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1. IEJIX OCBOEHUA N CHUIIJINHBI

[enb Kypca COCTOWT B H3Y4CHUH CTYIEHTAMH OCHOBHBIX CITOCOOOB IOJIYICHUS YIABTPAIUCIIEPCHBIX MATEPUAIIOB,
3aKOHOMEPHOCTEH TBep10()a3HOTO B3aUMOJICHCTBUS B YIBTPAUCIIEPCHBIX CHCTEMAX, MEXaHU3Ma U JIMMUTHPYIOIINX CTa i
mpoliecca, BIUSHUS pa3Mepa YacTUIl U TEIUIOTH (a30BbIX IPEBPALICHH Ha KHHETHKY B3aHMOJICHUCTBUS, a TAKXKe
COBpPEMEHHBIX METOIOB HCCIICAOBaHMs TBEpAO(Da3HbIX peakimid. Kypc mpeaHa3HadeH sl CTyNEeHTOB, CIICIAATA3HPYIOIINXCS
B oOacTy (PU3MKH KOHJICHCUPOBAHHOTO COCTOSIHUS BEIECTBA M (PU3UIECKOTO MAaTePHAIOBEICHUS.

KonkpeTHbIe 3a1a41 Kypca CBOAATCA K CICAYIOMIEMY:

1. PaccMoTpeHne METO/IOB TOydEHHS! HAHOKPUCTAJUTMYECKHUX ITIOPOIIKOB.
2. Paccmotpenne TBepaodasHbIX peakuuii 0e3 N3MEHEHNs! XMMHYECKOTO COCTaBa, UX KilacCU(uKauus.
3. PaccMmoTpeHre OCHOBHBIX NMPENCTaBICHUN TEOPUHU TBEpAO(]a3HOTO

B3auMoeiicTBus Baraepa. Kunetuku u MexaHu3Ma TBEpAO(A3HBIX

peakIuii IPICOSANHEHNUS, (PI3UIECKIX MOJIeNel TBepA0o(ha3HOTO B3aNMOICHCTBHS, TUMUTHPYEMBIX T dy3uei,
HpolieccaMy Ha rpaHuLie paszaena (a3 u 3apoJbleo0pa3oBaHUEM.

4. PaccmoTpenue peaknuil caMOpacpoCTPaHsIOIEroCs BbICOKOTEMIIEPATYPHOIO CHHTE3A.
5. PaccmoTperne MexaHWYeCKH aKTHBHPOBAHHOTO COCTOSHHS PEareHTOB M €r0 POJIH B TBepaodasHBIX Iporiecca.
6. W3ydenne BnusSHHA pa3MepHBIX 3G(EKTOB B CTPYKType MaJbIX YAaCTHII,

BIIMSTHHS pa3Mepa YacTHUI] Ha apaMeTp PelleTKH, TEMIIepaTypy U CKOpocTh (ha30BOTO IPEBPAIICHHS.

7. PaccMoTpeHne BIUSHUS TEIIOTHI PEakMM Ha KMHETHKY Ipolecca.
8. PaccMmoTpenne 0coOEHHOCTEH MacconepeHoca B ylbTPaanuCIIepCHBIX
cHucTeMax.

Pe3ym>TaT1)1 06y‘IeHI/IH T10 TUCOUTIIIMHE HAITPABJICHBI HA JOCTUKCHUC NHIUKATOPOB!:

ITK-2.1. O6namaet 3HAaHUSIMH O TIEPEIOBOM OTCYECTBEHHOM M 3apyOeKHOM OIIBITE SKCIUTYaTaIlMd U TEXHUIECKOTO
00CITy>KHBaHH IIEKTPOHHOTO 000PyAOBaHNUS.

[1K-2.2. [leMOHCTpUpYET YMEHNE CTaBUTh HAyYHBIC 3a7[a4l B 00J1acTH (DU3UKH KOHACHCHPOBAHHOTO COCTOSHHMS BEIIECTBA H
pelraTs UX ¢ UCIIOIB30BAaHUEM COBPEMEHHOTO 000PYAOBaHMS H OTEUECTBEHHOTO U 3apYOEeKHOTO OIBITA

[TK-2.3. ImeeT mpakTUYeCKUi ONBIT (HABBIKH) MIPOBEICHUS HAYTHO-UCCIIEIOBATENBCKAX PaboT, OMUpAasCh Ha UCIIOJIb30BAHHE
COBPEMEHHOT0 00OPYIOBAaHUS U OTEUECTBEHHOTO U 3apyOeKHOTO OTIbITa

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

[ux (pa3aen) OIOIL | B1.B.06

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4ar0Ierocs:

Kypc TecHO cBs3aH ¢ TAKHMH AUCIUIUIMHAME KaK MaTeMaTHYECKUH aHaIH3, PU3MKA KOHACHCHPOBAHHOTO COCTOSHUS
BEIL[ECTBA, MOJICKYIISIpHAs (hH3HUKa

O6pa3oBaHne KPUCTAIIIOB

CriennanbHbIH (PH3MIECKUN TPAKTUKYM

CrenceMuHap MO HAyIHBIM HAIIPABICHUSIM

2.2 JIucuMnJuHbl M MPAKTHKH, JISI KOTOPbIX OCBOEHUE JTAHHOW JUCHMILIMHBI (MOIYJIs1) HEOOX0IUMO KAK
npeanIecTBYIOIIEE:

®mznka Gpa3oBBIX IEPEXOI0B

OrmpezieneHre KPUCTALINYECKUX CTPYKTYP

ITonroToBka K MpoOIEAype 3aIIUTHI M 3aIIMTa BRITYCKHON KBATH(UKAIIMOHHONW pabOTEI

[TpousBoacTBeHHAs MpaKTUKA (IPEIAUILTIOMHAS IPAKTHKA)

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI JUCLIIUILINHBI
(MOZY.JI)

IIK-2: Cnoco0HOCTh CTABUThL HAY4YHbIe 3224 B 00/1acTH (PU3MKH KOHAEHCHPOBAHHOIO COCTOSIHUS BellleCTBA U
peliaTh UX ¢ HCNOIb30BAHHEM COBPEeMEHHOTr0 000pY10BAHHUS M 0TEYeCTBEHHOI'0 U 3apy0e;KHOI0 ONbITa

3HaTh:
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Jnsa noctuxenus ITK-2.1: coBpeMeHHBIE METO/1bI NOIY4EHHs] HAHOKPUCTAJIIMYECKUX [TOPOILIKOB, OCHOBHBIE IIPECTABICHUS
TEOpUH TBEPAO(PA3HOTO B3aUMOJEHCTBUS, METOBI SKCIIEPUMEHTAIBHOTO UCCIEI0BaHUS KUHETUKU U MEXaHH3Ma
TBepAO(ha3HBIX peaKIuil

YMeTh:

HJ’IF{ JOCTHIKCHUA [1K-2.2: peuaTb OCHOBHBIC ITPAKTUYCCKUEC 3aJa49U 110 UCCICAOBAHUIO KWHCTUKU U ME€XaHHU3Ma (I)EISOBLIX
npeBpameHm‘/'I B HAHOJMCHIEPCHBIX CUCTEMAX, OICHUTH BIIMAHUEC pa3MEepa 4aCTUI] Ha IMPOTEKaHUE q)aBOBLIX npeBpameHHﬁ

Baanern:

s moctmxenns 11K-2.3: coBpeMEeHHBIMI METOaMH UCCIIETOBAHMUS 1 aHAIN3a (Da30BbIX NMPEBPAIIECHHI B TUCIIEPCHBIX

CUCTEMAX

B pe3ysbTaTe 0cBOCHHUS JUCHMILINHBI 00yYaIOLIUICS 10JKEeH

3.1 |3narn:
3.1 |0 COBPEMEHHBIE METOJIbI MOJYYEHUS] HAHOKPHCTAJUIMYECKUX MOPOILIKOB;
3.1.210 OCHOBHBIE TIPEACTaBIECHHs TEOPUH TBepAOo(ha3HOro B3auMojelcTBus Barnepa;
3.1.3 |0 ¢usnyeckue Moaeny TBepAo(ha3HOTO B3aUMOACHCTBUS B JUCIEPCHBIX CHCTEMAax, TUMHUTHPYEMOTO
i ysuei, nporieccaMu Ha rpaHuLe paszena a3 v 3apo/blneo0pa3oBaHueM;
3.14(0 METOJIbI SKCIIEPUMEHTAILHOTO MCCIEJOBAHUS KHHETUKU M MEXaHH3Ma TBEpAO(DA3HBIX peaKluil;
3.1.5|0 PeaKIy CaMOpacHpOCTPAHSIOMETOCS BEICOKOTEMIICPATypHOTO CHHTE3a;
3.1.6|0 IIPOSIBIICHHE pa3MepHOTo 3(dexTa B CTPYKType MasbIX YaCTHII, BIMSHUE pa3Mepa YacTHI[ HA
CKOPOCTB TBepA0(ha3HOTO B3aHMOICHCTBHUS;
3.1.7| 0 MEXaHWYECKH aKTHBHPOBAHHOE COCTOSHHE PEAareHTOB U €r0 POib B TBEPAO(a3HBIX MpoIeccax.
3.2 | Ymern:
3.2.1 | pemaTh OCHOBHBIE IPAKTHIECKHE 3a/1a9H 110 NCCIECAOBAHNIO KHHETHKN M MEXaHN3Ma (ha30BBIX MIPEBpAIICHUH B
HAHOAUCIIEPCHBIX CHCTEMAaX, OIICHUTH BIMSHUE pa3Mepa YacTHIl Ha IPOTeKaHue (a30BbIX MPEBPAICHUIH.
3.3 | Baagern:
3.3.1 | coBpeMEeHHBIMU METOAaMH HUCCIIETOBAHMUS 1 aHAIN3a (Pa30BBIX MPEBPAIICHHH B IUCTIEPCHBIX CHCTEMaX.
4. OFBEM JJUCIIUIIVIMHBI (MO Y JIS)
O6wwasa TpyaoemKocTb 33ET
YacoB 1o yueOHOMY IJIaHy : 108 Bunapl KOHTpOIsS B cemecTpax:
B TOM 4HCIIE
AyIUTOPHBIE 3aHATHS : 32 9K3aMeHbI 1
caMocTosATenbHas paboTa : 50,6
4acoB Ha KOHTPOJIb : 18
KOHTaKTHas pabora: 39,4
HKP: 7,4
5. CTPYKTYPA U COJAEPKAHUE JUCIUITIJINHBI (MOJXY JIA)
Kon HanmeHoBaHue pa3esioB 1 TeM /BH/ 3aHATHSA/ Cemect | YacoB Jluteparypa
3aHATH p / Kype
Pazgen 1. Meronbl no1y4eHHs HAHOKPHCTANIMYECKHX NTOPOLIKOB
1.1 Bsenenue. Hanoaucnepcuoe 1 2 JI1.1J11.2 JI1.3
COCTOSIHHE - 0C000€ COCTOSIHHE TBEPJOTO Teia. MeToabl MOTydeH s JI1.4 JI1.5
HAaHOKPHUCTATMUECKUX MOPOIIKOB. ["a30(a3Hblii cUHTE3. JI1.6J12.1 J12.2
/JTex/ J12.3
21323354
1.2 ITna3moxumuueckuii cunre3. OcaXkeHUE U3 KOJIJIOUAHBIX PACTBOPOB. 1 2 JI1.1J11.2 J11.3
[TonmydeHre TOPOIIKOB MYTEM TEPMUYECKOTO PA3IOKEHUS U JI1.4 JI1.5
BoccTaHOBJIEHHA. /JIek/ JI.6J12.1 J12.2
J12.3
01323354
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1.3 [Toyyenre HaHOTIOPOIIIKOB ITyTEM MEXaHOCHHTE3a, J€TOHAIMOHHOTO 1 2 JIL.1JI1.2 JI1.3
CHHTE3a, dIEeKTPOB3pbIBa. /JIek/ JI1.4 JI1.5
JI1.6J12.1 J12.2
J12.3
313233
1.4 IMpasumno ¢a3 ['m66ca. Ypasuenue Knanelipona- Knaysuyca. i3menenne 1 2 J1.1J11.2J11.3
SHTPOIUH, SHTATBINHU U ToTeHIMana ['nboca npu hazoBom JI1.4 JI1.5
IpeBpaIeHn . MeTobl HCCITeTOBaHMUS TEPMOANHAMHUKH TBepIo(a3HBIX JI1.6J12.1 J12.2
peakuid. /TIp/ J2.3
212233 24
1.5 MeTopI MOTYYCHUS] HAHOKPUCTAITMIESCKUX MOPOLIKOB. TBepaoa3Hbie 1 18 JIT.1JI1.2 JI1.3
peakimu 6e3 U3MEHEHHs] XUMUYIEeCKOTo coctara. /Cp/ JI1.4 JI1.5
JI1.6J12.1 J12.2
J12.3

313233 54 35

Paznen 2. TBepaoda3ubie peakuuu 6e3 M3MeHEHHsS] XMMHYECKOT 0

cocTaBa

2.1 Krnaccupukanus Beprodas3seix peakimii mo broprepy. Kimaccnpuxanms 1 2 JI1.1J11.2 J11.3
Opendecra. Knaccudukanus Y66enone. MOHOTponHs U SHAHTUOTPOIIHSI. JI1.4 JI1.5
MapTeHcuTOBBIe TipeBpanieHus. /Jlek/ JI1.6J12.1 J12.2

J12.3
01323354

2.2 ®da30Bble MPEBPALICHUS IPH [T0IBOIC TEIUIOBBIX (DOPM dHEPIHH, 1 2 JI1.1J11.2 J11.3
MpeBpaIleHNUs, HHIYIUPOBaHHBIC MEXaHHUYCCKH, YIAPHBIM BO3/ICHCTBHEM, JI1.4J11.5
obmyuennem. [IpaBuio crynendarbix nepexonos Octeanbaa. /IIp/ JI1.6J12.1 J12.2

2.3
31323354
Pa3nen 3. TBepaodasubie peakuuu npucoeaunenus (A+b = AB)

3.1 Krnaccudukanus TBepaoda3HeIx peakiuii 1o byqHukoBy-I HCTIIHHTY. 1 2 JIT.1JI1.2 JI1.3
[IpuMephl MPOTEKaHUs PEaKIUi B CMECSX TBEPABIX BEIIeCTB (00IIme JI1.4 JI1.5
3aMeqaHns), «dJIEMEHTapHBIe» CTauu TBepAoda3Horo mporecca. /JIex/ JI1.6J12.1 J12.2

2.3
31323354

32 OCHOBHBIC MPENICTABIICHUS TEOPUH TBEPI0(Ha3HOTO B3aUMOICHCTBUS 1 2 JIT.1JI1.2 JI1.3
Barnepa. MexanusMm TBepa0(ha3HbIX peaKIii, METOIbI NCCIETOBAHUL JI1.4 JI1.5
MexaHu3Ma peakuuu. /Jlex/ JI1.6J12.1 J12.2

J12.3
31323354

33 Kunernka TBeprodasHbIX peaknunii, METOIBI H3yIeHNs KHHETHKH 1 2 JI1.1 J11.2 JI1.3
TBepROda3HBIX peakiuid. PopMansHOE ypaBHEHHE KHHETHKH H CIIOCOOBI JI1.4J11.5
ompeneneHus ero napametpos. /IIp/ JI1.6J12.1 J12.2

J12.3
21323354
34 JuddysnonHble MOETH TBEPAOPA3HOTO B3aUMOAEHCTBHS SHAepa, aHTH 1 2 JIL.1JI1.2 JI1.3
SAunepa u Baruepa. /Ilp/ JI1.4 JI1.5
JI.6J12.1 J12.2
J12.3
01323354
35 Peakiun, nTuMUTHpYEMBIE IPOLIECCAMH Ha TpaHulle pasznena ¢a3. Pexum 1 2 JI.1JI1.2 J11.3
TBepaodasznoro B3anmoaeiictus. /IIp/ JI1.4 J11.5
JI.6J12.1 J12.2
2.3
21323354
3.6 Peakiuu, TUMUTHPYEMbIE 3apoIblilico0pazoBanrueM. Pexxum 1 2 JIT.1JI1.2 JI1.3
TBeprodaszHoro B3aumoneticraus. /I1p/ JI1.4J11.5
JI.6J12.1 J12.2
2.3
31323354
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3.7 CaMopacpoCTpaHsIOIIUIiCS BRICOKOTEMITepaTypHbIid cuHTe3. /TIp/ 1 2 JIL.1JI1.2 JI1.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3
01323354

3.8 Teepaodasnsle peakuuu npucoeguHerus. /Cp/ 1 20 J1.1J11.2J11.3
JI1.4 J11.5
JI1.6J12.1 J12.2
2.3
510223354035

Pa3nen 4. PasmepHbie 3p¢eKThI B CTPYKTYpPe MAJIBIX YACTHIL

4.1 DKcIlepuMEHTaNbHAs IPOBEPKa BIUSHUS pa3Mepa YacTHIl Ha apaMeTp 1 2 JI1.1J11.2 J11.3
peIIeTKH U TeMnepatypy ¢pa3oBoro npeBparieHus. /Jlex/ JI1.4 JI1.5
JI1.6J12.1 J12.2
2.3
31323354
4.2 Bnusinue pa3Mepa 4acTHIl Ha TEMIIEPATYPY U CKOPOCTh TBEPIO(Pa3HOTO 1 1 JIL.1JI1.2 JI1.3
B3auMoeiicTBHA. JIOKaNbHBIN XapakTep MPOTeKaH TBEPA0(ha3HOTO JI1.4 JI1.5
B3auMo/ieiicTBUs. BiusHue TEIIOTh peakiui Ha KHHETUKY JI1.6J12.1 J12.2
mporecca. /JIex/ J12.3
31323354
43 MexaHn4yecKy aKTUBUPOBAHHOE COCTOSIHUE PEareHTOB U €ro poJib B 1 1 JIT.1JI1.2 JI1.3
TBepAO(A3HBIX Iporeccax. MeTo sl MEXaHOCHHTE3a BBICOKOIMCIEPCHBIX JI1.4 JI1.5
MaTepuaioB. [[pumeHeHre MeXaHMYeCKOi aKTHBAIIMH MTOPOIIKOB IIPH JI1.6J12.1 J12.2
MOJTy9ICHUH KEPaMUYECKUX MaTepuanos. /JIek/ JI2.3
01323354
4.4 MexaHu4uecKd aKTUBUPOBAHHOE COCTOSIHUE PEAreHTOB U €ro pojb B 1 2 JI1.1 J11.2 J11.3
TBepaoda3HbIX npoueccax. MeToabl MEXaHOCHHTE3a BBICOKOUCIIEPCHBIX JI1.4 J11.5
MartepuainoB. [[puMeHeHne MeXaHU4eCKOH aKTUBAIIUH MIOPOIIKOB IIPH JI1.6J12.1 J12.2
TIOJydEeHIH KepaMUIecKuX Matepuainos. /IIp/ J12.3
01323354
4.5 Pa3mepusbie 3 pekTrI B CTPYKType MalbIX YacTUL], BIMSHUE pa3Mepa Ha 1 12,6 JI1.1J11.2 J11.3
mporiecc TBepaodasnoro B3aumoaeiictaus. /Cp/ JI1.4 J11.5
JI.6J12.1 J12.2
2.3

313233 54 35

Pa3nen 5. Unast KoHTakTHas padora

5.1 WHnuBuayanbHble KOHCYIBTAIMH, TeKyIIHi KOHTpob /UKP/ 1 7,4 JI1.1J11.2 J11.3
JI1.4 JI1.5
JI1.6J12.1 J12.2
J2.3
D192 93 D4 D5

6. POH/I OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

Bxirogator 6a3y TaHHBIX BOIIPOCOB [UIS IPOBEICHHUS ITPOMEKYTOIHON aTTECTAIINH B MNCEMEHHON (opMe, a TakKe CIIHCOK
BOIIPOCOB JUISl IIPOBEJICHNUS SK3aMEHa B YCTHO-ITUCEMEHHOH (hopme

6.2. TunoBkIe KOHTPOJIbHBIE 3a1aHUSl U UHBIE MaTEPHAJIbI 11 TEKy[IIeﬁ aTTeCTallun

TunoBble KOHTPOJIbHBIE 3aJJaHUS U UHbIE MaTepUabl AJis TEKyIlel aTTecTaluu npejacrapieHbl B @oHaax OlleHOYHbIX
CpEACTB

6.3. TunoBble KOHTPO/IbHBIE BOIIPOCHI U 3aJaHUSI LISl IPOMEKYTOYHOH aTTeCTAlUN

TuroBsie KOHTPOJIBHBIC BOIIPOCHI U 3aJaHUA U1 HpOMe)KyTO‘-IHOI:I aTTCCTalluU IMPCACTABJICHBI B (DOH}IaX OLICHOYHBIX

CpencTB
[epeyeHb BOMPOCOB K IK3aMEHY
L. MeTop!I MOTydeHUsT HAaHOKPHCTAJUTHYECKUX OPOIIKOB. ["'a30(a3HbIN CHHTE3.
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2. [1na3MoXUMUYECKUI CHUHTE3.

3. INomy4yeHre HaHOKPUCTAIIMYECKUX MOPOIIKOB OCAXKIECHHEM M3 KOJUIOMIHBIX PACTBOPOB.

4. IomydeHre MOPOMIKOB MyTeM TEPMHUYECKOTO Pa3iI0KE€HUS M BOCCTAHOBIICHUSI.

5. [Nomy4yenre HAHOKPHUCTAIIIMYECKUX ITOPOIIKOB MEXaHOCHHTE30M, JETOHAIIMOHHBIM CHHTE30M, 3JIEKTPOB3PHIBOM.
6. ®azossle paBHOBecus. [IpaBuino ¢a3 ['nbdca. Ypasuenne Knaneiipona-Knaysuyca.

7. Vi3MeHeHne SHTPOIMH, SHTAIBINU U NOoTeHIMana ['nboca npu (ha3oBOM NpeBpalicHHUN.

8. MeTopI HCCIIETOBaHUS TEPMOJUMHAMUKN TBEPAO(A3HBIX PEaKIHi.

9. Teepaodasneie peakun 0e3 H3MEHEHHS XUMHYECKOTro cocTaBa. Kimaccudukamms TBepao¢a3HbIX peakiii 1o
Broprepy.

10. Knaccudukamnus Dpendecra u Yooenome.

11. MoHoTponusi U 3HaHTHOTPOIIHUS.

12. MapTeHCUTOBbIE IPEBPALICHUS.

13. CrnocoObl HHUIMUPOBAHUS ¥ TPEAOTBPAILCHHUS (ha30BbIX NPEBPAILCHUH 0€3 U3MEHEHNS! XMMHYECKOTO COCTaBa

(mpeBpareHus Py MOJBOAE TEIUIOBHIX (hOPM SHEPTUH, TIPEBPAIICHIS, HHAYIINPOBAaHHEIC MEXaHWYECKH, YIAPHBIM
BO3/IECHCTBHEM, OOTydeHHE).

14. [IpaBusio cryneH4atsix nepexoaoB OcTBaibpiaa.

15. Knaccudukanus tBepaodasHeix peakuuil mo byaHukoBy-I'UCTiaHHTY.

16. [Ipumeps! poTeKaHMs PeakIfii B CMECSX TBEPBIX BEHIeCTB (OOIIHe 3aMeuaHMs), «IJIEMEHTapHBIe» CTaliH
TBEpAO(A3HOTO TpoIiecca.

17. OCHOBHBIE NPE/ICTaBICHHUS TEOPUH TBepAO]a3HOTro B3aumoaelcTBus Barnepa.

18. MexaHu3M TBepIo(a3HBIX peaknuii, METOIbI NCCIIETOBAHUA MEXaHN3Ma PEaKIIHH.

19. Kunernka TBepnodas3HbIX peaknuii, METOIbI N3ydeHNS! KHHETHKH TBEPIO(A3HBIX PeaKmuii.

20. dopmanpHOE ypaBHEHHE KUHETHUKH U CIIOCOOBI OMPEAETICHUs ero napaMeTpoB.

21. ®duznueckre Monenn TBepaodasHoro BauMozeiicTus, auddysnonnsie Mmonenu: Sunepa, antu Sugepa,
Barnepa.

22. Mogens peaknuy, JUMATHPYEMOI IpolieccaMu Ha rpaHurie pasaena ¢a3. Kunerngeckuit n mudy3snoHHO-
KUHETHUYECKUI pexXuM TBepao(]a3HOro B3auMOAEHCTBHSL.

23. 3apojpiieoOpa3oBaHue Kak GpakTop, JUMUTHPYIOIUI TBepaodasHoe B3anMoeiicteue. Kpurndaeckue pasMeps
3apOo/IBIIIa IIPY TOMOTCHHOM 00pa30BaHMH, CIIOCOOBI M3MEHEHNSI KPUTHYECKUX Pa3MEpOB.

24. CamopacpoCTpaHSIONIMHACS BEICOKOTEMIEPATYPHBIH CHHTE3.

25. MexaHnYeCKH aKTHBUPOBAaHHOE COCTOSIHUE PEAareHTOB M €r0 PoJib B TBEpAO(a3HBIX Mpolecca.

26. Pa3mepHnbie 3¢)(eKTH B CTPYKTYpe MaIBIX Y9acTHI] (TIOBEPXHOCTh M M30BITOYHOE JABIICHNE, 0OBEMHBIC H3MEHEHHS,
BIIMSTHHE HA TEMIIEPaTypy (a30BOTr0 MPEBPAIICHHUS).

27. OKcrnepUMeHTalIbHas IPOBEpKa BIMAHHS pa3Mepa 4acTHUI] Ha MapaMeTp peLIeTKH U TeMIepaTypy (a3oBoro
TpeBpareHus (OCTPOBKOBEIC IICHKH, CIUIOIIHBIC TUICHKH).

28. Bnmsaue pa3mepa 9acTuIl Ha CKOPOCTh TBEPAO(A3HOTO B3aUMOJCHCTBHSL.

29. JloxanbHBII XapakTep MIPOTEKaHMs TBEPAO(A3HOTO B3aUMOJCHCTBUS, BIUSHHUE TEIIOTH PEaKI[MH Ha KHHETHUKY
nporecca.

6.4. Kputepuu oneHuBaHUA

OueHKa ypoBHS OCBOCHHUS IPOTPaMMBI IIPOM3BOJUTCS B X0JI€ 9K3aMEHa, IPOBOAUMOTO B YCTHO-IIMCEMEHHOH (hopMme 1o
TeMaM ayAUTOPHBIX 3aHATHIL, a Taroke 1Mo TeMaM, BRIHOCHMBIM Ha CPC. OeHKa «OTIMYHOY» CTABHUTCS IPH YCIOBUH HOJHOTO
U TITyOOKOTO OCBOEHHS MaTepHana Kypca. OLeHKa «XOPOIIOY» CTaBUTCS MIPH YCIOBHU OCBOCHHUS MaTeprana Kypca. OreHka
«yIOBJIETBOPHUTEIBHO» CTABUTCS B CIIyd4ae OCBOCHHS CTYJEHTOM OCHOBHBIX IOHATHH B paMKax MaTepuaia Kypca. OneHka
«HEYTOBIETBOPHUTEIBHO)» CTABUTCS B CIy4ae OTCYTCTBHUS y CTy/IeHTa 0a30BBIX 3HAHHH 10 KYpCy B LIENIOM, JIHOO 110
OTJIETBHBIM €r0 YaCTSIM.

7. YHEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1utTeparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | Pazymogckas U. B. ®dwusrka TBEPOTO Teja: yaeOHOe mocoone Mockaa : 9bC
(https://biblioclub.ru/index.php?page=book&id=108460) IIpomereit, 2011
JI1.2 | Oleiinkman A.H., Poct kpucTaiios ynpTpaguCIepCHBIX OKCUI0B CBepaIoBCK:
®dotueB A.A. YpO AH CCCT],
1991
JI1.3 [T'yces A. 1. HanoMaTepuainsl, HAHOCTPYKTYpPbl, HAHOTEXHOJIOIUU Mocksa :
duzmatnut, 2007
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.4 | bnauk B. JI., Octpun | ®a3oBble NpeBpallieHHs B TBEPABIX T€NaX IIPU BEICOKOM Mocksa : 9BC
0. 1. JaBICHUH: MOHOTpadus Ouzmatnt, 2011
(https://biblioclub.ru/index.php?page=book&id=457645)
JI1.5 | CBeunukoBa JIL.A., CTpyKTypHBIC U (Da30BbIe PEBPAIICHHUS B META/IAX U CIIIaBaX: Kpacnosipek : 9bC
Temusbix B.1., y4eOHUK Cubupckuii
Toxmun A.M. (https://znanium.com/catalog/document?id=380553) (enepanbHbIH
YHHUBEPCHTET,
2019
JI1.6 | CmupHoB B.1. ®u3nuecKre OCHOBBI HAHOTEXHOJIOTHI U HAHOMATEpUabl: Bomorna : Uadpa 9BC
yaebHoe mmocobue -Nmxenepus,
(https://znanium.com/catalog/document?id=434808) 2023
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTODBI, 3arnaBue UznatensctBo, | Pecypc
JI2.1 | bongsipes A. K. Kpucrannorpadus: HaydHas qureparypa Jlenunrpan, 9BC
(https://biblioclub.ru/index.php?page=book&id=230330) Mocksa,
I'po3nslii,
HoBocubupck :
OHTU HKTIT
CCCP, 1934
JI2.2 | Tperbsxos 1O. [1. TBeproda3zHble peakiuu Mocksa : Xumus,
1978
JI2.3 | Kutrens Y. Beenenue B ¢pu3uKy TBEpAOTO TeNa: HAydHas TUTEpaTypa Mocksa : Hayka, 3bC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIeKOMMYHHKAIIMOHHOI ceTn "UHTepHeT"

D1 | Jlanb [DnexTpoHHBIH pecypc] : anekTpoHHO-01OMHoTeuHas cucrema (ObC) / u3natenbcrBo Jlans. URL:
http://e.lanbook.com/

D2 | YHuBepcuTeTckas OMOIMoTeKa OHJAWH [ DIEKTPOHHBIH pecypc] : aiekTpoHHo-0ubmoTtednas cuctema (OBC) / OO0
Hupexrmenua [Ma6mumunar. URL: http://biblioclub.ru/

93 |Opaiit [DnexTpoHHEI pecypc] : anekTpoHHO-0nOnuoteunas cucrema (9bC) / n3garenscrBo FOpaiir. URL:
https://urait.ru

D4 | Znanium.com [DIeKTPOHHBIN pecypc] : anekTpoHHO-0nbmmoTednas cucteMa (ObC) / HayaHo-u31aTebCKU IEHTP
NH®PA-M. URL: http://znanium.com/

35 |eLIBRARY.RU [OnexrpoHHSIH pecypce] : anekTporHast bubamoTeka / Hayd. snexrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpamMmHoOe obecrieyeHue

Adobe Reader

WinDjView

LibreOffice

LMS Moodle

Adobe Connect Acrobat

OpenOffice

Ubuntu Linux

1O Kaspersky

7.3.2 lIpodeccuonanbHbie 6a3bl AAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CHCTEMbI

1. DneKkTpoHHBIN KaTanor HaydHoU oubmmorekn Yenl'Y [DnekTpoHHbIi pecype] : 6a3a nanubix / Yensio. roc. yH-T. —
Yenstounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
skypHasel American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anri. — PexxumM g0ocTyma: TOIbKO U3
CeTH yHuBepcutTeTa. — TeKCT : 2J1eKTPOHHBIN.

3. Web of Science : mynbTHANCIUIIINHAPHAS pedepaTHBHAs 6a3a qaHHBIX / kommaHus Thomson Reuters. — Pexxim gocryma:
I71s 3apeructpup. noas3opateneit Yenl'Y. — TeKcT : aneKTpOHHBIN.
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4. Scopus : petdepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: s
3apeructpup. nosup3oparenei Yenl'V. — Teker : 3eKTPOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anri1. — Pexxum qocTyma: ajsl 3aperucTpup. Moab30BaTeneit
Yenl'V. — TekcT : 21eKTPOHHBII.

6. IIpeseHTarys, HILTIOCTPHPYIOMIAs CAMOPACIIPOCTPAHSIOMIUICS BRICOKOTEMIEPATYPHBIH CHHTE3 B TUCIEPCHON CUCTEME,
teker ek «CBC nporecey;

7. DnexkTpoHHAast KONMsI KHUTH: XUMUS CHHTe3a ckuranueM nof pen. M. Koyazumu. Mocksa. 2010.

8. DnexTpoHHas Komus KHUTH: KOHIENHs pa3BUTHS caMOPACIIPOCTPAHSIOMIEr0Cs BRICOKOTEMIEPATypHOTO CHHTE3a Kak
obnacTu Hay4HO-TeXHUUECKOro nporpecca. Yepnoronoska. 2011.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJIMHBI (MOJY JISA)

Jns peanu3anny TUCIUTUIMHBI UCTIONB3YIOTCS ydeOHbIe ayAUTOPUH [T IPOBEICHHS 3aHATHIA JIGKIIMOHHOTO THIIA,
TPYIIOBBIX U HHAUBUAYAIbHBIX KOHCYIbTALMH, TEKYILIETO KOHTPOJIA U IPOMEXKYTOUHOHN aTTECTallMM, a TAKXKE TOMEILECHHS
JUTSL CAMOCTOSTEIILHON paOOTHI.

VYueOHbIe ayJUTOPUH YKOMIUICKTOBAHbI CIICLUATN3UPOBAaHHON MEOENBIO M TEXHUYECKUMH CPEICTBAMU O0ydEeHHUS -
MYIBTAMEIUHHBIM 000pyI0BaHHeM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

JList mpoBeneHus 3aHATHI JICKIMOHHOTO THITA MPEAJIararoTcsi HA0OPHI IEMOHCTPAIIMOHHOTO 000PY/IOBaHUS U Y4eOHO-
HATJSITHBIX TTOCOOUH (MYITbTUMEIMIHHBIC TIPE3CHTAIIHHN ).

IMomemeHust 1151 CaMOCTOSTENBHOM PabOTHI 00yJAIONINXCsl OCHAIIEHBI KOMITBIOTEPHOH TEXHHKOH C MTOIKITIOUYCHAEM K CeTH
"NaTtepHetr" 1 00ecredeHneM JIOCTYIA B 3IIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENIFHYIO Cpely YHHBEPCHUTETA.

9. METOAUYECKHUE YKA3AHUA 1JIS OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUITIMHBI (MOAY JI5T)

CTyneHTy cieyeT paBHOMEPHO B TEUCHHE CEMeCTpa paclpeelTh yIeOHy0 Harpy3Ky O IPOPadOTKe JEKITHOHHOTO
MaTtepuala, CaMOCTOATeIbHON paboTe 1o TeMam, BeIHOCHMBIM Ha CPC.

ITpu BO3HMKHOBEHHH BOIPOCOB MO TeMaM, BeiHOcUMbIM Ha CPC, cinenyer o6paTuThes 3a KOHCYIbTAIMEH K IPENoAaBaTento,
BeIyIIeMy JICKIMOHHEIC 3aHATHS. B TeueHne Bcero ceMecTpa IMpH OCBOCHHUH Kypca MCIOIb30BaTh CIICIHATBHYIO JIUTCPATYPY,
nmetontytocs B ononmortexe Uenl' Y u Ha 3eKTPOHHBIX HOCHTEIIAX.

B cinyyae npuMeHeHHs TpH 00Y4EHUH AUCIUILTHHEI DJIEKTPOHHOTO 00YydeH s, JUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH 00IIeHNe 00yJaIoUXCs ¥ TIPEH01aBaTeNsl OCYIIECTBILIETCS B PEXKUME PeabHOTO BPEMEHH (OHIaHH-JICKIIHN
(BeOMHAPBI), YaTHI, BUICO-KOH(MEPESHINN | Ap.) WIN OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00ydeHns Moodle,
MS Office365, Gopymsl, 3IeKTpOHHAS [TOYTA U 1P.).

ITpu 0OyveHnu aHL ¢ OTPaHUYEHHBIMU BO3MOXKHOCTAMHU 3[J0POBbsI JIEKTPOHHOE 00YUEeHHE, TUCTAHIOHHbIE
00pazoBaTebHBIC TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXKHOCTH ITpHeMa-Tiepeiadi HH(POPMAIUX B JOCTYITHBIX JUIST HUX
dhopmax.

Peanu3anust UCHUILUIUHBI ¢ TPUMEHEHUEM 3IEKTPOHHOTO 00y4deHHs, TUCTAaHI[HOHHBIX 00pa30BaTebHBIX TEXHOJIOTHI (Janee
— 30, JOT) ocymecTBnsiercs Ha ocHOBaHUU «IlonokeHus 0 peann3aly OCHOBHBIX U JTOTIOJHUTEIBHBIX 00pa30BaTENbHBIX
MporpaMM C IPUMEHEHUEM 3JIeKTPOHHOTO 00yUeHNS U IUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH B (e/iepaTbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeIbHOM YUPEXICHUH BBICIIETO 00pa3oBaHus «HemsIOMHCKUH rocynapCcTBEHHbIH
yHHBepcuTeT», «IlonoxkeHus o nopsake 3auera 0Oy4JaronMMUCS TI0 OCHOBHBIM IPO(ecCHOHAIBHBIM 00pa30BaTENbHBIM
nporpaMMam Boiciero oopasosanus B ®I'6OY BO «UenlV» pe3ynbTaToOB OCBOCHHUS B OPTraHU3AIUIX, OCYIIECTRIISIONINX
00pa3zoBaTENbHYIO AEATENBHOCTD, YIEOHBIX IIPEAMETOB, KYPCOB, AUCIUIUINH (MOIYIICH), IPaKTHK, JOTTOTHUTEIBHBIX
00pa30BaTeNbHBIX MPOTPaMM» MOCPEACTBOM IEKTPOHHON HH(OopMamoHHO-00pa3oBaTenbHO# cpeasl @I BOY BO
«UYenI'Y». B uckmounTenbHbIX cirydasx (Gpopc-Maxkop H T.I1.) IpU peasin3aln 00pa3oBaTeIbHON 1eITeIbHOCTH C
npumeHenueM D0, JIOT Moryr npuMeHATh KOMITOHEHTHI, HE BXOAAIINE B TIEpEYeHb AJIEKTPOHHON HH(DOPMATHOHHO-
00pa3oBaTeNbHOM CpeBbL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBOeHHE MUCLMIUIMHBl MHBadMJaMH M JIMIAMU C OIPAaHUYEHHBIMM BO3MOXHOCTSAMHU 370POBbsl OCYIIECTBILIETCA C
UCIIONIb30BAaHUEM CIEIHATIbHBIX TEXHUYECKHX CPEICTB U HH()OPMAIMOHHBIX TEXHOJOTHUH, IpeJoCTaBIIeMbIX PecypcHbIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOY4EeHHMIO WHBAJIMJIOB U JIUI C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Uenl'Y 1o
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJIbHBIE TEXHWYECKHE CpEICTBA IS JIMI C HApYMICHHSAMH 3pEHHS H C
HapyIIeHUEM CIIyXa, aCCUCTUBHBIE HH()OPMALUOHHBIE TEXHOJIOTUH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYIIEHUSIMU 3pEeHHs Ha pabodumx MecTax A MPOBEACHHS MPAKTUYECKUX WU
a00paTOPHBIX 3aHATHH YCTaHABIMBACTCSA CIIENHANBHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOW HaBHTAIlUH,
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pedeBbIe CHHTE3aTOPHI, SKPAHHBIE JIYITH).

B yueOuple aymuropum obecreynBaeTcsi OECHpemsATCTBEHHBI JAocTyn s oOydalomuxcs C HWHBAJIUIHOCTBIO U C
OTpaHMYCHHBIMH BO3MOXHOCTSIMH 3I0pOBbsl. B Kaxkno# aynuropuu, riae oOydaroTcss MHBAJIMABI M JIMIA C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMH  37I0POBbBS, IIPELyCMAaTPHUBACTCS COOTBETCTBYIOMIEE KOJNMYECTBO MeCT Ui OOydJaromUXcs C y4eToM
HapyLICHUH UX 3J0POBbSL.

Jlis ocBOeHMs MUCHUIIIMHBI MHBAIHIAM M JHLAM C OTPAaHUYEHHBIMH BO3MOJKHOCTSIMH 30pPOBbsl MPENOCTABISETC AOCTYN K
MEeYaTHBIM HCTOYHHMKAM, HUMEIOMIMMCS B HaydHOH OmoOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH C TOMOIIBIO CIICIMANBHBIX TEXHHYECKHX U MPOTPAMMHEBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(hopMe d1eKTPOHHOTO TOKYyMeHTa B (hoHIe HaydHOU Onbnuoteku Yenl'Y uian 21eKTpoOHHO-OMOIHOTEUHBIX CUCTEMAX.
Y4eOHO-METOIMYECKHE MaTepHalIbl Ul OOYJalOmMXCs W3 4YWCIa WHBAJIMIOB M JHI] C OTPAaHHMYCHHBIMH BO3MOKHOCTAMHU
3II0POBBSI TIPENOCTABIAIOTC B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHSAM HX 3I0POBBS M OCOOCHHOCTSM BOCIIPHATHS
uHpopManuy.

Jlns MHBaNUAOB M JHIl C OTPAHUYEHHBIMH BO3MOXKHOCTSMM 3J0POBbSl OCBOEHHE AUCLUILIMHBI MOXET ObITh YaCTHUYHO HIIH
MOJIHOCTBIO OCYIIIECTBIIEHO C UCIIOIBb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

ITpn mpoBemeHMM MPOMEXYTOUHOH AaTTECTAIlMM IO JIUCIHHUIUIMHE OOYJAIONMMCS C HHBAINAHOCTBIO M C OTPAaHWYCHHBIMH
BO3MOXKHOCTSAIMH 3[J0pOBbsI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTaBIEHHE B JOCTYHMHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBUIYalbHBIX OCOOEHHOCTEH MHCTPYKLIMH O MOPSIKE MPOBEINECHHUs MIPOMEXKYTOUYHON aTTECTallUd, OLICHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3a/1aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MICEMEHHO mpudToMm bpaiirs, ¢
HCIIONI30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NpoLENYpHl OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBAIMIOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSl TPEIyCMaTPHBACTCS HCIIONB30BaHWE TIpenocTaBieHHBIX Yenl'Y wmim  COOCTBEHHBIX TEXHHYECKHX CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. IIpm HEoOXOAMMOCTH WHBAIMIAM H JIHIAM C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBBSI MPENOCTABISETCA JOMONHUTENBHOE BpeMsl IS MOJATOTOBKM OTBETa Ha 3aJaHUS,
IpoLeAypa OLEHNBAHUS PE3yIbTaTOB O0YUEHUsI MO AUCHUILTHHE MOKET IPOBOJUTHCSA B HECKOJIBKO ITAIOB.

© ®I'BOY BO «Henl'V»




03.04.02 ®usuka, npoduins "Ou3nKa KOHAEHCHPOBAHHOTO cocTosiHuA BemectBa'', PII]] "®a3oBble
NpeBpalleHus: B JUcNepcHbIX cuctemax'", 2025 r.H., ounas ¢opMa o0yueHus

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporoxo:n 3aceganus Ne 06 ot 20.02.2025

[Ipencenarens YueHOro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadeapbl GU3NKH KOHIEHCUPOBAHHOIO COCTOSTHUS

ITporoxon 3aceganus Ne 04 ot 18.02.2025

3aBenyromuii Kapeapoii COTJIACOBaHO B.Jl. byuenbHUKOB

ABTOD (COCTaBUTEIIH) B.A. TromeHueB

CTpykTypa pa6oueii mporpaMmbl CO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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