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1.  Mecro aucuumiuHsl B cTpykrype OOIIL
JucnumiamHa oTHOCUTCS K 00s3aTenbHoi yacTu. Koa qucuummaer 51.0.10

No MecTo TUCHHUILUIMHBI B Y4eOHOM CTaHapTHBIH TEKCT JJ151 ABTOMATHYECKOT0
Bapu iaHe o0pa3oBaTebHOI 3anoJiHeHus1 B KOHCTpykTOope PII{
aHTa NMPOrpaMMblI
1 brmox 1. Huctummuael (Momynu) | JducrumnimHa b1.0.10 «Iuddepennmanbapie

OOs3arenpHad 4YacTh

ypaBHEHUs» OTHOCUTCS K oOs3arensHO yactu OOII
HampaBiaeHuss noxarotoBku  01.03.02  Ilpuxnaonas
MamemMamuxa u UHPOpMamuxay.

2. Ilnmanupyembie pe3yabTaThl 00y4eHUsI O JUCHUIIUHE, COOTHECEHHBIE ¢ TUIAHNPYEMbIMH
pe3yJbTaTaMi 0CBOEHHS 00pPa30BaTeIbHOI NPOrpaMMbl (KOMIETEHIUSIMUA M MHAUKATOPAMH
MOCTHKEHUs] KOMTIeTEeHIIUi )

Ilnanupyemble pe3yJbTaTbl 00yUeHHs M0 JUCHUILINHE (MOAYJIIO), B
COOTBETCTBHUU € NHIUKATOPOM J0CTHKEHUS] KOMIETEHIUHN

BUJIOB
npodeccHoHAIBEHOM
JeATeTbHOCTH

HNupukarop HaumeHoBanue
dopMupyeMbIe JOCTHKEHHUSI OLIEHOYHOI'0
* Pe3yabTaThl 00y4eHUs1
KoMIeTeHuu (Ko, KOMIIETEHIIM U x cpeacTBa
0 JMCIHUIIHHE
cojiep:kaHue (xon, conmepxanne
KOMIETeHIHH) WHIWKATOPa)
YK-1. Cnocoben YK-1.1. 3naer 3uaer: cobeceodosanue
OCYIIECTBIATH TIOUCK, MIPUHITUITEI cOopa, — METO[IBI, OCHOBaHHEIE Ha cOope, aHaIn3e
KPUTHYCCKUI aHaNN3 B | 0TOOpa U 0000IIeHHS W MHTEPIIPETAIH HAYIHBIX JaHHBIX;
cUHTEe3 HHPOPMALINH, nHpOpPMALIUH — OCHOBHBIC TIPUHIIHITEL, (P)aKTHI, IIOHSTHS,
MPUMEHSTh CUCTEMHBIN aHAJTUTUYECKHUE U YHUCIEHHBIE METOIEI,
MOJIXOJ JJTS PEIICHUS H3y4YaeMbIC B JUCIUIUINHE:
[MOCTABJIEHHEIX 3a7a4
VK-1.2. Ymeer YmMmeer:
COOTHOCHThH — UHTEPIIPETUPOBATh HOBYIO HH(OPMAITUIO Konnoxeuym
Pa3HOPOHBIC SIBJICHUS U | B MPEIMETHO 00J1aCTH;
CHUCTEMAaTH3HPOBAThH HX B — CTPOUTH MPOCTCHIITHE MATEMATHUCCKUE Koumponvnas
pamMKax u30paHHBIX MOJIENIA U KCCIIENOBATD HX; paboma

— JIOKa3bIBaTh paHee U3YUYEHHbIE B paMKax
JIUCUUIUIMHBI MATEMAaTHUECKHE YTBEPKICHMUS;
— pewaTh MareMatudeckue 3agauu Y —

JIMHEHbIE TIepBOTo NopsiaKa, bepHymwy,
Pukartu, OMTHOPOIHBIE, B MOJHBIX
muddepennuanax, auHeiHse Y n-ro
MOpsAJIKa U JINHEHHBIe cucTeMbl. A taioke 1Y,
KOTOpHBIE, TPEOYIOT HEKOTOPOit
OPUTHHAILHOCTH MBIIIJICHHSL.




YK-1.3. Umeer Baaneer: cobecedosarue
MPAKTUYECKHUI OTIBIT — TEPMHHOJIOTHEH TIPEeIMETHON 00JIacTH;
paboTsI ¢ — IPUHIXTIAMHE [TOCTPOCHHS U BEIOOpA
MHPOPMATNOHHBIMA 3¢ PEKTHBHBIX METOIOB PEIICHUS H
HCTOYHHUKAMH, OIIBIT MHTEPIPETALNH PE3yIbTaTOB;
Hay4JHOTO TTONCKa, — HaBBIKaMH MOMCKA HH()OPMALUH B
CO3JJaHUS HAYIHBIX paMKax IpeIMETHON 00IaCTH B CETH
TEKCTOB. WuTepHeT 1 ApyruX UCTOYHUKAX;
— HaBBIKAMH UCIIOJIb30BAHMS
YHHBEpCaJIbHBIX MaTEMaTHYECKUX MAKETOB
JUISL BBITIOJTHEHUS JUISl HCCJICIOBAHUS
JMHAMHYECKUX MOJEIei;
— HaBBIKAMH UHTEPIPETAINH PE3yIbTaTOB
YHCIIEHHOTO UCCIIEOBaHNS TUHAMIUECKUX
cucteM u qudQepeHnrnanbHbIX YpaBHEHHH;
— HaBBIKAMH MAaTEMaTHYECKOTO
MOJICTIMPOBAHUS ISl HECIIOKHBIX
JMHAMHYIECKUX CHCTEM.

OIIK-1: Cnocoben OIIK-1.1. O6nanaer 3naer:

MIPUMEHSTh (dyHIaMeHTaIbHBIMU — OCHOBHBIE (haKThl U3 MATEMAaTHYECKOTO Cobecedosanue

($yHnaMeHTaIbHbIE 3HaHUSAMH, aHaJM3a, TeOMETPUH U alreOpbl U Ipyrux

3HaHUS, IOJyYCHHbIC B | TOJIy4YEHHBIMH B 00JIaCTH | JUCUMIUIMH, HA KOTOPBIE ONUPACTCS U3y4YeHHE

o0nacTu MaTeMaTHYECKUX U JUCHUILIHHBL «/{nddepeHnpanbpabie

MaTeMaTHYECKHUX 1 €CTECTBEHHBIX HayK YpaBHEHHSD»

€CTECTBEHHBIX HAyK U

WCIIONB30BaTh UX B OIIK-1.2. Ymeet Konnoxeuym

npodeccrnoHaNbHOM HCIIONIb30BaTh Ywmeer:

JIeITeIILHOCTH (byHIaMeHTaIbHBIC — IIPUMEHATH 0a30BbIE 3HAHUS Konmponvnas
3HaHUS B €CTECTBEHHBIX HayK, MAaTEMaTHKH paboma
npogecCHOHANTBHOMI HHPOPMATHKA
JIeSTeIbHOCTH, — peuarb OCHOBHBIE TUIIBI
OCYILECTBJISATH BHIOOD muddepeHIHaTbHBIX YPaBHEHUH
METOJIOB PEIIeHHMS 3a/1a4
npodeccnoHamTbHOMI
JIeSTeIbHOCTH Ha OCHOBE
TEOPETUUECKUX 3HAHUU
OIIK-1.3. meer Cobecedosanue

MPaKTUIECKUN OTBIT
MPUMEHECHUS
(hyHIaMEeHTaTbHBIX
3HaHWM, NOJyYEHHBIX B
obmact
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK B
npodeccnoHaTbHOMI
JeSITEIbHOCTH.

Baaneer:
— MaTeMaTHUYECKUM MBIIUICHUEM,
MaTeMaTHUYECKOH KyJIbTypOii ;
CIIOCOOHOCTBIO YTOYHHTH, IEPECIPOCHTH,
3a/1aTh BOIIPOC Ha TeMY NMPEAMETHON 00JIacTH;
OCHOBHBIMM IIpUEMaMHM IIPOBECHUS
MaTeMaTHYECKHUX J10Ka3aTebCTB

3. CTpykTypa H coep:KaHue THCIATITHHBI

3.1. Tpya10eMKOCTh JUCHUILINHBI




Ounas ¢popma o0ydeHust
OO0mas Tpy10eMKOCTh __7_3ET
Yacos 1o yueOHOMY IIaHY 252
B TOM 4YucJe
ayJIUTOPHbIE 3aHATHUS (KOHTAKTHAasi padoTa): 163
- 3AaHATHSA JEeKIHOHHOI0 THIA 64
- 3aHATHS CEMHHAPCKOI0 THUNA 64
- 3aHATHA Ja0OPATOPHOIro THIIA 32
- Tekyumii koHTpoJb (KCP) 3
caMoCTOfITeIbHasl padoTa 53
IIpoMe:kyTouHasi aTTeCTALUSA — 3a4€eT, IK3aMEeH 36

3.2. Conep:xkanue TUCUHIMITHBI
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Tema 1. BBenenue: npumepsl U 3a1a4u, MPUBOJISALINE K
muddepeHnuanbHbM ypaHeHusM (1Y) 6 2 2 - 4 2
Tema 2. J1Y mrepBoro mopsijika, MHTETPUPyEMEBIE B
ALY mep PAKA, HHTErPUpY 34 10 10 6 26 | 8
KBaJ[paTypax
Tema 3. 1Y nepBoro nopsiika, He pa3pelieHHbIe 12 4 4 ) 8 4
OTHOCHTEIILHO TIPOU3BOTHON
Tema 4 MaTteMaTHYecKie MOJIEIN TETCPMUHHPOBAHHBIX
SIBJIEHH. 18 4 4 6 14 4
Tema 5. Jluneiinsie 1Y N-ro mopsaka 14 6 4 10 4
Tewma 6. JIuneiinsie JIY nN-ro mopsiaka ¢ IOCTOSTHHBEIMH
A pAz 23 6 8 4 18 | 5
Ko durmenTamu
Texyuwmii konTpois (KCP) 1 1
IMpome:kyToUYHAasi aTTecTalus —3a4eT
Hroro 3a I11 cemecTp 108 32 32 16 81 27
Tema 7. Cuctemsl nuHelHbIX 1Y nepBoro nopsaka 23 8 6 4 18 5
Tewma 8. JIuneiinele cucteMsl 1Y ¢ MOCTOSITHHBEIME
A 23 8 6 4 18 | 5
ko3 unmenTamu
Tema 9. CymniecTBOBaHHE M €MHCTBEHHOCTD PELICHUN 13 4 4 - 8 5




Tema 10. ABTOHOMHBIE CHCTEMBI. 24 6 10 4 20 4
Tema 11. YcToitunBocTs 1o JIdamyHoBY 16 4 4 4 12 4
Tema 12. IlepBble HHTETpAIIBI 7 2 2 - 4 3
Texymmii KOHTPOJIH 2 2
IIpome:xyTounas aTTecTanus — IK3aMeH 36

Hroro3a |V cemectp 144 32 32 16 82 26
Hroro 3a ron 252 64 64 32 163 53

Texkymmii KOHTPOJIb YCIIEBAEMOCTH peanu3yeTcss B (opMax OMPOCOB HAa 3aHATHUSX CEMHUHApPCKOTO
THUIA, TJa0OPaTOPHOTO TUIIA, KOJUIOKBHYMaX

[TpomesxyTounas arrectanus npoxoauT B popme 3ayera B 11 cemectpe u 3x3amena B IV cemectpe.

4. Y4eOHO-MeToAUYeCKOe o0ecrieueHHe CAMOCTOAITEILHONH padoThl 00y4YaroImXxcst

Hwxe npuBoAsTCS BUABI CAMOCTOSTENBHOW pabOThl CTYJEHTOB, HMOPSAO0K MX BBINOJIHEHUS U
KOHTPOJIS, MPHUBOAMUTCS Y4EOHO-METOANYECKOE OOeCreueHHue CaMOCTOATENBHON paboThl 1O ee
OTJEJbHBIM BUIaM U pa3ziesaM JUCLUIUIMHBL.

Buabl camocTosiTe/IbHON PaGoThI CTY/1IEHTOB:
e 1IpopaboTKa TEOPETUUECKOro MaTepualla JIEKLIMOHHBIX 3aHATHH;
® [IOJrOTOBKA JOMAIIHUX 33JaHUN K HAYYHO-IIPAKTUUECKUM 3aHATUSAM;
® [OJIrOTOBKA K BBINOJIHEHHUIO MMCbMEHHBIX KOHTPOJIbHBIX Pa0OT;
® [IOJrOTOBKA K IPOMEKYTOUHOM aTTecTaly B (hopMe 3aueTa WK HK3aMeHa

4.1. Ilpopa6oTKa TeOPEeTHUECKOT0 MAaTepHAaJIa JIeKIIHOHHBIX 3aHITHI

BrImonHseTcss caMOCTOSITENBHO € HCIOIb30BAaHUEM JIGKIIMOHHBIX MAaTE€pUANOB U MaTEpUANIOB,
pa3o0paHHBIX B IUTEPATYpPE (CIIUCOK 0053aTeNLHOMN U JIOTIOJIHUTEIILHON JTUTEPATyPhl TPUBOJIUTCS).

KOHTpOJ’II) BBITTOJIHACTCA TAaKXKE B BHUJAC KOJIJIOKBUYMA, KOTOpI:Iﬁ MMPOBOAUTCA B Hadalic 3-ro
ceMecTpa. KOHJ’IOKBI/IYM NpOBOAUTCA II0 TEOPECTHYCCKOMY MaATCpUAITy. CraButcs OIICHKa IIO0
MATUOATBHOMN CUCTCMEC, KOTOPAA IMTOTOM YYHUTBHIBACTCA HA DK3aMCHC.

4.2. IloaroroBka qOMAaIHUX 3aJaHUI K 3aHSATHIM CEMHUHAPCKOI'o TUIIA

JlomaniHue 3aiaHus BBLAAIOTCS 10 MMEIOIIEMYCS 3aJauHUKy (yKa3aH B CIIMCKE JIUTEpaTyphl),
KOTOPBIM BKIIIOUAET KPATKUU TEOPETUYECKUN MaTepHall U IPUMEPHI pELICHUS 3a7ad U3 KaXIoro
paszena.

HpOBCpKa BBITIOJIHEHUA JOMAIIHUX SaI[aHI/Iﬁ MMPOBOAUTCSA B HAYAJIC KaXIOro IMPAKTHUYCCKOI'O
3aHATH. I/ICHOJ'IL?»yeTCf{ JABC q)OpMBI KOHTPOJIA: — BBI60pO‘{HaH IMPOBEPKa BBIITOJIHCHUA 38.}_'[21HI/II\/’I y
ABYX-TpPEX YCJIOBCK U3 TPYIIbI, — IPOBCPKa B (bOpMC KOJITICKTUBHOI'O 06CY)K,[[CHI/IH Y HOCKH
PE3YIBTATOB BBINTOJIHEHUA OTACIbHBIX SaJIaHI/Iﬁ OAHUM HJIM ABYMA CTYACHTAMMU.

4.3. IToaroToBKA 3aHATHSAM J1a00PATOPHOI0 MPAKTHKYMAa

K naGoparopHomy npakTHKyMy TOTOBHUTCSI TEOPETUYECKUI MaTepHall IO CIAEAYIOUIMM TEMaM:

JlabopaTopnast pabora 1. MaremaTudyeckue MOJACIM JTUHAMHUYECKHX CHCTeM B (QopMme
OOBIKHOBEHHBIX TU(D(HEepeHIINATBHBIX YPaBHEHHI.

JlaGopaTopnast padora 2. UucnenHoe pemenne 3amadn Komm kak mporiecc MaTeMaTHYeCKOTO
MOJIETTUPOBAHUSI.

JlaboparopHas padota 3. JIuneitHblil AMHaAMUYECKUH AeMIidep.

JlaGopatopHas pabota 4. [TapameTpuyeckuii pe3oHaHC.




[IpoBepka ypoBHS MOATOTOBKH IPOBOJUTCS B Hayalle Ka)xJ0ro JabopaTOPHOTO 3aHSTHS.
Hcnonp3yercst 1Be (HOpMBI KOHTPOJISI: — BHIOOPOYHAsI MIPOBEPKA BHIMOIHEHUS 33aHUN y ABYX-Tpex
YeJIOBeK M3 TPYHINBI; — MPOBEpPKa B (OpME KOJIICKTUBHOTO OOCYKACHUS y JOCKH PE3yJIbTaTOB
BBIIIOJIHEHMS OTJENbHBIX 33JJaHUA OJHUM WIH IBYMs CTy/ICHTaMH.

4.3. [ToAroTOoBKA K BHINOJHEHHIO MHICbMEHHBIX KOHTPOJIbHBIX PadoT

B Teuenue yue6HOrO cemectpa nmpoBoAuTcs 4 ayaquTopHbIe (IBE B 3-eM U JIB€ B 4-OM CEMecTpe)
U JBe JOMaliHue (OJHa B TPEThEM U OJIHa B UYETBEPTOM CEMECTpEe) KOHTPOJIbHBbIE PabOTHI MO
MaTepuaiaM BCeX pa3/ieioB JEKIMOHHOTO Kypca.

Jliss  TMOATOTOBKM K  KOHTPOJIBHBIM — pa0oTaM PEKOMEHIYeTCs MOBTOPHO IPOYUTATH
TEOPETUYECKHE paslielbl B 3aJayHUKE, MPOCMOTPETh IOJIE3HbIE pPa3Aeibl B COOTBETCTBYIOIIUX
HMCTOYHHMKAX U3 CIHUCKAa PEKOMEHJIOBAHHOM JIUTEPAaTyphl, a TaKXKE CaMOCTOSITEIbHO pelaTh
HECKOJIbKO 3a/1a4 110 TeMe KOHTPOJIBHON padOThI U3 YKa3aHHOTO 3a/la4HHKA.

4.4. IToaroroBKa K NPOME:KYTOYHOM aTTecTalluu B (hpopMe IK3aMeHa

B kayecTBe METOIMYECKHMX MAaTEpHUAJIOB IMpPH MOATOTOBKE K JK3aMEHY PEKOMEH]yeTCs
HCIIOJIb30BaTh COOCTBEHHBIC KOHCIIEKTHI JICKIIUH, a TaK)Ke UCTOYHUKH, PEKOMEH/IOBAHHbBIE B CITHCKE
JUTEepaTyphl pazzaena 6.

KonTponbHble BOMpOCHl W 3aJaHUS JJIs MPOBEACHHUS TEKYIIEro KOHTPOIS M MPOMEXYTOYHOU

aTTeCTallMU 110 UTOraM OCBOCHUA NJUCHUITIIIMHBI IPUBCACHBI B I1. 5.2.

5. ®oH/ OLEHOYHBIX CPEJACTB /ISl IPOMEKYTOYHOM aTTeCTAIMH MO AUCHHUIINHE (MOTYJIIO),

BKJIIFOYAKOIIINH
51 Onmncanme mKan OLICHUBaAHUSA peE3yjbTaTOB oﬁyqe}mﬂ o AMCUMIIJINHE
YpoBenb Ixana oueHuBaHusi chopMHUPOBAHHOCTH KOMIETEHIUI
cpopmupoBan
HOCTH HEYIOBJIETBO | YOBJIETBOP IIpeBocxoan
II0OXO0 XOpo1o 0YeHb XOPOIIO OTJIMYHO
KOMHeTeHHHﬁ pUTEJIbHO HUTEJbHO (1]
(uHaUKaTOpaA
OCTHKEHHUSI
n N He 3auteno 3auTeHo
KOMIIeTeHIIHIi)
OrcyTrcTBUE
3HaHUU
YpoBeHb YpoBeHb
TEOPETUYECKO . N
3HAHUI B 3HaHHU B
TO YpoBeHb MuHUMaIBHO VYpoBeHb
. . o0beMe, o0BeME, . YpoBeHb
MaTepuana. 3HAHHIA HIDKE | JOMYCTUMBII 3HaHWUH B N
COOTBETCTBYIO COOTBETCTBYIO 3HAHUI B
MHHHMalTb- YPOBEHB obbeme,
. eM eM o0BeMme,
HeBo3MoxHO | HBIX 3HAHUMH. COOTBETCTBY
o nporpamMme nporpamMmme TIPEBBILIAROII]
3HaHKs CTb OLICHUTH TpeOOBaHHIA. JomnyieHo porp porp JOILIIEM p
IMOATOTOBKH. MMOATOTOBKH. M
TIOJTHOTY Wmenn Mecto | MHOTO porpamMme
. JomymeHo JomymeHo porpaMmy
3HaHWH rpyOsie HErpyobIx IIOJTOTOBKH,
HECKOJIBKO HECKOJIbKO MOJITOTOBKH.
BCJIC/ICTBHE OIIHMOKH. OLIHOKH. 6e3 oImmnooK.
HETpyOBIX HECYIIECTBEHH
OTKa3a
OIINO0K BIX OIIMOOK
o0y4arorero
csl OT OTBETA




ITpoxemoncTpu IIpoaeMoHCT
IIponemonctp P p P P
pOBaHbI BCe ITpoaeMOHCTPH | UPOBaHbBI BCE
OtcyrcTBHe Ipu HPOBAHbI ITponemoHcTp
OCHOBHbIE pOBaHbI BCe OCHOBHbIE
MHHHMaJlb- peleHuH OCHOBHBIC HPOBAHbI BCE
N YMEHHSI. OCHOBHBIC YMEHUS,
HbIX YMCHHUU. CTaHAAPTHBIX yMEHuU. OCHOBHBIC
Peutens! Bce YMEHHSI. PpCIICHBI BCE
Heo3mox- 3ama4d He Pemenst YMEHuUs,
OCHOBHEIE Pemensr Bce OCHOBHEIE
HOCTH npoOACMOHCTP THIIOBBIC PCUICHBI BCE
3a7a4H C OCHOBHEIE 3a/1a4H C
OLICHUTD HPOBaHbI 3a/1a4H ¢ OCHOBHBbIE
HerpyobIMI 3a/1a4H. OT/IeIbHBIMU
YMenus HaJU4He OCHOBHBIE HerpyobIMU 3a1aun.
. oLInOKaMH. BBIIOIHEHBI HECyIIecT-
YMCHHUH yMeHus. oUIHOKaMH. BsInonHeHbI
BrInonHeHs! BCE 3aJ1aHUS, B | BEHHBIM
BCIICZICTBUE BrInonHeHs! BCE 3a1aHus,
BCE 33/IaHUS, B | HOJIHOM HEZ04YeTaMy,
oTKaza Wmenu mecto | Bee 3amanus, B [IOJIHOM
HOJIHOM obbeme, HO BBITIOJHCHBI
o0yuarorero- | Ipyobie HO HE B o0beme 6e3
obbeme, HO HEKOTOPBIE C BCE 3a1aHNUs B
Cs1 OT OTBETA ONTHOKH. MIOJTHOM HEJJ0UeTOB
HEKOTOpHIE C HeJI0YeTaMH. TIOJTHOM
oObeMme.
HEJ0UeTaMH. o0ObeMme.
IIpu
OtcytcTBHE P
pelIeHIn
BJIaJICHUS Nmeercs IIponemoncT- IIponemoncTpu
CTaHIaPTHBIX IMponemoHcTp
MaTtepuaIoM. MHHHUMAJbHBl | PUPOBAHBI POBaHBI ITpoxemoHCTp
3a1a4 He . HPOBaHbI
HeBo3mosxHO it Habop 0a3oBBIC 0a3oBbIC HpOBaH
HPOJIEMOHCTP HAaBBIKH TIPU .
CTb OLICHUTH HABBIKOB [UIsl | HAaBBIKH MPH HAaBBIKH TIPH TBOPYECKUi
HPOBAHBI peuicHnn
HaJu4uHe perieHus pelieHun pelIeHUH HOZXOM K
Hagbiku 6a30BBIC HECTaHJapTH
HaBBIKOB CTAQHJAPTHBIX | CTAHIAPTHBIX CTaHAAPTHBIX PpeLIeHHIo
HaBBIKU. BIX 337124 Oe3
BCIICZICTBUE 3a/1a4 ¢ 3a/1a4 ¢ 3ay1a4 6e3 6 HECTaHIAPTH
ommnboK 1
OTKa3a HEKOTOPBIMH | HEKOTOPBIMH OIINOOK 1 BIX 3aJ1a4.
6 Hmenu mecto HEI0YETOB.
oOyuato1ero HeJOYeTaMH. | HeIodeTaMu HEJI0YETOB.
yHaont rpyOsIe A A A
sl OT OTBETA
OmmnOKH.
IIkaja oueHKH NPH NPOMEKYTOYHOM aTTeCTAluN
Ouenka YpoBeHb NOATOTOBKH
Bce kommereHIIMY (YacTH KOMITETCHINH ), Ha (hOPMUPOBAHHE KOTOPHIX
[IpeBocxoiHO HarpaBJieHa TUCIHIUINHA, cOpMUPOBaHEI Ha YPOBHE HE HIDKE
«IPEBOCXOTHO»
Bce xommereHnmu (4acTH KOMIIETEHIMH), Ha (OpMHpPOBAHHE KOTOPBIX
OTan4uHO HampaBJieHa TUCIUIUINHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE KOTIUIHOY,
Opu 3TOM XOTsA OBl OJHA KOMOETEHIWsI CGHOPMHpPOBaHA Ha YPOBHE
«OTIIUIHO»
Bce kommereHmmu (4acTH KOMIICTEHIMII), Ha (OPMHPOBAHHE KOTOPBIX
3a4TEHO OuyeHb XOpoIIo HampaBJieHa JIUCUUIUIMHA, COPMHUPOBAHBI Ha YpPOBHE HE HIDKE «OUYCHb
XOPOIIIO», TIPH 3TOM XOTs OBl OJIHA KOMIIETCHIIUS C(OPMHUPOBAHA HA YPOBHE
«OYEHb XOpOUIO»
Bce kommereHmmu (YacTH KOMIIETCHIHWH), Ha (OpMHpOBaHHE KOTOPBIX
Xopoo HaITpaBJIcHa JUCIMIUINHA, C(OPMUPOBAHBI HA YPOBHE HE HIKE «XOPOIIOY,
OpH 3TOM XOTs OBl OJHA KOMIETEHIWS Cc(hOpMUpOBaHA Ha YpPOBHE
«XOPOILIO»
Bce kommereHnum (4acTH KOMIIETCHIHH), Ha ()OPMHUPOBAHHE KOTOPBIX
VY 10BIE€TBOPUTENBHO HampaBJicHAa JUCHHIUIMHA, C(GOPMHUPOBAaHEI HAa YpOBHE HE HIKE
«YIOBIIETBOPUTEIHHO», TPH OTOM XOTA OBl OJHA KOMIIETCHIIHS
chopMHEpOBaHA HA YPOBHE «yIOBIETBOPUTEIHLHOY
Xorss OBl omgHa  KOMIETeHIUs  cPopMUpoOBaHA  Ha  YPOBHE
HE 3AUTEHO HeynosnerBopurenbHo «HEYIOBIIETBOPUTEIBHOY», HA OJJHA M3 KOMIIETEHITMH He cOopMUpOBaHa Ha
YPOBHE «ILIOXO»
[Tnoxo XoTs1 ObI 0THA KOMITETEHITHS CPOPMUPOBAHA HA YPOBHE «ILJIOXOY




5.2. Tumnosbie KOHTPOJIbHBIC 3a1aHUA WJIM HHbIC MaTepUaJibl, Heo0XoaAnMble ISl OIeHKH

pe3yabTaToB 00yueHust

5.2.1 KoHTpo/ibHBIE BOMPOCHI

Bonpocut Koo
dopmupyemo
KomnemeHyu

1. Onpenenenus nudpdepenmansHoro ypasaenus (1Y) n-ro nopsinka, 1-ro OIIK-1

HOpsi/IKa, ONpeieIeHne OOLIEero peleH sl, YaCTHOIO PELICHNUs], HEIBHOTO PEeILIeHUs

(oOmwmii mHTErpa), ocoboro pemieHus. Y ¢ pa3aensromuMucs nepeMeHHbIMH 1

IPUBOSIIMECS K HUM.

2. Jluneiinbie /Y nepBoro nopsaka. CBOCTBa pelieHnid 0THOPOJTHOTO JIMHEHHOTO OIIK-1

Y. Pemienue neognopoanoro juHerHoro Y meronom Jlarpanka - Bapuanuu

IPOU3BOJIbHON NOCTOSSHHOW. CBOMCTBA pelIEHN HEOTHOPOAHOI O JIMHENWHoro J1Y.

3.Meton Komm pemenus nuneiinoro 1Y neporo mopsiaka. OIIK-1

4.Cenenue ypaBHeHUs bepHyuM K TMHEHHOMY ypaBHEHHIO. MeTo/1bl peleHus OIIK-1

JIY Pukartu.

5.4V B nonubix quddepernuanax. HeoOxoaumeie U JOCTATOYHBIC YCIOBHS OIIK-1

6..1Y, He paspemeHHble OTHOCHUTEIBHO IPOU3BOJHOM. Meron BBeneHus YK-1.

napamerpa. YpaBHenus Kunepo wu  Jlarpamxka. OcoOble  pemieHus U

JUCKPUMHUHAHTHAsl KpUBasl.

7 Jluneinblit ocumaTop. Moaenu. BreiHyX)aeHHbIE KOJIeOaHHs] TApMOHUYECKOTO U YK-1.

JIMHEMHOr0 ocuMIIsiTopa. Pe3oHaHc.

8.J1Y BeicmuX mopsiikoB. OnpeieieHne YaCTHOTO PEIICHHsI, OOIIETro pelieHUs. OIIK-1

Jluneitnpie 1Y N- ro nopsaka. Jlunensie ognopoansie JIY. CBolcTBa pelieHuit

JIUHENHOro oxHopoaHoro Y n- ro nopsaxa.

9.JluneiiHass 3aBUCUMOCTh M  HE3aBUCHUMOCTb N (QYHKIHIL. IIpumepsl.

Onpenenurens Bponckoro. Teopembl O JUHEHHOW 3aBUCUMOCTH M JIMHEWHOMN

HE3aBHCHMOCTH YaCTHBIX PEIICHUH.

10. dynnamenrtanbHas cuctema pemeHuii (OCP) mumnueitHOTO OMHOpOIHOTO JIV. OIIK-1

Teopema cymectBoBanust @DCP. IloctpoeHue oOmero pemeHus JUHEHHOTO

onnopojHoro /1Y no ero ®CP . Teopema o cBsizu nunerinoro 1Y c¢ ero ®CP.

11.®opmyna Octporpajckoro — JinyBumis. OIIK-1

12.0an0poanbie nuHelHbIe J[Y N-TO mopsaka ¢ MOCTOSHHBIMU KO3 (UIIMEHTaMH. OIIK-1

OtpickaHue OOLIET0o pelIeHHs B CIIy4ae pa3jMuYHbIX JACWCTBUTEIbHBIX U KPATHBIX

KOPDHEH XapaKTepUCTHYECKOIO YpaBHEHUS, B Cllydae KOMIUIEKCHO-COMPSKEHHBIX

KOpHEH.

13.Heonnopousie muHeiHble Y. Teopema o Buae o0IIero peteHus. OIIK-1

MeTopl HaXOKAEHHUSI YaCTHOTO PEIIeHUs] JMHEHHOI0 HEOJHOPOJHOTO ypaBHEHUS

—meton Jlarpanika (Bapuanuy Npou3BOJIbHOM MOCTOSTHHOM) 1 MeToa Komn.

14.JIuneiinpie 1Y N-ro mopsiika ¢ nepeMeHHbIMU Ko3(hduimeHTamu. Y paBHEHHUE OIIK-1

Ditnepa.

15. Cucrems! nuneinbix Y nepsoro nopsaka. Cucrema J{Y BbICIINX MOPSIIKOB. OIIK-1

Kanonnueckas cucrema 1Y BBICIIMX TOPSIKOB.

16.JTuneiinpie cucreMbl. JIMHEWHas 3aBUCHMOCTh W HE3aBUCHUMOCTH BEKTOp — OIIK-1

byHKIN. Omnpenenurens Bponckoro. HeoOxoaumoe ycioBue JIHHEHHOM

3aBUCUMOCTH BeKTOp — (QyHkuuidl. HeoOxomumMmble ¥ J0CTaTOYHBIE YCIOBHS

3aBUCHUMOCTH M HE3aBUCUMOCTH PEUICHUH JIMHEIHON CUCTEMBI.

17.®ynnamenTanbHas cucreMa pemenuit (PCP). Teopema o cymectBoBanuu @CP VYK-1.

JUIs JTMHEWHOW onHOponHOU cucteMbl. IlocTpoeHune obuiero pemeHus: JMHEHHON
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oaHopoaHou cuctemsl JIY no ee OCP.

18. OpHOponHBIE NUHEHHBIE CHUCTEMBl C TOCTOSHHBIMH KOX(PQPUITUESHTAMHU. OIIK-1
IToctpoenne ®CP u obmiero pemnieHus.

19.HeonHopoaHble JMHEHHBIE CHCTEMBI. METOIbI HAXO0X/ICHUS YaCTHBIX PEIICHHHA
JIMHEHHBIX HEONHOPOJHBIX CUCTEM: METOJ] BAPHALUU IPOU3BOIBHON IIOCTOSIHHOM.

20. 3amaua Komm mnms Y mnepBoro mopsiaka, pa3pelieHHBIX OTHOCHTEILHO YK-1.
pou3BOIHOM. JlocTaTOUHBIE YCIOBUS CYIIECTBOBAHUS U €JMHCTBEHHOCTH PEIICHUS
3agaun Kommu.

21.IToctanoBka 3agaun Komm mig JIY n —ro nopsaka. Teopema cyiecTBOBaHHS U YK-1.
€AMHCTBEHHOCTH petienus 3. Komm.

[TocranoBka 3amauu Komwm mist cucremsr JIY mnepBoro mnopsiaka. Teopema
CYILIECTBOBAaHUS W €IWHCTBEHHOCTU peuieHus 3aaaun Komwu s HOpMallbHOM
cuctemsl J1VY.

22 JIuHaMUYEeCKUE CHUCTEMBI, CBS3b MEXIy (Da30BEIMH  TPACKTOPUSIMU H YK-1.
WUHTETPAJIbHBIMH KPUBBIMH, ABTOHOMHBIC JIMHAMHYECKHE CHCTEMbI, (ha3oBas
TJIOCKOCTh, HHTETPaIbHBIE MHOTOOOpa3HsL.

23.OKpecTHOCTH COCTOSIHMH PABHOBECHS ABTOHOMHBIX JTHHAMHUYECKHX CHCTEM YK-1.
JBYX YpaBHEHHUH IepBOro nopsaka. Tuibl 0coObIX TOYeK Ha (ha30BOMN IIOCKOCTH,
MOHATHUE O IPy0Ooil cucTeme, NpeieIbHOM LIUKIIE CUCTEMBI.

24.YcroitunBocth 1o JlsmyHoBy. ®@ynkius JlsmynoBa. Teopemsr JlsmyHoBa 00 YK-1.
YCTOMYHMBOCTH, ACUMIITOTUYECKON yCTOMYMBOCTH, HEYCTOMUUBOCTH. Y CTOMYUBOCTH
110 IEpBOMY IPUOIMIKEHUIO0, TeopemMa YeTaeBa 0 HEYCTOMYMBOCTH, IPUMEPBI.

25.I1epBoie unTerpansl. Onpenenenus. ['eometpus nepBoro uHterpaia. MHTerpansl YK-1.
ABTOHOMHBIX CHCTEM.

5.2.2. Bompocsl k 3a4éTy no aucuuminze «/AuddepeHunaibubie ypaBHeHUsS

Bonpoc Kon
KOMITETCHIINH
(coenacmno PIIJ])
1. Onpenenenue /Y 1-ro nopsizika, onpeesneHus 001ero pemeHus, YacTHOro VK-1
pellieHus, HEIBHOTO perieHus (00l HHTerpa€), 0co00ro pemeHus '
2. 3anaya Kowmm 15 ypaBHEHUI NEpBOTo NOPSAAKA, pa3pEIIEHHBIX OTHOCUTEIBHO OIIK-1
MIPOU3BOJHOMN. /[ocTaTOYHBIE YCIOBHS CYIIECTBOBAHMS U €IMHCTBEHHOCTH )
pemeHns 3anaun Komm.
3 Jluneiinbie JIY nepBoro nopsiaka. CBoicTBa pelieHuid 0THOPOTHOTO VE-1
nuHerHoro 1Y. Pemenne HeogqHopoaHoro JimHeHoro Y Meronom Jlarpanxka - o
BapHalyy MPOU3BOIBLHON MOCTOSTHHOM.
4. Meton Komm pemenus nuaelHoro Y nepsoro nopsiaka. OIK-1
5. Ceenenue 1Y bepnymmm k nuneitHoMy /Y. Merons! pemenust /1Y PukarTu. YK-1.
6. 1Y B nonueix nuddepenmanax. Heo6xonumble 1 JOCTATOUHBIE YCIOBHUS. OIK-1
7. AY Knepo u Jlarpanxka. OcoOble penieHust 1 JUCKpUMUHAHTHAsE KpUBasl. OIK-1
8. Jluneninele Y n-ro nopsinka. Jluneitnsle ogHopoansie JY. CpoiicTBa YK-1.
peleHn JIMHEHHOTO 0JHOpoaHOro JIY N — ro nmopska.




9. JluneitHas 3aBUCUMOCTh W HE3aBUCUMOCTh N ¢GyHKImi. Onpenenurensb OIIK-1
BpoHckoro.

10. Teopembl 0 JTUHENMHON 3aBUCUMOCTH M JIMHEMHON HE3aBUCUMOCTH YaCTHBIX OIIK-1
peleHui.

11. ®yanamenTanpHas cucreMa pemeHuit (OCP) nuneitHoro ognopoaHoro Y
n-ro mopsaka. Teopema cymectBoBanust @CP. Tloctpoenue o0miero pemeHus
auHeitHoro ogHopoaHoro /Y no ero ®CP.

OIIK-1

12. Opnopoansle nuHeWHble Y n-ro IOpsiIKa € IOCTOSIHHBIMU
kodpduunentamu. OTbICKaHHE OOILEro peleHUs B Cilydae pPas3JIn4YHbIX
NEHCTBUTENBHBIX M KpAaTHBIX KOPHEH XapaKTepUCTHUECKOIO YpaBHEHMS, B
CJlyyae KOMIUIEKCHO-CONPSIKEHHBIX KOPHEH.

YK-1.

13. Heomnoponusie nuHeiinbie ypaBHenus JIY . Teopema o Buzme oOmiero
peweHust. MeToabl HaX0KACHUS YaCTHOTO PeIleHUs JINHEHHOT0 HEOAHOPOIHOTO
JY — metoq Jlarpanxka (Bapuanyy npou3BoJIbHOM MOCTOSIHHOM) 1 Metox Komu.

OIIK-1

5.2.3. TumoBble TecTOBble 3aJaHUs (HOMYCK K 3K3aMeHY) s OHeHKH cGOpMHPOBAHHOCTH
xommnerenmun YK-1

Bomnpoc
Tun Bonmpoca: MHOKECTBEHHBIN BBIOOD

DopMyIMPOBKA BONIpoca:
VKa3aTh ypaBHEHUS C pa3ACISIFOLIUMUCS IEPEMEHHBIMU.
BapuanTsbl 0TBETOB:

e Y =yInx )
r_ XY
X+

e¥ (1+ x?)dy — 2x(1+eY)dx =0 .(+)
(y+ y2 =x2y — x2y2)dx + (x3y —8y — x3 +8)dy =0 (+)

Bomnpoc
Tun Bompoca: OJMHOYHBIN BEIOOD

DopMyJIMPOBKaA BONpoca:

BriOpate Gpopmyny, koTopas 3a1aeT odlee pereHrne JMHEHHOro oqHopoaHoro Y ¢ mocTOSHHBIMU

ko3ddunmentamun y' —3y'+2y =0.

Bapl/laHTl)I OTBETOB:

° }-‘:C-e:x
° ¥y = Cl- E‘x + C: - E‘jx {+}
o y=C-lnx

o y=(Cre¥+ (-7
Bomnpoc
Tun Bompoca: MHO)XECTBEHHBIH BEIOOD

DopMyJIMPOBKaA BONpoca:
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3amans! uddepeHnranbHbIe YpaBHEHNS U TOTIOTHUTEIbHBIE YCIOBHUS, KOTOPBIM JOJDKHBI YIOBICTBOPSTH
pemenus. Kakue u3 cnenyromux 3anad apisiroTes 3agadei Komu 11 00bIkHOBEHHOT 0 1uddepeHInanbHOro
ypaBHEHUs?

BapuaHnTsl 0TBETOB:

o Y Hxy=2X, y=2(+

y" +ycosx=x2, y(D)=2, y(3)=0

y"+3y' + Jx =0, y(0)=1, y'(0)=2(+)
y"+y'=0,y(2=3 y(2)=1

yV +y"+y'=0,y(0) =1 y'(0)=2 y"(0)=y"(0)=0(+)

5.2.4. TunoBble 32aHUsA KOHTPOJIbHOI padoThI AJ1s1 oneHkn komnereHun «OIIK-1»

Bapuanr 1.

3agaya 1. Pemutes 1Y
a) V+2xy=xe*;6) y' —yIn2=2""%(cosx—1)In2 (uaiiti peienne, OorpaHHICHHOE PH
X —>);

, 2X
6) Yy

= ____.2) ydx—xdy = x*ydy;
X“Ccosy+asin2y

1) (x?-1)y’ +2xy —cosx=0;
x—1

2., _ w2 . ’ Xy, 1 - 1 X 1
e) Xy —y=x‘e* o)y -ey=—sin——e"cos—
X X

X

(HaiiTH pellIeHre, YIOBIECTBOPSIONIEE YCIOBUIO: Y —> 2 IIPU X —> —0);

,__ 3X? , y 4
5) Y=—m——r u) y+y+=-—=0.
X*+y+1 X X
Bapmuanr 2.

3anava 2. HanpsokeHue v CONPOTUBIICHHE 1IEMH PaBHOMEPHO MEHSIOTCS B TEYEHHE MUHYTHI
cootBeTcTBeHHO OT 0 10 V 1 o1 0 1o R. Camounaykius L nenu noctossHHa. HauanpHas cuna Toka lo.
Haiigute 3aBUCMOCTB CHIIBI TOKA OT BpEMEHH B TEUCHHE MEPBOM MUHYTHI OIBITA.

3anava 3. EcrecTBeHHBIH NPUPOCT HAceNEeHUs OOJIBIIOTO ropoja MPOMOPLUUOHAIEH HATUYHOMY
KOJIMYECTBY KXHUTENeH M MPOMEXYTKY BpeMeHH. Kpome TOro, HaceleHHUE ropojia yBETUYHBACTCS
Onmarojaps MUTpaIlMU; CKOPOCTh MPUPOCTA HACEICHHs] dTUM IyTeM MPOMOPIMOHATbHA BpEMEHH,
OTCUUTHIBAEMOMY OT MOMEHTA, KOTJa HaceleHHe Topoaa paBHsuoch Ao. Haiinure 3aBHCHMOCTH
qHCIIa )KUTEJICH ropoJia OT BPEMCHH.

5.2.5. Tumnosble 3a1aHUsI KOHTPOJIbHOI PadoTHI 1J1s1 OlleHKH KoMmneTeHIun «YK -1»

Bapmuanr 1
3anayva 1. [IpeacraButh KapTUHY TOBEACHUS UHTETPAIbHBIX KPUBBIX YPAaBHEHUM:
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2 2
2y —X ,6) yI:\/y

r_
a) y'=
3a/:[aqa 2. PCH_II/ITI) ypaBHeHI/ISI. C ITOMOIIIBKO U30KJIINH HOCTpOI/ITb I/IHTeraJIBHBIe KpI/IBbIeZ

a) y' =sin(y—x); 6) v1—x2dy+~/1—y>dx =0s) 2xy/1— y?dx+ ydy =0; 2) y':%
X -1

; y(1)=1.

3agayva 3. PemnTh ypaBHEHHUS:
X X

a) (1+ey )dx+ey(1—§)dy=0;6) (2x—-y+1)dx+(2y—-x-1)dy =0

, X—y+1
6) Y =S
2x—-2y+1

3amaua 4. Beruuciaure BpeMs maacHUs Msida ¢ BBICOTHI 16,3 M 0e3 Ha4aJbHOW CKOPOCTH C YYETOM
COTPOTHUBIICHUS BO3/yXa, MPOMOPIUOHAIBHOTO KBaApaTy CKOpocTu. HaliauTe CKOpOCTh B KOHIE
majcHus.

Bapuanr 2

3az[aqa1 . Hpe,[[CTaBI/ITB KapTUHY NOBCACHUA NHTCTPAJIBHBIX KPUBBIX ypaBHeHHﬁ:

. 3x?—x .24
a) Y=—"—10) Y= Z;
y 3x

3anaya 2. Pemuth ypaBHeHUs. C MOMOILBIO U30KJIMH IOCTPOUTH UHTETPAJIbHBIE KPUBBIE:

a) y' =sin(y+x); 6) (xy-x)dx + (xy + x—y-1)dy =0;
r_ 1 . r_ 2 1. _l
6)y—\/xz—_1,e)y—\/4y 1 y(O)—Z-

3anauva 3. Pemuth ypaBHEHHUS:

)y =sin? + ¥ 6) (x=y)x+ @2y —x+ Dy =0
X X
6) (X+ y)dx-(2x+2y-1)dy =0; .

3amaua 4. B cpeny ¢ mocrosiHHOM Temnepatypoit 20 ° momectuiu teno, Harperoe q0 100 © Yepes 10
MuHym Temreparypa tena nmonusuiack 10 70 ©. Uepes kakoe BpeMs TeMIIepaTypa Teja CTaHeT PaBHOM
30°

5.2.6. Bompocsl 1151 KOJJIOKBUYMOB, co0ece10BaHUs

Bomnpocsr qist onenku kommereHnun «YK-1.»

Onpenenennsi, dopmynupoku: Y (nmuddepennmanpbHoe ypaBHEHHE) TEPBOTO TOPSJIKA:
orpenieNieHne OOIIEero pEIIeHUs, YacTHOTO pEIIeHUs, HEeSBHOro perieHus (oOmmi HHTerpan).
['eomeTpus pemeHuil - U30KINHBI.

3anavya Komm. @opMysnpoBKa TEOPEMBI CYyLIECTBOBAHHUS.

1.JInneitnsbie 1Y nepsoro nopsiaka. CBoMCTBa pelIeHU OAHOPOJHOIO YPaBHEHHUS.

2. JIunerinble JIY mepBoro mnopsnaka. Pemenue HeogHopomHoro Y mMertomoMm  Bapuaruu
MPOU3BOJILHON MocTOsTHHOM. CBOMCTBA penieHnit HeogqHopoaHoro Y

3.Metoa Komm pemenus nuneitHoro J[Y nepBoro nopsiaka.

4.YpaBHeHuUE B MOJHBIX TuddepeHanax.
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Bompocsr quist onenku komriereHnnn «OITK-1y:

5. Jluneiinpie 1Y Nn-ro mopsaka. Jlunelnsiii quddepeHnuanbHbii oneparop nopsaka N. JluHeiHo-
3aBUCUMBIC U JTUHEWHO — HE3aBUCUMBIC (DYHKIIUH.

6. HeoOxoauMoe ycioBue TMHEHHOM 3aBUCUMOCTH (DYHKITH.

7. CBOICTBO pelieHui TMHEHHOTo 0 JHOpoHOTO 1Y

8. Teopema cyiiecTBOBaHUS ¥ €IMHCTBEHHOCTH petieHus 3aaauu Komu (dpopm.)

9. Teopema 06 onpenenurene BpoHckoro amst inHEeHHOTO oHOpoaHOTO /Y (ampTepHaTHBa)

10. ®opmyna JInyBusmis — OcTporpajckoro.

11. IIpoctpancTBO pemieHuit muenoro ogHopoanoro Y. Teopema o cymiecTBoBaHUM N JIMHEIHO
He3aBUCUMBIX perieHuii. PCP.

12. Teopema (yTBepKJI€HHE) O CYLIECTBOBAHMM JIMHEHHOro ojaHopoaHoro /1Y n-ro mopsaka c
naguoi ©CP

13. Heognoponnoe nuneiHoe Y n-ro nopsaka. Teopema 00 o011eM pelieHuu.

14. MeTton Bapualy MpOU3BOJIbHBIX TOCTOSHHBIX.

15. Jluneiinsie ogHOpoaHbIe /1Y N-TO Mopsika ¢ mocTOsSHHBIME Kodddurnmentamu. Ciaydaid IpoCcThIX
KOpHEHN XapaKTepUCTUUYECKOTO YPaBHEHHUS.

16. Jluneiinsie 1Y N-ro mopsiaka ¢ HOCTOSHHBIMU Kod(pduimentamu. Cirydail KpaTHBIX KOpHEH
XapaKTEPUCTUUECKOTO YPABHEHHSI.

17. Jluneiinsie oqHOpoAHbIe /1Y N-TO MOpsIKa ¢ MOCTOSTHHBIME Kod(dunreHTamu. BemecTBeHHbIe
penieHus BemecTBeHHOoro ypaBHenus. Jlemma o OCP.

18. Jluneiinsie HeogHOpOAHBIE JIY N-TO MOpsiaKa C MOCTOSTHHBIMHA KO3 PHUIIMEHTAMHU.

[IpaBas yacTp — KBa3UNoJMHOM. TeopeMa 0 UaCTHOM PEILICHUH.

19. PezoHaHCHbIE SIBIEHUS [IPU 1€HCTBUN BHEIIHENW EPUOAUUECKON CHUIIBI.

20. YpaBHeHue Ditnepa.

5.2.6. Tumnosble 32124 (MpaKTHYECKHE 32/1aHU), BBIHOCHMbIE HA JK3aMeH/3a4eT

3agaum a9 oneHuBanusa kommerennuu YK-1
3agayva 1. Pemmuts 1Y
2 -
a) y+2xy=xe*;6) y—yIn2=2%"%(cosx—1)In 2 (uaiiti peurenne, orpanuuennoe
npu X —> 0);
2X

6) ¥ == . 2) ydx—xdy = x?ydy;
X< Ccosy+asin2y

n) (x2—=1)y'+2xy—cosx=0;
x-1

— 1 .1 1
e) X*y' —y=x% x ;o) y' —eXy=—sin=—e*cos=
X X X
(HaliTH pelIeHue, YIOBIETBOPSIOIIEE YCIOBHIO: Y — 21pH X —» —00);
3x2 4
3) y’=3—. u) y' + y+l——2=0.
X°*+y+1 X X
3agaua 2.

Hanpsixenue u conpoTUBIIEHHE LIETTH PABHOMEPHO MEHSIOTCSI B TEYEHUE MUHYTBI COOTBETCTBEHHO OT
0 mo V u or 0 no R. Camomunykiust L menum moctossHHa. HadanpHas cuia toka lo. Haiimure
3aBUCHUMOCTH CHJIBI TOKA OT BPEMEHH B TCUCHHE ITEPBOM MUHYTHI OTIBITA.
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3amaua 3. EcTecTBEeHHBIM MPUPOCT HACEIECHUS OOJBIIIOr0 Tropojaa MPOMOPIHOHAICH HATUYHOMY
KOJIMYECTBY JKUTEJICH M MPOMEXKYTKY BpeMeHu. Kpome Toro, HaceineHue ropoja yBEIHMUYUBACTCS
Oyiarojapss MUTpaluu; CKOPOCTh MPUPOCTA HACEJIEHUS 3THUM IyTEeM MPOINOPIMOHATIEHA BPEMEHH,
OTCUUTHIBAEMOMY OT MOMEHTa, KOI'/Ia HacelleHHe ropoja paBHsIoCh Ao. Haiiaure 3aBHCHUMOCTDH
YKClla )KUTEJIEH roposia OT BpEMEHH.

3amauu nig ouennBannga kommnerenuuu OINK-1

3anaua 8. Haiitu obuiee pentenue ypaBHenus: a) y” —2y"—3y =2x;6) y" —y"=3
B) Yy =1 2y y =yt ey v Gy y)=x(y) (-x)
oY =2y =3y =3 m) y¥ —y"=3x3) y-y'—(y) -1=0, ,y y"=2(y"~1)-cig x.
) X W' H(y) =0

3anaua 9. Haiitu pemenue 3anaun Kommu: a) y' +4y = 5 ; y(0)=y'(0)=0.
COS £X
" ! ex - !
0) y'-2y'+y=——r; y(0)=y'(0)=0.
X“+1
1 V4 V4
"—'—4 :—; N=vy'(= :O
B) y'Hay = o ¥ =Y()

3anauga 10. Pemmuts ypaprenue Ditnepa a) X°y" +xy’' —y =0.
5) (Xx=2)°y"—=3(x—=2)y' +4y=x.
B) X2y" +4xy’ +2y =2In® x+12x.

2.5.7. IIpumepbI IK3aMeHAIIMOHHBIX OWJIETOB

HannonaneHbI uccnenoBaTenbckuii Huxeropoackuii rocy1apCTBEHHBIN YHUBEPCUTET
um. H.W. Jlo6aueBckoro
Unctutyr/dpakynsrer  UMUTMM
Kadenpa Teopuu ynpaieHus u TMHAMUKH CUCTEM
Jucuunnuna J{uddepennmanbrupie ypaBHEHUS

SK3AMEHAILIMOHHBIN BUJIET Ne 1

1.JIuneitnble nuddepeHnnanbHble ypaBHEHHs IepBoro nopsiaka. CBoicTBa pemeHuii 0THOPOIHOTO
JUHEWHOTO YpaBHEHUSI.
2. JIuHeliHbIe YpaBHEHHS N — TO TIOPSIKA C IIEpEMEHHBIMU KO3 UITMESHTAMH: YpaBHEHHE Diepa.
3. Haiitu oOmee permenwne 3amaun Komu: y”+y =2sinx-sin2x; y(0)=y'(0)=0.
4.3anava. Beraucnure Bpems MmajeHUs Msda ¢ BBICOTHI 16,3 M 0e3 HavalbHOW CKOPOCTH C yIETOM
CONPOTHUBIIEHUS BO3/yXa, MPOMOPLUUOHAIBHOTO KBaApaTy ckopocTu. HaliauTe ckOpocTh B KOHIE
najcHusI.

3aB. xageapoi

OK3aMeHaTop
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HaumonaneHblil nccnenoBarenbckuii Hueropoackuii rocy1apcTBEHHbIA YHUBEPCUTET
um. H.W. Jlo6aueBckoro
Wucturyt/dpakynsrer  TUTMM
Kadenpa Teopuu ynpasienus u JUHAMUKH CUCTEM
Jucuurmmna Juddepennpnanbabie ypaBHEHUS

AK3AMEHAILIMOHHBIM BUJIET Ne 2

1. Jluneitnble onHopoAHble Au(depeHlnanbHble YpaBHEHUS BTOPOTrO MOPSAIKA C IMOCTOSHHBIMU
K03 duULIeHTaMH: OThICKaHHE YAaCTHBIX U OOLIET0 pelIeHHUS.

2. OcoOble TOUKH JTUHEHHBIX CUCTEM BTOPOTO MOPSIIKA: Y3€Jl, paciojiokeHre (a30BbIX TPACKTOPHIA.

X =—y+t? +sint
3. Pemmuth cuctemy nuddepeHuanbHbpIX ypaBHeHUN
y=X+t+2cost

43anaya. HanpsbkeHne M CONPOTHBIICHHE LENH PAaBHOMEPHO MEHSIIOTCA B TEUEHUE MUHYTHI
cootBeTcTBeHHO OT 0 10 V 11 o1 0 o R. Camomnayknus L mernu nmocrosinaa. HavanpHas cuia Toka lo.

HaiinuTe 3aBUCUMOCTS CHUIIBI TOKA OT BpCMCHH B TCUCHUC HepBOﬁ MHHYTBI OIIbITA.

3aB. kadenpoii

DK3aMeHaTop

HannonaneHbIi1 uccienoBaTenbcknii Huxeropoackuii rocy1apCTBEHHbIN YHUBEPCHUTET
um. H.H. Jlo6aueBckoro
WNuctutyt/dakynsrer  TUTMM
Kadenpa Teopun ynpasieHus: U AMHAMUKHA CUCTEM
Jucuumuna: Juddepenpanbable ypaBHEHUS
SK3AMEHAIIMOHHBIN BUJIET Ne 3

1. IY Broporo mopsiaka: JMHEWHO — 3aBHCHUMble M He3aBUCHMbIe (yHKIUU. Omnpenenurens
Bponckoro. Teopemsr 06 ompenenutene BpoHCKOTO uisi TMHEWHO — 3aBUCUMBIX U HE3aBUCHMBIX
penieHui.

2. OcoOble TOUKH JINHEHHBIX CUCTEM BTOPOTo Hopsiaka: censo. Pacnonoskenne ¢pa3oBbIX TPAEKTOPHIA.

3. Pemutp 3agaqy Ko TSt CHCTEMBI nddepeHraTbHbIX ypaBHEHHIA

X=4x-5y+e*

X(0)=y(0)=0

Y = X +cost
4.3anaya. EcTecTBEHHBI TPUPOCT HACENCHUS OOJBIIOrO TOpOAa MPONOPIHMOHANEH HAIUYHOMY
KOJIMYECTBY KHUTEICH M MPOMEKYTKY BpeMeHH. Kpome TOro, HaceleHWe ropoja yBETHYHNBACTCS
Onarofapsi MUTpalK; CKOPOCTh TMPHUPOCTA HACEICHUS STHM ITyTeM MPOIOpPLIUOHATBLHA BPEMEHH,
OTCYHTHIBAEMOMY OT MOMEHTA, KOTJa HacelleHHe ropoja paBHsuIOCh Ao. Haliawre 3aBHCHMOCTD
YHCIIa )KUTEJIeH TOpoia OT BPEMEHH.

3aB. kadeapoi

DK3amMeHaTop
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6. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUTNIHHbI

a) OCHOBHAsI JIUTEepaTypa:

1. IMouTpsrun JI. C. - OObikHOBeHHBIC TU(DdepeHITnaNbHBIC YpaBHEHU: y4eO. I CTYJACHTOB
MarT. cenuaibHOCTe YH-TOB. - M.: Hayka, 1982. - 331 c. (186 3k3).

2. Dnbcroneir JI. O. - [luddepenimanbapie ypaBHEHUS U BAPUAITMOHHOE UCUNCIICHHE: YICOHUK. -
M.: Dnuropuan YPCC, 2002. - 320 c., (80 3k3).

3. Camoitnnenko A. M., Kpusomes C. A., Ilepectiok H. A. - quddepennmanpapie ypaBHEHUS:
[Ipumeps! u 3amaun: [yued. nocodbue s By3oB]. - M.: Beicimas mkona, 1989. - 382 c. (245
9K3).

4. A.(Iz. Owmnmos. CO0pHUK 33134 10 AU PEpeHIINaATbHBIM ypaBHEHUSAM. Y4ueOHoe mocobue. —
M.: UznarensctBo JIKU, 2008. — 240 c. (82 3k3).

0) 10MOJIHUTEIbHAS JINTepaTypa:

1. TuxonoB A. H., BacunbeBa A. b., CBemnukoB A. I'. - luddepennmansusie ypaBHeHus: [yueo.
JUTsl YH-TOB T0 cnieranbHocTsM "[Ipuknan. maremaruka" u "®usuka"]. - M.: Hayka, 1985. - 231
c., (56 7k3.)

2. bubukos, FO.H. Kypc 00bikHOBEHHBIX Au(depeHIInanbHbIX YpaBHEHUN [ DIEKTPOHHBIHN pecypc] :

yue0. mocobue — DnekTpoH. naH. — Cankr-Ilerepoypr : Jlanb, 2011. — 304 c¢. — Pexxum gocryma:
https://e.lanbook.com/book

3. Muddepenunansusie ypaBHenus. [Ipaktukym [DnekTpoHHbIN pecypc] : yueb. mocodue / JILA.
AnbceBud [u Ap.]. — DnekTpoH. naH. — MuHck: "Brisiimas mkona", 2012. — 382 ¢. — Pexum
nocryma: https://e.lanbook.com/book/65407#authors

4. Bepensanun A.Jl., [Tonusenko B.K. Ilpaktuxym. uddepenunansusie ypaaenus. B 2 gactsax. Yactb
1. uddepennmanbuple ypaBHEHHsS MEPBOrOo MOPSAAKAa M MpHUBOIALIMECS K HUM. M3mareiabcTBO
"®uzmariut", 2008, 160 ctp. DnekrponHas 6ubnnoreynas cucrema «MznarenbctBo Jlanby», 2016. —
Paznen «quddepennnanbupie ypaBHEHUS u TEeOpHsI YCTOMYHUBOCTH URL:
https://e.lanbook.com/book/48196#authors

5. UccnenoBanne TUHAMUYECKMX CUCTEM: MOCTpOEHHE (PA30BBIX MOPTPETOB U OHPYpKALMOHHBIX
nuarpamMm.  Meroandeckoe tmocodue. / I'youna E.B., Kagmna E.IO. D3nexrtponnsii
oOpasoBatenbHbll pecypc Ne 989.15.08 B donzne 00pa3oBaTeNbHBIX 3MEKTPOHHBIX IMPOrpaMm
HHI'Y, URL: http://www.unn.ru/books/resources.html.. — cBoGomHbI#i gOCTYII.

B) NporpamMMHoe odecnieyenne u MaTepHeT-pecypcesl
®onx 00pa3oBaTeNIbHBIX 31eKTPOHHBIX pecypcoB HHI'Y, URL:

http://www.unn.ru/books/resources.html.. — cBoOOHBII TOCTYII.
1. DOnextponHas 6ubnuoteunas cucrema «M3garensctBo Jlaney», 2016, URL:
https://e.lanbook.com
2. uddepenmmanbubie ypaBaenus: https://openedu.ru/course/ITMOUniversity/DIFEQ/

3. Juddepennmanspubie ypaBuenus (14 nexuuii): https://teach-in.ru/course/differential-
equations-pl

4. Jluddepennmanbubie ypaBHEHUS U KpaeBble 3aaaun: http://ed-online.ru/courses/214-
Differentsialnye-uravneniya-i-kraevye-zadachi

5. Ouddepenumansusie ypaBaenus: https://intuit.ru/studies/courses/911/325/info
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7. MaTepuajibHO-TEXHUYECKOE o0ecreyeHne T CHUTITHHbI

[TomenieHust MpeaCTAaBISAIOT COOOW yueOHbIE ayAMTOPUHU AJISi MPOBEACHUS y4eOHBIX 3aHSATHM,
NPEIYyCMOTPEHHBIX TPOTrPaMMOM, OCHAIEHHBbIE OOOPYAOBAaHHMEM W TEXHHYECKUMH CpEICTBAMH
o0y4yenus. IMeroTcss KOMIBIOTEPHBIE KIIACCHI ISl BBIIOJIHEHUS J1a00paTopHbIX padoT Ha 12 pabounx
MECT C YCTaHOBJICHHBIM JIMIICH3HOHHBIM IMPOrPAMMHBIM OOECIIEYCHUEM HYXHOW KOMIUICKTAILlUH
(nmadoparopus 220 xkadeaper TYu/IC, kopm.2). IIpe3entanimonHoe 000pyI0BaHUE IJISI MTPOBEACHUS
00CYXJICHM W KOMIBIOTEPHBIX AeMOHCTpauuid (madoparopum 218, m 220 xadeaper TYuJlC,
KOpI.2).

[Tomemenust Uisi CaMOCTOATENbHOM pabOThl O0YYArOMIMXCS, OCHAIECHHBIE KOMIIBIOTEPHON
TEXHUKOW C BO3MOXXHOCTBbIO mMOJKIOUeHHs K cetu "MHTepHer" u obecnedeHHEM JIOCTyna B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa3oBaTenbHyo cpeaxy HHIY.

Haynune pekoMeH10BaHHOM JIUTEPATYPHI.

Hcnonp3yeMoe mporpaMMHOe oOecrieueHue:

1. Omepamonnsie cuctembl cemeiictBa Microsoft Windows, — nHileH3Us MO TOJIUCKE

Microsoftimagine;

2. Komrmiekc yueOHO-HCCIeA0BaTeIbCKUX MporpamMM 1o aucuurmuHe «/Juddepennuanbupie
ypaBHEHUs», yCTAaHOBJICHHBIX B 1a0. 220(2), 218(2) — pa3zpaboTanHbIx B nadboparopun «JuHaMuka u
ontummarms» kap. TYulC HUUTMM; pa3paboTka BBIOJHEHA C HCIOJIB30BAHUEM CPEIIBI
paspaborku C++Builder 2006 (mpuobperena B 2006/2007 rr mpu BBIIOJHCHWH HaIl. MPOEKTa
«O06pa3oBaHue», KIOY y CUCTEMHOr0 aJMUHUCTPATOPA), a TAKXKE CpPelbl pa3padOTKH cemeicTBa
Microsoft VisualStudio (nuuen3us no noanucke Microsoftlmagine).

[Tporpamma coctaBneHa B coorBetcTBuu ¢ TpeboBanussmu OC HHI'Y 01.03.02 [Ipuknaanas
MaTeMaTHhka U uHpopmarTuka.

Asrop: nouent kadenpst TY u JIC I'y6buna E.B.

Penenzenr (b1)

3aenyromuit kadenpoit TYuJIC, n.¢.-m.H. Ocwumos I'.B.

HporpaMMa 01106peHa Ha 3aceJaHu{ METOJUYECKOIl KOMHCCUU HHCTUTYTa I/IH(I)OpMaI_[I/IOHHLIX
TeXHOHOFHﬁ, MaTe€MaTHKHU U MEXaHUKHU

ot 1 nexabpst 2021 roxa, mporokomn Ne 2.
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