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Размещенное изображение


1. Ileaun ocBOEHUS TUCHMILIMHBI

K 0CHOBHBIM HeJSIM OCBOCHHUS JUCUUIUIMHBI «VICTOUHMKM 3HEPTUU U T'eHepauus
TEIUIOTBI B JHEPrOyCTAaHOBKax» aHalM3 W  BBHIOOP HCTOYHUKOB  SHEPTUU
TEIJIOTEXHOJIOTMYECKUX  MPOLIECCOB,  OCBOCHHE  PAIMOHAIBHBIX  TEXHOJOTWU
HCIIOJIb30BAaHUS SHEPrOHOCUTENIEN B TEIJIOTEXHOJIOIMUYECKUX PEAKTOPAX C PA3THMYHBIMU
TEIJIOTEXHUYECKUMH TMPUHUMUIIAMUA, METOJIOB pacueTra TEXHHUYECKUX CPEACTB JUIS
CKUTaHUS TOIUIMBA.

K ocHOBHBIM 3ajayamM OCBOCHUS JUCHMIUIMHBI «VICTOUHMKHA SHEPruud U
reHepanus TeIIOThl B YHEPTOYCTaHOBKAX» CJIEAYET OTHECTH:

— TIO3HAKOMUTh  OOydYalolmUMXcsi C OCHOBHBIMM HCTOYHUKAMHU  OSHEPTUU
TEIUIOTEXHOJIOTUYECKHUX MTPOLECCOB;

— Jath uH@OpMalKi0 00 OCHOBHBIX BHJAX OPraHUYECKOrO TOIUIMBA, €ro
XapaKTEPUCTHKAX U (PU3UKO-XUMUYECKUM OCHOBAM IPOLIecca TOPEHNS;

— Jartb WH(OpPMAIMI0O O MyTAX COBEPIICHCTBOBAHUS IPOLECCOB TE€HEpaluu
TEIJIOTHl U METOAaX MOoAaBICHUS OOpa30BaHMs BPEIHBIX BBIOPOCOB IMpU CHKUTAHUU
Pa3IMYHBIX BUJOB TOILJIMBA.

2. Mecro nucuuminnebl B cTpykrype OOII acnupanTypbl

Jucunminaa «/ICTOYHUKH SHEPTHHM U F€HEpalrs TEIUIOThl B YHEProyCTaHOBKAaX»
OTHOCUTCA K YHUCIY Y4YeOHBIX IUCUUILIMH broka 1 BapuaTMBHOW 4YacTH OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl aCTIMPaHTYPhI, TUCHUILINHEI 110 BeIOOpY (B1.B./IB1).

«/ICTOUHMKH 5SHEpPruM W TEeHEepalus TEIIOTBI B JHEProyCTaHOBKAaX»
B3aMMOCBSI3aHa JIOTMYECKHM M  COJEPKATEIbHO-METOJMYECKH CO  CIEAYIOLIUMU
mucrmmuinaamu OOIT:

B 6a3oBoit vactu (b1.B):

— DJEKTPO- ¥ TEIIOIHEPTreTUYECKUE CUCTEMBI U KOMILJIEKCHI;

B Bapuartusnoii yactu (b1.B):

— Metoabl UHTEHCU(DUKALIMK TETI0O00OMEHA B DHEPTETUUECKUX YCTaHOBKAX.

B 65oke nuctuniun o Beioopy (b1.B./JIB):

— DHeprodaaHChl TETIOAHEPTETUYECKUX CUCTEM ITPOMBIIIJICHHBIX MPEANPUSITHI;

— MojenupoBaHue MPOLIECCOB U ANMNAPATOB MPOMBIIUICHHON TETUIOIHEPTETUKH.

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs N0 TUCHHUILINHE (MOIYJII0),
COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMM 0CBOCHHS 00Pa30BaTeIbHOIMI
NMPOrpaMMblI

B pesynbpraTe OCBOCHMS AUCHMILIUHBI (MOIYJs) y 0O0ydarommxcs (popMUpyrOTCs
CJIeIyIOIME KOMIIETEHLIIMH U JOJIKHBI OBITh JOCTUTHYTBHI CIIEIYIOUIUME PEe3YJIbTaThl
oOy4eHHs Kak 3Tarn (OpMUPOBAHUS COOTBETCTBYIOIIMX KOMITETEHIIMNA:



B pe3yabTarte ocBOEHUs

Kof\(’l(l)'lI;Te o0pa3oBaTe/bLHOI ) IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yYeHHS MO
— NPOrpamMmMbl 00y4aromuincs JUCHHUILIHHE
JA0JIKeH 00J1a/1aTh
OIIK-2 | BiasieHUEM KyJbTYpOH 3HATD:
HAay4HOI'0 MCCICAOBAaHNA B ® OCHOBHBIC MCTOJIbI HAYYHOI'O HCCJICIOBAHMS B
TOM 4YHCIIE, C TOM YHCJIE, C UCIIOJIb30BAHUEM HOBEUIIINX
KCMOJIb30BAHUEM HOBEUIINX MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
nH(OPMALIMOHHO- TEXHOJIOTHI
KOMMYHUKAITMOHHBIX yMeTh:
TEXHOJIOT Ui ® [IPOBOJUTH Hay4YHBIC MCCII€OBAHUS B TOM YHUCIIC,
C MCIOJIH30BAaHUEM HOBEHIIIMX MH(POPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUI
BJIAaJeTh:
® KyJbTYypPOW HAYYHOT'O UCCJIEAOBAHUS B TOM YHCIIE,
C MCIIOJIb30BaHUEM HOBEHIINX MH(POPMAIIMOHHO-
KOMMYHUKAIMOHHBIX TEXHOJIOTUI
I1K-3 CIOCOOHOCTH MCIOIb30BATh 3HATh:

COBPCMCHHYIO allltapaTrypy u
TCXHUKY, a TaKKC MCTO/AbL
Hay4YHBbIX I/ICCJ'ICI[OBEIHI/II‘/'I IIpu
BBIITOJIHCHHUHU HAYYHBIX pa60T
B o0JtacTu TCILIOOHCPICTUKHU
1 TCIIIIOTCXHUKU

® METOJbl HAYYHBIX UCCIICAOBAHUHN NIpU
BBITIOJTHEHUH HAYYHBIX paboT B 00J1acTu
TEIJIOOHEPTETUKU U TETJIOTEXHUKH
yMeThb:
® UCIOJIb30BaTh COBPEMEHHYIO anmapaTypy u
TEXHUKY, a TAKKE METOJIbI HAyYHBIX
WCCJIEIOBaHM MPU BBIMOJIHEHUN HAYYHBIX paboT
B 00JIaCTH TEIJIOPHEPTETUKH U TETJIOTEXHUKHU
BJIAJIETh:
e METOJaMHU HAayYHBIX UCCIIEOBAHUN MTPH
BBITIOJTHEHUH HAYYHBIX paboT B 00J1acTH
TETJIOOHEPTETUKU U TETJIOTEXHUKH

4. CTpyKTYypAa U CoJepKaHUue TUCUMUIINHBI

O6HIaH TPYAZOCMKOCTb AW CHHUIIIINHBI «HcTouHukmn OHCPIUKU U I'CHCPpalusa TCILJIOTHI

B DHEProyCTaHOBKaX» COCTaBJsAECT 3 3aueTHbIC eAuHUIIBI, T.. 108 akageMudeckux yaca
(3 HUX 16 yacoB — useknuu, 16 YacoB — CEMHMHApCKHE 3aHATHS, /6 dYac —
camocTosTeNbHas paboTta aciupanToB). opma KOHTPOJIS - 3a4erT.

CrpykTypa M cojaepKaHue AUCUUILIMHBI «VICTOUHMKHA 3HEpPruu U TeHepanus
TEIUIOTHI B SHEPrOYCTAaHOBKAX» IO CPOKaM M BUJaM pabOThl OTpakeHbl B [IpuioxxeHun
1.

Copepxanue pa3iesioB IMCHUATIIAHBI

Tpernii cemecTp

Tema 1. CoBpemMeHHOE COCTOSIHME U MPO0JIeMbI JHEPreTHYeCKOro cekropa P@®

MupoBasi mnepcneKkTUBHas dHepreruyeckas cutyauus. IIporHo3 OCHOBHBIX
[IapaMEeTPOB 3HEPreTUYECKUX PBIHKOB. (OCHOBHBIE HAIIPaBIEHUS SKOJOTMYECKON
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MOJIUTUKA B JHEPreTHYecKoM cekTope P®. DHepreTuueckuil CEKTOp W BBIOPOCHI
MIaPHUKOBBIX ra3oB. [Iporuo3el yrieBonopoaHoil 3uepretiuku 10 2050 r.

Tema 2. Buusinne BbIOOpa MCTOYHHMKA JHEPrMHM M peaju3alUMU IMpolecca
reHepanum TemIoThl HA 3(PPeKTUBHOCTH PA0OTHI IHEPTOYCTAHOBOK

CymHocTh Tpoliecca TreHeparuu  TerioThl. [loBeimeHne 3¢ GEeKTUBHOCTH
SHEPrOMCIOJIb30BaHUA ITyTEM pPAalMOHAIBHOM OpPraHU3alMy MPOLECCOB TE€HEpalUU
TEIUIOThI U BEIOOPA UCTOYHUKA SHEPTUU B DHEPTrOyCTAHOBKAX.

Tema 3. YrieBoaopoaHoe TOIVIMBO - OCHOBHOM HCTOYHHMK DJHEPruM B
TeNJIOTENJI0TeXHOJIOT U

OO6mas knaccudukamus yrieBogopoaHoro toruBa. CoBpeMEHHbIE TEXHUUYECKUE
CpeACTBa CXKUTaHUsI Ta3zo00pa3Horo ToruiBa. COBpPEMEHHBIE TEXHUUYECKHE CpECTBa
CXKUTAHUS KUJKOro ToruBa. OCOOCHHOCTH MCIOJIB30BaHHUS TBEPIOTO TOIUIMBA Kak
ucToyHuKa »dHepruu. OCHOBHBIE TMpOIECChl Tra3uduKanmuy TBEPIOTO TOIUIMBA.
[Tosmyuenne cuHTE3 raza AJisl psiga MPOMBIIUIEHHBIX TPOU3BOJICTB.

Tema 4. Bbi10op PalUMOHAIbHBIX TEeXHOJIOTH I CKUTAHUSA B
TEIJIOTEXHOJIOTHYECKHX  PeaKkTopax ¢ Pa3jUYHbIMH  TEMJIOTeXHUYEeCKUMU
NPUHIUIIAMHA

OcoOEHHOCTH CKUTaHUS TOIUIMBA B HEProycTaHOBKaxX. BhIOOp palroOHAIBHBIX
TEXHOJIOTUNA TEeHEpalMy TEIJIOThl B JHEProyCTaHOBKAX C U3JydaromeMm (HakeiaoM, C
TLUIOTHOM CJIOEM, C TICEBAO0KUKEHHOM CJIOE€M, CO B3BEILIEHHOM CIJIOEM.

Tema 5. CoBpeMeHHbIe MeTOAbl MMOAABJICHHMSI M YJABJIMBAHUS BPEIHBIX
BbIOPOCOB B OKPYKAKOLIYIO CPeay

OcHOBHBIE ~ METOJBI  TOJABJICHHS  BPEAHBIX  BBHIOPOCOB TMPH  CHKUTAHUU
yTIEBOAOPOIOB. BiusiHue pexxuMHbIX (aKTOPOB Ha KOHIICHTPAIUIO BPEIHBIX BEIECTB.
OcoOeHHOCTH TIPOBEACHUS aHajdu3a IMPOAYKTOB CrOpaHHsl TPHU HCHOJIb30BAHUU
COBPEMEHHBIX KOMITBIOTEPHBIX I'a30aHAIN3aTOPOB.

Tema 6. Ucnosib30BaHMe NEPCIEKTUBHBIX U HOBBIX HCTOYHHUKOB JHEPrUM
JHEProyCTaHOBKAaX

OCOoOEHHOCTH HCMOJB30BAHUE TOIUIMBHO-KHUCIOPOJHOIO HMCTOYHHMKA SHEPTUMU.
OKOHOMHYECKME H  JKOJOTMYECKUE TMPEANOChUIKA  HCIOJIb30BAHUS  TOIUIUBHO-
KUCJIOPOJIHOTO UCTOYHUKA 3HEPTHUH. [[epCrIeKTUBBI MCTIOIB30BAHUS Ta303JICKTPUUECKUX
ropeiaok u miaa3MoTpoHoB. CoBpemeHHbIE 3(PGEKTUBHBIE TEXHOJOTHH TOJIYYCHHS
AIEKTPUYECKON U TETIJIOBOM SHEPTHH U3 OMOMACCHI.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Meronvka mnpenoaaBaHus AUCUMIUIMHBI «VICTOUHMKM S3HEPruM W TeHepauus
TEIJIOTHl B HHEPrOyCTAaHOBKAaxX» M peaju3alis KOMIIETEHTHOCTHOTO TMOoAXoJa B
M3JI0KEHUW W BOCHPUSITHUM MaTepuaia MpeayCMaTpUBAET UCIOJIb30BAaHUE CIIETYIOIINX
AKTUBHBIX M WHTEPAKTUBHBIX (OPM TIPOBEJACHUS TPYNIOBLIX, WHAUBUIYATbHBIX,
ayJUTOPHBIX 3aHATUHN B COYETAHUM C BHEAYyJAUTOPHOW pabOTOH C IENblo
dhopMupoBaHUs U pa3BUTHS TPOPECCUOHATILHBIX HABBIKOB O0YyYaIOIINXCSI:



— MOJTOTOBKA K BHIMOJHEHHUIO TPAKTHYECKHX paboT B ayIUTOpUSX By3a W Ha
MOIITHOCTSIX MPEIIPUSTHH-IAPTHEPOB;

— MO/ATOTOBKA, MPEJICTABIICHUE U O0CYXK/ICHUE MTPE3CHTAIINI Ha 3aHATHSIX;

— OpraHu3alys U MPOBEACHNUE TEKYIIEro KOHTPOJIS 3HaHUI acUPaHTOB B Gopme
0JIaHKOBOTO TECTUPOBAHUS;

— UCHOJBh30BAHWE WHTEPAKTUBHBIX (OpM TEKylero KOHTPOJS B Qopme
ayJUTOPHOTO U BHEAYAUTOPHOTO HHTEPHET-TECTUPOBAHUSI;

— TpOBEIEHHE MAaCTep-KJIACCOB JKCIEPTOB M CHENUAIUCTOB 10 METOAaM
COBPEMEHHOTO  TPOCKTUPOBaHUS W  3D-MOJETMPOBAHUS  TEIIOIHEPTETHYCCKHUX
YCTAaHOBOK, a Takke O(PQPEKTHBHBIX METOJOB OJKCIUTyaTallkd IMPOMBIILICHHBIX
TETUIOPHEPTETHUECKUX YCTaHOBOK.

6. OneHo4HbIe CpeacTBa AJIsl TEKYLIEro KOHTPOJIA YCIIeBAeMOCTH 110 HTOraM
OCBOCHUSI JUCHUILIMHBI U Y4eOHO-MeToAnYecKoe obecneyeHue caMoCTOATEIbHOM
padoThI aCIMPAHTOB

B mpomecce o00ydeHUsT HCHOJIB3YIOTCS — CIEAYIONIME OLIEHOYHBIE  (POpPMBI
CaMOCTOSITENIbHOM pabOThl aCHMUPAHTOB, OILEHOYHBIE CPEACTBAa TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH ¥ TIPOMEKYTOUHBIX aTTECTAITHI:

- TIOATOTOBKAa W BBICTYIUICHHE C TMPE3CHTAMEH W OOCYXJICHHEeM Ha TeMy
«CoBpeMeHHbBIE UCTOYHUKHU SHEPTUu TEIJIOPHEPTETUUECKUX  YCTAaHOBOK)
(MHIUBHUIYATIBHO JJISI KaXKJI0TO 00YUaroIerocs);

- peleHue CUTYaIMOHHBIX 3a/1a4, aHAIU3 TPUHSTHIX MPOEKTHBIX PEIICHUN;

- TECTUPOBaHUE.

OneHouHbIE  CpEACTBA  TEKYIIEro  KOHTPOJISI  yCIEBAEMOCTH  BKJIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI W 3ajiaHus B (opme OJaHKOBOrO W (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, TSI KOHTPOJISI OCBOCHUS 00YJaIONTUMUCS Pa3IeioB TUCIUATITAHBI.

OO0pa3Iel TECTOBBIX 3aJIaHNi, KOHTPOJILHBIX BOTIPOCOB W 3aIaHUI TSI TIPOBEICHUS
TEKYIIEro KOHTPOJISA, TPUBEIACHBI B IPUIIOKCHUH 2.

6.1. ®oH/ OLICHOYHBIX CPEICTB JAJIA MPOBeICHHUS MPOMEKYTOUYHON aTTeCTALMHU
00y4arIIuXCcs M0 JUCUMUILIMHE (MOIYJII0)

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHUEM 3TANOB UX ()OPMHUPOBAHNS B
npoiecce 0CBOCHUsI 00Pa30BaTeJbHON MPOTrPaMMBl.
B pe3yabTaTe 0ocBOeHHS TUCHUIUINHBI (MOAYJIs1) GOPMHUPYIOTCS CJIeXyIOLIHe

KOMIIeTEHIIUHN
Kona B pe3yabTaTte ocBoeHHs 00pa30BaTeJIbHON MPOrPaMMBbI
KOMIIeTEHIIUH 00y4arIuiics 10/KeH 00,1a1aTh
OHK-Z BIaACHHUCM KyHBTypOﬁ HAy4YHOT'O UCCJIICAOBAaHUA B TOM YHCJIC, C UCTIOJIb30BAHUCM
HOBEHIINX MHPOPMAIIIOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHI




I1K-3 CIOCOOHOCTBIO HCIOJIB30BATh COBPEMEHHYIO amnaparypy M TEXHHUKY, a TaKxke
METO/bl HAayYHBIX MCCIEOBAHUI MPH BBHIMOJIHEHUH HAY4YHBIX paboT B 00jacTu

TECINIOOHEPI'CTUKH U TCIINIOTCXHUKHU

B mpouecce ocBoeHuss 00pa3oBaTENbHON MPOrpaMMbl JTAHHBIE KOMIIETEHLWH, B
TOM YHCII€ UX OTIEIIbHBIE KOMIIOHEHTBI, (POPMUPYIOTCA MOATATHO B XOJAE OCBOCHUS
0o0y4arouMMuUCs JUCHUIUIMH (MOAYJIEH), MPAKTHK B COOTBETCTBUU C YYEOHBIM IIJIAHOM
U KaJeHIapHbIM TpaduKkoM y4eOHOTO Ipoliecca.

6.1.2. Onucanue noka3aresed 1 KPUTEPUEB OLEHNBAHUS KOMIICTCHIM,
(hopMHpyeMBIX 110 HTOraM OCBOCHHS AUCHUILIUHBI (MOIYJIS1), OMUCAHUE IIKAJ
OlleHMBAHUA

[TokazaTenem  OlLlEHMBaHUS KOMIIETEHLMH Ha  pa3MYHBIX  JTamax  HX
(bopMHUpPOBaHUS SBIISICTCS TOCTIDKCHHE OOYYAIOIUMHUCS IUIAHUPYEMBIX Pe3yIbTaTOB
00y4eHUs MO JUCHUIUIUHE (MOJTYJIIO).

OIIK-2 - BiajgeHHeM KYJbTYPOil HAayYHOr0 HCCJIEJOBAHHS B TOM 4HCJe, ¢ HCINOJb30BaHHEM

HOBelMX HH(POPMAIHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOT Wil

Kpurepun oueHuBanus

Ounenka
Onenka
«HEY/10BJIETBOPH Ouenka
Ouemca «Xopouio» «OTIHIHO»
Iloka3zareipb TEJBbHO» HJIHN «YAOBJICTBOPUTECIbHO o -
< HJIM MOBBIINICHHBIN HJIN BBICOKHH
OTCYTCTBHE » WJIN HU3KOU
YPOBEHb OCBOCHUS YPOBEHb
copmupoBanHO YPOBEHb OCBOCHMS
KOMIICTCHIIMU 0CBOCHMUA
CTH KOMIICTCHIIMH
KOMIIETCHIIUN
KOMIIETCHIIUHU
3HATh: OO6yuatommiics Obyuarommiics Obyuarommiics OO6yuarontuiics
OCHOBHBIE JIEMOHCTPUPYET JIEMOHCTPUPYET HEMOTHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET
METOJIBI MOJIHOE OTCYTCTBHE COOTBETCTBHE CIIEYIOLINX YaCTHYHOE COOTBETCTBHE | TOJIHOE
Hay4YHOTrO WK HEZIOCTATOYHOE 3HAHWH: OCHOBHBIC METOJBI | CICIYIOLIMX 3HAHHM: COOTBETCTBHE
HCCIICIOBAHHUS B | COOTBETCTBHE Hay4YHOTO HCCIICOBAHNS B OCHOBHBIE METO/IbI CIIEIYFOIIIX

TOM YHCJIC, C
HCIIOJIb30BAHUEC

CIIEIYIONINX 3HAHUN:
OCHOBHBIE METOIBI

TOM 4YHUCIIEC, C
HCIIOJIF30BaHNEM HOBEHIIHX

HAYy4YHOI'0 UCCJIICAOBAHMS
B TOM 4uCIJIEC, C

3HAHMI: OCHOBHBIC
METOAbI HAYYHOI'O

M HOBEMIIIHNX HAYYIHOTO HHPOPMAINOHHO- HCIIOJIb30BaHHEM HCCIICJOBAHUS B
HHPOPMALMOHH | MCCIICIOBAHUS B TOM | KOMMYHHUKAITHOHHBIX HOBEHIIIHX TOM YHCJIE, C
o- qucie, ¢ TexHojoruil. Jlomyckatorcs UH(POPMAITUOHHO- HCIOJIB30BaHUEM
KOMMYHHKAITUO | HUCIMOJb30BaHUEM 3HAYUTEJIbHBIE OIIMOKH, KOMMYHHUKAITMOHHBIX HOBEHIINX
HHBIX HOBEHIINX TIPOSIBJISIETCS TEXHOJIOTUH, HO “HPOPMAITHOHHO-
TEXHOJIOTHH MH(POPMAIIMOHHO- HEIO0CTaTOYHOCTh 3HAHUH, JIOTTYCKalOTCS KOMMYHHKAITHOHH
KOMMYHHKAITMOHHBIX | TIO PsIy TOKa3arTenei, HE3HAYMTEIbHEIE BIX TEXHOJIOTHH,
TEXHOJOTUH 00y4JaOIINICS UCTIBITBIBAET | OMIMOKH, HETOYHOCTH, CBOOOIHO
3HAUUTENbHBIE 3aTPYAHCHUS | 3aTPYIHEHUS NIPU onepupyer
MIpU ONEPUPOBAHUU AHAJIMTHICCKUX PHOOPETEHHBIMU
3HaHUSIMHU [IPH UX TIEPEHOCE | ONepalusix. 3HAHMSIMH.

Ha HOBBIC CUTYallUH.




yMeThb: OOyuaroniuiics He OOyu4aronmiics OOyuatronmiics OO0yuarontuiics
[IPOBOJUTH yMeEeT UK B JEMOHCTPHUPYET HEIMOJIHOE JEMOHCTPHUPYET JIEMOHCTPUPYET
Hay4HbIe HEJIOCTaTOYHOM COOTBETCTBHUE CIEAYIOLIUX YaCTUYHOE COOTBETCTBUE | ITOJIHOE
HCCIIEIOBaHUS B | CTEIIEHH YMEET YMEHUH: NpPOBOJIUTH CIEIYIOINX YMEHUM: COOTBETCTBHE
TOM YHCIIE, C IIPOBOAUTH HAYUHBIE Hay4HbIE UCCIIEIOBAaHUS B TIPOBOJUTH HAYYHBIE CIEeYOLINX
HCITOJE30BaHUE | MICCICIOBAHUSA B TOM | TOM YHCIE, C HCCJICTOBAHHUSA B TOM YMEHHUIL:
M HOBEHIIIHX qHcie, ¢ HCITOJIb30BaHUEM HOBEHIINX | YHCIIE, C IIPOBOJUTH
WHPOPMALMOHH | WCHOJIH30BaHUEM HHPOPMAITNOHHO- HCITOJIE30BaHUEM Hay4HbIE
o- HOBCHIITNX KOMMYHUKALMOHHBIX HOBEHUIITHNX HCCJICIOBAaHMS B
KOMMYHHUKAIMO | WH(POPMAIMOHHO- TexHozioruil. Jomyckatorcs UH(POPMAIUOHHO- TOM YHCIIE, C
HHBIX KOMMYHHUKAIIMOHHBIX | 3HAYUTEIBHBIC ONIUOKH, KOMMYHHUKAITUOHHBIX HCIOJIb30BaHUEM
TEXHOJIOIUi TEXHOJIOTUH NpOSABIAETCS TEXHOJIOTUM. YMEHUA HOBEHIIINX
HEJI0CTaTOYHOCTb YMEHHIA, OCBOEHBI, HO HHPOPMAIUOHHO-
0 psAy MOKa3aTese, JIOTYCKal0TCA KOMMYHHUKAIIUOHH
00yYaroIuUiCs UCTIBITBIBACT | HE3HAUYHUTEIILHBIC BIX TEXHOJIOTHIA.
3HAYUTEIIbHBIC 3aTPYAHEHNS | OMIMOKH, HETOYHOCTH, CB00OIHO
NIpY ONIEPUPOBAHUU 3aTpyAHEHUS IpU Onepupyer
YMEHUSIMU IPU UX NIEPEHOCE | AaHATUTUYECKUX IpHOOPETEHHBIMHU
Ha HOBBIE CUTYaLlUH. onepanusix, NepeHoce YMEHUSIMH,
YMEHHI Ha HOBBIE, MIPUMEHSIET UX B
HECTaH/IapPTHHIE CUTYaIIUsAX
CUTYaIlUH. MOBBIIIEHHOM
CIIOKHOCTH.
BJIa/1e€Th: OO0yJatomimiics: He OO0yuJatommiics BiageeT Obyuatommiics yactuyHo | OOydJarommiics B
KyJbTYpOH BJaJceT HIU B METOJaMU KYJIbTYpOil BIIAZICET KyJIbTYPOU IIOJIHOM 00BEME
HAy4HOTO HEA0CTAaTOYHOM Hay4HOT'O MCCIIE0BAHUS B Hay4HOT'O MCCIEAOBAaHUs | BIaAceT
HCCJICTIOBAHUA B | CTCIICHU BJIAJICET TOM 4YHCIIE, C B TOM YHCIIE, C KyJbTYpOUr
TOM YHCIIE, C KyJbTYpOH HAYYHOTO | MCIONBb30BAHHEM HOBEHIIUX | UCTOJIH30BAHUEM Hay4HOTO
UCITIONB30BaHUE | HUCCIICIOBAHUS B TOM | MH(OPMAIIMOHHO- HOBEHIINX HCCIIEOBAaHKS B
M HOBEHIIIHNX 4yucie, ¢ KOMMYHUKAIIMOHHBIX UH(POPMAITUOHHO- TOM YHCIIE, C
HHPOPMAIMOHH | HUCIOJIh30BaHUEM TEXHOJIOTHIi B HEIIOJITHOM KOMMYHHKAITTOHHBIX HCIOJIE30BaHUEM
o- HOBEHUIIUX o0beMe, TOMyCKArTCs TEXHOJIOTUI, HABBIKK HOBEHUIIHX
KOMMYHHUKAIMO | WHGOPMAIIMOHHO- 3HAYMTENILHBIE OIIMOKH, OCBOEHBI, HO HH(POPMAIHOHHO-
HHBIX KOMMYHHUKAIIMOHHBIX | HPOSBISETCS JIOIyCKal0TCA KOMMYHHKAIIMOHH
TEXHOJIOTHH TEXHOJOTUH HEJOCTaTOYHOCTH BIaJCHUA | HEe3HAYUTEILHBIE BIX TEXHOJIOTHH,
HaBbIKaMU IO psiay OIIMOKHU, HETOYHOCTH, CcBOOOJIHO
ToKa3aTejeH. 3aTpyAHEHUs IPU MPUMEHSIET
OOyJaronuiics NCIBITHIBACT | aHATUTHYECKIX [I0JIyY€HHBbIE
3HAUUTENIbHBIE 3aTPYAHEHUS | OlepalusX, IepeHoce HaBBIKH B
NP MPUMEHEHUH HABBIKOB B | YMEHUI Ha HOBBIE, CUTYaIIUsAX
HOBBIX CUTYAIIHsIX. HECTaH/IaPTHBIE MOBBIIIEHHO
CUTYaIlUH. CJIOKHOCTH.

IIK-3 - cnoco0HOCTHI0 MCIOJIB30BATH COBPEMEHHYIO allNapaTypy M TeXHHKY, a TaKyKe MeTO/bl
HAYYHBIX MCCJIEI0BAHWN NPH BBINOJHEHHMM HAYYHBIX pPadoT B 00/1aCTH TeNJOIHEPreTHKH H

TCILJIOTEXHUKHN

3HATH: OO0yJatomimiics OOyJatormmiics OO0yJatommiics OO0yyarontuiics

METOJIBI JICMOHCTPHUPYET JIEMOHCTPHPYET HETOIHOE JIEMOHCTPHPYET JIEMOHCTPUPYET

HAYYHBIX MOJHOE OTCYTCTBUE COOTBETCTBUE CJICTYFOIIIX YaCTHYHOE COOTBETCTBHE | ITOJIHOE

HCCIIeTOBaHUI WM HEJJOCTATOYHOE 3HAHUIl: METOMABI HAyYHBIX CIICAYIOIINX 3HAHUN: COOTBETCTBHE

npu COOTBETCTBHE HCCIICAOBAHMI TIPU METOJ[bI HAYYHBIX CIIeIYFOIIMX

BBITIOJTHEHUH CIICAYIONINX 3HAHUN: | BBIIOJIHEHUH HAYYHBIX HCCIICAOBAHMIA IPU 3HAHMHA: METOIbI

HAY4YHBIX Pa0OT | METOBI HAYYHBIX paboT B 0bacTu BBITIOJTHEHUH HAYYHBIX HayYHBIX

B oOacTu HCCIIEI0OBaHUM NIpU TEIJIOOHEPTETUKU U pabot B obmacTu HCCIIeI0BaHuil Ipu

TEIUIO3HEPTETH | BBIOJHEHUH TEIMIOTEXHUKH. TEIUIOIHEPTETUKH U BBITIOJTHEHUH

KW H HAYYHBIX paboT B JlomyckarTest TEIMJIOTEXHUKH, HO Hay4YHBIX PaboOT B

TEIJIOTEXHUKH obnacTu 3HAYUTENbHBIC OIIHOKH, JIOITy CKAarOTCS obyacTu
TEIUIOYHEPTETUKH U MIPOSIBISIETCS HE3HAYUTENIbHbBIE TEIUIO3HEPTETHKH

TCIIIOTEXHUKN

HCJOCTAaTOYHOCTD 3HaHPII>i,

OIHI/I6KI/I, HCTOYHOCTH,

" TCIINIOTCXHUKU,
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0 psify MmoKa3aTenel,

3aTpyIHEHUs IpU

cBOOOIHO

00yYaroIUiCs UCIIBITHIBACT | aHATUTHYCCKUX onepupyer
3HAYUTENbHbIC 3aTPYAHCHUS | ONEpalusix. MPHOOPETCHHBIMU
TIPH OTIEPUPOBAHUHU 3HAaHUSAMH.
3HAaHUSAMH [P UX TIepeHoce
Ha HOBBIE CUTYaIlHH.
yMeThb: OOyuaromuiicst He OOyuarouuiics OOyuarommiics OO0yuaronuiics
HCTIOJIb30BATh yMeeT U B JIEMOHCTPHUPYET HEMOJIHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET
COBPEMEHHYIO HEJA0CTaTOYHOU COOTBETCTBHUE CIEAYIOLIUX YAaCTUYHOE COOTBETCTBUE | IOJIHOE
anmnaparypy u CTENIEHH YMEET YMEHHUH: HCIOJIb30BaTh CIETYIOIINX YMEHUH: COOTBETCTBUE
TEXHHUKY, a HCIIONBb30BaTh COBPEMEHHYIO allapaTrypy U | UCIOIb30BaTh CIIEYFOIITIX
TaKXKe METOIBl | COBPEMEHHYIO TEXHHUKY, a TAKKE METOJIBI COBPEMCHHYIO YMCHHI:
HaYYIHBIX anmaparypy u HAYYHBIX UCCIICTOBAaHHUNA anmaparypy U TEXHHUKY, a | HUCIIOIb30BaTh
HCCIIeTOBaHUN TEXHHUKY, a TaK¥Ke TIPY BBHITIOJIHCHUN HAYYHBIX | TaK)Ke METOIBI HAYYHBIX | COBPEMEHHYIO
pu METOBI HayIHBIX pabot B obiacTu HCCIICIOBAHUN TIpH amnmaparypy u
BEITIOJTHEHUH WCCIIeTOBaHUN TIPH TEIUIO’HEPTETHKH U BBITIOJTHEHIH HAYYHBIX TEXHHUKY, a TAKKE
HAYYHBIX Pa0OT | BBITIOJHCHUU TeIMIOTEXHUKH. paboT B o0OacTu METO/Ibl Hay4HBIX
B 0o0acTu HAYYHBIX paboT B Homyckarotes TETUJIOPHEPTETHKU U WCCIeI0OBaHUI pu
TEIJIOPHEPTeTH | 00JIaCTH 3HAYUTEIIbHBIC ONIUOKH, TEIUIOTEXHUKH. YMEHUSI | BBIIOJHEHUH
KU U TETJIOPHEPTETHUKU U TIPOSIBJIETCS OCBOEHBI, HO HAYYHBIX PaboOT B
TEIJIOTEXHUKHU TETJIOTEXHUKHU HEJI0CTaTOYHOCTh YMEHHI, JIOTTYCKal0TCA o0actu
IO PsLy MOKa3aTesei, HE3HAYHTEIbHBIC TEIUIOPHEPTETHKH
00yJaroImuiics NCOBITHIBACT | OIIHOKH, HETOYHOCTH, U TETUIOTEXHUKH.
3HAYHUTENBHBIC 3aTPYAHCHUS | 3aTPYJHEHUS IIPU CpoboxHO
TIPH OTIEPUPOBAHUHU AHATTUTHYECKIX oTepupyer
YMEHHSAMU TIPH UX TIEPEHOCE | OIEpaIusX, IIepeHOCEe pHOOPETEHHBIMHU
HA HOBBIC CUTYaIlHH. YMCHUH Ha HOBEIE, YMCHHSMH,
HECTaH/IapPTHHIE MPUMEHSCT UX B
CUTYaIluu. CUTYaIIUsAX
MOBBIIICHHOU
CJIOHOCTH.
BJIa/1e€Th: OO0yJatomimiics: He OOyJarommiics BIaaeeT Obyu4atommiics yactuyHo | OOydarommiics B
MeTOIaMu BJAJCCT W B METOJaMH HayIHBIX BIIAJICCT METOJAMH MIOJTHOM 00beMe
HAYYHBIX HEIOCTaTOYHOH HCCIICIOBAHUN TIPU HAYYHBIX UCCIICIOBAHUN | BIIaleeT METOIaMU
HCCIeIOBaHUI CTENeHH BIIaJieeT BBITIOJTHEHUH HAYYHBIX MIPH BBITIOJTHEHUH HAYYHBIX
pu METOJIaM1 Hay4YHBIX paboT B 0bacTu HAy4YHBIX paboT B WCCIIeI0OBaHUI pU
BBITIOJTHEHUH WCCIIeIOBaHUH TIPU TETJIOPHEPTETHKU U obnactu BBITIOJTHEHUH
Hay4YHBIX PabOT | BBIMOJHEHUH TEMJIOTEXHUKH B HETIOJIHOM | TETJIOOHEPTETUKH U HAY4YHBIX PabOT B
B 00JacTH HAy4YHBIX paboT B o0Bpeme, TOMyCKarTCs TETUIOTEXHUKHU, HABBIKKU obmacTu
TEIJIOPHEPTETH | 00JIaCTH 3HAYUTENbHBIE OITHOKH, OCBOEHBI, HO TETJIOPHEPTETUKU
KA U TEIUIOYHEPTETUKH U TIPOSBISIETCS JIOITy CKarOTCs U TETUIOTEXHUKH,
TEIUIOTEXHHUKH TEIUTOTEXHUKH HEJIOCTaTOYHOCTh BIIAJICHUS | HE3HAYHUTEIHHBIC cBOOOTHO
HABBIKAMH TIO PATY OMMOKH, HETOYHOCTH, MIpUMEHSET
oKa3aresei, 3aTpyaHEHUS MIPH MOy YCHHBIC
OOy4aronmiics NCIBITHIBACT | aHATUTHYECKIX HaBBIKH B
3HAUUTENbHBIE 3aTPYAHCHUS | OTEpaIusX, IepeHoce CUTYaIIUsAX
NP MPUMEHEHUH HABLIKOB B | YMEHUI Ha HOBBIE, MOBBIIIIEHHON
HOBBIX CUTYAIIHsIX. HECTaH/IaPTHHIE CJIOHOCTH.
CUTYaIlUH.

[ITkaybl OLIEHUBAHUSA PE3YIBTATOB IPOMEKYTOYHOM aTTECTAUU U UX OMTUCAHUE:

dopMa MPOMEKYTOYHOM aTTECTALUM: 3a4eT.

[IpomexxyTouHas arrectanusi oOydarommxcs B ¢GopMme 3a4€ra MPOBOAMUTCS IO

pe3yibTaTaM BBINOJHEHUSI BCEX BUJOB YUE€OHOU paboOThl, MPEIyCMOTPEHHBIX YUeOHBIM

IJIaHOM MO JAHHOW AUCHUIUIMHE (MOAYJIO), MPHU 3TOM YUYHUTHIBAIOTCA PE3YJbTAThI

TCKYHLICTO KOHTPOJIA YCIICBACMOCTHU B TCUCHHUC CEMCECTpPA. OHeHKa CTCIICHU NOCTMXKCHUA
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00yYaroIMMHUCS TUIAHUPYEMBIX PE3YyJbTaTOB OOYyYEHHUs MO AMCIUILIMHE (MOIYJIIO)
MIPOBOAUTCS MpENoJaBaTesieM, BEAYIIUM 3aHATUS 10 JUCHUILIMHE (MOAYJI0) METOIOM
JKCIIEpPTHOW oOmeHKU. [lo wuToram mNpOMEKYTOYHOW AarTecTalud MO JUCHUIUIMHE
(MOYJTI0) BBICTABJISIETCS OLICHKA «3aU4TEHO» WU «HE 3aYTEHOY.

K mpoMexyTOuHOW aTTeCTaluy JOIMYCKAITCS TOJIBKO CTYACHTHI, BHIMOJHUBIINEC
BCE BHUbI YUYCOHOM pabOThI, MPeyCMOTPEHHBIE padodeil mporpaMMoi o JUCITUTLIINHE
«VcTOUHMKM ZHEPTUM W TeHepalus TeIUIOThI B DJHEProycTaHoBKax» (paboTa Ha
CEMHHApe, y4acTHe B IUCKYCCUAX U 3aIUTHIN pedepar)

HIxkana
OlleHUBaHUSA

Onucanue

BoinonHensl Bce BUIbl Yy4eOHON pabOThI, MPENyCMOTPEHHbIE YYEOHBIM IJIAHOM.
CTyneHT 1eMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB IPUBEICHHBIM
B Ta0nHIax IMOKa3aTenel, onepupyeT MpPUOOPETEHHBIMH 3HAHUSIMHU, YMEHHIMH,
3auTeHo HaBBIKAMH, MPUMEHSET WX B CUTyallUsX MOBBIIMIEHHOW ciokHocTu. [Ipu sTom
MOTYT OBITh TOMYIICHbI HE3HAYUTEIbHbIC OIIMOKH, HETOYHOCTH, 3aTPyIHEHUS IPU
QHATUTUYECKUX  OMepalusix, I[epeHoce 3HAaHUW W yMEHUW Ha HOBBIC,
HECTaHJIapTHBIE CUTYyalUH.

He Beimonnen onuH wiu 0Oojee BUIOB y4eOHOH pabOThI, MPEeXyCMOTPEHHBIX
y4eOHbIM TIaHOM. CTYIEHT JEMOHCTPUPYET HEIMOJHOE COOTBETCTBHE 3HAHUM,
YMEHHM, HaBBIKOB NPHUBEIECHHBIM B TaOJHIIAX [OKa3aTeneil, JOMyCKalTCs
3HAUYUTEINIbHBIE OIIMOKU, MPOSBIIETCS OTCYTCTBUE 3HAHHM, YMEHHUH, HABBIKOB I10
pALy IIOKa3areyie, CTYIEHT MCIBbITBIBACT 3HAYMUTENIbHBIE 3aTPyAHEHUs] IIPU
ONEPUPOBAHUH 3HAHUSIMHU U YMEHUSIMH MPH UX IIEPEHOCE HA HOBBIE CUTYallUH.

He 3aureno

@DOHIIBI OIICHOYHBIX CPEJICTB TPEJCTaBIEHbl B TMPUIOKEHUSIX K pabouei
[porpaMMme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecnieueHne JUCHUIINHbI

a) OCHOBHAas JiUTeparypa:

1. O6mas sHepretuka: yueoHoe nocobue / B.B. Illanomnukos, E.B. KouapsH,
H.I'. Auapeiiko [u ap.]. — Kpacnomap: Ky6I' TV, 2020. — 287 c. — ISBN 978-5-8333-
0955-1. — TekcT: >neKkTpoHHbIN / JlaHb: 3IEKTPOHHO-OMOIMOTEYHAS CHUCTEMa. —
URL: https://e.lanbook.com/book/167042

2. Kpbuios, B.. Oprannueckoe TOTUIMBO U CIIOCOOBI €r0 CKUTAHUSI B TOMOYHBIX
YCTPOMCTBAX KOTENbHBIX arperaroB: yueoHoe nocoodue / B.W. Kpwuios, /1.B. Kpbuios.
— Cankr-IletepOypr: TII'YIIC, 2017. — 57 c. — ISBN 978-5-7641-1061-5. — Tekcr:
ANEKTPOHHBIN //  JlaHb: ANEKTPOHHO-OMOMMoTeunas  cuctema. —  URL:
https://e.lanbook.com/book/111737.

3. MouceeB b.B. IlpombinuieHHas TemiosHepreTuka [DIEKTPOHHBIA pecypc]:
yueb6. / b.B. Mowucees, FO./[. 3emenkoB, C.FO. TopomoB. — DneKkTpoH. naH. —
Tromens: TroM'HI'Y, 2014. — 236 c.



4. Tennosnepretuka u TemnorexHuka: CnpaBouHas cepus: B 4 ku. Ku. 4.
[TpompIniuieHHAsT TETUIOAPHEPTeTUKA W TEIUIOTEXHUKA: CIPABOYHHK [ DJIECKTPOHHBIN
pecypc]: caopaB. — DnekTpoH. AaH. — MockBa: M3narensckuii jom MOU, 2007. —
632 c.

5. CazanoB b.B. [IpomblllieHHBIE TEIIOAHEPTETUYECKUE YCTAHOBKUA M CHUCTEMBI:
y4e0. mocobue ais By30B [DIEKTpOHHBIN pecypc]: yuebd. mocodue / b.B. Cazanos, B.1.
Curac. — DnekTpoH. naH. — Mocksa: U3narensckuii njom MOU, 2014. — 275 c.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. TemnnooOmennble anmnapatel TOC: cripaBounuk: B 2 KH. Knura 1 [DnexkTpoHHbIN
pecypc]: crpas. / JlamuroB A.3. [u ap.]. — DaexTpoH. naH. — Mocksa: M3narensckuii
nom MOBU, 2016. — 490 c.

2. CemenoB b.A. MHxkeHEpHBI HKCIIEPUMEHT B MPOMBIIICHHON TEIUIOTEXHHKE,
TEIJIOPHEPIeTUKE U TEIUIOTEXHOJOTUSAX [DJIEKTpOHHBIA pecypc]: yued. mocodbue —
OnektpoH. naH. — Cankrt-IlerepOypr: Jlans, 2013. — 384 c.

3. TenosHeprernyeckre ycTaHoBKUA: COOpHMK HOPMATUBHBIX JIOKYMEHTOB
[DnexTpoHHBIN pecypc]: ¢6. — DnekTpoH. 1adn. — MockBa: DHAC, 2013. — 384 c.

4. JI3ro3ep B.S. TennorexHuka u TeruioBasi pabora medeil: YdyeOHoe mocoOue
[DnexTpoHHBIN pecypc]: yuebd. mocodue — InekTpoH. aaH. — Caunkrt-IleTepOypr:
Jlann, 2017. — 384 c.

5.MakapoB A.H. TemiooOMeH B  3IEKTPOAYroBbIX U  (haKeJIbHbIX
METaJUTypTMUECKHX IeYaX M DHEPreTHMUECKUX YCTAaHOBKaX [DIEKTPOHHBIA pecypc]:
yue0. mocobue — DnekTpoH. naH. — Cankt-IletepOypr: Jlans, 2014. — 384 c.

B) IPOrpaMMHOe o0ecrnevyeHre U HHTePHeT-pecypcehbl:

[IporpamMMHOe obecrieueHue He MPEayCMOTPEHO.

BapuaHTbl KOHTpOJIBHBIX 3aJIaHUM IO JUCHUIUIMHE MPEACTABICHbl Ha calTax:
http://i-exam.ru.

[Tone3npie yueOHO-MeTOANYECKUE U UH(OPMAIIMOHHBIE MaTepUabl IPEACTABICHbI
Ha calrax:

https://e.lanbook.com/journal/2560

https://e.lanbook.com/journal/2416

OnekTpoHHas oubnmnoreka — https://online.mospolytech.ru/course/view.php?d=7621

OBbC «YHuBepcuteTckas Oubnmnoreka oHiaitH» — https://biblioclub.ru

OBC «Jlanb» — https://e.lanbook.com

OBbC «Znanium.comy — https://new.znanium.com

Oo6pazoBatenbHas miargopma FOpaiit — https://urait.ru

HanwonanpHas snexkrponHas oubanoreka — https://rusneb.ru

Ha xommbroTepax (kadeapbl, KOMIBIOTEPHBIE KJIacChl) — MO MPSAMOU
cceuike http://172.16.3.18:8080/docs/ cmpaBounas cuctema «Texskcmept» (AO
«Koneke»)

8. MarepuajibHO-TEXHHYECKOE O0ecnedeHrue TUCIMILIMHBI

CneunanusupoBanHas ydeOHas saboparopusi kadenpsl «IIpombliieHHas
terosHepreTrka» Ayn. AB2406, ocHamenHas 1a00paTOPHBIMU yCTAaHOBKAMMU:
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- «Omnpegenenne kodpdunueHTa TeMNEPaTypONpPOBOAHOCTH CTadl METOJ0M
PETYJSIPHOTO PEKUMAY;

- «Ompenenenue kodd¢uIMeHTa TEIUIONepeaadyd MPU BBIHYKICHHOM TEUEHHUH
KHUJIKOCTHU B TpyOe (TpyOa B TpyOe)»;

- «Onpenenenne koxppuImeHTa Teronepe1ayd METOA0M PETYIISIPHOTO PEKUMaY,;

- «Ompenenenne kod(pPuIMEHTa TEMJIOOTAAYH TMPH IMY3bIPHKOBOM KHUIICHUH
KUJAKOCTH HA LIWIIUHIPE);

- «Onpenenenne kodhdUIMeHTa TEMIONPOBOJHOCTH TBEPABIX TEI METOJIOM
UIUHIPUYECKOTO CIOS.

Mynbrumenuitnass ayautopusi kadeapbl «lIpombllieHHas TEMIOPHEPTETUKA
Ayn. AB2415, ocHaiieHHas OprTeXHUKOW U MyJIbTUMEUa cpeactBaMu (mpoektop, T1K
u gap.), a Ttakke ayauropun koprnyca YPBAH.TEXHOI'PAJI WuHOBanuoHHO-
oOpa3oBarenbHOTO KoMILiekce «TexHorpaa», KOTOPBIM PacIoyioKEH Ha TEPPUTOPUU
BJIHX.

9. MeToauuecKkue PEKOMEHIANUMN IJIA IIPeroaaBaTe st

[IpenomaBanne AUCIUTIINHBI «VICTOYHUKHA JHEPTUHW W TEHEpAlUs TEIUIOTHI B
HHEPTOyCTAHOBKAX» MMEET CBOCH IEJIbI0 03HAKOMHUTH ACTIMPAHTOB C JOCTHKCHHSIMHU B
00JIacCTH TEHEpAIMK TEIUIOTHI B SHEPTOYCTAaHOBKAX, MPOCKTUPOBAHMS W AKCIUTyaTaIluu
TEIJIOPHEPTETUUECKUX YCTAHOBOK, JOOUTHCS YSICHEHHS HUMH 3(PGEKTHUBHBIX METOJIOB
MOJICIIUPOBAHUS, pacyeTra MPOMBIIUIEHHOTO OOOpY/IOBaHUS M DHEProyCTaHOBOK,
Mopsiika WX TMPUMEHEHUs, NMPUBUTh UM MPAKTHUECKHE HABBIKM HCIOJB30BAHUS ITHX
3HAHUM.

[IpenonaBanue MUCHUILTUHBI ocyliecTBiseTrcs B cootBercTBun ¢ ®I'OC BO.

Llenvl0 METOAMYECKUX PEKOMEHJAIMN SIBIISIETCA TMOBBIMICHHE S(PPEKTUBHOCTU
TEOPETHUECKUX M MPAKTUUECKUX 3aHATHUN BCIECACTBHE 0OJiee YETKOW WX OpTraHW3alluy
MpErnoIaBaTesieM, CO3/JaHMs IIEeJIEBBIX YCTAHOBOK IO KaXJIOW TeMeE, CHCTeMaTH3alluu
Marepuanga I0 KypCy, B3aWMOCBS3W TEM Kypca, TIOJHOTO MaTepHAIbHOTO |
METOJIMYECKOro o0ecrieueHus 00pa3oBaTeIbLHOIO Mpolecca.

Cpeocmea obecneueHus 0C80eHUSL OUCYUNTIUHDBL

[Ipy wW3y4eHWW JUCHUIUIMHBI PEKOMEHIYETCS HCIIOIb30BaTh  CIIETYIOIIHEC
CpeACTBa:

— PEKOMEHIyeMYI0 OCHOBHYIO U JIOTIOJHUTENbHYIO JIUTEPATYPy;

— METOAMYECKUE YKa3aHUsI U TIOCOOMS;

— KOHTPOJIbHBIE 3aJIJaHUs JUTsI 3aKPETJICHUS] TEOPETUIECKOTO MaTepHraa;

— DJIGKTPOHHBIE BepCUM (elepaabHbIX 3aKOHOB, YYEOHUKOB M METOAMYECKUX
yKa3aHUW [JI BBITIOJIHEHHS] TPAKTUYECKUX pabOT M CaMOCTOSITEIBHOU pPabOTHI
aCIIUPAHTOB.

Memoouueckue pekomeHoayuu no Opeanu3ayuu U3y4eHusi OUCYUNIUHbl

Jlmst  MakCUMajJbHOTO YCBOCHHUS JHCIMIUIMHBI PEKOMEHIYETCS H3JI0KCHUE
JICKIIMOHHOTO MaTepHala ¢ AJIeMEHTaMHU 00CY KJICHHUS.

B kadecTBe METOIMKY MPOBEACHUS MTPAKTUICCKUX 3aHATHH MOYKHO MPEIOKHUTD:

1. Cemunap — 00Cy>KJ€HUE CYIIECTBYIOIIMX TOUYEK 3pEHUs Ha MPOOJIEeMy U IyTH €€
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penieHus.

2. TemaTnueckue AOKIAAbI, MO3BOJSIONINE BHIPAOATHIBATH HABBIKK ITYOJIUYHBIX
BBICTYILJICHUM.

Jlis  MakCHMajabHOTO YCBOGHHUS JUCHUMIUIMHBI PEKOMEHAYETCS TpOBEICHUE
MUCBMEHHOTO oOmpoca (TECTUPOBAHME) ACHHUPAHTOB IO MaTepHaiaM JAUCLUTLIIHHBL.
[TonGopka BOMPOCOB HJIsi TECTUPOBAHUS OCYIIECTBISIETCS Ha OCHOBE M3YyYEHHOTO
TEOPETHYECKOr0 MaTepuaa.

Jlnst OCBOEHHMS HABBHIKOB TIOMCKOBOM M HCCJIENOBATENHCKOW JIESITEIbHOCTH
acCIMpaHT TMHIIET KOHTPOJbHYIO paboTy uiu pedepar mo BbIOpaHHOUN (CBOOOIHON)
TeMe.

Jlexyuu TpOBOJATCS B OCHOBHOM IOCPEJICTBOM METOJIa YCTHOTO H3JIOKEHUS C
AIIeMEeHTaMU MPOOJIEMHOIO0 MOAX0Aa U Oecebl.

CemuHnapckue  3aHamus MOTYT  UMETh  pa3Hble  ¢GopMbl  (pabota ¢
HCCIIEIOBATENIbCKOW JIUTEPATypOr, AaHAIU3 JAHHBIX HOPMATUBHOW W CHPABOYHOH
JUTEepaTyphl, CIyIIaHWe JOKJIagoB U Jp.), BbIOMpaemble TMpernojaBaTeieM B
3aBHCHMOCTH OT HHTEPECOB aCIIUPAHTOB U KOHKPETHOMN TEMBI.

Camocmoamenvnas paboma aCIUPAHTOB BKJIOYAET B ce0S  BJIEMEHTHI
pedepupoBaHusi MW KOHCIEKTUPOBAHUSA HAyYHO-MCCIEIOBATENBCKOM JUTEPATYPHI,
MOJTOTOBKY M HANMCAaHUs HAYYHBIX TEKCTOB, OTPAOOTKY HABBIKOB YCTHBIX IMyOIUYHBIX
BBICTYILJICHHM.

[TpoBepka KkauecTBa YCBOEHHUSI 3HAHMIl B TEUEHUE CEMECTpa OCYLIECTBIIIETCS B
yCTHOI Qopme, myTeM o0OCyXJIeHus mpoOsieM, BBIBOAUMBIX Ha CEMHUHapax H
NUCHbMEHHOW, IyTE€M BBINOJIHEHUS aClUpPAHTaMU DPA3HBIX MO (OpME M COACPKAHUIO
paboT U 3aJaHUM, CBA3AHHBIX C MPAKTUUYECKHUM OCBOCHHMEM COJAEPIKAHMS TUCLUIUINHBI.
AcCnupaHThl IEMOHCTPUPYIOT B XOJI€ MPOBEPKH YMEHHUE aHAIM3UPOBATh 3HAUUMOCTh U
BBISIBIIATH CHEIUGUKY PA3TUYHBIX MTPOOJIEM U TEM B paMKax U3y4aeMOU JUCIMIUIUHBI U
€€ KOMIIOHEHTOB, 3HAHHE HAyYHOH W y4eOHO-METOAMYECKO nureparypbl. Tekymias
MpOBEpKa 3HAHWW W YMEHUW aCIMPAHTOB TAKXKE OCYIIECTBISIETCS Yepe3 MPOBEICHUE
psifga TPOMEXYTOYHBIX TeCcTHpoBaHWM. WrToroBas arrectamusi 1O AUCIUILIAHE
mpernoyiaraeT 2K3aMeH, Ha KOTOPBIX TMPOBEPAETCS YCBOCHHE MaTepHala, yCBOCHHUE
0a30BbBIX MOHATHI TUCITUTUIAHEI.
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[Iporpamma coctaBieHa B COOTBeTCTBUM ¢ DenepaibHbIM TOCYIApPCTBEHHBIM
o0pa30BaTeNbHBIM CTaHAAPTOM BBICIIETO OOPAa30BaHMS IO HAIMPABICHUIO MOATOTOBKH
13.06.01  «Dnextpo- u  TemwnoTexHukay U npopuwmo  «IIpomblneHHAs
TEIUIOAPHEPTETUKAY.

ABTOp
[Tpodeccop kadenprr «[IpombIeHHAs TEIOIHEPTETUKAY

1.T.H., ipodeccop C.J. KopHees

[Iporpamma obcyxaena Ha 3aceqaHuu Kadenpsl «IIpoMblliuieHHAS TEMIOYHEPTETUKAY.
ITpoToxon ot 31.08.2020 1. Ne 1

3aBenyromuii kadenpoit «IIpoMplieHHas TETUIOIHEPTETUKAY
K.T.H., JIOLCHT JI.LA. Mapromux

Pykosomutens OOII C.J. Kopuees
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[Tpunoxenue 1

CTpyKTypa U coepkaHue JMCUMILINHBI « ICTOYHUKH IJHEPrUM ¥ reHepPalus TeIVIOThl B JHEProyCTAHOBKAX» 110
HanpasJaeHn0 NoAroToBku 13.06.01 «1eKTpo- U TEIVIOTEXHUKA)

Paznen

Cemectp

HC}ICJ’IH ceMeECTpa

Bunbt yueGHOI paboThI, BKITIOYAs
CaMOCTOSATENBHYIO PadoTy
CTYJIEHTOB, U TPYAOEMKOCTb B 4acax

Bunbl camocTosTeIbHON
paboTHI CTYICHTOB

Dopm
Bl
aTTecT
anuu

Jq | /e

JIab

CPC

KCP

PTP

H7=

Pedepa | K/
T p

Tpertuii cemecTp

W

Tema

MupoBasi nepcrneKTHBHAasA Heprernyeckasi cutyanus. IIporio3 ocHOBHBIX
napamMeTpoB  JHepreTH4ecKHX  PpbIHKOB. OCHOBHbIe  HampaBJeHUS
3KO0JIOTHYeCKOoi NOJTUTUKH B JHEePreTu4ecKoOM ceKTope P®.
DHepreTu4ecKuii CeKTOpP M BbIOPOCHI NAPHUKOBBIX Tra3oB. IIporxHossi
yrJjieBoaopoaHoii snepretuxku 10 2050 r. CymHocTh mpouecca reHepanuu
TemioThl. [loBblmenne 3(¢eKTHBHOCTH JIHEProMCHOJIb30BAHUS IYTEM
PAlMOHAJILHON OPraHM3alMi NPOLECCOB TeHepauMH TeIuIoThl M BbIOOpa
HCTOYHHKA JHEPTHH B JHEPrOYCTAHOBKAX.

12

Pacuem napamempoe 3¢qbez<mu@1—tocmu UCnoOb3068aHUsl UCMOYHUKOB dHEepcUU 6
menjoonepecemuiyecKux ycmaHosKkax

Tema

O0mas kaaccupukanms yriaeBogopogHoro Ttomnnea. CoBpeMeHHbIe
TeXHHYeCKHe CPeACTBA C/KUTaHUSI ra3oodpasHoro tonjusa. CoBpeMeHHbIe
TeXHHYeCKHe CpeICTBA CHKUTAHMS SKHAKOro TtomiauBa. OcobeHHOCTH
HCIO0JIB30BAHNS TBEPAOro TOIIMBA KAK HMCTOYHHUKA JHepruu. OCHOBHbIE
npoueccsl razupuxkanun TBEpaoro romaupa. IloayyeHne cuHTe3 rasa s
Psiia IPOMBIILJIEHHBIX MPON3BOACTB.

12

Pacuem ycmpoiicme 0na corcueanusi meepooeo monauea. Pacuem ycmpoticme ons
CoICU2ANUSL 2A3000PA3HO20 U JHCUOKO20 MONIUBA

Tema
4-5

Oco0eHHOCTH  CXKMTaHMSI TOIUIMBA B JHEProycTaHoBkax. BeiOop
PALMOHAJIBHBIX TEXHOJOTHIl TeHepaluM TelmJOThl B JHEProyCTaHOBKaX ¢
u3JIyyawueM (pakenaom, ¢ NIIOTHOM €JI0eM, € NCEBA00KHKEHHOM €J10eM, €O
B3BeIICHHOM CJIOeM.

OcHoBHbIE MeTOAbl TMOJABJEHUS BpPEIHBIX BBHIOPOCOB NPH CKUTAHUH
yIrJ1eBoAOpoaoB. BiusiHMe PpeXHMMHBIX (AKTOPOB HAa KOHUEHTPALMIO
BpeaHbIX BemecTB.  Oco0eHHOCTH NpOBeIeHMs aHAJIH3A  NMPOAYKTOB

14




cropanus npu HCIO0JIL30BAHUY COBPEeMEHHBIX KOMIILIOTEPHBIX
12ra3oaHajau3aTopos.

Bbl60p PAYyUOHAIbHBIX mexHono2uil cenepayuu meniomusl 6 9HEP2OYCMAHOBKAX C
usnydarowem d)ak’eﬂOM, C NJIONMHOM cl1oéem, C NnCes000NCUNCEHHOM cjloem, co
B36CULEHHOM C1OEM.

Tema

Oco0eHHOCTH  MCHOJb30BAHME  TOIUIMBHO-KHMCJIOPOAHOIO  HCTOYHHKA
HEPruu. JKOHOMHYECKHE H IKOJOTHYeCKHe MPeINoChbLIKH MCIO0JIb30BaHNA
TOILIMBHO-KHCJIOPOJHOI0 HCTOYHHMKA JHEpPruH. IlepcnekTUBBI
HCIOJIb30BAHHS  Ta303JIeKTPHMYECKHX  TOpeJOK M IUIAa3MOTPOHOB.
CoBpeMennble 3¢ (eKTHBHbIE TEXHOJOTHH TOJYYeHHS IIEKTPHUUYECKOH H
TeNJI0BOIi JHEPruM U3 6MoMacchl.

12

Pacuem meponpusmuii nooagienus 6peoHsix 6b16pPOCO8 NPU CIHCULAHUU
Y21e6000p00086. Pacuem snep20ycmano6ox, Ucnonb3youwux moniueHo-
KUCIOPOOHO20 UCMOYHUKA IHEPSUU.

dDOpMa aTTCCTallun

Bcero gacos mo JAUCHUIUIMHE B IIATOM CEMCECTPE

16

16

76
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[Tpunoxenue 2

MUHUCTEPCTBO OBPA30OBAHUS Y HAYKH POCCUICKOM OEJIEPAIINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEXK/IEHVE BBICHIEI'O OBPA3SOBAHIA

«MOCKOBCKHI HOJII/ITEXHI/IU‘—IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

Hanpasnenue noaroroku: 13.06.01 DyekTpo- ¥ TEMIIOTEXHUKA
OII (mpoduie): «IIpombllIIeHHAs TETTIOIHEPTETUKAY
dopma 00yueHus: ouHas

Kadenpa: «[IpoMbInieHHas TEIIOIHEPTETHKAY

®OH/J ONEHOYHbBIX CPEACTB
O AMCIUITVIMHE

«UcTouHNKN OHEPIuM M reHepanus TCIVIOThI B JHEProyCTaHOBKAX)>

MockBa
2020



IHacnopt ¢oHIa O1LIEHOYHBIX CPEICTB

Tadmuma 1
K IPWIOKEHHUIO 2

HcTounukn JHEPIuM U reaepanus TeJ0ThbI B JHEPIroyCTaHOBKaX

®I'OC BO 13.06.01 Ds1ekTpo- U TeNJI0TEXHUKA

KOMIIETEHIIUH Ilepeuenn TexHosorust dopma Crenenu ypoBHeil 0CBOEHHUS
MHAEKC, ®OPMYJIUPOBKA KOMIIOHEHTOB ¢dopmupoBanus OLIEHOYHOI'0 KOMIIeTeH Ui
cpeacTBa
OIIK-2 | BnageHueM KyJbTypoiu 3HATh: Jlexuus, peuieue | JK3aMeH, ba30BbIi1 ypOBEHB: BlIaJieeT KyIbTypon
Hay4HOI'0 UCCIIEJOBAHUS B TOM | OCHOBHBIE METOIbI CUTYaIIMOHHBIX TECTUPOBAHHUE, Hay4HOT'0 UCCJIEJOBAHUS B TOM YHCIIE, C
YUCIIE, C UCIIOIb30BAHUEM Hay4HOI'0 UCCIIE0OBaHUA B | 3a/]1a4, pelenue KCIIOJIb30BAHUEM HOBEMIIIHNX
HOBEHIINX MHPOPMAILIMOHHO- | TOM YHUCIIE, C CPC CUTYallMOHHBIX MH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
KOMMYHUKAIMOHHBIX HCIIOJIb30BAaHUEM 3aja4 TEXHOJIOTUH.
TEXHOJIOTUI HOBEUIINX IToBBILIEHHBIN YPOBEHB: BIIaJICET
UH(OPMAITMOHHO- KYJIbTYPOH Hay4YHOTO UCCIICIOBAHUS B
KOMMYHHUKAIIMOHHBIX TOM 4YHCJI€, C UCIIOJIb30BAHUEM
TEXHOJIOTHI HOBEUIUX UHPOPMAIIIOHHO-
yMeTh: KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B

MPOBOJIUTH HAYYHBIC
HCCICA0BAHUS B TOM
YHCIIe, C UCIIO0Ib30BaHHUEM
HOBEMIIINX
MH(OPMaLMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOT it

BJIA/IETh:

KyJbTYypOH HAy4YHOTO
HCCICAOBAHUSI B TOM
9HCIIe, C HCIIOIb30BaHUEM
HOBEMIIINX
MH(OPMaLMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHi

HCCTAaHJAPTHBIX CUTyalludX C UX
MNOoCJICAYIOIIUM aHAJIU30M




[IK-3

CIIOCOOHOCTHIO
HCITOJIB30BaTh
COBPEMEHHYIO amnmapaTrypy u
TEXHHKY, & TAK)KE METOJIbI
HaquBIX I/ICCJIGI[OBaHI/Iﬁ
IIPH BBITIOJTHEHUH HAYYHBIX
pabot B obsiactu
TEIIOPHEPTETHKH U
TCINNIOTCXHHUKHU

3HATh:
METO/Ibl HAyUHBIX
UCCIIE0BAHUH TIPU
BBIMIOJTHEHUH Hay4HbIX
pabot B obsiactu
TEIUIOPHEPTETUKH U
TCIIIOTCXHUKHU

yMeTb:

UCTIOJIb30BaTh
COBPEMEHHYIO ammapaTypy
N TCXHUKY, a TAKIKC
METO/IbI HAyUHBIX
UCCIIEN0BAHUN TIPH
BBITIOJTHEHUH HAy4YHBIX
pabot B obnactu
TEIUIOPHEPTETHKH U
TCIINIOTECXHUKHU
BJIa/1€Th:

METOaMHU Hay4YHbIX
WCCIIEN0BAHUN TIPH
BBITTOJIHEHUH HAYYHBIX
pabot B o0nactu
TEIIOOHEPTeTUKU U
TCINIOTEXHUKHU

Jlexius,
CEMHUHAPCKHE
3aHATUS, PEILICHUE
CUTYaIMOHHBIX
3aj1ad,

CPC

OK3aMeH,
TECTUPOBAHUE,
penieHue
CUTYaIlMOHHBIX
3a/1a4

ba3oBbIil ypoBEHb: CIIOCOOEH
MCIIOJIb30BaTh COBPEMEHHYIO anmaparypy
U TEXHUKY, a TAK)KE METOJIbI HAYYHBIX
UCCIJIETOBAHUM MPU BBIMOJIHEHUN
HAYYHBIX paboT B 00JIaCTH
TEIJIOPHEPTETUKHU U TEIJIOTEXHUKHU B
CTaH/IAPTHBIX CUTYAIIHSIX.

[ToBbIIICHHBINH YPOBEHB: CIOCOOEH
MCIIOJIb30BaTh COBPEMEHHYIO aIMapaTypy
U TEXHUKY, a TAK)K€ METOJIbl HAyYHBIX
WCCJICTOBAHUH P BBIMTOJTHCHUN
HAy4YHBIX paboT B 0bmacTu
TETIOPHEPTETHKH U TeTNIOTSXHUKHU B
HECTaH/IAPTHBIX CUTYAIUIX C UX
MOCJIEAYIOIUM aHAJIN30M
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[Tpunoxenue 3

TunoBble KOHTPOJILHBIE 3aJaHUS WV HHbIE MATEPUAJIbI, HEOOXOAUMbIE JIJIf
OlleHKH 3HAHWI, yMEeHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapakTepu3yoIMX 3Tanbl ((OPMUPOBAHNS KOMIIETEHIIHII B Npolecce 0CBOCHHS
o0pa3oBaTe/IbHON NPOrpaMMbl B pAMKaxX y4eOHOH JUCHUNITIMHBI

HepequL NMPAKTHICCKUX paﬁoT o AMCIOMIIJINHE

1. Pacuer nmapameTrpoB 3QPEKTUBHOCTH HCIOIb30BAHUS UCTOYHUKOB SHEPIUU B
TEIUIOPHEPTETUUECKUX YCTaHOBKAX.

2. Pacuer yCTpOICTB 17151 CKUTaHMsI TBEPAOIO TOILIIUBA.

3. Pacuer ycTpONCTB Ui CKUTaHUS Ta3000pa3HOTo U KUJKOTO TOIUIMBA.

4. BpiOOp palMOHaIbHBIX TEXHOJIOTMI T'€HEPALMU TEIJIOThI B SHEPTOYCTAHOBKAX C
U3IyvyarolmeM (¢akeiaoM, C IUIOTHOM CIIOEM, C IICEBJIOOXKM)XEHHOM CIIOEM, CO
B3BELICHHOM CJIOEM.

5. Pacyer MeponpuATHid TOJaBIIEHHUS BPEAHBIX BBIOPOCOB NPH CHKUTAHUH
YIJIEBOJOPOOB.

6. Pacuet 3HEproyCTaHOBOK, UCIIOJIB3YIOMINX TOTIIIMBHO-KUCIOPOJHOIO UCTOYHHKA
SHEPTHUHU.

[Ipunoxenue 4
Bonpocsl 411 CAMOKOHTPOJIA

1. KakoBbI OCHOBHBIE HANPABJICHHS 3KOJOTHUECKOW MOJIMUTHKU B YHEPreTUYECKOM
cekrope PD?

2. B yeM 3akitoueHa CyIIHOCTb MPOLECCa F€HEPAllUU TETIOTHI?

3. Kakum o0OpazoMm JOCTUTAETCS ITOBBILIECHUS ¢ dexTuBHOCTH
HHEProOMCIOJIb30BAHUS 32 CUET BHIOOPA HCTOYHUKA SYHEPTUU B SHEPIOYCTAHOBKAX ?

4. Kakue COBpEeMEHHbIE TEXHUYECKHUE CPEACTBA HCIONB3YIOTCA MPU CKUTAHUU
ra3000pa3HOro TOIIUBa?

5. KakoBbl 0COOEHHOCTH TBEPAOIO TOIUIMBA KaK HICTOYHUKA SHEPTUU?

6. Kakum oOpazom npou3BOAUTCS CUHTE3 Ta3?

7. B ueM 3akimtoyaroTcs 0COOCHHOCTH UCIOJIb30BAaHUS CUHTE3 raza?

8. KakoBbl OCHOBHbBIE METO/IbI MOAABIICHUSI OOPAa30BaHMsI BPEAHBIX BHIOPOCOB IpU
C)KUTAHUU yTJIEBOAOPOIOB?

9. B ueM 0coOEHHOCTH HCHOJIB30BAHUS TOIUIMBHO-KHUCIOPOJHOTO HCTOYHHKA
sHeprumn?

10. KakoBbl MNEpPCHEKTHBBI HCIOIB30BAHUS Ta303JIEKTPUUYECKUX TOPEIOK U
[JIa3MOTPOHOB?

11. MupoBasi »HepreTMyeckas CHUTyallds M MPOTHO3 OCHOBHBIX MapaMeTpoB
HSHEPreTUYECKUX PHIHKOB.

12. DHepreTUuecKuil CEKTOp U BHIOPOC MAPHUKOBBIX a30B.



13. Bausinue BbIOOpa MCTOYHUKA SHEPTUU U pealM3alliy Mpollecca TeHepaluy Ha

3¢ (HEeKTUBHOCTH PabOTHI SHEPTOYCTAHOBOK.

14. CoBpeMeHHbIE TEXHUYECKHE CPEACTBA AJI CKUTAHUS Ta3000pa3HOTO TOILIMBA.
15. CoBpeMeHHbIE TEXHUYECKHE CPEACTBA AJI CKUTAHUS KUIKOTO TOILJIMBA.

16. OcHOBHBIE MpoLIECCHI ra3u(uKaIy TBEPAOTO TOILITUBA.

17. Ilomy4denus CMHTE3 ra3a Juisl psiaa IPOMBILIEHHBIX IIPOU3BOACTB.

18. BbiOOp panuoHANBbHBIX TEXHOJOTUH CXKHUTAHUS B PEAKTOpaxX C pPa3IUYHBIMU

TCINIOTCXHUYCCKHUMMU ITPUHIUIIAMMH.

19. HepeIII/ICJII/ITe MCTOABI IIOHAABJICHHUA BPCIOHBIX BI)I6POCOB npu CXHUraHnnuu

YIIJICBOAOPOOOB.

P®.

20. OcoOeHHOCTH UCTOJIB30BaHUS TOTUTMBHO-KUCIOPOIHOTO HCTOYHHUKA YHEPTUH.
[Ipunoxenue 5
Bonpocsl k 3auery

1. MupoBas nepCreKTUBHAS YJHEPTETUYECKAsL CUTYaLIMSl.
2. IIporHo3 OCHOBHBIX ITAPAMETPOB IHEPIETUUECKUX PHIHKOB.
3. OCHOBHBIE HAIIPABIICHHS YKOJOIMYECKON MOJUTHKU B SJHEPTETUYECKOM CEKTOPE

4. DHEpreTUYeCcKuil CEKTOP U BHIOPOCHI MTAPHUKOBBIX a30B.

5. IIporHo3s! yriaesogopoaHou snepretuku 10 2050 r.

6. CylrHOCTb Ipoliecca reHepaluy TeTIOTHI.

7. TloBeimieHnue 3¢GGHEKTUBHOCTH SHEPTrOMCIIONB30BAHUSA IYyTEM pPaIlMOHAIBHON

OpraHM3allid TPOIECCOB T'eHEpallMM TEeIJIOThl M BBIOOpAa HMCTOYHHMKA DSHEPTrUU B
SHEProyCTaHOBKAX.

8. O6mas kinaccudukaius yrieBog0opoIHOTO TOTUIUBA.

9. CoBpeMeHHbIE TEXHUYECKHE CPEJICTBA CKUTAHUS Ia3000pa3HOro TOILJIUBA.

10. CoBpeMEHHBIE TEXHUYECKUE CPEACTBA CKUTAHUS )KUJIKOTO TOIUIUBA.

11. OcobeHHOCTH UCTI0JIB30BAHUS TBEPAOIO TOIUIMBA KaK UICTOYHUKA SHEPTHH.

12. OcHOBHBIE MpoIIECChI ra3u(uKary TBEPAOTO TOIIUBA.

13. Ilomydenue cuHTE3 ra3a AJisl psia NPOMBIIUIEHHBIX TIPOU3BOJICTB.

14. OcoOEHHOCTHU CKUTAHMS TOIJIMBA B SHEPTOYCTAHOBKAX.

15. Be1i6op panroHadbHBIX TEXHOJIOTHN T€HEpaIlMU TETUIOTHI B SHEPTOYCTaHOBKAX

C H3JIydYaromem (baKeJ'IOM, C IINIOTHOM CJIOEM, C IICCBIOOXHMXCHHOM CJIOCM, CO
B3BCIICHHOM CJIOCM.

16. OcHOBHbIE METOABI TOJABICHUS BPEIHBIX BBIOPOCOB TMPU CXKUTAHUU

YTIIEBOJOPOIOB.

17. BausiHue peXUMHBIX ()aKTOPOB Ha KOHIIEHTPAILIMIO BPEIHBIX BEIIECTB.
18. OcoOeHHOCTH MPOBEACHUS aHaIU3a MPOJYKTOB CrOPAaHUs IIPU UCIOJIb30BAHUU

COBPCMCHHBIX KOMIIBIOTCPHEBIX I'a30aHAJIN3aTOPOB.

19. OcobeHHOCTH UCTI0JIB30BAHUE TOILTMBHO-KUCIOPOJHOTO UCTOYHUKA SHEPTHUH.
20. DKOHOMHUYECKHE U HKOJIOTUYECKHE TMPEANOCHUIKN MCIOIb30BAHUS TOTIMBHO-

KHUCJIOPOJHOI'O HCTOYHHKA OHCPIUH.

21. IlepcieKTUBBI KCTIOJIB30BAHUSI Ta303JICKTPUUYECKUX TOPEIIOK U MJIa3MOTPOHOB.
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22. CoBpeMeHHbIE A(PQPEKTHBHbIC TEXHOJOTUU TMOJNYYCHUSI ODICKTPUUECKOUW U
TEIJIOBOM SHEPTUU U3 OMOMACCHI.

[Ipunoxenue 6
IIpumepsl 3a1a4 1J1s1 CEMUHAPCKUX 3aHATHIA

3amava 1. Pacyer 0,104YHOI0 KepaAaMHUYECKOI0 peKyneparopa.

Cobuparorcss U3 MAMOTHBIX OJIOKOB C KaHallaMd JJIg Tpoxoja Bozayxa. Jlis
OCHOBHOM YCTaHOBKH BbIOHMpaeM OJ0ku Mapku b-1, kak Hanbosee pacnpocTpaHEHHBIE.
Kaxnprii 0510k MMeeT 4YeThIpe OTBEPCTUSl MPSMOYTOJILHOTO CEYEHHUS M OINOpPHbIC
OypTuku. bioku ycTaHaBIMBAaIOTCA TaK, YTO HX OTBEPCTUS OOPa3ylOT CILIOIIHbBIE
BEPTUKAJIbHBIE KaHAJIbl, MO KOTOPBIM CHM3y BBEpPX MPOXOAUT BO3AYX. I[IpomyKThbl
CTOpaHus ABMKYTCS MEXKTy OJJOKaMU B TOPU30HTAILHOM HAIPaBIICHUMN.

1. Pacxop raza (TominBa) Ha OTOIJICHHUE €YU

B=1331i"/c

2. Pacxox Bo3myxa Ha 1 M® TorumBa:

L, =8,19187i i

3. Pacxop raza (Bo3myxa), ojlaBaeMoro B pekyneparop 0e3 yuéra moTeph:
V;=B-L,=1331-9,19187=10,903i */c

4. Tlotepu raza(Bo3myxa) B peKymneparope:
AV;=n-V;=015-10,903=0,7i °/c,

rae 1 =0,15- qna kepamuueckux pexynepaTopos, pabOTAIOIIMX C IPOCOCOM
BO3/lyXa — yTeuke rasa (Bosmyxa). [1]

5. Pacxop raza (Bo3ayxa), IoJJaBa€MOT0 B pEKyNepaTop:
Vi=V;+AV;=10903+1,635=12,538; * /¢

OmnpenenseM pacxo/ IPOIYKTOB CTOpaHUs TIEPET PEKyIEPaTOPOM:

Vi w=m-Vy . (1+p),

i0 .J7d. i0 .7id.

rae m — Ko3((UIHUEHT, YYUTHIBAIOIMI NOTEPH MPOAYKTOB TOPEHUS B II€YH U
6oposax 10 pekyneparopa, M =0,65—0,85  npunumaem m = 0,75 ;

PP - npucoc raza (Bo3myxa) B 10X OT KOJMYECTBA NPOLYKTOB TOPEHUS;

p=0,1-0,15; [Tpunumaem p=0,13

Vig s = BV,

i0 .7id. i0 .7d.
rae V, - =1,331-9,2647=12331i * /¢
v =0,75-12,331-(1+0,13)=10,45i ° /¢

i0 .7d.

JIJisi Ta30IJIOTHRIX PEKYIepaTOpOB TEIUIOBOM Oananc coctaBisieT ¢ yuétom 10%
MOTEPh TEIJIa B OKPYKAIOIIYIO CPELY:

H

Q = 099 ) Vn/p.cz (E:;L-IC? Les E:;-Ce Ly ) = VB (ESOH ) t:OH - EZM : tHaq)

np.ce np.ce 6

rae: Cissg 1 Ca- cpenmnne m3o0apHble 00BEMHBIC TEINIOEMKOCTH B HMHTEPBAJIC
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temueparyp ot 0 °C 10 COOTBETCTBYIOLIEI TeMIepaTypbl, CTOALIEH B IPOU3BEICHHY;
135 aaslis aq- HAYaIbHas M KOHEYHAS TEMIICPATYPhI IIPOLYKTOB CTOPAHHUS HA BXOJE
U BBIXOJI€ U3 pekyreparopa, °C;

t57,t5" - HauaNbHAS ¥ KOHEYHAs TEMIIEPATYPHI BO3MyXa Ha BXOJE M BBIXOJE U3

pexymneparopa,’C;
V), ~:- PACXOJ MPOAYKTOB CrOPAHHS, M>/C;
V ;- pacxol Bo3yxa, M>/c;
[Ipy INPOEKTUPOBAHMM HOBOTO PpEKyNepaTopa OOBIYHO 3aJal0TCS  TPEMS

o o e i~
TeMIepaTypaMy: HadaJlbHOW M KOHEYHOM TemrmeparypaMmu Bosayxa - ¢ =15 N,

ti" =490°C=t;, a TaKKe HAYATBHOM TEMIEPAaTYpoil  YXOMAUINX  Ta30B:
til';?;d =1;;=900"C;
Ci =1,29864e /(i > C)

—ia

Ci =1335¢4e /(i C)

Temmeparypy yXOOAIIMX JABIMOBBIX Ta30B IOCIE pPEKyIlepaTopa IOJIYyYHM H3
YPAaBHEHHUS:

el _ a= a el a~
hi'é Aa hi'é Aa 0.9 V/ (ha - hd )
»7 " Vio fa
=6l =ids . Q
Nis .ﬁdt;”ﬁd =Nis .ﬁdt;.g VT
0,9V a

rae Q=V(Ci -t —Ci 1)
V.=V;=12,538i /i
0O =12,538-(1,335-490—1,298-15) = 7957,61 8éAce
—~ia~. n
Nis wa = Zcm aai " Vio aai
i=1
rae Ciy s5;- Cpenuss n300apHas TEII0EMKOCTh OTAEIbHBIX KOMIIOHEHTOB Ta30BOM

CMECH IIPOJYKTOB cropanus; [3, Tadum. 2.13]

Vi 7ci - OOBEMHBIE TOIH, TPOAYKTOB CTOPAHHUS.

—=la+. e . P

Nig 7 =1,67éde (i > -7 N)

T.K. B HalIeM ypaBHCHHWU JIBE€ HEU3BECTHBIC BEJIUYMHBI, TO MbI PEIIacM €ro

METOJIOM ITOCJIeIOBATEIbHBIX MPHOIMIKESHUH:

i g 7957,618

Nisia-ty ;» =1,67-900 - —————
' 0,9-12,331

[TpuHuMaeM t; ;. =530°C;

i0 .fid.

=785,96264c /1 °*

N st =0,01-4,187- (0,479 10,038+ 0,382 18,67 + 0,335- 2,61 +
é4ce
i 3

+0,318-71,291)-530 = 787,459
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[TorpemHoCTS:
787,459 —787,962

-100% = 0,19% < 3%

787,459
IToBepxHOoCTh HarpeBa pekynepatopa F  ompenpensieTcss U3  ypaBHEHUSA
TCILIONCPCAa N :
__9
k-At,,

rae: k - xoadppuiment remnonepenaun, Br/m?-k;
At ;- cpemHssl pa3HOCTh TEMIIEPATYP YXOIAIINX T'a30B U BO3IyXa.

CpeI[HHH 3HAQYCHHUC Pa3HOCTU TEMIICpATyp YXOJJAIMUX TIa30B W BO3JayXa
OIIPECACIIACTCA KaK CpeI[HeJ'IOFapI/I(bMI/I‘{eCKaH Pa3HOCTh.

I[JI}I IMPOTUBOTOYHOI'O IBHXXCHMUS.
_ (tzlgim _t;n - (t;(;l.éd. _tc;a+')

ia+. éii .
In ti‘é Jd _td

At;,

éii . ia+.
tm Aa td

Jlns Gonee CIOXKHBIX CXEM JBIKEHHA B (GOPMYITy IJIs HaXoKAeHHs Af;; BBOIUTCA

HOHpaBOLIHBIﬁ KOZ)(I)(l)I/ILII/IGHT, ML HAXOXKIACHUA KOTOPOI'0 CHaydalla BBIYHUCIIAIOTCA
BCIIOMOTI'aTCJIBbHBIC BCIIMYHUHBI:

i
Tl fa+.
bis ia — La

P=0,537
ia+. éii .
g qa ~lioqa
B tgfﬁ . _téd+. ’
R=0,779

ITo P u R onpenensierca nomnpasku E,,, E,, = f(P,R)Ha KoTOpyl0 YMHOXaeTCs

E,, =097 [6,puc.4.2(a)]
~ (900—490)—(530—15)
7
1 (900-490)
(530—15)

At 0,97 =446,691' N

Koaddunment tennoornaun k omnpenaesieTcs: o hopmyiie:
1

T s T F o
a, A a, F+F,
J171st 67I0OYHBIX peKyIepaToOpOB:
F
=08 [1]
F+F,

rae: § - ToJIMHA CTeHKHU 01oka s = 0,027 [1]
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A - KO3(HUUEEHT TEIIONPOBOAHOCTH [aMoTa, npuHuMaeM A =1,2 4o /(i - C)
0. ;- KOO(QOUIUEHT TeIUIO0TAAYH OT CTEHKH K BO3IYXY
a,=(A-W> +1)-B-At™

rac: Wd - CKOPOCTb BO31yXa, HpI/IBGILéHHa}I K HOpMaJIbHBIM YCJIOBHAM.

b

W.=0,5+1i /c- nas KepaMAYECKUX PeKynepaTtopos. [1, Tadm. 3]
[Ipuaumaem: w =0,75i /c
Cpennsist TeMiiepaTypa IpOayKTOB CrOpaHus (JIBIMOBBIX I'a30B):

iyt 9004530

Lis aioy = ) =715'N

Cpennsisi TeMiiepaTypa CTEHOK peKyneparopa:
(i)
lis AA(AD) +
_ 2
tﬁd.(ﬁa) = 2

(490 +15)

715+

oo iy = . = 483,75' N

CpenHsis TeMiiepatypa Bo3ayxa:

(5 +6)  (490+15)

2
CpGIIH}IH Pa3HOCTDb TCMIICPATYP CTCHKHU U BO31yXa:

AE=lhy i — iy = 483,75 -252,5=23125' N

n

~2525'N

tano) =

Koo puuueHTsl 4 ¥ B ONPENENeM IO 7,
t,+t. 483,75+252,5
lis = =
2
A=2764, B=1161 [l,ta6mn. 5]
a, =(2,764-0,75" +1)-1,161-231,25*" =7,222406 /(i > -* C)
C y4€TOoM mepoX0OBaTOCTU CTEHKHU
a,=1,1-7,222=7,94446 /(i * -° C)

=368125'N

QL ; - K0P PUIKMEHT TEMIOOTAAYM OT JAbIMA K CTEHKE (Ha ALIMOBOU CTOPOHE).
egé

_ k

Koaddurment remnooriaun KOHBEKITUEH:
0,8

k VVZ() Ad.

al =(3,51+0,00311- 1, 1)) - —at
. 40

rae: dy =0,1587 - skBuBaIEHTHBIN IHAMETp ABIMOBOTO KaHaua. [1, Tab. 4]

w

KepaMHUYECKHX peKynepaTopos. [1, Tadm. 3]

=31 /n- jgng

i0 .fid.

CKOpOCTh  ABWXeHHsS  (npiMa). [Ipunumaem W

i0 .7ia.
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0,8
al = (3,51+0,00311-715)-013’SW =19,97140 /(i *-° C)

b

C y4€TOM mepOoX0OBaTOCTH CTCHKH:
ai =1,1-31,06=21,96840 /(i > * C)

Koadduiment Ttemnoornaun M3IydeHHEM OT MPOAYKTOB CTOpaHUS TOIUIMBA K
CTEHKE 3JIEMEHTA [IOBEPXHOCTHU HATPEBA ONPEIEIAETCS BEIpAKEHUEM: [4].

4 4
Ty Aaio) | Tis o
o 100 100

a n ¢ —¢

io a(io) — Yio ..

rae:
Ty sacioy = (tis sy +273) = (715+273,15) =988 15E

T, . =(ts ., +273) =(483,75+273,15) = 756,9E |

70 .710.
N, =16,7-4,, ,, - ko3pduuuent nyuencnyckanus (IPUBEAEHHOE 3HAUCHIE).
A i
Ay s :f‘fmz + B -A; I
OddexTuBHas AJIMHA Tyya:
Sy; =0.9-dy,
rae: dy =0,1587 .
Sy; =0,9-0,158=0,14227 [1, Tabmn. 4]

Jlns onpeneneHusi CTENEHH YePHOTHI HEOOXOAMMO HANTH MapIiiaibHbIC TaBICHUS
CO; u H,O u no Homorpammawm [4, puc. 4.6-4.8]

OHpGI[CJ'IS[CM /IN 5 2 EHzO 5 BH20

t; =t,;=900°C

Lo =1,06;

Ay, =0,046; E, ,=0,03;
A, .- =0,046+1,06-0,03=0,0778

N, =16,7-0,0778=1,299406 /(i > -E*)
988,15}4 _(756,9 *

- CTCIICHb YCPHOTHI ITIPOAYKTOB CrOpaHH.

ol = 1,299( j =3512140 /(i > -° C)

100 100
715-783,75
a, =21,968+35121=57,08940 /(i * - E)
_ 1 _ SNIPRPRE
k=—o 5,02 ——=123546 /(i * ' N)
+ +0,8-
79,726 12 15,389

KonnuecTBo TenminoTsl OT MPOAYKTOB cropanus ¢ yuérom 10% morepps Temia B
orcpy;xafomym cpeny:
Q:O’9 fs na( \7ia+ _Nell eu ~)

iv qid 16 Ad i0 .Ad. zé Aa
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éAce

~

0=09-12,331-(1,67-900 - 787,459) = 8074,308

[Tnomans TemIonepearoneil MOBEPXHOCTH:
3
po @ _ 8074100 a6 066i
kAt 7.414-446.691

Yucno OJI0KOB:

F
z=—o1),
i
rae: fi = 0,161 % - nopepxuocts Harpesa 6110ka B-1; [1, Ta6u1. 4]
z= 2438,066 =15143,267
0,161

[Mpunumaem z =1514400 .

KommioHoBka pekyrnieparopa:

Pacuér Beném mo O6iokam b-1

[IpranmaemM muypuHy pexyneparopa: 1584 mm.
[lupuna kupnnya: 264 Mm.

OO011ee KOaUYecTBO OJIOKOB IO MIMPUHE:

1584 ) emnnn
=——=06 aéicia
264

[IpranMmaeM BbIcOTy pekyneparopa: 11285 mwm.
Bricoty kupnimuaa: 305 mwm.
ITo BeICOTE pekynepaTopa:

Z1

z, :%:40 aérera
305

Ilo nnune:

Z, = @ =67 aéiéia .
6-7

3agauya 2. PacueT MHKeKIIUOHHOW TOpeJIKM.

NHXEeKIIMOHHBIE TOPENIKM SBISIOTCS Haubojee pacrlpoCTPaHCHHBIM THIIOM
TOPEJIOK C MOJIHBIM IIPEABAPUTEIBLHBIM CMEILICHUEM. J[JIs1 OTOMICHHS HAarpeBaTEIbHbBIX U
TEPMUYECKUX TI€UYel TMPUMEHAIOT HOPMAJW30BAHHBIE HWHXKEKIIMOHHBIC TOPEIKU
CJICIYIOLINX THUIIOB:

H - nns coxuranust TOMEHHOIO ra3a U cMeced JOMEHHOTO M KOKCOBOI'O Ia3oB C
QF =3,75+9,20 Mx/m®> ¥ pabOTHl HA XOJOJHOM BO3JIyXE U XOJOJHOM HJIM MOJOTPETOM

(st rasoB) Q) <5,85 MOx/m® raze qo 300°C;
II — nna coxkuranusg JTOMEHHOTO M CMeced JOMEHHOI'O M KOKCOBOI'O TIa3o0B C
01 =3,75+8,40 MOx/m* mpu paboTe HAa TOJOTPETOM BO3AyXE W Ha XOJOJHOM WIIH

IIOJOTPETOM rase;

B u BIl — mnga cxuranus OpupoAHOTO, KOKCOBOI'O, CMECEW IPUPOIHOIO HU
KOKCOBOI'0, a Tak)Ke APYIMX Ta30B C BBICOKOW TEIUJIOTOM CropaHus mpu padbore Ha
XOJIOJHOM BO3J1yX€ U XOJIOJAHOM rase.
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BriOupaem ropenky — tuma B.
CKOpOCTbh UCTEUEHHMS ra3a U3 CoIlia:

RN AT

Por T Fy
rae: ¢ — xkodpduiyenT ucreuenus us comia @ = 0,85;
P ,T — naBneHue u TeMIiepatypa rasa mnepej ropeikoi;
0, =273+300=573E

P,=1513 éla - npnanmaem
Pi; - IUIOTHOCTB T'a3a Mepes ropesKomn
P,=08p, +02-p,.=08-08+0,2-1296=0,899éi/ 1 °

[imoTHOCTH Ta3a mepes Topesikon ¢ YY4ETOM MOJIOTPEBA ras3a:
Ps ~Laly By 0899-273 1513 0,429 éa/i°’
T,-t, PB, 273+573 1013

F,,T, — naBienue u TeMiieparypa OKpyKaroliei cpeibl
F,=101,3 xlla =1 amm — atmocdepHOe AaBICHUE
T,=273 K

APg - U30BITOYHOE JaBJICHHUC I'a3a IICPCa FOpGHKOP'I

AP, =50 klla — npuHUMaeM

O :0,85-\/ 2:273-1513 54 15 =239,143 m/c
0,899-573-101,3

OObemMHasi KpaTHOCTh MHXKEKITUHU (OTHOIICHHE 00BhEMA CMECH K 00beMy rasa mocie
HCTEUYECHUS):

m=1+a-L, -—=-Tl
r
rae: L, - CTEXHOMETPUUECKOE KOJIUYECTBO BO3AyXa JJIsl JaHHOTO BUJIA rasa.

L,=7,44715 1"

N

T, — Temneparypa noAMENIMBAEMOTO BO3yxa, K;
T, =490 'N+273=763 E

-0.23
M= (E_Oj - K09(h(pULIHEHT NPONOPLUUOHATILHOCTH.
r

n:(?j°‘23=1.0966622.

m=1+11-7,44715-1,0966622 - Z—si =12,963

MaccoBasi KpaTHOCTh WHXCEKIIMHM (OTHOIIEHHWE MAacChl Ta30BO3AYIIHOM CMECH K
Macce rasa):
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Pos
Por
rae: P, - IOTHOCTh BO3AYXa, 0,, = 1,29 ke /m’

n=1+11-7,44715- 1,29
0,899

n=l+a-L,-

=12,755

b

OTHoOLIEHUE TIONIa/Iel CMECUTENIS U Ta30BOr0 COIUIa:

— B m-n-C-(m-1)(n-1)

E =

2

rae: B'- Kod(pPHUIIUEHT, 3aBUCAIINA OT CONMPOTUBICHUN HAa MyTH Ta30BO3YIIHON
cMecH B ropenke. [Ipumem B’ =235 [1]

C — xodhuIHMEHT, XapaKTEPHU3YIONIN COMPOTUBICHUEC HA TYTH JIBUKCHUS
BO31IyXa, (C=0,425)

7o 2,35-12,963-12,755-0,425- (12,963 -1)(12,755-1)
=
2

=164,395

JlnameTp razoBOro Coruia:

d
dp = =<

IR

rae: d. — auameTp cmecurens. KoHCTpYKTUBHO TPUHUMAEM:
d.=d, , =100 mm

d,. - JTHAMETP HOCHKA I'OPEIIKH, MM.
100

d =—
T 164,395

[Mpunumaem dp =30 il

=7,799 1

IIponyckHasi cmoCOOHOCTh TOPEJIKH IO Ta3y:
F-36-u
VOF = Tr , M3/'{
rae: F' — miomaab BbIXOAHOTO CEYEHUS,
F="3%_70650 °
4
706,5-3,6-239,143
10°
Yuciio ropeniok, He0OXOAMMBIX JJIsi yCTAHOBKH B MEYH:
B _ 1,331-3600 _7878~8 00
V. 608,236
Temmeparypa cMmecu:
_thrta-Ly-ty,

l+a-L,

Ver = = 608,236 1 °/~+

CM

rie: 1, - Temmeparypa Bosmyxa, £, =300 N
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_300+1,1-7,44715-490

C 1+1,1-7,44715

CKOpOCTh CMECH B HOCHKE TOPEIIKH:

- -(1+a-LO)2-TCM 10’ e
2.826-a: T,

rae: 7., — Temnepatypa cMmecu, K.

T, =273+46933=74233 E

=469,33 °C

CM

&, , — k03P PUIMEeHT IPOMOPIHOHATEHOCTH [1].
a,. =100

608,236 (1+1,1-7,44715)-742,33-10°
- 2.826-100% 273
CKOpoCTh NPOCKOKA TOPEHMS] BHYTPHU TOPEIKHU:

_ !
Unp = Uy -k,

=537945 1 /7

H.I

rae: U|"|P - CKOpPOCTb IIPOCKOKA TOpEHHUA JJIsi XOJIOJHOW cMmecHu. [9, puc. 175],
Ve =16,51 /¢

k, — nonpapka Ha Temnepatypy cMmecH. [2, Tabu. 9.4].

k, =6,78

Unp =16,5-6,78=11187 m/c

[Ipenensl peryMpoBaHus TOPEIKHU:

Our 337945 _ 4809 i /c
op 11187
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