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1. O01HMe MoJI0KEeHU s

['ocymapcTBeHHAst HTOTOBAs ATTECTAIUS POBOAUTCS TOCYJAPCTBEHHBIMH SK3aMEHAI[IOHHBIMHU
KOMHCCHUSIMU B IEJISIX OINpPEIENICHHs] COOTBETCTBHSI Pe3yJbTaTOB OCBOCHHs O0ydaromumucs oodpa-
30BaTeNbHBIX MPOTPAaMM COOTBETCTBYIOIIMM TpeOOBaHUSAM (helepaibHOrO0 TOCYAapCTBEHHOTO 00-
pa30BaTENBHOTO CTaHIAPTA.

bakanasp o Hanpasnenuto noarotropku 13.03.01 TemnosHepreTuka U TEIIOTEXHUKA JTOJDKCH
OBITh MOATOTOBJEH K PELICHUIO MPO(ECCHOHANBHBIX 3a/Jady B COOTBETCTBUU C MPO(UILHOMN
HAIPaBIEHHOCTHIO 00pa30BaTeNbHON MpOrpaMMbl « JHEproodecneyeHue MpeanpusaTHii» U Bugam
npohecCuoHaNBHOM NeSTeIbHOCTH:

—  pacyeTHO-TPOEKTHAS U MPOEKTHO-KOHCTPYKTOPCKAS;
— TPOM3BOJICTBEHHO-TEXHOJOTHYECKAS;
— HaYYHO-HCCIIEJIOBATEIILCKASI.

B cooTBercTBUM ¢ BUIaMM U 33/Ja4aMd NPOQPECCHOHATBHON NESTETPHOCTH BBITYCKHUK Ha
roCy/IapCTBEHHOW UTOTOBOW aTTECTAIlMU JIOJDKEH MOKa3aTh COOTBETCTBYIOIIUNA YPOBEHb OCBOCHUS
CIEYIOIINUX KOMIIETCHIIUMN

- CIMOCOOHOCTBIO UCMOJIB30BaTh OCHOBBI Priioco(PCcKuX 3HaAHUMA sl GOPMUPOBAHUS MHUPOBO3-
3pendeckoii mosuin (OK-1);

- CITIOCOOHOCTBIO aHAIM3UPOBATH OCHOBHBIE ATAIlbl U 3aKOHOMEPHOCTH MCTOPHYECKOTO Pa3BU-
THsl o01IecTBa s GopmupoBanus rpakaanckoi mosuimu (OK-2);

- coCOOHOCTBHIO UCIIONB30BaTh OCHOBBI SKOHOMHYECKUX 3HAHUH B Pa3IMYHBIX cdepax ies-
tenpHOCTH (OK-3);

- CIIOCOOHOCTBIO UCIOJIB30BATh OCHOBBI IPABOBBIX 3HAHUN B PA3JIMUHBIX cepax AesITeIbHOCTH
(OK-4);

- CIIOCOOHOCTHIO K KOMMYHUKAIIUU B YCTHOW M MUCbMEHHOU (popMax Ha pycCKOM M MHOCTpaH-
HOM sI3bIKaX JIJIsl PEIICHHUS 3314 MEXITHYHOCTHOTO U MEXKYIbTypHOTrO B3aumoaeiicteus (OK-5);

- CIOCOOHOCTBIO paboTaTh B KOMaH/E, TOJIEPAHTHO BOCIPUHUMAs COLIMAIbHBIE U KYJIbTypHbIE
paznuuns (OK-6);

- CMIOCOOHOCTBIO K caMoopraHu3anuu u camoodpaszosanuto (OK-7);

- CIIOCOOHOCTBIO MCTIONIB30BaTh METOJIBI M CPEACTBA (PU3UUYECKON KYJIBTYPHI JUI 00ECTICUCHHS
HIOJTHOILIEHHOH colMalibHO# 1 npodeccnonanbHoi nestenbroctd (OK-8);

- CHOCOOHOCTBIO UCHOJIB30BATh NMPHEMbI TIEPBOM MOMOIIHM, METOJIbI 3AIUTHI B YCIOBUSAX Upe3-
BbIuaitHbIX cutyarmii (OK-9);

- CIIOCOOHOCTBIO OCYIIECTBIISATh IMOUCK, XpaHEeHHe, 00paboTKy M aHaiIu3 MH(OpMaIUKN U3 pas-
JUYHBIX MCTOYHUKOB M 0a3 JaHHBIX, MPEJACTABIATH €€ B TpeOdyeMoM (opmare ¢ HCIOIb30BaHHEM
UH()OPMAIIMOHHBIX, KOMITBIOTEPHBIX U ceTeBbIX TexHooruit (OITK-1);

- CITOCOOHOCTHIO JEMOHCTPHPOBATh 0Aa30BbIe 3HAHUS B 00JIACTH €CTECTBEHHOHAYYHBIX JHCIU-
TUTAH, TOTOBHOCTBIO BBISIBIISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH NMPOOJIEM, BOSHHKAIOIIUX B XOJIE
npoeCCHOHATIFHON NI TENFHOCTH; MPUMEHSTh [UISI WX Pa3pelIeHus] OCHOBHBIE 3aKOHBI €CTECTBO-
3HaHUS, METOAbl MaTEeMaTHYECKOTO aHalu3a U MOJEIMPOBAHUS, TEOPETUYECKOIO U IKCIEPUMEH-
tanbpHOro uccnegoanus (OIIK-2);

- CHOCOOHOCTBIO y4acTBOBaTh B cOOpe M aHaNM3€ MCXOAHBIX JAHHBIX U MPOCKTHPOBAHUS
YHEProOOBEKTOB M UX JIEMEHTOB B COOTBETCTBHH C HOpMaTHUBHOM JokymeHTanuei (ITK-1);

- CIIOCOOHOCTHIO MPOBOJUTH PACUETHI MO TUIIOBBIM METOIUKAM, MPOCKTHUPOBATH TEXHOJIOTHYE-
ckoe 000py/lOBaHUE C HUCIOJIb30BAHUEM CTAHJAPTHBIX CPEACTB aBTOMATU3allUU MPOECKTHUPOBAHUS B
COOTBETCTBHUH ¢ TeXHUUecKuM 3aganuem (I1K-2);



- CIIOCOOHOCTBIO y4acTBOBaTb B IIPOBEAECHUU MPEIBAPUTEIBHOIO TEXHHKO-?)KOHOMHUYECKOTO
000CHOBaHHUS MPOEKTHBIX Pa3pabOTOK 3HEProoOBEKTOB U UX IJIEMEHTOB IO CTaHJAPTHBIM METOAU-
kam (ITK-3);

- CIIOCOOHOCTBIO K MPOBEACHUIO 3KCIIEPUMEHTOB I10 33J]aHHOW METOIuKe, 00padOTKe U aHAIH-
3y IOJIyYEHHBIX pE3yJIbTaTOB C IPHUBJICYEHHMEM COOTBETCTBYIOILEIO MaTEMaTHYECKOIO armapara
(ITIK-4);

- CIIOCOOHOCTBIO 00ECTIEYNBATh COOIIOACHNE MPABIUI TEXHUKH 0€30IaCHOCTH, MTPOU3BOICTBEH-
HOW CaHWUTapuu, MOKapHOH 0€30MacHOCTH, HOPM OXpaHbl TPYZA, IPOU3BOJICTBEHHON U TPyIOBOM
muctuuiaael (ITK-7);

- TOTOBHOCTBIO K YYaCTHIO B OPIaHU3ALUU METPOJIOTHYECKOTI0 00ecIeYeHUsI TEXHOIOTMUECKUX
IPOLIECCOB MPH UCIOJIb30BAHUU TUIIOBBIX METOJIOB KOHTPOJIS PEXKUMOB pabOThI TEXHOIOTUYECKOTO
obopynoanus (I1K-8);

- CIIOCOOHOCTBIO 00ecneunBaTh COOIIOAEHUE IKOJIOTUYECKON 0€30I1aCHOCTH Ha IPOU3BOJCTBE
U IUJIAHUPOBATh 3KO3AIUTHBIE MEPONPUATUS U MEPOIIPUSATHS 110 SHEPTO- U PECYpPCOCOEPEKEHUIO Ha
npousBojctae (I[1K-9);

- TOTOBHOCTHIO K Y4acTHUIO B pabOTax 10 OCBOCHUIO U JIOBOJKE TEXHOJOTHYECKHX IPOLECCOB
(IIK- 10).

Ha ocnoBanuu perienust YueHoro copera yauepcutera ot 29.03.2017 (mporokosn Ne 3) urto-
rOBbIE aTTECTAllMOHHBIE UCIIBITaHUS 110 HanpasiaeHuto noarotosku 13.03.01 TemosnepreTuka u
TEIUIOTEXHHMKA BKIIIOYAIOT:

— IOCYJJapCTBEHHOI'0 IK3aMEHa,

— 3aIUTHI BBITYCKHOHN KBaTM(PUKATMOHHON paOOTHI.

K rocynapcTBeHHON HTOTOBOW aTTECTAllUU AOMYCKAETCsl 00yUaroUuiics], He UMEIOLIN aKa-
JEMHUYECKOHN 3aJJ0JKEHHOCTH U B ITOJIHOM 00bEME BBIMOIHUBIINN yueOHBIN TUIaH WM UHIUBUAY-
QJIBbHBINA y4eOHBIH TUIaH MO 1aHHON 00pa3oBaTEeIbHOM MporpaMme.

2. [Iporpamma u nopsiioK NpoBeeHUs roCy1apCTBEHHOI0 IK3aMeHa

CornacHo yueOHOMY TUTaHY TTOATOTOBKA K CAau€ U cllaya roCyIapCTBEHHOIO dK3aMeHa Mpo-
Boautcs B nepuox ¢ 02.06.2021 no 14.07.2021 r. [{nst npoBeaeHHs rocy1apCTBEHHOIO AK3aMeHa
COCTaBIISIETCS paclMcaHue dK3aMeHa U TPeIPK3aMEeHAIMOHHBIX KOHCYIbTAlUN (KOHCYIbTUPOBAHUE
00y4aroIuXxcst Mo BOMPOCaM, BKIIFOUEHHBIM B IPOrPaMMy TOCYAapCTBEHHOTO SK3aMEHa).

locynapcTBeHHBIN 3K3aMEH MPOBOIAUTCS HAa OTKPBITHIX 3aCEAaHMIX YK3aMEHAIIMOHHOW KO-
MHUCCHH B CIICIIUATBHO IMOJATOTOBJICHHBIX ayTUTOPHUIX, BBIBEJICHHBIX HA BPEeMs YK3aMEHA M3 PacITu-
canus. [IpucyrcTBHe Ha TOCYAapCTBEHHOM SK3aMEHE MOCTOPOHHUX JIUI] JIONYCKAeTCS TOJIBKO ¢
paspemuienus npeacenarens ['OK.

OOy4JarommMcsl W JIMIaM, TPUBJIEKaEMbIM K TOCYJapCTBEHHOW HWTOTOBOW aTTECTAIldH, BO
BpeMs e¢ TPOBEJCHHS 3alpelIaeTcss UMETh IIpH ceOe M HCITOJIb30BaTh CPEJCTBA ONEPATHBHON H
MOOUITLHOM CBS3H.

['ocymapcTBeHHBIN K3aMeH TPOBOAMUTCS B JIBA dTalla:

— Ha IepBOM 3Talle npoBepsieTcs cHOPMHUPOBAHHOCTH OOIICKYIbTYPHBIX KOMIICTCHIIHN;
— Ha BTOPOM 3Tare MpoBepsieTcs: chopMUPOBAHHOCTH 00MIETPOdheCCHOHATBHBIX U TTPO-
(beccroHaIbHBIX KOMIIETEHIIUN B COOTBETCTBHH C y4E€OHBIM IUIAHOM.
Iloozomoexa k coaue u coaua nepeozo Imana 20cy0apcmeeHHo20 IK3amend

[lepBblii 3Tan rocyJapcTBEHHOTO 3K3aMeHa NMPOBOIUTCS B (hOpMe KOMIBIOTEPHOI'O TECTUPO-

BaHUs. TeCT COACPKUT BOMPOCH U 3a/laHUs MO MPOBEPKE OOIIEKYIbTYPHBIX KOMITETEHIHH COOT-



BETCTBYIOIIETO HAIIPABJICHHs MOATOTOBKK/ CIEHUAIBHOCTU. B 3a7aHuAX MCHONB3YIOTCA CIENyIO-
M€ TUIIBI BOIIPOCOB:

— BbIOOp O/IHOTO IPABUIILHOTO OTBETA U3 33JAHHOT'O CIIMCKA;

— BOCCTAHOBJIEHHE COOTBETCTBUS.

JUjis MOIrOTOBKH K AK3aMEHY Ha 00pa3oBaTEeIbHOM MOPTAJIEe 3a TPU HEACTH 10 Hayalla UCIIbI-
TaHU# B OJOKe «Bamm Kypchl» CTaHOBUTCS TOCTYITHBIM 3JICKTPOHHBIN Kype «Jlemo-Bepcust. 'ocy-
JApCTBEHHBIN 3K3aMeH (TecTUpoBaHue)». JIOCTYIl K JeMO-BEPCUHM OCYILECTBIIAETCS IO JIOTUHY U
[apoJIt0, KOTOPBIE UCIOJIB3YIOTCS OOydaroUIMMHUCS JAJIsl OpraHM3alMu J0CTyna K MHPOpMalHUOH-
HBIM peCypcaM U CEpPBUCAM YHUBEPCHUTETA.

IlepBblii 5Tan rocygapCTBEHHOIO 3K3aMeHa IIPOBOAUTCSA B KOMIIBIOTEPHOM KJIACCE B COOTBET-
CTBUU C YTBEPKICHHBIM PACIIHCAHUEM I'OCYJAPCTBEHHBIX aTTECTALIMOHHBIX UCIIBITAHUM.

bnok 3amaHuil nepBoro sTamna rocyAapcTBEHHOr0 3K3aMeHa BKJIIOYAeT 13 TeCTOBBIX BOIPO-
coB. [IpoomxuTeNnbHOCTD 3K3aMeHa cocTaBisieT 30 MUHYT.

P€3y.HBTaTI>I IEPBOro srara roCyaapCTBCHHOTO 3K3aMCHa OIMPCACIIAIOTCA OLICHKAMU «3a4YTCHO»
U «HE 3aU4TEHO» U O0BSABIISIIOTCI Cpa3y IocJIC MprueMa 3K3aMCHa.

KpI/ITepI/II/I OLICHKU IICPBOI'0 3Talla rOCYyAapCTBEHHOI'O 9K3aMCHaA:

— Ha OLIEHKY «3a4TEHO0» — 00y4aroLuiics JOJKEH 10Ka3aTh, YTO 00J1aaeT CUCTEMON 3HAaHUH U
BJaJIeeT ONPEEICHHBIMU YMEHUSIMH, KOTOpBIE 3aKJIIOYAIOTCAd B CIHOCOOHOCTH K OCYIIECTBIICHUIO
KOMILIEKCHOTO TIOMCKA, aHaJIN3a W MHTEPIIPETANN WHPOPMALIUH 10 OTPEICICHHON TeMe; YCTaHOB-
JICHUIO CBSI3€W, MHTETpalllM, UCIOJIb30BAHNIO MaTepHala U3 Pa3HbIX Pa3JIeioB U TEM ISl PELICHMUS
IIOCTaBJICHHOH 3a1auu. Pe3ynbrar He MeHee 50% 06amioB 3a 3aJaHus CBUAETEILCTBYET O JOCTATOY-
HOM YpOBHE C(POPMUPOBAHHOCTH KOMITETEHIIHII;

— Ha OLICHKY «He 3a4TeH0» — 00yJaromuics He 00J1aaeT He0OX0IMMON CUCTEMOMN 3HAHUN U
HE BJIAJICCT H€O6XOI[I/IMBIMI/I IMPAKTUICCKUMHU YMCHUAMU, HE Ccroco0eH MOHUMATh U HHTCPIIPETUPO-
BaTh OCBOEHHYI0 HHpopMaiuio. Pesynbrar MeHee 50% 0asioB 3a 3a7jaHus CBUIETENLCTBYET O HEJO-
CTaTOYHOM ypOBHE CPOPMUPOBAHHOCTH KOMIIETEHITHH.

Iloozomoeka K coaue u coawa 6mopo2o smana 20cy0apcmeeHH020 IK3aMeHa

Ko BTOpomy 3Tamy rocyaapcTBEHHOT0 3K3aMeHa JOIMyCKaeTcsi 00y4arouiics, oMy YUBIINA
OLICHKY «3a4TE€HO» Ha IIEPBOM DTalle.

Bropoii aTan rocyaapcTBEHHOT0 3K3aMeHa MMPOBOAUTCS B MUCbMEHHOH (opMme.

I'ocynapcTBeHHBIN HK3aMEH BKIIIOUYAET 4 TEOPETUYECKUX BOINpoca M | MpakTHyeckoe 3aja-
Hue. [IpooIKUTENBHOCTD DK3aMeHa COCTABIISIET 4 Jaca.

Bo Bpems BTOpOro sramna rocy1apCTBEHHOI'O DK3aMEHa CTYIEHT MOXKET I10JIb30BAThCS:

- CIIPaBOYHBIMHA HOCO6I/I$IMI/I,

- IMarpaMMaMU COCTOSIHHUS,

- TEXHOJIOTUYECKUMH CXEMaMHU,

- aTylacaMu KOHCTPYKIUU.

Pesynbrarel BTOPOro 3Tall roCyIapCTBEHHOIO HK3aMEHa ONPEACIIAIOTCS OLCHKAMU: «OTIUY-
HOY, «XOPOIIO», «yIOBICTBOPUTEIIBHOY, «HEYIOBICTBOPUTEIIBHOM.

Kputepuu orieHKH BTOpPOTro 3Tarna rocyJapCTBEHHOTO YK3aMeHa:

— Ha OIICHKY «OTJUYHO» (5 0amioB) — oOyYaromuiicss JOHKEH MOKa3aTh BBICOKUN YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIINH, T.€. MOKa3aTh HE TOJHKO 3HAHUS U YMECHHS Ha YPOBHE BOCIIPOU3-
BeJIeHUs U 00bsACHEHUSI HH(pOpMalu, HO U MpodeccroHalIbHbIe, HHTEJUIEKTYaIbHbIE HAaBbIKU pellie-
HUS Po0JIeM U 3ajay, HaXOXJACHUS YHUKAJIbHBIX OTBETOB K ITpoOsieMaM, OIIEHKU U BHIHECEHUSI KPH-



TUYECKUX CYKIACHUH, OCHOBAaHHBIX Ha MPOYHBIX 3HAHUSIX;

— Ha OIICHKY «Xopomo» (4 Oamra) — oOydaromuiicsl JTOJDKEH IO0Ka3aTh CPEIHUN YpOBEHB
c(OpPMHPOBAHHOCTU KOMIIETEHIIMH, T.€. IOKa3aTh HE TOJbKO 3HAHUS U YMEHMsI Ha YPOBHE BOCIIPOU3-
BCACHUA U 00BsCHEHNS HH(bOpMaHHH, HO 1 HpO(i)eCCI/IOHaJIBHBIG, HHTCIICKTYAJIbHBIC HABBIKU PCIIC-
HUS IPOOJIEM | 3314, HAXOXKACHUST YHUKAIBHBIX OTBETOB K IpoOIeMaM;

— Ha OLIEHKY «yAOBJIETBOPHUTEIbHO» (3 Oayuia) — oOyJaroImuiics JOJDKeH MOKa3aTh MOpPOro-
BBl YpPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIINH, T.€. IOKA3aTh 3HAHUS HA YPOBHE BOCIIPOM3BEICHUS
U 00bsACHEeHUs nHGOpMaLKH, TPO(eCcCHOHAIbHBIE HABBIKM PELIEHUs IPOCTHIX 3a/1a4..

—Ha OIICHKY «HeY/J10BJIEeTBOPUTEILHO» (2 Oayuia) — oOydJaromuiics He 001aiaeT He0OX0IUMOM
CUCTEMOM 3HaHUH, JOMYCKAaeT CYIIECTBEHHbIC OIIMOKH, HE MOXXET MOKa3aTh WHTEIUICKTYyalbHbIE
HaBBIKM PEUICHUS MPOCTHIX 3ajad.

— Ha OLEHKY «HEYA0BJIeTBOPUTEIbHO» (1 6amr) — oOydaromuiics He MOXKET TIOKa3aTh 3HAHUS
Ha YpOBHE BOCIIPOM3BENEHUS U 0OBSICHEHUS MH(OpMAIHH, HE MOXKET MMOKa3aTh MHTEIUICKTYyalbHbIC
HABBIKU PEUICHHS MPOCTHIX 3a/1a4.

PesynbraTel BTOPOro 3Tama rocyJapCTBEHHOTO dK3aMeHa OOBSBISIOTCS Ha CIEIYIOIIU pa-
0oumil 1eHb ocie MPOBEACHUS SK3aMeHa.

OOyyaronuiicst, yCIemnHo CAaBIIMA TOCYAapCTBEHHBIA AK3aMEH, JOIMYCKAETCsl K BBIMNOJIHE-
HUIO U 3alIUTE BBITYCKHON KBaTU(UKAIMOHHON paboTe.

2.1 ConepxaHue rocyiapcTBeHHOI0 IK3aMeHa
2.1.1 Ilepeuens mem, npogepaemvix HA NEPEOM Imane 20Cy0apCmeeHH020 IK3AMEHA

dunocodusi, ee MECTO B KyJIbTYpe
Hcropuueckue THIBI GUI0COPUH
[Tpo6nema naeansHoro. Co3HaHue Kak popMa NCUXUYECKOTO OTPAKEHUS
OcCoOEeHHOCTH 4eI0Be4eCKOro ObITUS
OO61ecTBO Kak pa3BuBaroasics cucrema. Kynbrypa u quBuin3anus
HcTopus B cucreMe ryMaHUTapHBIX HAyK
[uBunuzanuu peBHero Mmupa
Ornoxa cpeIHEBEKOBbS
Hosoe Bpemsa XVI-XVIII BB.
. MozaepHU3a1ys 1 CTaHOBJIEHHE MHIyCTPHAIbLHOrO o01iecTBa BO BTopoii nonoBuHe X VIII —

© oo Nk wNRE

=
o

Hayaye XX BB.
11. Poccus u mup B XX — Havane XXI B.
12. HoBoe Bpemst 1 d1I0Xa MOJICPHUA3ALINT
13. Crpoc, npemiokeHne, pplHOYHOE paBHOBECHE, AITACTUIHOCTD
14. OcHOBBI TEOpUU IPOU3BOACTBA: U3AEPKKU MPOU3BOACTBA, BEIpYyUKa, MPUObLIH
15. OcHOBHBIE MAaKPOIKOHOMHYECKHE MTOKa3aTeN
16. MakposkoHOMHYECKast HECTAOMIIBHOCTh: 6e3paboThiia, HHQIAIMS
17. Ilpeanpusitie u pupma. IKOHOMUYECKas IPUPOIA U 1ieneBast PYHKIUS GUPMBbI
18. KoHCTUTYITMOHHOE TIPaBO
19. I'paskjaHckoe npaso
20. TpynoBoe mpaBo
21. CemeitHoe TIpaBo
22. YTOJIOBHOE MPABO
23. 51 u Mo€ okpyxeHue (Ha MHOCTPAHHOM SI3BIKE)
24. 51 u most yueOa (Ha HHOCTPAHHOM SI3BIKE)
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25. 51 u Mup BOKPYT MeHsI (Ha MHOCTPAHHOM SI3bIKE)

26. 51 u Most Oyymiasi mpodeccust (Ha MHOCTPAHHOM SI3BIKE)

27. CtpaHa n3y4aemoro si3bika (Ha HHOCTPAHHOM SI3BIKE)

28. ©®opMBI CYIIECTBOBAHUS S3bIKA

29. OYHKIHMOHATIBHBIE CTUIIN JIUTEPATYPHOTO S3bIKA

30. [Ipobema MEXKYIBTYPHOTO B3aMMO/ICHCTBHS

31. PeueBoe B3aumo/eiicTBue

32. JlenoBass KOMMYHHKAITUS

33. OCHOBHBIE MOHATHS KYJIbTYpPOJIOTUU

34. XpUCTHAHCKHI THIT KYJbTYPbhI KaK B3aMOJIeHCTBUE KOH(peCcCHid

35. Mcnamckuii THI KyJABTYPBI B TyXOBHO-UCTOPUYECKOM KOHTEKCTE B3aUMOICHCTBUS

36. TeopeTnKo-MeTOI0JIOTHUECKUE OCHOBBI KOMaH/1I000pa30BaHMsI U CAMOPA3BUTHUS

37. JINYHOCTHBIE XapaKTEPUCTUKU YICHOB KOMaHIbI

38. Opraamu3amoHHO-TIPOIIECCYATbHBIC aCTIEKTH KOMAHIHON paOOThI

39. TexHomorust CO3/1aHUST KOMaHIbI

40. Camopa3BHUTHE KaK yCIOBUE MOBBIIECHUS 3(P(HEKTUBHOCTH JTMYHOCTH

41. JluarHocTUKa M CaMOJUArHOCTHKA OpraHU3Ma MPU PETYISIPHBIX 3aHATHIX (UINYECKOM
KYJIbTYPOH U CIIOPTOM

42. Texuudeckasi MOJArOTOBKA M 00y4YEHHE JBUTATEIbHBIM JCHCTBUSIM

43. MeTtoauku BociUTaHusl GU3UUECKUX KA4eCTB.

44. Bunpl ciopra

45. Knaccudukanus upe3BblYaiiHbIX cuTyaluid. Cuctema ype3BbluaiiHbIX CUTYyalui

46. MeTo/pI 3aIIUTHI B YCIOBUSAX YPE3BBIYAHHBIX CUTYAIHHA

2.1.2. Ilepeuens meopemuuecKkux 60npocos, 6bIHOCUMbBIX HA 6MOPOIL IMan 20cy0apcm een-
HO020 IK3aMena

b1.b.17 «I'maporazonmHaMuKa
CrpyliHoe BUXKEHHE: CBOOOIHBIE, 3aTOIUIEHHbIE, OTPAHUYEHHBIE CTPYH.
[TonsiTne 0 mo0OUK PU3NUECKUX MPOIIECCOB. TeopeMbl MoA00us, Yrcia (KpUTEPUH) MOT00US.
OO6mue ¢puznueckrue 1 MEXaHMUYECKUE CBOMCTBA )KUIKOCTH U ra3a.
Cuiibl, IecTBYIOMIME B )KUAKOCTH. OCHOBHOE YpaBHEHHE THAPOCTATUKU. JlaBlieHne, Hamop.
HuddepennnansHoe ypaBHeHHEe Diiiepa s MOKOSIIEHCs KUIKOCTH.
YpaBHEHHE CIIONTHOCTH (Hepa3phIBHOCTH) B 1uddepeHnuransHoi Gpopme. YpaBHeHHE pacxoa.
JuddepennnansHoe ypaBHeHHEe Diiepa s ABMKYIIEHUCS KUAKOCTH.
YpaBHeHue bepHyuM U1 HACATBHOW HECKUMAEMOM KUIKOCTH. PU3UYECKUI CMBICIT IbE30MET-
PHUYECKOT0, TEOMETPUUYECKOTO U CKOPOCTHOIO JIaBJIICHUH.
PexxumMbl aBuKeHUs BSI3KOU xKuakocTu. Kpurtepuii PeitHonbca, ero Gu3ndeckuii CMBICI.
[ToTepu Ha TpeHUe TIPH ABIKEHHUH BS3KOH skuikocT. KoapuimeHT runpaBIndeckoro TpeHusl.
[Torepu Hamopa v 1aBJIeHUSI HA MECTHBIE COMPOTUBJICHUS.
Hcreuenue xuakoctu u3 oTBepcTrii U Hacamok. Koadduiment u crenens cxarus ctpyu. Kosd-
(UIMEHT CKOPOCTH U Pacxo/a.
JIBM>KeHHE ra3oB 10 KaHajJaM IepeMeHHOro ceueHus. Yucno Maxa.
B3aumoneiicTBue CcTpyH ¢ TIOCKOCTBIO: MOJYOTPaHUYCHHBIE CTPYH, HACTHIIBHOCTD, JAIBHOOOM-
HOCTb.
CrpyitHbI€ anmapathl: IPUHITAI ASHCTBHUS, 00JACTH IPUMEHEHUSI.
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b1.b5.16 «Texuuueckasi TepMOAUHAMMKAY

TepmoanHamMuyeckue Mpoueccs uieanbHoro rasa. M3obpaxeHue npoueccoB naeanbHOro raa Ha
nuarpammax coctosinust P —v, T-S. PaboTta u TemnoTa OCHOBHBIX TEPMOJMHAMUYECKHUX MTPOLIEC-
COB.

W neanbHble ra3sl — 3aKOHBI M YPAaBHEHUE COCTOSIHMS. ['a30Bast mocTossHHAA. TernoeMKOCTh Ia3o0B.
YpaBHenue Maiiepa.

IIepBblil 3aKOH TEPMOAMHAMUKH, €I0 COEPIKAHUE U AHATTUTUYECKHUE BBIPAKCHUS.

[TomuTponHelii npouecc Kak 00K cirydaidl TepMOJIMHAMUYECKUX IIPOLIECCOB.

Bropoii 3ak0oH TepMOJUHAMUKH, CYLIHOCTh, (POPMYIMPOBKH, aHATUTUUYECKOE BBIPAXKEHUE, Ipa-
HUIIBl IPUMEHUMOCTU. DHTPOIIUS, €€ CBOWCTBA, U3MEHEHHE SHTPONUU B OOpaTHUMbIX U HeoOpa-
TUMBIX IPOLECCaX.

PeanbHbie rasel. YpaBHenue coctosgHuss. P — T npuarpamma s HOpMaJIbHOTO M @aHOMAJbHOTO
BemiecTBa. M300pakeHne MpoIeccoB peaqbHOoro ra3a (BOASHOTO Mapa) Ha JuarpamMmax CoCTOs-
aust P-v, T—5, h-s.

[{ukibl ABUraTesIed BHYTPEHHETrO CrOpaHus, UX CpaBHEHUE, aHan3, TepMudeckuii KII/I.
ITpoueccel cxatus B IOPIIHEBOM KOMIIpeccope. BinsHue «BpegHOro mpocTpaHcTBay.
MHoroctyneHuaTslii KOMIIPECCOP C IPOMEKYTOUHBIM OXJIAXKACHUEM CKUMAEMOI0 ra3a U ero pa-
60ta. M300pakeHue MpoLeccoB Ha AUarpaMMax COCTOSTHUSL.

Cxema u 1MKJI Ta30TypOMHHOM ycTaHOBKU. [loBbienue s3¢pdexruBHoctu I'TY.

Hcreyenne ra3oB ¥ mapoB M3 pa3nnyHbX KaHaioB. Comto u auddysop. YpaBHenue npoduis
KaHaJa.

VYcnoBus mosrydeHus: CBEpX3BYKOBBIX cKopocTei ncredeHus. Coruo JlaBarsi.

JpoccenupoBanue ra3oB U napos. M3MeHeHne napaMeTpoB Ipu APOCCETUPOBaHUU. DPPEKT U3-
MEHEHMS TEMIIEPATypPbl PEAIbHOrO ra3a Ipu ApoccennpoBannu. Kpusas MHBEpCUn.

Cxema u nuxi Penknna ¢ neperpersiM napom. Tepmuueckuii KITJ[ nukia.

PerenepaTuBHbIN MK MapoTypOUHHON ycTaHOBKH. CxeMa peanu3aluy pereHepaTUBHOIO IHK-
na.

b1.5.19 «TensiomaccooomMen»

TemnooOMeH mpu kureHuu xkuakocTH. Kpuas kumnenus. [Ipuposa Kpru3ucoB KUMEHHS IEPBOTO
pona.

[lepenaya TennoTsl Yepe3 MUIMHAPUYECKUE CTEHKH.

OCHOBHOM 3aKOH TeIIONPOBOAHOCTH. JluddepennnanbHoe ypaBHEHHE TETUIOMPOBOIHOCTH.
VYcinoBus 0IHO3HAYHOCTH.

[Tepenada TenaoThl Yepe3 TIOCKHE CTCHKH.

Cnoco6s1 nHTeHCHpUKauu Tertonepenadn. OpedpeHne NoBEPXHOCTEN TETUIONEepeIauH.
['padoaHanuTHUECKHI METO/I pacueTa HarpeBaHusl (OXJIaXKIEHHUs) TEPMUIECKH MACCUBHBIX TEIl.
OCHOBHOM 3aKOH KOHBEKTHUBHOM TEIJIO - U MaccoOTAauu. Yuciaa moao0usi, UCIOIb3yeMbIe B pac-
YyeTaX KOHBEKTUBHOTO TEILIO - U MACCOMEPEHOCA.

KoHBeKTUBHBIH TEIIOOOMEH MPHU BHIHYXKIEHHOM TEUEHHUH JKUJKOCTH (Ta3a) B TpyOax.
KoHBEKTHBHBII TEIIIOOOMEH NPY BBIHYKACHHOM IOTIEPEYHOM OOTEKaHUN TPYOHBIX ITyYKOB.
Tennootaava nmpu cBOOOIHON KOHBEKITUH.

TemooOMeH npu KOHAECHCALUHU Tapa.

TemiooOMeH npy KUTIEHUH XKUJIKOCTH B TpyOax. [Ipupoaa kpusnca kumneHus BTOpOro poja.
OcHOBHBIE 3aKOHBI TEIJIOBOTO U3TyYECHHUSI.
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TennooOMeH U3TydeHHEM B CHCTEMax TeJl, pa3ACelICHHBIX MPO3PavyHOA CPEOM.
OcoOenHoCTH M3TyYeHUs Ta30B U napoB. OnpesenieHue CTeneHrn YepHOTHI ra30B.

b1.B.13 «JHeprocoepe:kenne B TeMI0IHEPreTHKE M TENJI0TEXHOJIOTHAX)

[Tytu nobimenus 3pPEeKTUBHOCTH UCTIOIB30BAHUS TOIUIMBA B BHICOKOTEMITEPATYPHBIX YCTAHOB-
Kax. OCOOEHHOCTH YHEPTOCOEPEIKEHUS B BBICOKOTEMIIEPATYPHBIX TETJIOTEXHOJIOTHSIX.
HHTeHCHUBHOE YHEPrOCcOEpeKEHHE.

OcHOBBI SHEproayuTa 00bEKTOB TEMJI0IHEPTETUKH.

Oco0eHHOCTH YHEProayAuTa MPOMBIIIJIEHHBIX PEANPUITUH.

DHeprobOanaHChl MPEANPUATHH.

OHeprocoepexeHue Mpy MPOU3BOACTBE U pacpeesIeHUH TEIIOBON SHEPTUH.

OcoOeHHOCTH YHEPTroCcOepeKEHUsI B BBICOKOTEMIIEPATYPHBIX TETIJIOTEXHOIOTHIX.
DHeprocOepekeHNe B CUCTEMaxX OTOIUICHHS, BEHTHJISAIUH, TOPSYEro BOJAOCHAOKEHHS, CYIINIIb-
HBIX, BBIIIAPHBIX, PEKTU(UKALMOHHBIX YCTAHOBKAX.

OHEpProeMKOCTbh IMPOMBIIIEHHON MPOAYKIIMH. DHEProeMKOCTh M KaueCTBO MCIIOJIb30BaHMS B
JeHCTBYIOLIEH TPOMBIIIIEHHON TeIIOTeXHOoJoruu. CpaBHEHHE pacXxoA0B TOILUIMBA U SHEPrOEM-
KOCTH.

JlnarHocTHka 3HEpProucroiab30BaHUs B MIPOMBILIUIEHHBIX TeIUIoTexHonorusax. [lokazatenu suep-
TOMCIOJIb30BaHUS.

OO11ast XapaKTepUCTHKA SHEProcOepekeH s B TPOMBILIIIEHHOCTH.

OcHoBHbIE HaNpPaBJICHUS SHEPTOCOEPEIKEHNSI B YUEPHON METAJUTYPruu. VICTOUYHUKY U TOTEHIHAIIBI
SHEpProcOepeeHMs B UepHON METAJITypIHUH.

Merton mnpenenbHOro sHeprocOepexeHus. MeTononorus HHTEHCUBHOTO SHEProcOepekeHusl.
Kputepun sHeprermueckoil onTUMHU3aluu. DHeprocOeperaromias TEXHOJOTHUs, sHeprocOepera-
IOIIME TEIJIOBBIE CXeMbI U 000pYJOBaHUE.

OHepronoTpedIeHne U YHEPrOMCIIOIb30BaHNE B METAUTYPrUd. DHEProeMKOCTh METaJlIypruyie-
CKOM mpoaykuuu. Pacuetsl TeronorpelieHus MeTaTyprudeckoi npoaykiuu. PacueTsl sHep-
TOUCIIOJIB30BAHUS B YEPHON METAJUIYprUu.

OcHOBHbBIE HAaNpaBJICHUs] COBEPLICHCTBOBAHMS JEMCTBYIOIIUX TEXHOJIOIMUYECKHUX IPOILIECCOB B
MeTaJLTypTUH.

b1.B.05 «ACTOYHMKH M CHCTEMbI TEILIOCHAOKEHM I

[TapoBble CUCTEMBI TEIIOCHAOKEHUS: 00JIACTH MPUMEHEHHUS, IPEUMYIIECTBA U HEAOCTATKHU Mapa
KaK TEIJIOHOCUTE.

Omnpenenenne pacyeTHBIX PAcX0I0B BOJBI B TEIJIOBBIX CETAX. BHIOOp HACOCHOTO 000PYIOBAHHUS
TEIJIOBBIX CETEH.

I'padpuik MPOAOKUTENBHOCTH TEIUIOBBIX HATrPy30K MPOMBINIIEHHO-OTOMUTENBHBIX TOL] u Ko-
TEJIbHBIX, €r0 MOCTPOCHHUE.

Ce30HHBIE U KPYIJIOTOJMYHBIE TEIUIOBBIE HATPY3KU MPOMBIIIIEHHO-OTONUTENbHBIX TOLl u Ko-
TeNnbHBIX. ONpeieNIeHne TEIIOBBIX HArPy30K.

Bonsiabie cucteMbl TermocHabkeHus: kiaccudukanusi, 0osactu nmpuMenenus. [Ipeumymiecta u
HEJOCTaTKH BOJBI KaK TEIJIOHOCUTEJIS.

CxeMbI ¥ KOHQUTYPALIUH TEIUIOBBIX CETEH, UX MPEUMYIIECTBA U HEJOCTATKH.

CxeMbI IPUCOSTMHECHHUSI TOTPEOUTENEH K TApOBBIM U BOISIHBIM TETIOBBIM CETSIM.

OCHOBBI TUJIPaBINYECKOTO pacueTa TEIJIOBBIX CETEH.

[TocTpoenue mbe3oMeTpuIecKOro rpaduka BOJISHBIX TETUIOBBIX CETEH.
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['unpaBnuyecKuil peKuM BOJISIHBIX CUCTEM TEIJIOCHAOKEHUSI.

I'mppaBnuueckuii yaap B BOJSHBIX TEIIOBBIX CETSIX.

OCHOBBI TEIIOBOI'O PacyeTa TEIJIOBBIX CETEH.

O06opynoBaHKE TETUIOBBIX CETEH: TPYOBI, TEILIOBAsT M30JISIUS, OMIOPHI U MOJABECKH, KOMIIEHCATO-
pBI TEMIIEPATYPHBIX Y/UTMHEHUH, apMaTypa.

OCHOBHBIE TIOJIOKEHUS TI0 SKCIUTYaTallMU TEIJIOBBIX CETEH.

PerynupoBanne oTnycka TEMIOTHI 111 OMHOPOAHON U pa3HOPOIHOW TEIIOBOM HAarpy3KH, IPUCO-
€IUHEHHOHN K BOISHOMN TEIJIOBOM CETH.

b1.B.06 «KoTe/ibHbIE YCTAHOBKH M MMAPOTreHEPATOPHD)

Cucremsl 30J10- U JIAKOYJAJI€HUsI KOTJIOB.

KoHcTpykuun nmaponeperpeBaTesiei apoBbIX KOTIIOB.

OO01ass XapakTepUCTUKAa COBPEMEHHBIX KOTEJIbHBIX YCTAHOBOK, MX MECTO U pOJIb HA IPOMBIII-
JICHHBIX NPEANPUATHUSAX.

MarepuanbHble U TEIJIOBBIE OallaHCHl KOTEIBHBIX YCTAHOBOK NP paboOTe HA ra30BOM, KUAKOM U
TBEP/IOM TOILJIUBAX.

OcHoBHbIe TpeOOBaHUs, MPEABSBISIEMbIE K TOMOYHBIM YCTPOHCTBAM KOTENBHBIX arperaTos.
Knaccudukanus u KOHCTPYKIIMH TONOYHBIX YCTPONUCTB.

DKOHOMai3ephl MapOBBIX KOTJIOB U UX BKIKOYEHUE B TUTATEIbHBIE MATUCTPAIIH.
KoHCTpyKTUBHBIE CXEMBI BO3AYUIHBIX [TOAOTPEBATENEH MAPOBBIX KOTIIOB.

KoHcTpyKIiuu napoBbIX KOTJIOB C €CTECTBEHHOW LUPKYISILMEH, NPSIMOTOYHBIX U C MHOTOKpaT-
HOM NPUHYAUTEIBHOW HUPKYISIUEH.

CucreMbl TOIUIMBOIIOIaYH KOTJIOB.

OuuncTKa NPOYKTOB CrOpaHUs OT TBEPJBIX U Ia3000pa3HbIX MPUMECEH.

OKcIulyaTanus KOTENbHBIX YCTAHOBOK; OpraHU3alisl PEMOHTOB.

TermIoTeXHNYeCKUE UCTIBITAHUS KOTEIbHBIX YCTAHOBOK.

Boasblil pexum mapoBelx KoTioB. CTyneHdaroe ucrnapeHue. HempepeiBHas U nepuogudeckast
IIPOJyBKa KOTJIOB

Boporpeiinbie KOTibl: 00JaCTH NPUMEHEHUs, KOHCTPYKIIMH, BKJIIOYEHHE B TEIUIOBYIO CXEMY
TOII unu KoTenbHOM, 0COOCHHOCTH IKCILTyaTaIUH.

KoTnbl-yTunusaTtopsl: 006JacTH NpUMEHEHHs], CIIOCOObI BKIIOYEHHSI B TEXHOJIOTUYECKYIO CXEMY,
0COOEHHOCTH KOHCTPYKITUH U DKCIITyaTalluH.

b1.B.07 «TensiomaccooOMeHHOe 000py10BaHie NMPeNPHATHID

[Ipouecc cymiku B TeopeTndeckoM cymmie Ha «H-d» quarpamme.

Knaccugukaius 1 KOHCTPYKTUBHBIE OCOOEHHOCTH KOHTAKTHBIX TEIIOMacCOOOMEHHBIX YCTaHO-
BOK.

Knaccudukanus pexynepaTUBHBIX TEJIO0OMEHHUKOB, UX KOHCTPYKTUBHbIE OCOOEHHOCTH.
TemnoBoil KOHCTPYKTUBHBIA U TEIUIOBOI MOBEPOYHBINA pacueThl peKylepaTUBHBIX TEMI000MEH-
HUKOB.

TenoBsie TpyObl. Kinaccudukaius, KOHCTpYKTUBHbIE OCOOEHHOCTH.

PereneparuBHbIe TEMII0O0OMEHHHUKH MEPUOANYECKOTO M HEMPEPHIBHOTO JACHCTBHS, X KOHCTPYK-
TUBHBIE 0COOEHHOCTH.

N300pakeHre mporeccoB TermioodMena B ckpyobepe Ha «H-0» auarpamme.
OU3NKO-XMMUYECKHE 0COOEHHOCTH MPOIIECCOB BhINIApUBaHUs. TemrepaTypHbIe AeTPECcCuu.
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KoHCTpyKIIMM BBITTApHBIX anmnapaToB ¢ €CTECTBEHHOW W MPUHYIWUTEIbHOW HUPKYJAILUMEH BbINa-
pUBAaEMOI0 pacTBOpA.

MHorocryneH4arsle BbIIapHbIe YCTAHOBKH.

OcHOBHBIE (PU3UKO-XMMUYECKHE CBOMCTBa OMHApHBIX cMeceil. buHapHBIe cMecH U3 B3aUMHO
pPacTBOPUMBIX U B3aUMHO HEPACTBOPUMBIX KOMIIOHEHTOB.

JMcTHnsSoOHHbIE YCTaHOBKH, MX ocoOeHHocTH. [Iporecchl pa3aenenus OMHApHBIX cMecel Ha
{-X,y nuarpamme.

Pextuduxanmonnsie yctaHoBKU. [Iporecchl MaccooOMeHa B KOJMAYKOBOM PEKTH(PUKAITMOHHON
KOJIOHHE.

Ananmus | u |l mepnomoB cymku MaTepraios.

CopO1monHbIe miporecchbl. AOCOPOCHTHI U aCOPOCHTHI.

b51.B.10 «TexHo1oru4eckue SJHEProHOCUTETH NPeANPUITHII»

1. IIpousBoncTBO U pacnpezeeHue J0MEHHOIO rasa.

2. OCHOBBI THIPABIMYECKOTO pacyera ra3oBbIX cereil. OnpeneneHne moTepb IaBICHUS B Ta30BBIX
CETSIX BBICOKOT'O U HU3KOI'O JaBJICHUH.

3. Ilpupoausrii ra3. JloObr4a ra3a, TpaHCIIOPT Ha OOJBIINE PACCTOSHUS.

4. Omnpenenenre NOTPeOHOCTEH MPEANPUATHS B IHEPTOHOCUTEIISIX.

5. Cucremsbl Bo3nyxocHaOxenus npeanpusatuil. Kinaccudukanus notpeduteneii c:xatoro Bo3ayxa.
OcCHOBBI pacueTa TEXHOJOTHYECKHX CXEM KOMITPECCOPHBIX CTAHIUI.

6. Cucrtembpl TEXHHYECKOTO BOJIOCHAOKCHMS, UX KIIACCH(UKAIUs, cocTaB 0bopynoBanus. Ompeje-
JIEHHE MOTPEOHOCTHU B BOJIE HA TEXHOJOTHYECKUE HYX/Ibl. TpeOoBaHuUs K KAUECTBY BOJbI.

7. TIpompblluieHHBIE CUCTEMBI Ta30cHa0eHus. ['a30BbIi Oananc mpeAnpUsITHS.

8. Pexwumbl moTpednenns raza. 'a3operynsaTopHbie CTaHIUH.

9. IIpou3BojacTBO U pacHpeaeaeHre KOKCOBOTO rasa.

10. ITpou3BOCTBO U pacnpeereHne KOHBEPTEPHOIo rasa.

11. OuncTka MCKYCCTBEHHBIX TOPIOYHMX TIa30B, aKKyMYJIMpPOBAaHHE, HCIIOJIb30BaHUE H3OBITOYHOTO
nasieHus. CucreMa paclpeneneHus TOproYnX razoB Ha METaNTypru4eCKOM IIPEIIPUITHH.

12. TIpon3BOICTBO KUCIOPOAA M MPOJYKTOB pa3AeiIeHHs BO3yXa.

13. Cucremsl pactipeienieHus MPOTyKTOB pa3eNIeHUs BO3IyXa Ha METATyPTHYECKOM MPEIPHUSTHH.

14. HagexxHOCTh pacipeeNuTeNbHbIX CUCTEM Ta30cHa0keHus. Kputeprun Haie)KHOCTH.

15. Cucrems! xononocHabxenusi. OCHOBHBIE THUITBI 000pyIOBaHUs. TEXHOJIOTHYECKHE CXEMBI XOJI0-
JUIIBHBIX CTAHLIUMN.
2.1.3. Ilepeuenv npakmuueckux 3a0anuil, 6bIHOCUMBIX HA 6MOPOIL IMAN 20CYOAPCHIBEHHOZ0

IK3aMeHa

b1.b.17 «I'maporazoaMHAMHUK A

1. 3AJJAYA. Omnpenenuth HEOOXOAUMYIO BBICOTY JIBIMOBOM TPYyOBI, €CIIM OHA JOJDKHA CO3/1a-
BaTh pazpexeHue 50 MM BOJ. CT. IPU CPEIHEN TeMmIiepaType AbIMOBBIX ra3zoB 400 °C u tem-
neparype okpysxkaioutero Bosayxa 0 °C. IIIOTHOCT BIMOBBIX Ta30B MPH HOPMATBHBIX YCIO-
BHSIX TIPUHATH 1,27 Kr/ M.

2. 3AJIAYA. U3 pacxogHoro 0aka BBITEKAeT BOJa MPU MOCTOSHHOM ypoBHE. OINpenennTh CKo-
pPOCTh UCTEUEHHUS M PacXoj] BOJbI YEpEe3 KPYIjIoe OTBEPCTHE B CTEHKE JUAMETPOM 12 MM.
YpoBeHb BOBI HAJl OTBEPCTHEM cocTaBiisieT 3 M. [lotepssmu nmpeneOpedsb.

13



3. 3AJIAYA. B oTtonuTenbHOM cucTeMe HEOOIBIIIOTO JOMA COJIEPKUTCS Bojia B o0beme 0,5 M,
CKOJIbKO BOJIBI BOMET JOTIOJHUTEIHLHO B PACIIUPUTEIBHBIN OaK IIPU €€ HarPeBaHUH OT TEM-
neparypst 15 °C o temmeparypsi 85 °C? Temneparypuslii K09)GHUIHEHT 06BEMHOr0 pac-
mupeHus Boabl IpuHAThH Bt = 0,0006 K™

4. 3AJIAYA. Bona npu Temneparype 20 °C nBmxercs 1o TpyOomnpoBoay AuameTpoM 20 MM.
Onpenenuth peXUM TEUEHUS KUAKOCTH, €ClIU 00beMHBIN pacxoj cocraBisier 0,01 Mo/cek.
KuHemaTHuecKas BI3KOCTh BOJBI IIPH JaHHoi1 Temmeparype 1,01 10 m? /cex.

5. 3AIAYA. OmnpenenuTs NOTEPH JABICHHS HA TPEHHUE MPH TEYCHHH BOBI IO TPYOOIIPOBOIY
muamerpoMm 60 MM, mmHON 150 M. CKOpOCTh BOJIBI cOocTaBisieT 2 M/cek. KuHeMaTnueckyro
BSI3KOCTb BOJIbI IPUHATH IpU TemiiepaType 20 °c paBHoii 1,01 10 mM?/cex.

b1.b.16 «Texuuueckasi TepMOTUHAMHUKA»

1. 3ATAYA. 1 kr Bo3znyxa npu aasienun P; = 0,5 MlIla u Temnepatype t; = 140 °C pacuups-
eTcsl HOIUTPONHO 10 nasieHus P, = 0,1 MIla. Onpenenutb KOHEUHbIE TapaMETPbl BO3yXa U
MOJy4YEeHHYIO pabOTy pacIIUpeHus, €CliU MoKa3areab nonutponsl N = 1,25. M306pa3ute npo-
necc B PV - quarpamme. [lokazate rpaduuecku padory.

2. 3AJIAYA. PaccunutaTh MOJEKYISPHYIO MacCy CMECH UJEaIbHBIX Ta30B U €€ Ta30BYIO MOCTO-
SHHYIO, €CITU 3aJlaH cleayronmii o0beMubiit coctaB cmecu: CO, = 10,2%, O, = 6,8%, N, =
82%, SO ,= 1%.

3. 3AJIAYA. HaiitTi n3MeHEeHUE YHTPOIUA 3 KT YIIICKUCIIOTO Ta3a IPH HATPEBAHUH €T0 OT TEM-
nepatypsl t1 = 20 °C go temnepatypsl t; = 220 °C B uzo6apHom npouecce. M3o0apHas mac-
coBasl TEIIOEMKOCTh yriekucnoro raza C p = 0,862 x/[x/kr K. M300pa3ute npouece B PV u
TS - nuarpammax.

4. 3AJIAYA. Haititu u3MeHeHre SHTPONUHU 2 KT a30Ta MPU HArpeBaHUU €r0 OT TeMIeparypsl ty
=10 °C no temnepatypsl t; = 350 °C B u3oxopHoM mporecce. M306apHas MaccoBast TEII0-
emkocTh azota C p = 1,048 x/[x/kr K. M3006pa3uts npouecc B TS - quarpamme.

5. 3AJIAYA. B 6ammone emkoctpio V = 8 M HaxXOJIUTCs KUCIOpo oA nasienueM P = 50 Gap,
umeromuit remnepatypy t; = 27°C. Kakoe konudecTBo Kucinopoaa (Kr) Obl1o H3pacxoI0BaHo,
€CJIM JaBJIeHHe rasa ynaio 1o P, = 20 6ap, a TemmnepaTtypa noHusuiace a0 t, = 17°C?

6. 3AJAYA. | kr Bo3ayxa coBepmaeT Uk KapHo B mpezaenax teMneparyp Trop. uer. = 673 Kn
Txon. ner. = 293 K, npuuem HauBeiciiee naBieHue coctasisger 4,5 Mlla, a nannusmee 0,15
MIIa. OnpenenuTs KOIUYECTBO MOABEACHHOW U OTBEICHHOM TeIIOThl U TepMuueckuii KII1/]
nukia. M300pa3uth muki B TS - muarpamme.

7. 3AJIAYA. B nopuiHeBOM KOMIIpEccope C:KUMaeTcsi BO3AyX, uMmeromuii nasinenune P = 0,1

MlIla u Temneparypy t; = 17 °C. Ilpouecc cxatust anunabaTHbIi. J[aBlieHHe B KOHIIE CXKATHUS
P, = 0,6 MIla. M306apnas maccoBas TerioeMkocTh Bozayxa C p = 1,021 x/[x/kr K. Onpene-
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JTUTh paboTy, 3aTpayeHHYI0 Ha cxatue | Kr Bozmyxa. M300pa3ute nporecc cxarus B PV -
arpaMme.

8. 3AJIAYA. B nmopmiHeBOM KOMIIPECcope CXKUMAaeTcsi BO3AyX, UMeromuil gasinenne P = 0,1
MlIla u Temneparypy t; = 17 °C. I[Ipomuecc cxaTusi MOJIUTPOIHBIN C TTOKA3aTEIEM ITOTUTPOITBI
n = 1,28. [laBnenue B koHue cxkarus P, = 0,7 MIla. Onpenenuts paboTy, 3aTpadueHHYIO Ha
cxkarue 1 kr Bozayxa. M300pa3uth nporecc cxarus B PV - quarpamme.

b1.5.19 «TenjiomaccoooMeH»»

1. 3AJTAYA: Kakyro TONIIMHY JAOJDKHA UMETh HM30JIALUSA, €CIIM €€ HAJOXKHUTh Ha IUIOCKYHO
CTAJILHYIO CTEHKY TONIHMHONW 20 MM, 4TOOBI TEIJIOBBIE MOTEPH YMEHBIIWINCH B JBa pasa.
KoaddurmenT rermnonpooHoctu ctanu Ay = 40 Br/m K, a Matepuana w3omsuun A, = 0,125
Bt/m K, k03 duniueHT TeraooTauu ¢ 0JHONH CTOPOHBI CTeHKH o = 500 Br/M? K, a ¢ apyroit
oo = 80 Br/m® K.

2. 3AJIAYA. OKOHHBII CTEKJIOMAKET COCTOUT M3 TPEX CJIIOEB CTEKJIa TOJIIUHON MO 4 MM Kax-
IbliA. Mexay CTeKIaMH HaXOJSATCS CIIOM CyXOrO HEMOABM)KHOTO BO3AyXa TOMIIMHON 10 MM.
[Tnomane MOBEPXHOCTH OKHA 3 m?. PasHoCTb TEMIIEpaTyp Ha BHEIIHUX TTOBEPXHOCTSIX CTEKOI
30 °C. OnpenenuTh MOTEPH TEILIOTHI Yepe3 OKHO, eCiTd KOd(Q(UIMEHTHI TEMIONPOBOIHOCTH
cTekna Aqr = 0,74 Br/m K, Bo3nmyxa Apgsy = 2,45 ‘102 Bt/ MK.

3. 3AJJAYA. Onpenenuts IIOTHOCTh TEIUIOBOTO TIOTOKA ((, Br/M?) B MpoIiecce Terionepeaaun
OT JIbIMOBBIX I'a30B K KHIAIIEH NapOBOISHON CMECH uepe3 CTAJIbHYIO CTEHKY TOJIIIUHON O =
8 mm. Temneparypa rasos t; = 1000 °c, Temrneparypa cmecu t; = 200 oC. Koadduuuent ren-
JIOOTIA4YU OT Ta3oB K cTeHke o1 = 40 BT/MZ'K, OT CTEHKHU K MapoBoJsiHOI cMmecu oy = 4000
Br/M*K, ko3 duureHT TemionpoBogHocTH cTeHku A = 40 Bt/MK. Paccuutars Taxxe Tem-
nepaTypsl CTEHKH C 00erX CTOPOH t; U L.

4. 3AJTAYA. o uyrynHOMy TpyOompoBoay muamerpom 0y = 50 MM, d; = 44 MM IBUKETCS TIap
¢ Temneparypoit 315 oC. Koadduiment rennootaayu ot napa k Tpyoe og =120 Br/m* K.
TemmnepaTypa okpy»xaro1ero Bozayxa 20 oc, KO3 PHUIMEHT TEII00TAaYH 02 = 12 Br/m® K.
Haiitu TenioBsle moTepu, eciiu TpyOOIpoBO/I H30JUPOBAH CI0eM reHomamoTa 6 = 50 MMm. A
nenomamora— 0,3 BT/M K, X uyryna = 90 B1/M K.

5. 3AJIAYA. [Insg yMeHbIIEHHs TOTEePh TEIUIOTHI OT MapornpoBoja jauametpoM d; = 25 MM
MpeIaraloTcs U30JsIMoHHbIe MaTepuanbl: acoect A = 0,151 Bt/M'K, creknoBara A = 0,047
Bt/MmK. Kakoif matepuan nenecooOpazHee IpUHATh B Ka4€CTBE MU3OJSAINU, €CIi Ko puiiu-
€HT TEIJIOOTAAYH K OKPY>KAIOILEH cpefe oo = 8 Br/M*K.

6. 3AIAYA. Onpenenuts cpeqHuil KOOPOUIMEHT TEIUIOOTIAYH B TpyOe BOAOIMOMOTPEBATENS,
€CII BHYTpeHHHI auamerp Tpyos! d = 32 MM, [uimHa TpyOs! /= 2 M. CpeqHsisi CKOPOCTb BOJIBI
W = 0,5 m/c, TemmepaTypa BOJBI 10 U TIOCIIE BOAOIOAOTPEBATEINS t'B =120 °c; t"B =160 °C,
TeMIeparypa nmosepxsoctu tpyosi t. = 180 °C.

7. 3AJIAYA. BepTukanbHasi CTCHKa BBICOTOH 2,5 M OXJIaXk/1aeTcsi CBOOOAHBIM ITOTOKOM BO3/TY-
xa. Cpennsist TemrepaTypa HOBEpXHOCTH cTeHKH {; = 60 oc, TeMIiepatypa Bozayxa to = 10 oC.
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Onpenenutb K03PHUITUEHT TEMIIO0TAAYH, ECIU Ay = 2,4 10”2 Br/m K, v,.=14,2°10 6 MZ/C,
Pr, =0,705.

2
8. 3AJIAYA. Teno, moBepxHOCTh KoTOporo F; = 0,6 M°, creneHs uepHOTHl €1 = 0,9 U cpemHsist
temneparypa t; = 500 oC, HarpeBaeTcs B MEYH, TOBEPXHOCTh CTEH KOTOPOU MMEET TeMIlepa-
0 2 . .
Typy t2 = 1400 “C, F, =3 ™%, &, = 0,8. Onpenenuts pe3yabTUPYIOIHHA TEIJI0BOH OTOK.

9. 3AJIAYA. Bo ckoJbKO pa3 U3MEHHTCS MPUBEICHHAS IOTJIONIATENIbHAST CIIOCOOHOCTh, €CIIH
MEXIY IBYMS TUIOCKOIapajieIbHbIMU TToBepXHOCTsIMU (A1 = 0,7; Az = 0,8) moMecTuTh 0JIMH
9KpaH, UMEIOIIHNIA OTpakaTelbHYIO criocobHocTh R = 0,5.

b1.B.05 « MUCTOYHHMKH M CUCTEMbI TEIJIOCHAOKEHU )

1. 3AJAYA. OnpenenuTs TEIUIOBbIE TOTEPHU U MAJICHUE TEMIIEPATYPhI BOJBI JIJIsi OTHOTPYOHOTO
M30JIMPOBAHHOTO TEIUIONPOBOJIA JATBHETO TEIUIOCHA0KEHUS, MPOJI0KEHHOT0 OECKaHAIBHO,
o cieayonmm aauaeiM:  dy / dy =920/898 mm; £ =40 km; G = 1000 kr/c; t; =180 C:
Temmeparypa Bo3ayxa to =5 0C; Ous = 80 MM; Ays = 0,12 Br/mrpan; h=1,8m; Ap =1,8
Bt/mrpan. [{ns onpenenenus TOMIUHBI GUKTUBHOTO CJIOS TPYHTA KOA(G(GUILIMEHT TeII00TAa-
YK OT MOBEPXHOCTH 3€MII K HAPY)KHOMY BO3AYyXY IPUHATh o = 18 Br/m?rpan. MecTHble
TEIUIOBBIE MOTEPU yuecTh Kodpdurmentom  =0,2.

2. 3AJIAYA. PaccunTarh Temreparypy B KOHIIE ITAPOIPOBOJIA C YUETOM TEIJIOBBIX MOTEPh MO
muiHe. Temneparypa napa B Hauase naponposoja t1 = 200°C. Pacxox napa G = 32,5 kr/c.

3. 3AJJAYA. [Inuna naponposoaa L = 1500 m. [TonHoe Tepmuueckoe conpotusienue R = 0,85
M-K/Bt. Cpennsis TeroeMkocTs napa mpu temmeparype tl: Cp = 2400 Jx/(xr-K). Temnepa-
Typa Hapy»XHOro Bo3ayxa t0 = 5°C.

4. 3AJJAYA. Onpenenuts yjenbHoe JUHEHHOe NaJeHue JaBIeHus 11 BOJbI ¢ TeMIepaTypoii t
=750C, npoxomsieii o Tpybonposoay d = 100 mm co ckopocteto W = 0,2 m/c. DxBUBa-
JIEHTHAs IEPOXOBATOCTh TpyOompoBosa ki = 0,5 mm.

5. 3AHAYA. Onpenenuth TEIJIOBbIE MOTEPU M KOJWYECTBO BBINAJAIOIIET0 KOHAEHCATa IS
M30JIMPOBAHHOTO TTAPOIPOBO/Ia HACKHIIIEHHOTO Tapa, MPOJOKEHHOTO Ha OTKPHITOM BO3IyXeE.
Hannbie mis pacuera cnenyromme: du /dB =219/207 mm; £ =500 m; P = 0,6 mlla (abc.);
Ous =75 MM; Ays =0,12 Br/mrpan; to =-30 °c Ilpu pacuete npuHATH KOAPPHUIIUEHT TeTI-
JIOOTA4H OT MOBEPXHOCTH M30JSIMA K BO3AYXY 0 = 23 Br/M’rpajs. MecTHbIE TEIIOBbIE MO-
Tepu ydecTb kodpPuuuentom B = 0,25.

b1.B.07 «TenjiomaccoooMeHHOe 000py10BaHHe MPeANPUATHII

1. 3AJJAYA. OnpenenuTs IUIONIAIb MOBEPXHOCTH HArpeBa BOJIO-BOASHOTO TEMJI00OMEHHHUKA
TUna «rpyba B TpyOey». I'peromas Boga IBMKETCS 10 BHYTPEHHEH CTalbHOU TpyOe W UMeeT
temriepatypy Ha Bxone t,.; = 95 °C. Pacxon rpetomeii Boapl G = 2100 xr/4. HarpeBaemas
BOJIa JIBIDKETCS MPOTHBOTOKOM IO KOJIBIICBOMY KaHAlly MEXAYy TpyOaMu W HarpeBaceTcs OT
t'.> = 15°C no t"g,cg = 55°C. Pacxon HarpeBaemoii Boasl G, = 3000 kr/4. Koaddurment remn-
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Jonepenadd B TEIUIOOOMEHHUKE NMPHHATH paBHBIM K = 1800 Br/m* K. IloTepsiMu TEMIOTHI
yepe3 BHELIHIOI MTOBEPXHOCTh TEIUIO0OOMEHHUKA IPeHEeOpeyb.

3ATAYA. OnpenenuTs pacxo]] IPEIOIIero napa u MOBEpXHOCTh HAarpeBa MapoBOASHOTO TETl-
JT000MEHHHKA, €CITH U3BECTHBI pacxoj HarpeBaeMoi Boabl G = 2,6 Kr/c, JaBICHHUE TPEIOIIEro
cyxoro HaceieHHoro napa P = 0,12 MlIa, Temneparypa HarpeBaemMoil BOJbl Ha BXOJIE B TEII-
nooOMenHuK ¢, =5 °C, TeMIieparypa HarpeBaeMoii BOJIbl HA BHIXOJIE U3 TEINIOOOMEHHUKA 1) =

55 °C, xoaddumment Temronepenaun k =1,2 kBr/m%-K. KoddpuImenT, yanTsBafomuii mo-
TEpY TETJIOTHI TETNIOOOMEHHHKOM B OKPYXKAIOIyIo cpeny, npunsath N=0,97.

3AJTIAYA. B mporecce CyImKd BJIQXKHOTO Marepuaia u3 Hero ynaisercs 100 kr/g4 Bmary.
HagansHoe cocrosiaue Bo3ayxa (o kamopudepa): to = 10 °C; @o = 0,7, Ha BBIXOJIE U3 CY-
umnku: tp = 44 °C; @y = 0,5. Onpenenuts pacxoj Cyxoro Bo3ayXa U TEIJIOTH B TEOpETHYe-
CKOM TIpoIlecce CYIIKH, a TAaKXkKe MapaMeTphl CYIIUIFHOTO areHTa rnocie kajnopudepa.

3AZIAYA. B cymmiky moctymnaer cMech AbIMOBBIX Ta30B ¢ nmapamerpamu t; = 1000°C u
d; = 60 r/kr B kosmuectBe 60% 1 aTMocdepHOoro Bo3ayxa ¢ mapamerpamu tp=25°C wu
¢o = 0,6 B kommuectse 40%. TemnepaTypa CyIIMIIBHOTO areHTa Ha BBIXOJE U3 CYIIMIIKH
t, =120°C. OnpenenuTh: - mapaMeTpbl CMECH Ha BXOJE B CYMIHIKY Oy, tew, Hews
YIIENBbHBIA PacXo]] CYIIMIBHOTO areHTa; PacXo TEIUIOTHI Ha CYIIKY.

2.1.4. Yueono-memoouueckoe obecneuenue

CemenoBa, T. Il. I'maporazogunamuka : koHcmekT jekiuit / T. Il. Cemenoma, 1O. U.
TapTakoBCKUM. - Marsuroropck : MI'TY, 2011. Pexxum JOCTYyIIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=1011.pdf&show=dcatalogues/1/1
119223/1011.pdf&view=true (Jlorun: Yurarens1, [Tapons: 111111).

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

CemenoB, FO. II. OcHoBbl TermioMaccooOMeHa [DIeKTPOHHBIN pecypc]: yuebd. mocobue /
FO.I1. CemenoB. — Mocksa : UTH®PA-M, 2019. — 246 c.

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

Hanunor O.JI. DHeprocOepekeHre B TEIUIODHEPTETUKE U TEIJIOTEXHOJIOTHAX | YICOHUK IS
By30B/ [lanunor O.JI., 'apses U.B. - M. : U3parensckuii njom MOU, 2017.

Pexxum noctyma: http://www.studentlibrary.ru/book/ISBN9785383010952.html

Kupunmun B.A. Texnuueckast TepMoAMHaMuKa : yueOHUK A By30B / Kupumnun B.A. - M.
:N3naTtenbckmit JIOM MDBU, 2019. Pexum JIOCTyMa:
http://www.studentlibrary.ru/book/ISBN9785383011560.html

Asmronnn, E.I'. MCTOYHHKH M CHCTEMBI TeIUIOCHAOKeHUS. TeIUIOBbIE CETH U TEILIOBBIE
nyHKTHI : yueOHuK / E.I'. ABmronun. - Mocksa; Bonorna : Undpa-Umxkenepus, 2019. - 300 c.
Pexxum nmocryna: https://new.znanium.com/catalog/product/1053396

HNonnn A.A., T'azocHaOGxkeHue : Y4UeOHUK JUIsi CTYACHTOB BY30B IO CIEIHAIBHOCTH
"TerorazocHabxkenue u BeHTWwsiuus' / HMonwmn A.A., Xwma B.A., Aprtuxosuu B.B.,
[Tmonuk M.T'. - M. : U3garensctBo ACB, 2012. - 472 c. - ISBN 978-5-93093-729-9 - Tekcr :
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snexktporHei  // OBC  "KoncympranT  crymenTta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785930937299.html - Pexxum nmocryma : mo
TIOJTITHICKE.

8. Bbypos B.J., TeruioBsie snekTpuueckue cTanmuu : ydeOnuk mis By3oB / B.JI. Bypos, E.B.
Hopoxos, /I.I1. EnuzapoB u ap.; nox pen. B.M. JlaBeiruna, A.C. Cemniosa, C.B. Ilanesa. - 2-¢
u3., mepepad. u gom. - M. : MOU, 2020. - ISBN 978-5-383-01420-2 - TekcT : 37€KTPOHHBIN

// 9bC "KoHCynbTaHT cTyneHTa" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014202.html - Pexum mgoctyma : 10
IIOAIIMCKE.

3. lopsinok MOATOTOBKH M 3aIIIUTHI BHINYCKHOM KBAJU(PUKAIMOHHON PadoThI

BrimoHeHNE U 3amuTa BBITYCKHOW KBaTU(UKAITMOHHONW PaOOTHI SBISIETCS OTHON U3 GopMm
rOCyAapCTBEHHOW UTOIOBOM ATTECTALUU.

[Tpu BEINOTHEHUH BBITYCKHON KBaNM(UKAIMOHHON pabOThI, 00yJaromuecs JOKHBI MOK a-
3aTh CBOM 3HAHMs, YMEHUS U HABBIKA CAMOCTOSITENIBHO PEIIATh HA COBPEMEHHOM YPOBHE 3aJa41
cBoel mpodeccHoHanbHO AeSITeNbHOCTH, TPOo(hecCHOHaIbHO U3JIaraTh CrieluaibHy0 HHhopMa-
LU0, HAYYHO apryMEHTHUPOBATh U 3aLUIIATH CBOK TOUYKY 3PEHHUS.

OO0yuaronuii, BEIMOJIHSAIOMINMA BBITYCKHYIO KBaTU(UKAIIMOHHYIO pabOTy H0JHKEH MOKa3aTh
CBOIO CIIOCOOHOCThH U YMEHHE:

— OmpenensaTh U HOpMyTUPOBATh MTPOOIEMY HCCIEIOBAHUS C YIETOM €€ aKTyalIbHOCTH;

— CTaBUTb LIETM UCCIIE0BAaHUS U ONPEAETATh 3aa4i, HEOOXOAUMBIE JIUISl UX JOCTHIKECHUS;

— aHaJM3MPOBaTh U 0000IIATh TEOPETUUYECKUN M SMIIMPUUECKUI MaTepuas 1Mo TeMe UCCIel0-
BaHWsI, BBIBIIITH IPOTUBOPEYHS], 1€1aTh BEIBOBI;

— IPUMEHATH TEOPETUUECKHUE 3HAHUS [IPU PEIICHUN NTPAKTUYECKUX 3a/1a4;

— JenaTh 3aKJIIOYEHHE M0 TeMe HCCleIoBaHMs, 0003HauyaTh NEPCHEKTHBBI AaJbHEHUIIEro U3y-
YEHUS UCCIIENYEMOT0 BOIIPOCa;

— 0(opMIIATh PabOTy B COOTBETCTBUH C YCTAaHOBJIEHHBIMU TPEOOBAaHUSIMM;

- BBINOJHATH TEPMOJMHAMMYECKUI aHAIN3 LUKIJIOB TEIJIOBBIX MAIIWH C LENbI0 ONTUMHU3ALUN
uX pabounx xapakTepucTuk U Mmakcumusanuu KI1/T;

- paccUUTHIBATh TEMIIEpaTypHbIe MO (101 KOHIEHTPAlM BEIIECTB) B MOTOKAX TEXHOJIOTH-
YECKHMX XKUAKOCTEN M ra3oB, B 3JIEMEHTAaX KOHCTPYKIMI TEIUIOBBIX U TEIUIOTEXHOJIOTUYECKHUX yCTa-
HOBOK C II€JIbI0 HHTEHCH(UKAIIMU MTPOLECCOB TEIIOMAaccooOMeHa, o0ecreueH!s] HOpMaJlbHOTO TeM-
HepaTypHOTo pexXuMa paboThl 3I€MEHTOB 000PYIOBAHUS U MUHUMU3AIUH [TOTEPh TEIUIOTHI; PACCUH-
TBIBATh [I€PEAABAEMBIC TEILUIOBBIE IIOTOKH;

- OLIEHMBATh MOTEHIIMAI 3HEProcOepekeHnss Ha 00bEKTe NEATEIbHOCTH; TUIAHUPOBATh MEpO-
IPUTHS 110 DHEPTOCOEPEKEHNUIO U OIIEHUBATh UX IKOJOTUYECKYIO U SKOHOMHUYECKYIO 3P heKTHB-
HOCTB;

- COCTaBJISATh U PAaCCUUTHIBAThH TEIIOBBIE CXEMbl HCTOYHHMKOB TEIJIOCHAOKEHUS, BRIOUPATh UX
o0opy/oBaHue, peXXUMbI padOThI; UCIIOIB30BaTh BTOPUYHBIE YHEPIETUUYECKUE PECYPChl MpPEapHs-
THW JUIsl TEHEPALUU TEIJIOTHI U 3JIEKTPOIHEPTUH;

- aHAIM3MPOBATH MATEpHAIIbHBIC U TEIJIOBbIE OANaHChl KOTEIBHBIX arperaroB, PacCUUTHIBATh
ONTUMAJIbHBIE TETUIOBOCTIPHUSATHS M HA/ICKHOCTH JBM)KEHHUS pab0UMX BEIIECTB B JIEMEHTAX KOTEJb-
HBIX YCTAaHOBOK; 00€CIEeUnBaTh HAJAECKHYIO U SKOHOMUYHYIO pabOoTy OCHOBHOTO M BCIIOMOTATeIbHO-
ro 0o0OpyZ0BaHUs, pa3padaTbIBaTh MEPONPHUATHS MO 3aLUTE OKPYKAIOIIEH Cpebl;
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- palMOHANBHO BBIOMPATHh KOHCTPYKIUH, BBHIIOIHATH TEXHOJOTHYECKHE PAcUeThl TEMIOMacco-
OOMEHHBIX YCTAaHOBOK JUIsl OMPENEICHHBIX MPOLIECCOB, MPUMEHITh METOJIbI lieJecoo0pa3Hoil mpo-
MBIIUIEHHON 3KCIUTyaTallui UX, HANpaBJCHHbIE HAa JTOCTH)KEHUE MAKCUMAJIbHON MPOU3BOIUTENHHO-
CTH TP MUHUMAJIbHBIX 3aTpaTax ¥ BBICOKOM Kaue€CTBE TOTOBOM MPOAYKIIHH.

3.1 IloaroToBHUTEJBLHBIH 3TANl BHINOJHEHHS BBINYCKHOH KBAIN(pHKAIMOHHON PadoThl
3.1.1 Boroop memul uccineooseanus

OO0yyarmuiicss caMOCTOATENIbHO BBIOMPAET TeMy W3 pekoMmeHayemoro mepedHst TeM BKP,
IpPEJCTaBICHHOro0 B mpuioxkeHuu 1. OOyuarommuiics (HECKOIBKO OOYYaOUIMXCS, BBITOJHSIOMINX
BKP coBMecTHO), 110 MUCBMEHHOMY 3asiBJICHHUIO, UMEET IIPABO NMPEMJIOKUTH CBOIO TEMY ISl BbI-
NYCKHOM KBaTM(PHUKAIMOHHON pabOTHI, B cilydae ee 00OCHOBaHHOCTH U L[EJIeCO00OpPa3HOCTH ee pas-
paboOTKU AJIsl MPAKTUYECKOTO0 MPUMEHEHHUS B COOTBETCTBYIOIIEH 001acT NpOoPecCUOHANbHON Jies-
TEJILHOCTU WM Ha KOHKPETHOM 00BeKTe Mpo(ecCHOHATBHON NESTENbHOCTH. Y TBEPKICHHE TeM
BKP u HazHaueHue pyKOBOAUTENS YTBEPKIAACTCSA IIPUKA30M 110 YHUBEPCUTETY.

3.1.2 @ynkyuu nayunoz2o pyxkogooumens

JlJIs OATOTOBKU BBIITYCKHOW KBaIM(PUKAMOHHOW pa0OThl CTYIIEHTY Ha3HA4YaeTcsi PyKOBO-
AUTCIIb U, IIPU HCO6XOILI/IMOCTI/I, KOHCYJIbTAHTBI.

PykoBonurens BKP momoraer oby4aromemycs: chopMyIMpoBaTh OOBEKT, PEIMET HCCIE0-
BaHUs, BBISIBUTH €0 aKTyaJbHOCTh, HAYYHYIO HOBU3HY, pa3paboTaTh IJIaH UCCIIEOBAHUS; B MPO-
1ecce paboThl IPOBOJUT CUCTEMATHUECKUE KOHCYIIbTALINH.

[TonroroBka BKP oOyuaromuMcst 1 oT4eT Tiepe]; pyKOBOJUTENEM pealn3yeTcsi COrfacHO Ka-
neHaapHoMy rpaduky pabotel. Kanenmapusiii rpaduk paboThl 00ydaromierocss cocTaBisieTcsl Ha
Bech nepuoy BeinonHeHus BKP ¢ ykazanuem ouepeHOCTH BBITOJHEHUS OTJEIbHBIX 3TAMlOB U CPO-
KOB OTYETHOCTH MO BHITIOJTHEHHIO pa0OTHI epel PYKOBOIUTENIEM.

3.2 TpeGoBaHus K BbIIIYCKHON KBAJIU(UKALUOHHOMH padoTe

[Ipy MOATOTOBKE BBIMYCKHOW KBATM(UKAIIMOHHON pabOThI CTYAEHT PYKOBOJCTBYETCS METO-
JTUYECKUMH YKa3aHUSAMH:

AramutoB, E.b. Meroanka BBIMONHEHHUS BBITYCKHOW KBAMU(DUKAIIMOHHOW pabOTHI IS
Hanpasienuit 13.03.01 u 13.04.01 [DnexrpoHHsiii pecypc]: yueOHoe mocobue / E.b. Aranuros,
M.C. Coxkonosa, C.B. KapraBues, M.A. Jlememiko, C.B. Matsees: ®I'5OY BO «Marauurtoropckuit
roCy/1apCTBEHHBIN TeXHUUYeCKUH yHuBepcuteT uM. I.M. HocoBay, 2018. — 1 snekTpoH. ont. Auck
(CD-R).Pexxum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3608.pdf&show=dcatalogues/1/152457
9/3608.pdf&view=true

U JIOKQIBHBIM HOpPMAaTHBHBIM akToM yHHUBepcutera CMK-O-CMI'TY-36-19 BeimyckHast kBa-

TuQUKaMOHHAs paboTa: CTPYKTypa, CoJiepKaHue, O0Iue MpaBuiia BHITOTHEHNUS U 0(OPMIICHUS.

3.3 IlopsinoK 3a1UTHI BHINYCKHOM KBAIN(PHKANMOHHON PadoThl
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3akoHUYEHHAas BBITyCKHAs KBalH(pHUKalMOHHAs padoTa JOHKHA MPONTH MpoLeaypy HOpMO-
KOHTPOJISI, BKJIIOYasi MPOBEPKY Ha 00bEM 3aMMCTBOBAHMI, a 3aTeM MpEICTaBlI€HAa PYKOBOIUTEIIO
11t 0OpMIICHHS] MUCBMEHHOTO OT3bIBA.

BrimyckHas kBanu@ukanuoHHas paboTa, MOANMCaHHAs 3aBeIyIOIUM Kadeapoii, UMeromast
OT3bIB PYKOBOAMTENS pabOThI, JOIYCKAETCs K 3alUTE U MEPEAAcTCs B TOCYIapCTBEHHYIO IK3aMe-
HAIIMOHHYIO0 KOMUCCHIO HE TO3/HEe, YeM 3a 2 KaJIeHIapHBIX JHs JI0 JaThl 3aIIUTHI, TaKke padoTa
pasMenaercs B 3JIEKTPOHHO-ONOIMOTEYHOH CUCTeMe YHUBEPCUTETA.

OObsBrieHHE O 3alUTe BBHITYCKHBIX pa0dOT BhIBEIIMBAETCS Ha Kadeape 3a HECKOJBKO JHEH
JIO 3aIUTHL.

3amuTa BBITYCKHOW KBaMU(UKALMOHHOW paboThl MPOBOAMTCS Ha 3aceJaHUH rocyaap-
CTBEHHOM K3aMCHAIITMOHHOW KOMHUCCHUH U SBJISETCS IMyOIMYHON. 3aluTa OJHOU BBIITYCKHON pado-
ThI He 00cHa npesvluiamy 30 munym.

s coobmienust oOydaromemMycsi ipeoctapisieTcss He doaee 10 munym. CooOuieHue 1o
conepxkanuio BKP compoBoxmaercss He0OX0AUMBIMH TpadhUIECKIMH MaTepuaiaMu W/WIN TIpe-
3eHTalueil ¢ pa3aaroyHsiM matepuanom it wieHoB I'OK. B I'OK moryt ObITh mpencTaBiieHbl
TaK)Ke Jpyrue MaTepuaibl, XapaKTepU3YIOIUe HAyUYHYIO0 U MPAKTUYECKYIO LIEHHOCTh BBIIIOJHEH-
Hoi1 BKP — neuaTtHbie ctaTthu ¢ yuacTueMm BbiTyckHHKa 10 Teme BKP, nokymMeHThI, yka3bpiBaronue
Ha npakTudyeckoe npumenenne BKP, makeTsl, 00pa3iipl MaTepuanoB, U3ACIUNA U T.1I.

B cBoeM BBICTYMIIEHUU CTYICHT JOJIKEH OTPA3UTh:

— coJiepKaHue MPoOJIEMBbl U aKTyallbHOCTh UCCIIEIOBAHUS;

— 1IeJIb U 3aJ]a4d UCCIICIOBAHNUS;

— 00BEKT U MPEeIMET UCCIICTOBAHMS;

— METOJHMKY CBOET0 MCCIIEJOBaHMUS;

— IOJTyYEHHbIE TEOPETUUECKUE U TIPAKTUUECKUE PE3YIbTaThl HCCIEIOBAHMUS;
— BBIBOJIbI U 3aKJIFOUEHUE.

B BbICTYIUIEHUUN JOKHBI OBITH YETKO 0003HAUEHBl PE3yJbTAThI, MMOJyY€HHBIE B XOJ€ HUC-
CJIEIOBaHMs, OTMEUYEHA TEOpEeTUYeCKasi U MPaKTUUECKas LIEHHOCTh MOIY4YEHHBIX pe3ynbTaroB. 1lo
OKOHYAHUU BBICTYIJICHUs BBITYCKHHUKY 33/1al0TCsl BOIIPOCHI 110 TeMe ero padboTsl. Bonpocs! Moryt
3a/1aBaTh BCe MPUCYTCTBYIOLIME. Bce BOpOChl MPOTOKOIUPYIOTCSL.

3aTreM CJI0BO MPEJOCTaBISAETCS HAYYHOMY PYKOBOJUTENIO, KOTOPBIM JaeT XapaKTepUCTUKY
paboTel. [Ipu OTCYTCTBUM pYKOBOJIUTEINS OT3bIB 3aUUTHIBACTCS OAHUM U3 wieHoB ['OK.

3arem npeaceaarens I'OK mpocuT npuCyTCTBYIOIMX BBICTYIIUTB IO CYIIECTBY BBITYCKHOU
KBAJTM(PHUKAIIMOHHOHN paboThl. BBICTYIUIEHUS YIEHOB KOMUCCHH U MIPUCYTCTBYIOLINX Ha 3amuTe (10
2-3 MUH. Ha OJTHOTO BBICTYIAIOUIET0) B MOPsIKE CBOOOIHON MUCKYCCHMM U OOMEHa MHEHHSIMH He
SBIISIIOTCSL 00513aTENBHBIM JIEMEHTOM MPOIETyphl, TO3TOMY, B CIIy4yae OTCYTCTBHS JKEIAIOIIUX BbI-
CTYIHTb, OH MOXET OBITh OIYIIIEH.

[Tocne auckyccuu o TeMe padoThl CTYJEHT BBICTYIAET C 3aKJIIOYUTENIBHBIM CIOBOM. JTHKA
3alUTHI MPEANNUCHIBAET IPU 3TOM BbIPa3UTh 0JaroapHOCTh PYKOBOJIUTEINIO M PELIEH3EHTY 3a Mpo-
JieNlaHHyIo0 paboTy, a Takke uiaeHaMm ['OK u BceM mpHCyTCTBYIOIMM 32 BHUMaHUE.

3.4. Kpurepum OlleHKH BBINYCKHOM KBAJTH(PUKALMOHHON PadoOTHI

Pesynbrars! 3ammtel BKP onpenenstorcst oleHKaMu: «OTJIIMYHO», «XOPOLIO», «yIOBJIETBOPU-
TEJIbHOY, «HEYIOBJIECTBOPUTEIILHO» U OOBSIBIAIOTCS 6 OeHb 3auiumbl.
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Pemenue 006 orneHke mpuHUMAETCs Ha 3aKpbIToM 3acemnannu [ DK 1mo oKOHYaHWU TPOIEeTyphl
3aIUTHI BCEX paboT, HAMEUEHHBIX Ha AaHHoe 3acemanue. [[ns onenku BKP rocymapcrBennas sk-
3aMEHAIMOHHAs! KOMUCCHS PYKOBOJICTBYETCS CICTYIOITUMU KPUTESPUSIMU
— aKTyaJIBHOCTb TEMBI,

— HAYYHO-TIPAKTUYECKOE 3HAUYCHHUEM TEMBI;

— Ka4€CTBO BBIITOJIHCHUS pa6OTBI, BKJIFOYas I[CMOHCTpaLII/IOHHLIe 158 HpGSGHTaLII/IOHHBIG MaTepI/IaJILI;

— COJIEpKATEIBHOCTD JIOKJIaZa U OTBETOB Ha BOIIPOCHI;

— YMEHHE NPEJICTABIATh padOTy Ha 3alIUTEe, YPOBEHb PEYECBOM KYJIbTYPHI.

- OIIEHKA ¥ PEKOMEH/IAlINA PYKOBOMUTEIIS;

— MOJIHOTA PACKPBITHSI HCCIISTYEMOU TEMBI;

— IPOYMaHHOCTh METOOJIOTHH U ammapaTa UCCIe0BaHus, COOTBETCTBHE UM CIACIAHHBIX aBTOPOM
BBIBOJIOB.

OneHka «oTJau4HO» (5 0aI0B) BBICTABISAETCS 32 TIIyOOKOE pacKphITHE TEMBI, IIOJHOE BBINOJI-
HEHUE MOCTABJICHHBIX 33/1a4, JIOTHYHO M3JI0)KEHHOE COEepKaHue, KaueCTBEHHOE oopMieHue pado-
Thbl, COOTBETCTBYIOLIEE TPEOOBAHUAM JIOKAJIbHBIX AKTOB, BBICOKYIO COJIEpXKATEIbHOCTh JIOKJIAAA U
JIEMOHCTPALIMOHHOTO MaTepHala, 3a pa3BepHyThIE U MOJIHbIE OTBETHI Ha BONpoch! wieHoB [ JK;

Ornenka «xopouoy» (4 0ana) BBICTABISETCS 3a MOJHOE PACKPHITHE TEMBI, XOPOIIO Mpopado-
TAaHHOE COJIepKaHue 0e3 3HAUUTENIBHBIX MPOTHBOPEUYH, B 0(OPMIIEHIUH PadOTHl MMEIOTCS HE3HAYH-
TEJIbHBIE OTKJIIOHEHUS OT TPEOOBaHMIA, BRICOKYIO COAEPIKATEIBHOCTD JOKIIA/Ia U IEMOHCTPAIMOHHOTO
MaTepuaa, 3a HeOOJbIINEe HETOYHOCTH MIPH OTBETaxX Ha Bompockl wieHoB ['OK.

OrneHKa «y/10BJeTBOPUTEIbHO» (3 0asia) BHICTABISAETCS 32 HEMOJIHOE PAaCKPHITHE TEMBI, BbI-
BOJIOB U IIPEIOKEHUH, HOCSIIUX OOLIMi XapakTep, B opopmiaeHUn paboThl UMEIOTCS He3HAUUTENb-
HbI€ OTKJIOHEHHS OT TpeOOBaHMM, OTCYTCTBUE HATJIITHOTO MPEICTaBICHUs pabOThl U 3aTPYyAHEHUS
IpH OTBETax Ha Borpockl wieHoB ['OK.

OrneHkKa «Hey10BJIeTBOPUTEIbLHO» (2 06aisa) BHICTABISETCS 32 YACTUYHOE PACKPBITUE TEMBI,
HE0OOCHOBaHHbIE BBIBOJIbI, 3@ 3HAUUTENbHbIE OTKJIOHEHMsI OT TpeOoBaHUN B O(pOpPMIIEHUU U TIpe[-
CTaBJIEHUM paboThI, Kor/ia 00yJaronMiics JOMyCKaeT CyIIeCTBEHHbIE OIIMOKH MTPH OTBETE Ha BOMPO-
cel wieHoB ['OK.

OrneHka «Hey/10BJIeTBOPUTEIbHO» (1 6a1) BbICTaBiIsETCS 3a HEOOOCHOBAHHBIE BBIBOJIBI, 3a
3HAUUTENbHBIE OTKJIOHEHHSI OT TpeOoBaHUI B 0OPMIIEHUH U NPEACTABIEHUU PAOOTHI, OTCYTCTBUE
HarJIsJHOTO MPEJCTaBIEHUs pabOoThl, KOrJa 00y4aromuiics He MOXKET OTBETUTh Ha BOMPOCH! YICHOB
I'OK.

OLEHKN «OTJIMYHO», «XOPOLIO», «yIOBJIETBOPUTEIBHO» O3HAYAIOT YCIEIIHOE MPOXO0XKICHHE
roOCyJapCTBEHHOTO aTTECTALlMOHHOTO UCHBITAHMS, YTO SIBJIIETCSI OCHOBAHHEM JJIsi BbIJauu 00ydaro-
meMycs JOKYMEHTa O BbICIIEM 00pa30BaHUU U O KBanH(puKanuu obpasia, ycTaHOBICHHOr0o MuHU-
CTEpCTBOM HayKHU U BbIcuiero oopasosanus Poccuiickoit denepanuu.
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IIpunoxenue 1
IIpumepHBIii IepeYeHb TeM BBITYCKHbIX KBAJH(UKAIMOHHBIX padoT

HccnenoBanue paboThl MAapoBBIX TYpOMH C yTHIIM3alMEH Terja Ha KOMMYHaJIbHOE TEIIOCHA0-
KEHHUE C LEeJIbI0 ONTUMHU3ALIH.

HccnenoBanue BO3MOXKHOCTH UCIOIb30BAHUS TEIJIOThI Pa3IMBaeMOil CTaJld B 30HE BTOPUYHOIO
OXJIaX/IEHUS] MALIMHbI HEPEPBIBHOTO JIUThs 3aTrOTOBOK JIJIs1 T€HEPALMU IEKTPOIHEPTUH.
HccnenoBanue BO3MOXKHOCTH HUCIOIb30BAHUS TEIUIOTHI PA3IMBAEMOI CTall B 30HE BTOPUYHOIO
OXJIQKJCHUS MalllMHbl HEIIPEPBIBHOTO JIUThS 3arOTOBOK JUIsl TEHEPALUU X0JI0a.

HccnenoBanne BO3MOKHOCTH YBEIMYEHHUS BaKyyMa B KOHJIEHCATOpax MAapOBBIX TYpOMH C MpHU-
MEHEHUS TEIJIOBBIX HACOCOB.

HccnenoBanue nponeccoB reHepanuy 3J€KTPOSHEPTUU U TEIJIOTHI JJIs IPOKATHOIO MPOU3BOJ-
CTBa CTaJlH.

HccnenoBanue cUCTEM TeHepaluy 3JEKTPO3HEPTrUd U TEIJIOThl Ul 3JIeKTPOCTalIeIIaBUILHOIO
IIPOU3BOJICTBA.

HccnenoBanre BO3MOXHOCTH HOBBIIIEHUS SHEPro3(pPEeKTUBHOCTH BO3AYIIHBIX TypOOKOMITpeC-
COpOB.

HccnenoBanne BapuaHTOB YTUIM3AIMHA HU3KOTIOTCHIIMAIBHOM TEIUIOTHI MApPOBBIX TYPOHH.
HccnenoBanue paboThl KOHAEHCATOpa MApOBOW TYpOMHBI NMPUMEHHUTENBHO K yciaoBusiM TOL]
OAO «MMKp.

HccnenoBanue 3¢pGeKTUBHOCTH MEPEeBOAa pabOThl HACOCHBIX CTAaHLUH YAaJeHHBIX TEIIONOTpe-
oureneil B peXXKUM TEMJIOBOTO MYHKTA.

HccnenoBanue paboThl OTOMUTEIbHBIX KOTEIBHBIX C UCIIOJIB30BAaHUEM MTApOTra30BbIX YCTAHOBOK C
LIEJIBbIO MOBBIIEHUS () (HEKTUBHOCTH.

HccnenoBanue cucTeM TEIIOCHAOXKEHHsI MPOM3BOJCTBEHHBIX MOMEIIEHUH C HCHOJIb30BAHHUEM
HOBOT'0 000PYZIOBAHHUS C LENIbIO MOBBIIEHUS () (HEKTUBHOCTH.

Pa3paboTka cxem npUMeHEeHUs! BHICOKOTEMIIEPATYPHBIX ra30MapoTypOMHHBIX ycTaHOBOK Ha TOL]
MIPOMBITIICHHBIX TPEAPUSITHHA.

PacueTHO-aHanmUTHYECKHE HCCIEIOBAaHUS TOIMOYHBIX YCTPOMCTB U THAPABIMYECKHUX CXEM KO-
TEJBHBIX arperaToB C LEeIbI0 MOBBIIIEHUS Y3PPEKTUBHOCTH UX PAOOTHI.

HccnenoBanre BO3MOXKHOCTEH HCIIOJIb30BaHMS JIByXKOHTYPHBIX HMapOBOJOIPEHHBIX KOTJIOB IS
nepeBo/ia paboThl OTOMUTENBHBIX KOTEIbHBIX B peXKUM MUHU-TILI.

HccnenoBanue anbTepHATUBHON CHCTEMBI aBTOHOMHOT'O SHEProoOecneueHus] MeTalypruyecko-
0 3aBOJIA.

CogepiieHcTBOBaHHE PabOThl OJIOYHOM MBUIEYTOJILHON YCTAaHOBKHM C YCTAHOBKOM TYypOHMHBI C
MIPOMOTOOPOM.

HccnenoBanne BO3MOXHOCTU HCHOJIb30BAaHUS BOJOYTOJIbHBIX CYCIIEH3UH HAa OCHOBE HOBBIX
HaHOMaTEPHAJIOB B MBIICYTOJIbHBIX KOTJIaX.

HccnenoBanue TepMOIUHAMUKH ITUKJIOB TEIUIOBBIX JIBUTATENEN C MOBBIIIEHHBIM K.ILJ. U pa3pa-
00TKa cXeMbl SHEproOJIOKa Ha ATOI OCHOBE.

N3yuenne BO3MOXHOCTH HMPOMBIIIJICHHOTO UCIIOIb30BaHUs JBUTaTeneil Ha ocHoBe 1ukia CTup-
JIMHTA JUIsl YTUIU3alUK TeMJI0Thl HU3KOMOTEHIMAIBHOTO Napa.

HccnenoBanue paboThl TEIIOOOMEHHHUKOB C €CTECTBEHHBIM OXJIAXKJIEHHEM JUIsl KOHJEHCAIUH
HU3KOIOTEHIMAIBHOTO pa.
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HccnenoBanue 3pPeKTUBHOCTH OOOTalEHUs BO3IYLIHOTO TyThsl JUIsl SHEPIeTHUYECKUX KOTJIOB,
HCHOJIb3YIOUINX BTOPHUUYHBIE TA3bI.

HccnenoBanue 3(h(heKTUBHOCTH MPUMEHEHUsT MEMOPAHHBIX TEXHOJOIMH MOJy4yeHHUs 0OOoraiieH-
HOT'0 BO3/1yXa /Ul SKOHOMUHU TOIIMBA B HAarpeBaTENbHbIX I1€YaXx.

Pa3zpaboTka KOHLENIIMHM CUCTEMBI SHeproodecrneyeHus 3komnonauca Ha 10 TeicsSu XKUTeel, yna-
JIEHHOTO OT NMPOM3OHBI.

HccnenoBanne BO3MOXKHOCTEM HMCIOJIb30BAaHUS aKKYMYJIITOPOB TEIUIOTHI M XOJ0Ja pereHepa-
TUBHOTO THUIIA B CUCTEMaX YHEProodecreyeHusl METaIIypru4ecKoro npeanpHusIThs.
HccnenoBanue 3¢pHeKTUBHOCTH MPUMEHEHHSI HAHOCTPYKTYPUPOBAHHBIX MaTEPUAJIOB JUIsl ITOBBI-
LIEHUs SHEPreTHUECKON F3PPEKTUBHOCTH PAOOTHI TEINIOTEXHUYECKHUX arperaTos.
PacueTHo-aHanMTHYECKHE U 3KCIIEPUMEHTAIIbHBIE HCCIEI0BAHUS TOIIOYHOIO YCTPOMCTBA U M-
PaBJIMYECKON CXEMBI KOTEIBHOTO arperara Ha KOKCOBOM ra3e U 00OTallleHHOM KHCJIOPOJIOM BO3-
yXxe.

Uccnenoanme 3¢ HeKTHBHOCTH pabOThI yCTPOUCTB OXJIAKICHHS BOJBI B IIUKJIE OOOPOTHOTO BO-
nocHabxenus JIITI-9 OAO «MMKy.

HccnenoBanne BO3MOKHOCTU MCIIONIB30BaHMSI TEIJIOTHI pasinBaeMoil ctanu B 3BO MHIJI3 nns
TeHepaLUU 3JIEKTPOIHEPTUH.

HccnenoBanue npouecca CKMraHus YIiisl B a3pOIUIAKOBOM PACIUIaBe JUIsl TEIIOTEXHOJIOTUU 00-
JKHMra U3BECTHSKA.

HccnenoBanue mporecca CKUTaHUS YIJIL B adpOILJIAKOBOM paciliaBe JUIsl TEIIOTEXHOJIOTUU
IIPOM3BOJICTBA [IEMEHTHOT'O KIMHKEPA.

CpaBHUTENBHBII aHANM3 BapUaHTOB 00paOOTKHU BOJBI /JIsl KOTJIOB PEareéHTHBIMU U Oe3peareHT-
HBIMH METO/IaMHU.

CpaBHHTENBbHBIN aHATN3 METOJIOB 00€CCOMMBaHMs 100aBOYHOM BOJIbI Ha TOC.

CpaBnenue 3()(heKTHBHOCTH MPUMEHEHUS JUIs TeruiocHa0)eHus KpynHbix TOL u munn-TILI.
[ToBbiienue 3(h(HEeKTUBHOCTH YTHIIM3ALUU TEIUIOTHl OTXOSIIUX JBIMOBBIX I'a30B C MOMOIIbIO
KOH/IEHCAIIUOHHBIX TeTJI000MEHHHUKOB.

CpaBHUTENBHBIN aHATU3 CXEM YTHJIU3AIL[MH BTOPUYHBIX SHEPrOPECYPCOB HarpeBaTEeNbHBIX MEUYEH.
HccnenoBanne BO3MOKHOCTH COBMECTHOT'O HCIIOJIb30BAHUSI AJIbTEPHATUBHBIX UCTOYHUKOB HEP-
MU B CUCTEMaX OTOIJICHUS U FOPSYET0 BOJOCHA0KEHHUS.
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