degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: KauecTBeHHbBIE METOBI THAPOIMHAMUKHI
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa teopernueckoi puznku um. JI.J1. Jlannay

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBo KOHTPOIBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocraBui: B.II. Kpaiinos, n-p ¢us.-mart. Hayk, mpodeccop

[Iporpamma obcyxieHa Ha 3acefanuu kKadenpsl Teoperudeckoi husuku um. JI.JI. Jlannay 28.05.2021



AHHOTANMA

Kypc nexuuii mocBsiieH aHAIMTHYECKUM W NPUOIMKEHHBIM METOAAaM OINMCAaHUS Pa3jIM4YHBIX pa3ieiioB
MEXaHUKU CIUIOUIHBIX cpel. OCHOBHOE BHMMaHME yienseTcsl pU3MYecKOod M KaueCTBEHHON MHTEpIIpeTaluu
Teopuu. Pa3BuTbie METOABI MO3BOJSIOT MPABHWIIBHO OLICHUTH MOPSAKH (PU3NYECKUX BEIMYUH B Pa3IUYHBIX
JIMHEWHBIX U HEIMHEHHBIX IMIPOANHAMUYECKUX MIPOLIECCaX.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

Z[aTL CTyACHTAaM 3HAHUA B 00JIaCTH OIKCAHUS PAa3JINYHBIX KBAHTOBBIX (1)I/I3I/I‘IGCKI/IX SIBIICHUM U MCTOABI

MMOCTPOCHUA COOTBETCTBYHOLIUX
HCTIPOTUBOPCYUBOCTL  CUCTCMBbI

MaTeMaTHU4ICCKHUX
OCTYJIaToB,

MoJeTICH,
IIOJIOKCHHBIX B

MOKa3aTh
OCHOBY

COOTBCTCTBUC n
KBaHTOBOM TCOpUHU,

CyHICCTBYOIIUM 3KCHECPUMEHTAJIbHBIM JaHHBIM, YTO IMO3BOJISICT CHUTATh TCOPHIO I[OCTOBCpHOfI. I[aTL

HaBBIKM, TI03BOJISIOIIUC
(u3NIECKOMY SIBIICHUIO.

IIOHATH

3agauu AU CHUILIHHBI

aJACKBATHOCTb

TEOPETHUYECKOM MOJENN COOTBETCTBYIOLIEMY

* H3ydeHue CBOMCTB TOYHO pELIAEMBIX 3aJa4-MOJIEIeH TUAPOAUHAMUYECKUX CUCTEM;

¢ MU3YYCHHC HpI/I6JII/I)KeHHBIX METOAOB PCHICHUS 3a1a4 THAPOANHAMUKU

¢ MU3YUYCHHC MCTOAOB OIMMCAaHUs CIOKHBIX CUCTEM

¢ OBJIAACHHUC MCTOAaMU T'MAPOAUHAMUKU [JIS1 OITMCAaHUA CBOICTB Ppas3InIHbIX (i)I/ISI/IT-IeCKI/IX CHUCTCM.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-3 Cniocoben BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.1 Cnocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyuust

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
HCCJICAOBAHUS CaMOCTOSITEIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:




[ HOCTy.TIaTBI " NPpUHIUIBI THAPOANHAMUKA, MCTOABI OITMCAHUA TUAPOAUHAMUYCCKUX CUCTCM, CBS3b
COCTOSIHUH U OIIepaTopoB € Ha6J'IIOI[aeMLIMI/I 1 UBMCPACMBIMU BEJIMIMHAMMU,
OCHOBHBIC CBOICTBA TOYHO peuracMbIX MO,Z[CJ'IGI\/’I TUAPOANHAMUYCCKUX CUCTCM;
OCHOBHBIC HpI/I6JII/I)KeHHBIe MCETOAbI PCHICHHUSA 3a1a4 MCXaHUKU CIIJIOIIHBIX CPEI;
MCTOAbI OMMUCAaHUA CJIOKHBIX U HC3AMKHYTBIX CUCTCM,
MCTOAbI U CITOCOOBI OITUCAHMS CUCTEM MHOT'HX qacTull B FPII[pOI[PIH&MPI‘ICCKOﬁ TCOPUH,
MCTOAbI OMNHUCAHUA PpPaACCCAHHUA MHUKPOYACTUI[ B TIa3ax; OIHNCAHUC B3aI/IMOI[GI7ICTBI/I$I
SJICKTPOMArHuTHOI'O U3JIYUCHHS C ra3aMu.

I B

YMETB:
[l Onpenenars cpegHue 3Ha4eHUs (HU3NUECKUE BEINYUHBI) THIPOIUHAMUUECKUX CHCTEM;
[J TIpuMeHsTh pa3HOOOpa3Hble MPUOIMKEHHS U1 OLIEHKH THAPOINHAMHYECKUX MIPOLIECCOB;
[J  NIpuUMEHATH CTAalMOHAPHYIO TEOPUI0 BO3MYILEHUH Ul ONpeneieHUs PaclpOoCTPaHEHUs 3ByKa B
OKEaHe:
[l BbIUUCHATH AU depeHIanbHbIe CEYeHUS pacCces I HAHOYACTHUI PA3INYHBIMH TOTCHINAIAMH;
[J ompenensTs BO3MOXKHBIC CLICHAPUH TYPOYIEHTHOCTH.
BIIAJIETh:
[J OCHOBHBIMU METOJAMHM PELSHUs 3a/1ad Pa3JIMUHbIX CUCTEM MHOTHUX TeEJI;
O HaBBIKAMH TEOPETHYECKOIO aHalIM3a pPEaJbHBIX 3aJad, CBS3aHHBIX CO CBOWCTBaMHU
MHUKPOCKOIMMYECKUX U HAHOCUCTEM, 00IaJaloNNX KaK JUCKPETHBIM, TaK M HEIPEPHIBHBIM CIIEKTPaMH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 I'maponnnamuka ropeHus raza 2 2 3
2 3BYKOBBIE BOJIHBI. 2 4 3
3 Konseknus u nuddysus 2 2 4
4 OpHOoMeEpHOE TeueHHue raza 2 2 4
5 [1nockoe Teuenue rasa 2 2 4
6 [ToBepxHOCTHBIE SIBICHUS 2 2 3
7 [Torpanuusslii cioii. 2 2 4
8 Temnmonepenaya B )KUIKOCTH U Ta3e 2 2 4
Teuenne BA3SKOTO Ta3a W BS3KOU
9 2 4 4
KHUIKOCTU
10 Teuenne wnneanbHOM KUIKOCTH W €TI0 4 > 4
(duzndecKast HHTepIpeTaIus
11 TypOyneHTHOCTb 4 2 4
12 |YmapHble BOTHBI 4 4 4
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)



Cemectp: 1 (Ocennwii)
1. l'mapoanHaMuka ropeHus ra3a

Mennennoe ropenue. Jleronamus. PacnpocTtpanenue BonHBI AeToHAIMU. COOTHOIICHHE MEXIY
Pa3IMYHBIMU pEeKUMaMU TopeHnsa. KOHIeHCAllMOHHBIE CKauKH.

2. 3BYKOBBIC BOJIHEI.

CKOpOCTh 3BYKOBOW BOJIHBI. DHEPrHs W HMIIYJbC 3BYKOBBIX BOJIH. PacrmpocTpaHeHHe 3BYKOBBIX
KonecOanuii. M3nmydeHue 3Byka KoneOmommMcs TeiaoM. M3iaydeHue 3ByKa MyJIbCHPYIONIMM TEJIOM.
Paccesinue 3Byka Ha mpersITCTBUsX. PaccesHue 3Byka Ha MalbiX ydacTuiax. J[BmkeHHe Ten mon
JeicTBHEM 3ByKa. 3BYKOBBIC BOJIHBI TMPU KOJECOAHHSIX TeMIeparyphl usiydarens. PacnpocTpaHeHue
3Byka B TpyOkax. [loriomieHne 3Byka. AKYCTHUYECKOE TEUYCHHE. |eoMeTphuecKas aKyCTHKA.
CoOcTBeHHbIE KOIeOaHus.

3. KonBekuus n nuddysus

CBoOomHasi KOHBEKIMS HAarpeTod JKUAKOCTH. KOHBEKTHBHasT HEYCTOMYMBOCTH HEMOIBHKHON
*’uakoctu. Bocxomsame nmoroku Harperoro rasza. Koaddumumentst muddysuun u tepmonuddysun.
Juddy3ust B3BENICHHBIX YaCTHII B KHUJIKOCTH.

4. OgHOMEpHOE TEeUYeHHE ra3a

Ucrteuenne rasa uepe3 como. Bsiskoe TedeHuwe cxkuMaemMoro raza mo Tpyoe. OmHomepHOe
aBTOMOJICIbHOE TedeHue. XapakrepucTuku. MaBapuantel Pumana. CunbHBIA B3pBIB B arMocdepe.
Teopus MENKON BOMBI.

5. ITmockoe TeyeHUe ra3a

[TorennmansHoe TeyeHHe CokumaeMoro rasa. CBepx3BykoBoe oOTekaHue yria. CranuoHapHbIE
npocThie BOJHBL [lepexon uepe3 3BYKOBYIO CKOpPOCTb. OOTEKaHHE CO 3BYKOBOHW CKOPOCTBIO.
Jlo3ByKOBOE OOTEKaHNE TOHKOTO Kpbula. CBEpX3BYKOBOE OOTEKaHHE KPbLIA.

6. IloBepXHOCTHBIE sIBJICHUS

JBuxenne xuakoctd Mo kamwuisipam. @opmyna Jlanmaca. Kanwmisipaele BomHbl. Bnushue
a71cOpOMPOBAHHBIX HA ABMKEHUE XKHUIKOCTH.

7. IlorpaHU4HBIN CITOM.

JlaMyHapHBI TOTPaHUYHBIN CIOW. YCTOWYMBOCTH TE€YEHUS B JIAMUHAPHOM IIOIPAHUYHOM CIIOE.
Jlorapudpmuueckuit npodpmib ckopoctu. TypOyneHTHBIN norpaHnuHbli cinoil. TypOyneHTHOe TeueHune
B TpyOax. Kpusuc conporusnenus. [lonbemHas cuiia TOHKOTO KpbLIa.

8. Teruonepenaya B )KUAKOCTH U Ta3e

Pacnpoctpanenune Ttermnotrel B cpene. HenuneilHas TemnonpoBOAHOCTh. Teruionepenada nOpu
OO0TeKaHWU TeN JXKUAKOCThIO. HarpeBanue Tenm mpu oOTEKaHWUM WX KHUAKOCTBIO. Teronepenada B
JIAMUHAPHOM TIOTPaHUYHOM cioe. Terionepenada B TypOyJI€HTHOM MTOTPAaHUYHOM CIIOE.

9. TeueHnE BI3KOrO ra3a U BI3KOU KHUAKOCTHU



Teuenne uepe3 TpyOku M mopsl. [[BumkeHue Ten B kuakocTH. JlamunapHbiii cien. Ilormomenue
SHEPTHH B BSI3KOH kuaKoCTH. TeueHue mo TpyOe. BsaskocTh cycnieH3uil. 3aryxaHue rpaBUTAIMOHHBIX
BOJIH.

10. Teyuenne uaeasbHOM XUAKOCTH U €T0 (PU3MUYECKasi HHTEPIIPETALIUS

OOtrekanue TeN IKHIKOCTHIO. [paBUTAlMOHHBIE BOJNHBI Ha TOBEPXHOCTH kujkocTtd. Cuia
COTIPOTHBIICHUS TIPY TIOTEHIIUATHHOM OO0TeKaHWU. BHYTpeHHUE BONHEBI B BOZC. YCIOBUE OTCYTCTBHS
KOHBEKIIUH.

11. TypOyneHTHOCTD

Paspuras typOynentHocts. TypOyneHtnbiii cnen. Pemakcamus TypOyneHTHOro Teuenus. Mopenb
Oeiirenbayma. PeHOpManM3allMOHHBIE TPYNIBL. YCTOHYHMBOCTH TedeHUss 1o Tpybe. CTpaHHBIH
arrpakrop. Teopma JKXykoBckoro.

12. YnapHbie BOJIHBI

CraunoHapHBIi TOTOK CXHMMaeMmMoro rasa. YyaapHas aauabara. CrnaOble ymapHble  BOJHBI.
Pacnpoctpanenue ynapHoii BonHbel 1o TpyOe. Llupuna ymapHbix BoiH. CONMTOHHAs CTPYKTypa
¢bponTa ynapHoit BonHbl. HeycroiunBocTs ynapusix BonH. Ciabble pa3peibl. Kocas ynapHas BojiHa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaATEILHOTO
npouecca 1no JUCHUILInHe (MOIYJII0)

a) HeoOxonumoe 00opynoBanue [Uist JISKIMIA ¥ MPAKTUUECKUX 3aHATUIN: CTaHIapTHAS ydeOHast
aymuropus. JKenarespHO Takke MPUMEHEHUE MYJIBTHMEIUHHOTO 000py10BaHUs (IIPOEKTOP), IS
Jy4YIIeld OpraHu3aluy JSKIUH.

0) HeoOxonmumoe nporpaMMHOe obecriedeHue: He TpedyeTcs.

B) O0ecrieueHre caMOCTOATENIFHOM paboThl: HaJM4YKe Y4eOHMKOB U 3aJaYHUKOB IO KypCy
TeopeTHIeCKON (PU3NKK BOOOIIE U KBAHTOBOM MEXaHUKH B YACTHOCTH B OMOIMOTEKEe MHCTUTYTA,
noctyn B IHTEepHET [UIsl TOJTyYeHUsT BCIIOMOTaTeIbHOTO Y4eOHOTO M KOHCYJIBTaTUBHOTO Mareprasa Ha
caiite kadeapsl TEOPETUIECKON PU3HUKH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Teopernueckas pusuka [Texcr] : B 10 . T. 6 : ['unpoguHamuka : yued. mocoOue i By30B : peK.
M-Bom obOpazoBanus Poc. ®eneparnuu / JI. J1. Jlangay, E. M. JIudmmn ; nox pen. JI. I1. [TuraeBckoro
.— 5-e m3x., crepeorurr. — 3-e us., nepepad. — M. : @usmarnur, 1986, 1988, 2003, 2006 .— 736 c.
2. KauecTBeHHble MeTOIbI B (U3UUECKOM KMHETHKE U ThaporazonuHamuke [Tekcr] : yue6. mocobue mis
By30B / B. I1. KpaitnoB .— M. : Beicmias mkomna, 1989 .— 224 c.
3. Jlekumu o M30paHHBIM MpoOieMaM MEXaHUKH CIUIOHbBIX cpef [ Teker] : [y4ueb. mocobue Jiist By30B]
/ B. I1. KpaitnoB .— [loaronpyausiii : MaTemnext, 2014 .— 120 c.

JomnonHutenbpHas auTeparypa

1. AbpukocoB, A. A. OcHoBsl Teopun MeTauioB [Tekct] : [yue0. mocobue s By30B] / A. A.
AOpPHKOCOB. - 2-¢ U3/1., I01. U uctp. - M. : ®uszmarnut, 2009, 2010

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)



He npenycmorpeno.
9. MeTonuyeckne yKazaHus JJIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

* H3ydeHue CBOMCTB TOYHO pELIAEMBIX 3aJa4-MOJIEIeH TUAPOANHAMUYECKUX CUCTEM;

* M3yuYeHME MPHUOIMKEHHBIX METO/IOB PEIICHHUS 3a/1a4 THAPOIUHAMUKHY;

* U3Y4YEHHE METOJIOB OIMCAHUS CIIOKHBIX CUCTEM:

* OBJIJICHHE METOJaMU TUAPOIMHAMUKY JUIS OITUCAHUS CBOMCTB Pa3INYHBIX (PU3NYECKUX CUCTEM.



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
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay
Kypc: 1
kBaTuuKkanus: MarucTp

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

Pa3paborunk: B.II. Kpaiinos, n-p ¢us.-mart. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 Cnioco6eH BbIOMpaTh u (MIIN)
pa3pabaThIBaTh MOJAXO/BI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (prKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3THUINS

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyuust

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX PE3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBe UieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MK-2.1 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «KauecTtBeHHEIC MCTOAbI THAPOAUHAMUKI) 06y‘laIOH.IHI>iCH JOJIKCH:

3HAThb:

(1 Tloctynarbl U MPUHIUIBI THAPOAMHAMHUKH, METOABI OMUCAHUS THAPOINHAMUYECKUX CHUCTEM, CBA3h
COCTOSTHUH U OTIEPaTOPOB C HAOIOAAEMBIMU U U3MEPSIEMBIMU BEJTMIUHAMU;

I o

METOBI

yMeThb:

OCHOBHBIE CBOMCTBA TOYHO peuracMbIX Mojienei TUAPOANHAMHYCCKUX CUCTEM;
OCHOBHBIC HpI/I6J'II/DK€HHBIG MCTOAbI PCIICHUS 3a1a9 MCXaHHUKHU CIUIOIIHBIX CPEII;
METObI ONIMCAHUS CJIOKHBIX U HE3AMKHYTBIX CUCTEM;

MCTOABI U CIIOCOOBI OIMHCAHUS CUCTEM MHOTUX qaCTHIl B FH,E[pOZ[HHaMH‘IeCKOﬁ TCOpHU,
OrnucaHust PacCCAHUA
QJICKTPOMArHUTHOTO U3JIYyYCHUS C ra3aMu.

MUKpOYACTHUL] B TIa3ax; OIIMCAHHUC B3aUMOJICCTBHUS

[0 Omnpenensts cpeaHue 3HaueHUs ((PU3NIECKUE BETMUNHBI) THAPOAUHAMUYECKIX CHCTEM;
[l mpuUMEHSTh pa3HO0Opa3Hble MPUOIMKEHHS IS OLICHKH THAPOANHAMUYECKUX IIPOIIECCOB;

U
OKeaHe:

MNPUMCHATH CTAHUOHAPHYIO TCOPHUTIO BOSMYH_ICHI/Iﬁ AJId onpeACJICHUA PaClpOCTPaHCHHA 3BYKa B

[ BRIYUCIATH TU(depeHIHaIbHBIE CEUECHHs PACCESIHUS HAHOUACTHILL PA3JINYHBIMH [TOTEHIHAJIAMHY;
[l ompenensiTh BO3MOXKHBIC CIIECHAPUU TypOYyIEHTHOCTH.

BJIAA€Th:

[0 OCHOBHEIMU MCTOAaMH PCUICHUSA 3a4a4 PA3JIMYHBIX CUCTCM MHOTUX TCJI;

U HABBIKAMU TEOPETUYECKOTO

aHalin3a peajIbHbIX

3aJa4, CBijA3aHHBIX CO CBOMCTBaMU

MHUKPOCKOIIMYCCKUX U HAHOCUCTEM, OGJ’Ia,I[aIOH_II/IX KaK JUCKPCTHBIM, TaK U HCIIPCPBIBHBIM CIICKTPaMHU.



3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO



3. llepeyeHb THNOBBIX KOHTPOJIbHBIX 3aaHUIi, HCMOJIb3YyeMbIX /ISl OLEHKH 3HAHUI,
YMeHUil, HABbIKOB

ATTCCTaHI/IH IO JUCLHMIIIIMHE «KauecTBeHHEIE MCTOABI THAPOJUHAMUKNY OCYHICCTBIIACTCA B
(bopMe ca4u UTOTOBOI'O 3K3aMCHaA ITOCJIC OCCHHETO CCMCCTpPa N3YyUCHH.

YMeHus 1 HaBBbIKM CTYJIEHTOB OIPEAEISAIOTCS 110 UTOraM CIayM JOMAlllHUX 3a4aHui. Tumnosble
3aJ]auM U yIpaKHEHUs pa30uparoTcs Ha CEMUHAPCKUX (MIPAKTUYECKHX ) 3aHATUSAX. AHAIOTHYHBIE
3a/1a4M U YIPaXKHEHUSI CTYIEHTHI JOJKHBI PELLIUTh CAMOCTOSITEIILHO, UCIIOJIb3YS
PEKOMEHIOBaHHYIO JIUTEPATYPY. HaBBIKM CTYI€HTOB ITPOBEPSIIOTCS B PE3YIbTATE PEILICHUS
KOHTPOJIBHBIX PabOT, KOTOPBIE MPOBOISTCS BO BPEMsI ayIMTOPHBIX 3aHATHH. 3a1auu
AHAJOTMYHBI TUIIOBBIM 33J1ayaM, BKJIFOUEHHBIM B JOMAIlIHHUE 3aJaHus, KaK paCCMOTPEHHBIX Ha
CEMHUHApPCKUX (MPAaKTUYECKUX ) 3aHATUAX, TaK U MIpeIaraéMblX JJi CAaMOCTOSATEIBHOIO
pelieHus. 3aJjaHusl KOHTPOJIBHBIX Pa0OT OIICHEHBI B OINPE/ICJICHHYIO CyMMY OalJIOB, YTO
[I03BOJISIET OLICHUTh YPOBEHb YMEHUS U HABBIKOB CTYJIEHTOB.

IIpuMepsl KOHTPOJIBHBIX 3aJaHUN:

1. Onpenenutb OCHOBHBIE CBOWCTBA AJIEKTPOHEUTPAJILHOM I1J1a3Mbl

A. BpI4ucnIuTh NOJISIPU3ALMOHHBIN OIIEpaTOp U panyC 3KPaHUPOBAHMS HU3KO TEMIIEPATYpPHOI
IIJIa3MBl.

b. Onpenenuts NpoCTPaHCTBEHHYIO M BPEMEHHYIO AUCIIEPCHUIO TOISAPU3ALIMOHHOTO OIIEpPAaTopa B
Mpeese BBICOKOW INIOTHOCTH.

B. Onpenenuts nonpaBku K ypaBHEHUIO COCTOSIHUSI HU3KO- U BBICOKOTEMIIEPATYPHOU IJIa3MBI.

30. [lepeyeHb TUNOBBIX KOHTPOJILHBIX 33JaHM I, HCIIOJIb3yeMbIX 1JIS1 OLICHKU 3HAHM,
YMeHUi, HABBIKOB

Hrorosas OK3aMCHallMOHHAasA OLICHKA BBICTABIACTCA CTYACHTY C YYCTOM OLCHKHU €TI0 pa60TI)I B
CEMECTPE, CAAYN JOMAIITHETO 3aJaHNs, 3allIUThI KprOBOﬁ pa6OTBI.

DK3aMeH MPOBOJUTCS B yCTHOU (hopMe.

bunetsl MoryT cocTosiTh U3 3 — 5 OTHOCUTENIBHO MPOCTHIX BOIIPOCOB M BOIIPOCa (BOIIPOCOB)
MOBBILIEHHOMN CJI0XHOCTH. [IpocThie BOIIPOCHI OLIEHMBAIOT YPOBEHb 3HAHUU. CII05KHBIE BOIIPOCHI
OLICHMBAIO YPOBEHb YMEHUM U HABBIKOB.

[Tpumep Gusneta ¢ BopocaMu pa3HOToO YpOBHS:

1. Beruncnurs aMInIMTyly TYHHEIBHOTO TOKA JJI ClIy4das KOHTAKTa ABYX OJMHAKOBBIX
CBEPXIPOBOJHUKOB.

2. Haiitu ypaBHeHue cocTosiHuS U1 Mosienu Xab0ap/a ¢ 6ECKOHEUHBIM OTTAIKUBAaHUEM.
3. BbruncnuTh aMIuTy 1y paccesiHusl CIIMHOBBIX BOJIH B puOnmkenuu bopha-Jlaiicona.

4. 3anucaTh JECTHUYHOE YpaBHEHHE JJIS IBYX BO30YKJIEHHI C POTUBOIOIOKHBIM 3HAKOM

MPOEKIINY CIIUHA, OTHOCAIINXCA K HUKHEH xab0ap10BCKOIl 30HE.

Otger cryzaeHTa onieHuBaercs 1o 10-0annpHoi mIkase.

40. Kputepun oueHnBaHust



CTyneHThl, OMy4YHBIINE 32 paboTy B CEMECTpe K Hayally SK3aMEHAIMOHHOM CECCUU OLIEHKY
«HeyaoBIeTBOpUTENbHO» (MeHee 30% ycBOeHHs MaTepHualia), CHUTAIOTCS HE YCBOMBIIUMU
MaTepuail U He BBINOJIHUBIINMY 33JIaHUS Kypca, [I09TOMY K 3K3aMEHY HE JIOITYCKatOTCA.
CryneHTsl, OTBETHBIINE Ha 4 BOIPOCA, MOJIYYaeT OLICHKY «OTIMYHOY ().

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CXEMOM:

OneHka basubr Kpurepun

10 10 6amtoB 3a PK3aMEH U OIICHKA 3a padOTy B ceMecTpe He
HUXe 8.
9 6au10B 3a 9k3ameH U 10 6amioB 3a paboTy B ceMecTpe

9 9 GaJuToB 3a 3K3aMEH M OIleHKa 3a pPaboTy B CEMeCTpe HE
OtnuuHO Huxe 8.

8 8 OayTOB 3a AK3aMEH U OIICHKA 3a paboTy B ceMecTpe He
HUXe 6.

7 GasuioB 3a 3K3aMeH u Oosiee 8 6aIoB 3a paboTy B
ceMecTpe

7 7 6aJUI0B 3a 9K3aMEH U OLIEHKa 3a paboTy B ceMecTpe He
HIUXKE 5.

6 6ayIoB 3a 9K3aMeH U Ooree 8 6aroB 3a paboTy B
ceMecTpe

6 6 6aJUI0B 3a 9K3aMEH U OLIEHKa 3a paboTy B ceMecTpe He
HIUXKE 5.

5 6ansioB 3a 9k3aMeH u Ooree 7 6arioB 3a paboTy B
ceMecTpe

Xopoltiio

5 5 06aJuIoOB 3a 9K3aMEH U OICHKA 3a paboTy B ceMecTpe He
HIDKE 3.

4 4 Oayuia 3a HK3aMEH U OLIEHKa 3a paboTy B CEMECTPE HE
YJIOBJIETBOPUTEIHHO HIDKeE 3.

3 3 Gajuia 3a K3aMEH M OIleHKa 3a padoTy B cemecTpe 3.

N

2 Gana 3a DK3aMEH U OlIeHKa 3a paboTy B cemecTpe 3.

HEYAOBJICTBOPUTECIILHO

1 1 Gasyut 3a HK3aMeH | OlleHKa 3a paboTy B cemecTpe 3.

5. MeToauyeckue MaTepualibl, onpeaejsionye Npoueaypbl olleHHBAHUS 3HAHUI, yMeHHH,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

CTyneHThl, JOMYIICHHBIE K 9K3aMEHY, OTBEYAIOT Ha BOMPOCH! OHIIeTa, UMes BO3MOXKHOCTh Ha
MOATrOTOBKY He MeHee | yaca. OTBETHI MPEACTABISAIOTCS B TUCBMEHHOM BHJIE, TIO KOTOPBIM
IPOBOJUTCS YCTHOE cOOEceI0BaHNUE.

OrieHka 3a OTBET Ha OWJIET BBICTABJISIETCS B COOTBETCTBUU CO CIICTYIOITUM KPUTEPHUSIMU:
CTyneHT, OTBETUBIINI MPAaBUIBHO

Ha | Bompoc, moaydaeT oneHKy «HeyaoBm (1);

Ha 2 BOMPOCa, MOJIy4aeT OLEHKY «yA0BM» (3) wiu (4), B 3aBUCUMOCTH OT MOJHOTHI MIPaBUIIHHBIX
OTBETOB M OTBETOB Ha JIPyTHe€ BOMPOCHI;

Ha 3 BOMpOcCa, MOJIy4aeT OLEHKY «xopotioy (5), (6) umu (7), B 3aBUCHIMOCTH OT TOTHOTHI
MPaBUJILHBIX OTBETOB U OTBETOB HA JIPYTHE BOMIPOCHI;

Ha 4 BOMpOCa, MOJIy4aeT OEeHKY «oTuaHOo» (8), (9) unu (10), B 3aBUCUMOCTH OT MOJIHOTHI
MPaBUJILHBIX OTBETOB U OTBETOB HA JIPyTHE BOMPOCHI;

Bo BpeMms npoBeieHUs SK3aMEHa CTYIEHThI MOTYT MOJb30BAThCS IPOIPAMMON TUCHHUIIIIMHBI U
cOOpHUKaMU JIOMAILTHUX 33/1aHuil. Y4ueOHOH, yueOHO-MEeTOINYECKOI U CIIPaBOYHON
JUTEPATYPOU MOJIB30BATHCS BO BPEMsI 3K3aMeEHa He JIonycKaeTcsa. Bo BpeMs dk3aMeHa 10 KHbI
OBITh TAK)KE BBIKIIOUEHBI MOOMIIbHBIE TeNIe(OHBI.




Ilepen HauaIOM 3K3aMEHAIIMOHHOW CECCUU CTYAEHTHI ITOJIy4arOT IEPEUYECHb BOIIPOCOB, OTBETHI HA
KOTOpBIC HEOOXOIMMO 3HATH ISl YCTICIIHOW cjaun dk3ameHa. DopMyITHpPOBKH BOIIPOCOB B
OuieTax CTyJIEHThI Y3HAIOT BO BpeMs KOHCYJIbTaIUH.

CTyneHTsl, MOJIy4YHBIINE UTOTOBYIO OLIEHKY «OTHYHO» (10) 1 pemuBIre U 3aluTUBIINE
3a/1a4 MOBBIIICHHON CJI0KHOCTHU JOMAIIIHETO 3aaHusl, MOTYT MOJIYYUTh JOMOJHUTEIbHBIC
3a4ETHBIE €AMHULIBI 110 KypCY.



