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Paboyas mporpamma cocraBnena Ha octose ®I'OC BO HampapieHue IOATOTOBKH
18.03.01. Xumuyeckast TexHoorus, yreepyxuensoro npukasom MOuH P® or 11.08.2016 r. N
1005 s mpoduns mporpammbl XuMHYECKas TEXHONOTHS NPUPOIHBIX SHEPTOHOCHTENEH H
YITIEPOHBIX MaTePHATIOB

PaGoyas nporpamMma paccMoTpeHa i ofo0peHa Ha 3aceaHuu kadeapsl GU3HYECKOH XMMHUH
¥ XUMHYECKOH TexHooruu 15 okts10ps 2018 r. (mpoTokon Ne 4)

3aB. kadempoii /AH. CvmupHoB/

PaGoyas nporpamma o106peHa METOAHYECKON KOMHCCHEl HHCTHTYTA €CTECTBO3HAHMS 1
cranaaprusauuy 29 okta6ps 2018 r. (mporokos Ne2)
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1 Ilean ocBOeHMSI AUCHHUILJINHDBI

HCHBIO OCBOCHUA TUCIUIIIINHBI «TexHuueckas TCPMOANHAMHKA U TCINIOTCXHHUKA» ABJISAIOTCA:
IoAroToBKa 6aKaJ'IaBpOB, CIIOCOOHEBIX pa3pa6aTHBaTB TE€XHOJIOTMH, OCHOBAHHBIC HA SKOHOMHH
TOIINIMBHO-OHCPICTHYCCKUX PECYpCOB, C MaKCHMAaJIbHON BO3MOKHOCTBIO HCIIOJIb30BaHUSI
BHYTPCHHUX NCTOYHHUKOB OHEPIMHU HA XUMHUUYCCKUX MPCAIIPUATHAX.

2 MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NMPOrpaMMbl OATOTOBKH
O0akajaBpa

Jucnummza «TexHudeckas TepMOAMHAMMKA M TEIUIOTEXHHMKA) BXOAWUT B BapUaTHUB-
HYI0 4acThb 00ka 1 00pa3oBaTenbHOM IPOrpaMMBl, SBISETCA AUCLUIUIMHON 0 BBIOOPY.

Jng nzydenusa aucuminHbl ««TexHudyeckass TepMOJMHAMHUKA U TEIJIOTEXHUKA) He-
00X0AUMBbl 3HaHUA (YMEHUs, BJIAJEHUs), C(OOPMUPOBAHHbBIE B pe3yJbTaTe HM3Y4EHUS TaKUX
JUCLUIUIMH KaK:

b1.b.14. «®u3ndeckas XUMHA»,
b1.b.12. «O01mas u HeopraHuyecKas XUMHsI»
b.1.5.10 «®u3uxa»

3HaHUS yMEHUS W HABBIKH, MMOJIyYCHHBIC TIPH M3yYCHUU TAHHOW TUCIMIUIMHBI, OyayT
HeoOXoauMbI 1pu Hanmcanuu BKP.

3 Komnerenuun ody4aromerocsi, popmupyembie B pe3yibTaTe 0CBOCHHUS
AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pesynbrate ocBoeHUs TUCIHMILIHHBI « TexXHIUUECKas TEPMOJAMHAMUKA M TEIUIOTEXHHUKA
oOyyJarouuics 10JKeH 00J1a1aTh CIEIYIOUMMA KOMITETCHIIUSIMU:

CTpyKTYpHBIH 2JIEMEHT

ypOBCHB OCBOCHUA KOMHeTeHI_II/Iﬁ
KOMIICTCHLIN

ITK-1 cnoco0HOCTHI0 U TOTOBHOCTBIO OCYIIECTBJISITh TEXHOJIOTHYECKHUIl Mpolece B COOT-
BETCTBHMU C PEerJIaMeHTOM M HCI0JIb30BATh TEXHUYECKHE CPeICTBA JIsl H3MEPEeHUsl 0C-
HOBHBIX MaPaMeTPOB TEXHOJOTHY€CKOro MpPoLecca, CBOMCTB ChIPbS U MPOAYKIHHA

3HaThL OCHOBHBIC ITOHSITHS 1 3aKOHBI TCXHUUECKOM TEPMOANHAMHKH U
TCIINIOTCXHUKH.

YMeTh: HCIIOJIb30BaTh OCHOBHBIEC MOHATHS U 3aKOHBI TEXHUYECKOMH TCP-
MOJHMHAMHUKU U TCTIJIOTCXHHUKU

BJ'IaI[eTLZ METOdaMU NPCACKA3AHUA IMIPOTCKAHUS TCIINIOTCXHUYCCKUX IIPO-
OeCCOB

ITK-10 c1oco0HOCTHI0 IPOBOAUTL AHAIHU3 CHIPbSi, MATEPHAIOB U FOTOBOI NPOAYKIIUH,
OCYIECTBJIATH OLEHKY Pe3yJIbTATOB aHAIH3A

3HaTh KOHCTPYKTHUBHBIE OCOO€HHOCTH TEIUIOBBIX MAIIUH, arperaToB U
YCTaHOBOK

YMeTs: WCII0JIb30BAaTh OCHOBHBIE MOHSTHS M 3aKOHBI TEIUIOTEXHUKU

Brnaners: METOJaMH TPe/ICKa3aHusl MPOTEKAHMS TETUIOTEXHHYECKUX MPO-

IECCCOB




4 CTpyKTYypa U coliepKaHue TUCUUILUIUHBI (MO1YJIs1)

OO0mmast TpyI0eMKOCTh TUCIUILUIMHEI COCTaBiIseT 6  3adeTHhIX enuHull 216 akan.

4aCoOB, B TOM YHCJIC:

- KoHTakTHas padora — 109,15 akan. wacos:

— aymutopHas — 105  akan. yacos;
— BHeayauTopHas — 4,15  akaj. yacos
- camocrosTenpHas pabora — __ 71,15  akaj. yacos;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca
AynutopHas | . _ =
KOHTAKTHas | & § ®o 1z
o pabota S s B pMa TeKyIe E: _E
Paszien/ Tema § (8 akay. wacax)| 2 . |BMA CaMOCTOs- | TO KOHTPOJIs c X
[ — = ' : E S TEJILHOM YCIIEBAEMOCTH U | =, =&
O|E|§ E|E E S S paboThI IPOMEXYTOUHON| § & &
ARSI R arrecranuu | < © §
2|'S 5/ &5 2§ g
5 9 B 9 8 Ye) =
1.Texnuueckas TepMo-
JIMHAMUKA
5/6|12/6 | - |17 [MoaroroBka k|Jlaboparopuas  |I1K-01
naboparopHo- |pabota Nel, ycr- |—3yB,
1.1.3akoHBI TEpMOIU- IIPAaKTHYECKOMY |HBIA OIIPOC I1K-10 -

HAMHKH JUTSE OTKPBITBIX 3anstuio  Nel, 3yB

CHCTEM; aHaJI3 OCHOB- pabora ¢ Ouo-

HBIX MPOLIECCOB B OT- arorpaduue-

KPBITBIX CHCTEMAax CKUM MarepHa-
JaMu
5/6|12/4| - |18 [TonroroBka k|JIaboparopnas  |[IIK-01
1.2.Crynenu TypOUHBI nmabopaTopHo- [pabota Ne2, ycT- |—3yB,

U KOMITpECCcopa, 3KeK- MPAaKTUYECKOMY |HBIH OIpocC I1K-10 -
TOPBI, COILIA; AHAJTU3 3aHsaTHIO  No2, 3yB
BBICOKOTEMIIEpATYp- pabota ¢ Ouo6-

HBIX TEIUIOBBIIEIISIO- nrorpaduye-

IIUX U TETJIOUCIONb- CKUM MarepHa-
3YIOIIUX YCTaHOBOK JaMu

5|16 (124 - |18 [TonroroBka k|Jlaboparopnas  [IIK-01
1.3.[{uknnueckue npo- nmabopaTopHo- [pabota Ne3, ycr- |—3yB,

L[eCChI TPeoOpa3OBaHUs IIPAKTUYECKOMY |HBIM OIIpOC I1K-10 -
TEIUIOTHI B PaboTYy; 3aHATHIO  Ne3, 3yB
TEIUIOCUIIOBEIC yCTa- pabora ¢ Oub-

HOBKH, XOJOAUIIbHbIE nrorpaduye-

MAIlIWHBI, TETUIOBbIC CKUM MarepHa-
HAaCOCHI JaMu

Hroro no paszneny 5118|36/14| - |53

Hroro 3a cemectp 518|36/14| - |53 3ayer

2. TennoTexHUKa




AynutopHas

KOHTaKTHasI § § ® JE <
o paboTa S S B OpMa TeKyIIe- g |
Pasziesn/ Tema § (B akay, uacax)| 2 . |BHAcCaMocTos- 'O KOHTPOJIA CE B
N — = ' : :H:) S TEBHON YCUEBAEMOCTH 1 | 5, = 5
O|E| 5 E| E E S s paboThI MPOMEKYTOUHOH| 5 & E
= SRl EE S aTTecTaluu =8
S|'S 5 &5 2§ g
SEOIE2 §¢ =
64| - 8 |10 [TogroroBka k|JIaGoparopnas  |I1K-01
2.1. TorumBo: ero Temn- npakTudeckomy ([padota Nel — 3yB,
JIOTEXHUYECKHUE XapaK- 3aHATHIO, pabo- ITK-10 -
tepuctuku. [IpupomaHoe Ta ¢ Oubimo- 3yB
U UCKYCCTBEHHOE TOII- rpaduyecKkum
JIMBO MaTepuaIaMu
64| - 8 |10 Bemonnenue  |IIpaktuueckoe  [I1K-01
npakTuueckoro |3aganue Nel — 3YB,
3amanust  Nel, T1K-10 -
2.2. ITonroroBka toII- pabora c 0Oub- 3yB
JIMBA K COKUTAHUIO arorpaduye-
CKUM MaTrepHa-
JTaMu
64| - 9 |5 Breimonaenne  |[IpakTudeckoe I1K-01
IIpaKTHUYECKOro |3anaHue Ne2 — 3yB,
2.3. DHeprorexHuye- 3amanust  No2, I1K-10 -
CKHE arperartbl pabora ¢ Ouo- 3yB
nuorpaduye-
CKHM MaTrepHa-
JamMu
6|5 - 9 110,15 |Bemosnenue |IIpaktuyeckoe [1IK-01
2.4. BropuuHble 3Hep- IIPaKTUYECKOro |3anaHue Ne3 — 3YyB,
TETUYECKUE PECYPCHI 3amaHuss  Ne3, I1K-10 -
(B3P). Knaccuduxa- pabora ¢ Oub- 3yB
uust BOP. Arperarst nuorpaduue-
JUTSL UCTIOJTE30BAHUS CKUM MaTrepHa-
BOP JTaMH
Hroro 1o pasneny 6|17 - 34
Hroro 3a cemecTp 6 (17| - 34 (35,15 IK3aMeH
HToro mo xucuumin- 35|36/14|34/14 71,15+
He 35,7

5 Obpa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH
OO0pa3zoBarenbHble TEXHOJIOTUH — 3TO LEIOCTHAs MOJIENIb 00pa30BaTeIbHOIO MpoLecca, CUC-
TEMHO OIpEeJeIIoNIast CTPYKTYPY U COJlepKaHHe AeITeIbHOCTH 00€MX CTOPOH 3TOTr0 IpoIiec-
ca (mpernojaBaTess U CTYJEHTa), UMEIOIas LeIbI0 JOCTHKEHHE IUIAHUPYEMBIX PE3YJIbTaTOB C
MOTIPaBKOW Ha MHAMBHyalbHbIE OCOOCHHOCTHU €r0 YUaCTHUKOB. TeXHOJIOIHYHOCTh YUeOHOTO
IpoIiecca COCTOUT B TOM, YTOOBI CA€IaTh yU4EOHBIH MPOLECC NOTHOCTHIO YIPABISIEMbIM.
OCHOBHBIMU NPU3HAKaMHU 00pa30BaTEIbHON TEXHOJIOTHH B €€ COBPEMEHHOM ITOHUMAaHHH $IB-




JISAKOTCA:

— JIeTaJbHOE OMKCcaHue 00pa30BaTEeNbHBIX IIENIEH;

— TI0ATANTHOE ONHCcaHue (TIPOSKTUPOBAHUE) CIIOCOOOB JIOCTHKEHUS 3aJaHHBIX PE3YJIbTaTOB-
HeeH;

— MCIIOJIb30BaHNE 0O0PATHOMW CBSI3U C LTI KOPPEKTUPOBKU 00pa30BaTEIHLHOIO MPOIIECCa;

— rapaHTUPOBAHHOCTh JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOM3BOIMMOCTH 00pa30BaTEIHLHOIO MPOIIEcca BHE 3aBUCIMOCTH OT MacTEpPCTBa MPETIo-
JlaBaTes;

— ONTUMAJIBHOCTB 3aTPAYUBAEMbIX PECYPCOB U YCHIIMIA.

Peanuzaius KOMIETEHTHOCTHOTO MOJX0/a MIPeAyCcMaTpUBaeT UCIOIb30BaHUE B y4eOHOM
MPOIIECCE AKTUBHBIX M HHTEPAKTUBHBIX (hOPM IIPOBECHISI 3aHATHI B COYCTAHUU C BHEAY/ -
TOPHOI paboTOM € 1eNbI0 (POPMUPOBAHUS U PA3BUTHS MPOPECCUOHATBHBIX HABBIKOB 00Y-
YaroIINXCS.

Lenu, nocraBieHHbIE IPU U3YYEHUH KypCa, JOCTUTAIOTCS 33 CYET KOMILJIEKCHOTO
10J1X0/1a K 00y4EHHIO CTYACHTOB, OCHOBAaHHOT'O Ha COYETAHUU TEOPETUUECKOTO Kypca, J1abo-
PATOPHBIX 3aHATUN U CAMOCTOATENILHOM [T03HABATENIBHON JEATEIbHOCTH CTYACHTOB. M3yue-
HHE TEOPETHUYECKOTO Kypca MPOBOJUTCS B CIIELIUATU3UPOBAHHBIX JIEKIIMOHHBIX ayAUTOPUSIX C
WCII0JIb30BAHUEM BHIEOTEXHUKHU, ITO3BOJISIOIIECH TPAHCIUPOBATH YEPE3 MOHUTOP PUCYHKH,
CXEMBI, MOJICITH, KOTOPBIC B 3HAYUTEILHOW CTEIIEHU O0JIETYal0T IIOHUMaHKE Kypca.

3aHATUS IPOBOJATCS C IPUMEHEHUEM TPAAUIIMOHHOW U MOAYJIBHO-
KOMIIETEHTHOCTHOM TEXHOJIOTHI C UCIIOJIb30BaHuEM MHTEepHET-pecypcoB.

Jlexiuu MpoOXOAT KaK B TPAIUIIMOHHON (hopMe, B BUJE MPE3EHTALIHIA, Tak U B (hopMe
JEKIUA-UHPOPMAIIi, OPUESHTUPOBAHHBIX HA M3JI0KCHUE U OOBSICHCHUE CTYICHTAM HAYYHOH
uH(pOpMaIInK, MOAJTIEKAIIEH OCMBICIICHUIO U 3alIOMUHAHUIO, JIEKIUNH-KOHCYIbTALUN, T/I€ T€O-
pPETHYECKHII MaTepual 3apaHee BBIAACTCS CTYACHTaM Uil CAMOCTOSTENbHOTO MU3YYEHUs, IS
MOJATOTOBKUA BOIPOCOB JIEKTOPY, TaKUM OOpa3oM, JIEKIUs MPOXOAUT IO THUIY BOMPOCHI-
OTBETBI-JUCKYCCHS.

JIeKIMOHHBIN MaTepuai 3aKperuisieTcss B X0Jle MPAKTUYECKUX 3aHATUH U Jaboparop-
HBIX pabOT, Ha KOTOPBIX BBIMIOJHSAIOTCS TPYIIOBLIE WM UHAUBUAYATbHBIC 3aIaHUS 110 MPOM-
JneHHoU TeMe. Ha mpakTuueckux u J1abopaTOPHBIX 3aHATUSAX CTYACHTHI IPUOOPETAIOT HABBIKU
MCCJIEI0BATENIbCKOM JEATEILHOCTH U YMEHHSI OOBSCHATH PE3yJbTaThl SKCIEPUMEHTA, OCHO-
BBIBASICh HA 3HAHMSIX TEOPETUUYECKOM YacTu Kypca. [Ipu nmpoBenennn nabopaTopHbBIX 3aHATHI
UCIIOJIB3YETCSl METOJ] KOHTEKCTHOTO OOy4YeHHUsI, KOTOPBIN MMO3BOJIIET YCBOUTH MaTepHail My-
TEM BBISIBIICHHSI CBSI3€i MEX1Y KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM, a TAKKE TEXHOJIO-
TUsl MOJIYJIBHOTO O0yUYeHHUS U KOJUIEKTHBHOTO B3anMoOOyueHus (TmapHas padoTa Tpex BUIOB:
CcTaTHuecKas napa, AMHaAMHUYecKas mapa, BapralloHHas mapa).

NunuBuyanbHas caMOCTOSTEbHAS TO3HABATEIbHAS IESITEIBHOCTD CTYJAEHTOB 3a-
KITF0YaeTcs B MoA0ope IUTepaTypsl Mo pa3zenaM Kypea u ee usydeHun. [Ipu stom npeny-
CMOTPEHBI MHJIUBUYAJIbHBIE U TPYIIIOBBIE KOHCYJIbTAIIMHU 110 U3y4aeMbIM pa3ziesiaM Kypca. B
pe3ynbTaTe U3yuyeHUs JaHHOM UCIUTUTMHBI CTYACHTHI IOJKHBI IPUOPECTH 3HAHUS, YMEHHUS U
OTIPEIETICHHBIN OIBIT, HEOOXOIUMBIE JIJIs1 OyIyIIeH MPaKTUYECKOH aesTenbHocTH. CaMocTosI-
TenbHast paboTa CTYACHTOB CTUMYJIHPYET CTYIEHTOB K CAMOCTOSITENILHOM MPopaboTKe TEM B
MPOLECCE BBIMOJHEHUS NHIUBUIYAIbHBIX 33JJaHUI, B IPOLIECCE MOATOTOBKU K KOHTPOJIbHBIM
paboTtam 1 UTOroBoOM arrectanuu. CamocTodTeabHas padoTa CTYJECHTOB HalpaBlieHa Ha 3a-
KpEIUIeHHEe TEOPETHUECKOTr0 MaTepuaa, U3J105KeHHOT0 Mperno/iaBaTeieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSATEIHbHOE N3YUYEeHHE, Ha MOATOTOBKY K BHITIOJHEHUIO U 3aIIHUTe J1a00-
paTOPHBIX paboT, MOATOTOBKY K KOHTPOJIBHON paboTe M UTOTOBOM aTTeCTAIINH.

B xoze 3ansaTuHii npeamnonaraeTcsi KICHOJIb30BaHUE KOMIUJIEKCa MHHOBAIIMOHHBIX METO-
JIOB UHTEPAKTUBHOTO OOYYEHUS CTYACHTOB, BKIIFOYAIOIIETO B CEOs:

- CO3/IaHKe MPOOIEMHBIX CUTYallUl C TIOKA3aTEeNbHBIM PEIIeHneM POOIeMbI MPETo-
JlaBaTeseM;

- CaMOCTOSITENbHYIO TTOMCKOBYIO JIETEILHOCTh B PEIICHUN yU4eOHBIX Mpo0iIem, Ha-



MIPABIIIEMYIO TIPETIOIaBaTEIIEM;

- CAMOCTOSITEIEHOE PEIICHHE POOJIeM CTYACHTAMH IT0/I KOHTPOJIEM MPETIo1aBaTellsl.

- mpobreMHOe 00y4YeHHE — CTUMYJIHPOBAHUE CTYICHTOB K CAMOCTOSTEIBHOU «I00BI-
4e) 3HAHWW, HEOOXOJUMBIX JJIsl PEHICHUs] KOHKPETHOH MPOOJIEMBI.

- KOHTEKCTHOC 06y‘IeHI/IC — MOTHUBalIusA CTYACHTOB K YCBOCHHIO 3HAHUU IIYTEM BbISAB-
JICHUS CBSI3eH MEXKIY KOHKPETHBIM 3HAHUEM M €r0 IIPUMECHEHUEM.

- 06yquHe Ha OCHOBE OIIbITa — aKTUBU3allUA IO3HABaTEIbHOU ACATCIIbHOCTU CTYACH-
TOB 32 CYET aCCOIMAIMU UX COOCTBEHHOT'O OITBITA C TPEIMETOM U3Y4CHHUSI.

- UHIUBHUyaJbHOE O0y4YeHHE — BBICTPAaMBAaHHE CTYIEHTaMU COOCTBEHHBIX 00pa3oBa-
TEJIBHBIX TPACKTOPUN Ha OCHOBE ()OPMUPOBAHHS WHAWBUIYAIBHBIX YY€OHBIX TUIAHOB U TPO-
IrpaMM C Y4ETOM MHTEPECOB U IIPEANIOYTEHUMN CTYIEHTOB.

- MEXIUCIUIUTMHAPHOE O0yYCHHE — MCIIOJIb30BAaHHE 3HAHUW M3 Pa3HBIX 00JIACTeH, UX
TPYNIUPOBKA U KOHIICHTPAIUs B KOHTEKCTE KOHKPETHOM perraeMoil 3a1auu.

- OTIEPEIKAIONIAsl CAMOCTOSTEIIbHAS pab0oTa — H3yYCHHE CTYICHTAMH HOBOTO MaTepua-
Jia 10 €ro HU3JI0KCHUS NPCIIOJAABATCIICM HaA JICKIWU U APYTUX ayJAUTOPHBIX 3aHATUAX.

6 YueOHO-MeTOAUYECKOE 0O0ecTiedeHHe CAaMOCTOATEIbHOM padoThl 00y4aroImIMXCs

Ilepeuens nabopamophvix pabom

1.0OnpeneneHue X0N0AUIBHOTO KO3 UIEHTa KOMIPECCUOHHON XOJIOAMIBHOM YCTaHOBKH
2.0npenenenre KOXQPHUIMEHTA MOTUTPOIIBI IPH C)KATUU ra3a B MOPIIHEBOM KOMIIPECCOpe
3. OnpeneneHne TEMIOBBIX IOTOKOB

Homawnee pacuemnoe 3a0anue Nel «Pacuem zopeHus meepoozo monauea»
Paccunrtarh ropeHre KaMeHHOTO YIJIsl C 3aJaHHBIM 3JIEMEHTHBIM aHAIM30M Ha CYyXYyI0 Maccy.

Paccunrars ropeHue cMecu JOMEHHOTO MU KOKCOBOT'O Ta3a ¢ 3aJJaHHOM TEIJI0TOM cropaHusl.
1.Paccunrtarh ropeHre TBepAOro TOIIMBA C 3JIEMEHTHBIM aHAJIM30M Ha CyXyl0 Maccy:
1) Onpenenuth HEOOXOIUMBIN 00BEM KHCIIOPO/Ia HAa TOPEHHUE TBEPIOTO TOTUIUBA;

2) Onpenenutsb cocTaB U 00bEM MPOAYKTOB FOPEHUS TBEPJOTO TOIUIUBA;

3) Onpenenuth KaTOPUMETPUUYECKYIO TEMIIEPATYPY TOPEHMS TBEPAOTO TOIIUBA.

Jlna pacuera UCNIONB30BaTh CAEAYIOLIUE TaHHBIE:

-k02¢pHUIMEHT U30BITKA BO3AYXa,

- OTHOCUTEJIbHAS BJIAXKHOCTh BO3AYXA;

- aTMOoc(epHOE TaBJICHHUE;

- IaplIUaIbHOE JIaBJICHUE BOJSHOIO I1apa,

- TeMIIepaTypa NOCTYHAIOUIETr0 U3 aTMOoc(hepsl BO31yXa,

- TEMIIEpPATypa HarpeBa BO3/yXa,

- IUPOTEXHUUECKUN KOA(P(PULIUEHT.

Cnucok eonpocoé 0n1a npoeedenusn 3auema no oucyunaune «Texnuueckas mepmoouna-
MUKA U MEeNI0MEXHUKA»

3aKOHbBI TEPMOJIMHAMUKH JUISl OTKPBITBIX CUCTEM; aHAJIU3 OCHOBHBIX IPOLIECCOB B OT-
KpBITBIX cucTeMax. O0mue TnoHATHs W ompeaencHus. TepmomuHamudeckas cuctema. Oc-
HOBHBIE [TAPAMETPbl COCTOSIHUS Ta30B. TeImIOeMKOCTh UACaIbHbIX ra30B. [IepBbIil 3aK0H Tep-
MonuHaMuku. [ToHsITHE 0 BHYTpeHHeW »sHeprum rasza. OmpeseneHue pabOTHI Ta3a MPU €ro
pacmMpeHny. AHATUTHYECKOE BRIPAKEHUE MEPBOTO 3aKOHA TEPMOJIUHAMUKNA. DHTPOIUS HJIe-
aJpHOro rasa. YacTHele MPOLECCHl U3MEHEHUs COCTOSIHMA Ta3oB. llomuTpomnHslii mporecc



MU3MEHEHHUsl COCTOsIHUSA ra3oB. Bropoiil 3akoH TepmoanHamuku. Llukn Kapno. PerenepaTtus-
HbIM UK. MaTerpan Knay3nyca. AHaAIMTHYECKOE BBIpaXKEHHWE BTOPOTO 3aKOHA TEPMOAMHA-
MUKH. CTyneHu TypOMHBI U KOMIIpECCOpA, KEKTOPHI, COIUIA; aHAJIU3 BBICOKOTEMIIEpATYp-
HBIX TEIUIOBBIACIIIOIMX M TEIUIOUCIOIB3YIONIUX YCTaHOBOK Bongnon map. Ilponecc na-
poobOpazoBaHus B p-V -guarpamme. OnpezeneHue napaMeTpoB COCTOSIHUSL BOJSIHOTO Iapa.
[Tpoueccsl U3MEHEHMsI COCTOSIHMS BOASHOrO mnapa. [Ipomeccbl ucTedeHus U IpoccenupoBa-
HUS 1apoB U ra3oB. Onpenenenne padOThl, CKOPOCTH M pacxoja rasza B IMpOLEcce HCTede-
Hus. JIeHCTBUTENBHBIM IPOLECC UCTEYECHMs NapoB U ras3oB. JIpoccenmpoBaHue MapoB U ra-
30B. XapaKTepUCTUKa OCHOBHBIX TEILJIOBBIX IPOLIECCOB B XMMHUECKON TEXHOJIOrUU. OCHOBBI
TEPMOJIMHAMMUYECKOIO aHalIM3a TeIUIOBBIX HporeccoB. Kputepuu 3pPpexkTUBHOCTH Terio-
BBIX IPOIECCOB. DHEPIrHUs M SKCEPIUsl MOTOKOB BEIIECTBA. TeryoBble OallaHChl TETJIOMC-
MOJIB3YIOIUX yCTaHOBOK. IIpuiiosxeHne nepBoro 3akoHa TepMOAMHAMMKHU. Pacuer skcepruu
noroka BemectBa. Jkcepreruueckuii KIIJI. Luknnyeckue mporeccsl mpeodpa3oBaHus Tel-
JOThl B paloOTy; TEIUIOCHIIOBBIE YCTAHOBKH, XOJIOMJIbHBIE MALLIMHbI, TEIUIOBBIE HACOCHI.

3aKOHbBI TEPMOJAMHAMUKHY JIJIS1 OTKPBITBIX CUCTEM; AHAJIU3 OCHOBHBIX IPOLIECCOB B OT-
KpBIThIX cucTeMax. O0mue moHsATHs M omnpeaeneHusd. TepmoauHamuudeckas cucrema. Oc-
HOBHBIE ITAPAMETPbI COCTOSHUS ra3oB. TerI0eMKOCTh WealIbHbIX Ta30B. [lepBblil 3aKoH Tep-
MoauHaMuKU. IloHsATHEe 0 BHyTpeHHeH sHepruu rasza. OmpeneneHue paOoThl rasa npu ero
pacmivpeHu. AHAJIUTHYECKOE BbIpaKEHHE IIEPBOT0 3aKOHA TEPMOANMHAMUKHU. DHTPOIUS Ujae-
anbHOro rasa. YacTHele Npolecchl U3MEHEHUsl COCTOsHUSA ras3oB. lloauTponHsiil mpouecc
MU3MEHEHUs COCTOsIHUSA ra3oB. Bropoit 3akoH tepmoamHamuku. [ukn Kapao. Perenepartus-
Hbli 1uki. MaTerpan Knaysnyca. AHanuTHYECKOE BBIPa)KEHUE BTOPOIO 3aKOHA TEPMOJUHA-
MuKkH. CTyneHu TypOMHBI U KOMIIpECCOpa, KEKTOPbI, COIUIA; aHAJIU3 BBICOKOTEMIIEpaTyp-
HBIX TEIUIOBBIACIAIOIMX M TEIJIOUCIOIB3YIOUIUNX yCTaHOBOK Bongnon map. Ilponecc mna-
poobpa3oBanus B p-V -nuarpamme. OnpesesieHne napaMeTpoB COCTOSIHUSL BOJSIHOTO Iapa.
[Tpoueccsl U3MEHEHMSI COCTOSIHUS BOASHOrO mnapa. [Ipomecchl ucTedeHus U IpoccenupoBa-
HUS napoB U ra3zoB. OnpexneneHue padOThI, CKOPOCTU M pacxoja rasa B MpOLECCE HCTeye-
Hus. JIeHCTBUTENBHBIM IPOLECC UCTEYEHMs NTapoB U ras3oB. /IpoccenupoBaHue napoB U ra-
30B. XapaKTepUCTUKA OCHOBHBIX TEILJIOBBIX MPOIECCOB B XMMHUECKON TeXHOJIOruu. OCHOBBI
TEPMOJIMHAMMUYECKOTO aHaliM3a TeIUIOBBIX mporeccoB. Kputepuu 3pPpekTUBHOCTH TEIIo-
BBIX MPOILIECCOB. DHEPIUsl U IKCEPIrusi MOTOKOB BELIECTBA. TeIUIOBblE OallaHChl TEIUIOUC-
MOJIB3YIOIUX yCTaHOBOK. IIpuiioskeHne nepBoro 3akoHa TeEpMOAMHAMMKU. Pacuer skcepruu
notoka BemectBa. Jkcepreruueckuii KI1J. Iuxnnueckue npoueccsl mpeodpa3oBaHus Terl-
JOTBl B paboTy; TEIUIOCUJIOBBIE YCTAHOBKH, XOJOJMJIbHBIE MAIlMHBI, TEIJIOBBIE HACOCHI.
OHEProTeXHUYECKUE arperaThl.

Cnucok 80npocCcoe6 0/15 IK3AMeHa no Oucuunﬂuue «Texnuueckasn mepmoduuamuka u men-
JIOMEXHUKa»

XapaKkTepUCTUKa OCHOBHBIX TEIUIOBBIX IIPOLIECCOB B XMMUYECKON TEXHOJIOIHH.

OCHOBBI TEPMOIMHAMHYECKOIO AaHAIM3a TEIUIOBBIX IPOLIECCOB.

Kpurepun 3¢ppekTHBHOCTH TEMIOBBIX MPOLIECCOB. DHEPTUs U IKCEPTrHs IOTOKOB Bellle-
CTBa.

TenoBble 0anaHChl TEMIOUCIONB3YIOIUX YCTAaHOBOK.

IIpunosxeHne nepBoro 3aKk0Ha TEPMOJUHAMUKH.

Pacuer skceprun nortoka BeniectBa. Dkcepreruueckuid KIT/L.

[{uknuueckue npoueccsl Npeodpa3oBaHusl TEIUIOTHI B PadOTy; TEIUIOCUIIOBBIE yCTa-
HOBKH, XOJIOJWIbHBIE MAILIUHBI, TEILUIOBLIE HACOCHI.

OHEpProTeXHUYECKHUE arperarsl.

7 OueHOYHBIE CPEICTBA ISl IPOBEACHHUS MPOMEKYTOYHOM aTTeCTAlluN



a) [lnanupyemsble pe3yabTaTbl 00y4eHHs U OLIEHOYHbIE CPeACTBA 1JIsl MPOBeIeHHs MPO-
MEKYTOYHOM aTTeCTAMHU:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Inanupyemsle pe3yiib-
TaThl O0OyYCHHS

O1neHOYHBIC CPEACTBA

IIK-1 cmoco0HOCTHIO M TOTOBHOCTHIO OCYyHIECTBJATH TEXHOJOrH4eCKUui nmpouecc B Co0oT-
BETCTBHHU C PEIVIAMEHTOM M MCIIOJIb30BATHh TEXHUIECCKHE CPEACTBA 1JId U3MEPECHUSA O0C-
HOBHBIX MapaME€TPOB TEXHOJOIHIECKOI'0 nmpouecca, CBOMCTB ChIPbA U MPOAYKIUH

3HaTh

OCHOBHBIC ITIOHATHA U
3aKOHBI TEXHUYSCKOMN
TCPMOANHAMHKHU U TCII-
JJOTCXHUKU.

Cnucok BOIPOCOB AJIs MPOBEACHUS 3aueTa Mo JIUC-
LUIIJIMHE

3aKOHBl TEPMOJIMHAMHMKHU [IJII OTKPBITBIX CHUCTEM;
aHaJIU3 OCHOBHBIX IIPOLIECCOB B OTKPBITBIX CHUCTE-
Max. OOmye TOHATUS U ONpeneNeHus. TepMoau-
Hamuueckass cuctemMa. OCHOBHbBIE IapamMeTpbl CO-
CTOSIHMSI Ta30B. TemnoeMKOCTh HACAIbHBIX Ta30B.
IlepBblii 3akOH TepMOAMHAMUKU. [loHsATHE O BHYT-
peHHeil sHeprum rasza. Onpeznenenue pabOTHI Tasa
IIPU €r0 pacliMpeHuu. AHAIUTHYECKOE BBIPAXKEHHUE
MEePBOTO 3aKOHA TEPMOAMHAMUKH. DHTPOMUS HJIE-
albHOro raza. YacTHele mpouecchl U3BMEHEHUS CO-
cTosiHUS ra3oB. [lonmMTponHbIi npouecc U3MEHEHUs
COCTOSIHMS Ta30B. BTOpoil 3aKOH TE€pPMOJIMHAMUKHU.
IMukn Kapuo. PerenepatuBHbiil nuki. HuTerpan
Kinay3uyca. AHanuTH4eckoe BBIPaKEHHUE BTOPOrO
3aKkoHa TepMoauHamMuku. CTyneHu TypOUHBI U
KOMIIPECCOPa, 3KEKTOPbI, COIUIA; aHAIU3 BBICOKO-
TEMIEPATyPHBIX TEIUIOBBIICIAIOIIMX W TEMJIOHC-
MOJIB3YIOIUX YCTaHOBOK Bonsgnon map. IIponecc
napooOpa3oBanus B p-V -nuarpamme. OnpeneneHue
[apaMeTpoOB COCTOSIHUS BOAsSHOrO mapa. IIpouec-
Chl U3MEHEHUS COCTOSIHUS BoAstHOTO napa. [Ipouec-
Chbl HUCTEYEHHS M JPOCCETMPOBAHUS MapOB U T'a30B.
Ornpenenenne padOThI, CKOPOCTH U pacxojia raza B
npouecce HcTedyeHus. JIeHCTBUTENBHBIA IPOLECC
HCTEUEHHUS MapoB U ra3os. poccernpoBaHue napos
M ra3oB. XapaKTEpPUCTHUKAa OCHOBHBIX TEIUIOBBIX
MPOIIECCOB B XMMMUYECKOW TeXHOJOTUH. OCHOBBI
TEPMOJMHAMUYECKOTO aHallu3a TEIUIOBBIX IIPO-
necco. Kpurepuu 3ppexTHBHOCTH TEMIOBBIX IPO-
LIECCOB. DHEPIusi M JKCEeprusi MOTOKOB BEIIECTBA.
TennoBbie OalaHCHl TETUIOMCIIONB3YIOIIUX YCTa-
HOBOK. [IpuioxeHue mepBoro 3akoHa TEPMOJMHA-
MHKHU. PacueT skcepruu moTOKa BEIIECTBA. JKCEP-
rerrueckuii KITJ[. [{uknudeckue mpoiieccsl mpeod-
pa3oBaHMs TEIUIOTHl B PabOTYy; TETUIOCHUIIOBBIEC yC-
TaHOBKH, XOJIOAWJIbHbIE MAallIMHbI, TEIJIOBbIE HACO-
CBI.

YMmern

HUCIIOJIB30BaTh OCHOB-
HBIC ITOHATHUS U 3aKOHBI

3amaun 7151 CAaMOCTOATEIBLHOTO PEIICHHUS:
3amaua 1




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Inanupyemblie pe3yib-
TaThl O0Y4YEHUs

OneHouHble CpeacTBa

TEXHUYECKON TEPMO-
JTUHAMUKHU U TETUIOTEX-
HUKU

Temneparypa HarpeBartells peajaibHON TEIIOBOM
MamuHbl 127°C, xonogmipHuka - +27°C. 3a oquH
LIMKJI Ta3 [oJIy4aeT oT Harpesatens 64 k/[x remo-
Thl, @ OTAAET XonoAmiIbHUKY 48 k/[>k. Onpenenure
KII mamunst (%).

3agaua 2

Onucats 1uarpamMmmy

P
T1<Tz<Tep

T 15 IMeperpe Tt
P’ T T
= P o d

Haceme HHEITT T

BII&KHEIM Iap
x=0

x=1

A’
1-BepxHss morpaHUyHas;
2-HWKHSS TIOTpaHUYHas;
3-HyJIeBast JIMHHUS.

A" v

Brnaners

METOJaMH TpeJicKa3a-
HUS POTEKAHUS TETI-
JIOTEXHUYECKHX TPO-
LIECCOB

3amanne Ha peneHne 3aaa4 u3 npoheccuoHaTbHOMI
obmactu

[IpoBecTn aHanmM3 NPOTEKAHUS TEPMOIUHAMHYE-
CKOr'0 Ipoliecca CKaTHsl ra3a B IOPLIHEBOM KOM-
Ipeccope Mpu OmpeneseHnu KoddduuueHnra rmo-
auTpoIsl (1aboparopHast pabota Ne2):
1.0Onpenenuth mokazaresb MOJIUTPOIIBI YEpe3
yIETbHBIH 00BeM:

P2

N log(P—l)

- V1

log(vz)
2. IIpoBepuTh MPAaBUIBHOCTH OMpEAETICHUs MOKa3a-
TCIIA HOJ'II/ITPOHI)I, IJIsI OTOTO OHpeIleJ'II/ITI) TeMHepa-

Typy Ha BBIXOJIE M3 KOMIIpECCOpA IO HANHJACHHOMY

MOKa3aTeJII0 MOJATPOIIBI:
(n-1)

T2=T1*<i—i) "

3.0mpenenuth padboTy KoMITpeccopa mo Gopmyre:
(n-1)

L=(nnf1)*P1U1 (i—i) -1

4.0npenenuTh MacCy BO3yXa, CKaToro B KOMIIPEC-
cope:

N
G =

n
[CE=)) * (Pyvy — Pyvy)




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Inanupyemblie pe3yib-
TaThl O0Y4YEHUs

OneHouHble CpeacTBa

5.0npenenuTh 00bEM BO3yXa, CXKATOTO B KOM-

G
npeccope: V = —
P2

ITK-10 cioco0HOCTBI0O MPOBOAUTH AHAJIM3 ChIPbSl, MATEPHAIOB M FOTOBOI NMPOAYKIIUH,
OCYHIECTBJISAATH OLICHKY Pe3y/IbTATOB aHAJM3a

3HaTh

KOHCTPYKTHBHBIE OCO-
OEHHOCTH TEIUIOBBIX
MAIIIMH, arperaToB u
YCTaHOBOK

CHOucok BOIPOCOB [JIsl MPOBEACHHUS HSK3aMEHa I10
JUCLUIIINHE!

XapakTepucTUKa OCHOBHBIX TEIUIOBBIX IpPO-
LIECCOB B XMMHUYECKOM TexHOaoruu. OCHOBHI Tep-
MOJAMHAMUYECKOTO aHaJIM3a TEIUIOBBIX IIPOLEC-
coB. Kpurepun 3¢pekTuBHOCTH TEIUIOBBIX MpOIEC-
COB. DHeprusi 1 3KCeprusi MOTOKOB BellecTsa. Term-
J0Bble OajaHChl TEIJIOUCIIONB3YIOIUX YCTaHO-
BOK. [IpuiokeHue mepBoro 3akoHa T€pMOJAMHAMU-
ku. Pacuer skcepruu mOTOKa BelIECTBA. JKcepre-
trnueckuit KITJ. [uknudeckue nporecchl mpeodpa-
30BaHMsI TEIUIOTHI B paloTy; TEIIOCUIIOBBIC yCTa-
HOBKH, XOJIOJWIbHbIE MAIlIMHbI, TEIJIOBbIE HACOCHI.
OHEProTeXHUYECKUE arperaThl.

YmMmern

HCIIOJB30BAaTh OCHOB-
HBIC IIOHATHA U 3aKOHBI
TCIINIOTCXHUKH

3anaqu sl CAaMOCTOATEIBLHOTO PEIICHHUS:

3agaua 1

Kakoii nomxHa ObITh TemrepaTypa XOJIOIAWJIbHUKA
terioBoit MamuHbl (°C), 4TOOBI MaKCHMallbHOE
3Hauenue KIIJ[ paBusnocs 50%? Temnepatypa Ha-
rpeBarens 327°C.

3agauya 3

TemoBoit [BUTATENH 32 OJIUH IIUKIJ MMOTY4aeT OT
HarpeBatess 100 k/[x TernoTsl M OTAET X0JI0-
nunbHUKyY 40 kJ[x. Yemy paBen KIIJ[ atoro nBura-
tenst (%)?

3agaua 3

Harpesarens naeanbHON TEMIOBOM MallMHbI UMEET
temneparypy 527°C, a xonmogwibHuk - +127°C.
Omnpenenure KIIJ] nannoit mamunst (%).

BraneTs

MECTOJaMU NpEacKa3a-
HUS IPOTCKaHUA TCII-
JIOTEXHHUYCCKUX ITPO-
OECCOB

[TpuMeHUTh METOABI TEIIOTEXHUYECKHX PacCueTOB
rOpeHusl TOIUIMB IMPHU pacyeTe JOMAIIHEro pacyeT-
HOro 3a7aHus «Pacuer ropeHus: TBepAOro TOILIU-
Ba» (pumep):

11.PaccuuTarh ropeHue KaMEHHOTO YTJIs C dJje-
MEHTHBIM aHAJIM30M Ha CyXylo maccy, %
Koadunment u3bdbiTka Bo3ayxa 1,3

Temmnepatypa Harpesa, ° C:

I'aza 300

Maszyra 80

Boszayxa 500

[Tuporexunueckuit koapdurment 0,8
OTHOcHUTENbHASA BIAXKHOCTH Bo3ayxa 0,6




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Inanupyemblie pe3yib-

OneHouHble CpeacTBa
TaThl O0Y4YEHUs H pex

Atmocdeproe maBienne 96500 Ila

Temnoemkocts Mazyta 1,45 KIIx/(kr*K)
TemnepaTypa NOCTYyNAaIIEro U3 arMocQepsl BO3-
nyxa, °C 10

[TapunansHOE NaBieHHE BOJASHOTO Mapa, MM. PT.CT.
9,21.

0) Ilopsiiok nmpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, IOKA3aTeJN U KPUTEPHH Ol1e-
HUBAHMSA:

IIpomexyTouHast arrecTanus 10 JUCHUIIIMHE BKIIOYAEeT TEOPETUUECKUE BOIIPOCHI, I10-
3BOJISIOIIUE OLICHUTh YPOBEHb YCBOECHUS 00Y4alOIMMKCS 3HaHUH, U IPAKTHUECKUE 3a/laHus,
BBISIBIISIFOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHI U BIIAJICHUH, POBOAUTCS B (popme:

- BBIIOJIHEHUS U 3alUThI 1a00paTOPHBIX padoT;

-BBINOJHEHUS U 3aIIUTHI JIOMAITHEH pacueTHON paboThI;

-3a4era;

- JK3aMeHa.

Beinonnenune nabopaTopHbIX pabOT MPOBOAUTCS B YUEOHBIX ayIUTOPHX JAJIs IPOBEJE-
HUS Ta00paTOPHBIX PadOT Mo AucHUIUInHE « TeXxHu4YecKkas TEpMOIMHAMHKA U TETITIOTEXHUKA)
0] PyKOBOJICTBOM IIPEIOJIaBaTessl, pacyeT U IMOAr0TOBKA K c/1ade J1a0opaTopHOil paboThl
OCYIIECTBIISICTCS] 00YJaIOIINMCS CAaMOCTOSTEIBHO.

Kpurepuu onenuBanust 1a00paTOpHBIX pabOT: «3aYTEHO», «He 3aUYTEHO».

JlomaniHss pacueTHast paboTa BBIIOJIHSIETCS CAMOCTOSTENIBHO, B IPOLIECCE €€ HAIUCAaHUs
oOyyaroIuiicsi pa3BUBaeT HaBbIKU K HAy4YHOU paboTe, 3aKpeIuisis U OJJHOBPEMEHHO PACIIMPSIL
3HaHUS, OJIyYCHHBIE ITPU U3Y4EHUH Kypca TexHn4yeckas TepMOAMHAMUKA U TEINIOTEXHUKAY.
[Tpu BeIMONTHEHNH PabOTHI 00yUarOIIMNACS TOJIKEH MoKa3aTh CBOE yMeHUe paboTaTh co crpa-
BOYHOW JIMTEPATYpPOU M IPYTUMHU JIUTEPATYPHBIMU UCTOYHUKAMHM, & TAK)KE BO3MOKHOCTD aHa-
JIM3UPOBATH MOITYYEHHBIE PE3YyIIbTaThI.

Kputepun onieHnBaHus JOMAaIIHEN pacueTHO-Tpapuueckoil padoThl: «3a4TEHO», «He 3a-
YTEHO.

IToka3aTen U KpUTEPUH OLICHUBAHUA 3a4eTa:

— OLEHKY «3a4YTeHO0)» CTYJEHT MOJIy4aeT, €ClIi MOKET IT0Ka3aTh 3HAaHUS Ha YPOBHE
BOCIIPOU3BEICHUS U 00BICHEHHS HH(OPMAIMU, UHTEIUIEKTyalbHbIe HABBIKM PEILICHHs ITPO-
CTBIX 33]1a4, MOXKET JIaTh OLEHKY MPEJIO)KEHHON CHTYallnH.

— OIICHKY «He3a4YTeHO0» CTYJICHT M0Jy4aeT, €CJIM He MOXET MoKa3aTh 3HaHUS Ha
YPOBHE BOCTIPOU3BENICHHS U OOBSICHEHHS] HH(OPMAIIHH, HE MOYKET MMOKa3aTh HHTEIUICKTYallb-
HbI€ HaBBIKU PEIICHUs MPOCTHIX 337124, JaTh OLIEHKY MPeI0KEHHOW CUTYalUH.

DK3aMeH 10 JaHHOW JUCUUIUINHE MMPOBOINUTCS B YCTHOU (hopMe 10 SK3aMEeHAIIMOHHBIM
OuneTaM, Kaxcowlii U3 KOMopuvixX eKa0Yaem 2 meopemudeckux 60npoca u 00OHO NPAKMU4ecKoe
3adanue.

IToxa3aTenu U KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00y4yaroUIuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HaHUE
yueOHOro MaTepuasa, CBOOOIHO BBIOJIHSAET MPAKTUYECKUE 3aJjaHHsl, CBOOOIHO OTepUpPyeT
3HAHUSMH, YMEHUSIMU, IPUMEHSET UX B CUTYAIUSIX MOBBIIICHHOMN CI0XKHOCTH.

— Ha OIICHKY «X0po1o» (4 6amna) — oOyJaronuiicss JEMOHCTPUPYET CPpeaHUN ypoBeHb chop-
MHUPOBaHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHSI OCBOEHBI, HO JIOITYCKAIOTCS He3Ha-




YUTENIbHbIE OIIUOKH, HETOYHOCTH, 3aTPYJHEHUS IPU aHATTUTHYECKUX OIEpaLusiX, HepeHoce
3HAHUI U yMEHHUI Ha HOBbIE, HECTaHIapPTHBIE CUTYAllUH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJILHO» (3 Oaiia) — 00yJarouuiicss JeMOHCTPUPYET OPOTOBBIN
YPOBEHb C(HOPMHUPOBAHHOCTU KOMIIETCHIIMI: B X0J1€ KOHTPOJIbHBIX MEPOIIPUITUI 10ITyCKa-
IOTCS OIIMOKH, MPOSBIISETCS OTCYTCTBHE OTIACIBHBIX 3HAHUN, YMEHU, HABBIKOB, 00y4aro-
IIMHACS UCTIBITHIBAET 3HAYUTEJIbHBIE 3aTPYAHEHUS IPH ONIEPUPOBAHUN 3HAHUSIMU U YMEHUSIMU
IIPU UX IIEPEHOCE HA HOBBIE CUTYAIIUH.

— Ha OLIEHKY «HeyJ10BJIETBOPUTEIBbHO» (2 Oaiia) — 00yJaroIuics: IeMOHCTPUPYET 3HAHUS
He 6osee 20% TeopeTudeckoro MaTepuaa, JOIMyCcKaeT CyIIeCTBEHHbIE OITHOKHU, HE MOKET
II0Ka3aTh UHTEJUIEKTYaJIbHbIC HABBIKU PEILIEHUS MIPOCTHIX 3a/1ay.

— Ha OLICHKY «HeYy10BJIETBOPUTEIbHO» (1 0aynT) — 00yJaromuiicss He MOXET MOKa3aTh 3Ha-
HUS Ha YPOBHE BOCIPOU3BEACHUA U 00BbsACHEHN HH(POPMALIUU, HE MOXKET IIOKa3aTh UHTEJI-
JEKTYyaJIbHBIC HABBIKM PELICHUS POCTHIX 33/1a4.

8. YueOHo-MeTOIUYeCKOE M HH(OPMAIIMOHHOE 00ecnedeHNe TUCIUTLTHHbI
a) OcHoBHas JqUTEpaTypa:

1. Kpyrnos I'. A. Ternorexauka [ DIeKTpOHHBIN pecypc]: yaeoHoe mocodue / I, A.
Kpyrnos, P. U. bynrakosa, E. C. Kpyriosa. - 2-e u3g., crep. - CI16.: Jlanb, 2012. - 1 anek-
tpoH. ont. auck (CD-ROM). - (VueOnuku miis By30B: CrienpasibHas aureparypa). - ObC
Jlanw. Pexxum moctyna: http://znanium.com/catalog.php?bookinfo=503896. — 3arnaBue ¢ k-
paHa.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. I3103ep B. 5. Temnorexnuka u TeruioBas pabota mnededd [Dn.pec.]: VYueOGHoe
nocobue. — 2-e uzf., ucrp. u gon. — CII6.: M3narenscTBo «Jlanby, 2016. — 384 c.: ni.
—  (YueOnuku g By3oB. CrnenumanpHass jaureparypa).- Pexum  goctyna:
http://znanium.com/catalog.php?bookinfo=356818 . 3armaBue ¢ skpana ISBN 978-5-
8114-1949-4.

2. Cseunukosa, H. 1O. IIpakTukyM no TeXHUYECKOW TEPMOAMHAMUKE U TETJIOTEXHUKE :

npaktukyMm / H. }O. Ceunukosa, C. B. FOnuna, A. B. T'opoxos ; MI'TY. - MarauToropck :

MI'TY, 2018. - 1 snekrpon. ont. muck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1

515134/3545.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - TekcT :

ANIEKTPOHHBIN. - CBefieHus gocTynHbl Takke Ha CD-ROM.

B) Meroauveckue yKa3aHus:

1. CseunukoBa, H. FO. [IpakTukyM 1O TEeXHHYECKOH TEPMOJAMHAMHKE U TEMJIOTEXHUKE :
npaktukym / H. FO. Ceunukosa, C. B. FOquna, A. B. I'opoxos ; MI'TVY. - MarauToropck :
MI'TVY, 2018. - 1 anekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1
515134/3545.pdf&view=true (mara ob6pamienus: 04.10.2019). - MakpooOwekT. - TekcT :
AIIEKTPOHHBIN. - CBefeHus poctymnHbl Takke Ha CD-ROM.

r) IIporpammHoe o0ecnieyenne:

Haumenosanwue [10 Ne norosopa Cpok eliCTBUS JTUIICH3UH
MS Windows 7 J—1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Nel35 ot 17.09.2007 0eccpouHO
FAR Manager CcBOOOIHO pacrpocTpansie- | 6eccpoyHO



http://znanium.com/catalog.php?bookinfo=503896
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https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true

moe 10
7Zip CBo0Oo1HO OeccpouHo
pacrpocTpaHsieMoe

NuTepHeT-pecypcenl:

Ipodeccnonanbubie 6a3bl JAHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE CUCTEMbI

1. ®enepanbHblii HHCTUTYT NPOMBINUIEHHOU coOcTBeHHOCTH : caiiT POCITATEHTA /
OUIIC. — Mocksa : ®UIIC, 2009 — . — URL: http://www1.fips.ru/

2. Poccuiickuii uaaekc HayuyHoro nutupoBanus (PUHLY) : HanimonaneHas oubarorpaduye-
ckas 0a3a JaHHBIX HaAydHOro IuTHpoBaHus. — Tekcr: anektponHslii // eLIBRARY.RU : Ha-
y4Has JJIEKTpOHHAst OMOImoTeka : caidt. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp.

3. Akanmemus Google (Google Scholar) : mouckoBas cucrema : caiit. — URL:
https://scholar.google.ru/ .

4. EnuHOE OKHO J0CTYyIa K MH(OPMAIIMOHHBIM PecypcaM : JICKTPOHHAsSI OMOIMOTEKa : calT /
®I'AY 'HUU UTT "MUHOOPMUKA". — Mocksa, 2005. — . —URL: http://window.edu.ru/.
5. East View Information Services : DnektponHas 6a3za nepuoguieckux uzganuii / OO0
«MBUC. — URL: https://dlib.eastview.com/.

6. Poccwuiickas ['ocynapcTBennas 6ubnmoreka. Karamoru : caiit / Poccuiickast rocymapct-
BeHHas 6ubmnoreka. — Mocksa : PI'b, 2003 — . URL:
https://www.rsl.ru/ru/4readers/catalogues/.

7. Dnexrponnas 6ubnnoreka MI'TY um. I'. K. HocoBa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp .

9. MaTtepuajibHO-TeXHUYECKOe olecneyeHne JUCHUMINHBI (MOYJIs1)

Tun u Ha3BaHUE ayAUTOPUU OcHalenue ayguTopuu
VYueOHast ayTUTOpHs U1 IPOBEICHUS 3aHATUH JIeKIU- Jlocka, MybTUMETUHHBIN TPOEKTOP,
OHHOT'O THIMa JKpaH
VYyeOHast ayuTopus AJi IPOBEACHUS J1aOOPaTOPHBIX JlabopaTopHble YCTAaHOBKH I TPO-
paboTt: 1aboparopusi TEXHUUYECKOH TepMOIMHAMUKE U Be/ICHUs JJabOPaTOPHBIX padoT:
TETJIOTEXHUKE - Omnpenenenne XOJIOAMIBHOTO KOd(-

(dunmeHTa KOMIIPECCUOHHOW  XOJI0-
JAIIBHOW YCTaHOBKU;

- Omnpenenenune kodpduumeHTa mo-
JIUTPOINBI IIpHU CKATUM Tra3a B IOPHI-
HEBOM KOMIIPECCOPE;

- OHpG}ICJ’IeHI/Ie TCIIJIOBBIX ITIOTOKOB»

VYyeOHast ayuTopusi AJis TPYNIOBBIX U UHAWBUTyallb- KommbroTepHasi TEXHUKA C TAKETOM
HBIX KOHCYJIBTALUN, TEKYILIErO KOHTPOJISI ¥ IPOMEXKY- MS Office, ¢ moxkIroueHHeM K ceTH
TOYHOM aTTecTaluu «IHTEepHET» U C JOCTYIIOM B JIEK-

TPOHHYIO HH(POPMAITMOHHO-
o0pa30BaTeNbHYIO0 Cpelly YHUBEPCHU-
TeTa.

Crnenmann3upoBaHHas MeOenb
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Tun u Ha3BaHUe ayqUTOPUU

OcHatenue ayguTopun

[Tomerienue U1t CaMOCTOATENBHOM paboThI

KommbloTepHas TEXHHKA C TAKETOM
MS Office, ¢ noakiroYeHHEM K CETH
«/HTEepHET» U C JOCTYIIOM B JJICK-
TPOHHYIO HH()OPMAITOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCH-
TeTa.

Crenmann3upoBaHHas MeOeb

[Tomemenne i XpaHeHUs ¥ TPOPHIAKTHIECKOTO 00-
CIIy’)KUBaHUS y4eOHOTO 000pyI0BaHUS

Crneunanu3upoBaHHasi MeOEb.
WuctpymeHT U1t pOUIIaKTUKY J1a-
OOpaTOpHBIX YCTAHOBOK




