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Paboyas mporpamMMa AUMCLMIIMHBI pa3paboTaHa B COOTBETCTBHUU C CAMOCTOSITEIbHO YCTa-
HOBJIeHHbIM MI'Y o6pasoBaTesnbHbIM cTtangaptoM (OC MI'Y) pnsa peanusyeMbiX OCHOBHBIX
npodeccuoHaJbHbIX 06pa30BaTebHBIX IPOTrPaMM BbICLIE0 06pa30BaHUs 10 HAllpaBJIEHHUIO
noarotoBku / cnenuanbHocTd 04.05.01 «®PyHpaMeHTasbHasd W NpUK/IaJHAs XU-
MUs» (MporpaMMa clenyanauTeTa), yTBepKaeHHoro nprukasomM MI'Y ot 22 urona 2011 roga
Ne 729 (B pepakuuu nprukazoB MI'Y ot 22 Hosa6pa 2011 roga Ne 1066, ot 21 nekabpsa 2011
roga Ne 1228, ot 30 nekabps 2011 roaa Ne 1289, ot 27 anpesns 2012 roaa Ne 303, ot 30 xge-
kabps 2016 roga N2 1671).

['og (rogbl) npuemMa Ha 00y4YeHHEe

2014/2015,2015/2016, 2016/2017,2017/2018, 2018/2019



1. HaumeHoBaHMe AUCUUIIIMHBI (MoayJis1) Mexkda3Hble siBJIeHHsI B CHCTeMaX TBEP/I0e TeJI0//KUIAKOCTh
2. YpoBeHb BbIClIEro 06pa30BaHUs — CIeUATUTET.

3. HanpaBsienue noarotoBku: 04.05.01 ®yHaamMeHTa/IbHAA M NPUKJIAAHASA XUMUSL.

4. MecTto aucuunanHbl (MoayJis) B ctpyktype OOIl: BapuaTuBHas dyactb OOII, 6s10k 1.

5. [lnaHupyeMblie pe3yibTaTbl 00yUYeHUs 10 JUCHUIIJIMHE, COOTHECEHHBIE C IJIAHUPYEMbBIMU pe3yJibTaTaMU 0CBOEHUsI 06pa30oBaTebHOM Npo-
rpaMMbl (KOMIETEHLUAMHU BBINTYCKHUKOB)

KoMneTreHnus IlnaHupyeMble pe3y/ibTaThl 06yYeHHs 10 AUCHUIINHE (MOAYJII0)
CIIK-1.C. Ctoco6HOCTb NPUMEHSITh 3HAHUS Teope- 3HaTh: OCHOBbI TEPMOJJMHAMUKH MTOBEPXHOCTHBIX SIBJIEHUH Ha rpaHUIax pasjesa ¢pas
THUYECKHX OCHOB QyH/laMeHTa/IbHbIX Pa3/ieJoB KOJI- | TBEPZ0€e TeJ0/>KUAKOCTb/Tra3 U TBEpJ0e Tes0/}KUJKOCTb1/KUKOCTb2
JIOUJJHOW XMMHH (TEPMOJMHAMUKA NOBEPXHOCTHBIX | YMeTb: HCIO/Ib30BAaTh TEOPETUYECKHE 3HAHUSA JI51 aHAIM3a U 00'bsICHEHUS TOTYIEHHBIX
sIBJIEHUH, 06pa30BaHUe, YCTOMYMBOCTb U CBOMCTBA 3KCIEePUMEHTAbHBIX Pe3yIbTaTOB
JIMCIIEPCHBIX CUCTEM Pa3JIMYHOU NPUPOALI) IpU pe- | BaageTh: HaBbIKaMU MPUMEHEHUS] TEOPETUYECKUX OCHOB MPH PELIeHUH YIEOHBIX U
IIeHUU 33/1a4 MpodpecCHOHATbHOH e TeTbHOCTH. Hay4HbIX 33/1a4 B 06J1aCTU TEPMOJUHAMUKH TOBEPXHOCTHBIX SIBJIEHUH.

6. 06'beM JUCLMIIMHBI B 3a4€THBIX €IMHUIIAX C yKa3aHUEM KOJIMYECTBa aKaJleMUYeCKUX UM aCTPOHOMHUYECKHUX YaCOB, Bbl/IeJIEHHbIX HAa KOHTAKT-
HY0 paboTy 00y4alolUXCs C IpenojaBaTesieM (M0 BUAAM yUeOHbIX 3aHATUH) U HA CAMOCTOSITEIbHYI0 Pab0OTy 00y4YaOLUXCS:

06vem ducyunauHbsl (Modyas) cocmasasiem 4 3auemHvle eduHuYbl, 8ce2o 144 uaca, u3 kKomopwvix 78 yacos cocmassiem KOHMakmuas paboma cmy-
denma ¢ npenodasamesiem (36 4acos 3aHsAMuUs A1eKYUOHHO20 muna, 36 Yaco8 3aHssMusl CeMUHAPCKO20 muna, 2 4acd - 2pynnosvle KOHCy1omayuu, 4
uaca - npoMeNcymouHbsIli KOHMpPOo/Ib ycnegaemocmu), 68 uacos cocmasisiem camocmosimeabHasi paboma cmydeHma.

7. BxoaHble TpebOBaHUS [IJI1 OCBOEHUS AUCLHUIIJIMHBI (MOAYJIs1), IpeJiBapUTEbHbIE YCIO0BHUS.

Ob6yuaromuics go/KeH

3HaTh: GU3NYECKYIO XUMHUIO MOBEPXHOCTHBIX SBICHUH, KOJUIOMIHYIO XUMHUIO, (PU3UUECKYIO0 XHMHIO BBICOKOMOJIEKYISPHBIX COSTUHEHUH, OPraHUYEeCKYIO

XUMUIO, yHIaMEHTaIbHbIE OCHOBBI (PU3UKH U MaTEMATHKH;

YMeTh: aHaTM3UPOBATh COCTOSIHHUE TPAaHUIL pa3zena (a3, UCIoNb3ys UX TEPMOIMHAMUYECKUE MTapaMEeTPhl COCTOSIHUS;, YMETh UCIIOJIb30BaTh MIPHUEMbI MaTe-
MaTHYECKOT0 aHAJIN3a MPU PaCCMOTPEHUH COCTOSTHUS MEK(a3HBIX TPAHUIL pa3jiena;

BiageTb: MeTo1aMU U TIOJXOJaMH JIJISl POBEACHUS (PU3UKO-XUMHUYECKHUX IKCIIEPUMEHTOB; METOJaMH CTATUCTHYECKON 00pabOTKHU IKCIIEPUMEHTATBHBIX

JAHHBIX; AHTJIUHUCKHUM SI3bIKOM JIJIS aHaJM3a MePUOANYECKON HAYYHOU TUTEPaTypHI.



8. CozieprkaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

HaumenoBanue u kpaTkoe cogep:xa- | Beero B ToM uucne
HHe Pa3/1eJIOB M TeM JMCHUIIMHBI (4acnl)
(Moxy.s), KonTakTHasi padora (padora BO B3aumoaeidcTBiHu ¢ npenogaa- | CamocrositesibHasi padbora
TeJieM), 4achl 00y4aloerocsi, 4acobl
(opma npomeKyTOUHOM aTTECTALIUA W3 HUX
1o AUCHUIJIMHE (MOIYJII0)
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Tema 1. CmaunBaHKe B paBHOBECHBIX 18 6 6 12 6
YCIIOBHSAX
Tema 2. CmaunBaHH€e peAbHBIX T10- 26 18 8
BEPXHOCTEN
Tema 3. YrpaBieHue cMauMBaHHEM 24 16 8
Tema 4. Pactekanue )KuaKOCTEN 110 24 16 8
TBEP/IBIM TIOBEPXHOCTSIM
Tema 5. IIpaktuueckoe ucnonb3zoBanue | 20 14 6
CMauUBaHHUS
[IpomesxyTounas arrecrauus skzamer | 36 4 6 30




Hroro 144 36 36 2 4 78 66 66

9. O6pa3oBaTe/ibHble TEXHOJIOTUU:
-IpUMeHEeHHEe KOMNbIOTEPHBIX CUMYJIITOPOB, 00pab0TKa JJaHHbIX HAa KOMIIbIOTEPAX, UCI0JIb30BaHUE KOMIIbIOTEPHBIX IPOTpaMM, YIpaBJI fI-
I0IUX IpUbOpamu;
-MCII0JIb30BaHUeE CPeJCTB AJUCTAaHJMOHHOIO CONPOBOXAEHUS y4eOHOT0 poLecca;

-npenojiaBaHue JUCLUILJIUH B popMe aBTOPCKUX KYpPCOB MO MpOorpaMMaM, COCTaBJIE€HHBIM Ha OCHOBE pe3y/IbTaTOB UCCJEeJ0BaHUN HAayUHbIX
mkoJs MI'Y.

10. Yye6HO-MeTOAUYECKHE MaTePHAJIbI AJI CAMOCTOATE/JIbHOM PaGoThl N0 AUCHUIIIMHE (MOJYJII0):
KoHcneKThI JIeKLIMH, OCHOBHAs U J|0NOJHUTe/bHAs yieOHas JuTepaTypa.

Bomnpocel A/151 NOATOTOBKY K KOHTPOJIBHBIM paboTaM:
1. Cynepno3unus KanuIsIPHbIX U TPaBUTAILMOHHbBIX CUJI (KalUJJIIPHOE MOIHSATHE, MEHUCK TPYU BEPTUKAJbHOM CTeHKe, KallW/JISIpHas 1o-
CTOsIHHAs).
2. YpaBHeHue HOHra: aHepreTU4eCKUU U CUJII0OBOU MOJAXO/bI.
3. KanunnsipHble cubl ¥ AaBiieHue Jlansaca: paccMOTpeHUe po6J1eMbl CTATMBAIOLEro MEHUCKA.
4. I36upaTesibHOe CMayMBaHUe, TUAPOPUIbHbIE U TUAPOPOOHDBIE TOBEPXHOCTH.
5. CMayuMBamwILMe NJIeHKU B MOJIEKYJISIPHBIX )KUJKOCTSAX U MeTa/IJINYEeCKUX pacl/aBax.
6. [IponMTKa NOPOILIKOB ¥ MOPUCTHIX TBEPAbIX TeJl. PTyTHadg nopomeTpus.
7. 110BepXHOCTHOE HaTSXKEHHE MOJIEKYJIIPHbIX U MOHHBIX XKUJIKOCTEH, MeTa/IJIMYeCKUX PacljaBOB.
8. U36bITOYHAsA cBOGO/JHASA TIOBEPXHOCTHAS IHEPT U MOJIEKYJISIPHBIX U MOHHbBIX KPUCTAJJIOB, METAJIJIOB.
9. MexdasHas 3Heprusi Ha rpaHulle pa3/iesa }KUJAKOCTb / TBep/0e TeJI0 B OJHOKOMIIOHEHTHOM CUCTEME.
10. MeToab! pacyeTa NOBEPXHOCTHOW 3HEPTUHU B MOJIEKYIAPHBIX cucTeMax. KoncranTa l'amakepa.
11. MeTo bl pacyeTa MOBEPXHOCTHOW SHEPTHUH TBEPbIX TeJ PA3JIMYHOU NPUPO/bI.
12. MosiekysipHasi TeOpUsi CMauyrMBaHUSI HU3KO3IHepreTuieckux nopepxHocreut pxkupudanko-I'yna-®oykca.
13. Mexxda3Hasi 3Heprusi Ha rpaHule TBepAoe TeJ0/)KUAKOCTb B IBYXKOMIIOHEHTHbBIX CUCTeMaX. MeTo/ibl pacyeTa U poJib aZ,cOpPOLIMHU Ha
rpaHuiie paszesa ¢pas.
14. AHM30TpONHUS NOBEPXHOCTHOM 3HEPTUHU TBEPAbIX TeJl. PacueT aHM30TPONHUU Ha OCHOBE aHa/IM3a paBHOBECHOU GpOpMBI.
15. U3MeHeHUs CTPYKTYpPbl NOBEPXHOCTH C TeMepaTypol. [loBepxHocTHOe ny1aBjeHre. Orpy6seHue noBepxHoctel. [lepexo orpy6/ieHus.

16. KpaeBble yrJbl ¥ TUCTEPE3UC CMAaYMBaHUs Ha FeTEPOTEHHbIX U IIepOX0BAThIX TOBEPXHOCTSAX. YpaBHeHUs Kaccu u BeHuens. Cynep-
ruZipopo6HOCTE.

17. ®paxTanbHble TOBePXHOCTU. COCOGHI NMOJIyYeHUsI TOBEPXHOCTEN ¢ GpaKTaJbHOU CTPyKTYypol. CMaunBaHMe GpaKTaIbHBIX TIOBEPXHO-
CTeM.
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18. Moaudunupyrone MOHOCJIOU Ha MOBEPXHOCTH KPUCTA/LIOB. /lu3aiH MOAUPULUPYIOLINX CJI0EB.

19. Baiusanue [1AB Ha ycTOMYUBOCTD CMa4MBAKIL KX IIJIEHOK.

20. Koppensinys KpaeBbIX YIJI0B CMaYUBaHUA C IOBEPXHOCTHBIMU U 00 beMHBIMU CBOMCTBaMU pacTBopoB [IAB.

21. KuHeTHueckue MoZiesv pacTeKaHUs BA3KOU XKUAKOCTH 10 TBePA0U noBepxXHOCTHU. [loHATHE 06 UHEPLUOHHOM, KHHETUYECKOM (AU Py-
3MOHHOM) ¥ BA3KOM peXMMax pacTeKaHHUs.

22. KuHeTHKa Kanu/JIsipHOro NoAHATHUA (ypaBHeHUe Jlykaca-YoubopHa).

23. Pactekanue pactBopoB [IAB. ABTopo6HOCTB. PeakTHBHOE cMaunBaHue. BinsiHUe pacTBopeHus NO/JI0KKU HAa CMaylBaHue. BiusiHue Te-
yeHHs MapaHroHy Ha KUHETUKY pacTeKaHUs] MHOTOKOMIIOHEHTHBIX »KUIKOCTEM.

24. TupoAMHaMUYeCKUe HEYCTOMYUBOCTH MPU pacTeKaHUU U [Byx$a3HOM TedyeHUU. CKOJIbKeHHe 10 ruApodOOHBIM TOBEPXHOCTSAM KaK OC-
HOBa MUKPOQIIOUIUKH.

25. [IpakTU4eckue aclieKTbl CMa4MBaHUSA MeTa/JIMYeCKUMHU pacijlaBaMH.

26. Ucnosib30BaHUe CMayrMBaHUS /IJ11 IPOrHO3UPOBAHUSA TPAHCIOPTHBIX CBOMCTB NOJIMMEPHBIX MeMOpaH, Co3/laHHe GUOCEHCOPOB, KOMIAKT-
HbIX KaTaJIU3aTOPOB.

27.CMauyuBaHMe MeTaJlJIMYeCKMMHU paclljilaBaMy B COBpEMEHHOU TEXHOJIOTHUH.

28. [IpobsieMbl CMayMBaHHUS B TEXHOJIOTMU IPOMU3BO/CTBA aIIOMUHUS.

29. OcHOBBI MUKPOQJIIOUIUKH.

11. PecypcHoe obecnevyeHue:

[lepeyeHb OCHOBHOM 1 BCIIOMOTaTe/IbHOM y4eOHOM JINTepaTyphbl KO BCEMY KYpCY

OCHOBHas JInTepaTypa

1.
2.
3.

KoHcneKThl JIEKIM I
[IpeseHTanUU JIEKIUU
E.[l. lllykuH. A.B. [lepuos, E.A. AMenuHa. KosstonaHaa xumMus. Yue6Huk. M.: Beicu. mk. 2007.

Jlono/JIHUTe/IbHAA JIMTepaTypa

1.

Ny wN

B. U. Ponayrun. ®usukoxumus noBepxHoctu, Uurtessiekt, 2008

A. ApamcoH. Pusuyeckass XMMUs ToBepxHocTel. M.: Mup. 1979.

B./l. Cymm. 10.B. l'oproHOoB. PHU3MKO-XUMHUYECKHE OCHOBBI CMa4MBaHUA U pacTekaHud. M.: Hayka, 1976.

J.H. U3paenamBuin. MexxmoJsieKyiipHble U IOBePXHOCTHBIEe cuibl. M.: Hayuynsiid Mmup, 2011.

P.G. de Genes, F. Brochard-Wyart, D. Quere. Capillarity and Wetting Phenomena: Drops, Bubbles, Pearls, Waves. Springer, 2004.
N. Eustathopoulos, M. Nicholas, B. Drevet. Wettability at high temperatures. Pergamon, Oxford, 1999.

Jlunaros 10.C. KostonaHasa xumus noarmepoB. Kues: HaykoBa fyMka, 1984.
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[loMMepHbIe KOMIIO3ULIMOHHbIE MaTepHaJibl: CTPYKTYPa, CBOMCTBA, TexHoJioTUs / oA pef. bepauna A.A. CI16: [Ipodeccus, 2009.
[lepyuoauyeckas HaydyHas JMuTepaTypa (Mo yKasaHUI0 Npemno/iaBaTeis)

0

e MaTepHasbHO-TEXHUYECKOE 0b6eclieueHue: ClieljMabHbIX Tpe60BaHUN HET, 3aHATHUS IPOBOJATCS B 0ObIYHOU ayJUTOPUM, OCHALILEHHOH /10-
CKOH U MeJioM (MapKepaMH)

12. AA3bIK IpenojgaBa”Husa — PyCCKUH

13. [IpenogaBaTesu:

JIOLEHT, K.X.H. BaenTrHa /IMuTpureBHa [l0/PKMKOBa,
CT.H.C,, K.X.H. lOsius 'enHagueBHa borgaHoBa,

B.H.C, K.X.H. [laBes1 Banepuesuu [Iponenko

q)OH,C[bI OL€HOYHbIX CPEeACTB, HeO6XOAI/IMble AJIA OLEHKH pe3yJabTaTOB OﬁyquPlﬂ

06pa3siibl OIEHOYHBIX CPEJCTB /JIsl TEKYIIEr0 KOHTPOJISI YCBOEHUSI MaTeprasia U MPOMeXYTOUHOH aTTeCTallUH - 9k3aMeHa. Ha ak3aMeHe nmpoBeps-
eTCsl JOCTHXKEeHHEe MTPOMEXKYTOYHbIX UHUKATOPOB KOMIIETEHLUH, TepevYrC/IeHHbIX B I1.5.

ITos1HBIH NEepeYeHb BONPOCOB K IK3aAMEHY:
. PaBHOBecHbIM KpaeBou yroJi. YpaBHeHue [0OHra. BeiBog ypaBHenus lOHra.

. TepMO,U,I/IHaMI/I'-IeCKI/Ie yC/J10BHUA CMd4YUBaHHA, HECMa4YUBaHHW A, paCTEKaHHA.

. ['ucrepesuc kpaeBbIx yrioB. [IpuunHbl ructepesuca. CynepruijpodpoOHbie MOBEPXHOCTH.

1
2
3
4. PaBHOBecHe N0 IMHUU KOHTaKTa 3-x a3 - 061111e NUPUHLUIIBI HAa TpUMepe ypaBHeHUU I0Hra, XeppuHra, npaBusa 'm66ca-CmuTa.
5. KanunisipHoe NoAHATHE — CUJI0OBOUM U 9HEPTeTUYECKUU MOAXO/bI.
6. KanuinsgipHoe noaHATHE B KaNWJLJIIpax NeEPEMEHHOTO CeYeHHS.
7. Crijla 1OBEPXHOCTHOTO HATSKEeHHWS Y CUJIb], BO3HUKAIOLUE B pe3yJibTaTe AeUCcTBUSA JaBaeHusd Jlanaca (cTaruBarolie MEHUCKU Mex1y chepa-
MU U JIOCKUMHU IIJIACTUHAMU).
8. YpaBHeHue YoubopHa. BbIBOJ AJ1s1 TOPU30HTAIbHOIO IIUJIMHAPUYECKOTO KAUJISAPa.
9. Axcop6uus [TAB Ha TBep/bIX TOBEPXHOCTAX. Mcnosib30BaHUe MeTO/la CMaYyMBaHUSA JIJ1s1 U3y4eHUs aicOPOIMOHHbIX cyoeB [1AB, uMMo6UIN30-
BaHHbIX Ha TBEP/I0M MOBEPXHOCTHU?
10. Ucnonb3oBanue [1AB guig ynpaB/ieHUs1 CMauMBaHHUEM Y U30MpaTe/bHbIM CMauYlBaHUEM.
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11. OnpepesieHre NOBEPXHOCTHOM 3HEPTUU TBEP/bIX TeJ (METOAbI HYJIEeBOW M0JI3y4eCTH, 3apo/iblllie06pa3oBaHus], MHOr0$pa3HOr0 paBHOBECHS)

12. METOAbI W IMoAXO0AbI K oIlpeJeJIEeHHUI0 HOBerHOCTHOfI SHEPTHUH IIOJINMEPOB.

13. MexaHU3Mbl PacCIpPOCTPAHEHHS XKUAKOCTH 10 JlepeKTaM MOBEPXHOCTH TBEP/AOTrO0 TeJa B IPUJI0KEHUH K 3pdeKkTy Pebunepa.

14. KpaeBble yr/ibl Kak MHAMKATOPbI TPAaHCIOPTHBIX CBOMCTB CIJIOIIHBIX OJIMMEPHbIX MeMOpaH.

15. Ucnmosib30BaHue MeTOo/[Jad CMa4YHMBaHUA [OJ1dd IPOTHO3UPOBAHUA aAr€3MOHHBIX CBOMICTB IMMOJINMMEPHBIX CBA3YIOMIHX.

16. ®PU3UKO-XUMUYECKUE MoaxoAabl K BbI60py 61 0COBMECTUMbBIX MaTepHraJioB.

MeToauyeckre MaTepuasibl JJisl NPOBeJeHHs NPOLEeAYp OLleHUBAaHUS Pe3y/IbTaTOB 00y4YeHUsA
[lIkasia olleHMBaHUSA 3HAHU M, YMEHUW U HABBIKOB SIBJISIETCS e[JMHOM /1Sl BCEX AUCLMIIMH (IpUBeJieHa B TabJIUIE HUXKE)

INKAJIA U KPUTEPUU OUEHUBAHNA PE3YJIbTATA OBYYEHHUA no aucounyivHe (MOAyJI10)

OneHka 2 3 4 5
PesysibTaT
3HaHuA OTtcyrcTBUE @dparmeHTapHble 3HaHUSA O611Me, HO He CTPYKTYpUpPOBaHHbIE CdopMupoBaHHbBIE CUCTEMaTHYe-
3HaHUH 3HaHUA CKHe 3HaHUA
Ymenusa OTcyTcTBHE B njesiom ycnemHoe, HO He B njesioM ycrnemHoe, HO coZiepkalliee | YcIellHoe U cMcTeMaTUYecKoe yMe-
yMeHHUH CUCTeMaTHU4YeCKoe yMeHUue OT/ieJIbHbIE TPo6esibl yMeHue (J10- HUe
IyCKaeT HeTOYHOCTH HEeNIpUHL U Y-
aJIbHOT'0 XapakTepa)
HaBbiku (BJo1age- OTtcyTtcTBHE Hanuuuve oTaenbHbIX HaBbl- | B niesnoM, cdopMupoBaHHblie HaBbiKY, | ChopMUpOBaHHbIE HABbIKH, IPUMe-
HHUs) HaBbIKOB KOB HO He B aKTUBHOHU popMe HsieMble IPY pelleHUH 3334

PE3YJIbTAT OBYYEHUA
10 AUCHUIIMHE (MOAYJIIO)

®OPMA OIEHUBAHHUA

3HaTh: OCHOBbI TEPMOJMHAMUKH TOBEPXHOCTHBIX SIBJIEHUH Ha rpaHUllaX pa3jesa ¢pa3 TBEpJoe Te-
JIO/?)KUJIKOCTh/Ta3 U TBEP0e TeJ0/)KUJKOCTb1/>KHUIKOCTb2

MepOoINpUATHUA TEKYLIET0O KOHTPOJIA yCIie-
BaeMOCTH, YCTHbeI OIIPpOC HA 9K3aMeHe

YMeTh: MCcTONIb30BaTh TeopeTUu4eCKre 3HaHUuA 4Jid aHaJ/In3a U 00bSICHEHUA IMOJIY4€HHBIX 9KCIIEpH-
MEHTAJIbHbIX pE€3YJIbTATOB

MepONpUSATHUS TEKYLIEro KOHTPOJIS yCIle-
BAaeMOCTH, YCTHBIM ONPOC HAa 9K3aMeHe

BJ'[a,ELeTb: HaBbIKaMH IPUMEHEHHUA TEOPETUIECKHUX OCHOB IIPHU pellI€eHNH y‘{e6HbIX WU HAY4YHBbIX 3a4a4
B 00J1aCTH TEPMOAWHAMMWKU ITOBEPXHOCTHDBIX SIBJIEHU U

MEpPONpPHUATHA TEKYLIEro KOHTpOJIiAd ycCiie-
BA€MOCTH, YCTHbe/'I OIIpOC HA DK3aM€EHe




