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Mporpammy avcumnnuHbl paspabotan(a)(1) AoueHT, K.H. (aoueHT) Knoukos A.B. Kadenpa
KBAHTOBOW 3MEKTPOHUKN 1 pagnocnekTpockonumn OTaeneHne paanogomsnkm 1 MHOOPMaLMOHHbIX
cuctem , klochkov@gmail.com

1. Uenn ocBOEHNS AUCLUMINHBI

OCHOBHOW LIeNbi0 OCBOEHUSI OUCLMMNHBI SIBASIETCS HE0OX0AUMOCTb (DOPMUPOBAHNS Y CTYIEHTOB,
oby4yarowmxcs no HanpaeneHuo 'Paanoduanka’, 3HaHUn 0 MaKPOCKOMMYECKOM NOAX0Ae K ONUCaHUIO
CBOWCTB KOHIOEHCMPOBaHHbIX cpef. B paMmkax MakpoCKonMyeckoro onmcaHms 03HakOMUTb CTYOEHTOB
C OCHOBaMW CTPOEHUSA TBepObIX Ten, rmapoaAnHaAMUKN, SNEKTPOANHAMUKNA CNOWHbIX Cpe.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.6.27 OucumnnunHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 03.03.03 Paonodumanka n oTHocmTCcs K 6a3oBoi
(obwenpodpeccrnoHanbHom) yactu. OcBamBaeTcs Ha 3 Kypce, 6 ceMecTp.

OucumnnunHa (B3.65.8) Bxoant B 6a30BYt0 4acTb NpodpeccroHanbHoro umkna (b3). [ns ocBoeHus
OVNCUMNAHBI HeobXxoanMbl 3HaHMS aucumninH: MonekynspHas cusuka, MexaHuka, KsaHToBast
Teopus, TepmoamHamuka, Ctatuctnyeckas omamnka, dnekTpoanHammka, SNeKTpU4ecTso u
MarHeTmaMm. Kypc cnyXuT OCHOBOW ONS 3HAKOMCTBA U NPaKTUYECKOro NpMMeHeHns METOL0B
MakpOCKOMMYeCcKoro noaxoaa K onnucaHmnio KOHAEHCUPOBaHHbIX cped. OCBOeHne Kypca nekumm u
yCMewHoe BbIMOIHEHME NpakTUYeckmx paboT no AaHHoW aucumunnuHe byaet cnocobcTBoBaTh
ycrnewHown npodpeccuoHanbHOM AeATeNbHOCTU.

3. KomneTteHuuun obyuatowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdobpoBka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL U
OrnkK-1 CrnocobHOCTb K oBnageHunio 6a3oBbIMU 3HAHUSMU B 06NacTun
(npodbeccuoHanbHble MaTemMaTuKn N eCTECTBEHHbIX HayK, UX NCMONb30BaHMIO B
KOMMEeTEHLMN) NPOdECCMOHANBHOW OEeATeNbHOCTY

B pesynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE NMPUHUWXMNblI MakKpoCKOMMN4YeCKOoro onncaHmsa KOHOeHCMpoBaHHbIX Cpen; OCHOBHbIE
YpaBHEHUA ypaBHEHUA TnApOONHAMUKN N SNTIEKTPOONHAMUKN CNIOWHBIX Cpen;

2. IONXeH yMeTb:
ONMCbIBaTb pPasfiMyHble MPOLECChl B CMOLWHbIX Cpeaax NCnonb3ys MakpoCKONUYeCcKui noaxoL
3. DONIXEH BnafeThb:

npakTn4eCcknmMmmn HaeblkamMn NpMMeEHEHNA METO00B MakKpOCKOMM4eCcKoro noaxona K onmcaHuto
KOHOEHCUPOBAHHbIX Cpen

4. nONXeH OJEMOHCTpUpoOBaTb CNoCcOBHOCTb 1 FOTOBHOCTb:

|_|pI/IMeH9|Tb OCHOBHbIE NMPUHUWXMNbl MakpoCKoMn4eckoro onncaHnsa KOHOeHCMpPoBaHHbIX Cpen K
npakTn4ecknm 3anay4am B ﬂpOCpECCI/IOHaJ'IbHOVI OeATENbHOCTU

4. CTpyKkTypa 1 cogepxaHve OUCLUNIUHBI MOAyNs

Obwas Tpya0eEMKOCTb AUCLMIIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€eT B 6 CeMecTpe.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N ,D,ulc\:nuunnunbll CemecTp|. o cTpa (B yacax) ‘I'( OHTngI ﬂp
oAyna Nex ImI'Ipal(m--lecl(meJ1aﬁopa1'op|-||>|e
L 3aHATUA paboTbi

Tema 1. CnnowHble

cpenpbl. KoHTponbHas
1.|KpucTtannuyeckue 6 1-4 6 8 0 paboTta

TBEPOblE Tena.

TeH30pHbIN NoaxoA.

Tema 2. OcHOBbI KoHTponbHas
2.[anekTpoanHamMmku 6 5-8 6 8 0 pabota

CMNOWHbIX cpen.
3|Tema 3. Ocrosel 6 | 912 | 6 8 N e

‘Irmopora3ofHaMuKu. P

_ Tema . NTorosas 6 0 0 0 3avet

doopma KOHTponsA

Ntoro 18 24 0

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. CnnowwHble cpenbl. Kpuctannuyeckue tBepable Tena. TeH30pHbIA noaxon.
JNeKLMoHHoe 3aHsitne (6 4aca(oB)):

OnpegneneHuve cnnowHom cpedpl. MpumMepbl cnnowHbix cped. MNpumepbl BO3AENCTBUS U pedynbTata
BO3OeNCTBUSA. 30TPOrnHbIE 1 aHU30TPOMHbIE CMOWHbIE cpeabl. BHyTpeHHss reomeTpus
Kpuctannos. ['ekcaroHanbHag nnoTHas ynakoska. Kpuctannbl. CTpykTypa KpUcTannios.
OnpegneneHue kpuctannnyeckomn pewetkn. TpaHcnsumna.basmc n kpuctannnyeckas CTpykTypa.
MpuMuTBHag a4eika. Adveinka BurHepa-3enTua. [1NocKOCT 1 OCY CUMMETPUM B KpUCTannax.
Pewetkun bpaee. NHoekcol Munnepa. dudppakuns BonH B Kpuctannax. dudopakumns poToHOB,
9NEeKTPOHOB 1 HENTPOHOB.3akoH bparra-Bynbga. OkcnepuMeHTanbHblie MeToabl: MeTo Jlaya,
MEeTOoA BpalleHus Kpuctanna nu Meton nopowka. YpasHeHue Jlays. ObpatHas peweTtka. TeH30pbl.
lMpencraeneHne CNAOWHOM cpelbl B BUOE TeH30pa. TEeH30p NONSpU3yeMoCT. SNNUNCOML SHEPruun.
TeH30p NPOBOANUMOCTN, UHEPLUK, HANPSAXEHWNIA.

npakTnyeckoe 3aHsitne (8 yaca(os)):

Buabl cBA3ein B cnnowHbix cpegax. CoctaB Metannmyeckmx cnnaesos. Poct kpuctannos. Kpucrtann
anmasa. Ocu cummeTpum natoro nopsaka. NoctpoeHme 9eanbaa. PU3nNYECKnii CMbif 30HbI
BpunntoaHa. dusunyecknin cMbiCn anaunconaa aHeprun. [lokasatb CUMMETPUYHOCTb TEH30pa
Nnonsgpu3yemMocTi.

Tema 2. OCHOBbI 9N€KTPOANHAMMKW CMNJIOLLHbIX cpea.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):
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[MpenomneHuve n nornoweHne ceeta CnowWHon cpenoi. lNokasarenb npenomneHuns. lNongpusaums
BewecTBa. YpaBHeHns Makceenna B ananektpukax. BonHol B ananektpuke. OTpaxeHve
9NEKTPOMarHUTHbIX BOMIH OT MOBEPXHOCTU. [pUMEHeHMe rpaHnyHbIX ycnosuin. OTpaxeHHas v
npenomneHHas BonHa. OCHOBHbIE 3aKOHbI.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

KomnnekcHbIi nokasaTtens npenomneHuns. BonHbl B metannax. CkuH agogoekT. KoadppuumneHt
oTpaxeHus. OTpaxeHune ot metannos. [onHOe BHyTPEHHEE OTPaXeHue.

Tema 3. OcHOBbI ruaporasoauHaMmnKku.
JNIeKLMOHHoe 3aHsiTue (6 4aca(oB)):

Xunpkoctn. OcHoBHble cBorcTBa XuakocTen. [NpuHuun MNackans. BeiBog 3akoHa Apxumena ons
Tena npon3sosibHOM coopMbl. 'mapoctatuka. OCHOBHOE ypaBHEHME rnapocTaTtuku. YpaBHeHve
OBUXEHUS XUOKOCTU. YpaBHEHME HenpepbiBHOCTU. YpaBHeHus dinepa. CtaunmoHapHbIA NOTOK.
Cunctema ypasHeHun ["'enbmronbua. Teopema bepHynnu. NogbemHas cuna. PeanbHblil NOTOK.
BsaskocTb. 3akoH HbtoToHa. YpaBHeHue Hasbe-Ctokca. Buxpb. HYucno PenHonbaca. JlaMmHapHbiin 1
TYpPOYNEHTHbIA NOTOK.

npaktnyeckoe 3aHsitne (8 4aca(os)):

BbiBoa 3akoHa Nyaseiins o Te4eHun BA3KOM Xnakoctu B Tpybe. MNManeHne wapuka B BA3KOM
xuakocTn. [lokasatenbcteo npuHumna Mackans. lNpyuMepbl NCKYCCTBEHHOCTM NOAX04a XUOKOCTH
6e3 BazkocTu. MNpenen KHynceHa. Kasutauums.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabl
N Paspen Cemect Hepens | camocTtositensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 1. CnnowHble
cpenbl. noaroToska K
1.|Kpucrannunyeckue 6 1-4  |KOHTpPONbHOM 10 Kgg;gganaﬂ
TBepAble Tena. pabote P
TeH30pHbIN NOAXO0A.
Tema 2. OcHoBbI noaroToBka K
2.|anekTpoanHaMnKu 6 5-8 |KOHTpONbHOW 10 K(;g;gganaﬂ
CNNOWHbIX cpea. pabote P
noaroToska K
3 Tema 3. OcHoBbI 6 9-12 KgﬂTgoﬁbH%M 10 KOHTPO/IbHas
‘IrmoporasoanHaMuKu. T
ap i pabote pabota
Wtoro 30

5. O6pasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

NeKUMOHHbIE N NPaKTUYECKME 3aHATUS NPOBOASTCS C MCMONb30BAHNEM MyNbTUMEANAHOTO
KOMMiekca, MO3BOSISIIOWEro HarfsAHO NonyyYaTb CTyAeHTaM BCO HEOOX0AMMYIO MHGDOPMALIMIO.
3aHATUS NPOBOASTCS B MHTEPAKTMBHOW (hOPME, MO3BONSIOLWEN CTyIeHTaM Nyyle ycBamBaTh
matepuan. B nekuusix yaeneHo 6onblioe BHUMaHMe pa3bopy KOHKPETHbIX CUTyauuii NPUMEHUMOCTM
MakpOCKOMN4YeCKOro noaxoaa Asisi onucaHns CBOMCTB KOHAEHCUMPOBaHHbIX cpel. KayecTBo obyyeHus
LOCTMraeTcsi 3a CYET UCMONb30BaHUS creayowmnx goopM y4ebHon paboTbl: Nekummn, npakTnieckue
3aHATUS U caMocTosiTeNbHas paboTa cTyaeHTa (BbiNONHEeHME MHOMBMAYaNbHbIX JOMALHUX 3a0aHNiA)

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. CnnowHbIe cpenbl. KpI/ICTaﬂﬂI/I'-IeCKVIe TBepable Tena. TeH30prII7I noaxoa.
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

1. BeeneHue. OnpegneneHune cnnowHom cpedbl. [NMpuMepbl cnnowHbix cpel. [pumepbl BO34eNCTBmS 1
pe3ynbTaTta BO34eNCTBUS. VI30TPOnHbIE N @HN30TPOMNHbIE CNOWHbIE Ccpedbl. BHyTpeHHAS reomeTpus
Kpuctannos. ['ekcaroHanbHas nnoTHas ynakoska. 2. Kpuctannbl. CTpykTypa KpucTannos.
OnpeneneHue kpuctannnyeckom pewetkn. TpaHcnsumnsa.basumc n kpuctannnyeckas CTpykrypa.
MpuMnTBHaZs a4eika. Adeika BurHepa-3enTua. [1nockocTn 1 ocv CUMMETPUM B KpUcTannax.
Pewetkun bpase. IHgekcbl Munnepa. 3. Oudppakumsa BonH B Kpuctannax. dudpakums ooToHOB,
9NEeKTPOHOB 1 HENTPOHOB.3akoH bparra-Bynbga. 9kcnepumeHTanbHble MeToabl: MeTof Jlayas, MmeTon
BpaLLeHNs KpUcTanna nu Meton nopowka. YpasHeHue Jlaya. ObpartHas pewetka. 4. TeH30pbl.
[MpencraeneHne CnNaoWHOM cpelbl B BUOE TeH30pa. TeH30p NoNspmu3yeMocT. SNNnncona sHepruu.
TeH30p NPOBOAMMOCTU, UHEPLIMW, HANPSXEHWIA.

Tema 2. OCHOBbI 3N1EKTPOAMHAMUKW CM/IOLLHBIX CPea.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. [penomneHve v nornoweHne ceeta cnnowHom cpenon. lNokasarenb npenomnexus. lNongpmnsauuns
BewecTBa. YpaBHeHns Makceenna B gnanektpukax. BonHol B gnanektpuke. 2. OTpaxeHue
9NEKTPOMArHMUTHbIX BOMH OT NOBEPXHOCTU. [IpMMeHeHNe rpaHnyHbIX ycnosuin. OTpaxeHHas u
npenomneHHas BonHa. OCHOBHbIE 3aKOHbI.

Tema 3. OcHOBbI rMuaporasoguHaMmnKku.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. Xngkoctn. OcHoBHble cBONCTBA XunakocTen. MNpuHumn MNackans. BoiBog 3akoHa ApxuMena ons
Tena nNpon3sosibHOM copMbl. 2. napocTtaTtnka. OCHOBHOE ypaBHeEHMe rmapoctaTuku. 3. YpaBHeHune
OBUXEHUS XUOKOCTU. YpaBHEHME HeNpepbiBHOCTU. YpaBHeHns ditnepa. 4. CTaumoHapHbIA NOTOK.
Cuctema ypasHeHun ["'enbmronbua. Teopma BepHynnu. lNMogbemHas cuna. 5. PeanbHblid NOTOK.
BsaskocTb. 3akoH HbtoToHa. YpaBHeHue Hasbe-Ctokca. Buxpb. HYucno PenHonbaca. JlaMmHapHbiin 1
TYpPOYNEHTHbINA NOTOK.

UtoroBasi doopma KOHTpOns
3aver

[MprMepHble BOMPOCHI K 3a4eTy:

[MprMepHble BOMPOCHI K 3a4eTy:

1. BeeneHue. OnpegeneHune cnnowHon cpedbl. [MpuMepbl cnnowHbIx cped. [puMmepbl BO3oencTema
N pesynbtaTa Bo3genctsms. MI3otponHble n

aHM30TPOMHbIE CM/OWHbIE Cpenbl. BHYTpeHHSS reoMeTpusi Kpuctannos. 'ekcaroHanbHas NnoTHas
ynakoBka.

2. Kpuctannbl. CTpykTypa Kpuctannos. OnpeneneHne Kpuctaninyeckom
peweTkn. TpaHcnaumnsa.basuc n kpuctannnyeckas CTpykTypa.

MpuMuTBHaS a4eika. Adeika BurHepa-3enTua. [1TNockoCT 1 OCY CUMMETPUM B KpUCTannax.
PeweTtkn bpase. Ingekcbl Munnepa.

3. Odundbpakums BONH B kpuctannax. Augppakumsa gooToHOB, SNEKTPOHOB U HENTPOHOB.3aKOH
Bparra-Bynbtha. 9kcneprMeHTanbHble MeTodbl: METoq,

Naya, MeToL BpalleHUs kpuctanna n MeTon nopouwka. YpasHeHue Jlays. ObpaTtHas peleTka.

4. TeHsopsbl. [MpencrasneHve CnnowWHOM cpedpbl B BUAe TeH30pa. TeH30p NnonsapusyeMocTu.
onnuncong aHeprun. TeH30p NPOBOAMMOCTH,

NHEepLnn, HaNpPsaXeHi.

5. NMpenomneHue n nornoweHne ceeta CnaowHon cpenon. lNokasarens npenomnexus. MNMonspusauns
BewecTBa. YpasHeHns Makceenna B

ON3NEeKTpukKax. BonHbl B ON3NEKTPUKeE.

6. OTpaxeHune aneKTPoOMarHUTHbIX BO/IH OT MOBEPXHOCTU. [IpUMEHEHNE rPaHNYHbIX YCIIOBUIA.
OtpaxeHHas n npenomneHHas BonHa. OCHOBHblE

3aKOHbI.

7. Xunokoctn. OcHoBHble cBocTBa Xxuakocten. MNMpuHumn MNackang. BeiBog 3akoHa Apxvumena ong
Tena npou3BonbHON OOPMbI.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 6140318 5AE
il YHH

CtpaHuua 6 n3 9. — o

o



Mporpamma ancumnnuHbl "®dusmka cnnowHbix cpen”; 03.03.03 Pagnodusmka; AoueHT, K.H. (aoueHT) Knoykos A.B.

8. N'maopocTtaTtnka. OCHOBHOE ypaBHEHME rMAPOCTATUKMN.

9. YpaBHeHue OBMXEHUS XUOKOCTU. YpaBHEHNE HENPEepPbIBHOCTU. YpaBHeHMs dinepa.

10. CtauunoHapHbIi noTok. Cuctema ypaBHeHun Menbmronbua. Teopma bepHynnu. NogbemHas
cuna.

11. PeanbHbii noTok. BsizkocTb. 3akoH HbloToHa. YpasHeHne Haebe-Ctokca. Buxpb. Hucno
PeiHonbaca. NamuHapHbiii u TypOyneHTHbIA

NOTOK.

7.1. OcHOoBHas nuTeparypa:

1. Daeblgosa, M.A. Jlekuun no rugpoanHammke. [SNEKTPOHHbIN Pecypc] - ONeKTPOH. AaH. - M. :
®duamatnut, 2011. - 216 c. - Pexxum goctyna: http://e.lanbook.com/book/5264

2. barikos, HO.A. ®unamka KOHOEHCMPOBAHHOIO COCTOSHMS. [OnekTpoHHbIN pecypc] / KO.A. baiikos,
B.M. Ky3HeuoB. - 9nekTpoH. gaH. - M. : iapatenbcTBo 'labopatopus 3HaHumii', 2015. - 296 c. -
Pexwum poctyna: http://e.lanbook.com/book/70766

3. MatyxuH, B.J1. ®usuka tBepgoro tena. [OnekTpoHHbIN pecypc] / B.J1. MatyxuH, B.J1. Epmakos. -
AnekTpoH. aaH. - Cl6. : Naxb, 2010. - 224 c. - Pexum goctyna: http://e.lanbook.com/book/262

4. Nanpay, J1.0. Teopetnyeckas cpuauka. T.8 dnekTpoanHammka CnaoWHbIX cpen. [DNEeKTPOHHbIN
pecypc] / J1.4. Nanpay, E.M. Jlugpwuu. - SnekTpoH. aaH. - M. : duamarnut, 2007. - 656 c. - Pexunm
noctyna: http://e.lanbook.com/book/2234

5. AHnwuk, B.M. OuncopakumMoHHbI aHann3 [9nekTpoHHbIA pecypc] : y4eb. nocobue / B.M. AHnwwuK,
B.B. MNoHapsnos, B.B. Yrnos. - MuHck: Bbiw. wk., 2011. - 215 c.- Pexwum goctyna:
http://znanium.com/catalog.php?bookinfo=506981

6. CemeHoB, B. . OCHOBbI MEXaHWKM XUAKOCTUN [ONEeKTPOHHBIA pecypc] : y4eb. nocobue / B. T1.
CemeHoB. - M. : ®JIMHTA, 2018. - 375 c. - Pexum gocTtyna:
http://znanium.com/bookread.php?book=462982

7.2. lononHuTenbHasa nureparypa:

1. Ctpekanos, HO.A. ®uaunka tBepaoro tena: YuyebHoe nocobue / KO.A. Ctpekanos, H.A. TeHsikoga. -
M.: U PUOP: HAU Nngopa-M, 2013. - 307 c. - Pexum gocTyna:
http://znanium.com/catalog.php?bookinfo=363421

2. CaBenbes, V.B. Kypc obuweit domaunkn. B 5-u 11. Tom 5. KBaHToBas ontuka. AToOMHas gouanka.
duamka TBepaoro Tena. Prnsnka atoMHOro a4pa 1 aneMeHTapHbIX 4acTuu. [9NeKTPOHHbIN pecypc] -
AnekTpoH. aaH. - Cl6. : NaHb, 2011. - 384 c. - Pexum goctyna: http://e.lanbook.com/book/708

3. EpemuH, H.H. 3aHnmartenbHas kpuctannorpadus. [9nekTpoHHbIl pecypc] / H.H. Epemun, T.A.
EpeMuHa. - 9nekTpoH. gaH. - M. : MUHMO, 2013. - 148 c. - Pexum gocTtyna:
http://e.lanbook.com/book/56566

4. ®enHmaH, P. 3anayn Kk PertHMaHOBCKUM NekumnsiM no cpusnke. [ONeKTPoHHbIN pecypc] / P.
deiinmaH, P. NleittoH, M. CaHAc. - 9nekTpoH. AaH. - M. : IapatenbctBo 'Nlabopatopust 3HaHWIA',
2016. - 402 c. - Pexum goctyna: http://e.lanbook.com/book/90250

5. barpoes, A.l". JInHelHble N HENVHENHbIE BOMHbI B AUCNEPrUpYOWMX CNOWHbIX cpeaax.
[OnekTpoHHbI pecypc]/ A.l'. Barpoes, B.W. Epodhees, A.B. LLiekosiH. - nekTpoH. aaH. - M. :
®duamarnut, 2009. - 320 c. - Pexxum goctyna: http://e.lanbook.com/book/2665

7.3. NHTepHeT-pecypcChbl:

Application of continuum mechanics -
http://ocw.mit.edu/courses/earth-atmospheric-and-planetary-sciences/12-005-applications-of-continuum-ma
Introduction to continuum mechanics - http://www.me.berkeley.edu/ME280B/notes.pdf

Landau Theory of phase transitions - http://www.irc.leeds.ac.uk/~phy6pdo/teaching/landau.pdf

Nekunn HobeneBckux naypearos - http://www.nobelprize.org

deHMaHOBCKME nekumn no gomauke - http://www.sernam.ru/lect_f_phis7.php
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8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHve gncumnnavHbl "dursrka CnowHbIX cpen” npeanonaraeTt UCNonb3oBaHNE CReayLWero
MaTepuanbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBAHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHalWeHHas
COBPEMEHHbBIMU CPEACTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboi Buaeo n ayamno
NHpopMaLuun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekrawums
My/NbTUMELMIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopPa, aBTOMaTU3NPOBAHHOIO
NPOEKLMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMBI, a TaKXe MHTEPaKTMBHONW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 [O0MOB, NePCOHabHbIA KOMMbIOTEP
(c TexHn4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntoueHmns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaasaTtens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NO3BONSET NPOBOANTL NEKUMW, NPaKTU4Yeckme
3aHATMA, Npe3eHTaunn, BebrnHapbl, KOHPEPEHLNM U Opyrve BUabl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C NPUMEHEHUEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe ocHaleHa WMpPOoKOMoIoCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT NnponsseneHnst KpynHENWmnxX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPoBaH C y4ETOM BCEX
N3MEHEHW 0BpasoBaTeNbHbIX CTaHAAPTOB M BK/OYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHMsaM penepanbHbIX rocyaapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCKasa nuTepatypa Ans AaHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTteyHol cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BkoYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe aNeKTPOHHbIE BEPCUN
NeproanYEeCcKNX U3naHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. O6C
Na3patenbcTBa "/laHb" obecneymBaeT NOCTYN K HAYYHOR, y4ebHOM nuTepatype 1 Hay4HbIM
NeproanYeCcKUM N3LaHNSM MO MaKCUManbHOMY KOMYECTBY NPOGUNbHBIX HAaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

MynbTMeOUAHBIA KOMNNEKC ONS YTEHUS NEKLNIA.
Mporpamma coctaBneHa B cooTBeTcTBUM C TpeboBaHnsmMm @I OC BINO u yyebHbIM NnaHom no

HanpasneHuo 03.03.03 "Paguodunamka"” n npocomnio noarotokn CneunanbHble paanoTexHnyeckme
CUCTEMDI .
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