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AHHOTANMA
JlaHHBIA KypC JIEKIUH IOCBAIIEH W3YYCHHIO OCHOB (DM3WKHU IBUIEBOHM IIa3Mbl. PaccmarpuBaroTcs oOime
CBOWCTBa HHM3KOTEMIIEPATYPHOH TIA3MBbI, COJCpIKAIEH YaCTHIbI KOHJICHCHPOBAHHOW JUCTIEPCHON (a3bl
MUKPOHHBIX Pa3MEpOB, TEOPHsI 3apSIKH IMBUICBBIX YaCTHUI] B OECCTOIIKHOBUTEIHHOU IJIa3Me B MIPHOIIKEHUU
OTPaHWYCHHBIX OpOUT, U3y4yaeTCs HEIKPAHUPOBAHHBIM IMOTCHIMAN IMBUICBOW YacTUIBI B paMKax
KHHETHYECKOW TeOpUH Ha OCHOBE ypaBHeHWH Brnacopa. M3ydaroTcst BOIPOCH! 3apsiIKU IBUICBBIX YacTHUI] B
I1a3Me€ TPH TOBBIIICHHBIX JABICHUSIX B THAPOJUHAMHYECKOM MPHOIMKEHUH, pPacCcMaTpPUBAIOTCS
MPUOIIKEHHBIE ¥ YMCICHHBIE METOBI PEIICHUs (METOJ] peTaKCaIllii U METOJ] KOHEYHBIX Pa3HOCTEH) 3a1a4u O
3apsAaKe MBUIEBBIX YaCTHII, BEIBOJATCS YCIOBHUS KPUCTAITU3ALMY BIIEBBIX YaCTHII.
Nzyuatorcst Bompockl GOpMUPOBaHUS TIA3MEHHO-TTBUICBOM JIOBYIITKH JUIsl 3apsHDKEHHBIX YacTHUI B IJ1a3Me U B
ra30BBIX pa3psfaxX PazIUYHBIX THUIOB, TOAPOOHO pacCMAaTPUBAETCS IBUICBAs IUIa3Ma B HECAMOCTOSTEIILHOM
ra3oBOM pas3psiieé C BHEIIHMM HCTOYHHKOM HOHHM3AIMKM raza. PaccMaTpuBaeTcs 3KpaHHpOBaHHE 3apsna
MBUIEBBIX YacTHUI] B paBHOBeCHOW (Teopus JlebGas-lTokkens) M B HEPaBHOBECHOW IUIa3Me B paMKax B
TP Py3nOHHO-IperihoBOr0 MPUOIKEHHS 1 HA OCHOBE KMHETHUECKUX ypaBHEHUI Bracosa.
Nsyuaercss aiexTpocTaTH4YEeCKOe B3aMMOEHCTBHE TBUIEBBIX YacTUIl. PaccMaTrpuBaercs OIpeeseHue
ANIEKTPOCTATHYECKON  CHJIBI  B3aUMOJICHCTBUS ~ 4Yepe3  MAaKCBEIUIOBBI  HATSDKCHUS,  HM3Y4aloTCs
TEPMOJAMHAMHYECKHE TIOTEHI[MANIbl CHUCTEMBI 3apAJ0B B pPAaBHOBECHOW M B HEPAaBHOBECHOH ILIa3Me.
OnpenensitoTcst yCIOBUS KPUCTAILTU3AIMN B HEPABHOBECHOH TLTa3Me.
PaccmarpuBaroTCcs fMHAMHYECKYE SIBIICHUS B IBUICBOU IJ1a3Me, BKITIOUAS ITBUICAKYCTUYECKIE BOHBI, SIBJICHHE
BS3KOCTH TIBUICBOM IUTa3MbI, TIpollecC HMOHHOH (DOKYCHPOBKM H JIMHAMHYECKOE OSKpaHHUpPOBAaHUE.
PaccMarpuBaroTCcs Takue MPUIOKEHUS MBUICBON TIa3Mbl KaK TIa3MEHHO-ITYYKOBBIC TEXHOJIOTHS TIONyYeHUS
HAHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX MAaTEpUalOB M aToMHas Oarapes Ha OCHOBE YIOPSIOYCHHBIX
TJ1a3MEHHO-ITBUIEBBIX CTPYKTYD.

1. leau u 3apauu

eap AUCUMNIMHBI
Henpto nmucuumnuasl «OCHOBBL (D)M3MKHM TBUICBOM MJIa3MbD» SIBIISIETCSI OCBOEHHE CTYACHTaMH
(dyHIaMEHTaNbHBIX 3HAHUM B oOmacTH (U3MKM HICAJbHOM M HEWACaJbHOM IJIa3Mbl, H3y4YeHHE
SKCIEPUMEHTABHBIX M TEOPETUYECKHX METOJOB HCCIEIOBAaHUS IIIa3Mbl, COAEpPIKAIIEH YacTHIIBI
KOHJICHCUPOBaHHOM JIUCTIEPCHON (a3bl.

3agaum AUCHUILUIMHBI
- ¢opmupoBanue 0a30BBIX 3HAHUI B oOnacTh (PU3MKM WACATBHOW M HEWACATIBHOW ILIa3Mbl Kak
JUCIUATUTHHBL, 0a3upyromeiics Ha oO0mepU3NIecCKuX M OOIIETEOPETUUYCCKUX 3HAHUAX (PH3UKOB H
o0ecrieunBaroIel pa3BUTHE COBPEMEHHBIX TEXHOJIOTHH;
- o0yueHHME CTYJCHTOB METOaM OIMCAHMS HEWJICAIbHON IUIa3Mbl, (DAa30BBIX IEPEXOMOB,
OKCIIEPUMEHTAIBHBIM U TEOPETHYECKUM METOAaM OIPEICICHUs OCHOBHBIX CBOWCTB HEWICAIBHOM
IIBUIEBOM TUIA3MBL.
- (opmMupoBaHHE MOAXOMOB K BBHINOJHEHUIO TEOPETHYECKHX HCCIEIOBAaHUN CTyAEHTaMHM B 00IacTH
(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 cHocoOGH  WCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC

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

Hay4YHbIX 3HaHUH B o0sacTu

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
(U3MKO-MaTEeMaTHYECKUX HAYK

ONBIT W PE3yJAbTaThl HAay4YHBIX HCCIEIOBAaHUN B o00nacTu
npodeccuoHaIBHON 1S TeTbHOCTH

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

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX
npobiemMax HayKH U TEXHUKH B 001aCTH cBOEH

poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb




OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 Cnioco6en BbIOMpaTh 1 (MIIN) PELICHUS

paspabarsiBarh moaxonsl K pemieHnto TUIoBbIX [OIIK-3.2  CmocobeH uConb30BaTh  MCCIIEAOBATEIBCKUE
Y HOBBIX 337124 B 00acTi npodeccHoHanbHOH |METOABI MPU PEUICHUH HOBBIX 3314, NPUMEHSS 3HAHHS B
JIESTEIIBHOCTH, YUYUTHIBasE 0COOEHHOCTH H pa3IMYHBIX 00IACTAX HAYKH (TEXHUKH)

OIPaHMYCHHUA PA3JIMIHBIX METOAOB PCIICHUA OIIK-3.3 Brnameer aHaIUTHUYECKUMU U BBIYUCIUTEIHLHBIMHU
METO/IaMH PEIICHUS, TOHUMACT U YYHUTHIBACT HA MPAKTHKE
TpaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN

[IK-1.2 CnocoGeH  BbABHrarb  THUIIOTE3bl, CTPOUTH
IMK-1 CriocobeH cTaBuTh, HOPMANTU30BbIBATL M |MaTEMAaTHYECKHE MOJEIU ISl ONHCAHHSA  HM3y4aeMbIX
pelars 3a/1a41, B TOM YUCJIe pa3padaTbiBarh U |ABICHUN U IIPOLECCOB, OLICHUBATH Ka4€CTBO Pa3paOOTaHHOM
UCCIIEJ0BaTh MATEMAaTUYECKHE MOJENIN MOJCIIN

U3y4acMbIX SBJICHUH U MPOLECCoB, CUCTeMHO  |[TK-1.3 CrocobeH NPUMEHSATh TEOPETHYECKHE W (W)
aHAJM3MPOBATh HAy4YHBIE IIPOOJIEMBI, OIYYaTh |9KCIIEPUMEHTAIBHBIE METOMBI MCCIIEIOBAHUN K KOHKPETHON
HOBbIE HAYYHbIE PE3ysIbTaThl Hay4YHOM 3ajade U  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabTaThl

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

3HATh:
- OCHOBHBIE CBOMCTBA HEHCAIBbHBIX CHCTEM;
- OCHOBHBIE IIPOIIECCHI, IPOTEKAIOIIME B PA3JIMUYHBIX TI'a30BbIX Cpelax IpHU TeHepaluy I11a3Mbl
paspsiioM MOCTOSIHHOTO Toka, BU-pa3psiioM, BHEIIHUM HMCTOYHMKOM HOHH3aLMU (B IMyYKOBOH H
(boTOpEe30HAHCHOM I1a3Me) U IPH TEPMUUYECKOM Harpese.

YMETb:
- [10JIy4yaTh PELIEHUs Ui TOUHO pellacMblIX 3a]1ay;
- BBINOJHATH OLEHKH IapaMeTpOB IBUICBOM IIa3Mbl — 3apsiia MbUICBBIX YACTHL, paauyca
9KpaHUPOBAHMS, TapamMeTpa HEUICATbHOCTH Ul OOOCHOBaHMM BO3MOXKHOCTH IPUMEHEHHS
MPUOIMKEHHBIX PEIICHUH.

BJIaJICTh:

Krnaccuuecknemu pemieHMsSIMH Kak — 3aad M3 OOJacTH TEPMOIUHAMUKH U CTATHUECKOH (DH3HKH,
(U3NYECKON KMHETHKH W TEOPHH 30HJIOB, TaK W 3a/1a4 M3 KypCOB TECOPETHUYECKON (DM3HMKH, QUINKU
TUIa3MBI | JIp.

Cpenu TOYHO peIIAEMBIX 3a/a4 B IEPBYIO OYEpe[b HEOOXOIMMO ClellaTh yIop Ha H3y4YCHUE
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 MBLIEBBIX 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 3apsia MbUIEBBIX 4 4 6
4acTul.

6 JuHaMu4eckue SIBICHUS B  MbUICBON 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.

Omnpenenenne mpUieBod I1a3Mbl. OO030p 0OLIMX CBOWCTB HU3KOTEMIEPATypHOH IJIa3MBbl,
coziepKaliei YacTUIbl KOHACHCUPOBAHHOMN TUCTIEpPCHON (ha3bl MUKPOHHBIX Pa3MEpPOB.

2. 3apsiKa MbUIEBBIX YaCTHIl B 0ECCTOIKHOBUTEIBLHOM TLIa3Me.

[Mpubnnxenne orpaHUYeHHBIX OpOUT. HeakpaHMpOBaHHBIN OTEHIIMA MBIJICBON YaCTHUIBI B paMKax
ypaBHeHHI1 Biacosa.

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

I'mnponunamuueckoe npubmmkenne. OOIacTb NPUMEHUMOCTH, OCHOBHbBIE ypaBHEHUS, IDAaHUYHbIC
ycioBus. [IpubnuxenHsie MeTOBI pemieHns. YuciieHHble METObl PELICHUST — METOJI PelaKcaluu U
METO/I KOHEYHBIX pa3HOCTEH. AININPOKCHMMALUSA PAcyeTHOIO IIOTEHLUANa IbUIEBOM YacCTHIIbI
noreHuanoM J[lebas. YcnoBue KpUCTAUIM3aLMU MBUIEBBIX 4YacTHL. YWCICHHOE MOJAEIMPOBAHUE
IIPOLIECCOB B IBUIEBOM IJIa3ME€ Ha OCHOBE HEJIOKAJbHOM MOJENU 3apsiiKu NbUIeBbIX dacTul. CBs3b
MOTEHIMAala C 3apsaoM. YcinoBue (POpMUPOBAHUS CIIOSI aMOHTIONSAPHOHN 1 Py3Hu.

4. q)OpMI/IPOBaHI/Ie JIOBYIIKH JIA 3apAKCHHBIX TIBUICBBIX YAaCTUI[ B TNIa3MC W B T'a30BbIX pa3psagax
Ppa3JIMIHBIX TUIIOB.

@®opmupoBaHHE JIOBYIIKM IS 3apsUKEHHBIX MBUIEBBIX dacTul] B IUiasMme. llbuieBas minasma B
HECaMOCTOSTEIILHOM Ta30BoM paspsae. OnucaHue W pe3yiabrarbl IKCIIEPUMEHTOB. UmMcieHHOe
MOZIEIIMPOBaHUE CTPYKTYPbl HECAMOCTOSITEIBHOTO paspsiza. PacueT CKOpOCTH HOHHM3AIMK Tasa.
JlokanpHass W HEJNOKaJbHAs MOJEIH HECaMOCTOSTENIBHOTO pa3psia. Pe3ynbraTsl pacdeToB WM X
CPaBHEHHE C SKCIIEPUMEHTOM.

5. Teopust 3xpaHUpPOBAHMS 3apsiia IBUIEBBIX YaCTHUL.

OKpaHWpOBaHWE 3apsja TMbUICBBIX 4YacTul. Teopus JleOas-Xrokkens. OKpaHUpOBaHHE B
HEPaBHOBECHOHW IUIa3Me B paMmkax B Iuddy3noHHO-IpeirihoBoro mpubmmkenus. JlnHeapuzanus u
®dypbe-npeodpazoBanue. [locTosHHBIE SKPaHUPOBAHUS B HM30TEPMHUUECKOW M HEU30TEPMHUYECKON
ma3Me, B IIa3Me ¢ CaMOCTOSITENIbHOM MOHHU3AIMEN U B IJIa3Me ¢ BHEIIHUM HCTOYHUKOM HOHU3aLUU
raza. Korna skpanupoBanus onuceiBaetcsi Teopueit J{ebas-Xokkens.

6. JlunaMHuuecKue SIBICHUS B IIBUICBOM IIJIa3Me.




[MeimeakycTudecknx BOJHBL. Bs3kocTh mbUieBoi minaszmbl. MonHas ¢okycupoBka. J[mHamudeckoe
SKpaHUPOBAHUE.

7. IlpunoxeHusl NbIJICBOM I1a3MBbl.

[Ina3MeHHO-ITy4YKOBbIE TEXHOJIOTHSI IOJNYyYEHUS HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIIHOHHBIX
MarepuasioB. ATOMHas 6aTapes Ha OCHOBE yNOPSAOYCHHBIX I1a3MEHHO-TIBIIIEBBIX CTPYKTYD.

8. BzanMozelicTBHE NBUIEBBIX YacTHUI U (POPMHUPOBAHHE YIIOPSIIOYCHHBIX CTPYKTYP.

BsaumopneiicTBrue NBUIEBBIX YacTHL M (OPMHUPOBAHHE YHOPSAOYEHHBIX CTPYKTYp. OHEprus
UIEKTPUUYECKOTIO TOJII CUCTEMBI JIByX 3apsDKEHHBIX MUKPOYACTHUI] B IUIa3Me. DJIEKTpOCTaTUdecKas
CHJIa  4Yepe3  MaKCBEJUIOBBl  HAaTsDKEHHsA.  B3ammoneicTBue B~ paBHOBECHOM  IUIa3Me.
TepMmonrnHaMHUECKHUE TIOTEHLIUABI CUCTEMBI 3apsJi0B B PABHOBECHOM Il1a3Me. DJIEKTPOCTaTHUECKast
SHEprusi  JIByX MAaKpO4YacTHI] B HepaBHOBeCHOW miasMe. IloTeHmman B3auMOAEMCTBHS ABYX
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 HPAKTHYECKHM 3aHATHSIM HEOOXOAMMO IOBTOPATH paHEE H3yYCHHBIE OCHOBHBIC
ompeneneHusi, GopMyIUPOBKU TeopeM. B Havasne 3aHATHs, KaK IpaBUIIO, MPoBoauTCs KopoTkuit (10-15
MHUHYT) OIpOC IO MaTepuaxy MpOIIEANIMX 3aHATUH B YCTHOH min nuchbMeHHOH (opme. OOBIYHO
NPUAEPKUBAIOTCS CIEAYIOMIEH CXEMbl: M3yUYEHHE MaTepHalia JEKIUU MO0 KOHCIEKTY B TOT K€ JCHb,
korjma Obuta mpociymiana Jjekius (10-15 MuHYT); TIOBTOpeHHME MaTepualla HaKaHyHE CIeaylolen
nexuun (10-15 MunyT), mpopaboTka yueOHOro Marepuaa 1o KOHCIIEKTaM JIEKLIUH, yaeOHOH 1 Hay4HOH
JUTeparype, oAroTOBKa OTBETOB HA BOIPOCHI, IPEIHA3HAUYEHHBIX JUIsl CAMOCTOSITENIbHOrO u3yueHus (1
Yyac HeNeNli0), MOArOTOBKA K IMPAaKTHYECKOMY 3aHATHIO, pemeHue 3amaq (1 dac). BaxHo moOuTHCS
[IOHMMaHMUs H3y4yaeMOro Marepuana, a He MEXaHWYEeCKOro ero 3amnomuHanus. [lpu 3arpynHeHun
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

kBaTuuKkanus: 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 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
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 aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
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 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM JUIsl OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAU€CTBO pa3paboTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHMN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
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 IIPOLECCCHI,

IPOTEKAOLIME B PA3JIMYHBIX Ia30BbIX cpelax IpH TeHEepaluu IIa3Mbl

pa3psaoM MOCTOSHHOTO TOKa, BU-pa3psjoM, BHENIHUM HCTOYHHKOM HOHM3AIMH (B ITyYKOBOH H
(boTOpE30HAHCHOM I1a3Me) U IPH TEPMHUUYECKOM Harpese.

- BBIIIOJHATL OHLCHKH IIapaMCTpPOB IIbUICBOM MNIa3Mbl — 3apsgaa  ObUICBBIX YaCTUIl, paauyca

000CHOBaHHMH BO3MOKHOCTH IIPUMCHCHUA

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

BJa/IeTh:

Knaccuueckuemu pemeHusIMH Kak

3aga4d Hu3 obOmacTu TCpPMOANHAMUKHU U CTaTUYCCKOU (1)I/ISI/IKI/I,

(U3NYECKON KMHETHKH W TEOPHH 30HJIOB, TaK W 3a/1a4 M3 KypCOB TECOPETHUYECKON (DM3HMKH, QUINKU

IJ1a3Mbl U 1p.

Cpeau TOYHO pemraeMbIX 3ajad B IEPBYIO OdYepedb HEOOXOAMMO clenaTh YIOp Ha H3y4YeHHe
OJHOMEPHBIX 33Ja4, CTALIHOHAPHBIX U MPOCTENIINX HECTAMOHAPHBIX 33]1a4.

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



C 1enpio KOHTPOJISE OCBOCHHUS OOy4arOIMMHUCS Y4eOHOro Marepuajia MPOBOAMUTCS YCTHBIH ONpPOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

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

1. Onpenenenve mpuieBor mia3Mbl. CBOWCTBA HU3KOTEMIIEPATYpPHOM TUIa3MBbl, COAEpIKallel 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. TunpoamHamuyeckass MOJENb MPOIEcca 3apAIKH TBUIEBBIX YACTHI[ B IJIa3Me IMPH MOBBIIIEHHBIX
JIABJICHUSX.

4. 3(1)(1)CKTI/IBHBIG TpaHUYHBIC YCIIOBHA B paMKax FHI[pO,Z[HHaMH‘IeCKOfI MOZCIIHU MEPCHOCA JICKTPOHOB U
HWOHOB.

5. Pemrenue ,ZIep;[rHHa JIA onpeAcICHUA 3apsja ITbUICBBIX YaCTUILl B IJIa3ME€ IIPU NOBBIIICHHBIX
JaBJICHUAX.

6. MGTOI[ peiaakcanuu JJisd peCHUs 3ala4i O 3apsAJKE NbIJICBLIX YAaCTUI] B IJIA3MC IIPH IHOBBIIMICHHBIX
JaBJICHUAX.

7. Meron KOHEUHBIX pa3HOCTEW AJsl pelleHHs 3aJadyd O 3apsiKe MBUIEBBIX YaCTHUI[ B IUIa3Me IpHU
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. DkpaHupoBaHHE B IIIa3M€ C CaMOCTOSATEJILHOM MOHM3aLKEN U B IIJJa3ME C BHEIIHUM MCTOYHHKOM
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. TepMO,E[I/IHaMI/ILIeCKI/Ie MOTCHIMAIbI CUCTCMbI JIBYX 3apsKCHHBIX MHUKpPOYACTHUL] B paBHOBeCHOfI
ia3me.

24. OmpeneneHue CHIIbI B3aUMOAEWUCTBUS NIBYX 3apsXKEHHBIX MBUIEBBIX YACTHI] Y€pPE3 MAaKCBEIJIOBBI
HaTSHKEHUS.

25. TloreHuuan B3auMOICUCTBUSL [JByX MAaKpOUacTHUl] B HEPAaBHOBECHOM ILIa3Me. YCIOBHUE
KpUCTaJUTU3AllMH B HEPAaBHOBECHOM IIa3Me.

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

28. CrpykrypHblii  ¢dakTtop W JAByXYacTH4yHas  (yHKIMSI  pachpelieNieHus.  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) Ompenenenue cuiibl B3auMOJCHCTBUS JBYX TOUYEYHBIX 3apsOB Ha OCHOBE MAKCBEILIOBA 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.

[Tpumepsl 5K3aMEHALMOHHBIX OWJICTOB (3alaHMii, TECTOB M JAp. MaTepHalOB, HCIOJIB3YyEeMBIX UL
MPOBEICHUS 3a4eTa, IK3aMeHa):

1.

A) Kunerndeckoe ommcaHue Ha OCHOBE ypaBHEHUH BiacoBa pacrpenesieHusi MOTEHLMANa 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 ypaBHeHus1 bonbiiMana B ABy4JICHHOM MPUOJIMKEHUN YPaBHEHHUS HETOKAJIbHOW MOIEITH
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 «ormmuHo (10)» BeIcTaBIgeTcs O0OyyalomeMycs, €cClid OH IIOKa3all BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;

olleHka «omM4HO (9)» BBICTaBNUsSETCS OOYydYalONIEeMyCs, €CJIM OH IO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, NIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a71a4, CBOOOIHOE M NIPaBHIbHOE 000CHOBaHHE
NPUHATBIX PEHICHUH, HO TMPH 3TOM OBUIM JOMYIICHBI HEOOJbIINE HETOYHOCTH, KOTOPHIE OBLIH
CaMOCTOSITEIIbHO OOHAPYKEHBI ¥ UCTIPABIICHBI;

OlleHKa «OTIMYHO (8)» BBICTABNETCS OOydYaIONIEMyCs, €CJIM OH IOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATBIX pEIICHWH, HO TNPH ITOM OBUIM JIONMYIIEHBI HEOOJIBIINE HETOYHOCTH, KOTOPBIE MOCIe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKa «xopomIo (7)» BHICTABISIETCS 00yYarOMEeMyCsl, €CJIM OH TBEPJIO0 3HAET MaTepHrall, FPaMOTHO H 1O
CYIECTBY H3JaraeT €ero, ymeeT IPHUMEHATh IOJIy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HETOYHOCTH B OTBETE HJIH JEIaeT HeCYIIeCTBEHHbIC OUIMOKY IPH PEIICHUH 33/1a4;

OLICHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U O
CYIIECTBY H3JIaraeT €ro, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO [OIMYCKaeT
HeOOoJIbIINE OMMOKHN B OTBETE U (WJIN) TIPH PEIICHUH 3a]1a4;

OLICHKA «XOpomIO (5)» BBICTABISIETCS 00yYarOMEeMyCsl, €CJIM OH TBEPJO0 3HAET MaTepHall, FPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, yMeeT NpPUMEHATh IIOJyYeHHbIE 3HAaHHS Ha MPAaKTHKEe, HO OTBEYaeT
HEYBEPEHHO U (WJIN) JOMYCKAeT OUIMOKY IPH PEIICHUH 3a/1a4;

OLICHKA «YIOBJETBOPHUTENBHO (4)» BBICTABISICTCS OOy4aromeMmycs, MokaszaBlieMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTMYECKOW TIOCIIEA0BATEILHOCTH B U3JIOKEHUH ITPOTPAMMHOTO MaTepuasa, €CIi PU 3TOM OH BJIaJeeT
OCHOBHBIMHU pa3zieiaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJbHEHIIEro 00y4eHnsT 1 MOXKET
NPUMEHSATH MTOJTYYCHHBIC 3HAHU 10 00pasily B CTaHAapPTHON CUTYaIINH;



OLICHKA «YJIOBJETBOPHUTENbHO (3)» BbICTABIsAETCS OOy4aroleMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETOUHble (POPMYIMPOBKM Oa30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOHW II0CJIEZ0BAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO MaTrepuana, He BIaJCIOIIeMy
HEKOTOPBIMH pasieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJYYCHHbIE 3HAHUA II0
o0pasily B CTaHAAapTHOM CUTyallny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydaromeMycsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUILINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIC 3HAHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsETCS O0ydarOUIeMycsl, TOKa3aBlIeMy IOJIHOE HE3HaHHE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

IIpn mpoBeneHuM sSK3aMeHa CTYAEHTY mpenocrasisercs 35-50 MHHYT Ha IMOATOTOBKY OTBETa IO
BBIOpaHHO# Teme W penieHuto 3aaaun. OTBeT cryaeHTta jiutes 15-25 munyt. Ecnm 3agada peniena
HENpaBWIbHO, CTYACHTY YKa3bIBAaCTCsl Ha €ro OIIMOKY W TNpeAjaraeTcsl peliuTh 3aHOBO C YYETOM
3aMe4aHusl.

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



