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CnMcoK JOKYMEHTOB M MaTepHAaJIOB
1. IlepeueHs MIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS IO IUCIHUIUINHE, COOTHECEHHBIX C
IJIAaHUPYEMBIMUPE3YJIbTaTaMH OCBOCHHSI 00pa30BaTeIbHON IPOrpaMMBbI

2. llenb 1 MeCTO AUCIUIUIMHBI B CTPYKTYpe 00pa30BaTeIIbHON MPOTPaMMBbI

3. Conepxanue pabodeid mporpaMMsbl (00bEM TUCIUILTUHBI, TUIIBI U BUABI YU€OHBIX 3aHATHIA,
y4eOHO-METOIMYECKOE 00ECIICUCHNE CAMOCTOSATEILHON PabOThI 00yUYaOIINXCS)

4. ®oHJ OLICHOYHBIX CPENCTB IO JUCLUILUINHE
4. 1. IlepeyeHb KOMIMETEHIIMN C yKa3aHUEM STaroB MX (OPMHUPOBAHMS B TIPOIIECCE
OCBOGHMs OOpa3oBaTeNbHOW mporpamMMbl. OmnmcaHue TMoOKa3aTeNeiin  KpUTEpPHEB
OLICHUBAHMS KOMIETEHIIMH Ha pa3jM4YHbIX 3Tanax HUX(POPMUPOBAHHUSA, OMUCAHUE IIKAJ
OLICHUBAHMUS
4. 2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WA UHbIE MaTepHalbl, HEOOXOAUMBIE JIJIsl OLICHKU
3HAHWW, YMEHUH, HABBIKOB U OIbITa JCSITEIBHOCTH, XapaKTEPU3YIOIUX JTallbl
(dbopMUpOBaHUSI KOMIIETEHLUH B MpOIlECCe OCBOCHUS OO0Opa30BaTEIbHOW MPOTPAMMBI.
Meroauueckue MaTepualibl, ONPEIEIAIOINE IPOLEIyPbl OLICHUBAHUS 3HAHWM, YMEHUH,
HABBIKOB U OIBITA JEATEIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl (HOPMUPOBAHUS KOMIIETEHLINN

5. YuebHOo-MeToAn4eCcCKOe U HHPOPMAIIMOHHOE 00eCTIeueHNUEe TUCITUTITUHBI

5. 1. TlepedyeHb OCHOBHOM W JOMOJHUTEIHHOW YUECOHOU JTUTEPATYPhl, HEOOXOIUMOMN ISt
OCBOCHUS JTUCIIUTLITUHBI
5. 2. Ilepedensp pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTh «HTepHET» 1
MPOrPaMMHOTO OOecTeueHusl, HeOOXOMUMBIX JJIsi OCBOCHHS TUCIUIUIMHBI, BKIIOYas
npodeccuoHaIbHbIC 0a3bl TAHHBIX U HH(GOPMAITMOHHBIC 00€CTICUeHNUE TUCITUTIITUHBI

6. MarepuanbHO-TexHUYecKast 0a3a, HeoOXoauMas Ul OCYIIECTBICHHUS 00pa30BaTeIbLHOTO
npolecca 1o AUCUUIIINHE



1. IlepeuyeHb MIIAHUPYEMBIX Pe3yabTATOB 00y4eHUsI MO JMCHHUIIJIMHE, COOTHECEHHBIX €
IUIAHMPYEeMbIMH Pe3yJIbTATAMM 0CBOCHHUsI 00pa30BaTeIbHON NPOrPaMMbl

[Iporiecc ocBoeHus: IUCUMIUIMHBL (MOJIyJsl) HampaBiieH Ha (OPMHPOBAHUE CIEAYIOLINX

KOMITIETECHIINH:

Kareropus Dopmupyemas Kon u Pesynbrarer oOyueHus

(rpynmna) KOMTIETSHITHSI (C HauMEHOBAaHUE 110 JUCLUIIINHE

KOMITETCHITHH ( yKa3aHHUEM KoJ1a) WHIUKATOpa

IIpu HAJIMYNHN JOCTUKCHNU

OIIK)

1 2 3 4

Teopernueckue u  |OIIK-1. Cnocooen | OIIK-1.1. 3Haer OCHOBHEIE

MPAKTUYICCKHUC HpI/IMeHﬂTL O6HaﬂaeT IIOHATHA,

OCHOBBI (GynnaMenTansaple | GyHmaMeHTanbHp | OTMPCACTCHAM 1

npoeCCUOHATLHO CBOWCTBA  OOBEKTOB

. 3HAHUS, MU 3HaHUSAMU, .

i IeATENIbHOCTH MPEeTo1aBacMOi
[10JIy4CHHBIC B [OJIYYEHHBIMU B UCLMILIHHDL,
o0OacTu obiactu bopMyTHPOBKH "
MATCMATHUUYCCKUX U | MATEMATHUUYCCKHUX JI0Ka3aTeIbCTBA
(vm) u () yTBEPKICHUIA,
€CTECTBEHHBIX HAYK, €CTECTBEHHBIX IIPUTIOKECHUS K
1 UCIIOJIb30BaTh UX | HAYK ApyTruM obmacTsm
s MaTEeMaTHYECKOTO

. 3HaHUS u K
npocdeccuoHaIbLHON
JTUCHUIIMHAM
IEATEIIbHOCTH CCTECTBOHHO-
HAay4YHOI'O
CoJepKaHUs
OIIK-1.2. YMmeeT YMmeer JIOKa3bIBaTh
HCII0Jb30BaTh YTBCPKICHHA u
dynmamentansapl | PEHATE ajatu
MPEIo1aBaeMOi
€ 3HaHus,
JUCHUIIIIMHBI,
II0JIyYEHHBIE B T —
O6HaCTI/I MOJIYUCHHBIC HAaBBIKU
MAaTEMATUYCCKUX B JIpyrux 00J1aCTIX
n(1am) MaTeMaTHYECKOTO
€CTECTBEHHBIX 3HaHUS, TUCIUIUTHHAX
HayK B €CTECTBEHHOHAYYHOT'O
npodeccuonanpo | COACPKAHIA
U IeITEIIbHOCTH
OIIK-1.3. NmeeT Bnaneer  HaBBIKAMHU
HaBbIKM BbIOOpa MOPHMCHEHHA
METO/I0B pellieHus | PYHAAMEHTAIBHEIX
3HaHUN B  o0JacTH
3a1ay4 9
PEeIo1aBacMoi
1}p0(beccp10Ham>Ho [ — 5
U NEATEIbHOCTHA 6y xymeit
Ha OCHOBC npo¢eCCuOHATBHON
ACATCIIbHOCTHU




TEOPETUYECKUX
3HAHUMU.

2. Lesab 1 MeCTO TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOIl MPOrpaMMBbl.
Huctumumza «Anddepennnanbapie ypaBHEHUS» OTHOCUTCS K 0053aTEIbHOM YacTH.

JucuumuimHa usydaercs Ha 2 kypce B 3-4 cemecmpax
[1enb n3yueHust IUCUMIUIMHBL: OCHOBHBIE IIOHATHS TEOPUH JU(PepeHIIMaIbHbIX YPaBHEHUH,
OCHOBHBIE TUTIBI AU PepeHInaNbHBIX YPABHEHUH  METO/Ibl UX MHTETPUPOBAHMS, IPUMEHSATH 001IHe
METO/BbI K PEIICHUI0 KOHKPETHBIX 33/1a4 B MaTeMaTHKe U (PU3HKe.

J11 0CBOCHHUS AMCLUUIUIMHBI HEOOXOIMMBI KOMIIETCHIINU, C(POPMUPOBAHHBIE B paMKaX HU3y4CHHS
CJIEAYIOUIMX JTUCLUIUINH: aHAINTUYECKasi TeOMETPUs, MaTeMaTHUeCKUil aHanu3, anredpa. OcBoeHue
IUCUUIUIAHEL «/{uddepennanbabie ypaBHEHUD HE00X0AUMO MTPH MOCIEIYIOIEM U3YYeHUN
JUCLIMIUINH «YPaBHEHUS B YaCTHBIX MPOM3BOAHBIX», « T€Opus BEPOATHOCTEN» U psAfa IPYrHX.

3. Conep:xkanue padoyeil nporpaMMbl (00beM IMCHUIIMHDBI, TUIIBI 1 BUIbI y4e0OHbIX 3aHATHH,
y4eOHO-MeToquYecKoe ofecnedeHre CaMOCTOSATeJIbHOM PadoThl 00y4AIOIINXCS)

Copneprxanue paboueil nporpammsl npeacraieHo B [Ipunoxennn Ne 1.



4. DoHJ OLIEHOYHBIX CpE€ACTB MO TMCHUIIJINHE

4. 1. IlepeyeHb KOMIETEHIIHI ¢ YKa3aHMEM 3TANOB NX (OPMHUPOBaHKS B Ipolecce 0CBOeHHUsI 00pa3oBaTeIbHOM NMporpamMmbl. Onucanue
NnoKa3arteJieil M KpUTepHeB OLleHUBAHUSI KOMIIETEHIMI HA Pa3/INYHBIX 3Tanax uxX (popMUpoBaHUs, ONIMCAHME IKAJ OLlCHUBAHUS

Koxa u popmynnpoBka KOMIETEHIIMH
OIIK-1. Cioco6en npuMeHATh (hyHIaMEHTaIbHbIC 3HAHUS, TIOJTYYCHHBIC B 001aCTH MATEMATHUECKUX U (WJIM) ECTECTBEHHBIX HAYK, M HCIIOJIH30BATh UX

B IIpo(heCcCHOHANIBHOM 1eATENbHOCTH

Kon u Pe3yabTarsl 00yyeHus Kpurtepun oueHuBaHus pe3yJbTATOB 00yUYeHUs
HAHMEHOBaHUeE N0 AUCHUIIHHE
HHANKaTOpPA «He 3auteno» «3auTecHO»
AOCTHKEHU S
KOMIIeTeHIIUH 2 («He 3
YAOBIIETBOPUTEND | («Y JOBIETBOPUTENH 4 («Xopomuio») 5 («OTnu4uHOY)
HOY) HOY)
OIIK-1.1. 3HaeT OCHOBHBIE ®parmentapuble | Hemosnbie Cdopmuposannsie, Ho | ChopmupoBaHHBIE
OO6nagaer | MOHSATHUSA, OTIPEACIICHUS I | TIPEACTABICHUS 06 | IPEACTABICHUS 0 | conep:kariue CHUCTEMAaTHUYECKHE
(byH1aMeHTaJIbH CBONCTBA OOBHEKTOB OCHOBHBIX OCHOBHBIX OTJeNbHbIE TPOOEIBI | MpeACTaBICHUS 0
BIMH npernogaBaeMon TOHSITHSX, TOHSITHSX, MpeACTaBICHUS O | OCHOBHBIEX  MOHSTHUSX,
3HAHUSAMHU, | AUCLMILIUHBL, OTIpeIeNICHUsIX U | ONpeAeTIeHUSIX U | OCHOBHBIEX MOHATHUSAX, | OMPEEICHUSIX u
MOJTy4eHHBIMH B (JOPMYITUPOBKH U CBOMCTBax CBOMCTBaxX OOBEKTOB | OMPEACIICHUIX U | CBOMCTBax 00BEKTOB
oOJactu I0Ka3aTeabCTBA 00BEKTOB MpPETno1aBacMon CBOMCTBax OOBEKTOB | MpEMoOaBacMOm
MaTEMaTUYECKH| YTBEPKICHUM, npernofaBacMol | JUCIUILINHBI, npernogaBacMon TUCITUTLTAHBL,
X ¥ (WIn) MPUIOKEHUS K IPYTHUM JUCIUIUTAHBL, GbOopMyIUPOBKM ¥ | AUCUHUIUIMHBI, bopMyITUpPOBKHU u
€CTECTBEHHBIX | 00JIacTsIM (GbOpMyIIUPOBKU U | IOKA3aTEILCTBA (bopMyIUPOBKHU U | JOKa3aTellbCTBA
HayK MaTeMaTH4eCKOro JI0Ka3aTenbCcTBa YTBEPKICHHUI, JI0Ka3aTeNbCTBA YTBEPKICHHUI,
3HAHUSA U K YTBEPKICHHM, TPHUITIOKEHUS K | YTBEpXKICHUH, NPWIOKEHUS K JPYTUM
JTUCLUILTHHAM OPWIOXKEHUS K | APYTUM  0OOJAcTsM | IPUIIOKEHUS K | obyactsam
€CTECTBEHHO-HAYyYHOT'O JOPYTHM OOJIACTSAM | MATEMATHYECKOTO IpYruM o0JacTsIM | MAaTeMaTUYECKOTO
MaTeMaTUYeCKOTo | 3HaHUs U K | MaTeMaTH4YEeCKOTO 3HAHUA U K JUCUUIIIUHAM




coJiepKaHus 3HAHUST M K | AMCLUILTIMHAM 3HAHUS u K | €CTECTBEHHO-HAay4YHOT' O
JTUCIUIINHAM €CTECTBEHHO- JTUCLUILTHHAM coJiepKaHus
€CTECTBEHHO- HAy4yHOTO €CTECTBEHHO-

HAY4YHOTO coJiepKaHus HAy4YHOTO
coJiepKaHus coJiepKaHus
OIIK-1.2. YMeer n0Ka3bIBaTh ®parmeHTapHbele | B nenom ycrnemisoe, B nenom | ChopmupoBaHHOE
Ymeer YTBEPKIACHUS U pelllaTh | YMEHHE HO HE | YCIIEIIHOE, HO | yMEHUe MPUMEHEHUS
HCIIOJIb30BAaTh | 33/1a4y MPENOJABAEMON | IPUMEHEHUS CUCTEMATUUYECKOE coJieprKalee (byHIaMEeHTAIbHBIX
(byHIaMeHTaJIbH TUCIUILINHBI, dbyHIaMeHTalIbHBI | yMEHUE MPUMEHEHHUs | OTAeNbHbIE MpOoOensl | 3HaHMM B obsactu
bl€ 3HAHUS, | IPUMEHATH [IOJIyYEHHbIE | X 3HAHUU B (yHIAMEHTAIBHBIX | yMEHHE MPHUMEHEHUs | MpernoaBaeMoiu
MOJTyYEHHBIE B | HABBIKU B JPYTHX obnactu 3HaHUW B o0Omnactu | GyHAAMEHTAIbHBIX TUCIUIUIMHBI B Oyaymiei
obmactu obmacTsx IpernoaaBacMoi | IMpenoiaBaeMoit 3HaHUIl B 00xacTu | mpodeccuoHaNbHOM
MaTeMaTHUYeCKH| MaTeMaTHYeCKOTo JTUCIUIIMHBI B JUCIUTIAHBI B | MpernojaBaeMoin NESITENIbHOC
X H(1iIm) 3HAHUS, JUCLMILIMHAX Oymyieit Oymyieit JUCLIUILINHBI B

€CTECTBEHHBIX | €CTECTBEHHOHAYYHOTO npodecCHoHANIbH | MpodeccCuoHaIbHON | Oymymei

HayK B coJiepKaHus Ol IesITeIbHOC NESATENBHOC npogeccuoHaTbHON
npo¢ecCuoHaIb NEeSTETHHOC

HOU

JESITEIbBHOCTH

OIIK- Buiiageer HaBbIKaMu O®parmenrapHoe | B nenom ycnemnoe, | B nmenom ycnemHoe, | YcnemHoe u
1.3.NmeeT MIPUMEHEHUS BJIaJCHUE HO HE | HO COZIepIKalllee | CUCTEMAaTUYECKOE
HaBBIKH (byHIaMeHTaNbHbIX HaBbIKaMU CUCTEMATUUYECKOE OTJeNbHbIE TPOOENbl | IPUMEHEHHE  HABBIKOB
BbIOOpa 3HaHUU B 00JaCTH IPUMEHEHUS IpUMEHEHNE MPUMEHEHNE HABBIKOB | IPUMEHEHUS
METO/I0B IpenojaBacMon (dyHIaMEeHTaJIbHBI | HABBIKOB IIPUMEHEHHUS (byHIaMEeHTAIbHBIX
pelieHus OUCHUIUIMHBL B OyIymied | X ~ 3HaHWM B | IpUMEHEHUus (byHIaMeHTaIbHbBIX 3HaHUH B 00jacTu
3a1a4y npogeccuoHaTbHON obmactu (yHIaMEHTAIBHBIX | 3HAaHMM B  00JACTH | MpernojaBaeMoi
npodeccuona | ACSATEIHHOCTH MPENoJaBaeMon 3HaHUK B OO0JACTH | IPENO1aBacMOn JTUCIUTIIMHBI B Oyaymien
JILHOMN JUCLUIIMHBL B | IIPENOJaBacMoun JUCLIUIUIUHBI B | mpodeccHOHATBLHOM
NEeSITEIIbHOCTH Oynyieit JUCIUTIAHBI B | Oynymei NESITENIbHOC
Ha OCHOBE npodeccuoHanbH | Oymymieit npodeccrnoHanbHOM
TEOPETUYECKHU O#l IesATeNTbHOC poeCCHOHAIBHON | JAESATEIHHOC
X 3HAHUU JEeATENbHOC




Kpurepusimu olieHUBaHUS SIBISIOTCS OJUTBI, KOTOPBIE BRICTABIISIFOTCS IPETIOAaBATENEM 32 BUABI JESTEIILHOCTH (OIIEHOYHBIC CPE/ICTBA) IO UTOTaM
U3y4YeHHs] MOIyJiel (pa3/ieloB NUCUUIUIMHBI), ePEeUUCICHHBIX B PEUTHHI-TUIaHE JUCIHUIUIUHBI (0715 9K3ameHa: TEeKyIUA KOHTPOJIb — Makcumym 40
6aioB; pyOeXHbIN KOHTpOJIb — MakcuMyM 30 GayioB, MOOLIPUTENbHbBIE Oayibl — MakcuMyM 10; 04 3auema: TeKyUIMi KOHTPOJIb — MakcuMyM 50
0aIIOB; PyOEKHBIM KOHTPOJIh — MaKCUMyM S0 OaJIJIOB, MOOHIPUTENbHBIE OaTITbI — MakcuMyM 10).

[ITxanbr OLIEHUBAHUA:

(021 aK3amena:

ot 45 110 59 6am10B — «yIOBIETBOPUTEIHHOY;

oT 60 10 79 6aTOB — «XOPOIION;

oT 80 GaJIJIOB — «OTIIUYHOY.

o7 3auema:
3auteHo — oT 60 10 110 peiiTuHroBhIX OaTOB (BKIOYast 10 MOOIIPUTETHHBIX OAJIOB),
He 3a4TeHO0 — OT 0 710 59 peHTUHTOBBIX OAIIIOB).



4. 2. TunoBble KOHTPOJIbHbIE 32IaHUSI UJIH MHbIE MATEPHUAJIbI, He00X0AMMBbIE /1JIs1 OLlEHKN 3HAHUI, YMEHUI1, HABBIKOB U ONBITA 1eATeIbHOCTH,
XapaKTepu3ywIIMX 3Tanbl ((OPMUPOBAHUS KOMIIETEHI[UI B MIpolecce 0CBOCHUA 00pa3oBaTe/ibHON nporpammbl. MeToanuyeckue
MaTepHAaJIbl, ONpeessolIue NPoueypbl OLleHNBAHNS 3HAHUI, YMEHUI, HABBIKOB U ONBITA AeATEJIbHOCTH, XapPAKTEPU3YIOIIHNX 3TANbI

¢dopmupoBaHus KOMIIETEH NI

Kon n HaumMeHoBaHre HHIUKATOPa
JTOCTHIKEHUS KOMIIETEHIIUHN

Pe3ynbrarel 00y4eHus IO TUCITATIIINHE

OueHOYHbIE CPENCTBA

OIIK-1.1.00manaer
(byHIaMEeHTATbHBIMU 3HAHUSIMH,
MOJIyY€HHBIMH B 00JIaCTH
MaTeMaTUYeCKUX U (MJIn)
€CTECTBEHHBIX HayK

3HAET OCHOBHBIC ITOHATUS, ONPEACICHUS U
CBOHCTBa 0OBEKTOB IPET01aBaeMOn
IUCLUIUIMHBL, (POPMYITUPOBKH U
JI0Ka3aTeNIbCTBA YTBEPKACHUH, IPUIIOKECHUS
K pyTuM 00J1aCTsIM MaTeMaTH4YECKOTO
3HaHUA U K JUCLUIIIINHAM €CTECTBEHHO-
HAy4YHOT'O COACPKAHM

Kontponbnas padota, prp,
KOJUIOKBHYM, 3a4€T, IK3aMEH

OIIK-1.2. YMeeT UCIIOIB30BaTH

YMeeT n0Ka3bIBaTh YTBEPKIACHUS U pelIaTh

Konrponsnas pabora, prp,

dbyHIaMEHTATBHBIC 3HAHUS, 3alayd  TPernojaBaeMol  JAWCIUIUIMHBI, | KOJUIOKBUYM, 3a4€T, SK3aMEH
MOJIy4YEeHHBIE B 00JIaCTH MIPUMEHSITh MOJYYCHHBIE HABBIKH B JPYTHX

MaTeMaTUYeCKUX U(WJIN) €CTECTBEHHBIX | 00JIacTIX MaTEeMaTH4YECKOI0 3HaHUA,

HayK B IPOo(eCCHOHATBLHOM JUCLIUILIHHAX €CTECTBEHHOHAYYHOTO

JEeITEILHOCTH coJIepKaHus

OIIK-1.3.Mmeet HaBBIKK BBIOOpa Bunaneer HaBBIKAMU npumMeHenus | KonrponbHas pabora, prp,
METOIOB peIIeHUs 3a/1a4 dbyHIaMEHTAIBHBIX 3HAHMH B  O0JACTH | KOJUIOKBHYM, 3a4€T, SK3aMEH

npodeccroHaBbHOMN IeATENHPHOCTH Ha
OCHOBE T€OPETUUYECKUX 3HAHUUN

MpernojaBaeMol TUCHUIUIMHBI B Oymytei
po¢eCCUOHATBHON JIEATETLHOCTH




Peitmunz-nnan oucuuniumnsl

PeiTuHr—171aH AMCUMIUIMHBI TPEICTABIICH B MPUIIOKEHUH 2.

DK3aMeHAIIHOHHBIE OMJIEThI

CtpyKkTypa 3K3aMeHAIMOHHOTO OmIeTa: 2 TeopeTuieckux Bompoca. [lepBriii Bompoc 3a 1 cemectp,
BTOPOI BOIIPOC 3a 2 CEMECTP.

10.

1.

12.
13.

14.
15.
16.
17.

18.

19.
20.

Bomnpocsr s sx3ameHa:

[Tonstue muddepeHMaTbHOTO ypaBHeHHs U ero peuieHus. MHrerpanbHbie KpuBble. [lonaTue
obero perienus auddepeHnnanbHOro ypaBHeHMs.

3amaua Komm. Teopema (Ileano) cymectBoBanus pemenus 3aaaun Kommu. Teopema (ITukapa)
CYIIECTBOBAHMS U €IMHCTBEHHOCTH perieHus 3aaa4un Korm.

Juddepenunansable  ypaBHEHHUs, HWHTETpUpyeMble B  KBaapaTypax. YpaBHEHUS C
pazaersifouMIcs nepeMeHHbIMU. OnHOponHble ypaBHeHusiBumax = f(x,t). YpaBHeHHs B
nonueix  auddepennuanaxsunaP (x, t)dx + Q(x, t)dt = 0. JluHeliHble ypaBHEHHS MEPBOTO
nopsiaka Buga x' = a(t)x + b(t).

Jluneiinple auddepeHInaNbHBIE YpPaBHEHUS N-TO MOpsAIKAa BHIA xM™ + a, (t)x("‘l) +
+a,()x™ 2 + o+ a, (D)X + a,(t)x = f(t). DyHmaMeHTanbHAs CHCTEMa pelICHHIL
OJTHOPO/IHOTO JINHEWHOTO YPABHEHHUS.

Oo1ee perieHrne OAHOPOAHOTO U HEOAHOPOIHOTO JIMHEHHOTO YpaBHEHUS n-ro nopsiaka. Meron
BapHalllK MPOU3BOJIbHBIX TOCTOSHHBIX.

Cxema perieHus TMHEHHBIX JU(PepeHIINaTbHBIX YPABHEHUH BTOPOT0 HOPsIIKA C TOCTOSHHBIMU
ko3 durmentamux’’ + ax’ + bx = f(t).

DyHKIMU OT MATPUIL U MX BBIYMCIICHHE. DKCIIOHEHTA MaTpHIbie At

JIuneiinpie cucteMsl auddepeHmanbibpx ypasaenuii x' = A(t)x + f(t). OyHaameHTanbHas
cHucTeMa pelleHui U QpyHIaMeHTaTbHAS MAaTPHIIA PEIICHUI OHOPOIHOM crcTembl X' = A(t)x.

®opmysta Komru 06111ero pemerust 0fHOpoaHONX = AX ¥ HEOTHOPOIHOMN cucTeMbl X' = Ax +
f (t)muddepeHmanbHBIX YpaBHEHUN € TIOCTOSIHHBIMU KO3 (UITUCHTAMH.

®opMmyIbl 0OIIEro peIIeHUs] JTHHEHHON OXHOPOIHOM CHCTEMBI BTOpOro mopsiaka x' = Ax(B
TepMHUHAX COOCTBEHHBIX 3HAUYECHUN U COOCTBEHHBIX BEKTOPOB MATPHIIBI A).

KpaeBbie 3amaun ms quddepeHIManbHbIX ypaBHEHHH. Pa3pemmumocts KpaeBbIX 3agad asis
JTUHEUHBIX U depeHINaTbHBIX YPaBHEHHH BTOPOTo MOPSAKA.

3amaua 00 n3rube cTep kHs.

ABTOHOMHBIC ypaBHEHHMsI U cucTeMbl. CBOICTBa aBTOHOMHBIX CHCTEM. TpaeKTOpUH
ABTOHOMHBIX CHCTEM U UX OTJINYME OT UHTETPATIBHBIX KPUBBIX.

Touku paBHOBecHs (0COObIE TOUKH) M IEPUOINIECKHUE PEIICHNUS (LIUKIIbI) aBTOHOMHBIX CHCTEM.
dazoBble TPOCTpaHCTBau (ha30BbIe MOPTPETHI AaBTOHOMHBIX cHUCcTeM. Da30Boe MoJie CKOPOCTEH.

da30Bble MOPTPETHl ABTOHOMHBIX YPaBHEHUH IEPBOT0 MOPSIIKA.

da30Bble  MOPTPETHI  JIMHCHHBIX  aBTOHOMHBIX CHCTEM BTOpOro mopsjakax’ = Ax.
KnaccuukanusocoObIx TOUeK Ha TNIOCKOCTH: y3€I, celUIo, POoKyc, HEHTP.

da30BbI€ MOPTPETHI HETMHEWHBIX ABTOHOMHBIX CICTEM BTOPOT'O MOPSIJIKa B OKPECTHOCTH 0CO00
TOUKHU. JIMHEapn30BaHHOE ypaBHEHHUE.

®a30BbIi NOPTPET MATEMATUYECKOTO MASITHUKA.

[Tonatue ycroitumBoctd 1o JlamyHoBY pemieHuid auddepeHIHaIbHbBIX — YPaBHEHUI.
AcHUMIITOTAYECKAsA yCTOMYMBOCTh. CBONCTBA YCTOWYHMBOCTH HYJIEBOTO PELICHUS JIMHEHHOTO
ypaBuenusi x' = qxmnpuq < 0,q > 0uqg = 0.



21. Tlpu3HaKu yCTOMYUBOCTH HYJICBOW TOUKH PAaBHOBECHS THHEWHBIX AaBTOHOMHBIX CHCTEM X' = AX.

22. Tlpu3HaKu yCTOMYMBOCTH TOYCK PABHOBECHS HEJITMHEHHBIX aBTOHOMHBIX cucTeM X' = f(X).

23. YCcTOHYMBOCTh TOUEK PABHOBECHS MaTEMATHUYECKOIO MAsITHUKA.

24. YcroitunBbie MaTpullbl U MHOTOWIeHBI. Teopema Ctonona. Kpurepuii Payca-I'ypBuua.

25. OCHOBBI YHCJIEHHBIX METO0B pelieHus 3agaun Komm. Meton Diinepa u meroa Pynre-Kyrra.

26. Ilonsitue nuHamuyeckol cuctembl. [Ipumepsl TUHAMUYECKMX CHUCTEM: MOAENb MainbTyca,
MoenbDepxr0iIbCTa, MOJEb «XULIHUK-KEPTBA», MATEMATUUECKU MAasTHUK, MO1eJb JIopeH1ia.
Touku paBHOBECHS 3TUX CUCTEM U CBOMCTBA YCTOMYHUBOCTH.

O06pa3zerr PK3aMeHaIMOHHOTO OMJIeTa:
®EJTEPAJIBHOE T'OCYJAPCTBEHHOE BIOJA)KETHOE OBPA3OBATEJIbHOE
YYPEXJIEHUE BBICHIEI'O OBPA30OBAHUSA
«BAIIKUPCKUM I'OCYJAPCTBEHHBI YHUBEPCUTET>»
®AKYJIBTET MATEMATHKH U HTHOOPMALIMOHHBIX TEXHOJIOI I
KA®EJPA TUOPEPEHIIUAJIBHBIX YPABHEHUI

JK3aMeHANMOHHBIN OmiteT Nel
no Kkypcey «lugpepenyuanvnvie ypasnenusny

1. Tlonstue muddepeHIUaTLHOTO ypaBHEHUS W €ro pemieHus. VHTerpajibHbIE KpUBBIC.
[onsarue obuiero pemenus 1udpdepeHnaITbHOr0 YpaBHEHUS.

2. Ilpu3HaKu yCTOHYMBOCTH TOYEK PAaBHOBECHS HEJTMHEWHBIX aBTOHOMHBIX cUCTeM X' = f(X).

3.

[Ipenonasarens FOmarymos M. I, ./ /

3aB. kadenpoit FOmarymnos M. T'. / /

[TepeBon onenku u3 100-6amTbHON B 4€THIPEX0ATUTBHYIO TPOU3BOTUTCS CIEAYIONUM 00pa3oM:
- o4O — oT 80 10 110 GamtoB (Bkirovast 10 mOOHIPHUTENBHBIX OAJIIIOB);
- xopoto — ot 60 10 79 6amios;
- YIOBJIETBOPUTEIHHO — OT 45 10 59 6amos;
- HEYJIOBJICTBOPUTEIBHO — MEHee 45 6auios.

Kpumepuu ouyenku (6 6annax):

- 25-30 6annoe svicmasnsiemcs cmyoenmy, eciu cmyoeHm 0al NOJHble, PA36ePHYmble OMeEenivl
Ha 8ce meopemuyeckue 6ONPocsl buiema, npoOemMoHCMpPUPOBAl 3HAHUE YYHKYUOHATLHBIX
803MONCHOCHE, MEPMUHONLO2UU, OCHOBHBIX 2IeMEHMO8, YMeHUe NPUMEHAMb meopemuieckue 3SHaHus
npu 8bINOIHeHUU npakmudeckux 3aoanui. Cmyoenm Oe3 3ampyoHeHull Omeemuil Ha 6ce
Odononnumensvhsie 6onpocsl. [lpakmuueckas yacms pabomvl 8bINOIHEHA NOIHOCHbIO 6e3
HemoyHocmetl U OuuOOoK;

- 17-24 6annoe svicmagnsiemcs cmyoenmy, eciu CmyoeHm packpblll 8 OCHOBHOM MeopemuyecKue
80NPOCHI, 0OHAKO OONYWEHbl HEMOYHOCMU 8 OnpedeleHUuU OCHO8HbIX nouamui. [lpu omeeme na
00noIHUmMeNbHblE BONPOCHI OONYUjeHbl Heboabuiue Hemoynocmu. 1Ipu vlnoaHeHuU NPaKMu4ecKoul
yacmu pabomul OONYUjeHvl HeCyujecmaeHHble OUUOKU,

- 10-16 6anno6 svicmasnsiemcs CmyoeHmy, eciu npu omeeme Ha meopemuieckiue 60npocyl
CMYy0eHmom OONYUeHO HECKOIbKO CYUeCMBEeHHbIX OUUOOK 8 MOIKOBAHUU OCHOBHBIX NOHAMULL.
Jlocuka u nonnoma omeema cmpaoarom 3aMemHbIMU U3bAHAMU. 3aMemHubl npodebl 8 3HaHUU
OCHOBHBIX Memo0o0s. Teopemuueckue 0npocyl 8 YenroM U3N0HCEHbl OOCMAMOUHO, HO ¢ NPONYCKAMU
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mamepuana. Umeromces npuHyunuaivbhbie ouuOKU 8 102UKe NOCMpOeHus. Omeema Ha 80Npoc.
Cmyodenm He pewiun 3a0a4y Ui npu peutenuu OonyujeHvl epyovie omuUOKU,

- 1-10 6annoe evicmasnsiemcs. cmyOeHmy, eciu Omeen Ha meopemuieckie 0npocyl
ceudemenbCcmeyen 0 HeNOHUMAHUU U KpatiHe HeNnOIHOM 3HAHUU OCHOBHBIX NOHAMULL U MEemo008.
Ob6napyscusaemest Omcymcemeue Hagblkos NPUMEHEeHUS. MeopemuyeckKux 3HaHUl NPU 6bINOJTHEHUU
npakmuyeckux 3a0anuil. Cmyoenm He cMo2 omeemums Hu Ha 0OUH OONOJHUMENbHBLIL BONPOC.

IIpumepHbIe TeMbI NMPAKTUYECKUX 3aHATHI

JAnddepennuanbubie ypaBHEeHHS EPBOT0 MOPSAKA, pa3pelieHHbIe OTHOCHUTEIbLHO

NMPOU3BOJAHOM
1).ITonsarue nuddepernmranrbHOro ypaBHEeHUS. MeTo1 H30KIHH
2) YpaBHEHHUS C pa3AesOIUMUCS IEPEMEHHBIMH;
3) 'eomerpuueckue u (HU3NYECKUE 3a1a91
4) OgHOpoIHBIE YpaBHEHUS,
5) YpaBHeHust B moJHbIX qudepeHnmanax; MHTErpUpPyOIUi MHOKHUTEb,
6) JIunelinoe ypaBHeHMe;ypaBHeHEe bepHyiy;

JAnddepennuanbHbie ypaBHeHHs, He pa3pelieHHbIe 0THOCUTEIbHO IPOU3BOIHOM: :
7) Meton BBeieHUS ITapaMeTpa;
8) Ypasuenus Jlarpanxka u Kiepo;
9) Teopema cymiecTBOBaHUS M €JMHCTBEHHOCTH pelieHus 3a1aun Komu; ocoOble perieHusl.

JAnddepennuanbHbie ypaBHEeHHUS BbICHIUX MOPSAKOB :
10) YpaBHeHus, nonyckaroimne NOHUKEHUE TOPSIKa;
11) JIuneitnbie ypaBHEHHUS C TOCTOSTHHBIMHU KO3 QUITHEHTAMU;
12) JIunelinbple ypaBHEHHUS C IEPEMEHHBIMU KOA(PUIIHEHTAMH
13) Kpaesbie 3anaun; dbynkmuu ['puHa;

Cucrembl 00BIKHOBEHHBIX TH((epeHIINATbHBIX YPABHCHHH !
14) JIuneitHbie CUCTEMBI C IOCTOSTHHBIMU KO3 PUIIneHTaMu;
15) Obmiee pemeHne TMHEHHOW HEOJHOPOAHOM CUCTEMBI YpaBHEHHUIA;

YcroitunBoCTS :
16) Onpenenenue ycToiuuBocTy 1Mo JIAMyHOBY, aCHMITOTUYECKOH YCTOHYNBOCTH; (DYHKIIUU
JlanmyHoBa; TOCTaTOYHBIE YCIOBHUS ACUMITOTUYECKONW YCTOMYMBOCTH;yCTOMYUBOCTD 1O ITEPBOMY
NPUOIINIKECHHUIO;
17) Ocobplie ToukH: ceanio, y3el, Gokyc, EeHTp;
18)dazoBast MIOCKOCTh

Pacuerno-rpadpuueckue padorst (PI'P).
Onucanue PI'P

B kaxxziom cemecTpe CTyIeHTY MpeICTaBIsAeTCs ABe pacueTHO-Tpaduueckue padotsl (PT'P). PT'P
Nel cocrout u3 12 3aganuii. PI'P Ne2 coctout u3 9 3ananuii.. [Ipu Beinonnenuu PI'P ctyaeHT nomken
PYKOBOJICTBOBATHCS CIAEAYIOUMMH YKa3aHUSIMHU:

1. Pabora momKkHa BBIMONHATHCS HAa JucTax ¢opmara A4; mMepBOW CTpaHHUIEH SBISIETCS
TUTYJIbHBIN JTUCT, HA KOTOPOM yKa3bIBaeTcsl paMuIins U UMs CTyACHTa, TPYIINa, HOMEp BapHUaHTa.

2. Pemienue 3a1a4 cieayeT IpUBOIUTH B ITOPsIKE HOMEPOB, yKazaHHbIX B PI'P. Ilepen pemennem
Ka)KI01 3a/1a4l He0OXO0IMMO TOTHOCTHIO NIEPENUCaTh €€ YCIOBUE.

3. Pemenue 3a1a4 cieayer usJarath noapoOHo, Jiesiasi COOTBETCTBYIOIINE CCHUIKU Ha CBEICHUS
W3 TEOPUU C YKa3aHUEM HEOOXOIUMBIX (POPMYIT U TEOPEM.

4. Pemenue 3amady TreOMETPUUECKOTO cojepkaHus ((pa3oBble MOPTPETHl U T.I.) JOJIKHO
COIPOBOXAATHCS COOTBETCTBYIOIIMMH PUCYHKAMH.

5. Homepa BapraHTOB CTYJI€HT BEIOMPAET B COOTBETCTBUU C HOMEPOM CBOEH (haMHIIUH B CIIHCKE
TpyTMIbI
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PI'PNel

t2 +tIn(2t)
t+1
nuddepennmansaoro ypasuenus t(t+ 1)(x' —1) =x. Ecim nma, 1o ykasate 00JacTh
CYHICCTBOBAHHA PCUICHUA.
2. MerosoM H30KJIMH TPUOIHMKEHHO HAYEPTHTH WHTErPAIbHBIE KPUBBIE YPaBHEHHS Y = XY
Haiitu obmiee pemenue

3. Jna nuddepeHuuansHOoro ypaBHeHHS X = ./|x — 1| Int + Inx:- omnpenenuts 001acTh
CyIIeCTBOBaHMA pemeHus 3amxaun Komm(ompenensemyio ycmoBusiMu TeopeMsl Iluano);

OTIpeNIeNIUTh O0JIaCTh CYILIECTBOBaHMS peuleHus 3afaun Komm(onpenenseMyro yCIOBHSIMHU
teopemsl [Tukapa);

1. IlpoBepuTh(IIOACTAHOBKOM), fABIsSETCA JIM (QYHKIUS X = pELICHUEM JTaHHOIO

4.  CocraButh nud¢epeHaIbHoe ypaBHEHUE KPUBBIX, OO0JAJAlONIMX TEM CBOWCTBOM, YTO
OTPE30K KacaTeIbHOH 3aKIII0YEHHON MEXIY OCSIMH KOOPJHHAT UMEET JUTHHY a.
5. 3a kakoe BpeMs BBITEKAET IOJOBHUHBI BOABI M3 IMJIUHAPHYECKOrOo Oaka C JUAMETPOM

ocHoBaHus 1 M u BeicoTOol 1 M uepe3 orBepcTue auameTpoM 2 cM B aHE? OCh IUIMHIpA
BCPTUKAJIbHA, B HAYaJIbHBIC MOMCHT 63.1( HAITOJIHCH BOHOﬁ. HpI/IHSITb 4YTO BOJia U3 OTBCPCTUA
BBITEKAET CO CKOPOCThIO, paBHOU 3h MeTp/cek, rae h BeicoTa ypoBHS BOABI HAJl OTBEPCTHEM.

6.  Haiitu obee penienue (wiu o0mIMii wHTErpan) ypasuenus (xy’ — y)arctg (%) =X

7. Haiitu obmiee pemenue (nmm o6muii uaTerpan) ypasaenus (x2 — y? — 4x)dx — 2xydy = 0
8.  Pemmrs 3amauy Komm x' + x = et, x(0) = 2

9.  Haiitu obmiee penenue nudpepeHuanbHoro ypasaenus y = 2xy’ — (y')?

10. Haiitu obmuree perienue (v o0Omuil naTerpan) ypasHenusatx' + x' = 2tx’

11. .BbisscHUTB, 00pa3yIOT M JaHHBIE QPYHKIMH Sinx, cosx,cos (x + 1) IuHEHHO He3aBUCUMYIO

cucTeMy
12. Tlokasate, uro QyHkmuu t + 2, t? — 100pasyroT (yHIAMEHTAIBHYIO CHCTEMY PpEIICHHIA

JIMHEIHOT0 0JIHOPOIHOTO ypaBHeHHUs BToporo nopsaka (t2 + 4t + 1)x"" — 2(t + 2)x’ + 2x =
0

Kpurepuii ouenuBanusi PI'P Nel

3aumeno, ecau npasuibHo peuteHo He meHee 8 3a0anull,
Hezaumeno, eciu peweno menee 8 3aoanuii.

Kputepnii onenuBanus PI'P Nel

36 bannos evicmasnsiemcs cmyoenmy, ecau 12 3a0au peuteHvl 86epHO;
33 b6anna svicmasnsemcs cmyoeumy, ecau 11 3adau peutenvl 6epro,
30 b6annos svicmasnsemcs cmyoeumy, ecau 10 3a0au peutenvl 6epHo.

27 banna evicmagnsemcs cmyoenmy, eciu 9 3a0ay peuiensvl 6epHO
24 6annos svicmasnsaemcs cmyoeHmy, eciu 8 3a0au peutensbl 6epHO;

21 6anna evicmagnaemcs cmyoenmy, eciu 7 3a0ay peuieHvl 6epHO;
18 6annos evicmasnsiemcs cmyoenmy, eciu 6 3a0ay peuleHvl 6epHO.
15 6anna evicmasnaemcsa cmyoenmy, eciu 5 3a0ay peuieHvl 8epHO
12 6annos evicmasgnsaemcs cmyoeHmy, eciu 4 3a0au peuteHvl 8epHO;

9 banna evicmasnsiemcs cmyoenmy, eciu 3 3a0auu peuieHvl 6epHO
6 bOannos gvicmagnaemcs cmyoeHmy, eciu 2 3a0a4u peuleHsvl 6epHO;

3 banna evicmasnsiemcs cmyoenmy, eciu 1 3a0aua peuieHa epHo;
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PI'P Ne2

Haiitu pemenne 3anaun Kown y'' + 2y’ +y = 1,y(0) = 0,y'(0) = 2.

BrIsicHuTB, MMeET Jin perienne kpaesas 3agada y’ + 2y ' +y =1,y(0) =0,y'(1) +y(1) =0

BBIYUCIMTH MATPUYHYIO SKCIIOHEHTY e4t1 mocTpouTs pemnenue 3anaun Komm x* = Axg, x(0) =
-1 2

Xg, A = (_3 4)

HaiiTh TOYKM paBHOBECHs CKaIAPHBIX YpaBHEHHIi mepBoro mopsaaka x' = x3 — 2x% —x + 2,

1+ sin 2x = x’, mocTpouTk UX (ha3zoBbIie HOPTPETHI B Pa30BOM MPOCTPAHCTBE U B PACIIUPECHHOM

(ha30BOM MPOCTPAHCTBE.

N3006pa3uth (Ppa3oBbie MOPTPETHI IMHEHHBIX cUCTeM X' = Apx, A4 = [_12 _ﬂ A2=[_51 _31],
4 1

4a=[5

[Tpumensis kpurepuii Paycca-I'ypBuiia BEIICHUTD, IPU KaKUX 3HAYEHUAX MMapamMeTpa a HyJIeBOe

pemenne ypauennsy™® + ay® + 14y"' + 36y’ + 45y =0 saBaseTcs aCHMITOTHYECKH

YCTOMYUBBIM

Haiitu Touku paBHOBecust cucTeMbl X = f(X), BBUSICHHTH XapakTep WX YCTONUYHMBOCTH,

M300pa3uTh CXEMaTUYHO (Ha30BBIN MOPTPET CHCTEMBI B OKPECTHOCTSAX ITHX TOYEK, MPUBECTH
X] =X —Xq

COOTBCTCTBYIOIHC JIMHCAPU30BAHHBIC YPABHCHU .

I _ 9 __ 2 2
Xy =2 3xi + x5
A—
x'= - fx) o
Paccmorpum cuctemys y' = x —y —zrae f(x) = , HaiiTi TOUKHM paBHOBECHUS CHCTEMBI,
!
z'=—y

ONpEACNTUTh MX XapaKTep YCTONYMBOCTH, NMPUBECTH COOTBETCTBYIOLINE JIMHEAPU30BAHHbBIE

ypaBHEHHUSL.

2 !
_ @ +y=0 x
aBTOHOMHOH cucteme x' = F(x) x € R? Ha ocHOBe 3aMeHBl X; = y; X, = V' . HaiiTu Toukn
pPaBHOBECHSI MTOJyUYSHHON CUCTEMBI, OTIPE/ICTUTD UX THII, BBIACHUTH XapaKTep €€ yCTOWYMBOCTH.
IMocTpouts Ha (Ha3oBoil WIOCKOCTH (X7, X, ) TPACKTOPHUIO pemieHus X(t) MOay4eHHONH CHCTEMBI
Ha mnpomexytke 0 <t <20 20, coorBercTByloueil pemenuto 3agaun Komm ans
mudpepeHIATBHOTO YPaBHEHHUS.

[Mepeiit oT auddepeHIMaIbHOrO YpaBHEHUSI BTOPOro mopsaka y''

Kpurepunii ouenuBanusi PI'P Ne2

3aumeno, ecau npasuibHO peuleHo He meHee 8 3a0aHull,
Heszaumeno, eciu pewerno menee 8 3aoanuil.
Kpurepnii onennBanus PI'P Ne2
16 bannos svicmasnsemcs cmyoenmy, ecau 9 3a0au peuieHvl 6epHO;
14 b6annos evicmagnaemcs cmyoenmy, eciu 8 3a40ay peueHvl 6epHO;
12 bannos evicmagnaemcs cmyoenmy, eciu 7 3a0ay peuieHvl 6epHo.
10 Bannos evicmasnsemcs cmyoeumy, eciu 6 3a0ay peuieHvbl 6epHO

8
6
4
2

bannos evicmagnsiemcs cmyoeHmy, eciu 53a0ay peuiensvl 6epHO;
Oannos evicmagnaemcs cmyoeHmy, eciu 43adavu peuieHvl 6epHO,
0annose 8vicmassemcs CmyoeHmy, eciu 3 3a0a4u peuleHsbl 6epHO.
banna evicmagnaemcs cmyoeHmy, eciu 2 3a0adu peuleHsbl 6epHO

1 6ann evicmasnsiemcs cmyoenmy, eciu 1 3adaua pewiena 6epHo;
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KonTposibHbIe padoThI
Onucanue KOHTPOJIIbHOM pabOTHI:

B kaxnoM cemecTpe CTYyAEGHTY HpEACTaBIsIeTCs [JBE KOHTpoJbHbIE paboTel. Kaknas
KOHTpOJIbHAst paboTa cOCTOUT U3 4-5 00BEeMHBIX 33aJaHMi. 3ajauya CUNTACTCS MPABUIBHO PELICHHOM,
€CIIU CTYJIEHTOM IPUBEEHO MOAPOOHOE U MoJIHOE ee pemeHune. Kaxaoe 3ajaHne KOHTPOIbHBIX padboT
Nel,2 ouenuBaercs B 5 6amuioB. Kaxxnoe 3aganue KOHTpOIbHBIX paboT Ne3,4 ouenuBaercs B 4 6aa.

KonTtpouabsnas pa6ora Ne 1
1. Pemuth ypaBHeHHE 2(x\/§ + 1)ydx = xdy,
2. Pemmts ypasuenne(2xy? — 3y3)dx + (y* — 3xy?)dy =0

3. Pemruts ypaBaenue y(y — xy') = /x* + y*
4. Petntsh ypaBHenue xy' = e¥ + 2y’

Kpurepun onenkn (B 0aj1ax)

20 b6annos svicmasgnsiemcs cmyoeHmy, eciu 4 3a0auu peuieHvl 8epHO,
15 6annos evicmasgnaemces cmyoeHmy, eciu 33a0a4u peueHvl 6epHO;
10 6annos evicmasisemcs cmyoenmy, eciu 2 3a0a4u peulesbl 6epHO.
5 bannos evicmasnaemcs cmyoenmy, eciu 1 3a0ava peuwena 6epHo

KonTtpouabsnas pa6ora Ne 2

4

1. Pemuts ypaBHenue:y' — % = x(x —1).
2. Pemmts ypasrenue: y'' (2y + 3) — 2(y')?=0.
3. Pemats ypasuenuexyy' -x(y' )% + y'(y' + y).

4. Pemmuts ypasuenuex((y' )% + e?) = =2y,
Kpurtepun ouenku (B 0an1ax)

20 b6annos svicmasgniemcs cmyoeHmy, eciu 4 3a0auu peuieHvl 8epHO;
15 6annos evicmasgnaemcsa cmyoeHmy, eciu 33a0a4u peueHvl 6epHo;
10 6annos gvicmasisemcs cmyoenmy, eciu 2 3a0a4u peuleHsbl 6epHo.
5 bannos evicmasnaemcs cmyoenmy, eciu 1 3a0aya peuwena 6epHo

KonTpouabHnas padora Ne 3
1. Peruts ypasrenne y(©) + 2y + y®) =,
12} 2
2.Pemnts ypaBHeHue y'' +y = e
3. Pemuts ypaBaenue y'' — 5y'=2x — 3,
4. Pemmts ypasHenue x2y" — 6xy’ + 6y = x,
5.Pemmts ypaBuenne x(x + 4)y"” — 2x +4)y' + 2y = 0.

Kpurepun ouenku (B 0asiax)

20 bannos svicmagnsaemcs cmyoeHmy, eciiu 8ce 3a0ayu peuieHvl 6epHo;
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16 6annos evicmasnsiemcs cmyoenmy, eciu 4 3a0ayu peuieHvl 86epHo;
12 6annos evicmasnsiemcs cmyoenmy, eciu 3 3a0ayu peuieHvl 6epHo;
8 6annoe svicmasnsiemcs cmyoenmy, eciu 2 3a0ayu peuieHvl 8epHo.
4 6anna evicmasnaemcs cmyoenmy, eciu 1 3a0aya pewiena 6epHo.

KonTpoabsHnas padora Ne 4
1. Haiitu o01ee perieHue CucTeMsbl:

Xx=5x+2y+7e”"

y=—4x—-4y
xX'=x+z-y,
2. PemuThb cucTeMy ypaBHeHHH { Yy = x + Yy — Z
zZ'=2x—y
3. UccnenoBars Ha YCTOﬁqHBOCTL:{x, =1+1In(1+2x) —¢e”
y' ' =2x+tg(y)
“6x=5y

4. UccnenoBaTh 0COOBIC TOUKH YPAaBHCHHSY' = w3y

Kpurtepun onenkn (B 0as1ax)

16 6annos gvicmasisemcs cmyoenmy, eciu 4 3a0a4u peuletvl 6epHO;
12 bannos evicmagnsemcs cmyoenmy, eciu 33a0a4u peuieHsvl 6epHO;
8 bannos evicmasnsemcs cmyoeHmy, eciu 2 3a0a4u peuieHbl 6epHO.
4 6anna evicmasniemcs cmyoenmy, ecau 1 3a0aua pewena 6epro

KosnoxkBuym
Onucanue KoJUIOKBUyMa
KounnokBuym npoBoauTcst B KaxaoM cemectpe. CTyIeHTY IPeoCTaBIIsAeTCsl BO3MOKHOCTb OTBETHTh
Ha OJIMH TEOPETUUYECKUI BOIPOC U3 CIIHCKA BOIIPOCOB K KOJJIOKBUYMY.

Bomnpocer qist komuokBuyma Nel

1. 3agaun, npuBosmue K 1updepeHnanIbHbIM ypaBHeHUsAM. [Ipumepsl.

2. [Nonstue nuddepeHmanpHOro ypaBHeHus. Pemenne 1. y. OCHOBHBIE BUBI 1I. Y. : YpaBHEHHE N-TO
NopsiiKa, ypaBHEHHE TIEPBOTO MOPsAKA, YPaBHEHHE OTHOCUTENIBHO JU(PepeHIINAIOB.

3. I'eomeTpuueckasi MHTEpIIPETALMS PEIICHUN . y. : MHTErpajibHble KPUBBIEC, IOJIE€ HAIpPaBIICHUMH,
M30KJIMHBI, METOJ U30KIMH MPUOIMKEHHOTO TOCTPOCHHSI HHTETPATIBHBIX KPUBBIX.

4. 3anava Komm myst nuddepeHmansHOro ypaBHEeHHUs IepBoro nopsika. Pemenue 3agaun Komm.

5. Teopema (Ileano) cymectBoBanusi pemeHus 3agaun Komm s nuddepeHnnansHoro ypaBHeHUs
nepBoro nopsaka. @opmMyaupoBKa U MPUMEpPHI, TPUMEP HeeTMHCTBEHHOCTH.

6. Teopema (Ilukapa) cymiecTBOBaHMS Y €IMHCTBEHHOCTH pemieHHs 3amaun  Komm  ams
g depeHIaTBFHOTO YpaBHEHUS IEPBOTro Nnopsiika. @opMyIupoBKa U IPUMEPHI.

7. llonsiTre 0011ero perieHus u 001ero HHTerpaia qudGepeHIaIbHOr0 YpaBHEHH IEPBOTo MOPSIIKA.
YactHoe pemenue. [Ipumepsi.

8. Iuddepenunanbubie ypaBHEHUs, HHTETPUPYEMBIE B KBalpaTypax. Y paBHEHUS C pa3AesIOIIUMUCS
MEPEMEHHBIMH.

9. OgHOpOHBIE ypaBHEHUS.

10. YpaBuenus B moiHbIx quddepennmanax.
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11. JIuneltnbie ypaBHEHUS MepBOTo nopsiaka. O01ee peneHne JMHESHHOTO OJHOPOAHOTO YPaBHECHHUS.
12. OOmee pemieHHe JTUHEHHOTO HEOAHOPOAHOTO YpaBHEHHUS NepBOro mopsnaka. Merox bepuymim
(Bapmary MPOU3BOJIBHBIX MTOCTOSTHHBIX ).

13. YpaBuenue bepuymiu u cxema ero pemienus. Y paBHeHue Pukkaru.

14. ludpepennmanbaple ypaBHEHUS, HE pa3pelIeHHbIE OTHOCUTEIHLHO TIPOU3BOIHOM: !

1) MeTon BBeEHUS MapaMeTpa;

2) ypaBuenus Jlarpanxka u Kiepo;

3) Teopema CyIIecTBOBaHUS U €IMHCTBEHHOCTH pelieHus 3anaun Koy;

4) ocoOble perieHus.

Kpurtepun onenkn (B 0amnax):

18- 246anno6 evicmasnsiemes cmyoenmy 3a NOJHBLI U PA3BEPHYMbLLL 0OMEem HA 3A0aHHbILL 80NPOC U
npu 6epHO OAHHBIX OMBEMAX HA OONOIHUMENbHbBIE BONPOCDHL.

- 11-176an106 8vicmasnsiemcs cmyOenmy3a NOJIHbIU U PA38EPHYMbLLL OMBEMHA 3A0AHHbBLI 8ONPOCU He
omeemunna 1-200nonHumenbHuIX 60Npoca, 1bO coenanl HenoaHbLLL U/UNU HeuemKull omeem, Ho npu
9MOM OMEemui Ha 6ce OONOIHUMENbHbIE BONPOCHI.

- [-106anna svicmasgnsemcs cmyoeHmy 8 ciyuae, eciu CmyoOeHm 0al HeNOJHbLL OMBeMHA 3A0AHHbIL
80NPOC U He OMBEMUTHU HA OOUHOONOTHUMENbHBIL 80NPOC.

- 0 6annos evicmasnsaemcs cmyoeHmy, eciiu Cmyo0enmHeomeemuina 3a0aHHbll 60NpocC U He Omeemui
HA OONOJIHUMENbHbIEe B0NPOCH .

Bomnpocsl 115 kosmokBuyma Ne2

1. Jluueitusie nuddepennuansase ypapaenns n-ro nopaaka (JIAY) suga x™ + a; ()x™ D +
a,()x™ D 4+t a,_ (Ox' + a,(t)x = f(t). DynnamenTansas cucrema (PCP) perennii
oaHopoaHoro JI/TY.

2. Teopembl O CTPYKType OOLIEro peuieHuss OJHOPOAHOro W HeoxHoponHoro JIAY. Meton
BapHalllK MPOU3BOJIbHBIX TOCTOSHHBIX.

3. JIAY c¢ nocrosinabiMH KO3Qduuuentamu. ®CP u nocrpoeHue o00mero pemieHust
onHopoaHoro JIJIY Ha mnpumepe ypaBHeHusi BTOporo mopsinka x' +ax' + bx =
0.ITocTpoenne 4yacTHOTro penieHus HeogHopoaHoro JIJIY.

4. JluHeiiHble cucteMbl TuddepeHnaibHbIX ypaBHenuii x' = A(t)x + f(t).
DyHIaMeHTAJbHAs CUCTeMA pellleHuil U pyHIaMeHTaIbHAs MAaTPHUIlA PelIeHn it
OIHOPOIHOI cucTeMbl X' = A(t)x .

5. ®opmyJa Kouu o01iero pemeHusi OTHOPOIHOM X' = AXx M HEOAHOPOIHOM cHCTEMBI X' =
Ax + f(t)auddepeHNAIBHBIX YPABHEHHUH ¢ MOCTOSHHBIMH KO3 PHIMEHTAMU.

6. ®opmyJibl 0011IEr0 pelieH sl JIHHEHHOI 0JHOPOIHO CHCTeMbI BTOPOro mopsiaka X' = Ax
(B TepMHUHAX COOCTBEHHBIX 3HAYEHUI U COOCTBEHHBIX BEKTOPOB MaTpulbl A).

7. Kpaesble 3ana4u 15 1 depeHnHaJIbLHBIX YPaBHeHHH. Pa3pemMocTs KpaeBbIx 3a4a4 A
TUHENHBIX TuddepeHanbHbIX YpaBHEHUH BTOPOTO MOPSIIKA.

8. 3anaua 00 n3rnde crepkHs.

9. ABTOHOMHBbIEC YPABHEHUS U cUCTeMbL.CBOHCTBa aBTOHOMHBIX cucTeM. Tpaekropuu
ABTOHOMHBIX CHCTEM M MX OTJIMYHE OT HHTErPAJIbHbIX KPUBbIX.

10. Touku paBHOBecHus (0COOBIE TOYKH) U NIEPUOIUUECKHIE pelieHuUs (IUKIIb) aBTOHOMHBIX
CHCTEM.

11. ®da3oBble npocTpaHcTBau (pa3oBblie MOPTPETHI ABTOHOMHBIX cucTeM. Pa3oBoe MoJie
CKOpPOCTEH.

12. ®a3oBble MOPTPETHI ABTOHOMHBIX YPABHEHUI MEPBOI0 MOPSAKA.

13. ®a3oBble NOPTPETHI JHHEHHBIX ABTOHOMHBIX CHCTEM BTOPOro MOpsiika X' =
Ax Knaccupukanusi 0co0ObIX TOYEK HA IVIOCKOCTH: y3eJl, cels10, GPOKYC, HEHTP.

14. ®a3oBbIe TOPTPETHl HEIMHEHHBIX aBTOHOMHBIX CUCTEM BTOPOTO MOPSAKA B OKPECTHOCTH
0c000if Touku. JInHEeapn30BaHHOE ypaBHEHHE.
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15. ®a30BbIi MOPTPET MATEMATUYECKOTO MasITHUKA.

16. Ilonsitue ycroitunBocTH no JissnyHoBy pemennii nugdepeHnnaabHbIX
YPABHEHUIl. ACUMITOTHYECKAS] YCTOHYUBOCTH. CBOWCTBA yCTOMYMBOCTH HYJIEBOT'O PEIICHUS
auHelHoro ypaBHenus X' = qx npu q<0, ¢>0 u q=0.

17. Ilpu3Haku yCTOMYMBOCTH HYJI€BO TOYKHM PABHOBECHS JIMHEHHBIX ABTOHOMHBIX CHCTEM
x = Ax.

18. [Ipu3HaKu yCTOYMBOCTH TOYEK PABHOBECHSI HEJIMHEHHBIX ABTOHOMHBIX CHCTEM X' =
f(x).

19. YcroitunBoCTh TOUEK PABHOBECHS MaTEMATHUYECKOIO MasITHUKA.

20. YcroitunBbie MaTpulibl 1 MHOTOWICHBI. Teopema CronoJsa. Kpurepuii Payca-I'ypBuua.

21. Cetku u cerounsle pyHKuMU. MIHTEeprionmpoBanue GyHKIMA. HTepIONAInOHHbI MHOTOUWIEH
Jlarpanxa.

22. OCHOBBI YHCJICHHBIX METO/I0B pemieHus 3anaun Komm. [IpubnimkeHHOE CeTOYHOE pellieHue.
OmmbKa JUCKpETHU3AIHIH.

23. Metopa Jiinepa u meton Pynre-Kyrra. OgHomarossle 1 MHOTOIIArOBbIE METO/BI.

24. YCTOMYMBOCTh JHHEHHBIX MepuoandYeckux cucrem X' = A(t)x. MaTpuia MOHOIPOMHH.
MyJabTHILIHKATOPBI.

Kpurtepun onenkn (B 0amnax):

11- 166anno6 eblcmasnsiemcs cmyoenmy 3a NOJHbII U PA3BEPHYMbLL OMEEMHA 3A0AHHbLI 80NPOC U
npu 6epHO OAHHBIX OMBEMAX HA OONOIHUMENbHbBIE BONPOCDHL.

-4-100an106 8vicmagnsiemcs cmyoeHmy3a NOIHbIL U PA36EPHYMblL OMBEeMHA 3A0AHHbII 60NPOCU He
omeemuana 1-200noaHumenvHvlx ONPoOca, 1Ub0 cOenan HenoaHblU U/ UNU HeYemKUuti omeem, HO npu
9MOM Omeemul Ha 8ce OONOJIHUMENbHbIE BONPOCHL.

- [-46anna evicmasnsiemes cmyoenmy 8 ciyuae, eciu Cmyo0eHm 0al HenoJHbl OMEemHa 3a0AHHbLU
80NPOC U He OMEEMUNHU HA 0OUHOONOTHUMENbHBIL 80NPOC.

- 0 6annos svlcmasnsaemcs cmyoeHmy, eciu CmyO0eHmHeomeemuIHd 3a0aHHbIL 6ONPOC U He OMBEEMUL
Ha 0ONOJHUMeNbHble 80NPOCHI .

5. YueOHO-MeTOAUYeCcKOe U MH(POPMAIIMOHHOE 00ecTieYeHre JUCHMIITTHHBI

5. 1. IlepeyeHb OCHOBHOM M JOMOJHUTEIbHON YU4eOHOI JIUTEpaTypbl, HEOOXOAUMOM I
OCBOEHUS TUCHHUILINHBI

OcHoBHas1 iuTEpaTypa

1. FOmarynoB M. I'. O6bikHOBeHHBIE U depeHnanbabie ypaBHeHus. Teopus u npuioxenus. M. -
Wxeck: M3n-Bo PXJ[, 2008. ISBN 978-5-93972-652-8. JlocTynm K TEKCTy BO3MOXEH Yepe3
Onexrponnyrooudmmoreunyto cucremy (ObC) baml'y, URL :https://bashedu. bibliotech. ru

2. FOmarynos M. I'. Beenenue B Teoputo quHamudeckux cucreM. — CII6. : UzparenscTBo «Jlanby, 2015.
— 272 c. ISBN 978-5-8114-1799-5. JlocTyn K TEKCTy BO3MOXKEH 4epe3 DIEKTPOHHYIOOHOIMOTEUHYIO
cuctemy (3BC) baml'V, URL : https://bashedu. bibliotech. ru/loctynen Takxe depe3DNeKTPOHHO-
6ubnuoreunyio cucremy usnarensbcrsa "Jlanp", URL: http://e. lanbook. com/.

3. AnwsceBud, JI. A. /luddepennumansabsie ypaBHEHUS [ DIEKTPOHHBIN pecypc] : MpakTUKyM / AJbceBUY

JI. A. — MuHck : "Bpinas mkona", 2012 . — 384 c. — JlocTyn K TEKCTY 3JEKTPOHHOIO M3JaHUS
BO3MOJKEH 4Yepe3 DIJIEKTPOHHO-OMOIMOTEUHYI0 CUCTEMY «YHHUBEpcUTeTcKas Oubiamoreka onliney .—
ISBN 978-985-06-2111- 978-985-06-2111- 978-985-06-2111- 978-985-06-2111-5 .— <URL:

http://www. biblioclub. ru/book/135999/>.
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4. bubukos, 0. H. Kypc 00bikHOBEHHBIX TU(DPEpeHIINATBHBIX YpaBHEHHUH [DNIEKTPOHHBIN pecypc] :
yueoHoe nocodue / FO. H. bubukoB. — Dnexrpon.nan. — Cankrt-IletepOypr : Jlans, 2011. — 304 c.
—JlocTyneH 4epe3DNeKTPOHHO-OMOIMOTEUHYI0 cUcTeMy wu3aaTenbcTBa "Jlanp", Pexum mocryma:
http://e. lanbook. com/.
5. @umunmoB A. @. CoopHuk 3amay o qudepeHnuanbapM ypaBHeHUsIM. M. ; MbkeBck: U3n-Bo PX/I,
1998 (35 5k3)

JonoHuTebHAS IUTEPAaTypa:

1. Eropos, A. U. Kinaccupukanus peneHuii 00bIKHOBEHHBIX AU PepeHIMANLHEIX YPAaBHEHHI
niepBoro nopsinka / A. W. Eropos. - Mocksa :@usmatiur, 2013. - 108 c. : ui. - bubmwmorp. : c.
105. - ISBN 978-5-9221-1489-9 ; To xe [Dnexktponnsiii pecypc]. - URL: http://biblioclub.
ru/index. php?page=book&id=275303

2. Puibakos, K. A. OGsikHOBeHHbIE AU depeHnaibHbe ypaBHeHus: [IpakTHaeckuii Kype :
yuebnoe mocodue / K. A. Pribakos, A. C. SIkumoBa, A. B. [1antenees. - Mockaa : Jloroc, 2010.
- 384 c. - (HoBas yauBepcurerckas onbmuoreka). - ISBN 978-5-98704-465-0 ; To xe
[DnexTponnsblit pecypc]. - URL: http://biblioclub. ru/index. php?page=book&id=84753

5. 2. [lepedyennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTEepHET» U
NMPOrpPaMMHOI0 o0ecredeHnsl, He0OXOAUMBbIX /1JIsl OCBOCHHS M CUUILIUHbI

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. [loroop Ne 104 ot
17.06.2013r. Jlutien3uu 6eccpoyHEbIE.
2. Microsoft Office Standard 2013 Russian. /foroBop Ne 114 ot 12.11.2014 1.

JInuensunbeccpovHbIe.

CoOcTBeHHas Perucrparnus
AJICKTPOHHAS . B bubmuoteke
ABTOPHU30BaHHBIN
DIEKTPOHHO- O6ubnnoTeka yueOHbIX U OCTYII 110 baml'V,
OnbIuoTeyHas HAYYHBIX 3JIEKTPOHHBIX M ., |[manbHeUIui .
. apoJIIo U3 JII000H https://elib.bashedu.ru/
cucrema «Ob W3JIaHUH, KOTopast JOCTYyT U3
TOYKH CETU .
baml'V» BKJIFOYAET U3TAHUS JIF000H TOYKH
o HNurepHer
npernoaaBareneit ceTH
bamly NutepHer
Peructpanus
., M3 CEeTH
DJIEKTPOHHO- ABTOPU30BaHHBIN
baml'V,
OnbmuoTeyHas [TonnorexkcroBast B/l  moctym o oo
., [ManpHEeUIui S
2 cuctema y4eOHBIX U HAYYHBIX  [apOJIIO0 U3 JII000H OCTYIT W3 http://www.biblioclub.ru/
«YHHUBEPCUTETCKAsA DJIEKTPOHHBIX U3JaHUIM TOYKHU CETH yv
. 000 TOUKH
oubmoTeka online» NuTtepuer
ceTH
WNHTtepHer
Peructpanus
., M3 CEeTH
DJIEKTPOHHO- ABTOPU30BaHHBIN
baml'V,
OnbmuoTeyHas [TonnorexkcroBast B/l  moctym o oo
., |[manpHEeUIui
3cucreMa y4eOHBIX M HAYYHBIX  TApOJII0 U3 JIFOOOM OCTYIT W3 http://e.lanbook.com/
U3/1aTENbCTBA DIIEKTPOHHBIX U3IaHUN TOYKHU CETH !
000 TOUKH
«JlaHb)» NutepHer
ceTH
WNHuTtepHer
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6. MaTepuajibHO-TeXHUYeCKas 0a3a, He0OX0AMMAas ISl OCYLeCTBJICHUS 00pPa30BaTEeIbHOI0
npouecca no JMCUMIUInHE

HaunmenoBanue crenuaJbLHbBIX
NOMeIeHU W TMOMeIleHUuH s
CaMOCTOSITe/IbHOM PadoThI

OCHAaIIEeHHOCTH CNeNHAJIbHBIX
NnoMelleHUii 1 MoMelleHu ! AJ15
CaMOCTOSITe/IbHOM PadoThI

[Tepeuenn
JIALIEH3UOHHOT'O
MIPOTPaMMHOTO
obecrneucHUs.
PexBu3uth
MOATBEP K IAIOIIETO
JIOKyMEHTa

1. yuebnaa ayoumopusa ona
npogeodenus 3aHAmuIl 1eKYUOHHO20

muna: aymutopun Ne 523, 515
(pusmar koprryc - yueGHOE).

2. yuebman  ayoumopusa 011
npogeoenus 3anaAmul

CeMUHAPCKO20 muna: ayautopuu No
511, 527, 522 (¢u3mar kopmyc -
y4yeOHoe).

3. yuebnaa  ayoumopus 011
npoeeoenusn 2PYRROGBIX u
UHOUBUOYANbHBIX KOHCYIbMAUUIL:
aymutopun  Ne 515, 523, 527,
522(¢pu3mat kopmyc - yueOHoe).

4. yuedonan  ayoumopusa 01
meKyuieco KOHmpona u
NPOMENCYMOUHOU  ammecmauuu:
aynutopuun  Ne 515, 523, 527,

522(dusmar xopiryc - yueOHOE).

5. nomewenunons
CamMocmoamenvHol pabomol:
ayauropus Ne 426 (¢puzmat xopmyc -
y4eOHOE), YHTAIbHBIA 3am N2
(¢pusmar xoprryc - yaebHOE)

Ayauropusi Ne511
VYyeOHas MmeOelb, TOCKa HaCTCHHAS
MeJIOBasi, MYJbTUMEINA POCKTOP
Mitsubishi EX 320U 3D 2.4kr., 3kpan
Ha mratuBe DraperDiplomat (1:1)
84/84* 213*213 MW, KoMIIbIOTED B
cocrage: cucteMHsbIil 6ok DEPO
460MD/3-540/T500G/DVD-RW,
MouuTOop 20".

Aynurtopusi Ne 515
Vuebnas mebeib, TOCKa HacTeHHAas
MeJI0Basl.

Aynutopus Ne 523
VYyeOHas MeOelb, TOCKa HaCTCHHAS
MeJIOoBasl.

AynuTopusi Ne 527
VuebHasg mebeib, TOCKa HacTeHHAs
MeJI0Basl.

Ayaurtopusi Ne522
VYueOHas meOeb, J0CKa,
MEePCOHATIbHBIN KOMITBIOTEP
LenovoThinkCentre A70z
IntelPentium E 5800, 320 Gb, 19" —
13 ., koraummonep LessarLS/LU-
H24KB2.

YuranbHbId 3271 Ne2
YyeOHast meOenb, yueOHO-HATIISTHBIE
mocoOusi, CTEHA 1O  IOXKapHOU
0€30IaCHOCTH, MOHOOJIOKH
CTallMOHapHble — & WIT, mpuHTEp — 1
IIT., CKaHep — 1 miT.

Aynutopusi Ne 426
VYueOHas meOeb, J0CKa,
MIePCOHAIbHBIC KOMITHIOTEPHI
cucteMHbIi 0110k /Core 15-7400 (3.0)
/ BGb/HDD1Tb/ 450W/Win 10 Pro/
Knasuarypa USB. Meims USB/ LCD
Mownutop 21,5” — 14 it

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade.
JHorosop Ne 104 ot
17.06.2013 r. JIunenzuu
OeccpouHbIe.

2. Microsoft  Office
Standard 2013 Russian.

Horoop Ne 114 ot
12.11.2014 T.
JInuensundeccpovHbIe.
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[Tpunoxenue Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE

YYPEXJEHUE BBICHIET'O ObPA3OBAHUA

«BAIIIKUPCKUI T'OCY JAPCTBEHHBII YHUBEPCUTET»
OAKVIIBTET MATEMATUKU 1 THOOPMALIMOHHBIX TEXHOJIOI' M

COJIEP)KAHUE PABOYEN ITPOT'PAMMBI

JUCHUITIINHBI ﬂud)d)epenuuaﬂbnbze YPABHEeHUA

(HaMMEHOBaHUE TUCITUTIINHBI )
OYHas

tdopma obyueHus

Bun padorsl

O0BbeM JUCHUTIINHBI

O6mas Tpynoemkocts auctuiuinabl (3ET / gacoB) 6/216
Y4eOHBIX 9YaCOB Ha KOHTAKTHYIO PabOTy C MpernoaaBaTesIeM:
JEKIUHU 52
PAKTUYECKUX/ CEMUHAPCKUX
71a00paTOPHBIX 50
Ipyrux (TpymnmnoBasi, UHIUBUyadbHas KOHCYJIbTALUSI U UHBIE BUJIBI
y4eOHO 1esTeNbHOCTH, IIpeIyCcMaTpUBaloIIne paboTy 00ydaronmxcs ¢
npenoaasareneM) (PKP) 1,9
Y4eOHBIX 4acOB Ha CAMOCTOSTENhHYIO paboTy oOyuatomuxcs (CP) 59,3
Y4eOHBIX 4acOB Ha MOATOTOBKY K
sKk3aMeny/3adery/muddepennnpoBannomy 3adety (KoHTposib) 52,8

@OpMBI KOHTPOJIA:
Dk3ameH4 ceMecTp
3aueT 3 cemecTp
PI'P 4 cemectp
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dopma n3yuyeHus

OcHoBHas 1 dopma
MaTCpraJIoB. JICKINH, JOTIOJTHHUTEN TEKYIIEro
MPAKTUYECKUE 3aHSITHSI, bHAS KOHTDOJIST
No ceg[m;apcm/le 3a1;gmﬂ, JUTEpaTypa, 3anaHus Mo yCIIEBAEMOCTH
W Tema u conepxanue cgi/[oocgojﬁiiﬁai p;g;’;’a PEKOMEHIye | CaMOCTOSTENbHOM padoTe | (KOJIOKBHYMBI,
Mast CTYJCHTOB KOHTPOJIbHBIE
U TPYJI0OEMKOCTH (B yacax) CTy/IeHTaM paGoTh,
[P/ e | cp (HOMepa u3 KOMITHIOTEPHBIC
JIK | CEM CIIHCKA) TECThI U T. I1. )

1 2 3 4 5 6 7 ] 9

1. | BBoaubie mousitus. [lorstue nuddepeHnnanbHOro 2 2 10, | 1,4, 5, non. | peuieHue 3aaa4 Kontponbhas
ypaBHEHHUS W €ro penieHus. | eomerpudeckas 3 14,7 [5] Nel-6, Ne 15, Nel6 (a, | pabora, PI'P,
UHTEpIpETalys PEIICHUN: WHTErpajbHbIE KPUBBIE, 0), Ne 17-20, Ne30, Ne 33, | KOJIIOKBHYM,
moJsie HaIMpaBJICHUH, W30KJINHEI. Cucrema Ne36, Ne 36, Ne 37-45; 3a4eT, SK3aMeH
muddepeHIranbHbIX YPaBHEHUH.

3agaya Komm. Teopembl CyliecTBOBaHUS U
€AMHCTBEHHOCTHU perieHus 3a/1auun Kommn.
HenpepbiBHas 3aBUCUMOCTH PEIICHUI OT MapaMeTPOB
Y HaYaJbHBIX JaHHBIX. OcOOBIe perieHusl.

2. | InddepenunaibHbie ypaBHeHus, | 16 16 12 | 1,4, 5, non. | pemenue 3aagau KoHnTponbHas
HHTerpupyemMbie B KBAApaTypax. JjeMeHTapHbIe 4,7 [5] Ned425, No426, Ned27, | pabora, PI'P,
npueMbl  MHTErPUPOBAHUA.  YpaBHEHUA  C Ned28,  Ne429,  Ned45S, | KOMIOKBUYM,
pa3ACISIOMKUMUCA ~ TIEPEMEHHBIMH,  OJHOPOIHBIE Ne456, Ne457,  Ned58, | 3auer, ’k3aMeH

ypaBHEHHs, YpaBHEHUs B OJIHBIX Auddepennunanax,
WHTETPUPYIOIINI MHOKHUTENb, JTUHEMHOE ypaBHEHHUE
[IEPBOTO IOps/Ka, ypaBHeHUs bepHyinu u Pukkarn.
VpaBuenuss Jlarpawxka u Knepo. VYpaBHeHus,
JIOITyCKAIOILUE TOHMKEHHUE MTOPAIKA.

Ne463, Ned64, Ned65, Ne
466, No 477, Ned481, Ne4B2,
Ne 483,

No241, No242, No243,
Ne244, Ne245, Ne246,
No251, No252, No253,
No254, No255, No267,
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Ne268, No287,

JInneiHnie auddepennuanbubie | 12 12 12 | 1,4, 5, non. | Pemenue 3amau KonTponbnas
ypaBHeHMs. JIMHENHbIE ypaBHEHUSA N-TO IOPSAIKA; 4,7 Ne501, Ne502 pabora, PIP,
OJIHOPOJHBIE W HEOJHOPOJHBIC ypaBHEHHUs. 3amada NoST1,  Ne512,  Ne513, | KOJUIOKBUYM,
Kommu. ®ynpgameHTanbHas  cuUcTeMa  pelIeHUM Ne514,  Ne515, Ne516, | nk3ameH
OJTHOPOJIHOTO YpaBHEHHUS. Onpenenurenb No549,  Ne550,  NeS551,

Bponckoro. Teopemsl 0 cTpyKType 0OOIIEro pereHus Ne552, Ne 575, Ne576,
JIMHEMTHOTO ~ OJHOPOAHOTO M HEOJHOPOJHOTO Ne577, Ne578, Ne 582, Ne
ypaBHEHMH. Mertonq  BapualMu — IPOU3BOJIBHBIX 583, Ne 584.

MOCTOSTHHBIX.

JIuneiinbie g depeHnranbHbIe
YpaBHEHUSIN-TO nopsijKa c MOCTOSIHHBIMH
KO3 PHUIHEHTAMH.

KpaeBbie 3amaun 11 TMHEHMHBIX
mudQepeHIranbHbIX YPaBHEHUH BTOPOTO

CucremblinHeiHbIX U depeHHaTbHBIX 12 12 | 1,4, 5, non. | Pemenune 3amaq: KonTponbnas

ypaBHeHuii. @DyHkiuu or wMarpuil; wMarpuyHas | 10 4,7 [5] Ne786, Ne787, Ne788, | pabora, PI'P,
JKCIOHEHTA. JInneiinnie OJTHOPOJHBIE u No789,  Ne789,  Ne790, | KOJIOKBUYM,
HEOJHOPOAHBIE  CHUCTEeMBI  Au(epeHIInaTHLHBIX No802,  Ne803, Ne826, | sx3ameH
ypaBHeHU. DyHIaMeHTaIbHAsl CUCTEMa PEIICHU U No828, No 829, Ne830,
(dbyHIaMeHTalbHAs MaTpHIa PELIeHUH OJHOPOJHOMN Ne846,  Ne847,  Ne848,
cucteMbl. DopMysbl OOIIEr0 pEImICHUs] JTUHEHHON No849
CHCTEMBI C MTOCTOSIHHBIMH KO3 duuneHTamu. Metos
BapHalllK MPOU3BOJIbHBIX TOCTOSHHBIX.
ABTOHOMHBbIE YPABHEHUS M cUcTeMbl. Da3oBbIe 10 8 12 11,2,3,5, Ne965,  Ne967, Ne969, | KontposnbHas
MPOCTPAHCTBA U ()a30BbIC TPACKTOPUU aBTOHOMHBIX aom. 1-3 Ne971, Ne973,  Ne979, | pabora, PT'P,
cuctem. dazoBoe nosue ckopocreit. Touku No982,  Ne984,  Ne986, | KOIOKBUYM,
paBHOBecHsI (0cOObIE TOUKH) U IEPUOTUIECKUE Ne988, Ne990[5] 9K3aMeH

pewenus. @azoBbie MOpTpeThl. Pa30BbIE MOPTPETHI
ABTOHOMHBIX YPaBHEHUH IIEPBOrO MOPSAIKA U
JUHEIHBIX ABTOHOMHBIX CUCTEM BTOPOTO MOPSIIIKA;
KiaccuuKanus 0COOBIX TOUEK: y3ell, celio, hOKycC,
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LEHTP.

YCeToHYMBOCTD. Y CTOMYMBOCTD MO JIAMYyHOBY 1 18 12 11,2,3,5, Pemenne 3amau; KonTponbnas
ACUMIITOTHYECKasl YyCTOMUYUBOCTh pEIICHUMN 18 aom. 1-3 51Ne882, Ne883, No884, | padora, PI'P,
muddepeHnranbHbIX YypaBHeHHH. [locTaTounbie No885,  Ne®90, Ne891, | KOMIOKBUYM,
YCIJIOBUSI yCTOMYMBOCTU TOYEK PABHOBECHUS Ne894,  Ne899,  Ne900, | ak3ameH
ABTOHOMHBIX CUCTEM; YCTOMYUBOCTD MO MEPBOMY Ne907, Ne908, Ne914,
npubmmxenuto. Kpurepuit Payca-I'ypsumna. Ilonstue Ne915, Ne916, Ne925, Ne
dbyuknun JlsmyHoBa. 926, Ne932, Ne933, Ne934,
Ne935

JInnamuueckue cucreMbl. [IoHsITHE TUHAMUYECKOU 2 1,2,3,5, VYopaxuenus 1. 2-1. 1. 6 KOJUIOKBUYM,
cuctemsl. [Ipumepsl: moaenn ManbTyca, aom. 1-3 rnasel 1 [2] AK3aMeEH,
®epxroinbera, Jlorku-Bonsreppa, Ban-ngep-Ilons,
JlopeHnia. ATTpakTOpbl TMHAMUYECKUX CUCTEM.
Bcero uacos: 68 68 70,

3
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I[Hd)d)eDeHHI/IaHBHBIG YPaBHCHUA

PeliTUHr-IJIaH TUCHUIIINHBI

Hanpasnenue nogrorosku 01. 03. 01 MaremaTtuka

Kypc 2 ,cemectp 3

Peiitunr-mnan Nel (3ager)

Ipuiioxkenne 2

Buab1 yueoHoii bann 3a Yucio bannel
eATeJIbHOCTH CTYJACHTOB KOHKPETHOE | 3aJJaHui 3a = =
e YA p A MunumanbHblid | MakCuMabHBIN
3a/laHne ceMecTp
Monayas 1. .AudPepennuanbubie ypaBHEeHHUS EPBOro
NOpPSAKA
Texkymuiit KOHTPOJIb
PT'P Nel 3 12 0 36
Py0e:xkHblii KOHTPOJIb
1. IluceMeHHast KOHTpOJIbHAA | 5 4 0 20
paboralNel
Mopnyas 2. luddepeHunanbHbie ypaBHEHHs
Hepa3pelleHHble OTHOCHTEJIBHO POU3BOAHBIX.
JAuddepennuaibabie ypaBHEeHHs BBICIIUX NOPAIKOB
Tekymuii KOHTPOJIb
KommokBuym Nel 24 1 0 24
Py0eskHblii KOHTPOJIb
1. ITucbmMeHHast KOHTpOJIbHAA | 5 4 0 20
pabota Ne2
IHoompurenbHbIe 0aIIBI
Crynenueckas onummnuazia
WU KOHKYpPC pedeparos,
myOMUKaIus CTaTeu, 0 10
penieHue 3a1a4
MTOBBIIIEHHON CI0KHOCTH
IHocemaemocTthb (02J171bI BBIYUTAKTCA U3 00111l CyMMbI HA0OpPaHHBIX 0AJ1J10B)
1. IlocemecHKE IEKIIUOHHBIX —6
3aHATUN
2. Tlocemenue
MIPAKTUYECKUX ~10
(ceMHHapCKUX,
J1a00PATOPHBIX 3aHATHIA)
HUTorosniii KOHTPOJIb
1. 3auer
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PeliTHHr-IJIaH TUCHUIIIHHEI

JluddepeHaIbHbIE YDAaBHEHUS

Hanpasnenue noarorosku 01. 03. 01 Marematuka
Kypc 2 ,cemectp 4

Peittunr-nnan Ne2 (ax3amen)

Bunabl yueOHo# gesiteqibHocTH | bay 3a Yucno banier
CTYAEHTOB KOHKPETHOE | 3aJaHui > >
ya b A MunumaneHbli | MakcuMallbHBIN
3aJaHue 3a
ceMecTp

Monayas 1/Iuneiinbie nuddepeHunaibHble YyPABHEHM .
Cucrembl 1updepeHIHAIBHBIX YPABHEHUH

Texkymuii KOHTPOJIb

1. PI'P Ne2 2 9 0 18

PyOe:xHbIN KOHTPOJIb

1. IluceMeHHast KOHTPOJIbHAS 4 5 0 20
pabota Ne3

Mopnyas 2. YcroitunBocTh. ®a30Bble NOPTPETHI

Texkymuii KOHTPOJIb

KosmokBuym No2 16 1 0 16

Py0exHbIii KOHTPOJIb

1. ITucbMeHHast KOHTPOJIbHAS 4 4 0 16
pabota Ne4

IHoompureabHbie 0B

Crynendeckas onumnuaga win
KOHKYpC pedepaTos, 0 10
nyOnuKanus crarei, pernenue

3a]1a4 TIOBBIMICHHOHN CIIOXKHOCTH

IHocemaemocThb (02J171bI BBIYUTAKTCA U3 00111l CyMMbI HA0OpPaHHBIX 0AJ1J10B)

1. ITocelienne JIEKIIMOHHBIX 0 _6
3aHATUH

2. Ilocenienne NpakTUUECKUX

(ceMuHAPCKUX, JTaA0OPATOPHBIX 0 -10
3aHSITUN)

HUTorosplii KOHTPOJIb

1. 3auer

2. DK3aMeH 0 30




