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1.1esu 1 32124 OCBOEHUSI TUCHTUTITIHHBI

1.1.11esau ocBOEHMSI AMCIUTIIHHBI

TepmoauHaMuka MeK(pa3HBIX SIBICHUH, OCHOBBI KOTOPOU OBLITH 3aJT0KCHBI B
Kiaccuueckux padorax KOura, Jlannaca, 'u66ca, Ban-nep-Baanbca u ap., siBisieTcs
B HACTOSIIIIEE BPEMsI OJJTHUM U3 HauOoJiee pa3BUTHIX Pa3/iesIOB COBPEMEHHOTO yye-
HUs 0 MeK(]a3HbIX siBIeHUsIX. OHa SBISETCS TEOPETUUECKON OCHOBOM /I pacCMOT-
PEHUSI MHOTHX BOIIPOCOB, CBA3AHHBIX C PA3TUYHBIMU (PU3UKO-XUMHUECKUMU
npolieccaMi, MPOTEKAIOIMMHU Ha TpaHulax paszaena $a3. OCHOBHBIEC BHIBOBI U TTO-
JIO’)KEHUS TEPMOJMHAMUKN MEX(a3HBIX SBICHUHN YK€ UCIIONB3YIOTCS JUTsl PEIICHUS
MHOTHX MPHUKJIAJIHBIX 33]1a4, B YACTHOCTH, Pa3pad0TKe MUKPO- U HAHOTEXHOJIOTHI
B DJICKTPOHHKE, CO3/IaHHsI HAHOCKOIIOB, METUITHHCKIX HAHOPOOOTOB KOMITO3HITHOH-
HBIX MaT€PUATIOB U MHOTHX JPYTHX.

Oco0€eHHO TUIOJJOTBOPHBIM B TEPMOAMHAMUKE MEK(a3HBIX SBICHUN OKa3all-
csl METOJI, IpeaiokeHHbIN [ 160coM B cBoelt pabote «O paBHOBECHU T'€TEPOTEH-
HBIX BEIIECTBY, ONyOMKoBaHHOM Oosiee 135 net nazan. ['u66¢c mposBisis 6071b-
1Iyt0 PU3NYECKYIO0 HHTYUIMIO, CHOPMYITUPOBaI (DEHOMEHOIOTHYECKYIO TEOPHUIO
rpaHuIl pasaena a3, HaXOIAIUXCs B paBHOBECHH. TepMoaHAMUYECKAsT TEOPHUS
kamuisipHocTy ['m60ca mosioxkmia Hayano rpOMaTHOMY YUCITY UCCIIEI0BAHUIMA B
o0nacTu MexX(a3HbIX SIBICHUN U UMeeT (PyHIaMeHTaIbHOE 3HaueHue. Tepmoau-
HaMUKa MeK(a3HbIX SBICHUU MPOIIa K HACTOSIIEMY BPEMEHHU OOJIBITION My Th
pa3ButHs. Ha 5ToM yTH MOHO BBIJICIHUTH CIEIYIOIINE MOMEHTBHI:

a)[IOHMMaHHe, KOHKPETH3aIMs ¥ HOBasl HHTEPIIPETAIUS OTICIbHBIX I10-
JIO’)KEHUN Teopuu KanwuispHocTu ['ud6ca;

0)pa3BuTHe U 0000IIICHHE TEOPUN KamWUIipHOCTH [ MO0ca;

B)BO3HUKHOBEHUE HOBBIX PA37ICJIOB TEPMOJIUHAMHUKN TTOBEPXHOCTHBIX SIBJIC-
HUH, HE BRITEKAIONIUX W3 TeOpUH KamwuisipHocTu [ mb0ca.

Hpyroit MeToa TEpMOAMHAMUKHN MeX(DA3HBIX SIBICHUN — METOJ] CJI0SI KOHEY-
HOI1 TOJIMHBI, OCHOBaH TpynaMu Ban-nep-Baansca, bakkepa, Bepcxaddenbra u

['yrrenreiima. [1o3aHee 66110 00pallieHO BHUMAHUE Ha TO, YTO MPHU CTporou hopmy-



JUPOBKE 3TOr0 METOJIa TPEeOyeTCsl MPUBIICUECHUE TTOHSITHUS Pa3estoNIeil moBepX-
HOCTH, HO IIPH 3TOM HCHOJIb3yETCsl HE OJHA, a IBE Pa3CAIOIINe MOBEPXHOCTH.

TepmoanHaMuKa TOBEPXHOCTHBIX SIBJICHUH, KaK COCTaBHas 4acTh Kypca Tep-
MOJIMHAMUKHU, UMEET HEMPEXOo/isllee 3HaueHue, oo GopMHupyeT cambie 00IIIE
3aKOHOMEPHOCTH B 00J1aCTH MOBEPXHOCTHBIX SIBJICHUI U 00pa3yeTr (yHIaMeHT, Ha
KOTOPOM CTPOSITCSI MHOTHE (PU3UKO-XUMUUYECKUE TEOPHH.

JlanHbI Kypc MpeIHa3HaueH IS CTYJEHTOB, 00yUYaloImuXCs MO HapaBIie-
HUIO MOJITOTOBKH «JIIEKTPOHUKA U HAHOZJIEKTPOHHMKA» U coaepkUt 10 pa3aenos no
OCHOBHBIM HaIIPaBJICHUSIM TEPMOANHAMUKY MIIOCKUX U UCKPUBJIECHHBIX MTOBEPXHO-
CTel B OJJHO- 1 MHOTOKOMIIOHEHTHBIX CHCTeMaX. XapaKTepHOH 0COOCHHOCTBIO Kyp-
ca SIBJISIETCSl OPMEHTALMs Ha U3yYeHHUE creu(pUIEeCKUX CBOMCTB I'paHull pa3jena
IBYX KOHJIEHCUPOBaHHBIX (ha3 (IByX pacTBOPOB), MMEIOLIUX MAKPOCKOIIHMYECKHE
pa3Mepsl. TeMaTuka Kypca rnocssiieHa GyHaaMeHTaIbHbIM TEPMOJIUHAMUYECKUM
YpPaBHEHUSAM JIs TUIOCKUX U UCKPUBJICHHBIX TMOBEPXHOCTEH, MeK(pa3zHOMY HaTSIKE-
HUIO, COCTaBy (amcopOinn) Mexda3Horo cos, are3un, CMaYuBaHUIO M pacTeKa-
HUIO, HOBBIM KPUTEPHUSM BIIUSHUS MAJIbIX T0OABOK Ha CBOMCTBA TOHKOTO MeX(az-
HOTO CJIOSI MEXIy COCYIIECTBYIOIIMMHE (pa3amu.

3a noclieIHAEe IeCATUIETUSI 3HAUUTEIbHOE PAa3BUTHE MOJIYUHIH HCCIEeI0Ba-
HUS B 00JIaCTU TEPMOJMHAMUKU BBICOKOIUCTIEPCHBIX CUCTEM, U3BECTHBIC B JIUTEPA-
Type Kak pa3MepHbie 3ppekTbl B HaHOcucTeMaX. [10400HbBIE BOMPOCHI U3J1araroTcs
B 3aKJIFOYHUTEINIbHBIX paszienax kypca (moaynu 8-10). B 3HaunTenbHON CTENEeHN Ha-
CTOSIIIIUI KypC ITOCTPOEH Ha pab0Tax aBTOPa, BHIMIOJHEHHBIX B 00J1aCTH (PU3UKH U
XUMUHU MOBEPXHOCTHBIX SIBJICHUU.

Hcxonas u3 U310KEHHOTO BBIIIIE, LIENIbIO MpenogaBanus Kypca « TepMoau-
HaMUKa MEX(a3HbBIX SBICHHN B MaKpO- U HAHOCHCTEMAaX» SIBIISIECTCS :

- 03HaKOMJICHHE CTYJCHTOB, 00Y4aIONUXCs 110 HAMIPABICHUIO MOATOTOBKU
«IJEKTPOHUKA U HAHOAJIEKTPOHUKA» C BAXKHEHIITUMU MOHATUAMU U (PyHIaMEHTAh-

HbIMH COOTHOIICHUAMH TCPMOANMHAMUKU Me)I(Cl)aSHBIX I'paHuIL;



- 03HAKOMJIEHHE CTYICHTOB C HOBBIMU PE3YyJIbTaTaMH, [TOJyYEHHbIMH 3a-
pYOEKXHBIMU M OTEUECTBEHHBIMHM HCCIIEIOBATESIMHU, a TAK)KE CIHELHATUCTaMU
KBI'Y, 3a nocnennee BpeMs B 001aCTH TEPMOAMHAMUKHA MEK(DA3HBIX SBJICHUN;

- 00y4YeHHUEe CTYJIEHTOB TBOPUYECKOMY MCIIOJIb30BAaHUIO TEPMOJMHAMUKHI

MC}K(l)aBHLIX SIBICHUM AJIA pCIICHUA psada HAYIYHO-TCXHHYCCKUX U MHIKCHCPHBIX 34a-

Jad.

1.2. 3agauu usyyeHusi AMCHUTIAHBI

JI1st TOCTIKEHUS yKa3aHHBIX BBIIIIE IIeJIEH HEOOXOAMMO PEIIUTh CIICTYIOIINE
3aJ1a4Hy :

- 1aTh CTyZICHTaM OCHOBHBIE MOHATHUS TEPMOIMHAMUKN MEXK(Pa3HBIXTPAHUILI;

- COOOIIUTH CTYACHTaM UCXO/HbIE TTOJI0KEHHUSI 1 OCHOBHBIE COOTHOILIEHHUS (C
BBIBOJAMH M MHTEPIIPETALUSAMHU ) TEPMOJUHAMUKHI MEX(PA3HbIX SIBICHUI B MHOTO-
KOMIIOHEHTHBIX CUCTEMaX;

- U3JI0KUTH HOBBIE PE3yJIbTaThl B 00JIACTU TEPMOJIUHAMHUKN TOBEPXHOCTHBIX
U MeX(a3HbIX SIBICHUN B OJIHO- U ABYXKOMIIOHEHTHBIX HAHOCHUCTEMAaX, IOJTyUYeH-
HBIX COTPYAHUKAMH Kaeapbl PU3NIECKUX OCHOB MUKPO- U HAHOAJIEKTPOHUKH
KbI'Y;

- IIOCTABUTb IIEPE] CTyACHTAMU HOBBIE €I1I€ HEPELIECHHbIE aKTyaJIbHbIC 3a/a-
4y B 00J1aCTH TEPMOAMHAMUKNA MEK(DA3HBIX SBJICHUN B HAHOCUCTEMAX, C YKa3aH-
HBIM BO3MO>KHBIX ITOAXO0JI0B UX PEIICHUS.

2. Mecro nucnuruiaabl B ctpykrype OOII BO.

Hucuuminna « TepMoauHaMuKa MexK(pa3HbIX SBJICHUH B MaKpO- U HAHOCHU-
CTEMax» BKIIIOYEHA B BAPUATUBHYIO YacTh (BY30BCKui kKomnoHeHT) b1.B.10
y4ueOHOro 11aHa no HampasiaeHuto noarorosku BO 11.03.04 Dnextponuka u
HaHORJIEKTpOHUKA U Tpodmtto «CoBpeMeHHbIE HH()OPMAITMOHHBIC TEXHOJIOTUN

B DJICKTPOHHOU TEXHUKEY.

N3yuyenue aucuumuinnbl « TepmoanHaMuka Mex(a3HbIX SIBIEHUN B MaKpO
Y HaHOCHCTEMax» 0a3upyercs Ha MOHATUSAX U METOJAX, Pa3BUBAEMBIX B psJIe

MATEMATUYCCKUX U CCTCCTBCHHOHAYYHbBIX TUCIUILJINH. I[J'ISI YCIICIIHOI'O U3YyYC-



HHUA KypcCa HCOGXOI[I/IMO 3HAHHUC CIICAYIOINX Pa3acsIOB N3 COOTBCTCTBYIOMINX

JUCIHUTLINH:

- o01mas gusuka (TepMoAMHAMHKa U MoJieKyJisipHas ¢usuka) : [, [T u III
Hayvajga TePMOJMHAMUKH, TEPMOJWHAMUYECKUE (PYHKIIMHA U COOTHOIIEHUS, XU-
MHUYECKUH MOTEHIINAN, YCI0BUS ()a30BBIX pAaBHOBECUH M yCTOMUMBOCTH, (pa3oBbIe
NEPEX0/Ibl U KPUTHUECKHE SBICHUS, STIEMEHTHI TEPMOJIUHAMUKHA HEOOPaTHMBIX

IIpoHecCCoOB, TCPMOAUHAMUYICCKUC TCOPUU PACTBOPOB,

- TeopeTnueckas GU3MKa : TepMOJUHAMUYECKAS BEPOSTHOCTh U METO/IBI €€
BBIYHCIICHUS, KAHOHMYECKOE U MUKPOKaHOHUYECKOE pacnpeeneane [ nooca,

KBAaHTOBBIC CTaATUCTHUKH,

- 3JIEMEHTHI TEH30PHOTO aHAJIN3a : OJUINHEHBIE (POPMBI U TEH30PBI,
COOCTBEHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO MpeoOpa3oBaHMs,

TEH30pbl HaIPSHKEHUHN U 1ePopMaluu.

B cBorO 04epenb, 0CBOCHHE TaHHON AUCIUIUIMHBI HEOOXO0IUMO JJIST BBI-
MOJIHEHUSI KyPCOBBIX PabOT, a TAKKE BBIMYCKHBIX KBAIU(PUKAIIMOHHBIX PabOT 1O

CH@HI/I(I)I/I‘-IGCKI/IM CBOMCTBaAM U ImponccCaM B HAHOCHUCTEMAX.

3. TpeGoBanusi K pe3yJibTaTaM OCBOCHUS COAEPKAHUS TUCHUILINHBI

[Ipotecc u3yueHns TUCIUTIINHBI HarlpaBiieH Ha (OPMHUPOBAHUE HIIEMEHTOB
cnenyromux komnereHuuit B coorserctsuu ¢ 'OC BO u OIIITI BO no nanHou
CHENUATIBHOCTH MOJITOTOBKHU.

a) BbIyCKHHMK T0JI5KeH 00J1a1aTh CJIeAYIIIMMHU 001eKYJIbTYPHBIMH
kommnetenuusavu (OK)

- CIOCOOHOCTHIO K camMoopranmu3aiuio u camooopaszoBanuto (OK-7);

0)BoInyCKHHUK 10/15KeH 00J1aaTh CJIeXyI0IMMHU
odenpogeccuoHaabHbIMU KoMuereHuusamu (OIIK)

- CTMIOCOOHOCTHIO BBISIBIISITH €CTECTBEHHOHAYYHYIO CYIIIHOCTh TTPOOIIEM,
BO3HUKAIOUIUX B X0/1¢ MPO(ECCUOHAIIBHOW JEATeIbHOCTH, PUBJICKATD I UX

pelIeHns COOTBETCTBYIOIUN Pu3nko-maTeMarnueckoi anmapar (OI1K-2);



B)BbINyCKHUK J0/15KeH 00,1a1aTh CJIeyIIIMMHU NPpodeccuoHATILHBIMU
komnerenuusamu (I1K)

- CIIOCOOHOCTBIO CTPOUTH MPOCTEHINe PU3NUECKHUE U MATEMAaTUYECKUE
MOJIEIN TIPUOOPOB, CXEM, YCTPOUCTB U YCTAHOBOK 3JIEKTPOHUKHU U
HAHOAJICKTPOHUKH PA3TMYHOT0 (YHKIIMOHAIBHOTO HA3HAYCHUS, a TAKXKE
KCMOJIb30BAaTh CTAHAAPTHBIE MTPOTPAMMBI CPEJICTBA UX KOMIIBIOTEPHOTO

MoaenupoBanus (I1K-1);

B pe3yabTaTe 0CBOCHUS TUCUMILIMHBI CTYACHT JT0JIKEeH

3HATh:

- OCHOBHBI€ MOHSITHUSI TEPMOJUHAMUKY MOBEPXHOCTHBIX SIBJICHUN (HATSHKEHUE
IJTOCKOTO ¥ UCKPUBJIEHHOTO CJIOSI, Pa3ICAIOIINE MOBEPXHOCTH, TOJIIAHA
MOBEPXHOCTHOTO CJIOS U JIp.);

- METOJbI TOCTPOEHUSI TEPMOJUHAMUKY TTOBEPXHOCTHBIX SIBIICHUN;

-pyHIaMeHTabHbIE YPAaBHEHUS TEPMOJIMHAMUKN U TTIOBEPXHOCTHBIX
SIBJICHUH;

YMeETh :

- aHANTM3UPOBATh (PyHIAMEHTAIbHBIC YPABHEHUS IO 3aBUCUMOCTH
MeK(pa3HOTo HATSKEHUSI OT OCHOBHBIX MTapaMeTPOB COCTOSIHUS BYX(Da3zHON
MHOTOKOMITOHEHTHOW CUCTEMBI (TeMIepaTypa, JaBlieHue, COCTaB);

- IOJTy4YaTh YPAaBHEHUS U30TEPM IMOBEPXHOCTHOIO HATSKEHUS B OMHAPHBIX
cucreMax, HauboJiee 4acTo UCMOJIb3yeMbIX Ha MpakTuke (ypaBHeHUs batnepa-
XKyxosuikoro, Xopa-Mendopaa u ap.), U3 OCHOBHBIX COOTHOIICHHIA
TEPMOJMHAMHKHU IMOBEPXHOCTHBIX SIBJICHU;

- paCCUMTHIBATh OJHU XaPAKTEPUCTUKHA MOBEPXHOCTHOTO CJIOS IO APYTUM
M3BECTHBIM (B YACTHOCTH, JIETKO U3MEPSIEMBIM Ha OMBITE) XapaKTEPUCTUKAM;

BJAA€Th



- METOJaMHU MPOTHO3UPOBaHHUS (IIPEACKA3AHMS) XapaKTepa paclipeaesieHus

MaJjioi 100aBKU MEXIYy COCYIIECTBYIOMUMH U 00beMHBIMU (DazaMu 1 Mexba3HbIM

CJIOCM MCXKOY HUMH,

- MCTOI[HKOﬁ HCIIOJIb30BAHUS KAaUCCTBCHHBIX KPUTCPHUCB HpCI[GJIBHOﬁ

MG)K(l)ﬁBHOfI AKTHUBHOCTHU AJIA BBIABJIICHHUA TCHACHIMH BJIMAHHWSA MaJioun ,Z[06aBKI/I Ha

aJIré3nr0, CMa4MBaHC 1 PaCTCKaHHC.

4.Conepxanue U CTPYKTYpa TUCUUILTHHBI

4.1 Coaep:kanue pa3iesioB JUCHUIIIMHBI

Taobmuua 1
Ne HaumenoBanue pazne- Coneprxkanue pasnena dopma KOHTPOJIS
na
1 IIpumenenue Tep- 1.HarsxeHue 1 TONIMHA MI0CKOT0 OBEPX- Komnoksuym Nel,
MOJIMHAMUKH K I10- HOCTHOTO CJIOSI. KOMIIBIOTEPHOE Te-
BEPXHOCTHBIM ciiosiM 1 | 2.@opmyna bakkepa HaTspkeHne ucKkpuBIieH- ctupoBanue (I)
reTepOreHHBIM CH- HOTO CJIOSL.
creMaM 3.IloBepXHOCTh HATSKEHHUS.
4.®opmyna Konmo
2 Tepmonnnamuueckuii | 5S.OyHIaMEHTaNbHBIE YPAaBHEHUS IS IOBEPX-
METOJ CJI05l KOHEYHOH | HOCTHOTO CJI0s WK IBYX(Da3HOI cuCTeMBI ¢
TOJIIIMHBI (MeToa BaH- | IUIOCKMM MOBEPXHOCTHBIM CJI0eM B Audde-
nep-Baansca- peHLMaIBbHON (hopMe B paMKax METOAA CIIOs
I'yrrenrerima-Pycano- | KOHEYHOU TOJIIMHBIL.
Ba) 6. TepMoaMHAMHUUYECKNE TOTEHIHAJIBI INIOCKOTO
MOBEPXHOCTHOTO CIIOSI UJIU IByX(a3HoM cu-
CTEMBI B LIEJIOM C INIOCKUM TIOBEPXHOCTHBIM
CJIOEM B MHTETPAJIbHON opMe B paMKax METO-
J1a CJI0S1 KOHEYHOW TOJIIIVHBI.
7.Y nenbHbIE TEPMOIUHAMUYECKUE TOTEHIIMAIBI
IUIOCKOTO TIOBEPXHOCTHOI'O CJI0S B paMKax Me-
TOJIA CJ10s1 KOHEYHOM TOJIIIUHBL.
3 TepmoanHaMuuecKuil 8.®yHIaMEHTAIIbHBIE YPABHEHUS JUIsl TIOBEPX-

METO/I pa3liearonen
MIOBEPXHOCTH (METOJ
['u606ca)

HOCTHOT'O CJIOSI WJTH JIBYX(pa3HOW CHCTEMBI C
TUTIOCKUM MTOBEPXHOCTHBIM clioeM B udde-
peHIaibHON opMe B paMkax Meroza I 'moca.

9.TepMOI[I/IHaMI/I‘-ICCKI/IC IIOTCHIUAJIbI ITIJIOCKOT' O
MIOBEPXHOCTHOTO CJIOS WJIH IBYX(a3HOM CH-
CTEMBI B LIEJIOM C TUIOCKUM MTOBEPXHOCTHBIM
CJIOEM B MHTErPabHOM (PopMe B paMKax METO-
na 'nboca.

10.Y nenpHBIE TEPMOAMHAMUYECKUE TIOTEHIUA-
JIBI TUTOCKOTO TIOBEPXHOCTHOTO CJIOS B paMKax
merona ['mb0Oca.

11.AncopOrnus.
12.Ancopbuunonnoe ypaBuenue ['u60ca amns
TJTIOCKOTO TTIOBEPXHOCTHOTO CJIOSL.




JByx(da3Hoe paBHOBe-
cHe IpHU HAINIUU
IJIOCKOW ITOBEPXHOCTH
paszznena. PyHaaMeH-
TaynbHbIe AuQQepeHn-
aJbHbIE ypaBHEHHUS JJIs
IUIOCKUX MTOBEPXHOCT-
HBIX CJIO€B WU JIByX-
(ha3HBIX CUCTEM B IIe-
JIOM TpU HAJTMUUHU
IJIOCKOM ITOBEPXHOCTH
paszena.

13.YcnoBus paBHOBECHUS T€TEPOT€HHBIX CUCTEM
¥ BHYTPEHHETO paBHOBecHs (as3.

14.®yHnnameHTaIbHbIE YPaBHEHUS TEPMOAU-
HaMHUKHU [TOBEPXHOCTHBIX SIBJICHUHA B MHOTO-
KOMIIOHEHTHBIX CUCTEMaX (IJIOCKHE MTOBEPXHO-
CTH)

IIpumenenne
(byHIaMEeHTalIbHBIX
Qg depeHIraTbHbIX
ypaBHEHHH TEpMOJIU-
HaMHUKU TOBEPXHOCTH
JUIsl OTIMCaHMSI CBOMCTB
rpaHulbI-1Iap B OuHap-
HBIX CUCTEMaX.

15.BbIBOJ ypaBHEHMS M30TEPMBI TIOBEPXHOCT-
HOro HaTshkeHus batnepa-’KyxoBuukoro s
OuHapHOU cucTeMbl U3 (PyHIaMEHTAIbHbIX
YPaBHEHUI TEPMOAMHAMUKH IIOBEPXHOCTH
Qg depeHmaIbHoi Gopme.

16.Bb1BOJI ypaBHEHUS N30TEPMBI COCTABA I10-
BEPXHOCTHOTI'O CJIOS JJ11 OMHAPHOW CUCTEMBI U3
000011eHHBIX TU(depeHINaTbHbIX YPaBHEHUN
TEPMOJMHAMHKYU TIOBEPXHOCTHBIX SIBJICHUH.

17.BausiHie npuMecH Ha MOBEPXHOCTHOE Ha-
TskeHne. Kpurepuil noBEpXHOCTHOM aKTUBHO-
CTH.

[Ipumenenue
0000meHHbIX nudde-
pEeHLMANbHBIX ypaBHe-
HUW TEPMOJIMHAMUKHI
MTOBEPXHOCTH ISt
OIMCaHHs CBOWCTB
IJIOCKUX TpaHull pa3ze-
J1a ABYX KOHJEHCUPO-
BaHHBIX (a3 B OMHAp-
HBIX CHUCTEMAX.

18.CocTaBbl IBYyX COCYIIECTBYIOIMHNX 00BEM-
HBIX (pa3 B M30TEPMHUECKUX YCIOBUAX B OMHAP-
HBIX CHCTeMaXx.

19.YpaBHeHHE H30TEPMBI COCTaBa MEK(Pa3HOTO
CJIOS HA TUTOCKOM TpaHuIle pasJerna IByX
KOHJICHCUPOBAaHHBIX (pa3 B OMHAPHOU crcTeMe.

20.YpaBHeHHE U30TEPMbI MEK(a3HOTO HATSIKE-
HUS Ha TJIOCKOM rpaHuIle pas3zelia IByX
KOHICHCHPOBAaHHBIX (pa3 B OMHApHOH cucTeMe.

21.Anre3us

22 .CMmauyuBanue

23 .PacTekaHue.

Hogsele kputepun
Mex(}a3HOI aKTHBHO-
CTH.

24 BnusiHue Malloll mpuMecH Ha Mex(a3zHoe
HaTsDKEHUE TUIOCKOI IpaHMIBI pasziena qByX
KOHJICHCHPOBAHHBIX (a3.

25.Pacnipenienienue Majioi 100aBKU B TeTepo-
TeHHOM CHCTEME C IIOCKOM Mexa3HOoU rpa-
HULEH.

26.Kputepuu mexdazHoii cerperauuu

28.BnusiHue Majioi 100aBku Ha paboTy
aZire3uu, KpaeBou yroi cMauynuBaHus U Kodhdu-
IIMEeHT pacTekaHus no ['apkuHcy

Komnokuym Ne2,
KOMIIbIOTEPHOE Te-
ctupoBanue (II)

[ToBepXHOCTHBIE SIBIIE-
HUS B OJHO-
KOMITOHEHTHBIX HaHO-
cucreMax. PazmepHas
3aBUCUMOCTb TOBEPX-

277.3aBUCUMOCTh TOBEPXHOCTHOTO HATSHKEHUSA
HAHOYACTHUII OT pa3Mepa B U30TEPMHUUECKUX
YCIIOBUSIX.

28.PazMepHas 3aBUCUMOCTb [TI0BEPXHOCTHOTO
HATSHKEHUs] HAHOYACTHII PH YCIIOBHUSIX TIOCTO-

KomnmoxkBuym Ne3,
KOMITBIOTEPHOE Te-
ctupoanwue (I1I)
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HOCTHOTO HATSDKEHUS B | STHCTBA JIABJICHHSI B MATPHIIC.
CHUCTEMax C MOJIOXKH- 29.PazmepHas 3aBUCUMOCTD ITOBEPXHOCTHOTO
TEJIBLHOM W OTpHIla- HATSDKCHUS HAHOTIOP.

TEJIbHOW KPUBU3HOW B
HU30TEPMUYECCKUX U
M300apUIECKUX
YCIIOBUSAX

9 Pa3smepHas 3aBu- 30.IuddepennmanbHOe ypaBHEHUE OTHCHI-
CUMOCTb TEMIICPATYPLI Baromiee 3aBUCUMOCTDb TCMIICPATYPhI IIJIABJICHUSA
TUIABJICHUSI HAHOYACTHII | OT pa3Mepa HAaHOYACTHII

31.®opmyna Tomcona

32.Beixon 3a npenensl npudimkenus ToMcoHa
[P HAXO0XKAECHUU 3aBUCUMOCTH TEMIIEpaTyphl
TUTABJICHUS] HAHOYACTHIL OT pa3Mepa.

10 | Bausaue Hanopasmep- | 33.YpaBHEHHE H30TEpMbI Mex(a3HOTO HATIKE-

HBIX 2P PEKTOB HA HUS Ha TPAHUIIC HAHOYACTHIIHI U MATPUIIBL.
00bEeMHBIC U TTIOBEPX- 34 Bnusaue HaHOpa3MepHBIX Y(PPEeKToB Ha
HOCTHBIE CBOMCTBA OU- | cOCTaB M TEMIIEPATypy PaBHOBECHS B OMHAPHOMN
HApPHBIX CHCTEM. cHCTEME.

35.Pa3MepHast 3aBUCUMOCTh COCTaBa Mex(as-
HOTO cJ0sI U MeX(a3HOTO HATSHKEHUS Ha rpa-
HUI€ HAHOYACTUIBI U MAaTpHUILIbI B 6I/IHapHOI71 CHu-
CTeMe.

4.2.CTpyKTypa JTUCHMILIUHBI
4.2.1.00mui TPyA0eMKOCTh JUCHMILIMHBI COCTABJsIeT 4 32a4eTHBIX e/1U-
Hul (144 4.)

Taoauna 2
Bun pabotsr Tpy0eMKOCTh, 4aCOB
6 cemecTp BCETO
OO0m1as TpyJ10eMKOCTh (B Yacax) 144 144
KoHnTtakTHas paboTa (B yacax) 68 68
Jlexumonssle 3ansaTus (JI) 34 34
[Tpaktnueckue 3anstus (I13) 34 34
Cemunapckue 3anstus (C3) - -
Jlaboparopusie paboTsl (JIP) - -
CamocrosiTenpHas paboTa (B yacax) 49 49
PacuetHo-rpaduueckoe 3amanue (PI'3) - -
Pedepar (P) - -
Occe (D) - -
KonTponbhas pabota (K) - -
CamocCTOsITeIbHOE U3YYCHHE Pa3/IeJIOB/TeM 49 49
Kypcogas pabora (KP) - -
Kypcooit npoexrt (KIT) - -
[TonroroBka u NPOX0XkKAECHUE IPOMEXKYTOUHOU | 28 28
aTTecTaluu
Bua npo MeXyTO4YHOM aTTecTalnuu JK3aMEH JK3aMEH

4.2.2 JIeKIIHOHHBIE 3AHATHSA
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Tab6muna 3

No Tema

1 [Ipumenenre TepMOAMHAMUKH K IOBEPXHOCTHBIM CJIOSIM M I€TEPOr€HHBIM CUCTEMaM

2 TepMoauHaMUYECKHI METOT CI0SI KOHEUHOH ToNIHBI (MeTo BaH-aep-Baanbca-
['yrrenreiima-PycanoBa)

3 TepMoarHaMUYECKUI METOJ pa3leNstolieil moBepxuoctu (metoa ['nu60ca)

4 JIByx(a3Hoe paBHOBECHE IPU HATMYUH TUIOCKOM MoBepxHOCTH pazzena. DyHnaamen-
TayibHble AU PepeHnanbHble ypaBHEHUS AJIS INIOCKUX MOBEPXHOCTHBIX CJIOEB UM
JBYX(a3HbIX CHUCTEM B IIEJIOM PU HAIUYUH IJIOCKOW MOBEPXHOCTHU pas3zesa.

5 [Ipumenenue ¢yHAaMEHTATBHBIX TU(GEpeHIMATbHBIX YPAaBHEHUN TEPMOJUHAMUKH TIO-
BEPXHOCTH JUIsl ONMCAHMsI CBOMCTB I'PaHUIIbI-Iap B OMHAPHBIX CUCTEMAaX.

6 [Tpumenenne 0000IIEHHBIX TU(GEpEeHINATBHBIX YPAaBHEHUN TEPMOJUHAMUKN TTOBEPX-
HOCTH U1l OIIMUCAHMsI CBOMCTB IUIOCKUX I'PaHMIL pa3jiesia ABYX KOHJAEHCUPOBAHHBIX (a3 B
OMHAPHBIX CHUCTEMaX.

7 HoBeie kxpuTepun Mexda3HOl aKTUBHOCTH.

8 [ToBepxHOCTHBIE SIBIEHUST B OJJHOKOMIIOHEHTHBIX HaHOCHCTeMax. Pa3mepHas 3aBu-
CHUMOCTb ITOBEPXHOCTHOT'O HATSDKEHUS B CUCTEMAaxX C MOJOXKHUTENbHOM U OTpULaTENb-
HOW KPMBHM3HOH B M30TEPMHUUECKUX U M300apUIECKHUX YCIOBHUSIX

9 Pa3zMepHas 3aBUCUMOCTb TeMIepaTyphbl IJIaBJIE€HHUs] HAHOYACTHUI]

10 Bnusinue HanopasmepHbix 3¢ (HeKToB Ha 00BEMHBIE U TOBEPXHOCTHBIE CBOWCTBA OMHApP-
HBIX CHCTEM.

4.2.3.11pakTHyeckne 3aHATUSA (CEMUHAPBI)
Tabmua 4

NoNe Tema

1 [IpuMmeHeHne TepMOJMHAMUKU K IOBEPXHOCTHBIM CJIOSIM M T€TEPOT€HHBIM CHCTEMaM

2 TepMoarHaMUYECKUI METOJ CJI0s1 KOHEUHOU TONMIIMHBI (MeTos Ban-nep-Baanbca-
I'yrrenreiima-PycanoBa)

TepMoaMHAMUYECKUI METO] pa3IeNstoniei moBepxHoctu (Meto ['n60ca)

4 JIByxda3Hoe paBHOBecHE NPU HATMYUH MJIOCKOM MOBEpXHOCTHU pasnena. OyHnamen-
TasnbHbIe AU PepeHnnanbHbIe ypaBHEHUS IS TUIOCKHUX TIOBEPXHOCTHBIX CIIOEB HIIH
JBYX(a3HbIX CUCTEM B LIEJIOM [TPU HAJIMYUU TJIOCKON MOBEPXHOCTH pas3zena.

5 [Ipumenenue ¢yHIaMeHTAIbHBIX AUPPEpeHINnaTbHbIX YPABHEHUNH TEPMOAMHAMUKI
MOBEPXHOCTH JIJIsl ONMCAHUS CBOMCTB IPaHUIIbI-IAp B OMHAPHBIX CUCTEMAX.

6 [Tpumenenune 00001eHHBIX MU PepeHIINaTBbHBIX YpaBHEHNH TEPMOIUHAMUKH T10-
BEPXHOCTH ISl OIMCAHMsI CBOMCTB IUIOCKUX TPaHMIL pa3zelia AByX KOHIEHCUPOBAH-
HBIX (a3 B OMHAPHBIX CUCTEMaX.

7 HoBrle kpuTepun MexQa3zHoi aKTHBHOCTH.

8 3aBUCHUMOCTb MOBEPXHOCTHOI'O HATSKEHUSI OJHOKOMIIOHEHTHBIX HAHOYACTHIL OT
pa3Mepa

9 VYpaBHEHMsI H30TEpPM MOBEPXHOCTHOTO HATSHKEHUS HA IPAaHULIAX JKUAKOCTh-TIap,

TBCPAOC-TIap U TBEPAOC KUAKOCTH B IBYXKOMIIOHCHTHBIX HAHOCUCTEMAX.
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10

PaSMepHO?,aBI/ICI/IMI)IC AuarpaMMbl COCTOSIHUSA B IBYXKOMIIOHCHTHBIX HAHOCUCTEMAX

4.2.4.J1abopaTopHble padoThI - (He MPeAyCMOTPEHbI 110 YUeOHOMY ILIAHY)

4.2.5. CamocTosiTeJIbHOE N3yUeHHe Pa31eOB AN CIUIIUHBI.

Tab6muna 5

NoNe Bompockl, BEIHOCHMBIE Ha CaMOCTOSITEILHOE H3yUICHUE
b
paznena

1

HepBoe M BTOpPOC Havajla TCpMOANHaAMUKH. daza. FeTeporeHHLIe CHCTCMBI.

4 VYpaBuenue [ m66ca-/{rorema. AKTUBHOCTH U KO3(pPHUIIMEHTHI TEPMOAMHAMHYECKOM
AKTUBHOCTH

5 Tumb! pa3oBbIx Auarpamm. MeTobl HX pacueTa

7 Kpurepun noBepXHOCTHON aKTUBHOCTH

8 Cerperanus 1 aare3vs B MaKpoCHCTEMax

5. OneHo4YHbIe MaTePUAJIBI IS TEKYLIEro U py0e:KHOro KOHTPOJIA
yCIIeBaeMOCTH M NPOMEKYTOYHOM aTTEeCTALMU.

5.1.0neHo4YHbIe MATEPHUAJIBI AJISl TEKYIIEro U Py0e:KHOI0 KOHTPOJIS
yCIeBaeMoCTH.

Texkymmi U MpOMeKyTOUHBIN KOHTPOJIb YCIIEBAEMOCTH CTYJICHTOB,
usydaronux kypc «TepmoanHamuka Mexk(a3HbIX SBICHUN B MAKPO- U HAHOCH-
CTEMax» OCYILIECTBISAETCS B paMKaxX OaJNIbHO-PEUTUHIOBOM CUCTEME aTTeCTallun
CTYJIEHTOB, pa3pabOTaHHBIA U BHEAPEHHBIN B MPAKTUKY AesteabHocTH B KBI'Y.
B pamkax 3Toii cucTeMbl B TEUEHUE CEMECTPA M0 YTBEPKAEHHOMY IpauKy Ipo-
BOAMTCS OaJUIbHO-PEUTUHTIOBBIE KOHTPOJIBHBIE MEPOIPUATHS, BKIIOUAOIIINE
IIPOBEJICHUE KOJUIOKBUYMa B YCTHOM (hOpME U KOMITBIOTEPHOE TECTUPOBAHUE
CTYJIEHTOB. B pamkax OaJlTbHO-pEHTUHIOBOM CUCTEME aTTECTAl[MU CTYJIEHTOB
IIPENYyCMOTPEHBI MEPBI, CTUMYJIMUPYIOIIUE NOCEIICHUE 3aHATUN CTYJECHTAMH.
OreHka yCrenrHocT CTyIGHTOB MPOBOAUTCS 110 MHOTOOaubHOM 1mikaie (100 6.)

5.1.1.Ko/1s1I0KBHYMBbI

B teuenue CCMECTpa NPOBOAATCA TPHU KOJUIOKBHUYMaA. BOHpOCBI, BBIHOCHUMBIC

Ha KOJIJIOKBUYMBI ITPUBCACHBI HHUKC.
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Taodauna 6

Tema

Ne xoi-
JIOKBHyMa

Harspxenue u TonuyHa miIocKoro NOBEPXHOCTHOTO CJIOS.
®dopmyna bakkepa HaTsikeHne HCKPUBIEHHOTO CIIOSI.

[ToBepXHOCTH HATSKEHHUS.
®opmyna Konmo

@OyHmaMeHTaIbHBIE YPaBHEHUS IS TOBEPXHOCTHOTO CIIOS FITH
IBYyX(a3HOW CHCTEMBI C IFIOCKMM MOBEPXHOCTHBIM CJIOEM B
muddepeHnranbHOM GpopMe B paMKax METOa €105l KOHSYHOM
TOJIIMHEI

TepMoguHaMHYECKUE MOTEHIMABI INIOCKOTO MOBEPXHOCTHOTO
CJ0sl WK ABYX(a3HON CHCTEMBI B IIEJIOM C TUIOCKUM MOBEPXHOCT-
HBIM CJIOEM B MHTETPAIBHON (pOpMeE B paMKax METO/a CII0sl KOHEY-
HOM TOJIIMHBI.

YJIG.]'H)HI)Ie TEPMOIAUHAMHUYCCKUEC IMOTCHIUAJIBI ITJIOCKOTO IMTOBEPX-
HOCTHOT'O CJIOA B paMKaxX MCTOJa CJI0A KOHEYHOM TOJIIMHBI.

@dyHmaMeHTaIbHBIE YPaBHEHUS ISl TOBEPXHOCTHOTO CIIOS FITH
IBYX(a3zHON CHCTEMBI C IMJIOCKUM MOBEPXHOCTHBIM CIIOEM B
nuddepennmanbaoi hopme B pamkax metona ['md0ca.

TepMoaMHAMUYECKUE TIOTEHITUAIBI TIOCKOTO MMOBEPXHOCTHOTO
CJIOS WM IBYX(a3HOW CHCTEMBI B IIEJIOM C IFIOCKAM TTOBEPXHOCT-
HBIM CJIOEM B MHTETPAIbHON opMe B paMkax MeToaa ['uboca.

VY nenpHbIE TEPMOANHAMHYECKUE MTOTEHIIUAIIBI IIIOCKOTO MOBEPX-
HOCTHOTO CJIOos B paMKax meroza 'mb0ca.

AncopOuus.
AncopbumonHoe ypaBHeHHe ['nO06ca ISt MII0CKOTO TOBEPXHOCT-
HOT'O CJIOSL.

10

Y CrioBHsI paBHOBECHS TETEPOTCHHBIX CHCTEM M BHYTPEHHETO
paBHOBecHs a3.

Komnoksuym
Nel

11

@OyHIaMeHTaIbHbIE YPaBHEHUS TEPMOAMHAMUKH MIOBEPXHOCTHBIX
SIBJICHUH B MHOTOKOMITOHEHTHBIX CUCTEMaX (IUIOCKUE TIOBEPXHO-
CTH)

12

BbIBOI ypaBHEHMS U30TEPMBI IOBEPXHOCTHOTO HaTsKeHus bat-
nepa-KyXoBHIIKOTO /17151 OMHAPHOW CHCTEMBI U3 (YHIAMEHTAIb-
HBIX YPaBHEHHUH TEPMOIMHAMMKH MMOBEPXHOCTU AU depeHnann-
HOH dhopme.

13

BrIBO/I ypaBHEHUS U30TEPMBI COCTaBa TIOBEPXHOCTHOTO CIIOS JUIS
OMHApHOW CUCTEMBI U3 0000IICHHBIX AUddepeHITnaTLHBIX
YpaBHEHUH TEPMOJIMHAMUKH MIOBEPXHOCTHBIX SBJICHUH.

14

BimsiHne npuMecu Ha MOBEPXHOCTHOE HaTskeHue. Kpurepwuii no-
BEPXHOCTHOM aKTUBHOCTH.

15

CocTaBbl JBYX COCYLIECTBYIOIUX 00BEMHBIX (ha3 B U30TEpMUYE-
CKHUX YCJIOBHSIX B OMHAPHBIX CUCTEMAX.

16

YpaBHEHHE H30TEPMBI COCTaBa MEXK(Aa3HOTo CJI0S HA IIOCKOM
rpaHule pa3jiena IByX KOHICHCUPOBaHHbBIX (a3 B OMHApHOU CHU-
CTeMe.

17

VYpaBHeHHE H30TEpPMbI MEXK(Pa3HOTO HATSKEHHSI HA TJIIOCKOM Tpa-
HUIIE pa3/iena JBYX KOHJACHCUPOBaHHbIX (a3 B OMHAPHOM cUcTeMeE.

Konnoksuym
Ne2
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18 Anresua. CmaunBanue. Pacrexanme

19 | BausHue manoi npumecH Ha Mex¢a3zHoe HaTsHKeHHUE TUIOCKON
IpaHuUIlbl pa3jelnia ABYX KOHAEHCUPOBAaHHBIX (ha3.

20 | Pacnpenenenue manoi 706aBKH B FeTEPOr€HHON CUCTEME C II0C-
Ko Mexda3zHON rpaHuLeH.

21 | Kpurepuu mexdaszHoii cerperauu

22 | Biusane manoi 100aBKU Ha paOOTy aare3nu, KpaeBon yroji cMma-
ynBaHUs ¥ Ko unmeHT pacrekanus mo ['apkuraCcy

23 3aBHCHUMOCTD IMOBEPXHOCTHOT'O HATAXKCHUA HAHOYACTHIL OT pa3Me-
pa B UBOTCPMUUCCKHUX YCIIOBHIX.

24 PaSMepHaﬂ 3dBUCUMOCTD ITOBCPXHOCTHOT'O HATAXKCHUA HAHOIIOP.

25 | Pa3mepHas 3aBUCUMOCTbH IOBEPXHOCTHOTO HATSKEHHSI HAHOYA- Konnoksuym
CTUI IIPYU YCIOBUSAX MOCTOSTHCTBA JABJICHUS B MATPULIE. Ne3

26 | duddepennnanbHoe ypaBHEHHE, OMMCHIBAIOIIEE 3aBUCUMOCTh
TeMIIepaTyphbl IUIABJIEHUS OT pa3Mepa HaHodacTull. Popmyra
TomcoHa

27 | Beixon 3a npenensl NpubImkeHust ToMCOHa pU HaXOKICHUU 3a-
BHCHMOCTH TEMIIEPATYPhI IJIABJICHHSI HAHOYACTUI] OT pa3Mepa.

28 | YpaBHEeHHE U30TEPMbI MEX(Pa3HOTO HATSHKEHUS HA TPAHULIE
HAHOYACTHUIIBI M MATPHUIIBL.

29 | BausiHue HaHOpa3MEpHBIX YPPEKTOB HA COCTAB U TeMIEpaTypy
paBHOBecHUs B OMHApHOHW CHCTEME.

30 | Pa3mepHas 3aBHCUMOCTB COCTaBa MEX(a3HOTO CIIOs

31 | Mexda3Horo HaTsKEHHs Ha TPAHUIE HAHOYACTHULBI U MATPHLIBbI B
OMHApPHOW CUCTEME.

MeToau4yeckue PeKOMEHIALNUM MO MOATOTOBKE K KOJUIOKBUYMaM

[Tpu moATOTOBKE K KOJJIOKBUYMaM IO TUCIUATLINHE HEOOXO0IUMO UCTTOJTb-
30BaTh COOTBETCTBYIOIIKE PA3ACabl OCHOBHOW W JOIOJHUTEIbHON JIUTEPATYPHI,
PEKOMEHIOBAaHHOM JIEKTOPOM Ha MEPBOM 3aHATHUU T10 JUCIUIIMHE. 3JHAYUTEb-
HYIO MOMOIIb B MOJTOTOBKE K KOJUIOKBUYMY MOTYT OKa3aTh 3amucH (KOHCIICK-
ThI) JIGKITUH, KOTOPBIC MPOBOIUIUCH BO BpeMsI Ay IUTOPHBIX 3aHATHM MO JIHC-
IUIUTMHE. B KOHIE K101 TEMBI [0 JAHHOW JUCIUILUIMHE CTYIAEHTaM
MPEAIaratoTCsa KOHTPOJIbHBIE BOIIPOCHL, KOTOPHIE KPATKO PACCMATPUBAOTCS I10-
CJIe JIGKIIUU U 0oJiee JIeTaIbHO pa3OUparoTCs Ha TMpaKTHYeCKHuX 3aHsATusX. [Ipu
MOJATOTOBKE K OYEPETHOMY KOJUIOKBHYMY II€JIECO00Pa3HO 00pamaThes K 3TUM
KOHTPOJBHBIM BompocaM. I1o JaHHOMY Kypcy BeChMa IOJIE3HBIMH OYIyT CIIEIy-
IOIIIME METOANYECKHE PEKOMEHAAIIMY B TPEX YaCTAX, OMyOIMKOBAaHHBIE JIEKTO-

pom B cooBTopcTBe (I1le03yxoB A.A., [lle63yxoBa M.A.):
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1)IToBepxHOCTHOE HaTsbKeHUE HaHodacTull, Hampuuk, 2017, 60 c.

2)MexdazHnoe HaTsHKEHHE HAHOYACTHI] cheprueckoil popmMbl B COOCTBEH-
HOM paciuiase, Hanbuuk, 2017, 42 c.

3)IloBepXHOCTHAsT PHEPrUsi HAHOYACTHUI] M XapaKTEPUCTUKH TPAHUI] pa3ie-
Ja B ciaydae Tpex(da3zHoro paBHOBECHs ¢ ydacTueM HaHouactull, Hanpuuk, 2017,
S5c¢.

B 3THX pekoMeHaaIusAX B KOHIIC KaKI0H TEMbI, MPUBEACHBI KOHTPOJIb-
HBIE BOIIPOCHI, KOTOPBIE COOTBETCTBYIOT BOIPOCaM, BHIHOCHMBIM Ha KOJUJIOKBHUY -
MBI.

[Tpu moATOTOBKE K KOJJIOKBHYMaM I1ejiecoo0pa3Ho oOpaliaThCes K HHTEP-
HET pecypcam Mo TaHHOW TUCIUILIMHE, KOTOPhIE PEKOMEHI0BaHbI MPETo/ia-
BaTeJIeM B Hayajle U3y4YEHUS TUCIUIUIUHBI.

[Ipy MOATOTOBKE K KOJIJIOKBUYMY PEKOMEHIYETCsI TOCEIICHUE
KOHCYJIbTallUM, MPOBOJUMBIX MPEToIaBaTesieM, a TakKe 00palleHue K CanTy
npenogaBatess. CTyneHThl depe3 HTepHeT UMEIOT JTOCTYM K y4eOHO-METO -
YEeCKMM H3JIaHMSIM Beaylux By30B Poccum.

KpuTtepuu onieHKM Ha KOJUIOKBHYMAX.

Bo BpeMst ycTHOTO OIpoca Ha KaKJI0M KOJUIOKBUYME CTYJIEHT MOXKET I10-
ayuuth 10 15 Gamnos. [Ipu aTOM olieHHBaeTCs :

- SICHOCTh, YETKOCTh U JJOKa3aTEIbHOCTh U3JIOKEHUSI OTBETOB HA BOIPOCHI;

- BJIQJICHUE CIICIUAIbHBIMU TEPMUHAMU,

- CHCTEMHOCTbH 3HAHHH IT0 TEMAaTHKE.

5.1.2.TecToBble 3aJJaHUsI N0 AMCHHUILINHE
B Tedyenue cemecTpa TpHK bl IPOBOAUTCS TECTUPOBAHUE CTYJCHTOB (4de-
pe3 kaxaoro 1/3 cemectpa). Bonpockl, BRBIHOCHMBIC Ha TECTHPOBAHUE
OO0pa3ubl TeCTOBBIX 32/IaHUI 10 JTUCHUILIUHE
3ananue 2.
BripaxkeHue 11 MeXaHHUUeCKOM padboThl AedhopMalliu MIOCKOTO CJI0s, He-
OJIHOPOJHOTO B HAINPABJICHUH, NEPIECHAUKYIISPHOM CJIIOI0, UMEET BU]I
l.ow=—PF_ov
2. ow=—P_ov+ cow
3. ow=—P ow+ cov
4. ow=—voP, + woo
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3aganue 4.
OddexTuBHAs TOMIMHA TOBEPXHOCTHOTO CIIOS
l.0o1Ha 1 Ta xe 1t GU3NYECKON CUCTEMBI HE 3aBUCUMO OT TOT'0, KaKOe

CBOMCTB 3TOW CUCTEMBI PACCMATPUBACTCHL.

2.ompeensercsa o KOHKPETHOMY CBOMCTBY U SIBJISIETCS, BOOOLIE TOBODSI,

Pa3IMYHOM JIsl pa3HbIX CBOMCTB CUCTEMBI

3.0HpCI[6JI$ICTC}I TOJIBKO BHCIITHUMH ITapaMCTpaMU
4 saBIseTCS mapaMeTpOM COCTOAHUA

3aganue 6
JIJ1 II0CKOM TpaHUIIbl CIIPABEAJIMBO BBIPAKECHUE
]
& T
1.P - PV ===
.
2. P =p
2
3- P4 !_;-.--' _ﬁ
»
4. p - ph = — 2o
-
3aganmue 8.
S pip _ 20
Beipaxkenune £ — P = — HMMeeT MeCTO s

7
1 .2KBUMOJIEKYJISIPHOW pa3earoniell TOBEPXHOCTH
2.IOBEPXHOCTH HATSKCHUS
3.pazjaensoneil MOBEpXHOCTU HYJIEBOM KOT€3MOHHOW SHEPTUU
4.paznenstomniel MOBEPXHOCTH C HYJIEBOH M30BITOYHOW CBOOOTHON

SHEPruu

3ananmue 32
B metone I'n66ca cripaBeisiiBO Cleayroiee COOTHOIICHUE JJIsI U30BITOY-

HBIX BCIIMYUH

1(_; TS+ "-W”’_Z‘“.?
2. G=2uN,
3. G=ocw+ > u \

4. G =-ow+ >u \
3apanue 45

B BbIpakeHUH, CBSA3BIBAIOIIEM 3HAUEHHS a0COMIOTHOM afcopOLMn Ha IBYX

pasaciIronuX IMOBEPXHOCTAX, BEJIMUMHA A O3Hayaer :

CTH

1.ancopO1uio KOMITIOHEHTA Ha COOTBETCTBYIOIIEH pa3Ielisroliell TOBEpXHO-
2.pacCTOSHUE MEXKTY pa3AeistONMMU TOBEPXHOCTIIMU
3. XUMHWYECKHUH ITOTEHIIHAII

4.MOBEpPXHOCTHOE HATSKEHHUE

3aganue 46
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AOcoiroTHas aacopOIHs -0 KOMIIOHEHTA MPY CMEIICHUH Pa3AeIITIONICH
MOBEPXHOCTH B TPEJIeNIax MEPEXOIHOTO CI0s U3MEHSETCS :

1.1o norapudmMuvecKoMy 3aKOHY

2.10 TMHEWHOMY 3aKOHY

3.IpOMOPIMOHATEHO KBAAPATY CMEIICHHUS

4.110 SKCTIOHEHITUAILHOMY 3aKOHY

3aganue 85

YpaBHeHUE U30TEPMBbI IOBEPXHOCTHOTO HaTshKeHus batinepa-XXyxosuil-

KOT'O JUIsl YCJIOBHS 4, ~In X,
RT, x

In——

) X

l.o=0, —

RT . x
2.0=0, + —]“T

@, X
RT . a”

3.o=0, +—In—
0, d
RT, a

4, c=0, — In —
o,

3aganue 105
JI1s1 TOBEpXHOCTHO-aKTHBHOT'O BEIIESCTBA (MIEPBBIM KOMITIOHEHT) CITpaBe/I-

JIMBO BBIpakeHHUe (X,,X;”" - KOHLIEHTpALUs IEPBOTr0 KOMIIOHEHTa B 00beMe U Ha
MTOBEPXHOCTH)
1.x7 <x, 2. X7 << x, 3. x7 =x, 4. X\ > x

3aganue 142

Pabora aare3un BeIpakaeTcsi B BUJIE

1.”1 :(_T"“’T‘ - CT:N . O'”;I 2 W=g" "4 CT"HI -+ O'm"”
3 W=c""+c" - 4. W=c""+c"" =25""
3apanmue 150

Koaddunment pacrexkanus mo 'apkuHCY BbIpaKaeTCs B BUJIC
1.K L =0, — 0, —0, 2. K =0, +o0, -0,
3. K L =0, 0, — 20, 4. l\'._, -0, —0, —0,,
3aganue 212

®opmyna OctBanbaa-OpolHAIMXa I PACTBOPUMOCTH MEJIKUX YaCTHI] B
MAaTpULE UMEET BUL

" , [ 20V "
1.x"(r)=x"" Cxp‘ —ﬁ

2. x"(ry=x" ‘U[/ 20"
‘ = x'"exp| —1—

. " l\ FRT
0= e
3.7 (r) = x]exp| ——
}\ IRT /I
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4 O ( ) . Il"f 2()_1, I. Py
LX) =X eXpl - ————
: \ " RT )

MeToanueckne PEKOMECHIANMHA 110 MOATOTOBKE K TECTUPOBAHUIO

OcHOBHBIE PEKOMEHAAIIWMH, M3JIOKCHHBIC BBIIIC JJIsI ITOATIOTOBKH K KOJI-
JIOKBUYMaM, OCTArOTCs B CHUJIC U JJIs1 MMOATOTOBKH K TCCTUPOBAHUIO (I/ICHOHB3OBa-
HHUC peKOMGHﬂyeMOﬁ JIUTCPATYPbI, KOHCIICKTOB JICKIIUH, MECTOAUYICCKUC YKa3a-

HUS1, UHTEPHET-PECYPChI, KOHCYJIbTAIlMU Y MPENoaaBaTelis U Jp. ).

CryneHTam, U3y4aroluM JAHHBIA KypC, MPEAOCTABISIETCS BO3MOKHOCTh
MHOTOKPATHOTO PEUIEHUS TECTOBBIX 3a/IaHUI U MOJIYYUTh OLEHKY YPOBHS CBOMX
3HaHUU B PEKUME CAMOKOHTPOJIA. B TeueHuu e ceMecTpa CTyJ€HThI TPYXK/IbI Te-
CTUPYIOTCS 1O AUCIUIUTHHE (depe3 Kaxaas 1/3 cemectpa). CTyIaeHTBI UMEIOT

BO3MOYHOCTb, IOCJI€ MPOLEAYPbl PETUCTPALMH, MPOUTH OHJIANH - TECTUPOBA-

HHC, B TOM YHUCIIC B PCIKUMC CAMOKOHTPOJIA.

KpuTepnu olieHKH 110 TECTUPOBAHUIO.

ITo pe3yibTaTaM TCCTUPOBAHUA CTYACHTEI MOTYT IIOJTYYUTh IO JUCHHUITIIN-

He 110 15 Gamnos.
5.1.3.1Ipome:xxyTOYHAS aTTeCTAIlUA

HpI/IMepHLIﬁ NnmepeuceHb BOMPOCOB, BLIHOCUMbIX HA 9K3aMEH 10 TEMaM

AUCHUIUIMHBI (MOIYJIs1)

1.HaTskeHre 1 TOJIIIKUHA TUIOCKOTO MOBEPXHOCTHOTO cinosd. opmyna bakkepa
2.Harsoxenmne uckpupneHHoro cios. [ToBepxHocTh HaTsDkeHus. @opmyna Konmo
3.®yHaaMeHTaIbHbIE YPAaBHEHUS JIJIsl IOBEPXHOCTHOTO CJIOS WK IBYX(ha3HOM2 CHCTEMBI C II0C-

KM TIOBEPXHOCTHBIM clloeM B auddepeHnnansHoi (hopme B paMKax METO/1a CJI0sl KOHEUHOU TOJI-

IIUHEI.

4. TepMoauHaMHUECKHE TOTEHIIUANBI TNIOCKOTO MOBEPXHOCTHOTO CJIOS WK ABYX(a3HOH CH-
CTEMBI B II€JIOM C TUIOCKHM TTOBEPXHOCTHBIM CJIOEM B MHTETPajIbHOM (hOpMe B paMKax METOa
CJI0 KOHEUYHOU TOJIIIUHBEI.

S.YﬂeﬂLHble TEPMOAUHAMHUYCCKUC IMTOTCHIUAJIBI ITJIOCKOT'O IMOBEPXHOCTHOT'O CJIOA B paMKax MCTO-

714 CJI0S1 KOHEYHOM TOJIIINHBI.
6.OyH/1aMeHTalIbHbIE YPaBHEHMSI ISl IOBEPXHOCTHOT'O CJIOS WK ABYX(a3HOM CUCTEMBI C IIJI0C-
KHUM MOBEPXHOCTHBIM clioeM B quddepeHnnansHoii popme B pamkax meroaa ['uboca.



7. TepMoauHAMUYECKHE TOTECHIMANBI TNIOCKOTO TIOBEPXHOCTHOTO CIIOS WK ABYX(a3HOH CHCTEMBI
B LIEJIOM C IJTIOCKUM MOBEPXHOCTHBIM CJIOEM B MHTErpajibHOM popme B pamkax meroaa ['ub6ca.
8.Y nenpHble TEPMOAMHAMUYECKHE OTEHIIMANBI IUIOCKOTO IIOBEPXHOCTHOI'O CJI0Sl B paMKaxX METO-
na 'n606ca.

9.Ancopbuus. AncopouroHHoe ypaBHeHue ['nb06ca 1uist MI0CKOro MOBEPXHOCTHOTO CIIOS.
10.YcnoBust paBHOBECHsI T€TEPOTreHHBIX CHCTEM U BHYTPEHHETO paBHOBecHs ¢a3.
11.®yHnameHTanbHble ypaBHEHUS TEPMOAMHAMUKY IOBEPXHOCTHBIX ABJIEHUI B MHOIO-
KOMITOHEHTHBIX CUCTEMaX (TJIOCKUE TIOBEPXHOCTH).

12.BbIBoJ1 ypaBHEHUS U30TEPMBI IOBEPXHOCTHOTO HaTsbkeHUs barnepa-XXyxosuikoro s Ou-
HapHOM cUcTeMbI U3 PyHIaMEHTAbHBIX YPaBHEHUN TEPMOJAUHAMUKU MTOBEPXHOCTU A de-
peHImansHoi Gopme.

13.BbIBoJ1 ypaBHEHUSI U30TEPMBI COCTaBa MOBEPXHOCTHOT'O CJIOS AJi1 OMHAPHOU CUCTEMBI U3
00001eHHBIX TU(PepeHINaTbHBIX YPaBHEHUN TEPMOJUHAMUKY TOBEPXHOCTHBIX SBJICHHIA.
14.BnausiHre mpyuMecH Ha MOBEPXHOCTHOE HaTskeHue. Kpurepuii moBepXHOCTHOW aKTUBHOCTH.
15.CocraBbl ABYX COCYIIECTBYIOIIMX O0BEMHBIX (a3 B U30TEPMUUECKUX YCIOBHIX B OMHAPHBIX
CUCTEMaX.

16.YpaBHeHHE H30TEPMBI COCTaBA MEK(A3HOTO CJIOS HAa TUIOCKOHM rpaHuIle pa3zaesa IByX
KOHJICHCHPOBAHHBIX (pa3 B OMHAPHOH cUCTEME.

17.YpaBHeHne U30TEpPMBI MEXK(PA3HOTO HATSHKEHUS HA TUIOCKOW T'paHMIIE pa3jiena ABYX KOHICHCH-
poBaHHBIX (pa3 B OMHAPHOU CHCTEME.

18.Aare3usi, CMaYuBaHUE U PACTEKAHHUE.

19.Biusiarie Masioit mpuMecHu Ha Mexk(a3HOe HATHKEHUE TITIOCKOW TpaHuIlbl pasjiesia AByX
KOHJICHCHPOBAHHBIX (a3.

20.PacnipeneneHue Manoi 100aBKH B TETEPOT€HHOM CHUCTEME C TUIOCKON Mex(a3HOM rpaHUIIeH.
Kpurepun mexdasnoii cerperamuu

21.Bnustaue manoi 700aBKy Ha pabOTy aare3uu, KpaeBou yroj cMauuBaHus U KO3 PuimeHT
pacrexanus no ['apkuHcy

22.3aBUCHUMOCTh TOBEPXHOCTHOT'O HATSKEHHsI HAHOYACTHUI] OT pa3Mepa.

23.Pa3mepHas 3aBUCUMOCTb [TIOBEPXHOCTHOTO HATSYKEHUS! HAHOYACTHIL ITPU YCJIOBUSAX OCTO-
SIHCTBA J]ABJICHUS B MaTpHUIIE.

24 Pa3MepHas 3aBUCUMOCTb [TIOBEPXHOCTHOT'O HATSYKEHUSI HAHOIIOP.

25. luddepennmanbHoe ypaBHEHUE OMUCHIBAIOIIEE 3aBUCUMOCTh TEMIIEPaTyphl IIABICHUS OT
pa3Mepa HaHOYaCTHUI]

26.Dopmyna TomcoHa

27.Bbixon 3a npeaensl npuodamkeHnus ToMcoHa pU HaX0XKJIEHUHU 3aBUCUMOCTH TEMIIEPATYPhI
IUTaBJICHUSI HAHOYACTHUIL OT pa3Mepa.

28.YpaBHEHHE U30TEPMbI MEK(DA3HOTO HATSDKCHUS HA TPAHUIIC HAHOYACTHUIIBI U MATPHUIIBL.
29.BnusiHue HaHopa3MepHbIX 3¢ (EeKTOB HA COCTaB U TeMIIEpaTypy paBHOBECHs B OMHAPHOIL cu-
CTEME.

30.PazMepHast 3aBUCUMOCTB COCTaBa MeX(a3HOTO CJIOS U MeK(a3HOTrO HATSKEHUS HA TPaHUIIe
HAHOYACTHUIIBI M MAaTPUIbl B OMHAPHON cUCTEME.

MeTonuyeckue peKOMEHIANMH N0 MOAT0TOBKE K Mpoleype 0CyIIecTB-

JICHUSI IPOMEKYTOYHON ATTeCTAllMU.

B KBI'V neiictByeT 6a/uibHO-pEUTUHTOBAsI CUCTEMA aTTECTAI[UU CTY/ICH-
TOB. OLIEHKA YCIIEIIHOCTA OCBOEHHUS MPOrPAMM IO AUCIUIIIIMHAM OCYIIECTBIIS-
€TCsl B XOJI€ TEKYIIEro U pyOeKHOI0 KOHTPOJIA, @ TAKKE IPOMEKYTOUHOM (cec-

CHOHHOI) arTecTtanuu . B xoze Tekyuiei arrectaiuu (BbIIOJHEHUE UHIUBHTY -
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aJbHBIX KOHTPOJBHBIX 33JJaHUN, TECTUPOBAHUE, KOJUIOKBUYMBI U Ap.) TPOBOIUT-
Csl KOHTPOJIb YCBOEHUSI MPOTPAaMMHOr0 MaTepuaja o TeMaM, pa3jiesiaM U CO-
BOKYITHOCTH BONPOCOB MO JUCHUILIMHE. Bo Bpems Takoil arrectanuu npemnojaa-
BaTeJb OLICHUBAET B KAKOW Mepe 00yYaroUIMics U3y4ll 3aIlJIaHUPOBAHHYIO K
MIPOBEPKE YaCTh MPOrPAMMBI MO TUCIUIUIMHE U HACKOJIBKO JIETAIBHO 3HAET IIO-
CTaHOBKY 3aJjauM (BOIIpOCa), HAMEUEHHBIN IJIaH PEeIIeHUsl 3TOM 3a7a41, BHIBOJ]
OCHOBHBIX COOTHOIIEHUH ((hopMyI1, ypaBHEHUIN) U MOXKET MPOBOAUTH X aHa-

JIN3.

Ha »k3ameHe, npeycCMOTPEHHBIN pabounM y4eOHBIM IUIAHOM U IIPOBO-
JUMBIN B COOTBETCTBUH C KaJIEHAAPHBIM rpa)KOM BO BpeMsI CECCUU, POBEPSI-
ercs copmupoBanHocth 3Hannii UHTEI'PAJIBHOI'O xapaktepa mo auc-
LIUIUIMHE B 1es1oM. Takol moxo/1 B MPOBEACHUH 3K3aMeHa (IPOMEKYTOUYHOM aT-
TeCTallMM) TpeOyeT COOTBETCTBYIOLIEH (POPMYJIMPOBKU BOIPOCOB, BBIHOCUMBIX
Ha ’k3aMeH. Ha nmpoMexxyTouHyro aTtrectanuio B popme 3x3ameHa B KbI'Y ot-

BojuTcs 30 6ammoB 3 100 BO3MOKHBIX OQJIJIOB 10 JUCIUIIMHE B CEMECTPE.

IlIkaJia OlleHKHM YCHEIMTHOCTH OCBOEHHSI MPOTPAMMHOI0 MaTepuaJia 1o
JAHHOM TUCHMIJIMHE MPUBeEAEeHA B Ta0auue 7.

IlIkaJjia OLleHKH yCIIEBAEMOCTH CTYACHTOB.

Tabmuma 7.
Cymma 6amioB OrneHka
91-100 OTIIMYHO
81-90 XOpO1IO
61-80 YAOBJIETBOPUTEIHLHO
36-60 HEYJIOBJIETBOPUTEIBHO
0-35 HEJIOIyCK

6.Metoauyeckue MaTepuabl, onpeaesonie Npoueaypbl OleHBA-
HHS 3HAHMI, YMEHUIi, HABBIKOB W (MJIH) ONbITA 1eATeJbHOCTH

Taoauna 8
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Pe3ynbTarel 00yueHus

OCHOBHBIE TI0KA3aTeJIN OLIEHKU PE3yJIbTaTOB

Buna onieHou-

(KOMTIETEHITUN ) o0Oy4deHus HOTO MaTepH-
ana

CrnocoOHOCTh K caMo- [Tnanupyet coOCTBEHHYIO paboTy B paMKax Konnoksuywm,
OpraHM3alvy U camoodpa- | caMooOpa3oBaHMsl, UCIIOJIb3YET PE3YIIbTaThl TECTUPOBAHUE
3oBanui0 (OK-7) camMoo0pa3oBaHMsl Ui pelieHus npodeccuo-

HalbHbIX 3a/1a4. [loHMMaer 3HaueHue camooOpa-

30BaHMA U1 NPO(eCcCHOHAIBHON NesITeIbHOCTH.

Hcnonb3yeT pe3ynbTaThl caMooOpa3oBaHus B

npo¢eCcCUOHATIBHOM 1eATENbHOCTH. Y MeeT

COCTaBJISITh M PEAIM30BbIBATh IUIaH PAOOTHI.
CnocoOHocTh BeIABIATH | MIMeeT npezacTaBieHue o posn U Mecte Matema- | Kommoksuyw,
€CTECTBEHHOHAYYHYO TUKU B COBPEMEHHOM LIMBUJIN3ALIUU U MUPOBOM TECTUPOBAaHUE
CYIIHOCTb IIPOOJIEM, BO3- | KYJIBTYpE.
HUKAIOIIUX B XOJI€ TPO- 3HaeT ¥ MOHUMAET (PU3UYECKYIO CYIITHOCTD SIBJIC-
(beccroHaIbHOM IesATeNb- | HUM U IPOLIECCOB, MPOUCXOIAIINX B MaTepranax
HOCTHU, NPUBJIEKATh AJIs IIPU B3aUMOJICHCTBUH C IEKTPOMArHUTHBIM I10-
UX pEIICHUsI COOTBET- JeM u paboueil cpeioil B pa3IUYHbIX YCIOBUAX
CTBYIOILIUN (U3UKO- SKCIUTyaTal|H.
MaTeMaTHUYeCKUH anmnapar | YMeeT JOrMYeCKH MBICIUTb, OTIEPUPOBATH C a0-
(OIIK-2) CTPaKTHBIMHU OOBEKTaMH U OBbITH KOPPEKTHBIM B

yHOTpeOICHUH MAaTEMAaTHUECKUX MOHATUI U CUM-

BOJIOB JJIs1 BBIP@XKEHUS KOJIMYECTBEHHBIX U Kaye-

CTBEHHBIX OTHOILIEHUM.

Brnazneer TepMuHosioruen, MeTogaMu perieHus

CHCTEM JINHEHHBIX U adredpanyeckux ypaBHe-

HUI, OCHOBaMH BEKTOPHOMU anredpbl U aHaIUTH-

4eCcKOil reoMeTpuu, MeTogamMu JuddepeHnmanb-

HOT'O U MHTETPAJIbHOTO UCUUCIICHMSI, METOIaMU

uccienoBaHus (QyHKIMU U IOCTPOEHUs rpadu-

KOB, METOZIaMH pelieHus Ju(depeHnnaibHbIX

YPAaBHEHUU U CUCTEM.
CriocoGHOCTh CTPOUTH CoznaeT HOBbIE U HKCIUTYyaTUPYET UMEIOIINe Konnoxsuywm,
npocreimye GU3n4ecKue | KOMIbIOTEpHbIE MOETH, paCYeTHBIE MOJTYJIH, TECTUPOBAHUE

U MaTeMaTU4YecKue MoJe-
71 IpUOOPOB, CXEM,
YCTPOWCTB U YCTAaHOBOK
AJIEKTPOHUKHU U HAaHOBJIEK-
TPOHUKHU Pa3IUYHOTO
(YHKIIMOHAJIBHOTO Ha3HA-
YEeHHUs, a TAKXKE UCIIOJIB30-
BaTb CTAaHJAPTHBIE
IIPOrpaMMHBIE Cpe/ICTBA
UX KOMIIBIOTEPHOTO MOJIE-
mupoBanus (I1K-1)

AITOPUTMBI U BU3YyaIM3aTOPbI C HHTEpdEcoM,
MOJIETUPYIOIINX NIOBEIEHUE PEAIbHBIX CUCTEM U
00BEKTOB HAHOMUPA MPH 33/IaHUU PAITUYHBIX
BXOJIHBIX MIAPAMETPOB. YMEET HKCILTYyaTUPOBATh
CUCTEMbl MHOTOMACIITAOHOTO MOJICITUPOBAHUS
HAaHOCTPYKTYPHPOBAHHBIX MATEPHAIIOB U
YCTPOWCTB.

7. YueOHO-MeTOANYECKOE 0o0ecredyeHue JUCIHIITHHBI

7.1 OcHOBHAas JIUTEpaTypa
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1.PycanoB A.N.MDa30BbIE paBHOBECUS M NOBEPXHOCTHBIE siBIEHUA, JI., Xu-

mus, 1967, 388 c.

2.PycanoB A.N. Jlexkuuu no tepMoanHaMuku nosepxnocren, Cankr-Ilerep-

oypr-Mocksa-Kpacuonap, 2013, 240 c.
3.11Ie63yx0B A.A., llle63yxoBa M.A.

1)IToBepxHOCTHOE HaTsDKeHUE HaHodacTull, Hampuuk, 2017, 60 c.

2)Mexdaznoe HaTsHKEHHE HAHOYACTHI] cheprueckoil popMbI B COOCTBEH-
HOM paciuiase, Hanbuuk, 2017, 42 c.

3)IloBepXHOCTHAsT PHEPrysi HAHOYACTHI] M XapaKTEPUCTUKH TPAHHUIL pa3je-
Ja B ciry4ae Tpex($a3Horo paBHOBECHs ¢ ydacTheM HaHouyacTull, Hanpuuk, 2017,
S5c.

4)®da30Bble paBHOBECUS B OJHOKOMIIOHEHTHBIX CHCTEMaX [ DJIEeKTPOHHBIN
pecypc] : yueoHoe nocodue / I'.B. bynunopoBa [u ap.]. — DJIeKTPOH. TEKCTOBbIE
nmanuble. — Kazanb: Ka3zancknii HamoHaIbHBINA UCCIIEI0BATEIHCKUN TEXHOJIOTH-
yeckuil yauBepcutert, 2014. — 93 c. — 978-5-7882-1550-1. — Pexum goctyna:
http://www.iprbookshop.ru/63525.html

7.2 JlonosIHUTEJbHAS JIUTEPATYypa

1. Peza Bakunu-Heqmaaq. Hanorepmonunamuka. B kaure «Hanonayka u

HAHOTEXHOJIOTHH. DHIMKIIONCAUS CUCTEM KU3HeoOeceueHus», n3-so KOHecko,

EOLS, Maructp-npec. Mocksa, 2010, ¢ 78-105.

2. PycanoB A.1. Tepmoaunamuyeckue ocHoBbl Mexanoxumuu CI16, Hayka,

2006, 221 c.

3.MopaueBckuii A.I'. ®usnueckas xumusi. [loBepXHOCTHBIE SIBJIEHUS U

nucnepcHbie cuctembl. Cankt-Iletepoypr-MockBa-Kpacuogap, 2015, 160 c.

4. JIsBoB ILE., CBeTyxun B.B. ®usuka tBepaoro tena, 2014, 1.56, B9

c.1825-1833.
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5.1IIe63yxoBa M.A., Ille63yx0oB A.A. ®usuka TBepaoro tena, 2017, 1.59,
BbIIL.7, c.1368-1378.

6.111e63yxoBa M.A., [lle63yxoB A.A. ®uzuka TBepaoro Tena, 2018, 1.60,
BhIII. 1, c.180-186.

7. llle63yxoBa M.A., [lle63yxoB A.A. dusuka TBepaoro Tena, 2018, 1.60,
BBIN.2, ¢.390 -395.

8.CnpaBouHo-undopmarmonHas cuctema «Koncynprant [Tnroc» u «["apanT

7.3 llepuoanyeckue u3IaHusl

1.KypHuan «IToBepxHOCTh. PEHTT€HOBCKHE, CHHXPOTPOHHbBIE U HEUTPOHHBIE UC-

cienoBanus» (Poccus)
2.MexayHapOIHBIN )KypHAT « Surface Sciencey (I"onnanaus).
3.Komnouanslii xxypHan (Poccus).

7.4 UnTepHeT-pecypcsbl

http: //www.uksaf.orqg/

http://www.omicron.de/en/home

http://www.rusnanonet.ru/equipment/

http://www.nanoobr.ru/training/courses/detail.php& ELEMENT_ID=769
OBC «Aii ITu Opbykc» (nmuien3uoHHsbiin  goroBop Ne2749/17 ot
20.03.2018 r.).

OBC «Koncynprant cryaentay (Jorosop Nel22 CJI/09-18 ot 17.09.2018
r.)

7.5.MeToagu4yecKue yKa3aHus 10 NPOBEACHUIO YUCOHBIX 3aHATHI U
OPraHU3alHU CAMOCTOSATEIbHOM PadOThI CTY/ACHTA.

7.5.1.MeToan4ecKue peKOMEHIAIMH K YTEHHUIO JIEKI[H .

MeTtoanueckne peKOMEeH 1AMy O0ILEro XxapakTrepa IO MPOBEACHUIO

y4eOHBIX 3aHSTUN U OpraHU3alUd CAMOCTOSITEIbHON PabOThl CTYJEHTOB J1I0CTAa-
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http://www.rusnanonet.ru/equipment/
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TOYHO XOPOIIIO pa3paboTaHbl MHOTUMHU OTEYECTBEHHBIMH U 3aPyOCKHBIMU
aBTOpaMu, B TOM YHUCJIE C yY€TOM KOMIIETEHTHOCTHOI'O MOJIX0/1a MPHU OpraHu3a-
My 00pa3oBaTEIbLHOTO MPOLECCa, OCHOBAHHOIO HA JESATENbHOCTEW MOACIIN
MOJATOTOBKM BBIITYCKHUKA By3a. XapaKTEpPHONH OCOOEHHOCTBIO peaTu3aliu JIes-
TEJIbHOCTHOM MapaJurMbl 0Opa30BaHUs SIBJISIETCS YMEHBIIEHUE TPYJOEMKOCTH
ayJIMTOPHOM PaOOThl M COOTBETCTBYIOIIHUE MOBBIMICHUS TPYJIOEMKOCTH Camo-
cTOATENbHON paboThl. Pabounii y4eOHbIH muian st 0akalaBpoB MO HAMpaBlie-
HUIO MOATOTOBKU «DJEKTPOHHKA U HaHO3JIeKTpoHUKa» B KBI'Y, mpemxycmar-
puBaeT 00beM KOHTAaKTHOU paboThl ~47% OT 0O0uIel TPy I0EMKOCTH AUCIUILIHU -
HapHO# noaroToBku. [1o mucnumimae «TepmonnHamuka Mexda3HbIX SBICHUN B
MaKpO- 1 HAHOCHUCTEMax», KOTOpasi BKJIIOUEHA B YKa3aHHOW BbILIE YUEOHBIN
IUJIaH, BBIAEPKUBAETCS TOT MTOKa3arelb. B TakuX yClIOBHIX UMEET MECTO TO-
BBIIICHUE POJIM, 3HAUUMOCTH U O0BEMOB CaMOCTOATENLHON pabOThI CTY/IC€HTOB,
IIPU U3YYEHUU JAHHOUM NUCUMIUIMHEL. B TO %e Bpemsi yueOHas (KOHTaKTHas1) pa-
00Ta, o-MpeKHEMY, TOJIKHA, 0€3YCIOBHO, BHIIOIHITH CUCTEMOOOPA3YIOIIYIO
poJib, o0ecrieunBas PEryJsipHOCTb U IEJIEBYIO HAIIPABJICHHOCTh 00pa3oBaTeib-

HOU IEATEIHHOCTH 110 JAHHOW NUCIUILIAHE.

OcHOBHBIMH (hOpMaMH OpPTaHU3AINN YUEOHBIX (ayTUTOPHBIX )3aHSATHH TI0
nucuumuinie « TepMoauHaMuka MexK(pa3HbIX SBJICHUI B MaKpO- U HAHOCHU-

CTeMax» ABJIIOTCS JICKIWMU U IIPAKTUYICCKUC 3aHATHA.

[Ipu MOATrOTOBKE JEKIIMOHHBIX 3aHATHI MPEINoaBaTesb TOKEH OIpeie-
JIUTH LIENW Y 3a/1a4d JICKIIUHU, pa3padoTaTh IJIaH IPOBEACHUS JIEKIUH, OCYIIe-
CTBUTH MOJ0O0p JUTEPaTyphl (03HAKOMJICHUE C TIEPUOANICCKUMH U3IaHUSAMU T10
TeMe JICKIHI), 0TOOP HEOOXOIUMOT0 U JIOCTATOYHOTO TI0 COJIEPKAHUIO YyUeOHOTO
Marepuana. JIekrop onpenenser METoibl, IPUEMBI U CPEICTBA MOAACPKAHUS UH-

TCpCCa, BHUMAHNA, CTUMYJIHNPOBAHUA TBOPUCCKOI'O MBIIIJICHUA CTYICHTOB.

Jlekust JOJKHA BKITIOYATh B KAUE€CTBE ATANOB (DOPMYIUPOBKY TEMBI
JIEKIW, IEPEYEHb BOIPOCOB, W3JIOKEHUE BBOJHOW YaCTH, OCHOBHOW YaCTH,
KpaTKUE BBIBOJIBI IO KAYXKJOMY PAaCCMOTPEHHOMY BOIPOCY M PEKOMEHJALNUH JIU-
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TepaTypHBIX HCTOYHHUKOB IO M3JIaraéMbIM BornpocaM. Eciin odepeaHoe 3aHsTHE
SBJISIETCSl TPOJIOJDKEHUEM TpEbIAyIIel JeKIUH, 11eJIeCO00pa3HO KpaTKO
chOpMyIUpPOBATH IMOJYYEHHBIE paHee pe3yJbTaThbl, HEOOXOAUMBIE Il TOHUMa-
HUS U YCBOCHHSI M3y4YaeMbIX BONPOCOB. B 3aKIIFOUUTENBEHON YaCTH JIEKLIUH Ke-
JaTeNIbHO 0000MHUTh HanboJiee BAXKHBIE U CYIIECTBEHHBIE MOMEHTHI JICKIUH,
C/IeJIaTh BBIBOBI, @ TakKe C(HOPMYIUPOBATH 3aJauH JJIsl CAMOCTOSATEIBHOM pa-
OOTBI CTYJIEHTOB U yKa3aTh PEKOMEHIyeMYIo JuTepaTypy. LlenecooOpasHoii Tak-
K€ OCTaBUTh BPEMS JIsl OTBETA HA BOIPOCHI CTYJICHTOB 1 BO3MOYHYIO JIUCCKY-

CUIO IIO M3JIOKEHHOMY MaTE€pUAIly Ha JIEKLIUH.

CogneprkaHue JEKIMU 10 TaHHOW JUCHMIUIMHE JI0JKHO COOTBETCTBOBATh
JTUJAKTUYECKUM MPUHITUIIAM, KOTOPbIE 00ECIeunBalOT COOTBETCTBUE H3JIara-
€MOro MaTepraia HayYHO-METOJIUYECKUM OCHOBAM IE€IarOrMYECKON AEATEIbHO-
cti. OCHOBHBIMM U3 HUX SIBJISIFOTCSl 1I€JIOCTHOCTH , HAYYHOCTb, JIOCTYITHOCT,

CUCTECMATHUYHOCTDh U HArJIAAHOCTD.

D} heKTUBHOCTD JICKITMHA MOXKET OBITh TIOBBIIICHA 32 CUET PAIMOHAIBLHOTO
WCITIOJIb30BAaHUE TEXHHUUCCKUX CPEACTB. KOMIUIEKTBI TEXHHUYECKUX CPEJCTB HE0O-
XOJIMMO TOTOBUTH K KaXKJIOH JICKITUHU 3a01arOBPEMEHHO, HE Teperpyxas UMu

ay AUTOPHIO.

CymiectByet kiaccu@ukanus JeKIHUM 110 TUIIAM U METOJIaM HUX MpPOBEJe-
HUs (BBOJHAS, YCTaHOBOYHAs, POTpaMMHasi, 0030pHasi, UTOrosas u 1p.). [Ipu
M3JI0KEHUH MPOrPAMMHOI0 MaTepHalia Mo JaHHOW JUCHUILIMHE Ha JICKIUIX pe-
KOMEH/TyeTCsl IIIMPOKOE UCTIOIb30BaHUE CPEACTB MH(DOPMAITMOHHO-KOMMYHHUKA-
unoHHbIX TexHonoruu (MKT) u aynno-suaeorexHuku. [logroroBka Bumieo —
JIEKIIUU COCTOUT B MEPEKOJUPOBAHUHU, IEPEKOHCTPYUPOBAHUH YUEOHOM
uH(GOpPMAIUH 10 TEME B BU3yaJbHYIO (OpMY TSI IPEABIBICHUS CTYJCHTaM Ye-

pe3 TEXHUYECKUE CPEJCTBA OOYUECHUS NN CXEMBbI, PUCYHKH, YEPTEKH.

7.5.2. Kpurepuu OleHKH JIEKIMH.
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AHaJIN3 KauecTBa JICKIIUHU CTPOUTCS U3 OLEHKHU COJICPIKAHUSI, METOJUKHU UTe-
HUs1, OpTaHU3aIUN JIEKIINH, PYKOBOJICTBA paOOTOM CTY/IEHTOB Ha JICKITUH, Pe3yJIbTa-
TUBHOCTH JICKIIUH.
I. Kpurepuu onieHKkM coaepranus JeKIUN
1.CooTBeTCTBHE TEMBI U COJIEPIKAHMS JICKI[UU TEMAaTHYECKOMY IIJIaHy U y4eOHOM
MporpamMMme Kypca.
2. Hay4yHOCTb, COOTBETCTBUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU.
3. To4yHOCTH UCTIOJIB3yEMOW HAYYHON TEPMHUHOJIOTHH.
4. NnhopMaTUBHOCTH; PACKPHITHE OCHOBHBIX TIOHATUIN TEMbI; COUYETAHHE TEOPETH-
YECKOro MaTepuaia ¢ KOHKPETHbIMU IPUMEPAMHU.
5. Peann3zanust npuHITUIIA OPTaHUYECKOMN CBSI3U TEOPUU C TIPAKTUKOMN; PACKphITHE
MPAKTUYECKOT0 3HAYEHUS U3J1araeéMbIX TEOPETUUYECKUX MOJT0KEHUH.
6. Peanu3zanuss BHyTpUIIPEAMETHBIX U MEXAUCUUIIIIMHAPHBIX CBSA3EH.
7. CBsi3b ¢ npodusieM MOJArOTOBKU CTYJIEHTOB, X OYIyIIeH CreUaIbHOCTHIO.
8. CooTHOIIIEHUE COJIEP KaHUS JICKITUU C COJIEp)KaHUEeM yueOHMKa (M3araercs
MaTepHall, KOTOPOTO HET B yUeOHUKE; pa3bICHIIOTCS 0C000 CIIOXKHBIE BOIIPOCHI; Ja-
€TCs 3a/laHuEe CAMOCTOSATENILHO MPOpadaThIBaTh YaCTh MaTepurana rno yueOHUKy, me-
pecKa3bIBaeTcsl yUeOHHK U T.I1.).
I1. Kpurepun oieHKM METOAUKH YTEHUS JIEKIIUU

1. AunakTudeckass 000CHOBAHHOCTh UCIOJIB3YEMOI'O BUA JICKIIUU U COOTBETCTBY-
IOUX eMy (hOpPM M METOJI0B M3JI0KEHUS MaTepuaa.

2.CTpyKTypUPOBAaHHOCTh COACPKAHUS JIEKIMU: HAJTUYHUE TIaHa, CITMCKa PEKOMEH-
JIyEMOM JIUTEPaTyphl, BBOJHOW, OCHOBHOM U 3aKJIHOYUTEIILHOW YaCTH JICKIUH.
3.AKLIEHTUPOBAaHUE BHUMAHUS Ay JUTOPUU HA OCHOBHBIX MOJIOKEHUSAX U BBIBOJIAX
JIEKIIUH.
4. PannoHanbHOE COYETAaHUE METOJUYECKHUX MPUEMOB TPAAUIIMOHHON MeAaroruku
1 HOBBIX METO/I0B 00y4eHus (MpoOJIEeMHOr0, MPOrpaMMHOI0, KOHTEKCTHOTO, JIesI-
TEILHOCTHOTIO U JIp.).

S.HOFI/I‘{HOCTB, A0Ka3aTCIbHOCTb U ApTYMCHTUPOBAHHOCTDL HU3JIOKCHU .
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6.5IcCHOCTh U JOCTYITHOCTh MaTEpHalia C y4€TOM HOJATOTOBJIEHHOCTH 00y4aeMBbIX.
7.COOTBETCTBHE TEMIIOB U3JIOKEHUS BOZMOXKHOCTSIM €TI0 BOCIPHSTHS U BEACHUS
3aIMCEN CTyACHTAMMU.

8.Mcnonp30BaHrEe METOIOB AKTUBHU3ALIMHA MBIIIJIEHUS CTYIEHTOB.
9.Ucnonbs3oBaHue MpUEMOB 3aKperuieHrs nHpopmaluu (MOBTOPEHUE, BKIIOUEHUE
BOIIPOCOB Ha ITPOBEPKY BHUMAHUs, YCBOCHHUS U T.II., [I0JIBEICHUE UTOTOB B KOHLIE
PacCMOTPEHHUs KaXKJI0I0 BOIIPOCA, B KOHIIE BCEH JIEKIIVH).

10.Mcnionb30BaHue 3amucel Ha JOCKE, HArJISAHBIX TTOCOOUH.

11.Mcnonp30Banne pa3gaTrovyHOro MaTepyuaia Ha JICKIUH.

12.Ucnons3oBanue UKT.

III.KpuTepuu OLleHKH OPraHU3ANUM JIEKIIMH

1.CooTBeTcTBHE JEKIMH YYEOHOMY PACTIHCAHMIO.

2.YeTKkoCTh Hauamna JeKIuH (3aJepkKa BO BpEMEHH, BXOJI JIEKTOPa B Ay IUTOPHIO,
MPUBETCTBUE, YAAYHOCTh NEPBBIX (pa3 u T.I1.).
3. IlocemaeMoCTh JIEKIMH CTYAEHTaMHU.

4. JlucuuiiavHa Ha JIEKIUU.

S.PannonanbsHOE pacnpenesieHue BpeMEHH Ha JIEKIUU.

6.CooTBETCTBHE ayAUTOPUH, B KOTOPOH MPOBOAUTCS JIEKLUS, COBPEMEHHBIM
HOPMaM M TPEOOBAHUM (IOCTATOYHAS BMECTUMOCTb, BO3MOKHOCTh UCIIOJIb30Ba-
Hus TCO, oopMIIEHHBIE U T.I1.).

7.Hanuune HEOOX0AMMBIX cpeAcTB HarassqHocTu U TC.

IV.Kpurepun oieHKM pyKOBOJACTBA Pa00TOil CTYIEeHTOB HA JIEKIIUU
1.OcyniecTBieHre KOHTPOIIS 332 BEAEHUEM CTYIEHTaMH KOHCIIEKTA JICKIUH.
2.0xa3aHue CTyJeHTaM MOMOIIY B BEJICHUU 3aMHUCH JIEKIINH (aKIICHTUPOBAHUE W3-

JIOKEHHSI MaTepuaa JEKIUHU, BbIICIICHUE TOJIOCOM, UHTOHALIMEN, TEMIIOM PEYr
HanOoJiee BaKHOM MHGOPMAIINH, UCTIONH30BAHUE TIay3 IS 3aITUCH TabJIuIIl, BIYEpP-
YUBAHUS CXEM U T.II.).

3.IIpocMOTp KOHCTIEKTOB JIEKIUI CTYyACHTOB (10, BO BpeMsl, MMOCIIE JEKIINH).
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4. Vcnionb30BaHUE IPUEMOB MOJAEPKAHUSI BHUMAHUS U CHATHUS YCTAJIOCTH CTYICH-
TOB Ha JIEKIIUU (PUTOPUUYECKHUE BOMIPOCHI, ITyTKH, UCTOPUUECKUE IKCKYPCHI, pacCcKa-
3bl U3 )KU3HU 3aMeUaTeIbHbIX JIFOJEH, U3 OMbITa HAYyYHO-UCCIIEI0BATEIbCKOM, TBOP-
YEeCKOU pabOoThI MPENojaBaTesis v T.11.).
5.Pa3pemienue 3a1aBath BOMPOCHI JIEKTOPY (B XO/I€ JICKIIUU WIIH TTOCTIE HEe).
6.CornacoBanue cooOIaeMoro Ha JICKIIMA MaTepualia ¢ CoJep KaHueM JIPyTrux BU-
JIOB ayIMTOPHON U CAMOCTOSTEIILHON Pa0OTHI CTYJCHTOB.
V. Kputepnu oieHKH pe3yJibTaTUBHOCTH JICKIIUU

1.Crenenp peanuzanuu MjiaHa JeKIuu (TI0JIHAsI, YaCTUYHAS ).

2.CrerneHb NOJHOTHI M TOUHOCTH PACCMOTPEHHUSI OCHOBHBIX BOIIPOCOB, PACKPBITHE
TEMBbI JICKIIUH.

3.MadopmaliioHHO-TI03HABATEIbHAS [IEHHOCTh JIEKIIUH.

4.BocnuraTrenbHOE BO3ACHUCTBUE JIEKIIUH.

7.5.3.MeToan4eckne peKOMEHIAUNH M0 MPOBEICHUI0 MPAKTHYECKUX 3aHATHI.

[TpakTHyeckue 3aHATHS JOJDKHBI 00eCcTieunBaTh (HOPMHUPOBAHKE, TIPEIKIC
BCET0, KOMIIOHEHTOB «YMEThY 3aJIaHHBIX TUCIUTUIMHAPHBIX KOMIICTEHITUH.
[IpakTrueckue 3aHATHS IO NUCHIUTUIMHE JTODKHBI OBITh OPHEHTHPOBAHBI, KaK
MPaBUJIO, HAa PEIICHUE TUTIOBBIX (0a30BBIX) 3a/1a4, B OyAyIei npodeccuoHaib-
HOU IeATeTLHOCTH C HCIIOIh30BaHUEM METOIOB, METOIUK, (hOPMYJI, TIOJIXO/IOB,
AJITOPUTMOB, MOJIETICH U MTPOYMX, U3JI0KEHHBIX Ha JICKIIUIX B MaTepHraliaX, BEIHE-

CEHHBIX HA CaMOCTOSATEIbHYIO PaboTy.

[IpakTHdeckue 3aHATHS 110 TUCIUIUIMHE I1eJ1ec000pa3Ho MpeyCMOTPETh
(Tpu HATMYUK BO3MOYKHOCTH ) BO BCEX MOJYJISAX U, KaK MPaBHIIO, CIEAYET HEMo-
CPEICTBEHHO 3a U3yYEHUEM JICKIUSAX TeopeTuueckuM MaTtepuanom. [Ipu stom

OHH IMPCAMICCTBYIOT BbIJa4YC CTYyACHTAM 3aHaHHﬁ Ha CaMOCTOATCIIbHYTO pa60Ty.

[To nucuunnuue «TepMoanHamuka Mexk(pa3HbIX SABICHUNA B MAKPO- U

HAaHOCUCTEMAax» OJIHOW U3 IIaBHBIX LIEJIEN MPAKTUUYECKUX 3aHATHH SBIISIETCS
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yrayOseHue, 3akperuieHne U HanboJiee MoJTHOE YCBOGHHE TOTO MaTepuana, KoTo-

pI)II‘/JI OBLI OCBCHICH Ha JICKIHNH WJIH 3addH A1 CaMOCTOATCIIbBHOI'O U3YUCHMA.

B xozxe npoBeaeHus MPaKTUYECKHUX 3aHATUN MPETOJaBATENb [TIOMOTaeT
CTYJECHTaM OBJAJeTh HAYYHOW TEPMHUHOJIOTHEN, CBOOOIHO ONIEPUPOBATH €10,
IPUMEHATD €€ IPU aHAJIN3€ TEXHOJIOTMUYECKUX IPOLECCOB U3rOTOBIEHUS PUOO-

POB U YCTPOWCTB B HAHOWHXKEHEPHUH.

Yenex npakTUYeCKUX 3aHATHN 110 JUCHUIUIMHE 3aBHCUT OT KaueCTBa
IIOArOTOBKH K HEMY IIpEIoaBaTesisd U CTyAEHTOB. [1oAroToBKa K IMpakTUyecKum
3aHATHUAM NMPEAYCMATPUBACT COCTABJICHHUE MPOJAYMAHHBIX IJIAHOB UX ITPOBEIEC-
HUS C YKa3aHHEM PEKOMEHIOBAHHOM JIUTEpaTyphl M MOJ00P HATJISIHBIX TO-

COOUM.

Ha mpakTudeckux 3aHATHIA MPENOoaaBaTeNlb JOJKEH CO31aBaTh HEMPUHY K-
JICHHYI0 00CTaHOBKY B ayJUTOPUHU U OPTaHU30BaTh OKMBJICHHBIH 0OMEH MHCHH-
SIMH, TIOJIEMHUKY ¥ TUCKYCCHIO TI0 OCHOBHBIM BOIIPOCAM MPAKTUYCCKUX 3aHATHH.
Heo6xomumo pa3BuBaTh M OOMIPSATH AKTUBHOCTH O0YJAIOIINUXCS, TOOMBATHCS MX

BHHUMATCJIIBHOI'O U KPUTHYCCKOI'O OTHOIICHH:A K BBICTYIINICHHIO COKYPCHUKOB.

AKTHBHas pab0Ta CTYJIEHTOB HA MPAKTUYECKUX 3aHATUSIX SIBISIETCA OJJHUM
Y3 NIOKA3aTeNIeN XOpOIIe OpraHn3aly TakuxX 3aHAThi. [Ipy 3TOM OUYeHb BaKHO

MMOAJIMHHO HAYYHOC PCIICHUC Ha IIpaK
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THYCCKHX 3aHATHUAX 3a1a4, CBA3aHHbBIX C 00J1aCTBIO U BuUaamM HpO(I)CCCHOHaHBHOfI ACATCIBHOCTU
BBIITYCKHHUKOB I10 HAITPAaBJICHHIO ITOATOTOBKH <<9J'I€KTpOHI/IKa 1 HAHOQJICKTPOHHKA»

8.MeTepl/IaﬂbHO-TeXHH‘leCKOC odecneuyeHue JAUCHUIIJINHBI.

Jlek1imoHHbIE ¥ MPAKTUYECKHE 3aHATHI POBOJISATCS B Ay IUTOPHUSIX, OCHALIEHHBIX 000-
pyI0BaHHEM, 00ECIIEYHBAIOIINM PEATH3AIMIO HHTEPAKTUBHBIX 00Pa30BaTEIbLHBIX TEXHOJIOTHUH,
a TaKKe CeTeBbIM 000pyAOBaHUEM, MO3BOJISIOLUINM PEaTH30BaTh BO3MOKHOCTH 00pa3oBaTesb-
HBIX TEXHOJIOTUH U TEXHOJIOTHHU ONEPATHBHOTO JOCTYTA K HHPOPMAIIMOHHBIM PECYPCaM.

ITo JUCHHUITIIIMHC ((TepMOI[I/IHaMI/IKa Me)K(i)a3HBIX SIBIICHUI B MAaKpO- 1 HAHOCHUCTEMAX»
HMECTCA KypC BHUACO — JICKIHNH, OXBaTbIBaIOH_II/Iﬁ BCC MOAYJIK, BKIIFOYCHHBIC B IIPOTrpaMMy JUC-
OUITIMHBI.

[Tepevyenpb IpOrpaMMHBIX MPOTYKTOB HCIIOJIB3YEMBIX IIPU CAMOCTOSITENILHON paboTe
CTYZCHTOBBKIIIOYAET :

*  IIpoaykrst MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic
Edition Enterprise) moanucka (Open Value Subscription) Ne V 2123829;

»  Kaspersky Endpoint Security Crannaptasriii Russian Edition Ne nmuniensuu 17E0-
180427-050836-287-197,;

*  Academic MathCAD License

*  Apxusatop 7z (6ecruatroe [10)

*  IIporpamma ans pabotsl ¢ pdf mybnukanusimu Adobe Reader (6ecrmatnoe 110)
* [laker maremarnueckoro anaimsa SMath Studio (6ecrutataoe I10)

*  Cucrema nocrpoenue rpadpukoB SciDAVis (6ecrimataoe I10)

*  Cpena pa3paboTku BUpTyanbHBIX IprbopoB MyOpenLab (6ecrmatHoe 110)

Cucrtema nokansHolt cet KBI'Y mpenocrasiisieT BO3MOKHOCTh OJTHOBPEMEHHOM pa-
00Thl OOJBIIOTO KOJIMYECTBA MOJIH30BATENCH KaK B JOKAJILHOM CETH By3a, TaK U Yepe3 CeTh
«uTepHeT» ¢ cobmoneHneM TpedoBaHuil HH(OPMAIIMOHHON 0€30ITaCHOCTH U OTPaHUYECHUEM
JIOCTyTIa K HH(pOpMaIHMH. DJIEKTpOHHAs HHPOpMaMoHHO — oOpa3oBatenbHas cpena KbI'Y
MO3BOJIICT OCYIIECTBISATh PA0OTY O0YUAIOMIUXCS U3 000N TOYKH JJOCTYTIA, B TOM YHUCIIe
U3BHE BY3a.

J1s1 Ty IEHTOB ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/J0POBbS CO3/IaHbl CIIELIUAJIbHbBIE
yCIIOBMS JUIs IOIy4YeHus: o0pa3oBaHus. B 1iensax 1ocTynHOCTH NMoMy4eHus BbICIIEro o0pa3oBa-
HUS 110 00pa30BaTEIbHBIM IIPOrpaMMaM WHBAIMAAMU U JTUIIAMU C OTPAHUYCHHBIMH BO3MOYKHO-
CTSIMU 3/I0POBbsl yHUBEPCUTETOM oOecreunBaercs: 1)anpTepHaTUBHAs Bepcus 0QUIIUATIBLHOTO
caifta B cetu «MlHTepHET» 711 C1a00BHUISAMINX; 2)IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO
oOyuaroreMycs He00X0AUMYIO TOMOILIb; 3)1 JIsi MHBAJIUJIOB U JIUL C OTPAHUYEHHBIMU BO3MOXK-
HOCTSIMH 3/I0POBBSI 110 CIYXY - JyOJIMpOBaHKE BCIYX CIPABOYHON MH(POPMALIUU O PACIHCAHUT
y4eOHBIX 3aHATHI; oOecrieueHre HaIIeKallliMHU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHUS
uHpopmanuu. [1Jis MHBATUIOB U JIHII C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS,
MMEIOLINX HapyLICHHUs] ONIOPHO-IBUIATEIBHOIO allllapara, CO31aHbl MATEPHAIIbLHO-TEXHUYE-
CKHE YCJIOBUS 00€CIIeUHBAIOIINE BO3MOKHOCTH OECIIPEISITCTBEHHOTO JOCTYIa 00YYarOLIIXCS
B yueOHbIEe IOMEIIEHUS], 0ObEKTY MUTAHUS, TyaJleTHbIE U APYTHe MOMELICHUs] YHUBEPCUTETA, a
TaKXke MpeObIBaHUS B YKa3aHHBIX MOMELICHUAX (HAINYHE PACIIMPEHHBIX JIBEPHBIX IPOEMOB,
HOPYYHEH U IPYTUX MPHUCIIOCOOICHUN).
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Jluct u3mMeHeHuit (I0MOTHEHUMN)

B paboyeil mporpaMMe TUCIUTITUHBI (MOTYJIs)
«Tepmonuuamuka Mexda3HbIX SBICHUN B MAKPO- U HAHOCUCTEMAX)
M0 HAMPaBJIECHUIO OATOTOBKH « DNEKTPOHUKA HAHODJICKTPOHUKA
(CoBpemeHHbIe HHPOPMALIMOHHBIE TEXHOJIIOTUH B DJIEKTPOHHOU TEXHUKE)

2020-2021 yu.r.

/o

OnemeHT (myHKT) PIT/] IlepedyeHp BBIHOCUMBIX [Ipumeyanue

W3MEHEHUH (JI0TIOJTHE-

HUM)

OO6cy>xaeHa 1 peKOMEH1I0BaHa Ha 3aceianuu kadeapbl OU3NYECKUX OCHOB MUKPO-

Y HAHODJIEKTPOHUKHU IIPOTOKOIT Ne OT « » 2020 .

3aB.kadenpoit ®OM u HD, npod. [ITeG3yxoB A.A.
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