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1. esin npakTUKH

Hensimu BBIIIOJIHEHUS HAy4YHO-HCCJIE10BATEIbCKON paboThI MarucTpaHTOB
(IpOM3BOACTBEHHON IPAKTUKU) SIBISETCS 3aKpelUIeHHe M yIIyOJieHHE TeopeTHdYeCcKOH
MOJATrOTOBKH 00yYaroIerocs, MpuoOpeTeHrne UM OOIIEKYIbTYpHBIX, 00IMIEepo(ecCHOHANBHBIX
npoeCCHOHATBHBIX KOMIETEHIMH B 00JacTH NpOQECCHOHATIBHOM JAEATENIHOCTH, a TaKxkKe
OCBOGHUE MAarucTpaHTaMM OCHOB HAy4yHBIX HCCIIEJOBaHUM, METOAMKaM IIOArOTOBKU U
IPOBE/ICHUS SKCIIEPUMEHTA, IOCTAHOBKHU 3aJa4yM JUIsl POBEACHUsS MCCIIEJOBaHUN U 00paboTKU
IIOJIyYEHHBIX PE3YyJIbTATOB.

2. 3ana4u NPaKTHUKH
3ajayaMy NPOBEJEHUS HAYYHO-UCCIEA0BATEIbCKOW NPAKTUKH MarucTPaHTOB SIBJISIIOTCS:

—  3aKpEIUIEHHE TEOPETUUECKUX 3HAHUM, TOITyYEHHBIX ITPU U3YUEHUH 0a30BBIX TUCLMILIMH;

— OCBOGHHE IPHEMOB M METOJIOB ITPOBEACHUS IKCIIEPUMEHTA, 0000ICHNUS U aHaIHM3a
nHGbOPMAIUY TOJTYYEHHON B X0/1€ HAYYHBIX HCCIIeI0BaHUIA;

— TpencTaBlieHUE JaHHOH nH(pOopMaIHy (IKCTIEPUMEHTABHBIX JAHHBIX) B TAOJMYHONW U
rpaduueckoit popme;

— OCBOEHHE METOJI0B 00pabOTKH pe3yIbTaTOB SKCIIEPUMEHTA U TIPOBEICHHE
MIEPBUYHBIX aHAIU30B PE3YJIbTATOB;

— OCBOEHHUE METO/IOB ONPE/IENICHUS NOTPEILIHOCTH U3MEPEHMUI;

— M3y4YeHHE OCHOBHBIX IIPAKTHYECKHUX HABBIKOB B Oyaylieil mpodeccuoHanbHOM
JeSITeIbHOCTH.

— OCBOEHHE METOJOJIOMH HAyYHOI'O TBOPUYECTBA, MOJIYYEHNUE HABBIKOB IIPOBEICHHUS
Hay4HbIX UCCIIEIOBAaHUI B COCTaBE TBOPUYECKOI'O KOJIJICKTHBA;

— OCBOEHHUE TEOPETUYECKUX U IKCIIEPUMEHTAIbHBIX METO/I0B UCCIIEIOBAHUS OOBEKTOB
(mpouieccoB, 3¢ pexToB, sIBICHMIA, TPOSKTOB) B TAHHOH MPEIMETHON 00JIACTH.

— pa3BUTHE Yy MarMCTPAHTOB TBOPYECKOI'O MBIIIJIEHUS U CAMOCTOSITEIbHOCTH, YIilyOieHue
U 3aKperyIeHNe TOJTYYEeHHBIX PU 00YUYE€HUH TEOPETUUYECKHX U MPAKTUYECKUX 3HAHUM.

— TOATOTOBKA JIOKJIAJA MO MOJyYEHHBIM pe3yIbTaTaM.

3. Bua, Tun, gpopma(bl) u ciocodbl NpOBe/IeHUsI NPAKTUKHU

Bun - mpousBoicTBEHHAs MPaKTHKA.

Tun - Hayuno-uccnenoBatenbckast padora.

Cnoco6 mpoBeneHusi — crauuoHapHbeii (Ha Ttepputropuun [THTY wnmu npenmpustuii u
opranu3anuii YeueHckol pecryOImnKm)

4. Mecto npakTuku B cTpykrype OIl moaroroBku Mmarucrpa

IIpoBeneHne Hay4HO-HMCCIIEOBATENBCKOM pabOThl SBISETCS, OJAHUM U3 BaXKHEUIIMX
pa3iesioB CTPYKTYphl OOIIe00pa3oBaTeIbHBIX MPOrpaMM MAarucTpaHTa, Oa3UpPYHOIIMMCS Ha
npodeccuonanbHoM nukie OIl. Pasmen OIl pasgen «Hayuno-uccienoBarenbckas paboTay
SBJISIETCST 00s13aTeFHON TUCIUILTHHON O0Ka «IIpakTuku u HaydyHO-MCCIIenoBaTeNbcKas padora
B yueOHOM maHe OII moxaroroBku Mmaructpa HampasieHus 13.04.01 «TemnsnosHepretuka u
TEIUIOTEXHUKa» M TpeACTaBisieT coOoW BUJ Y4eOHBIX 3aHATUH, HEMNOCPEICTBEHHO
OPUEHTHPOBAHHBIX Ha NMPO(HECCHOHAIBHO-TIPAKTUYECKYIO MOATOTOBKY 00YYaOLIHXCS.

OCHOBHBIMH ~ BHJIaMHU  HAay4YHO-HCCIIEJJOBATE€IILCKOM  JEATEJBHOCTH  MarucTpaHTa
SBIISIOTCS: yuyeOHO-UCClIeloBaTeNbcKass paboTa, KOTopas pealu3yercss B paMKax OTIENbHBIX
JTUCIUIUIMH y4eOHOro IUIaHa.

K yueOHo-ncceoBaTebckuM paboTaM OTHOCSTCS TEOPETHUECKUE, IKCIIEPUMEHTAIbHBIE
U NPAaKTHYECKHUE HCCIIEIOBAaHUS U NMPOEKTUPOBAHME Pa3IMUHBIX OOBEKTOB C HMCIOJIb30BAaHHUEM
TUIIOBBIX CPEACTB U METOJIOB pabOTHI C MOJYYEHUEM H3BECTHBIX PE3YJIbTAaTOB.

OcHoBHBIMU (hOopMaMH yu4eOHO-UCCIIE0BATEIHCKON PaOOTHI SBIISIFOTCS:

- HalMCaHHe AHATUTUYECKUX 0030pOB JIMTEPATYPHBIX MUCTOYHHMKOB B 33JaHHBIX cdepax
Hay4YHBIX HCCJICIOBaHUN;



- MaTEHTHBIC UCCIICJIOBAHMUS 110 33JaHHON cdepe Wi 00JIaCTH IeATETHbHOCTH;
- MOJITOTOBKA MPOEKTOB CTAaTeH, HAYYHBIX CTATEH, MJIM MAaTEPHAIIOB ISl KOH(EPEHIINN.

«[Ipon3BoacTBEeHHasT TPAKTUKA: HAyYHO-HCCIENOBaTeNbCcKas paboTa» MPOBOIUTCS C
UCIIOJIb30BAHUEM Y4eOHOTO M HAyYHO-HCCIIEOBATEIIbCKOTO OOOPYIOBaHUS M YCTAaHOBOK
kadenpel, MarepralioB U  KOMIBIOTEPHOTO  OOECHEYCHHS  BHUPTYAIbHBIX  YYCOHBIX
HCCIIEIOBATENIbCKUX PaboT, a Takke B (popMe JEKIMOHHBIX M CEMUHAPCKUX 3aHATHH, 3aHATHIM
Ha KOMIIbIOTEpaX, aBTOMaTU3UPOBAHHBIX padounx Mecrax (APM).

«[Ipou3Bo/icTBEHHAs! MpaKTUKA: MPOBOJIUTCS HA MPEANPUATHSIX M opraHuzauuax YP u
cocemqHUX peruoHax P®, HaydHO-MCClemOBaTeNbcKas paboTa» SBISETCS KaMEpaabHOM, T.C.
npopoautrcst B ITHTY, na kadenpe «TemnorexHuka W TUIApaBiIvKa», mpodeccopamu,
JOLUEHTAaMH W TPENoAaBaTesiIMU B  Y4eOHBIX H  JaOOPaTOPHBIX ayIUTOpUsX, B
KOMITBIOTEPU3UPOBAHHBIX KJlaccax.

5. Komnerenuun oOydamomerocsi, (opMupyemble B pe3yJbTaTe IPOXOKIEHUS
NMPaKTHKHU

5.1. B pe3synbTate mpoXoXkACHUSA JAHHON MPaKTHKU Yy oOydaromierocs (HhopMUPYIOTCS
CJIEYIOIINE KOMIIETEHIINU:

OIIK-1. Cnioco6eH (hopMyarpoBaTh LEU U 3a]1a4l UCCIIE0BaHMs], BBISABIATH IPHOPUTETHI
peleHus 3a1a4, BBIOMpaTh KPUTEPUH OLICHKH.

— OIIK-1.1; ®opmynupyeT HeNH U 3aJ1a91 UCCIICIOBAHUS,

— OIIK-2.1 Onpenensier OCIEI0BATEIBHOCTD PELICHHS 3a/1a4;

— OIIK-3.1 ®opmynupyeT KpUTEPUH IPUHATHUS PEIICHUSL.

OIIK-2. CnocoOGeH npUMeHSTh COBPEMEHHbIE METO/Ibl UCCIIEI0BaHUs, OLIEHUBATh U
IPECTaBIATh PE3yIbTaThl BBIMOJIHEHHON pabOTHI.
— OIIK-2.1 Bribupaer HEOOXOIUMBIH METOJ MCCIEIOBAHUS UIS PEHICHUS! IMOCTAaBICHHOM
3aaum;
— OIIK-2.2 TIpoBoauT aHAJH3 ITOJYYEHHBIX PE3YIbTATOB;
— OIIK-3.2 TIlpencraBisieT pe3yabTaThl BHITIOJTHEHHOW PaOOTHI

IIK-1. crnocoOHOCThIO IUIAHMPOBAaTh M CTaBUTh 3a/ladd HMCCIEAOBAHUS, BBIOMPATH METOMbI
HKCIEPUMEHTAIbHOM paboThl, MHTEPIPETUPOBAaTh M MPEJICTABIATh PE3yJbTaThl Hay4HBIX
UCCIIEIOBAaHUM B BHUJE OTYETOB, pedeparoB, HAYUYHBIX NyONMKAUMi M Ha MyOJIUYHBIX
00CYX/IEHUSX.

— TIK-1.1 CnocobeH opraHu30BBIBaTh IJIAHUPOBAHUE HAYYHO-TEXHUYECKOTO
HKCIEPUMEHTA U HayYHO-HCCIIeI0BaTeIbCKON pabOThI IO HOPYUYEHUIO PYKOBOCTBA;

— IIK-2.1 BeipabaTeiBaeT METOABI SKCIIEPUMEHTAIBFHONW Pa0OThI, MOXKET OCYIIECTBISTh
NaTeHTHBI MOUCK HH(OpMalMK, KadyeCTBEHHO 0oOpalaThiBaTh, HWHTEPIPETHUPOBATH M
IIPEJICTABIISITh PE3YJIbTAThl HAYUYHBIX UCCIEJOBAHUN MM HOBEHIIMX JOCTH)KEHUN HAYKH.

5.2. B pesynbraTe NpoBENCHHS HAyYHO-HUCCIEIOBATEIBCKOW pabOTHl  00y4aroImuiics
nproOpeTaeT ciaenyronue NPakTHUeCKue HaBbIKK U YMEHHUS:

HaBbixku:
— METOJIUKHU COCTABJICHHS M HAMMCAHUS JINTEPATYPHOTO 0030pa 10 3aJaHHON TEMaTHKE
HCCIICIOBAHUS

— croco0aM MaTeHTHOTO MTOMCKa 0 3aJlaHHOMN TEMATHUKCE,



MPAKTUYECKON pabOTHI C 1a00PATOPHBIMU MAaKETaMU y3JIOB CUCTEMbI SHEPrOCHAOKEHHUS,
C COBPEMEHHOM U3MEPUTENILHOU aIIapaTypou;

cOopa, 06pabOTKH U cUCTEMaTU3allMi HAyYHO-TEXHUYECKON U TeXHOJIOTNYECKOi
uHpOpMaLnu;

10 croco0am nostydeHus npo(ecCHOHAIBHBIX 3HAHUH Ha OCHOBE UCIIOJIb30BAHUS
OPUTHMHAIBHBIX UCTOYHUKOB, B TOM UHUCIIE 3JIEKTPOHHBIX, U3 pa3HbIX objacTel oouei u
npodeCCUOHATBHON CTPYKTYPHI;

OIIpeJIeJIEHUS] OCHOBHBIX I1apaMeTPOB M TEXHUYECKUX XapaKTEPUCTUK OTEYECTBEHHBIX U
3apyOeKHBIX KJIIACCUUYECKUX IHEPTOOIO0KOB HOBOT'O ITOKOJIEHHS, HACOCOB,
TEIIO0OMEHHUKOB, THIPABIMYECKUX CUCTEM U TEIUIOTEXHUYECKOTO 000pyI0BaHHUS;

10 paboTe ¢ JeHCTBYIOINM 3aKOHOAAaTeNbcTBOM P® 00 oxpane Tpyaa B 1a00paTopHsixX
IPY IPOBEICHUH HAyYHBIX UCCIIE0BAaHUI;

1o paboTe C HOpPMaTUBHO-TEXHUYECKUMHU JOKYMEHTaMH, B 00JIACTH METPOJIOTUH U
o0ecreyeHny eIMHCTBA U3MEPEHNUN;

HaBBIKAMHU HANKCAHWS HAYYHO-TEXHUYECKOTO TEKCTa;

METOAAaMH{ COBEPIIEHCTBOBAHUS U ONITUMH3AIIHS TETIOBON CXEMBbI YJHEPTETHUECKUX
YCTaHOBOK U CHCTEM;

10 paboTe C TEXHOJIOTHYECKUMHU CUCTEMAMU YIIPABIEHUSI U KOHTPOJIsL, 00CIIy’)KHBAEMOI'O
000pyI0BaHUs, MPUEMaMU CHATHS METPOJIOTMUECKUX MTOKA3aTeIel U UX OILCHKH,

10 IIPOBE/ICHUIO IPEABAPUTEIBLHOIO TEXHUKO-I)KOHOMHYECKOI'0 000CHOBAHUS IPOEKTHBIX
pa3paboToK, K IPUEMKE U OCBOEHHUIO BBOJIMMOI'O HOBOT'O SHEPreTUYECKOTI0
000pyI0BaHNS;

HE00X0AMMOM TEPMUHOJIOTHEN B 00JIACTH YHEPTETUUECKUX KOTJIOB, HABBIKAMU PAacUYETOB
TOPEHHUs PA3IUYHBIX BUJIOB TOIIMBA, COCTABJICHUS MaTepHAIbHBIX U TEIJIOBBIX OalaHCOB
B KOTEJIbHOM arperara;

OCHOBHBIMH METOJIaMU pacyeTa KOHCTPYKIMI KOTJIa ¥ ero OBEPXHOCTEH HarpeBa;
MPUHITUIIAMA BBIOOpA HEOOXOMMOI KOHCTPYKIIMU KOTJIA K CKUTAHHUIO 33IaHHOTO THIIA
TOIJIMBA, HABBIKAMU TETIJIOBOT'0, TMIPABIMYECKOTO U a3POJMHAMUYECKOTO pacueToB
KOTEJIbHOI'O arperara;

TEXHUYECKHMHU METO/IaMH M CPEJICTBAMH 3aIIUTHI YEJIOBEKA Ha MMPOU3BOACTBE OT
OTIaCHBIX U BPEIHBIX (DaKTOPOB.

Ymenus:

y4acTBOBaTh B cOOpe M aHaIM3€ MCXOJHBIX JAHHBIX JJIS ONTHUMHU3ALUHM SKCIUTyaTalluu
000OpyJOBaHUSI C UCIOJb30BAHUEM HOPMATHBHOM JOKYMEHTAllMM W COBPEMEHHBIX
METOJIOB MOUCKa U 00paboTKK MHGOpMaIUY;

IIPOBOAUTH CPAaBHUTEJIbHBIA aHAJIM3 TEXHUYECKOTO YPOBHS OTEUYECTBEHHBIX H
3apyOeKHBIX YCTaHOBOK;

CaMOCTOSITENIbHO 00y4yaTbCcsl M HENPEpHIBHO TMOBBIMIATh KBaTU(UKAIMIO B 001acTH
UCCIIEIOBATEIbCKON JIEATEIPHOCTH B TEUYEHHE BCEro IMepuoja MpoecCHOHAIbHOM
JESTEIILHOCTH;

aHAJIM3UPOBaTh HAYYHO-TEXHHUYECKYI0 HH(pOpMalMio, H3ydaTb OTEUECTBEHHBIM U
3apyOeKHBIH ~ ONMBIT B OOJIACTM  pAIlMOHAJIBFHOTO  HCHOJB30BAHUS  TOIUIMBHO-
DPHEPreTUUECKUX M BTOPUYHBIX HSHEPrOPECYpPCOB, IIOBBIIIEHME HAAEKHOCTU U
0€30I1aCHOCTH YCTAaHOBOK M CUCTEM SHEProCHa0KEHNUS;



MPOBOANTH OKCIEPUMEHTHl 1O 3aJaHHOW METOJUKE Ha ONBITHO-TIPOMBIIUICHHBIX
YCTaHOBKaX MW B Ja0OpaTopusx CHCTEM DJHEProCHAOXKEHUsS NPEANPUIATHA U
AHATM3UPOBATH PE3YNIbTATHI,

UCTOJB30BaTh  3HAaHWA  (YHJAMEHTAIbHBIX  pa3[eliOB  €CTECTBEHHOHAYYHOTO U
po(heCCHOHANLHOTO IUKIOB JUII TIOHMMaHUsl (PU3UYECKOW CYIIHOCTH MPOIIECCOB,
IPOTEKAIOIINX B 00BEKTAaX TEIIIOMAaCCOOOMEHHOTO SHEPTeTUYECKOr0 000PYI0BaHUS;
MPOBOAWTh M3MEPEHHMsI ¥  HAONIOJEHUS, COCTaBISATh OMHCAHHS  IPOBOJUMBIX
WCCJICIOBAaHMA, TOTOBUTH IaHHBIC I COCTABJICHUS O030pOB, OTYETOB M HAYYHBIX
nyOonuKanuii;

y4acTBOBaTh B MPOBEACHUHU IJIAHOBBIX MCIBITAHUM TEXHOJOTHYECKOIO0 00O0pYJOBaHMS,
BBISIBJICHHIO €T0 PE3EPBOB W HEIOCTATKOB, MPHHUMATh y4YaCTHE B MOHTAXKHBIX U
HAJIJIOYHBIX Pab0Tax MOJ PYKOBOJICTBOM OMBITHBIX MAaCTEPOB;

UCIIOJIb30BaTh COBPEMEHHbIE MH(MOPMAIMOHHBIE TEXHOJOTHH, 0a3bl JAaHHBIX M MAKETHI
NPHUKIATIHBIX TPOrpaMM TIPH pacderax, HCIOJB30BaTh IMPOTPAMMbBl TEIUIOBOTO U
THIPOAMHAMHUYECKOTO PacyeTa JIEMEHTOB KOTEIBHOTO arperara;

MIPOU3BOJIUTH AJIEMEHTApHBIE PACcUYEThl MO KOTENbHBIM YCTAHOBKAaM UM 00OPYIOBAHHUIO B
[EJIOM M €r0 MOBEPXHOCTSM HarpeBa, OCYIIECTBISITh MOUCK M aHAJTM3UPOBATH HAYYHO-
TEXHUYECKYIO MHPOPMAITHIO IO TEIUIOIHEPTETHKE U TeIJIOTEXHHUKE, KOTEIbHON TEXHUKH;
-OMpeNeNsTh U PEryIupoBaTh BOAHO-XxuMHUYeckue pexxkumbl (BXP) temmorexHuueckux
00BEKTOB;

ONpEACNTUTh WCTOYHUKHU, IPUUUHBI U XapaKTep 3arpsi3HEHUs] OKPYXKarollel MpupoaHon
CpelIbl, TPABOBHIE OCHOBBHI.



6. CTpyKkTypa H coJepkaHue NPAKTUKH

OOBeM TpakTHKH cocTaBisieT 12 3a4eTHBIX €IWHUI], TPOMOLKUTEILHOCTh 8 Henemnb, 648

9acoB.
Ne Pa3zieinl (3Tanbl) npoBeiennst HAYIHO- Buner HUP, DopMBbI TEKYLIETo
n/m « BRJIIOYasi KOHTPOJIA
HCCJIeI0BATEIbLCKOMH PadoThI
CaMOCTOATC/IBHY IO
padory
I. |IloArOTOBUTEJbHBIA 3TAIl. Tposepka
11 |MHCTpyKTaX MO TEXHUKE O€30IMaCHOCTH ’ HocemacMocTH
IIpoBepka BBIIOJHEHUS
paboTel B 1aboparopuu u padotst ¢ IK.
1.2 I/IH(bo MAaIlMOHHA JICKIIUA WX KOHCYJIbTal[UA KATCRAapHO-
p y 8 TEMATHUYECCKOI'O IUIaHa
pyxosoautesns HUP IIpoBepKa BHIIONTHEHNUS
1.3 |JlureparypHas npopaboTKa 1o TeMe 3aJlaHHsL. 206 aTana
COop u cucremaru3zaiuys Marepuana
Il.  |OcHoBHOI1 3TAaII. 216 IIpoBepka mocenia-
51 — E€MOCTH
-1 |M3y4eHue uccinenqoBaTebcKoi YCTAaHOBKU 72 VeTHbIii onpoc -
2.2 |Tlomyuenue u oOpaboOTKa 7o 3aKpEIICHUE 3HAHUH,
AKCIEPUMEHTAIbHBIX JaHHBIX, CBEIACHUE yMCHHH HaBBIKOB,
- HOJY4YEHHBIX NIPU
2.3 HOCTpOCHI/Ie KPHUBBIX 3aBUCUMOCTEH, BBITNIOJIHCHUY HAYYHO-
rpauKoB, TUarpaMm U T.1. HMCCIIEI0BATENBCKON
paboTsL.
72 Hpe,Z[CTaBJ'IeHI/Ie CO-
OpaHHBIX MaTEepPHAaJIOB
HAyYHOMY Y-
KOBOJUTEIIIO.
IIpoBepka BbINOIHEHNUS
aTara.
. | 3akaw0unTeIbHBIIH dTAN 216 IIposepka nocera-
3.1 |UndopManroHHas JEKIUS WM KOHCYIbTAIUS CMOCTH.
54 [poBepKa BBITOIHEHHUS!
pykoBoaureyst HP yrana
3.2 |O0paboTKa M CHCTEeMaTH3aIIUs MTOJTyYCHHBIX 54 Tpencrasienye pe-
3.3 |[Toxroroska oruera mo teme HUP 54 3yNbTaTOB 00pabOTKH
3.4 |[ToaroroBka pedepara Mo oT4eTy 18 HAyTHOMY
PYKOBOJIHUTEITIO.
3.5 |Hamucanue (oopMIiIeHUE) TE3UCOB H Cjaua u 3amuTa
MaTepHalioB K JOKJIaAy Ha KOHQEPEHINH 36 MAarucTepeKoi
JUCCEPTAIH TI0
Bcero: 432

B nponecce nposenennst «lIpom3BoncTBeHHas NMpakTHKa: HAay4YHO-HCCIENOBATEIbCKAs
paboTa» TPUMEHSIOTCS CTaHIAApTHBIE O0Opa3oBaTeIbHBIE M HAYYHO-TIPOW3BOJICTBEHHBIC
TEXHOJIOTHHU B (JOpME JICKITMOHHBIX 3aHATUA U HAyYHO-UCCIIE0BATEIBCKOM paboThl, pabOTHI HA
KOMIThIOTEpaX. 3aKpeIuIeHHe MPONIEHHOTO MaTepuaja MPOBOJIUTCS pEeryiaspHO, B ¢dopMme
OIPOCOB M MPOMEKYTOUHBIX OTYETOB MO PE3yJbTaTaM Ka)xJ10ro 3tana BbinojHenus HP.

Ha mnoaroroBurensHOM 3Tane MarucTpaHT CaMOCTOATENBHO COCTABJSAET IUIAH
IPOBEJEHUS paboT U YTBEPHKAAET €r0 y CBOEr0 HAyYHOro pyKOBoAUTENS. DOpMYyIUpPYIOTCS LENb
U 3a/la4il DKCIEPUMEHTATBHOTO HMCCIEIOBaHUS, €r0 CPEICTB U METOJOB (MHCTPYMEHTAIbHbBIE
CPEJICTBA, AHATTUTUYECKHE UCCIIEIOBAHMS, CTPYKTYPHOE MOJIEIIMPOBAHHE U T.I1.)

OCHOBHO# 3Tamn 3aKJII0YaeTCs B MOJATOTOBKE U MPOBEACHUN HAYYHOI'O UCCIIEAOBAHMUS.

Jlis mOATOTOBKM K MPOBEACHHUIO HAYYHOTO HMCCIIEJOBAHMSI MaruCTpaHTy HE0OXO0IUMO
W3Y4YUTh:

- METO/Ibl UCCTIEIOBAHUS U TIPOBEACHHSI SKCTIEPUMEHTANIBHBIX PadoT;



- ME€TObI aHaJIn3a U 06pa60TKI/I SKCIICPUMCHTAJIbHBIX JTaHHBIX,

- (¢usnyeckrue W MaTeMaTHYECKHE MOJEIH TPOIECCOB W SIBICHUH, OTHOCSIIMXCS K
UCCIIEyEMOMY OOBEKTY;

- uHQOpMAIMOHHBIC TEXHOJOTHMH B HAyYHBIX HCCJICIOBAHUAX, IPOTPAMMHBIC TPOYKTHI,
OTHOCSIIHECS K MPOPEeCCHOHAIBHOM cdepe;

- TpeboBaHUs K 0(hOPMIICHHIO HAYYHO-TEXHUYECKON JIOKYMEHTAIIMU U CTaTCH.

OT4er 1o BBIOJHEHHOW MPAKTUKE JOKEH COJIEPKaTh:

1. TUTYNbHBIN JIHCT.

2. ITocTaHOBKY 3a/1auu U 11€1b PaOOTHI.

2. lanHble, BRIOpAaHHBIC ISl aHATN3a, CBEICHHBIC B TA0JIUILY.

3. Pacneuatky copMUpOBAHHBIX OTUYETOB, COXpPAaHEHHBIX B (paiinax.

4. TBepaple Komuu rpaduKoB Mokaszarenen U K03 (HUIMEHTOB, IO KOTOPBIM MPOBOAMIICS aHAIIH3.
5. BeIBoJIbI 10 Hay4HO-HCCIIEA0BATEIBCKON paboTe, c/IeaHHbIe HA OCHOBE HUCCIIEyEeMbIX
napaMeTpoB.

1. (I)OpMLI OTYETHOCTH 110 MPAKTUKE

[Tpu Bemonnenuun crynenrom HUP na xadenpe «TerumoTrexHuKa U THAPABIMKAY HEIO-
CPEICTBEHHOE PYKOBOJICTBO M KOHTPOJIb 32 pabOTONH MarkucTpaHTa Mo BBITIOJHEHUIO MPOTrPaMMbl
HAy4YHO-UCCIIEIOBATENIbCKOH pabOThl OCYILECTBISETCS €ro Hay4YHbIM pPYKOBOAMTEIEM —
PYKOBOJUTEIIEM ITPOU3BOACTBEHHON MPAKTUKU «HAYYHO- UCCIIEJOBATENIbCKAs paboTay

Konkpetnoe conepkanne um temarnka HUP mmaHupyercss HaydHBIM pPYyKOBOJUTEIEM
MarucTpaHTa, COIVIACOBBIBACTCA C PYKOBOJUTENIEM INPOTrpaMMbl IOATOTOBKUM M OTpa)kacrcs B
UHAMBUAyalbHOM 3amganun Ha HUP, B koTOpOoM (UKCHPYIOTCS BCe BHIBI JIEATEIHHOCTH
OaxanaBpa B xo/e BeinosHenuss HUP.

3aKII04YUTEIbHBIN 3Tall - 00paboTKa U aHaJIM3 MOJYYEHHBIX Pe3yJbTaTOB HA MOJATOTOBU-
TEJILHOM U OCHOBHOM JTanax.

Ha  panHOM  o3Tame  MarucTpaHT  MNPOBOJUT  CTATUCTHYECKYIO  0OpabOTKy
HKCIEPUMEHTANIBHBIX JIaHHBIX, JIeNIaeT BBIBOJBI 00 MX JIOCTOBEPHOCTH, COCTABIISIET HEOOXOAUMBIE
3aBUCHUMOCTH U TpauKu MO pe3ysibTaTaM HCCIEeI0BaHUM, CTPOUT auarpamMmbl U IPOBOJUT UX
aHaJIu3, AHAIU3UPYET BO3MOXKHOCTh BHEIPEHUS PE3YyIbTaTOB UCCIECA0BAHUA, X UCIIOJIb30BaHUS
JUTsL pa3pabOTKU HOBOTO MJIM YCOBEPILIEHCTBOBAHHOTO MPOAYKTA WJIM TeXHOJoruu. PesynpraTtom
BBIIIOJIHEHMS DTalla HCCIEAOBAHUSA MOXET CTaTh HAlMCAHME CTAaTbU WM TE3UCOB Ha
KOH(EpEeHIIMI0, Hay4yHOH CTaTbM, 3asBKa Ha MAaTEHT, MOJE3HYIO0 MOJIENb WM MPOMBIIIIEHHBIN
oOpaserr.

B 3aknmrouenme maructpaHT o(OpMIISIET OTYET O padoTe, TOTOBUT ITyOJUKAIUIO M
MIPE3EHTALUIO PE3YJIbTATOB IIPOBEACHHOIO UCCIIEJOBAHUA.

Pe3ynbTaTom BBINONHEHUS BCEX 3TANoOB pabOThl JOJHKHA CTAaTh MyONMKAIMs Ha HAy4YHO-
TEXHUYECKOH KOH(EpEeHIInN, KOHKYpCEe HayUHBIX pabOT, MPE3EHTALUS OTYYEHHBIX Pe3yIbTaToB
JUISL TIOATOTOBKH K 3a4eTy, MOJArOTOBKA OTYETa M0 HAayYHO-HCCIIEI0BaTENbCKOM paboTe U 3a4eT
110 HAYYHO-HCCIIEI0BATENbCKOM padoTe (mpriioxenue 1-3).

Cobpannsiii matepuan no HUP cucrematusupyercsi, ONMChIBA€TCSl B MHAUBHUIYAIEHOM
oruere o HUP.

HuddepennmpoBannas ornenka mo BeimosHennro HUP onpenensieTcss B cOOTBETCTBHM C
YeThIpeX0aUIbHOM CUCTEMOH OILEHOK - «OTJIHUYHO», «XOPOILO», «yIOBIECTBOPHUTEIHHON,
«HEYIOBJIETBOPUTEIBHO» C Y4ETOM C(HOPMUPOBAHHOCTH BCEX KOMIETEHLMH, 3aKPEIICHHBIX 32
HUP, u BricTaBisieTcs Ha OCHOBE perieHus oOydarommmcs 3anad HUP, pe3ynbraToB 3aIiuThl
otuera o HUP n Ot3siBa pyxoBoaurens HUP.

B 3a4eTHyI0 KHI)KKY BBIHOCATCS OIIeHKH 3a BbinosnHneHne HUP yue6HOM cemecTpe.

B BbIIMCKY K AMIZIOMY MarucTpaHTa BBIHOCUTCS OLeHKa AU(QPepeHIHpPOBAaHHOIO 3ayeTa 1o
HUP cemecTp.



[lepeuens y4eOHOI nuTeparypel U pecypcoB cetu "HMHTepHET", HEOOXOTUMBIX IS
MPOBEJICHUS HAYYHO-UCCIIEI0BATEIbCKOM pabOThI

8. O eHOYHBIE CPEICTBA 110 UTOTAaM MPAKTHKHU

[TpuMepHbIe 3a1aHusl U1 IPOBEAECHUS TEKYILEH aTTeCTaluy 110 pa3/esiaM (Tarnam) NpakTHKH,
OCBAaNBaE€MbIM MaruCTpaHTAMU CaMOCTOSATENIBHO ITPUBEIEHBI HHIKE.

Pa3nensl mporpaMMbl BKIIOYAIOT CIAEAYIOLIUE IPUMEPHBIE TEMbl HAYYHO-UCCIIEI0BATEIbCKUX
paboT CTY/ICHTOB:

1. HUP nio Teme MarucTepckou nuccepranuu;

2. N3yuenue TeninoBoi u dnekTpudeckoi cxem TOC o6opynoBaHusi TYPOMHHOTO OTICICHUS H
€r0 OCHOBHBIX XapaKTEPUCTHUK;

3. U3yuenue paboTel TypOOYCTAaHOBKU IIPU PA3IUUHBIX pexXUMax paboThl, HOIyYEeHUE
KOJINYECTBEHHBIX XapaKTEPUCTHK, OTPEACISIOIINX YKOHOMHUYHOCTh TYpOOYCTaHOBKH,
onpexnenenue KIIJI rypGoarperara;

4. 3yyeHue cXxeMmbl MOJKIIOYEHMS], XapaKTEPUCTUKU U KOHCTPYKLIUU [TOI0TPEBATENISL CETEBOM
BOJIbl. DKCIIEPUMEHTAIIbHOE onpeesieHre 3 (HEeKTUBHOCTH CETEBOI0 MO0rpeBaTes
TeI10(UKAIIMOHHONW YCTaHOBKY;

5. Onpenenenue ko3 dunmeHTa nojae3Horo AeUCTBHs SHEProdI0Ka, COCTABISIONUX TEIIOBBIX
IIOTEPh, PACXOJI0B SHEPTUU Ha COOCTBEHHBIE HYK/Ibl, OIIPEEIIEHNE OCHOBHBIX IIapaMeTPOB,
XapaKTepU3yroIuX padoTy 3J1€MEHTOB SHEProdIIoKa.

6. DHeprocHa0KeHUE PEANIPUIATAN M OPTraHU3aUUI Pa3TMYHBIMI HCTOYHUKAMH YHEPTHH
(Temto, ra3, 3JIEKTPOIHEPTHUS, BOAA);

7. TexHOJIOTUH MMOATOTOBKH BOJIBI 111 KOTEIBHBIX yCTaHOBOK U TOC;

8. O0ocHOBaHME BbIOOpa PE3€PBHOTO UCTOYHHUKA SHEPIHH SHEPIOCHAOKEHUS PEATIPUSTHS.
[TpoBeneHue uccaenoBaHui AEUCTBYIOIIMX HA NPEANPUATUN PE3EPBHBIX UCTOUYHUKOB C IIEJIBIO
ONTUMU3ALMH U BHEJIPEHUS 3HEProcOeperarunx TeXHOIOTHH.

9. Ontumwu3anus cucteMbl 00padoTku Boabl HAa TOLI;

10. Beibop 1 000CHOBaHME COJHEYHOH AJIEKTPOCTAHLUU ISl 3JIEKTPOCHAOKEHHS
noTpeOuTenei;

11. Beibop 1 000CHOBaHME BETPO-3JEKTPOCTAHIIMM AJISI 3JEKTPOCHAOKEHHUsI TOTpeduTenei;
12. DHeproobecneueHne TEMNIMYHOr0 KOMOUHATa, momaaso 50 ra ¢ npuMeHeHueEM
’HEprocOeperaoux TeXHOIOTHii;

13. TloBbIienne 3HeprodhHeKTUBHOCTH pabOTHI KOTEIBHOM MTyTEM MOJIEPHU3ALINN
TEII00OMEHHOT0 000PY/I0BAHNS;

14. VI3yuenue nporeccoB HKCIUTyaTallii ra30TypOMHHBIX YCTaHOBOK Ha ra3000pa3HOM TOIIUBE;
15. IoBslmenue 3¢ hekTHBHOCTH pabOThl pallOHHON KOTeNbHONH MomHocThIo 50 MBT;

16. V3yuenue 0coOEHHOCTEN IKCIITyaTalluy Ta30TypOMHHBIX YCTAHOBOK Ha JKUJIKOM TOIIMBE;
17. Cxema Bbiaaun mouHocTy I'posnenckoit TOC ¢ yueTom noBeeHHs 10 MPOEKTHBIX
apaMeTpoB.

9.1 Bomnpocsl k 3a4ety no aucuunnte «IlpousBoacTBeHHasi npakTHKa:
HayuHo-ucciieqoBare/bckasi padora»

1. Mertopgonorus HAyKH: OIIPCACIICHUC, 3aa4U, YPOBHU U (bYHKI_II/II/I. MeTo0JI0THYeCKHe
MMPUHIUIIBI HAYYHOT'O UCCIICIOBAHUS. OCHOBHBIC TOHATHUS MMPOBCACHU SKCIICPUMCHTA. Ponsb
1 MCCTO 3KCIICPUMCHTAJIbHBIX HCCIIeJOBaHUI Ipu CO3AaHNH, JOBOJAKC 1 SKCIUTyaTallun
TCIINIOSHCPTCTUICCKOT O 060pyI[OBaHI/I$I

2. BKCHepI/IMeHTaHBHBIe IINJIOTHBIC UCCIICAOBAHMNA. 3TaHBI HNCCIICIOBAHUA.
Cxema 4epHOro SIIHKa.

3. | Cxema npezcraBieHus] 00bEKTa MPU OPraHU3alMU SKcriepuMenTa.  OCHOBHbBIE




METOJI0JIOTUYECKUE TTOXO0bI (CUCTEMHBIH, CHHEPreTHYECKH, aHTPOMOJIOTUYECKUH,
AKCHOJIOTUYECKHH, KyJTbTYPOJIOTHICCKUNA U JIEATSTLHOCTHBIN )

4. | TexHn4eCKHE XapaKTEPUCTUKU U OTIMCAHUE FIIEMEHTOB TEIIJIOBOW CXEMBI TApOBOM TypOUHBI
T-48/62-7,4/0,12 co BcrioMorareibHbIM 000py/1I0BaHUEM;

5. | M3yueHue TeXHMKO-3KOHOMHYECKUX MOKa3aTesei aanepckoi u rpo3nenckoinr TOC.

6. | M3yueHne KOHCTPYKIMH U IPUHIUIIOB paOOTHI OCHOBHOTO M BCIIOMOTaTEJIEHOTO
TEIIOMEXaHnIeCcKoro obopyaoBanus Amnepckoir TOC.

7. | TexHuueckre XapakTEPUCTUKU U ONTMCAHUE HJIEMEHTOB TEIUIOBON CXEMBI HAPOBOH TYPOHHEI
T-48/62-7,4/0,12 co BcrioMoraTeiabHbIM 000PYIOBAHUEM;

8. | Texuuueckue XapakTEPUCTUKU U OMMCAHUE HIIEMEHTOB TEIIOBOM CXEMBI KOTJIa-
yruimuszaropa [1K-69 co BcmomorarenbHbIM 000pyI0BaHHEM;

9. | TexHuueckue XapaKTEPUCTUKHU U OTIMCAHHUE HIEMEHTOB TEIJI0BOH cxembl Oioka [1I'Y-180 co
BCIIOMOT'aTeIIbHBIM 000PY/I0BaHUEM;

10. | O6mue cBenenust 00 Amiepckoir u ['poznenckoit TOC:

11. | TexHuuecKkHe XapaKTEPUCTUKH U OMMCAHUE DJIEMEHTOB TeIJI0BOM cxeMbl O10ka [1I'Y-180 co
BCIIOMOT'aTeJIbHBIM 000PY/I0BaHUEM;

12. | O6mue cBenenust 00 Aiepckoir u rpo3HeHckoit TOC: coctaB OCHOBHOTO 000PY1I0BaHUS
CTaHIMK; 00IIasi KOMIIOHOBKA CTaHIIMH; NCTOYHUKH BOJIOCHA0KEHUS CTaHIIUH;
AIIEKTPUYECKAs! U TETIOBAsi MOLTHOCTbD, APaMETPhI CTAHIIUN; OCHOBHBIE TEXHOJIOTUIECKHE
CXEMBI CTaHIIUY; TPUHIMITHAIIbHAS TEIUIOBAst CXEeMa CTAHIIHH;

13. | Ocnosrnoe u scnomozamenvroe 060D]/00661H1/l€ mMenJiosou 3]Z€KI’I’ZZ)ML!€CKOZZ
cmanyuu

14. CoBepllleHCTBOBAHHUE Pa0OThI MPOMBIIIUICHHBIX TEINIO0OMEHHBIX
anraparos;

15. HccnenoBanue MpOBEACHHBIX MOACPHHU3AIMIA C TEITBIO YTy UIICHHS
s PekTUBHOCTH pabOTHl BO3YyXOMOI0IPEeBaTENsI KOTEJIBHOTO arperara
TIII-210;

16. AHaJIN3 CYyIIECTBYIOIHNX CUCTEM TEIJIOCHAOKEHUS K MEPOIIPHUATHS 110
MOBBINICHUIO UX HAJISKHOCTU U HHEProd(hHEeKTUBHOCTH;

17. AHanu3 COBPEMEHHBIX CHCTEM BOJIONOATOTOBKHU TEIIOIHEPTETUYECKUX
YCTAHOBOK M CUCTEM, IIPEAYCMAaTPHUBAIOIINX MPUMEHEHNE MEMOPaHHBIX
TEXHOJIOTHH;

18. AHaJIN3 CYyIIECTBYIOIMNX METOJI0B MOATOTOBKH J0OABOYHOU BOJIBI Ha
TOIl 1 nepCneKTUBBI X COBEPILIEHCTBOBAHUSY;

19. | BeiGop meTo0B. Dransl uccaenoBanus. CylnHOCTh TUarHOCTUKU. MeTo1 TecToB. Buabl
TecToB. BbIOOp uKcna ypoBHEH BappbHpOBaHUs MO KaXKJIOMY (PaKTOpy Ha OCHOBaHMHU BHUJIA
anMpOKCUMAaIUH (PYHKIIUH OTKJIMKA. [[pUHIIAIT TIOCIIeI0BATEIEHOTO TUTAHUPOBAHHSL.

20. | ®yHKIIMOHANBHBIE TPOOBI. TEeXHOIOTHS CO3aHUs U aanTaIllii TECTOBBIX METOTUK

21. | TpeboBanwus K nporneaype TectupoBanus. CTaTHCTHYECKAs M COIIMOIOTHYECKast TaOIHIIb.
Bunas! Tabnun (JTuHelHbIe, TpyNnoBble, KOMOMHAIIMOHHBIE). [[pUHIHUIT COTOCTaBUMOCTH €
rymMoM. [IpuHIMIT paHaOMHU3AIHH.

22. | IlpaBuia koHCTpYyupoBaHUs Tabaul. OCHOBHBIE JIEMEHTHI TAOIHUIIBI. TeXHUKA CO3IaHus U
penaktupoBaHus Tadnui. O6padoTka naHHBIX. OTHOGAKTOPHBIN TUCIEPCUOHHBIN aHAIIN3 C
OJTMHAKOBBIM M HEOJWHAKOBBIM YHCIIOM HUCTIBITAHHA.

23. | KonnyecTBeHHas U KaueCTBEHHAs 00paboTKa pe3yIbTaTOB UCCIICIOBaHMs. AHAIN3 TaHHBIX.
Bune! ananu3a faHHBIX.

24. | I'paduueckoe npezacTaBieHue JanHbIX. ['ncrorpamma. narpamma. O JHOMEpPHBIN aHATU3.




AHanu3 CBSA3M MEXAY ABYMS IIEPEMEHHBIMU

25.

26.

WNuTepnpeTanys NOIy4eHHBIX TaHHBIX. Buabl nuaTepnperanuii. Kinaccupukanus nzMepeHnuit
Y UX MOTPEIIHOCTEN: 10 cloco0y nmonyyeHus pesynbrara; [lo merony usmepenuit; [1o
O0COOEHHOCTSIM U3MEPEHUH.

217.

HJ'IaHI/IpOBaHI/Ie HAaY4YHO-HCCICAOBATCIIbCKUX, IIPOCKTHO-KOHCTPYKTOPCKUX U
TECXHOJIOTHYCCKHUX pa60T. [[OCTaTOLIHBIe M U30BITOYHBIE HU3MEPCHHUA. TO‘IHbIe,
HpI/I6J'II/I)KeHHI)IC, HaACKHBIC 1 HCHAJIC)KHBIC U3MEPCHMUS.

28.

Crauu BBIMOJHEHHUS TOUCKOBBIX, TEXHOJOTHYECKUX, TIPOCKTHO-KOHCTPYKTOPCKHUX U
HYKOHOMHUYECKUX pabOT: TNIAHUPOBAHNE KOHKPETHBIX pa3paboTok; cOop u 00paboTka
UHPOPMAIIUHN; TEXHUKO-DKOHOMHYCCKHI pacyeT SKCIICPUMEHT; IPUMEHEHUE
MaTeMaTH4YCCKUX MECTOA0B U BBIYUCIUTEIHHON TCXHUKU; NPUHATUC U UCITIOJIHCHUC PCIICHU,
BHeIpeHue; opopmiieHre, 00CyXIeHHE U caava

29.

HanpaBrneHHOCTh Hay4YHO-HCCIEI0BATENIbCKIX, ONIBITHO-KOHCTPYKTOPCKUX U
TEXHOJIOTHYECKHX pa3paborok. Onenka norpeurHocteil. TouHocTs u3Mepenus. Tpu
MCTOYHUKA BOZHUKHOBEHUS TOTPEITHOCTEH.

30.

THIOBOM TEXHOJOTMYECKHI TPOLIECC BBIITOJIHEHUSI HAYYHBIX UCCIIEOBAaHMIA.
Cucremarnveckue M cirydaiiHble morpemnoctd. O01mas morpenHoCTh TEOPHUS OITHOOK.
TpeboBaHMs K COCTABICHUIO U O()OPMIICHUIO TIPOTPAMMBI, TIPOTOKOJIA, PE3YIIHTATOB,
YCJIOBHM ¥ 00BbEMA UCTIBITAHUM.

31.

CpaBHI/ITGHBHHﬁ aHaJInu3 pa60TBI HeﬁCTBYIOHlHX H ICPCIICKTUBHBIX I'da30BbIX Typ6I/IH
TCIIIIOBBIX BJICKTpOCTaHI_[I/Iﬁ

32.

KoOHCTpYKTHBHBIE 0COOCHHOCTH M TEXHUKO- SKOHOMHUYECKHE XapaKTSPUCTHKH
JEHCTBYIOIIUX U MEPCIICKTUBHBIX Ta30TOPITHEBBIX YCTAHOBOK MTPHUMCHSIEMBIX
DHEPIeTUKE.

33.

KoHCcTpyKIus 1 3KCIuTyaTanus ropeiaok sl TOIOK KOTEIbHBIX YCTAHOBOK U
TEIUIOTCHEPUPYIOLIUX arperaTros.

34.

Amnanus pa6OTBI OTCUCCTBCHHBIX I'a30BbIX I'OPCIIOK IJI1 KOTCJIIbHOTO O60py,Z[OBaHI/I$I.

35.

Cucremaru3zanus 1 kiaccupukanus HHGopMauu

36.

Koadduuuent Croronenra. JloBeputenbHasi BEpOATHOCTh. BBIOOP cpescTB U3MEpEeHHUs.

TpeboBanus k usmepenusim. dOenepanbHbiii 3akoH Poccuiickoit @eaepanuu oT 26 WIOHS
2008 r. N 102-®3.

37.

OcHoBHble TIOJI0)KeHUs 3akoHa PO «O TexHnuyeckoM perynupoBanun» Nel84-D3 ot
27.12.2002 r.

37.

[Tocranosuenue [IpaBurennscrBa PO ot 31 okTaopsa 2009 r. N 879 "OO0 yrBepKIeHUU

IlonokeHnsa 0 eAMHUIAX BEIWYNH, JONYCKAEMBIX K NpUMEHEHHUI0 B Poccuiickon
Denepanun".

39.

[Tonoxenus 3akoHa PO «O06 obecnieuennn enuacTBa namepenuiny Nel02-d3 ot 26.06.2008
T.

40.

Cxema IMPOTrHO3UPOBAHUSA U IIEPCIICKTUBHOI'O INIAaHUPOBAHUA HAYUYHBIX HaHpaBHeHI/Iﬁ.
Cxema Pa3BUTHA HAYYHOI'O HAIIPABJICHUA. HOFpCLHHOCTI/I IMPpU KOCBCHHLIX U3MCPCHUAX

41.

SHCpF oo0ecricueHue MPOMBIINIJICHHOT'O IPCANPUATUSA OT AJIbTCPHATUBHBIX HCTOYHHUKOB
SHCPTHUU-HCTPAAULIUOHHBIX BO300HOBIISIEMBIX U CTaHAApTHBIX.

42.

KoncTpykTuBHBIE 0COOEHHOCTH U 3PPEKTUBHOCTH PAOOTHI KAPOTPYOHBIX U
BOJIOTPYOHBIX KOTJIOB
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43.

AHanu3 METOJI0B U MPUMEHSAEMBIX cpelcTB u3MepeHus Ha TOC u paboT mo
METPOJIOTHUECKOMY 00€CTIEYEHUIO CTAHIIUU

44. | [logroroBka NpeanpusaTUs K BHEAPEHUIO PE3yIbTaTOB HAYYHBIX UCCIEIOBAaHUN, HEKOTOPbHIC
0COOEHHOCTH JCJIONPOU3BOICTBA. DTAIbl MOATOTOBKHU NPEINPUATHS K BHEAPEHUIO. Buibl
UCTIBITAHUHN: KJIACCH(PUKAIUS U METOANKA TIPOBEIACHHUS.

45. | Peructpauus pe3ynbTaToB UCIbITaHUi. HopMaTUBHBIE U METOUUECKHE TOKYMEHTHI,
perJaMeHTHPYIOIIKEe BOMPOCHl KaueCcTBa MPOAYKLIUHU (ChIPhs, MATEPHAIIOB, MOTYy(hadpUKaToB
Y KOMIUIEKTYIOUIUX U3JIETH).

46. | [TapameTpsl, GOpMUPYIOIIHE KAYECTBO CHIPhS (MaTEpHUATIOB, TOTY(PaOPUKATOB U
KOMIUIEKTYIOLUX U3/1EIHi1).

47. | BeiOop METOJIOB ¥ METOIMK KOHTPOJISI M HCTIBITAHUM CHIPhs, MaTepUaIoB, oiydadpukaTos
Y KOMIUIEKTYIOIUX u3sienuil. [lonstre o ctaausx >Ku3HEHHOTO IIUKJIIA TPOYKIUH.

48. | Ucnbitanus npoaykuuu. OOBEKThl U METOJIMKH UCIIBITAHUHN, XapaKTePUCTUKA
UCIIBITATEIBHOTO 000PYI0BaHUSI.

49. | Buasl ucnblTaHui: KjIaccuPUKaIsa 1 METOIUKA MPOBEICHUSI.

50. | TpeboBaHUs K COCTABICHUIO U O(YOPMIICHHUIO TPOTPAMMBI, TPOTOKOJIA, PE3YIHTATOB,
YCJIOBHM 1 00BbEMA UCTIBITAHUM.

51. | TpeGoBanus K MPOBEACHUIO U3MEPCHUI U U3MEPHUTEIHLHOMY 000PYyIOBAaHUIO.

70. | Beibop cpencts u3Mepenus. TpeboBanus Kk uamepenusm. enepalibHbli 3aK0H Poccuiickoit
®denepannn ot 26 uroHsa 2008 . N 102-D3.

71. | PeqyKIIMOHHO-0XJIaIUTEIbHBIE CUCTEMbI KOTCIbHBIX YCTaHOBOK 1 TOC;

BaKYYMHO-KOHI[CHCaIII/IOHHLIG CUCTCMBI TCILIOI'CHCPATOPOB,

Ixenayamayust cemesvix Hacocos komaomypounnozo yexa T u TOC

Kotasi-yrrnmzatopsl TOC, ux XxapakTepucTUKHA U METO/bI PabOTHI;

Pabota neaspanmonnoit yctaHoBKH TOC U UX 2JIEMEHTOB,;

Termo-xomogocHa0kKeHNE 00BEKTOB CEITHLCKOX035HCTBEHHOTO0 HA3HAUCHHS

OCHOBHBI€ TEXHOJIOTUUYCCKUE CXEMBI pa6OTBI KOTCJIbHBIX arp€raTtoB U UX
TCXHUKO-ODKOHOMHNYCCKHUC I10Ka3aTCJIn

CocraB 1 000py1I0BaHUE TIPOU3BOCTBEHHBIX OTOMUTEIBLHBIX KOTEIBHBIX
YCTAHOBOK M YCTAHOBOK € OJIOKOM Ka4eCTBEHHOM OYHCTKH.

OKcIutyaTalus ¥ 5KOHOMUYECKHE MOKa3aTean padoThl OTOMUTENbHBIX
KOTEJIbHBIX C OTKPBITOM U 3aKPBITOM CUCTEMOM TEMJIOCHA0KEHHUSI

IIpousBoacTBeHHO-TeXHUUecKHe XapakTepucTtukn TOC n ADC. JlocTtonHCTBa 1
HEJOCTATKHU.

KOHCprKTI/IBHI)Ie OCOOEHHOCTH U TEXHHUKO- DKOHOMHYECKHE XapaKTCPUCTHUKHU
HeﬁCTByIOIHHX 1 NEPCICKTUBHBIX Td30MOPHIIHCBBIX YCTAHOBOK IMPUMCHSACMBIX SHCPICTUKCE.

OHU3NKO-XMMUYIECKHE U POU3BOICTBEHHO- TEXHOIOTUIECKHIE TIPOIIECCHI yTAICHUS
pacTBOpeHHbIX razoB u3 Boasl TOC, TOLI.

CytecTByYIOIIHE U MIEPCTIEKTUBHBIE METOIBI KOHTPOJIS U PETyIMPOBaHUS pabOThHI
TypbunHoro obopynosanuss TOC u TOL]

VYerpoiictBo u pyHkimorupoBanne copemennoi TOC. I[lytu moBbImeHust
HHEProcOepeKEHUsI.

[Tpuniuns! padotsl TOLl 1 TEXHOTOTMUYECKHI MTPOIecC MOTYyUSHUS HIEKTPHUUECKON U
TEIJIOBOM SHEPTUU

Y CTpoiicTBO NEMCTBYIOINX paHee U COBPEMEHHBIX MMAapPOBBIX TYPOUH.

TomIMBO KOTENbHBIX YCTAHOBOK, IPUHIUIIBI €T0 MOATOTOBKH K 3((EKTUBHOMY C)KUTAHUIO B
TOIKE




[I'Y-TOLI cocraB 060pya0BaHUS U MPUHIUIHATIBHASA CXeMa paboTHI.

MGTO,Z[BI 1 MCXaHU3M aHTHKOPPOSHOHHOﬁ 34U THI TCIIOBOT'O S9HECPTCTUICCKOT'O
060py,I[OBaHI/I${ KOTCJIBHBIX YCTAHOBOK U CUCTEM TEMI0ra30CHA0KEHH .

[TpuHuunuanpHas cxeMa U 00opyaoBaHue Boaonoarorosku TOILL.

Hp}IMOTO‘IHl)Ie KOTCJIBHBIC arperaTtsbl U arperaTbl ¢ HAAAYBOM. TexHuueckue
XAPAKTCPUCTHUKMU.

TexXHUKO-7KOHOMHUYECKHUI U IPOU3BOJICTBEHHO-TEXHOJIOTHYECKUHA aHATIN3 paObOThI
oTedyecTBeHHBIX U 3apybexHbix TOC u ADC

[TepcnieKTHBHBIE METO/IBI KOHTPOJISI  PETYJIUPOBAHUS PAOOTHI TETIOIHEPTETUIECCKOTO
obopynoBanus TOC u TOI]

AHam3 3¢ GEeKTUBHOCTH PabOThI TEIUIOBBIX MIEKTPUICCKUX CTAHIIMN U UX arperatoB

Pa3paboTka pexoMeHanuii Mo MOBBIIEHNUIO SHEprodddexTuBHocTH 000pynoBanus TOC u
CHIDKEHUS TOTEPh TEIUIOBON SHEPTUU

CpasuurenbHblii aHanmu3 d3gdextuBaoctr TOC u [ITY u I'TY, u nepexona ux Ha
napora3oBbld LUKJL.

["a30Bble TOpeNIKU ¢ TapOBBIM IIPUBOIOM. AHAIN3 pabOThI TOPEIOK

Pacuer u BbiO0p oOopynoBanus ais [1I'Y-TOL]

3aKOHOMEPHOCTHU OTJIOKEHUH PUMECEN B IAPOBBIX KOTJIAX U X BIMSAHHUE HA
TEXHOJOTHYECKUI MPOLIECC

OU3UKO-XMMUYECKUE U POU3BOICTBEHHO- TEXHOJIOTUYECKUE MTPOLIECCHI YAaICHHS
pacTBOpeHHBIX Tra3oB u3 Boasl TOC, TOLL

IIpouzBoactBeHHO-TexHMUeckue Xapakrepuctuku TOC u ADC. JloctonHcTBa 1
HEJOCTaTKU.

KOHCTPYKTI/IBHI)IG OCOOCHHOCTH U TEXHHUKO- JKOHOMHYECCKHUE XapPaKTCPUCTHKHU
HeﬁCTByIOIHHX 1 NIEPCICKTUBHBIX T'da30IMOPHIHCBBIX YCTAHOBOK IMPUMCHSACMBIX SHCPICTUKE.

CylecTByONINE U NEPCHIEKTUBHBIE METOJIBI KOHTPOJIS M PETYJIMPOBAHKS PabOThI
TypOunHoro obopyaosanus TOC u TOLL

VYerpoiictBo u pyHkimonupoBanre coppeMennon TOC. [lyTu nmoBbImeHus
HHEProcOepeKEHUsI.

[Tpunummns! padotel TOLl 1 TeXHONMOrHUECKUN TPOLIECC MOTYUEHHSI SIEKTPUUECKOMN U
TEIJIOBOM HEPTUU

YCeTpoiCTBO IEHCTBYIOIINUX paHee U COBPEMEHHBIX NapOBBIX TYpOUH.

TomanBo KOTEIbHBIX YCTAHOBOK, ITPUHIUIIBI €TO IIOATI'OTOBKH K Bq)(beKTI/IBHOMy CXXHUTI'aHHIO B
TOIIKC

[MI'Y-T3I coctaB 060pyA0BaHUs U IPUHIUNHATIbHASA cXeMa paboThI.

Metoabl 1 MEXaHU3M aHTUKOPPO3UOHHOM 3aILMThI TEIIOBOTO YHEPTETUUECKOTO
000pyTI0BaHUS KOTEIBHBIX YCTAHOBOK M CUCTEM TEIJIOTa30CHA0KEHUSI.

[TpunnnuansHas cxema 1 000pyaoBaHre BOJONOAroToBKH TOL.

OO61mas cxema KOTeJIbHON YCTAaHOBKHU C €CTECTBEHHOM LIMPKYIsLKeH, padoTatoleil Ha
IBIJIEBUIHOM TBEPJIOM ToIuIMBe. IHHOBallMoHHbIE pa3paboTku B oosactu KV.

Knaccyl(bnxaum{ KOTJIOB U X OCHOBHBIC ITapaMECTPBHI. HepCHeKTI/IBHBIe KOTJIBI 1 UX TEXHUKO-
O9KOHOMHUYCCKUEC JAHHBIC

Knaccudukanys TOMOYHbIX YCTPOMCTB U 0011IME XapaKTEPUCTUKU MTPOLIECCOB KOTEIbHBIX
YCTAaHOBOK M naporeHeparopo. HoBble penieHnst B 0071aCTH rOpEIOUHBIX YCTPOUCTB

HcnaputenbHble TOBEPXHOCTH HArpeBa KOTEIbHBIX YCTAHOBOK U MApOT€HEPATOPOB.
MoepHu3anys NOBEpXHOCTEN HAarpeBa.

[TaponeperpeBarenu KOTEIbHBIX YCTAHOBOK M MApPOT€HEPATOPOB. YIIyUIlIEHUE
XapaKTEPUCTHK UX pabOThI

DKOHOMaM3ephl U UX POJIb B padOTE KOTEIBHBIX YCTAHOBOK W MaporeHepaTopoB. TexXHUKO-
HYKOHOMUYECKUE XapPAKTEPUCTUKHU MIEPCIEKTUBHBIX U ACUCTBYIOIIMX allllapaToB




BoznyxononorpeBarenn KOTENbHBIX YCTAHOBOK U MAPOre€HEPAaTOpPOB. TEXHUKO-
SKOHOMMYECKHE XapaKTEPUCTUKH NMEPCIEKTUBHBIX U IEHCTBYIOIIMX anmapaToB.

Kapkac u 00MypoBKa KOTJIOB. 3ara3oBaHHOCTH KOTeIbHOMU. [IpoTuBOMONKApHas
0€30MacHOCTh KOTEJIbHBIX YCTAHOBOK M MapOreHepaTopoB

TSIFOI[yTBeBLIe MalllHbI KOTCJIIBHBIX YCTAHOBOK H IMAPOTCHCPATOPOB. Texuunko-
OKOHOMHUYCCKHUE XapaKTCPHUCTHUKA IICPCIICKTUBHBIX U ﬂeﬁCTBYIOIHHX YCT.

BOI[OHOI[I‘OTOBKEL KOTCJIbHBIX YCTAHOBOK H ITapOIrCHCPATOPOB. TexXHUKO- SKOHOMHUYCCKHUE
XapaKTECPHUCTUKU IIEPCIICKTUBHBIX U HefICTByIOIHI/IX BOJAOIOATOTOBUTCIIbHBIX YCTAHOBOK

BOI[HBIﬁ PEXHUM M Ka4ECTBO Iapa KOTCJIBHBIX YCTAHOBOK M ITApPOI€HEPATOPOB

Koppo3us noBepxHOCTEll HarpeBa KOTEIbHBIX YCTAHOBOK U MapOreHepaTopoB

3arp;13HeHI/Ie HOBCpXHOCTeﬁ Harpe€Ba KOTCJIbHBIX YCTAHOBOK H IIApOTCHEPATOPOB U
I[CﬁCTByIOH.[PIC, COBPCMCHHBIC U TCPCHCKTUBHLIC MCTOABI OUUCTKU HOBerHOCTef/'I.

ITpsiIMOTOYHBIE KOTJIOBBIE arperaTsl U arperarsbl ¢ HaAAyBOM TEeXHUKO- dKOHOMUYECKHE
XapaKTEPUCTUKH NIEPCIEKTUBHBIX U ACUCTBYIOIIMX arperaron

ITapoBbI€ KOTIIBI C €CTECTBEHHOM LMUPKYJIALUEH. TEXHUKO-DKOHOMUYECKUE XapaKTEPUCTUKN
NIEPCIIEKTUBHBIX U JEHCTBYIOIMX aNapaToB.

KoMImoHOBKA M OCHOBHBIC THIIBI IMMapOBLIX KOTJIOB UX TEXHUKO-3KOHOMUYCCKUE
XAPAKTCPUCTHUKH IICPCIICKTUBHLIX U ,[[eﬁCTBYIOIHI/IX alrapaToB

bapabaHb1, ycTpoiicTBa [Tl CeTapalyy rmapa OT BJIard KOTEIbHBIX YCTAHOBOK U
MaporeHepaTopoB SHEProdPPeKTUBHBIE MEPOIIPUATHS MO YAYUIICHUIO UX PaOOThI

KoHcTpykun paaualiMoOHHBIX 3KPaHOB KOTEJIBHBIX YCTAHOBOK M IIapOr€HEPATOpPOB
MOJICpHH3aLUs DKPAHOB

KoHcTpykumu naporneperpeBareiieil KOTEIbHbIX YCTAHOBOK M MapOreHepaTopoB. MeTozsl
yIy4dIeHus: uX paboThl.

[TpuroroBneHue TBEPAOro TOIIMBA K CKUTAHUIO B KOTEJIbHBIX YCTAHOBKAX U
naporeHepaTopax. IHHOBallMOHHBIE pa3pabOTKU B JaHHOH 00JacTu

Cucremsbl mogaun kuakoro tominsa Ha KY. I"'asocna0xenne korensHeix KVY.
IlepcrieKTUBHBIE TOPETIOYHBIE YCTPOMCTBA U UX XaPAKTEPUCTUKHU

HpI/IMeCI/I B pa6oq6171 Cpeac KOTCIBbHLIX YCTAHOBOK U MApOTCHCPATOPOB.

I[Mporeccel ropenus TOrMB. [10AroTOBKa TOIUIMB K CYKUTAHUIO B KOTEIBHBIX YCTAHOBKAX U
naporeHepaTopax

Hap006pa3y}oume MOBEPXHOCTU HAIr'p€Ba KOTCIIbHBIX YCTAHOBOK H MMapOIr€HECPATOPOB

[Tpouecchl Ha BHEIIHEN CTOPOHE MTOBEPXHOCTEN HarpeBa KOTEJIbHBIX YCTAHOBOK U
IaporeHepaTopoB

HuskoreMniepaTypHble MOBEPXHOCTH HAarpeBa KOTEJIbHBIX YCTAHOBOK M MapOreHEpaTOpOB

CpenctBa n3mMepeHus pacxo/ia )KUJIKOCTEHN U ra30B KOTEIbHBIX YCTAHOBOK U
IapoOreHepaTopoB

[TapoTypOuHHBIE YCTAaHOBKH JIEKTPOCTAHIINN. AHAIN3 UX TEXHUKO-DKOHOMHYECKUX
XapaKTEPUCTUK.

AHaIM3 IpUMEHEHUS U Pa3BUTHSI TPOMBIIIIIEHHO-OTOMUTENbHBIX TOL]

[TpoGnembl 1 epCHeKTUBBI NPUMEHEHUsT Ta30BbIX TypOouH TOC U UX SKOHOMHUYECKHE
XapaKTepUCTUKU

KotenbabIie arperarel TUIla I[E 1 BO3MOXHOCTH ITOBBIIICHUSA UX 3HCpl"03(I)(I)CKTI/IBHOCTI/I

OmnpeneneHne OCHOBHBIX TEXHUKO-)KOHOMHUUYECKUX MOKa3aTeneil korinoarperatos tuna E u
CpaBHEHHUE UX C IPYTUMH arperaramMu

AHaM3 TPUMEHEHUS TPATUIIMOHHOTO ¥ TIOUCK TIEPCIIEKTUBHOTO TOTUTMBA TETUIOBBIX
anektpoctaniuii (TOC) u oTonUTeNBHBIX (TPOU3BOCTBEHHO-OTOMUTENBHBIX) KOTEIBHBIX
YCTaHOBOK

[Tpuniun paboThl, TEMIOBast CXeMa, OCHOBHBIE XapaKTEPUCTUKH, IKCIUTyaTal[HOHHBIC
JnaHHble ¥ mopsiaok padoter: Koren mapku RS-D 9000

[Tpuniun paboThl, TEMIOBas CX€Ma, OCHOBHBIE XapaKTEPUCTUKH, IKCITyaTallHOHHBIE




JaHHbIe U nopsiok padbotsl: Koren mapku RS-D 8000

[TpuHIHI paboTHI, TEIUIOBAsi CXeMa, OCHOBHBIC XapaKTEPUCTUKH, KCILTyaTal[HOHHBIC
JaHHbIe U nopsiok pabotel: Koren mapku RS-D 15000

[TpuHImI paboThI, TEIUIOBAsi CXeMa, OCHOBHBIC XapaKTEPUCTUKH, IKCILTyaTal[HOHHbIC
JaHHble U nopsinok padotsl: Koren mapku RS-D 1000

[Tpunuun pa®oTsl, TEIIOBasi cCXeMa, OCHOBHbBIE XapaKTEPUCTUKH, FKCILTyaTal[HOHHbIE
JTaHHbIe ¥ opsaoK paboTel: Koten mapku «PUM MAX» 8§ MBT

[TpuaIMI paboTHI, TEIUIOBAs CXeMa, OCHOBHBIC XapaKTEPUCTUKH, SKCILTyaTAI[MOHHBIS
JaHHbIe ¥ opsaok padoTel: Koren mapku KB-8

[TpuaIMI paboTHI, TEIUIOBAsI CXeMa, OCHOBHBIE XapaKTEPUCTUKH, IKCILTyaTaI[HOHHEIC
JaHHbIe ¥ opsiaok paboTel: Koren mapku «PUM» 12 MBT

[TpuaIMI paboTHI, TEIUIOBAsI CXeMa, OCHOBHBIE XapaKTEPUCTUKH, IKCILTyaTaI[HOHHBIC
JaHHbIe U Topsaok padboTel: ['openka Ecoflam BLU 10000.1 PR VS TC

[TpuaIMI paboTHI, TEIUIOBAsI CXeMa, OCHOBHBIE XapaKTEPUCTUKH, IKCILTyaTaI[HOHHEIC
JaHHbIe ¥ opsaaok padoTer: ['openka razoBas BURNERS M PRS.RUAS865 EA

[TpuaIM paboTHI, TEIUIOBAs CXeMa, OCHOBHBIE XapaKTEPUCTUKH, IKCILTyaTallMOHHBIE
JaHHbIE U TOpsIoK paboTel: ['openka Ecoflam BLU 15000

[TpuaIM paboTHI, TEILIOBAsI CXeMa, OCHOBHBIE XapaKTEPUCTUKH, IKCILTyaTal[HOHHEIC
JaHHbIE U TOpsaok padoTel: ['openka Ecoflam BLU 8000

[Tpunnumn paboTel, TEIUIOBAsi CXE€Ma, OCHOBHBIE XapaKTEPUCTUKHU, HKCILTyaTal[AOHHbBIC
JaHHBIE U NOPsAOK paboThl: ['openka razosas «Baltury

[IpuHumn paboTkl, TEIUIOBAsk CXeMa, OCHOBHBIE XapaKTEPUCTHKH, SKCILUTyaTallHOHHBIC
JaHHble U nopsiiok padbotel: Punetp AKBADIIOY SF325/28

[IpuHImn paboThl, TEIIOBAsk CXeMa, OCHOBHBIC XapaKTEPUCTUKH, IKCILTyaTaAllHOHHBIC
naHHble U nopsiiok padbotel: Punetp AKBADIIOY SF125/2-90

[IpuHumn paboTkl, TEIUIOBAsk CXeMa, OCHOBHBIE XapaKTEPUCTHKH, SKCIUTyaTallHOHHBIC
JTAHHBIE U TIOPsIIOK paboTel: TpurekcHast ycraHoBKa ymsirdeHust Bojsl GSX-4872CG




9.2 O0pasen OmJieTa K 3a4etry

MuHHCTEpCTBO HayKHU U BhICIIETo oOpa3oBanust PO
I'po3HeHcKuil rocyapCcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MumnoHIKoBa
HHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexuuxa u cuopagnuxay

Buaer Nel

3auem

Jucnunnuza: «IIpou3BoacTrBeHHast npakTuka: HayyHo-ucciaenoBareabcKas
padora»
Cemectp 5

1 | I'padmueckoe npeacraBneHne ganHbIX. [ ucrorpamma. {narpamMma. O THOMEPHBIH aHATU3.
AHanu3 CBSA3U MEX]Y JBYMs IEPEMEHHBIMU

2 | Merogonorust Hayku: OIpeleNieHHe, 3aJadyd, YpOBHU U (QyHKIMH. MeTonojornueckue
IPUHIUIIBI HAYYHOTO HcciieioBaHusl. OCHOBHbIE IOHATHUS MPOBEICHUS SKcIepuMeHTa. Poib
U MECTO 3KCIEPUMEHTAIbHBIX HMCCIEIOBAHUN IPH CO3/IaHUM, JOBOJKE M HKCIUIyaTal[lH
TEIUIO3HEPreTUYECKOr0 000PYJ0BaHUS

3 AJIFOpI/ITM TEXHUKO-?KOHOMHUYECKOI0 000CHOBAHHUS Hay4YHBIX I/ICCJICIIOBaHPIfI.
Hcnonn3oBanme MCTOAa HAMMCHBIINX KBAAPAaTOB I OIPECACICHUA TapaMETPOB
OTACIBHBIX HEJIMHEHHBIX 3aBUCUMOCTEH.

4 | Otuer 1o TeMe MaFHCTepCKOﬁ AUCCEpTaAllNH.

3aB. kadenpoit
«TermoTeXHNKa U THIPABIUKA» P.A-B. Typnyes « » 202 T.




10. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE o0ecTieYeHne MPAKTUKH

10.1. JIuteparypa:

1.  3akapsa M.P. BBeneHnue B 00IIyI0 TEOPUIO CUCTEM JIOKYMEHTAIIUU [ DJIEKTPOHHBIN pecypc]:
yaeOHoe nocooue/ 3akapsH M.P.— DnekTpoH. TekcToBbie JanHbie.— CapartoB: Aii [Tu Op
Menua, 2018.— 218 ¢c.— Pexxum noctyma: http:// www.iprbookshop.ru/69318.html.— 3bC
«IPRbooks»

2.  CgetnoB B.A. Mctopus HaydHOTO MeTO/a [ DNEKTPOHHBIN pecypc]: yueOHoe mocooue/
CgernoB B.A.— DnektpoH. TekcToBble fanHbie.— Capartos: At [1u Op Meaua, 2019.—
476 ¢c.— Pexxum pocryma: http://www.iprbookshop.ru/79770.html.— DBC «IPRbooks»

3. DKcnepuMeHTaJIbHbIC METOJIbI HCCIICAO0BaHUS [ DIESKTPOHHBIN pecypc]: yueOHoe mocooue/
CAunekceeB C.A., Imutpues A.Jl., Haruoun }O.T., Hukymenko E.M., Cynpyn A.C.,
Tpodumor B.A., Typk6oes A., IIpokonenko B.T., SIcbkoB A.Jl..— DIEKTPOH. TEKCTOBBIC
nannsie.— CII6.: YuuBepcuter UTMO, 2012.— 81 ¢c.— Pexum noctyna:
http://www.iprbookshop.ru/65381.html.— 3BC «IPRbooks»

4.  Anemyruna E.A. IIpakTukyM 1o nepeBoly Hay4HO-TEXHUYECKOTO TeKCTa [ DIEKTPOHHBIN
pecypc]: yauebHoe nocobue/ Anemyruna E.A., Jlomkapesa JI.A., Yroguukosa H.®.—
DneKTpoH. TeKCTOBbIe NanHble.— Huxuuil HoBropoa: Huxeropoackuii rocy1apcTBEHHbIN
apXUTEKTYpHO-CTpOUTENbHBIN yHUBEpcuTeT, bC ACB, 2018.— 75 ¢.— Pexum gocrymna:
http://www.iprbookshop.ru/80820.html.— DBC «IPRbooks»

5.  Ilepos I'.B. Meroanueckue peKkoOMEHAAIMH 110 pab0Te ¢ HAYYHO-TEXHUYECKOM, MAaTCHTHOU
JTUTEPaTypoil U 0POPMIICHHIO 3asIBOK Ha U300peTeHus [ DNEeKTPOHHBIN pecypc]: yueOHoe
nocobue/ [Tepos I'.B., CmupnoBa K. A., Cequanna B.M.— DnekTpoH. TEKCTOBBIE TaHHbBIC.—
HoBocubupck: Cubupckuii rocynapcTBEHHbIH YHUBEPCUTET TEJICKOMMYHUKALIUN U
nnpopmarukn, 2015.— 112 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/54787.html.— 3BC «IPRbooks»

6. AdanaceeB B.H. Craructudeckas METOIOJIOTHS B HAYIHBIX HCCIICTIOBAHUSIX
[DnexkTpoHHEIH pecypc]: yueOHoe mocobue ans acnupantos/ AdanacseB B.H., Epemeena
H.C., JlebeneBa T.B.— DnekTpoH. TekcToBbIE NaHHble.— OpeHOypr: OpeHOyprekuit
rocynapctBeHHbIi yHUBepcuteT, DbC ACB, 2017.— 246 ¢.— Pexxum noctyma:
http://lwww.iprbookshop.ru/78841.html.— 3BC «IPRbooks»

7.  IlycroB M.A. MeToaudeckre OCHOBBI HH)KEHEPHO-TEXHUYECKOTO TBOPUECTBA
[DnexTponHbIi pecypc]: yueoHoe nocodue/ [llyctoB M.A.— D7IEKTPOH. TEKCTOBBIE
nanable.— Tomck: Tomckuit moautexHudeckuit yausepeuteT, 2013.— 140 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/34679.html.— SBbC «IPRbooks»

8.  OCHOBBI pyCCKOW Hay4YHOU peur [ DIEKTPOHHBIN pecypc]: yueoHoe mocodue/ bype H.A.,
brictprix M.B., Bonkosa JI.b., Bumnsikoa C.A., Kupeiiniesa A.H., Konocosa T.B.,
Jlackapena E.P., JIyxxkoBckas M.®., Mouceesa B.JI., CenuepcroBa E.1., Xumuk B.B.,
[MatunoB A.C., lllyroBa T.A. [u ap.].— DeKTpoH. TeKCTOBbIE naHHbIe.— CapaToB: Aii
ITu Dp Menaua, 2019.— 285 ¢c.— Pexxum moctyma:
http://www.iprbookshop.ru/79809.html.— 3BC «IPRbooks»

9. umkwuna A.J. [Ipaktukym no aucuurmiuHe «KommneiorepHas rpadukay (2-e u3naHue)
[DnexTponnsiit pecypc]/ umkun A./l., YeprenoBa E.A.— DeKTpOH. TEKCTOBBIE
nanabie.— CII6.: Poccuiickuii rocy1apcTBEeHHBIN THAPOMETEOPOTIOTHIECKII YHUBEPCUTET,
2008.— 72 c.— Pexwum poctyma: http:// www.iprbookshop.ru/17923.html.— 3B5C
«IPRbooks»



11. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue MPAKTHKHU

[Ipu MIPOX0XKICHUH MIPOU3BOJCTBEHHO-TEXHOJIOTUYECKUX IIPAKTUK MarucTpaHTam
NPEIOCTABISAIOTCS  KaOWHEThI,  W3MEPHUTENbHbIE  MPUOOPHI, OBITOBBIE  TIOMEIICHHS  TeX
OPENNpUATHI, HAa KOTOPBIX OCYILECTBISETCS MPOXOXKIEHUE IMPAKTUK C COOJIOJIEHUEM Ha JTHX
OPEINPUATHIX CAHUTAPHBIX U TPOTHBOIOXXKAPHBIX HOPM M TPEOOBAHUN TEXHUKH O€30MacHOCTH (I10
JIOTOBODY).

Kpowme storo ITHTY npenocrasisier MarucTpaHTam:

- naboparopuu kadeaps! «TemnoTexHuka u ruApaBiInKa», KOMIbIOTEPHbIE KIACCHI C MOIKIIOYECHHUEM
UX K CUCTEME TEJICKOMMYHUKAILUM (371eKTpoHHas nouta, uTepHer);

- anmapaTtypHOe W MPOrpaMMHOE oOecrieueHue A MPOBEACHUS MPAKTUYECKON paboThl CTYIEHTOB B
paMKax MpPaKTUKH.

[IporpamMa cocTaBieHa B COOTBETCTBHUHM C ['OCyqapCTBEHHBIM 0O0pa30BaTeIbHBIM CTaHAAPTOM
BBICIIETO OOpa3oBaHUs MOATOTOBKM Maructpa o Hanpasienuio 13.04.01 — TemmosnepreTuka u
TEIUIOTEXHUKA.

Hammnuue o6opynoBanust u TCO 1151 npoxokaeHns IPOU3BOACTBEHHON NPAKTUKH
«Hay4Ho-ucciiefoBarebckasi padbora»

1 Jlaboparopusiii kommeke "Ternonepenaya npu kousekuu u 06ayse” TIIK-010-9J1P-01
(9 mabopaTopHBIX paboT)

2 YyeOno-naboparopusiit kKommieke «TenmoodMeHHUKN» (4 1a00paTOPHBIX PabOTHI)

3 BuptyansHbiii mporpaMMHBIii T1abopaTtopHblid komiuieke "Termnorexnuka" (6 madop.
pabor)

4 BuptyanbHblil yueOHbIN KOMIUIEKC « TemioBble AIEKTPOCTAHIIMN

5) KoMILTEKT mIaKkaToB 560x800 mm, M306paxkeHne HAHECEHO Ha IJIACTUKOBYIO OCHOBY TOJIMHON 4 MM

u pazmepoM 560x800 mm. M3o6pakenne obmaagaeT BOJIOCTOWKIUMH CBOMCTBaMU. Kaxk/IpIii T1akaT nMeeT
OJICMCHTBI KPCTIJICHUA K CTCHE.

5.1 | Texuuueckas TepMoauHamuka (16 mr.)

5.2 | «TeromaccoooMmen» 16 miT.

6 3HeKTp0HHLIe IJIAKATBI JleMOHCTpalMOHHbBIE KOMITIEKCH Ha 0a3e MyJIbTUMEANa-MPOEKTOpa (KOMIIIEKT
EKTPOHHBIX IIakaToB Ha CD, mynsTumeana-npoektop BENQ, HoyTOyK, 3kpan 1,5x1,5 m):):

a. Texnuueckas TepMoanHaMuKa (86 mit.)

o

TennomaccooOmeH (122 mt.)

IIpe3senTanmu:

Tennmonepenaya

TennoBbie U aTOMHEIC OJICKTPOCTAHIIUU

Z[BI/IF aTCJIM BHYTPCHHET'O CIrOpaHusd

DU3HKO-XMMHYECKHE OCHOBBI COBPEMEHHON dHEPTreTUKHU

DHeprocbepekeHre U ee polib B )KU3HU o0miecTa (52 cnaiiios);

Meponpusitust 1o 3HeprodpGeKTUBHOCTH U SHeprocoepexenuto (20 cnaiiios);
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Oco0eHHOCTH peanu3aluy IporpaMM dHEProcOSPeKEHHS U SHEPTeTHIECKON
s dexTuBHOCTH 151 OFOKETHBIX Oopranu3anuii (9cmaiion);

(e0)

Oueprobanancel TOP ux cocrosnue n knaccuduxanws (11 cnaiigon);

(o]

PacuetHbIil aHamU3 YHEPreTHUECKUX MOTOKOB 1 OaiancoB (11 craiinoB)

BupryanbHbie 1adopaTopHbie paéoThl 10 rHAPaBINKe

1.1 DKCIepUMEHTAIbHOE MOATBEpKAeHHE 3akoHa b. [Tackans.
BJIP

1.28 | "OnpeneneHue ONBITHBIM IyTEM ciaraeMbix ypasHeHus /1. bepnyman"

1.3B | " DKCiepMMEHTaIbHOE U3YYEHHUE PEKUMOB ABMKECHUS KUJKOCTH HA YCTAaHOBKE
Peiinonsaca"

1.4 | "M3yueHne TUpaBIMuECKUX CONMPOTHUBIECHUI HATOPHOTO TPYOOIIPOBO/IA C ONPEACTICHUEM




K02 (D PUITMEHTOB THAPABINYECKOTO TPEHHUSI U MECTHBIX COMPOTHUBIICHUN"

1.5B

"DKcrepUMEHTAIbHOE U3yYeHHE UCTEUCHUS KHUIKOCTH B aTMOC(epy Yepe3 OTBEPCTHUS U
Hacagky"

1.6

"DKCIepUMEHTAIbHOE U3yUEHHUE NPSIMOT0 THAPABINYECKOTO YAapa B HAIIOPHOM
TpyOompoBoe"

IIporpammublii 1abopaTopHblil KoMIuIeke "'['mapaBauka'

Nel.l W3mepeHue ruJipOCTaTUYECKOTO JABJICHHUS, SIKCIIEPUMEHTAIIBHOE MOITBEPKICHUE
OCHOBHOT'O YpaBHEHHUS TMPOCTATUKH U 3aKkoHa [lackais;

Nel.2 V3ydeHre OTHOCUTEIBLHOIO MOKOS KUJIKOCTH MPU BpallaTeIbHOM JBH)KCHUU;

MNel.3 OmnpeneneHue ONbITHBIM IIyTEM cllaraeMblx ypaBHeHus [l. bepuyinu npu
YCTaHOBHMBILEMCSI PABHOMEPHOM JIBH)KEHHH KUIKOCTH;

Nol.4 V3yueHue ruipaBIMueCKUX CONMPOTUBIICHUN HAIIOPHOTO TPYyOOIIPOBO/IA;

Mel.5 DxcrniepuMeHTaNbHas WUTFOCTPALKS JTAMUHAPHOTO U TYPOYJICHTHOTO PEKUMOB
JBHMIKCHUS JKUJIKOCTH;

MNel.6 VI3yueHue uCTeueHUs )KUJKOCTH UYepe3 MaJlble OTBEPCTUSI B TOHKOW CTEHKE U
HacaJKH [IPY IIOCTOSIHHOM Harope B atMmocdepy;

MNel.7 DKkcriepuMEHTabHOE U3YYEHHE MPSMOro T'MIAPaBINYEeCcKOro yiapa B HallOpHOM
TpyOONpPOBOJIE;

Nel.8 Nizydenne puabTpaliiy B IECUaHOM IPYHTE Ha ycTaHoBKe [lapen.

Nel.9. BuptyanbHas nabopatopHas pabota «OrmnpenesaeHie ONbITHBIM IyTeM claraéMbIX
ypaBHeHus /. bepHymin npu ycTaHOBUBIIIEMCS HEPABHOMEPHOM JIBIDKCHUU KUIKOCTH B
HanopHOM TpyOomnpoBoje -- 7 ceuenuit». «lloctpoenue nuarpammsl JI.bepuymnmmn»

Nel.10 «IkcnepuMeHTAIBLHOE ONpe/ieJieHHe CKOPOCTeill B ce4eHUH KPYIJioi TPyObD)

bBpuaenko. Y4eOHbIli TepMHHAT» € KOMILIEKCOM BHPTYAJbHBIX JIA00PaATOPHBIX
pador: MexaHuKa »KHIKOCTH U rasa.

1.7

Ha6opaT0pHa51 Nel ((OHpe,Z[CJ'ICHI/Ie TUAPOCTATHYCCKOI'O JaBJICHUA KU AKOCTHU

1.8

JlabopaTtopHas No2 «OmnpezeneHue MmI0THOCTH HECMEUTUBAIOIINXCSI C BOJIOM
YKUJIKOCTEN»

1.9

JlaGoparopHas Ne3 «['unpaBnuueckuil mpecc»

1.10

J'[a60paT0pHa;1 Ne4  «Cuna JAAaBJICHUS X XKUJAKOCTH Ha IIJIOCKYIO ITIOBEPXHOCTH»

1.11

JlabopaTtopHas No5  «OTHOCUTENIHHOE PABHOBECHE KUIKOCTH BO BPAIIAIOIIEMCS COCYIE»

1.12

JlabopaTtopHas Ne6 «IlocTpoenne HamOPHON U TbE30METPUUCCKOMN JIMHHM JIJIst
TpyOONpPOBOIa COMTPOTUBICHUS

1.13

JlabopaTtopHas No7 «OnpezneneHue pexxuma JBHKEHUS KUIKOCTH

1.14

JIaGopatopHnas Ne§ «OnpeeneHue 3aBUCUMOCTH MEX/1y THAPABINYECKUM YKIOHOM U
CpelHel CKOPOCThIO NP TYPOYJIEHTHOM JIBUKEHUU BO/IbI

1.15

Ha60paTopHa;1 Ne9 «ccaenoBanue PCKUMOB UCTCUCHUSA KUAKOCTHU»

1.16

JlaboparopHas Nel0 «Omnpeznenenne TMHAMUYECKUX KO3(DPUIIMEHTOB ISl ONIpeIeTICHUS
pacxoaa KUAKOCTH»

3.1 BupryaabHas jadoparopus ""T'mapasimnyeckoe MoaeJMPpOBaHNe KOJIbIEBbIX
BO/JIONIPOBOIHBIX ceTeii"
BapuaHTsl 1a00paTOpHBIX paboT:

. KonbprieBas cets 2 xonbIa;

. Konbnesas cets 4 xomb1a, IOJ0KEHHE 1;

. Konbnenas ceth 4 KoJbI1a, TTOJ0XKEHHE 2;

. KonpnieBast ceTb 4 x0Jibl1a, IOJ0KEHUE 3;

. KonpnieBast ceTob 4 xoJiblia, noaokeHue 4;

. KonpnieBast ceTh 4 K0JIbI1a, IOJI0KEHUE 5;

. Konbnesast ceTb 4 k0Jibl1a, IOJI0KEHUE 6;

RN N[ [N —

. KomOuHnpoBanHas cetsb;




9. TynukoBas ceTh, MoJ0KeHue 1;

10. TynukoBasi ceThb, NOJIOKEHUE 2;

11. TynukoBasi CeThb, MOJOKEHUE 3;

BuptyajbHas JadopaTtopusi «'mapoMammHbDy

2.1 Buptyanbnas naboparopHas padota «KaBuTalnoHHbIE UCTIBITAHUS LIEHTPOOEKHOTO
HAacocay.

2.2 BuptyanbHas naboparopnas padota «[lapamerpudeckiie UCTIBITAHUS LIEHTPOOEIKHOTO
HAacoca»

2.3 VctibITanue HEPEryJIUupyeMoro 00beMHOTO HAacoca.

2.4 VictipiTanue THAPONPUBOAA C OOBEMHBIM PETYINPOBAHHUEM.

2.5 VcnplTaHuy THAPONPUBO/IA TIOCTYATEIBHOTO IEHCTBHS C IPOCCENBHBIM
perynupoBanueM (mapajuiebHOE BKIIOUYEHUE APOCCEs).

2.6 VcnblTaHuy ruiponprBoja MOCTyNaTeIbHOIO AEUCTBUS C APOCCEIbHBIM
perynupoBanueM ( OCIeI0BaTENbHOE BKIIOUYEHHE IPOCCEs).

2.7 VictplTanust THAPOAMHAMHYECKON Mepeadn

4.1 Bupryaabnas JabopatopHas padora (BJIP) «McciaenoBanue OTKPbITOr0 MOTOKA
(JIorok 15 m) (TBepsn 2016 r.) B cocraB BXOAUT ceMb MOIYyNEM:

[To3BosIsIeT UCCIIEIOBATh OTKPBITHIC TOTOKH B CICAYIONINX THIPOTEXHHYSCKUX
coopyxenusix: 1).be3 koHCTpyKIMii 110 TMHUYU TOTOKA; 2). Bomocnus ¢ mupokum
noporom; 3). Bonocnus npaktuueckoro npoguis; 4). IlpsMoyroybHbIi BOJOCIUB;

5). Tpaneueunanbublit Bogocnus; 6). Bogocnus Tomcona; 7). lopoxHas Tpy0Oa;

8) [loamocTtoBoe pycio. B kaxcoom uz modyneit no 8 éapuanmoes 3adanuil, ecezo 56
aadopamopHuix padom

BJIP Nel «Omnpenenenne ko3¢ duiimenra mepoxoBaTOCTH OTKPBITOTO MPU3MATHYECKOTO
pycnay.

BJIP Ne2: «OrieHKa 3HEpreTUYECKOro COCTOSIHUSI TOTOKA U TOCTPOCHHUE KPUBBIX
CBOOOTHON TOBEPXHOCTHY.

BJIP Ne3: «Onpenenenue kodduiimeHTa pacxofa MpsIMOYTOJIBHOTO BOJIOCIIHBA C TOHKOU
CTEHKOWN)

BJIP Ne 4: «MccnenoBanuie NBH>KEHHS TOTOKA BOJbI U€PE3 BOJAOCIUB C IIUPOKUM
TIOPOTOM.

BJIP No5: «Omnpenenenne ko3 (HUIMEHTOB pacxo/la BOAOCINBA MPAKTUYECKOTO
poduIs»

BJIP Neb6: «3ydeHne ucteueHus BOABI U3 JOHHOTO HAITIOPHOTO OTBEPCTHS  (U3-TIOJ
ITUTA)Y.

BJIP Ne 7: «MccrnenoBanne COBEPIIEHHOIO I'MIPaBIMYECKOTO IPBLKKa

Tennorexnuka, TepMOIUHAMHUKA

BupryaabHblii nporpaMMHbIi J1adopaTopHblil koMiuieke " Temiorexnuka'
(TBepw 2003, 2016 r.) mporpammHOe obOecrieueHue, pa3padboranHoe Ha Kadeape
"I'mapaBinka, TEIIOTEXHUKA U THAPONpUBOA" TBEPCKOTrO rocyaapCTBEHHOTO
TEXHUYECKOTO YHUBepcHTeTa. B cocTaB BUpTYyanbHOM J1aO0OpaTOpuu BXOIUT

6 IMHUTAITMOHHBIX JJa0OPATOPHBIX PadOT:

BJIP MNel. I1epBblil 3aKOH TEPMOJIMHAMMKH B IMTPUJIOKEHNH K PEIEHUIO OJHOTO U3 BUJIOB
TEXHUYECKUX 3a]1a4;

BJIP_No2. Onipenenenre nmapameTpoB BIAXKHOTO BO3/1yXa;

BJIP MNe3. MccnenoBanue nponecca MCTEYSHHs BO3/lyXa Yepe3 CYKUBAIOUIEECs COILIO;

BJIP No4. Onpenenenne kodppuiimenTa TermionpoBOTHOCTH TEMIOU30JISIIMOHHOTO
Marepuana,

BJIP_No5. Tennootnadya BEpTUKAJIBHOTO UJIMH]IPA TPU €CTECTBEHHONW KOHBEKIIUU;

BJIP_Ne6. ViccrnienoBanue MpoIecCcoB TEIII000OMEHA Ha TOPH30HTATLHOM TPYOOIIPOBOJIE.




Bupryaabnas gadoparopus «IlorpemHocTu u3dMepeHuii Npu BbINOJHEHUH
NMPAKTHYECKUX U HUCCIeA0BATEIbCKUX PadoT»

1. I[lorpemHocT U3MepeHui NpyU KaBUTAIIMOHHBIX HCHBITAHUSAX LIEGHTPOOEKHOIO Hacoca.

2. [TorpenHoCT U3MEPEHUH MPH NapaMETPUUECKUX UCIIBITAaHHS EHTPOOESKHOTO
Hacoca.

3. [lorpeminocTu W3MepeHu Npy HCIBITAHUH HEPETYINPYEMOT0 00BEMHOI'0 HAcoca.

4. ITorpenHoCTH U3MEPEHUH MPH UCTIBITAHUU THAPOIIPUBOJA C 00BEMHBIM
PEryJIMpPOBaHUEM.

5. IlorpemHocTy U3MEpEHN IPU UCIBITAHUH TUAPOIIPUBOAA IIOCTYIATEIILHOTO
JEUCTBUS C JPOCCEIbHBIM PEryJupoBaHUeM: ( IOCIEI0BATENbHOE BKIIOYEHHE APOCCEIs).

6. [lorpemiHocT U3MEpEHUH NpU UCIBITAHUM THAPONIPUBOA TOCTYATEIBHOTO
JICHCTBHS C IPOCCENIbHBIM PEryJIrpoBaHUEM: (MapajljielIbHOE BKIIOYEHHE JPOCCes).

7. I1orpemHOCTH U3MEPEHUN NIPU UCHBITAHUY TMAPOJUHAMUYECKON IIepenadn

CrenJ yueOHbIH «IKCIEPUMEHTAIbHASI MEXaHUKA JKUIKOCTH

VYpasuenue bepuymum. TapupoBka pacxogomepa Berrypu. (Pearvuas)

HCCJI@I[OB&HI/IG PCXKUMa ABUXXCHUA )KUIKOCTHU (PeaﬂbHClﬂz

Omnpenenenne Ko3hGHUIMeHTa THAPABIMYECKOTO TpEeHHsI B TpyoonpoBoje (Peanvhas)

Mecthble conporusnenus. (Peanvhas)
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[IpoxosxaeHne KUAKOCTH Yepe3 Cy)Karolee YCTPOHUCTBO - auadparmy (Pearvras)

Tunosoit koM. yu. 06opya. «M3MepeHue 1aBJIeHUii, pacxoJA0B U TeMIlepaTyp B
cucremax razocHad:xxenust UCI' IPT -012-12JIP —IIK»

JlnHaMHUeCKre XapaKTePUCTUKH TEPMOPE3UCTUBHOTO MPeoOpa3oBareis (PydHON peKuM
n3mepenui) (Peanvras)

[Tpubops! u3mepenus nasienus. Ctpenodnbiit fehopmMannoHHbId MaHOMETp. [laTunk
JABJICHUS TTbE30PE3UCTUBHOTO TUTA. (Peanbras)

w

W3ydenue cnocoba u3MepeHus pacxo/ia ra3a o MeToJy orcedeHHoro oobema (PeanvHasi)

Nzyuenne cnocoba n3MepeHus pacxo/ia raza: pacxogomep, poramerp. CueTduk rasa.
(Peanvras)

ol

N3yuenune crioco0a n3MepeHus pacxo/ia raza 1no u3MepurTensHoi guadparme (PeanvHas)

(op}

CHsTHE XapaKTEepUCTUKHU KoMipeccopa (Peanvras)

W3ydenue penykunoHHoro kjuanana (Peanvnas)

Y4eOHo-s1a00paTOpHBIil KOMILIEKC «Ten1000MeHHUKI

WccnepoBanue TpyOdYaToro u miacTUHYATOTO TETJIO0OMEHHHUKOB

UccnegoBanue TpyOo4aToro TeraooOMeHHHUKA

N

HccnegoBaHue MIaCTUHYATOTO TEIIO0OMEHHHUKA

JlabopaTopublii komiuieke «Tenonepenaya npu KOHBEKIHH U 001yBe»

Tennonepenaya npu KOHBEKIMU U 00/1yBe cTepxHs (Pearvhas)

Teruonepeaya npu KOHBEKIMK U 001yBe paauaropa (Pearvhas)

Teronepenaya npy KOHBEKIMH M 001yBe miapa (Pearvras)
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Tennonepenaya npu KOHBEKIIMU U 00/1yBe IIIacTHHBI (Peanvhast)




JlueT peructpanyu u3MeHeHUil, BHOCUMBIX B pa004yl0 MPOrpaMMy NpakTHKH

Homep
H3MEHeHUsl

Jara

CTpaHuIsbl ¢
H3MEHEeHUsSIMH

Ilepedens n cofepxanne OTKOPPEKTHPOBAHHBIX
pazaenoB padodeil MpOrpaMMsbl NPAKTHKH

ITpumeyanus




CocTaBuTeIb:

JoneHT kadeaps
«TennoTeXHUKa U THAPABINKAY

/ P.A-B. Typiyes [/

COI'JIACOBAHO:

3aB. BbITTyCKaromie kadeapoit
«TemmoTexHuKa U THIPABINKAY

Hupextop IYMP, nouent

/ P.A-B. Typnvyes [/

/| M.A. Maromaesa /




IIpunoxenne 1
Oobpa3zern 3ananus Ha HUP maructpanTa

3AJAHUE HA HAYUHO-UCCJIEJOBATEJIbCKYIO PABOTY

MarucTpaHra

(pamwnst, THUITHAITB )
I'pyna 3TOT M

Coneprxkanue 3agaHus

P YKOBOJUTEIIb IPAKTHUKU:

JOIICHT, CTapH_II/Iﬁ npenoaaBaTeiib

(moamuce) (MHMLIMATBL, aMUIINA)



Hpunioxenne 2
®opma u BU 0TYETHOCTU MarucTpanTa no HUP

MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA30OBAHUSI POCCUIICKOM
®EJEPALIAU

I'POSHEHCKHNM T'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKU YHUBEPCUTET

uMenn akaaemMuka M. JI. MMILIMOHIIUKOBA

HNHCTUTYT JDHEepreTuku

Kadenpa «TemnorexHuka U ruApaBIHuKa»

Hanpasnenue 13.04.01 «TennosHepreTuka U TEIIOTEXHUKA»

OTYET
10 HAYYHO-HUCCIEA0BATEIbCKOI padoTe MATHCTPAHTA

MarucCTpaHTa T'pYHIIbL

(Toamuch) (pammnms, HHUTIIATIBT)
Mecro npoxoxaenns HHP:

(ykazarb mecto npoxoxaenus HIP)

OTruér cmad « ~ » 202 .

Hayunslit pykoBOAHTENB:

(JTOJDKHOCTD) (ToAmHCh) (pacmmgpoBKa MOAIHCH)
3amuTa 0T4ETa COCTOSIIACh «  » 202 r.
Ouenka 3a HUP

(HEey1OBJIETBOPUTEIIBHO, YAOBIETBOPUTEIIBHO, XOPOILIO, OTIMYHO)

YsteHbI KOMUCCHUHU:

(tOIKHOCTB) (monnuce) (pacmmdpoBKa oaIIHCH)
(tOIKHOCTB) (monnuce) (pacmmdpoBKa oIHCH)
«_» 202_r

['posuwrii 202 .



puioxenne 3

OO6pazernr 0T3bIBa PyKOBOUTEIIS HAYUYHO-UCCIIEI0BATEIbCKONW PabOThI

OT3bIB HAYYHOI'O PYKOBOAUTEJIA

0 paboTe MarucTpara  Kypca rpynnsl 3TOT- M

(pamuust, ©Ms1, OTYECTBO)

3a [1epHO/ BBIIIOJIHEHUS HAyYHO-UCCIE10BaTeNIbCKOM paboThl o HampasieHuto 13.04.01 «Termio-
SHEPreTHKA U TEITIOTEXHHUKAY.

TeMa Hay4YHO-HCCJIEI0BATEIbCKON PadOThI:

B OT3bIBE HEOOXOIUMO OTPA3UTh:

1. OrHomeHHMe MarucTpaHta K BBINOJHSIEMOH pabore (MHTepec K paboTe, HCIOIHUTEIBHOCTD,
aKKypaTHOCTb, JHUCHUUIUIMHUPOBAHHOCTh, TPAMOTHOCTb, YMEHHE paboTaTh ¢ 000pyIdOBaHUEM,
KOMIIBIOTEPHBIMU IporpaMMamy, COBPEMEHHBIMU MH(}OpMallMOHHBIMU CUCTEMaMH,
KOMMYHHUKa0eIbHOCTh, TOCEIAeMOCTh U T.1I.).

2. TlonHOTYy M Ka4ecTBO BBHIIOJIHEHHOM mporpammel HUP.

3. Ouenka ypoBHs pa3sutus komnerenuuid HUP y maructpanra.

4. Jpyryro undopmaluio, XxapakTepu3youyro paboTy MaruCTpaHTa.

5. IlpencraBuTh OLIEHKY pabOTHl MarucTpaHTa.

PYKOBOI[I/ITCJ'IB ITPAKTHUKU OT O6p830B3TCJ'ILHOfI OpraHu3anunu:

(moIKHOCTD) (moamucs) (pacmmdpoBKa MOAMNCH)

« » 20 T.







