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ABTOp nporpamMmbl: TOKTOp, (pr3nko-MareMaTnueckux Hayk, mpodeccop [1InGkoB A.A.

Pabouast mporpamma cocraBiena B cootBerctBuM ¢ ®I'OC BO mno HampaBiieHHIO
noarotoBku 03.06.01 - ®U3NKA 1 ACTPOHOMUS (ypoBeHb - MOArOTOBKA KaApPOB BBICIICH
kBanudukanun) (nmpuka3 Munoopuayku PP ot 30 utoms 2014 1. Ne 867).

Pabowas mporpamma mnpuHATA Ha 3acelaHUM  Kadeapel  TEOPETHYECKOW |
sKciepuMeHTaNIbHOU (pu3ukm «15» ssuBaps 2021 roga, mpoTokost Ne 6.
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1. lean u 3aa49u JUCUMILJIUHBI

1.1 Henap AUCHUILUIMHBI 3aKIFOYAETCS B (DOPMHUPOBAHWHM COBPEMEHHBIX MPEICTABICHUN O
(U3UYECKUX MPUHIMIIAX TECTUPOBAHUS MHUKPOMEXAHHUYECKUX CBOMCTB MaTEPHUAIOB METOJIAMH
HAHOWHJICHTHPOBAHUS, a TaKKe B (POPMUPOBAHUU YHUBEPCAIBHBIX U 00MENPO(eCCHOHATBLHBIX
KOMIIETECHIINH.

1.2 Buab! 1 3a1a4u po¢ecCHOHAJIBbHOM J1eSITeJIbHOCTH M0 IUCHUTIIHHE:

- HAYYHO-UCCIIEJIOBATENbCKAs JIEATENbHOCTh B oOmactu (Qu3uku U
MIPENoIaBaTeNIbcKas ACATENbHOCTh B 00J1aCTH (DU3HKH U aCTPOHOMUU .

- OCBOCHHE METOJOB HAy4YHBIX HCCIEIOBAaHUN; OCBOCHUE TCOPUU W MOJECINIEH; ydacTHE B
MPOBEACHUHN (DU3UYECKUX HCCIICOBAaHMM 1O BBIOPAHHOW TEMaTHKE, ydacThe B 0O0paboTKe
MOJIYYEHHBIX PE3YJIbTaTOB HAyYHBIX UCCIICIOBAHUI Ha COBPEMEHHOM YPOBHE; paboTa ¢ HayYHOMH
JUTEPATYPOH C UCIIOIB30BAHUEM HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH;

- OCBOCHHEC MCTOO0B HpI/IMeHeHI/IH pe3y.]II)TaTOB HayT-IHI)IX I/ICCJ'IGI[OBaHI/If/'I B I/IHHOBaHI/IOHHOI\&
eITEIbHOCTH;

- OCBOCHHE METOJIOB MHXKEHEPHO-TEXHOJIOTHYECKON NEATETbHOCTH; y4acTue B 00paboTke u
aHaJIM3€e MOTYYCHHBIX JaHHBIX C TOMOIIBI0 COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

- 3HAKOMCTBO C OCHOBaMHu OpFaHI/I?;aIII/II/I nu HJIaHI/IpOBaHI/Iﬂ (1)I/I3I/I‘-I€CKI/IX HCCHCﬂOBaHHﬁ;
yyacTue B HMH(POPMAIMOHHOM M TEXHMYECKOH OpraHu3aluyd Hay4YHBIX CEMHHApOB U
KOH(EepEeHINIA; yJacTe B HATMCAHUU ¥ 0()OPMIICHUH HAYYHBIX CTaTEel M OTYETOB.

aCTPOHOMUU;

1.3 B pe3yabrare OCBOEHHSI JIUCHMILUIMHBI Yy ObITH

copmMupoBaHbI cieyOle KOMIIETEHIIUH:

o0yuyaomuxcst  J0JKHBI

Kox v nanmenoBanue
komuerennuu ®I'OC BO

IInanupyemsle pe3yJibTaThbl 00y4eHHs 110
AUCHUILINHE, Heo0XoAuMble 1151 (popMuUpOBaHUSA
KOMIIETeHIIUH

YK-2 CrnocoOHOCTh MPOSKTUPOBATH | 3HAET M MOHUMAET:

U OCYHIIECTBJIATH  KOMIUIEKCHBIEC | - METOJbl HAYyYHO-MCCIICIOBATEILCKON JESITEIBHOCTH
uccnenoBanus, B ToM  uucie | Kox 31(YK-2)
MEXIUCIUIIMHAPHBIC, HAa OCHOBE | - OCHOBHBIE KOHIICTIIIMM COBPEMEHHOUN Quiocoduun

[EJIOCTHOTO CHUCTEMHOTO HAayYHOTO
MHPOBO33PEHHUSI C HCITOJIb30BAHHEM
3HaHMM B O0JIACTH HCTOPUU H
bunocodun Hayku

HayKH, OCHOBHBIE CTAIMH BOJIIOLUHN HAYKH, (DYHKIHH
1 ocHOBaHus Hay4Ho#l kapTuubl Mupa Kox 32(YK-2)

YMmeer (cnocodeH NpoIeMOHCTPHPOBATH):

- UCTIOJIb30BaTh MOJOKEHUS U KaTeropuu (uiaocopuu
HayKHM JUIsSl aHaJIu3a ¥ OLIEHUBAHMS Pa3IMyuHbIX (aKTOB
u sienernii Kon Y1(YK-2)

Baapeer:
- HaBBIKaAMHM aHaJIn3a OCHOBHBIX MHpOBOSSpqueCKI/IX 158
METOOJIOTHUYECKUX i E B.T.Y.
MC)K,Z[I/ICHI/IHJ‘II/IHapHOFO XapaKTepa, BO3HUKAKOIIINUX B
HAayKe Ha COBpEeMEHHOM »JTame ee pa3Butus Kon
B1(YK-2)
- TeXHOJIOTHSIMH IJIAHUPOBAHUS B MPodeccruoHaIbHON
NesTenbHOCTH B cepe HaydHbIX uccienoBaHuii Kog
B2(YK-2)

[1K-2 T'OTOBHOCTH OCYIIECTBIATH
TEOPETUUECKOE u
AKCIIEPUMEHTAIIBHOE U3y4YeHUE
(GU3NMYECKON  TIPUPOJBI  CBOMCTB
METAJIJIOB u ux CIUIaBOB,
JUDJIEKTPUKOB U TIOJTYIPOBOJIHHUKOB
U MEXAHHW3MOB H3MEHEHHs OTHUX

3HaeT ¥ IOHMMAeET:

- (UBUYECKYI0 TIPUPOJYy CBOMCTB METAJIOB, HX
CIUIAaBOB, AMDJIEKTPUKOB U MOaynpoBoaHUkoB Koa
31(ITK-2)

- MEXaHM3MBl HM3MEHEHHUS CBOWMCTB METalIOB, HX
CIUIABOB, JUAJICKTPUKOB U TOJYNPOBOJHUKOB TIPH
pa3nuuHbiX BHenHUX BozzelicTBusx Kox 32(ITK-2)
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CBOIWCTB MpPH Pa3IMYHBIX BHEIIHUX
BO3J1E€MCTBUAX

Ymeer (cmoco0eH nMpoieMOHCTPUPOBATD):
- TEOPETUYECKU M IKCIEPUMEHTAIBHO HCCIIEI0BAThH

(Gu3nKO-MEeXaHWYeCKHe CBOWCTBA  METAJJIOB, HX
CIUIaBOB, IUAJIEKTPUKOB U nonynpoBoaHukos Kox Y1
(IIK-2)

- HCCeNoBaTh TOHKYI CTPYKTYpy METaJJIOB, HX

CIUIABOB, JHUAJCKTPUKOB U  TOJYIPOBOJHHKOB U
MEXaHM3MOB HW3MCHEHHSI CTPYKTYPbl  Pa3IHuYHBIX
BHerHuX BosaeicTeuil Kox Y1(IIK-2)

Baapneer:

- TEOPETUYCCKHUMH U IKCTICPUMECHTAIBHBIMA METOIaMU
u3ydeHus: (PU3NYECKOH MPHPOIBI CBONCTB METAJIIOB,
UX CIUIABOB, JUAJICKTPUKOB U MOJYIpOoBOIHHKOB Ko
B1(IIK-2)

- TEXHOJOTHSAMU H3MEHEHHS CBOMCTB METAIOB, HUX
CILUIABOB,  JMYJICKTPUKOB W IOJYIPOBOJHUKOB,
MCIIOJIb3YIONIMMHU Pa3IMYHbIC BHEIIHHE BO3JICHCTBHS
Kon B2(I1K-2)

[TK-1 CrnocoGHoCTh K | 3HaeT ¥ NOHUMAeT:

CaMOCTOSITENIbHOM pa3paboTKe | - IKCIEPUMEHTAIBHBIE METO/IbI H3yUCHUsT (PU3HUECKUX
SKCIIEPUMEHTAIBHBIX METOJIOB | CBOMCTB METaJIOB, HX CIUJIABOB, JTUAJIEKTPHKOB,
u3ydeHus: (Qu3nyeckux cBoicTB u | noiynpoBonHukos Kox 31 (ITK-1)

CO3MaHMI0  (PU3MYECKMX  OCHOB | - OCHOBBI  CO3/IaHHUS  TEXHOJOTHUH  MOJyYeHUs
TEXHOJIOTHH IOJIyYE€HUs MaTepUajoB | MaTEpUAJIOB C OIpeAeieHHbIMU cBoiictBamu  Kopa
C ONpeACICHHBIMU CBOMCTBAMU 32(ITK-1)

YmMmeer (cnocodeH NpoIeMOHCTPHPOBATH):

- CaMOCTOSTEIbHO pa3padaTbiBaTh METOJbl U3y4YEHUS
(uU3NYEeCKUX  CBOMCTB  METaioB, UX  CIUIaBOB,
JHMANEKTpUKOB, oxyrnpoBoaHikoB Kox Y1 (ITK- 1)

- TPOEKTUPOBATH OPUTMHAJIBHBIE YCTAHOBKH JUIS
uccnenoBanus pusnueckux cBorcTB MarepuanoB Koa
Y2(IIK- 1)

Baaneer:

- TEXHOJOTMSIMH  T[IOJIyY€HHUS  MaTepuajoB ¢
omnpezaenenusiMu cBoicTBaMu Koa B1(ITK-1)

- HaBBIKaAMHM OIPE/IETICHUS TEXHOJIOTHYECKUX PEXKUMOB
MIOJIy4EHUs MaTepUajoB c OIpeAeIEHHBIMU
corictBamu Kox B2(ITK-1)

1.4 CornacoBanne MeXIMCUUIUVIMHAPHBIX CBSi3edl JHCUMIUIMH, IPAKTHK, HAy4YHBIX
UCCIIEIOBaHHM, 00ECTIEYMBAIOIINX OCBOSHHE KOMIIETEHIIUH.

Juctuminna «®usndeckue MNPUHIMIBI METOAA HAHOMHJEGHTUPOBaHUS B  (pu3uke
TBEPJOTO TeJla» U UX BIMSHUE HAa (PU3MUYECKHE CBOMCTBA TBEPIBIX TEI» JIOTHUECKH CBsS3aHA C
TaKUMHU JUCHUILTMHAMU, TPAKTUKAMU, HAYYHBIMU UCCIIEJOBAaHUSIMH, KaK:

VYK-2 — Hcropus u punocodus Hayku

[MK-1 — OMuccroHHBIE METOIbI JUATHOCTHKYU TOBPEXKICHUN B 16(pOPMUPYEMBIX TBEPIBIX
tenax, [ToarotToBka HaydHO-KBaNU(UKALMOHHOW pabOTHl (AMCCepTallMK) HA COUCKAHUE YUYEHOU
CTENeHM KaHIuJaTa HayK, JleeKThl KpUCTATUIMYECKOTO CTPOCHHUS

[1K-2 — ®u3uka KOHACHCUPOBAHHOTO COCTOAHUS, Hennueiinas fuHamMuKa TIIAaCTHYECKUX
HCYCTOMYMBOCTEH B MeTaiuiax, [Ipou3BOACTBEHHass NpakTHKa (IMpakTHKa [0 IOJTYYEHHUIO
npodeCCHOHATBLHBIX YMEHUH U OTIbITa TPO(PECCUOHATBHOMN 1A TEbHOCTH
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2. MecTo tucuuniauibl B cTpykType OIl acnupaHTypbl:

JucuurumHa «@u3nuecKue MPUHIUIBI METoJa HAHOWHACHTHPOBAHUSA B  (PHU3HKE
TBEPIOTO  TeJla» W WX BIHWSHWE Ha (U3NYECKHE CBOMCTBAa TBEPIBIX TEN» OTHOCHTCS K
BapuaTUBHON 4actu ydeOHoro miuana OIl mo nanpasnenuro noaroroBku 03.06.01 — @usuka u
aCTpPOHOMHS, HampaBiIeHHOCTh (mpodunap) — DuU3MKa KOHJACHCHUPOBAHHOTO COCTOSHHSL.
JuciurmimHa 1o BEIOODY.

JuctmiuimHa «@uU3WUecKue MPUHIUIBI METOJa HAHOWHICHTHPOBAHUS B  (PH3HMKE
TBEPJOTO TEJa» U3y4yaeTcs B 3 CEMECTpe.

3. O0béMm u conep:kaHue TUCIUTNIUHBI
3.1 O0beM JUCHUIIINHBI
Ounas ¢popma oOyuenwus: 2 3.e.
3aouHas popma oOydeHwus: 2 3.¢€.

Ounas popma | 3aounas popma
. o0yuyeHus oOy4deHus
Bun yuebHo# paboTh (Bcero (Bcero
YacoB) 4acoB)
OO01as TpyA0€MKOCTb M CHUIIITHHBI 72 72
Konmaxmmnas paboma (no yuebHvim 3aHamusam) 22 4
Jlexumn (J1) 10 4
[TpakTnueckue (cemunapckue) 3ausatus (I13) 12 -
JlabopaTopnsie 3ausartust (J13) - -
Camocmosmenvras paboma (CP) 50 68
3auem
3.2 Coaepxxanue Kypcea:
Ne HasBanue Bun yae6HO# paboThI, yac. @OopMBI TEKYILETO
T pasnena/TeMsl (ouHast/3a04uHas) KOHTPOJIS
M 7 13 713 CP
1. Tema 1. METO/bI
2/1 - - 10/14
OIPEJEJEHI / 3/ . caMoc;IoI/;CTLe?IiE;I:H abora
TBEPJIOCTH P
2. Tewma 2.
HPUHIMTIBT o . 1o caMocfol/i{CTBe?Iiizz};a%Ta
TEXHUKA
HAHOWHAEHTHUPOB
AHUS

3. Tema 3.

MEXAHUIECKOE i g 1o caMoc;IoIi{CTBe?ieLI;gzﬂ abota
TIOBEJIEHUE P
MATEPUAIJIA

B HAHO- 1
CYBMUKPOOBEMA
X ITPU
NHAEHTUPOBAHUU




4, Tema 4.
YIPYTOIUIACTHYE A0S 4 1o caMocfopilcTZ?IiI;I:;;a%Ta
CKAJ
JE®OPMALIMA TTPU
NMHJEHTUPOBAHUU
5 Tewma 5.
PASPYUIEHUE IIPH A0S 4 102 CaMOC;IOI;?FI;?IiEI;:?a6OTa
NMHIAEHTUPOBHUUN

Tema 1. METO/IbI OTIPEAEJIEHUSA TBEPJOCTHU

Jleknus. Cratuctuueckue MeETOJbl ompenesieHus TBepAocTu. TBepaocte no bpunesnsto.
Trepnocte o Bukkepcy. MukporBepaocts. TBepaocts no Poksemty. CooTHoIIEHHE 3HAYEHUI
TBEPAOCTH, IOJYYEHHBIX pA3IUYHBIMU CTAaTUCTUUYECKMMH METOJaMH, MEXIy colboil u ¢
MEXaHUYECKUMH CBOMCTBaMU MaTepHasIOB. J[MHAMHYECKHME METOJbl ONpPENEICHUs TBEPAOCTH.
Teepnocts o llopy (meron ympyroro orckoka Ooiika). IIpoba Ha TBepIOCTh IjapanaHueM.
JuHaMuueckass HAHOU MUKPOTBEPIOCTb.

IIpakTnueckoe 3anaTme. CooOwEeHUs M JOKJIAAbl IO CIEIYIOIIMM BOIpPOCAaM:
Craructuueckue MeToAbl ompejaesieHus TBepaocTu. TBepaocts no bpunemno. TBepmocTs 1o
Buxkepcy. Mukpotsepaocts. TBepaocts no Poksemny. CooTHOLIEHHE 3HAYEHMH TBEPIOCTH,
MOJIYYEHHBIX PA3UYHBIMU CTATUCTHUECKUMU METOAAMH, MEXKIY COOOH U C MEXaHHMYECKUMHU
cBoiicTBaMM MaTepuasnoB. Jl[MHaMHYECKHME METOAbl OIpENEelIeHMs] TBEPAOCTH. TBEpIOCTb IO
Mopy (merox ympyroro orckoka Ooiika). [IpoGa Ha TBepmocTh mapanmanueMm. J[uHamudeckas
HAaHOU MUKPOTBEPJOCTb.

3agaHus 1JIs1 CAMOCTOSITeIbHON PadoThl: [IpopaboTka KOHCIEKTOB JIEKIUH W BOIPOCOB,
BBIHECEHHBIX HA CaMOCTOSTEIBbHOE W3yYeHHEe OCHOBHOW W JOMOJHHUTENBHOW JIUTEPaTypHl;
MOJIrOTOBKA K KOHTPOJIBHOM padoTe.

Tema 2. IPUHIUAIIBI U TEXHUKA HAHOUHAEHTUPOBAHUSA

Jlekumsa. OCHOBBI TEXHHUKM HaHOWHJEHTHUpOBaHUS. MHQOpMalnoHHBIE BO3MOKHOCTH
HAaHOWHJCHTHPOBaHUs. Meroapl aHamu3a P-h-gmarpamm. Ckiepometpus. [lepcrieKTHBBI
Pa3BUTHS TEXHUKH HAHOUHACHTUPOBAHHUS.

IIpakTnyeckoe 3ansitue. CooOIIeHUsT M JTOKJIABl MO CIEAYIIMHUM BompocaM: OCHOBBI
TEXHUKH HAHOWHJEHTHpOBaHMs. VHpopManuoHHbIE BO3MOXXHOCTH HAaHOMHIEHTHUPOBAHUS.
Metonel  ananmmsza P-h-gumarpamm.  Cxiepomerpus. [lepCHeKTHBBI  pa3BUTHS — TEXHHKH
HAHOWHJICHTHUPOBAHUS.

3agaHus QI caMoOCTOATeNbHOI padoTsl: [IpopaboTka KOHCIEKTOB JIEKIMI M BOIIPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCIbHOC HU3YUYCHUE OCHOBHOM | ﬂOHOHHHTeHBHOﬁ JIMTCPATYPhI;
HOATOTOBKA K KOHTPOJIbHOHU padore.

Tema 3. ATOMHAS
MEXAHHUYECKOE NIOBEAEHUE MATEPUAJIA
B HAHO- U CYBMUKPOOBEMAX INIPU UHAEHTUPOBAHUU

Jleknus. Yopyruii koHTakT. KoHTakTHas xecTKoCcTh U MoAyiab FOHra. deHomeHonorus
YOPYTOILNIACTHYECKOTO TMepexoJa B HAHOKOHTAKTE. |'OMOreHHOe 3apO’KJICHUE NHUCIOKAIUNA O
WHACHTOPOM. Ponb pasnuyabix (aKTOPOB B WHHUIMUPOBAHWU HAYATBHOW TUIACTUYHOCTH
(cocTositHUE TOBEPXHOCTH, TPUMECHBIE aTOMBI, TPAHUIIBI 3€PEH, TOUCUHBIE AC(PEKTHI).

IIpakTuyeckoe 3ansitue. CooOIIeHNS U JAOKIAABI 10 CIAEAYIOIIMM BOMpocaMm: YIpyruit
KOHTakT. KOHTakTHass *eCTKOCTh M Monayib FOHra. deHOMEHOJOTHS YIPYroIIaCTHYECKOIO
rnepexoJa B HAHOKOHTakTe. ['OMOreHHoe 3apoKAeHUE AUCIOKALUMM MO UHAESHTOpoM. Poib
pasIMYHBIX (PAKTOPOB B MHUIIMMPOBAHUM HAYAIHLHOHW IJIACTUYHOCTH (COCTOSTHHUE MOBEPXHOCTH,
MPUMECHBIE aTOMBI, TPAaHUIIBI 3€PEH, TOUCUHBIC AC(PEKTHI).
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3anaHus 1JI CaMOCTOSTeIbHOM padoThl: [IpopaboTka KOHCIEKTOB JICKIM U BOPOCOB,
BBIHECEHHBIX HA CAaMOCTOSITEIPHOE W3y4eHHWE OCHOBHOM W JIONOJHHUTEIBHOW JIUTEpaTyphl,
MOJITOTOBKA K KOHTPOJIBHOH padoTe.

Tema 4. YIIPYTOIIVNIACTUYECKASA JE®@OPMALIUA ITPU
NHAEHTHPOBAHUMU.
Jlekumsa. OmnpeneneHue BHYTPEHHUX — HalpsbkeHuUd.  BpemsizaBucuMble  cBOMCTBa

(1MoJI13y4ecTh, CKOPOCTHAs! YyBCTBUTEIBHOCTh TBEPJOCTH, CKAUKOOOpa3Has fedopmanus).

IIpakTnyeckoe 3anaTHe. CoOOlIEHUS U JOKJIAABl IO CIEAYIOLIMM BOIPOCAM:
OnpezneneHyue BHYTPEHHUX HaNpsKeHUH. BpeMsazaBucumble cBOMCTBA (MOI3y4YecTh, CKOPOCTHAS

YyBCTBUTEIHHOCTh TBEPIOCTH, CKAYKOOOpa3Has nedopMarius).

3agaHus I caMoOCTOATeNbHOI padoTsl: [IpopaboTka KOHCIEKTOB JIEKIUI M BOIPOCOB,
BBIHECEHHBIX HAa CaMOCTOSTEIIbHOE M3Y4Y€HHE OCHOBHOH M JIONOJHUTEIBHOM JMTEpaTyphl;
HOATOTOBKA K KOHTPOJIbHOHU padore.

Tema 5. PASPYIIEHUE ITPU NHAEHTUPOBHUU

Jlekuusi. ®a3zoBeie mepexoabl TNPH JIOKaTbHOM jaedopmupoBaHud. PaspymeHue B
OKpPECTHOCTH oTneuaTka. PazmepHble 3¢ddexTbl. MexaHuyeckre CBOMCTBA M aAre3usi TOHKHUX
IIJIEHOK ¥ MHOTOCJIOMHBIX IIOKPBITUH.

IIpakTnuyeckoe 3ansitne. Pa3oBble Mepexoibl MpPHU JIOKAITBHOM J1€(pOPMHPOBAHUU.
Paspymenne B okpectHocTH otnedatka. Pazmepnbie 3¢ dexrs. MexaHudeckue CBOWCTBA U
aare3ust TOHKUX IJIEHOK U MHOTOCJIONHBIX MOKPBITHH.

3agaHus NS CaMOCTOATEbHONM padoThl: IIpopaboTka KOHCIEKTOB JIEKIIUI W BOIPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCIbHOC HU3YUYCHUEC OCHOBHOH H I[OHOHHHTCHBHOﬁ JIMTEPATYPHhI;
IOJITOTOBKA K KOHTPOJILHOM padore.

4. KoHTpOJIb 3HAHMI 00y4YaI0IHXCH
4.1 ®opMbI TeKyl1ero KOHTPOJIs padoThl ACMUPAHTOB
® [MCbMEHHAas CaMOCTOsATENbHas paboTa.

4.2 TunoBble 3aIaHUS TEKYIIEr0 KOHTPOJIsI

TunoBwIe TEMBI CAMOCTOSTEIIHLHBIX Da6OT
OO111e MPUHIUIBI CTATUCTUYECKUX METOJIOB ONpPEAETICHUs TBEPOCTH.
Onpenenenue TBeprocTH 1o bpunemno, no Bukkepcy, no Pokserny.
3. CooTHOLIEHHE 3HAYEHUH TBEPJOCTH, MOJIYYEHHBIX pa3IUYHBIMH CTATUCTHYECKUMHU
METO/IaMU,
4. mexny co0oil U ¢ MEXaHWYECKMMHU CBOWCTBAMH MaTEepHAaJIOB.
OO0mmpe MPUHIHIB JUHAMUYECKUX METOJ/IOB ONPEIETIECHUS TBEPIOCTH.

N

o

4.3 TIpoMe:KyTOYHAsI ATTECTAIUS 10 JUCHHUIJIMHE TTPOBOANTCS B (hopMe 3adeTa.

Bompocs! s 3auera
IlepcrieKTHBBI pa3BUTHSI TEXHUKH HAHOMHIEHTUPOBAHUSI.
KonTakTHas xecTkocTh M MOAYJb FOHTa.
Omnpenenenne BHyTPEHHUX HAIIPSHKEHUH.
®da30BbIe IEPEXO/IbI PH JIOKATHHOM JAe(POPMUPOBAHUU.
Pa3pyiienne B OKpecTHOCTH OTIIEUATKA.

agbrwbnE

Tunosbie 3alaHusA AJId 3a4€Ta
1. Onpenenuth MUKPOTBEPIOCTH 1O Bukkepcy. Macca rpy3a 100 rp. JIlnaronans ormeuatka 120
MKM.
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2. Haiitu TBepaocts MetonoM bpunests. Harpyska 4 H. luamerp ornevarka 1,3 MM, auameTp

mapuka | Mmm

4.4 lllkana oneHNBaHUs POMEKYTOUYHOM aTTecTALMHU

3aueT

OrneHka

Kommerenmn

Heckpuntopsl (YypOBHH) - OCHOBHBIE TPU3HAKH OCBOCHHUS
(mokasarenu JOCTH)KEHUS pe3ysIbTaTa)

GauYTCHO»

YK-2

CdopmupoBaHHbIE CHCTEMAaTHIECKUE

NPEACTABICHUSI O  METOJax  HAay4YHO-UCCIENOBATEIbCKOMN
JeSITEIIbHOCTH

CdopmupoBaHHBIE CUCTEMATUYECKUE

NpEeACTaBICHU 00 OCHOBHBIX KOHIEMIMAX COBPEMEHHOU
¢unocopun HayKd, OCHOBHBIX CTaAMSIX SBOJIOIHMHU HAYKH,
(GYHKIUAX U OCHOBAHUSAX Hay4YHOH KapTHHBI MHpa
CdopmupoBaHHOE yMEHHE HCIIOJIB30BATh IMOJIOKEHUS U
KaTteropuu Quiocopur HAYKH Il OLICHUBAHHWS W aHaIH3a
pa3anyYHbIX ()AaKTOB U SIBICHUN

VYcnenHoe U CUCTEMAaTUYECKOE IPUMEHEHNE HABBIKOB aHaIM3a
OCHOBHBIX  MHPOBO33PEHUECKMX U  METOJIO0JIOTMYECKUX
po0JieM, BO3HUKAIOIIMX B HAyKE HA COBPEMEHHOM JTarie

€€ pa3BUTHUS

VYcnemHoe M CHCTEMaTH4YECKOE€ NPUMEHEHHE TEXHOJIOTUN
TUIAHUPOBAHMS B MPOPECCUOHANBHON 1eATeIbHOCTH

[K-1

CdopMupoBaHHBIE CHCTEMAaTHYECKUE TPENCTaBICHUS 00
HKCIIEPUMEHTAIBHBIX METOJaX M3y4eHHs] (U3NUYECKUX CBOWCTB
METAJIJIOB, UX CILIABOB, IUAJICKTPUKOB, TIOTYIIPOBOTHUKOB
CdopmupoBaHHble CHCTEMaTHYeCKHE TMpeJcTaBiIeHus 00
OCHOBax CO3JaHHSI TEXHOJIOTUH IIOJIYYCHUS MATepPHAIOB C
oTpeieIeHHBIMUA CBOMCTBaAMHU

CdopMupoBaHHOE YMEHHE CaMOCTOSITEIBHO pa3pabaThiBaTh
METOJBI HM3y4eHUs (PU3MYECKHX CBONCTB METAJIOB, HX
CIUTaBOB, AMAJICKTPUKOB, ITOJYIIPOBOJHUKOB

CdopmupoBaHHOE yMEHHE TPOEKTUPOBATH OPHUTHHAJHHBIC
YCTAaHOBKH  JUISL  WCCIEAOBaHUS  (DU3MYECKUX  CBOWCTB
MaTepuasoB

YcneniHoe W CHCTEMaTHYeCKOe BIIAJCHHE TEXHOJIOTHUSIMHU
MOJTyYEHUs] MAaTEPUAIIOB C ONPEACTICHHBIMU CBOMCTBAMHU
VYcnenHoe ¥ CHCTEMaTHYeCKOe BJIQJICHUE TEXHOJIOTHUSCKUMU
peKMMaMU  TIONyYEHHUsT MaTepuaioB C  ONpeAcleHHBIMU
CBOMCTBaMH

[1K-2

ChopmupoBanHble  CHCTEMAaTUYECKHE  IPEJCTaBICHUS O
¢usznyeckoil NpUpoJE CBOMCTB METaUIOB, HUX CIJIABOB,
JURJIEKTPUKOB U MOJTYIPOBOAHUKOB

CdopmupoBaHHble  CHCTEMaTHYECKHE  MPEJACTaBICHUS O
MEXaHM3MaX HW3MEHEHHUS CBOMCTB METaNIOB, HMX CIUIABOB,
JURJIEKTPUKOB U MOJYNIPOBOJHUKOB MPU PA3IUYHBIX BHEIIHUX
BO3JICUCTBUAX

CdopmupoBaHHOE yMEHHE TEOPETUUECKH U SKCIIEPUMEHTAIBHO
UCCIIeIoBaTh (PU3MKO-MEXaHMUECKHUE CBOMCTBA METAJUIOB, HMX
CIUIABOB, AUDJICKTPUKOB U ITOIYIIPOBOJIHUKOB
CdopMupoBaHHOE YMEHHE HCCIEI0BaTh TOHKYIO CTPYKTYpPY
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METaJUIOB, X CIUIABOB, TUAJICKTPUKOB M TOIYIPOBOJIHUKOB U
MEXaHU3MOB HU3MEHEHHUS CTPYKTYPBhl Pa3JIMUYHBIX BHEUIHUX
BO3JICUCTBUHI

VYcenenHoe U CUCTEMAaTUYECKOE BIIAJICHUE TEOPETUUYECKUMH M
AKCIIEPUMEHTAIbHBIMA ~ METOJAAMH  M3YYCHHS  (U3UYECKOM
MPUPOJBI CBOMCTB METANIOB, MX CIUIABOB, JTUAJICKTPUKOB M
MTOJTYITPOBOTHUKOB

YcnenHoe MW CUCTEMAaTHYECKOE BIIAJCHHE TEXHOJOTHAMU
W3MEHEHUS CBOWCTB METAJJIOB, UX CIUIABOB, JUAJECKTPUKOB M
MOJIYITPOBOJTHUKOB, HCIIOJIB3YIOIIUMHU PA3JIMYHbIE BHEIIHHE
BO3JICUCTBUSA

«HC 3a4YTCHO»

YK-2

Henonneie IIPEICTaBICHUS 0 MeTOoax Hay4yHO-
HCCJIEI0BATENBbCKON IEATEIbHOCTH

Henonnble mnpexacraBieHuss 00 OCHOBHBIX — KOHIICTIIHSX
COBpEMEHHOH  ¢unocopur HAyKHd, OCHOBHBIX  CTaAMIX
ABOJIOLIMU HAyKH, (YHKIMSIX U OCHOBAHUSAX HAYYHOU KapTHUHBI
Mupa

B nenom ycnemHoe, HO HE CUCTEMAaTUYECKOE HCIIOJIb30BAHUE
MOJIOKEHUN U KaTeropuil unocoduu HayKu Ui OLIEHWBaHUS
U aHaJIM3a Pa3INYHbBIX ()AaKTOB U SIBICHUHN

B wmemom ycnemHoe, HO HE CHCTEMAaTHYECKOE INPHUMEHEHHE
HAaBbIKOB  aHaJIU3a  OCHOBHBIX  MHPOBO33PEHYECKHX U
METOJIOJIOTUYECKUX MpoOJIeM, BO3HUKAIOIIMX B HayKe Ha
COBPEMEHHOM 3Tare

€€ pa3BUTHUS

B umenom ycreniHoe, HO HE CHCTEMaTHYECKOE IMPUMEHEHUE
TEXHOJIOTHI IJIAHUPOBAHMUS B npogeccuoHaIbHON
JIESITEIIbHOCTH

IK-1

Henonueie npeactaBineHus 00 SKCIEPUMEHTAIBHBIX METOAAX
U3Y4YEeHUS (PU3NYECKUX CBOWCTB METaUIOB, HX CIUIABOB,
JIUDJIEKTPUKOB, MOJYIIPOBOJIHUKOB

Hemnonnsie mpencraBiennss 00 OCHOBaX CO3/IaHUSI TEXHOJIOTHI
MOJIyYE€HHS] MaTEPUAIIOB C OINPEIEIEHHBIMA CBOMCTBAMU

B nenom ycneniHoe, HO HE CHCTEMAaTHYECKOE OCYIIECTBIISIEMOE
YMEHUE pa3pabaTeiBaTh METOJbI H3Y4YeHHs] (DU3MUECKHUX
CBOﬁCTB MECTaJIJIOB, nx CIIJIaBOB, I[I/IBJ'IGKTpI/IKOB,
MOJIYTIPOBOTHUKOB

B uenom ycrniemnoe, HO HE CHCTEMAaTHYECKH OCYIIECTBIISIEMOE
YMEHHE NPOCKTUPOBATH OPUTMHAIIBHBIE YCTAHOBKH  JUIS
rcciaen0BaHus GU3NIECKUX CBOMCTB MaTEPHAIIOB

B nenom ycnemHoe, HO HE CHCTEMATUYECKOE IPUMEHEHUE
TCXHOJ’[OFI/II\/II nonyquI/m MaTepI/IaJ'[OB C Ol'[pe)IeJ'IeHHI)IMI/I
CBOMCTBaMH

I/ICHBITBIBaeT TPYJIHOCTI/I HpI/I OHpe}IeJ'[eHI/II/I TEXHOJIOTHUYCCKUX
PEXKHMMOB  TIOJIYYECHHMS MATEPUAIIOB C  ONPEAECICHHBIMU
CBOMCTBaMH

[1K-2

Henonuble npenctaBieHust o (U3MYECKON NpUpO/E CBOUCTB
METaJIJIOB, UX CIJIABOB, TUAJIEKTPUKOB U MOJIYIPOBOJHUKOB
HenosnHele mpencTaBiacHusl 0 MEXaHU3MaxX U3MEHEHUS CBOWCTB
METAJUIOB, MX CIIJIaBOB, JUAJIEKTPUKOB M IOJYIPOBOJHHUKOB
IPU PA3TUYHBIX BHEITHUX BO3IECHCTBHUIX

B nesnom ycnemnHoe, HO He CUCTEMAaTHUYECKOE OCYILIECTBIISIEMOE
YMEHHME TEOPETUYECKM U SKCIEPUMEHTAIBHO MCCIEA0BATh
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(GU3MKO-MEXaHNYECKHE CBOMCTBa METAUIOB, HUX CIUIABOB,
JIUJIEKTPUKOB U IIOJIYIIPOBOIHUKOB

B nenom ycnemHoe, HO He CHCTEMaTHYECKOE OCYILECTBIISIEMOE
YMEHUE MCCIIEN0BAaTh TOHKYK CTPYKTYpy METauIOB, UX
CIUIABOB, JMAJICKTPUKOB U IOIYIPOBOAHUKOB M MEXaHU3MOB
U3MEHEHUS CTPYKTYPBI Pa3JIMYHbIX BHEIIHUX BO3JEHCTBUN
HcnpIThIBacT 3aTpyAHEHHUS B INPUMEHEHMM TEOPETUYECKUX U
OKCHEPUMEHTAIBHBIX ~ METOJOB  M3Y4YeHUs  (Pu3HuecKon
IIPUPOJBI CBOMCTB METAJJIOB, MX CIUIABOB, IUAJIEKTPUKOB U
IIOJIyIIPOBOTHUKOB

HcnpITbIBa€T TPYOHOCTH IIPU HMCIOJB30BAHUU TEXHOJIOTUN
U3MEHEHUSI CBOWCTB METAJIOB, UX CIUIABOB, IUAJIEKTPUKOB U

BO3J€MCTBUA

5. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUTIHHbI

5.1 OcHoBHas IuTEpaTypa
1. l'omosun KO.U. Beenenue B HanoTexHuky. M. : Mammnoctpoenue, 2007 . 493 c.
2. T'onoBun 10.M. HanouHieHTHUpOBaHUE U €r0 BO3MOXKHOCTH. M.: Mammnoctpoenue, 2009.
312 c.
3. l'omosun, 10.M. BBenenue B HaHOTEXHOJIOTHIO: Y4eO. mocobue. M. : MammHocTpoeHue-1,
2003. 110 c.
4. T'onmoBuH, KO.W. 30H10BbIe HAHOTEXHOJIOTHH / AIEKTPOH. U3naH. — Tam60B: 3a-Bo TI'Y,
2008.
5. [lyn Y., Oysnc ®. Hanorexnonoruu: yuaed. moco0. A CTy.; mep. ¢ auriL. nof pen. FO.M.
['onoBuna. M. : Texnocdepa, 2004. 327 c.
6. I'onosun FO.1. OcHoBbI HaHOTEXHONOTUI. M. : MamuHocTpoenue, 2012. 653 c.

5.2 JlonosiHMTEIbHAS JIMTEPATYPa
1. T'apkynoB JI. H. TpuborexHuka (U3HOC U O€3bI3HOCHOCTD): YUeOHUK. 4-€ U3/11., epepad. u
npom. M.: «M3garensctBo MCXA», 2001. — 616 c.
2. Oliver W.C., Pharr G.M. Measurement of hardness and elastic modulus by instrumented
indentation: Advances in understanding and refinements to methodo-logy // J. Mater. Res. 2004.
Vol. 19. Ne 1. P. 3-20.
3. Domnich V., Gogotsi Yu. Phase Transformations in Silicon under Contact Loading // Rev.
Adv. Mater. Sci. 2002. V. 3. P. 1-36.
4. bynsrue C.1., Anexun B. 1. McnslTanue MarepraioB HENPEPBIBHBIM B/IaBJIMBAHUEM
nHaeHTopa. — M.: Mammnoctpoenue, 1990.
5. Bunorpanos B.H., Copokun I'."M. Mexannueckoe n3HaIIMBaHUE CTaleil U CIUIaBOB: Y4eOHUK
nst BY3oB. M.: Henpa, 1996, 364 c.
6. Hesonun B.K. 30H10BbIE HAHOTEXHOJIOTMM B 3JeKTpoHUKe. 131. 2-e, ncnp. Mockaa:
Texnocdepa, 2014. 174 c.
7. Springer Handbook of Nanotechnology / ed. by B. Bushan. Berlin: Springer, 2004. 1222 p.

5.3 Hble HCTOYHHUKH
K pexomennyemsiM HMHTepHET-pecypcaM IO JaHHOW JUCHUIUIMHE OTHOCcATCS HHTEepHeT-
pecypchl BEAYIIUX POCCHMCKHUX U 3apyOeXHbIX JKypHAJIOB, a Takke 00pa30BaTesIbHbIE MOPTAJIbI
Y CalThl BEAYIIUX POCCUHCKUX YHUBEPCUTETOB.
HHTepHeT-pecypchl BEAYIIUX POCCUICKHX JKYpHAJIOB 110 JAHHON TeMaTHKe:
www.journals.ioffe.ni / ftt — «®u3suka TBEPIOTO TETAN
www.iournals.ioffe.ru / ftp — «®wu3uka u TeXHUKA MOTYIPOBOTHUKOBY
www.journals.ioffe.m / pjtf — «ITrcbMa B KypHaJI TEXHUIECKON (PU3HKI»
www.iounials.ioffe.nl / itf — «XKypHan TexHuueckon Gpusnkm»

IMOJIYIIPOBOAHUKOB, HCIIOJB3YIOIMMH PA3JIMYHBIC BHCIIHHC



http://www.journals.ioffe.ni/
http://www.iournals.ioffe.ru/
http://www.journals.ioffe.m/
http://www.iounials.ioffe.nl/
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www.ietp.ac.rn — XKDTD

www.ietpletters.ac.ru — «ITucema B XKOTDy»

www.ufn.ru — «Ycmexu GuU3HYECKHX HAYK

Www.nanom.ru — «Poccuiickie HaHOTEXHOJIOTHI)
WWWw.quant-electron.ru — «KBantoBas 3J1eKTPOHHUKA»
http://impo.imp.uran.ru/fmm/ — «®u3nKa METAIIIOB U METAILIOBEACHUEY
NHTepHET-pecypchl MHOCTPAHHBIX KYPHAJIOB

WWWw.aps.org

WWW.SDI'iI’]C]GI’ODGI’].COfT]

Wurepuer-nopranst: http://window.edu.ni.: https://elibrarv.ru

6. MartepuajbHO-TEXHMYECKOe o0ecrneyeHue IMCHUILIMHBI, MPOrpaMMHOe olecrevyeHmue,
npogdeccuoHaJbHbIe 0a3bl JAHHBIX U MH(POPMAIIMOHHBIE CTIPABOYHbIE CUCTEMbI

s mpoBeneHUsT 3aHATHHW 1O JUCHUIUIMHE HEOOXOJMMO CIEIyIoIIee MaTepuaibHO-
TEXHUYECKOE 0OecreyeHre: crieluaibHble TOMEIICHUS ISl IPOBEICHUS 3aHATUHN JIEKIMOHHOTO U
CEMUHAPCKOTO THUIMA, TPYIIOBBIX M WHAWUBUIYaJTbHBIX KOHCYIBTAIMM, TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCcTalliu, IOMEIIEHUS U1 CAMOCTOSITEIbHON pabOTHI.

CnenuanbHble TMOMENICHUST  YKOMIUIEKTOBAHBI  CIEHHMAIU3UPOBAHHOW MEOEIbI0 U
TEXHUYECKUMHU CPEJCTBAMH O0yUYeHUSs, CAYXKAIlMMU JJIsl TpeAcTaBieHus: yueOHoi nndopmanuu
00JIbILION ayIUTOpPUH.

Jns  mpoBemeHuss — 3aHATUW ~ JIGKIMOHHOTO ~ THUIA  HWCIHOJB3YIOTCS  HaOOpBI
JEMOHCTPAIIMOHHOTO  00OpyAOBaHUs, OOECHEeYMBAIOUIME  TEMAaTUYECKUE  HWILUIKOCTPALUU
(mpoexTop, HOYTOYK, SKpaH/ MHTEPAKTUBHAsS JOCKA).

[TomemeHust Ui CaMOCTOSITEIBHON PabOThI OOYYAIOMIMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHHUKOH C BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTu «VHTepHeT» u obecrieueHueM JO0CTyIma B
ANIEKTPOHHYIO UH(GOPMAITMOHHO-00pa30BaTeNbHYIO Cpelly YHUBEPCUTETA.

JIeKTPOHHAasi HH(OPMaLMOHHO-00pa30oBaTeIbHAS Cpeaa
http://moodle.tsutmb.ru
B3aumopeiicTBue mpenojaBaTeNss M aclUpaHTa B IPOLIECCE OCBOEHUS IUCLUIUIMHBI
OCYIICCTBIIACTCA MoCpcaACTBOM MYJ'IBTI/IMG,I[I/II\/’IHI)IX, TUINICPTCKCTOBLIX, CCTCBHIX,
TEJIEKOMMYHUKAIIIOHHBIX TEXHOJOTUH, HCIONb3YeMbIX B 3JIEKTPOHHOH HH(POPMALMOHHO-
00pa3oBaTeNbHOI cpejie YHUBEPCUTETA.

.JII/IIIGHC%I/IOHHOC nmporpaMmMHoe¢ od0ecnedyeHue:
Kaspersky Endpoint Security mis 6usneca — Cranmaptasiii Russian Edition. 1500-2499 Node 1
year Educational Renewal Licence
OneparnuonHas cuctema Microsoft Windows 10
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB
11.0.08
7-Zip 9.20
Microsoft Office IIpodeccronanshsiii mmoc 2007

Nudopmannonnbie cipaBoYHble CHCTeMbl U NpodeccnoHanbHbIe 0a3bl JaHHBIX (B
TOM YHCJIe MEeKIYHAPOAHbIe pedepaTUBHBIC 0a3bl JaHHBIX HAYYHbBIX M3IaHUI):
1. DnektpoHHbli Katanor @DyHmamenTanbHOW Oubmmoreku TI'Y — URL: http:/

http://biblio.tsutmb.ru/elektronnyij-katalog/

Onekrponnas oubnmoreka TI'Y — URL: https://elibrary.tsutmb.ru

OBC «YuuBepcurerckas oubnuoreka omnain» - URL: http://www.biblioclub.ru

3BC «IPRbooks» - URL: http://www.iprbookshop.ru

OBC «Opaitt»: (BO u CIIO), Bkmtoyas kojuiekuuio «JIerenpapusie kaurun» - URL:
WWW.urait.ru

a ks~ wn
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http://www.ietpletters.ac.ru/
http://www.ufn.ru/
http://www.nanom.ru/
http://www.quant-electron.ru/
http://impo.imp.uran.ru/fmm/
http://www.aps.org/
http://www.springeropen.com/
http://window.edu.ni/
https://elibrarv.ru/
http://moodle.tsutmb.ru/
http://lib.tsutmb.ru/
http://lib.tsutmb.ru/
http://www.biblioclub.ru/
http://www.iprbookshop.ru/
http://www.urait.ru/
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10.

11.
12.
13.

14.
15.

13

CereBas 3JeKTpOHHAsE OnOIMOTEeKa nenarornueckux By3os - URL: https://lanbook.ru/
Hayunas snexkrponnas oudnnoreka eLIBRARY.RU - URL: http://elibrary.ru
locynapctBennass ~ mHpoOpmanuoHHas  cucremMa  «HanuoHanpHas — AIIEKTpOHHAS
oubmuoreka» - URL: https://H36.pd
DyekTpoHHbI crpaBouHuk «MHbopmuo» - URL: www.informio.ru
B/l uznatenscTBa SpringerNature

— URL.: https://link.springer.com/

— URL.: https://materials.springer.com/

— URL.: https://zbmath.org/

— URL.: https://goo.gl/PdhJdo - BT Nano
BJI ScienceDirect - URL.: https://www.sciencedirect.com/
BJ1 Scopus - URL.: http://www.scopus.com
BJI Web of Science
- URL:
WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID
=Q1gfWXIiB25bAcriIBPM&preferencesSaved
ApXHB Hay4HBIX XKYPHAJIOB 3apy0exHbix u3nareinbctB URL: https://arch.neicon.ru

CnoBapu ABBYY Lingvo x3 EBporeiickast Bepcusi — yCTAaHOBJICHBI CTAIMOHAPHO
Ha IIK TT'Y


https://lanbook.ru/
http://elibrary.ru/
https://нэб.рф/
http://www.informio.ru/
https://link.springer.com/
https://materials.springer.com/
https://zbmath.org/
https://goo.gl/PdhJdo
https://www.sciencedirect.com/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=Q1qfWXliB25bAcrlBPM&preferencesSaved%20
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=Q1qfWXliB25bAcrlBPM&preferencesSaved%20
https://arch.neicon.ru/

