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O6cyxnena Ha 3acenanuu Kadenphl arebphl, reOMETPHU ¥ MATEMATHIECKOTO aHAIN3a
«2E» 03 2014 r., gpotokon Ne &

Kaprawo€ bl «26» 03 2019 r.
/ (3aB. xadenpoit) (mara)

3aBeyromui kageapoi

PaccmoTpena n omo6peHa Ha 3aceJaHuH y4EHOTo coBeTa (haKyIbTeTa MaTeMaTHKH, HHYOPMATUKH 1
qmsuxku « 02 » 0¥ 2019 r.,mporokon Ne Z

|

i
§

Ipencenarens yusuoro copera (o g el 4K \\ P «&Z2y  Of 2019 T.
/ (mbartucs) (mata)

YrBepkaeHa Ha 3aceanuu yuénoro copera ®I'BOY BO «BI'CITY »
«31» __ o4 2014 r.,nporokon Ne 70

OT™MeTKH 0 BHECeHHH U3MEHEHHI B IPOrpaMmy:

JIncT nsmenenmit Ne

(roamuco) (pyxoBozutens OITOIT) (mata)
JIucr usmenenwmit No

(noarnwce) (pyxoBonutens OITOIT) (nara)
Juer usmenenuit Ne

(noamnuce) (pyxoBozuress OITOIT) (nara)

Paspaborunku:
Kyxaps Erop MIBaHOBHY, TOKTOpP (pU3HKO-MATEMATHYECKHX HAYK, Ipodeccop Kadenps! BhICIeH
maTtemaTuki U Guznku ®PI'BOY BO "BI'CITY".

IIporpamma jucnummHbl « Pusmka konebanuity cootsercTByeT TpeboBanusm GI'OC BO mo
HanpasjeHuo moaAroTosku 44.03.05 «Ilenaroruueckoe obpazoBanue (¢ ABYMs MPOQHIIMU
IIOArOTOBKM)» (yTBEPXIEH NpuKazoM MuHucrepera obpasoBanus U Hayku PO ot 22 despans
2018 r. N 125) u 6a3oBoMy yueGHOMY IUTaHy IO HallpaBIeHHIO MOATOTOBKH 44.03.05
«Ilemarormueckoe obpazopanue (¢ AByMsl IPOQUIISIMHU ITOATOTOBKH )» (ripodumu «MaTtemaTnukay,
«Dusuka»), yreepxaéHHoMy Yu€uem coBetom ®I'BOY BO «BI'CITY» (ot 31 mas 2019 1.,
nporoxon Ne 10).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

ChopmupoBaTh CcHCTEeMaTU3UpPOBaHHbIE 3HAHUS B OOJACTH TeOpuUU KoseOaHUiA,
TEOPETHUYECKUX OCHOB U MAaTEMAaTUYECKUX METO/IOB X OMUCAHUSI.

2. Mecto aucuuminnsl B ctpykrype OITOII
HucuummmHa «Pusnka kojaebaHu» OTHOCUTCS K BAPUATHBHOW YacTH OJIOKA TUCIIUTLINH.

Jlnst ocBoeHUs AUCHUIUTMHBL «DPu3nKa Konedanuin» 00yJaromuecs: UCIOIb3YI0T 3HAHNU,
YMEHHUS, CIIOCOOBI 1eATEIbHOCTU U YCTAaHOBKH, COPMHUPOBAHHBIE B X0/1€ U3YyUEHHSI JUCLIUILUIMH
«ActpoHomus», «VcTopus ecrecTBO3HAaHUS U TEXHUKN», «KBaHTOBas MmexaHuka», « MeToipl U
TEXHOJIOTUH peleHus pusnueckux 3anau», « MUKposiekTpoHuka», «[Ipaktuueckas usukay,
«Pamnorexnukay, «Craructuueckas Gusuka», « Du3nka HEPaBHOBECHBIX CUCTEMY, «LIIKoMbHBIIHI
(bu3n4ecKuil FKCIEPUMEHT», « DIEKTPOHHBIE ITPOLIECCH B TBEPBIX TENAX», « DIEKTPOTEXHUKAY,
IIPOXOXKACHUS IPAKTUKU «YueOHas (IPOEKTHAas) MPAaKTUKay.

3. Ilmanupyemble pe3ybTaThbl 00y4eHUsl

B PE3YIbTATC OCBOCHUA NTUCHUIIJIMHBI BBIITYCKHHUK OOJDKCH O6HaIlaTI) CJICAYyIOUMHU
KOMIICTCHLIUAMMU

— BJIQJICET CUCTEMOM 3HaHMI O (DYHIIAMEHTAIBHBIX (PU3UYECKUX 3aKOHAX U TEOPUSX,
METOJIaMHU OPTaHU3AINH U TIOCTAHOBKH (PU3MUYECKOTO IKCIICPUMEHTA, TEOPUEH U MPAKTUKON
oprauusaiuu pusmueckoro oopazosanus (ITKP-2).

B pe3yabTrare n3ydyeHus THCHUTIIMHBI 00YYAKOMIMIACS TOJIKEH:

3Hamo

— OCHOBHBIC TTOHSTHSI (PH3UKU KOJICOAHUI 1 MOJICTTN JIMHEHHBIX KOJICOATEITLHBIX CHCTEM;

— 0COOEHHOCTHU pE30HaHCa B HEIUHEHUHBIX CHCTEMax U napaMeTpUICCKOI'0 PE30HAHCA;

ymemp

cc

— BBIYUCJIATH COOCTBEHHYIO YaCTOTY KOJIeOaHUI TMHEHHBIX CUCTEM U UMIIEJaHC JIMHEHHON

LIEIY [TIEPEMEHHOTO TOKA;
— UCIOJIb30BaTh METO/ UTEPALUNA NTPU U3YUEHUH HEITMHEWHBIX KoieOaHul;

énademsp

— MCTOAaMU CJIOKCHHUA TAPMOHHUYCCKUX KOHe6aHI/II>’I;
— OCHOBHBIMH METOJaMH HCCJICAOBaAHHUA HEJIMHEHHBIX KOJIeOAaTEILHBIX CUCTEM.

4. O0BbEM AMCUMIIUHBI U BU/ABI y4e0HOI padoThI

. Bcero CemecTpsl

Bun yuebHo# paboThI HACOR 10
AyIUTOpHBIE 3aHATHS (BCEro) 28 28
B ToM uucne:
Jlexumum (JI) 10 10
[Tpaktuueckue 3ansatus (I113) 18 18
JlaGoparopubie pabotsl (JIP) — —
CamocrositeibHas padora 44 44




KonTtpoJs — —

Bua npomexyTo4HOM arTecTanuu 34

OO01mmas Tpya0eMKOCTh 4achl 72 72
3a4ETHBIE €TUHMIIBI 2 2

5. Conep:kanue TUCHUIITHHBI

5.1. Conep:xanue pa3iei0B M CHUUIIITAHbBI

Ne HaumenoBanue paznena
n/n JUCLHUTIIIUHBI

Coneprkanue pasjiena TUCIUILUIAHbBI

1 Jlunelnbpie Kose0aHus

["apmonnueckue konebanus. ['apMOHUYECKUIA aHATTU3.
Monenu TUHEHHBIX KoJiebaTenbHbIX cucTeM. Da3oBbIit
noptpet kKosiedbanuit. Ocodbie TOUKH (Ha30BOTO
npoctpancTBa. CliokeHHEe TapMOHUYECKUX KOJIeOaHHH.
MeTo/1 BEKTOPHBIX AHAarpaMm, METO]l KOMIUIEKCHBIX
aMIuuTyA. MeTtoa rapMoHUYeckoro OanaHca.
3aryxaromue konedanus. BeiHyk/1eHHbIe KOJeOaHusl.
[TepemenHbI1 2neKTprUecKuid TOK. Pe3oHanc HanpsKeHUi.
Pe3onanc TokoB. CUCTEMBI C COCPEIOTOUCHHBIMU U
pacnpeneneHHbIMU NapameTrpamu. Konebanus nqsyx
CBSI3aHHBIX YaCTHII. BBIHYKICHHBIC KOJICOaHHS B
CBs3aHHBIX cucTeMax. Konebanus cuctem ¢
MIPOU3BOJILHBIM YHCIIOM CTETeHe cBoOopl. HopmanibHbIe
KoopauHaThl. [ 1aBHbIE KOoNeOanus. BexkoBoe ypaBHeHue.
CoOctBeHHbIe GOpMBI KONIeOaHMid. BEIHYKICHHBIE
KoJie0aHusl B CUCTEMAaX C MPOU3BOJIbHBIM YHCIOM
crenieHeil cBo6o/ 1. Konebanus 6eckoHeuHOM
OJIHOMEPHOI 1ETIOYKH CBSI3aHHBIX YaCTHUIl. DIEKTPUUECKUE
KoJiebaHus B mocyenoBaTeabHOCTH LC-KOHTYpPOB.
Konebanus ctpyHbl. BeIHYX)1€HHBIE KOIEOaHUS CTPYHBI.
Konebanust cTpyHBI ¢ HE3aKpEIJICHHBIMU KOHITAMHU.
AKycTHYecKHe U ONTHYECKHE BETBU KoseOaHuit

2 Henuuetlinpie konedanus

3aBUCUMOCTb MEepHOa KoeOaHU| OT aMITJIUTYIbI.
@®a30BbII NOPTPET MATEMATUYECKOTO MAsITHHKA.
CemnaparpucHoe pelieHrue ypaBHEH!S] MaTeMaTHYeCKOro
MasiTHUKA. AHTapMOHMYECKUI ocuuiuiaTop. Metox
urepanuii. Metoa MeaJIeHHO MEHSIOIIUXCS aMILIUTY 1T
(MMA). Pe3onaHc B HETHMHEWHBIX cucTeMax. [ ucrepesuc
pu HeJIMHEHHOM pe3oHaHce. [Ipumenenne merona MMA
JUISL UCCIIEIOBAHUs] PE30HAHCA B HEJIMHEHUHBIX CUCTEMAX.
Jnnamuueckuii xaoc. Kpurepuit MensHHKOBA.
[Tapamerpuueckoe Bo30yxaenue. Teopema dioke.
VpaBaenune Marse. [Tapamerpudecknii pe30HaHC.
JIBm>xeHue B OBICTPO OCUMIUIMpPYIOLIEM nojie. MasTHUK
Kanuier. AnqnabaTudeckue WHBapHUAHTHI.
[TapameTpuueckoe Bo30y»x/1€HUE B HEIMHEHHOMN CUCTEME.
ABTOKOE€0aTeNbHbIe cucTeMbl. [IpenenbHble Kb,
aTTPaKTOpbl. ABTOKOJIEOAHUS TOMCOHOBCKOI'O U
penakcaMoHHOTO TUNOB. YpaBHeHue Ban-nep-Ilomns

5.2. Kosim4ecTBO 4acoB M BUABI Y4eOHBIX 3aHATHH 110 pa3fesiam AU CUHUIIIMHBI




Ne HaumenoBanue paznena Jlexu. [Ipaxr. JIa6. CPC Bcero
/1 JIACIIUIUTHHBI 3aH. 3aH.

1 Jluneitnbie KoaeOaHust 4 8 — 22 34

2 Henuneiinrle konebaHus 6 10 - 22 38

6. IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJIBHOM YU4eOHOH JTUTEPATyPHI
6.1. OcHoBHas iUTEpaTypa

1. Ayonumes FO.H. Kone6anus u BosHbl.— HoBocnOupck: Cubupckoe YHUBEPCUTETCKOE
u3natenberBo, 2004.— 328 ¢.— Pexxum mpoctyma: http:// www.iprbookshop.ru/4147.— 9bC
«IPRbooks».

6.2. lonoTHUTEIbHAS JIUTEPATypPa

1. Ky3nenos A.Il., Ky3nenos C.II., Peickun H.M., UcaeBa O.b. Henuneitnocts. OT
KosiebaHuii k Xxaocy.— Mocksa, MxeBck: PerymspHas u xaotnueckast tuHamuka, 2006. — 188 . —
Pexwum nocryna: http://www.iprbookshop.ru/16576. — 3bC «IPRbooks..

2. 3aiiueB A.A. Jlekuuu mo Teopun TMHaAMUUYECKUX cucTteM. — KanuHuHrpan:
Kanununrpaackuii rocyaapctBeHHbIi yHUBepcuTeT, 2004. — 106 . — Pesxxum noctyna:
http://www.iprbookshop.ru/23850. — 95C «IPRbooks.

7. Pecypcol UHTEpHETA

[Tepeuens pecypcoB MHTEepHETa, HEOOXOAMMBIX ISl OCBOCHUS TUCHIUTLIAHBI:
1. Http://butikov.faculty.ifmo.ru/Applets/index.html.

8. UndopmanmoHHbIe TEXHOJOTMHM U IPOTPAMMHOE ol0ecrneyeHune

[lepeueHb HHPOPMALIMOHHBIX TEXHOJIOIUH, HCIIOJIB3YEMbIX IPU OCYIIECTBICHUH
00pa3oBaTebHOTO MpoIiecca 10 TUCIUILTIHE, BKIII0Yas IepeueHb IMPOrpaMMHOT0 00ECTICYeHUS U
MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIPH HEOOXOAUMOCTH):

1. Oduchsriit maket Open Office.

2. [IporpamMHoe o0OecrieueHue 1Ji1 KOMMYHHUKALUH.

3. Ocrad (mporpaMmma Jijisi OITUYECKOTO PACIIO3HABAHUS JOKYMEHTOB).

9. MaTepuanbHoO-TexHHYecKas 6a3a

Jliig mpoBeieHus yueOHbIX 3aHITUH 10 quciuruinHe «Pusnka konedaHuin» He0OX0aMMO
clleyIoliee MaTeprabHO-TEXHUUECKoe oOecrieueHue:

1. AynuTopusi ¢ MyJIbTUMEIUINHON MOAIEPKKOM I MPOBEACHUS JIEKIIMOHHBIX 3aHATUH.

2. Ayauropus Uil IPOBEIEHUS TPAKTUUECKUX 3aHATHI.

3. Aynuropuu A IPOBEICHUS CAMOCTOATEIbHONU PabOThI CTYJEHTOB C JIOCTYIIOM K CETH
NurepHer.

10. MeToauveckne yKazanus AJsi 00y4aKOIIHUXCS M0 0CBOEHUIO TUCHMILIHHBI

Jucuumnuna «Pusrka kojaebaHU» OTHOCUTCS K BAPUATUBHON YacTH OJIOKA AUCIIUTIIINH.
[TporpamMmoit AUCHUIUIMHBI IPETYCMOTPEHO YTEHUE JIEKIIUN U MPOBEICHUE TPAKTUYECKUX 3aHATHIA.
[TpomexxyTouHast aTTecTanus MPoBOAUTCS B (hopme 3aueTa.

JlexMOHHBIE 3aHATHSI HAPaBJICHBI HA (POPMHUPOBAHUE TITYOOKHX, CHCTEMAaTH3UPOBAHHBIX
3HAHUM MO pa3jenam AUCUUIUIHBL. B X01e JeKIui mpenogaBaresb pacCKpblBaeT OCHOBHBIE,

5



Hau0oJiee CI0XKHbIE MOHATUS AUCUUIUINHBI, a TAKXKE CBA3aHHBIE C HUMHU TEOPETHUYECKUE U
NpaKkTU4YecKue npobaeMbl, JaéT peKOMEHJAIMH 10 TPAKTUYECKOMY OCBOSHHUIO U3y4aeMOro
MmarepHaia. B 1ensx kauecTBEHHOr0 OCBOEHHs JIEKIIMOHHOIO MaTepHaja 00y4Jaroummes
PEKOMEHIyEeTCsl COCTABJIATh KOHCIIEKTHI JICKLUM, UCII0JIB30BAaTh 3TH KOHCIIEKTHI IIPU IIOAIOTOBKE K
IIPAKTUYECKUM 3aHATHAM, IPOMEXKYTOYHOM U UTOTOBOW aTTECTALIUH.

[IpakTryeckue 3aHATHS SBISAIOTCS POPMOI OpraHU3alyy MeJarornieckoro npouecca,
HalpaBJIEHHON Ha yIiy0JieHue HayYHO-TEOPETUUYECKUX 3HAHUHI U OBJIaZICHUE METO/laMU paboThl, B
npoliecce KOTOPBIX BHIPA0ATHIBAIOTCS YMEHHUS U HABBIKU BBHITIOJTHEHUS yUeOHBIX IEHCTBHI B chepe
u3ydaeMoi Hayku. [IpakTuueckue 3aHATUS NPEAINOIararT AeTaIbHOE U3ydyeHHe 00yUYarouMucs
OTJENIbHBIX TEOPETHUYECKUX TOJ0KEHUN YIeOHOU AUCIUIUIMHBL. B X0/1e MpakTHUECKUX 3aHATHHA
(bopMHpYIOTCS YMEHUS M HAaBBIKH ITPAKTUYECKOTO IIPUMEHEHUS TEOPETUUECKUX 3HAaHUI B
KOHKPETHBIX CUTYallUsIX ITyTEM BBIIIOJHEHHUS IOCTABICHHBIX 3a/1a4, PA3BUBACTCS] HAYYHOE
MBILIJIEHHE U pPeYb, OCYLIECTBISAETCS KOHTPOJIb YUEOHBIX JOCTHXKEHUI 00y4daromXCsl.

[Tpu moArOTOBKE K MPAKTUYECKUM 3aHATHIM HEOOXOAUMO 03HAKOMHUTHCS C TEOPETUUECKUM
MaTepHaJIoM AUCUUILUIMHBI 110 U3y4aeMbIM TeMaM — pa300paTh KOHCIEKTHI JEKIUH, U3yUUTh
JUTEPaTypy, PEKOMEHIOBAaHHYIO IIpenoaBaresneM. Bo BpeMs caMoro 3aHsATHS PEKOMEHIYETCs
AKTUBHO Y4YaCTBOBATb B BHIIIOJHEHUM ITOCTABJICHHBIX 3aJaHUi, 3a/1aBaTh BOIPOCHI, IPUHUMATh
Y4acTHE B TUCKYCCHSX, AaKKYPaTHO U CBOEBPEMEHHO BBIIIOJIHATH KOHTPOJIbHBIE 3a1aHUS.

KoHTposb 3a kauecTBOM 00y4YeHHUs U XOJIOM OCBOCHMSI JUCLUIUIMHBI OCYILECTBIIACTCS Ha
OCHOBE PEUTHHIOBOM CUCTEMBI TEKYILEr0 KOHTPOJIA YCIIEBAEMOCTH U ITPOMEKYTOYHON aTTECTALUU
cTyaeHToB. PeliTuHrosas cucrema npenmnosnaraetr 100-0anibHy 0 OLIEHKY YCIIEBAEMOCTH CTY/I€HTa
1o y4eOHOM TUCHUIUIMHE B T€YeHUE ceMecTpa, 60 U3 KOTOPhIX OTBOJUTCS HA TEKYIIUHA KOHTPOJIb, a
40 — Ha MPOMEKYTOUHYIO aTTeCTaluIO 1o AucuuminHe. KpurepuanbHas 6a3a peHTHHIOBOM
OLICHKH, TUIIOBBIE KOHTPOJIbHBIC 3aJaHMs, a TAKXKE METOJUYECKAE MATEPUAJIbI 110 UX IPUMEHEHUIO
ONucaHbl B POHE OLIEHOYHBIX CPEJCTB 110 TUCLMILIMHE, SBISIOLEMCS IPUIOKEHUEM K TaHHOU
Iporpamme.

11. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHON padoThl

CamocrosiTenbHas paboTa 00yJaronuxcs IBIsSETCS HEOTHEMJIEMON YacThIO Mpollecca
oOyueHus B By3e. [IpaBuibHast opraHu3anus CaMOCTOSTEIbHON pabOThI TO3BOJIAET 00YUAIOIIUMCS
PasBUBAaTh YMCHUSA U HABBIKU B YCBOCHUU U CUCTCMATHU3AlIUN HpI/IO6p€Ta€MBIX 3HaHI/II\/'I,
o0ecreynBaeT BBICOKUI YPOBEHb YCIIEBAEMOCTH B NEPHOA 00yUEHHsI, CHOCOOCTBYET
(opMHPOBAaHNIO HABBIKOB COBEPIICHCTBOBAHHS MTPO(ECCHOHATLHOTO MacTEePCTBA.

CamocrosTenbHas paboTa 00y4aroLIMXcsl BO BHEAYAUTOPHOE BpeMs BKIIIOYAET B ce0sl
MMOATOTOBKY K ayAUTOPHBIM 3aHATUAM, @ TAKKC U3YUCHUC OTACIbHBIX TEM, PACIHUPAOIINX 1
YTy OISIONINX TPEICTaBICHUS 00yJarOIUXCs 0 pa3aenaM U3ydyaeMoi TUCITUTUTUHEL. Takas
paboTa MOXET mperoiaaratb NpopadoTKy TEOPETUIECKOTO MaTepHraia, paboTy ¢ Hay4yHOM
JTUTEePATypPOH, BEIOTHEHHE MPAKTUYECKUX 3aJaHUi, MOATOTOBKY KO BCEM BHIaM KOHTPOIbHBIX
WCIIBITAaHUH, BBITIOJTHEHNE TBOPUECKUX PadOoT.

VY4ebHo-MeToInuecKoe obecreueHue Ui CaMOCTOATENbHOM paboThl 00YyYaroLIXCs 110
JTUCIUIIMHE TIPEJCTaBIIEHO B paboyeil mporpaMMe 1 BKIIIOYAET B ce0sl:

— PEKOMEHIyeMYI0 OCHOBHYIO U JIOTNIOJIHUTENIBHYIO JTUTEPATYypPY;

— nH(OpMaIMOHHO-CTIpaBOYHBIE H 00pa3oBaTelbHbIC pecypchl IHTEepHeTa;

— OLICHOYHBIE CPECTBA JJIsl IPOBEIECHUS TEKYIIEro KOHTPOJIS U IPOMEXYTOUHON
arTeCTaluu 110 JTUCHUIIIINHE.

KoHkpeTHbIe peKOMEHIAIHH 110 TNIAHUPOBAHUIO U TIPOBEACHUIO CAMOCTOATEIHHON PaboThI
10 AUCIIUIIIINHE «Dusnka KosedaHmiD» MMpEACTABJICHBI B METOAUUCCKHUX YKA3aHUAX JJIA
00yyaromuxcs, a Tak’Ke B METOJJUUECKUX MaTepranax (JOH/I0B OLIEHOUYHBIX CPE/ICTB.

12. ®oHx OLIEHOYHBIX CPECTB



®DOoH/T OIIEHOYHBIX CPEJICTB, BKIFOYAIOIINI MepeueHb KOMIIETCHIINM ¢ YKa3aHUEM ATAloB MX
dbopMUpOBaHUS, OTMCAHNE TIOKA3aTeNIel U KPUTEPUEB OLICHUBAHUS KOMIICTCHIIMI HA PA3IMIHBIX
aTanax ux (popMUpoBaHUs, ONMMMCAHKUE MK OIICHUBAHMS, TUIIOBBIC KOHTPOJIbHBIC 33/IaHUS U
METOIUYCCKUE MAaTePHAIIBI SIBJISICTCS IPHIIOKEHUEM K ITPOrpaMMe yu4eOHON JUCIIUILITNHBL.



