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Mporpammy avcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (ZoueHT) AzaHyeeB H.M. kacpenpa
obpasoBaTesibHbIX TEXHOMOMWiIA B oN3NKe Hay4Ho-neJarormyeckoe otaeneHue , nail.azanche@mail.ru
; cTapwwin npenogaeatenb, 6/c PycaHosa N.A. Kadgpenpa obuwein domanku OtaeneHme omsunki ,
IARusanova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenb ocBoeHusi amcumnnuHbl "KonebaHns 1 BonHbl", NpefHa3Ha4YeHHOM 415 MarucTpoB Npocouns -
negnarormyeckoe obpasoBaHue (Nporpamma: obpasosaHue B obnactu

gon3unkK), cocTont B obecrneveHnn oby4aemblx HaBblkam 1 3HAHMAM B 06NaCT €CTECTBEHHO-HAYYHbIX
N MaTeEMATUYECKMX 3HAHUI, OTHOCALWMNXCA K OAHOMY N3 BaXHEWLWMX HanpasneHnin COBpeEMEHHON
don3nKK - Teopun konebaHmii U BosH, B BbipaboTKe NPaKTUYECKNX KOMNETEHLNIA peleHns
obwedomanyecknx Npobnem n nx NPaKkTUYeCcknx NPUMEHEHN B 06nacTn HeNMHERHOR OU3NKK,
3NEKTPOMarHUTHbIX KonebaHuii 1 BOMH, B NONYyYEHMMN BbICLLErO NPOEeCCUoHaNbHO
NpogonnMpoBaHHOro 06pas3oBaHsl, NO3BOSIOWEro MarmcTpy ycrnewHo pabotaTb Kak B
nefarorm4eckoi, Tak 1 B Hay4HO-UCCnenoBaTeNnbCcKo nesaTenbHOCTM, obnanartb NpeaMeTHO
cneunann3npoBaHHbIMK U YHUBEPCAbHBbIMM KOMMNETEHLMNSIMA, CMOCODCTBYOWMMM YCNELWHOM
npogpeccnoHanbHoOM OeaTenbHOCTH.

2. MecTO AMCUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

[HaHHas yyebHas gucumnnuHa BkntodeHa B pasgen " M2.[1B.2 NpogyeccrmoHanbHbIin" 0CHOBHOA
obpasosaTtenbHoi nporpammbl 050100.68 Meparormyeckoe obpaszoBaHNe 1 OTHOCKTCS K
omcumnnnHam no Bbibopy. OcsanBaetcs Ha 1 kypce, 1 cemecTp.

OucumnnmHa "Konebanust n BonHbl" oTHocuTes K umkny M2.[0B.2. /13y4eHune Kypca TeCHO CBSI3aHO C
TaknuMm 6a30BbIMU OUCUMNIMHAMU NPOMPECCMOHANBHOrO UMKna Kak MexaHuka, QnekTpuyecTBo n
marHetmam, OnTrka, MaTemMatmyeckumii aHanna, aupdepeHumanbHblie YypaBHEHUS, aHanuTn4eckas
reoMeTpus, Teopus PYyHKLNA KOMMAEKCHOrO NEPEMEHHOI0, a TakXe - Teopus PyKTyaumn n Wymos.

OucumnnuHa "KonebaHms v BoMHbI" NO3BONSET (DOPMMPOBATb NPOGECCHOHANbHbBIE 3HAHNS 1 0bWwme
NPUHLMNbI PN3MYECKOTO MMPOBO33PEHNS B 06NACTN COBPEMEHHbIX NpeacTaBneHni 06 06WHOCTY
OCHOBHbIX MEXaHWN3MOB 1 3aKOHOB KOnebaTenbHbIX U BOTHOBbIX MPOLIECCOB B XXMBOM 11 HEXWBOIA
npupoae.

Kypc pacunTtaH Ha passutme caMocTOSiTENbHOM paboTbl MarncTpoB Npu paboTe ¢ y4ebHow 1
Hay4yHOW NTepaTypoW, BbIpaboTKM yMEHWIA peweHnst on3nyeckux 3anad, Tpebyrowmx NpuMeHeHNs
WHTErpanbHOro n andpepeHumanbHoOro MaTeMaTM4ecKoro annapara, YMeHus ucrnonb3osaTb
YMCNEHHbIE METOAbI PEWEHNS PU3NYECKNX 3a4a4, yMEHNS MOLENMPOoBaTb KonebaTenbHble
npouecchl Npu paboTe ¢ MatemMaTnyeckMmn naketamm nporpamm Takmx kak MathCad n MathLab.

MonyyeHHble 3HaHWS B pe3ynbTate 0CBOEHNS AucumMnanHbl "KonebaHus n BONHbI" NO3BONST
pacwupnTb 0bLWeHayYHbIl KPYro3op MarucTpoB B 061acT MPUMEHEHUS Pa3NIMYHbIX METOLOB U
NPaKTUYEeCKUX NOAXOL0B AN aHANN3a CNOXHbIX AMHAMUYECKMX N HENTMHEHbIX NPOLLECCOB,
NpoTeKalLWLMX He TONbKO B OKPYXatollein npupoae,

HO 1 B oOLLecTBe.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwmne KOMNeTEHUNN:
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

cnocobeH 1Ucnonb3oBaTb 3HAHUS O COBpPEMEHHON

Lncpp komneteHLUN

OK-4 €CTeCTBEHHOHAY4YHOW KapTMHe Mupa B 06pasoBaTenbHol 1
(0bLwekynbTypHbIE npodpeccroHanbHom eaTenbHOCTA, MPUMEHSITL METOAbI
KOMMEeTeHLMW) MaTeMatuyeckor o6paboTkm MHGOPMaLIMKN, TEOPETUYECKOTO U

3KCrNnepmnMeHTalibHOro nccnenosaHus.

OK-5
(OBLLEKyNbTYPHBIE cnocobeH paboTaTb B KOMaHAe, TONepPaHTHO BOCMPUHUMATD
KOMMETEHLIAN) coumarnbHble, KyNbTypPHbIE U TMYHOCTHBIE Pa3nnyuns.
cnocobeH peann3oBbiBaTb y4ebHble NporpamMmbl 6a30BbIX 1
MnK-1 3NEKTPUBHbIX KYPOB B PasnnyHbiX 06pasoBaTefibHbIX
(NpogpeccuoHanbHble y4pexaeHunsX, MCNonb3oBaTb 6a30Bble TEOPETUYECKNE 3HAHUS
KOMMEeTeHLMN) LS peleHns NpodeccnoHanbHbIx 3aaady, PyKOBOAMTb
nccneposaTtenbcko paboTon obyyarowmxcs.
NnK-16
rOTOB NPOEKTUPOBaTb HOBOE Y4ebH XaHu
(popecauonansmse 0 oA SOy,
KOMMeTeHuunn) P y .

cnocobeH NPUMEHATb Ha NpakTuke 6a3oBble

nK-2 NpodoeccuoHanbHble HaBbIKM, COBPEMEHHbIE METOAUKN U

TEXHONOrK, B TOM YMCNe U MHAPOPMaLMOHbIE, AN

obecneyeHns kayecTBa y4ebHO-BOCNMTATENIbHOIO NpoLecca Ha

onpeneneHHoin obpasoBaTeNibHOM CTYNEHN KOHKPETHOMO

0bpa3oBaTenbHOro yYpexaeHus.

cnocobeH aHanM3npoBaTb pesynbTaTbl HAYYHbIX NCCNELOBAHWIA

AK-4 1 NPUMEHNATb X NPW PELIEHNN KOHKPETHBIX 06pa3oBaTefbHbIX U
nccnenoBaTtenbCKux 3aay, OCyWeCcTBNATb Nefarormyeckoe

(npodhbeccmoHanbHble
KoMMeTeHuunn)

(KZ%%CSE;:LTV?:)aanble COMPOBOXAEHNE NPOLECCOB coumannaaumm u
NpodheccnoHanbHOro camoonpeneneHns obyyarowmxcs,
MOArOTOBKM MX K CO3HATENbHOMY BbibOpy npodheccum.
MNnK-8 rotoB K 06ecneyeHmnto oxpaHbl XN3HN 1 300POBbS
(npochbeccuoHanbHbie obyyarowmxcs B y4ebHO-BOCNUTATENBHOM NPOLECCE U
KOMMEeTeHLMN) BHEYPOYHOW OEeATENbHOCTU.

B pesynbtate 0CBOEHUS OUCUUMNHBI CTYOEHT:
1. DONXEH 3HaThb:

ObbekTamm NpoheccuoHanbHol (Hay4HO-UCCnenoBaTeNbCKon) AessTENbHOCTM MarncTPOB NPOCPUNS
- neparornyeckoe obpasosaHme (Nporpamma: obpasoBaHne B 06nacT prankm) sBNSILOTCS BCE BUAbI
Habnioparowmxcs B npupoae rsnmyeckux aeneHnii n o6 bekTos, obnagatowmx konebatenbHol nmbo
BO/IHOBOW NPUPOLOWA, a TaKXe MeTodbl 1 anropuTMbl UX N3y4yeHus. Marnctp gonxeH 3HaTb B 06beme
npeaycMoTpeHHbIM ®FOC coBpeMeHHoe cocTosiHMe B M36paHHO 0bnacT uccnenoBaHuii, SBNEHUS
1 MeTOobl MICCNENOBaHWIA U YMETb MPUMEHSITb NONyYEHHblE 3HAHWS B CBOE NpodheccrnoHanbHoii
LEesTENbHOCTH.

2. DONTXEH yMeTb:

MarucTp npodouns - negarorndeckoe obpasobaHue (nporpamma: obpasosaHue B 06acT OU3NKN)
LOJNIXXEH YMETb:
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- NONb30BaTbCA TEOPETUHEeCKNMUN NONOXEHNAMN N MeTOOaMN MaTeMaTnyeckoro ornncaHmns B
obnactu Teopun konebaHwuiA 1 BONH ONs npoBeneHnda cogep>xarenbHoro aHann3a guHaMmnkin
konebaTtenbHbIX 1 BOTHOBbIX CUCTEM;

- MPUMEHATb MEeTOoObl U anropuUTMbl N3Y4EHUS PUINYECKUX ABNEHNA N 061:>eKTOB, obnapatowmx
konebatenbHol Nnbo BONHOBOW I'IpI/IpO,D,OI7I, B HAY4HbIX CCNneaoBaHUAX, nenarornyeckom u
WHHOBALMOHHOW OEATENbHOCTH,

- UICMONb30BaTb MeToAbl ONMcaHus KonebaTenbHbIX U BONHOBbLIX MPOLIECCOB Npu pa3paboTke,
MOOENMPOBaHMMN N NOCTAHOBKE NabopaTopHbIX 3aHSATU B Mefarormyeckon AesiTenbHOCTH.

3. OONXEH BnaneThb:

MarucTp neparornyeckoe obpasoBaHue (Nporpamma: obpasoBaHme B 06acTv (oU3MKN) OONXKEH
BNafeTh BbIYUCIUTENBHBIMU METOAaMUN B 06nacTu KonebartenbHbIX 1 BOMHOBbLIX MPOLIECCOB AN
aHanmMsa CnoXxHon ANHaAMUKX MOJEeNbHbIX CUCTeM 06Ledr3nyeckoro xapaktepa (MexaHuka,
aKycTvka, onTuka, paamogusmka u T1.4.).

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

MarucTtp npodouns - negarornyeckoe obpasoBaHue (Mporpamma: obpasoBaHne B 06acT onamnku
MOArOTOB/EH K AeATeNbHOCTU, Tpebytowwen yrnybneHHon npogeccrnoHanbHom U oyHoaMeHTanlbHO
MOArOTOBKM, B TOM YMCNIE B HAYYHO-MUCCNenoBaTeNbCcKo paboTe pacyeTHOro, Te0OPeTUHecKoro 1
9KCMEepUMEHTaNbHOro XapakTepa.

MaruncTp roTos pewarb cnemyolme 3afaqm:

- OCBanBaTtb HOBble METOAbl UCCNenoBaHn N MO4ENw;
- paboTtaTtb C Hay4HOW 1 NEPMOANYECKON NNTEPATYPOIA;
- ICNOMb30BaTb HOBblE NHPOPMALIMOHHbBIE TEXHONOTUW;

- NPOBOAUTb Hay4Hbl€ NccnenoBaHnsA Nnpu N3y4eHnm np06neM B obnacTtu konebatenbHbIX U
BOJTHOBbIX MPOLECCOB;

- joopMynuMpoBaTh HOBblE 334a4K, BO3HMKAOWME B X04€ Hay4HbIX UCCNneaoBaHui;
- BblbMpaTb HeobxoaMMble METObl UCCNENOBaHNIA;

)
n

MarucTp npodouns - negarornyeckoe obpasosaHue (nporpamma: obpasoBaHue B 06acT OU3NKN)
NOArOTOBNEH K NPOGECCMOHANBHOW NEefarorMyeckon AesTeNbHOCT U fanbHekweMy oby4eHunto B
acnupaHType No Hay4HbIM CMELNanbHOCTSAM (PU3NKO-MATEMATUYECKMX U TEXHUYECKMX HayK.
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4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ MoOyns
Obwas TpynoeMKOCTb AMCLUMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopmMa NPOMEXYTOHHOIr0 KOHTPONSA ANCUMMNINHBI 3a4eT B 1 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO NS Oonycka K 3adeTy
28 6annos.

86 bannos n 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "yooBnetBopuTenbHO" (yO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunivHe/ MOAyNo
TemaTtnyecknu nnaH gucUUNIUHbI/MoAaynNs

Buabl n yachbl
ayauTopHOM paborThbl,
N Paspen ; c Hepens NX TPy4O0EMKOCTb Tekywime dopmbl
D.MKAL:)ILI';’T:_IV;HH EMECTPlcemecTpa (B yacax) KOHTpOnsi
Nex ““I'Ipaxmqecmena6oparopuble
L 3aHATUSA pabortbl
Tema 1. Obwue
npeacTaBneHns o
1 KonebartenbHbIX 1 1 1.2 > 0 0 YCTHbI onpoc
BOJIHOBbIX MpoLeccax.
KnHemaTuka konebaHwuii
5 Tema 2. KuHematuka 1 34 5 0 0 YCTHbIN onpoc
BOJH
lMncbmeHHoe
Tema 3. 3atyxawowue nomaluHee
3. kKonebaHus 1 5.6 0 2 0 3agaHve
Tema 4. BblHyXOeHHble
konebaHus nog -
4.|nencremem 1 7,8 0 2 0 YCTHBI onpoc
rapMOHNYECKON CUNbI.
ABTOKONEbHAHNS
Tema 5. BonHosble Pethepar
5'I‘Ip0Ll.eCCbI 1 9,10 0 4 0
KoHTponbHas
Tema 6.
6-\Kone6arenbHbii KOHTYp 1 12 0 4 0 pabora
Tema . Ntoroeas 3avet
: 1 0 0 0
doopma KOHTpoOns
NTtoro 4 12 0

4.2 CopepxaHvue oUCLUNMUHDI
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Tema 1. O6Wwme npeacTaBneHus o konebarenbHbIX U BONHOBbIX Npoueccax. KnuHematuka
KonebaHun

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Ob6wwue npencrtaBneHns o konebaTenbHbIX U BONHOBbIX Npoueccax. EanHbIA noaxon K onncaHuto
KonebaHuii 1 BONH pasnnyHoi comnanyeckoin npuponbl. KuHematuka konebaHuiin. BektopHast
NHTEpnpeTaumst U KOMMIEKCHOE NPeaCTaBeHe rapMOHNYECKMX KonebaHuii

Tema 2. KuHemaTtuka BOJIH
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

KnHematuka BonH. BonHoBoe ypaBHeHne. MoHoxpomaTtumyeckune BonHbl. KoMmnnekcHas amnnntyaa.
BekTopHble BOMHbI

Tema 3. 3artyxarowme KonebaHus
npakTnyeckoe 3aHsitne (2 4aca(os)):

3atyxatowme konebaHusi. YactoTta konebaHmin. KosdodomumeHT 3atyxaHms, norapndoMmnyeckuii
LNEKPEMEHT, 0OBPOTHOCTb, UX CBS3b C NapameTpamu konebaTtenbHOW CUCTEMDI.

Tema 4. BoiHyXaeHHble Koneb6aHns non, A,eiCTBUEM FrapMOHNYECKON Cuiibl. ABTOKONEeb6aHus
npaKkTundeckoe 3aHsitne (2 yaca(os)):

BbIHyXaeHHble konebaHusa non AeCTBMEM rapMONYeCcKoi cunbl. Pe3doHaHc. MNoHATME 0 NMHENRHBIX 1
HennHenHbIX konebartenbHbix cuctemax. ABtokonebaHns. MetTon KOMNAEKCHbIX aMnanTy .
KonebaHus B cBA3aHHbIX cuctemax. PacnpoctpaHeHne konebaHuii B 0O4HOPOAHON yNpyro cpeae.
BbIHyXAeHHble konebaHns B 9NeKTPUYECKMX LiENsix.

Tema 5. BonHoBble npouecchbl
npakTudeckoe 3aHsitne (4 yaca(os)):

MpononbHble 1 NonepeyHble BONMHbI. Pa3oBasi CKOPOCTb BOMHbI. Y paBHEHME MIOCKON
rapMoHmyeckoi beryuiei BonHbl. CMeleHne, CKOPOCTb U OTHOCUTENbHAs fedbopmaums B beryuei
BOMHe. SHeprus berywei BonHbl. MoTok aHeprun. Bektop YMoBa. VIHTEHCUBHOCTb BOMHbI.
NHTepgepeHuust BonH. CTosluMe BONHbI. SHEPreTuyeckme COOTHOLWEHNS B CTOsiHEl BonHe. Mnockre
3N1EKTPOMArHUTHbIE BOMHbI. DHEPreTUYECKNe XapakTepuCTUKM SNeKTPOMarHNTHbIX BOH. BekTop
MoriTnHra. Cpepuyeckme n LMNMHOPUYECKNE BOSHbI.

Tema 6. KonebartenbHbI KOHTYP
npakTnyeckoe 3aHsitne (4 4aca(os)):
Konebanuns B LCR-koHTYype.

4.3 CTpyKTypa 1 copgepxaHue caMOCTOSITe/IbHOM paboTbl AUCUMMIUHBI (MOLYNSA)

Bupbl
N Paspen Cemect Hepnens | camocTositensHon [TpyA0eMKOCTb gﬁ%’g%ﬁ?:;ﬁﬁg;
AducumvnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. Obwume
npeacTaBneHns o
konebaTtenbHbIX U noaroToBka K o
1. 1 1,2 THbI On
BOJIHOBbIX NpoLieccax. ’ YCTHOMY Onpocy 8 ye onpoc
KnHematuka konebaHuii
> Tema 2. Kunematuka y 34 [NOAroTOBKA K 10 CTHBIN OMDOC
‘[BONH ’ YCTHOMY onpocy y P
NoAaroToBK
3 Tema 3. 3atyxatowume 1 56 ugﬂaczuSerg 10 nomallHee
‘[konebaHuns ’ HU
oneba 3anaHms 3agaHue
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Buabl
Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 4. BblHyXOeHHble
KonebaHus nop
o NoAroToBka K o
.[nencrtemem 1 7,8 nggMo or? oc 8 YCTHbIA ONpocC
rapMOHMYECKOWN Ccunbl. y y onpocy
ABTOKONEbaHNS
Tema 5. BonHoBble NoOAroToBka K
) 1 1 1 T
npouecchl 9,10 pegoeparty 0 pecpepa
Tema 6. rlioaroToska K KOHTPOsbHas
|k . 1 11,12 [KOHTPONbHOM 10
onebaTenbHblil KOHTYP pabote paboTta
Wtoro 56

5. O6pasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

B npouecce ocBOEHMS AUCLMNINHBI UICNONB3YIOTCS Cneaytowme obpa3oBartenbHble TEXHONOMNN,
cnocobbl 1 METOAbl (POPMMPOBAHUS KOMMNETEHUMIA: NEeKUMS: NpobneMHas n MHPOPMaLMOHHAS,
LVCKYCCMS, MOArOTOBKA NMUCbMEHHbIX aHaNMTUYeCKMX paboT, MeTon Manbix rpynm, NPoekTHas
TEXHONOTUS, YNPaxXHEHNSs, NHTEPAKTUBHbBIE TEXHONOMMN NPOGECCUOHANBHOIO 0ByYEHNS, TEXHONOTM
PasBUTMSA KPUTUYECKOrO MbIWIEHNS, MOOennpoBaHue. B yuebHOM npoLiecce Mcnonb3yoTecs
aKTUBHbIE N UHTEPaKTUBHbIE (OOPMbI MPOBEAEHNS 3aHATUIA (KOMMbIOTEPHbIE CUMyNALMK, pa3bop
KOHKPETHbIX CUTyauuii) B CO4ETaHUN C BHeayAMTOPHOM paboTon. 3aHATMS NPOBOAATCS B ayAMTOPUK
OCHAaLLEHHOWN NPOEKTOPOM M KOMMbIOTEPOM C UCMOSIb30BAHUEM:

1. KOMNbIOTEPHBIX NEKLMOHHBIX AEMOHCTPALMNIA;

2. ONeKTpoHHO-0b6pa3oBaTeENbHOrO pecypca: y4ebHo-metToamndeckuin komnnekc "Konebanus n BonHbl"
AN MarmctpoB [OnekTpoH. onT. guck (CD-ROM)].

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

Tema 1. O6Wwme npeacTaBneHus o konebarenbHbIX U BONHOBbIX Npoueccax. KnuHemaruka
KonebaHun

YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

EnvHblin MaTematuydecknii annapat npu onucaHum konebatenbHbIx Npoueccos. BekTopHoe 1
KOMNNekCcHoe npenacrasneHne. dasosas NNOCKOCTb

Tema 2. KuHematuka BOJIH

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

BonHoBoe ypaBHeHue. MoHoxpoMaTuyeckune BonHbl. KomnnekcHas amnnutyna. BekTopHble BOMHbI
Tema 3. 3aryxarowme KonebaHus

JoMalwHee 3afaHune , NpUMepHble BONpPOCHI:

KETPOHHBH
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BbINOIHEHNE N NUCbMEHHOE OPOPMIIEHNE KOMMNEKca 3aaHN TEOPEeTMYECKOro U pacyeTHOro
xapakTepa (3agaun). NpnmepHble 3anayn: 1. HYepes kakoe BpeMs 0T Havyana ABMXEHUS TOYKa,
coBepliaroLas rapMoHmyeckoe konebaHme, CMECTUTCS OT MONOXEHUS PABHOBECUS HA MONOBUHY
amnnuTyapl? Mepuon konebaHwnii 24 ¢, HavanbHas dasa 0. 2. AMNIMTyAa rapMOHMYECKOro
konebaHus 5 cm, nepuog 4 ¢. HaiiTn MakcuManbHy0 CKOPOCTb KONEONIOWENCs TO4KN 1 eé
MakcumarnbHoe yckopeHue. 3. [lonHaa sHeprusa Tena, CoBepLarlwero rapMoHNYecKoe
konebaTtenbHoe asuxeHne, paesHa 30 MK X; MakcumanbHas cuna, geincreytowas Ha teno 1,5 mH.
Hanncatb ypaBHeHne OBMXEHWS 3TOro Tena, ecnv nepuoa konebaHuin 2 ¢ n HavanbHas dasa pi/3. 4.
B pe3ynbTate cnoXxeHust AByX OAMHAKOBO HamMpaBieHHbIX rapMOHMYECKNX konebaHuii ¢
OAMHAKOBbLIMU amMnIMTydamMm U OOMHAKOBBLIMK Nepuonamm nonyvyaeTcs pesynbtupytowee konebaHve ¢
TEM Xe NeproaoM 1 Tol Xe annuTyabl. HaiiTn pasHocTb a3 cknanbiBaeMbix KonebaHuii. 5.
HanwncaTb ypaBHeHUe pe3ynbTupytolero KonebaHus, nony4atoWwerocs B pesynbtare ClOXeHNs AByX
B3aVMHO NeprneHanKYnsipHbIx konebaHuii ¢ 0ANHaAKOBOM YacToToi 5 Ml 1 0ANHAKOBOI HavyanbHOW
goazoit 60 rpagycos. AMNInTYObl KonebaHuii COTTBETCTBEHHO paBHbl 0,1 M 1 0,05 M. 6. Todka
yyacTByeT B [IBYyX B3aWMHO NeprneHanKynsipHbix konebaHnsx x=2sin(wt) M n y=2cos(wt) M. Haitu
TPaeKTOpPVIO PE3YNbTUPYIOLErO OBUXEHUS TOYKW. 7. AMNnMTyna konebaHuii MasiTHuKa onuHoi 1 M 3a
BpeMsi 10 MMH yMeHblKnach B 2 pasa. OnpenenvTb NorapuMmyeckmnini aekpemMeHT konebanuii. 8.
Teno maccoli 5 r coBepliaeT 3artyxatowme konebaHums. B tedeHmne 50 ¢ Teno notepsino 60% ceoeit
aHeprumn. Onpenenntb KO3dMUMEHT conpoTmeneHmns. 9. Teno maccor 10 r coBepliaeT 3atyxarowme
KonebaHusi ¢ MakCcMManbHON aMninMTy o 7 CM, HaYanbHON pa3oit 0 1 KO3MULNEHTOM 3aTyXaHNS
1,6 ['u. Ha 370 Teno Havyana nencTBoBaTh BHEWHSAS Nepuoanyeckas cuna, non oencTesneM KoTopon
YCTaHOBUNCH BbIHYXOEHHbIe konebaHus ¢ aMnnuTynoii 5 cM, umknuyeckoit yactoto 31,4 pan/c n
HayanbHol chasoi 135 rpanycos. Haiitn ypaBHeHNe cobCTBEHHbIX KONebaHuii 1 ypaBHEHME BHELIHE
nepnoan4eckoin cunbl.

Tema 4. BoiHyXaeHHble KonebaHus nog AencTBUeM rapMoOHUYeCcKon cunbl. ABTOKONe6aHns
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

LNCKYCCUS; KOHTPO/b BbINOMHEHNS CAMOCTOATENBHOM PaboThbl B paMKax NpOMEXYTOYHOIO KOHTPONS.
MpumepHble 3apayn: 1. MNpPyXMHHBIR MaaTHUK (XXecTKoCTb npy>XxuHbl 10 H/M, macca rpysa 100 r)
COBEpLUAET BbIHYyXAEHHbIE KOonebaHus B BA3KOW cpene ¢ KoaghunumeHTomM conpoTtmeneHns 0,02 kr/c.
Onpepnenntb KOIMULIMEHT 3aTyXaHUs U PE30HAHCHYI0 aMNAnUTyay, eCnn aMnauTyoHoe 3HaYyeHne
BbIHy>Xaatowen cunbl pasHo 10 MH. 2. Teno maccoit 10 r coBepaeT 3atyxatowme konebaHums ¢
MakcuManbHOM aMnnuTyoon 7 cM, HadanbHow cpasor 0 n koadpdpuuneHtom 3atyxanmns 1,6 cA(-1). Ha
9TO TENo Havyana oencTBoBaTb BHEWHAS nepuoanyeckas cuna F, non nencTeneM KoTopom
yCTaHOBUNUCH BbIHYXAEHHbIE KONebaHus. YpaBHEHNE BbIHYXAEHHbIX KonebaHuin nmeeT Bug X=5
sin(10*pi*t - 3*pi/4) cM. HaitTn (C YMCnNoBbLIM KOIMULNEHTOM) ypaBHEHNE COBCTBEHHbBIX KONnebaHuii n
ypaBHeHWE BHELHEeNn Nepmnoanyeckon cunbl.

Tema 5. BonHoBble npouecchl
pedoepart , NpUMEpPHbIE TEMbI:

KOHTPO/b BbIMOJIHEHNSI CAMOCTOSTENBHOW PaboThl B BUAE PA3BEPHYTOr0 TBOPYECKOrO 3a4aHuns B
pamkax npoMexyTo4yHoro KoHTpons. NpumepHbie 3anayn: 1. BonHa ¢ nepuogom 1,2 ¢ v amnnntynom
KonebaHuiA 2 CM pacnpocTpaHSeTcs CO CKOPOCTbio 15 M/c. HeMy paBHO CMeLLeHNe TOYKMN,
HaxoasiWelncs Ha pacCTosiHUM 45 M OT UCTOYHMKA BOJH, B TOT MOMEHT, KOr4a OoT Hayana konebaHui
MCTOYHMKA NpoLwno Bpems 4 ¢? 2. Habnoparenb, Haxoaswmincs Ha pacctosiHim 800 M OT UCTOYHMKA
3ByKa, CNbIWWT 3BYK, Npullealwnin no Bo3oyxy, Ha 1,78c nos3aoHee, YeM 3ByK, NpULWEnnii No Boae.
Halitn ckopocTb 3ByKa B BoAe, ecnu temnepartypa Bosgyxa 350 K. 3. CmelweHne ot NnonoxXeHns
PaBHOBECKS TOYKM, OTCTOSIWEN OT MCTOYHUKA KONnebaHnin Ha pacCcTosAHUM 4 CM, B MOMEHT BPEMEHM
t=T/6 paBHO NonoBuHe amnnnTyabl. Hantn onuHy 6eryweii BonHbl. 4. 3Haa npenen NPoYHOCTU CTanu,
HaTLn HanbonbLYO YaCTOTYy, HA KOTOPYO MOXHO HAacTPOUTb CTPYHY AnnHOW 1 M. MNpuMepHbie TEMbI
pedpepaTtos: 1. Cenicmorpagus. 2. IHgpassyku. 3. YnbTpassyku. 4. Hacbl OT BOASHbIX 40 aTOMHbIX.
5. Ot Haytunyca o coBpeMeHHbIX NoABOAHbIX TOA0K M 6aTnckados. 6. MNepenaya nHpopmauum ¢
nomoLbio nasepos. 7. ONTMKo-akycTUdeckas anarHoctnka buonornyeckux cpeg. 8.
NasepHo-ynbTpasBykoBas amarHoctmka buonormyeckumx cpeq. 9. LietHoe tenesmaeHune. 10.
PanunoactpoHomus. 11. PagmotexHuyeckne npmbopbl. AKyCTUHECKUIA OMHAMYK.

Tema 6. KonebatenbHbI KOHTYP
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:
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KOHTPOSb KA4eCcTBa MOMy4YEeHHbIX KOMMETEHLMIA 1 BbINONHEHUS CAMOCTOATENbHOM paboThl B BUAE
KOHTPONbHOW paboTbl. MpuMepHble 3aaaqn: 1. B uenb nepeMeHHoro toka HanpsixxeHvem 220 B n
yactoTor 50 'y BkNtOYEHbI NocnenosatenbHO eMKoCcTb 35,4 Mk®D, conpoTtusneHme 100 Om u
NHOYKTUBHOCTL 0,7 MH. HalnTn Tok B LeNU 1 NageHns HanpsXXeHUn Ha Kaxaon Harpyske? ru 2.
WHOykTMBHOCTL 22,6 ['H 1 CONPOTMBEHWE BKITIOYEHbI NapasnniesnbHo B Lienb NepeMeHHoro toka
yactortom 50 'u. HanTtu conpotumeneHue R, ecnn n3eBecTHO, Y4TO COBUI (pas Mexay HanpsXeHnem u
TOKOM 60 rpanycoB. 3. AKTMBHOE CONPOTUBIIEHNE N MHOYKTUBHOCTb COEOVHEHbI NapansienbHo 1
BKJTIOHEHbI B LIEMb NEPEMEHHOro Toka HanpsxeHuem 127 B n yactoton 50 ['y. Hantm conpoTtmeneHue
N UHOYKTVBHOCTb, €CNIN N3BECTHO, YTO Lienb nornowaeT MowHocTb 404 BT n casur chas mexay
HanpsXxeHneMm 1 Tokom 60 rpagycos. 4. Kakoe conpotueneHne Hano BHectn B LC-KOHTYp
(MHaykTMBHOCTL 200 MIH, anekTpoeMkocTb 1200 HD), 4TOObI M3MEHUTb YacTOTy KonebaHuii Ha 0,1%.
YBennumTCs Mnm yMeHblMTCS Yactota konebaHunin? 5. Tok B nocnenosatenobHol RL-Lenouke
BO3pacTaeT OT Hyns A0 MNONOBUHbI MakCUManbHOro 3HaveHns 3a 1,56 mc. OnpenenuTb: a)
MOCTOSIHHYIO BPEMeHM Lenoyku; 6) conpotusneHune R, ecnn nHayktmeHocTb 310 MH.

Tema . UToroeasi popma KOHTpons

MprMepHble BOMPOCHI K 3a4eTy:

MpvMepHbIe TEMbI BOMPOCOB K UTOrOBOV (hOPME KOHTPONS:

1. [lBUXeHune nop AenCTBUEM ynpyrux 1 kBasmynpyrux cun. CBoboaHble konebaHns NMHERHOro
rapMOHMYECKOro ocumMnnsiTopa.

2. CBoboaHble konebaHusl B CMCTEMAX C CYXUM U BSIBKUM TPEHUEM.

3. OunchdpbepeHumanbHoe ypaBHEHNE COBCTBEHHBIX KonebaHWin IMHERHOro rapMOHNYECKOro
ocumnnsTopa.

4. Matematumyecknii MassTHUK. BeiBoa doopMynbl ons nepuona KonedbaHuii.
5. dunaunyecknii MadTHYK. BeiBog coopmynbl ons nepuona konebaHuii.
6. DHeprusa rapMoOHMYECKOro ocunnnsaTopa.

7. OndochepeHuUmanbHoe ypaBHeEHME 3aTyxatowmx konebaHmin. KoadpdomumeHT 1 norapmgoMmyeckuii
LEKPEMEHT 3aTyXaHus, [OOPOTHOCTb.

8. BblHyXeHHble KonebaHusi 3aTyxatowWero rapMOHNYECKOro ocLUmMnasTopa.

9. JINHENHbIA N HENVHENHBIA PE30HAHC.

10. CBoboHbIe KonebaHus B ABYX CBA3AHHbIX KOHCEPBATUBHbIX OCLMANATOPAX

11. BonHoBoe gBuxeHue. [lonepeyHbie 1 NPOAONbHbBIE BOSHbI.

12. 'pynna BonH n eé ckopocTb. BonHoBoe ypasHeHue.

13. YpaBHeHue nnockom n ctpeprnyecKoin BOSHbI.

14. CmelleHune, CKOPOCTb 1 gedpopmaums B beryeii BonHe.

15. OHeprus BonHbl. [NoTok sHeprun. Bektop Ymosa.

16. HTepdepeHuns BonH. CmelleHne, CKOPOCTb 1 aedhopMaLms B CTOSHER BOMHE.
17. DHepreTnyeckme COOTHOWEHMS B CTOSHEN BOSHE.

7.1. OcHOBHas nuTeparypa:
BonHosble npouecchl. OcHOBHbIe 3akoHbI, ipoaos, Nropb EBreHbesny, 2013r.
Kypc obweit domaukn, T. 1. MexaHnka. SnektpoanHamuka. KonebaHus u BonHbl, , 2013r.

Kypc obwei domsmku, T. 1. MexaHmka. MexaHnyeckne konebaHus n BonHbl. MonekynsipHas gouauka
n TepMogmHamuka, , 2013r.

BeepneHuve B Teopuio konebaHuii 1 aneMeHTapHyto Teoputo yaapa, WvrabytanHos, denuke
["TannsmoBuny;["a3n3os, EBreHnii Pasunosuny, 2010r.

Kypc comsukm, T. 1. MexaHnka. MonekynspHas cpuamka. TepmoguHamumka, , 2010r.
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Nponos U. E. BonHoBble npouecchl. OCHOBHbIE 3aKOHbI. 2-e n3g.- M.: BuHom, 2010. - 263 c.
(http://e.lanbook.com/view/book/4368/) (J1laHb)

WNponos, V.E. SnektpomarHeTnam. OcHOBHble 3aKoHbl. M. : "BuHoM. JlabopaTopusi 3HaHmin", 2010. -
319c. (http://e.lanbook.com/view/book/4369/) (JlaHb)

Bapmacos, A. B. Kypc obuweit onsnkn ons npupogononb3osartenein. KonebaHus n BosHbl: y4eob.
nocobue / A. B. Bapmacos, B. E. Xonmoropos / lNog peg. A. IN. Bobposckoro. ? Cl16.:
BEXB-MeTtepbypr, 2009. ? 256 c.: un. ? (YuyebHas nutepatypa onsi By3os). - ISBN
978-5-94157-730-9. (3HaHuym).

dusnka: MexaHuka. MexaHuyeckme konebaHns n BonHbl. MonekynspHas gpusnka. TepmoanHammka:
YyebHoe nocobue / C.W. KyaHeloB. - 4-e uag., ucnp. n oon. - M.: Bysosckuii y4ebHuk: HALI
NH®PA-M, 2014. - 248 c.: 60x90 1/16. (n) ISBN 978-5-9558-0317-3, 700 3k3. (3HaHWyMm).

7.2. lononHutenbHasa nuteparypa:

OnemeHTapHbIN y4ebHrK conanku, T. 3. KonebaHns n BonHbl. Ontuka. AToMHas u saepHas qousnka, ,
2004r.

Kypc Teopumn konebanuin, A6noHcknin, AnekcaHap AnekcaHgposuny;Hoperiko, CurnamyHz
CunbBecTposud, 2007T.

BeepneHune B Teoputo konebanwuii, Ctpenkos, Cepreii MNasnosuy, 2005r.

Kypc comamkm:B 3-x 1., T.2. SnekTtpnyectso.KonebaHns n BonHbl.BonHosas ontuka, , 2006r.
O6wwin kypc puasnkm, T. 1. MexaHuka, CuByxuH, OmuTpuii Bacunbesny, 2005r.

Kypc domamkm, T. 2. QnektpoamHammka. KonebaHust n BonHbl, , 2009r.

No3zosckunii B.H. Kypc dpnamku: YuebHnk ons By3os: B 2t1. T.1. "JlaHb, 2009.-567¢.
(http://e.lanbook.com/view/book/236/)

Casenbes .B. Kypc gonaunku: Y4. nocobue. T.2. nektpuyectBo. KonebaHusi n BonHbl. BonHoBas
onTuka. - Cl6.: M3a. "NMaHb", 2008. - 480c.

(http://e.lanbook.com/view/book/347/)

7.3. UHTepHeT-pecypcChbl:

BupeoneMoHcTpauumn konebatenbHbix npoueccos - http://yyebHbledpunbmbl.pdp/VideoOsc.htm

KonebaHus v BonHbl. Jlekunn. dunsndeckuin doakynotetr MIY -
http://www.astronet.ru/db/msg/1175791/page1.html

MpoekT - Bes gouauka - http:/sfiz.ru/list.php?c=uch_kolebaniya

YHuBepcanbHasa Hay4HO-NonynspHas OHNanH aHUMKNnoneans -
http://www.krugosvet.ru/enc/nauka_i_tehnika/fizika/KOLEBANIYA | _VOLNI.html

OnekTpoHHO-06pa3oBaTENbHbIN pecypc: y4ebHO-MeToamndecknii komnnekc KonebaHusi n BONMHbI ANs
MarmcTpoB [OnekTpoH. onT. guck (CD-ROM)]. - http://kpfu.ru/publication?p_id=84898

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHBI(MOAYNS)

OcBoeHuve ancumnavHel "KonebaHusi u BonHbIl" Npeanonaraet NCnonb3oBaHne CnenyroLwero
MaTtepuanbHO-TeXHNYeckoro obecrneyeHus:
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

YyebHo-MeToan4eckas nutepartypa Ans 4aHHOW AMCLMMNANHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHor cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKK, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraLmm, SHUMKNONEaNn, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTUBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM chefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "MlaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNnbCTBa
"laHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
Nepruoanyecknx N3aaHnm no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCMManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

KomnbioTep 1 MynbTumMeauinHoe obopynoBaHne (NPOeKTop), AOCTYN K ceTn NHTepHeT. YteHune
NeKUUN CoNpoBOXOaeTCSA AEMOHCTPALUMNER C MOMOLLbIO MyNTbTUMEONAHBIX CPEACTB PUCYHKOB,
gooTorpadcouia, YepTexeit, 06pa3sLoB, YaCcTb N3 KOTOPbIX BbIMONHEHA B AMHAMWYECKO NOCTaHOBKE.
[ns NOBbIWEHNS YPOBHS YCBOEHMS NEKLMOHHOrO Matepmana v npuobpeTeHns NpakTnyeckmx
HaBbIKOB NpeaycMatpreaeTcs akTMBHaa oopma npoBefeHns NpakTUuyeckmnx 3aHATUm
CaMOoCTOATENbHOW PaboThbl B BUAE BbINOMHEHWS U MMCbMEHHOTO OCPOPMIEHUS KOMMNNEKCA 3a4aHuii
TEOPEeTMYEeCKOro 1 pacyeTHOro xapaktepa (3agaqn). B yacbl camocTosiTeENnbHOM paboTbl CTYAEHTbI
MMEIOT BO3MOXHOCTb paboTtaTtb C KOHCMEKTOM NEKLMIA 1 y4eOHbIMU MOCOBMAMN, BLINONHSATD
NHOMBUAYaNbHblE pacyeTHO-rpadonyeckme 3agaHns ¢ UCnoib30BaHWEM KOMMbIOTEPHOI0O
MOLENNPOBaHUS.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnamm @I OC BINO un yyebHbIM nnaHom no
HanpaeneHunto 050100.68 "Meparornyeckoe obpasoBaHne" N MarmcTepPCKon Nporpamme
Ob6pasoBaHune B 06nacTn or3amnku .
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