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AHHOTANMA

JlaHHBI Kypc JEeKUWH MOCBALICH M3YYEHUIO OCHOB (PM3MKHM NBUIEBOH Iu1a3Mbl. PaccmarpuBarotrcs oOiue
CBOWCTBAa HM3KOTEMIIEPATYPHOH TIUIa3MBbl, COAEpKalled YacTUIbl KOHJCHCUPOBAHHOW aMCIIepCHOM (a3bl
MHUKPOHHBIX Pa3MepOB, TEOPHs 3apsSAKHU MBUIEBBIX YACTHI B OECCTOIKHOBUTEIBHON TIa3Me B MPUOIMKEHUH
OTPaHMYEHHBIX OpOWT, H3y4yaeTCs HEIKPAHHPOBAHHBIM MOTEHIMAN MBUICBOM YacTHUIBI B paMKax
KMHETHUYECKOW TeOpUH Ha OCHOBE ypaBHeHWH BiacoBa. M3ywaroTcs BONpOCHI 3apsAKH IBUIEBBIX YacCTHLl B
IUla3Me TPH  TOBBILEHHBIX JABICHUSIX B THUAPOAMHAMHUYECKOM HPUONMKEHUH, PAaCCMaTPUBAIOTCS
MPUOJIMKEHHBIC U YHUCIIEHHBIE METO/IbI PeIIeHHs (METO/ peslaKCallii U METOJl KOHEUHBIX pa3HOCTEN) 3a1a4u O
3apsiiKe MbLIEBBIX YACTHULL, BBIBOJATCS YCJIOBUS KPUCTAIIIM3ALMY [IBIJIEBBIX YACTHIL.

N3yuarorcst Bonmpockl (OPMUPOBAHUS J1a3MEHHO-IIBIIEBOH JIOBYIIKH JUIS 3apSDKEHHBIX YAacTHIl B IJIa3Me U B
ra3oBbIX pa3psiiax pazIHMyHBIX THIIOB, HOAPOOHO paccMaTpHBAETCs MbUIEBAs IJla3Ma B HECAMOCTOSATEIBHOM
ra3oBoM paspsjieé C BHEUIHMM HCTOYHMKOM HOHM3alM{ TIa3a. PaccmarpuBaeTcsi SKpaHMpPOBAaHUE 3apsja
MBUIEBBIX YacTHLl B paBHOBecHOM (Teopust [leGas-Itokkens) ' B HEPaBHOBECHOW IUIa3Me€ B paMKax B
TP Py3nOHHO-IperihoBOr0 MPUOIKEHHS 1 HA OCHOBE KMHETHUECKUX ypaBHEHUI Bracosa.

N3yuaercst ameKTpocTaTMUECKOE B3aUMOJEHMCTBUE MBUIEBBIX YacTHL. PaccMmarpuBaeTcs onpesneieHue
JNIEKTPOCTATHYECKOM  CHJIBI ~ B3aMMOJCHCTBHS ~ 4epe3  MaKCBEJUIOBBI  HATSDKEHHUS,  M3Y4aloTCs
TEPMOJIMHAMUYECKUE IIOTCHLUANbl CHCTEMbl 3aps/0OB B pPABHOBECHOW U B HEPaBHOBECHOW IUIa3Me.
OnpenenstoTcs yCIOBHUs KPUCTAILIM3AMH B HEPAaBHOBECHOM IJ1a3Me.

PaccmarpuBaroTcs AuHaMU4eCKHUeE SBJICHHS B MBUICBOH TUIa3Me, BKIIIOUAs IIbUICAKYCTHUECKUE BOJIHBI, SIBICHUE
BA3KOCTH TIBUICBOM IUIA3Mbl, MpOIeCC HOHHOW (DOKYCHPOBKM U JWHAMUYECKOE HKPaHHPOBAHHE.
PaccmarpuBaroTcs Takue MPUIOKEHUS MBUIEBOH MJIa3Mbl KaK IJ1a3MEHHO-ITYYKOBBIE TEXHOJIOTUS MOJTYUYCHHUS
HaHOCTPYKTYPHUPOBAHHBIX KOMITO3MIIMOHHBIX MaTepHajoB M aroMHas Oarapes Ha OCHOBE YINOPSAOYCHHBIX
IUTa3MEHHO-TIBIJIEBBIX CTPYKTYP.

1. leau u 3apauu

eap AUCUMNIMHBI
Henpto muctumnuasl  «OCHOBBI  (M3WKK MBUICBOH IUIa3Mbl» SIBISIETCS OCBOCHHE CTYACHTAMHU
(dyHIaMEHTaNbHBIX 3HAHUM B 007acTH (U3MKM HACATBHOM M HEHJealbHOM IUIa3Mbl, HM3yueHHE
SKCIEPUMEHTAIBHBIX M TEOPETUYECKHX METOJOB HCCIENOBAaHUS IJIa3MBbl, COAEpIKAIled YacTHULIBI
KOHJICHCUPOBaHHOM JIUCTIEPCHON (a3bl.

3agaum AUCHUILUIMHBI
- (opmupoBanue 0a30BBIX 3HAHUH B 00MacTH (U3UKU WACATBHOW W HEUICAIBHOW IUIa3Mbl Kak
JTUCIATUTHHBI, 0a3upyromeiics Ha oO0medu3nIecKnx M OONICTeOPETHUECKUX 3HAHUSAX (DU3HKOB H
o0ecrieunBaroIel pa3BUTHE COBPEMEHHBIX TEXHOJIOTHH;
- o0yuyeHHE CTYICHTOB METOJaM ONHMCAaHUs HEWACaJbHOM TIia3Mbl, (a3oBBIX IEPEXOIOB,
IKCIIEPUMEHTAIBHBIM U TEOPETHYECKHUM METO/IaM OIPEICICHUSI OCHOBHBIX CBOMCTB HEHWICAIbHOU
IIBUIEBOM TUIA3MBL.
- (opmMupoBaHHE MOIXOMOB K BBIIOJHEHHIO TEOPETUYECKUX HMCCIEAOBAHUI CTyAE€HTaMu B o0iacTu
(U3MKH MTBUIEBOM TUIA3MBI B paMKaX BBIITYCKHBIX pa0OT Ha CTENIEHb MarkucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT ©W  cOocoOCH  HCIOJB30BaTh B
mpoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4HbIC 3HaHUS B 00JacTy (PU3NKO-MaTeMaTHIeCKUX HayK

Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCcCHOHABLHON ESTENbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEHHOCTH

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil  mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb




OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI

OIIK-3 CnocobeH BbIOUpaTh U (MIIN) penieHus

pa3pabarbiBarh noaxonsl K pemenuo TunoBsix  |OIIK-3.2  CnocobeH HCmonb30BaTh  HMCCIEIOBATEIbCKHUE
Y HOBBIX 33/1a4 B 00J1aCTH MPO(PECCHOHAIBHON |METOAbl NPH PEIICHUH HOBBIX 3ajad, MPUMEHSAsS 3HaHWS B
NesITeIbHOCTH, YYUTBIBasi 0COOCHHOCTH U pa3nuyHBIX 001aCTIX HAyKH (TEXHUKN)

OrpaHWYCHUA PA3JIMIHBIX MCTOIOB PCIICHNA OIIK-3.3 BiageeT aHAJIMTUYECKUMU M BBIYUCIUTEILHBIMHA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
TpaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
ITK-1 CriocobeH cTaBuTh, HOPMANTU30BLIBATL M |MAaTEMAaTHYECKUE MOLEIU OIS ONUCAHWS  H3Yy4aeMBIX
pelars 3a/1a41, B TOM YUCIIe pa3pabarbiBarh U |ABJICHUH U IIPOLECCOB, OLICHUBATH KA4€CTBO Pa3pabOTaHHOM
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH MOJENN

U3y4acMbIX SBJICHUH U MPONECCOB, CUcTeMHO  |ITK-1.3 CrocoGeH NPUMEHSATh TEOPETHYECKHE W (WIIH)
AHAJIM3UPOBATH HAYYHBIC Hp06J'IeMI>I, noJIydarb OKCIICPUMCHTAJIbHBIC MCTOABI I/ICCJ'Ie):[OBaHI/Iﬁ K KOHKpCTHOf?I
HOBBIC HAYyYHBIC PE3YJIbTAThI HayIIHOP'I 3aJa4yec u HUHTCPHIPETUPOBATH IMOJIYUYCHHBIC
pe3ynbTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
- OCHOBHBIE CBOMCTBA HEHCAIBbHBIX CHCTEM;
- OCHOBHBIE IIPOILIECCHI, NPOTEKAIOIIME B pa3JIMUYHBIX TA30BBIX CpEeAax IpU TE€HEpaLUu IUIa3Mbl
paspsiioM MOCTOSHHOrO TOKa, BU-pa3psnoM, BHEIIHHMM HCTOYHMKOM HOHHM3alUH (B ITyYKOBOH M
(boTOpEe30HAHCHOM I1a3Me) U IPH TEPMUUYECKOM Harpese.

YMETb:
- [10JIy4yaTh PELIEHUs Ui TOUHO pellacMblIX 3a]1ay;
- BBINOJHATH OIICHKH [apaMeTpPOB IMbUICBOW IUIa3Mbl — 3apsia MbUICBBIX YaCTHL, paauyca
9KpaHUPOBAHMS, TapamMeTpa HEUICATbHOCTH Ul OOOCHOBaHMM BO3MOXKHOCTH IPUMEHEHHS
MPUOIMKEHHBIX PEIICHUH.

BJIaJICTh:

Krnaccuuecknemn pemieHMsIMH KakK — 33ad U3 OONACTH TEPMOAWHAMHUKHA W CTaTHUECKOM (DH3HKH,
(U3MYECKON KMHETHKH W TEOPHH 30HJIOB, TaK M 3a]a4 U3 KYypPCOB TEOPETHUECKOW (PHU3HMKH, QUIUKU
TUIa3MBI | JIp.

Cpemu TOYHO pelIaeMbIX 3aJad B IIEPBYIO O4Yepelb HEOOXOAMMO CleNiaTh YIop Ha H3y4YeHHE
OIHOMEPHBIX 33J1a4, CTAllHOHAPHBIX M MIPOCTEHIINX HECTAIMOHAPHBIX 3a/1a4.

4. Conep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTh 0 BUJaM YUEOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OmpeneneHrie W CBOMCTBA  IBUIEBOM 2 5 3
J1a3MBl.
) 3apsnka TMIBLIEBBIX YaCTHI] B 4 4 6
0ECCTONIKHOBUTEIHLHOM TIIa3Me.
3 3apsika MBUIEBBIX YaCTHUIl B IDIA3ME MPHU 4 4 6
MOBBIIIEHHBIX AABICHUSAX.
dopmupoBaHue JIOBYIIKH TUTST
4 3apsHKCHHBIX NBUIEBBIX YacTUL B IUIa3Me 4 4 6
Y B Ta30BBIX pa3psAaax pa3indHbIX THUIIOB.




5 Teopust sxpaHUpPOBaHUS 3apsAAa MBUIEBBIX 4 4 6
4acTul.

6 JuHaMuveckue sIBICHUS B IBUICBOI 4 4 6
I1a3Me.

7 [Ipunoxxenuns MpUIEBOI M1a3MBI. 4 4 6
B3aumonencTeue MNBUIEBBIX YacTUL H

8 ¢dhopmupoBanue YIOPSAOYEHHBIX 4 4 6
CTPYKTYP.

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. Onpexnenenue U CBOMCTBA BLIICBOH IJIA3MBI.

Onpenenenne mpUieBOW 1ua3mMbl. O030p 0OMmMX CBOWCTB  HHU3KOTEMIIEPAaTypHOW  IUIAa3MBl,
coziepKaliei YacTUIbl KOHACHCUPOBAHHOMN TUCTIEpPCHON (ha3bl MUKPOHHBIX Pa3MEpPOB.

2. 3apsiKa MbUIEBBIX YaCTHIl B 0ECCTOIKHOBUTEIBLHOM TLIa3Me.

[Mpubnukenne orpaHUYCHHBIX OPOUT. HeakpaHMPOBaHHBIH OTSHIIMAT TIHUIEBOH YacTHUIIBI B PAMKax
ypaBHeHHI1 Biacosa.

3. 3ap;1/:[1<a MNBbUICBBIX YaCTHUI B TNIa3MC IIPU IMOBBIIIICHHBIX TABJICHUAX.

I'mnponunamuueckoe npubmmxenue. OOIacTb NPUMEHUMOCTH, OCHOBHbBIE YpaBHEHUS, TPaHHYHbIC
ycioBus. [IpubnmxenHbsie MeTOIB pemeHns. YucieHHbIe METObl PELICHUSI — METOJl PelaKcaluu U
METO/I KOHEYHBIX pa3HOCTEH. ANINpPOKCUMAlUsl PACYETHOIO IIOTEHIMala IIbUICBOW YacTULIbI
noreHuuanoM Jlebas. YciaoBue KpHCTAJUIM3aLMU TBUIEBBIX YacTHL. YWCIIEHHOE MOIECIMPOBAaHHE
IIPOLIECCOB B IBUIEBOM IJIJa3M€ HA OCHOBE HEJIOKAJIbHON MOAENM 3apsKU NbLIEBBIX yacTHll. CBs3b
MOTEHIMAala C 3apsaoM. YcinoBue (POpMUPOBAHUS CIIOSI aMOHTIONSAPHOHN 1 Py3Hu.

4. q)OpMI/IpOBaHI/IC JIOBYIIKH JJI1 3apsi?KCHHBIX IMBUICBBIX YACTHUIl B INIA3MC U B T'a30BLIX pas3pdalaax
Ppa3JIMIHBIX TUIIOB.

@®opmHpoBaHHME JIOBYIIKM ISl 3apsDKCHHBIX IBUICBBIX YacTHLl B Iutazme. IlbuteBast minasma B
HECaMOCTOSTEIIFHOM Ta30BOM paspsae. OmnucaHue M pe3yibTaThl JKCIEPHUMEHTOB. UHMCIeHHOE
MOZIEIMPOBAaHUE CTPYKTYPbl HECAMOCTOSTEIBHOTO paspsiga. Pacuer CKOpPOCTM HOHHM3aIMU Tasa.
JlokanpHass M HEJOKalbHAs MOJEIH HECaMOCTOSITEIBHOTO paspsma. Pe3ynbraTel pacueToB M HX
CPaBHEHHE C SKCIIEPUMEHTOM.

5. Teopust 3xpaHUpPOBAHMS 3apsiia IBUIEBBIX YaCTHUL.

OKpaHWpOBaHWE 3apsia TbUIeBbIX dacTuil. Teopust JleOas-Xrokkens. OKpaHHpPOBaHHE B
HEPaBHOBECHOHW IuIa3Me B paMkax B aAuddysuonHo-apeiidosoro npubmmwkenus. Jluneapuzauus u
®dypoe-nipeodpazopanue. [locTosHHBIE SKPaHUPOBAHUS B HM30TEPMHUYECKOW W HEH3O0TEPMUYECKOM
a3Me, B IJIa3Me ¢ CaMOCTOATENbHOM NOHN3AMEN U B TUIa3ME C BHEITHUM MCTOYHMKOM MOHM3AIH
raza. Korna skpanupoBanus onuceiBaetcsi Teopueit J{ebas-Xokkens.

6. JlunaMHuuecKue SIBICHUS B IIBUICBOM IIJIa3Me.




[TbimeakycTudecknx BONHBI. Bsi3kocTh mbuieBO# Tia3mbl. MoHHas ¢okycupoBka. JlnHaMudeckoe
SKpaHUPOBAHUE.

7. IlpunoxeHusl NbIJICBOM I1a3MBbl.

[Ina3MeHHO-ITy4YKOBbIE TEXHOJIOTHS TONYYEHUS HAHOCTPYKTYPHPOBAHHBIX KOMITO3WLIMOHHBIX
MarepuasioB. ATOMHas 6aTapes Ha OCHOBE yNOPSAOYCHHBIX I1a3MEHHO-TIBIIIEBBIX CTPYKTYD.

8. BzanMozelicTBHE NBUIEBBIX YacTHUI U (POPMHUPOBAHHE YIIOPSIIOYCHHBIX CTPYKTYP.

BsaumopneiicTBie NBUIEBBIX YacTHL W (OPMHPOBAHUE YIOPSAIOUYCHHBIX CTPYKTYP. OHEpPrus
UIEKTPUUYECKOTO II0JII CUCTEMBI JIBYX 3apsKEHHbIX MHUKPOUYACTHIl B IIIa3Me. DJIEKTpOCTaTHYeCKas
CHJIa  4Yepe3  MaKCBEJUIOBBI  HATsDKEHUsA.  B3auMmoneicTBMe B~ paBHOBECHOM  IUIa3Me.
TepMmonrnHaMHUECKHUE TOTEHLIUAIBI CUCTEMBI 3apsA0B B PAaBHOBECHOM ILIa3Me. DIIEKTpOoCTaTUYeCcKas
SHEpruss  JBYX MAaKpO4yacTHI] B HEpaBHOBECHOW ImazMe. IloTeHnman B3aMMOAEWCTBHS NIBYX
MaKpO4acTHUL B HEPAaBHOBECHOM IIa3Me. YCIOBUE KPUCTAIUIN3ALMU B HEPABHOBECHOM IUIa3Me.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

Onexrponnas 6ubnuorexka AO "I'HL] PO TPUHUTHU" na BHyTpeHHeM caiite http://triniti.ru/
OnexrpoHHas 6ubnmoreka MOTU

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUMN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

ITpy moAroToBKe K MPAKTUYECKMM 3aHATHAM HEOOXOIMMO IOBTOPSTH paHee M3Y4YEeHHBbIC OCHOBHBIE
ompeneneHusi, GopMyIUpOBKU TeopeM. B Hauase 3aHATHSA, KaKk MPaBUiIo, IpoBoAuTcsa kopotkuit (10-15
MHUHYT) ONpOC IO Marepuaiy MpOLIeIIINX 3aHATUH B YCTHOW WM HHCbMEHHOW ¢opme. OObMHO
NPUAEPKHUBAIOTCS CIEAYIOIIEH CXEMBl: H3y4eHHE MaTepraia JIEKIMH [0 KOHCIEKTY B TOT )K€ JEHb,
korjma Obuta mpociymiana jekius (10-15 MUHYT); TOBTOpeHHME MaTepualla HaKaHyHE CIeyIolen
nexuun (10-15 MunyT), mpopaboTka yueOHOro Marepuaa 1o KOHCIIEKTaM JIEKIWH, yaeOHO! 1 HayqIHOU
JUTeparype, oAroToBKa OTBETOB Ha BOIIPOCHI, NIPEIHA3HAYCHHBIX Ul CaMOCTOSITEIbHOI0 u3ydeHus (1
yac HeJeN0), MOArOTOBKA K MPAaKTUUYECKOMY 3aHATHIO, pemieHue 3amad (1 uac). Baxkno noOutbes
[IOHHMaHMUs H3y4yaeMOro Marepuana, a He MEXaHW4ecKoro ero 3amoMuHaHus. Ilpu 3arpynHenuu
W3yUYEHUs! OTIEJIBbHBIX TEM, BOIIPOCOB, CIEAyET 00paIiaThCs 3a KOHCYIBTALUSIMH K JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa mIa3MeHHON SHEPreTUKH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: A.B. ®ununmnos, a-p ¢u3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «OCHOBEI (1)I/I3I/IKI/I IIBUICBOM IIIa3MED) O6y‘laIOILIHI>'IC$I JOJIKCH:

3HAThb:

- OCHOBHBIC CBOICTBA HCHUACAITBHBIX CUCTCM;

- OCHOBHBIC IIPOLECCHI,

IIPOTEKAIOIME B PA3jIMYHBIX Ta30BbIX cpelax IpU TeHEepaluu IIa3Mbl

pa3psaoM TOCTOSHHOTO TOKa, BU-pa3psmoM, BHEIIHUM HCTOYHHKOM HOHHW3AIMH (B IYYKOBOH W
(boTOpE30HAHCHOM I1a3Me) U IPH TEPMHUUYECKOM Harpese.

- BbBIIIOJHATL OLCHKH I1apaMCTpPOB MbUIEBOM INIA3MBbI — 3apsaa  MTObUICBBIX YaCTUI], paJuyca

000CHOBaHHMH BO3MOKHOCTH IIPUMCHCHUA

YMeThb:
- [10JIy4yaTh PELIEHUs Ui TOUHO pellacMblIX 3a]1ay;
9KpaHHUPOBaHUs, HapaMeTpa HEUJEAJIbHOCTH JJIs
MPUOIMKEHHBIX PEIICHUH.

BJa/IeTh:

Knaccuueckuemu pemeHusMu Kak

3aga4y M3 obmacTtu TCPMOJAMHAMUKU H CTaTUYCCKOU (1)I/ISI/IKI/I,

(U3MYECKON KMHETHKH W TEOPHH 30HJOB, TaK M 3aJa4 U3 KYypPCOB TEOPETHUECKOW (PHU3HMKH, QUIUKU

IJ1a3Mbl U 1p.

Cpeau TOYHO pelIaeMbIX 3a7ad B MEPBYIO ouepenb HEOOXOAMMO CAEIaTh YNop Ha H3y4YeHHE
OJHOMEPHBIX 33Ja4, CTALIHOHAPHBIX U MPOCTENIINX HECTAMOHAPHBIX 33]1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




C 1enbro KOHTPOJISE OCBOGHUSI 0OyYaroUIMMUCS y4eOHOro MaTepHaja MPOBOAUTCS YCTHBIH ONpoC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Onpenenenue npuieBoi mia3Mbl. CBOIICTBA HU3KOTEMIIEPATYPHOH I1a3MBbl, COAEpIKAIIEed YaCTHIIBI
KOHJICHCUPOBAaHHOW AMCIIEPCHOM (ha3bl MUKPOHHBIX Pa3MEpOB.

2. 3ap;1/:[1<a IbIJICBBIX YaCTHIL B 0CCCTOIKHOBUTEIIBHOM III1a3Me. HpI/I6J'II/I)KeHI/Ie OTpaHNUYCHHBIX Op6I/IT.

3. Kunetuueckoe omucaHWe Ha OCHOBE ypaBHEHMI BiacoBa pacnpeneneHusi moTeHUHala BOKPYT
NBUIEBON YaCTHUIIBI.

3. TunpoamHamuyeckas MOJeNb MPOIEcca 3apA/IKU MBUIEBBIX YACTHI[ B IJIa3Me IMPH MOBBIIIEHHBIX
JIABJICHUSX.

4. 3(1)(1)CKTI/IBHBIC TpaHUYHBIC YCJIIOBUA B paMKax I‘H,Z[pO):[PIHaMPI‘leCKOﬁ MOZCIIU MEPCHOCA DJICKTPOHOB U
HWOHOB.

5. Pemienue I[ep;{rHHa IUIA ONIPEAC/ICHUA 3apsia IMbUICBBIX YaCTUIL] B IJIa3ME€ IIPHW MOBBINICHHBIX
JaBJICHUAX.

6. MCTO,I[ peirakCani AJid pCHICHUA 3aAa49M O 3apsAAKE MbUICBBIX YACTHUI B IUIA3MC IIPU MOBBIIICHHBIX
JaBJICHUAX.

7. Metron KOHEYHBIX PA3HOCTEH JUIsl pelleHUs 3aJa4d O 3apsijiKe MBUIEBBIX YacTHI] B TUIa3Me MpU
MOBBIIIEHHBIX JaBICHUSIX.

8. HenokanpHas MOJENb 3apsaIKH MBUIEBBIX YACTHUL] IPY NOBBINIEHHBIX TaBICHUAX.

9. YcioBus KpUCTaUIM3alWU MBbUIEBBIX YacTHl. Kpurepun (ha3oBbIX mepexonos.

10. YcnoBus GpopMupoBanus ciaosi aMOMNoIsipHON AU Qy3uu OKOI0 IBUIEBOI YaCTHLIBL.

11. Mexanu3m GOpMHUPOBaHUS JTOBYLIKH JUIsl 3apSKEHHBIX MBUIEBBIX YaCTHI] B IJIa3Me.

12. OcoOeHHOCTH MBUIEBOH J1a3Mbl B HECAMOCTOSITEIILHOM ra30BOM paspsijie.

13. OcobeHHOCTH MBUIEBOH I1a3MbI B JOTOPE30HAHCHOH IIJ1a3Me.

14. PacueTr CKOpOCTH HOHU3ALUU T'a3a HECAMOCTOSTENBHOTO pa3psija B rase.

15. JlokanbHast 1 HEJIOKAJIbHAs MOJIEIH NEPEHOCA IJIEKTPOHOB B HECAMOCTOSATENBHOM pa3psie.
16. Teopus Hebas- XroKkenst SKpaHUPOBAaHUE 3apsia MMbUICBBIX YACTHII.

17. DxpaHupoBaHUE B HEPABHOBECHOMU IuTa3Me B paMkax B nuddy3noHHO-IpetipoBOTO MpUOIIKEHNS.
Mozenb To4eUHBIX CTOKOB.

18. DkpaHupoBaHrE B U30TEPMUIECKON U HEMZOTEPMHUUECKOH TUIa3Me.

19. DkxpaHupoBaHuE B IUIa3Me C CaMOCTOATENILHOW MOHM3aLUeN U B IUIa3Me C BHEIIHUM HCTOYHHUKOM
MOHU3AIUY Ta3a.

20. IToreHunan B3auMOACUCTBUSA MBUIEBBIX YACTHULl B PABHOBECHOM ILIa3Me.
21. IloTeHunan B3auMOICHCTBUA MBUIEBBIX YACTHUIl B HEPAaBHOBECHOH ILIa3Me.
22. YcnoBusi GOpMUPOBaHUE YIIOPSIOYCHHBIX CTPYKTYP B TIBLUIEBOH ILIa3Me.

23. TepMOILI/IHaMI/ILIeCKI/IG MNOTCHUUAJIbI CUCTCMbI JIBYX 3apsDKCHHBIX MHUKPO4YACTHUI[ B paBHOBeCHOﬁ
ia3me.

24. OmpeneneHne CUIbl B3aUMOJIEHCTBUS JBYX 3apsDKEHHBIX IMBUIEBBIX YACTHUI[ Yepe3 MAaKCBEIJIOBBI
HaTSHKEHUS.

25. TloteHuman B3aUMOJCUCTBHUS JBYX MAaKpO4YacTULl B HEpPaBHOBECHOM IuiazMe. YCIOBHE
KpUCTaJUTU3AllMH B HEPAaBHOBECHOM IIa3Me.

26. AtomHast 6arapesi Ha OCHOBE YIOPSIIOUEHHBIX TUIa3MEHHO-TIBIIIEBBIX CTPYKTYP.
27. luHaMHu4uecKasi U CTaTH4ecKasi IUAIEeKTpUYecKas MPOHULAEMOCTh TBIJIEBOM IJIa3MBl.

28. CrpykrypHbiii  ¢akTtop W JAByxyacTHuHas  (yHKOMS — pachpelesieHus.  YpaBHEHHE
Opuureiina-Lepauka. ['nnepuennoe npudmmxenne u npudmxenne llepkyca-Uesunka.

29. IIpaBuiio cyMM Uil HPUYMHHBIX (YHKIUI OTKJIMKA. MeTox MOMEHTOB.
30. ITeImeakycTUUECKUE BOTHBI.

IIpumeps! KOHTPOIBHBIX 3aJAHHMN:
1.
A) YpaBHenus BnacoBa u caMmocoriiacoBaHHOE TI0JIE.

B) Ompenenenrie cuiabl B3aMMOACHCTBHSI IBYX TOYCUYHBIX 3aps/IOB HA OCHOBE MAKCBEIIOBA TEH30pa
HaTSHKEHUH.



C) Kpurepuii JIungemana ¢a3oBbIX epexooB.
D) Ilpu kakux ycloBusX Mja3Ma HeuzeanbHa?

2.

A) I'maponnHamMuyeckre ypaBHEHHUS IEPEHOCa JICKTPOHOB U HOHOB B I'a30BOii cpere.
B) OcHoBHBIE ITporecchl THOENN U POXKICHUS YJICKTPOHOB U HOHOB B ITBUICBOH ILIA3Me.
C) Cnoco0bI reHepanuu HU3KOTEMIIEpaTypHOU MBIICBOH IIa3MBl.

D) Cas13b 3apsiia ¥ NOTEHIMAIA [TBUIEBOM YaCTHI] KOHEYHOTO pa3Mepa B IUIa3Me.

[Tpumeps! SK3aMEHAIMOHHBIX OMJIETOB (3aJaHMH, TECTOB M Jp. MAaTE€pPUAIOB, HCIOIb3YEMBIX IS
MPOBEICHUS 3a4eTa, IK3aMeHa):

1.

A) Kunernueckoe omucaHue Ha OCHOBE ypaBHEHHH BracoBa pacmpeneneHusi MOTEHLUANa BOKPYT
NBUIEBON YaCTHUIIBI.

B) IlonydeHne KOHEYHO-PA3HOCTHBIX YPAaBHEHHMH 3aJadM O 3apsiIKe MBUIEBBIX YACTHIl B IUIa3Me NPH
MOBBIIICHHBIX JIABICHUSAX HA OCHOBE METO/Ia MHTETPAJIbHBIX TOXKIIECTB.

C) Kpurepuu ¢a3oBbIX epexooB.

D) ITocTosiHHBIE 3KpaHUPOBAHUS B TJIa3Me C BHEITHUM UCTOYHHUKOM HOHM3ALHU.

2.

A) BriBectu u3 ypaBHeHuUs1 bonbiiMaHa B IBy4JICHHOM NMPUOIMKEHUHN YPaBHEHUS HEJIOKaJIbHON MOJAEIH
3apsAKM [IBUIEBBIX YACTHLL IIPU IOBBIIIEHHBIX JaBJICHUSIX.

B) Buj nmorennuana B3auMoIeiCTBUS MBUICBBIX YaCTHUI] B PABHOBECHOM TUTa3Me.
C) AromHas 6arapesi Ha OCHOBE YHOPSJOUYEHHbIX IIa3MEHHO-TIBUIEBBIX CTPYKTYP

D) Ompenenenue napameTpa HEWACATbHOCTH M CTPYKTYpHOTO (hakTopa B PaBHOBECHOW NbIICBON
mIasMe.

Kputepun onennBanus

Onenka «ommyHO (10)» BeIcTaBiusieTcss OOy4YalOLIEMyCs, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
MPUHATHIX PEIIEHUN;

OLEHKa «OoTIMYHO (9)» BhIcTaBIseTCS OOyd4aloLleMycs, €CJIM OH II0Ka3aJdl BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNN KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUHA, HO TPU 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpbIE ObUIN
CaMOCTOSATEJILHO OOHAPYKEHbI U HCIIPABIICHBI;

OLEHKa «OoTanMyHO (8)» BhIcTaBIseTCS OOyd4alolmeMycs, €cClIM OH II0Ka3aJdl BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MNPUHATHIX PEHICHWH, HO NPU 3TOM ObUIM JOMYIIEHBI HEeOONbIIME HETOYHOCTH, KOTOpBIE IOCIIe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIACTCS 00y4alOIIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JlaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHblE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIECTBEHHbBIE OIIMOKY NP PELICHUH 3a/1a4;

OLIEHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromeMyCsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, yMeeT IPHUMEHATh IOJlyueHHbIE 3HAHHWSA Ha MPAKTUKE, HO JOIyCKaeT
HeOOoJIbIINE OMMOKHN B OTBETE U (WJIN) TIPH PEIICHUH 3a]1a4;

OLIEHKa «XOpOIO (5)» BHICTABIACTCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/1araeT €ro, yMmeeT IpPHUMEHATh IIOJIYYEHHbIE 3HAHMsS HAa IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISIETCS OOydYalolIeMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TIOHSATHH, HapPYyIICHUS
JIOTUYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHUU IPOIPAMMHOTO MaTEPHAIIa, €CJIA MIPH 3TOM OH BIJIAJIEET
OCHOBHBIMU pa3jiellaMi y4eOHOW IporpaMmbl, HEOOXOAMMBIMU JUIS AAJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJyYeHHbIE 3HAHUS 110 00pa3ly B CTAHJAPTHON CUTYyalluy;



OLICHKA «YJOBJIECTBOPUTENIHHO (3)» BBICTABIACTCS OOydaroLIeMycs, NMOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapyIICHUS
JIOTUYECKOHM TIOCIIEIOBATEIbHOCTH B H3JIOKEHHM IIPOIPAMMHOIO Marepuala, He BIaJCIOLIeMy
HEKOTOPBIMH pa3liellaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONTyYeHHbIC 3HAHHS IO
o0pa3ily B CTaHJapTHOM CUTYallHH;

OIICHKA «HEYJIOBJICTBOPUTEIHHO (2)» BBICTABISAETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YacTH OCHOBHOTO CONEPXKaHUS Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyITHPOBKaX OCHOBHBIX MOHSTHI AUCIUIUIMHBI M HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 337134,

OLIEHKA «HEYIOBIETBOPUTENHHO (1)» BbICTaBIsieTcs 00yyaromeMycs, MoKa3aBIIeMy MOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

IIpn mpoBeneHuM 5K3aMeHa CTYAEHTY mnpepocrtasisercs 35-50 MUHYT Ha TOATOTOBKY OTBETa IO
BBIOpaHHOH Teme W pelmreHuto 3anadn. OTBeT cryaeHTa anutcs 15-25 munyt. Ecnm 3agaua pernena
HENpPaBUIbHO, CTYIEHTY YKa3bIBAaeTCs Ha €ro OMMOKY M MpeniaraeTcs PeluTb 3aHOBO C YUYETOM
3aMe4aHusl.

Bo Bpems mpoBeneHHs 5k3aMeHa OOydYarolIMecs MOTYT IOJb30BaThCs MPOTPaMMOM AWCIMIUIMHBL,
CIIPABOYHOM JINTEPATypOH, BBIYUCIUTEIBHOW TEXHUKOM, H CBOMMHU KOHCIIEKTAMHU.



