5
[TonsiTHE O COIIIOBOM U
UG Py30pHOM TECUCHHUH Ta3a.
CKOpPOCTB Ta3a U ero MacCOBBIH
pacxop pu agnadaTHOM
TeueHnu. CBS3b KPUTHYECKON
CKOPOCTH HCTEYECHUS C MECTHOM
CKOPOCTBIO PacIpOCTPaHEHHUs
3Byka. Kputndeckoe oTHOIIEHHE
JaBJICHUM.
7. | TepMoauHAMUYCCKUIT aHAIN3 MIPOIICCCOB B 0,4 Knaccudukarus kommpeccopos u | OITK-2.3
KOMIIpeccopax TIPHUHIAI JCHCTBU. OIIK-4.2
Uzotepmmueckoe, amnabataoe u | OITK-4.3
TIOJIUTPOITHOE CHKATHSL.
8. | Lyl qBUraTeneil BHyTPEHHETO CTOPaHHS 0,4 [Mpunmmn geiicteus mopuraeBbix | OITK-4.2
(ABC) u razorypounnsix ycranook (I'TY) JBC. LIuKITBI ¢ H30XOPHBIM U OIIK-4.3
n300apHBIM TTOJIBOJIOM TETLIOTHL.
ukt co cMeIaHHBIM ITOIBOIOM
TeroThl. V300pakeHne HUKIOB
B Pv- u TS- nuarpammax.
9. | LIMKJIBI MApOCHIIOBBIX YCTAHOBOK 0,4 [IpuHnumuansHas cxema OIIK-2.2
apoCWJIOBOM ycTaHOBKHU. L{ukn OIIK-4.1
Penkuna u ero uccienoBaHue.
BrnusiHre HaYaIbHBIX U
KOHEYHBIX [TapaMeTPOB Ha
tepmuueckuit KITJI nukna
Penknna. M300paxkeHne uKia B
PV, TS u HS nuarpammax.
10. | Luxotel XOMOOMIBHBIX YCTAHOBOK 0,4 Knaccugukanmst X010 uIbHBIX OIlK-2.1
ycraHOBOK. Paboune Temna. OIIK-2.3
OIlIK-4.1
BCET'O 4
6. Conep:kaHue NPaAKTHYECKNX/CEMMHAPCKUX 3aHATHI
[TpoBeneHne NpakTUYECKUX/CEMUHAPCKUX 3aHATHI HE IPETyCMOTPEHO YUEOHBIM IJIAHOM
7. Coneprxxanue J1a00paTOPHBIX 3aHATHI
Mungukaro
pHL
Ne Pa3nen nucumuinebl Yacel Tema 3anarTus AOCTHOKCH
n/m us
KOMIIETEHII
uu
1 2 3 4 6
1. | Luxmer qBUraTeneii BHyTPEHHETO CTOPaHHS 2 W3Mmepenue TennoeMKOCTH BO3yXa OIlK-2.1
(ABC) u razoryp6unnsix ycranosok (I'TY) OIIK-2.2
OIIK-2.3
OIlK-4.1
OIIK-4.2
OI1K-4.3
2. | LIMKJIBI TapOCHIIOBBIX YCTaHOBOK 2 HccnenoBanue KpuBOM HACBILIEHUS OIIK-2.1
BOJSIHOTO Iapa OIlK-2.2
OIIK-2.3
OIlK-4.1
OIIK-4.2
OIIK-4.3
BCETO 4

8. CamocTonTeIbHAs padoTa




TeMmbl, BBIHOCHMBIE Ha CAMOCTOSITEIbHYIO
paboty

Yacer

®dopma CPC

MunukaTopsl
OCTHOYKEHHUS
KOMITETEHIIUN

2

5

6

OCHOBBI TEPMOANHAMUKHA

MOATOTOBKA K KOHTPOJIBHOHN paboTte

OIIK-2.2
OIIK-4.2

[lepBrlii 3aKOH TEPMOIUHAMUKHI

MOATOTOBKA K KOHTPOJIBHOHN paboTte

OIIK-2.1
OIIK-2.2
OIIK-2.3
OIlK-4.1
OIlK-4.2
OIIK-4.3

TepMOL[I/IHaMI/ILIeCKI/Ie IMPpOLECChI

IIOJAroTOBKA K KOHTpOJ'II:HOﬁ pa60Te

OIlK-2.1
OIlK-2.3
OIlK-4.1

Bropoli 3aK0H TepMOAMHAMUKHI

IIOJAr0oTOBKA K KOHTpOJ'II:HOﬁ pa60Te

OIlK-2.1
OIIK-4.3

HccnenoBanue KpuBOi HaCBILIEHUS
BOJISTHOTO Tapa

10

MOJTOTOBKA K JIAOOpaTopHOH paboTe

OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

TepMmoanHamuka notoka. Micreuenue u
JIPOCCEITUPOBAHUE Ta30B U MAPOB

10

IIOArOTOBKA K KOHTpOJ’IBHOﬁ pa60Te

OIIK-2.2
OIlK-4.2

TepMoauHaMUUYECKUI aHAIIN3

14

MOJITOTOBKA K KOHTPOJIBHO# paboTte

OIlK-2.1
OIlK-2.2
OIlK-2.3
OIlK-4.2
OIlK-4.3

H3mepeHue TenaoéMKOCTH BO3ayXa

10

MOJITOTOBKA K T1abopaTopHoi paboTte

OIlK-2.1
OIIK-2.2
OIIK-2.3
OIlK-4.1
OIIK-4.2
OIIK-4.3

Pacyer nukia TENIOBBIX IBUraTelNe ¢
ra3000pa3HBIM paboduM TEIOM

BBITIOJTHEHHE PaCcUYETHO-TpapUIecKoi
paboThI

OIlK-2.1
OIIK-2.2
OIlK-2.3

10.

TepMoguHAMUUECKUN aHAIN3 LIUKIIA
Penkuna

18

BBIMOJIHEHHE PACYCTHO-TPAPHUECKOM
paboThI

OIlK-2.1
OIlK-2.2
OIlK-2.3

11.

OCHOBBI TEXHUUECKOH TEPMOTUHAMUKU

15

TMOJATOTOBKA K TCCTUPOBAHUIO

OIlK-2.1
OIlK-2.3
OIIK-4.1

BCET'O

92

8.1 KonTpoJb camocTosiTe1bHON padoThl

Ne
n/m

TeMbl, BRIHOCHMBIC Ha CAMOCTOSITEIIbHY IO
paboty

Yacel

®opma KCP

MHpukaTopsl
JIOCTUKEHUS
KOMIIETEHIINH

2

3

5

6

I/ICCJIC,HOBEIHI/IC KpI/IBOﬁ HaChIIICHUA
BOJAAHOTO Iapa

0,5

npueM JIabopaTopHOi paboTHI

OIlK-2.1
OIIK-2.2
OIIK-2.3
OIlK-4.1
OIIK-4.2
OIIK-4.3

TepMmoanHamuka notoka. Micreuenue u
JIPOCCETMPOBAHHUE Ta30B U MAPOB.

0,5

IpOBEpKa KOHTPOJILHOM PabOThI

OIIK-2.2
OI1K-4.2

TepMoauHaAMUUECKUI aHAJIW3 IIPOLIECCOB

0,5

MpOBepKa KOHTPOJILHOH paboThI

OIlK-2.1
OIIK-2.2
OIIK-2.3
OIIK-4.2
OIIK-4.3

M3mepenue Termio€éMKOCTH BO3TyXa

0,5

nprieM J1ab0paToOpHOI pabOTHI

OIIK-2.1




MunukaTopsl
JOCTHKCHUS
KOMIETCHIIUH

1 2 3 5 6

OIIK-2.2
OIIK-2.3
OIIK-4.1
OIIK-4.2
OIlK-4.3
5. | Pacuer nukiia TEemIoOBBIX ABHUTraTeNeii ¢ 0,5 NpoBepKa pacueTHo-Tpaduueckon OIlK-2.1
ra3000pa3HbIM pab0OYUM TEIOM paboTHI OIIK-2.2
OIlK-2.3
6. | TepMoaMHAMHUYECKUH aHAIH3 [IUKIIA 0,5 IpoBepKa pacueTHo-Tpaduyeckon OIlK-2.1
Penkuna paboTsl OIlK-2.2
OIlK-2.3
7. | OCHOBBI TEXHUYECKOW TEPMOJMHAMHKH 1 MIPOBEPKA TECTUPOBAHUS OIlK-2.1
OIIK-2.3
OIIK-4.1

Ne TeMmpl, BEIHOCUMBIC Ha CAMOCTOSTECILHYIO
’ y Yacer ®dopma KCP
/11 paboty

BCEI'O 4

9. Ucnosib30BaHMe PEHTHHIOBO CHCTEMbI OLIEHKH 3HAHM I

[Tpu oneHkKe pe3yibTaTOB ACSITENLHOCTU OOYYAIOIIMXCS B paMKax JUCHUIUIHHBI «TexHuueckas
TEpMOJAMHAMHUKA M TEIUIOTEXHHUKA» MCIOJB3YeTCsd pPEUTHHIOBas cucreMa. MakcuMaiabHOE U
MUHUMAaJIbHOE KOJMYECTBO OAJUIOB MO pa3iMyYHbIM BUAaM y4eOHOUN paboThl onucaHo B «llonoxeHuu o
0aJUIbHO-PEUTHHTOBOW CHUCTEME OIEHKM 3HAHWH CTYJCHTOB M OO0ECleYeHHUs KadecTBa y4eOHOTo
nponeccay @PI'bOY BO KHUTY.

PefiTuaroBas ornenka ¢popMHupyeTcsi Ha OCHOBaHUHM TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJIS. 3a
KOHTPOJIbHBIE TOYKU CTYACHT MOXKET MOJIYYUTh MUHUMAIbHOE U MAKCUMAIIbHOE KOJIMYECTBO OAIIOB (CM.
TadImIy).

OueHoYHBIE CPeICTBA Koua-Bo Mun.0a,110B Makc.0a/1710B
6-ii cemecTp
JlabopaTopHas paboTa 2 32 50
PacuetHo-Tpaduueckas pabora 2 16 26
KontponsHas padora 1 4 6
Tect 1 8 18
Hroro 60 100

10. OueHouHble cpeacTBa I TEKYIIEr0 KOHTPOJS YCIEeBAEMOCTH, INPOMEKYTOYHOMN
aTTecTalliy 10 UTOraM OCBOEHMS JMCHHUIIJIUHbI
OneHouHble cpencTBa [UIsl MPOBEACHUS TEKYLIETO KOHTPOJIA YCIEBAEMOCTH, IPOMEXKYTOUHOU
aTTecTallid W UTOTOBOM aTTeCTallMM pa3padaThIBAIOTCS COTJIACHO MOJIOKEHHI0O 0 POH/AaX OLIEHOYHBIX
CpEeZACTB, pacCMaTpPUBAIOTCS KAaK COCTaBHas 4acTh paboueil mporpamMMmbl U OQOPMIISIOTCS OTIENbHBIM
JOKYMEHTOM.

11. UudopmaniuoHHO-MeTOANYECKOE 0O0ecTiedeHue TN CIIUIINHbI

11.1. OcHoBHasi MTEpPaTypa

[Ipn w3ydeHum muctuIuiMHBl «TexXHUYEecKas TEPMOJMHAMHKA W TEIUIOTEXHHKA» B KauyeCTBE
OCHOBHBIX UCTOYHHKOB HH(OPMAIH PEKOMEHIYETCS HCIIOIH30BATh CIEAYIONIYIO JTUTEPATypy:

OcHOBHBIC MCTOYHUKH MHPOPMALLUT KosmuecTBo 3K3eMILISIPOB

I'. B. benos, Texauueckas TepMOAMHAMHKA https://urait.ru/bcode/451532
[[Ipouee] Yuebnoe mocobue st By30B: MockBa : | Pexxum moctymna: mo moanucke KHUTY
IOpaiit, 2020
J.I'. AmMupxanos, P.J{. Amupxanos, M.C. 130 3x3. YHUL] ®I'BOY BO «kKHUTVY »
Kyp6anranees [u ap.], Texanueckas
TepMoArHaMuKa [ YueOHuk] yuel. mocodue:
Kazans : U3n-s0o KHUTY, 2017
H. M. Llupensman, Texunueckas Tepmoaunamuka | https://e.lanbook.com/book/107965
[DnexTpoHHBIN pecypc] yueObHoe mocodue: Pexxum noctymna: mo noamucke KHUTY




| Cauxr-Tlerep6ypr : Jlann, 2018 |

11.2. lonoiHuTEAbHAS JIMTEPATypa
B kadectBe JOIIOJIHUTCIBbHBIX HMCTOYHHUKOB I/IH(I)OpMaI_[I/II/I PCKOMCHAYCTCA HCIIOJIb30BATh

CJIEYIOIYIO JIUTEPATYpPy:

JonmosiHUTE/IbHBbIE HCTOYHUKH HH(pOpMau KoJsin4ecTBo 3K3eMILISIPOB
B. A. Kyaunos, D. M. Kapraruos, E. B. https://urait.ru/bcode/457110
Credantok, TexHudeckass TepMOJUHAMUKA U Pexxum noctyna: o nognucke KHUTY

tertonepenaya [[Ipouee] Yuebnuk nsa CIIO:
Mockaa : HOpaiit, 2020

B.B. Hamokun, TexHuueckas TepMOJMHAMUKA U 987 sx3. YHUILL ®I'EOY BO «KHUTVY »
Teruionepenaya [ YaeOHuk| yued. mocodue st
HE3HepreT. crell. By30B: M. : A3-book, 2008
P.Jd. Amupxanos, [I.I'. Amupxanos, Texuuueckas | 30 sx3. YHUL] ®T'BOY BO «kKHUTY »
TepMoarHaMuKa [ YueOHuK] yueb. mocooue:
Kazans : , 2014

J.I'. Hapeimkus, XuMudeckas TepMoauHamuka ¢ | http://znanium.com/go.php?id=503896
Mathcad. Pacuernsie 3anaun [[Ipouee] YueOHoe Pexxum nocryna: no noarmucke KHUTY
nocobue: Mockga : Mznarensckuii Lleatp PUOP;
Mockasa : OOO "HayuyHo-HU3/1aTenbCKUI LIEHTP
NHOPA-M", 2016

11.3. D1eKTpOHHBbIC HCTOYHMKHN HH(pOpMANNH
[Tpu n3ydenun aucturuimHbl « TexHu4Yeckass TePMOAMHAMUKA U TETIOTEXHUKA» TPETYCMOTPEHO
UCTIOJIb30BAHUE JICKTPOHHBIX HCTOYHHUKOB WH(POPMAIIUU:
. Onexrponnsiii karamor YHUIL KHUTY: Pexxum nocryma: http://ruslan.kstu.ru/
. OBC «Jlanp»:Pexxum gocryma: https://e.lanbook.com
. O6pazoBarenpHas miaThopma «HOpaiit»: Pexxum qocryna: https://urait.ru/
. OBC «Znanium.comy»: PexxuMm poctyna: http://znanium.com/
. OBC YuuBepcuterckas 6ubnroreka onnait: Pexxum nocryma: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocrymna: http://www.iprbookshop.ru/
. OBC BOOK.ru : Pesxxum nocryna: https://www.book.ru/
. Hayunas snextponHas 6ubamnoteka https://elibrary.ru/

03N LN kAW~

YHHUII
Co2nacoeéano

11.4. IlpodeccuonasibHbie 6a3bl JaHHBIX U MHGOPMAILHOHHBIE CIIPABOYHbIE CHCTEMbI

ba3e1 qaHHBIX:
Scopus Jloctyn cBOOOAHBIN: WWW.SCOpus.com
Web of Science Jloctym cBoOoansIii: apps.webofknowledge.com

NupopmanioHHbIE CIIPaBOYHBIE CUCTEMBI:
CrpaBouno-nipaBoBas cucrema «[’APAHT» Jloctyn cBoOOIHBIN: www.garant.ru
CrnpaBouno-npaBoBas cucreMa «Koncynbrantllmtoc» loctyn cBo6oaHbIN: Www.consultant.ru

12. MarepuaJibHO-TeXHHYECKOe oOecredyeHue 1 CIUTIIUHbI

JInneH3upoBaHHOE NMPOTrPaMMHOE OOecrieueHue U CBOOOTHO pacpoCTpaHsIeMOe TPOrpaMMHOE
o0ecrieyeHre, B TOM YHCIIe OTEYECTBEHHOTO MTPOU3BO/ICTBA, UCIIOIB3yEMOE B yUEOHOM Ipoliecce MpH

OCBOCHUU THUCHUIIIINHBI «Texanaeckas TEPMOAMHAMHKA U TCINIOTEXHUKaA»:

Oducnsle u aenoseie mporpammbl: ABBY'Y FineReader 9.0 npod;



Oducueie u nenoseie nporpammbl: MS Office 2007 Russian;

Odwucnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
Oduchblie u nenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip

brnoknot Notepad

Sunexc bpaysep

ITO nns xomnekTUBHOM padoTel Microsoft Teams
Hayunoe I10: Mathcad Education
Hayunoe I10: Mathematica Standard

Y4eOHble ayUTOPUH IS TPOBEICHUS YUCOHBIX 3aHATHI OCHAIICHBI 000PYI0BAHUEM:
1. JIexuimoHHEBIE 3aHATHA:
a. KOMILJICKT 3JICKTPOHHBIX MPE3CHTALIVMMA, CITaliI0B, BHICO(PUIHMOB

2. JJaboparopHbie pabOTHI:

a. maboparopust A-23 ocHameHa 1ab0paTOPHBEIM 000PYIOBAHUEM IS IIPOBEACHUS PabOT: MCCIIe0BaHNE
MIPOLIECCOB C BIAXKHBIM BO3yXOM, U3MEPEHHE TEIJIOEMKOCTH BO3/yXa, uccienopanue PV - quarpammsl
YTJIIEKUCIIOro ra3a (OmbIT DHproca), UCCIIE0OBAHUE KPUBOI HACBIIIEHUS BOASIHOTO Hapa.

b. m1a0IOHBI PacUYeTOB U OTYETOB I10 JJAOOPATOPHBIM pabOTaM MPEICTABICHBI B 3JICKTPOHHOM BH/IC,

C. pe3yJbTATHI PACYETOB OOPMIIIOTCS Ha MIPUHTEPE.

[Tomernenust 1J1st CaMOCTOSATEIBLHOM pabOThl OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM:

a) maboparopus A-35 (KomnberoTepHblii kiacc) ocHamieHa 10 koMmnbproTepamu,

C BO3MOYKHOCTBIO MOAKITIOYCHUS K ceTh «HTepHeT» U 00eCIeYeHBI IOCTYIIOM B 3JIEKTPOHHYIO
unpopmanuonunyto cpeny KHUTY.

13. O0pa3oBaTe/bHbIE TEXHOJIOTHH

KonuuecTBo 4yacoB 3aHsATHH, MPOBOAUMBIX B MHTEPAKTUBHBIX (popMax B y4yeOHOM Ipoliecce Mo
mucuuiuinHe «TexHuueckas TepMOAMHAMUKA M TEIUIOTEXHHUKA COCTABISET 3 4.

B nmponecce OCBOCHUA AUCHHUILIMHBL «TexHnueckas TCPMOAMHAMHKA W TCIUIOTCXHHUKA»
UCHOJIB3YIOTCS CIEeNYIoIIKe 00pa3oBaTeIbHbIE TEXHOIOTHH:
* paboTa B MaJIbIX TPYIIax;
* TUCKYCCHSI,
* 00yyaromue urpsl (pojaeBble UTPhl, UMUTAINH, JEJIOBbIE UTPbI U 00pa30BaTENbHbBIE UTPHI);
* U3y4EHHE U 3aKperyieHhe HOBOTO MaTepuaa Ha UHTEPAKTUBHOM JeKIMHU (JeKusa-0ecena, JeKIus —
JUCKYCCHUS, JIEKIUS C pa300pOM KOHKPETHBIX CUTYAIMii, JIEKIUs C 3apaHee 3aljIaHUPOBaHHBIMU
OLIMOKaMH, JIEKIHUS- TPecc-KOH(EPEeHIUs, MUHU-TEKIIHS);
¢® CUCTEMBI JUCTAHIIMOHHOI'O 06y‘-IeHI/I$I.



