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)

10 AMCIMILINHE: KauecTBeHHbBIE METOBI THAPOIMHAMUKHI
10 HANPABJICHHUIO: dotoHrKa 1 onTOMH(POPMATHKA
NpoduJIb MOATOTOBKH: ®oTOHMKA, KBAHTOBBIE TEXHOJIOTUHU U AByMEPHBIE MaTepHaIbI

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 nexumii mOCBAIIEH aHAIWTHYECKMM W TNPUONMKEHHBIM METOAaM OIUCAHMS Pa3JIMYHBIX Pa3aesioB
MEXaHUKU CIUIOMIHBIX cpel. OCHOBHOE BHMMaHME ynenseTcsl (U3MYeCcKOW W KaueCTBEHHOM MHTEpIIpeTaluu
Teopud. Pa3BuThie METOABI MO3BOJSIOT MPAaBUIIBHO OLICHUTH MOPAIKHA (U3NYECKUX BEJIWYMH B PA3IMUHBIX
JIMHEWHBIX U HEIMHEHHBIX IMIPOANHAMUYECKUX MIPOLIECCaX.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

Z[aTL CTyACHTaM 3HAHU: B 00JIaCTH OIKUCAHUS Pa3JINIHBIX KBAHTOBBIX (1)I/ISI/ILIGCKI/IX SIBIICHUM U MCTOABI

MMOCTPOCHUA COOTBCTCTBYIOLINX
HCTIPOTUBOPCUYUBOCTL  CUCTCMBI

MaTeMaTH4YCCKHX
IMMOCTYJIAaTOB,

MoJeTIeH,
IIOJIOKCHHBIX B

II0Ka3aTh
OCHOBY

COOTBCTCTBHC n
KBaHTOBOM TCOpHUHU,

CyI€CTBYOIIUM 3KCIIECPUMCHTAJIbHBIM JaHHBIM, YTO IO3BOJIACT CUUTATHL TCOPUIO Z[OCTOBCpHOﬁ. ,HaTB

HaBBIKM, TI03BOJISIOIIUC
(u3NIECKOMY SIBIICHUIO.

IIOHATH

3agauu AU CHUILIHHBI

aJICKBATHOCTb

TEOPETUYECKOM MOJEIN 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

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisieT MOUCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUS

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTEILHOCTE IIIaros,
MpenBUIIA pe3ylbTaT KakIOT0 W3 HUX W OLEHHBas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaTbHBIX
Hay4YHbBIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpo)eCCHOHANBLHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
OIBIT M PE3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001aCTH
(hOoTOHMKH ¥ ONITOMH(POPMATHKU

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTreMaTHKH W (HU3UKH H CIOCOOCH HMX HPUMEHATh HpPHU
peleHun 3a/1ad B o06nactu (POTOHUKH U ONITOMH(OPMATUKN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.1 Cnocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHss 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMH pelIeHHs], TOHUMAET U YYUTHIBAET HA MPAKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-5 Crioco0eH 1 roTOB K ITOBBIIIIEHUIO
KBaJIM(pUKAIINH, TIPOPECCUOHATLHOMY POCTY U

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyuust




PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJjbIM
poeCcCHOHANBHON eI TENFHOCTH, TOJIEPAaHTHO |[KOJUIGKTUBOM B cdepe  cBoeil  mpodeccHoHaIbHOM
BOCIIPMHUMAs COLMAJIbHBIE, STHUYECKHE, JEATEIIbHOCTH

KOH(ECCHOHANBHBIC U KYIBTYPHBIC pasiuuus  |OIIK-5.3 CTpeMuTcs K TIONyYEeHHIO HOBHIX 3HAHMIA,
IpoQeCcCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BblABUrarb  THIIOTE3BI, CTPOUTH
pemIarh 3a/1a4u, B TOM YUCIIe pa3pabaTbiBaTh U |MaTeMaTHUeCKue MOJENH Ui  ONHCAaHUS  H3y4aeMbIX
HCCJIEA0BATh MaTeMaTHYECKUE MOJICIH SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
M3y4aeMBbIX SBJICHUH U MPOIIECCOB, CACTEMHO  |MOAEIH

aHAIM3UPOBATH HAyYHBIC MPOOIEMBL, 101y4arh ([IK-1.3 CrnocobeH NpUMEHATh TeopeTHueckue H (WIH)
HOBBIC HAYyIHBIC PC3YyJIbTAThI AKCIIEPUMEHTAIIHBIE METOJbI HWCCIEOBaHWA B 00NacTu
¢$hoToOHHKH W ONTOMH(POPMATUKKM K KOHKPETHOW HAy4HOM
3aJ1aue ¥ HHTEPIPETUPOBATH TIONYUCHHBIC PE3YJIBTATHI

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
[TocTynarel ¥ TPUHLMITBI THAPOJUHAMHUKH, METOJBI ONMCAHUS THAPOAUNHAMUYECKUX CHUCTEM, CBA3h
COCTOSTHUH U OTIEPaTOPOB C HAOIOAAEMBIMU U U3MEPSIEMBIMU BEJTMIUHAMU;
OCHOBHBIE CBOICTBa TOYHO peIIaeMbIX MOJIENEN THAPOAUHAMUYECKUX CUCTEM;
OCHOBHBIC TTPHOIKEHHBIE METO/IbI PEIICHHUS 33]1a4 MEXaHUKH CIIONIHBIX CPEJl;
METOJIbI OITMCAHUS CIIOKHBIX U HE3aMKHYTBIX CUCTEM;
METOJIbI ¥ CIIOCOOBI OITUCAHMS CHCTEM MHOTHX YacTHUIl B THIPOAMHAMUYCCKON TEOPHH;
METOJBl OIMCAHUS pacCesHUsT MHKPOYaCTHI[ B Ta3ax; OIKCAaHWE B3aMMOJCHCTBUS
AIEKTPOMATHUTHOTO U3JIYYEHUS C Ta3aMH.

YMETb:
Onpenensite cpenHue 3Ha4eHUs (PU3NUECKUe BEIUINHBI) THIPOANHAMUYECKHUX CUCTEM;
HNPUMEHATH pa3HOOOpa3HbIe MPHOIMKEHHS TSl OLIEHKU THAPOIMHAMUYECKUX MPOLIECCOB;
MPUMEHSATH CTAllMOHAPHYIO TEOPHIO BO3MYLIEHHWH IJIs ONpPENETEHUs] paclpOCTPAaHEHUs 3ByKa B
OKEaHe:
BBIUUCIATH AU epeHnnaIbHble CEUeHUs paccessHIsI HAHOYACTUI Pa3IMYHBIMU OTEHIUATAMU;
OTIPEIETISTh BO3MOXHBIE CLIEHApUH TypOYyJICHTHOCTH.
BJIaJIETh:
OCHOBHBIMHM METO/IaMH PELICHUS 3a7a4 Pa3IMYHbIX CUCTEM MHOTHX Tell;
HaBbIKAMU TEOPETUYECKOTO aHAJIM3a pPEaJbHBIX 3a/lad, CBA3aHHbIX CO CBOWCTBaMHU
MHUKPOCKOIIMYECKUX U HAHOCUCTEM, 00JIaIaloINX KaK AUCKPETHBIM, TaK U HEIIPEPBIBHBIM CIIEKTPAMHU.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUaM YUeOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs

pabora

1 I'moponnHaMuka ropeHus rasa 2 2 3

2 3BYKOBBIEC BOJIHBI. 2 4 3

3 Konekuus u nuddysus 2 2 4

4 OpHOMEpHOE TeueHue raza 2 2 4




5 [1nockoe Teuenue rasa 2 2 4

6 [ToBepxHOCTHBIE SIBJICHU 2 2 3

7 [Torpanuyusslii cioii. 2 2 4

8 Temmonepenaya B )KUIKOCTH U Ta3e 2 2 4
Teuenne BA3KOTO Tra3a U BS3KOH

9 2 4 4
KHUIKOCTU

10 Teuenne wuneanbHONM >KUIKOCTH M €ro 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 TUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennuii)

1. I'mapoanHaMuka ropeHus ra3a

Mennennoe ropenue. Jleronamus. PacmpocTpaneHue BOnHBI JeToHaUUA. COOTHOIIEHHE MEXKIY
Pa3IMYHBIMU peKUMaMU TopeHns. KOHIeHCAallMOHHBIE CKauKH.

2. 3BYKOBBIC BOJIHEI.

CKOpOCTh 3BYKOBOM BOJIHBI. DHEPrHs W HUMIIYJIbC 3BYKOBBIX BOJH. PacrmpocTpaHeHHe 3BYKOBBIX
koneOanuil. M3mydenue 3Byka KOJICOMIOIIMMCS TEJNOM. M3iyueHue 3ByKa MyJbCHPYIONUM TEIIOM.
PaccesiHue 3Byka Ha MpensaTCTBHAX. PaccesiHue 3Byka Ha MallblX 4YacTHiax. J[BMKEHHE Tel Ioj
JeicTBHEM 3ByKa. 3BYKOBBIC BOJIHBI MPH KOJICOAHUAX TEMIEpATyphbl M3IydaTelns. PacnpocTpaHeHne
3Byka B TpyOkax. IloriomeHne 3Byka. AKYyCTHYECKOE TE4YEHHE. [eomeTpuueckas aKyCTHKa.
CoOcTBeHHbIE KOIeOaHus.

3. Konsekuus n nuddysus

CBoOomHasi KOHBEKIMS HArpeTod JKUAKOCTH. KOHBEKTHBHAs HEYCTOWYMBOCTh HEIMOJBHKHOM
x)uakoctu. Bocxomsamue nmoroku Harperoro rasza. Koaddumumentsr muddysuun u tepmonuddysun.
Juddy3ust B3BEIICHHBIX YaCTHII B KHUJIKOCTH.

4. OmHOMEpHOE TEeUYEeHHE Ta3a

Ucteuenne rasa uepe3 como. Bsskoe TedeHune cxxuMaemoro raza mo Tpybe. OmgHomepHoOe
aBTOMOJICIbHOE TedeHue. XapakrepucTuku. MuBapuantel Pumana. CunbHBIA B3pBIB B arMocdepe.
Teopus MENKON BOMBI.

5. ITmockoe TeyeHUe ra3a

[TorenumansHOe TeyeHHe CokumaeMoro rasa. CBepx3BykoBoe oOTekaHue yria. CranuoHapHbIE
npocthie BoJNHBL [lepexon dwepe3 3BYKOByIO cKopocTh. OOTekaHHE CO 3BYKOBOIl CKOpPOCTBIO.
Jlo3ByKOBO€E OOTEKaHHE TOHKOTO Kpbula. CBEpX3BYKOBOE OOTEKaHHE KPbLIA.

6. IloBepXHOCTHBIE sIBJIECHUS

JBumxenne >KuAKoCTH Mo Kamwuigpam. Popmyna Jlammaca. Kamummspaeie BonHbl. BrnusiHue
a71cOpOMPOBAHHBIX HA ABMKEHUE XKHUIKOCTH.



7. IlorpaHu4HbBIN CIIOM.

JlaMuHapHBIA TOTpaHUYHBIN CHOU. YCTOMYMBOCTH TEUCHHSI B JIAMUHAPHOM IOTPAHUYHOM CIIOE.
Jlorapudmuueckuii npoduiib ckopocTH. TypOyJIeHTHBIN morpannyHbii cioil. TypOyneHTHOe TeueHue
B TpyOax. Kpusuc conporusnenus. I[logpemMHast cuiia TOHKOTO KphLa.

8. Teruonepenaya B XUIKOCTH U ra3e

Pacnpoctpanenne Ttemnorel B cpene. HenuHeliHas TemnonpoBoAHOCTh. Temuionepenaya Ipu
0o0TeKaHWH TeN >KUAKOCThIO. HarpeBanue ten mpu oOTeKaHHM MX >KUAKOCTHIO. Teruomepenada B
JIaAMUHApHOM IOTpaHUYHOM ciioe. Temonepenaya B TypOyJI€HTHOM ITOTPAaHUYHOM CIIO€.

9. Teuenune BSI3KOrO ra3a U BSI3KOU KUIKOCTH

Teuenne uepe3 TpyOku u mopsl. [IBmwkeHue Ten B xuzakoctd. Jlamuuapusii cnen. Iloriomenue
SHEPTHH B BSI3KOH KUIKOCTH. TeueHue mo Tpyoe. BsskocTs cycnens3uii. 3aryxaHue rpaBUTAIlMOHHBIX
BOJIH.

10. Teyuenne uaeasbHOM XKUAKOCTH U €T0 (PU3HUYECKasi HHTEPIIPETALIUS

OOtrekanue TeN JKUIKOCTHIO. [paBUTAllMOHHBIE BOJMHBI Ha TIOBEPXHOCTU JKuAKOCTH. Cuia
COTIPOTHBIICHUS TIPY TIOTEHIIUATHHOM OO0TeKaHWU. BHYTpeHHUE BONHBI B BOZC. YCIOBUE OTCYTCTBHS
KOHBEKIIUH.

11. TypOyneHTHOCTD

PasBuras TypOynentHocTb. TypOynentHslii cnen. Penakcamusi TypOyneHTHOTO TeueHus. Mopenb
Oeiirenbayma. PeHOpManM3alMOHHBIE TPYNNbBl. YCTOMYMBOCTB TeueHHsi 1Mo TpyOe. CTpaHHBIN
arrpakrop. Teopma JXKXykoBckoro.

12. YnapHblie BOJIHBI

CraunoHapHBIf TOTOK CXHMMAaeMmoro rasa. YmapHas anuaGara. Crnalble ynapHble BOJHBI.
Pacnpoctpanenue ygapHoii BomHbI 1o TpyOe. Illupuna ynmapueix BonH. CONMTOHHAsi CTPYKTypa
¢dponTa ynapHoii BonHbl. HeycroiunBocTs ynapusix BonH. Ciabbie pa3peibl. Kocas ynapHas BojiHa.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

a) HeoOxonumoe 00opynoBanue [Uist JISKIMIA ¥ MPAKTUUECKUX 3aHATUIN: CTaHIapTHAS ydeOHast
aymuropusi. XKenarespHO Takke MPUMEHEHUE MYJIBTHMEIUIHHOTO 000py10BaHUs (IPOCKTOP), IS
Jy4YIIeld OpraHu3aluy JSKIUH.

0) HeoOxomumoe nporpaMMHOe obecriedeHue: He Tpedyercs.

B) O0ecrieueHre caMOCTOATENFHOM paboThl: HaJM4YKe Y4eOHMKOB U 3aJaYHUKOB IO KypCy
TeopeTHUECKON (PU3UKH BOOOIIE U KBAHTOBOM MEXaHUKH B YACTHOCTH B OMOIMOTEKEe HHCTUTYTA,
noctyn B IHTEpHET [UIsl TOJTyYeHHUsT BCIIOMOTaTeIbHOTO Y4eOHOTO M KOHCYJIBTaTUBHOTO Marepurasa Ha
caiite kadeapsl TEOPETUIECKON PHU3HUKH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Teopernueckas pusuka [Texcr] : B 10 . T. 6 : ['unpoguHamuka : y4ed. mocoOue i By30B : peK.
M-Bom obOpazoBanus Poc. ®eneparnuu / JI. J1. Jlanaay, 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 METO/IbI B GU3UUECKOM KHHETHKE U TUporazonuHamuke [Tekcrt] : yue6. mocobue s
By30B / B. Il. KpaitnoB .— M. : Breicmas mkoia, 1989 .— 224 c.

3. Jlexruu 1o n30paHHBIM ITPOOIIeMaM MEXaHUKH CIDIOMIHBIX cpefl [Tekct] : [yueb. mocobue aiist By30B]
/ B. I1. KpaitnoB .— [lonronpyausiii : MaTemnext, 2014 .— 120 c.

JomnonHurensHas aureparypa

1. A6pukocoB, A. A. OcHoBbI Teopuu MeTaiioB [Tekct] : [y4e0. mocobue st By30B] / A. A.
AOpUKOCOB. - 2-¢ u3/l., 1o1. u uchp. - M. : ®dusmariurt, 2009, 2010

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He nmpexycmotpeHo.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)
» M3ydeHHe CBOICTB TOUYHO peUIaEMBbIX 3a7a4-MOAEIEH THIAPOANHAMUUECKHX CUCTEM;
* U3y4YCHHE MPHUOIIMKEHHBIX METOIOB PEIICHUS 33]1ad THIPOJNHAMUKH;

¢ HU3YUYCHUC MCTOHOB OIIMCAHUS CIIOKHBIX CUCTCM:
¢ OBJAJACHUC MCTOAAMU T'MAPOJAUHAMUKU IJId OIMUCAHUS CBOICTB Pa3INIHBIX (1)I/I3I/ILICCKI/IX CHCTCM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

Nnpo¢uJIb NOATOTOBKH: @DOTOHNKA, KBAHTOBBIE TEXHOJIOTUH U IByMEPHBIE MAaTEPHAIIBI
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kagenpa reopernueckort ¢puzuku um. JI.J1. Jlannay

Kypc: 1

KBaJIH(UKALUS: 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

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCUOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001aCTH
(hOoTOHMKH ¥ ONITOMH(POPMATHKU

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MareMaTHKH M (HU3UKH H CIOCOOCH HMX HPUMEHATh HpPHU
peleHun 3a/1ad B o0nactu (POTOHUKH U ONITOMH(OPMATUKN

OIIK-3 CniocoOeH BRIOMpPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, Mpeiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOIYyYaeMbIX PEIICHUN

OIIK-5 CriocoOeH 1 roTOB K MOBBIIICHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHALHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHABHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
eI TEJIbHOCTHU

HaBBIKOM
cthepe  cBoeit

PYKOBOJCTBA  MaJbIM
npodeCCHOHANTBHOM

OIIK-5.3 Crpemutrcs K TOIYyYEHHUIO HOBBIX
po(eCCUOHATBHOMY M IMYHOCTHOMY POCTY

3HAHWUH,

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTaTax UcclIeI0BaHUN

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KA4eCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue | (WiIn)
HKCTIEPUMEHTAIbHBIE METOIbl HCCIEIOBaHUH B oOIacTu
¢oToHHKH W ONTOMH(POPMATUKKM K KOHKPETHOM HAy4HOM
3aj1a4ue ¥ HHTEPIPETUPOBATH MOTy4YEHHbIE PE3YIbTaThI

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHus AUCIUTUIMHBL «KadecTBeHHbIE METO/IBI THIIPOANHAMUIKIY 00YYarOIIUICS TOKEH:

3HATb:




HOCTy.]IaTLI " MPpUHIUIBI THAPOAUHAMUKA, METOABI OIMUCAHUA TUAPOAUHAMHUYCCKUX CUCTCM, CBA3b
COCTOSIHUH U OIIepaTopoB € Ha6.]'IIOI[aeMLIMI/I 1 UBMCPACMBIMU BEJIMIMHAMMU,

OCHOBHBIC CBOMCTBA TOYHO peiracMbIX MO,Z[eJ'IefI TMAPOAUHAMUYCCKUX CUCTCM;

OCHOBHBIC HpI/I6HI/I)KeHHBIe METOAbI PCUHICHUS 3aa4 MCXaHUKU CIIJIOIIHBIX CPE;

MCTOJbI OIMMUCAaHUSA CJIOKHBIX U HC3AMKHYTBIX CUCTCM,

MCTOAbI U CITOCOOBI OITMCAHMS CUCTEM MHOI'MX qacTull B FHI[pO,IIPIHﬁMPI‘-ICCKOﬁ TCOpUH,

MCTOJAblI OIKMCAHUA PpaACCCAHUA MHUKPOYACTUI[ B TIa3ax; OINHCAHHC BSaHMOHeﬁCTBHﬂ

SJICKTPOMArHuTHOI'O U3JIYUCHHS C ra3aMu.

YMeTh:
Onpenensath cpenHue 3Ha4eHus (PU3NIECcKUe BETUINHBI) THIPOANHAMHYECKHUX CUCTEM;
MPUMEHSATH Pa3HOOOPa3HbIE MPUOIMKESHHS JJIS ONEHKH THAPOIUHAMUIECKUX MPOIIECCOB;
MPUMEHTh CTAIMOHAPHYIO TEOPWIO BO3MYIIEHHMH ISl OMpPEEeTIeHHs] paclpoCTpaHeHHs 3ByKa B
OKCaHe:
BBIUMCIATH AU depeHnnaIbable CeUeHNs paccessHIsI HAHOYACTUI Pa3TMYHBIMU TIOTEHIIUATIAMU;
OTIPEJIENIATh BOBMOXKHEIE CIICHApUU TYPOYIIEHTHOCTH.
BJIA/IETh:
OCHOBHBIMH METOJIAMU PEILICHUS 33a4 Pa3INYHBIX CHCTEM MHOTHX Tell;
HaBbIKAMU TEOPETUYECKOTO AaHajIu3a pealbHBIX 3aJay, CBA3AHHBIX CO CBOICTBaMHU
MUKPOCKOIIMYECKUX U HAHOCUCTEM, 00JIaIaloNINX KaK JUCKPETHBIM, TaK U HEIIPEPHIBHBIM CIIEKTPaMHU.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0



3. IlepeyeHb THIOBBIX KOHTPOJIbHBIX 32JaHUI, HCI0/Ib3yeMbIX 115 OLEHKHU 3HAHMIA,
YMeHHii, HABLIKOB

ATTGCTaLII/IH IO JUCHMITIIIMHE «KauecTBeHHEIE MCTOABI TUAPOJUHAMUKNY OCYHICCTBIIACTCA B
(bopMe caa4yu UTOTOBOI'0O 3K3aMEHaA ITOCJIE OCCHHETO CEMECTpa U3YyUYCHHUH.

YMeHHS ¥ HaBBIKU CTYJEHTOB OIMPENESIOTCS M0 UTOraM ClIayM JOMAIIHUX 3aJaHui. Tumosele
3a/1a4d U yIPaKHEHUs pa3OUparoTCs HA CEMUHAPCKUX (MIPAKTUUECKHX ) 3aHITHSIX. AHAJIOTUYHbIE
3a[]a4M U yIPa>XHEHUS CTYJIEHTHI JOJLKHBI PEUIUTh CAMOCTOSATEIBHO, UCTIOIb3YS
PEKOMEHIOBaHHYIO JIUTEpaTypy. HaBbIKM CTYIEHTOB MIPOBEPSIIOTCS B PE3YJIbTaTE PEIICHUS
KOHTPOJIbHBIX PaboT, KOTOpPbIE MPOBOSTCS BO BpEMS ayTUTOPHBIX 3aHATHH. 3a1aun
aHAJOTUYHBI TUIIOBBIM 3aJ/layaM, BKJIFOUEHHBIM B JJOMAIIIHUE 3aJaHusl, KaK paCCMOTPEHHBIX Ha
CEMHUHAPCKUX (MPAaKTUYECKUX ) 3aHATUAX, TaK U MpejlaraéMbIX JJI1 CAMOCTOSATEIHHOIO
pelieHus. 3aaHus KOHTPOJIBHBIX PA0OT OIICHEHBI B ONPEICICHHYIO CYMMY OQJIJIOB, YTO
MO3BOJISIET OLICHUTh YPOBEHb YMEHUS U HABBIKOB CTYJICHTOB.

[TprMepbl KOHTPOJIBHBIX 3aJAHUIA:

1. OrnpenennuTb OCHOBHBIE CBOMCTBA 3JIEKTPOHEUTPAIIBHON IJ1a3Mbl

A. BbIunciIuTh Nossipu3alioOHHBIN ONepaTop U paJnycC 3KpaHUPOBAHUS HU3KO TEMIIEpaTypHOI
J1a3MBbl.

b. Onpenenuth NpoCTPaHCTBEHHYIO M BPEMEHHYIO AUCIIEPCHUIO TOISPU3ALIMOHHOTO OIIEpaTopa B
1peiesie BBICOKOM TIOTHOCTH.

B. Onpenenuts nonpaBKu K ypaBHEHUIO COCTOSIHUSI HU3KO- M BBICOKOTEMIIEPATYPHOH IJ1a3MBbl.

30. IlepeyeHb TUIIOBBIX KOHTPOJILHBIX 3aJaHMI, HCII0JIb3yeMBbIX /ISl OLlEHKH 3HAHUIA,
YMeHHUIi, HABBIKOB

HToroBas 3k3aMeHallMOHHAs OLIEHKA BBICTABIISAETCS CTYACHTY C YYETOM OLIEHKH €ro paboThl B
CeMeCTpe, C1auy JOMAIIHETO 3a1aHusl, 3alUThl KypCOBOW PaOOTHI.

DK3aMeH MPOBOJIUTCS B YCTHOM Qopme.

bunersl MOryT cocTOATh U3 3 — 5 OTHOCHTENIBHO NMPOCTHIX BOIPOCOB M BOIPOCa (BOIIPOCOB)
MOBBIIIEHHOHN CIIOKHOCTH. [IpOCThIe BOPOCH! OIIEHUBAIOT YPOBEHB 3HAHUH. CII0XKHBIE BOIIPOCHI
OLIEHUBAIO YPOBEHb YMEHMI U HAaBBIKOB.

[Ipumep Ounera ¢ BOmpocaMu pa3HOTO YPOBHS:

1. BbruncnuTh aMIuTy 1y TYHHEJIBHOTO TOKA JUIs CIy4asl KOHTAaKTa JBYX OJIMHAKOBBIX
CBEPXITPOBOJHHUKOB.

2. Haiitu ypaBHeHue cocTossHUA U Mosienu Xa00ap/ia ¢ 0ECKOHEUHbBIM OTTaJIKUBAaHUEM.
3. BbIuucinTh aMIUIMTYly paccessHUs CIIMHOBBIX BOJIH B puOmkeHnn bopha-/laiicona.

4. 3anucarh JECTHUYHOE YpaBHEHUE /IS IBYX BO30YK/IEHUH C MPOTUBOIOJIOKHBIM 3HAKOM

MMPOCKIHHU CIIMHA, OTHOCAIIUXCA K HIDKHEH XaGGapHOBCKOﬁ 30HEC.

Otger cryneHTa oneHnBaercs o 10-0annpHOM mIkae.

40. Kpurepumn oueHuBaHMSI



CryneHTsl, MOTy4YuBILINE 32 pabOTy B CEMECTPE K Hayally SK3aMEHAIMOHHOW CECCUU OLIEHKY
«HEYAOBIETBOPUTENBbHO» (MeHee 30% ycBOEHHS MaTepualla), CYUTAIOTCS HE YCBOMBILIUMU
MaTepHall U He BBIIOJHUBILUMHU 3aJlaHHsI Kypca, I03TOMY K K3aMEHY HE JOIyCKalOTCs.
CryneHThl, OTBETUBIINE Ha 4 BOIPOCA, [TOJIy4AET OLIEHKY «OTJIMYHOY ().

Hrorosas OIICHKA BBICTABJIACTCA B COOTBCTCTBUHU CO CXEMOM:

Onenka basibt Kpurepun

10 10 6ayToB 3a AK3aMEH U OIIEHKA 3a paboTy B ceMecTpe He
Huxe 8.
9 6asutoB 3a 3k3aMeH u 10 6amioB 3a paboTy B cemMecTpe

9 9 GayIoB 3a 9K3aMeH | OICHKa 3a pPadoTy B CEMeCTpe He
OT1au4HO HIDKE 8.

8 8 0ayIoB 3a PK3aMEH M OIICHKA 3a padoTy B ceMeCTpe He
HUxe 6.

7 6au10B 3a 9K3aMeH U Oojiee 8§ 6ayIoB 3a paboTy B
ceMecTpe

7 7 6aJyI0B 3a 3K3aMEH U OLIEHKa 3a padoTy B CEMECTpE He
HUXKE 5.

6 6ayIoB 3a 9K3aMeH U Oosiee 8 OayIoB 3a paboTy B
ceMecTpe

6 6 0aJuIoB 3a PK3aMEH M OIleHKa 3a paboTy B CEMECTpe He
HUXKE 5.

5 GaoB 3a 3k3aMmeH U Oosiee 7 6ayioB 3a paboTy B
cemMecTpe

Xopomo

5 5 6ajuIoB 3a BK3aMEH M OlleHKa 3a paboTy B CEMECTpPE HE
HIDKE 3.

4 4 Oayia 3a HK3aMEH U OIICHKa 3a paboTy B CEMeCTpe He
YIIOBJICTBOPUTEIILHO HIDKE 3.

3 3 GaJina 3a HK3aMeH U OlIeHKa 3a paboTy B cemecTpe 3.

N

2 Oayuta 3a SK3aMEH M OIIEHKa 3a paboTy B cemecTpe 3.

HCYHAOBJICTBOPUTCIIBHO

1 1 Gayn 3a PK3aMeH U OlIeHKa 3a paboTy B cemecTpe 3.

5. MeToanyeckue MaTepuasbl, onpeae/somue Npoueaypbl OLleHUBAHUS 3HAHMI, YMEHMI,
HABBIKOB M (MJIM) ONBITA 1eATEJIbLHOCTH

CryneHThl, JOMyIIEHHBIE K 9K3aMEHY, OTBEYAIOT Ha BOIIPOCHI OMJIeTa, IMes BO3MOXKHOCTh Ha
noJAroToBKY He MeHee 1 yaca. OTBeThI IPECTABISAIOTCS B TUCBbMEHHOM BHJIE, IO KOTOPHIM
MPOBOAMTCS YCTHOE COOECeI0BaHUE.

OreHka 3a OTBET Ha OMJIET BBICTABIISIETCS B COOTBETCTBUH CO CIEIYIOIIUM KPUTEPUSMHU:
CTyneHT, OTBETUBIINN TPABUIIBHO

Ha 1 BoIpoc, MoJTyyaeT OLeHKY «HeyaoBm» (1);

Ha 2 BOIPOCa, MOJTy4YaeT OIEHKY «yA0BI» (3) miu (4), B 3aBUCUMOCTH OT TIOJHOTHI MPABUIIbHBIX
OTBETOB U OTBETOB Ha JIpyTHe BOIPOCHI;

Ha 3 Bompoca, MojaydaeT OIeHKY «xopotmioy (5), (6) wim (7), B 3aBUCUMOCTH OT IMTOJTHOTHI
IPaBUJIBHBIX OTBETOB U OTBETOB Ha JIPYTHe BOIIPOCHI;

Ha 4 Bompoca, MoJaydaeT ONeHKY «OTIHIHOY (8), (9) wiu (10), B 3aBUCUMOCTH OT TTOJTHOTHI
NPaBUJIBHBIX OTBETOB U OTBETOB HA JIPYTHe BOIIPOCHI;

Bo Bpemst mpoBeneHust 3K3aMeHa CTYICHThI MOTYT I0JIb30BaThCsl TPOTrPaMMOi TUCIMIUIUHBI U
CcOOpHUKAMU JOMAIITHUX 3aJaHuN. Y4eOHOH, y4eOHO-METOUYECKON U CIIPAaBOYHOM
JUTEPATYpPOU MOJIB30BATHCS BO BPEMsI SK3aMeHa He Jlonyckaercsa. Bo BpeMs sk3aMeHa 10KHbI
OBITh TaK)X€ BBIKITIOYEHBI MOOMIIHHBIC TETE(OHBI.




ITepen HauaIOM SK3aMEHALIMOHHOW CECCUM CTYAEHTHI IT0JIY4at0T [IEPEUEHb BOIPOCOB, OTBETHI HA
KOTOpPbIE HEOOXOAMMO 3HATh JJIS YCIEIIHON clauM sK3aMeHa. POopMyIHpOBKH BOIIPOCOB B
OuieTax CTyJIEHThI Y3HAIOT BO BPEMsl KOHCYJIbTalUH.

CTyneHTsl, IOJIy4YHBIINE UTOIOBYIO OLIEHKY «OTIHYHO» (10) 1 pemuBIIve U 3allUTUBIINE
3aJlauyl MOBBILIEHHOM CI0KHOCTH JOMAILIHET0 3alaHusl, MOTYT IOIY4YUTh JTOMOJIHUTEIIbHBIE
3a4eTHBIE €AMHULIBI 110 KypCYy.



