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1.  Mecro aucuunjuHbl B cTpykrype OOIT
JucuumimHa oTHOCUTCS K 00s3aTenbHoi yacTu. Koa qucnummmael 51.0.10

Ne MecTo AUCHMILVIMHBI B y4eOHOM CTaHIapTHBIN TEKCT /151 ABTOMATHYECKOI0
Bapu iaHe o0pa3oBaTebHOI 3anoJiHeHus1 B KOHCTpykTOope PII{
aHTa NMPOrpaMMblI
1 brmox 1. Huctunmuael (Momynu) | JucrumniamHa b1.0.10 «Iuddepennmranbabie
O0s3aTenbHas yacThb YpaBHEHHUs» OTHOCUTCS K oOs3atenbHOM vactu OOII
HampaBieHuss noxarotoBku  01.03.02  Ilpuxnaonas

mamemamurka u qubopMamuKa».

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

Ilnanupyemblie pe3yJbTaThbl 00yUYeHHs M0 JUCHUILINHE (MOAYJIIO), B
COOTBETCTBHU € HHIUKATOPOM JOCTHKEHUS] KOMIETEHIUH

BUJIOB
npodecCHOHANTBHOM
JeATeIbHOCTH

HNupukarop HaumeHoBanue
dopMupyeMbIe JOCTHKEHHUSI OLIEHOYHOI'0
* Pe3yabTaThl 00y4eHUs1
KoMIeTeHuu (Ko, KOMIIETEeHIIM U x cpeacTBa
0 JMCIHUIIHHE
cojiep:kaHue (xon, conmeprxanne
KOMIETeHIHH) WHIWKATOPa)
YK-1. Cnocoben YK-1.1. 3naer 3Haer: cobeceodosanue
OCYIIECTBIIATH TIOUCK, TIPUHITUITEI cOOpa, — METO[IBI, OCHOBaHHEIE Ha cOope, aHaIM3e
KPUTHYCCKUI aHaNTN3 U | 0TOOpa U 0000IIeHUS 1 MHTEPIIPETAI[H HAYIHBIX JaHHBIX;
cuHTEe3 HHPOPMALINH, nHpOpMALUH — OCHOBHBIC IPUHIIHIIEL, ()aKTHI, TTIOHITHS,
MIPUMEHSITh CUCTEMHBIN aHAJTUTUYECKHUE U YHUCIEHHBLIE METOIEI,
MOJIXO/1 JJTSl PEIICHUS H3y4YaeMbIe B JUCIUIUIAHE:
MMOCTaBJIEHHEIX 3a7a4
VYK-1.2. Ymeer YmMmeer:
COOTHOCHUTE — UHTEPIIPETUPOBATh HOBYIO HH(DOPMAITUIO Konnoxeuym
Pa3HOPOHBIC SIBJICHUS U | B MPEIMETHO 00J1acTH;
CHCTEMATH3HPOBATH HX B — CTPOUTH MPOCTEHIIINE MATEMATHYCCKHE Koumponvnas
pamKax u30paHHBIX MOJIENIA U MICCIIEAOBATD HX; paboma

— JIOKa3bIBAaTh paHee U3YUYCHHbIE B paMKax
JIUCUUIUIMHBI MATEMAaTUYECKUE YTBEPKICHHUS;
— pewiaTh MareMatudeckue 3agauu Y —

JIMHEHbIE TIepBOro NopsiaKa, bepHymuy,
Puxartu, OMTHOPOIHBIE, B MOJHBIX
nuddepennuanax, auHeiHse Y n-ro
MOpsAIKa U JIMHEHWHBIe cUCTeMBbl. A Taioke Y,
KOTOpHbIE, TPEOYIOT HEKOTOPOI
OPUTHHAILHOCTH MBIIIJICHHSL.




YK-1.3. Umeer Baaneer: cobecedosarue
MPAKTUYECKHUI OTIBIT — TEPMHHOJIOTHEH TIPEeIMETHOM 00J1acTH;
paboTEI ¢ — IPUHIUATIAMH [TOCTPOCHHS U BEIOOPA
HHPOPMATNOHHBIMA 3¢ PEKTHBHBIX METOIOB PEIICHUS U
WCTOYHHKAMH, OTIBIT MHTEPIPETALNH PE3yIbTaTOB;
Hay4HOTO TTONCKa, — HaBBIKaMH MOMCKa HH()OPMALIUH B
CO3JJaHUS HAYIHBIX paMKax IpeIMETHON 00IaCTH B CETH
TEKCTOB. WuTepHeT 1 ApyruX UCTOYHUKAX;
— HaBBIKAMH UCIIOJIb30BAHMS
YHHBEpPCAJIbHBIX MaTEMaTHYECKUX MAKETOB
JUISL BBITIOJTHEHUS JUIS1 HCCIICI0BAHNUS
JUHAMHYECKUX MOJEJIeH;
— HaBBIKAMH UHTEPIPETALNH PE3yIbTaTOB
YHCIIEHHOTO UCCIIEOBaHNS TUHAMIUECKUX
cucteM u qudQepeHnrnanbHbIX YpaBHEHHH;
— HaBBIKAMH MAaTEeMaTHYECKOTO
MOJICTIMPOBAHMUS ISl HECIIOKHBIX
JUHAMHYIECKUX CHCTEM.

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

MIPUMEHSTh (hyHaaMeHTaIbHBIMU — OCHOBHBIE (haKThl U3 MATEMAaTHYECKOTO Cobecedosanue

(dyHnaMeHTaIbHbIE 3HaHUSAMH, aHaJM3a, TeOMETPUH U alreOpbl U Ipyrux

3HaHUS, IOJYYCHHbIC B | TIOJIy4CHHBIMH B 00JIaCTH | JUCLUIUIMH, HA KOTOPBIE OMUPACTCS U3YUYeHHE

o0nacTu MaTeMaTHYECKUX U JUCIUILIHHBL «{nddepeHnpanbpabie

MaTeMaTHYECKHUX 1 €CTECTBEHHBIX HayK YpaBHEHHS»

€CTECTBEHHBIX HAyK U

HCIIONIE30BAaTh UX B OIIK-1.2. Ymeet Konnoxeuym

npodeccrnoHaNbHOM HCTIOJIB30BaTh Ywmeer:

JIeITeIILHOCTH (byHIaMeHTaIbHBIC — MIPUMEHATH 0a30BbIe 3HAHHS Konmponvnas
3HaHUSA B €CTECTBEHHBIX HayK, MaTEMaTHKH 1 paboma
npodeccHoHaTbHOM HHPOPMATHKA
JIeSITeIIbHOCTH, — peuarb OCHOBHBIE TUIIBI
OCYILECTBJIATH BBIOOD muddepeHIHaTbHBIX YPaBHEHUH
METOJIOB PEIIeHHUS 3a/1a4
npodeccnoHanbHOMI
JIeSITeIbHOCTH Ha OCHOBE
TEOPETUUECKUX 3HAHUU
OIIK-1.3. meer Cobecedosanue

MPAaKTUIECKUN OITBIT
MIPUMEHECHUS
(hyHIaMEHTaTBHBIX
3HAHWM, IOJyYEHHBIX B
obiacti
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK B
npodeccnoHamTbHOM
JIESITEIbHOCTH.

Baaneer:
— MaTeMaTHYECKHM MBIIUICHUEM,
MaTeMaTHYECKOHN KyJIbTypOil ;
CHOCOOHOCTBIO YTOYHHTE, IEPECIIPOCHUTB,
3a/1aTh BOIIPOC Ha TeMY MPEAMETHON 00IacTH;
OCHOBHBIMM IIpUEMAaMHM NIPOBEACHUS
MaTeMaTHYECKUX J0Ka3aTelbCTB

3. CTpyKkTypa H coep:KaHue THCIATLTHHBI

3.1. Tpya10eMKoOCTh JUCHHUILINHBI




Ounas ¢popma o0ydeHust
OO0mas Tpy10eMKOCTh __7_3ET
Yacos 1o yueOHOMY IUIaHY 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€T, IK3aMEH 36

3.2. Conep:xkanue TUCUHIMITHBI

B ToMm uncne

KonTakTHas pa6ora (padota Bo
B3aHMO/IEHiCTBHH C
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Tema 1. BBenenue: npumepsl U 3a1a4u, MPUBOJISALINE K
nuddepenumanbEbM ypasHenusM (J1Y) 6 2 2 - 4 2
Tema 2. J1Y nepBoro nopsjaka, MHTETPUPYEMBIC B
AV mep PAZIKA, HHTErPHpY 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
Tewma 5. JIuneitasre 1Y N-ro mopsaka 14 6 4 10 4
Tewma 6. JInneiinsie JIY n-ro mopsiaka ¢ IOCTOSTHHBIMH
A pAz 23 6 8 4 18 | 5
Ko durmenTamu
Texyuwmii konTpois (KCP) 1 1
TIpoMeKyTOUHASI ATTECTAIUS —3a4eT
Hroro 3a I11 cemecTp 108 32 32 16 81 27
Tema 7. Cuctemsl nuHelHbIX 1Y nepBoro nopsaka 23 8 6 4 18 5
Tema 8. JIuneiinsle cucteMbl JIY ¢ MOCTOSHHBEIMHA
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. YcroitunBocts 1o JIsmyHoBYy 16 4 4 4 12 4
Tema 12. IlepBble HHTETpAJIBI 7 2 2 - 4 3
Texymuii KOHTPOJIH 2 2
IIpomexxyTounas aTTecTanus — IK3aMeH 36

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

Texkymmii KOHTPOJIb YCIIEBAEMOCTH peanu3yeTcss B (opMax OMPOCOB HA 3aHATUSX CEMHUHApPCKOTO
THIIa, Ja0OPATOPHOT'O TUIA, KOJUIOKBHYMaX

[TpomesxyTounas arrecranus npoxoauT B popme 3ayera B 11 cemectpe u 3x3amena B |V cemectpe.

4. Y4eOHO-MeToAU4YeCKOe o0ecrieueHue CAMOCTOAITEILHONH padoThl 00y4YaroImMXCcst

Hwxe npuBoJsTCS BUABI CAaMOCTOSATENBHOW pabOThl CTYAEHTOB, MOPSAAOK MX BBINOJHEHUS U
KOHTPOJIS, MPHUBOAMUTCS Y4EOHO-METOAWYECKOE OOeCredeHHe CaMOCTOATENBHOM padoThl 1O ee
OTJENBbHBIM BU/IaM U pa3ziesaM JUCLUIUIMHBIL.

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

4.1. Ilpopa6oTKa TeOPEeTHUECKOT0 MAaTepHAaJIa JIeKIIHOHHBIX 3aHITHI

BrimonHsieTcss caMOCTOSTENBHO € HCIONIb30BAaHUEM JIEKIIMOHHBIX MaTEepHalIOB U MaTepHAalIOB,
pa3o0paHHBIX B JIUTEPATYpPE (CIIUCOK 00S3aTeNbHOMN U JIOTIOJTHUTEIILHON JTUTEPATYPhl TPUBOJIUTCS).

KOHTpOJ’II) BBITTOJIHACTCA TAaKXKE B BHUJAC KOJIJIOKBUYMA, KOTOpI:Iﬁ MMPOBOAUTCA B Hadalic 3-ro
ceMecTpa. KOJ'IJ'IOKBI/IyM OpoOBOAUTCA IO TEOPETHUYCCKOMY MaTcpuailry. CraButcs OICHKa IIO0
MATUOATBHOMN CUCTCMEC, KOTOPAA IIOTOM YYHUTBHIBACTCA HA DK3aMCHC.

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

JlomaniHue 3aiaHus BBLAAIOTCS 10 MMEIOIIEMYCS 3aJauHUKy (yKa3aH B CIIMCKE JIUTEpaTyphl),
KOTOPBIM BKIIIOYAET KPATKUN TEOPETUYECKUN MATEpHUall U IPUMEPHI PELICHHUA 3a4ad U3 Ka)I0ro
paszena.

HpOBCpKa BBITIOJIHEHUA JOMAIIHUX SaI[aHI/Iﬁ MMPOBOAUTCSA B HAYAJIC KaXIOro IMPAKTHUYCCKOI'O
3aHATHUA. I/ICHOJ'H:ByeTC}I JABC (bOpMBI KOHTPOJIA: — BBI60pO‘{Ha$I IMPOBEPKa BBIITOJIHCHUA 38.,[[3HPII>1 y
ABYX-TpEX YCJIOBCK U3 TPYIIIbI, — IIPOBCPKa B (bopMe KOJIJICKTHUBHOTO 06CY)KI[CHI/I$I Yy HAOCKH
PE3YIBTATOB BBINTOJIHEHUA OTACIbHBIX SallaHI/Iﬁ OAHUM HJIM ABYMA CTYACHTAMHU.

4.3. IToaroToBKA 3aHATHSAM J1a00PATOPHOI0 MPAKTHKYMAa

K naGoparopHomy mpakTHKyMy TOTOBHUTCSI TEOPETUYECKUI MaTepHall IO CIAEAYIOUIMM TEMaM:

JlabopaTopnast pabora 1. MaremaTudyeckue MOJACIM JTUHAMHUYECKHX CHCTeM B Qopme
OOBIKHOBEHHBIX U (HEepeHIINATBHBIX YPaBHEHH.

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

JlaboparopHas padota 3. JIuneitHbIll AMHAMUYECKUHN AeMIdep.

JlaGopatopHas pabora 4. [TapameTpuyeckuii pe3oHaHC.




[IpoBepka ypoBHS MOATOTOBKH IPOBOJUTCS B Hayalle Ka)xJ0ro JabopaTOPHOTO 3aHSTHSL.
Hcnons3yercst 1Be (HOpMBbI KOHTPOJISI: — BHIOOPOYHAsI MIPOBEPKA BHIMOIHEHUS 33aHUN y ABYX-Tpex
YeJIOBeK M3 TPYHINBI; — MPOBEpPKa B (GOpME KOJUIEKTUBHOTO OOCYXKAEHHUS y JOCKH PE3YyIbTAaTOB
BBIIIOJIHEHMS OTJENbHBIX 33JJaHUA OJHUM WIH IBYMs CTy/ICHTaMH.

4.3. IToaroToBKa K BHINOJHEHUIO MUCHMEHHBIX KOHTPOJ/IbHBIX paﬁoT

B Teuenue yueGHOrO cemectpa MpoBOAUTCS 4 ayTUTOPHBIC (BE B 3-€M U JABE B 4-OM CEMECTpe)
W JIB€ JoMaliHue (0JHa B TPEThEM M OJlHA B YETBEPTOM CEMECTpPE) KOHTPOJIbHBIE PabOTHI IO
MaTepuaiaM BCeX pa3/ieioB JEKIMOHHOIO Kypca.

Jliss  TMOATOTOBKM K KOHTPOJIBHBIM — pa0oTaM PEKOMEHIYeTCs MOBTOPHO IPOYUTATH
TEOPETUYECKHE pa3liedbl B 3aJauyHUKE, MPOCMOTPETh IMOJIE3HBbIE pa3fesibl B COOTBETCTBYIOLIMX
MCTOYHHMKAX U3 CIHUCKAa PEKOMEHJIOBAHHOM JIUTEPAaTyphl, a TaKXKE CaMOCTOSITEIbHO pelaTh
HECKOJIbKO 3a]1a4 110 TeMe KOHTPOJIbHON padOThI U3 YKa3aHHOTO 3a/la4HHKA.

4.4. IloaroroBKa K NpPOME:KYTOUYHOM aTTecTaluu B (hpopMe IK3aMeHa

B kayecTBe METOIMYECKHMX MAaTEPHANIOB IMPH MOATOTOBKE K JK3aMEHY PEKOMEHJyeTcs
MCIIOJIb30BaTh COOCTBEHHBIC KOHCIIEKTHI JICKIIUH, a TaK)Ke UCTOYHUKH, PEKOMEH/IOBAHHbBIE B CITUCKE
JUTEepaTypsl pazzaena 6.

KonTponbHble BOMpOCHl W 3aJaHUS JJIs MPOBEACHUS TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOU

aTTeCTaly 110 UTOIraM OCBOCHUS JUCHUIIIIMHBI IIPUBCACHBI B II. 5.2.

5. ®oH/ OLEHOYHBIX CPEJACTB /ISl IPOMEKYTOYHOM aTTeCTAIMH MO JUCHHUIINHE (MOTYJII0),

BKIJIFOYAKOIIIUN:
51 Onucanme mKaa OLICHUBaAHUSA peE3yjbTaTOB OGY'{CHHFI mo JAUCIUIIJINHE
YpoBeHb Ixana oueHuBaHusi chopMHPOBAHHOCTH KOMIETEHIIUH
cpopmupoBan
HOCTH HEY/I0BJIETBO | Y/0BJIETBOP IpeBocxoan
IJ10X0 X0po1Io 04YeHb XOPOIIo OTJIMYHO
KOMﬂeTeHHI/Iﬁ pUTEJIbHO HUTEJbHO 0
(MHAMKaTOpa
OCTHIKEHHUS
A _ He 3aureno 3auTeHo
KOMIIeTeHI[UiT)
OtcytcTBHE
3HAHUI
YpoBeHb YpoBeHb
TEOPETUIECKO . .
3HAHUH B 3HAHUH B
TO YpoBeHb MuHUMaIBHO VpoBeHb
. N 00BeEME, 00BeEME, N YposeHb
MaTtepuana. 3HAHUI HWXKE | JOMyCTHMBIHA 3HAHUU B .
COOTBETCTBYIO COOTBETCTBYIO 3HAHUI B
MHHHMAIIb- YpOBEHB o0BeMme,
. eM eM o0BeMe,
HeBo3MOXHO | HpIX 3HaHUI. COOTBETCTBY
. nporpamMme nporpamMme PEBBIMIAOLI]
3HaHus CTb OLICHUTH TpeOOBaHHH. Jomymieno porp porp IOIIEM p
IIOATOTOBKH. IIOATOTOBKH. eM
TTOJTHOTY Wmenu mecto | MHOro porpamMme
o JomnyieHo JomnyieHo porpamMmmy
3HaHWH rpyOsie HErpyobIx MOJTOTOBKH,
HECKOJIBKO HECKOJIBKO IIOJITOTOBKH.
BCJICAACTBUE OIIHOKH. OIIIMOKH. 0e3 omMboK.
HETpYOBIX HECYIIECTBEHH
OTKa3a
OIINO0K BIX OIINOOK
oOyyJaromiero
cs OT OTBETA




IIponeMoHCTpH IIpoaeMoHCT
IIponemonctp P p P P
pOBaHbI BCe ITpoaeMOHCTPH | UPOBAHbBI BCE
OtcyrcTBHe pu HPOBAHbI ITponemoHcTp
OCHOBHBbIE pOBaHbI BCe OCHOBHBbIE
MHHHMaJlb- peleHnn OCHOBHBIC HPOBAHbI BCE
. YMEHUSI. OCHOBHBIC YMCHUS,
HbIX YMCHHUU. CTaHIAPTHBIX yMEHuU. OCHOBHBIC
Pentens! Bce YMEHHSI. PpEIICHBI BCE
Heo3mox- 3a/maq He Pewenst YMeEHuUH,
OCHOBHbIC PemeHsl Bce OCHOBHBbIC
HOCTH NpOACMOHCTP THIIOBBIC PCUICHBI BCE
3a/1a4H C OCHOBHBIC 3a/1a4 C
OLICHUTD HPOBaHbI 3a/1a4M ¢ OCHOBHBbIC
HerpyobIMU 3a/1a4H. OT/IeNbHBIMU
YMenus HaJU4He OCHOBHBIE HerpyobIMU 3a/1a4H.
. OLIHOKAMH. BBIIOIHEHBI HECYIIeCT-
YMCHHUH yMeHus. oUIHOKaMH. BeInonHeHs!
BrInonHeHs! BCE 3a/J1aHUS, B | BEHHBIM
BCIICZICTBUE BrInonHeHs! BCE 3aJIaHus,
BCC 33/1aHUs, B | HOJIHOM HEZ04YeTaMHy,
oTKaza Wmenu mecto | Bee 3amanus, B [IOJIHOM
TIOJIHOM obbeme, HO BBITIOJIHCHBI
o0yuarorero- | Ipyobie HO HE B o0beme 6e3
obbeme, HO HEKOTOPBIE C BCE 3a/IaHUs B
C OT OTBeTa | OUIMOKH. HOJTHOM HEZI0YETOB
HEKOTOPBIC C HEJ0YETaMH. HOJTHOM
oObeMme.
HEJ0YeTaMH. obObeme.
[Ipu
OtcytcTBHE P
pelieHun
BJIaJICHUS Nmeercs IIponemoHcT- IIponemoncTpu
CTaHIaPTHBIX ITponemoHCTp
MaTtepuaIoM. MHHHUMAJbHBl | PUPOBAHBI POBaHBI ITpoxemoHCTp
3a/a4 He . HPOBaHbI
HeBo3mosxHO it Habop 0a3oBbIC 0a3oBbIC HpOBaH
HPOJEMOHCTP HaBBIKH TIPU .
CTb OLICHUTH HABBIKOB [UIsl | HABBIKH MPH HAaBBIKH TIPH TBOPYECKUi
HPOBAHbI PpelIeHUN
HaJu4uHe perieHus pelieHun pelIeHUH HOZIXO[ K
Hagbikn 6a30BbIe HECTaHAAPTH
HaBBIKOB CTAQHJAPTHBIX | CTAHIAPTHBIX CTaHAAPTHBIX PCIICHHUIO
HaBBIKU. BIX 33714 0e3
BCIICZICTBUE 3a/1a4 ¢ 3a/1a4 ¢ 3ay1a4 6e3 6 HECTaHIAPTH
omuboK 1
OTKa3a HEKOTOPBIMH | HEKOTOPBIMH OIINOOK 1 BIX 3aJ1a4.
6 Nmenn mecto HEI0YETOB.
oOyuato1ero HEJ0YeTaMH. | HeJodYeTaMu HEJIOYETOB.
y4aroly rpy6ire il il 1
sl OT OTBETA
omnoOKy.
IIxaia oueHKH NPHU NPOMEKYTOYHON aTTeCTAllul
Ouenka YpoBeHb NOATOTOBKH
Bce kommereHIIMY (YacTH KOMITETCHINH ), Ha (hOPMUPOBAHHE KOTOPHIX
[IpeBocxoiHO HarpaBJieHa TUCIHIUINHA, cOpMUPOBaHEI Ha YPOBHE HE HIDKE
«IPEBOCXOTHO»
Bce xommereHnmu (4acTd KOMIIETeHIHMH), Ha (HOpMUpOBaHHE KOTOPBIX
OTan4uHO HampaBJieHa TUCIUIUINHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE KOTIUIHOY,
Opu 3TOM XOTsA OBl OJHA KOMOETEHIWsI CGHOPMHpPOBaHA Ha YPOBHE
«OTIIMYHO
Bce kommereHmmu (4acTH KOMIICTEHIMII), Ha (OPMHPOBAHHE KOTOPBIX
3a4TEHO OuyeHb XOpoIIo HampaBjieHa TUCIHUIUIMHA, CHOPMHPOBAHBI HA YPOBHE HE HUXKE «OUYCHBb
XOPOIIIO», TIPH 3TOM XOTs OBl OJIHA KOMIIETCHIIUS C(OPMHUPOBAHA HA YPOBHE
«OYEHb XOpOUIO»
Bce kommereHnmu (YacTH KOMIIETCHIWH), Ha (DOpMHUpOBaHHE KOTOPBIX
Xopoo HaIrpaBJIcHa JUCIMIUINHA, C(OPMUPOBAHBI HA YPOBHE HE HUKE «XOPOIIOY,
mpH 3TOM XOTsA OBl OJHA KOMIETEHIWs CcGOPMHUpPOBaHA HAa YPOBHE
«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 KOMIIETCHITUS
c(hopMHpPOBaHA HA YPOBHE «yIOBIECTBOPUTEIHHO
Xorss OBl omgHa  KOMIETeHIUs  cPopMUpoOBaHA  Ha  YPOBHE
He 3a9TCHO HeynosnerBopurenbHo «HEYIOBIIETBOPUTEIBHOY», HA OJJHA M3 KOMIIETEHITMH He cOopMUpOBaHa Ha
YPOBHE «ILIOXO»
[Tnoxo XoTs1 ObI 0JHA KOMITETEHITHS CPOPMUPOBAHA HA YPOBHE ILIOXO0)




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

pe3yJibTATOB 00y4eHust

5.2.1 KoHTpoJIbHBIE BONPOCHI (*-0TMeueHbl BONMPOCHI MOBbIWEHHOM C/I0XHOCTH. )

Bonpocut

Koo

dopmupyemo
KoMnemenyul

1. Onpenenenust nuddeperiuanpHoro ypasuenus (YY) n-ro mopsiaka, 1-ro
MOPSIIKA, OTIPEICTICHUE OOIIEro PEeeH s, YaCTHOTO PEIICHUS, HESIBHOTO PEIICHUS
(oOmmit uaTErpai), ocoboro pemenus. 1Y ¢ pa3aensonMMucs nepeMeHHbIME U
TPUBOJSIINECS K HAM.

OIIK-1

2. JInnerinbie JIY nepBoro nopsiiaka. CBOWCTBA pelIeHUH 0THOPOHOTO JTMHEHHOTO
Y. Pemenune HeonHopoaHoro auHeHoro Y meronom Jlarpanka - Bapuanuu
MIPOU3BOJIbHOM MOCTOSTHHOM. CBOMCTBA pEIICHUH HEOJHOPOIHOTO0 JInHEHHOTO J[VY.

OIIK-1

3.*Meton Komu pemenust nuneitHoro /Y mepBoro nmopsjaka.

OIIK-1

4.Cenenue ypaBHeHUs bepHyuin K TMHEHHOMY ypaBHEHUIO. MeTObI perieHus
*JIY Puxarru.

OIIK-1

5.4V B nonubix quddepennnanax. HeoOxoaumeie u 10CTAaTOYHBIE YCIOBHS

OIIK-1

6.*1Y, He pa3peuieHHbIE OTHOCUTEIHLHO NPOU3BOAHOW.  MeTon BBeACHUA
napametrpa. YpaBHeHuss Kiuepo wu  Jlarpamxka. OcoOble  pemieHus U
JUCKPUMHUHAHTHAS KPUBasl.

YK-1.

7 Jluneinbiit ocummiaTop. Moaenu. BbeiHyXAeHHbIE KOJIeOaHHs] TAPMOHUYECKOTO U
JIMHEMHOr0 ocuWIIsiTopa. Pe3oHanc.

YK-1.

8.J1Y Bobicmiux nopsakos. Onpenenenne 4acTHOTO peleH s, 00IIero peleHus.
JIuneitnsie 1Y N- ro nopsaxa. Jlunelineie ogHopoansie Y. CBolicTBa perieHuit
JIUHENHOro oxHopoaHoro Y n- ro nopsaxa.

9.JluneiiHass 3aBUCUMOCTh W  HE3aBUCHUMOCTh N (QYHKIHIL. IIpumepsr.
Onpenenurens Bponckoro. TeopemMbl 0 JMHEHHON 3aBUCHMOCTH M JIMHEHHOMN
HE3aBUCUMOCTH YAaCTHBIX PEHICHUM.

OIIK-1

10. ®ynnamentanpHas cucrema pemienuil (OCP) nuneitHoro ogHopomHoro VY.
Teopema cymectBoBanuss @DCP. I[loctpoenune oOmiero pemieHus JIHHEHHOTO
onHoposHoro /1Y no ero ®CP . Teopema o cBsizu nunerinoro 1Y c¢ ero ®CP.

OIIK-1

11.®opmyna Octporpajackoro — JinyBumis.

OIIK-1

12.0Hopoanbie JHEHHBIE /Y N-TO TOpsaKa ¢ TOCTOSTHHBIMU KO3 OUITUCHTAMH.
Otpickanue OOIIEro penieHus B CIy4ae Pa3IMYHBIX JEHCTBUTENBHBIX U KPATHBIX
KOpPHEW XapaKTepUCTHUECKOIO ypaBHEHUS, B Cllyuyae KOMIUIEKCHO-COMPSKEHHBIX
KOpHEH.

OIIK-1

13.Heonnoponnsie nuneitHbie Y. Teopema o Buae 001Iero pemeHus.
MeToapl HaXOKISHHsI YaCTHOTO PEIIeHUs JTUHEHHOr0 HEOIHOPOJAHOTO ypaBHEHUS
— meton Jlarparka (Bapuaiuy mpou3BOIBHON MOCTOSTHHOW) U *MeToa Koy,

OIIK-1

14.JIuneiinsie 1Y n-ro mopsiaka ¢ nmepeMeHHbIMU KodpduuueHTamMu. *YpaBHeHUE
Ditnepa.

OIIK-1

15. Cuctems! nuneiinbx Y nepsoro nopsiaka. Cucrema J[Y BBICIIMX MOPSIKOB.
Kanonunueckas cucrema 1Y BbICIINX MOPSIJIKOB.

OIIK-1

16.JTuneitnpie cucteMbl. JIuHelHas 3aBUCHMOCTh U HE3aBUCHUMOCTH BEKTOp —
GyHKIHIHA. Onpenenurens Bponckoro. HeoOxomumoe yciaoBue JHHEWHON
3aBUCHUMOCTH BeKTOp — (QyHkumii. HeoOxomuMmble ¥ JOCTaTOYHBIE YCIOBHS
3aBHCUMOCTH Y HE3aBUCUMOCTH PEHICHUI JIMHEITHON CUCTEMBI.

OIIK-1

17.®ynnamentansHas cucrema pemenuit (PCP). Teopema o cymecrBoBanuu @CP
JUISL JTMHEHHON OJHOpOMHOM cucteMbl. [locTpoeHne oOmiero pemeHus: JTUHEHHOM

YK-1.
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oaHopoaHou cuctemsl JIY mo ee OCP.

18. OpHOponHBICE TNHHEHHBIE CHUCTEMBl C TOCTOSHHBIMH KO3(PQPUIIMCHTAMH. OIIK-1
IToctpoenne ®CP u obmiero pemnieHus.

19.HeonHopoaHble JMHEHHBIE CHCTEMBI. METOIbI HaXO0XICHUS YaCTHBIX PEIICHHH
JIMHENHBIX HEOAHOPOJHBIX CUCTEM: METOJ BAPHALIMY ITPOU3BOJIBHON IOCTOSIHHOM.

20. 3amaya Komm anms Y mnepBoro mnopsiaka, pa3pelieHHBIX OTHOCHTEILHO YK-1.
Mpou3BOIHOM. JlocTaTOYHBIE YCIOBHS CYIIECTBOBAHUS U €JMHCTBEHHOCTH PEIICHUS
3agauun Kommu.

21.1ToctanoBka 3agaun Komm miis JIY n —ro nopsaka. Teopema cyliecTBOBaHHS U YK-1.
€AMHCTBEHHOCTH petienus 3. Komm.

[TocranoBka 3amaun Komum mist cucremsr JIY mnepBoro mnopsiaka. Teopema
CYILIECTBOBAaHUSI W €IMHCTBEHHOCTHU peuieHus 3agaud Komm ams HOpManbHOM
cuctemsl J1VY.

22 JIuHaMUYEeCKUE CHUCTEMBI, CBS3b MEXIy (Da30BEIMH  TPACKTOPUSIMU H YK-1.
WUHTCTPAJIbHBIMI KPHUBBIMH, aBTOHOMHBIC JIMHAMHYECKHE CHCTEMBbI, (ha3oBas
TJIOCKOCTh, HHTETPaIbHBIE MHOTOOOpa3HsL.

23.OKpecTHOCTH COCTOSIHMW PABHOBECHS ABTOHOMHBIX JTHHAMHUYECKHX CHCTEM YK-1.
JIBYX YpaBHEHUH IepBOro mnopsjaka. Tuibl 0coObIX TOYeK Ha (ha30BOM IIOCKOCTH,
MIOHATHUE O TPy0O0il cucTeme, NpeeIbHOM LIUKIIE CUCTEMBI.

24.YcrortunBocth 1o JlsmyHoBy. ®@ynkius JlsmynoBa. Teopemsr JlsmyHoBa 00 YK-1.
YCTOMYHMBOCTH, ACUMIITOTUYECKON YCTOMYMBOCTH, HEYCTOMUUBOCTH. Y CTOMYUBOCTH
110 IEpBOMY IPUOIMIKEHUI0, *TeopeMa YeraeBa 0 HEYCTONUYUBOCTH, IPUMEPBI.

25.I1epBoie unTerpansl. Onpenenenus. ['eomeTpus nepBoro uHterpana. MHTerpansl YK-1.
ABTOHOMHBIX CHCTEM.

5.2.2. Bompocsl k 3a4éTy no aucuuminte «/Auddepenunaibubie ypaBHeHUs»
(*-oTMeueHbl BoNpochbl NOBbILWEHHOM CAOMKHOCTH.)

Bompoc Kon
KOMIIETEHIINH
(coenacrno PII]])
1. Onpenenenue 1Y 1-ro nmopsiaka, onpenenaeHus: oOIEro pemeHus, 4aCTHOTO VEK-1
pelIeHNs, HESIBHOTO perieHus (00UIuii uHTerpa€), 0codoro pereHus '
2. 3anaya Koum s ypaBHEeHUM NepBOro NOpsAKa, pa3pelieHHbIX OTHOCUTEIBHO OIIK-1
IIPOU3BOIHON. JlOCTaTOYHBIE YCIOBHSI CYIIECTBOBAHUS U €IMHCTBEHHOCTH )
pemenus 3agaun Komm.
3 JIuneitnsie 1Y nepsoro nopsigka. CBOMCTBa pelIEHUH OJHOPOAHOIO VE-1
muneitHoro /Y. Pemenne neogHopoanoro nmuaeitHoro 1Y meronom Jlarpanxa - o
BapHally IPOU3BOJILHON TOCTOSHHOM.
4. *Meton Komu pemenust nuHeitHoro 1Y nepBoro nopska. OIK-1
5. Ceenenue /1Y bepuymiu k nuneitnomy J1Y. *Metoasl pemenus 1Y Pukarru. YK-1.
6. 1Y B nonubix auddepennnanax. HeoOXoaumbie 1 T0CTaATOUYHBIE YCIOBUS. OIK-1
7.* 1Y Knepo u Jlarpamxka. OcoOble peneHus U AUCKPUMUHAHTHAS KPUBast. OIK-1
8. Jluneiinpie 1Y n-ro  mopsiaka. Jluaeitnsie omHopoanbie J[Y. CpoiicTBa YK-1.
pEeLIEeHN JIMHEHHOTO OJHOpOoHOro JIY N —ro nopska.




9. JluneitHas 3aBUCUMOCTh W HE3aBUCUMOCTh N ¢GyHKmmid. OnpenenuTensb OIIK-1
BpoHckoro.

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

11. ®yamamentanpHas cucrema pemenuii (PCP) nunelinoro ognopoaHoro Y

n-ro mopsaka. Teopema cymectBoBanust @CP. Tloctpoenue o0miero pemeHus OHK-1
auHeiHoro ogHopoaHoro /Y no ero ®CP.

12. Opnopoansle nuHeWHble Y n-ro IOpsiIKa € IOCTOSIHHBIMU
kodpounuentamu. OTbICKaHHE OOIIET0 pEIIeHUs B ClIy4yae pa3IHYHbIX VE-1

JCHCTBUTEIIBHBIX U KpaTHBIX KOPHEM XapaKTEpPUCTHYECKOIO YpaBHEHUA, B
ClIy4ae KOMIUIEKCHO-CONPSKEHHBIX KOPHEH.

13. Heomnoponusie nuHeiinbie ypaBHenus JIY . Teopema o Buzme oOmiero
peweHus. MeToabl HaX0XKAEHUS YaCTHOIO PELICHHSI IMHEHHOT0 HEOAHOPOAHOTO OIIK-1
Y — wmeron Jlarpanxka (Bapuanuu NpPOM3BOJIBHOM IIOCTOSIHHOM) M *METOJ
Komm.

5.2.3. TunoBble TeCTOBbIE 3adaHusi (HONMYCK K JK3aMeHY) s OUEHKH C(OPMHPOBAHHOCTH
komunerennun YK-1

Bomnpoc
Tun Bonmpoca: MHOKECTBEHHBIH BBIOOD

DopMyIMPOBKA BONPoOCca:
YkazaTh ypaBHEHHS C Pa3AeIIOLIMMHUCS IEPEMEHHBIMH.
BapuaHTbI 0TBETOB:

e Y =ylnx @
, X
Loy
X+Yy

eY(L+ x2)dy —2x(1+eY)dx=0.(+)
(Y + Y% —=x2y — x2y2)dx+ (x3y =8y — x3 + 8)dy =0 (+)

Bomnpoc
Tun Bonpoca: OJMHOYHBII BEIOOD

DopMyJIMPOBKaA BONpoca:

BriOpate Gpopmyny, koTopas 3aaet odlee perieHne JIHHEHHOTo 0 JHOpoaHoTO Y ¢ MOCTOSHHBIMU

koo uimentamu Y -3y +2y =0.

Bapl/laHTl)I OTBETOB:

° }-‘:C-E:x
o v=Cpre*+Ce™ (+)
o v=_C-Ilnx

o y=Cpre¥+Cyre™™

Bomnpoc
Tun Bompoca: MHO)XECTBEHHBIH BEIOOD
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®opmyIMpoBKAa Bompoca:

3anansl mudQepeHInaNIbHbIE YPaBHEHHUS U TOTIOJHUTENbHBIE YCIOBUS, KOTOPHIM JOJKHBI YIOBIETBOPSITH
pemenus. Kakue n3 cneayromux 3aaay sBisitoTcs 3agadeit Komm s o6bIkHOBEHHOTO AnddepeHInaibHoro
ypaBHEHUs?

BapuaHTbI 0OTBETOB:

o YV +xy=2x, y)=2(+

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

y"+3y +4/x=0,y(0)=1y'(0)=2(+

y"+y'=0,¥y(2) =3 y'(2)=1
yV+y"+y'=0,y(00)=1y'(0)=2,y"(0)=y"(0)=0(+)

5.2.4. Tumnosble 32JaHUsI KOHTPOJIbHOI padoThI 1J1s1 oueHKH KommneTeHun «OIIK-1»
(*-oTmeueHbI BOMpoChI NOBbILIEHHOW CAOXKHOCTY. )
Bapmuanr 1.

3agaua 1. Pemutes 1Y
a) y'+2xy=xe*;6) y —yln2=2"*(osx—1)In2 (HaiiTu pelieHye, OrpaHUYEHHOE TIPH
X —>0);

2X

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

6) Y=

n) (x*=1)y'+2xy—cosx=0;
x-1
*e) Xy —y=x%*;---*o) y’—exy:izsinl—excosE
X X X

(HaiiTH pelleHHe, YIOBICTBOPSIONIEE YCIOBUIO: Y — 21pU X —>—0);

, 3x? , y 4
3) Y=g u) y +y+--—=0.
* X*+y+1 = X X
Bapmuanr 2.

3anava 2.HanpskeHue 1 CONpOTUBIIEHUE LIENTU PABHOMEPHO MEHSIOTCS] B TEUEHUE MUHYTBI
coorBercTBeHHO OT 0 10 V 1 oT 0 1o R. Camounaykius L nenu nocrossuaa. HavaneHas cuna toka lo.
Haiinnre 3aBUCMMOCTB CHIIBI TOKA OT BPEMEHH B TEUEHHE ITIEPBOM MUHYTHI OIBITA.

*3anaua 3. EcrecTBEHHBIN MPUPOCT HAceNIeHUsT OOJBIIOTO ropo/ia MPONOPIMOHATIEH HATUYHOMY
KOJMYECTBY XUTeNled M MPOMEXYTKY BpeMeHH. Kpome Toro, HaceieHuUEe ropoja yBETUUHBAETCS
Onmarosapss MUTpalMK; CKOPOCTh NPHUPOCTA HACEIEHUS 3TUM IyTeM IMPONOPLUOHATIbHA BPEMEHH,
OTCUMTBIBAEMOMY OT MOMEHTa, KOTJa HaceleHHe ropoaa pasHsiochk Ag. Haiinure 3aBHCHMOCTB
quclia )KUTEJIe roposia OT BpEMEHH.

5.2.5. TunoBble 3aJaHUsI KOHTPOJIbHOHN PadoTHI 11 OLeHKH KoMmieTeHIHu «YK -1 (*-
OTMEeYEHbI BOMNPOCHbI NOBbILEHHOWN CI'IO)KHOCTI/I.)

Bapuanr 1
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3anaua 1. [IpencTaBuTh KapTHHY NMOBEICHUS HHTETPAIbHBIX KPUBBIX YPaBHEHUH:
2y% —x?
V=X gy oY
Xy X

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

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

X° -1

a) y'=

3anaua 3. PemuTh ypaBHEHUS:
X X

a) (L+e’ )dx+ey(1—§)dy:0; 6) (2x—y+1)dx+(2y—x—1)dy =0

" X_y+1 .
“)Y 2X—2y+1’

*3anava 4. Berauciure BpeMs majgeHus Ms4a ¢ BBICOTH 16,3 M 6e3 HayaJbHOH CKOPOCTH C YYETOM
COIIPOTHUBIIEHUS BO3/yXa, MPOMOPLUOHAIBHOIO KBaJpaTy ckopocTH. Haiinute cKopocTh B KOHIE
HaJCHUS.

Bapuanr 2

3anaual. IlpencraBuTh KapTUHY TOBEACHUSI UHTEIPAIbHBIX KPUBBIX YPAaBHEHUM:

. 3x%—x N
a) yy=———%0) Yy = 3/;
y 3X

33.,[[21“121 2. Pemnth YpaBHCHMUL. C IMOMOIIbIO U30KJIMH IMTOCTPOUTh HHTCTPAJIbHBIC KPUBBIC!

a) y' =sin(y +x); 6) (xy-x)dx+ (xy+x—y—1)dy=0;

r_ 1 . r_ 2_1. _1
8) y Nl 2) y' =44y" -1, y(O)—2-

3anaya 3. PemuTh ypaBHEHUS:

a) y'=sin%+%; 0) (x=y)dx+(2y - x+1)dy =0,

8) (X+ y)dx-(2x+2y-1)dy =0; .

*3anava 4. B cpeny ¢ nocrosiHHOM Temnepatypoil 20 °momectuiu Teno, Harperoe 10 100 © Yepes 10
Munym Temreparypa Tena nonusmiack 10 70 ° Uepes kakoe Bpems TeMIiepaTypa Texa CTaHeT paBHOM
30°
5.2.6. Bomnpocsl 1Jis1 KOJUVIOKBHYMOB, co0ece10BaHUs (*-0TmeueHbl BONPOChI NOBbILIEHHOM
CNIOXHOCTW.)
Bomnpocs! 11 onenku komnereHIH «YK-1.»

Onpenenenus, ¢opmynaupoku: JAY  (muddepeHumanbHoe ypaBHEHHE) NEpBOTO  IMOPSIKA:
orpejeNieHue OOIEro peuieHusl, YacTHOTO pElIeHMs, HESBHOTO pelieHus (00Ul HHTerpan).
I'eomerpus perieHni - U30KIUHBL.

3agava Komu. @opmynnpoBKa TEOPEMBI CYIIIECTBOBAHUS.

1.JInnerinbie 1Y nepBoro nopsiaka. CBolicTBa pelIeHU OJTHOPOTHOTO YPABHEHUS.

2. JIuneitnsle 1Y mnepBoro mnopsaka. Pemenne HeonHopomHoro JIY mMeromoM  Bapuanuu
MIPOU3BOJIBLHON MOCTOSSHHON. CBOMCTBA petieHui HeogHopoaHoro 1Y

3.*Metona Komu pemenus nuneitHoro /Y nmepBoro nopsaka.
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4.YpaBHEHUE B MOJHBIX JU(PepeHIratax.
Bomnpocst mist ouenku komrerenunn «OQIK-1»:

5. Jluneptnsie 1Y N-ro mopsiaka. Jluneiinsnii quddepeHnmnanbabiii onepaTop nopsaka N. JinaeiHo-
3aBUCHMBbIE U TUHEIHO — He3aBUCUMBbIE (QYHKIHH.

6. Heobxomumoe ycioBue TUHEHHOM 3aBUCUMOCTH (DYHKITHIA.

7. CBOWCTBO pelICHUH JMHEUHOTO olHOpoAHOTO 1Y

8. Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH petieHus 3anaun Komm (hopm.)

9. Teopema 06 onpenenutene BpoHckoro s imHeHOT0 ogHOpoaHOoTo JIY (anpTepHaTuBa)

10. ®opmyna JInysuiist — OcTporpaackoro.

11. IlpoctpancTBO penieHuid auHeHoro ogHopoaHoro Y. Teopema o cymiecTBOBaHUM N JTUHEUHO
He3aBUCUMBIX pemieHuii. ®CP.

12. Teopema (yTBEp)KIE€HHE) O CYIIECTBOBAHMH JHMHEHHOTO omHOpoaHoro JIY N-ro mopsiaka ¢
nannoit ®CP

13. HeonnoponHoe nmHeHOE /Y N-ro nopsiaka. Teopema 006 o01ieM perieHuu.

14. Metoa Bapuauu NpoU3BOJIbHBIX TOCTOSHHBIX.

15. JIuneitnbie onnopoansie Y N-ro mopsiaka ¢ nocrossHHbIME ko3 punnentamu. Ciydaid mpoCThIX
KOpHEH XapaKTEepPUCTHUYECKOTO YPaBHEHUS.

16. JIuneitasie 1Y N-ro mopsiaka ¢ mOCTOSSHHBIMU Ko uurentamu. Ciaydail KpaTHBIX KOpHEH
XapaKTEPUCTUIECKOTO YPABHECHHSI.

17. JIuneitasie oqHopoanbie JIY N-ro mopsiaka ¢ MOCTOSIHHBIME Ko3( duiineHTamMu. BemnecTBeHHbIC
pellIeHns BeuleCTBEHHOro ypaBHeHus. Jlemma o @CP.

18. JIuneitnpie HeogHOpOAHBIE /Y N-ro mopsiika ¢ MOCTOSHHBIMH KO3 QULIMEHTaMHU.

[IpaBas yacTh — KBa3UNONIMHOM. Teopema 0 YaCTHOM PELICHUMU.

19. Pe3oHaHCHBIE SIBJIEHUS [IPU JEHCTBUN BHEIIHEW EPUOIUYECKON CUJIBI.

20. *YpaBHenue Ditnepa.

5.2.6. Tumnosble 3aJa4u (MPaKTHYECKHeE 32/1aHNS), BBIHOCHMbIE HA JK3aMeH/3a4eT

3agauun aJ14 oneHuBanuga kommnerenuuu YK-1
3amaua 1. Pemuts 1Y

a) y+2xy=xe¥; *6) y'—yln2=2""(cosx—1)In2 (HaiTH pereHre, OrPaHNICHHOE TIPH
X —>0);
- 2X

X2 cosy+asin2y

6) .2) ydx—xdy = x?ydy;
n) (x?=1)y'+2xy—cosx=0;
x—1
*o) X2y —y=x%*; *o) y’—exy:)(—lzsin%—excos1

X
(HalTH pelIeHue, yIO0BIETBOPSIONIEe YCIOBUIO: Y — 21pu X —» —00);
3X2 y 4
= ' =——=0.
Y Fryil LYY
3agaua 2.

Hanpsixenue u conpoTUBIIEHHE LIETTH PABHOMEPHO MEHSIOTCSI B TEYEHUE MUHYTBI COOTBETCTBEHHO OT
0 o V u or 0 no R. Camomunykust L menum mocrossHHa. HadvanpHas cumia toka lg. Haiimure
3aBUCUMOCTH CHJIBI TOKA OT BPEMEHH B TEUCHHE ITEPBOM MUHYTHI OTIBITA.
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*3amaua 3. EcTecTBEHHBIN MPUPOCT HACETEHHUs OOJBIIIOr0 ropoja MPONOPIHOHATICH HATHIYHOMY
KOJIMYECTBY JKUTEJICH M MPOMEXKYTKY BpeMeHu. Kpome Toro, HaceineHue ropoja yBEIHMUYUBACTCS
Oyiarojapss MUTpaluu; CKOPOCTh MPUPOCTA HACEJIEHUS 3THUM IyTEeM MPOINOPIMOHATIEHA BPEMEHH,
OTCUUTHIBAEMOMY OT MOMEHTa, KOIJla HAcelieHWe ropoja paBHsIIOCh Ap. Haiiaure 3aBHCHUMOCTDH
YKClla )KUTEJIEH roposia OT BpEMEHH.

3amauu nig ouennBannga kommnerenuuu OIIK-1

3amaua 8. Haiiti o6mmee pemenue ypapaenus: a) y” —2y” -3y =2x;6) y"¥ —y" =3
B Yy =1 2y Y =yia(y). gy v 0y ey )=x(yf (1-x)
e) ym_zy” _3yr —3e* : )K) yIV _ yn —3x. 3) y- yn _(yr)Z —1=0 : H) ym — 2(y” _1) Ctg X '
sy X Wy +(y')" =0

3amaya 9. Haiitu perenue 3agaun Komu: a) y'+4y = o ; y(0)=y'(0)=0.
X
" ’ ex - !/
0) y'=2y'+y=——;  Y¥(0)=y(0)=0.
X“+1

*B) y'+4y =

T T
; Y(=)=Yy'(=)=0.
v ) =y(;)
3amaua 10. Pemmuts ypasrenue Ditnepa a) X°y" +xy’ —y =0.
6) (x=2)2y"=3(x=2)y' +4y=x.
*p) X2y" +4xy’ +2y = 2In* X+ 12x.

sin2x

2.5.7. IIlpumepbI IK3aMeHAIIMOHHBIX OWJIETOB

HannonaneHbI uccnenoBaTenbckuii Huxeropoackuii rocy1apCTBEHHBIN YHUBEPCUTET
um. H.W. Jlo6aueBckoro
Unctutyr/dpakynsrer  UMUTMM
Kadenpa Teopuu ynpapieHus u TMHAMUKH CUCTEM
Jucuunnuna Juddepennmanbrupie ypaBHEHUS

SK3AMEHAILIMOHHBIN BUJIET Ne 1

1.JIuneitnble nuddepeHnuanbHble ypaBHEHHs epBoro nopsiaka. CBoiicTBa pemeHuiit 0THOPOIHOTO
JUHEWHOTO YpaBHEHUSI.
2. JIuHeliHbIe YpaBHEHHS N — TO TIOPSIKA C IIEpEMEHHBIMU KO3 UITMESHTAMH: YpaBHEHHE Depa.
3. Haiitu obmee pemenue 3amaun Komm: y” +y = 2sinx-sin2x; y(0)=y'(0)=0.
4.3anava. Beraucnure Bpems MmajeHUs Msda ¢ BBICOTHI 16,3 M 0e3 HavalbHOW CKOPOCTH C yIETOM
COINPOTHBIIEHUSI BO3AYXa, MPONOPLUUOHAIBHOIO KBaJpaTy ckopocTd. Haiinure cKopocTh B KOHIE
NaJeHUS.

3aB. xageapoi

OK3aMeHaTop
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HaumonaneHblil nccnenoBarenbckuii Hueropoackuii rocy1apcTBEHHbIA YHUBEPCUTET
um. H.W. Jlo6aueBckoro
Wucturyt/dpakynsrer  TUTMM
Kadenpa Teopuu ynpasieHust u JUHAMUKA CUCTEM
Jucuummna J{uddepennpnanbabie ypaBHEHUS

AK3AMEHAILIMOHHBIM BUJIET Ne 2

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

2. OcoOble TOUKH JTUHEHHBIX CHCTEM BTOPOTO MOPSIIKA: y3€ll, pacioioskeHre (ha30BbIX TPACKTOPHIA.

X=—y+t? +sint
3. Pemmuth cuctemy nuddepeHaabHbIX ypaBHeHHN
y =X+t+2cost

4.3agava. HampspkeHMe M CONPOTUBIICHME LENM PAaBHOMEPHO MEHSAIOTCS B TE€YEHHE MUHYTHI
coorBercTBeHHO OT 0 710 V 1 o1 0 1o R. Camomnaykius L nenm nocrosuna. HagansHast cuna Toka lo.

Haiiagure 3aBUCUMOCTh CUIIBI TOKA OT BpCMCHH B TCUCHUC nepBoﬁ MHHYTBI OIIbITA.

3aB. kadenpoii

DK3aMeHaTop

HannonaneHbIi1 uccienoBaTenbCckuii Huskeropoackuii rocyjapCcTBEHHbIN YHUBEPCUTET
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 — 3aBHCUMble M He3aBUCHMBbIe (GyHKIMU. Onpenenurens
Bponckoro. Teopemsr 06 ompenenutene BpoHCKOTO Uisi TUHEHHO — 3aBUCUMBIX M HE3aBUCHUMBIX
peuieHui.

2. OcoOble TOUKH JINHEHHBIX CUCTEM BTOPOTo Hopsiaka: cenno. Pacnonoskenne (pa3oBbIX TPAEKTOPHIA.

3. Pemuts 3ajaqy Komm s CHCTEMBI TuQepeHIaTbHbIX ypaBHEHUH

X =4x—-5y+e”
x(0)=y(0)=0
y = X+ cost
4.3anava. EcTecTBEHHBI NPUPOCT HAcENEHUs OOJBIIOr0 ropoja MPONOPIHOHAIEH HATMYHOMY
KOJIMYECTBY KHUTEICH M MPOMEKYTKY BpeMeHH. Kpome TOro, HaceleHWe ropoja yBETHUNBACTCS
Onmarosapss MUTpalMK; CKOPOCTh NPHUPOCTA HACEICHUS 3TUM IyTeM MPONOPLUOHATbHA BPEMEHH,
OTCYHMTHIBAEMOMY OT MOMEHTA, KOTJa HacelleHHe ropoja paBHsUIOCh Ag. Haliaure 3aBHCUMOCTH
qucia KHUTeJIed ropoia OT BpeMeHH.
3aB. kadeapoi

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

a) OCHOBHAsI JIUTEepaTypa:

1. IMouTpsrun JI. C. - OObikHOBeHHBIE TU(EpeHITHANBHBIC YpaBHEHUS: Y4eO. I CTYACHTOB
MarT. cienuaibHOCTel yH-TOB. - M.: Hayka, 1982. - 331 c. (186 3k3).

2. Onwcronsiy JI. O. - [luddepenunanbupie ypaBHEHHS 1 BApHALIMOHHOE UCUUCIICHHE: YIEOHHK. -
M.: Dnuropuan YPCC, 2002. - 320 c., (80 3k3).

3. Camoitnienko A. M., Kpuomes C. A., Ilepectiok H. A. - luddepenunanbupie ypaBHEHHS:
[Ipumeps! 1 3amaun: [yued. nocodbue mis By3oB]. - M.: Beicimas mkoma, 1989. - 382 c. (245
9K3).

4. A.®. Oumunmos. CoopHUK 3a1a4 1o auddepeHnnanbHbIM ypaBHEHUAM. Y4eOHoe Tocodue. —
M.: UznarensctBo JIKU, 2008. — 240 c. (82 3k3).

0) 10MOJIHUTEJIbHAS JINTepaTypa:

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

2. bubukos, F0.H. Kypc 00bikHOBEHHBIX Au(depeHInanbHbIX YpaBHEHHM [ DIEKTPOHHBIN pecypc] :

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

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

4. Bepensanun A.Jl., [Tonusenko B.K. Ilpaktuxkym. {uddepennnansusie ypaBaenus. B 2 gactsax. YacThb
1. uddepennmanbuple ypaBHEHHsS MEPBOrOo MOPSAAKAa M MpHUBOIALIMECS K HUM. M3mareiabcTBO
"®uzmatiut", 2008, 160 cTp. Dnekrponnas 6bubnuoreunas cucrema «M3natensctBo Jlanby, 2016. —
Paznen «InddepenumanpHble yYpaBHEHUS u TEOPHS YCTOMYHUBOCTH URL:
https://e.lanbook.com/book/48196#authors

5. UccnenoBanne TUHAMUYECKMX CUCTEM: MOCTpOEHHE (PA30BBIX MOPTPETOB U OHPYpKALMOHHBIX
nuarpamMm.  Meroauueckoe Tmocodue. / I'youna E.B., Kamuna E.}O. D3nextponHbii
oOpa3oBatenbHbll pecypc Ne 989.15.08 B donzme 00pa3oBaTeNbHBIX 3MEKTPOHHBIX MPOrpaMm
HHI'Y, URL: http://www.unn.ru/books/resources.html.. — cBoGomHbI# gOCTYII.

B) NporpamMMHoe odecniedenne 1 MHTEepHeT-pecypcesbl
®onz 00pa3oBaTeNbHBIX 3J1eKTPOHHBIX pecypcoB HHI'Y, URL:

http://www.unn.ru/books/resources.html.. — cBoG0HBII TOCTYII.
1. Dnextponnas 6ubimoredyHas cuctema «M3narensctBo Jlanby, 2016, URL:
https://e.lanbook.com
2. uddepenmmanbubie ypaBaenus: https://openedu.ru/course/ITMOUniversity/DIFEQ/

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

4. JluddepennmanbHble ypaBHEHHS U KpaeBble 3amgaqn: http://ed-online.ru/courses/214-
Differentsialnye-uravneniya-i-kraevye-zadachi

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

[TomenieHust MpeaCTAaBISAIOT COOOW yueOHbIE ayAMTOPUHU AJISi MPOBEACHUS y4eOHBIX 3aHSATHM,
MPEIYyCMOTPEHHBIX MPOTPaMMOM, OCHAIEHHBbIE OOOPYAOBAaHHMEM W TEXHUYECKUMH CPEICTBAMH
o0yuyenus. IMeroTcss KOMIBIOTEPHBIE KIIACChI TSI BHITIOJIHEHHUS J1a00paTopHbIX padoT Ha 12 pabounx
MECT C YCTaHOBJICHHBIM JIMIICH3HOHHBIM IPOrPAMMHBIM OOECIIE€YCHUEM HYXHOW KOMIUICKTAIIUH
(nmadoparopus 220 xkadeaper TYu/IC, kopm.2). IIpe3entanimonHoe 000pyI0BaHUE IS MTPOBEACHUS
00CYXJICHM W KOMIIBIOTEPHBIX JAeMOHcTpanui (jadopatopum 218, m 220 xadenper TYuJIC,
KOpIL.2).

[Tomemenust Uisi CaMOCTOATENbHOM pabOThl O0YYArOMIMXCS, OCHAIECHHBIE KOMIIBIOTEPHON
TEXHUKOW C BO3MOXXHOCTBIO TOJKIIOYeHHs K cetu "MHTepHer" um oOecmedeHuWeM JOCTyrna B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa3oBaTenbHyo cpenxy HHI'Y.

Haynune pekoMeH10BaHHOM JIUTEPATYPHI.

Hcnonp3yeMoe mporpaMMHOE oOecrieueHHe:

1. Omepamnonnsle cuctembl cemeiictBa Microsoft Windows, — nuieH3us MO MOJAMUCKE

Microsoftimagine;

2. Komrmiekc yueOHO-HMCCIEA0BaTeIbCKUX MporpaMM 1o aucuuriune «/Juddepennmnansubie
ypaBHEHHU», yCTAaHOBJICHHBIX B 1a0. 220(2), 218(2) — pa3zpaboTtanubix B naboparopun «JluHamuka u
ontummarmms» kap. TYulC HMUTMM; pa3paboTka BBIIOJHEHA C WCIOJIB30BAHUEM CPEIIBI
paspadbotku C++Builder 2006 (mpuobperena B 2006/2007 rr mpd BBITOJHCHHH HAIl. MPOEKTa
«O0pa3oBaHue», KIOY y CUCTEMHOIO aJMUHUCTPATOPA), a TAKXKE CpPelbl pa3padOTKH cemeicTBa
Microsoft VisualStudio (munensus no noanucke Microsoftlmagine).

ITporpamma coctaBneHa B cootBeTcTBuU ¢ TpeboBanuamMu OC HHI'Y 01.03.02 Ilpuknannas
MaTeMaTHKa U HH(POpMATHKA.

ABtop: K.(p.-M.H., nouieHt kadeapsr TYuJIC ['youna E.B.

Peniensent: a.1.H., npodeccop HI'TY um. P.E. AnekceeBa Jlomakuna JI.C.

3aenyromuit kadenpoit TYuJIC: a.¢.-m.H. Ocumnos I'.B.

[IporpamMma o1obpeHa Ha 3acelaHuu METOANYECKONH KOMUCCHUH HMHCTUTYTa MHPOPMALMOHHBIX
TEXHOJIOTW, MATEMATUKU U MEXaHUKH

ot 30 Hos6ps 2022 roxa, mpotokos Ne 3.

NINCT

aKkTyanusaummn Paboueit nporpammbl AUCLUNANHBI 06pa30oBaTeIbHON NPOrPaMMbl
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Ha 2023/2024 y4ebHbili roa;

1. B nynkre 5.2.1 KoHTpoJibHBbIE BONPOCHI 3HAYKOM *- OTMEUYEHBI BOIPOCHI
MOBBIIIEHHOW CIIOKHOCTH.

2. B nynkte 5.2.2 Bonpocshl k 3a4éty mo nucuuniude «/Auddepenunanbubie
YPABHEHMS» 3HAYKOM *- OTMEUEHBI BOIPOCHI MOBBIIIEHHOU CIIOKHOCTH.

3. B nmynkre 5.2.4. TunoBble 3aJaHusl KOHTPOJIbHOW PadoOThI JJIs1 OLEHKHU

komnereHIuH «OIIK-1» (*-oTMe4eHbI 331a41 TOBBIIICHHON CJIOKHOCTH )

4. B nynkre 5.2.5 TumoBble 3aJaHUsi KOHTPOJbHOH PadOThI AJIsl OLEHKH
kommneTeHIun «YK -1» (*-oTMedeHbI 3a71a91 OBBIIIICHHON CIIOYKHOCTH )

5. B mynkre 5.2.6. Bompochl s KOJNJIOKBHYMOB, coOecenoBaHusi (*-
OTMEUYEHBI BOIPOCHI MMOBBIIIEHHOM CII0KHOCTH.)



