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1 Hesnn u 3a1a4m U3y4YeHUsl AU CHUIIHHBI
1.1 Ileab ocBoeHMs TUCUMILIUHBI

Henu wu3yyeHuss IUCHUIUIMHBI OIPEAEIEHBl T'OCYIAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BbICIIEr0 oOpa3oBaHUs M CoOTHeceHbl ¢ obOmumu neasmMu OOII BO mo
HampasiieHUI0 1oArotoBku «llpuxnanHas maremaruka U MH(OpMaTHKa», B paMKax KOTOPOTO
MIPENOAACTCS JUCUMIUINHA.

JlaHHas [MCLUMIUIMHA CTaBUT CBOEH LEJIbI0 HM3Y4EHHE METOJOB IOCTPOCHUS
MaTeMaTUYEeCKUX MOJeJIed Ha OCHOBE YypaBHEHUN MaTeMaTudeckoll (u3MKu, OBIaJeHUE
anmapaToM MaTeMaTHYecKoW (pU3MKH U BBIPAOOTKY y OyAyIIMX CIEIHATUCTOB TEOPETUYECKHUX
3HAHMW W yMeHHHl QopMynIMpoBaTh 3aJaud MPUKIATHOTO HCCIENOBaHUS B 00JacTH
MaTeMaTH4ecKOd (U3MKM U OLIEHMBAaTh CpPEICTBA, HEOOXOAMMBIE [UIsl €ro IpOBeJeHUS,
MoJIyueHue ombIiTa 3(PPEKTUBHOTO NPUMEHEHHs] MaTeMAaTUYECKUX METOJIOB B Hay4dHOMU
NesITeNbHOCTH, (hopMHUpOBaHKE MTPO(eCcCHOHABHBIX HABBIKOB HCCIIEI0BATEIS.

[Ipouiecc ocBoeHus NaHHOW IUCHMIUIMHBI HANpaBlieH HA MOJy4YeHHs] HEOOXOAWMOro
o0bemMa TEOpeTHUECKUX 3HaHuM, oTBevaromux TpebdoBaHussM ®I'OC BO u obecneunBaromumx
YCIELIHOE MPOBEACHNE MarCTPOM NMPOPEeCCHOHAIBHOMN 1eATENbHOCTH, BIaJIeHUE METOA0I0T el
(dbopMynupoBaHUs M pelIeHUs MPUKIAJHBIX 33a]a4, a TakKe Ha BbIPAaOOTKY YMEHUN MPUMEHSThH
Ha TMpaKkTUKEe METOJbl MNPUKIAAHON MareMaTuku U uHpopMmartuku. llenn nuCHUIIMHBL
COOTBETCTBYIOT clieaytomuM hopmupyembim kommereHimsm: OK-1, OTTK-4, ITK-3.

1.2 3agaun JUCHUIIIMHBI

OCHOBHBIE 3a1a4H JUCLIMITINHEIL

— YCBOCHHE HJICH W METOJOB MaTeMaTHYeCKOW (HU3UKH, HEOOXOJMMBIX IJIsl PEIICHHS
TEOPETUIYCCKUX U MPUKIIAIHBIX 3a/1a4 TPUMEHEHUS JUCITUTUTHBI,

— (hopMUpOBaHUE HABBIKOB TTOCTPOEHUS MAaTEMAaTHYECKUX MOJIEJIEH, BEIOOpA aJIeKBAaTHOTO
MAaTeMaTHYeCKOr0 armapara WX HWCCJICJAOBAaHMS, aHalu3a M NPAKTHUYCCKONW HMHTEPIpETAIun
MOJTYYCHHBIX MaTEMAaTUYECKUX PE3YJIbTATOB HCCICIOBAHUS PEATHHOM 3a/1a4H;

— (hopMUpOBaHUE TBOPUECKOIO TOJX0JAa K MOJCIUPOBAHUIO PA3IMYHBIX IPOIIECCOB;
MPUBHUTHE TPAKTUYECKUX HABBIKOB HCIIOJIb30BaHUS METOJOB MaTeMaTHYeCKOW (PH3UKH Ipu
peleHUN TPUKIATHBIX 3a7ad, aHaJlu3€ W MOJICIMPOBAHUHM PEAIBHBIX IPOIECCOB (DUBUKH,
TEXHUKH, SKOJIOTHH H JIP.

1.3 MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

Hucuunnuna «/lomogHuTenbHBIE TJIaBbl YpAaBHEHHUH MaTeMaTH4eCcKOW  (DU3HKN»
OTHOCUTCSI K BapuatuBHoW uactu brnoka 1 "luctummusel (Monaynu)" ydeOHOro IUIaHa
MOATOTOBKM MAarucTpa, Oasupyercs Ha 3HAHHIX, MOJYYEHHBIX [0 CTAaHJIAPTy BBICIIETO
oOpa3oBaHUs, W SBISETCS HEOOXOAUMOMN ISl TEOPETUYECKOW MOATOTOBKH MAarucTpoB IO
nporpamme «MaremMaTH4ecKkoe MOAEITUPOBAHUEN.

Mecto kypca B mpodecCHOHATbHONW TMOATOTOBKE MAarucTpa OMpPENeNseTcs pPOJbIo
METO/JIOB  MareMaTudyeckod ¢u3uku B (HOPMHPOBAHUHM  BBICOKOKBAIM(DUIIMPOBAHHOTO
CrelranucTa B JI000W 00NIacTH 3HaHMIA, WCHOJB3YIOIIEH MaTeMaThueckue mojaenu. JlaHHas
JTUCIUIUTAHA SBIISIETCS BAXKHBIM 3BEHOM B 00ECMEUEHHM MarucTpa 3HAHUSMU, MO3BOJISIFOIIUMU
MPUKIAHUKY YCIENIHO BECTH NPOPECCHOHANIBHYIO [eSTENIBHOCT, B cdepe pa3paboTku



MaTeMaTH4YEeCKUX MOJICJIEH pelIaeMbIX 3a1ad, a Takke oOecreyrBaTh MOJHBIN LUK Mpolecca
MojenupoBaHus. Fmeercs Joruueckas M COJEPKATEIbHO-METOJIMYECKas B3aUMOCBS3b C
ApYTUMU OOIl BO. J[ucuumninHa
MaTeMaTU4eCKON (U3UKN» CBSA3aHA C JUCHHUIUIMHAMU: HEMPEPbIBHBIC MaTeMaTHUECKHE MOJIEIH,

4acTAMU «/lomoyIHUTENBHBIE  TJIaBBl  YPAaBHEHUH

MaTEMaTUYCCKHUEC MCTOAbI MNPCACTABJICHUA W aHaliu3a Moz[eneﬁ, MOJACIN  MCXaHHKHU

neopMHupyeMOro TBEPAOTO Tella, MaTEMaTHYECKHE MOJENH MEXAaHWKU pa3pyIIeHUs, MOJCIH
TEIJIOMACCONEPEHOCa, AEKTPOXUMHUYECKass TUIPOJUHAMMKA, HWHTErPAJbHbIE YpaBHEHUS,
MO/JIEIMPOBAHNE IKOJOTUYECKHUX IIPOLIECCOB U CUCTEM.

HeoOxoauMbeiM TpeOOBaHUEM K «BXOJHBIMY» 3HAHUSAM, YMEHUSM H OTBITY JIESTEIHHOCTH
oOyyJaromerocsi Ipyu OCBOCHUU JAHHOW MUCHUIUIMHBI, TPUOOPETEHHBIM B PE3yJIbTaTe OCBOCHUS

NpCACCTBYIOIUX AJUCHUIIIIMH SABJIACTCA YBCPCHHOC BJIAACHHA MATCpUajioM CICAYIOMIUX

KypcoB:  ypaBHEHHUs  MaTemaruueckoil — ¢usuku, auddepeHIualbHble  YpaBHEHUH,
MaTeMaTHYeCKUI aHaIu3, Teopus QyHKIMI KOMIUIEKCHOTO IEPEMEHHOTO.
1.4 IlepeyeHb TIUIAHHMpPYeMBIX Ppe3yJabTaTOB O00y4YeHHUS] 10 JHCIHUILIHHE,

COOTHECCHHBIX C INIAHUPYEMBIMHU PE3yJbTaTaMHU OCBOCHUS 06pa30BaTeJIbHOﬁ IporpaMmmal

B pesynbraTe ocBoeHUs Kypca «/[OMOTHUTENbHBIE TJIaBbl YPaBHEHUH MaTeMaTHYECKOMN

(bu3uKM» 00yJaromuiics 0 KeH 00IaaaTh:

N Unnexc Conepsxanne B pe3ynbTare nzydenus yudeOHOM TUCIUILTUHBI 00yYaroIuecs
ngi KOMITETEH | KOMITETECHITNN (MK MOJKHBI
o 05051 e€ yacTH) 3HATh YMeETh BJIAIETh
— TIOHATHUS W KOH- | — TIEPEBECTH KOH- | — METOMOJOTHeH
HEMIUU MaTeMaTh- | KPEeTHYIO MpUKIan- | GOpMYIUPOBAHUS U
YecKkol (pHU3HKH; HYI0 33/]a4y Ha | penieHus npu-
— TOIXOHbl K HC- | A3BIK KJIaJTHBIX 3aj7a4
CIeNOBaHUI0 ypas- | JuddepeHyanb- MaTeEMaTHYECKOI
HEHWil MaTeMaTu- | HBIX YypaBHEHHHA C | (U3HKH;
4ecKoi (M3MKH, Jle- | YACTHBIMH  TIPOU3- | — HaBHIKAMU aHa-
CHOCOGHOCTRIO k| ’KAlIME B  OCHOBE | BOTHBIMHU WM | JIH3a, COIOCTaBJIe-
noctpoeHust 3(hek- | HHTErpaabHbIX HUSL U 000OIIEeHus
aOCTPaKTHOMY MBbI- .
1. OK-1 TUBHBIX AHAIUTUKO- | YPAaBHCHHU U | pe3yJbTaToB Teope-
LICHHIO, - AHAIMNSY, | ) ofeHHEIX  MeTO- | OTPEIEIHTD IYTH €€ | THYECKUX U IPAKTH-
CHHTE3Y JIOB PEICHHs 3a7a4 | PEIICHHS, YEeCKUX HCCIe0Ba-
—  HCHOJB30BaThH HUWA B TNpeAMETHOU
COBpEMCHHBIE TEO- | 00JIacTH;
pUM OIS PEIICHMS | — HaBBIKAMH  IIO-
Hay4HO-UCCIIEZI0OBA- | CTPOEHUSI MaTema-
TENbCKUX U IPU- | THYECKUX MOJENEH
KJIaJHBIX 3a/]a4. (Gusnyeckux  Impo-
[ECCOB.
CIIOCOOHOCTBIO — COBpPEMEHHBIE | — TPUMEHSITH — MaTeMaTH4ecK
HCTIOJIb30BATh H| TEHJCHUINHN METOJIbI 01 KyJIbTYpOW;
IIPUMEHSATH pa3BUTUSA MAaTeMaTU4eCKOM | — OCHOBHBIMHU
yri1yOJIeHHbIe byHIameH- bu3NKH K | METOIaMH
2 OIIK-4 |3HaHus B 96J'I&CTPI TaJIBLHBIX U | UCCIIEIOBAHUIO WCCIICIOBAHUsL U
MIPUKIIATHON MPUKIAAHBIX MareMaTHYE€CKON | perieHusI
MaTeMaTUuKU H| WCCIIEIOBAaHUN B | MOJICNIA U OIIEHKH | JIMHEHHBIX 51
UH(GOPMATUKH obOmactu €€ aICKBaTHOCTH; | HEJIMHEHHBIX
MaTreMaTHYeCKON | — copeprkarensH | AU depeHInaIbH
buzuku; 0 VHTEP- | BIX YPAaBHEHHH B




N WHzaexc Conepxanue B pesynbrare u3yueHus yueOHON TUCHUILIMHBI 0Oydaromuecs
1_“:[ KOMIIETCH | KOMIICTCHIUY (I AODKHEL
o LUU e€ yacTn) 3HATh YMeTh BJIAJETh
—  CIIOCOOBI MIPETUPOBATH YaCTHBIX  MPOMU3-
HCTIOJIL30BAHUS PE3YJIbTaThI BOJIHBIX u
COBPEMEHHBIX MHTErPAIbHBIX
METOZIOB s YpaBHEHHUI
pelIeHus  Hayy-
HBIX u
MPAKTUYECKUX
3ajad;
—  CHOCOOBI
HCTIOJIb30BaAHUS
COBPEMEHHBIX
METO0B JUISt
pelIeHus  Hayd-
HBIX u
MPAKTUYECKUX
3a7a4
CIOCOOHOCTHIO —  TPUHIMUIIBI — HCIIOJIb30BaTh | — HaBBIKAMH
paspa0OaTbiBaTh M| BEIOOpA METOJOB | TEMAaTHYECKHE HCTIOJIb30BaHUS
NPUMCHSATh ~ MaTe-| U CPEJCTB U3ydye- | HHPOPMAIUOH- MMaKeTOB npu-
MaTHYCCKHEC METO-| HUSI ~ MATEMAaTH- | HbIE PECYpPChl O | KJIaJHBIX npo-
JIbI, CHCTECMHOC M| 4eCKOW MOJEeH pe3ynbpTatax Cco- | TpaMMm i ooOec-
3 [IK-3 |MPUKIagHOE  TPO- BPEMEHHBIX  UC- | ICYEHUS po-
rpammHoe obecrie- clieIOBaHHU I B | lecca  MOJIENu-
YeHUE IS pelle- obmacTi Martema- | poBaHHS Ha
HUS 337a4 Hay4YHOH TUYEeCKO (PU3MKU | OCHOBE MaTema-
U TPOEKTHO-TEXHO- THYECKOU (pu3uKH
JIOTUYECKOU
JIESITENbHOCTH

[Ipouiecc ocBOeHUS AUCHUILIUHBI «/[0TOTHUTENBHBIE TTIaBbl YpaBHEHUN MaTeMaTHUEeCKON
¢bu3MKM» HampaBlieH Ha TMOJy4eHUS HEOOXOAMMOro o0beMa TEOpPEeTUYECKHX 3HAHUMH,
otBevaronux TpedoBanusM PI'OC BO m obecreynBaIMX YCIENIHOE BEICHUE MarucTpOM
HAyYHO-MCCIIEI0BATEIbCKOW JESATENIbHOCTH, BJAJICHUE METOJO0JOTHEH (OpMYyIHpOBaHUS U
pelIeHns NPUKIAIHBIX 3a/]a4, a TAK)KE Ha BbIPaOOTKY YMEHUHN MPUMEHSITh HA MPAKTUKE METOIbI
MIPUKJIAIHON MaTeMaTUKU U NHPOPMATUKH.

2. CTpyKTYypa M cojiep:kaHue TUCHUITUHBI.
2.1 Pacnipenesienne TPyA0EMKOCTH JUCHMILIMHBI 110 BUAaM padoT

OOmast  TpyIOEMKOCTh AMCLUMIUIMHBI ~COCTABIS€T 2  3a4€THBIX EIUHMLbI, 72
akajzieMuueckux ydaca (u3 Hux 32 ayautopHbix). Kypc «/lomonHurtensHble I71aBbl ypaBHEHUI
MaTeMaTH4ecKol  (QU3MKM» COCTOMT U3 JIGKIMOHHBIX M  JaOOpaTOpHBIX  3aHATHUH,
COIPOBOKJAEMBIX PETYJISIPHON HMHIUBUAYaIbHON paboOTON mpenojaBareis CO CTyJEHTAaMHU B
Ipolecce CaMOCTOATENbHOM paboThl. B KoHIE cemecTpa mpoBoAuTcs sK3ameH. [Iporpammoit
JMCUUIUIMHBI IPEYCMOTPEHBI 16 4acoB JEKIIMOHHBIX U 16 4yacoB 1a00paTOPHBIX 3aHATUH.




Cemectp
. Bcero
Bun yae6HOI paboThI (1acsr)
4acoB
1
KonTakTHasi pa6oTa (Bcero) 32,3 32,3
B Tom uucne:
3aHATHUS JEKIIMOHHOTO TUTIA 16 16
3aHATHS] CEMUHAPCKOTO TUIA (CEMMHAPBI, IPAKTUYECKUE B B
3aQHSITHSL)
JlaGopaTopHble 3aHITHS 16 16
HNuasi koHTaKTHaAA padora:
KonTpons camoctosarensHoi padotsl (KCP) — —
[Tpomexxyrounas arrectranus (MKP) 0,3 0,3
CamocronTesbHasi padoTa (Bcero) 13 13
B Tom uucne:
Kypcosas pabora — —
[TpopaboTka yueGHOTO (TEOPETUUYECKOTO) MaTepHraa 7 7
[TonroToBKa K TEKyIeMy KOHTPOJTIO 6 6
KonTpoasb: 3x3amen
[ToaroroBka K 3xK3aMeHy 26,7 26,7
OO01mas Tpy10eMKOCTh yac. 72 72
B TOM YHCJIe KOHTAKTHas 323 32.3
padora
3a4. eJ 2 2

2.2 CTpyKTYypa IMCHUILIAHBI:

Pacnipenenenue BuaoB yueOHOI pabOThl U UX TPYAOEMKOCTH IO pa3zesiaM TUCHUILUIMHBI.
Pa3nens! qucuumiuHel, u3ydyaemseie B 9 cemecTpe

KommuecTBo yacos

No HaumenoBanue paszienon AyRuTopHas |BHeayMTOpHas
Bcero pabota paborta
J1 JIP koHuTpoib | CP

1 HexoTopble MoJienu, ONucbIBagMble YpaBHEHUSIMU 4 5 3 5 3
B YAaCTHBIX NTPOU3BOIHBIX

2 O606mmennbie pynkuuu. CBepTka u 10 2 2 4 5
npeobpazoBanue Oypne

3 IIpoctpancrBa Co6osneBa. OG0O0IIEHHbIE PELICHUs 10 2 2 4 5
3aga4d Jupuxine u Helimana

4 CrnenuanbHble GYHKIIMH B MaTEMaTHYeCKON 12 5 4 4 5
¢busuke
WuTerpanbHble yYpaBHEHHUSI. Hcrounuku

5 | BO3HUKHOBEHHUS] M TPWIOKEHUS HUHTErpajbHbIX | 14 4 4 4 2
YPaBHEHUH.

6 | BapuanuonHble 3a7a4l B MaTeMaTH4eCKO# (usuke 10 2 2 4 2




KosmmuectBo yacos
Ne HaumenoBanue pasznenon Aymuropuas  Bueayuropras
Bcero pabota pabota
JI JIP kouTpoib | CP
7 | Henuneiinbie ypaBHeHUS. MeTO bl MCCIIEIOBAHUS 11,4 2 2 4,7 3
ITpomesxyrounas arrecranus (MKP) 0,3 — — — —
Hmozo: 72 16 16 26,7 13

[Ipumeuanue: JI — nexuuu, JIP — naboparopnsie 3anstus, CPC — camocrositenbHas pabota
CTYyJICHTA.

2.3 Conepixanue pa3aesioB JUCHUILIHHBI:

dopma
HaumenoBanue
Ne Conepxanue pasjena TEKYILETO
paznena
KOHTPOJIS
1 2 3 4
HekoTopkie Moienu, ONMUCHIBAEMbIC YPABHCHHUSIMH B
HekoTtopbie MoienH, [9aCTHBIX TMPOW3BOJHBIX: YpaBHCHHE KOJICOAHUIA.
onucbiBaeMble  |YpaBHeHue auddyzun. CranmoHapHOE ypaBHEHHE.
1. YpaBHCHHUSMH B |YpaBHEHHE TIepeHOCa. Y paBHEHUS THAPOIHHAMUKH. P
YaCTHBIX VYpaBHenuss Makceiia. YpaBuenue lllpenunrepa.
Npou3BOAHBIX.  |YpaBHeHue Knelina — [oploHa u ypaBHEHHUE
JHupaka (2 4.).
O6oOmennbie  Qynkuun. CpepTka W Mpeod-
pazoBanue dypne: O6ob6mennpie GyHkuu. CBOI-
CTBa OCHOBHBIX M  O0OOOIIEHHBIX  (DYHKIUH.
Hocwurenp 000011eHHOM GbyHKIMH.
O0600611eHHbIE . Onpoc 1o
JudbdepenuupoBanne  00oOmeHHON  QyHKIHH.
¢dbyaknun. CBepTKa 1 pesysbTatam
2. TTousarue 00 0000IIIeHHBIX pEIIeHUsAX
npeoOpazoBaHue . C MH/IMBHU1yaIbHOTO
Dyphe g depeHInanbHbIX ypaBHEHUH. BEPTKHU. 3amaHmA
[IpeoOpazoBanue Dypbe 0000UIEHHBIX (YHKIIHHA
MeasieHHoro pocra. [Ipumenenue mnpeoOpazoBaHUs
Oypbe AN HAXO0XKACHUS  (PyHIAMEHTAJIbHBIX
pemenuii (2 4.).
[IpoctpanctBa CobGosieBa. OOOOIIECHHBIE PEIICHUS
IIpoctpanctBa  |3amau upuxine u Heiimana. IlpoctpancTBa
Cobonesa. CoboneBa u wux cBoictBa. dopmyna uHTe- Onpoc 1o
3 OO6o6mennpie  [rpupoBaHus 1o dYacTaMm. Cren (QYHKIUM U €ro|  pesyasTatam
' pelleHus 3a1a4 ~ |CBOMCTBA. ODKBUBAJCHTHbIE HOPMBI. VIHTerpas| WHAMBUIYalIbHOIO
Jupuxie u JHupuxne. Hepasencrtso Ilyankape — @puapuxca. Sa/laHHi
Heiimana. OO6o01IeHHbIE W KJIAaCCHMYECKUEe pelIeHus 3a/ad
Jupuxie u Heiimana (2.4.)
Crneuunanbusle  Qynkuuu: Dyaximuun  beccens
(mmmuHapuyeckue ¢yHkuun): QyHknus beccens
Criemmanbbie nepBoro pojaa; ¢ynkuuu beccens BToporo pona.
Bamaua Ilrypma—JlnyBumis s ypaBHeHus bec- Onpoc mo
GbyHKIIH B . . pesynbTaTam
4. . |cems, cBoiicTBa COOCTBEHHBIX 3HAYEHUN W
MaTeMaTHYCCKOU N . HHJHBUYallbHOTO
(usuKe cOOCTBEHHBIX (YHKIHN, pa3iokeHue (YHKIHI B 3a0aHNI
' paapl 1o  ¢dyHkmusM  beccens, coOTHOIIEHUs
OpPTOTOHAIILHOCTH. [TommuHOMBI Jlexxannpa,
pEKyppEHTHBIE (hOpMYyITBI. OpTOroHaIbHOCTh




dopma

HaumenoBanue
Ne Conepxanue pazjena TEKYILETO
pazzena
KOHTPOJIS
1 2 3 4
IIOJINHOMOB Jlexxannpa. ITpucoeanHeHHbIE
¢bynkuus. BeruucneHne HOPMBI Ui TOJWHOMOB
Jlexannpa. Pemenue ypaBHenusa Jlarutaca gois
1apOBOM obmactu METOJIOM paszneneHus
NIEPEMEHHBIX. Coepuyeckue ¢byHKINH,
COOTHOILIEHUS! OPTOTOHAJIBHOCTH, PAa3JIOKEHUE I10
cepuyeckum QyHKIHM (2 4.).
WuTerpanbhble aBHEHUS KJIacCU(PUKAIUA
WNHTerpanbhbie P P ’ (pukans, Onpoc 1o
CONIPSDKECHHBIC YpaBHEHUA. YpaBHeHuss Openroapsma
YpaBHEHHS. I I T @ pe3ynpTaTam
HcTOYHUKH " pora. copui pearoiibmMa - ULy yppnyansaoro
KOHEYHOMEPHBIX OINEpaTopoB U  BBIPOKIECHHBIX 3a/IaHNS;
5. | BOSHHKHOBEHHAM \gqnen MuTerpanbHble ypaBHEHHS ¢ sapaMu obmiero| — Ioaroroka
HPHJIOKCHIA Buja. Ypasuenust Bomsreppa I u Il poga. Ceenenne| — TPe3CHTaLMH
UHTETPAILHBIX  |3a1ayn KoM K HHTErpaJbHOMY  YPaBHEHHIO rp(ssll'[uol/ll::ro
YpaBHECHUH. Bonbsreppa.  CBeneHume  KpaeBbIX  3amad K f—
MHTErpaJIbHBIM YPaBHEHUSIM B 00sacTy (2 4.).
Bapuanuonsslie 3a1a4i B MaTeMaTHUECKON (QU3UKe:
Huddepenurpyemble  GYyHKIUOHANBI, BapHUalus
¢yHknuonana,  ¢opMmyna a8 BBIYMCIIEHUS
Bapuainuu. HeoOxoaumoe ycimoBue -SKCTpeMyMma
¢dbyakuuonana. Ilpocrelimas BapuanMoHHas 3aaadya
Bapuanmonssie  |(3amadya ¢ 3aKperyieHHbIMH KOHIIaMH), BbIpaKeHHE Onpoc 1o
6 3a/1a4u B ISl BApHALliK, ypaBHeHue Ditnepa (2 4.). pe3ysbTatam
' MareMatuueckon | IHTerpupoBaHue ypaBHEHUs ODWjiepa B HEKOTOPbIX| MHAMBUIYaIbHOIO
busuKe. YaCTHBIX Cllydassx. Bropas Bapuanus (pyHKIIMOHAA, 3a/laHui
JOCTAaTOYHbIE YCIIOBUS dKcTpemyMma. HekoTopsie
00001ICHNST TPOCTEHIIeH 3amauu: 3amada ¢ 3a-
KPEIUIEHHBIMU KOHIIJAMHU B CiIydae N HEU3BECTHBIX
(GyHKIME, BBIYUCIEHHWE Bapuauuu (QyHKIIMOHANA
(2 u.).
Henunelinble ypaBHeHusi. MeTonbl HCCIIEIOBAHUS
o (BapualMOHHBIE METOJbI, METOJ BO3MYIICHUH, Hoxroroska
Henuneitneie TPE3CHTAIIHN.
meron Hetorona — KanropoBuua). Pemenus tuma
7. |ypaBHEeHHS. MeTOIbI 6 . v K 3aumra
N erymeii BonHbl. YpaBHenue KopreBera — [Jle IPYIIIOBOTO
O®puza. ABTOMOJENBHBIE PpEUICHHUS HEIMHEHHBIX 3aaHus

ypaBHeHHii (2 4.).




2.3.1 3auaTuda JeKINOHHOr0 THIIA

Pasznen 1. HexoTopbie MOJeH, ONMKUCHIBAEMbIE YPAaBHEHUSIMU B YaCTHBIX MPOU3BOIHBIX:
VYpapHenune kosieOanuii. YpaBHeHue muddysun. CranmmoHapHOE YypaBHEHUE. YPaBHCHHE
IEepeHoca. YPpaBHEHUS TUAPOJMHAMUKHU. YpaBHeHMss Makceia. YpaBHenue Ilpeaunrepa.
VYpasuenue Kielina — 'opnona u ypaBuenue Jlupaxa (2 4.).

Pa3znen 2. O6o6mennbie ¢ynknuu. CBepTka u mpeodpasoBanue Dypbe: OO0OIICHHBIC
¢ynkuuu. CBolicTBa OCHOBHBIX M 0000meHHBIX (yHKIui. Hocurens 0000meHHONW (yHKINH.
Huddepenuupoanne o6o0mennoit ¢ynkuuu. Ilorstne 00 0OOOMIEHHBIX pPEUHICHUAX
maddepennnanbHbix ypaBHeHuil. Cseptku. [IpeoOpasoBanne Dypre 0000mICHHBIX (YHKIUI
MeieHHoro pocta. [Ipumenenne npeoOpazoBanus Dypre i HaXOXKIeHUS (DyHIAMEHTAIBHBIX
pemieHui (2 u.).

Paznea 3. [IpoctpanctBa CobosieBa. O0o0meHHbIe pemenus 3anad Jupuxie u Helimana.
[Ipoctpancra CobosieBa 1 ux coiictsa. @opmyna UHTErpupoBaHus No yactsM. Creq GyHKIUU
U ero cBoiicTBa. OKBUBaJIeHTHble HOpMBL. HMHTerpan Jupuxmne. HepaenctBo Ilyankape —
Opunpuxca. O600UIEHHBIE U KJIaccuyeckue perienus 3aaa4 Jupuxie u Helimana (2.4.).

Pa3znen 4. Crneumaneupie ¢yHkiuu: OyHknuu beccens (mumHApudeckne (¢GyHKIUN):
¢yakuus beccenss mepBoro pomaa; ¢yakiuum beccenst BToporo poma. 3amaua Illtypma —
JlmyBwinst nnst ypaBHeHusi beccens, CBOCTBa COOCTBEHHBIX 3HAUYEHHUH W COOCTBEHHBIX
¢byHKIMM, paznoxeHue GyHKOME B panel  mo  QyHKuusM  beccens, COOTHOUIECHHS
oproroHanbHocTH. IlomuHoMbl Jlexannpa, pexyppeHTHble (opmynbl. OpTOrOHAIBHOCTH
nonrHoMmoB Jlexxanapa. Ilpucoenunennsie ¢GyHkuus. BbluncieHue HOpPMBI 7S TOJIMHOMOB
Jlexxanapa. Pemenwe ypaBHenus Jlammaca uisi mapoBOW 00JIacTH METOJIOM  pa3aelieHUs
nepemeHHbIX. Cdepuueckue (YHKIUU, COOTHOIIEHUS OPTOTOHATBHOCTH, Ppa3NIOKEHUE 10
chepudeckuM QyHKIHAM (2 4.).

Pa3nen 5. UHrerpasbHble YypaBHEHUs, KiIacCH(UKALMS, COMPSIKCHHBIC YpaBHEHUSI.
VpaBuenus @penronsma I u Il poxa. Teopus @pearonbma s KOHEYHOMEPHBIX OMEPATOPOB U
BBIPOXKACHHBIX sifiep. IHTerpanbHble ypaBHEHHUS ¢ spaMu o01ero Buaa. Y pasHeHus Bonbreppa
I u II poma. CBenenne 3amaun Komm k wHTerpajibHOMYy ypaBHeHUI0 BonbTeppa. CBeneHue
KpaeBbIX 3314 K UHTErpajbHbIM ypaBHEHUSIM B o0nacTu. (2 4.).

Pa3nen 6. Bapumanumonneie 3amgaun B Maremarmuecko Qusuke: Juddepermupyemoie
¢dbyHKIMOHAMBI, Bapuanus (QyHKuoHana, GopMyna uisi BeiunciaeHus: Bapuanuu. Heobxonumoe
ycinoBue OKcTpemyMa (QyHkuuoHana. [lpocreiimnas BapuanuoHHas 3ajada  (3agada  C
3aKpeIJICHHBIMU KOHIIAMH), BBIp@XEHUE U1 Bapualuu, ypaBHeHue Oinepa (2 4.).
WuTterpupoBanne ypaBHeHHs Oijepa B HEKOTOPHIX YacTHBIX clydasx. Bropas Bapuanus
(GyHKIMOHAMa, JOCTaTOYHbIE YCIOBUSL SKcTpemyMma. HekoTopeie 0000mIeHHs MpocTenieit
3a/lauM: 3aja4a C 3aKperJICHHbIMU KOHIIAMHU B CiIydae N HEM3BECTHBIX (DYHKIIUM, BBIYMCICHUE
Bapualuu GpyHkiuoHnana (2 4.).

Pa3znen 7. Henuneitnsie ypaBHeHUs. MeToabl HccleA0BaHUs (BapHallUOHHBIE METOIBI,
MeToa Bo3MmylueHudd, meton Heiorona — KanropoBuua). Pemenuss Tuma Oeryiieil BOJHBL
VpaBuenne Kopresera — Jle Ppusza. ABTOMOJAEHBHBIE PELIEHUS HEIUHEUHBIX
ypaBHEHHH. (2 4.).

2.3.2 3aHATHA CEMHUHAPCKOI0 THIIA

YueOHbIll TUIaH HE npeaycmarpuBacT 3aHATHH CCMHUHAPCKOI'0 THUIIA IO AUCHUIIIINHE
«Z[OHOJ'IHI/ITCJIBHBIC I'’1aBbI ypaBHeHI/Iﬁ MaTEMaTUYECKOM CI)I/I3I/IKI/I)).



2.3.3 JlabopaTopHble 3aHATHSA

Ne Ne paznena dopMa TeKylero
P HaunmenoBanue nabopatopHbeIx paboT p yi
paboThI | AMCHUILTHHBI KOHTPOJIS

1 9 O06o01eHHbIC (GyHKIHH. CaepTka u Oruer o JIP
npeoOpazoBanne Oypbe

2 3 Pemenne 3amaun Jupuxie Oruer no JIP

3 4 CrnenuanbHple (YHKIMM B MaTeMaTHYECKOM Oruer o JIP
¢busuke.

4 4 [Ipunoxenne  cnenuanbHbIX — QYHKOUH K Otuer 110 JIP
peIeHHIo 3a/1a4

5 5 Wcnonb3oBanue cpencts Maple npu pemeHun Oryer o JIP
MHTErPaJIbHBIX YPaBHEHUIN

6 5 PelreHrie HHTErPaIbHBIX YPaBHEHUH Oruer no JIP

7 6 Bapuanuonnsie 3a1aun Oruer no JIP
HaxoxneHnne W BH3yallM3alusi aBTOMO/IEITBHBIX

8 7 petienuii  aupGepeHInATBHBIX YPaBHEHUH B Oruer no JIP
YACTHBIX MPOU3BOTHBIX

2.3.4 IIlpumepHasi TeMATHKA KyPCOBBIX padoT (IPOEKTOB)

VY4eOHBII TIaH HE  MOpeaycMaTpuBaeT  KypCOBBIX  pabOT MO  AMCHUIUIMHE
«/lomoTHUTENbHBIE TJIaBBl YPAaBHCHUN MaTEMaTHIECKOU (PU3UKIY.

2.4 TlepeyeHb Y4eOHO-METOAUYECKOT0 o0ecnevyeHHs JJIs1 CAMOCTOATEIbHONH padoThl
o0yyaromuxcs 1Mo JMCHHUIINH

[lepedenp yd4eOHO-METOIMYECKOTO 00ECTICUCHUS TUCITUTIITUHBI

Ne Buxg CPC N
10 BBITIOJIHEHUIO CAMOCTOSITeNIbHOM paboThl
1 2 3
1 |I[Tomroromka k tekymemy|l. Xubep, A.B. VpaBHeHuss MaTemMaTH4YeCKOW  (DU3UKH.

KOHTpOJIIO, ToarotoBka|HenuHeinsie uHTETpUpyeMble ypaBHeHus / A.B. Xubep, P.JI.
WHIUBHAYAIbHBIX 3ama—| Myprtasuna, U.T. XabuOymmun, A.b. [llabar. M: FOpaiit, 2017.
HUH 375 c. [DnekrpoHHsbIit pecypc]. - Pexxum moctyma: https://biblio-
online.ru/book/771C984F-6865-4C58-975B-8020A14E00FF.

2. CaburoB K.b. K Teopun ypaBHenuit cmemansoro tumna / K.b.
Cabutos. M.: ®usmatiur, 2014. 304 c. [DnekTpoHHBIHA pecypc].
- Pexxum moctyma: https://e.lanbook.com/book/59713.

3. Tuxonos, A.H. YpaBHenus matemaruueckoit gusuku / A.H.
Tuxonos, A.A. Camapckuii. — M.: U3a-8o MI'Y, 2004.

4, IOpmoBuu, B.MA. Maremarnyeckue MOJEIH €CTECTBEHHBIX
Hayk / B.M. KOgpomu. — CII6: Jlaws, 2011. 335 c. +
[OnexkTpoHHBII pecypcl]. - Pexxum JOCTYIIA:
https://e.lanbook.com/book/689.

Y4ebHO-MeToAnYeCKHe MaTepualibl JUIsl CaMOCTOSITEIbHOM pPabOoThl OOyyaromuxcs U3
qrcia UHBAIMJIOB U JIML C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3710poBbs (OB3) npenocrapustoTcs
B (hopMmax, alalTUPOBAHHBIX K OTPAaHMUYCHUSIM UX 37I0POBbS U BOCHPUATHS UH(OPMAIIUH:

Jist U1 ¢ HapyIIEeHUSIMU 3pSHHUSL:

— B I1e4aTHOM (hopMe yBeTUUEeHHBIM HIPUPTOM,


https://e.lanbook.com/book/689

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

Jlist 1AL ¢ HapyleHUs MU CllyXa:

— B rieyatHoi (opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

JList 1AL ¢ HapyleHUussMUM OIIOPHO-JIBUIaTEIbHOTO alrapara:

— B re4atHoi (opme,

— B (hopMe AIEKTPOHHOTO TIOKYMEHTA.

I[aHHI)II\/JI MNEpCUYCHb MOXKCT OBITH KOHKPECTHU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHUHI'CHTA
00yJaromuxcs.

2.5 CamocTosiTe/IbHOE M3YUeHHE Pa3/1eJIOB M CHUIIIHHbI

Lenbto caMocTOSITENLHOW pabOTHl ABIAETCA YIIyOleHHE 3HAHUM, IOJYYEHHBIX B
pe3ysbTaTe ayIUTOPHBIX 3aHATUN, BBIPAOOTKA HAaBBIKOB MHAMBUAYAJIBLHON pabOTHI, 3aKpeIICHNE
HaBbIKOB, CQOPMHUPOBAHHBIX BO BpeMs JIAOOPATOPHBIX 3aHATHI.

CopnepxaHue NPUBEIECHHOW OCHOBHOW M JONOJHUTENIBHON JHMTEpaTypbl MO3BOJISET
OXBaTUTh IHUPOKHUI KPYT 3aJ1a4 U METOJI0OB MaTeMAaTUYECKON (PU3UKH.

Paznen 1. Jluddepennumanbubie ypaBHEHHS CBOOOJHBIX JJICKTPUYECKUX KOJICOAHMIA.
Tenerpadnoe ypaBHenue. MHTerpupoBanme TenerpadHoro ypaBHeHHs MO MeTony Pumana.
VYpaBHeHMsI ra30JUHAMHUKYU U TEOPHsl YAapHBIX BOJIH. MeTo rojorpada 1uist ypaBHEHUI ra30Boi
OUHAMHUKU. YpaBHEHHWE MUTpalUU TpUMecH B Ta3000pa3Hoil cpene ¢ ydetoMm auddysuu,
JIerpajiallii M TPaBUTAMOHHOTO ocaxkJieHus. YpaBHeHuss HaBbe — CrTokca Kak mpocrteimas
MaTeMaTH4eckas MOJesb JWHAMUKH BS3KOM crjiomHOM cpeapl. [locTaHOBKa OCHOBHBIX
HavyaJlbHO-KPAeBbIX 3a/1a4 TUHAMUKHU BSI3KOM HEC)KUMAEMOMU KHUIKOCTH.

Paznen 2. IlpoctpanctBa 0000mIeHHBIX (YHKIUN. PerynspHbie W CHHTYJISpHBIC
0606mennsie Gyakumii. [IpocTpancTBa 0000meHHbIX QyHKIUN MeIeHHOTo pocTa. CTpyKTypa
00001IeHHBIX (PYHKUIUN C TOYeUHBIM HocuteneM. Pasnoxkenue o -pyHkuuu B psag Dypse.
[Ipumenenne O -GyHKUMH A7 TOCTpOoeHUS (YHKIMM HCTOYHHMKA. OOOOILEHHBIE MOCTAaHOBKHU
MEepBOM, BTOPOM M TPEThEM KpaeBbIX 3adad il ypaBHeHHs llyaccoHa ¢ HEOTHOPOIHBIMHU
KpaeBbIMH YCIIOBUSMH B KJIACCE PEIICHU ¢ IEPBBIMHU MPOU3BOAHBIMU 13 L.

Pa3znen 3. IlpoctpanctBa CoGosieBa. Dopmyrna HMHTETPUPOBAHHUSA TIO YacTsIM. TeopeMbl
BIIO)KeHUsA. MHTerpanbHoe mpexacraBieHue ¢GyHkuuu w3 npoctpanctBa  CoOolesa.
[IpeobOpazoBanue dypbe u npeodpazoBanue Jlamraca 0600meHHbIX GyHKIUNA. OnepanoHHOe
ucurucnenue. DyHnameHTaNbHbIE pELICHUS JUHEHHBIX AudQepeHnalIbHbIX OMepaToOpOB.
O6061menHoe perienue 3anaun Ko s ypaBHEHHS aKyCTHKU.

Pa3nen 4. Hwmnanpuyeckue Gpyakmuu. CpoiictBa GpyHkiuii beccens: mosenenune B HyIIe,
Ha OECKOHEYHOCTH, PEeKyppeHTHbIe cooTHOIeHus A ¢yHkuuii beccens. MoaudunupoBaHubie
¢byukuun  beccensi, ocHoOBHble cBoiicTBa. OpTOroHaNbHbIE MHOTOYWIEHBI, MHOTOYJICHBI
Jlexxangpa. ["apmMoHMueckue NOMMHOMBI U cdepuyeckue ¢yHkuuu. [Ipumepbl nmpUMeHeHus
chepuueckux ¢yHknuii. Muorounensl YeObimeBa, Opmuta, Jlareppa, mnpHCOeAMHEHHBIE
nonmHoMbI Jlesxanmpa.

Pasnean 5. Meron Bo3MmylueHuil pewenus ypaBHeHuss Ppenronsma II pona. Pemenue
ypaBHeHuss ®@penronema Il poma meronom pe3onsBeHT. Pemenue ypaBHenus @penronsma Il
pola ¢ BBIPOXKIECHHBIM sSApoM. Pemenne ypaBHenus Boabsreppa II pona ¢ pa3HOCTHBIM SApOM,
cBeqieHue ypaBHeHusi Boubreppa Il poma ¢ pasHOCTHBIM sapoMm poaa K 3amadye Komm mms
O0OBIKHOBEHHOTO U (HepeHINaTFHOTO ypaBHEHUSI. MeTo BO3MYIIEHUN pelIeHus] YpaBHEHUS
Boubsreppa II poma. Pemenne ypaBHenus Boabsreppa II poma ¢ moMomipro pe3osbBEHT.
[Ipumenenne mpeoOpazoBanus Jlammaca K peNIEHUIO WHTETPATbHBIX yYpaBHEHUUH. YpaBHEHUS
bonbumana, Jlannay u BrnacoBa. MHTerpansHoe ypaBHeHue AGerns.

Pasznen 6. BapI/IaLII/IOHHLIC 3aJlaud B MaTeMaTHYECKOM (bHSI/IKe. BapI/IaI_II/IOHHaSI 3agada JJIst
HUHTCrpajia DHEPTUHU U 3aJava I[I/IpI/IXJ'Ie, H606XO,Z[I/IMLIC YCJIOBUS IKCTPEMYMA, (I)YHKL[I/IOHaHLI,
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3aBUCSINNE OT TPOU3BOJHBIX BBICIIUX TOPSAKOB, BBIYMCICHHE BapHaldd, HEOOXOIMMbIS
YCIIOBUS DKCTPEMYMa; BapUALMOHHBIC 33]Ia4H CO CBOOOHBIMU KOHIIAMH, BRIYUCIICHUE BapUaIliu
(dyHKIHOHAIA, HEOOXOIUMBIE YCIIOBHUS DKCTPEMyMa.

Paznen 7. Bapumanuonnas (oOpMyIMpoBKa HEIWHEHHOTO ypaBHEHHA. MeTon
Hauckopenmero crnycka. Meron I'anepkuna — IlerpoBa g HEIMHEHWHBIX ypaBHeHUU. Merton
Putna. HenuneitHoe ypaBnenue Illpenunrepa. BeiBon ypaBaenuss Kopresera — Jle ®pwusa.
VYpapaenue sin-I'opnona. YpaBHenne byccunecka. YpaBHeHue Yuszema.

3. O0pa3oBaTejibHbIE TEXHOJIOTHH

C TOukM 3peHuss MNPUMEHSEMBIX METOJIOB HCIOJIb3YIOTCS KaK TpaJullMOHHbIE
MH(POPMAIIMOHHO-00BSCHUTEIBHBIE JICKIIMH, TaK U WHTEPAKTHUBHAs I0Ja4a MaTepHaja B BHJE
cnai-nekunid. KomnbroTepHble TEXHOJIOTMH B JAHHOM cllyyae 00€creYMBalOT BO3MOKHOCTD
Pa3sHOIUIAHOBOIO OTOOpaKEHUS AJITOPUTMOB M JIEMOHCTPALlMOHHOTO Marepuaina. Takoe
COYETAaHME ITO3BOJISAET ONTHUMAIBHO HCIIOJIB30BAaTh OTBEICHHOE BPEMS M PACKPHIBATH JIOTUKY H
COJICpKAaHNE JUCLUIIINHBI.

Hcnons3yeMbie epa e oOpa3oBare e Obmee
II0JIb3YEMBbIE MHTEPAKTUBHEI BaTEJIbHBI
Cemectp | Bun sanstus M p p KOTIYECTRO
TEXHOJIOTHHU
JacoB
Crnaia-JIeKIun. O6cyxaeHune CIIOKHBIX u 4
JMCKYCCHOHHBIX BOIIPOCOB.
KOJIMYECTBO
Ne Tema
T 4acoB
1 1 | HexoTopele MOn€eny, ONMCHIBAEMBIE YDABHEHH - 5
SIMH B YaCTHBIX TIPOU3BOTHBIX
2 |CnenuanbHele (QYHKOIMM B MaTeMaTHYeCKON 9
busuke.
JIP KoMIproTepHbIe 3aHATHS B PEXKMMaX B3aUMOIENCTBUS 4
«TIperoaBaTeb — CTYACHT» U «CTYJEHT — CTYJICHT»
HTroro 8

Henb snexkyuu — 0030p METONOB IMOCTPOSHHS MaTEeMaTHUECKHUX MoOJelel Ha OCHOBE
ypaBHEHHUH MaTeMaTH4ecKOW (U3MKH, 3HAKOMCTBO C IMpoOieMaMH U  ammapaToMm
MaTemMaTHueckoi (pusuku. Ha neknusx cTyIeHThl Moqy4aroT olliee NpecTaBlIeHrne 0 MoIX0ax
Y METOJIaX UCCIIEIOBAHUS U PEIICHU 33]]a4 MaTeMaTHUeCKON (DU3HKH.

Uenb nabopamopnozo 3anamusa — HAy4duTh TNPUMEHITh TEOPETUUYECKUE 3HAHUS MPH
pElIeHUH W UCCIENOBAaHUM KOHKpPETHBIX 3amad. JlaboparopHble 3aHSATHS MPOBOJATCA B
KOMITBIOTEPHBIX KJIacCax, MPH 3TOM MPAKTUKyeTCs paboTa B IpyIax.

Tembl, 3a1aHUg U BOIPOCHI Ui CaMOCTOSITENIbHON paboThl MpPU3BaHBI CPOPMHUPOBATH
HABBIKM TOHUCKA HMH(OpPMALMK, YMEHHUS CaMOCTOSTENbHO PACHIUPATH W YIIyOJIsITh 3HAHUS,
MOJIy4Y€HHBIE B X0/I€ JICKIIHOHHBIX U JIA0OPATOPHBIX 3aHITHIA.

[Moaxon pa3bopa KOHKPETHBIX CUTYallUi MIMPOKO HCIOJIB3YeTCs KakK IMperoaBaTesieM,
TaKk M CTYICHTaMH TpU TMPOBEIECHUU aHAIM3a PE3ylIbTaTOB CAMOCTOATEIHHONW paboThl. DTO
00yCIIOBJIEHO TEM, YTO B MPOILIECCE MOJEIMPOBAHUS YaCTO BCTPEUYAIOTCS 3a7aud, Ui KOTOPBIX
€AUHBIX MOAXOJO0B He cymlecTByeT. Kaxaas KOHKpeTHas 3ajada MpU CBOEM MOJIEIUPOBAHUU
(MccnemoBaHMM) WMEET MHOXKECTBO TOJXOJO0B, a 3TO TpeOyeT pa3dopa M OLEHKH IIeNoi
COBOKYITHOCTH KOHKPETHBIX CUTYyalMid. DTOT MOJXOJ OCOOEHHO HIMPOKO HCIOIB3YeTCs MpH
ONpEe/IeJICHUN aJIeKBaTHOCTH MATEMaTHUYeCKOM MOJENW M pe3yJbTaTOB MOJEIHUPOBAHUS Ha
OT/ENIbHBIX 3Tallax.
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HpI/IMeHHeMaH TEXHOJIOTHUSA KOJIJIEKTUBHOT'O B3aI/IMOI[eI>’ICTBH5I B BUJC OPraHMU30BaAHHOI'O
JMaioTa, peaan3yeT KOJUIEKTUBHBIN cioco0 oOy4deHusl.

I'pynmnoBsle MHIUBUAYaJIbHBIE 3adaHusl (OPMHUPYIOT HABBIKH HCCIIEIOBATEIbCKON
paboThI B KOJUICKTHBE.

I[HSI Jiulg ¢ OrpaHUYCHHBIMHU BO3MOXKHOCTAMHU 3J0POBbA MPCAYCMOTPCHA OpraHu3anud
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM DJICKTPOHHOH TOYTHI.

4. OueHo4Hble CpeacTBA VI TEKYILIero KOHTPOJIs yCIeBaeMOCTH U MPOMeKYTOYHOM
arTrecTanuu

Y4eOHasi NeATeNbHOCTh MPOXOJUT B COOTBETCTBHHM C TpadMKOM Y4eOHOTO Iporiecca.
[Ipouecc camocTosTenbHON pPAabOTHI KOHTPOJIUPYETCS BO BpEMsl ayAUTOPHBIX 3aHATUH U
WHJIUBHUAYAIBHBIX KOHCYNIbTanui. CaMOCTOsITeNIbHAsE padoTa CTYACHTOB IPOBOIUTCS B (popme
M3Y4YEHUS OTACIIBHBIX TEOPETUUECKUX BOMPOCOB TIO MpeiaraeMoi JJuTepaType.

®DOH/T OLIEHOYHBIX CPEACTB TUCHUILIUHBI COCTOUT U3 CPEACTB TEKYIIEro KOHTPOJIS (CM.
CIIUCOK JTAOOPATOPHBIX padoT, 3a/1a4 ¥ BOMPOCOB) U IPOMEKYTOUHOM aTTeCTallly (9K3aMEeHa).

B kadecTBe OIICHOYHBIX CPEACTB, UCIHOJB3YEMBIX I TEKYIIEro  KOHTPOJIS
yCIIEBAaEMOCTH, IpeaaraeTcsi MnepeuyeHb BOIPOCOB, KOTOpPbIE MpOpadaThIBAIOTCS B IMpoliecce
OCBOEHMSI Kypca. JlaHHBIM TIepeueHb OXBATHIBAET BCE OCHOBHBIC pas3feibl Kypca, BKIIOUYAS
3HAHUS, TIOJyd4aeMble BO BPEMSI CaMOCTOSATENILHON paboThl. Kpome TOro, Ba)KHBIM 3JIEMEHTOM
TEXHOJIOTHU SIBJIIETCSI CaMOCTOSITEIbHOE pEIICHHe CTyJAeHTaMHU | ciada 3aJaHuil. ITo
MOJHOCTBhIO HWHAWBUIyalbHAas ¢dopma oOydeHus. CTyIeHT pacCKa3bIBae€T CBOE pelIeHue
MIPEnoaBaTEN0, OTBEUAET Ha JOTIOTHUTEIHHBIC BOITPOCHI.

OneHka yCHeBaeMOCTH OCYIIECTBIISIETCS IO  pe3ylbTaTaM: CaMOCTOSTEIbHOTO
BBITIOJTHEHUST  JIAOOPATOPHBIX ~ pabOT, yCTHOrO OMpoca TPH  clade  BBITIOJHEHHBIX
CaMOCTOSITENIbHBIX 33/IaHU{, UHIMBUIYaIbHBIX JT1a0OPATOPHBIX 3aJaHUM U 3allUTHI TPYMIOBBIX
3aJlaHul, OTBETa Ha »5K3aMeHe (A7 BbBIABICHUS 3HAHMS M TOHHMAaHUS TEOPETUYECKOTO
Marepuana aucuuruinHael, KoHTposis OK-1). TlpoBepka WHIUBHIyalbHBIX 3aJaHWN W YCTHBIN
OmpoC TO WX pe3ynbTaTam mo3BossieT mnpoBeputh kommereHiuu OK-1, OIIK-4, TIK-3.
CyllecTBEHHBIM 3JIEMEHTOM 00pa30BaTE/bHBIX TEXHOJOTHH SBISETCS HE TOJIBKO YMEHHE
CTY/ICHTA HAWTH PEIICHUE MTOCTABJICHHOM 3a/1au, HO U JJOHECTH €ro /10 BCE ayIMTOPUHU. 3alluTa
IPYIIOBBIX 3aIaHUI TPOBOIUTCS B BUJIE NpECTaBlIeHUs pe3ynbratoB (cpeactBamu MS Office)
1 UX OOCYXKJIEHUS U CIYKHT KOHTposieM st ipoBepku OITK-4, TTK-3.

CooTBeTcTBHE KOMIIETEHIIUIi, (POPMUPYEMbIX IPH U3yYeHHUHU JUCHUNINHBI, 1 BUIOB
3aHATHI

Bungpl 3anstuit

ITepeuenn ®opMBI KOHTPOJIS
KOMIICTCHITUI JL. J1a0. KP CPC
OK-1 + + — 3ammra pedepara;

- 38.IJ_II/IT3. T'PYIIIOBOIO 3aaHUsL

OIIK-4 + + + — 3amura pedepara

— Omnpoc 1o  pe3yabTaTam
BBITMOJIHEHUST MHJUBUIYaTbHBIX
3aJaHUM;

— Omnpoc mo pesyiabTaraMm ca-
MOCTOSITETIbHOM paboThI;

- 33.I_I_II/IT8. TPYIIIOBOTO 3aaHUA
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Bunnl 3ansaruit

Ilepeuenn @DopMBI KOHTPOJIS
KOMIICTCHITUI JL. J1a0. KP CPC
IK-3 + + + — 3ammra pedepara

— Ompoc mo  pe3yabTaTtam
BBIIIOJIHCHUA HWHIWBUAYAJIbHBIX
3aJaHNH;

— Ompoc mo pe3yinbraram ca-
MOCTOATEIbHON pabOThI;

— 3amura rpynmnoBoro 3aJaHus

4.1 @D oH 01IEHOYHBIX CPEaACTB AJisl MPOBEACHUSA TEKYIIECT0 KOHTPOJIA

TunoBble KOHTPOJIbHBIE 3aJaHUS UJIK UHBIC MaTEepUaJibl, H606XOIll/lele AJIsi OHCHKH
3HaHI/II7[, yMe}mﬁ, HAaBbIKOB H (l/l.]'ll/l) onbITa 1€ATCILHOCTH, XaPAKTCPU3YIOIIIHE 3TAIIbI
(l)OpMHpOBaHHﬂ KOMIIeTEHII Ml B nmpouecce 0OCBOCHUs 06pa30BaTeJ1bHOI7I NmporpaMmmbIl

IIpuMepHbIe 3a1aHus HA J1a00paTOPHbIE Pa00THI

Pa3nen 2. O6o6mennble pyHkiuu. CBepTka U npeodpazopanue Oypbe
Ipumepsl 3aaannii: (€ — dyaknus XeBucaiiaa)

1) BBIYUCITUTD TIPOU3BOIHYIO H(a - |X|) .
2) BbrauciuTh Mpou3BOAHYIO SigNsin X.

3) BoiunciuTs B D'(D 2) e'5(t)* o) _%aZt).

) e
2ar[nt

4) Berancnnts npeoOpasosannst ®ypbe dynkumn 6(x—a).
5) Beraucinuth npeodpasoanus Oypse GyHKIHN Q(X) X<
Pasznen 3. Pemienue 3agaun Jupuxie

IIpumepsbl 3a1aHMii:

1) Pemuts 3amauy Aupuxie B kpyre r <a: Au=0, u|r:a = (X4 — y4)

r=a

o o 2 2
2) Haiitu ¢pynkuuro U (X, y) , IUIsI KOTOpor AU=X"—y“ ipu r <a u u|r:a =0.
3) B momaymiockoctu {(X, y),y= 0} pemuTh 3amady Jupuxie s ypaBHeHus Jlamiaca B
KJIacce OTPaHUYCHHBIX (DYHKIIHH, u|y=0 =sin x. J{yist aTOr0, BOCIOJIB30BaThCS MPEOOpa30BaHUEM

®Dypbe 1o X.
4) B kpyre eAMHUYHOTO pajnyca peluTh 3agauy Jupuxie U (X, y)

—_— 2_ p—
:1_2x X—VY.

X2 +y?

5) B kompme O<a<r<b<+oo wHaliTH TaKyi0o (YHKIUIO u(x,y), 4TO

Au=0,u| =1,% =cos’b.
r=b

Paznen 4. CnenmanbHble (QyHKIMM B MaremaTudeckod ¢usuke. Pemenue 3amay ¢
HCIOJb30BaHUEM cpeIcTB Maple (0JHO MHIMBUAYabHOE 33J]aHUE U OJTHO I'PYIIIIOBOE).
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IIpuMmepsl 3aJaHNUH:
1) Pasnoxurs ¢ynkumio f(X) Ha narepsane (-11) B psg Pypbe mo HOIMHOMAM

Jlexxannpa, ecu f (X) — {—11. 61<SXX<§10;

2

2) Pa3noxurh (QyHKIHIO f(x):l—% na orpeske [0,b]B pan mo QysxumsM

3aaaqn%(r(;—$j+/1rR:O, O<r<a,R(0)=0(1), R(a)=0.

3) Paznoxuts Qynkimoo f (X) =1 B psg mo cobcTBeHHBIM (pyHKIMAM 3amaun Lltypma —
JInyBuis i(Xﬂ] + Axy =0, y(a) =0, y(O) =0 (1) .
dx\ dx
4) Paznoxuts ¢(ysknuo f (X) =a’—x’ B pam MO COOCTBEHHBIM (DYHKIHSAM 3a1aud
[Hrypma — JInyBuis di[x%] + Axy =0, y(a) =0, y(O) = O(l) .
X X

5) Ha kpyrayro memMOpaHny, 3aKperyieHHYIO 110 Kpato, JEMCTBYET BHEIIHSSI TapMOHHYECKas
cuna Q (X,t) = ApsSinwt, HempepsIBHO paclpeieieHHas [0 BCEH IUIOMIagM MeMOpaHBI.

[IpoBepuTh, 4YTO BBIHYXKIEHHbIE KOJIeOaHUsI MeMOpaHbl BhIpaXkatoTcsi paBeHCTBOM (R — panumyc
MeMOpaHbI)

w
R Jo(vr)

U=—|——=<%-1|sinwt .

2
@ JO(CORJ
\

6) Hnnmuuap paauyca a HarpeT J0 TeMIepaTypbl T, W OXJIaXIaeTcs C IIOBEPXHOCTH TaKUM

oOpa3om, 4TO ee Temmeparypa, HaunmHas ¢ MoMmeHTa t=0, moaaepKUBaeTCsl MOCTOSHHON U
paBHON Hymo. HallTm 3akoH pacnpeneneHus TeMmIepaTypbl, CUWTas, 4YTO paclpeleieHue
TEMIIEpaTypbl BO BCEX MOMEPEUHbIX CEUEHUAX OJJUHAKOBO.

7) Pemmnth ypaBHCHHME KOJCOAaHHI KPYrjaoi MeMOpaHbl, 3aKpPCIUICHHOH II0 KOHTYDPY

10u ou 1léu 1 ¢ ou r?

— 5 st —tS5 = =0, npu HaYaJIbHBIX YCIOBUIX U|H) =0, — =1-=.
a“ot® or° ror r°op B ot | b

8) Haiitu Temmneparypy Kpyrjioro 6€CKOHEYHOTO IHIMH/IpA paguyca a MpH yCIOBUH, YTO
Ha €ro MOBEPXHOCTU MOJJECPKUBACTCS TeMIlepaTypy, paBHas HYIIO, a HadalbHAas TeMIiepaTrypa

r2
paBHa u|t:0 =U, {1— gj .

9) PaccmotpeTh 3aauy 00 0OTEKaHHWU Iapa paauyca ¢ MOTOKOM HICATbHOM JKUIKOCTH,
JBUKYIIEHWCS OTHOCHTENBHO IlIapa CO CKOPOCThIO U B HANpaBiICHUM OTPHUIATEIbHOW OCH Z

(ITpencraButh notennuman ckopocreii B Bune cymmsl U =U, +U, , rne U, — noTeHIman noroka

u|r:b

B OTCyTCcTBUM mapa, U, =—-Uz , U, — noTeHnuan BO3MYIEHHOTO TI0TOKA).

10) U3yunth 0cecHMMETPHYHbIC KOJICOAHUS KPYriioi MeMOpaHbl paanyca a, BbI3bIBaeMbIC
yIapHBIM UMITyJIbcOM P, nmpunosxeHHbIi B MOMEHT t =0 u pacnpenesieHHbIM M0 MJIOLIAaIU Kpyra
panuyca ¢. HauanbHble YCIOBHUS HUMEIOT BT

P .
u(x,0)=0, w: Vo=”82p,0§r<g,
0, e<r<a.
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Pasnen 5.  UHrerpanbHble ypaBHEHHUs. PellleHHMe HHTErpajbHbIX YpPaBHEHUH C
MCIOJIb30BaHUEM CcpeicTB Maple (0JHO MHIMBUAYATBHOE 33aHNE U OJTHO I'PYIIIIOBOE)

IIpuMmepsl 3a1aHNI:
1
1) Pemnts ypauenne ¢(X)=x"+ ZI (1+3xy )p(y)dy
0
2) Haiiti coOcTBeHHBIC YHCIa U CO6CTB6HHI)I€ (GYHKIMHM OJHOPOIHOTO HHTErPaIbHOTO

YPAaBHEHUS C BBIPOKJICHHBIM SPOM go i I X2 +y )(0
3) IlpoBeputs, siBIsieTCS JM AaHHAsS (QyHKIHS go( ):XeX pelIeHuEM YypaBHEHUs C

pa3HOCTHBIM sIPOM (X ) =€’ sin X+ 2_[ cos(x—y)p(y)dy
0

4) Pemmts MHTErpanbHOE ypaBHeHHe Bombreppsl ¢(X) =67+ .[ sin(x—y)p(y)dy

5) PemuTh ypaBHEHHE pa3JIOKEHHEM B psAA IO CTENEHsIM mapamerpa A
X

—ljyu(y)dyzl,XG[O,w
0

6) Haittn ¢ HOFpeHIHOCTBIO, He mpeBocxoxsmer 107°, pemreHMe HHTErpasbHOTO

ypaHeHus U(x)—0. 1J.SIn Ju(y)dy=x .

7) JlokasaTe, dTO ypaBHEHHE BTOPOTO poma U(X)-— ﬂ,J‘ sinxcos yu(y)dy = f (x)
oxHo3Ha4HO paspemnmo aust Beex A u f (Xx)e L, (0, 27). Haittu 1o pewenne.

8) Pemmnth MHTErpanbHOE ypaBHeHHE U ( _[ e’ u(y)dy =x, xe [O, )

9) Pemuth ypaBHEHME gp 4I sin’ X)go dy =2X—-71.

10) Pemmth ypaBHEHHE pasjio)KeHHEM B psJ 1O CTeNeHsM mapamerpa A
1

u(x)—J'eyxu(y)dyzl, 0<x<l.

0

Paznen 6. Bapuanuonnselie 3amaud. PemieHue BapualldOHHBIX 3agad B cpeae Maple
(MHIMBHIyaTbHOE 3a/IaHUE).

Ilpumepsbr 3aganmii: Haiitu skctpemans ¢yHkiuoHana. HccienoBaTh HaIeHHYIO
AKCTpEMalb Ha IOCTATOYHBIE YCIOBUS U IOCTPOUTH €€ Tpaduk

e

2) J ” 2Xyz + 2% +12 )dxdy D: {82’;?% z

D

3) J| z]:” 2xyz + 2%+ 72 + 412 )dxdy D:
D
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4) J [z]:ﬂ(Zyz+zf+32§)dxdy, D:{%é
D

[[(2yzsinx+2} +52] )dxdy, D:{OSXSZ; =X Y

5) J[z] ) 0<y<T Ze=555 " T0p"

Pa3gen 7. HaxoxxaeHne ¥ BU3yalu3alusl aBTOMOJCIBHBIX pemeHni qudepeHnnaibHbIX
YpaBHEHHI B YaCTHBIX MTPOU3BOAHBIX cpencTBamu Maple (Pabora B rpymmax)

IIpuMmepsI 3a1aHNI:
1) Haiitu aBTOMOJENBHOE pEIIEHUE HEIUHEHHOr0 YpaBHEHHS TEIUIONPOBOAHOCTH

uxy)_o u (x,t)M C TOYEUHBIM HaYaIbHBIM yesoBueM U(X,0)=5(x);
ot oX OX
2) Haittu ABTOMO/IETIEHOE pelieHne YpaBHEHHUS Broprepca
ou(x,t) au(x,t) o%u(xt)
———=+u(xt) - — = C  COCPEIOTOYECHHBIM  HAYAIBHBIM  YCIOBHEM
ot OX OX
u(x,0)=5(x);
3) Haiitn pemenue ypasHenus Broprepca tmma Gerymed Bombl U(X,t)= f (&),
f(&)=x-Vt;

4) Haiitu pemenue ypaBHenus Kopresera — ne @puza, ONKMCHIBAIOLIETO BOJIHBI B IJIa3Me,

3
ou(x,t) 6u(xt) aug((,t) N 0 uag(l(,t)

Ha MEJIKOW BOJe W IIp.,

u(xt)= (&), f(E)=x-Vt;

=0, Tuna Oerymieil BOJHBI

5) Haiitu perenue B Buje Oerymieii BOJaHBI ypaBHeHHs SiN-I'opaoHa =sinu(x,y),

o’u(x,y)
X
yRoBieTBopsioutee ycaosusam U(X,0) — 0 mpu X ——o0, U(X,0) = 27 npn X — +o.

IIpumepHbIe TeMbl pedepaToB

1. ypaBHeHI/IH ra3oAMHaMUKH U TCOPUS YAaPHBIX BOJIH.

2. YpaBHEHHE MUTPALUU MPUMECH B ra3000pa3Hoi cpese ¢ yuetoMm auddysuu, nerpaganuu u
IPaBUTALIMOHHOTO OCAXKICHHUSI.

3. VYpauenus HaBbe — CTOKCa Kak mpocTeiinas MaTeMaThdeckas MOJEIb TUHAMUKH BS3KOH
CIUIOIITHOM CPEJIbI.

Moaenu MexXaHUKH I[CCI)OPMI/IPOBaHHOFO TBEPAOTO TCIA.
Ha‘IaJ'ILHO-KpaeBLIe 3aJa4ud JMHaAMHKHU BSI3KOM HEC)KMMaeMoi KHNAKOCTH.

4
5
6. T'unepOosimyeckue ypaBHeHus obero Bujaa. ConpsxkéHuble onepatopbl. @yHkuus Pumana.
7. Pa3peiBHbIE pelIeHNs ypaBHEHMsI Fa30BOM IMHAMUKU. 3aKOHBI COXpAaHEHHUs Ha pa3phIBe.

8. VYpasuenus HaBbe — CToKca.

9. Henuneiinsle ypaBHenus. Ypasaenue Kopreera — Jle ®pusa

10. ABTOMOAENbHBIE pELICHHS HEIUHEHHbIX YPaBHEHUH.

11. VpaBHeHus Mmenkoi BoJibl U byccunecka.

12. .VpaBHenust Makcpesna.

13. BounHbl Ha MenKoii Bosie. YpaBHeHue broprepca.

14. VYpaBHenus nBmxenus aehopmupyemoro teepaoro tena B popme Komm u Jlame.

15. VpaBuenus Kieitna — I'opnona, [1aynu, {upaka.
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4.2 @D oHJ OLIEHOYHBIX CpeacTB AJisi MPOBECACHUSA l'lpOMe)KyTO'lHOﬁ arrecranmuun

OcHoBHBIE TPEOOBAHUS K pe3yJIbTaTaM OCBOCHUS TUCIMILIMHBI IPEICTABICHBI B TA0IHUIIE
B BHJIC IPU3HAKOB C(HOPMHUPOBAHHOCTU KOMHeTeHIH. TpedoBanus GopMymupyroTCcs MO JABYM
YPOBHSIM: MOPOTOBBIN U MOBBIIIEHHBI U B COOTBETCTBUM CO CTPYKTYpoH, npuHsaToid B ®I'OC
BO: 3narb, ymeTh, BIaJ€Th.

Ha3zBanue xomime-
TeHUHH (UJIH ee
YacTH)

CTpyKTypa KOMIETEeHIHHU

OcHOBHbIE NPU3HAKHU
chopMHPOBAHHOCTH KOMIIETEHIHH

OK-1 crrocoOHOCTEIO
K aOCTpakTHOMY
MBIIUIEHNO, aHATU3Y,
CHHTE3Y

3HAaThb:

MIOHATHUS Y KOHLIEIIIUU Ma-
TeMaTU4eCKON (PU3UKH; TIOIXO b
K MCCIIEIOBAHUIO YPABHEHUN Ma-
TEeMaTHYeCKON (PU3MKH, JIeKallIre
B OCHOBE IIOCTPOEHUS aHATTMTHUKO-
YHCJIEHHBIX METOJI0B PELICHUS
3a1a4

3HaeT OCHOBHBIC IOHATUS M MOJECIH
MaTeMaTH4ecKod (QU3MKH: Kiaccupu-
Kallil0 ypaBHEHWH, TOCTAHOBKH 3a7ad,
IIPUBOJUT IPUMEPBI MOJIEIEH.

3HaeT OCHOBHBIE TOJXOJbI K PEIICHUIO
3a/1a4 MaTeMaTu4eckon pu3nKu.

3HaeT CBOMCTBA CHENHANbHBIX (DYHKIUH,
UCIIOJIb3YEMBIX TIPU pELIeHUH 3a]ad
MaTeMaTH4eCKON (PU3HKH.

Nmeer mpencraBienne o6 000OIEHHBIX
GYHKIIUAX W OOOOIIEHHBIX PEIICHUSIX
3a/1a4 MaTeMaTU4IeCKOn (pr3uKn

VYMern:

MIEPEBECTH KOHKPETHYIO
MPUKIIATHYIO 3a/1a9y Ha SI3bIK
muddepeHIaNTbHbIX YpaBHEHUN
C YaCTHBIMH MTPOHM3BOIHBIMHU HITH
WHTETPAJIbHBIX YPaBHEHHI
OTIPEICITUT ITYTH €€ PEIICHHs

YMeer cTaBUTh 3a/1a9M U UX UCCIIEAOBATh
KOPPEKTHOCTb.

YMeeT MCToNb30BaTh OCHOBHBIE METOJIBI
UCCJICIOBAaHMSI W PEIICHUS JIMHEHHBIX H
HEJMHEUHBIX I EepeHIMATEHBIX YpaB-
HEHWH B YaCTHBIX TPOU3BOJHBIX U
UHTETrpATbHBIX YPaBHEHUH.

Bmaners:

METOI0JIOTHEN (POPMYIUPOBAHHUS
U pelleHUs PUKIIAIHBIX 3324
MaTeMaTu4ecKon (HU3NKH,
HaBbIKaMU MOCTPOEHUS Ma-
TEeMaTUYEeCKUX MoJieneit Gpusu-
YECKHX MPOIIECCOB

Bianeer meTogaMu mocTpoeHUs: MOJIeeH
(U3MYECKUX TPOIIECCOB HAa OCHOBE
ypaBHEHUH MaTeMaTH4eCKOW (PU3UKH.

OIIK-4
CIIOCOOHOCTBIO
HCII0JL30BaTh U
MIPUMEHSTH
yriayOJieHHbIe 3HAHUS
B 00J1acTH
MIPUKIaAHON
MaTEMaTHKHA U
UH(POpPMATUKU

3HAaTh:

COBPEMEHHBIE TCHACHIINH
pa3BuTus QyHIAMEHTAIBHBIX U
IPUKIIIHBIX UCCIICIOBAHUI B
o0nacTi MaTU3UKN;

3HaeT COBpPEMEHHBIE MPOOIEMbI
aHaJM3a U MPUHIUIBI BEIOOpa
METOJIOB U CPEJICTB U3yUCHUS
MaTeMaTHIEeCKON MOIEIN

3HaeT OCHOBHBIC HAMPABJICHUS Pa3BUTHS
COBPEMEHHOI MaTeMaTu4eckon (pU3nKu;

HmeeT mpencTaBieHHE O COBPEMEHHBIX
npoOieMax MaTeMaTudeckon Gpusmku;

3HaeT  OCHOBHBIE  DJIEKTPOHHBIE U
NeyaTHble HMCTOYHUKH, IyOIMKYIOLINE
pe3ynbTaThl MCCIEJOBAaHUNH B 0OOJACTH
MaTeMaTHYECKOU ¢u3ukn " ee
MIPUIIOKEHUN;
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Ha3Banue koMmie-
TeHUHHU (UK ee

CprKTypa KOMIICTCHIIUHA

OcHOBHbBIE TPU3HAKHU
chopMHPOBAHHOCTH KOMIIETEHIHH

4yacTH)
Ymers: MoskeT BBIOpaTh METOJBI HUCCIIECAOBAHUS
UCIIOJIB30BATh TEMATUUYECKUE " pCIICHUA MOCTaBJICHHOM 3aJa4u,
UH(OPMAIIMOHHBIE PECYPCHI O YMeeT  TpOU3BOIUTH  BEPHPHKAIUIO
pe3yNbTaTax COBPEMEHHBIX MOJIEIIH;
UCCJIeIOBaHMI B 00JacTH Mosxer aHanmM3uMpoBaTh U COJEpHKa-
MaTeMaTHYCCKOH (PU3HKH; TEJIbHO WHTEPIPETUPOBATH II0JIYyYCHHBIE
MPUMEHATH 3HAaHUE COB- pe3yibTaThl,
PEMCHHBIX MCTOJIOB K ITIOCTPO- | YVMeeT aHaIM3UpOBaTh MW 0000IIaTh
CHHIO M QHAJIN3y MOJIEICH Ha OC- | u3BeCTHBIE PE3y/ILTATHL.
HOBE MaTeMaTU4yecKoil pu3uku
Brnanets: Bnaneer HaBBIKAMU TPaMOTHOTO
MaTeMaTU4eCKON KyJIbTYpOH; JIOTUYHOTO TIOCTPOEHUS JOKA3aTeIhCTBA;
HaBBIKAMU HCIIOJIb30BAHMS Braneer OCHOBHBIMH METOIaMH
PE3YyABTATOB TEOPETUUECKUX HCCIICAOBaHUA W PEHICHUA JIMHENHBIX U
YICCITe/IOBAHHI ¥ KOMITHIOTEpHBIX | HEMHEHHBIX I pepeHIManbHbIX ypas-
TEeXHOJIOTUU aHaIM3a MO Henef}[ HCHUM B 4YaCTHBIX IIPOM3BOJHBIX U
MaTeMaTH4ecKoi (GU3UKH; MHTETPATbHBIX YPABHCHUH.
OCHOBHBIMHU METOIAMH
WCCIICTIOBAHUS U PEIICHHS
JIMHEWHBIX U HEJTMHEHHBIX
muddepeHIaTbHBIX YPaBHEHUN
B YaCTHBIX [TPOU3BOJIHBIX U
WHTErpajbHBIX YPABHEHUI
IIK-3 3HaTh: 3HaeT TPHUHIUIBI BBHIOOpPA METOJOB H
CIIOCOOHOCTBIO NPUHIMIIE BHIOOPA METOJIOB U |CPEICTB  M3YYCHHsS ~ MaTeMaTHYCCKOi
paspabaTbiBaTh U CPEACTB U3y4YCHUS MaTeMaTU- MoJeiIn
MIPUMEHSATH YECKOU MOJEINIH
MaTEMaTHICCKUC YMeTs: YMeer Hcnonb30BaTh ~ TEMaTUYECKHUE
METOBL, CUCTEMHOC 1 | pyo110,1530BaTh TEMATHUYECKHE pecypehl 10 MaTeMaTHIeCKOi (HU3NKH
TIpUKIaZIHOC UH(GOPMALMOHHBIE PECYPCHI O
MIPOrpaMMHOE

obecreyeHne JUIA
PCUICHUA 3a1a1
HaquOﬁ U IIPOCKTHO-
TEXHOJIOTUYECKOM
ACATCIbHOCTH

pe3yibTaTax COBPEMEHHBIX HC-
clieZIoBaHUi B 00J1acTH MaTeMa-
THYECKOU (PU3UKH

Bnaners:

HaBBIKAMHU MCII0JIb30BaHUS
[aKEeTOB IPUKJIAIHBIX IPOrpaMM
11151 obecrieueHus mpouecca
MOJIETTUPOBaHUs HAa OCHOBE
MaTeMaTH4ecKoi pu3nk

Bnaneer uMHCTpyMEHTapueM MaTeMaTH-
yeckoro makera Maple s pernenus
YPaBHEHUII B YAaCTHBIX IPOU3BOJHBIX,
BAapUALMOHHBIX 337a4 W HHTETPAIBbHBIX
YpaBHEHU

IIpuMepHBbIii nepeYeHb BONPOCOB, BLIHOCUMbIX HA YK3aMeH

1. BrwiBog ypaBHeHus nud¢ys3uu. YpaBHEHHE MHUTPALUU NPUMECH B ra3oo0pa3HON cpene c
yuetoM auddy3un, qerpajaiuy U rpaBUTAIIHOHHOTO OCAXICHHS.
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VYpaBHenus Makcsema.

VpaBuenue lpeaunrepa ajist OCHUILISITOPA U aTOMa BOAOPOA.

BsIBO ypaBHEHMM T'HIPOJAUHAMUKYU U aKyCTUKHU.

PaspsiBHBIC pelIeHUS YPaBHEHUN a3pOAMHAMUKU. Y JAPHBIE BOJIHBIL.

VpaBuenuss HaBbe-CTokca Kak mpocTeiinas MaTeMaTuueckass MOJAENb JTUHAMUKH BA3KOU

CIUIOLIHOM CpEeJIbI.

7. OcHoBHBIE U 00001IeHHbIe (pyHKIMU. [IpocTpancTBO 0000meHHbIX (yHKIUI. Hocurens

0000IIEHHBIX QYHKITHIA.

[IpeobpazoBanne Dypre 0000MmEHHBIX (YHKINN MEIUIEHHOTO POCTA.

9.  O06o06uieHHbIe MPou3BOAHBIE B cMbIciie CoboeBa.

10. OOGoOrmieHHbIE pelIeHNs KIAaCCHIeCKUX 3aa4 ISl YPaBHEHUH 3JUTMNTHYECKOTO THIIA.

11. Cxema mnpumeHeHus mnpeoOpasoBanusi @Dypbe IsI HAXOXKICHUA (PYHIAAMEHTAIBHBIX
peneHui.

12. Pa3peneHue mepeMeHHBIX B 3a/1a4e 0 Kpyriioit MmemoOpane. @ynkimn beccens. CBoiicTaa.

13. Pemenwne ypaBHenus Jlaruraca uist mapoBoi 00JacTH METOOM pas3zeiieHHus MepeMEHHBIX.
Cdepuueckre (HyHKIMH, COOTHOIICHHS OPTOTOHAIBHOCTH, Pa3jIOkKeHUE Mo chepruyeckum
byHKIHSIM.

14. VpaBuenus @Ppenromsma | um I poma. Teopembr ®penronpma Uisi HHTErpalbHbBIX
ypaBHEHHUH ¢ sigpamu oOuiero Bujaa. YpasHenus Bonbrepps! [ u 11 poxa.

15. Csenenue 3amau [Jupuxne u Heiimana pans ypaBHeHus Jlamuiaca K HMHTErpajbHBIM
YpaBHEHHUSM.

16. BapumanmoHHBIE METO/IBI, TICpBasi BApUAIOHHAS 33j1a4a.

17. BapwuarnuoHHBIC METOBI, BTOPAs BapHAIlMOHHAS 3a7a4a.

18. Bapwuanmonnsie MeToa61. MeToa Putia.

19. Henunelinsie ypaBaeHusi. Metoasl Hetotona — KanTopoBuya.

20. TloHsATHME  aBTOMOJEJIBHOCTU.  ABTOMOJENbHbIE  IIOJCTAHOBKM Ul  YpaBHEHUS

TEIUIONPOBOJHOCTH.

ok wN

®

OueHouHble CcpeacTBa Uil WHBAJIWAOB M JIMI C OTPAHWYEHHBIMH BO3MOXHOCTSMH
3JI0POBBS BEIOMPAIOTCS C YUETOM UX MHIMBUIYAIBHBIX ICUX0()U3NIECKIX 0COOCHHOCTEH.

— Tpu HEOOXOJAMMOCTH WHBAIMIAM M JIMIAM C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBS MIPEJOCTABIIETCS JOMOTHUTEIBLHOE BPEMS /ISl IOATOTOBKM OTBETA HA SK3aMEHE;

— IIpY TIPOBEJICHUH MPOLEAYPhl OLICHUBAHUS PE3yIbTaTOB OOYYCHHS MHBAINIOB U JIHII C
OTPaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbsI IIPETyCMaTPUBAETCSI HCHOIb30BAHHE TEXHUIECKUX
CPEICTB, HEOOXOANMBIX UM B CBSI3U C UX HHUBUAYaJIbHBIMH OCOOCHHOCTSIMH;

— TIpH HEOOXOIMMOCTH ISl OOYUAIOIIUXCSl C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMH 3/10POBbS
U WHBAIAIOB TPOIENypa OLEHUBAHUS pE3YIbTAaTOB OOYYCHHS IO AUCHMIUIMHE MOJXKET
MPOBOANTHCS B HECKOJIBKO ATAIOB.

[Tpouenypa oneHuBaHHUs PE3yIbTATOB OOYUCHHS WHBAIMIOB U JIMII C OTPAHHYCHHBIMHU
BO3MOXKHOCTSIMH 3[I0POBBSI 110 JMCHUIUIMHE MPEyCMaTpUBAET IperocTaBieHne nHpopmanuu B
(dopmax, afanTUPOBAHHBIX K OTPAaHHYCHUSAM UX 37J0POBbS ¥ BOCHPHUATHS HHOOPMAIHH:

JInst L ¢ HapyHIeHUSIMH 3PSHUS:

— B [IEYaTHOM (hOpMe YBEITHUCHHBIM HIPHU(PTOM,

— B (hopMe ANIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyLIeHUSIMU CITyXa!

— B reyatHoi ¢opme,

— B JopMe PIIEKTPOHHOTO IOKYMEHTA.

Jlnist U1 ¢ HapyIeHUsIMM OTIOPHO-/IBUTATEIbHOTO anmapara:

— B reyatHoi dopme,

— B JopMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBINM TepeuyeHb MOXET ObIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHI'€HTA
oOyJaronuxcs.
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MeToauueckue PECKOMEHIANNA K CAAY€ IK3aMEHa

DK3aMeH SBISETCA 3aKIIOYUTEIBHBIM ATAlloOM Ipolecca (pOopMUPOBAHUS KOMIIETCHIIUU
CTYAEHTA IIPU U3yYEHUU JAUCLUIUIMHBI WM €€ YaCTU U UMEET LIEJIbI0 IPOBEPKY U OLIEHKY 3HaHUI
CTYAEHTOB I10 TEOPUU U NPUMEHEHMIO MOITYYEHHBIX 3HAHUN, YMEHUI U HAaBBIKOB IIPU PELICHUU
MPAaKTUYECKUX 3a7ad. DK3aMEHBbI MPOBOJATCS 1O PACHUCAHUIO, C(HOPMUPOBAHHOMY YUEOHBIM
OTIEJIOM U YTBEPXKJIECHHOMY IPOPEKTOPOM IO Y4eOHOH paboTe, B CPOKH, NPEAYCMOTPEHHbIE
KaJeHJapHbIM IpaukoM ydeOHOro mnporecca. Pacnucanue 5k3aMEeHOB JOBOAMTCS JI0 CBEICHUS
CTY[ICHTOB HE MEHEE€ 4YeM 3a [BE HEAEIM [0 Hayajla SK3aMEHAIMOHHOW CecCUU. DK3aMEHbI
MIPUHUMAIOTCS IIPEI0AaBaTENIMU, BEYIIIUMH JIEKIUOHHBIE 3aHATUSA. B OTIENbHBIX ciydasx Npu
OO0JIBIIIOM KOJIMYECTBE TPYII Yy OJHOTO JIEKTOpAa WM TPHU OOJNBIIONW YHCICHHOCTH TPYIIBI C
paspelieHuss 3aBeyIOIIero Kaeapod MAOIyCKaeTcs IPHBJICYEHHE B IIOMOIIbL OCHOBHOMY
JIEKTOPY MPErnoiaBaTesi, IPOBOAUBILETO MPAKTHUECKUE 3aHATHS B IpyIax.

DOK3aMeHbl TNPOBOAATCA B yCTHOM (Qopme. DK3aMeH NPOBOAUTCA TOJIBKO MpPH
MPEIbSABICHUHN CTYAEHTOM 3a4€THOW KHMXKKU U MPU YCIIOBUU BBINIOJHEHHS BCEX KOHTPOJIbHBIX
MEpPOTPUATHI, NPEeIyCMOTPEHHBIX Y4EOHBIM IJIAHOM M palbouell MporpaMMoi Mo H3ydaeMoil
mucuumnHe. CTyIeHTaM Ha 3K3aMeHEe NPEeJOCTaBisieTCs] MpaBO BBIOpAaTh OJMH M3 OUJIETOB.
Bpewms moarotoBku k otBeTy coctapisieT 60 MuHyT. [lo ucTeUeHUH yCTaHOBIEHHOTO BPEMEHU
CTYIEHT JOJDKEH OTBETUTh Ha BOINPOCHI HK3aMEHAIMOHHOTO OWieTa M IMPEJOCTaBUTh pPEIICHHE
3agad. Pe3ynbpTaTel K3aMeHa OLEHMBAIOTCA 110 YEThIpEXOAUIBHOM cHucTeMe («OTIHYHO»,
«XOPOLIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIBLHOY») U 3aHOCATCS B 3K3aMEHALMOHHYIO
BEJIOMOCTh W 3aUeTHYI0 KHIDKKY. B 3aueTHyr0 KHMXKKY 3aHOCSTCSI TOJBKO MOJIOKUTEJIbHbIE
OLIEHKHU.

Kpurepun BbIcTaB/IeHUS OLIEHOK

O11eHKa «OMIUUHOY:

— CHCTEMaTHU3UPOBAHHBIE, TTyOOKHE U MMOJTHBIC 3HAHKS TI0 BCEM pa3zesiaM TUCIUTIINHEI, a
TaKKe M0 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 32 TIPEIEbl YI€OHOU MTPOTpaMMBI;

— TOYHOE UCIOJIb30BaHNE HAYYHON TEPMHUHOJIOTUM CUCTEMATHYECKH TPaMOTHOE U
JIOTUYECKH MIPABUIILHOE U3JI0’KEHUE OTBETA HA BOTIPOCHI;

— Oe3ynpeyHoe BIaJcHUE HHCTPYMEHTApHEM y4eOHON AUCIUIUIMHBI, YMEHHUE €TO0
3¢ (HEKTUBHO HCIIOIB30BATh B IOCTAHOBKE U PEIICHUH HAYYHBIX U MPAKTUYECKUX 3a]1a4;

— BBIP@KEHHAS CIIOCOOHOCTh CAMOCTOSITEILHO M TBOPYECKHU PEIIATh CJIOKHBIE TPOOIEMBI U
HECTaHJapTHBIC CUTYALIUH;

— TIOJTHOE U TJTyOOKO€ YCBOCHUE OCHOBHOM M JIOTIOJTHUTEIBHOM JIUTEPATYPHI,
PEKOMEHIOBAaHHOW y4eOHOM POTrpaMMON 0 TUCIUILINHE;

— YMEHHE OPUEHTUPOBATHCS B TEOPUSIX, KOHLIECTILHUAX U HATPABJICHUSAX IUCLMILIUHBI U
JlaBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOJIb3Ysl HayUYHbIE€ JOCTHKEHHUS IPYTUX IUCLUILINH;

—TBOpYECKasi CaMOCTOsITeNIbHAsA paboTa Ha MPAKTHUYECKUX 3aHATHUSAX, AaKTUBHOE y4acTUe B
IPYIIOBBIX 00CYKICHUSIX, BBICOKUI YPOBEHDb KYJIbTYPhI UCTIOJTHEHHUS 3a/1aHU;

— BBICOKHIA yPOBEHb C(POPMUPOBAHHOCTHU 3asBJICHHBIX B paboueil mporpamme
KOMIIETEHIINH.

Onenka «xopouio»:

— JI0CTAaTOYHO MOJIHBIE U CUCTEMATU3UPOBAHHbBIE 3HAHUSA 110 JUCLUILINHE;

— YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUAX, KOHLIETIIUAX U HAIIPABJICHUAX
JUCLMIUIMHBI U JaBaTh UM KPUTUYECKYIO OLIEHKY;

— UCTOJIb30BaHUE HAYYHON TEPMUHOJIOTUH, INHIBUCTUYECKU U JIOTHUECKU IIPABUIIBHOE
U3JI0KEHHE OTBETa Ha BOIIPOCHI, YMEHHUE JIe1aTh 000CHOBAHHbIE BBIBOIBI;
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— BJIQJICHUE UHCTPYMEHTAPUEM 110 JUCUUILIMHE, YMEHHUE €r0 UCIOJIb30BATh B IOCTAHOBKE
U peIIeHUH HAYYHBIX U PO(EeCCHOHATBHBIX 3a/1a4;

— YCBOGHHUE OCHOBHOM JIUTEPATYpPhl, PEKOMEHIOBAaHHON y4eOHOM mporpaMMoi 1o
JUCLIUIUINHE;

— caMocCTosITeNbHAs pPadoTa Ha MPAKTUYECKUX 3aHITHSIX, yIaCTHE B TPYIIIIOBBIX
O0OCYKICHUSIX, CPSTHUN YPOBEHD KYJIBTYPHI UCTIOJTHCHHUSI 33/ IaHUN;

— CpeIHHI ypoBeHb C(hOPMHUPOBAHHOCTH 3asBJICHHBIX B pabodei mporpaMmme
KOMITIETCHIIU .

O1eHKa «y0061emeopumenbHo».

— IOCTaTOYHBIM MUHUMAJILHBIM 00bEM 3HAHUH 110 AUCIUAIIINHE;

— YCBOGHHUE OCHOBHOM JIUTEPATYPHI, PEKOMEHOBAaHHOM y4eOHOU MTPOrpamMMoii;

— YMEHHE OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSIX, KOHLEMIIMIAX U HAIIPABJICHUSAX 110
JUCUUILJIMHE U 1aBaTh UM OILICHKY;

— UCITIOJIb30BAHNE HAYYHON TEPMHUHOJIOTHH, CTUIIMCTUYECKOE U JIOTHUECKOE U3JI0KEHUE
OTBETA Ha BONPOCHI, YMEHHE JIeaTh BHIBOJIbI 0€3 CYIIECTBEHHBIX OLINOOK;

— BJIaJIEHUE UHCTPYMEHTapUeM yueOHOM TUCIUIUIMHBI, YMEHHE €r0 UCIOJIb30BaTh B
pEeLIeHNN TUIIOBBIX 3a/1a4;

— YMEHHME MOJI PyKOBOJICTBOM IIPENO/IaBaTells peliaTh CTaHJapTHHIE 33/1a4H;

— paboTa o1 pyKOBOACTBOM IPENOAaBaTeNsl Ha MPAKTUUECKUX 3aHATUAX, TOTYCTUMBIN
YPOBEHB KYJIBTYPbI HCIIOJTHEHUS 3a/1aHNN;

— IOCTaTOYHBI MUHUMAJIbHBIM ypOBEHb CHOPMUPOBAHHOCTH 3asIBIICHHBIX B paboueit
MIpOrpaMMe KOMIIETEHIIUH.

OneHka «Hey0081emeopumenbHo:

— ¢parMeHTapHbIe 3HAHUS 110 IUCHUIUINHE;

— OTKa3 OT OTBETa;

— 3HAHUE OTJEJIbHBIX UICTOYHUKOB, PEKOMEH/I0BaHHBIX Y4eOHOM mporpamMmoi o
TUCLUIUINHE;

— HEYMEHHE HCI0JIb30BaTh HAYUHYIO TEPMUHOJIOTHIO;

— HaJIM4Ke rpyObIX OIMMOOK;

— HU3KHUH yPOBEHB KYJIbTYPhl UCIIOJIHEHUS 3aJaHHIA;

—HU3KHH  ypoBeHb CHOPMHUPOBAHHOCTH  3asiBIIEHHBIX B palouell mporpamme

KOMITETCHITUH.
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5. IlepeyeHb OCHOBHOW W JONMOJHHUTEJbLHOH y4eOHOH JHTEPaTypbl, HEOOXOAMMOMH
AJIS1 OCBOCHMS THCIUIITHHBI

5.1 OcHoBHast JIMTepaTypa:

5. XKubep, A.B. YpaBHenuss maremarndyeckon ¢usuku. HenuHeiHble HHTErpupyeMble
ypaBuenus / A.B. XKubep, P./l. Myprazuna, U.T. XabuOGymimn, A.b. [llabar. M: FOpaiit, 2017.
375 c. [DnekrponHbit pecype]. - Pexxum goctyma: https://biblio-online.ru/book/771C984F-6865-
4C58-975B-8020A14EQ0FF.

6. CaburoB K.b. YpaBHenus maremarnueckoil ¢msmku. M.. @umsmariur, 2013. 352 c.
[DnmexTponHEIH pecypc]. - Pexxum nocryma: https://e.lanbook.com/book/59660.

7. CaburoB K.b. K teopun ypaBaenuii cmemansoro tuma / K.b. Caburos. M.: ®usmariur,
2014. 304 c. [DnexTponHbIil pecype]. - Pexxum nocryma: https://e.lanbook.com/book/59713.

8. Tpenorman B.A. VYpaBHeHus B dYacTHeIX mnpow3BogHbiXx / B.A. Tpenorun, WU.C.
Henmocexuna. M.: ®usmarnur, 2013. 228 c¢. [DnexrponHsld pecypc]. - Pexum moctyna:
https://e.lanbook.com/book/59744.

21.]'[5[ OCBOCHUA NUCHUINIMHBI HHBAJIMAAMU U JIMIJAMH C OTPaAaHUYCHHBIMU BO3MOXKXHOCTAMU
3J0POBbA UMEIOTCA U3AaHHA B OJICKTPOHHOM BH/JIC B 3J'ICKTpOHHO-6I/I6J'II/IOT€‘IHI>IX CucTeMax.

5.2 lonosiHMTE/IbHAS JIATEPaTypa:

1. Anpomun, I'.T. Teopus nuHelHbIXx U HenMHEHHBIX Konebanu#t / I.'T. Anmomuu. — CIIG:
Jlans, 2013. [DnektpoHHslidi pecypc]. - Pexum  goctyma:  Pexxum  moctyna:
https://e.lanbook.com/book/4640.

2.T'onockoxos, JI.II. Kypc maremaTtnuecko#t ¢u3uku ¢ ucroib3oBanue makera MAPLE /
J.I1. T'onockokoB. — CII6: Jlanb, 2015. 575 c. + [DnexrpoHHbiii pecypc]. - Pexxum moctyna:
https://e.lanbook.com/book/67461.

3.UnbuH, A.M. YpaBHenus matematudeckoi pusuku. Mocksa: @usmaraut, 2009. 192 c. +.
[DnexTponHBI pecypc]. - Peskum mocryma: https://e.lanbook.com/book/2181.

4. Tuxonos, A.H. YpaBuenus matemarndeckoit ¢pusuku / A.H. Tuxonos, A.A. Camapckuii. —
M.: Uzn-Bo MI'Y, 2004.

5. XpenankoB A.FO. CoBpeMEHHBIN p-aIWyYecKUid aHAIW3 M MaTeMaTuyeckas (Qu3uka:
Teopus n npunoxenust / A.JO. Xpennukon, B.M. IlenxkoBuu. MockBa: duzmariur, 2012.
452 c. [DnexTponHbIi pecypc]. - Peskum mocryma: https://e.lanbook.com/book/5299.

6.10OmoBuu, B.1. Maremarnueckue mojmenu ecrectBeHHbIXx Hayk / B.M. FOmoBuu. — CIIG:

Jlanb, 2011. 335 C. + [Onexktponnblii  pecypc]. - Pexum  pmocryna:
https://e.lanbook.com/book/689.

5.3. llepuoguyeckue u3aaHus:

1. Hoxmamet AH P®. ISSN 0869-5652.
2. JHoxmaner AH Beiciieii mkoisl Poccun. ISSN 1727-2769
3. Maremarnueckoe moaenupoanue. ISSN 0234-0879.

6. Ilepeyenr pecypcoB  HMHPOPMAIMOHHO-TEJEKOMMYHMKAIMOHHON  CeTH
«/HTepHEeT», HEOOXOAMMBIX /IVISI OCBOCHUS THCHHMILINHBI

1. Russian Journal of Mathematical Physics // MAUWK «Hayka / Interperiodikay.
http://pleiades.online/ru/journal/mathphys

2. Letters in Mathematical Physics // Kluwer. https://link.springer.com/journal/11005

3. Mup matemarnueckux ypaHenuit EQWorld. http://eqworld.ipmnet.ru/library.htm

4. ®wusuka, xumus, Matemaruka. http://www.ph4s.ru/index.html

22


http://pleiades.online/ru/journal/mathphys
http://www.kluweronline.com/issn/0377-9017
http://eqworld.ipmnet.ru/
http://www.ph4s.ru/index.html

5. Journal of Mathematical Physics. Online ISSN 1089-7658. http://jmp.aip.org
6. Russian Journal of Mathematical Physics. Online ISSN 1555-6638. http://www.maik.ru/cgi-
perl/journal.pl?lang=rus&name=mathphys.

7. MeToauuecKkue YKa3aHus 1Jisd oﬁyqaloumxca 0 OCBOCHHUIO TUCHHUILIMHBI

[Io xypcy npemyCMOTPEHO IpPOBEACHHUE JICKIIMOHHBIX 3aHATHM, HAa KOTOPBIX JAETCs
OCHOBHOI CHCTEMAaTU3UPOBAHHBIN MaTepuan U JJabopaTOpHbIX 3aHATHI, Ha KOTOPBIX CTYAECHTbI
HpI/IMCHﬂIOT HOJIy‘IeHHI)IG TGOpeTI/ILIeCKI/Ie 3HAHUS K pemeHmo KOHKpCTHHX 3a1a4. YPOBCHI)
YCBOCHHUSI TEOPETUYECKOr0 MaTepuanga NPOBEPSIETCS IMOCPEICTBOM OIpPOCa MO OCHOBHBIM
BOHpOCElM TEMBI U pe3ynLTaTaM BBIITIOJTHCHUA I/IHI[I/IBI/II[yaJH)HI)IX 158 I‘pynHOBI)IX Ha60paT0prIX
3aJaHUH.

Baxneimmm sTarnmoM Kypca SIBISETCS CaMOCTOsATENbHas paboTa MO JUCIUILIHHE.
[Tepedens pa3aenoB JIsi CaMOCTOATEILHOTO U3YUYEHUs IPUBEJIEH B pazjene 2.5.

Hepeqenb BOIIPOCOB I CAMOIIOATOTOBKH

[IpuBenyTe OCHOBHBIE TIOCTAHOBKH 33/1a4 JUISI BOTHOBOTO YPaBHEHHS.

[IpuBenyTe OCHOBHBIE IIOCTAHOBKY 3314 JUIsl ypaBHEHUs AU Dy3um.

Uto Ha3bIBaeTCS CBEPTKON (DYHKITUNA?

Jaiite onpenenenne HocuTenst 0000IIEHHON PYHKIINU.

UTto Ha3bpIBaeTCs MPSAMBIM MTPOU3BEACHUEM 0000IEHHBIX PYHKINN?

Kakne ¢yaknum Ha3pBalOTCA cHenualbHbIME  QyHKknusmu? [lpuBenute mpuMepsl

CHeIUaIbHbIX (PYHKITHIA.

3anumure ypaBHeHue beccens nnaekca n.

Kakwne cienmanbHbie QyHKINN Ha3BIBAIOTCS CHEPUICCKUMU?

9. Hammmure ypaBHEHHE, pEHICHUSMH KOTOPOro sBISIOTCS chepuueckue (QyHKIIMH
Jlexannpa?

10. Kak onpenensitores Gpynkmuu Jlesxanapa Broporo poaa?

11. Kak cBsi3aHbl MEXy cO00¥ JIF0OBIE J1Ba pelnieHus ypaBHeHus Jlexanapa?

12. Kakas ¢hyHKIMS SBIASETCS MPOU3BOIAIICH 711 CHCTEMBI TIOJTUHOMOB Jlexkanapa?

13. TlpuBenute npumepsbl NpUMEHEHUS MPOU3BOASIIEH GYHKIIMU [Tl IOJTMHOMOB Jlexanpa.

14. Tlomyuute pekyppeHTHBIC (POPMYIIBI 15 TOJTMHOMOB JIexaHpa.

15. Chopmynupyiite 3anauy Lltypma — JInyBusuis, cBI3aHHYIO ¢ moauHOMamu JIexxaHapa.

16. [laiiTe ompenenenue HHTErpaibHOMY ypaBHeHHI0 DpearonbMa BTOPOTo poja.

17. TlpuBenute obmuii Bua ypaBHeHus Opearoiibma nepBoro poja.

18. Kaxkoe uHTerpasbHOE ypaBHEHUE Ha3bIBaeTCs peryisapHbiM? CUHTYISPHBIM?

19. ITlpuBenuTte perieHre WHTETPATbHOTO ypaBHEHUS BoibTeppbl BTOPOro poja ¢ pasHOCTHBIM
SITIPOM.

20. Kakoe sapo Ha3bIBaeTCs BbIpoxkaeHHbIM? [IpuBeanTe mpuMepsl.

21. JlaiiTe ompeneneHue COOCTBEHHBIX 3HAYEHHH M COOCTBEHHBIX (DYHKIMH HHTETPabHOTO
ypaBHEeHUs?

22. Yto Ha3bIBAaETCs PE30JIbBEHTON MHTETPAILHOTO YpaBHEHHUS?

23. VYKaXuTe CBSI3b MEXAY Pa3pelIMMOCTbIO OJHOPOJHOTO M HEOJHOPOJHOTO HHTETPajIbHBIX
ypaBHeHu# Opearosbma.

24. Kakue 3a7auu pemiaeT BapuannoHHoe ucuucienue? [IpuBeaute mpuMepsl BapHAlMOHHBIX
3ajau.

25. UYro Ha3biBaercs (pynkuunoHasoM? IlpuBeanrte npumeps! (PyHKIMOHAIIOB.

26. Uto Ha3wpiBaeTcs Bapuanuedl aprymenta Qynknuonama? Uto Has3bpiBaeTcs Bapuaiueit
¢byHkumonana?

27. ChopmynupyiiTe mpocTeHiyo BapualoOHHYIO 3aauy.

28. JlaiiTe onpeneneHue dSKkcTpeMyMa (GyHKIIMOHATA.

29. Yto Takoe CHIBHBIN (CIa0bIif) IKCTpeMyM?

30. Kakue (pyHKIMM HA3bIBAIOT JIMHEHHO HE3aBUCUMBIMHU?

ok wnE

o~
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31. [aiite onpeneneHne MOJIHOTHI CUCTEMBI (DYHKIINH.

32. Kakoe ycnoBue Ha3bIBAIOT YCIOBUEM CTAlIMOHAPHOCTH (pyHKIIMOHAIA?

33. IlpuBenute dhopmyny it Bapuanuu (QYHKIIMOHATA B Cllydae MPOCTEUIIEH BapHAIlHOHHON
3ajauu.

34. Tlepeuncnute N3BECTHBIE MOAXObI K PEIICHNUIO HEMMHEHHBIX YpaBHEHHM.

35. 3ammmmure ypaBHeHue broprepca u HaiiiuTe €ro penieHne B BUe Oerymieil BOJTHEI.

IIpumepHbIe 3a1a4M 1JIs1 CAMOCTOSATEIbHOI PpadoThI

1. Tpunamrexut m Gyskuus u(x)=1, x e (—1,1) nmpocrpaHcTBY |_(|J1(_1‘ 1)?

2. BbIsICHUTB, IPU KakUX N, S, (a > —n) byHkus U (X) = |X|a NPUHANJICKUT IPOCTPAHCTBY
H:(B,)> TAe B, —mmap paguyca 1 ¢ nentpom B Touke 0 el "

3. Pa3nmenenue nepemenHbix ypaBHeHus LlpequHrepa B OpTOrOHABHBIX CUCTEMAaX KOOPAWHAT.

4. Paznmenuth nepeMeHHble cTaluoHapHoro ypaBHeHus Ilpenunrepa B cdepuueckux
KOOpJUHATaXx.

5. Haittu ¢pynkuio I'puna AByMepHOTo BOJIHOBOro ypaBHeHus (BrimonHute npeodpazoBanue
Jlanmaca mo BpeMeHH).

6. BsruMciauTh MPOU3BOIHYIO SIQN COS X .

. _fcosx, x=>0;

7. Haiitu Bce mpou3BogHbIe (HYHKIIMH y(x) = { 0, x<0.

8. Tlokasath, 4TO 5(m)(x—a)* f(x)= f(m)(x—a).

9. KakoMy MyHKTY YIOBJIETBOPSET JIeiIbTa-PYHKIUSA B 00001meHHOM cMbicie (6 — QyHKIus
Xeswucaiina)?

10. a) 6'(x)=5(x); 6) 0(0)=5(x); B 6"(x)=5(x); 1 [O(x)dx=5(x).

0

11. BeumcauTs B D'(D 2) Q(t)d(t)*;L\/t)_te_%aZt).
a\/ 7’

12. Boluncnuts npeo6pasosanus dypbe creayomux GpyHkumit: a) o' (x), k=12; ©6)
Signx ;

13. Ha rpanume OeckOHEYHOro ULWIMHIApa paauyca R TeMmieparypa OCHWUIIMPYET Kak
T (t) =T,sinwt . Haiitu pacnpeneneHue temneparypsl B LWIMHIPE KaK (QYHKLIHIO BPEMEHH.

V4
Uccnenosats peuieHue npu @l R T/ie ¥ — TEMIEPaTypOIPOBOIHOCTD.

14. B kpyre eAMHUYHOTO pajuyca peluTh 3aaauy Jupuxie U (x, y) oy = 2(x2 + y) .
15. Haiitn COOCTBEHHBIC YaCTOTHI ® KoJIeOaHU I mapa paaunyca R:
1 0% ou R
———Au=0, —| =0, npuycnosun —10 1.
c” ot or|,_q c
16. Ilokazath, uTo ypaBHeHue IllpeauHrepa s JOBYMEPHOTO «aromMa BOJOPOJA» B

__v

E—n’
2

1
aneKTpuyeckoM none F —= Ay — + Fyy = Ey nomyckaer paszesieHne NepeMEHHBIX

B KOOpAUHATAX X = &7, Y = . Haiitu ypoBHu sneprum E.

17. Hoxazats, uto ecnu f €C” (0 ), T0 %( f(x)-f (O)) eC”(0).
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18. Ioctpouts ¢Qyaxmuo I'puna nBymepHoro ypaBheHus lllpenunrepa i%//=At//, rae

v(r.0)=g(r).
ou ou . o4

19. Pewnth ypaBHEHHE 5 —C=+ o= = 0 C TOYCHHBIM IpaHUYHBIM ycaoBueM U (0,t) =5 (t)

Y HyJIEBBIMH HavyaJbHBIME (BbImoHUTS peodpa3oBanue Jlamiaca mo BpeMeHn).
20. Haiitu npeo6pazoBanue Dypre ciaenyronmx 0000MEeHHBIX (YHKITHIA:

21. a) 5(r—r,), r=|x, xel?; 6)w,r=|x|,XGD3.
X
22. Haiitu oOpaTHbIe IpeoOpazoBanue ypbe cienyronmx 0000meHHbIX QYHKINI:
23. a)iz,aeD”,nZB; 6)2;,CZED3.
o] " +K*

24. Tlomw3ysck pe3ynbTaToM 13 6) HaiiTn GyHIaMeHTaIbHOE pemenue ypaBHerus AU—K“U=0.
ikr

25. TlpoBeputhb, uTO GYHKIUS Tt rae r= |X
r

, SABIISICTCA Q)YHI[aMCHTaJ'[I)HBIM pEeIICHUEM

3
ypaBHerns I'ensmromsia Au+k*u=0 B [1°.
26. Hamucars pasioxenne nmo chepuueckuM (GyHKIUSIM IUIOTHOCTH MOBEPXHOCTHBIX 3apsIOB,
MHIyIMPOBAHHBIX Ha MPOBOAAIIEN Cepe TOUEUHBIM 3aPSIOM.

. _ Uy, Xx20;
27. HaiiTi aBTOMO/IEIPHOE pEIICHUE YPAaBHEHHUS TETUTOTIPOBOHOCTH, €CITi U (X, 0) =10, x<0

28. Haiftm  aBTOMOJIeIbHOE  pelieHue  MOJU(UIIMPOBAHHOTO  ypaBHEHHsS  broprepca

2
%Mpg_izgx_‘;,me peN, u(x0)=5(x).

[Touck wHbOpMaMKM a7 OTBETOB HA BOMPOCHI JUJII CaAMOCTOSITEIILHOW pabOThl U
BBITIOJTHEHUS 3aJaHUN B HEKOTOPBIX CIydasx MpernosaraeT He TOJbKO H3YYeHHE OCHOBHOM
y4eOHOW JIUTepaTyphl, HO W TPUBJICUCHUE JIOTIOJHUTEIBHOW JIUTEpaTypbl, a TaKke
WCIIOJIb30BaHUE PECYpCOB ceTh MIHTepHeT.

B pamkax camocTosTensHOM paboThl CTYJEHT TOTOBUT pedepaTUBHYIO padoTy, 00beMOM
He MeHee 10 cranum. Kakapiii CTYIEHT BBITIOJIHSET paOdoOTy MO OJHOU TeME.

Jlns manucanus pedepara HeoOXoauMO MOM00paTh auTeparypy. OOIee KOJIUYECTBO
JUTEpaTypHBIX HCTOYHHKOB, BKJIIOYas TEKCThl W3 MHTepHera, (myOnukanum B KypHaiax),
JOJDKHO COCTaBJIAITH He MeHee 10 HamMeHOBaHUWU. YUeOHWKH, KaK IPaBUJIO, B JIUTEPATYPHBIC
HCTOYHUKHU HE BXOJAT.

Pedepartsl BemmonHs0T Ha nuctax ¢dopmara A4. CTpaHHIIBl TEKCTa, PUCYHKH, (HOPMYIIBI
HYMEpYIOT, PUCYHKH CHA0XXalT MOAPUCYHOUHBIMU HAAMUCAMH. TEKCT cleayeT medyaTarhb
mpudrom Ne 14 ¢ uHTepBasioM MexAy cTpokamMu B 1,5 uHTepBasa, 6€3 HEIOMYCTUMBIX
cokparieHuii. B koH1e pedepara 10KHBI OBITH CACIIaHbI BHIBOJIBI.

B kon11e paboThI MPUBOIAT CITUCOK UCIOJIB30BAHHBIX HCTOYHUKOB.

Pedepar mosmken ObITh MOANKMCAH MarKCTPAHTOM C YKa3aHHUEM JaThl €€ 0(hOpMIICHUS.

PaboTh1, BEITIOJIHEHHBIE 0€3 COOMIOACHUS TEPEUNCICHHBIX TPeOOBAaHMM, BO3BPAIIAOTCS
Ha J1I0paboTKy.

BrimonHenHass MaructpaHToM paboTa oOmpenersieTcs Ha MPOBEPKY MPernoJaBaTeNlio B
yCcTaHOBJICHHBIE CPOKH. Ecnu y mpemnoaaBarens ecTh 3aMedaHus, paboTa BO3BpaIIaeTcs U Mocie
UCIpaBJIeHUH 100 BHOBB OTIIPABIISETCS HAa MPOBEPKY, €CIU UCIPABICHUS CYIIECTBEHHBIE, THO0
MPEABSBISAETCS HA SK3aMEHE, T/Ie TPOUCXOAUT €€ 3allUTA.

[TpumepHbIe TeMbI pedepaToB MpeICcTaBiIeHbI B 1. 4. 1.

25



B ocBoeHnMH AMCHUIUIMHBI MHBAIUAAMU WU JULAMU C OIPAHUYEHHBIMU BO3MOXKHOCTSIMH
30POBbsi OOJIBIIIOE 3HAYCHHE WMEET WHAWBUAyalbHas ydeOHas pabora (KOHCYJIbTAallUU) —
JOINOJIHUTEIBHOE Pa3bsiCHEHUE YUeOHOr0 MaTepHana.

WupuBuayanbHble  KOHCYJNBTAllMM IO TPEAMETY SBISIOTCS BaXHBIM  (DAKTOPOM,
CIOCOOCTBYIOIIMM MHAWBUIYaTU3aMH OOYUCHHSI U YCTAaHOBJIEHUIO BOCIIMTATEIIFHOIO KOHTAKTa
MEXAy IHpernojaBaTesieM M O00y4arollMMCS HMHBAJIMJIOM WJIM JIMIOM C OrPaHUYEHHBIMU
BO3MOKHOCTSIMH 370POBBS.

8. Hepeqeﬂb HH(])OpMaIII/IOHHbIX TeXHOJIOFI/Iﬁ, HCIIOJB3YEMBIX IIPU OCYINECTBJICHHH
06p330BaTeJIbHOFO nmpouecca mo IMCHUMIlJIMHE

8.1 IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOT Ui

— IlpoBepka WHAMBUIAYaNbHBIX 3aJaHUA M  KOHCYJIBTHPOBAHME IOCPEIACTBOM
3IEKTPOHHOM MOYTHI.

— Hcnonp3oBaHuE JJIEKTPOHHBIX IPE3CHTALMM IIPU IPOBEACHUM JIEKIIUOHHBIX U
a00paTOPHBIX 3aHITHA.

— Wcnonp3oBanne MaTeMaTn4ecKUX NaKeTOB MPY IPOBEACHUH JJAOOPAaTOPHBIX 3aHATHI.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 00ecedeHusl

=

Onepanunonnas cucreMa MS Windows.

Wnrerpuposannoe opucHoe npuioxenne MS Office.

3. [IIporpammHoe o0ecrieueHue IS OpPTaHU3AWHU  YIPABISIEMOTO KOJUIEKTUBHOTO U
6e3omacHoro aoctyna B lHTepHer.

4. Maremarnueckue maketsl Matlab (Comsol)

N

8.3 IlepeyeHb HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:

— DnekrponHas oubmnoreunas cucrema "HOpait" (http://www.biblio-online.ru).

— DnexktpoHHass OuOmmoTeyHass cucrema "YHuBepcuterckas Oubmmoreka ONLINE"
(http://www.biblioclub.ru).

— DnexrpoHHas 6umbnuoTevyHas cuctema usnarennbcTBa "Jlanp" (http://e.lanbook.com).
— basa gannbeix Hayunoii snekrponnsiii onomuoreku eLIBRARY.RU https://elibrary.ru/

— baza maHHpIX BceepoccHilcKOro HWHCTHTYTa HAydYHOW W TEXHMYECKOW uWHOOpMaIuu
(BUHUTH) PAH http://www2.viniti.ru/

— ba3sm JaHHBbIX W AaHAJIUTHYCCKUEC Hy6J'II/IKaI_II/II/I «yHI/IBepCI/ITeTCKa}I I/IH(l)OpMaI_II/IOHHaH
cucrema POCCHUSI» https://uisrussia.msu.ru/

9. MarepuajibHo-TexHU4Yeckass 0a3a, HeoOXoAUMAs /IS  OCYLIECTBJICHUS
00pa3oBaTeJILHOI0 MPOIEcca MO TUCHHUIIINHE

MaTepI/IaJ'ILHO'TeXHI/I‘IeCKOG obecreueHne JUCLHHUIIIIMHBI U

No Bug pabor
OCHAIIIEHHOCTD

1. JlexumonHsbie 3aHsATUS | JIGKIIMOHHAST ayAWTOPHS, OCHAalIEHHAs MPE3EHTAIMOHHON
TEXHUKON  (MPOEKTOp,  JKpaH,  KOMIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM MPOTPAMMHBIM OOECIEeYeHHEM, a TaKKe
HeoOXoaMMOM MeOenbio (A0CKa, CTOMbI, CTYIb).

(aymuropuu: 129, 131, 133, A305, A307).

2. JlabopatopHbie KoMmnbroTepHbIit Kllacc, YKOMIIJIEKTOBAHHBIA KOMIIBIOTEpAMU
3aHITHS c JUIEH3UOHHBIM MPOTrpaMMHBIM obecrieyeHrueM,
HeoOXoaMMOM MeOenbio (I0CKa, CTOMBI, CTYIbS).

(aymutopun: 101, 102, 106, 106a, 105/1, 107(2), 107(3),
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MartepuanbHO-TeXHUYECKOe 00ecriedeHne JUCIUILTNHBI U
Ne Bun pabor
OCHALICHHOCTh
107(5), A301).
3. I'pynnossie Aynutopus JUIsl CEMMHAPCKUX 3aHATUH, TPYIINOBBIX U
(MHAMBUAYaJIbHBIC) VHAUBUIYaJIbHBIX KOHCYJIbTaI, YKOMIIJIEKTOBAaHHBIE
KOHCYJIbTallUH HE0O0X0MMOH MeOeTbIo (JI0CKa, CTOMBI, CTYIbS).
(aymuropuu: 129, 131).
4. Texymumii KOHTPOJIb, | AyIUTOpUS JUIsl CEMUHAPCKUX 3aHATUM, TEKYLIEr0 KOHTPOJIS U
MIPOMEKYTOYHAs IPOMEXYTOUHOU aTTeCcTalllH, YKOMILIEKTOBaHHAas
aTTecTalus HeoOX01MMOM Mebelblo (J1I0CKa, CTOJIbI, CTYNbs) (ayIUTOPUMU:
129, 131, 133, A305, A307, 147, 148, 149, 150, 100C,
A3016, AS512), kommbplOTEepaMd C  JUICH3HOHHBIM
pOrpaMMHBIM oOecrieueHreM M BbixojoM B mHTepHeT (106,
106a, A301)
o. CamocTosiTenbHast Kabuner gmnst camocToATenbHOM pabOThl, OCHAIEHHBIN
pabora KOMIIBIOTEPHOW TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOYEHUS K
cetu «VHTEepHET», NPOrpaMMON HSKPAHHOTO YBEIWYECHUS,
00€eCIeYeHHbIN JIOCTYIIOM B JIEKTPOHHYIO MH(OPMAIMOHHO-
0o0pa30oBaTeNIbHYI0  Cpelly  YHMBEpPCHUTETa, HEO0OXOAUMOM
MeOenbIo (JIOCKa, CTOJIBI, CTYIIhS).
(Aygutopus 102a, yntaiabHbIN 3a1).

OcymiecTBiieHne ydeOHOTo Tpoliecca MpeanoyiaracT Hajaudue HeoOXOIUMOro Ui
peanu3alMi  JIaHHOW TIPOTpaMMbl  TEpPEYHS MaTEePHATBHO-TEXHUYECKOTO  00ECTICUeHHUS:
ayTUTOPUH, OOOpYJIOBaHHBIC BHJCONPOCKIIMOHHBIM OOOPYJAOBAHHEM JUIS  MPE3CHTAIUI
(dpoBOil MPOEKTOP, AKpaH, HOYTOYK) W HEOOXOAUMOW MeOenbio (IO0CKa, CTOJBI, CTYIbS);
KOMITBIOTEPHBIC KJIACChl C KOMITBIOTEPHOM TEXHUKOH C JIMIICH3WOHHBIM IPOTPAMMHBIM
obecrieueHreM M HEOOXOIMMOI MeOeIbIO (JI0CKA, CTOJIBI, CTYJIbs) 71l TPOBEACHUS 3aHITHH.

MarucTpanTsl ¥ TPENOJIaBaTeId By3a HMEIOT TOCTOSIHHBIM JOCTYH K 3JCKTPOHHOMY
KaTajory y4eOHOH, METOAMYCCKOW, HAYIHOH JIMTEepaType, NMePHOINYCCKIM HU3IaHUSAM H apXHUBY
cTaTe.
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