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1. O6ume moJoKeHus

['ocynapcTBeHHass UTOTOBasl aTTECTALIUS MPOBOIUTCS TOCYJaPCTBEHHBIMH dK3aMEHAIIMOHHBIMU
KOMUCCHSIMHU B LIEJISIX OIpPEETICHHs] COOTBETCTBUS PE3yJIbTAaTOB OCBOCHUS 00ydaromuMucs oodpa-
30BaTeNbHBIX MPOTPAaMM COOTBETCTBYIOIIMM TPeOOBaHMSIM (elepaaIbHOro rocyaapCTBEHHOTO 00-
pa30BaTEILHOTO CTaHIAPTA.

bakanasp no Hanpasnenuto noarotoBku 13.03.01 TemiosHepreTuka U TEIUIOTEXHUKA JOJDKEH
OBITH MOATOTOBIICH K PELICHUIO MPOPECCHOHATBHBIX 33Ja4 B COOTBETCTBUHU C NMPO(UIBHON Ha-
MPaBJIEHHOCTBIO 00pa3oBaTeNbHOM MporpaMMbl «DHeproodecrnedeHre MpeanpusITHi» U BHUAaM
npoeccCuoHaNbHOM e TeIbHOCTH:

—  pacyeTHO-TPOEKTHAs M MPOEKTHO-KOHCTPYKTOPCKAS;
— MPOU3BOJICTBEHHO-TEXHOJIOTMYECKAs;
— Hay4yHO-HCCJeI0BaTeNIbCKasl.

B cooTBeTcTBHMM ¢ BUIaMU U 3a/lad4aMH POPECCUOHATBHON JeSITeIbHOCTH BBITYCKHUK Ha TO-
CYJapCTBEHHON HMTOTOBOW aTTECTAIlMH JIOJDKEH MOKa3aTh COOTBETCTBYIOIIMK YPOBEHb OCBOCHUS
CIEAYIOIMX KOMIIETEHIIMI:

- CIOCOOEH OCYHIIECTBIIATh MOMCK, KPUTHUECKUM aHAIW3 U CHHTE3 MH(OPMAILIUU, MPUMEHSTh
CHCTEMHBIN TOAXO/ IS pelIeHUs TocTaBieHHbIX 3a1a4 (YK-1);

- CIIOCOOCH OMpeeNATh KPYr 3a/1a4 B paMKax MMOCTABJICHHOH LIeTTH U BBIOUpAaTh ONTHMAaIbHbIE
CHOCOOBI MX PEUICHUs, UCXOIS U3 ICHCTBYIOIINX MPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB M OTpaHU-
yenuit (YK-2);

- CIOCOOEH OCYIIECTBISATH COLUAIBHOE B3aUMOCHCTBUE M PEATM30BBIBATH CBOIO POJb B KO-
mange (YK-3);

- CIIOCOOEH OCYILECTBIISATh JIEIOBYI0O KOMMYHHKAIIMIO B YCTHOM M IMMCbMEHHON (opmax Ha ro-
CyaapcTBeHHOM si3bike Poccuiickoit denepanuu u mHOCTpaHHOM(BIX ) si3bike(ax) (VK-4);

- CIOCOOEH BOCHPUHUMATh MEXKYJIbTYpHOE pa3HooOpa3ue oOIiecTBa B COLMAIBHO-
HUCTOPHYECKOM, STHYECKOM U pustocopckom kouTekcrax (YK-5);

- CIIOCOOEH YMpaBIATh CBOMM BPEMEHEM, BBICTpaMBaTh U PEAU30BBIBATh TPACKTOPHIO CaMO-
pa3BUTHUS Ha OCHOBE MPUHIIMIIOB 00pa3oBaHus B TeueHue Beel xu3uu (YK-6);

- CIIOCOOCH TMOIEPKUBATH TOJDKHBIM YPOBEHb (PU3NYECKOI TOrOTOBICHHOCTH AJisi obecreye-
HUSI IOJTHOIIEHHOH colManbHOM 1 npodeccnonansHoi aesitenbroctd (YK-7);

- CTIIOCOOCH CO03/1aBaTh M TMOJICPKUBATh B TIOBCEAHEBHOM KHU3HHU U B MPO(ECCHOHATLHON J1esi-
TEJIbHOCTU O€30IacHbIe YCIOBUS KU3HEACATEIbHOCTH Ul COXpAaHEHUs MPUPOAHOM cpelibl, obecrie-
YEeHUsl yCTOWYMBOTO Pa3BUTHUS OOIIECTBA, B TOM YHCJIE IIPH YTPO3€ U BOSHUKHOBEHUH YPE3BbIUANHBIX
cuTyanuii ¥ BoeHHbIX KOHGIHUKTOB (YK-8);

- CIIOCOOEH MPUHUMATh 00OCHOBAHHBIE YKOHOMHUYECKUE PEIICHHUS B PA3IIMYHBIX 001ACTAX JKU3-
uenestensuoctu (YK-9);

- criocoOeH GOpMUPOBATH HETEPITMMOE OTHOIIIEHHE K KOppyrinoHnHoMy noBeneHuo (YK-10);
- CIIOCOOCH TOHWMATh MPHHIUIBI PaOOTBl COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJOTHHA M

UCIIONIb30BATh MX JUIS pellieHUs 3a/1a4 npodeccronanbHoi aestenbHoctu (OITK-1);

- crioco0eH  pa3pabaThiBaTh aNrOPUTMBI M KOMITBIOTEPHBIE IMPOTPAMMBI, MPHIOAHBIC IS
npaktryeckoro npumenenus (OI1K-2);

- CIOCOOCH TPUMEHSTh COOTBETCTBYIOIIMH (DU3UKO-MAaTEMAaTUYECKHI —ammapar, METOJbI
aHaJM3a U MOJICITUPOBAHMS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO MCCIIEIOBAHUS TIPU PEIICHUN
npodeccronanbHbIX 3a1a4 (OITK-3);



- Croco0eH JEMOHCTPUPOBATH TPUMEHEHNE OCHOBHBIX CITOCOOOB TOJIYYCHHS, PEOOpa30BaHU,
TPAHCIIOPTA U MCIIOJIb30BaHMS TEIUIOTHI B TEIUNIOTEXHUYCCKUX ycTaHOBKaxX U cucremax (OI1K-4);

- CIIOCOOEH YYUTHIBaTh CBOWCTBA KOHCTPYKIIMOHHBIX MaTEPHUAIOB B TEIJIOTEXHUUECKUX
pacderax ¢ y4eToM AMHAMHYECKUX U TEIoBbIX Harpy3ok (OITK-5);

- CIOCOOEH MPOBOANUTH U3MEPEHUS AIEKTPHUCCKUX M HEAIEKTPUUECKUX BEIMYMH Ha 00BEKTaxX
TeIuI0dHepreTuky U Termotexuuku (OITK-6);

- crioco0eH y4acTBOBATh B OLIEHKE TEXHHUECKOTO COCTOSHUS, MTOAJICPKAHNUS U BOCCTAHOBIICHUS
pPaboOTOCIIOCOOHOCTH TEIIOMEXaHHUECKOro 00opyaoBanus npombinuieHHbx TOC (TTK-1);

- croco0eH K pa3paboTKe MPEeAJIOKEHUN U BBIIOJIHEHUIO paboT 10 MOJEPHU3AIMH U PEKOHCT-
pykiuu obopynoBanus temioBbix cereit (I1K-2);

- cocoOeH k cOopy, 00paboTKe, aHaTu3y U 00O0OIICHUIO PE3YIbTAaTOB IKCIIEPUMEHTOB U HC-
ClIeZIOBaHU# B COOTBETCTBYOMIEH obnactu 3uanuit (ITK-3).

Ha ocnoBanuu pemennst Yuenoro coBera yausepcuteta ot 28.03.2018 (mporokon Ne 3) uro-
rOBbI€ aTTECTAl[MOHHBIE UCIIBITAHMSI 110 HanpaBieHuto noarotosku 13.03.01 TerosHepreTuka u te-
TUIOTEXHHUKA BKITFOYAOT:

— roCyJapCTBEHHOTO 3K3aMeHa;

— 3aIIUTHI BBITYCKHOM KBAJIM(DUKAITMOHHON pabOTHI.

K rocynapcTBeHHON HTOrOBOW aTTECTALMU JOIIYCKAETCsl 00y4aroUuiics, He UMEIOLIN aKa-
JeMHYECKON 3aJI0JDKEHHOCTH U B TIOJTHOM 00beMe BBITOTHUBINUH YIeOHBIHN TJIaH WM UHAUBHITY -
aNbHBIN y4eOHBIH MJ1aH 10 JaHHOK 00pa30BaTeIbHOM MIPOrpaMMe.

2. [lporpamMma u MoOpsi/I0K MPOBeAEHUsI TOCYTAPCTBEHHOT0 IK3aMeHa

CornacHo yuyeOHOMY IJIaHy MOATOTOBKA K cjadye M cada ToCyJapCTBEHHOTO dK3aMeHa Mpo-
Bogutcs B nepuof ¢ 02.06.2023 mo 14.07.2023 r. Jlns npoBeAaeHUs: rOCyJapCTBEHHOTO K3aMEeHa
COCTaBJISIETCS PACIMCaHUE IK3AMEHA U MpeIPK3aMEeHAIIMOHHBIX KOHCYIbTAllMH (KOHCYIbTUPOBAHUE
oOyJaromuxcsi Mo BOpocaM, BKJIFOUEHHBIM B IPOrpaMMy IOCYIapCTBEHHOTO SK3aMEHa).

['ocynapcTBeHHBIN AK3aMEH MPOBOJUTCS HAa OTKPBITHIX 3aCEJaHUSX 3K3aMEHAIIMOHHOM KO-
MHCCHHU B CTICIIHAIBHO MOJTOTOBIEHHBIX ayJUTOPHUSX, BBIBEICHHBIX HAa BPEMs dK3aMEHa U3 PacIu-
canuda. [IpucyTcTBHE Ha TOCYIApCTBEHHOM 3K3aMEHE MOCTOPOHHUX JIMIl JIOMYCKAaeTCA TOJIBKO C
paspemenus npeacenarens ['OK.

OOyyarommMcst ¥ JIMIaM, TPUBIEKAEMbIM K TOCYJApCTBEHHOW MTOTOBOM aTTECTallH, BO
BpeMs ee MPOBEACHUS 3alpeliaeTcss UMeTh IpHu cebe M HCIONb30BaTh CPECTBA ONMEPATUBHON U
MOOWMIIBHOM CBSI3H.

['ocynapcTBeHHBIN SK3aMEH TPOBOJIUTCSA B J[Ba dTara:

— Ha [EPBOM JTare MpoBepseTcss CPOPMUPOBAHHOCTH OOIIEKYIBTYPHBIX KOMIETEHITHIHA;
— Ha BTOPOM 3Talle MpoBepsaeTcs cPopMUPOBAHHOCTH 00LIENPOGECCHOHATIBHBIX U MPO-
(deccroHaNbHBIX KOMIIETEHIIUI B COOTBETCTBUH C YYEOHBIM IJIAHOM.
Iloozomogka Kk coaue u coaua nepeozo Imana 20cy0apcmeeHHo20 IK3IAMeHa

[TepBoIii 3Tan TOCYIaPCTBEHHOTO dK3aMeHa MPOBOJUTCS B (JOPME KOMITBIOTEPHOTO TECTHUPO-
BaHUA. TecT COAEpKUT BOMPOCH U 3a/laHus 10 MPOBEPKE OOLIEKYIbTYPHBIX KOMIIETEHIUN COOT-
BETCTBYIOIIETO HaMpaBlIe€HUs! MOATOTOBKH/ CIEMUAIBHOCTH. B 3agaHusIX MCHOIB3YIOTCS CIEAYIO-
€ TUITBI BOITPOCOB:

— BBIOOp OJIHOTO MPABUIIBLHOTO OTBETA U3 33JJAHHOTO CITUCKA;
— BOCCTaHOBJICHUE COOTBETCTBHSI.

JIJist MOATOTOBKY K 3K3aMeHy Ha 00pa30BaTeIbHOM MOPTAJe 32 TPU HEJENU 10 Hadana MCIIbI-
TaHUi B Oy1oke «Bamm Kypchl» CTaHOBHUTCS JIOCTYIHBIM 3JIEKTPOHHBIN Kypc «/lemo-Bepcus. ['ocy-
JApCTBEHHBIN 3K3aMeH (TecTupoBaHue)». JlocTym K JeMOo-BepCHH OCYIIECTBIISETCS MO JIOTUHY U



HapoJIl0, KOTOPBIE MCIIONB3YIOTCS OO0YUYArOIIMMUCS JUIsl OpraHU3alud JOCTyNa K MH(OpMaIOoH-
HBIM pECYpCaM U CEpBHCAM YHUBEPCHUTETA.

[TepBblii 3TanI rOCYAApCTBEHHOIO 3K3aMeHa MPOBOJUTCS B KOMIIBIOTEPHOM KJIacCE€ B COOTBET-
CTBUU C YTBEP)KICHHBIM PACIIUCAHUEM IOCYAAPCTBEHHBIX aTTECTALlMOHHBIX UCIIBITAHUM.

brnok 3amanuii nepBoro srana rocyapcTBEHHOIO HK3aMeHa BKIIOYaeT 13 TeCTOBBIX BOIPO-
coB. [IpoomxuTenbHOCTh 3Kk3aMeHa cocTaBisieT 30 MUHYT.

PesynbTarsl nepBoro arana rocy1apcTBEHHOIO 3K3aMEHa OIPENIEIISIIOTCS OLIEHKaMH «3a4TEHO»
U «HE 3aYTEHO» U OOBABIAIOTCS Cpa3y MOCIE IpUeMa dK3aMeHa.

Kputepun olieHKH EpBOro 3Tarna rocyJapcTBEHHOI0 IK3aMEHa:

— Ha OILICHKY «3a4YTEeHO0» — 00YJaloIUiics TOIDKEH M0Ka3aTh, 4TO 001a1aeT CUCTEMOM 3HAHUH U
BJIQJICET ONPEICICHHBIMU YMEHHSIMH, KOTOpbIE 3aKIIOYAOTCS B CIOCOOHOCTH K OCYILECTBICHHUIO
KOMIUIEKCHOTO MOMCKa, aHAJIW3a U MHTEepIpeTalud HHPOPMAIMH [0 ONPEICICHHON TeMe; yCTaHOB-
JICHUIO CBSI3€W, MHTETpallK, UCIOIB30BAHUIO MaTepuasa U3 pPa3sHbIX Pa3/IelioB U TEM MJS PELICHUS
nocTaBlieHHOM 3amaun. Pezynbrat He MeHee 50% OanoB 3a 3aaHUs CBUICTEILCTBYET O JOCTATOU-
HOM YpOBHE C(POPMUPOBAHHOCTH KOMIIETEHIIHII;

— Ha OIICHKY «He 3a4TeHO0» — oOyuaroluiics He 00Ja1aeT HEOOXOAMMON CUCTEMOM 3HAHUM U
HE BJIaJIeeT HEOOXOAUMBIMU MPAKTUUYECKUMH YMEHHUSIMH, HE CIIOCOOCH MOHUMAaTh U MHTEPIPETUPO-
BaTh OCBOEHHYIO MHpopManuio. Pesynbrar menee 50% 0arioB 3a 3aaHus CBHIETEIBCTBYET O He-
JIOCTaTOYHOM YpOBHE C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Iloozomogka K coaue u coaua 6mopozo 3mana 20cyoapcmeennozo IK3IameHa

Ko BropoMy 3Tamy rocyaapcTBEHHOIO K3aMeHa JOIyCKaeTCsl 00ydaroUuiics, MoIyYuBIIMN
OLICHKY «3a4T€HO» Ha [IEPBOM JTarle.

Bropoii aTan rocynapcTBEHHOr0 SK3aMeHa IMPOBOAUTCS B MUCbMEHHOU (opme.

['ocynapcTBeHHBIN SK3aMeH BKIIIOUaeT 4 TEOpeTHMUECKUX Bompoca W 1 mpakTuueckoe 3ajaa-
Hue. [IpogomKuTenbHOCTh PK3aMEHa COCTaBIAET 4 yaca.

Bo BpeMs rocyjapcTBEHHOTO 3K3aMeHa CTYJEHT MOKET MOJIb30BaThCS:

- CIIPaBOYHBIMU TIOCOOUSIMH,

- IuarpaMMaM# COCTOSIHMSI,

- TEXHOJIOTUYECKUMH CXEMaMH,

- aTJacaMM KOHCTPYKLUH.

Pe3ynbpTaThl rocy1apcTBEHHOIO 9K3aMeHa ONPEAEIISIOTCS OLEHKAMH: «OTIIMYHOY, «XOPOIIO»,
«yJIOBJIETBOPUTEIILHOY, «HEYOBIETBOPUTENBHO.

Kputepun olieHKH rocy1apcTBEHHOTO K3aMeHa:

— Ha OIIEHKY «OTJUYHO» (5 0ayuioB) — 0OydYarOIMMIACS JTOJDKEH TMOKa3aTh BBICOKUH YpPOBEHB
c(hOpMUPOBAHHOCTH KOMITETEHIIUH, T.€. TIOKa3aTh CIIOCOOHOCTh 0000IIaTh U OICHUBATh MHGpOpMAa-
10, TIOJTYYCHHYIO HA OCHOBE MCCIIEIOBAaHUSI HECTAHIAPTHON CHUTYAIlMU; UCTIOJIb30BaTh CBEICHUS U3
Pa3TMYHBIX UCTOYHUKOB; BRIHOCHUTH OIIEHKH W KPUTHUYECKHUE CYXKJICHHs, OCHOBAaHHBIC Ha MPOUYHBIX
3HAHUSX;

— Ha OLIEHKY «Xopouo» (4 6amia) — oOyJaromuiicss JOKEH MOoKa3aTh MPOJBUHYTHIN YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH, T.€. MPOJIEMOHCTPUPOBATDH INIyOOKHE MPOYHbIE 3HAHUS U pa3BU-
ThI€ MIPAKTUYECKHE YMEHHS U HABBIKH, YMEHHE CPaBHUBATh, OIICHUBATh U BHIOUPATh METOMBI pellle-
HUS 3aJaHui, paboTaTh LeJIeHAMPABICHHO, UCTIONB3YsI CBSI3aHHBIE MEXTY CO00U (OpMBI MpeICTaB-
neHus napopmanuu;

— Ha OIIEHKY «Yy/0BJIETBOPHUTEJbHO» (3 Oamia) — oOydJaronuiicss TOJDKEH MoKa3aTh 0a30BBIN
YpOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIHA, T.€. TIOKAa3aTh 3HAHUS HA YPOBHE BOCIPOM3BEICHUS U



00BsicHEeHUS HHPOpMAINH, TpodeccroHalIbHbIe, HHTEJUIEKTYalbHbIE HABBIKU PEIICHUS CTaHIaPTHBIX

3a1ad.

—Ha OIICHKY «HEY/0BJIETBOPHUTEILHO» (2 Oaa) — oOyJaronuiicss He 00agaeT HeoOXOoAMMON
CUCTEMOM 3HAHUM, JOMYCKaeT CYIIECTBEHHbIE OINOKH, HE MOKET MOKa3aTh MHTEIIEKTyaJbHbIE Ha-
BBIKM PELICHUS MPOCTHIX 3a/1a4.

Ha OIICHKY «HeY/I0BJIeTBOPHUTEJIbHO» (1 0amt) — oOyyaroluiicss He MOXKET MOKa3aTh 3HAHUS

Ha YPOBHC BOCIIPOU3BCACHUA U 00BSICHEHUS I/IH(bOpMaLII/II/I, HC MOJXKCT IIOKa3aTb MHTCIJICKTYAJIbHBIC
HAaBBIKW PCIICHHA ITPOCTHIX 3a/1a4.

O

6yqa101m/11710}1, YCIICHIHO C,I[aBIHI/Iﬁ FOCYI[apCTBeHHHﬁ 9K3aMCH, JOITYCKACTCA K BbIIIOJHC-

HUIO U 3aIIUTE BBIMTYCKHON KBaTU(UKAMOHHON paboTe.
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1 Couepma}me rocyiapCrB€HHOIo 3K3aMeEHa
1.1 Hepeuenb mem, npoeepiaemsplx Ha nepeom mane ZOC_]’@(IPC’MGBHHOZO IK3ameHna

®dunocodusi, ee MECTO B KYJIbTYpe
HcTtopuueckue tursl punocopun
[Tpo6ema naeansHOro. Co3HaHME Kak (popMa MCUXHUECKOTO OTPAKEHUS
OCOOEHHOCTH YeI0BEYECKOTO OBITHS
O6miecTBO Kak pa3zBuBaroiasicsa cucreMa. KyiabTypa u uBUiIn3amnus
Hcropus B cucteMe I'yMaHUTapHbIX HAYK
[uBunuzanum JIpeBHero Mupa
D1oxa CpeTHEBEKOBBS
Hogoe Bpemst XVI-XVIII BB.
. MoaepHu3aIus ¥ CTAaHOBJICHUE WHIYCTPUATIBLHOTO 001IecTBa BO BTopoit mosioBune XVIII —
Havane XX BB.
Poccust u mup B XX — Hauane XXI B.
HoBoe Bpems 1 sn10xa MOJEpHU3ALUH
Crpoc, npeuioKeHe, pplHOYHOE PABHOBECHE, 3JTACTUYHOCTD
OCHOBBI TEOpPUH MTPOU3BOJCTBA: U3AEPHKKU IPOU3BOCTBA, BEIpYyUKa, IPUObLIH
OCHOBHBIE MAKPOIKOHOMUYECKHUE NTOKA3ATEIN
MaxkposkoHOMHYECKast HECTaOUIBLHOCTh: Oe3pabdoTuiia, UHQIALUS
[Ipennpustie u pupma. IKOHOMHUUECKAs IPUPOAA U LieTieBast QyHKIUS GUPMBbI
Koncturynmonnoe npaso
I'paxxnanckoe npaso
TpynoBoe npaBo
CemeliHoe IpaBo
YrosmoBHOE NpaBo
S 1 MO€ oKpykeHHE (Ha THOCTPAHHOM SI3BIKE)
S u Mos yueOa (Ha UHOCTPAHHOM SI3BIKE)
51 v Mup BOKpYT MeHS (Ha HHOCTPaHHOM SI3bIKE)
S n mos Oynymias npodeccus (Ha UHOCTPAHHOM S3bIKE)
Crpana u3y4aeMoro si3bIka (Ha HHOCTPaHHOM $I3bIKE)
@DopMBbI CyLIECTBOBAHMS SI3bIKA
DyHKIIMOHAIBHBIE CTUIIN JTUTEPATYPHOTO SI3bIKA
[TpobnemMa MEXKYIBTYPHOTO B3aMMOICHCTBHS
PeueBoe B3aumoielicTeue
. lenoBasg kKoMMyHUKaIUst
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13.
14.

15.

33. OCHOBHBIE TIOHSTHS KYJIbTYPOJIOTUH

34. XpHUCTHAHCKUI TUN KYJIBTYphI KaK B3auMoJieiicTBre KOH(peccHit

35. WcnaMckuii TUT KyJIbTYPhI B JYXOBHO-UCTOPHYECKOM KOHTEKCTE B3aMMOICHCTBHS

36. TeopeTuko-MeTOJ0IOTHYECKUE OCHOBBI KOMaH1000pa30BaHus U CAMOPA3BUTHS

37. JInuHOCTHBIE XapaKTEPUCTUKH UJICHOB KOMaHIbI

38. Opranu3anmoHHO-TIPOIECCYAIbHbIE aCTIEKThl KOMaHTHOU pabOThI

39. TexHoOJIOTHA CO3IaHUA KOMAaHIbI

40. Camopa3BuTHE KaK yCJIOBHUE MOBBIMIEHUS 3)PEKTUBHOCTH TUIYHOCTH

41. JIlnarHoCTUKA U CaMOJIMArHOCTUKA OPTraHU3Ma MPH PETYJSIPHBIX 3aHATUSAX (PU3UIECKOM
KYJIbTYpOH U CIIOPTOM

42. Texuuyeckasi MOAroTOBKa U 00y4eHHUE IBUTATEIbHBIM JIEHCTBUSAM

43. MeToanKy BOCIIUTAHUS (PU3UIECKIX Ka4eCTB.

44, Bunpl ciopra

45. Knaccudukanus upe3BbluaiiHbIX cuTyaluil. Cucrema upe3BbluaiiHbIX CUTYalui

46. MeTo bl 321U THI B YCIIOBHSIX YPE3BBIYAMHBIX CHUTYallui

2.1.2 Ilepeuens meopemuueckux 60npocos, 6bIHOCUMbIX HA 6MOPOIL IMAN 20CYOAPCHMEEHHO-
20 IK3aMeHa

b1.B.18 «I'maporazoauHaMuKa»
[ToTepu Hanopa u JaBIeHUs HA MECTHBIE COITPOTHUBIICHUS.
CrpyiiHoe nBUXKEHHE: CBOOOHBIC, 3aTOIJICHHbIE, OTPAHUYECHHBIE CTPYH.
[TonsiTue o mogoOum pusnyeckux nporeccoB. TeopeMbl mogo0us, ynciaa (KPUTEPUH) TI0100MS.
OO6mue Gpuznueckre 1 MEXaHUYECKHE CBOMCTBA KUJKOCTHU U Tasa.
Cuubl, IelicTBYIOIIKE B )KUAKOCTH. OCHOBHOE YpaBHEHUE THIPOCTATHKU. J{aBlieHue, Hamop.
JuddepenunansHoe ypaBHeHHe Diiepa s MOKOSIIEHCS )KUIKOCTH.
YpaBHEHHE CIIOMIHOCTH (HEpa3pbIBHOCTH) B nuddepeHimansHoi popme. YpaBHEHUE pacxoa.
HuddepenunansHoe ypaBHeHHe Ditiepa sl IBUKYIIEHCS KUKOCTH.
YpaBHeHue bepHyum 11l UACaIbHONM HEC)KUMAEMOW KUAKOCTH. DU3NUECKUN CMBICI ITbE30MET-
pHYECKOT0, TEOMETPUUYECKOTO U CKOPOCTHOTO JIaBJICHUMN.

. Pexxumsl aBrkeHus Bsi3Koi sxuakoctu. Kputepuit PeitHonbaca, ero ¢pusnueckuil cMbici.
11.
12.

[Totepu Ha TpeHUe NpU ABMXKEHUN BA3KOM xuakocTu. KoadduumeHnt ruipaBinyeckoro TpeHusl.
HcTeuenune KuakocTu U3 otBepctuil U Hacaaok. Koadduuuent u crenens cxarus crpyu. Koad-
(UIMEHT CKOPOCTH U Pacxo/a.

JIBrKeHne ra3oB 10 KaHalaMm IepeMEeHHOro ceuenus. Yucmo Maxa.

B3aumopeiicTBie cTpyu ¢ MIOCKOCTHIO: MOITYOTrpaHUYEHHBIE CTPYH, HACTHIIBHOCTbD, JaJIbHOOOM-
HOCTb.

CrpyiiHble anmapaThbl: IPUHIIMII IEHCTBHSL, 00JIACTH TPUMEHEHHUS.

b1.0.24 «Texnunyeckasi TepMOAMHAMHUKA)

TepMmoauHaMu4ecKkne Ipolecchl UaealbHOTOo ra3a. M300paxeHune npoueccoB UaealbHOTO ra3a Ha
nuarpammax coctostHusi P —v, T—S. Pabota u TemioTa OCHOBHBIX TEPMOIMHAMUYECKHUX TPOIIEC-
COB.

N neanbHble ra3sl — 3aKOHBI M YPAaBHEHUE COCTOSHMS. ['a30Bas mOoCTOsAHHASA. TerIoeMKOCTh ra3o0B.
YpaBuenue Maiiepa.

ITepBblii 3aKOH TEPMOJIMHAMUKH, €TI0 COACPKAHUE U AHATTUTUUECKHUE BBIPAYKEHUSI.

[TonuTpornHeIi Mpolecc Kak 00Ul ciTydail TepMOAMHAMUYECKUX MTPOLIECCOB.



5. Bropoii 3aKk0H TEpMOIMHAMUKH, CYIIHOCTbH, (POPMYTUPOBKH, aHAINTHYECKOE BBIpaKeHHE, Ipa-
HUIIBI IPUMEHUMOCTU. DHTPOIIUS, €€ CBOMCTBA, M3MEHEHUE SHTPONHH B 0OpaTUMBIX M HeoOpa-
THUMBIX IIpoLECCaXx.

6. Peanbnbie ra3pl. YpaBHenue cocrosnHus. P — T auarpamma Juis HOPMadbHOTO M aHOMAJIBHOTO
BemiecTBa. M300pakeHne mporeccoB peaibHOro ra3a (BOASHOTO Iapa) Ha AMarpammax COCTOS-
uust P-v, T—-5, h-s.

7. I1lukibl nBUTaTenaeii BHyTPEHHETO CrOpaHusl, UX CpaBHEHUE, aHanu3, Tepmudeckuid KIT/I.

IIpoueccsl cxxaThsi B HOPLUIHEBOM KOMIIpeccope. BiusiHne «BpeIHOro MpoCTPaHCTBay.

o

9. MHorocTyneHuaTblii KOMIIPECCOp ¢ MPOMEKYTOUHBIM OXJIAKICHUEM C)KMMAeMOro Ira3a U ero pa-
6ora. M300pakeHre mpoIeccoB Ha AUarpaMMax COCTOSTHUS.

10. Cxema u nuKiI ra3oTypOuHHO#M yctaHoBKH. [loBbimenue 3¢ dextuBaoct ['TY.

11. Vctedenne ra30oB U MapoB W3 pa3auvHbIX KaHaoB. Comto u auddysop. YpaBHenue npoduiis
KaHaua.

12. YcnoBus noMy4YeHUs: CBEPX3BYKOBBIX cKopocTeil ncteuenus. Comto JlaBas.

13. [IpoccenupoBaHue ra3oB u mnapoB. VMI3MeHeHHe mapaMeTpoB MpU APOCcCeTUPOBaHUU. DPPEKT u3-
MEHEHHS TEMIIEPATyPhl PEATBHOTO ra3a IpH IpoccenrpoBannn. KpruBas HHBEpCHH.

14. Cxema u uuki Penkuna c neperpersim napom. Tepmuueckuit KI1/1 nuxiia.

PerenepaTuBHbIN LUK TapoTypOUHHON ycTaHOBKU. Cxema pean3aliy pereHepaTuBHOTO LIUKIIA.

b1.B.20 «Tentomaccoodomen»

1. OcobeHHocTH H3TyuyeHus Ta30B U napoB. OnpeaeneHue CTeNeHd YepHOThI Fa30B.

2. TemnooOMeH npu kurneHuu xuakoctu. Kpusas kunenus. [Ipupoja KpU3UCOB KUMNEHUS TIEPBOTO
pona.

3. Tlepenada TeIwIoTH Yepe3 IMIHMHIPHIECKHAE CTCHKH.

4. OCHOBHOM 3aKOH TEIUIONPOBOAHOCTH. JuddepeHiuanpHoe ypaBHEHUE TETIONPOBOIHOCTH. Y C-
JIOBHSI OJTHO3HAYHOCTH.

5. Tlepenada TemnoThl uepe3 IIOCKUE CTEHKH.

6. Cnoco0Ob! nHTeHCH(DUKamu Teruionepenadyn. OpedpeHrne MOBEPXHOCTEH TeIIonepe1adm.

7. T'padoananutuyueckuit METOJ pacueTa HarpeBaHusl (OXJIaKIECHUS) TEPMHUUECKH MACCHUBHBIX TEIl.

8. OCcHOBHOI1 3aKOH KOHBEKTUBHOI TEIIIO - U MaccoOTAauu. Yucia mogo0usi, HCTOIb3yeMbIe B pac-

yeTax KOHBEKTUBHOI'O TEIJIO - U MaccoIlepeHoca.

9. KoHBEKTHBHBIN TEIUIOOOMEH MPU BHIHYKICHHOM TSUCHHH KUIAKOCTH (Taza) B TpyOax.

10. KoHBEKTHBHBIH TETIOOOMEH TPH BBIHYKIEHHOM TTONEPEYHOM OOTEKaHUH TPYOHBIX ITyYKOB.
11. Temmootnaya mpu cBOOOTHON KOHBEKITUH.

12. TerumooOMeH py KOHICHCAITUH TTapa.

13. TenmooOMeH MpH KUITEHUH XKHUJIKOCTH B TpyOax. [Ipupoia kpusnca KUIEHUs: BTOPOTo poja.
14. OcHoBHBIE 3aKOHBI TEIJIOBOTO M3TYYECHHUS.

15. TenmooOMeH U3ITy4YeHHEM B CUCTEMAX TeJ, Pa3/IelIeHHBIX TPO3pavyHON CpeaoH.

b1.B.11 «JHeprocoepe:xeHne B TeM103HEPreTUKE U TEMJIOTEXHOJIOTUIX»

1. OcHOBHBIC HaAmpaBJICHHUS COBEPIICHCTBOBAHUS JCHCTBYIOIIUX TEXHOJIOTMUECKHX IPOIECCOB B
METAILTypPTUH.

2. Tlytm noBbimeHus ) (GEKTHBHOCTH UCTIOIB30BAaHUS TOILTMBA B BEICOKOTEMIICPATYPHBIX YCTAHOB-
kax. OcOOEHHOCTH 3HEProcOepekeHrs B BHICOKOTEMIIEPATYPHBIX TEIIOTEXHOIOTHSIX.

3. HHTeHcuBHOE 3HEProcOepeKeHue.

4. OCHOBBI HEProayauTa 00bEKTOB TEIUIOIHEPTCTUKH.
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11.

12.
13.

14.

15.

14.
15.

OcobeHHOCTH 3HEpProayAnTa NPOMBIIUICHHBIX MTPEIPHITHI.

DOHeprobanaHChl MPEANPUATHH.

OHeprocOepekeHre Py IPOU3BOACTBE U PACHIPEAEICHUH TEIIIOBON SHEPTUU.

OcobeHHOCTH 3HEProcOepeKeHHS B BHICOKOTEMITEPATYPHBIX TEINIOTEXHOIOTUSX.
OHeprocOepekeHHEe B CUCTEMax OTOIUICHHUS, BEHTWIISALNH, TOPSYET0 BOJOCHAOKEHUS, CYIIHIIb-
HBIX, BBIMAPHBIX, PEKTU(UKAITMIOHHBIX YCTAHOBKAX.

. DHEProeMKOCTh MPOMBIIUICHHOW MPOAYKIIMU. DHEProeMKOCTh M KayeCTBO HCIOJIb30BAaHUS B

JEHCTBYIONIEH NPOMBIIUIEHHON TeIoTeXHoaoruu. CpaBHEHHE pacXO0B TOIUIMBA U SHEPTOEM-
KOCTH.

JluarHocTrka 3HEpProucroab30BaHUs B IPOMBIIUICHHBIX TEIUIOTeXHONOruAxX. [lokaszarenu suHep-
TOUCIOJIb30BaHUS.

OO01mas XxapakTeprCTUKA YHEPrOCOEPEKEHHS B MPOMBIIIIICHHOCTH.

OcHOBHBIE HalpaBJIeHUs 3HEProcoOepekeHus: B 4epHOi MeTaiTypruu. VICTOYHUKM 1 OTEHIUANbI
HHEProcOEpexeHMs B UePHOU METAJLITypPTUH.

Metox mpeaensHOro sHeprocoepekeHus. MeToI0JOTHsI WHTEHCHUBHOTO SHEProcOepesKeHHs.
Kputepun sHepreTHdeckoil onTUMU3aMK. DHeprocOeperaronias TEXHOJIOTHsS, 3Heprocoepe-
raolue TeIIoBble CXeMbl U 000Py10BaHHE.

OHepronorpedIeHne U FHEProUCIIONb30BaHUE B METAUTYprud. DHEProeMKOCTh METallypruye-
CKOM mpoaykuuu. Pacuersl TenonorpeOieHns MeTaulypruueckoi npoaykuuu. Pacuers suep-
TOUCIOJIb30BAHUS B UYEPHOM METaJUTYprHH.

b1.B.03 «MMCTOYHMKH H CHCTEMBI TEIJIOCHAOKEHH)

Bopsabie cuctemsl TeriocHabkeHus: knaccudukanus, oonactu npuMmenenus. [Ipeumymiecrsa u
HEJOCTAaTKH BOJBI KAK TEIMJIOHOCUTES.

[TapoBble crcTeMbl TeTIOCHAOXKEHHS: 00JIaCTH MPUMEHEHUS, TPEUMYIIECTBA U HEJOCTAaTKU Mapa
KaK TEIJIOHOCUTEA.

Omnpenenenne pacyeTHBIX PACXO0I0B BOJBI B TEIUIOBBIX CETAX. BHIOOP HACOCHOTO 000PYIOBaHUS
TEIIOBBIX CETEH.

I'padpyix MPOIOIKUTETHHOCTH TEIJIOBBIX HArpy30K MPOMBIIUICHHO-0TONUTENbHBIX TOL] 1 Ko-
TEJbHBIX, €ro MOCTPOEHUE.

Ce30HHBIE U KPYTJIOTOJUYHBIE TEIJIOBBIE HATPY3KH MPOMBINIIEHHO-OTONUTENbHBIX TOL[ u KO-
TenbHbIX. ONpeeneHre TEMI0BbIX Harpy30K.

Cxembl 1 KOHPUTYpAIIUU TEIJIOBBIX CETEH, UX MPEUMYIIECTBA U HEAOCTATKH.

CxeMbI TPUCOSANHEHUS TTOTPEOUTENEH K MTAPOBBIM U BOJISTHBIM TEIUIOBBIM CETSIM.

OCHOBBI THPABINYECKOTO pacyeTa TeIIOBBIX CETEH.

[TocTpoeHue mhe30MeTpruIecKoro rpadrka BOASHBIX TEIIOBBIX CETEH.

. I'mapaBnuyeckuii pexxuM BOJISHBIX CUCTEM TETJIOCHAOKEHHUS.

. 'mppaBnnyeckuil yaap B BOJSHBIX TEIJIOBBIX CETSX.

. OCHOBBI TEITOBOTO pacyeTa TEIIOBBIX CETEH.

. O6opyoBaHME TEIIOBBIX CeTeil: TPYyOBbl, TEIIOBAs U30JIALINS, ONOPHI U MOABECKH, KOMIIEHCATO-

pBI TEMITEPATYPHBIX YIJIMHEHUH, apMaTypa.

OCHOBHBIE MOJIOKEHUS IO HKCIUTyaTalliy TEMJIOBBIX CETEH.

PerynupoBanne oTnycka TEIUIOTHI Uil OQHOPOJHOW M Pa3sHOPOJHOM TEIUIOBOW HArpys3kH, IpH-
COCIMHEHHOM K BOASHOM TETIJIOBOM CETH.

b1.B.04 «KoTeJbHbIe YCTAHOBKH M IIAPOreHEPATOPbI»
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10.
11.
12.
13.
14.

15.

10.
11.

12.

13.

14.
15.

OuncTKa NpOJYKTOB CrOpaHus OT TBEPABIX U ra3000pa3HbIX MPUMECEH.

CucreMsl 30510- U IUTAKOY1aJI€HUS KOTJIOB.

KoHcTpykuuu napormneperpeBareiieid apoBbIX KOTJIOB.

OOwrast XapakTepUCTUKAa COBPEMEHHBIX KOTEJBHBIX YCTAaHOBOK, UX MECTO M POJIb HA MPOMBIII-
JICHHBIX NIPEANPUATHSAX.

MarepuanpHble U TEIUIOBbIE OAJaHChI KOTEIBHBIX YCTAHOBOK IIPU padoTe Ha ra30BOM, KUIAKOM U
TBEP/IOM TOIJIUBAX.

OcHoBHbIE TpeOOBaHUS, NPEAbSBISIEMbIE K TOIOYHBIM YCTPOMCTBAM KOTEJIbHBIX arperaTros.
Knaccugukanus 1 KOHCTpYKLNUU TOIOYHBIX YCTPOUCTB.

OKOHOMaM3epsl NapOBBIX KOTJIOB U UX BKJIFOUYECHUE B IUTATEIIbHBIE MATUCTPAIIH.
KoHCTpyKTHBHBIE CXEMBI BO3AYIIHBIX [1010IPEBaTENEH NApPOBbIX KOTJIOB.

KoHcTpyKkIiuu napoBbIX KOTJIOB C €CTECTBEHHOW LUPKYJALKEH, MPIMOTOYHBIX U C MHOTOKpAT-
HOU NPUHYAUTEIBHON IUPKYIIALUECH.

CucreMsbl TOIIMBONOJa4YH KOTJIOB.

OKcmlyaTanys KOTEJIbHBIX YCTaHOBOK; OPraHU3alMsl PEMOHTOB.

TennoTeXHNYeCKUE UCIIBITAHNS KOTEJIbHBIX YCTAHOBOK.

Boanblii pexum naposbix komiioB. CTyneHyaroe ucnapenue. HempepeiBHas U nepuoaudeckas
IIPOJyBKa KOTJIOB

Bonorpeiinbie KOTJIbI: 00J1aCTH TPUMEHEHHsI, KOHCTPYKIIUHU, BKJIIOUEHUE B TEIUIOBYIO CXEMY
TOLI nnan KoTeNbHONW, 0OCOOEHHOCTH IKCILTYyaTaIUH.

KoTnbl-yTunusatopsl: 0071acTi NPUMEHEHHUSI, CIOCOObI BKIIOYEHHSI B TEXHOJIOTHYECKYIO CXEMY,
0COOEHHOCTHU KOHCTPYKITUH U IKCIUTyaTalluH.

b1.B.05 «TensiomaccooOMeHHOe 000py/10BaHN e MPeINPUATHIDY

KoHcTpyKIIMM BBIMApHBIX alIapaToB C €CTECTBEHHOW M NMPHUHYAUTENBHOW LUPKYJISALMEH BbIA-
pUBAEMOro pacTBopa.

I[Tporecc cymku B TeopeTndeckoM cymuie Ha «H-d» muarpamme.

Knaccudukanus u KOHCTPYKTUBHBIE OCOOEHHOCTH KOHTAKTHBIX TEMJIOMACCOOOMEHHBIX YCTaHO-
BOK.

Knaccugukaius pexynepaTuBHbIX TEINIOOOMEHHUKOB, UX KOHCTPYKTUBHBIE OCOOEHHOCTH.
TennoBoil KOHCTPYKTUBHBIN U TEIIOBON MOBEPOYHBIM pacyeTbl peKynepaTuBHBIX TEMI000MeH-
HUKOB.

TenoBeie TpyObl. Kitaccudukanisi, KOHCTpYKTUBHBIE OCOOEHHOCTH.

PereneparuBHbIe TEMII000MEHHUKH MEPHOAMUYECKOTO U HEMTPEPHIBHOTO JEHCTBUS, X KOHCTPYK-
TUBHBIE OCOOEHHOCTH.

N300pakeHne mpoleccoB TerioooMeHa B ckpyooepe Ha «H-d» auarpamme.
OU3NKO-XMMUYECKHE 0COOEHHOCTH IPOLIECCOB BhIMapuBaHus. TemnepaTypHble AeTPecCuu.
MHoroctyneHuaThie BbIlIapHbIE YCTAHOBKH.

OcHoBHblE (DU3UKO-XUMHUYECKHE CBOMCTBa OMHApHBIX cMeceil. buHapHble cMecu W3 B3alMHO
PacTBOPUMBIX M B3aUMHO HEPACTBOPUMBIX KOMIIOHEHTOB.

JIMCTUIUISIIIMOHHBIE YCTAHOBKH, UX ocoOeHHOocTH. [Iporecchl paszaenenus OMHApHBIX cMeceil Ha
{-X,y amarpamme.

Pextudukanmonnsie ycraHoBkH. [Iporecchl MaccooOMeHa B KOJIMAuKOBOW PEKTH(PUKALMOHHOM
KOJIOHHE.

Anamus | u |l nepuooB cyniku MmaTepuaios.

CopOuronHblie mporecchl. AGCOPOCHTHI U aCOPOCHTHI.
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b1.B.08 «TexHoJioru4ecKue JHEProHOCUTEN NPeANPUATHI»

1. TIpomsbInuieHHBIC CHCTEMBI ra30cHa0)eHus. ['a30BbIii OalaHC MPEAIPUITHS.

2. Tlpou3BojacTBO U pacnpeaesieHue JOMEHHOI o rasa.

3. OCHOBBI THAPABINYECKOIO pacueTa ra3oBbix ceTeil. OnpeneneHue NoTepb JaBICHUS B Fa30BBIX
CETSIX BBICOKOT'O U HU3KOI'O JaBJICHUH.

4. Tlpuponusiii ra3. JloObrua rasa, TpaHCIOPT Ha OOJIBIINE PACCTOSIHHUS.

5. Omnpeznenenue noTpeOHOCTEN NPEAIPUITHS B JHEPTOHOCUTENAX.

6. Cucremsl Bo3nyxocHaOxenus: npeanpuatuil. Kiaccudukanus norpedureneit cxaroro Bo3ayxa.
OcCHOBBI pacyeTa TeXHOJOTMUYECKUX CXeM KOMITPECCOPHBIX CTAaHIUI.

7. Cuctembl TEXHUYECKOTO BOJOCHA0XKEHHUs, UX Kiaccuukaius, coctaB obopynosanus. Onpene-
JICHHE TIOTPEOHOCTH B BOJIE HAa TEXHOJOTHUYECKUE HYX bl TpeOoBaHuUs K KaUeCTBY BOJIBI.

8. Pexumsbl notpebnenus raza. ['a3operynsTopHble CTaHIIUH.

9. TIpou3BOACTBO U pacmpeesieHue KOKCOBOIO Ta3a.

10. [IpousBoACTBO U pacipeneseHre KOHBEPTEPHOTo rasa.

11. OuncTKa UCKYCCTBEHHBIX TOPIOYMX ra3oB, aKKyMYJIUPOBaHHE, UCIIOIb30BAHNE N30BITOYHOIO
nasieHus. CucreMa pacnpeieleHHsi TOPIoYUX ra3oB Ha METATypruuecKoM NpeIpUsITHH.

12. TIpou3BOCTBO KMCIOPO/IA U TIPOTYKTOB pa3esieHHs BO3yXa.

13. Cuctemsl pacripeiesieHus MPOIyKTOB pa3AeieHus BO3yXa Ha METAJUTYPrHUECKOM MPEIIPUSTHH.

14. HanexxHOCTh pacnpeeuTeNbHbIX CUCTEM razocHabxeHus. Kpurepuu Hage)KHOCTH.

15. Cuctemsl xonogocHaOxkeHus. OCHOBHbIE THIIBI 000py10BaHUsA. TE€XHOJIOTHYECKUE CXEMBbI XO0JI0-
JTUIBHBIX CTAHIUH.
2.1.3. Ilepeuens npakmuueckux 3a0anuil, 8bIHOCUMBIX HA 6MOPOIL IMAN 20CYOAPCMEEHHO20

IK3amMeHa

b1.B.18 «I'maporazoauHaMuKa»

1. 3AJJAYA. Omnpenenuth HEOOXOANUMYIO BBICOTY JBIMOBOW TPYOBI, €CITM OHA JIOJDKHA CO3/a-
BaTh pazpexeHne 50 MM BOA. CT. IPU CpEeIHEN TeMIeparype AbIMOBBIX razos 400 OC u Tem-
neparype OKpysKarouero Boszayxa 0 OC. TI10THOCTH IBIMOBBIX Ta30B IIPY HOPMAJIBHBIX YCJIO-
BUSX NPUHATH 1,27 Kr/ M,

2. 3AIAYA. U3 pacxonHoro 0aka BeITEKAaeT BOJIa MPU MOCTOSIHHOM ypoBHe. OmnpeaenuTs cKo-
POCTh UCTEUEHHUS M PacXo] BOJbI Yepe3 KPyIjoe OTBEpCTUE B CTEHKE AuaMeTpoM 12 mwm.
YpoBeHb BOAbI HaJ 0TBepcTUEM cocTaBisieT 3 M. [loTepsmu nmpeneOpeys.

3. 3AJIAYA. B otonuTeNbHOM crcTeMe HEOOIBIIIOTO JIoMa COJIEPIKUTCS Bojia B 00beme 0,5 Mo,
CKOJIBKO BOJIBI BOMIIET JOTIOJHUTENBHO B PACHIMPUTEIBHBIN OaK TPU €e HarpeBaHWU OT TEM-
neparypsl 15 °C no TeMrneparypsl 85 o°Cc? Temnepatypublii ko3¢ puneHT 06beMHOr0 pac-
IIMPEHHst BOABI IPUHATE B = 0,0006 K™,

4. 3AJTIAYA. Bona npu temmneparype 20 °C mBmxercs 1o TpyOompoBoy auamerpom 20 mMm.

Onpenenutb pexuM TEUEHUS KUIKOCTH, eclii 00beMHbI pacxoxa cocrasiseT 0,01 M>/ceK.
KuHeMaTH4aeckas BI3KOCTb BOIbI IIPH JaHHOMN Temmepatype 1,01 10 M /cex.
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5. 3AJIAYA. OnpenenuTs MOTEpH JABJICHUS HA TPEHUE MPH TEYEHUH BOABI 11O TPYOOIIPOBOILY
auamerpom 60 MM, mrHOM 150 M. CKOpocTh BOABI cocTaBisieT 2 M/cek. Kunemaruueckyio
BSI3KOCTB BOJIBI IIpHHsiTh mpH Temneparype 20 °C pasmoii 1,01 10 m%/cek.

b1.0.24 «Texunveckasi TepMOJAMHAMU KA

1. 3AJAYA. 1 kr Bo3ayxa npu gasienun P; = 0,5 MIla u temneparype t; = 140 °C pacmups-
eTcsi HoaUTponHo 10 nasiaeHus P, = 0,1 Mlla. OnpenenuTs KOHEUHbIE TApaMETPhI BO3AYyXa U
MOJYYECHHYIO pa0dOTy pacIIMpeHus, €Clii MmoKa3aTeab NoauTponsl n = 1,25. M3006pa3uts mpo-
niecc B PV - nuarpamme. [Tokasarte rpaduuecku padory.

2. 3AJIAYA. Paccuntarh MOJIEKYJISPHYIO MAacCy CMECH HJICIBHBIX I'a30B M €€ ra30BYIO IMOCTO-
SIHHYIO, €CITU 3aJlaH cleayronmii o0bemMublil coctaB cmecu: CO, = 10,2%, O, = 6,8%, N; =
82%, SO = 1%.

3. 3AJIAYA. Haiiti u3MeHEHUE SHTPONHH 3 KI' YIIIEKHCIIOTO Ta3a MPU HAarpEeBaHUU €ro OT TeM-
nepatypsl t1 = 20 °C no temnepatypsl t; = 220 °C B nzobapaom mponecce. Mzobapuas mac-
coBasi TeII0eMKOCTh yriekucioro raza C p = 0,862 k/[x/kr K. M306pa3uts npouecc B PV u
TS - mnarpammax.

4. 3AJIAYA. HaiiTu u3MeHeHHe SHTPOIUU 2 KT a30Ta MPU HArPEeBaHUU €ro OT TeMIIepaTypsl 1y
=10 °C mo Temnepatypsl t; = 350 °C B m3oxopHOM Tiporiecce. M306apHas MaccoBasi TeIIoO-
emkocTb a3ora C p = 1,048 xJx/kr K. M300pasuts npornecc B TS - nuarpamme.

5. 3AJIAYA. B Gamione eMkocTbio V = 8 M° HaxoauTes KHUCJIOpoJ oA naBienueM Py = 50 Gap,
uMmeromuil Temmeparypy t; = 27°C. Kakoe konudecTBo Kuciaopoa (Kr) ObUI0 U3pacxo10BaHoO,
€CJIM JaBJIeHHe Ta3a ymnaio jo P, = 20 6ap, a TemnepaTypa monusmiachk o t, = 17°C?

6. 3AJIAYA. I kr Bozayxa coBepuaeT nuukia KapHo B npenenax temneparyp Trop. wer. = 673 K
Txon. uer. = 293 K, nmpuuem Haussbiciiee naBiieHue coctasiseT 4,5 Mlla, a nauausmee 0,15
MITIa. OnpenenuTbs KOJTUYECTBO MOABEACHHON U OTBEACHHOU TEIIOTH U Tepmudeckuid KI1J]
ukia. M300pa3uts nuki B TS - quarpamme.

7. 3AJIAYA. B nopuiHeBoM KOMIIpeccope CKUMaeTcs BO3AyX, umeronuii gasnenue P; = 0,1
MlIla u Temneparypy t; = 17 °C. Ilpouecc cxatus aguadbaTHbid. JlaBieHNEe B KOHIE CHKATHS
P, = 0,6 MIla. U306apuas maccoBas TemnoemkocTs Bo3ayxa C p = 1,021 x/x/kr K. Onpene-
JTUTH paboTy, 3aTpadeHHyI0 Ha ckatue 1 kr Bo3ayxa. M3o0pa3uth mporecc cxkatus B PV -
Iuarpamme.

8. 3AJIAYA. B nopuiHeBoM KOMIIpeccope CKUMaeTcs BO3AyX, uMmeronuii gasnenue P; = 0,1
MlIla u Temneparypy t; = 17 °C. IIporecc cxaTusi MOTUTPOITHBIN C TTOKA3aTeIEM MOTUTPOITBI
n = 1,28. JlaBnenne B koHie cxatusi P, = 0,7 MIla. Onpenenuts paboTy, 3aTpadeHHYIO Ha
cxatue 1 kr Boznyxa. M3o0pasuts mporiecc cxarus B PV - nuarpamme.

b1.B.20 «TemsiomaccoooMen»
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3AJJAYA: Kakyro TOJNIMHY JOJDKHA MMETh U30JISILMS, €CIM €€ HAJIOXUTh Ha IUIOCKYIO
CTAJIGHYIO CTEHKY TONIIMHONW 20 MM, 4TOOBI TEIUIOBBIC MOTEPH YMEHBIIMIUCH B JIBAa pasa.
Koaddumuent remnonpoBoanoctu cranu Ay = 40 Bt/m K, a marepuana nzonsuuu A, = 0,125
Bt/m K, K03 dULIHMEHT TEII0O0TIauu ¢ OAHOW CTOPOHBI CTEHKH 01 = 500 Br/m? K, a ¢ apyroi
az = 80 Br/m® K.

3AJAYA. OKOHHBIN CTEKJIONMAKET COCTOUT M3 TPEX CJIOEB CTEKJa TOJIIUHOU MO 4 MM Kax-
Jbpld. Mexay cTeKJIaMHM HaxOoJSATCS CJIOM CyXOI0 HEMOJBMXKHOIO BO3ayxa TOJMUHONW 10 MMm.
[1nomaae MoBepXHOCTH OKHA 3 M. PasHocTb TEMIIepaTyp Ha BHEIIHUX MOBEPXHOCTSIX CTEKOJI
30 °C. OnpenenuTh MOTEPH TEILIOTHI Yepe3 OKHO, eCTH KOod((HIMEHTH TeIIONPOBOIHOCTH
cTekna A, = 0,74 Bt/M K, Bo3ayxa Aggsy = 2,45 10 2Br/ mK.

3AJIAYA. OmnpenenauTs MIOTHOCTh TEMJIOBOTO MOTOKA ((, BT/MZ) B Mpoliecce Teronepeaayn
OT JBIMOBBIX Ta30B K KHUIISIICH MApOBOISHONW CMECH Yepe3 CTAILHYIO CTCHKY TOJIIMHON O =
8 mm. Temmeparypa razos t; = 1000 °C, temmeparypa cmec t, = 200 °C. Koodduument ter-
JIOOTJA4YM OT ra3oB K creHke oy = 40 BT/MZ'K, OT CTEHKH K TapoBoJsiHON cmecu oy = 4000
Br/M*K, k03(b¢uument TermonpoBoasocty crenky A = 40 Br/mK. Paccunrars Taxke TeM-
nepaTypbl CTEHKH ¢ 00eUx CTOpPOH 1) U te).

3AJTAYA. TTo uyryaaomy TpybompoBoay nuamerpom dz = 50 mm, d; = 44 MM ABHXKETCS map
¢ Temneparypoi 315 o, Koaddunument rernnootaayu ot napa k Tpyoe o =120 Br/m® K.
Temnepatypa okpy»xkaroiero Boayxa 20 OC, koa(duimeHT TerooTaaun o = 12 Br/m® K.
HaiiTu TeroBble moTepu, €ciiv TpyOOIpOBOA H30JIMPOBAH CIIOEM MeHomaMoTa 6 = 50 mm.

A nenomamora= 0,3 BT/M K, A 4yryua = 90 B1/M K.

3AJJAYA. Jlns yMeHbLICHHs MOTEPh TEIUIOTHI OT MapompoBoja auaMeTpoMm O, = 25 Mm
IpeiaraloTcs U30JSIMOHHBIe MaTepuansl: acoect A = 0,151 Bt/M'K, creknoBata A = 0,047
Bt/mK. Kakoii MmaTepuan nenecoobpa3zHee MpUHATh B KAU€CTBE U3OJSIIIHU, €CId K0P HUIu-
€HT TEIUIOOTAAuU K OKpYyXkKarolei cpenie o = 8 Br/M*K.

3AJJAYA. Onpenenutb cpeAHU K03()pPUIMEHT TEIIo0TJauu B TpyOe BOAONOIOTpEBATENS,
€CJIM BHYTpeHHMU nuametp TpyOs! d = 32 mm, ninuHa TpyOs! /= 2 M. CpeaHsst CKOPOCTh BOJIbI
W = 0,5 m/c, Temmeparypa BOABI 10 M Tocie Bogomnogorpesarens § = 120 °C; tz= 160 °C,
TeMIIepaTypa noBepxHoctu Tpyosi t. = 180 °C.

3AZIAYA. BepTtukanpHasi CTEHKa BBICOTOH 2,5 M OXJIaKIaeTCsi CBOOOJHBIM TTOTOKOM BO3/Y-
xa. CpeHsis TeMIiepaTypa moBepxHocTH crenk tc = 60 °C, remmneparypa Bozayxa to = 10 °C.
Onpenenuth KOIPPUITUSHT TSIUIOOTAAYH, SCIH Ay = 2,4 ‘102 Br/m K, v = 14,2 '10 6 MZ/C,
Pr, = 0,705.

3AJIAYA. Teno, moBepxHocTh KoToporo Fi = 0,6 M2, cTerneHb 4epHoThl €1 = 0,9 u cpenuss
Temmeparypa t; = 500 °C, HarpeBaercs B TedH, MOBEPXHOCTh CTEH KOTOPOH MMEET TeMIepa-
Typy t, = 1400 °C,F;=3 Mm% e2=0,8. Onpenenuts pe3yapbTUPYIOLINI TENI0BON MOTOK.

3AZIAYA. Bo CcKoIBKO pa3 W3MEHHUTCS NMPUBEICHHAS IOTJIOLIATeNbHAsl CIIOCOOHOCTD, €CIIH
MEXAY JIBYMs IIOCKOMapauieIbHbIMU ToBepXHOCTIMU (A1 = 0,7; Ay = 0,8) moMecTuTh 0JIMH
9KpaH, UMEIOIINKA OTpakaTelbHyI0 crocodHocth R = 0,5.
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b51.B.03 «MCTOYHMKH U CHCTEMBI TEIJIOCHAOKESHUA»

1. 3AJIAYA. OnpenenuTh TEIUIOBBIE MOTEPHU U MAJICHUE TEMIIEPATypPhl BOJIBI I OHOTPYOHOTO
W30JIMPOBAHHOTO TEIUIONPOBO/IA JALHETO TEIUIOCHA0KEHUS, MPOJIOKEHHOT0 OeCKaHaIbHO,
o cieayonmm gaHabiM: i / dy = 920/898 mm; € =40 km; G = 1000 kr/c; t; = 180 oc:
TeMIeparypa Bo3ayxa to = 5 °c: §,,=80 MM; Az = 0,12 Br/mrpan ; h=1,8 M; A, = 1,8
Bt/m rpan. s onpeeneHus TOMIHHB (PUKTUBHOTO CIIOSI TPYHTA KO3 PUITUEHT TEII00T1a-
41 OT MOBEPXHOCTH 3¢MJIH K HAPYKHOMY BO3IyXY IPHHSTH 0o = 18 Br/M°rpan. MecTHble Te-
IJIOBBIC TTOTEPH ydecTh Kodddummentom = 0,2.

2. 3AJIAYA. PaccuuTaTh TeMIepaTypy B KOHIIE TapOIIPOBOJIa C YY€TOM TEIUJIOBBIX IOTEPH IO
uHe. Temmeparypa mapa B Hauane naponposoza t1 = 200°C. Pacxon mapa G = 32,5 kr/c.

3. 3AJAYA. lnuna naponposoaa L = 1500 m. ITonHoe Tepmuueckoe conporusienue R = 0,85
M-K/Bt. Cpennsis termmoeMkocTs mapa npu temmeparype tl: Cp = 2400 Jx/(kr-K). Temnepa-
Typa HapyxHoro Bo3ayxa t0 = 5°C.

4. 3AJIAYA. Onpenenurs yaenbHOE JMHEHHOE MaJeHHe AaBIEHHs Ul BOIbI C TEMIIEPATypoii t
=750C, nmpoxoasmieit mo Tpydomnposoay d = 100 mm co ckopocteio W = 0,2 m/c. DkBuBa-
JICHTHASI MEPOX0BaTOCTh TpyOompoBoaa ks = 0,5 mm.

5. 3AHAYA. Onpenenuth TEIJIOBbIE MOTEPU M KOJIMYECTBO BBINAJAIOUIETO KOHJIEHCATa s
M30JIMPOBAHHOTO TAPOIPOBO/Ia HACHIIIEHHOTO TMapa, MPOJIOKEHHOTO Ha OTKPBITOM BO3JyXeE.
Hannbie mis pacuera cnenyromue: du / ds =219/207 mm; £ = 500 m; P = 0,6 mlla (abc.);
Ous = 75 MM; Ay = 0,12 B1/™ rpag ; to = -30 o°c Ilpu pacuere npuHATH KOI(D(UIUEHT Ter-
JIOOTA4H OT MOBEPXHOCTH M3OMSALMH K BO3AYXY o = 23 Br/Mrpan. MecTHbIe TEIIoBbIE 110-
Tepu yuecTb koapduuuentom f =0,25.

b1.B.0S «TeniomaccoooMeHHOe 000pyA0BaHMe NPeANPUATHID)

1. 3AJTAYA. Onpenenuth IUIoHia/ b MOBEPXHOCTH HAarpeBa BOJO-BOJSHOTO TEINIOOOMEHHHKA
Tuna «rpyoda B TpyOe». ['peromias Boja ABUKETCS 110 BHYTPEHHEH CTalbHOU TpyOe W UMeeT
temneparypy Ha Bxoze t',.; = 95 °C. Pacxox rpetomieii Bogsl G = 2100 kxr/u. HarpeBaemas
BOJIa JIBMDKETCSI IPOTHBOTOKOM IO KOJIBIIEBOMY KaHally MEXAy TpyOaMu M HarpeBaeTcsi OT
t'> = 15°C no t",,,Cg = 55°C. Pacxox HarpeBaemoii Boasl G, = 3000 xr/4. Koadduruent ren-
Jonepesayd B TEIUIOOOMEHHHKE TPUHATH paBHBIM K = 1800 Br/M%K. [Torepsimu TENnOTHI
yepe3 BHELIHIOI MOBEPXHOCTh TEINIO0OOMEHHUKA IpeHeOpeyb.

2. 3AJTIAYA. Onpenenuth pacxo;] TPEIOIETo Mapa ¥ MOBEPXHOCTh HArpeBa MapOBOJITHOTO TeTl-
JT000MEHHHUKA, €CJTH U3BECTHBI Pacxo]l HarpeBaemMoi Boasl G = 2,6 Kr/c, TaBJICHHE TPEIOIIETO
cyxoro HaceiieHHoro napa P = 0,12 MIIa, remneparypa HarpeBaeMoi BOJbI Ha BXO/JIE B TETl-

noobmennuk t, =5 °C, TeMreparypa HarpeBaeMoi BOIbI HA BBIXOJIE€ M3 TEIIO0OMeHHHUKA 1y =

55 °C, koaddumment Temionepenaun K =1,2 kBr/M*K. KoaddumuenT, yanteiBarommii mo-
TEPH TEIUIOTHI TEIUIO0OMEHHUKOM B OKPYKAIOIIYIO Cpeny, TpuHsITh N1=0,97.
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3. 3AJIAYA. B mporiecce Cymku BIaXHOTO MaTtepuana u3 Hero yaausercs 100 kr/g Bnaru. Ha-
yajbHOE COCTOSIHME Bo3ayxa (mo kaopudepa): o = 10 °C ; ¢p = 0,7, Ha BBIXOJIe U3 CYIINJI-
ku: tp = 44 °C; ¢ = 0,5. Onpenenutb pacxoJl CyXoro Bo3ayxa U TEIUIOTHl B TEOPETUICCKOM
IpoIiecce CYIIKH, a TAKXKe MapaMeTphl CYIIMIBHOTO areHTa 1nocie kajopudepa.

4. 3AJIAYA. B cymwiky nmocrymnaeT cMech AIMOBBIX Ta30B ¢ mapamerpamu t; = 1000°C u
d; = 60 r/kr B konmuectBe 60% U aTMOcdepHOro Bo3ayxa ¢ mapamerpamu tp =25°C u
¢@o = 0,6 B komuuectBe 40%. TemnepaTypa CyIIuiIbHOTO areHTa Ha BBIXOJE U3 CYIIHIIKH
t, =120°C. OnpenenuTh: - mapaMeTpbl CMECH Ha BXOJE B CyIIHIKY Oey, ton, Hews
YIETBHBIA PAacX0/I CYIIUIBHOTO areHTa; PacXo/1 TEIUIOTHI Ha CYIIKY.

2.1.4. Yueono-memoouueckoe obecneuenue

1. CemenoBa, T. II. I'maporazomunamuika . koncrmekt jgekumii / T. II. Cemenoma, 0. N.
TapTakoBCKUil. - MarunuTtoropck : MI'TY, 2011. Pexum JOCTYyIIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=1011.pdf&show=dcatalogues/1/1
119223/1011.pdf&view=true (Jlorun: Yuratens1, ITapoas: 111111).

2. CokonoBa, M. C. Mexanuka xuakoctd u ra3oB : npaktukym / M. C. Cokonosa, A. B.
TuxonoB, M. A. Jlememko ; MI'TY. - Marautoropck : MI'TY, 2017. Pexxum pnocrtyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3404.pdf&show=dcatalogues/1/1
139648/3404.pdf&view=true (Jlorun: Yurarensl, [Tapons: 111111).

3. Cemenos, 0. II. OcHoBBI TemaomMaccooOMeHa [IDIEKTPOHHBINH pecypc]: yued. mocobue /
I0.I1. CemenoB. — Mocksa : UTHDPA-M, 2019. — 246 c.

Pexxum noctymna: https://new.znanium.com/catalog/product/945242

4. Jlanunos O.JI. DHeprocOepekeHre B TEINIOIHEPTETUKE U TEIJIOTEXHOJOTUSX | YUYCOHUK IS

By308B/ Jlanunos O.J1., 'apsieB U.B. - M. : Usnarensckuii jom MOU, 2017.
Pesxxum noctyma: http://www.studentlibrary.ru/book/ISBN9785383010952.html
5. Kupwumn B.A. Texuuueckas TepMoJMHAMUKA | yueOHUK it By30B / Kupuuina B.A. - M.

:M3maTenbckui JIOM MOU, 2019. Pexum JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785383011560.html
6. AB,Z[IOHI/IH, EF I/ICTO‘{HI/IKI/I U CHUCTCMBI TeHJ’IOCHa6>KeHI/I$I. TGHHOBHG CCTU U TCIIJIIOBBIC

nyHKTHI : yueOHuk / E.I'. ABmtonuH. - Mocksa; Bonorna : Uadpa-Urxenepus, 2019. - 300 c.
Pexxum noctyma: https://new.znanium.com/catalog/product/1053396
7. Wommn A.A., T'azocHaOxenue : YUeOHUK i1 CTYACHTOB BY30B IO CHEIHAIBHOCTH

"Temnoraszocnabxkenne u BeHtwasaius' / Monmn A.A., Xwma B.A., Apruxosuu B.B.,
ITmonuk M.T". - M. : U3garensctBo ACB, 2012. - 472 c. - ISBN 978-5-93093-729-9 - Tekcr :

anektponusii  //  OBC  "Koncymprant  crynenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785930937299.html - Pexum pmoctyma @ mo
MIOJIIIHCKE.

8. Bypor B./., TeruioBsie ayiekTpudecKkue cTaHIUH : ydeOHHMK Ui By30B / B.J[. Bypos, E.B.
Hopoxos, /I.I1. Enuzapos u ap.; mox pea. B.M. Jlapeiruna, A.C. Cemiosa, C.B. [{anena. - 2-¢
U3, mepepad. u gon. - M. : MOU, 2020. - ISBN 978-5-383-01420-2 - TekcT : 3IeKTPOHHBIN

Il 3BC "KoHcynbTaHT cryaenra' : [caifT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014202.html - Pexum pocryma : 1m0
IIOAIINCKE.
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3. [Topsinok MOATOTOBKH ¥ 3aIIMTHI BHIMYCKHOH KBAJTH(PUKANMOHHOI PadoThI

BrimonHeHne u 3ammra BBITYCKHON KBaTM(PUKAIMOHHON paboThl sBIsSETCS OAHOW U3 GopM
rOCYIapCTBEHHOW UTOTOBOW aTTECTALIMH.

[Tpy BBIOTHEHUH BBITYCKHOHN KBaTU(HUKAIIMOHHON paboThl, 00yJyaromuecs: JODKHBI OKa-
3aTh CBOU 3HAHUs, YMEHMS U HABBIKM CAMOCTOSITEIBHO PEIIATh HA COBPEMEHHOM YPOBHE 3aJ1a4d
CBOEH MpOQecCHOHANBHON 1eATeIbHOCTH, TPOPECCHOHATIBHO H3JIaraTh CHeNUalIbHYI0 HH(OpMa-
10, HAYYHO apryMEHTHUPOBATh U 3aIUIIATh CBOIO TOUKY 3PEHUS.

OO0yyaroniuii, BBIMOIHSIIONINA BHITYCKHYIO KBAIU(DUKAIIMOHHYIO pabOTy JOJKEH MOKa3aTh
CBOIO CIIOCOOHOCTh U YMEHHE:

— OnpenesnsaTh U (OpMYITHPOBATH MPOOIEMY UCCIIETOBAHHS C YIETOM €€ aKTyallbHOCTH;

— CTaBUTD LIEJTIM UCCIIEIOBAHUS U ONPEIENIATh 3a]a41, HEOOXOANUMBIE IJISl UX JOCTHXKECHUS,

— aHaIM3UPOBaTh U 0000IIATh TEOPETUUECKUI U AIMIUPUUYECKUN MaTepUal Mo TeMe HCCIeao0-
BaHUs, BBISIBJIATH IPOTUBOPEUHS, JI€NATh BHIBOJIBI;

— IPUMEHATH TEOPETUUECKUE 3HAHUS [IPU PELICHUH IPAKTUUECKUX 3ajay;

— JIeNaTh 3aKJII0YeHHEe N0 TeMe UCClIeJOBaHMsI, 0003HauaTh MEPCIEKTUBBI AAbHEHIIET0 U3y-
YEHUS UCCIIEYEMOT0O BOIIPOCa;

— oopmiATh pabOTy B COOTBETCTBUHU C YCTAHOBIEHHBIMH TPEOOBAHUSMU;

- BBINOJHATh TEPMOJUHAMHYECKUI aHAIN3 LUKIIOB TEIJIOBBIX MAIIUH C LEIbI0 ONTUMHU3ALNUU
uX pabounx xapakTepucTuk U Mmakcumuzanuu KI1/I;

- paccUuTHIBATh TeMIEpaTypHbIC MO (IOl KOHIIEHTPALM BEUIECTB) B TOTOKAaX TEXHOJOTHU-
YECKUX XKUAKOCTEH M ra3oB, B DJIEMEHTaX KOHCTPYKLMH TEIUIOBBIX M TEIUIOTEXHOJIOIMYECKHUX yCTa-
HOBOK C II€JIbI0 HHTEHCU(UKALMU MPOIIECCOB TEIIIOMaccoOOMeHa, 00ecreyeH!s HOPMAJIbHOTO TEM-
NEPATypPHOTO pekuMa pabOThl AIIEMEHTOB 00OPY/I0BaHUS 1 MUHUMU3ALUU OTEPh TEIUIOTHI; PacCUu-
THIBaTh N1€pPEIaBAEMBbIE TETJIOBbIE TOTOKU;

- OLICHMBaTh MOTEHLMAI SHEProcOepexeHusi Ha O0BEKTE NEATENbHOCTH; MJIaHUPOBAaTh MEPO-
HOPUTHSL 110 SHEProcOEPEKEHUIO M OLEHUBATh MX SKOJIOTMUYECKYI0 M 3KOHOMHUYECKYI0 3()PeKTHB-
HOCTb;

- COCTaBJIATh U PAaCCUUTHIBATh TEIUIOBBIE CXEMbl HCTOYHHUKOB TEMJIOCHA0XKEHUs, BEIOUPATh UX
o0opy0oBaHuE, PEXHUMbI pabOThI; UCIOIb30BaTh BTOPUYHBIE SHEPreTHMUYECKHE PECypChl MpPEanpu-
ATHAN AJI TeHEpaLUK TEIJIOThI U AIEKTPO3HEPIHH;

- AHAJTU3MUPOBaTh MaTEpUAIbHBIE U TEIUIOBbIE OAaHCBhl KOTEIbHBIX arperaTroB, PaCCUUTHIBATH
ONTUMAJIbHBIE TETNIOBOCTIPUATHUS M HAJCKHOCTh JIBYKEHUS! pabOUYMX BEUIECTB B JIEMEHTAX KOTEIb-
HBIX YCTaHOBOK; 0OecreynBaTh HaJeKHYI0 U SKOHOMUYHYIO pab0Ty OCHOBHOTO U BCIIOMOIaTeIbHO-
ro o0opyn0oBaHus, pa3padaTbiBaTh MEPOIPUSITHS MO 3AIIUTE OKPYKAIOLIEH CPEe/Ibl;

- PalMOHAIBHO BHIOMPATh KOHCTPYKIMH, BBITOJHATh TEXHOJOTHUECKUE PacyeThl TEIIoMacco-
OOMEHHBIX YCTaHOBOK JUIsl OMPEAETICHHBIX MPOLIECCOB, MPUMEHATh METOJbI LeJIeco00pa3Hoil mpo-
MBIIIEHHOM DKCIUTyaTalluM UX, HalPaBJICHHBIE HA JOCTH)KEHHE MAaKCHUMAaJbHOW NPOU3BOAUTENIBHO-
CTH NP MUHUMAJIBHBIX 3aTpaTax U BBICOKOM KaueCTBE TOTOBOM IMPOAYKIIHH.

3.1 lMoAroToOBUTEIBLHBIN ITAaNl BHINOJHEHUSI BBIMYCKHO# KBAaJN(UKAIIMOHHONH PadoThI

3.1.1 Bvioop memut uccneoosanusn
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OOyuaronuiics caMOCTOSATENBHO BBIOMpAaeT TeMy M3 peKoMeHayemoro mnepeuHs Tem BKP,
MPEJICTABICHHOTO B IpwioxkeHUH 1. OOydaromuiics (HECKOIBKO OO0YYaIOUTUXCS, BBIMOTHSIOIIIX
BKP coBMecTHO), 110 TUCbMEHHOMY 3asIBIIEHHUIO, UMEET MPABO MPEITIOKUTH CBOIO TEMY /ISl BBIITY-
CKHOM KBanu(UKAIIMOHHON paboThI, B Cily4ae ee 00OCHOBAHHOCTH U I1€JIECO00Pa3HOCTH ee paspa-
OOTKH JUIsl MMPAKTUYECKOTO MPUMEHEHHsSI B COOTBETCTBYIOIIEH 00jacTu mnpodeccrnoHalbHOM nes-
TEIbHOCTU WJIM HAa KOHKPETHOM OOBEKTE MPOPECCHOHATBHON AESTENbHOCTU. YTBEPKICHUE TEM
BKP u Ha3HaueHHe pyKOBOAMTEIIS YTBEPKAACTCS IPUKA30M IO YHUBEPCUTETY.

3.1.2 @yukyuu nayunozo pykoeooumensn

JIJist TOATOTOBKH BBIMMYCKHON KBATH(DHUKAIIMOHHON pabOThl CTYACHTY Ha3HA4aeTCs PYKOBO-
JUTEIIb U, IPU HEOOXOAUMOCTH, KOHCYJIbTAHTHI.

PyxoBogutens BKP nomoraer o6y4arormemycsi copmynupoBaTh 00BEKT, IPEIMET UCCIEI0-
BaHUs, BBISIBUTH €r0 aKTyaJdbHOCTh, HAYYHYIO HOBHU3HY, pa3paboTaTh IUIaH UCCIEIOBAHUS; B MPO-
1ecce paboThl MPOBOAUT CUCTEMATHUECKHUE KOHCYIbTAIUH.

[TonroroBka BKP oOy4aromuMes 1 OTYET nepesl pyKOBOIUTENIEM peau3yeTcsl COTIacHO Ka-
neHpapHoMy rpaduky padotel. Kamenmgapusiii rpadguk paboThl 00YyYaromerocsi COCTaBIsSIeTCS Ha
Bech nepuoy BeimosiHeHuss BKP ¢ ykazanmem odepeiHOCTH BBINOJHEHUS OTACIbHBIX ATANOB U CPO-
KOB OTYETHOCTH T10 BBITIOJHEHHUIO pabOTHI IEPel PYKOBOIUTEIIEM.

3.2 TpeGoBaHus K BbIMYCKHOI KBaIu(uKannoHHoi padore

[Tpy moAroToBKe BBIMYCKHON KBaJU(HUKAIIMOHHON pabOThl CTYAEHT PYKOBOJCTBYETCS METO-
JTMYECKUMH YKa3aHUSMHU:

AranurtoB, E.b. Meroauka BBINONHEHUS BBIMTYCKHOW KBalIM(PUKAIIMOHHOM pabOThHI /s Ha-
npasnenuit 13.03.01 u 13.04.01 [DnexrponHslii pecype]: yuedHoe mocodue / E.B. Aranurtos, M.C.
Coxkomnoga, C.B. Kaprasues, M.A. Jlemeniko, C.B. Mateee: ®I'bOY BO «Marautoropckuii ro-
CyJapCTBeHHbIM TexHuueckuil yHuepcuteT uM. .M. HocoBa», 2018. — 1 snekTpoH. onT. IUCK
(CD-R).Pexxum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3608.pdf&show=dcatalogues/1/152457
9/3608.pdf&view=true

U JIOKQJIBHBIM HOPMAaTUBHBIM akToM yHuBepcutera CMK-O-CMI'TY-36-19 Brimycknast kBa-
TQUKaIMOHHAs padoTa: CTPYKTYypa, CoJepKaHnue, OOIIe MPaBHiIa BEITIOTHEHUS U OPOPMIICHHSL.

3.3 [MopsiAoK 3aIIUTHI BHIMYCKHOH KBAJIN(PUKAIMOHHOI padoThI

3akoHYEHHas BBITYCKHAs KBaNU(UKALMOHHAS paboTa JOKHA IPOMTH MpoLeaypy HOPMOKOH-

TPOJIs, BKIIIOYas MPOBEPKY Ha 00beM 3aMMCTBOBAHUH, a 3aTeM IpeJICTaBlIeHa PYKOBOJIUTEIIO IS
o(opMIIeHHS TUCBMEHHOTO OT3bIBA.

BrimyckHast kBanuQukaoHHas padboTa, MOANKUCaHHAs 3aBeyIOIUM Kadeapoil, uMeromias
OT3bIB PYKOBOAUTENS PabOTHI, TOMMyCKAETCs K 3alUTE W MEepPeIaeTCsl B TOCYIapCTBEHHYIO dK3aMe-
HAIlMOHHYI0 KOMHCCHIO HE TMO3/IHEEe, YeM 3a 2 KaJICHJApHBIX JHS JI0 JaThl 3allUThI, TaKKe padoTa
pa3Meriaercs B AIEKTPOHHO-OMOINOTEYHON CUCTEME YHUBEPCUTETA.

OOBsBJIEHNE O 3aIINUTE BBHITYCKHBIX paOOT BBHIBEIIMBACTCS Ha Kadeape 3a HECKOJIbKO THEH
J10 3AILUTHI.
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3amyTa BBITYCKHOW KBaJM(UKAIIMOHHONW PabOThI MPOBOAMTCS Ha 3aceJaHHH TOCYIapCT-
BEHHOH 9K3aMEHAIIMOHHONW KOMHUCCHHU M SIBJIAETCS MyOJWYHOM. 3aluTa OAHOM BBITYCKHON paboThI
He 0oicHa npegviuiams 30 munym.

Jiis coobmieHust o0ydJaromemycs: npeaocTaBisieTcst He doaee 10 munym. CooliieHue 1o
congepxkannto BKP compoBokaaercss HeoOXOAMMBIMH TpapUUECKUMH MaTepHajaMu /WU Tpe-
3eHTalel ¢ pazgaTodyHbiM MatepuasnioMm Uit wienoB ['DK. B I'OK moryT ObITh mpencTaBieHbI
TaKKe JIPyrue MaTepualibl, XapaKTEPU3YIOIUE HAYYHYIO U NPAKTUYECKYIO LIEHHOCTb BBIIIOJHEH-
Hoii BKP — nevaTtHble ctaThu ¢ yyacTuem BbITyCKHUKA 110 TeMe BKP, nokyMeHThI, yKa3bIBaronme
Ha npakTuueckoe npuMenenne BKP, MakeTsl, 00pa3iiel MaTepraioB, U3ACIUN U T.11.

B cBOeM BBICTYIUIEHUH CTYJIEHT JOJKEH OTPA3UTh:

— coJieprKaHue NMpoOJIeMbl U AKTYalbHOCTh UCCIIEIOBAHNUS;

— L1eJIb U 331a4M UCCIIEOBAHUS;

— OOBEKT | IPEeIMET UCCIICOBAHHS,

— METOJMKY CBOETO MCCIIE0BAHNUS;

— IOJIyYEHHbIE TEOPETUYECKUE U TPAKTUUECKUE PE3YIbTAThl UCCIIEJOBAHMS,;
— BBIBOJIbI U 3aKJIIOUEHHE.

B BBICTYIUIEHUHN JTOJIKHBI ObITH YETKO O0O3HAUEHBI PE3YJIbTaThl, TOJIyYEHHbBIE B XOJ€ HC-
CJIEZIOBAaHUs, OTMEUEHA TEOpeTHUYECKash U MpaKTHUUeCcKas LIEHHOCTb MOJIyYEeHHbIX pe3yibTaroB. [1o
OKOHYAHUU BBICTYIUICHHS BBITYCKHHUKY 33Jal0TCs BOIIPOCHI 110 TeMe ero padboTsl. Bonpocs! Moryt
3ajJjaBaTh BCE MPUCYTCTBYIOIIKE. Bce BOMpockl MPOTOKOIUPYIOTCS.

3areM CJI0BO MPENOCTaBISAETCS HAYYHOMY PYKOBOJUTENIO, KOTOPBIM J1aeT XapaKTepUCTUKY
paboTel. [Ipu OTCYTCTBUM PYKOBOAUTEINSI OT3bIB 3aUUTHIBACTCS OAHUM U3 wieHoB ['OK.

3arem npencenarensb ['OK mpocuT npucyTCTBYIOMKX BBICTYIUTH 110 CYIIECTBY BBITYCKHON
KBaJIM(UKAIIMOHHON paboThl. BBICTYIUIEHNSI UI€HOB KOMUCCHU U IIPUCYTCTBYIOLIUX Ha 3aluTe (110
2-3 MUH. Ha OJTHOTO BBICTYMAIOLIET0) B MOpPsIKE CBOOOAHOM NHCKycCHU U OOMEHa MHEHHUSMHU He
SBJISIIOTCS 00513aTENIbHBIM JIEMEHTOM HPOLETyphl, TOITOMY, B CIIy4yae OTCYTCTBHS JKEJIAIOIIUX BbI-
CTYIHTb, OH MOXET OBITh OIYIIIEH.

ITocne quckyccuu Mo TeMe paboThl CTYJEHT BBICTYIAET C 3aKIIOUUTENbHBIM CIOBOM. DTHKA
3allUThl MPEANUCHIBAET MIPU ITOM BBIPa3UTh 0JIar0JapHOCTh PYKOBOJAUTENIO U PELEH3EHTY 3a MPOo-
JIeJIaHHYI0 paboTy, a Takxke uieHaMm ['OK u BceM npucyTCTBYIOIUMM 32 BHUMAHUE.

3.4. Kputepuu oneHKH BbINYCKHOI KBAJH(UKANMOHHOH PadoThI

Pesynbrarer 3amutel BKP onpenensitorcst oleHKaMu: «OTIUYHOY», «XOPOIIO», «YIOBJIETBOPH-
TEIBHOY», «HEYJOBIETBOPUTEIHLHOY» U OOBSBISIOTCS 6 O€Hb 3aUiUmbl.

Pemenune 06 oreHke MpUHUMAETCS Ha 3aKpbITOM 3acenanuu [ DK mo okoHUaHUU TPOIeayphl
3aIUTHI BCEX paboT, HAMEUEHHBIX Ha naHHoe 3acenanue. J{ns onenku BKP rocynapcrBennas k-
3aMEHAIIMOHHAsA KOMUCCHS PYKOBOJICTBYETCS CIICIYIOIMMU KPUTEPUSIMH:

— aKTyaJIbHOCTb TEMBI;

— HAYYHO-TIPAaKTHYECKOE 3HAYEHUEM TEMBI;

— KaueCTBO BBITIOJHEHUS pabOThI, BKITIOYAsk JEMOHCTPAIIMOHHBIE U TTPE3CHTAIIMOHHBIE MaTepUAJIbI,
— COAEPKATEIBHOCTD JIOKJIaJla U OTBETOB Ha BOIIPOCHI;

— YMEHHE MPECTaBIATh paboTy Ha 3allUTe, YPOBEHb PEUEBOM KYIbTYPHI.

- OLICHKA U PEKOMEHAAIMN PYKOBOIUTEIIS;

— [OJIHOTA PACKPBITUS UCCIIEYEMON TEMBI;
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— OpOAYMAHHOCTbL MCTOJOJIOTUH U allllapaTa UCCICA0BaHNA, COOTBETCTBUC UM CACIIAHHBIX aBTOPOM
BBIBOJOB.

Onenka «0TJIM4YHO» (5 0asioB) BBICTABIISAETCS 3a INIYOOKOE PACKPHITHE TEMBI, IIOJTHOE BBION-
HEHHE TIOCTAaBJICHHBIX 33/1a4, JIOTUYHO M3JI0KEHHOE COJIEpyKaHHe, KaueCTBEHHOEe 0(opMIIeHHE pado-
ThI, COOTBETCTBYIOIIEE TPEOOBAHUSIM JIOKATHHBIX AKTOB, BBICOKYIO COJIEPIKATEIHHOCTh JOKIANa U
JEMOHCTPALIMOHHOTO MaTepHaa, 3a pa3BepHYThHIE U MOJHbIE OTBETHI Ha BOMpock wieHoB [ DK

Ornenka «xopomo» (4 Oana) BBICTABISETCS 3a MOJIHOE PACKPBITHE TEMbI, XOPOILIO Mpopado-
TaHHOE CoJiepKaHue 0e3 3HAUUTENbHBIX MPOTUBOPEUUil, B 0(hopMIIEHUN PabOThl UMEIOTCS HE3HAUM -
TEJIbHBIE OTKJIIOHEHHUSI OT TpeOOBaHUH, BBICOKYIO COJIEPKATEIBHOCTD JIOKJIAZa U JJIEMOHCTPAIIHOHHOTO
Mmarepuaia, 3a HeOOJIbIIMe HETOYHOCTH TPU OTBETax Ha BOmpockl wieHoB ['DK.

OreHKa «y/I0BJIETBOPUTEILHO» (3 Oallyia) BHICTABIIACTCS 32 HEIOJHOE PACKPBITHE TEMBI, BbI-
BOJIOB UM IPEIOKEHHM, HOCAIINX OOIIUN XapakTep, B opopmiieHuu paboThl UMEIOTCSI HE3HAYUTEIb-
HBbI€ OTKJIOHEHUS OT TPeOOBaHUH, OTCYTCTBUE HAIJISIIHOTO IMpPEICTaBICHUs paOOThl U 3aTPyTHEHUS
IIpU OTBETaX Ha Bompockl wieHoB ['OK.

OrneHKa «Hey/10BJIeTBOPUTEIBHO» (2 0ana) BBICTABISETCS 32 YaCTUYHOE PACKPHITHE TEMBI,
HEO0OOCHOBAHHBIC BBIBOJIbI, 3 3HAYUTEIIBHBIC OTKIIOHCHHS OT TpeOOBaHHMU B O(GOPMIICHHH M IIPE.I-
CTaBJICHUH PaOOTHI, KOT/Ia O0YYarOIIMIACS TOMYCKAET CYIIECTBEHHBIC OMTMOKHU MTPH OTBETE HA BOIPO-
cel wienos I'DK.

OI_IeHKa «HEYIAOBJETBOPUTECJIBHO» (1 6aJ'IJ'I) BBICTABJIIETCS 32 HEOOOCHOBAHHEIE BBIBOJbI, 34
3HA4YUTCIIbHBIC OTKIOHCHHUA OT Tpe6OBaHI/II71 B O(I)OpMJ'IeHI/II/I H IIpCACTaBJICHUHA pa6OTBI, OTCYTCTBUC
HarJI1IIHOIO ITPCACTABICHUA pa6OTLI, Koraa O6y‘l310]l[PII>iC5[ HC MOKCT OTBCTHUTH HAa BOIIPOCHI YICHOB
['OK.

OLEHKH «OTJIIMYHO», «XOPOILO0», «YIOBIETBOPUTEIHHO» O3HAYAIOT YCHEIIHOE MPOXO0XKIECHUE
roCy/1apCTBEHHOI'O aTTECTAllMOHHOTO MCTIBITAHMS, YTO SIBJISIETCS OCHOBAHUEM JIJISl BbIIauM 00yvaro-
HIEMYCSl IOKYMEHTa O BBICIIEM 00pa30BaHUU M O KBaIU(UKALMK 00paslia, yCTaHOBJIEHHOr0 MuHU-
CTEpCTBOM HayKH U BbIcuiero oopasosanus Poccutickoit denepanuu.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

[Tpunoxenue 1
IIpumepHbIii epeYeHb TeM BbINMYCKHBIX KBAJTU(PUKAIMOHHBIX PadoT

HccnenoBanue mpoLeccoB reHepariy 3J1eKTPOIHEPI U U TEIJIOTHI U1 IPOKATHOI'O IPOU3BOJICT-
Ba CTaJIU.

HccnenoBanue paboThl MapoOBBIX TYpOMH C YTHJIM3aIMel Tela Ha KOMMYHAJIbHOE TEeIIOCHA0-
KEHHUE C LEJIbI0 ONTUMHU3ALIH.

HccnenoBanne BO3MOXXHOCTH MCIIOJIB30BaHMsI TEIUIOTHI PA3IMBAEMOM CTaIl B 30HE BTOPHUYHOIO
OXJIQKJEHUS MALLMHBI HEIPEPBIBHOIO JIUThSI 3arOTOBOK JJIsl TEHEPALIMH 3JIEKTPOIHEPTHH.
HccnenoBanue BO3MOXHOCTH UCIOJIB30BAaHUS TEIUIOTHI PA3JIMBA€MOM CTaId B 30HE BTOPUYHOTO
OXJIKJEHUS MAIMHBI HEIPEPBIBHOIO JIUThsI 3arOTOBOK U1l FEHEPALIMH X0JIO/A.

HccnenoBanre BO3MOKHOCTH YBEJIMUEHHs BaKyyMa B KOHJEHCATOpax MapoBBIX TYpOUH C MpH-
MEHEHHs TeIJIOBBIX HACOCOB.

HccnenoBanue cucreM reHepaluy JIEKTPO3HEPTUU U TEIUIOTHI ISl 3JEKTPOCTANIEIIaBUIbHOIO
IIPOU3BOJICTBA.

HccnenoBanre BO3MOKHOCTH TOBBIIICHUS SHEPTod((HEKTUBHOCTH BO3AYIIHBIX TypOOKOMIIpec-
COpOB.

HccnenoBanue BapuaHTOB YTHIIN3ALUU HU3KONMOTEHIIMAIBHOM TEIUIOTHI MapOBBIX TYPOUH.
HccnenoBanue paboThl KOHACHCATOPA MAPOBOW TYpOUHBI TPUMEHHUTEIBHO K ycimoBusiM TOL]
OAO «MMKp.

HccnenoBanue 3¢pGeKTUBHOCTH MEPEBOAA PAOOTHI HACOCHBIX CTAHIIMHA yJAJIEHHBIX TEIUIONOTpe-
oureneil B pexXKUM TETJIOBOTO MyHKTA.

HccnenoBanue paboThl OTOMUTENBHBIX KOTENbHBIX C UCIIOJIb30BAaHMEM apOra30BbIX YCTAaHOBOK C
L[eJ1bI0 TOBBIIEHUS 3P (HEKTUBHOCTH.

HccnenoBanue cuCTeM TEIUIOCHAOXKEHUsI MPOU3BOJICTBEHHBIX MOMEUICHUH C HCIIOJIb30BaHUEM
HOBOT'0 000PYAOBAHHUS C LIE/IbI0 MOBBIIEHUS 3((HEKTUBHOCTH.

Pa3paboTka cxem npuMeHeHHs BBICOKOTEMIIEpaTyPHBIX ra301apoTypOUHHBIX YCTaHOBOK Ha TOL]
MIPOMBIIIICHHBIX TPEIIPUATHHA.

PacueTHO-aHanmUTHYECKNE MCCIEI0BAHUS TOMIOYHBIX YCTPONUCTB U THIPABIMUECKUX CXEM KO-
TENBHBIX arperaToB C IeIbI0 MOBBIICHUS 3(P(HEKTUBHOCTH UX PAOOTHI.

HccnenoBanne BO3MOXKHOCTEN MCIOJIB30BaHUS ABYXKOHTYPHBIX MapOBOJOTPEHHBIX KOTIOB IS
nepeBo/ia paboThl OTOMUTENBHBIX KOTEIbHBIX B pexkUM MUHU-TILI.

HccnenoBanue aabTepHATUBHOM CHCTEMBI aBTOHOMHOT'O SHEProo0eceueHusl MeTaJuTypriuecKo-
IO 3aBOAA.

CoBepiiieHCTBOBaHUE PAaOOTHI OJOYHOM MBUICYTOJIBHOM YCTAaHOBKM C YCTAaHOBKOM TYpOWHBI C
IPOMOTOOPOM.

HccnenoBanne BO3MOXHOCTH HCIOJIb30BaHUS BOAOYTOJIBHBIX CYCIIEH3UI Ha OCHOBE HOBBIX Ha-
HOMAaTEpHUAJIOB B IbLJICYTOJbHBIX KOTJIAX.

HccnenoBanue TepMOJMHAMUKY [IMKJIOB TEIUIOBBIX JIBUraTeNiel ¢ MOBBILIEHHBIM K.II.JI. U pa3pa-
00TKa cxeMbl HEpro0JIoOKa Ha ITOI OCHOBE.

N3ydyeHne BO3MOKHOCTH IIPOMBIIIEHHOTO MCIIOJIb30BaHMsl JBUTaTeIe Ha OCHOBE ukia CTup-
JIMHTA U1 YTUIIU3alKN TETUIOTHl HU3KOIOTEHIIMAIBHOTO Mapa.

HccnenoBanue paboThl TEMNIOOOMEHHUKOB C €CTECTBEHHBIM OXJIQXKICHHEM Ul KOHICHCAIUH
HU3KOIOTEHIMAIBHOTO TIpa.
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34.

35.

36.
37.

Uccnenoanme 3¢ (HeKTUBHOCTH 00OTAIIEHUSI BO3IYIIHOTO TYThS AJISI SHEPTETUYECKUX KOTIIOB,
HCIIONB3YIOLIUX BTOPUYHBIE Ta3bl.

UccnenoBanmne 3GeKTUBHOCTH MPUMEHEHUSI MEMOPAHHBIX TEXHOJOTHHA MOJTYYCHHsI OOOTaIlIeH-
HOI'0 BO3]lyXa JJI1 3KOHOMUH TOILJIMBA B HAIrPEBATEIIbHBIX IT€YaX.

Pa3paboTka koHIENIIMM CUCTEMBI dHEproodecrneueHus sKonomca Ha 10 ThICSY KUTENeH, yna-
JICHHOTO OT MPOM3O0HBI.

HccnenoBanue BO3MOKHOCTEH HCHOJIB30BAHUSI aKKyMYJIATOPOB TEIJIOTHI M XOJOJa pereHepa-
TUBHOTO THIIA B CHCTEMaX YHEProoOECIICUCHHS METALTYPTrUYECKOTO MIPEATPUSITHS.
Uccnenoanmne 3pPeKTUBHOCTH MPUMEHEHUS HAHOCTPYKTYPHUPOBAHHBIX MATEPUAIIOB JJIsI TTOBBI-
IICHUS YHEPTreTHUECKON YPPEKTUBHOCTH PAOOTHI TETNIOTEXHUYECKHUX arperaTos.
PacueTHO-aHanMTHYECKUE U AKCIIEPUMEHTAIBHBIE UCCIECAOBAHUS TONIOYHOIO YCTPOWCTBA U THJI-
PaBJIMYECKON CXEMBbl KOTEIFHOTO arperara Ha KOKCOBOM raze M 000TameHHOM KHUCIOPOIOM BO3-
yXe.

Uccnenoanue 3¢ HeKTHBHOCTH pabOThl YCTPOMCTB OXJIAXKIEHUSI BOJIBI B IIMKJIE 000POTHOTO BO-
nocHabxenus JIITI-9 OAO «MMK».

HccnenoBanue BO3MOXHOCTH MCIOJIB30BaHUS TEIUIOTHI paziuBaeMoi ctaiu B 3BO MHJI3 mis
reHepaluy JIEKTPOIHEPTUH.

HccnenoBanue nporecca CKUTaHUS YIJisl B a9POIIIAKOBOM paciuiaBe JJisl TETUIOTEXHOJIOTUH 00-
JKUTa U3BECTHSIKA.

Hccnenosanue npouecca CKUTaHUs yIiisl B a3pOUUIAKOBOM pacIuiaBe sl TEIIOTEXHOJIOTHHI
MPOU3BOICTBA LIEMEHTHOI'O KJIMHKEPA.

CpaBHHTEIIBHBIN aHAIU3 BApUAHTOB 0OPAOOTKH BOJIBI JIJI KOTJIOB PEarceHTHHIMU M Oe3peareHT-
HBIMH METOJaMHU.

CpaBHUTENBHBIN aHATN3 METOZ0B 0becconrBanus 100aBouHOM Boj bl HA TOC.

CpaBuenue 3(pPeKTHBHOCTH TPUMEHEHUs AJis TerocHa0keHust KpynHbix TOLl u munu-TIL.
[ToBbimienne >PGHEKTUBHOCTH YTUIU3AIUN TEIUIOTHI OTXOMSAIIMX JBIMOBBIX Ta30B C MOMOIIBIO
KOHICHCALIMOHHBIX TEINIOOOMEHHHKOB.

CpaBHUTENBHBIN aHAIN3 CXEM YTHJIM3alUHA BTOPUYHBIX SHEPropeCcypCOB HArpeBaTEIbHBIX NEUEH.
HccnenoBanme BO3MOKHOCTH COBMECTHOTO MCIOJIb30BAHUS AJIbTEPHATUBHBIX HCTOUHUKOB dHEP-
THH B CUCTEMaX OTOIJICHHS U TOPSYETO BOJOCHAOKEHHUS.
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