MUHUCTEPCTBO HAYKH 1 BBICIIIETO OBPA3OBAHMSI
POCCUVMCKOU OEJEPALINA

®deepanbHOE TOCYAaPCTBEHHOE GI0/KETHOE 00pa30BaTeIbHOE YIPeKACHHE
BBICIIIEr0 00pa3oBaHUs
«MarHuTOrOpCcKHil rocy{apCTBEHHbIH TEXHUIECKUH YHUBEPCUTET HM. I'.. HocoBa»

A VTBEPXJAIO
: : % : 7 JTupextop NOuAC
‘ &7 B.P. Xpammmx

4 7
e, \LICTEM 26.01.2022 r.

,,\

IMPOTPAMMA

T'OCYJIAPCTBEHHOH HTOTOBOU ATTECTALTHH

HampasiieHue IOArOTOBKHY (CIIENHATbHOCTE)
13.03.01 TemnosHepreTUKa ¥ TEIIOTEXHUKA

HarpapieHHOCTS (IPOGUITE/CTIeNUaIi3aLs) IporpamMMbl
DHeproobecnedeHne npeanpHsTAR

VpoBeHb BhICLIEro 00pa3oBanus - OaKanaBpuar

dopma oOyueHus
ouHast

Wncturyr/ gakymsrer VHCTHTYT SHEPIETHKH M aBTOMATH3MPOBAHHBIX CHCTCM

Kadenpa TermIoTeEXHUYECKUX M SHEPTETUYECKUX CUCTEM

MarHuToropck
2022 ron



PaGouas nmporpamma cocraBinena Ha ocHoBe @I'OC BO - 6akanaBpuar 110 HaIIpaBJICHHIO
noarotoBku 13.03.01 Temmosnepretuka u TemioTexHuka (mpukaz Munob6pHayku Poccuu ot
28.02.2018 r. Ne 143)

PaGouas mporpaMma paccMOTpeHa ©  ojoOpeHa Ha 3aceJaHHUM  Kadeapsl

TennoTeXHUYECKHUX ¥ SJHEPreTHYECKUX CHCTEM -
18.01.2022, mpotokon Ne 4 W
" 3as. xadenpoit E.I'. Hemmopenko
N

[ 44

Pa6oyas mporpamMma ogo6peHa MeTOANIECKOH KOMHUCCHER I/IBHAC

26.01.2022 r. mporoxon Ne 5 rC;//
[Ipencenaren Wi Z B P. Xpammun

PaGoyas mporpamMma cocTaBlIeHa: (W /
CcT. mpenogaBarelnb kadenps TudC C.B. Margees

Penen3enr:
3am. HavanbHuka [[IDCTIIAO "MMK",

KaHJI. TCXH. HaYK y

=~ B.H. MuxaiJIoBCKuit




JIuer aktyaausanun padodeii nporpaMmel

PaGoyas mporpamma nepecMoTpeHa, o0CyXaeHa M OfoOpeHa Uil pealu3allud B
2022 — 2023 yueOHOM romy Ha 3acemaHud Kadenpsl TeIIOTEXHHYECKHX H
9HEPreTHYECKUX CUCTEM

, [Tpotoxomn oT 19 okTs0p, ﬁr 3
3aB. kadenpoit / E.I'. Hemmopenko

Pabouas nporpamma nepecMoTpeHa, obcykaeHa W ofoOpeHa Uil pealH3alud B
2023 - 2024 yyebHoMm romy Ha 3acefaHMd Kadenpbl TerIoOTeXHHYECKHX H
SHEPreTHYECKUX CHCTEM

[TpoTokon oT 2022r. Ne
3aB. kadpenpoit E.T". Hemmnopenko

PaGouast mporpamMma nepecMoTpeHa, o0CyXkeHa U omoOpeHa /Ul peaau3alud B
2024 — 2025 ydeGHoM romy Ha 3acemaHud Kadeapbl TEMIOTEXHHYECKHX H
9HEPreTHYECKHX CUCTEM

[Tpotokoin ot 2022r. Ne
3aB. kadenpoii E.I'. Hemmope#ko

PaGouasi mporpaMma IepecMoTpeHa, o0CyXkIaeHa U ofoOpeHa Juls peaau3alud B
2025 — 2026 yueOHOM roiy Ha 3acemaHuM Kadenpbl TemIOTeXHHYECKUX H
9HEPreTHYECKHX CHCTEM

ITporokoit oT 2022r. Ne
3aB. kadeapoii E.T'. Hemnopenko




1. O01mue moJoKeHus

l'ocynapcTBenHas UTOTOBast aTTecTanus TIPOBOTUTCSI rOCyJapCTBECHHBIMH
9K3aMEHAIIMOHHBIMU KOMHUCCHSMU B IEJISIX OMPEICIICHHUsI COOTBETCTBUSL PE3YJIbTATOB OCBOCHHSI
00y4aroImuMuUCs 00pa3oBaTEIbHBIX MPOTPAMM COOTBETCTBYIOIIUM TpeOOBaHUsAM (heaepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTAH/IAPTA.

bakanaBp mo nampapienuto moarotoBku 13.03.01 TerutosHepreTuka W TEIJIOTEXHUKA
JOJDKEH OBITh TOATOTOBIIEH K PEHICHUIO NPOPECCHOHANBHBIX 3a7a4 B COOTBETCTBHH C
npoUIbHONM  HAMPABJICHHOCTHIO  O00Pa30BATENBHOM  MPOrpaMMbl  «DHEproobOecrnevyeHue
NPEINpPUATHI» JODKEH OBITh TOJTOTOBJICH K PEHICHHIO 33734  NpodeCcCHOHATBHON
JESITeIbHOCTH CIICYIONTUX THITOB:

— IPOU3BOJCTBEHHO-TEXHOJIOTMYECKAS;
— HAy4YHO-UCCIIEIOBATENbCKasl.

B cooTBeTcTBHMU ¢ BUJaMM U 33a4aMy NPO(HECCUOHANBHOM 1A TeIbHOCTH BBIITYCKHUK Ha
rOCYJapCTBEHHON MTOTrOBOH aTTeCTallMd JOJDKEH I10Ka3aTh COOTBETCTBYIOLIMM YpOBEHb
OCBOEHHUS CJIEYIOUIMX KOMIIETEHIU:

- Coco0€H OCYIIECTBIATh TMOWUCK, KPUTHYECKUN aHalW3 W CHHTE3 HH(OpMaIum,
MPUMEHSTh CUCTEMHBIH MOJIXOT JUTS PEIICHHs ocTaBiIeHHbIX 3a1a4 (YK-1);

- CIIOCOOCH OMpeAeNATh KPYyr 3aJad B paMKax I[TOCTABICHHOW IEIM W BHIOUpATh
ONTUMAJIbHBIE CIIOCOOBI UX PELICHHUs, UCXOAsS U3 JIEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
pecypcoB u orpannucuuii (YK-2);

- CIIOCOOEH OCYIIECTBIIATh COLMAIbHOE B3aMMOJEHCTBHE M PEaIM30BBIBATH CBOIO POJIb B
komane (YK-3);

- CIIOCOOEH OCYIIECTBIIATH JI€TIOBYI0O KOMMYHHUKAIIMIO B YCTHOW M NMHUCbMEHHOM (hopmax Ha
rocy/apcTBEHHOM si3bike Poccuiickoit denepanuu u nHocTpaHHOM(bIX) si3bike(ax) (YK-4);

- crnoco0eH BOCIPHUHUMATh MEXKKYJIbTYPHOE Pa3HOOOpa3ue 00IecTBa B COLUAIBHO-
HUCTOPUYECKOM, STHYECKOM U pustocopckoM kouTekcrax (YK-5);

- C0cO0€H yNpaBisiTh CBOUM BPEMEHEM, BHICTPAUBATh U PEATU30BLIBATh TPACKTOPHUIO
caMOpa3BUTHUs Ha OCHOBE MPUHIIMIIOB 00pa3oBaHus B TeueHue Beeil xxu3nu (YK-6);

- CIIOCOOEH MOJIEP)KUBATh JOJKHBIN YPOBEHb (PU3NUYECKOI MOATOTOBIEHHOCTH /IS
o0ecrieueHH s MOJTHOICHHOW COIMaTbHON 1 ipodeccronanbHoi aestenbroctd (YK-7);

- CII0OCOOEH c03/1aBaTh M MOJAEP)KUBATh B MOBCEAHEBHOM *KM3HM M B MPO(ECCHOHANBHOM
JeSITeIbHOCTH Oe30IacHbIe YCIOBUS JKU3HEIESTENbHOCTH Il COXPAHEHUs MPUPOIHON Cpejbl,
oOecrieueHrs yYCTOMYMBOTO Pa3BUTHUS OOIIECTBA, B TOM 4YHCIIE MPU yIpo3€e U BO3SHUKHOBEHHUH
Ype3BBIUANHBIX CUTYAIMi U BOCHHBIX KOH(IUKTOB (YK-8);

- croco0eH NMpUHUMaTh 00OCHOBAHHBIE SKOHOMMUYECKHE PEIICHUS B Pa3IUYHBIX 00JacTsIX
xusHenestenpHocta (YK-9);

- crioco0eH (opMUPOBaTh HETEPIUMOE OTHOIIEHHE K KOppyMHIHOHHOMY mnoBeaeHuio (YK-

10);

- CO0COOEH MOHUMATh MPUHLUIBI PA0OTHl COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTHI 1
UCIIOJIb30BATh MX [UIS pellieHus 3a1a4 nmpodeccroHanbHoit aesrensHocTr (OITK-1);

- C1oco0eH pa3pabaThiBaTh ANTOPUTMBI M KOMIIBIOTEPHBIE MPOrPaMMBbl, MPHUTOIHBIE IS
npaktuueckoro npuMeHenus (OITK-2);

- CIIOCOOEH MPUMEHSATh COOTBETCTBYIOMIMHA (DHU3MKO-MaTeMaTUYECKHIl ammapar, MeTOJIbl
aHaIM3a W MOJAEIMPOBAHUSA, TEOPETHUYECKOIO0 M HKCIEPUMEHTAIBHOIO HCCIEA0BaHUs IpU
pemernn mpodeccronansHbX 3amad (OITK-3);

- crocoOeH  JEMOHCTPUPOBATH  NPUMEHEHHE  OCHOBHBIX  CHOCOOOB  TOJyYEHHS,
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npeoOpa3oBaHus, TPAHCIOPTA U UCTIOIH30BAHUS TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAaHOBKAX U
cucremax (OIIK-4);
- CIOCOOEH YYHMTHIBATh CBOMCTBA KOHCTPYKIIMOHHBIX MaTEepUalOB B TEIJIOTEXHHUUYECKUX
pacuerax ¢ yu4eToM JUHAMHUYECKUX U TEIUIOBbIX Harpy3ok (OITK-5);
- CIIOCOOCH TIPOBOUTH U3MEPEHUS FICKTPUUECKUX U HEAICKTPUICCKUX BEITMYHH Ha
00beKTax TernodHepreTuku u Temiorexuuku (OITK-6);

- CII0OCOOCH y4acTBOBAaTh B OICHKE TEXHUYECKOTO COCTOSHHS, ITOJACPKAHUS H
BOCCTAQHOBJICHHS paboTtocniocoOHOCTH TETNIOMEXaHUYECKOTO 000pyI0BaHUS
npombinuieHHBIX TOC (TTK-1);

- croco0eH K pa3paboTKe MPeUI0KEHU U BBIIOJHEHHUIO paboT 10 MOAEPHHU3AIUH U
PEKOHCTPYKIHH 000pymoBaHus TerioBbix cereit (ITK-2);

- cioco0OeH k cOopy, 00paboTke, aHAIU3y U 000OIIEHUIO PE3YIbTATOB SKCIEPUMEHTOB U
UCCIICIOBAaHMI B COOTBETCTBYIOIIEH 00mactu 3Hanuii (ITK-3).

Ha ocnoBanuu pemenust Yuenoro cosera yauBepcuteta ot 28.03.2018 (mpoTtoxon Ne 3)
WTOTOBBIC aTTECTAI[MOHHBIC UCIIBITAHUS 10 HampaBiieHuto noarotosku 13.03.01
TemmosHepreTrka U TEIUIOTEXHUKA ITPOBOAATCS B (hopme:

—rOCyJIapCTBEHHOT0 SK3aMEHa,

— 3aIUTHI BBITYCKHOM KBATU(PHUKAITMOHHOMN pabOTHI.

K rocymapcTBeHHOI UTOTrOBOM aTTECTAllMK JOMYCKAETCsl OO0y4arOlUiics, HE UMEIOIIUi
aKaJeMUYECKON 3a/I0JDKEHHOCTH M B IOJHOM OObEME BBIIOJIHUBIIMN Y4€OHBIM IUIAH WU
WHIVMBUIYAIBHBIN ya4eOHBIN TUTaH 1O JaHHOW 00pa30BaTebLHOM POrpaMMme.

2. [IporpamMma 1 NOPSIAOK NMPOBeAeHNUs TOCYAAPCTBEHHOT0 IK3aMeHa

CornacHo yyeOHOMY IJIaHy MOJTrOTOBKA K cJlaye M cAaya roCyJapCTBEHHOI'O SK3aMeHa
nposoautcs B nepuoxn c¢ 02.06.2026 mo 14.07.2026 r. [lnga npoBeneHusl rocyl1apCTBEHHOIO
JK3aMEHa COCTAaBJSIETCS PpACHUCAaHME OHK3aMEHAa M IPEI3K3aMEHALMOHHBIX KOHCYJIbTAalUH
(KOHCYIBTHpPOBaHHE  OOydYalOLIMXCA IO  BOIpOCaM, BKIOYEHHBIM B IPOrpaMMy
roCy/1apCTBEHHOI'O 9K3aMEHA).

['ocynapcTBEHHBIN 2K3aMEH NMPOBOJUTCS HA OTKPBITBIX 3aCENaHUAX dK3aMEHALIMOHHOW
KOMHUCCHH B CIIELUATIBHO MOATOTOBIIEHHBIX ayJIUTOPHUSAX, BBIBEICHHBIX Ha BpEMs dK3aME€Ha U3
pacnucanus. [lpucyTcTBue Ha rocyAapCTBEHHOM SK3aMEHE IMOCTOPOHHUX JIMI[ JOMYCKAeTCs
TOJIbKO ¢ pa3penienus npeacenarens ['OK.

OOyyaromuMces U JIMIaM, TPUBJIEKAEMBIM K TOCYIapCTBEHHON MTOTOBOM aTTeCTalluu, BO
BpEMsI €€ MIPOBEICHUS 3alpeliaeTcs UMeTh Npu cede U UCIOIb30BaTh CPEJICTBA ONEPATUBHOMN 1
MOOHMIIBHOM CBSI3H.

l'ocynapcTBeHHBIN YK3aMEH MPOBOIUTCS B JIBA ATaNa:

— HaTepBOM dTaIe nposepsieTcs cHOpMUPOBAHHOCTh OOIIEKYIBTYPHBIX KOMITETEHIIUI;

— Ha BTOPOM JTarie npoBepseTcsi ChOpMUPOBAHHOCTH 00IIENpo(ecCHOHATBHBIX U
po¢eCCHOHATIBHBIX KOMIETEHINI B COOTBETCTBUU C YIEOHBIM IIJIAHOM.
Iloozomogka K coaue u coava nepeozo smana 20cy0apcmeeHHo20 IK3AMEHA

[lepBbIif 3Tanm TOCYJapCTBEHHOTO S5K3aMEHa IMPOBOAMTCA B (QOpME KOMIIBIOTEPHOTO
TeCTUpOBaHUsA. TecT COOEpKUT BOMPOCH M 3aJaHusl IO MPOBEpPKE OOMIEKYJIbTYPHBIX
KOMIIETEHIIMH COOTBETCTBYIOIIETO HAIIPABICHUS MOATOTOBKY/ CHENMAIbHOCTU. B 3ananusx



WCIIONB3YIOTCS CIAEAYIOIINE TUIIBI BOIPOCOB:
— BBIOOp OJIHOTO MPABUIBLHOIO OTBETA U3 3a/IaHHOTO CITUCKA;
— BOCCTaHOBJIEHHE COOTBETCTBHUS.

JlJis mOATOTOBKM K AK3aMEHY Ha 00pa30oBaTEeNIbHOM IOpTajie 3a TPU HENEeIH 10 Havala
ucnelTaHuil B Onoke «Bamm Kypcel» CTaHOBHUTCSA JIOCTYIHBIM 3JIEKTPOHHBIM Kypc «Jlemo-
Bepcus. ['ocynapcTBEHHBIN 3K3aMeH (TECTUPOBAaHUE)». JJOCTyI K JEMO-BEPCUU OCYILIECTBISAETCS
[0 JIOTUHY U TMAapOoJII0, KOTOPBIE UCHOJIB3YIOTCS OOYYaIOUIMMHUCS JUISI OPTaHU3aIMK JTOCTYIa K
MH(OPMAIIMOHHBIM pecypcaM U CepBUCaM YHHBEPCUTETA.

[lepBbIil 3Tanm rocygapCTBEHHOTO 3K3aMe€Ha IMPOBOAMTCS B KOMIBIOTEPHOM KJacce B
COOTBETCTBUM C  YTBEPXKJCHHBIM  PAaCIUCaHUEM TOCYJAapCTBEHHBIX  ATTECTAlMOHHBIX
WCIIBITAaHUH.

brok 3amanmii mepBOro ASTama TroCyAapCTBEHHOrO SK3aMeHa BKIOYaeT 13 TecToBbIX
BonpocoB. IIponomkurenbHOCTh SK3amMeHa coctaBisier 30 MmuHyT. PesynbTaTsl nepBoro srama
roCyJapCTBEHHOTO SK3aMEHA OIPEAENSIOTCA OLICHKAMU «3a4T€HO» U «HE 3a4YTeHO» W
OOBSBISIOTCS Cpasy Moclie IpueMa IK3aMeHa.

Kpurepuu olieHky nepBoro stamna rocyJapCTBEHHOT0 dK3aMeHa:

— Ha OILIGHKY «3a4YTeH0» — OOydaloluiicsi MOJKeH IoKa3aTh, 4TO 00JalaeT CUCTeMOU
3HAHUW M BIIAJICET OIPENEICHHBIMU YMEHMSIMH, KOTOPbIE 3aKJIIOUAIOTCd B CIOCOOHOCTH K
OCYIIECTBICHHIO KOMIUIEKCHOTO TIOWCKA, aHalW3a M UWHTEepOpeTanud HH(popMamuu 1o
OIpE/ICJIEHHOW TEMe; YCTAHOBJIEHHMIO CBsI3€d, WHTErpaluy, HCIOJb30BaHUIO MaTepuaia u3
Pa3HBIX pa3/ie]IOB U TEM JJisi pelIeHUs TOCTaBlIeHHOM 3anayu. Pesynbratr He menee 50% Oamios
3a 3aJ[aHUsl CBUJIETEIILCTBYET O IOCTATOYHOM YPOBHE C(POPMHPOBAHHOCTH KOMITETCHIINH;

— Ha OLICHKY «He 3a4TeHO0» — 00ydJarmuiics He 0061agaeT He0OXOAUMON CUCTEMON 3HaHUN
W HE BIAJEET HEOOXOMUMBIMU TPAKTUYCCKUMU YMEHHUSMH, HE CIOCOOCH TOHHUMAaTh W
WHTEPIPETHPOBATh OCBOCHHYIO WHpopMaruio. Pesymerar menee 50% OamioB 3a 3amaHus
CBUJETEIBCTBYET O HEJOCTATOUHOM YPOBHE C(HOPMHUPOBAHHOCTH KOMIIETEHLIUH.

Iloozomoeka k coaue u coaua 6mopo2o Imana 20cyo0apcmeenHo20 IK3amMeHa

Ko Bropomy »sTamy rocygapCTBEHHOTO 3K3aMeHa JIOIMycKaeTcs O0Oydaromuiics,
MOJYYUBIIUHN OIIEHKY «3aU4TE€HO» HA NIEPBOM JTarle.

Bropoii sTan rocyaapcTBEHHOTO IK3aMeHa MPOBOIUTCS B TUCHbMEHHOU opMe.

I'ocynapcTBeHHBIN 3K3aMeH BKIIIOUaeT 4 TEOPETUUECKUX BOIpoca U | mpakTuyeckoe
3aganue. [Ipo1oKUTENBHOCTD 9K3aMeHa COCTaBIIseT 4 Jaca.

Bo BpeMst rocy1apCcTBEHHOIO 3K3aMeHa CTYIEHT MOXKET I0JIb30BaThCS:

- CIIPaBOYHBIMH TOCOOHUSIMH,

- IMarpaMMaMU COCTOSIHUS,

- TEXHOJIOTUYECKHUMH CXEMaMH,

- aTjlacaMy KOHCTPYKIUH.

Pe3ynbTaThl rocyapCTBEHHOTO DK3aMEHA ONPEIEIAIOTCS OLICHKAMHU: «OTIUYHOY, «XOPOLIO»,
«yJIOBJIETBOPUTEIIBHO», «HEYIOBJIETBOPUTEIIBHO» U OOBABIAIOTCA Ha CIEAYIOIUI pabounii 1eHb
[I0CJIE NIPOBEACHUS DK3aMEHa.

Kpurepun orieHKH rocy1apCTBEHHOIO DK3aMEHa!

— Ha OLEHKY «OTJHYHO» (5 6a/ioB) — 00y4aronuiicss JOKEH MOKa3aTh BEICOKUN YPOBEHB
chOPMUPOBAHHOCTH KOMIIETCHIIMA, T.€. IOKa3aTh CIOCOOHOCTh 0000maTh W OIEHUBATh
WHPOPMAIIHIO, TTOJTYYCHHYIO Ha OCHOBE UCCIICIOBaHMS HECTAHAAPTHOM CHTYalllH; UCIOJIh30BATh



CBEJICHUS U3 PA3IMYHBIX HCTOYHUKOB; BHIHOCUTH OIICHKH U KPUTUYECKHE CYXK/ICHUS, OCHOBAaHHBIE
Ha NMPOYHBIX 3HAHUSX;

— Ha OIICHKY «xopomo» (4 Oamra) — oOy4aromUiCsS MO/DKEH I0Ka3aTh MPOIBUHYTHIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMM, T.€. MPOAEMOHCTPUPOBATH TINIyOOKHE MPOYHBIE
3HaHHUA U Pa3BUTHIE MPAKTUYECKHUE YMEHHUS W HABBIKHM, YMEHUE CpPaBHHMBATh, OICHUBATh U
BBIOMPAaTh METOABI PEIICHUs 3aJaHul, padOTaTh LEJICHANPABICHHO, HCIONB3YS CBS3aHHBIC
MeX Ty co00i (hOpMBI IpeACTaB- JCHHs HHDOpMAIHH;

— Ha OIICHKY «Yy/JIOBJIETBOPUTEJbHO» (3 Oawia) — oOydaroumuiics TO/DKSH I0Ka3aTh
0a30BbIii ypOBEHb C(HOPMHPOBAHHOCTH KOMIIETCHIIMH, T.€. TOKa3aTh 3HAHHUA Ha YpPOBHE
BOCIIPOU3BENICHUSI W OOBACHEHHS WHPOpMaLuU, MpodecCHOHATbHbIE, HWHTEIUICKTYaJbHbIE
HaBBIKH PEIICHUS CTAHIAPTHBIX 3a/1a4.

—Ha OLEHKY <«HEYAOBJETBOPUTEIbHO» (2 Oamra) — oOywaromumiics He o0iamaeTr
HEO0OXOIMMOM CHCTEMOM 3HAHUil, JIOMYCKAaeT CYIIeCTBEHHbIE OIMIMOKH, HE MOXKET IOKa3aTb
WHTEIJUICKTYaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

-Ha OIICHKY «HEeYyAOBJIeTBOpUTEIbHO» (1 Oamr) — oOywarommuiics He MOXKET IOKa3aTh
3HaHHWA Ha YpPOBHE BOCIPOU3BEACHUA U OOBACHEHUS HHPOpPMAIMK, HE MOXKET I[0Ka3aTh
MHTEJUIEKTYalbHbIE HABBIKU PEIIeHUs IPOCTHIX 3a/1a4.

OOyuarommiicsi, yCIIEIIHO COABIIUN TOCYIapCTBEHHBIH K3aMEH, JOIMYCKAeTCs K
BBITIOJTHEHUIO U 3aIUTE BBITYCKHOW KBAIH(DUKAIIMOHHOM padoTe.

2.1 Conep:xaHue rocyapcTBeHHOT0 IK3aMeHa
2.1.1 Ilepeuenv mem, nposepaemvix Ha NEPEOM Imane 20cy0apcmeeHH020 IKIAMeHa

®dunocodusi, ee MECTO B KYJIbType
HcTtopuueckue THIBI Ppuitocopun
[Tpo6nema nneansHoro. Co3HaHue Kak (popMa ICUXUUYECKOTO OTPAKEHUS
OCOOeHHOCTH YeI0BEeYeCKOro ObITUS
OO011ecTBO Kak pa3BuBaromasics cucreMa. KynbTypa u HUBUIN3ALUS
Hcropus B cucTeMe T'yMaHUTapHBIX HAyK
[uBunuzanuu peBHero Mmupa
D1noxa CpeHEBEKOBbS
Hogoe Bpemst XVI-XVIII BB.
. MozaepHH3aIMs U CTaHOBIIEHHE WHAYCTPHAILHOTO 00IIECTBA BO BTOPOIA MTOJIOBHHE
XVIII —nauvane XX BB.
11. Poccus u mup B XX — Hauazne XXI B.
12. HoBoe BpeMs 1 3110Xa MOJCpPHU3AILNH
13. Copoc, npeaioxxeHue, ppIHOYHOE paBHOBECHUE, HTACTUYHOCTb
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14. OcHOBBI TEOPUU MTPOU3BOJICTBA: U3EPHKKHU ITPOU3BOJICTBA, BBIPYUKa, TPUObLIb
15. OcHOBHBIE MAKPOIKOHOMHYECKHE MOKa3aTeNn

16. MakposkoHOMHYECKasi HECTAaOUITBHOCTD: Oe3paboTuiia, HGIAIHSL

17. llpennpusitie 1 pupMa. IKOHOMUYECKask IPUPOAA U 1ieeBast QYHKIHS GUPMBI
18. KoHCTUTYLIMOHHOE TTPaBO

19. I'paxxmanckoe mpaBo

20. TpymoBoe mmpaBo

21. CemeitHoe IpaBo

22. YToJI0BHOE TIPABO
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10.
11.

12.

23. 51 u Mo€ okpy>keHHe (Ha MHOCTPAHHOM SI3BIKE)

24. 51 v Mos yueba (Ha MHOCTPaHHOM SI3bIKE)

25. 51 1 Mup BOKpYT MeHS (Ha HHOCTPAHHOM SI3BIKE)

26. 51 u mos Oymymiast mpodeccus (Ha ”HOCTPAHHOM SI3BIKE)

27. CtpaHa U3y4aeMoro s3bIka (Ha HHOCTPAHHOM SI3bIKE)

28. ®opMBI CYIIECTBOBAHUS SA3bIKA

29. OyHKIMOHAIBHBIE CTHIIN JINTEPATYPHOTO SA3bIKA

30. [Ipobaema MEKXKYIbTYPHOTO B3aUMOICHCTBUS

31. PeueBoe B3aumoielicTBHE

32. JlenoBasi KOMMYHUKAIIHS

33. OcHOBHBIE MOHATHS KyJIbTYPOJIOTUN

34. XpUCTHAHCKHI THIT KYJIbTYPhI KAaK B3aUMOJICHCTBUE KOH(pECCUit

35. McnaMckuii TAT KYJIBTYpBI B AyXOBHO-UCTOPUYECKOM KOHTEKCTE B3aMMOACHCTBHS

36. TeopeTuko-MeTOJOIOTUYECKUE OCHOBBI KOMaHA000pa30BaHuUs 1 CAMOPa3BUTHUSA

37. JIMYHOCTHBIE XapaKTEPUCTUKU YICHOB KOMAH bl

38. OpranuzaioHHO-TIPOIECCYalIbHbIE aCTIEKThl KOMaHTHOU paboThI

39. TexHoJOrUsa CO34aHUS KOMAH/IBI

40. Camopa3BuUTHE KaK yCIOBUE MOBBIIICHHS 3 (HEKTUBHOCTH TMYHOCTH

41. JInarHoCTUKA U CAaMOJMArHOCTHKA OPTaHU3Ma MPU PETYISPHBIX 3aHITHSIIX
buznyecKoil KyabTypoil U CHOPTOM

42. TexHn4ecKas MOATrOTOBKA U 00YUCHHE ABUTATEIIHHBIM JICHCTBUSIM

43. MeToauKy BOCIUTAHUS (PU3MYECKUX KAaueCTB.

44. Buasl ciopTa

45. Knaccudukanus upe3BbluaiiHbIX cuTyaruil. Cucrema 4pe3BblYaiiHbIX CUTYalud

46. MeTofbl 3alUTHI B YCIOBUSX YPE3BbIUANHBIX CUTYAIIHA

2.1.2 Ilepeuens meopemuueckux 60npocos, 6bIHOCUMbBIX HA 6MOPOIL IMan
20Cy0apcmeenno20 IK3ameHa
b1.B.18 «I'maporazoamHaMuKa

[Torepu Hamopa U 1aBJIeHUs HA MECTHBIE COTTPOTUBIICHUS.

CrpyiiHoe 1BHXKeHue: CBOOOIHBIE, 3aTOINIEHHbIE, OTPAaHUYEHHBIE CTPYH.

[TonsaTue o nogoOun puznyeckux npouecco. Teopemsl Mo1o0us, yrcia (KpUTepun) Nog00ms.

Oo6mue pusnyeckre 1 MexaHNYeCKHe CBOMCTBA JKUIKOCTH U rasa.
Cutbl, IeHicTBYIONIME B )KUAKOCTA. OCHOBHOE YpaBHEHUE THIPOCTATUKU. [[aBiieHue, Hamop.
Huddepennmanbaoe ypaBHeHHE Ditsiepa IS MOKOSAIEHCS YKUIKOCTH.

VYpaBHEHHE CIUTOIHOCTH (Hepa3pbIBHOCTH) B tuddepeHnuransHoit popme. YpaBHeHHE
pacxona.

JuddepenunanbHoe ypaBHeHUE Diliiepa s IBUKYIIEHCS KUAKOCTH.

VYpaBaenue bepHyiy 115 nieanbHON HEC)KUMAEMOM )KUAKOCTA. DUZNUECKUN CMBICT
MIbE30METPUUECKOT0, TEOMETPUUECKOTO U CKOPOCTHOTO JAABJICHUI.

Pexxumbl 1BrkeHUs Bs3KoH skuakoctH. Kpurepuit PeitHombica, ero Gpu3ndeckuii CMbICI.

[ToTepu Ha TpeHHE NpuU IBUKEHUH BsI3KOH xkuakoctu. KoadduuneHnT ruspaBandeckoro
TpEHUs.

HcTeueHue xuaKOCTH U3 OTBEPCTHH 1 Hacagok. Ko puuueHT u cTenens cxaTHs CTPYH.
Koaddumuent ckopoctu u pacxosa.



13. JIBmwkeHHe ra30B [0 KaHajlaM IepeMeHHoro cedenus. Yuciao Maxa.

14. BzaumozeiicTBUE CTPYHU C IUIOCKOCTBIO: IOJIyOTPAHUUYEHHBIE CTPYH, HACTUIIBHOCTD,
JalIbHOOONOCTD.

15. Crpyiinble anmapartbl: IPUHLIUI ASUCTBUS, 00JIACTH IPUMEHEHUSI.

b1.0.24 «Texunueckasi TepMOAMHAMHKA)

1. TepmoamHaMu4ecKHe MPOIECCHl HACAITBHOrO rasza. M3o0pakeHHe NpOIEecCOB HICAITBHOTO
ra3a HaguarpaMmmax coctostuust P —v, T—s. PaboTa 1 Temiora OCHOBHBIX TEPMOAMHAMUYECKUX
IIPOLIECCOB.

2. VpneanbHble ra3sl — 3aKOHBI U ypaBHEHHe cocTosHus. ['a3oBas moctosHHasg. TernoemMkocTh
razoB. YpaBHeHue Maiiepa.

3. IlepBblil 3aKOH TEPMOJAMHAMUKH, €TI0 COACPIKAHUE U AaHAINTUYECKUE BBIPAXKEHUS.

&

[TonuTpomnHsIii mporiecc Kak OOMIHiA Cllydail TEepMOANHAMUYECKUX MTPOLIECCOB.

5. Bropoii 3aKOH TepMOIUHAMUKH, CYIIHOCTH, (DOPMYJIMPOBKH, AHAIUTHYECKOE BBIPAKCHUE,
IpaHULbl IPUMEHUMOCTU. DHTPOIIUS, €€ CBOMCTBA, U3MEHEHHE SHTPOIUU B OOpAaTHUMBIX U
HeoOpaTUMBIX MpoLieccax.

6. PeanbHble rasel. YpaBaenue coctosinus. P — T auarpamma st HOpMaabHOTO M @aHOMAJIBHOTO
BemiecTBa. 300pakeHne MPOIECCOB pealbHOro ra3a (BOASHOTO Iapa) Ha JuarpaMmmax
cocrosHus P—v, T—s, h-s.

7. 1luxnbl qBUrateneii BHyTpeHHEro CropaHusi, uX CpaBHEHUe, aHaiuu3, repmudeckuid K111,

8. IIporecchl cxxaTHs B HOPIIHEBOM KoMIIpeccope. BiinsiHue «BpeaHoro npocTpaHcTBay.

9. MHorocTyneHuaThlii KOMIIPECCOp C MPOMEKYTOYHBIM OXJIAXKICHHEM C)KMMAaeMOro T'a3a U ero
pabota. M300paxkeHne Npo1eccoB Ha JuarpaMMax COCTOSHUS.

10. Cxema u uKJ1 ra30TypOuHHOM yctaHOBKH. [loBeimenne s dexruBrocT ['TY.

11. Mcreuenue ra3oB M mapoB U3 pa3nuyHbIX KaHanoB. Comino u npuddysop. YpaBHeHUe
npoduis KaHana.

12. YcnoBust momydeHus CBEpX3BYKOBBIX ckopocTeil ncrtedenus. Cormo JlaBass.

13. IpoccenupoBanue ra3oB ¥ napoB. Mi3MeHeHne mapaMeTpoB pu JIpoccenrpoBanni. Jddekrt
MU3MEHEHHUs TEMIIEPATyphl PEAIBHOTO Ta3a IIPH JpocceanpoBannn. Kpusas nHBepcun.

14. Cxema u nukin Penkuna c neperpersim napoM. Tepmuueckuit KITJI muxona.

PerenepaTtuBHbIN LIUKII TApOTYpOUHHON ycTaHOBKH. Cxema peaan3aluy pereHepaTUBHOTO [UKJIA.

b1.B.20 «Temnomaccoodomen»
1. OcobenHocTy U3Iy4eHUs ra30oB U napoB. OmnpeereHne CTENeHn YepHOTHI [a30B.
2. TemmooOMeH rmpu KUTNEHUH )UIKocTH. KpuBas kunenus. [Ipupona Kpru3UcoB KATICHUS
HIEPBOTO poJa.
[lepenaya TemnoTH Yepe3 HHUIMHAPUIECKUE CTEHKH.
OCHOBHOH 3aKOH TeMIONPoBOAHOCTHU. uddepeHnnaibHoe YypaBHEHHE TETI0NPOBOIHOCTH.

B w

VY cioBUSA OMHO3HAYHOCTH.

[lepenaua TennoThI Yepe3 MIOCKUE CTEHKHU.

Crioco6s1 nHTEeHCH(DUKaIuu Terionepeaadn. OpedpeHune MoBEpXHOCTEH TEIUIoNepeaayuH.
I'padoananuTudeckuii METO pacueTa HarpeBaHus (OXJIaXKIEHUS) TEPMUYECKH MACCUBHBIX Tell.

© N o

OCHOBHOM 3aKOH KOHBEKTUBHOM TEIJIO - U MaccooTAauu. Yucna nogodusi, uCroiab3yeMble B
pacderax KOHBEKTHBHOT'O TEILJIO - M MAaCCOIIEPEHOCa.
9. KoHBeKTHBHBIH TEIIOOOMEH MPH BHIHYKJICHHOM TEUEHUH XKHUAKOCTH (Ta3a) B TpyOax.



10.
11.
12.
13.
14.
15.
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15.

KoHnBekTHBHBIH TEMJI000MEH MpHY BBIHYKIEHHOM MONEPEYHOM 00TEKaHUU TPYOHBIX ITYYKOB.
Temnootaaya npu cBOOOIHON KOHBEKIIHH.

TermnooOMeH npy KOHEHCALUHY Mapa.

TemmooOMeH Mpy KUIEHUH KUIIKOCTH B TpyOax. [Ipupona kpusuca KUIeHus BTOPOTo poja.
OCHOBHBIE 3aKOHBI TEIJIOBOT'O U3TyUEHHUS.

TemnooOMeH n3llydeHUEM B CUCTEMAX TeJl, pa3JeJIEHHbIX IPO3PAYHON CPEOM.

b1.B.11 «Heprocoepe:xeHrne U BTOPUYHbIE IHEPropPeCcypPCh»

OCHOBHBIE HaIlpaBJICHHA COBCPUHICHCTBOBAHUSA Hef/’ICTBYIOH_II/IX TEXHOJIOTUYCCKUX
MPOIIECCOB B METAJLTYPTHUH.

[Tytu noBeimeHus 3¢ (HEeKTUBHOCTH UCIIOIB30BAHUS TOIUIMBA B BBICOKOTEMIIEPATYPHBIX
ycraHoBKax. OcoOEHHOCTH SHEProcOepeKeHHs B BHICOKOTEMITEPATyPHBIX
TEIJIOTEXHOIOT HSIX.

NuTencuBHOE SHEProcOepekeHue.

OcHOBBI SHEProayaAnTa 0O0BHEKTOB TEIIOPHEPTETHKH.

Oco0eHHOCTH 3HEproayuTa MPOMBIIUICHHBIX TPEITPUITHIA.

DHeprodanaHChl PEANPUATUH.

DHeprocOepexeHHUEe P MPOU3BOJICTBE U PaCIPeICICHUN TEIJIOBOM SHEPTHUH.
OcoOeHHoCTH 3HEProcOepekeHNs B BHICOKOTEMIIEPATYPHBIX TETIOTEXHOIOTUSX.
DHeprocbepekeHrne B CUCTeMax OTOIUICHUS, BEHTHIIALIUU, TOPSIYEro BOJIOCHAOKEHHUS,
CYIIHJIbHBIX, BBIITAPHBIX, peKTI/I(bI/IKaLII/IOHHI)IX YCTaHOBKax.

. 3HGpFO€MKOCTI> HpOMBIIHJICHHOfI IMPpOAYKIIHH. 9HepFOCMKOCTB 1 Ka4€CTBO HCIIOJIB30BaHHUA B

NeHCTByIONE NPOMBINIIEHHONW TeruioTexXHonoruu. CpaBHEHHME pPacXoJ0B TOILUIMBA U
YHEPrOEMKOCTH.

JlnarHocTHKa 3HEPrOMCIOIb30BaHUS B IPOMBIIIICHHBIX TemIoTexHojorusax. I[lokazarenu
SHEPrOUCIIONIB30BAHHUS.

O0111ast XapaKTepUCTHKA SHEProcOepeKeHUs B TPOMBIIIIIEHHOCTH.

OcHOBHbIE HaIpaBlIEHUs BSHEpProcOepekeHns B dYepHOM MeTtaurypruu. HcTrouHuku u
MOTEHIIMAJIbl FHEProcOePEKEHHS B UEPHON METAJTYPIHUH.

Mertoa npeaenbHOro sHeprocoepekeHus. MeTo10J0THsl HHTEHCUBHOTO SHEProcOepexeHusl.
Kpurepun HHEPreTUYECKON ONTHMHU3ALHH. OHeprocbeperatorias TEXHOJIOTHS,
sHeprocoOeperaroue TerIoBble CXeMbl U 000pyI0BaHHUE.

OHepronoTpeOieHne M SHEPrOMCIIONB30BaHME B METAUIYpPrUH.  DHEproeMKOCTb
METaJTypruueckoil  mpoaykuuu. Pacdersl  TemyonoTpeOieHHsT  MeTaulypru4ecKoin
MpoayKIKK. PacueTsl 3HEproncnoab30BaHus B YePHOU METAILTypIrHH.

b1.B.03 «CuctemMmbl NPOMBILIJIEHHOT0 TENJIOCHAOKEHHU S

Bopsiabie cucteMsl TemiocHa0keH s : Kiaccudukaysi, 06JacTy IpUMEHEHUS.
[IpenmyriecTBa ¥ HEAOCTATKU BOJBI KaK TEIIOHOCUTESL.

[TapoBble cucTeMbl TerI0cHa0XeHNs: 001aCTH MPUMEHEHUS, IPEUMYIIECTBA U HEJOCTATKH
napa Kak TeTJIOHOCUTEIS.

Omnpenenenre pacueTHBIX pacXo0B BOJIbI B TEIUIOBBIX CETAX. BrIOOp HacocHOro
000pyI0OBaHUS TETIJIOBBIX CETEH.

I'paduk MpOIOIKUTETEHOCTH TETUIOBBIX HATPY30K MPOMBIIIIICHHO-OTONMUTENbHBIX TOL] 1
KO-TE€JbHBIX, €T0 NOCTPOCHHUE.
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Ce30HHbBIE U KPYTJIOTOJIMYHbIE TEIJIOBBIE HArPY3KH MPOMBIIUIEHHO-OTONUTENbHBIX TOL] n
KOTeNbHBIX. Onpe/ieneHne TeIIoBbIX Harpy3oK.

CxeMbl ¥ KOH(UTYpAIMH TEIJIOBBIX CETEH, X MPEUMYIIECTBA U HEOCTATKH.

CxeMbl IpUcOoeTMHEHUS TOTpeOuTeNel K MapOBBbIM U BOASIHBIM TEIIJIOBBIM CETSM.

OCHOBBI THIPaBIMYECKOT0 pacueTa TeIJIOBbIX CEeTeH.

[TocTpoeHue mpe30MeTpruIecKoro rpapuka BOJSHBIX TEIIOBBIX CETEH.

. 'mapaBnnyeckuil pesKuM BOASIHBIX CUCTEM TEIUIOCHAOKEHUSI.

. 'mapaBnuueckuil ynap B BOJSHBIX TEIJIOBBIX CETSX.

. OCHOBBI TEIIJIOBOTO pacyeTa TEILIOBBIX CETEH.

. OBopyioBaHME TEIUIOBBIX CETEHl: TPYOB!, TEMIOBAs U30JISLIUSA, ONIOPhI U OJBECKH,

KOMIIEHCATOPBI TEMIIEPATYPHBIX YAJIUHEHUH, apMaTypa.

OcCHOBHBIE IIOJIO’KEHUS 110 IKCIUTyaTalluy TETUIOBBIX CETEH.

PerynmpoBanue oTiycka TEIUIOTHI i1 OJHOPOIHON U Pa3sHOPOAHON TEIJIOBOW HATPY3KH,
IIPUCOECTMHEHHON K BOJISIHOM TEIUIOBOW CETH.

b1.B.04 «IlaporenepaTopbl NPOMbIILIEHHBIX NPeANPUATHID)

OuuncTka IpOAYKTOB CrOPaHUs OT TBEPABIX U ra3000pa3HbIX IPUMECEH.

CucreMsl 30J10- ¥ IUTAKOYIaJICHUS KOTJIOB.

KoncTpykuuu maponeperpeBateieil mapoBbIX KOTIIOB.

06111215[ XapPaKTCPUCTHKA COBPECMCHHBIX KOTCJIBbHBIX YCTAHOBOK, UX MCCTO U POJIb HA
MIPOMBIIIJICHHBIX MTPEANPUATHSIX.

MarepuanbHble U TEIJIOBbIE OaJlaHChl KOTEIbHBIX YCTAHOBOK IPU paboTe Ha ra30BOM,
KUJKOM U TBEPAOM TOILIUBAX.

OcHoBHbIE TpeOOBaHMsI, IPEIbIBISEMbIE K TOOYHBIM YCTPOUCTBAM KOTEJIBHBIX
arperaroB. Knaccuduxkanus u KOHCTPYKIIUU TOMOYHBIX YCTPOMCTB.

DKOHOMai3epbl MAPOBBIX KOTJIOB U UX BKJIFOYEHUE B TUTATEIbHBIE MAarucTPaIu.
KOHCTpYKTHBHBIE CXEMBI BO3YIIHBIX IOOTPEBATENEHN APOBBIX KOTJIOB.
KoHcTpyKIny napoBbIX KOTJIIOB C €CTECTBEHHON LIUPKYJIALUEH, MPIMOTOYHBIX U C
MHOTI'OKPAaTHOW IPUHYAUTEIbHON LIUPKYIALUCH.

CucreMsl TOIIMBONOAAYN KOTJIOB.

OKcIuTyaTtanus KOTEJIbHBIX YCTAHOBOK; OpraHU3aIisl PEMOHTOB.

TennorexHn4YeCcKne UCIBITAaHNSI KOTEIbHBIX YCTAHOBOK.

Boganslii pexxuM napoBeIx KoTioB. CTyneHdaroe ucnapeHue. HempepsiBHas u
IIepUoaANYECcKast IPOLyBKa KOTJIOB

Boporpelinbie KOTiabl: 00JaCTH IPUMEHEHMSI, KOHCTPYKIIUH, BKJIIOYEHHE B TEIUIOBYIO
cxemy TOL nnu KoTenbHON, 0OCOOEHHOCTH HKCIUTYaTaIUH.

KoTnbl-yTunuszaTopsl: 001acTu NpuMEHEHUs!, CIOCOObI BKIIOYEHHS B TEXHOJIOTHYECKYIO
cXeMy, 0COOEHHOCTH KOHCTPYKIIMH U 3KCILTyaTalluH.

b1.B.05 «TenmomaccooOMeHHOe 000py10BaHUE NPEANPUATHID)

KoHcTpyKIIMM BBITAPHBIX allapaTtoB ¢ €CTECTBEHHON M MPUHYAUTEIBHON UPKYIALNEH
BBIIIAPHUBAEMOT'0 PacTBOPA.

[Ipomecc cymiku B TeopetnueckoM cymuie Ha «H-d» muarpamme.

Knaccugukaius 1 KOHCTPYKTUBHBIE 0COOEHHOCTH KOHTAKTHBIX TETJIOMAacCOOOMEHHBIX
YCTaHOBOK.
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Knaccugukanms pexynepaTuBHBIX TEINIOOOMEHHUKOB, IX KOHCTPYKTHBHBIE OCOOCHHOCTH.
TernnoBol KOHCTPYKTUBHBIN U TEIUIOBOM IIOBEPOYHBIN PacdeThl pEKYyIepaTUBHBIX
TEIIO0OMEHHUKOB.

Temnossie TpyObl. Kinaccudukanms, KOHCTPYKTUBHBIE OCOOCHHOCTH.

PereneparuBHbIe TEMII000MEHHUKH MTEPUOANIECKOTO M HENPEPHIBHOTO ACUCTBHS, UX
KOHCTPYKTUBHBIE OCOOEHHOCTH.

N3o0pakenue nporeccoB TermoooMena B ckpyooepe Ha «H-d» nuarpamme.
DU3NKO-XUMUYECKHE 0COOEHHOCTH IIPOLIECCOB BhIapUBaHus. TeMieparypHble AepecCuu.
MHOrocTyneH4YaThle BhIapHbIE YCTAHOBKH.

OcHOBHbIE (U3UKO-XMMHUYECKHE CBOMCTBa OMHAapHBIX cMecel. buHapHble cmecu U3
B3aMMHO PACTBOPUMBIX U B3aUMHO HEPACTBOPUMBIX KOMIIOHEHTOB.

JIMCTHIISIIMOHHBIE YCTAaHOBKH, UX 0coOeHHOCTH. [Iponiecchl pa3aeneHust OMHApHBIX cMecei
Ha t-X,y nuarpamme.

Pextudukanmonnsie yctanoBky. [Iporieccsl MaccooOMeHa B KOJMauyKOBOU
PEKTHU(PHUKALIMOHHOMN KOJIOHHE.

Ananus | u |l neprnooB Cymiku MaTepuaios.

CopOuuoHHbIe Mporiecchl. AOCOPOSHTHI U aICOPOCHTHI.

b1.B.12 «TexHosoru4ecKkue JHEProHOCUTEU NP EANPUATHIN
[TpoMeIeHHbIe CUCTEMBI ra30cHa0X)eH!s. ['a30BbIi OaIaHC MPEeAPUATHS.
[Ipoun3BOACTBO U pactpeesieHne JOMEHHOIO Ta3a.

OCHOBEI TUAPABIUYCCKOI'O pacdcTa ra3oBbIX ceTeit. Onpez[eneHI/Ie IIOTECPb AAaBJICHHUA B
I'a30BbIX

CETAX BBICOKOTI'O M HU3KOI'O JIABJICHUI.

ITpuponnsiii ra3. Jloobrua raza, TpaHCIIOPT Ha OONBIINE PACCTOSHHUSL.

Onpenenenue noTpeOHOCTEN MPENPUATHS B SHEPrOHOCUTEIAX.

Cuctemsl BozayxocHaOxeHus npeanpustuil. Kiaccudukanus norpedureneit cxxatoro
BO31yxa. OCHOBBI pacueTa TEXHOJIOTHYECKUX CXEM KOMIIPECCOPHBIX CTaHIMM.
CucreMbl TEXHUYECKOTO BOJOCHA0XKEHHUS, UX KJIACCU(UKALUs, COCTaB 000py10BaHUS.
Onpenenenre NOTpeOHOCTH B BOJIE HA TEXHOJIOTMYECKUE HYX/Ibl. TpeOoBaHuUs K KaUECTBY
BOJBL.

Pexxumebl notpebienus raza. ['a3operynsaropHble CTaHIUH.

IIpon3BoACTBO U paclpenesieHre KOKCOBOTO rasa.

IIpon3BOACTBO U paclpeesIeHue KOHBEPTEPHOTO rasa.

O4KCTKa NCKYCCTBEHHBIX TOPHOYMX I'a30B, AKKYMYJIHPOBAaHNE, HCIIOJIb30BAHNE
n30bITOYHOrO AaBieHus. CucremMa pacupeeseHUs TOPIOYUX T'a30B Ha
METaJUTyprH4€CKOMIIPENIPUATHH.

[Ipon3BOACTBO KUCIOPOa U IIPOLYKTOB pa3eIeHUs BO3LyXa.

Cucremsl pacnpeieieHHs] IPOLYKTOB pa3/IeieHHsI BO3lyXa Ha METAINTypPIrUH4eCKOM
MPEATPUITHH.

HagnexxHocTh pacnpeieTuTeNbHbIX CUCTeM ra3ocHabkeHus. Kputepun Hae:KHOCTH.
Cucremsl xonoaocHa0xeHus. OCHOBHBIEC TUIIBI 000pYIOBaHUS. TEXHOIOTHUECKUE CXEMBI
XOJONWIILHEIX CTAHIIUMN.
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2.1.3. Ilepeuenv npakmuyeckux 3a0anuil, 6bIHOCUMBIX HA 6MOPOIL IMan
20Cy0apCcmeennozo IK3amena

b1.B.18 «I'maporazoauHaMHuKa»

1. 3ATAYA. Ompenenuth HEOOXOAWMYIO BBICOTY IBIMOBOM TpPYOBI, €CIIM OHA JOJDKHA
co3aaBath pazpexenue S0 MM BOJ. CT. IPU CPEeAHEN Temmeparype AbIMOBBIX Ta3oB 400 °Cc
U TemrepaType OKpyxarwiiero Bozayxa 0 OC. IlmoTHOCTH JBIMOBBIX TIa30B npu
HOPMAJIBHBIX YCIOBUAX MPHUHATH 1,27 Kr/ M.

2. 3AJTIAYA. U3 pacxomHoro 0aka BBITEKAaeT BOJA MPH MOCTOSIHHOM ypoBHE. OmnpenenuThb
CKOPOCTbh MCTEUEHHSI M PacXo] BOJBI UYepe3 KPyrjioe OTBEpCTHE B CTEHKE AHMaMeTpoM 12
MM. YpOBEHB BOJIbI HaJl OTBEPCTHEM COcTaBisieT 3 M. [lorepsimu nmpeHeOpeyb.

3. 3AJTIAYA. B oronurtensHO# crucTeMe HEOOIBIIOrO JoMa COAEPKUTCS Bojia B oobeme 0,5
M3, CKOJBKO BOJIBI BOH/IET JOMOIHUTENBHO B pacIIMpUTENIbHBIN OaK MpU €€ HarpeBaHUH
oT Temneparypbl 15 °C 1o Temneparypsl 85 o°C? TemmneparypHsiii k03 durueHt
00BEMHOTO0 pacHupeHus Bojbl IpuHATh ¢ B 0,0006 K

4. 3AJIAYA. Bona npu temmepatype 20 OC nBuxercs mo TpyOOmnpoBOay 1uaMeTpoM 20 MM.
OrnpenenuTh pexxuM TEUCHUS KUIKOCTH, €ClIi 00beMHBIN pacxoj coctapisiet 0,01 M/cexk.
Kunemarnueckast BA3KOCTh BOABI IpU JaHHOU TeMmieparype 1,01° 1078 Mm? /cex.

5. BAAYA. OmnpenenuTs MOTEpU [AaBICHUS HA TpPEHUE NPU TEYCHHH BOJBI IO
TpyOonpoBoay auamerpoM 60 MM, miauHOH 150 M. CKOpPOCTH BOJBI COCTABIISIET 2 M/CEK.
Kunemarnueckyro BSI3KOCTh BOJBI NMPUHATH Npu TemmepaType 20 °c pasHoi 1,01 107

2
M°/CeK.

b1.0.24 «Texuuveckasi TePMOAUHAMMKA»

1. 3AJAYA. 1 xr Bo3ayxa mpu agasrnenuu P; = 0,5 MIla u Temneparype t; = 140°C
pacmmpsieTcst monuTpornHo a0 nasiaeHus P, = 0,1 MIla. Onpenenuts KOHEUHBIC
napaMeTpsl BO3yXa U MOMy4YEeHHYIO paboTy pacIlIpeHus, €Clii MOKa3aTeNlb MOJIUTPOIIBI N
=1,25. U306pa3uts nporecc B PV - nuarpamme. [loka3aTs rpagudecku padory.

2. 3AIAYA. Paccuntath MOJEKYISAPHYIO MAaccy CMECH HJCallbHbIX Ta30B U €€ Ta30BYIO
MOCTOSIHHYIO, €CJIM 3aJlaH Ccleayrommil oobeMHbld coctaB cmecu: CO, = 10,2%, O, =
6,8%, Nz = 82%, SO 2= 1%.

3. 3AIAYA. Haiitu u3MeHEHHE YHTPONHUH 3 KI' YIJICKUCIIOTO Ta3a MPU HarpeBaHUHU €ro OT
temnepatypsl t; = 20 C no Temmeparypsi t; = 220 C B u300&8pHOM mporiecce. M3o6apHas
MaccoBas TeroeMkocTh yraekucioro raza C p = 0,862 k/[x/kr K. M306pa3zute mpoiiecc B
PV u TS - nuarpammax.

4. 3AJIAYA. HaiiTu u3MeHeHHe SHTPONHHU 2 KT a30Ta MIPHU HArPEBaHUH €ro OT TeMIIEPaTyphl
ty

= 10 € go remmeparypsl t; = 350 T B uzoxopHoM mporecce. M300apHas maccoBast
terio-eMKocTh a3ota C p = 1,048 xIx/kr K. M306pa3zute nporecc B TS - auarpamme.

5. 3AJIAYA. B 6amione eMKocThio V = 8 M HaxOJMUTCS KUCJIOPO moj naBieHueM P; = 50
6ap, umeronii Temmnepatypy t; = 27 C? Kakoe KoaMuecTBO KHUCIOpoaa (Kr) ObLIO
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M3pacxoI0BaHO, €CJIM JaBJIeHUE Ta3a ynano 10 P, = 20 Gap, a Temneparypa HOHU3MIACH
not, =17 °C.

6. 3AJIAYA. 1 kr Bo3ayxa coepiuaer nuki Kapno B npenenax teMnepatyp Trop. wer. = 673
K 1 Txon ner. = 293 K, npuuem Hausswicuiee napieHue cocranisier 4,5 Mlla, a Haunuzmee
0,15 MlIla. OnpenenuTs KOJMMYECTBO TOJBEICHHOW H OTBEACHHOW TEIJIOTHl H
tepmuueckuit KIT/] ukna. M3006pa3uts muki B TS - muarpamme.

7. 3AJIAYA. B nopuiHeBOM KOMIIpECCOpe CKUMAETC BO3AyX, uMeromuid gasnenue P1 = 0,1
MIla u temneparypy t;1 = 17 °C. Ilpouecc cxarusi amuabaTHbIi. JlaBieHHE B KOHIIE
cxarus P, = 0,6 MIla. M3o6apHas maccoBas tertoeMkocTs Bo3ayxa C p = 1,021 xJx/kr
K. Omnpenenuth paboty, 3aTpayeHHyl0 Ha cxkaTue 1 Kr Bosayxa. M300pa3uthk mporuecc
cxkatus B PV - quarpamme.

8. 3AJIAYA. B nmopuiHeBOM KOMIIpECCOpe CKUMAETCS BO3AyX, UMeromuid gasnenue P1 = 0,1
MlIla u temmeparypy ti = 17 °C. Ilpouecc cxaTusi MOJUTPOIHBIA C MOKa3aTeleM
nonutponsl n = 1,28. JlaBnenue B konue cxatus P, = 0,7 MIla. Onpenenuts paboty,
3aTpadyeHHyIo Ha cxaTtue 1 kr Bo3ayxa. M300pasuth npouecc cxxarus B PV - nuarpamme.

b1.B.20 «TemsiomaccoooMen»

1. 3ATAYA: Kakyio TONUIMHY 0JKHA MUMETh M30JILUSA, €CIU €€ HAJOXKUTh Ha IJIOCKYIO
CTAJILHYIO CTEHKY TOJNIIUHONW 20 MM, 94TOOBI TEILIOBBIC IMOTEPU YMEHBIIMINCH B JBa pa3a.
Koaddunment termmnonpoBoanoctu cranu A, = 40 Bt/m K, a marepuana uzonsauuu A, =
0,125 Bt/m K, k03¢ duiiueHT TemiooTauu ¢ OJHOU CTOPOHBI cTeHKH oy = 500 Br/Mm? K, a
¢ apyroi oy = 80 Br/™M* K.

2. 3AZIAYA. OKOHHBII CTEKJIOMAKET COCTOUT M3 TPEX CIIOEB CTEKJIa TOJIIMHON 1Mo 4 MM
KaXJIbIi. MeXy CTeKJIaMu HaXOIATCS CIIOM CYyXOTO HEMOJBM)KHOTO BO3/yXa TOJIIUHOMN
10 mm. [Inomaap mHOBEPXHOCTH OKHA 3 M2, PazHOCTS TEMIIEpaTyp Ha BHEIIHHUX
noBepxHoOcTAx cTekon 30 oc, Onpenenuts TOTEpU TEIJIOTHI 4YEpe3 OKHO, €CIU
KO3 (DUIIMEHTHI TEIUIOMPOBOTHOCTH CTEKIIA A = 0,74 Br/M K, Bo3myxa Agesy = 2,45 1072
Bt/ mK.

3. 3AJIAYA. OnpeienuTs IUIOTHOCTH TEIUIOBOrO mortoka (0, Bt/M?) B mpouecce
TeIUIoNepeiayl OT JBIMOBBIX Ta30B K KHUIIAMIEH MapoBOISHON CMECH uepe3 CTaJbHYIO
CTeHKy ToimuHOoi 6 = 8§ MM. Temnepatypa razos t; = 1000 °c, TEMIIEpPATypa CMECH tp =
200 °cC. KoaddummenT temnoornayn oT ra3oB K creHke oy = 40 BT/MZ'K, OT CTEHKH K
napoBoAsiHON cMecH oy = 4000 Br/M*K, KO3(PUIMEHT TEIUIONPOBOJHOCTH CTEHKH A = 40
B1/MK. Paccuntars Takke TemnepaTypbl CTEHKU € 00€MX CTOPOH t; U teo.

4. 3AJIAYA. ITo uyrynHomy TpyOoripoBoay auamerpom d; = 50 mm, di = 44 MM aBUOKETCS
napc remneparypoit 315 o, Koadduuument temnoornaun ot napa k Tpyoe o =120
Br/m’ K. Temnepatypa okpyskatoiero soayxa 20 °c, KOA(QQHUIMEHT TEIUIOOTAAYH O =
12 Br/m? K. HaiiTi TerioBbie MOTEpH, €CIIi TPYOOpOBOT H30THPOBAH CIOEM
HEHOIMAMOTa & = 50 MM. A nenomavora= 0,3 BT/M K, X yyryna = 90 Br/Mm K.
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5. 3AJTAYA. it yMEeHBIICHUS MOTEPh TEIUIOTHI OT MaporpoBojaa auamerpom dp = 25 MM
npeaaralTcs H30JIuOHHBIE MaTepuanbl: acoect A = 0,151 Br/MK, crexnoBata A =
0,047 Br/MK. Kakoit marepuan nenecooOpazHee NPHUHATH B KAa4eCTBE W3OJISIUH, €CIU
K03 PHIIEHT TEIIOOTAAYN K OKpYsKaroLeil cpee oy = 8 Br/M*K.

6. BAHAYA. Omnpegenuts  cpeauii  koddpdumment  Teroornaun B Tpyde
BOJIONOAOIPEBATENIS, €CIM BHYTPEHHMI qruaMeTp TpyObl d = 32 mm, jutnHa TpyOs! /= 2 M.
Cpennsisi  ckopocte Bomel W = 05 w™/c, Ttemmeparypa BOABl JOg M IOCIE
BOJIOTIO/IOTPEBATEIIS Bt' =120 0C; t =160 OC,

Temrieparypa nosepxaoctu tpyost t. = 180 °C.

7. 3AJIAYA. BeprukanbHas CT€HKa BBICOTOH 2,5 M OXJa)XXHaeTCsl CBOOOJHBIM ITOTOKOM
Bo3ayxa. CpejHsis TeMieparypa mosepxsoctr crerkn to = 60 °C, temmeparypa Bo3nyxa
tp = 10 ocC, Onpenenuth KO3QPUIUEHT TETUIOOTAAYH, SCIIH Ay = 2,4 102 Bt/m K, vi =
14,210 *® m%/c, Pr, = 0,705.

8. 3AJIAYA. Teno, nmoBepxHocth kotoporo F; = 0,6 Mz, creneHb 4epHOTHI €1 = 0,9 m
cpenusisi Temneparypa t; = 500 oc, HarpeBaeTcsl B IE€YM, MOBEPXHOCTbh CTEH KOTOPOM
uMeeT Temrepa- Typy to = 1400 0C, F, =3 M2, g = 0,8. Onpenenuth pe3ynbTUPYIOINMA
TEIJIOBOM IOTOK.

9. 3AIAYA. Bo CKOJBKO pa3 M3MECHHTCS IMPHUBEACHHAS IMOTJIOMATENIbHAS CIIOCOOHOCTD,
eCITM MEXIy JBYMS ILIOCKONapaielbHbIMU ToBepxHOcTsMH (A; = 0,7; A, = 0,8)
MMOMECTUTH OJIMH DKPaH, UMEIOIIHH OTpaxkaTelbHYI0 criocooHocTh R = 0,5.

b1.B.03 «CuctemMbl NPOMBIILJIEHHOT0 TENJIOCHAOKEH U

1. 3ATAYA. OnpenenuTs TEMJIOBbIE TOTEPH U MAZEHUE TEMIEPATYPhI BOIBI IS
OJTHOTPYOHOT'0 M30JIMPOBAHHOTO TEIJIONPOBO/IA NATBHETO TEMJIOCHAOKEHHUS,
MPOJIOKEHHOTO OECKaHAIBHO, 10 caeayromuM qanaeiM: d, / d, = 920/898 mm; £ =40
km; G = 1000 kr/c; t; = 180 0C ;Temneparypa Bo3ayxa t0 =5 0C; duz = 80 mMm; Au3 =
0,12 Br/m rpan ; h= 1,8 m; Arp = 1,8 Bt/m rpaa. st onipeaesieHust TOIIIMHBI
(UKTHUBHOTO CJI0S TPYHTa KOA(PGUIIUMEHT TETJIOOTAAYH OT OBEPXHOCTHU 3€MIIH K
Hapy>KHOMY BO31yXy NpUHATH o0 = 18 BT/M2rpan. MecTHbIE TEIUTOBBIE IOTEPU yUECTh
kodpdummentom 3 = 0,2.

2. 3AJIAYA. PaccuutaTh TemmnepaTypy B KOHIIE HapoINpOBO/a C YUETOM TEIUIOBBIX MOTEPh
o juinHe. Temneparypa napa B Hadazne napomnposoja tl = 200°C. Pacxox nmapa G = 32,5
Kr/c.

3. 3AJJAYA. [dnuna naponposoga L = 1500 m. ITomHOE Tepmuueckoe conpoTuBieHue R =
0,85 m-K/BTt. Cpennss temnoeMkocTs napa npu temmneparype tl: Cp = 2400 Ix/(xr-K).
Temnepa- Typa HapyxHOro Bo3ayxa t0 = 5°C.
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4. 3ATIAYA. Onpenenuts yaelbHOe THHEHHOE MTafeHUe AaBIEHUs I BOIBI C
TemnepaTrypoi t

=750C, mpoxoasiieit mo Tpydornposoay d = 100 mm co ckopocthio W = 0,2 m/c.
DKBUBAJICHTHAS IIEPOXOBATOCTH TpyoOorpoBoaa ks = 0,5 mm.

5. 3ANAYA. OmnpenenuTs TEIUIOBBIE IOTEPU M KOJIMUYECTBO BBINAJAIONIEI0 KOHAEHCATa IS
M30JIMPOBAHHOTO TApONpPOBO/Ia HACHIIIEHHOTO Tapa, MPOJOKEHHOTO Ha OTKPBITOM
Bo3ayxe. Jlanueie s pacdera cinemyrone: du/ds = 219/207 mm; £ = 500 m; P = 0,6
Mmlla (abc.); dys = 75 MMm; Ay; = 0,12 Bt/™ rpan ; to = -30 °c Ilpu pacuere mpuHATH
KOO(Q(UIMEHT TEIIOOTAaYH OT MOBEPXHOCTH M3OJSIMH K BO3LYXY o = 23 Br/m°rpan.
MecTHbIe TeTUIOBbIE TOTEepH yuecTh Kodddummentom = 0,25.

b1.B.05 «TenmmomaccooOMeHHOe 000py/1I0BaHHE ITPeANPUATHII

1. 3AJIAYA. Onpenenutb mIomagb TMOBEPXHOCTHU Harpena BOJIO-BOJISTHOT'O
TEIUIOOOMEHHUKA THMa «Tpyba B TpyOe». ['peromias Boxa IBUKETCS MO BHYTPEHHEH
CTaJIbHOU TpyOe n mMeeT TeMrieparypy Ha Bxoge t',.; = 95 €. Pacxox rperomieit Boubl Gy
= 2100 kr/4. HarpeBaemasi Bojia JBMXKETCS] IPOTUBOTOKOM TI0 KOJIBLIEBOMY KaHAITy MEXIY
TpyOamu u HarpeBaercs ott',., = 15C no t";,,cg = 55°C. Pacxon narpeBaemoii Bojabl Gy =
3000 xr/u. KoaddunueHT Temionepeaadd B TEIIO0OOMEHHUKE MPUHATH paBHbIM K = 1800
Br/m>. K. IloTepsiMH TEIUIOTHl 4epe3 BHELIHIOI I[IOBEPXHOCTh TEILIOOOMEHHHUKA
peHedpeys.

2. 3ATAYA. Onpenenuth pacxo] TPEOMIETo Mapa M MOBEPXHOCTh HArpeBa MapOBOSTHOTO
TeII000MEHHUKA, €CM M3BECTHBI pacxoj HarpeBaemoit Boabl G = 2,6 Kkr/c, AaBieHue
IPEroIIEero cyxoro HacheieHHoro napa P = 0,12 Mlla, temnepaTtypa HarpeBaeMoil BOJIbI
Ha BXoje B TemnooOMeHHMK f,’ = 5 €, Temmeparypa HarpeBaeMoil BOALI Ha BBIXOJE M3

Termoobmennrka  t" = 55 C, xooddumment Ttervonepemaun k =1,2 kBr/m® K.
Kosdpdunment, yuuTeiBaromuii moTepu TEIUIOTHl TEINIOOOMEHHHUKOM B OKPYKAIOILYIO
cpeny, npussTh 1=0,97.

3. 3AIAYA. B nporiecce cymku BIaXHOTO Marepuaiia u3 Hero ynaisercs 100 kr/4 Bmarwm.
HauansHoe cocrostHne Bo3nyxa (mo kxamopudepa): to = 10 °C ; ¢o = 0,7, Ha BeIXOzAE U3
cymminku: tp = 44 °C; ¢ = 0,5. Onpenenuts pacxoa CyXoro BO3JyXa M TEIUIOTHI B
TEOPETUYECKOM IPOLIeCCe CYIIKH, a TaKXKe MapamMeTpbl CYIIMIbHOIO areHra Iocie
kasopudepa.

4. 3AJIAYA. B cymuiky noctynaer cMech AbIMOBBIX I'a30B C MapaMeTpaMu tg =
1000%C ud; = 60 r/kr B koimuectBe 60% 1 aTMOC(hEpHOTO BO3IyXa C TTapaMeTpaMu
to = 25°C ug@o = 0,6 B xonmuuectBe 40%. Temmneparypa CymnIbHOTO areHTa Ha
BbIX0J1e U3 cymmikuty, = 120 CG. Onpenenuts: - mapaMeTpbl CMECH Ha BXOJIE B
CymmiKy ey , tem , Hew; YACTBHBIN pacXxo CYIIMIBHOTO areHTa; pacxo/] TerIOThI

Ha CYUIKY.
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2.14. Yueono-memoouueckoe obecneuenue

1. CemenoBa, T. Il. I'maporazoaunamuka : koHcrekt jeknuii / T. I1. CemenoBa, 0. U.
TaprakoBckuii. -  Maraurtoropck :  MITY, 2011, Pexum  gocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=1011.pdf&show=dcatalogues/
1/1 119223/1011.pdf&view=true (Jlorun: Yurarens1, [laposs: 111111).

2. CoxkomnoBa, M. C. MexaHuka XHIKOCTH U Ta30B : npaktukyMm / M. C. CokomnoBa, A. B.
Tuxonos, M. A. Jlememiko ; MI'TY. - Marautoropck : MI'TY, 2017. Pexxum nocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3404.pdf&show=dcatalogues/
1/1 139648/3404.pdf&view=true (Jlorun: Yurarensl, ITapoas: 111111).

3. Cemenos, 1O. I1. OcHoBBI TerioMaccooOMeHa [DIIEKTPOHHBIN pecypc]: yueb. mocooue /
I0.I1. CemenoB. — Mocksa : UTHOPA-M, 2019. — 246 c.

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

4. Kupwuiun B.A. Texuudeckas TepMOAMHAMUKA | Y4eOHUK 151 By30B /| Kupwiun B.A. -
M..:U3narenbckuii IIOM MDBU, 2019. Pexxum
noctyna:http://www.studentlibrary.ru/book/ISBN9785383011560.html

5. Asmronun, E.I'. McTOYHHKE M CHCTEMBI TEIUIOCHAOKEHHUA. TEIUIOBBIE CETH M TEILIOBBIE

myHKTHI : yaeOHuk / E.I'. ABmionnH. - Mocksa; Bomorna : Uuadpa-Umxkenepus, 2019. -
300 c. Pexxum moctyma: https://new.znanium.com/catalog/product/1053396

6. HWonun A.A., 'a3ocHaOxkeHue : Y4eOHUK [Jsi CTYJEHTOB BY30B IO CHEIHAIBHOCTH
"TennorazocHabxenne u BeHTwsanusa" / Monun A.A., Xuma B.A., Aptuxosuu B.B.,
ITmonux M.I'. - M. : U3garensctBo ACB, 2012. - 472 c. - ISBN 978-5-93093-729-9 -

Texkcr : oanextponnsii // DOBC "Koncymerant crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785930937299.html - Pexxum poctyma : mo
MOJITTUCKE.

7. bypos B.Jl., TenoBsle 3/eKTpHUUECKUE CTaHIMY : yueOHUK a5 By30B / B.JI. Bypos, E.B.
Hopoxos, J.Il. Enuzapos u np.; nox pea. B.M. JlaBeiruna, A.C. Cemnosa, C.B. [{anesa. -
2-e u3a., mepepad. u gom. - M. : MOU, 2020. - ISBN 978-5-383-01420-2 - Tekcr :

anektpoHHsld /[ OBC  "Koncymprant  crygentra'  :  [cair]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014202.html - Pexum pmoctynma @ 1o
MOJIITUCKE.

2.1.5. Pexomenoayuu o0yuaroumumca no n0020MoeKe K 20Cyo0apcmeeHHoMY IK3AMEHY
IloaroToBKa K TECTUPOBAHUIO

[Tpy moOAroTOBKE K TECTUPOBAHUIO O0y4aroUleMycs PEKOMEHIYeTCsl BHUMATEIbHO U3YYHUTh
CTPYKTYpY TE€CTa, OLIEHUTh OOBEM BPEMEHH, BBIIEISEMOr0 Ha JIaHHBIM TECT, yBUETh, KAKOTO THIIA
3alanusi B HeM cojepxkarcs. CrlenyeT HauMHATh OTBEYaTh HA T€ BOMPOCHI, B IMPABHIBHOCTU
pEeLIEHHs] KOTOPBIX HET COMHEHMH, MOKa HE OCTaHAaBIIMBAasChb HA TEX, KOTOPHIE MOTYT BBI3BaTh
nonrue pasgymbs. HeoOXoaumMo BHHMATENbHO YMTATh 3aJaHHsS 10 KOHIIA, HE MBITasICh MOHSTh
YCIIOBUS «TI0 TIEPBBIM CJIIOBaM» WJIH BBITIOJIHUB TOJOOHBIE 3aJaHUsI B MPEABLIYIINX TECTUPOBAHUIX
- 3TO IPUBOJUT K OIIMOKaM B CaMBIX JIETKUX BoIpocax. PeKOMeHIyeTcsi MpOmyCTUTh BOIIPOC, €CIIU
oOyyaroIuiicss He 3HAaeT OTBETa WJIM HE YBEPEH B €ro MpPaBUIBHOCTH, YTOOBI MOTOM K HEMY
BepHYThCs. Hy)XHO IymaTh TOJNBKO O TekymeM 3aaanuu. Kak mpaBuiio, 3ajaHus B TecTaxX He
CBSI3aHBI JIPYT C JPYTOM HEMOCPEICTBEHHO, ITOATOMY HEOOXOJMMO KOHIEHTPHUPOBATHCS HA TaHHOM
BOMNPOCE M HAXOJIUTh PELICHMs, MOAXOIAININEe UMEHHO K HeMy. OOyuarommuiics MOXXET He MCKaTh
Cpa3dy MpaBUJIBHBIA BapHaHT OTBETA, a IOCIEIOBATEIbHO HCKIIOYATh TE€, KOTOPBIE SIBHO HE
oAXOAAT. MeTol HCKIIFOUEHHS MTO3BOJISET B UTOI€ CKOHLUEHTPUPOBATh BHUMAHNUE HA OJHOM-ABYX
BEPOATHBIX BapuaHTax. CienyeT pacCUUTHIBATh BBHIIIOJIHEHUE 33JaHUN TaK, YTOOBI OCTAIOCh BPeMsI
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Ha IPOBEPKY U JopaboTky. Heo6xoaumo cBecTH K MUHUMYMY MPOLIECC YraJblBaHUs MPaBHIIbHBIX
OTBETOB.

[Ipy mMOArOTOBKE K TECTHPOBAHUIO OOYYAIOLMIEMYCS CJEIyeT HE IPOCTO 3aydyuBaTh,
HEOOXOAMMO TOHATH JIOTHKY H3JI0)KEHHOTO MaTepuaja. JTOMY CIOCOOCTBYET COCTaBIICHHE
pa3BepHYTOro IjIaHa, TabIuI], cXeM. BoJblnyl0 MOMOIIs OKa3bIBalOT OMYyOIUKOBAHHBIE COOPHHUKH
TecToB, IHTepHET-TpeHaKephl, MO3BOJIAIOIINE 3aKPEIUTh 3HAHUS U IPUOOPECTH COOTBETCTBYIOIINE
MICUXOJOTMYECKHE HABBIKU CAMOPETYIIALUNA U CAMOKOHTPOJIS.

IToaroToBKa K NHCbMEHHOMY OTBETY

Bo Bpemst moaroToBKH 00yJaromemMycsi ciaeayeT IpaBUIbHO COCTaBUTh NMCbMEHHBINA OTBET.
XO0poIIo CTPYKTYPUPOBAHHBIM OTBET J0JKEH COJIEpKaTh B ceOe ClIeIyIoIIe MyHKThI: ONpeIeIeHne
[JIABHBIX TEOPETUYECKUX IOJOKEHUM M TEPMHUHOB; IIPUMEPHI IO TEME BOIPOCA; PA3HBIE B3IJISAIbI
YUEHHBIX Ha 3aJlaHHBINi Borpoc. O0yyaronemMycs peKOMEHAYETCs MOIKPEIUISATh OTBET CChUIKAMH Ha
yueOHbIe MOCOOUsI M IUTaTaMHU YYEHBIX, U3Yy4YalOIIUX TeMy Bompoca. PekoMeHayeTcs OIEHHUTH
OTBET C pa3HbIX CTOPOH. Eci B 0TBeTE 00y4JatonIuiicss NCIOIBb3yeT COKPAIICHUS, HY)KHO TTOSICHUTb,
Kak oHHU pacumdpobiBatoTcs. ClieyeT CTpOro OTBEYaTh Ha MOCTABICHHBIN BOMPOC U HE MBITATHCS
HanucaTh JIMIIHIOK WH(POpPMAIUIO, IPU ATOM OTBET HA BOMNPOC JOJDKEH OBbITh MaKCHUMAaJbHO
nosiHbIM. [lepen HanucaHnuem oTBeTa Ha Oymare He0OXOJUMO COCTaBUTh IIPUMEPHBIN IJIaH OTBETA
Ha IK3aMEHAIMOHHBIN BOIIPOC, YTOOBI BHECTH B OMJIET BCIO HYKHYIO0 HH(popMaruio. Kaxeiii oTBeT
JOJIKEH UMETh JIOTUYECKOE 3aBEPILICHUE U COJIEPKATh BbIBOJIBI.

Pabora ¢ yuebHo# auTeparypoil (KOHCIIEKTOM)

IIpu paborte ¢ nureparypoil (KOHCHEKTOM) MPH MOJrOTOBKE K HK3aMEHY OOeIlaroIIeMycs
PEKOMEHYeTCS:

1. TloaroToBUTh HEOOXOAMMYIO HMH(DOPMAIIMOHHO-CIIPABOYHYIO (CIIOBAapH, CIPABOUYHUKH) M
PEKOMEHIOBAaHHYIO HayYHO-METOAWYECKYIO JUTeparypy (yuyeOHuKH, ydeOHble mocoOust) JUis
MIOJTyYEeHHs UCUEPIIBIBAIOIIUX CBEJCHUN MO KAKIOMY IK3aMEHAIlMOHHOMY BOIIPOCY.
2. YTOYHUTH HAJIMYUE COZep KaHus U 00beM MaTepHaia B JIEKIHUAX U yUeOHOH JuTepaType uis
PaCKpBITHS BOTIPOCA.
3. JlomonHUTh KOHCHEKTHl HeAOCTamouell nHpopMmauued IO OTIENbHBIM aclekTaMm, 0e3
KOTOPBIX HEBO3MOXKEH TIOJTHBIA OTBET.

OCHOBHBIE BHJIBI CUCTEMATH3UPOBAHHOM 3aITMCH TPOYUTAHHOTO:
— aHHOTHUPOBaHWE — TPEICNBFHO KpaTKoe CBS3HOE ONKMCAHUE MPOCMOTPEHHOW WIIH
MPOYUTAHHON KHHTH (CTaTbH), €€ CO/ICPIKaHMs, NCTOYHUKOB, XapaKkTepa M Ha3HAYCHUS;
— IUTAHUPOBAHUE — KpaTKas JIOrHyeckasl OpraHnu3alus TEKCTa, pacKphIBAIONIasi COIEPIKaHUE U
CTPYKTYpY N3y4aeMOro MaTepHaia;
— TE3UpOBaHHE — JIAKOHUYHOE BOCIPOM3BEICHUE OCHOBHBIX YTBEpKIEHHH aBTOpa 0e3
MpUBJICUYEHUS (PAKTUYECKOTO MaTepHaa;
— [OUTHPOBAHHE — JOCIOBHOE BBIITMCHIBAHUE U3 TEKCTA BBIACPIKEK, N3BIICUCHUH, Hanboee
CYIIECTBEHHO OTPAXKAIOIIUX Ty HJIM HHYIO MBICIIb aBTOPA;
— KOHCHEKTHPOBAHUE — KPATKOE U TOCIIEJ0BATEIILHOE U3I0KEHNUE COAECPIKaHUs TPOYUTAHHOTO.
4. PacrmpenenuTh BeCh MaTepHall Ha YacTU C YY€TOM HMX CJIO0XHOCTH, COCTaBUTh Ipaduk
MOJITOTOBKH K 9K3aMEHY.
5. BHuMmarenbHO NpouUMTaTh MaTepuall KOHCIEKTa, y4yeOHWKa WM APYroro MCTOYHHKA
nH(pOpMaINY, C LEIbI0 YTOYHEHUH OTICNBHBIX MMOJIOKEHUH, CTPYKTYpHPOBaHUS HHPOPMALIUH,
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JIOTIOTHEHUS Pab0YUX 3aIUCEH.

8. [IoBTOpHO MPOYHUTATH COACPIKAHKME BOMPOCA, MPOITYCKas WK OErjIo MPOoCMaTpHBas TC YacTH
MaTepuaja, KOTOpble ObLIN YCBOCHBI HA IIPEIBIIYIIEM dTaIle.

9. IIpounTare emie pa3 mMarepuali C YCTAaHOBKOW Ha 3allOMHUHAHUE. 3allOMUHATH CIEIyeT He
TEKCT, @ €r0 CMBICT M €ro JIOTHKY. B mepByro odepenb HEOOXOAUMO 3allOMHHUTH TEPMUHBI,
OCHOBHBIC OIPEACTCHUS, MOHITHS, 3aKOHBI, MPUHIUIBI, AKCHOMBI, CBOWCTBA HM3y4aeMbBIX
IIPOLIECCOB M SIBJICHHUI, OCHOBHBIC BIIUSIOIINE (DAKTOPHI, UX B3aUMOCBsI3U. [10JIe3HO COCTABIATh
OIOPHBIC KOHCIICKTHI.

10. MHoOrokpaTHOE MOBTOPCHHE MaTepHaja C IOCTCIICHHBIM «CXKMMAaHHEM» €ro B 00beMe
CIOCOOCTBYET XOPOIIEMY YCBOSHUIO U 3aIIOMHHAHUIO.

11. B mocieaHuit IeHb MOJATOTOBKH K 9K3aMEHY CIICAYET MPOrOBOPUTH KpaTKHUE OTBETHI HA BCE
BONPOCHI, @ HA TE€X, KOTOPBIC BBI3LIBAIOT COMHEHUS, OCTAHOBUTECH 00JIee MO JPOOHO.

3. [lopsiAoK MOATOTOBKHU U 3alIIUTHI BHIMYCKHOMN KBATU(UKALMOHHONH PaGoThI

BoinonHenue u 3amuTa BBITYCKHON KBalM(PUKAUOHHON pabOThI SBISETCS OJHON U3
(hopM TOCyIapCTBEHHON UTOTOBOM aTTECTAIIHH.

[Ipu BBHINOJTHEHUH BBITYCKHOW KBAIM(UKAIMOHHONW pabOThI, 00yJaroIuecs TOJIKHBI
[I0Ka3aTh CBOM 3HAHUS, YMEHUS U HABBIKU CAMOCTOSATENbHO PELIaTh HA COBPEMEHHOM YPOBHE
3ajauu cBoeil npodecCuoHaNbHOM AesITeIbHOCTH, TPO(ECCUOHANBHO U3JIaraTh ClIeUAbHYIO
MHGOPMALIUIO, HAYYHO apryMEHTHPOBATh U 3alUILIATh CBOIO TOUKY 3PEHUS.

OOyuaromuii, BHIIOJHSIOIMI BBITYCKHYIO KBaJM(UKALIMOHHYIO paboTy AOKEH
M0Ka3aTh CBOIO CIIOCOOHOCTb U YMEHHE:

— OnpeAesATh U POpMyIUpOBaTh MPOOIEMY UCCIIEAOBAHMS C YIETOM €€ aKTYalbHOCTH;

— CTaBUTb LIEJIM UCCIIEIOBAHNUS U OTIPENIENIATh 3a/1a4l, HEOOXOMMBIE /11 UX JOCTHKEHMUS;

— aHaJIM3MPOBATh U 0000IATh TEOPETUUECKUNA M IMITUPUUYECKUI MaTepHall 1o TeMe
WCCIIEIOBaHMsI, BBISBIISATH IPOTUBOPEUHS, 1E1ATh BBIBOIBI;

— IPUMEHSATh TEOPETUUECKHUE 3HAHUS ITPU PEILICHUH TPAKTUUYECKHUX 33/1a4;

— Jie7aTh 3aKJII0YeHHe 110 TeME MCCIIeI0BaHus, 0003HaYaTh NEPCIEKTHBBI JaIbHENUIIET0
U3Y4EHHUs] HCCIIEyEMOI0 BOIIPOCa;

— 0(pOopMIISITH pabOTy B COOTBETCTBUU C YCTAaHOBJICHHBIMH TPEOOBAHUSIMU,

- BBINIOJIHATH TEPMOAMHAMMYECKUN aHAJIN3 LIUKJIOB TETUIOBBIX MAILNH C LIEJIBIO
ONITUMH3AIMU UX PabOUNX XapakTepucTuk U Makcumuzauuu KITJT;

- paccuuThIBaTh TeMIeEpaTypHble ToJig (MOJs KOHLEHTpalUid BEIIeCTB) B IOTOKax
TEXHOJIOTUYECKMX JKUJIKOCTEM M Ta30B, B JJIEMEHTAaX KOHCTPYKUMH TEIUJIOBBIX U
TEIJIOTEXHOJIOTMYECKUX YCTAHOBOK C II€JIbI0 MHTEHCU(DHUKAIMHU MPOLIECCOB TEMIoMaccooOMeHa,
o0ecreyeHrss HOPMAJIbHOTO TEMIIEpaTypHOTO0 pexXHuMa padOThl 3JIEMEHTOB 000OpyNOBaHUSA U
MUHUMU3ALNN TOTEPH TEIJIOTHI; PACCUUTHIBATH IIEPEAaBacMbl€ TEMIOBBIE IOTOKH;

- OLIGHMBATh NOTEHIMAT 3HEProcOepekeHus Ha OOBEKTE JEeATENbHOCTH; IUIAHUPOBAThH
MEpPOIPUATHS 1O HHEProcOEPeKEHUI0 U OLIEHWBATh HX SKOJOTHYECKYI0 U SKOHOMHYECKYIO
3¢ PEeKTUBHOCTB;

- COCTaBJIATh U PACCUUTHIBATH TEIUIOBBIE CXEMbI HCTOUYHUKOB TEIJIOCHAOKEHUs, BHIOUPATh
ux o0opynoBaHHME, PEKHUMBI pabOThI; MCIONB30BaTh BTOPUYHBIE SHEPreTHYECKHE PECYPCHI
MPEANPUATHH ISl TEHEPALlUU TEIUIOTHI U 3JIEKTPOIHEPTUH;

- aHAIM3MPOBATh MaTepUalbHblE M  TEIUIOBbIE OalaHChl KOTEIbHBIX  arperaros,
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paccuuThIBaTh ONTHUMAJIbHBIE TEIJIOBOCHPUSTHS U HAJEKHOCTh IBM)KEHHSA pabOdMX BEIIECTB B
AJIEeMEHTaX KOTEJIbHBIX YCTAHOBOK; OOecre4ynBaTh HAJEKHYH0O M SKOHOMUYHYIO paboTy
OCHOBHOTO U BCIIOMOTaTeJIbHOT0 000pYAOBaHHUsSA, pa3pabaTbiBaTh MEPONPUATHS IO 3alIUTe
OKpPY’Karolllel CpeJibl;

- palliOHaJIbHO BBIOWPATh KOHCTPYKIIMH, BBIMOJHITH TEXHOJOTHYECKUE  PaCUCThI
TEIJIOMAaCCOOOMEHHBIX YCTAHOBOK JUJII  ONPENENEHHBIX MPOIECCOB, MPUMEHSATh METObI
1enecoo0pa3Hoil  MPOMBIIUICHHON — OKCIUTyaTallid WX, HamlpaBleHHbIE HA JIOCTHIKCHHUE
MaKCUMaJIbHOM MPOU3BOAUTEIIBHOCTA MPU MHUHUMAIBHBIX 3aTpaTaXx M BBICOKOM KauyecTBE
FOTOBOM POYKLIMH.

3.1 IloaroToBUTENbHBIN ITAN BHITNOJHEHUSI BHINYCKHON KBAJIH(PUKANMOHHOI padoThI
3.1.1 Boioop memwl uccneoosanusn

OOyuaronuiicsi CaMOCTOSITEIPHO BRIOUPAET TEMY M3 peKoMeHxyeMoro nepedns tem BKP,
npeAcTaBIeHHOT0 B npwiokeHun 1. OOywarommiicss  (HECKOJIBKO — OOyYaromiuxcs,
BbinonHsAommx BKP coBMecTHO), M0 NUCbMEHHOMY 3asiBICHHIO, UMEET IPABO MPEAJIOKUTH
CBOIO TEMY ISl BBIIYCKHOHM KBalU(UKALMOHHOM paboThl, B cilydyae ee OOOCHOBAaHHOCTU M
11eJ1IeCO00pa3HOCTH €€ pa3padOTKU Uil MPAKTUYECKOro NPUMEHEHHsS B COOTBETCTBYOILIEH
obmacti  NpoecCHOHANbHOM  JeSATEeIbHOCTH WIH Ha  KOHKPETHOM 00BbeKTe
npodeccuoHanbHON aAeaTenbHOCTH. YTBepkaeHue TeM BKP u HazHaueHue pykoBoauTens
YTBEP)KAAETCS MPUKA30M 110 YHUBEPCUTETY.

3.1.2 @ynukyuu nayunozo pykogooumens

JIisi TIOATOTOBKM BBIMMYCKHOW KBaTU(UKAIMOHHOW palbOThl CTYACHTY Ha3zHA4YaeTCs
PYKOBOJUTEINb U, IPH HEOOXOAUMOCTH, KOHCYIbTAHTHI.

PykoBogutenr BKP momoraer oOyuaromemycs chOpMyaupoBaTh OOBEKT, MPEAMET
WCCIIEIOBaHMs, BBIIBUTH €ro aKTyalbHOCTh, HAyYHYI0 HOBHU3HY, pa3paboTaTh IJaH
WCCIIeIOBaHMS; B MpoIiecce padOThI MPOBOIUT CHCTEMAaTHYECKHE KOHCYIbTAIIUH.

[ToaroroBka BKP oOyuaromumcst 1 0T4eT mepesl pyKOBOJUTEIEM Pealn3yeTcsl COrNIacHO
KaneHaapHomy rpaduky padoTsl. Kanennapueiii rpaduk paboTsl 00ydaroerocsi CocTaBiuseTcs
Ha Bech nepuoj BoimosHeHus BKP ¢ ykazanuem odepeHOCTH BBIMOTHEHUS OTACIBHBIX ITAINOB
Y CPOKOB OTYETHOCTH T10 BHITIOJTHEHUIO pa0OTHI TIEPE PYKOBOAUTEIICM.

3.2 TpeGoBaHus K BHINYCKHOI KBaTU(pUKANMOHHON padoTe

[Tpu moaroTOBKE BHIMYCKHOW KBaTM(PUKALMOHHOM pabOTHI CTYJIEHT PYKOBOJCTBYETCS
METOJINYECKUMH yKa3aHUSIMU:

Aranutos, E.b. MeToanka BbINOIHEHUS BBITYCKHON KBAIH(UKAMOHHONW pabOTHI JIst
na-nipasienuit 13.03.01 u 13.04.01 [DnexTponHHbIil pecypc]: yuebHoe mocoowue /
E.b. AranutoB, M.C.Cokonoga, C.B. Kaprasnes, M.A. Jlememko, C.B. Marsee: ®I' bOY
BO «Marnutoropcknii rocyapcTBeHHbIN TeXxHHUUecknil yHuBepcuret uM. [.J11. HocoBay,
2018. — 1 snexTpon. ont. muck (CD-R).Pexxum mocrymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3608.pdf&show=dcatalogues/1/152
4579/3608.pdf&view=true u okaaTbHBIM HOPMATUBHBIM akToM yHHBepcutera CMK-O-
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CMI'TY-36-20 BeimyckHas kBaM(puKalMoOHHAas padboTa: CTPYKTypa, CoAepiKaHue, oomme
IIpaBHJia BBIIIOJIHCHUA U Oq)OpMJICHI/ISI.

3.3 IlopsiaoK 3a1UTHI BBINYCKHOH KBATU(PUKATHOHHON padoThI

3aKkoHUEHHAs] BBIMYCKHAs KBaNU(UKANMOHHAS padoTa JJOJDKHA TIPOUTH MPOLETypy
HOPMOKOHTpOJIS, BKJIOYas MPOBEPKY Ha OO0bEM 3aMMCTBOBAHUN, a 3aTeM IMpelCcTaBiIeHa
PYKOBOIUTENO JIsl 0(hOpMIICHHS MMCbMEHHOTO OT3bIBA.

Bremycknass kBanudukanuoHHas paboTa, MOJANKCAHHAS 3aBenyroluM Kadeapoil,
UMEIoasi OT3bIB  PYKOBOAUTENsT pabOThl, JOMyCKaeTcs K 3allUTe W Iepefaercs B
rocyJapCTBEHHYIO PK3aMEHALMOHHYI0 KOMHCCHIO HE IMO3/IHEE, YeM 3a 2 KaJICHIApHBIX JTHA J10
JaThl 3aIIUTHI, Takxke paboTa pa3Memaercs B OAJICKTPOHHO-OMOIMOTEYHOW CHUCTEME
YHUBEpCHUTETA.

OObsiBIIeHHE O 3alIMTE BHIMYCKHBIX pa0OT BHIBEIIMBAETCA Ha Kadeape 3a HECKOJBKO
THEW 0 3aIUTEL.

3amuTa BRITYCKHON KBaTU(UKAIMOHHOW PabOThI MMPOBOIUTCS HA 3aCEIaHUN TOCYAapCT-
BEHHOH 7K3aMEHALlMOHHOW KOMMCCHUU M SIBJISETCS NyOJMYHOW. 3ammra OJHOW BBITYCKHOM
paboTHI He dodicha npesvtuiams 30 Mmunym.

st coobnieHnst 00yJaroneMycst penocTaBisiercss He oonee 10 munym. CoolOuieHue
no coxaepxxanuo BKP compoBokgaercs HeoOXoIuMbIMH Tpad@UUECKUMU MaTepuaiaMu W/WiH
mpe3eHTaluel ¢ paszgaToyHsiM  Matepuaniom ans wieHoB [DOK. B I'DK moryr ObiTh
MPEACTABJICHBl TaKXKe APYrHMe MaTepHallbl, XapaKTEPU3YIOUIME HAYYHYH0 U MPAKTHYECKYIO
LeHHOCTh BbINOJHEHHONM BKP — meuaTHbie cTaThu ¢ yuyactueM BblyckHUKa 1o teMe BKP,
JOKYMEHTBI, yKa3blBalolllue Ha mnpakTtuyeckoe mnpumeHenne BKP, wmakersl, 00pa3ibl
MaTepuaioB, U3 U T.11.

B cBOEM BBICTYIUIEHUH CTYJEHT JIOJKEH OTPa3UTh:

— coziepkaHue MPoOJIEeMbl U aKTYaJIbHOCTh UCCIICI0BAHMS;

— 1eNb U 33J1a4M UCCIIEOBaHUS;

— 00BEKT U MPeIMET UCCIICIOBAHMS;

— METOJIMKY CBOET0 UCCIIEA0BaHUS;

— MOJIyY€HHbIE TEOPETUUECKUE U TPAKTUUECKHUE PE3YIbTaThl UCCIEAOBAHUS;
— BBIBO/IbI U 3aKJIFOYECHHUE.

B BBICTYIIIIEHNN TOJDKHBI OBITH YETKO 0003HAYEHBI Pe3yJIbTaThl, MOJYUYCHHBIE B XOJI€ UC-
CJIeIOBaHMsI, OTMEYCHA TEOpETHUECKass W MpaKTUYeCKas IEHHOCTh MOJYYCHHBIX Pe3yJIbTaTOB.
[To okOHUaHUM BBICTYIICHUS BBITYCKHUKY 33JIal0TCSl BOTPOCHI TTO TeMe ero padboTsl. Bompocs!
MOT'YT 3aJlaBaTh BCE MPUCYTCTBYIOIIKE. Bce BOMPOCH MPOTOKOIUPYIOTCA.

3aTeM  CIIOBO  MPEJOCTABISIETCS  HAYYHOMY  PYKOBOJMTENIO, KOTOPBIA  JaeT
XapaKTEePUCTUKY paboThl. [Ipu OTCYTCTBUM PYKOBOJMTENS OT3BIB 3aUWTHIBACTCS OJHUM U3
yinenoB ['OK.

3atrem mnpexacenarens ['OK OpPOCHT NPHUCYTCTBYIOIIMX BBICTYIUTh IO CYIIECTBY
BBIMYCKHONH  KBaTM(UKAMOHHOW  paboThl.  BBICTYIUIEHHS ~ 4YJI€HOB  KOMHUCCHH U
MPUCYTCTBYIONINX Ha 3amuTe (70 2-3 MHUH. Ha OJHOTO BBICTYMAIOIIET0) B MOPSIKE CBOOOIHOMN
JUCKyCCUH W OOMEHa MHEHHSIMH HE SIBISIOTCS O0O0S3aTeNbHBIM D3JEMEHTOM IPOIEIYPHI,
MO3TOMY, B CJIy4ae OTCYTCTBUS JKETAIOIINX BBICTYIUTh, OH MOXKET ObITh OMYIICH.

[Tocne muckyccuu Mo Teme pabOThI CTYIEHT BBICTYMAET C 3aKIIOYUTEIBHBIM CIIOBOM.
DTHKA 3alIUThI TPEIMUCHIBACT TIPU ATOM BBIPA3UTh OJIATOJJAPHOCTh PYKOBOJIUTEIO U
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PEIEH3EHTY 3a MPOJICIIaHHYI0 padoTy, a Takxke wieHaMm ['OK u BceM npucyTCTBYIONIMM 32
BHUMAHUC.

3.4. KpuTepuu olleHKH BbINYCKHO# KBAJH(UKALMOHHONH padoThI

Pesynpratel 3amutel  BKP  ompenensitorcst  OUEHKamMu:  «OTJIMYHO»,  «XOPOLLIO»,
«YIOBJICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHOY» H OOBSIBISIFOTCS 8 O€Hb 3AUiUmbl.

Pemenne 00 oleHke NpUHUMaeTcs Ha 3akpeiToM 3acenanuu [DK mo oxoHuaHum
MpOLIeAYphl 3alllUTHl BCEX pabdOT, HaMEUEHHBIX Ha JaHHoe 3acenanue. s omenku BKP
rOCyJ1IapCTBEHHAsI 3K3aMEHALIMOHHAsI KOMUCCHS PYKOBOJICTBYETCS CIAEAYIOIIUMHU KPUTEPUSIMH:

— aKTyaJIbHOCTb TEMBI;

— HAyYHO-TIPAKTUYECKOE 3HAUEHHEM TEMBI;

— Ka4eCTBO BBIOTHEHUS pabOThI, BKITIOYAs JEMOHCTPALIMOHHBIE U MPE3EHTAIMOHHbIE MaTepUabl;
— COJIepKaTeIbHOCTh JOKJIaJa U OTBETOB HAa BOIIPOCHI;

— YMEHHUE MPEICTaBIATh paboTy Ha 3alUTe, YPOBEHb PEUEBOM KYIbTYPHI.

- OLICHKA U PEKOMEHAAIMN PYKOBOUTEIIS,

— MOJIHOTA PACKPBITUS UCCIEAYEMOU TEMBI;

— IPOJYMAaHHOCTh METOJIOJIOTUHU U anmnapara UCCIIeI0BaHUsl, COOTBETCTBHE UM CIECIAHHBIX
aBTOPOM BBIBOJIOB.

Ouenka «oTaum4Ho» (5 OaUIOB) BBICTABISCTCS 3a TIIyOOKOE PACKPBITHE TEMBI, MOJHOE
BBIMOJIHEHUE [IOCTABJICHHBIX 3aJay, JIOIMYHO U3JI0XKEHHOE COJEp)KaHhe, KayeCTBEHHOE
oopmienue paboOThl, COOTBETCTBYyIOLIEE TPEOOBAHUSAM  JIOKAJIbHBIX AKTOB, BBICOKYIO
COJIEpKATENIbHOCTh JIOKJIaJa U JEMOHCTPAllMOHHOIO MaTepualla, 3a pa3BEpPHYTbIE U IOJIHbIE
OTBETHI Ha BoNpockl wieHoB ['OK;

OI_ICHKa «Xopouio» (4 68.)'[.]'[8.) BBICTABJISICTCA 34 IIOJIHOC PACKPBITUC TCEMBI, XOPOIIO
npopa60TaHHoe COACPIKAHUC 0e3 3HAYUTEIbHBIX HpOTI/IBOpe‘H/II‘/’I, B O(l)OpMJ'IeHI/II/I pa6OTBI
HMCIOTCA HC3HAUUTCIbHBIC OTKIIOHCHUA OT Tpe6OBaHI/II71, BBICOKYHO COACPIKATCIIbHOCTL AOKJIaAa U

ACMOHCTPAIIMOHHOI'0 Marcpualia, 3a HEOOJIbIIINE HETOUYHOCTHU IIprU OTBETAX HAa BOIPOCHI YJICHOB
I'OK.

O1eHKa «ya0BJIeTBOPUTENbHO» (3 0asia) BHICTABIISIETCS 32 HEMOJIHOE PACKPBITUE TEMBI,
BBIBOJIOB M NPEJIOKEHHH, HOCAIUX OOImuMH XxapakTep, B o(opmieHHHn paboThl HUMEOTCS
HE3HAYUTEJIbHBIE OTKJIOHEHUS OT TPeOOBaHMM, OTCYTCTBUE HAIJIAAHOIO NPEACTaBICHUs PabOThl U
3aTpyJHEHMS NIPU OTBETax Ha BONpockl wieHoB ['OK.

OreHka «HeyI0BJIETBOPHTENBHO» (2 Oania) BHICTaBISETCS 32 YAaCTUYHOE PACKPBITHE
TEMbI, HEOOOCHOBAHHBIE BBIBOJIbI, 32 3HAUUTEJIbHbIE OTKJIOHEHUS OT TpeOoBaHUN B 0(OpMIICHUH
U MpeACTaBIeHUU paboThl, Korja oOydaromuics 10MyCKaeT CYIIeCTBEHHbIE OIMOKHA IIPU OTBETE
Ha Bonpockl wiieHoB [ OK.

OrneHka «HeyI0BJIETBOPUTEILHO» (1 6amt) BeICTaBIsAETCS 32 HEOOOCHOBAHHBIE BBIBOBI,
3a 3HAUMTEJbHBIE OTKJIOHEHHUS OT TpeOoBaHMM B OQOPMIIEHMHM M TPEACTAaBIECHUU pPaldOTHI,
OTCYTCTBHME HArJSAHOTO MPEICTABIEHUsI padOThl, KOrjaa oOyJaromuiics He MOXKET OTBETUTh Ha
Borpocs! wieHoB ['OK.

OneHkn  «OTIMYHO»,  «XOPOLIO»,  «yNOBJICTBOPUTEIBHO»  O3HAYalOT  YCIIEHIHOE
IIPOXO0XKACHUE IOCYIapCTBEHHOIO aTTECTAlMOHHOIO UCIBITAHUS, YTO SIBJIAETCS OCHOBAHHUEM IS
BbIJIaYM OOY4YarolIeMycsi JOKYMEHTa O BbICIIEM OOpa30oBaHMU W O KBaJU(HUKAIMKU 00pasua,
YCTaHOBJICHHOTO MUHHUCTEPCTBOM HAyKH U BhICIIEro oOpazoBanus Poccuiickoit dexepanuu.
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11.

12.
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14.

15.

16.

17.

18.

19.

20.

21.

[Tpunoxenue 1
IIpumepHBbIii HepeYeHb TeM BbIILYCKHbIX KBAJIU(PUKANMOHHBIX
padort
Hccnenoanue paboThl KOHACHCATOPA MAPOBOI TYpPOUHBI MPUMEHUTEIHHO K YCIOBUSIM
TOLHOAO «MMK».
HccnenoBanue npoieccoB reHepaiyy 3JIeKTPOIHEPTHUH U TEIUIOTHI ISl IPOKATHOTO
IIPOU3BOJICTBA CTAJIH.
HccnenoBanue paboThl MapOBBIX TypOMH C YTHJIM3AlMel Terjia Ha KOMMYHalIbHOE
TEIIOCHA0KEHHUE C LIEIbI0 ONTUMU3ALINU.
HccnenoBanre BO3MOXKHOCTH MCIOJIb30BAHUS TEIIOTHI Pa3jMBaceMON CTald B 30HE
BTOPUYHOTO OXJIAXKICHHUS MAIIMHBI HENPEepPhIBHOIO JIUThS 3aroTOBOK ISt
reHEePaIMUAICKTPOIHEPTUH.
HccnenoBanrie BO3MOKHOCTH UCIONIB30BaHUS TEIJIOTHI PA3JIMBAEMOil CTalIH B 30HE
BTOPUYHOTO OXJIQXK]IEHUSI MAIIUHBI HEMPEPHIBHOTO JINThS 3arOTOBOK JIJISl T€HEpaIlun
X0J0/1a.
HccnenoBanue BO3MOXKHOCTH YBEJIMYEHHs BAKyyMa B KOH/IEHCATOpaX MMapoBbIX TYpOUH C
MPUMEHEHHUS TETUIOBBIX HACOCOB.
WccnenoBanue cucTeM reHepaiuu 3JIeKTPOIHEPTUH U TETUIOTHI IS
AJIEKTPOCTAJICIIIIABUIILHOTO TTPOU3BOICTBA.
HccnenoBanre BO3MOKHOCTH MOBBIIICHUS YHEPT03()(PEKTUBHOCTH BO3AYIIHBIX
TypOOKOMIIPECCOPOB.

HccnenoBanre BApMaHTOB YTUIIM3ALUK HU3KOMOTEHIIMATIBHON TEIIOTHI TaPOBLIX TYPOUH.
Uccnenosanue 3¢ pekTUBHOCTU NIEpeBOa pabOThl HACOCHBIX CTAHIUM yAaJeHHBIX

TEIUIONOTPeOUTENEH B pEKUM TEIJIOBOTO ITyHKTA.
HccnenoBanue paboThl OTONUTENBHBIX KOTEIbHBIX C UCIIOJIb30BAaHHEM MapOra3oBbIX
YCTaHOBOK C 11€J1bI0 MOBBIIIEHUS 3 (HEKTUBHOCTH.
HccnenoBanue cuCTeM TEIIOCHAOKEHUS TPOU3BOACTBEHHBIX TOMEIIEHUH C
HCII0JIb30BaHNEM HOBOI'O O0OPYI0BAaHUS C LIEIbIO MOBBIIICHUS
3¢ PeKTUBHOCTH.
Pa3paboTtka cxem npruMeHeHus! BBICOKOTEMIIEpaTypPHBIX T'a30MapOTypOMHHBIX YCTAHOBOK Ha
TOL npOMBIILIIEHHBIX TPEITPUATHIA.
PacyeTHO-aHamMTHYECKKE NCCIIEI0OBAHUS TONIOYHBIX YCTPONUCTB U THIPABINYECKUX CXEM
KOTEJIbHBIX arperaroB ¢ IeJIbI0 MOBILEHHS (P (HEKTUBHOCTH UX pabOTHI.
HccnenoBanne BO3MOKHOCTEW HCIIOJIb30BAHUS IBYXKOHTYPHBIX NapOBOAOIPENHHBIX KOTIOB
JUTSI IepeBoJ1a pabOThl OTOMUTEIBHBIX KOTENBHBIX B pe:KUM MUHU-TILI.
HccnenoBanue aabTepHATUBHOM cHCTEMbl aBTOHOMHOT'O YHEProo0ecedeHust
METaJITypruYecKoro 3aBo/ia.
CoBepiieHCTBOBaHME padOThl OJOYHON MBUIEYTOJIBHONM YCTAHOBKHM C YCTaHOBKOMW
TypOUHBI C IPOM. OTOOPOM.
HccnenoBanne BO3MOXKHOCTH UCIIOIb30BaHUS BOIOYTOJIbHBIX CYCIIEH3UIM HA OCHOBE HOBBIX
HAHOMAaTEPHAJIOB B MbUICYTOJIBHBIX KOTJaX.
HccnenoBanue TEpMOJANHAMUKH LIUKJIOB TEIUIOBBIX JBUTATENEH C MOBBIILIEHHBIM K.II.JI. U
pa3paboTKa cXeMbl SHEproOJIoKa Ha HTOH OCHOBE.
N3y4eHne BO3MOXHOCTH ITPOMBIIIJIEHHOTO MCIIOIb30BaHMs ABUTaTENed Ha OCHOBE IIUKJIA
CrupnuHra Juist yTHIM3aluy TEIIOTH HU3KOIOTEHIMAIBHOTO T1apa.
HccnenoBanue paboThl TEIUIOOOMEHHUKOB C €CTECTBEHHBIM OXJIAXIECHUEM IS
KOHJICHCALUN HU3KOIIOTCHIIMAJILHOTO Mapa.
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35.

36.

37.

UccnenoBanne 3(dekTuBHOCTH 00OTaAeHUST BO3AYIIHOTO JYThS JUISI SHEPIETHUYECKHUX
KOTJIOB, UCTIOJIb3YIOIIMX BTOPHYHBIE Ta3bl.

UccnenoBanne >(QPEKTUBHOCTH NPUMEHEHHUS MEMOpPAHHBIX TEXHOJIOTUHM IOJIy4eHUs
000TraIIeHHOro BO3IyXa JJisi 9)KOHOMUU TOIUIMBA B HArpEBaTENIbHbBIX MeYaXx.

Pa3paboTka KOHIENIMM CHUCTEMBbI SHeproodecrnedeHus: skomonuca Ha 10 ThicAY KUTENEH,
YIIQJIEHHOTO OT TPOM3OHBI.

HccrenoBanue BO3MOXKHOCTEM HCIHOJIB30BAHUS AKKYMYJISTOPOB TEIUIOTBL M XOJ0JA
pEereHepaTUBHOTO TUIIA B CUCTEMAX YHEPrO00ECIICYCHUSI METAIITyPTUYECKOTO PEATIPHUSTHSA.
HccnenoBanne 3((HEKTUBHOCTH NPUMEHEHHS HAHOCTPYKTYPHPOBAHHBIX MAaTE€PHAJIOB IS
MOBBIIIIEHUS SHEPreTUYecKoi 3(h(HeKTUBHOCTH pabOTHI TEIUIOTEXHHYECKUX arperaTos.
PacueTHO-aHaNMUTHYECKNE M IKCIIEPUMEHTAIBHBIE HCCIEAOBAaHUS TOIOYHOTO YCTPOWCTBA U
TUIPABIMYECKONM CXEeMbl KOTEJIBHOIO arperara Ha KOKCOBOM ra3e U O0oraieHHOM
KHCIIOPOJIOM BO3JIyXE.

Hccnenoanne 3pPpeKTUBHOCTU pabOThl YCTPOMCTB OXJIAXKIACHHUS BOJBI B IIUKJIE 0OOPOTHOTO
BogocHabxkenus JIII-9 OAO «MMKy.

HccnenoBanre BO3MOKHOCTH MCIIOJIb30BaHMsI TEIUIOTH pasnuBaeMoit ctanu B 3BO MHJI3
JUTSL TeHEPALUH 3JICKTPOIHEPTHH.

HccnenoBanue mporecca CKUTraHus YIiisi B a9POILIAKOBOM PacIliaBe ISl TETIOTEXHOIOTUN
00’KHTra U3BECTHSIKA.

HccnenoBanue mporecca CKUTaHus YT B a9POIIJIAKOBOM pacIliaBe JUIst

TETUIOTEXHOJIOT YU TIPOU3BOJICTBA IIEMEHTHOTO KIIMHKEpa.

CpaBHUTENBHBIN aHAIM3 BapHAHTOB OOPaOOTKU BOJBI Ui KOTJIOB PEareHTHBIMU U
Oe3peareHTHHIMH METOJIaMH.

CpaBHMTENBHBIN aHATN3 METOJJ0B 00ecconBaHus 100aBoyHOU Bojbl Ha TOC.

CpaBHeHue 3¢ (HeKTUBHOCTH IPUMEHEHUS AJ1s TeriocHab)eHust KpynHbix TOLL u Munu-TOLI.
[ToBprmenne 3(pPEKTUBHOCTH YTHIIM3AIMN TEIIOTHl OTXOJSIIMX JBIMOBBIX T'a30B C
MIOMOIIBI0 KOH/ICHCAIIMOHHBIX TETNI00OMEHHHKOB.

CpaBHUTENBHBIN aHATU3 CXEM YTHIIW3AI[MU BTOPUYHBIX SHEPTrOPECYPCOB HAIPEBATEIbHBIX
neyen.

I/ICCJ'IGI[OBaHI/Ie BO3MOXHOCTH COBMCCTHOI'O UCITIOJIb30BAHUS AJIbTCPHATUBHBIX HCTOYHUKOB
SHEPTHUU B CUCTEMAX OTOIUJICHUSA U TOPAYCTO BOI[OCH8.6)I(GHI/I$I.
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