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Mporpamma ancumninHbl "dusmka cnnowHbix cpen”; 011800.62 Pagnodmamnka; JoueHT, K.H. (aoueHT) Knoykos A.B.

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 OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumunnmnHa BkntodeHa B pasnen " 53.5.3 MNpodgeccroHanbHbii
obpasoBaTenbHoi nporpammbl 011800.62 Paonodumamka n oTHocuTcs K 6a3oBoi
(obwenpodheccroHanbHoi) YacTn. OcBanBaeTcs Ha 3 Kypce, 6 cemecTp.

OucumnnuHa (63.65.8) Bxoont B 6a30Byt0 4acTb npodheccrnoHanbHoro umkna (b3). ns ocsoeHus
ONCLMNANHBI HEOOX0AUMbI 3HaHUS aucumnanH: MonekynspHas counsnka, MexaHuka, KesaHTtoBas
Teopus, TepmognHamuka, CratncTnyeckas pusnka, dNekTpoanHammka, INeKTpu4ecTso 1
mMarHeTn3M. Kypc cny>XuT OCHOBOW AJ11 3HAKOMCTBA W MPakTU4eCcKOoro NpMMeHeHns MeTon0B
MaKpOCKOMMYeCKOoro noaxona K ornmcaHuio KOHAEHCMPOBaHHbIX cped. OCcBoeHMe Kypca nekunin n
yCMELWHOE BbIMNONHEHNE NPakTNYeckmx paboT no gaHHon gucuunanHe Bynet cnocobcTBoBaTh
yCrewHom NpogyecCcnoHanbHom oesTenbHOCTH.

OCHOBHOWM

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Pacwmndpposka

Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OK-10 CNOCOBHOCTb CaMOCTOSATENbHO NprobpeTaTb HOBbIE 3HAHUS,
(0bWeKynbTypHbIE NCMonb3ys COBPEMEHHbIE 06pa3oBaTesnbHble U
KOMMeTEeHL ) NHOPOPMALIMOHHbIE TEXHONOrNN
OK‘1 2 6 6 -
(0BUIEKYbTYPHbIE CMOCOBHOCTb K NPaBM/IbHOMY MCMONb30BaHMIO 0bLeHay4HOM 1
KOMMETEHLINN) creumanbHOM TepMUHONOrnn
OK'3 6 6 %
(0BLEKyNbTYPHbIE CNOCOBHOCTb K MOCTaHOBKE Lienn 1 BbIbopy nyTei ee
KOMMETEHLINN) LNOCTUXEHNS, HACTONYMBOCTb B JOCTUXEHUN Lienn
OK-4 CNOCOBHOCTb KPUTUYECKMN MEPEOCMbICIMBATL HAKOMNEHHbI
(0bWweKynbTypHbIE OMbIT, U3MEHSATbL NMPU HEOHXOAMMOCTY NPOHNIb CBOEA
KOMMNeTeHLmm) NPOgPEeCcCOoHaNbHOM OeATeNbHOCTH
OK-8 CNoCcOBHOCTb K OBNafAeHMio 6a30BbIMN 3HAHUSMM B 06NacTu
(0bWweKynbTypHbIE MaTeMaTuKn U eCTeCTBEHHbIX HayK, UX NCMONb30BaHWUIO B
KOMMeTEeHL M) NpogoeccrnoHanbHOMm 0eaTenbHOCTH
MK-1 CNOCOBHOCTb MCMNONb30BaTh 6Ha30Bble TEOPETUYECKME 3HAHNS
(npodpeccunoHanbHble (B TOM yncne No gucuMnInHam npounnaaumm) ois peweHns
KOMMNeTeHL M) npogoeccroHanbHbIX 3aaad
k-2 CNOCOBHOCTb NPUMEHATb Ha NPakTuke 6a3oBble
(MPOCHECCMOHaNEHbIS n OcpeCCI/IOHa}'IFI):HbIe HaBblKW P
KOMMeTeHuunn) P

B pe3ynbTarte OCBOEHNA ONCUNMINHDBI CTYOEHT:!
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Mporpamma ancumninHbl "dusmka cnnowHbix cpen”; 011800.62 Pagnodmamnka; JoueHT, K.H. (aoueHT) Knoykos A.B.

1. DONXEH 3HaThb:

OCHOBHbIE NMPUHUWXMNblI MakKpOCKOMMNYEeCKOro onncaHmsa KOHOeHCMpoBaHHbIX cpen; OCHOBHbIE
YpaBHEHUA ypaBHEHUA TnapoONHAMNKN N 3NTIEKTPOONHAMKUKN CNIOWHBIX Cpen;

2. DONTXEH yMeTb:
OMuMCbIBaTb Pas/iMyHble NPOLECChl B CMIOWHbIX cpefax UCnosib3ys MakpOCKONMYECKUA NOaX0L
3. 0ONMXeH BnaneTb:

NnpakTn4eCKknMMn HaBblkaM NMpMMEeHEHNA METO40B MakKpOoCKOMM4eCcKoro noaxona K onmcaHuio
KOHOEHCUPOBaHHbLIX Cpen

4. NONXEeH JEeMOHCTPMPOBaTb CNOCOOHOCTb M FOTOBHOCTb:

MPUMEHATb OCHOBHbIE MPUHLMMBI MAKPOCKOMNYECKOro OMNMmMcaHust KOHOEHCUMPOBaHHbIX cpeq K
NpaKkTUYeCKUM 3ama4yam B NPOdPECCUOHANBHOW OesSTEeNbHOCTU

4. CTpyKTypa u cogepxaHve oUCLUNAUHBLI Moayns
Obwas TpyaoeMKOoCTb OAMCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMNANHBI 3a4€eT B 6 cemecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AOMnycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

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

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTbl N0 AUCLMNNNHE/ MOAYIO
TemaTnyecknn nnaH gUCLUMNIUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Hepens MX TPYAOEMKOCTb Tekywime coopmbl
N ,D,VIKIILI.VIHHMHI::I/ CemecTp|. .o cTpa (B yacax) ‘I'( ompfﬁn ﬂp
oAyna Nek ImI'Ipal('rw-lem(meJ1a60pa1'opH|>|e
u 3aHATUA pa601b|

Tema 1. CnnowHble

cpenbl. KoHTponbHas
1.|[Kpucrannnyeckune 6 1-4 8 6 0 pabota

TBEpAblE Tena.

TeH30pHbIN NoaxoA.

Tema 2. OcHOBbI KoHTponbHas
2.|anekTpoanHaMUKn 6 5-8 8 6 0 pabota

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

‘IrmoporazoanHamMmnku. P

_ Tema . NTorosas 6 0 0 0 3avet

doopma KOHTponsA

Wtoro 24 18 0

4.2 CopepxaHue UCLUNMUHbBI
Tema 1. CnnowHble cpenbl. Kpuctannuyeckue tBepable Tena. TeH30pHbIA noaxon.
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Mporpamma ancumninHbl "dusmka cnnowHbix cpen”; 011800.62 Pagnodmamnka; JoueHT, K.H. (aoueHT) Knoykos A.B.

NeKUuMoHHoe 3aHsiThe (8 yaca(os)):

Onpegnenexuve cnnowHom cpedpl. [prMepbl cnnowHbix cped. Npumepbl BO3AENCTBUSA U pedynbTarta
BO3LENCTBUSA. VI30TPOMHbIE N aHN30TPONHbIE CMOWHbIE Cpeabl. BHyTpeHHAa reoMeTpus
Kpuctannos. ['ekcaroHanbHas nnoTtHas ynakoska. Kpuctannbl. CTpykTypa KpUcTannios.
OnpeneneHue kpuctannnyeckom pewetkn. TpaHcnsumnsa.basumc n kpuctannnyeckas CTpykrypa.
MpuMnTBHaZs a4eika. Adeika BurHepa-3enTua. [1nockocTn 1 ocv CUMMETPUM B KpUcTannax.
Pewetkun bpase. IHaekcbl Munnepa. Oudopakums BonH B kpuctannax. dudppakumns poToHoB,
9NEeKTPOHOB 1 HENTPOHOB.3akoH bparra-Bynbga. 9kcnepuMeHTanbHble MeToabl: MeTon Jlaya,
MEeTO BpalleHNs KpucTanna n Meton nopowka. YpasHeHue Jlaya. ObpartHas peweTtka. TeH30pbl.
[MpencraeneHne CnNaoWHOM cpelbl B BUOE TeH30pa. TeH30p NoNspmu3yeMocT. SNNnncona sHepruu.
TeH30p NPOBOAMMOCTU, UHEPLIMW, HANPSXEHWIA.

npakTudeckoe 3aHsitne (6 yaca(os)):

Buabl cBA3en B cniowHbix cpeaax. Coctas Metannnyeckmx cnnasos. Poct kpuctannos. Kpucrtann
anmasa. Ocu cummeTpum natoro nopsaaka. NoctpoeHne 9eanbaa. PU3NHECKUA CMblf 30HbI
Bpunniosna. dusundecknii cmbicn anaunconpa sHeprun. lokasatb CUMMETPUYHOCTb TEH30pa
Nnonsipn3yemMocTu.

Tema 2. OCHOBbI 3NEKTPOAUHAMUKW CIJIOLLUHbIX cpea.

JNIeKLMOHHOe 3aHsiTue (8 yaca(oB)):

[MpenomneHuve n nornoweHne ceeta CnaowWHon cpenoi. lNokasarenb npenomneHus. lNongpusaums
BewecTBa. YpaBHeHns Makceenna B ananektpukax. BonHol B ananektpuke. OtpaxeHue
9NEKTPOMarHUTHbIX BOMIH OT MOBEPXHOCTU. [pUMEHeHMe rpaHnyHbIX ycnosuin. OTpaxeHHas v
npenomneHHas BonHa. OCHOBHbIE 3aKOHbI

npaktnyeckoe 3aHsitne (6 4aca(os)):

KomnnekcHbIi nokasaTtens npenomnenns. BonHbl B metannax. CkuH agogoekT. KoadpdpuumneHt
oTpaxeHus. OTpaxeHue oT MeTannos. [ofHoe BHYTPEHHEE OTpaxXeHue.

Tema 3. OcHOBbI ruaporasoguHaMmnKu.

JNeKLMoHHoe 3aHsiTne (8 yaca(os)):

Xunpgkoctn. OcHoBHble cBoOMCTBA XuakocTen. [NpuHuun MNMackans. BeiBog 3akoHa Apxumena ons
Tena npon3ssosibHOM coopMbl. mapoctatuka. OCHOBHOE ypaBHEHME rMapocTaTtuku. YpaBHeHve
OBUXEHUS XUOKOCTU. YpaBHEHME HeNpepbiBHOCTU. YpaBHeHUs dinnepa. CTaunoHapHbIA NOTOK.
Cuctema ypaBHeHun ["'enbmronbua. Teopema bepHynnu. NogbemHas cuna. PeanbHblil NOTOK.
BsaskocTb. 3akoH HbtoToHa. YpaBHeHue Hasbe-Ctokca. Buxpb. HYucno PenHonbaca. JlaMmHapHbin 1
TYpPOYNEHTHbIA NOTOK.

npakTudeckoe 3aHsitne (6 yaca(os)):

BbiBoa 3akoHa Nyaseiins 0 Te4eHUn BA3KOIM XnakocTu B Tpybe. MNManeHne wapuka B BS3KOM
xwnpgkoctu. [lokasarenbctso npuHumna llackans. lNpumepbl CKYCCTBEHHOCTU NOAX04a XUAKOCTH
6e3 BazkocTu. MNpenen KHynceHa. Kasutauums.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabl
N Pasnen Cemectp| HHEAENS | caMmocTosTenbHol [TpyaoeMKoCTh g;‘:ﬂ%':';:)';?:;g:g;
AducumnnuHebl pcemecha pab6othbl (B yacax) 260TbI
CTY[eHTOB P
Tema 1. CnnowHble
cpenbl. noaroToeka K
1.|Kpncrannnyeckne 6 1-4  |KOHTPOMBHOVA 10 KZ‘%LEZ”"””
TBEpAble Tena. pabote P
TeH30pHbIN NOAXOA.
Tema 2. OcHoBbl MOAroToBKa K
2.[anekTpoanHaMmnkn 6 5-8 |KOHTpOMbHOM 10 K(;I%erganaﬂ
CMNOLWHBIX cpeq. pabote P
PerncrpaumnoHHblii Homep 618418 DAEKTPOHHEH
Bl VHHBEPCHTET
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Mporpamma ancumninHbl "dusmka cnnowHbix cpen”; 011800.62 Pagnodmamnka; JoueHT, K.H. (aoueHT) Knoykos A.B.

Buabi
N Paspen Cemectp| HeAens | camoctositencHol TpynoeMkocTy ;%%%:L:?:;Eﬁg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
nonroToBska K
3 Tema 3. OcHoBbI 6 9-12 KgﬂTgoﬁbH%M 10 KOHTpO/bHas
‘(rmoporasoguHamMuKu. T
ap A pabote pabota
Wtoro 30

5. O6bpazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

NeKuMoHHbIE N NPaKTUYECKME 3aHATUS NPOBOASATCS C UCMONb30BAHNEM MyNbTUMEANAHOTO
KOMMiiekca, MO3BONISIIOWEro Harfs4HO NonyyYaTtb CTyAeHTaM BCo HEOOX0AMMYIO MHGDOPMALIMIO.
3aHATUS NPOBOASTCS B MHTEPAKTMBHOW (hOPME, MO3BONSIOLEN CTyIeHTaM Nyyle ycBamBaTh
matepuan. B nekuusix yaeneHo 60nblwoe BHUMaHMe pa3bopy KOHKPETHbIX CUTyauuii NPUMEHUMOCTM
MakpOCKOMN4YEeCKOro Noaxoaa Asisi onucaHns CBOMCTB KOHAEHCUMPOBaHHbIX cpel. KayecTBo obyyeHus
LOCTMraeTcsi 3a CYET UCMONb30BaHUS creayowmnx goopM y4ebHoi paboTbl: Nekummn, npakTnieckue
3aHATUS U camocTosiTeNbHas paboTa cTyaeHTa (BbiNOHEHME MHOMBMAYaNbHbIX JOMALWHUX 3a0aHNIA)

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCT!, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. CnnowHble cpenbl. Kpuctannuyeckue tBepable Tena. TEeH30pHbIN NOAXOA.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. OnpegneneHne cnnowHom cpenpl. Mpumepsbl cnnowHbix cpen. MNprumepbl BO3AENCTBUSA U
peaynbTraTta Bo3OencTBuS. VI30TPOnHbIe 1 aHM30TPOrMHbIE CNIOWHbIE cpeabl. BHYTpeHHSS reomeTpus
Kpuctannos. ['ekcaroHanbHas nnoTHas ynakoska. 2. Kpuctannsl. CTpykTypa KpucTannos.
OnpegneneHune kpuctannnyeckon pewetkn. TpaHcnauma.basmc n kpuctannmyeckas CTpykTypa.
MpuMuTBHAS a4eitka. Aveika BurHepa-3einTua. [1NockoCcT 1 0CM CUMMETPUM B KpUCTannax.
Pewetkun bpaee. NHoekcol Munnepa. 3. Oudpakums BonH B Kpuctannax. dudgopakums gpoToHOB,
9NEeKTPOHOB 1 HENTPOHOB.3akoH bparra-Bynbdha. SkcnepumeHTanbHble MeToabl: MeTo4 Jlays, MeToq
BpalleHns KpucTanna n metoq nopouwka. YpaeHeHue Jlaya. ObpartHas pewetka. 4. TeH30pbl.
lMpencTtaBneHne CNAOWHON cpelbl B BUAE TeH30pa. TEH30p NONSAPU3YEMOCTU. DNNUNCOMNL SHEPTUN.
TeH30p NPOBOANMOCTN, UHEPLUM, HANPSAXEHWNIA.

Tema 2. OCHOBbI ANEeKTpoaAuHaAMUKM CIMJIOLWUHbIX cpeA.
KOHTPO/IbHas pa60Ta , NPUMEpPHbIE BOMPOCHI:

1. [NpenomneHne n nornoweHve ceeta CnaowHom cpenon. Nokasatens npenomneHns. lNonspmnsauns
BewecTBa. YpaBHeHns Makceenna B ananektpukax. BonHol B guanektpuke. 2. OTpaxeHune
9NEKTPOMArHUTHbIX BOMTH OT NOBEPXHOCTU. [IpMMEHEHME rpaHnYHbIX ycnosuin. OTpaxeHHas u
npenomneHHas BonHa. OCHOBHbIE 3aKOHbI.

Tema 3. OcHOBbI ruaporasoguHaMmnKku.
KOHTpoNbHas paboTta , NpUMepHbIE BONPOCHI:

1. Xngkoctn. OcHoBHble cBONCTBA XunakocTen. [MNpuHumn MNackans. BoiBog 3akoHa ApxuMena ons
Tena nponssosibHOM copMbl. 2. F'mapocTtaTtnka. OCHOBHOE ypaBHeHMe rmapoctaTuku. 3. YpaBHeHne
OBUXEHUS XUOKOCTW. YpaBHeHMEe HenpepbiBHOCTU. YpaBHeHns ditnepa. 4. CTaumoHapHbIi NOTOK.
Cunctema ypasHeHun ['enbmronbua. Teopma BepHynnu. MNMoabemHas cuna. 5. PeanbHblid NOTOK.
BsaskocTb. 3akoH HbtoToHa. YpaBHeHue Hasbe-Ctokca. Buxpb. HYucno PenHonbaca. JlaMmHapHbii n
TYpOYNEeHTHbINA NOTOK.

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIe BONPOCHI K 3a4eTy:

1. OnpegneneHve cnnowHom cpedpl. Mpumepbl cnnowHbix cped. MNprumepbl BO3AENCTBUS U
pes3ynbTaTta Bo3gencrams. MI3oTponHble un

KETPOHHBH
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Mporpamma ancumninHbl "dusmka cnnowHbix cpen”; 011800.62 Pagnodmamnka; JoueHT, K.H. (aoueHT) Knoykos A.B.

aHM30TPOMHbIE CMOWHbIE Cpenbl. BHYTpeHHsS reoMeTpusi kpuctannos. 'ekcaroHanbHas NNoTHas
ynakoBka.

2. Kpuctannbl. CTpykTypa kpuctannos. OnpeneneHne Kpuctaninyeckonm
peweTkn.TpaHcnsumus.basnc n kpuctannnyeckas CTpykTypa.

MpuMuTBHaSA a4eika. Advenka BurHepa-3entua. [MNockoCT 1 OCY CUMMETPUM B KpUCTannax.
Pewetkn bpase. NHoekcbl Munnepa.

3. Odundbpakums BONH B kpuctannax. Audgppakumsa gooToHOB, SNEKTPOHOB U HENTPOHOB.3aKO0H
Bparra-Bynbtha. 9kcneprMeHTanbHble MeToObl: METoq,

Naya, MeTop BpalleHns Kpuctanna n MeTon nopouwka. YpasHeHue Jlays. ObpaTtHas peweTka.

4. TeHsopsbl. [1pegcrasneHve CrnowWHOM cpedpl B BUAe TeH30pa. TeH30p NonsapusyeMocTu.
onnuncong aHeprumn. TeH30p NPOBOAMMOCTH,

NHepLUUKn, HanpaXeHnn.

5. lNMpenomnenue n nornoweHne ceeta CnaowHon cpenon. lNokasarens npenomnexus. lNMonspusauns
BelwecTBa. YpaBHeHus Makceenna B

ONaneKTpukax. BonHbl B ONaneKTpuke.

6. OTpaxeHune aneKTPOMarHUTHbIX BO/IH OT MOBEPXHOCTU. [IpUMEHEHME TPaAHNYHbIX YCIIOBUIA.
OtpaxeHHasa u npenomneHHas BonHa. OCHOBHblE

3aKOHbI.

7. Xunokoctn. OcHoBHble cBocTBa Xuakocten. MNMpuHumn MNackans. BoiBog 3akoHa Apxvumena ons
Tena npov3BoNbHON OOPMbI.

8. N'mapocTtaTtnka. OCHOBHOE ypaBHEHWE r’MAPOCTaTUKMN.
9. YpaBHeHUe OBMXEHUS XUOKOCTU. YpaBHEHNE HENPEPbIBHOCTU. YpaBHeHMS dinepa.

10. CtaumoHapHbIii NnoTok. Cructema ypasHeHui Menbmronbua. Teopma BepHynnu. MogbemHas
cuna.

11. PeanbHbii noTok. BsaskocTb. 3akoH HbloToHa. YpasHeHne Haebe-Ctokca. Buxpb. Yucno
PeiHonbaca. NlaMmuHapHbii u TypOyneHTHbIA

NOTOK.

7.1. OcHoBHas nuTeparypa:

1. Nasblgosa, M.A. Jlekuun no rugpognHammke. [SNEeKTPOHHbIN pecypc] - ONeKTPOH. AaH. - M. :
®duamarnut, 2011. - 216 c. - Pexxum goctyna: http://e.lanbook.com/book/5264

2. bankos, HO.A. ®uamka KOHOEHCMPOBAHHOIO COCTOSHUS. [OnekTpoHHbIN pecypc] / KO.A. baiikos,
B.M. Ky3HeuoB. - 9nekTpoH. aaH. - M. : IiapatenbctBo 'Jlabopartopus 3HaHui', 2015. - 296 c. -
Pexwum goctyna: http://e.lanbook.com/book/70766

3. MatyxuH, B.J1. ®usuka tBepgoro tena. [9nekTpoHHbI pecypc] / B.J1. Matyxun, B.J1. Epmakos. -
OnekTpoH. daH. - Cl6. : NaHb, 2010. - 224 c. - Pexum poctyna: http://e.lanbook.com/book/262

4. Nanpay, J1.[0. Teopetnyeckas comauka. T.8 InekTpoamHammka CnnowHbIX cpemn. [DNeKTPOHHbIN
pecypc] / N1.4. Nangay, E.M. JIncpwmu. - 9nekTpoH. gaH. - M. : dusmatnut, 2007. - 656 c. - Pexum
noctyna: http://e.lanbook.com/book/2234

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

6. CemeHoB, B. . OCHOBbI MEXaHUKM XUOKOCTM [ONEKTPOHHbIN pecypc] : yueb. nocobue / B. T1.
CemeHosB. - M. : ®JIMHTA, 2013. - 375 c. - Pexum gocrtyna:
http://znanium.com/bookread.php?book=462982

7.2. JlononHuTenbHasa nuteparypa:

1. Ctpekanos, 0.A. ®duauka tBeproro tena: YuebHoe nocobue / KO.A. Ctpekanos, H.A. TeHskosa. -
M.: Ll PNUOP: HAL NHdopa-M, 2013. - 307 c. - Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=363421
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2. CaBenbes, M.B. Kypc obuieit domaunku. B 5-u 11. Tom 5. KBaHToBas ontrka. AToOMHas gouauka.
duamka TBEpLOro Tena. Prnsnka atToMHOro S4pa 1 aNeMeHTapHbIX YacTuu. [ONeKTPOHHbIN pecypc] -
OnekTpoH. daH. - CI6. : NaHb, 2011. - 384 c. - Pexum poctyna: http://e.lanbook.com/book/708

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

4. ®eHMaH, P. 3agaun Kk PertHMaHOBCKUM NeKUMsM No cpuanke. [ONeKTPoHHbIR pecypc] / P.
deliimaH, P. IleinToH, M. CaHAc. - 9nekTpoH. AaH. - M. : UapnatenbctBo 'Nlabopatopusi 3HaHWIA',
2016. - 402 c. - Pexum goctyna: http://e.lanbook.com/book/90250

5. barpoes, A.l'. JInHelHble 1 HENVHENHbIE BOMHbI B AUCMEPTUPYIOWNX CNOWHbIX Cpeaax.
[9nekTpoHHbIN pecypc]/ A.l'. Barpoes, B.W. Epodhees, A.B. LLiekosiH. - SnekTpoH. aaH. - M. :
®duamatnut, 2009. - 320 c. - Pexxnm goctyna: http://e.lanbook.com/book/2665

7.3. UHTepHeT-pecypcChl:

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

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHune gncumnnuHbl "dursunka cnnowHbIX cpen” npeanonaraet UCNOMb30BaHNE CRenyoWero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeaniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum ntoboin Buaeo n ayamno
NHpopMauunu, NOyYeHNs 1 nepenadn 3NeKTPOHHbIX JOKYMEHTOB. TUNoBas KOMMiekTaums
MyNbTUMEONAHOM ay AUTOPUN COCTOUT U3: MyNbTUMEAMIHOrO NPOoeKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOIO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHanblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENCHI
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens BnsieTcs KMo4eBbiM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO MO3BONSIET MPOBOANTL NEKLUMM, MPaKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/E C MCNONb30BaHMEM B MpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeguinHaa ayautopums Takxke oCHalleHa WupPOoKOrnonoCHbIM
LOCTYNOM B CETb MHTEpPHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOLEE
NVMLEH3MOHHOE NporpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

MynbTUMeONAHBIA KOMNAEKC ANS YTEHUS NEKLNIA.

Mporpamma cocTtaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmmn ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHuto 011800.62 "Pagnoduanka” n npodomnio noarotoskn Gursnka MarHUTHbIX SBNEHNUN .
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