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1 Ilean ocBOeHMSI AUCHHUILJINHDBI

Lenpro oCBOCHUS! AUCHUILUIMHBI « [€XHUYECKasi TEPMOJAMHAMUKA U SHEPTrOTEXHOJIOTHUS SIBIIS-
I0TCS:

MOJITOTOBKA 0aKaaaBpoOB, CIOCOOHBIX pa3pabaThiBaTh TEXHOJIOTHUH, OCHOBAHHBIC HA YKOHOMUU
TOIUIMBHO-3HEPT€TUYECKUX PECYPCOB, € MAKCHMaJbHOW BO3MOXHOCTHIO HCIOJIB30BAHUS
BHYTPEHHUX HUCTOYHUKOB YHEPTUH Ha XUMHYCCKUX MPEATPUITUSIX.

2 MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMbl MOATOTOBKH
O0akaJsiaBpa

Hucnunnuna «TexHuueckas TepMOJAMHAMUKA U YHEPrOTEXHOJIOTUs» BXOJIUT B Bapua-
TUBHYIO YacTh 0JI0Ka 1 00pa3oBaTeIbHON MPOTpaMMBbl, SIBISIETCS JUCIUILIMHOM 110 BBIOOPY .
Jns u3ydenust qucuuiimHbl ««TexHuueckass TepMOAMHAMUKA U TEIUIOTEXHUKA) He-
00xouMBbl 3HaHUS (YMEHUS, BIaJ€HUs), CHOPMUPOBAHHBIE B PE3YJIbTATE M3YUEHUS TaKHUX
JUCLHUILIMH KaK:
b1.b.14. «®u3udyeckas XuMus»,
b1.b.12. «O61mmas u HeopraHu4ecKas XUuMHUsDH
b.1.5.10 «®uzuxa»
3HaHUA YMEHHS U HaBBIKH, MOJTYYCHHbIE IPU U3YYCHUH JaHHOW NUCUMUIUIMHBI, OymyT
HEOOXOAUMBI NPU U3YUCHUU JUCIUTUIUHBI
b1.B.05 «Xumuueckasi TEXHOJIOTHS TOIUIMBA U YIIIEPOIHBIX MAaTEPUATIOBY.

3 Komnerenunu ody4aromerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHUS
AUCHUIIMHBI (MOAYJsl) ¥ IUIAHUPYeMble Pe3yJIbTAThI 00y4eHUs

B PE3YIBbTATC OCBOCHUA TUCHUIIIINHBL «Texanueckas TEPMOANHAMHKA U SHEPIrOTCXHOJIOT U
06yqa101u1/1171c51 JOJIKCH 06J'Ia)laTB CJICAYIOMIUMHU KOMIICTCHIIUSAMMU:

CTpyKTYpHBIH 2JIEMEHT

YpoBEeHb OCBOEHHUSI KOMITIETECHIIUNA
KOMIICTCHIINU

IIK-1 cnoco0HOCTHI0 U TOTOBHOCTBIO OCYHIECTBJISATH TEXHOJIOTHYECKHUI Mpolecc B COOT-
BETCTBHMH C PerJIaMeHTOM M HCNO0JIb30BATh TEXHUYECKHE CPEACTBA AJIsl H3MEPEHUsI 0C-
HOBHBIX MapPaMeTPOB TEXHOJIOTHYECKOIr0 MPOLECca, CBOWCTB ChIPbS U MPOAYKIIHH

3HaThL OCHOBHBIC ITOHSITHS 1 3aKOHBI TCXHUUECKOM TEPMOANHAMHKH U
OHCPIOTCXHOJIOTUHN

YMmeTh: HCIIOJIb30BaTh OCHOBHEIC IMOHSITHS U 3aKOHBI TEXHUYECKOI TEPMO-
JUHAMHKHU U QHCPIrOTCXHOJIOTUU

BHa}IeTBI METOdaMU NPEACKa3aHu MPOTCKAHUSA TCINIOTCXHUYCCKUX ITPO-
OeCCOB

IIK-10 cioco0HOCTBHIO NPOBOAUTH AHAJIU3 ChIPbSl, MATEPHAJIOB M TOTOBOM NMPOAYKLHH,
OCYILECTBJISATH OLCHKY Pe3yJIbTaTOB aHAJIN3a

3HaTh METO/Ibl pacueTa TEeIIOBBIX MPOIIECCOB
KOHCTPYKTHUBHBIE OCOO€HHOCTH TEIUIOBBIX MAIIUH, arperaToB U
YCTaHOBOK

YMeTs: ONpeNENATh TEPMOJIMHAMUYECKHE XapaKTEPUCTUKH TETJIOBBIX

MallrnH, arpe€ratoB U YCTAaHOBOK
AHAJIIU3UPOBATHL TCPMOAUHAMUYCCKNEC XapAKTCPUCTUKHN TCIIJIOBBIX
MallWH, arp€ratoB 1 yYCTaHOBOK

BJ'IaI[eTB: MeTOoOAaMUu BO3I[€I>'ICTBH$I Ha HpOTCKaHI/I}I TCIIJIOTCXHUUYCCKHUX HpO-
LIECCOB




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

YpoBEHb OCBOEHHUSI KOMIIETEHIUIA

HaBbIKAMHM aHaJK3a CII0OCOOOB HCIIOJL30BAaHMS TEIUIOBBIX Ma-
IIWH, arp€ratoB 1 YCTAHOBOK, OLICHUBAIOIIHUX HUX OSHEPIETUUC-
CKOC COBCPHICHCTBO B PAa3JIMYHBIX YCIIOBUAX

4 CTpyKTypa U coliepkaHue TMCUMILUIUHBI (MO1YJIs1)

OO01ass TpyJ0EMKOCTh JTUCLUIUIMHBI COCTaBIseT 6 3adeTHbIX eauHul 216  axan.

4aCoOB, B TOM YHCJIC:

- KoHTakTHas padora — 109,15  akan. 4acos:

- aynutopHas — 105 aKaj. 4acoB;
— BHeayauTopHas — 4,15  akan. yacos
- camocrosTensHas padora— 71,15 aKajl. 4acoB;

MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca
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1. TexHuueckas TepMo-
JMHAMUKA
5|6 |12/6 | - |17 [TonroroBka k|Jlaboparopnas  [IIK-01
nmabopaTopHo- |pabota Nel, ycr- |—3yB,
1.1.3akoHBI TEpMOIU- MIPAKTUYECKOMY |HBIA OIIPOC I1K-10 -

HAMUKHA T OTKPBITBIX 3anHsTHi0  Nel, 3yB

CHCTEM; aHaJIM3 OCHOB- paGora ¢ Ouo6-

HBIX MPOIIECCOB B OT- nuorpaduye-

KPBITBIX CUCTEMAX CKUM MarepHa-
JaMu
5/6|12/4, - |18 [TonroroBka k|Jlaboparopnas  [ITK-01
1.2.Ctynenu TypOUHbI nabopaTtopHo- |pabota Ne2, ycT- |—3yB,

1 KOMIIPECCOPA, IKEK- MPAKTUYECKOMY |HBIH OIIPOC ITK-10 -
TOPBI, COILIA; AaHAJTU3 3aHATUI0  Ne2, 3yB
BBICOKOTEMIIEPATYP- pabora ¢ Oub-

HBIX TETUIOBBIICIISIO- auorpaduye-

IIUX U TeTJIOUCIONb- CKUM Marepua-
3YIOIINUX YCTaHOBOK JaMu

1.3.Iuxnuveckue mpo- | 5 | 6 | 12/4 | - |18 [TonroroBka x|JlabGoparopnas  |ITK-01

LIECChI MPe0Opa30BaHUS nabopaTtopHo- |pabota Ne3, ycT- |—3yB,
TEIUIOTHI B paloTy; MIPAKTHYECKOMY |HBIA OIIPOC I1K-10 -
TEIIOCUIIOBBIE yCTa- 3aHsATHIO  Ne3, 3yB
HOBKH, XOJIOIWJILHBIE pabotra c 0Oub-

MallliHbI, TEIJIOBbIE auorpaguye-




AynutopHas
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HACOCHI CKUM MarepHa-
JaMu
HWroro 1o pazugeny 5118(36/14| - |53
Hroro 3a cemectp 518|36/14| - |53 3a4er
2. DHEPrOTEXHOJIOTHSI
64| - 8 |10 [TonroroBka k|IIpaktuueckoe  [I1K-01
npakTuueckomy [3aganue Nel —3YB,
2.1. ICTOYHUKH TerIo- 3aHATHIO, pabo- ITK-10 -
BOii SHEPrUU B XUMHYE- Ta ¢ Oubimo- 3yB
CKOM TEXHOJIOTUH. rpaduyeckum
MaTepHaliaMu
64| - 8 |10 Beimonaenune  |[IpakTudeckoe I1K-01
IIpaKTHUYECKoro |3anaHue Ne2 — 3yB,
2.2. BropuuHble 3HEpre- saganus  Nel, IIK-10 -
THYECKHUE pecypchl pabotra c 0Oub- 3yB
(BOP). auorpaguye-
CKUM MaTepua-
JaMu
69 - 18 |15,5 Bemomaenune  |[IpakTudeckoe [1IK-01
npakTHYecKoro |3amanue Ne3 — 3B,
2.3.  DHeproTexHOJIOTH- samanus  Ne2, IIK-10 -
YecKHe ammaparbl U yc- pabora ¢ Oub- 3yB
TaHOBKH. nuorpaduye-
CKUM MarepHa-
JaMu
Hroro no paszneny 6 (17| - 34
HToro 3a cemecTp 6 17| - 34 (35,15 IK3aMeH
Hroro mo xucuumian- 35136/14|34/14|71,15
He

5 O6pa3oBaresibHbIe H MHPOPMAIHOHHBIE TEXHOJIOTHH

OO6pa3zoBarenbHble TEXHOJIOTUU — ATO IIEJIOCTHAsI MOJIENb 00pa30BaTENbHOTO Mpolecca, CUC-
TEMHO ONpEeJeNSIIONIas CTPYKTYPY U COJIep:KaHue AESITEIbHOCTH 00€UX CTOPOH ATOTO Mpoliec-
ca (mpemnojaBaTels U CTyA€HTa), UMEIOILas LENbI0 JOCTH)KEHNE IUTAHUPYEMBIX PE3YJIBTAaTOB C
MONPaBKON Ha MHIUBUAYAIbHbIE OCOOCHHOCTH €r0 YYaCTHUKOB. TeXHOJIOTHYHOCTh y4eOHOTO




MpoIIecca COCTOUT B TOM, YTOOBI C/IeTIaTh YUEOHBIH MPOIecC MOTHOCTHIO YIIPABIISIEMBIM.
OCHOBHBIMU MpPU3HAKAMH 00pa30BaTEIbHON TEXHOJOTUU B €€ COBPEMEHHOM MOHMMAHUU SIB-
JISIFOTCSL:

— JIeTaJbHOE OMKCaHue 00pa30BaTENbHBIX 1IENIEH;

— TIOATANHOE OMHCaHue (MPOCKTHUPOBAHUE) CIIOCOOOB JOCTHMIKEHHS 3a/JaHHBIX PE3yIbTaTOB-
HeeH;

— UCTIOJIb30BAaHUE OOPATHOM CBSI3U C LIETBI0 KOPPEKTUPOBKH 00pa30BaTEIHHOIO MPOIIECCa;

— TapaHTHPOBAHHOCTh JOCTUTAEMBIX PE3yJIbTaTOB;

— BOCIIPOU3BOJMMOCTh 00pa30BaTEIBHOTO MPOIIecca BHE 3aBUCHMOCTH OT MacTepCTBa MPETo-
JaBaTels;

— ONTUMAIBHOCTD 3aTPAUYNBAEMBIX PECYPCOB U YCUITUH.

Peanuzanusi KOMIIETEHTHOCTHOTO MOJXOJa IPEAyCMaTpUBaeT HCIOJIb30BaHUE B y4EeOHOM
MPOIIECCe aKTUBHBIX U MHTEPAKTUBHBIX ()OPM TPOBEACHUS 3aHATUN B COYCTAHUU C BHEAY/IU-
TOPHOI paboToil ¢ 1enbi0 GOPMUPOBAHUS U PA3BUTHUS MPO(ECCHOHATBLHBIX HABBIKOB O0Y-
YaIOIIUXCSI.

Llenun, mocTaBlieHHBIE MPU H3YYEHUH Kypca, JOCTHTAIOTCA 32 CYET KOMILIEKCHOTO
MOJIX0/1a K OOYYCHUIO CTYJCHTOB, OCHOBAaHHOT'O Ha COYETAHUHU TEOPETUYCCKOTO Kypca, J1abho-
PaATOPHBIX 3aHATUN U CAMOCTOATEIHHOW MO3HABATEIBHOM NEATEIHHOCTH CTyIeHTOB. M3yue-
HUE TEOPETHUYECKOTO Kypca MPOBOJUTCS B CIICIIHATIM3UPOBAHHBIX JICKIIMOHHBIX ayJIUTOPHUSIX C
WCIIOJIb30BAaHUEM BHJICOTEXHUKHU, MO3BOJSIONICH TPaHCIUPOBATH Y€pPe3 MOHHUTOP PHUCYHKH,
CXEMBI, MOJICIT, KOTOPBIC B 3HAYUTEILHOW CTEIICHU O0JICTYal0T IIOHUMaHKE Kypca.

3aHATUS  OPOBOJATCA C  NPUMEHEHMEM  TPAJAMIMOHHOW M MOJYJBHO-
KOMIIETEHTHOCTHOM TEXHOJIOTHI C UCIIOJIb30BaHuEM MHTEepHET-pecypcoB.

Jlexiuu MpoOXOAT KaK B TPAIUIIMOHHOM (opMe, B BUJE MTPE3EHTALIMIA, TaK U B (hopMe
JEKIUA-UHPOPMAIIi, OPUESHTUPOBAHHBIX HA M3JI0KCHUE U OOBSICHCHUE CTYICHTAM HAyYHON
uH(pOpMaIInK, MOANIEKAIIEH OCMBICIICHUIO U 3alIOMUHAHUIO, JIEKIUNH-KOHCYIbTALUN, T/I€ T€O-
peTUYECKU MaTepual 3apaHee BBIAACTCS CTYACHTAM JJisi CaMOCTOSITEIbHOTO M3YYEHHUs, NSt
MOJTOTOBKHA BOIMPOCOB JIEKTOPY, TaKUM OO0pa3oM, JEKIUs MPOXOAUT IO THUIY BOMPOCHI-
OTBETHI-JTUCKYCCHUS.

JIeKIMOHHBIN MaTepuai 3aKperuisieTcss B X0Jle MPAaKTUYeCKUX 3aHATUH U maboparop-
HBIX PabOT, Ha KOTOPBIX BBITIOJHSIOTCS TPYIIIOBBIC WM UHIAUBUyaJIbHBIC 3aaHUs 110 MPOM-
JIeHHoU TeMe. Ha mpakTuueckux u 1abopaTOPHBIX 3aHATUSAX CTYACHTHI IPUOOPETAIOT HABBIKU
MCCJIEI0BATENIbCKOM JEATEILHOCTH U YMEHHS OOBSCHATH PE3yJbTaThl SKCIEPUMEHTA, OCHO-
BBIBASICh HA 3HAHMSIX TEOpeTHUecKoi yacTu Kypca. [Ipu npoBenennn nabopaTopHbIX 3aHATHI
HCIIOJIB3YETCSl METOJ] KOHTEKCTHOTO OOy4YeHHUsI, KOTOPBIN MMO3BOJIIET YCBOUTH MaTepHal My-
TEM BBISIBJIICHHSI CBSI3€i MEX1Y KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM, a TAKKE TEXHOJIO-
TUsl MOJIYJIBHOTO 00y4YeHHUS U KOJUJIEKTUBHOTO B3aUMOOOYy4eHUs (1mapHas paboTa Tpex BUIOB:
cTaTHuecKas napa, AMHaMH4YecKas mapa, BapralloHHas mapa).

NunuBunyanpHas caMOCTOSITEIbHAS TO3HABaTEIbHASI JESITEIBHOCTh CTYISHTOB 3a-
KIIF0YaeTcss B OA00pe JUTepaTypsl MO pas3jienaM Kypca U ee uzydeHuu. [Ipu stom mpeny-
CMOTPEHBI UHIUBUIYATbHBIE W TPYMIIOBBIC KOHCYJIBTAIMH 110 H3y4aeMbIM pa3jesiaM Kypca. B
pe3ynbTaTe U3yuyeHus JAaHHON JUCHIUIUINHBI CTYACHTHI JOKHBI TPUOPECTH 3HAHUS, YMEHUS U
OTIPEIETICHHBIN OTBIT, HEOOXOUMBIE I OYAyIIed MPaKTUIECKON neaTeabHOCTH. CaMoCTOosI-
TenbHast paboTa CTYACHTOB CTUMYJIHPYET CTYIEHTOB K CAMOCTOSITENIbHON MpOpabOTKe TeM B
MIPOIIECCE BHITIOJHEHUSI MHIMBHUIYAIBHBIX 3aJaHUH, B TIPOIIECCE TIOJITOTOBKH K KOHTPOJIHHBIM
pabotam u uToroBoil arrecranuu. CamocTtosiTenbHas paboTa CTYJISHTOB HampaBieHa Ha 3a-
KpeIJIeHHEe TeOPETUUECKOT0 MaTepraia, U3JI0KEHHOTO TperoaBareieM, Ha TpopadoTKy TeMm,
OTBEJICHHBIX Ha CAMOCTOSITEIbHOE U3Y4eHHE, Ha TTOJITOTOBKY K BBHITTOJHEHUIO U 3aIIuTe 1a00-
paTOPHBIX paboT, MOATOTOBKY K KOHTPOJIBHON paboTe M UTOTOBOM aTTeCTAIINH.

B xope 3ansTuil npeanonaraeTcs UCMONIb30BaHUE KOMILUIEKCA MHHOBAIIMOHHBIX METO-
JIOB UHTEPAKTUBHOTO O0YUYEHHUS CTYACHTOB, BKJIIOUYAIOIIETO B CEOS:

- cOo3JlaHue MPOOJIEMHBIX CUTYAIMi C MOKa3aTelbHBIM PEUICHHEM MPOOIEMBI MPEmno-



JaBaTeieM;

- CaMOCTOSATENIFHYIO TOMCKOBYIO IEATEIFHOCTh B PEHICHHH y4eOHBIX mpoOiem, Ha-
NPaBJSIEMYIO PENOAaBaTEIEeM;

- CAMOCTOSATENIFHOE PEIICHHE MPOOJIEM CTYIEHTaMH 1101 KOHTPOJIEM MPENoAaBaTeIsl.

- mpoGsieMHOe 00y4YeHHE — CTUMYJIHPOBAHNUE CTYACHTOB K CAMOCTOSITEILHON «OOBI-
4e» 3HaHUH, HeOOXOAUMBIX ISl PEIICHUS] KOHKPETHOM MTPOOIEeMBI.

- KOHTCKCTHOC 06y‘IeHI/IC — MOTHUBalIuA CTYACHTOB K YCBOCHHIO 3HAHUH IIYTEM BLISAB-
JICHUS CBSA3EH MEXy KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM.

- 06yquHe Ha OCHOBC OIIbITa — aKTHBHU3allUA MMO3HABATCIILHOM ACATCIIbHOCTU CTYACH-
TOB 3a CYET aCCOLMAINU UX COOCTBEHHOT'O OMBITA C IPEAMETOM H3YUEHHS.

- UHIUBHUyaJbHOE 00y4YeHHE — BBICTPAaMBAaHHE CTYIEHTaMU COOCTBEHHBIX 00pa3oBa-
TENBHBIX TPACKTOPHI Ha OCHOBE (DOPMHUPOBAHUS MHIMBUIYAIbHBIX y4eOHBIX TUIAHOB U MPO-
IrpaMM C Y4ETOM MHTEPECOB U IIPEANIOYTEHUHN CTYIEHTOB.

- MEeXIUCIUIUIMHAPHOE 00y4YEeHUE — MCIIOIb30BaHUE 3HAHUM M3 PAa3HBIX 00JacTel, UX
IPYIIIAPOBKA U KOHIIEHTPALUsI B KOHTEKCTE KOHKPETHON pelIacMOU 3a1a4H.

- OIeperKaroIas CaMoCTOSITeNbHas paboTa — U3y4eHHEe CTYJCHTaMHU HOBOTO MaTepua-
JIa 10 €10 U3JI0KCHUS NPCIIOJAaBaTCIICM Ha JICKIWU U APYIUX ayJAUTOPHBIX 3aHATUAX.

6 YueOHO-MeTOqMYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

Ilepeuens nabopamophvix pabom

1.0OnpeneneHue X0N0AUIBHOTO KO3 UIEHTa KOMIPECCUOHHON XOJIOAMIBHOM YCTaHOBKH
2.0npenenenre KOdQPHUIIMEHTA MOTUTPOIIBI IPH C)KATUH ra3a B IMOPITHEBOM KOMIIPECCOPE
3. OnpeneneHne TEMIOBBIX IOTOKOB

ﬂomaumeepacuemnoe 3a0anue «Pacuem 2OpeHUA HCUOKO20 MONIUGA)
Paccuurath TrOpCHNUEC KaMCHHOT'O YI'JId € 3a/IaHHBIM 3JICMCHTHBIM aHAJIM30M Ha CYXYIO MACCy.

Paccuutarh ropeHue cMecu JOMEHHOTO M KOKCOBOTO T'a3a ¢ 331aHHON TeIJIOTOM CropaHusl.
1.Paccuntars ropeHue JKHAKOT0 TOMJIHBA C DIIEMEHTHBIM aHAJIM30M Ha CYXYIO Maccy:
1) Onpenenuts HEOOXOIUMBIN 00BbEM KHCIIOPOJ1a Ha TOPEHUE TBEPAOTO TOIIUBA;

2) Onpenenuth cOCTaB U 00BEM MPOAYKTOB TOPEHUS TBEPAOIO TOIINBA;

3) OnpenenuTh KaTOpPUMETPUUECKYIO TEMIIEpaTypy TOpEHHs TBEPIOTO TOILIIHBA.

Jnist pacdera HCIOB30BaTh CIEAYIONIHIE JaHHbIC:

-k03(punreHT n30bITKa BO3IyXa,

- OTHOCHTEJIbHAS BIAXKHOCTh BO3yXa;

- aTMOC(EepHOE JaBIICHHE;

- MapIUAITBHOE JJaBJICHUE BOISHOTO T1apa;

- TeMIIepaTypa MOCTYHAloIIero U3 aTMoc(epsl BO3AyXa;

- TeMIIepaTypa HarpeBa BO3ayXa;

- TUPOTEXHUYECKUI KOIPPUIMEHT.

Cnucok eonpocoe 014 npogedenus 3auema no oucyunaune « Texuuueckas mepmoouna-
MUKA U IHEPZOMEXHOTI0ZUAY

3aKOHEI TEPMOIAWHAMHUKU IJI1 OTKPBITBIX CUCTEM; AHAJIM3 OCHOBHBIX IIPOLECCOB B OT-
KPBITBIX cucTeMax. O0mue ToHATHA W ompeaencHus. TepmomuHamuueckas cuctema. Oc-
HOBHBIE MTAPAMETPbl COCTOSIHUS Ta30B. TeMmIOeMKOCTh UACATbHBIX ra30B. [lepBblii 3aK0H Tep-
MoauHaMuKkH. [loHsATHE O BHYTpeHHeH sHepruu rasza. OmpezaeneHue pabOTHI ra3a MPH €ro



paciiupeHuH. AHAJIUTHUECKOE BBIPAXKEHHUE NIEPBOT0 3aKOHA TEPMOAMHAMUKHN. DHTPOIUS UAe-
aJpHOrO ra3za. YacTHele MPOIECCHl U3MEHEHUS COCTOSIHUA Ta30B. [lomuTpomnHblid mporece
U3MEHEHUsS COCTOsIHUSA ra3oB. Bropoit 3akoH TtepmonuHaMmuku. I{ukn Kapno. Pereneparus-
Hbli nuki. MaTerpan Knaysnyca. AHaIUTHYECKOE BBIPa)KEHUE BTOPOIO 3aKOHA TEPMOJMHA-
MUKH. CTyneHu TypOMHBI M KOMIIpECCOpa, KEKTOPHI, COIUIA; aHAJIU3 BBICOKOTEMIIEpATYp-
HBIX TEIUIOBBIACIIIOIIMX M TEIJIOUCIIONB3YIOIUX YCTaHOBOK Bonsnon nap. Ilponecc na-
poobOpazoBaHus B p-V -auarpamme. OmnpeneneHue napaMeTpoB COCTOSIHHUSL BOJSHOTO Iapa.
[Tpoueccsl U3MEHEHMsI COCTOSIHMS BOASHOrO mnapa. [Ipomeccbl ucTedeHus U IpoccenupoBa-
HUS MapoB U ra3oB. Onpenenenue padOThI, CKOPOCTH M pacxoja raza B Mpolecce HcTede-
Hus. [IeHCTBUTENBHBIM IIPOLECC UCTEYECHMs NapoB U ras3oB. JIpoccenmpoBaHue NapoB U ra-
30B. XapaKTepUCTUKa OCHOBHBIX TEILJIOBBIX IPOLIECCOB B XMMHUYECKON TEXHOJIOrUU. OCHOBBI
TEPMOJIMHAMMUYECKOI0 aHalIMu3a TeIUIOBBIX IpoueccoB. Kpurepun 3¢p¢GeKTUBHOCTH TEIIo-
BBIX IPOIECCOB. DHEPrHUs M DKCEPIUsl MOTOKOB BEIIECTBA. TeryoBble OallaHChl TETJIOHC-
MOJIB3YIOIUX yCTaHOBOK. IIpuiiosxeHue nepBoro 3akoHa TepMOAMHAMMKU. Pacuer skcepruu
notoka BeuectBa. Jkceprerudeckuii KI1J. Iuxinyeckue npoueccel npeoOpa3oBaHusl Tell-
JOTHl B paloTy; TEIUIOCHIIOBBIE YCTAHOBKH, XOJIOJMJIbHBIE MAILIMHbI, TEIUIOBBIE HACOCHI.

3aKOHbBI TEPMOJAMHAMUKHU /ISl OTKPBITHIX CUCTEM; aHAJIU3 OCHOBHBIX IPOLIECCOB B OT-
KpBIThIX cucTeMax. O0mue moHsATHs M omnpeaeneHusd. TepmoauHamuueckas cucrema. Oc-
HOBHBIE ITAPAMETPbI COCTOSHUS ra3oB. TerI0eMKOCTh WealIbHbIX Ta30B. [lepBblil 3aKoH Tep-
MoauHaMuKU. [loHsATHE 0 BHyTpeHHeH sHepruu rasza. OnpezaeneHue pabOThI ra3a MpH €ro
pacmupeHu. AHAIUTHYECKOE BbIpaKEHHE IIEPBOT0 3aKOHA TEPMOAMHAMUKHU. DHTPOIUS Uje-
aNbHOro rasa. YacTHele Npouecchl U3MEHEHUs COCTOsSHUA rasoB. llomuTponHslil mpouecc
MU3MEHEHUs COCTOsIHUSA ra3oB. Bropoit 3akoH tepmonmHamuku. [{ukn Kapno. Pereneparus-
Hbli 1uki. MaTerpan Knaysuyca. AHanUTHYECKOE BBIPa)KEHUE BTOPOIO 3aKOHA TEPMOJMHA-
MuKU. CTyneHu TypOMHBI U KOMIIpECCOpa, KEKTOPBI, COIUIA; aHAJIU3 BBICOKOTEMIIEpATyp-
HBIX TEIUIOBBIACIIOIMX U TEIUIOUCIIOIB3YIOUIUX YCTaHOBOK Bongnon map. Ilponecc na-
poobpa3oBanus B p-V -nuarpamme. OnpesereHrue napaMeTpoB COCTOSIHUSL BOJSIHOTO Iapa.
ITpoueccsl U3MEHEHMSI COCTOSIHUS BOASHOTO mapa. [Ipomecchl ncTedeHHs U ApocCceaupoBa-
HUS napoB U ra3zoB. OnpezneneHue padOThI, CKOPOCTH M pacxoja rasa B MpoIecce HCTeue-
Hus. [IeHCTBUTENBHBIM IPOLECC UCTEYEHMsI TapoB U ra3oB. JIpoccenmpoBaHue NapoB U ra-
30B. XapaKTepUCTHKAa OCHOBHBIX TEIUIOBBIX MPOIECCOB B XMMHUECKON TEXHOJOTrnu. OCHOBBI
TEPMOJIMHAMMUYECKOTO aHaliM3a TeIUIOBBIX mporeccoB. Kputepuu 3pPpekTUBHOCTH TEIIo-
BBIX MPOILIECCOB. DHEPIUsl U IKCEPrus MOTOKOB BelIecTBa. TeruioBble OallaHChl TEIUIOUC-
MOJIB3YIOIUX yCTaHOBOK. IIpuiioskeHne nepBoro 3akoHa TepMOAMHAMMKH. Pacuer skceprumn
notoka BemecTBa. Jkceprerudeckuii KI1JI. [uxnnueckue nmpoueccsl mpeodpa3oBaHus Terl-
JOTBl B paboTy; TEIUIOCUJIOBBIE YCTAHOBKH, XOJIOAMJIbHBIC MAIIUHbBI, TEMJIOBbIE HACOCHI.
OHEProTeXHUYECKUE arperaThl.

Cnucok eonpocoeg 01 Ik3amena no oucuyunaune « Texnuveckas mepmoouHamuKka u IHep-
20MEXHO102U51»

W cTouHNKY TEMIOBOM YHEPTUHM B XUMUYECKOW TEXHOJIOTUHU. TOMIMBO U OCHOBBI TEOPUH
poueccoB ropeHus. IIpupoHOe U UCKYCCTBEHHOE TOIUIMBO, €r0 MPOUCXOXKIAECHUE U BUJIBIL.
OCHOBHBIE XapaKTEPUCTUKHU TOIUIMB: 3JIEMEHTApPHBIM COCTaB, TEIUIOTAa CTOPAHUs, BBIXOH Jie-
TY4HMX BEHIECTB. Y CIOBHOE TOIUIMBO. CTEXMOMETPUUECKUE PACUEThl PEAKIIUUA U TOPEHUE die-
MEHTOB TOTUIMBA: OTPEICTICHUE TEOPETUUECKH HEOOXOIMMOTO KOJTMYECTBA BO3/IyXa U COCTaBa
MPOIYKTOB cropanus. OpraHuzanus IpoIecCOB TOPSHHsS TBEPABIX, KHUIKHX U ra3000pa3HbIX
TOTUTHB, Ta30BBIX TOPEJIOK M (POPCYHOK JIJIsI PACTIBUICHUS KUIKUX TOTUIHB.

Bropuunsie snepreruueckue pecypesl (BOP). OOmme nonoxenus u knaccuduxarms BOP.
Uctounukn BOP B xuMHueckol MpoMbIIUIEHHOCTH. cronb30BaHue TEIIIOTHI YXOISIINX KO-
TEJIbHBIX U MEYHBIX Ta30B IS [MOJYyYECHUS TOpSYEi BOABI U Iapa.
CocrosiHue M TEpPCIeKTHBBI Hcmoyib3oBaHuss BOP. OmpeneneHue BBIXOJa HCIIOIB30BAHUS
BOP. Mcnonbs3oBaHuE TEMIOTHI OTXOASIINX Ia30B U YCTAHOBOK.



DHEProTeXHOJIOTHYECKUE alMaparhl U YCTAaHOBKHU. [IpOMEBINITIECHHBIE KOTEIbHBIC YCTAHOBKH.
OcHoBHbIe TTOHATHS. KOTIIBI TapoBBIe BOAOTpEiHBIC: KiIacCU(pUKAIU U yCTpoicTBa. Termio-
HocuTenu. BecromoraTtenbHble MOBEPXHOCTH HAarpeBa IMaporeperpeBaTei, BOASHbIE SKOHO-
Maii3epsl, Bo3tyxoHarpeBaTenu. OCHOBBI TEIJIOBOIO pacueTa KOTEIbHBIX arperaTtoB 3aJauu U
METO/Ibl TerIoBoro pacuera. TeroBoit 6ananc u KIIJ xoTensHOrO arperara, 4acoBoi pac-
xoJ ToruBa. Ob1Me nojgoxkeHus: 00 KCIUTyaTalluu KOTEJIBHOTO arperara, 4acoBOi pacxo
toruiBa. O0mIHe MoJI0XKeHHU 00 IKCIUTyaTallii KOTEIBHOTO arperata. DKoHOMak3ep. DKcep-
retudeckuii KIIJ] xotTmoarperatoB. TemaoTeXHHYECKHE W KOHCTPYKTHBHBIE OCOOCHHOCTH
KOHBEKTHBHBIX KOTJIOB-YTHJIM3aTOPOB. PaanalimOHHO-KOHBEKTUBHBIE KOTIIbI-YTHUIN3ATOPHI.
OddexTuBHOCTh TeEIUIOMCHONB30BaHUsA. OOmue TpeboBaHUA K SKCIUTyaTallud KOTJIOB-
YTHIIU3aTOPOB M YHEPrOTEXHOJOTHYECKUX arperatoB. OCoOEHHOCTH IKCIUTyaTAllMH KOTJIOB-
YTUJIU3aTOPOB B XMMHUYECKON MPOMBIIUIEHHOCTU. BbIOOp mapamMeTpoB U KOHCTPYKLUNA KOT-
JIOB-YTUJIU3aTOPOB M JHEPrOTEXHOJIOTMUYECKUX arperaroB. HampamieHue pa3BUTHS KOTJIOB
YTUIIU3aTOPOB U SHEPTOTEXHOJIOTMUECKUX arperaTos.

7 OneHoYHbIE cpeacrea AJisi MIPpOBCACHUSA HpOMe)l(yTOqHOﬁ arrecranuun

a) [lnanupyembie pe3yibTaThl 00y4eHUs] M OLICHOYHbIE CPEACTBA [1JIsl IPOBeAeHHs MPO-
MEKYyTOYHOH aTTeCcTAlMu:

CTpyKTypHBIH
PYKIYP [Tnanupyemsle pe-
JJIEMEHT OneHouHble CpeCTBA
3yJIbTaThl 00y4YCHHUS
KOMIICTEHINH

IIK-1 c1ocOOHOCTHIO M TOTOBHOCTBIO OCYHIECTBJIATH TEXHOJIOTHYECKHI Mpouece B CO0T-
BETCTBHMU C PErJIaMeHTOM M HCI0JIb30BATh TEXHUYECKHE CPeICTBA /sl U3MEPEHHs 0C-
HOBHBIX NMaPaMeTPOB TEXHOJOTHYeCKOro MpPoLecca, CBOMCTB ChIPbS U MPOXYKIMHA

3HaThL OCHOBHBIC ITIOHATHUA U Crucox BOIIPOCOB JJId MPOBCACHUA 3a4€Ta MO AHC-
3aKOHBI TEXHUUECKOM ITUIIITUHE
TEPMOANHAMHKHU U 3aKOHEBI TEPMOANHAMHUKU 11 OTKPBITHEIX CHUCTCM,
SHEPTOTCXHOJIOTHUH AdHAJIN3 OCHOBHBIX TIPOLECCOB B OTKPBITHIX CUCTC-

Max. O0mue moHATHS U ompeneneHus. Tepmoau-
Hamuueckass cucremMa. OCHOBHBIE MapaMeTphl CO-
CTOSIHHSI Ta30B. TerIoeMKOCTh HUICATbHBIX Ta30B.
[IepBrlii 3akoH TepMoarHaMuku. [IoHsTHe 0 BHYT-
peHHeil sHeprum rasza. Onpenenenue paboOThl rasa
MPU €r0 pACHIMPEHUU. AHAIUTHUYECKOE BBIpAXKEHUE
MEepBOr0 3aKOHAa TEPMOJWHAMHUKH. DHTPONHS HJIE-
alpHOroO rasa. YacTtHble MpOLECCHl U3MEHEHUS CO-
CTOSIHHS Ta30B. [oMUTpOmHBIN Nporecc U3MEHEHUS
COCTOSIHMSI Ta30B. BTOpol 3aKOH TEPMOJMHAMUKHU.
[ukn KapHo. PerenepatuBHblii 1uki. HMuTerpan
Knaysuyca. AHanuTH4yeckoe BBIPAKEHUE BTOPOIO
3aKoHa TepMOoaUHAMUKU. CTYIeHH TypOUHBI U KOM-
Ipeccopa, KEKTOPHI, COILIA; AHAIU3 BBICOKOTEMIIE-
paTypHBIX TEIUIOBBIICTSAIONIMX W  TEIJIOUCIIONb-
3yloUMXx ycTaHoBOK BoasHou map. Ilpounecc mnapo-
oOpa3oBaHus B p-V -auarpamme. OrmnpeneneHue mna-
paMeTpoOB COCTOSAHMS BOASHOro mnapa. [Ipoueccer
W3MEHEHUs1 COCTOsIHMS BOJsgHOro mapa. IIponeccer




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Inanupyemsle pe-
3yJIbTaThl 00Y4eHUs

OneHouHbIE CpeICTBA

WCTEUYEHUSI U IPOCCETUPOBaHUs MapoB U ra3oB. Om-
penencHue pabOTBI, CKOPOCTH M pacxoja ra3a B
rporecce HCTeUYeHUs. JIelCTBUTENbHBIA IpOLECcC
HCTEUYEHUs apoB U Tra3oB. JpoccenupoBanue napos
U Tra3oB. XapakTEPUCTHMKAa OCHOBHBIX TEIUIOBBIX
MPOIIECCOB B XUMHUYECKOH  TeXHOJOTUU. OCHOBBI
TEPMOJIMHAMMYECKOT0 aHalli3a TEIUJIOBBIX MpoLec-
coB. Kpurtepun 3¢ (hekTHBHOCTH TEMIOBBIX IpOIEc-
COB. DHEPIUs U 3KCeprus MOTOKOB BewecTra. Ten-
JOBBIE OaJaHCHl TEIJIOMCIIONB3YIONMUX YCTAaHOBOK.
[IpunoxkeHue nepBOro 3akoHa TEPMOIAUHAMUKH.
Pacuer skceprum moTOKa BelIECTBA. JKCepreTuye-
ckuii KITJ[. I{uknuyeckue mporecchl mpeodpas3oBa-
HUS TEIUIOTHI B PadOTy; TEIJIOCUIIOBBIE YCTAHOBKH,
XOJIOAWJIbHBIE MAITMHBI, TEIIJIOBBIE HACOCHI.

YmMmern

UCII0JIb30BaTh OCHOB-
HBIE TTOHATHS U 3aKO-
HbI TEXHUYECKOU Tep-
MOJIMHAMUKH U SHEP-
TOTEXHOJIOTUHU

3aia4u ISl CAMOCTOSATEIBHOTO PEIIECHNUS:

3amaua 1

Harpearens uaeanbHON TENJIOBOM MAlIMHBI UMEET
temneparypy 527°C, a xononunbHuk - +127°C. On-
penenurte KIIJI nannoii mamunsl (%).

3agaya 2

Kakoii nomxHa ObITH TeMIiepaTypa XOJIOAWJIBHUKA
TerioBoil MamuHbl (°C), 4TOOBI MaKCUMAJIbHOE 3HA-
yenue KIIJ[ paBusinocs 50%? Temmneparypa Harpe-
Barens 327°C.

3agauya 3

TennoBo# IBUraTens 3a OJIMH LUK MOJIy4aeT OT Ha-
rpearesss 100 x/[x TemnoTsl U OTAAET XOJOIWJIIb-

Huky 40 xJ[x. Uemy paBen KIIJ[ storo npurarens
(%)?

BraneTs

METOdaMU MpEACKa-
3aHUA IPOTCKAaHUS TC-
IJIOTCXHUYCCKUX ITPO-
OeCCOB

3ajanue Ha penieHue 3a1a4d u3 npodeccuo-
HaJIbHOU 00MacTu
OnpenenuTth TEIJIOBBIE MOTOKHU B MPOIIECcce TETIO-
nepenauun (madboparopHas Ne 3):

1. Onpeznenenue TemnepaTypHOro rpaduka Ha-
IpeBa U OXJIAKICHHS MaTepHaa.

2. OmpeneneHue TEIUIOBBIX MOTOKOB TEILIOMPO-
BOJIHOCTBIO, KOHBEKIIMEH M TEIJIOBOM paavanuen
MIPH CBOOOTHOM W BBIHYKJIEHHOM JBUKCHHH BO3[Y-
xa.

3.0mpeneneHue MOTepb TEIUIOTHI TPU CBOOOTHOM
Y BBIHYXJICHHON KOHBEKITUH.

IIK-10 crioco0HOCTHIO NPOBOAUTH AHAJIN3 CHIPbS, MATEPHAJIOB U FOTOBOM NMPOAYKIMH,
OCYIECTBJISATH OLCHKY Pe3yJbTaTOB aHAJIN3a

3HaTh

METO/BI pacyera Tell-
JIOBBIX IIPOLIECCOB
KOHCTPYKTUBHBIE 0CO-

Cnucok BOMPOCOB I TMPOBEACHUS SK3aMeHa IO
JUCLUILINHE.
HcTouHuKM TEmIOBOM SHEPrUM B XUMHUYECKOM




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Inanupyemsle pe-
3yJIbTaThl 00Y4eHUs

OneHouHbIE CpeICTBA

OEHHOCTH TEIJIOBBIX
MallrH, arp€raTtoB 1
YCTaHOBOK

TEXHOJOTMH. TOMINBO M OCHOBHI TEOPHM MPOLIECCOB TO-
penus. IIpuponHoe ¥ HCKYyCCTBEHHOE TOIUIMBO, €r0 Ipo-
ncxoxaeHue U BuAbl. OCHOBHBIE XapaKTEPUCTHKHU TOI-
JIUB: 3J€MEHTApHbI COCTaB, TEIJIOTa CTOpPaHMsl, BBIXOJ
JIETY4uX BEIIECTB. YCI0BHOE TOILIHMBO. CTexnomeTrpuye-
CKHE PACYeThl PeaklUyd W FOPEHHE 3JIEMEHTOB TOILIMBA!
oTpejieNieHHe TEOPETHUECKH HE0OXOAUMOro KOJIHUYECTBa
BO3AyXa M COCTaBa MPOAYKTOB cropanus. OpraHuzanus
IIPOLIECCOB TOPEHMs TBEPABIX, KUAKUX U Tra3000pa3HbIX
TOIUIMB, Ta30BBIX FOPEJIOK U (OPCYHOK AJISI pacTbUICHUS
KHUJIKAX TOIUIHB.
Bropuunsie sHepretmueckue pecypebl (BOP). Oobmme
nosiokeHust u kinaccudukanus BOP. Mctounnku BOP B
XUMHMYECKON MPOMBIIUIEHHOCTH. VCTob30BaHUE TEILIO-
Tl YXOISIINX KOTENBHBIX U MEYHBIX ra30B IS MOJIyde-
HUA ropsiueii BOABI U Mapa.
CocTosiHuE U MepCNeKTUBbI Hcmoib3oBanus BOP. Onpe-
JieJieHne BBIXoJa ucroinbs3oBanus BOP. Mcnonb3oBanne
TEIIOTHI OTXOASIINX ra30B U YCTAHOBOK.
OHEeproTexHOJIOTMYeCcKre ammapaTbl U YCTaHOBKH.
HpOMI)IHIJ]CHHI)IC KOTCJIbHBIC YCTAaHOBKHU. OcCHOBHBIE T10-
Hatus. Kotisl napoBble Bogorpeiineie: knaccuukanys u
ycrporictBa. TemnonHocurenu. BcnomoraTenbHblE MO-
BEPXHOCTH HarpeBa IaporeperpeBaTesd, BOASHBIE KO-
HOMai3eppl, Bo3gyxoHarpeBaTend. OCHOBBI TEIJIOBOTO
pacueTa KOTEJIbHBIX arperaroB 3aJadyd M METOJbl TEIlIO-
Boro pacuera. TeruioBoit 6ananc u KII/[ kotenpHOTO ar-
perara, 4acoBoi pacxoj tomiua. OOIIMe MOJI0XKEeHUs 00
9KCIUTyaTallud KOTEJIbHOI'O arperara, 4acoBOH pPacxon
roruBa. OOIIMe MOJIOKEHUS 00 IKCILTyaTallud KOTelb-
HOro arperara. JkoHomainzep. Oxceprermueckuii KITJI
KOTJIoarperaToB. TemnoTexHudeckue U KOHCTPYKTHBHBIC
0COOEHHOCTH KOHBEKTHUBHBIX KOTJIOB-YTHJIM3aTOpOB. Pa-
AUMAITUOHHO-KOHBCKTUBHBIC  KOTJIbI-YTHJIU3AaTOPHI. 3(1)-
(beKTUBHOCTD TeTIoncHonb3oBanua. Ooume TpedoBaHus
K 9KCIUTyaTallid KOTJIOB-yTHJIM3aTOPOB U SHEPTOTEXHO-
noruueckux arperatoB. OcoOEHHOCTH 3KCILTyaTalluu
KOTJIOB-YTHUJIN3aTOPOB B XUMHYECKOMN ITPOMBIIIJICHHOCTH.
Breibop  mapamerpoB M KOHCTPYKUMH  KOTJIOB-
YTUIN3aTOPOB UM OJHEPrOTEXHOJOTMYECKHUX arperaros.
Hanpasienue pa3BuTHsl KOTJIOB YTUIW3AaTOPOB U SHEPIO-
TEXHOJIOTHUECKUX arperaros.

VYmMmern

OTIPENIETSATH TEPMOIN-
HaMUYECKHE XapaKTe-
PUCTUKH TETUIOBBIX
MaIlIiH, arperaToB u
YCTaHOBOK
aHAIM3UPOBATH TEP-
MOJMHAMHUYECKHE Xa-
PaKTEPUCTUKH TETLIO-
BBIX MAIllMH, arpera-
TOB U YCTaHOBOK

3aaHue Ha pelieHue 3aj1a4d u3 npodeccuo-
HaJIbHOW 00J1acTH
1. OnpeneanTh IKOHOMMIO YCJIOBHOIO TOM-
JIMBA MPH UCIOJIb30BAHUM TEMJIOTHI BTOPUYHBIX
JHEpPreTHYECKUX PeCypcoB B KOT.Je-yTHJIM3aTOpe
3a CYET TEIUIOThI YXOAAIUX ra30B IPOMBIIUICHHON
MIe4H, €CJIM SHTAJIBIINS Ia30B Ha BbIXO/e U3 neun hl
= 15 000 xJIx/M°, Ha BBIXOJIC H3 KOTJIa-yTUIN3aTopa
h2 = 6130 x/[>x/M3 , pacdeTHBII pacxo]l TOTUINBA
st neun Bp = 0,036 m3 /c. Koadunment, yanToi-




CTpyKTypHili [Inanupyemsle pe-
JJIEMEHT OneHouHbIE CpeICTBA
3yJIbTaThl 00Y4eHUs
KOMIIETEHIINH
BAIOIIMN HECOOTBETCTBHE PEKHUMA U YKCIIa YAaCOB
paboTeI KOTA- yTuau3aropa u meuy, f = 0,9. Koad-
(ULUEHT MOTeph TEIUIOTH KOTJIa- yTUIN3aTopa B
okpyxaroryto cpeny & = 0,15, koaddunuent yru-
JIN3alUU BTOPUYHBIX SHEPTETHUECKUX PECYPCOB G =
0,75. KI1/] 3amemaeMoii KOTEIbHOM YCTaHOBKU 13 =
0,88.

Bnazers METO/aMH  BO3JCHCT- [IpumMeHUTh METOABI TEMIOTEXHUYECKHX PACUETOB
BHUA  Ha IIPOTCKAHUA [ ropeHUs] TOIUIMB IIPU pacyeTe JOMAIHEro pacyer-
TEHIIOTEXHUICCKHUX HOro 3ajanus «Pacyer ropeHus sKUJAKOI0 TOILJINBAY:
IIPOLIECCOB (prMep)

HaBbIKaAMH aHaJIn3a || JjyeMeHTHBIA COCTaB Ha CYXYIO KodGUITHeHT
CIOCOOOB  HCIIOJIB30- maccy, macc.% WP, | 130bITKa BO3-
BAaHHs  TEMIOBBIX Ma- | —= v 0 S N % ayxa
IIMH, arperartoB U yc- a
TAHOBOK, OIICHUBAIO- 2 3 4 5 6 | 7 8

mpx ux osHeprerude- || 87,83 | 10,39 | 0,29 | 0,98 | 0,51 | 2 1,15
CKOE COBEpILEHCTBO B

pPa3JIMYHBIX YCIOBUSIX

6) HOpﬂ)IOK NMpoOBEACHUA l'lpOMe)KyTO‘-IHOﬁ aTTeCTalluM, NMOKA3aTE/In U KPUTECPUH Ol €C-
HUBAaHUA:

[TpoMexyTouHas aTTecTalys 10 IUCLHUIUIMHE BKIIFOUAET TEOPETUYECKUE BOIIPOCHI, 110-
3BOJISIFOLLME OLIEHUTh YPOBEHb YCBOCHHUS 00Yy4alOIMMUCS 3HAHUHN, U TPAKTUYECKHUE 3a/1aHuUs,
BBISIBIIIOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHMI U BIIaJICHUH, TPOBOAUTCS B (popme:

- BBIIIOJIHEHUS U 3aIUThI Ja0OPaTOPHBIX padoT;

-BBITIOJTHEHUS U 3alUTHI IOMALIHEW pacyeTHON paboThI;

-3a4eTa;

- JK3aMeHa.

BoinonHenue nabopaTopHbIX padOT IPOBOANUTCS B YUEOHBIX ayAUTOPHX i IPOBEe-
HUS 1a00paTOPHBIX PaboT Mo AucHUILINHE «TexHuYeckas TepMOIMHAMMKA U TETIJIOTEXHUKa
0] PyKOBOJICTBOM IIPEIOJIaBaTeNs, pacueT U IMOAr0TOBKA K cAaye 1a00paTOpHON paboThI
OCYILECTBIISICTCS 00YJaIOLIMMCS CaMOCTOSATENBHO.

Kputepun onenrnBanus 1a00paTOpHbIX padoT: «3aUTEHO», «He 32a4TEHO».

JlomaiHsist pacueTHasi paboTa BBIMOIHAETCS CaMOCTOSTENbHO, B IIPOIECCe €€ HAaMCaHUs
oOyJaronuiicsi pa3BUBaeT HABBIKM K HAYYHOH paboTe, 3aKperuisisi U OAHOBPEMEHHO PaCUINPSs
3HaHMUS, [TOJIyUYEHHBIE ITPU U3y4eHUH Kypca TexHuueckast TEepMOIMHAMUKA U TEINIOTEXHUKAY.
[Tpu BbIMOTHEHUU pabOTHI 00yUarOIIUCs JOJHKEH MM0Ka3aTh CBOE yMEHHE paboTaTh CO CIpa-
BOYHOMH JINTEPATYPOH U IPYTMMH JTUTEPATYPHBIMUA HCTOUYHUKAMH, a TAK)KE BOZMOKHOCTh aHa-
JIM3UPOBATDH IMOJIYYCHHBIC PE3YJIbTATHI.

Kpurepuu onieHuBaHus JOMAIIHEN pacueTHO-TpadruecKoil paboThl: «3a4TEHO», «He 3a-
YTEHO».

IToxa3aTenn U KpUTepHH OLCHNBAHUS 3a4eTa:

— OLIEHKY «32a4TE€H0» CTYJICHT MOJIYYaeT, €CJIM MOXKET MOKa3aTh 3HAaHUSI HA YPOBHE
BOCTIPOM3BEICHUS 1 00bsICHEHUS HH(OPMAIIUU, UHTEJUIEKTYaJIbHbIE HABBIKH PEIICHHUS MTPO-
CTBIX 33/1a4, MOKET JaTh OLICHKY MPEJI0KEHHON CUTYyall1H.




— OIIEHKY «HE3a4YTeHO0» CTY/ICHT MOJy4aeT, €CIIM He MOXKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCTIPOU3BEICHUS U 00bACHEHUSI HHPOPMAIIUH, HE MOKET MOKa3aTh MHTEJUIEKTYyallb-
HBIC HABBIKU PELICHUS MPOCTHIX 33/1a4, JaTh OIEHKY MPEAIOKECHHON CUTYaIIHH.

DK3aMeH M0 JaHHOW AUCUHUIUIMHE TPOBOAUTCS B YCTHON (hopMe MO IK3aMEHALIMOHHBIM
ouseram, Kascowlii U3 KOmMopulx 6KI04aem 2 meopemuieckux 60npoca u 00HO NPaKmuiecKoe
3adanue.

IMoka3aTenu U KPUTEPUU OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4yarouuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpPMUPOBAHHOCTH KOMITETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U TITyOOKOE 3HAHUE
yueOHOro MaTepuasna, CBOOOIHO BBIMOJIHAET MPAKTUYECKUE 3aJJaHHsl, CBOOOTHO OTIEpUPYET
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYAIlUSIX TOBBIIIICHHON CII0KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaromnuiicss JEMOHCTPUPYET CPpeaHUN ypoBeHb chop-
MHUPOBAHHOCTH KOMITETEHITNI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS HEe3HA-
YUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHHUS [IPU aHATUTUYECKUX ONEpalUsX, epeHoce
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYaIUH.

— Ha OLIEHKY «y/J0BJeTBOPUTEILHO» (3 Oanna) — 00ydJaroluiicss IeMOHCTPUPYET MOPOTOBBIN
YpOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITUI: B X0/I¢ KOHTPOJIBHBIX MEPOIIPUSATHI JTOTyCKa-
I0TCS OIIMOKY, MPOSIBISIETCA OTCYTCTBUE OTAEIbHBIX 3HAHUHN, YMEHUI, HABBIKOB, 00y4ato-
IIMICS UCTIBITHIBACT 3HAYUTEIIHHBIC 3aTPYAHCHHS IIPU ONIEPUPOBAHUY 3HAHUSIMA U YMCHHUSIMH
IIPU UX TEPEHOCE Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «Hey/10BJIETBOPUTEJIbHO» (2 Oaiia) — 00ydaromuics JEMOHCTPUPYET 3HAHUS
He 6onee 20% TeopeTHuecKkoro MaTepuaa, JOMycKaeT CyIeCTBEHHbIE OLTHOKHU, HE MOKET
MOKA3aTh UHTEIUICKTYaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEIbHO» (1 6amt) — oOyJaromumiics He MOKET MOoKa3aTh 3Ha-
HUS Ha YPOBHE BOCIIPOM3BEICHUS M 00BSICHEHUS HHPOPMAITUHU, HE MOXKET TIOKa3aTh HHTEII-
JIEKTyaJbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1a4.

8. YueOHo-MeTOMYECKOE M HH(OPMAIIMOHHOE 00ecTedeHe TUCIIUTLTHHbI

a) OcHoBHas JquTEpaTypa:

1. Kpyrnmos I'. A.  Temnorexnuka [DneKTpoHHBIN pecypc|: yueOHoe mocobue / I'. A.
Kpyrnos, P. U. byarakosa, E. C. Kpyriosa. - 2-e u3n., crep. - CII6.: Jlans, 2012. - 1 s5nek-
tpoH. ont. auck (CD-ROM). - (YueOnuku mns By3oB: CreruanbHast aureparypa). - 9bC
Jlanb. Pexxum noctyma: http://znanium.com/catalog.php?bookinfo=503896

2. Cseunukosa, H. 1O. IIpakTukyM no TeXHUYECKOW TEPMOJAMHAMUKE U TETJIOTEXHUKE :
npaktukyMm / H. }O. Ceunukosa, C. B. FOnuna, A. B. T'opoxos ; MI'TY. - Marautoropck :
MI'TY, 2018. - 1 smekrpon. ont. guck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1

515134/3545.pdf&view=true

0) JonmosiHuTebHAS JJUTEpaATypAa:

1. JIzgrozep B.S. Temnorexnmka u TemioBas paborta meued [Dmpec.]: VYuebHOE
nocobue. — 2-e usf., ucnp. u gon. — CII6.: M3aarensctBo «Jlanby, 2016. — 384 c.: um.
—  (YyeOnwku jgma  By3oB. ChoenuaneHas JdTeparypa).- Pexum  moctyma:
http://znanium.com/catalog.php?bookinfo=356818.

2. CseunmkoBa, H. 1O. [IpakTuKyM MO TEXHHYECKOH TEPMOJMHAMUKE M TEIUIOTCXHHKE :
npaktukyM / H. 0. Cseunukona, C. B. FOauna, A. B. 'opoxos ; MI'TVY. - Marauroropck
: MI'TVY, 2018. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/
1/1515134/3545.pdf&view=true
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B) Mertoauyeckue yKkasaHus:

1. CeunuxoBa, H. 0. IIpakTukyM HO TEXHHYECKOW TEPMOJUHAMHUKE M TEIIOTEXHUKE :
npaktukym / H. }O. CBeunuxona, C. B. IOauna, A. B. I'opoxoB ; 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

r) IlporpammHoe obecneyenue:

Haumenosanue 10 No noroBopa CpoK AeiCTBUS JTUIEH3UU
MS Windows 7 J1—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 ;12619[%{() pactipoctpatiie- 0OeCCpOYHO
7Zip CBo0OoiHO O6eccpouHo
pacrpocTpaHseMoe

HNuTepHeT-pecypces:

Ipodeccnonanbubie 6a3bl JAHHBIX, MHPOPMAIUOHHO-CIIPABOYHbIE CUCTEMbI

1. ®epepanbHblii MHCTUTYT NpOMBINUIEHHOW coOctBeHHOocTH @ cailt POCIIATEHTA /
OUIIC. — Mocksa : ®UIIC, 2009 — . — URL: http://www1.fips.ru/ (mata oGpamieHus:
18.09.2020). — Pexxum moctyma: cBOOO HBIN. — TeKCT: JIEKTPOHHBIH.

2. Poccuiickuit unaexkc Hayunoro nutupoBanus (PUHL) : mannonanbuas 6ubnmorpaduue-
ckas 0a3a MaHHBIX HAyYHOTO muTHpoBaHus. — Tekct: anekrponHblit // eLIBRARY.RU : Ha-

y4yHas OQJIeKTpoHHass Oubnuoreka : calit. — MockBa, 2000 — . — URL:
https://elibrary.ru/project risc.asp (mara oopamenus: 18.09.2020). — Pexum moctyna: s
3aperucTpup. MOJIb30BaTENICH.

3. Akagemusi Google (Google Scholar) : mowuckoBas cucrema : caiit. — URL:

https://scholar.google.ru/ (mara obparenus: 18.09.2020). — Pexxum moctyma: Iist 3aperucT-
pup. noae3oBarenen. — TeKCT: 3JIeKTPOHHBIN.

4. EnuHoe OKHO J0CTyma K MH(OPMAIIMOHHBIM pecypcaM : 3JIeKTpOHHas OMOIHOTeKa : caiT /
OI'AY THUU UTT "MHO®OPMUKA". — Mockga, 2005. — . —URL: http://window.edu.ru/
(mata obpamenus: 18.09.2020). — Pexum noctymna: cBOOOAHBIN. — TEKCT: 2IEKTPOHHBIH.

5. East View Information Services : DnekTponHas 6a3a mepuoauudeckux uzganuii / OO0
«MIBUC. — URL: https://dlib.eastview.com/ (nara o6pamenus: 18.09.2020). — Pexum mocry-
Ta: Mo MOJNUCKE. — TEeKCT: ANEKTPOHHBIN.

6. Poccuiickast 'ocynapctBennass Oubnmoreka. Karamoru : caift / Poccuiickas rocymapct-
BeHHas  OubOmmorexka. — Mocksa : PI'b, 2003 - . URL.:
https://www.rsl.ru/ru/4readers/catalogues/ (nara obpamienus: 18.09.2020). — Pexxum gocryna:
CBOOOAHBIN. — TeKCT: 3NEKTPOHHBIMH.

7. DnexTpoHHas oubmmoreka  MITY  um. I. . Hocoga. — URL:
http://magtu.ru:8085/marcweb2/Default.asp (mara obpamenus: 18.09.2020). — Pexum moc-
Tyma: JJIsi 3aperucTpHp. MoJib30BaTeneil (BXOJ C BHEIIHEW CeTH IO JIOTHHY M IMapoio). —
TekcT: 2NeKTPOHHBIN.

9. MaTepuajibHO-TeXHUYECKOe olecreyeHne JUCHUNINHBI (MOLYJIs1)
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Tun u Ha3BaHUe ayqUTOPUU

OcHatenue ayguTopun

Y4eOHast ayuTopus JJisk TPOBEICHUS 3aHATUH JICKIIH-
OHHOI'O THIIA

Jlocka, MyJIbTUME TUMHBIN ITPOEKTOP,
JKpaH

YueOHast ayJUTOpHUs JJIsl IPOBEICHHS J1a00paTOPHBIX
paboT: mabopaTopusi TEXHUYECKOU TEPMOIUHAMUKE U
TETUIOTEXHHUKE

JlabopaTopHbIE YCTaHOBKH ISl TIPO-
BEJICHUS JIADOPATOPHBIX PadoT:

- OnpeneneHue XOJOIMILHOTO KOI(h-
¢unreHTa KOMIPECCHOHHOW — XOJIO-
JIILHOW YCTAaHOBKH;

- Omnpenenenne koddduimienra mo-
JIMTPOTIBI MPH CXKATHH ra3a B IMOPIII-
HEBOM KOMIIPECCOPE;

- Onpez[eneHI/Ie TCIIJIOBBIX IIOTOKOB»

Y4eOHast ayTuTOpHs JAJIs TPYIITOBBIX U UHAUBHYalb-
HbIX KOHCYJbTAIUH, TEKYIIET0 KOHTPOJISA U IPOMEKY-
TOYHOU aTTECTALUUA

KomrmibloTepHas TEXHHKA C TAKETOM
MS Office, ¢ noaknroyeHuem K cetu
«/IHTEepHET» U C JOCTYIIOM B JJICK-
TPOHHYIO UH(POPMAIIMOHHO-
00pa30BaTeNbHYIO Cpely YHUBEPCHU-
TeTa.

Crienmanm3upoBaHHas MeOeb

ITomeienue s CaMOCTOATEIbHON pa6OTLI

KoMIiproTepHasi TEXHHKA C ITAKETOM
MS Office, ¢ moakiroueHueM K ceTu
«VlHTEpHET» U C IOCTYIIOM B 3JICK-
TPOHHYIO HHPOPMAIIOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCHU-
TeTa.

Crenunanu3upoBanHasi Mebesb

[Tomerienue Juist XpaHeHHUs U TPOPUIAKTHUECKOTO 00-
CIIy’)KMBaHHs y4eOHOT0 000py10BaHUS

Crnenanu3upoBaHHas MeOelb.
WHceTpyMeHT 115 npodHIIaKTUKY J1a-
O0paTOPHBIX YCTAHOBOK




