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I. AHHOTAIIUA

1. Heanb 1 32124 JUCUUIJINHBI

Heabro ocBoenus auctuiuimabl «uddepennnanbubie ypaBHEHUSD SBISETCA
MOJlyueHHWE 3HAaHUW TI0 METOJaM pEIIeHUs OOBIKHOBEHHBIX au(QepeHIInanbHbIX
ypaBHeHUH, Heooxoaumbix st ocBoenust OOII u nocnegyromeit mpodeccuoHanbHON
NEATEIIBHOCTH.

3agayaMm OCBOEHUS TUCLMILIAHBI SBISIOTCS:

npuoOpeTeHNe 3HaHWM M HABBIKOB PEIICHMS 3aJlad MO CIEIYIOUUM pasjesam:
npocreiimme  audPepeHInanbHble  ypaBHEHUs, JIMHEWHbIE IudQepeHraibHbIe
YpaBHEHUS BBICHIUX MOPSIKOB U JUHEHHbIE cUCTeMbl TU(depeHInaIbHBIX YpaBHEHUM
C TMOCTOSIHHBIMU KO3(P(UIIMEHTaMH, yYpaBHEHUS B YACTHBIX IMPOU3BOJIHBIX IEPBOTO
MOPSIZIKA.

2. Mecto nucuuniannbl B cTpykrype QOII

Hucnunmaa — «luddepennuanbible  ypaBHEHHs» U3y4aeTcss B MOJYJE
Marematuka bnoxka 1. Jluciuniaunel o0si3aTenbHol yacTty yaebHoro miana OOII.

JucnuninHa u3zydaercs B 4 ceMecTpe U ClenyeT 3a JUCHUIUIMHAMU «JIuHeiHast
anredpa W aHaJUTHYECKass TeoMeTpusi» u «MaTeMaTHYecKuid aHaau3» M SABISIETCS
OCHOBOIOJAraromeil aas MocHeAyoUMX 0a30BbIX Y4eOHBIX KypCOB, a Takxke AJis
JUCLMILIUH MO YIIIyOJIEHUIO MPO(heCCHOHATBHBIX KOMIIETEHIINUH.

Jns  ocBoeHuss AWCHMIUIMHBI OT CiylaTesned TpeOyroTcs — Ccleayroliue
MpEeBAPUTEIbHBIC 3HAHUS U HABBIKH M3 KypCOB MAaTEMaTUYECKOTO aHAJIN3a U JTUHEWHON
anreopsl: nuddepeHrpoBaHie U MHTErpupoBaHUe (YHKUMA OJHOM MepeMEHHOM,
CBOMCTBA OIpPEICIICHHBIX UHTETPaIOB, BEIUMCIECHUE U CBOMCTBA YACTHBIX MTPOU3BOAHBIX
u auddepeHuanoB (QyHKIIUH MHOTUX MEPEMEHHBIX IMEPBOTO M BBICIIUX TMOPSIKOB,
anreOpanyeckue orepanuud HajJ MaTpUulaMHd, BBIYHUCIEHUE COOCTBEHHBIX YHCENT H
COOCTBEHHBIX BEKTOPOB KBaJIpaTHBIX MATPHII, OOIIHE CBOWCTBA JIMHEWHBIX MPOCTPAHCTB
Y JITHEWHBIX OMEepPATOPOB.

Hucuunnuna «Juddepennmanbaple  ypaBHEHUs»  00ecleurBaeT H3y4YeHHE
craenyomux aucuuiuine: «Teopetnueckas MexaHuka» U «JIMHENMHbIE U HEJMHEHHBIE

ypaBHEHUS QUBUKNY.



3. O0bem aucuuIUIMHBI: 4 3aueTHble enuHUIB], 144 akageMHUYeCKHUX dYaca, B

TOM YHUCJIE.

KOHTAKTHAs ayJAuTOpHasi padora: nexiuu 16 yacos, npakTudyeckue 3aHatus 48

YacoB,;

camMocTosiTeibHast padora: 80 yacoB, B TOM YHCIJI€ KOHTPOJIb 27 4acoB.

4. Ilnanupyemblie pe3yJbTaTbl 00yUeHHs] MO JIMCUMILINHE, COOTHECEHHbIE C

INIAHUPYEMBIMHU peE3yJibTaTaMUd 0CBOCHUS Oﬁpa3OBaTeJII)HOI71 nporpaMmmal

[Tnanupyemble pe3ynbTaThl OCBOCHHS
00pa30BaTeNnbHON MPOTrpaMMBbI

(popmupyemMbie KOMIIECTCHITHH )

HJIaHI/IpyeMBIe PE3YJIbTAThI 06yquI/151 IO AUCHUIITIMHEC

VK-1. CnocobGeH oOCymecTBIATh IOUCK,
KPUTHYCCKHUI aHAJIM3 U CUHTE3 MH(OpMaIuH,
MPUMEHSATh CUCTEMHBIN MMOJIXO0/ JI PELICHUS
MOCTABJICHHBIX 3a]1a4

VYK-1.1. Ananmsupyer 3amady, BBIICISS €€ 0a30BbIC
COCTAaBJISIFOLIME,;

VYK-1.2. Onpenensier, UHTEPIPETUPYET U PAHKHUPYET
uH(pOpMAaIIHIO, TpeOyemyto JUTSt peuieHus
IIOCTaBJICHHOM 3aJa4H.

VK-1.5. PaccmarpuBaeT u IpejjiaraeT BO3MOXHbBIE
BapHaHThl PEUIEHMs] IOCTaBICHHON 3aJa4uu, OLEHUBas
MX JTJOCTOMHCTBA M HEJOCTATKH.

OIIK-1. CmnocobGeH mnpuMeHsATh 0a30BbIE
3HaHUs B 00J1aCTH GU3UKU U PAAUOPHU3UKU U
UCTONB30BaTh HMX B  MPO(ecCHOHATLHOU
JeSTeNbHOCTH, B TOM 4Hcle B cdepe
IIE€JarOTUYECKOMN JESITEIIBHOCTH.

OIIK-1.1. Ilpumenser 6a3oBble 3HaHHS B oOJacTu
($U3MKO-MaTeMAaTHUYECKUX HAayK Ui pelIeHHs 3a/1ad
PO eCCUOHAILHON JESTEIHHOCTH.

5. ®opMa NpoOMeKYTOYHOM ATTECTALMU M CEMECTP NMPOXO0KICHUS

JK3aMeH B 4 ceMecTpe.

6. SAI3bIK MpenogaBaHusA. PyCCKUI.




Il. Conepxxanue IMCHMIIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM (pa3gesiam) ¢

YKazaHue€M OTBCACHHOI0O Ha HHUX KOJIUYECTBA aKaJCMHUHYCCKUX YaCcOB U BHU/I0B

Y4eOHbIX 3aHATHH.

1.l cTyAeHTOB 04HOI (pOpMBI 00yUeHHS

VYyeOHast mporpaMMa — HAMMEHOBAHHE Bcero KonrakTHas pabora Camocros
pa3esioB U TEM (uac.) (uac.) TeIbHAast
paborta, B
TOM YHCJIE
Kontpons
(dac.)
Jlexuun IIpakTuueckue
3aHATHUS
BCEro | B T.4. | BCero |B T.U.
I1I1 I1I1
1. OO01111€e TOHATHA. 8 1 4 3
HNHTerpupyemble TUIIBI YpaBHEHHI IIEPBOTO
MOpSANKA,  pa3pelieHHble  OTHOCUTEIHHO
IIPOU3BOJHOM.
2. Bonpocs cymectBoBanus  pemenuit | 10 2 5 3
YpaBHEHH TIEPBOTO TOPSIIIKA, Pa3peIeHHOTO
OTHOCHUTEIILHO MPOU3BOIHOM
3. VYpaBHeHus mepBoro mnopsaka, He | 14 2 6 6
pas3pelIeHHble OTHOCUTENIBHO MPOU3BOAHOM
IIpomesicymounoe ammecmayuonmoe 2 2
3auamue
4. Muddepenunanbuble ypaBHeHUs Bicnx | 14 2 6 6
TTOPSIIKOB.
5.0011as Teopus TUHEMHBIX 16 3 6 7
¢ depeHInaIbHbIX YPAaBHEHHUH
6. YUacTHbIE BUIBI IMHEHHBIX 15 2 5 8
¢ depeHInaIbHbIX YPAaBHEHHM
7.CuctemMbl OOBIKHOBEHHBIX 18 2 6 10
¢ depeHIaTbHBIX YPABHEHHI.
8. YpaBHEHUS B HaCTHBIX TPOU3BOIHBIX 18 2 6 10
MIEPBOTO MOPSIIKA
IIpomesicymounoe ammecmayuonHoe 2 2
3auamue
9K3aMeH 27 27
HUTOI'O: 144 16 48 80
I11. O0pa3oBaTebHbIE TEXHOJIOTHH
YuebHas mporpamMmax- Bup 3anstus OO6pa3zoBaTeabHbIC TEXHOJIOTHU
HAaMMEHOBAHME PA3JIENIOB U TEM
1. OGmmue noHATHSL. Jlexyuu, npaxmuueckue | Akmuenoe cryuwanue.
Wuterpupyemblie TUIIBL | 3AHAMUSL I'pynnosoe  pewenue 3adau.
YpaBHEHHUI TMEPBOro MOPAIKA, Pewenue UHOUBUOYATILHBIX
paspelIeHHbIe OTHOCHTEJIBHO 3a0au




IIPOU3BOJHOM.

2. Bonpocsl cyiiecTBOBaHUS Jlexyuu, npaxmuuyeckue | AkmugHoe cyuanue.

pelieHU ypaBHEHHH TEPBOTO | 3aHAMUS I'pynnosoe  pewenue 3adau.

MOPAIKA, pa3pereHHoro Pewenue UHOUBUOYATILHBIX

OTHOCHTEJIEHO ITPOU3BOIHON 3a0ay

3. YpaBHeHus mepBoro mopsijka, | Jlexyuu, npaxmuyeckue | AkmugHoe cyuanue.

HE pa3pelICHHBIE OTHOCUTEIBHO | 3aHAMUSL I'pynnosoe  pewenue 3adau.

MIPOU3BOTHOM Pewenue UHOUBUOYATILHBIX
3a0ay

4. IuddepenimanpHbie Jlexyuu, npakmuydeckue | AkmugHoe caywanue.

YpaBHEHHSI BHICIIUX MOPSIIKOB. 3auAamus I'pynnosoe  pewenue  3adau.
Pewenue UHOUBUOYATILHBIX
3a0ay

5.00mas Teopust TMHEHHBIX Jlexyuu, npakmuydecxkue | AkmugHoe caywanue.

mudQepeHInaTbHBIX YPABHEHUN | 3aHAMUS I'pynnosoe  pewenue 3adau.
Pewenue UHOUBUOYATILHBIX
3a0ay

6. YacTHble BUABI JIMHEHHBIX Jlexyuu, npakmuydecxkue | AkmugHoe caywanue.

mudQepeHIMaTbHBIX YPABHEHUN | 3aHAMUSL I'pynnosoe  pewenue 3adau.
Pewenue UHOUBUOYATILHBIX
3a0ay

7.CucteMbl OOBIKHOBEHHBIX Jlexyuu, npaxmuyeckue | AkmugHoe cyuanue.

mudQepeHInaTbHbIX YPABHEHUH. | 3aHAMUSL I'pynnosoe  pewenue 3adau.
Pewenue UHOUBUOYATILHBIX
3a0ay

8. YpaBHEeHHS B 4aCTHBIX Jlexyuu, npakmuueckue | AkmugHoe cryuwanue.

MIPOU3BO/IHBIX NEPBOTO NOPSIIKA | 3aHAMUSL I'pynnosoe  pewenue 3adau.
Pewenue UHOUBUOYATILHBIX
3a0ay

[IpenogaBanrie y4eOHON JUCIUIUIMHBI

CTPOMTCS Ha COYECTAHUM JIEKIUH,

MPAKTUYECKUX 3aHATUH M PA3IUYHBIX (DOPM CaMOCTOSTENBHOU pabOTHl CTYIEHTOB.
B nponiecce ocBoeHUs AUCHUIUIMHBI HCHOJB3YIOTCS CIEAYIOIIMe 00pa30BaTelIbHbIE

TEXHOJIOTMHM, CIOCOOBI U METOAbl  (POPMHUPOBAHUSA  KOMIETEHIUH:  JICKLHH,

MPAKTUYECKUE 3aHSTHUSI, BBINOJHEHWE WHAWBUIYAIbHBIX 3aJaHUd B  paMKax
caMocTosiTeNIbHOM paboThl. CamocTtosTeNnbHass paboTa CTYACHTOB OpraHU3yeTCs B
dbopme pemieHHs] 3alaHuil TI0 TIPEIJIOKEHHBIM TEMaTHKaM, a TaKXe BBIOJTHCHHE

MUCHbMEHHBIX JOMAIITHUX 3aJaHUN.

IV. OueHounble MaTepuaJbl AJf NMPOBeAEHUsS] TEKYLIeld U MPOMEKYTOUYHOM

aTTecTaluu



Dopma nposeedeHus 3IK3ameHa: CTYACHTHI, OCBOMBIIME MpPOrpaMMmy Kypca
«/Inddepennmanpapie ypaBHEHUS» MOTYT TOJIYYHTh OIIEHKY 110 UTOTaM CEMECTPOBOM U
MIOJIyCEMECTPOBOM PEMTHUHIOBOW aTTECTALMUA COTVIACHO «IIO0JI0OXKEHUIO O PEUTHHTOBOM
cucteme ooyuenus TBI'Y» (mpotokon Ne8 ot 30 ampens 2020 r.).

Ecmu ycnoBus «llosoxkeHuss 0 peHTUHIOBOM CHCTEME ...» HE BBIIOJHEHBI, TO
AK3aMeH craeTcs coryiacHo «IloyioxkeHnIo 0 MPOMEeXXyTOUHOM aTTecTalluu (3K3aMeHax U

3adeTax) OOydarluxcsi Mo mporpamMmam Beiciiero odOpaszoBanust TBI'Y» (mpoTokoin

Nell ot 28 anpens 2021 r.)

Jlna nposedenus mekyuien ammecmauuu

3apanue: Nel HaliTy HHTETpUPYIOIIUMKA MHOKUTEIb U PEIIUTh YPAaBHEHHE:

(2xy?-3y®)dx+(7-3xy?)dy=0, p=m(X)

[Inanupyemolii _pe3yiomam: HAUOEH UHMESPUPYIOWUL MHONCUMENb, HOJYYEHO
Heobxooumoe U O00CMAMOYHOEe YClo8Ue CYWeCcmeo8anusi YpasHeHusi 6 MNOJHbIX
ougppepenyuanax, peuieHo ypasHenue.

3aganue: Ne2 Pemuts ypaBHenue Ditnepa: X2y"-xy'+2y=xInx

HJlaHMDVeMbllZ pe3yibmam. Hpa@uﬂbHO npumeHena HO()CI’I’ICZHOGKQ, C NnOMOUuiblo

KOMOpOU  YypaeHeHue Cc8e0eHo K  JUHEUHOMY YPAGHEHUr0 C  NOCMOAHHbIMU
Koaguyuenmamu. Peweno nonyuennoe ypasHenue, npasuibHo 3aNUCAH OMeem.

3ananue: Ne3 Pemuth nuHeliHOe nuddepeHaibHoe ypaBHEHUE C TMOCTOSHHBIMU
ko3 puumentamu: y'+2y'+y'=0

HﬂaHuDVeMblﬁ pes3yvibmani. Hpa@uﬂbHO cocmaeileHo xapakmepucmudecKkoe

ypasHerue, HAllOeHbl e2o KOpPHU U 6EPHO 3ANUCAHO peulerHue.

Jla npoeedenuss npomelcymouHoi ammecmayuu

[TPUMEP 3AJIAHUA:

Pemnth KOHTpOJBHYIO paboTy (BapuaHTt 1):
Nel
(x*+xy?)dx+(x%y+y®)dy
Ne2




(x+y?)dx-2xydy=0, u=wm(x)
No3

y'=exp(y'ly)

Ne4

y/=1+y"

No5

y=2xy'+Iny’
No6
y/-2y/1-3y/=0
No7

Pemnits ypaBHeHuE Ditnepa
x2y"-xy'+2y=xInx

Nog

[IpouHTErppOBaTH METOAOM
BapuaIu MTOCTOSTHHBIX
CIEAYIOIINE YPABHEHUS:

y/+y=1/sinx

IInanupyemori _pezynromam: COCTaBIASET aJITOPUTM BBINOJHEHUSI IOCTABICHHOU

3a/layd, CBOOOJHO NPHUMEHSET OCHOBHBIE ONpPENENICHUsT B IOCTABJICHHOW 3ajaye.
BolnonHseT craHgapTHBIN MOPSAOK JEHCTBUNA, HEOOXOIUMBIHN JUIsl PEIICHHs] YpaBHEHUS
U TIPUHATUS HEOOXOJMMOTO PEIICHHUS.

Buo nposedenus: nucbMEeHHBIN

Kpumepuu oyenusanusa: 3a Kaxaoe MpaBUIBHO BBIMOJIHEHHOE 3ajaHue-2 Oasia.
Htoro 16 Ganos.

Ecnu nonyiiensl He3HAYMTENbHBbIE (PAKTUYECKHE OUTMOKH, HE MCKAXKAIOIIHME 00IIEero
CMbICTIa, TO KaXKJ10€ 3a/1aHue olleHnBaeTcs B 1,5 Oaa.

Ecnu umeercst mpeacraBienre 00 aaroOpuUTME BBINOJHEHHUS MOCTAaBIEHHON 3a1ayd,

OCHOBHBIX OMPEICIICHUI 1 BBIMOJHEH CTaHIAPTHBINA MOPSAIOK JEHCTBUHN, HEOOXOIUMBIMI



JUTsL  pelieHus] YpPaBHEHWs, HO JIOMYyMICHbI (aKTHUUECKHe OIMMOKH, TO 3aJaHue
olieHuBaeTcs B 1 Oasm.

Ecnu 3HaeT 6a30BbIe TOJIOKEHUSI TEOPHH JAHHOTO U (epeHITNATEHOTO YPaBHEHHUS,
OCYIIIECTBJISIET OCHOBHBIC AJITOPUTMBI PEIICHUS M JOMYCKAeT OIMMUOKH, TO 3aJaHue
orenuBaercs B 0,5 Gana.

Ecnu nomymens! rpyObie omuoOKy, TO 3aaHue oricHnBacTcs B 0 0aios.

IlIxkana ouenueanusa 3a eecy cemecmp: MaxkcumalbHas BO3MOXKHAs OIEHKa 3a
Moayib coctaBisieT 30 6amtoB. OHa CKIIAIbIBAETCS U3 OILICHKU 32 KOHTPOJIBHYIO paboTy
(Mmakcumym 16 OamnoB), 3a 3adanusi 01 npakmudeckux sanamuu (Makcumym 10
0ajyioB), 3a CaMOCTOSTENIbHYI0 PabOTy CTYJACHTOB U BBINOJHEHHE MNHUCHhMEHHBIX

nomaiHux 3ananuii (4 6amna). Utoro cemectp: 60 6anios..

Jliis mpoBeeHus TeKyLel U MPOMEeKYTOYHOM aTTeCTALUM:
YK-1. CniocobeH ocymiecTBIsATh MOUCK, KPUTHUECKUI aHAIN3 U CHUHTE3 MH(OopMaIuu,
MPUMEHSTH CUCTEMHBIN MOJX0/1 JIJIsl PEIICHUS TOCTABJICHHBIX 3a/1a4
VYK-1.1. AHanu3upyeT 3a7a4y, BbIIEIsAA €e 0a30BbIe COCTABIISAIOIINE;
VYK-1.2. Onpegensier, MHTEPOPETUPYET U PAHKUPYET MHPOpPMALUIO, TPEOYEMYIO IS
pelIeHus MOCTABIECHHOM 3a/1auu.
YK-1.5. PaccmaTtpuBaer U mpeiaraetT BO3MOXHBIE BApUAHTHI PEIIEHUS TOCTABICHHOM
3a/1a4M, OLIEHUBAs UX JOCTOMHCTBA U HEJOCTATKH.

JIJil BceX MHAMKATOPOB OIUH CNOCO0 aTTecTAIlUM.

3apnanme: lccienoBaTh YpaBHEHMsSI YOPYTMX KOJeOaHMM € y4yeToM TpEHus U
conpoTtuBieHus cpesl (mpu o>0):
d2x/dt2+2a-dx/dt+p2x=0

Cnoco0 arrecranuu: MUCbLMEHHBIN.

Kpurepuu ouenku:

1) BnageeT MeToaamu perreHus 1udHepeHIInanbHbIX YPaBHEHUH.

2) BIIajiceT METOIaMH aHaIu3a U 00pabOTKH MOJYyYCHHBIX PE3YIbTATOB.

3) UHTEePIPETHPYET MOJYUYCHHBIC PE3YNIHTATHl C YUETOM HAYaJIbHBIX YCIIOBUM, TPAHMII
IPUMEHUMOCTH TEOPUH WIIA MOJICTIH.



OIIK-1. CnocobeH mpuMeHsTh 0a30Bble 3HAHUS B 00JacTH (PU3UKU U PaanOPU3UKH U
UCIIONIb30BaTh HMX B MNPO(EeCcCHOHANBHOW MAESITENbHOCTH, B TOM 4YHciIe B cdepe
neaaroru4eckou nesTeIbHOCTH
OIIK-1.1. Tlpumensier 0a30BbIe 3HAHUS B 00JIACTH (PU3UKO-MATEMATHYECKUX HAYK IS
penieHus 3a1a4 npodecCuoHaIbHON e TENbHOCTH;

3aganme: [locinenoBaTeabHO BKIIOYEHBI: MCTOYHUK TOKA, HAMPSHKEHUE KOTOPOIO
MeHseTcs 1Mo 3akoHy: E=Vsin wt, conporusiienne R u emkocts C. Halith crity Toka B
[ENU IPU YCTAaHOBUBILIEMCS PEXKHUME.

Cnoco0 arrecTauMu: NAUCbMEHHBIN

Kputepumn onenku:

1) Baneer meronamu perienus: nuddepeHuaibHbIX ypaBHEHHM.

2) Bnageer MmetonaMu aHanusa u 00pabOTKU MOJTYUYEHHBIX PE3YIbTaTOB.

3) Ucnonb3yeT npuoOpeTeHHbIE 3HAHUS U YMEHUS MIPU pellIeHUN (PU3NYECKUX 3a/1a4.

3aganmne. K MCTOYHHMKY MOCTOSIHHOrO HampsbkeHuss 60 B monkirodaercss KOHTYp,
COCTOSAIIMN W3 MOCIEAOBATENIbHO COEAMHEHHBIX KAaTYIIKM WHIYKTUBHOCTBIO 5 I'H,
pesucropa conpotuBieHrueM 40 OM u KoHjAeHcaTopa eMKOCThio 2 H®. HailTu Tok B
1enu Kak (pyHKIHUIO BPEMEHH, €CIIM B HAYaldbHBIi MOMEHT TOK B KOHTypE W 3apsin
KOHJIEHCATOpa PaBHBI HYIIIO.

Crnoco0 aTrrecranum:. NMCbMEHHBIN

Kpurepum ouenkmu:
1)Brnaneer metonamu penienus auddepeHinaibHbIX ypaBHEHUH.
2)Bnaneer MetogaMu aHalin3a U 00paOOTKU MOJYYEHHBIX PE3yIbTaTOB.

3)Ucnons3yeT npruoOpeTeHHbIE 3HAHUS U YMEHUS MPHU pellieHnH (PU3NYecKux 3a1ad.



V. Y4eOHO-MeTOAMYEeCKOEe U MH(OPMAIIMOHHOE O0ecnedeHne JUCIUILTUHbI

1) Pexomennyemas iureparypa

a) OcHOBHas JUTEpaTypa:

1.

Hemunosuu b. I1. Tuddepenunansupie ypaBHeHUs [DIEKTPOHHBIN pecypcl:
yueb. mocodue / b. Il. JlemumoBuu, B. II. Moaenon; Jlemumosuu b. II.,
MopnenoB B. II. - 4-e u3g., crep. - Cankr-IlerepOypr : Jlanp, 2019. - 280 ¢c. —
Pexum noctyna: https://e.lanbook.com/book/115196

bubuxkos 0. H. Kypc o00bikHOBEHHBIX Au(depeHIuaIbHbIX YpaBHEHUN
[DnexTpoHHBIN pecypc] : yueb. mocooue. — Caunkrt-Iletepoypr: Jlans, 2011.
— 304 c. — Pexxum noctyna: https://e.lanbook.com/book/1542.

[lecrakoBa E.I'. uddepennmansubie ypaBHEHUS IEPBOTO MOPSIKA : yueOHO-
MeToAnYeckoe mnocodue no aucuumuimae "JuddepeHnuanbHbie ypaBHEHUS "
[DnexTpoHHBIN pecypc]: - TBepb : TBepcKoOi rocy1apCTBEHHBIN YHUBEPCUTET,
2021. — Pexum JOCTyIa:
http://megapro.tversu.ru/megaPro/UserEntry? Action=FindDocs&ids=5030757

[Mep6akosa 0. B. luddepennnansubie ypaBHEeHU [ DIEKTPOHHBIN pecypc] :
Yuebnoe mocooue / FO. B. Illepbakosa; J. B. Illepbakosa. -
Hudbdepenunansubie ypaBuenus. - CapatoB : Hayuynas kuura, 2019. - 159

c. — Pexxum moctyma: http://www.iprbookshop.ru/81007.html

0) oMOTHUTEIbHAS JIUTEpaTypa:

1.

[TanTeneeB A. B. O0bikHOBeHHBIE MU PepeHiranbabie ypaBHeHU. [IpakTuKkym

- M.: HUIl UH®PA-M, 2016. - 432 c. -DnexkTpoHHBIM pecypc.- Pexum

nocryma: http://znanium.com/catalog.php?bookinfo=549273

bubuxor 0. H.[Aubdepennmansusie ypaBuenus [Ipadda Ha mmockoctyn u B
MPOCTPAHCTBE [ DNEKTPOHHBIN pecypce] : yueoHoe mocodue / FO. H. bubukos, B.
P. Bykarsr; bubuxos lO. H., bykater B. P. - Cankr-IletepOypr : Jlans, 2020. -
68 C. - DNEeKTPOHHBIN pecypc.- Pexum JOCTyIa:

https://e.lanbook.com/book/126903

2) CoBpemeHHbIE TPOoQeCCHOHANTbHBIE 0a3bl TAHHBIX U WH(DOPMAITMOHHBIC

CIIpaBOYHBIC CUCTCMEI:


https://e.lanbook.com/book/115196
https://e.lanbook.com/book/1542
http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5030757
http://www.iprbookshop.ru/81007.html
http://znanium.com/catalog.php?item=goextsearch&title=%D0%B4%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F&pkind=25&years=2013-2018#none
http://znanium.com/catalog.php?bookinfo=549273
https://e.lanbook.com/book/126903

1.DBC«ZNANIUM.COM)» www.znanium.com;

2.9bC «YuuBepcurerckas 6udaunoreka onnau»https://biblioclub.ru/;

3.9BC «JIanb» http://e.lanbook.com
4. ObC «}OPAUT»

5. OBC «YHuBepcutTeTckast Ou0aMoTeKa OHIANH

3) [Ilepeyenr pecypcoB UHGMOPMAIIMOHHO-TEICKOMMYHUKAIUOHHON  CETH

«I/IHTCpHCT», H€O6XOI[I/IMI)IX JJIA OCBOCHUM JUCHHITIIMHBI.

1. CepBep moctyma K  MOAYJIBHOM  OOBEKTHO-OPUEHTUPOBAHHOU

JTMHAMUYecKol yueOHol cpeae Moodle — http://moodle.tversu.ru

2.  Hayunas snektponnas 6ubnuoteka eLibrary.ru;
3. Hudopmanmonnas cucrema «EamHOE OKHO A0cTymna K 00pa30BaTeIbHBIM

pecypcamy» — http://window.edu.ru.

V1. Meroauyeckue MaTepuaJIbl JJis 00y4YAIOIIUXCS 10 OCBOCHUIO TUCIIUILINHBI

1) Bonpocet 011 n0020mo6KuU K IK3IAMEHY:

1. Juddepenumnansusie ypaBHenus ([Y) nepBoro nopsinka. OCHOBHbIE HOHSTHS.

Nurerpanpubie KpuBble. 3amadya Komm. dusznueckne W T€OMETPUUYECKUE 3aJayd,

npuBosIMe K tuddepeHInanbHbIM YPaBHEHUSM.

2.
3.
4.
S.

VYpaBHEHUS ¢ Pa3IEIAIOMMMUCA IEPEMEHHBIMU U TPUBOISAIINECS K HAM.
OpHOpOIHBIE YPAaBHEHMS U IPUBOSAIINECS K HUM.
JIunelinbie ypaBHEHUS |-r0 mopsiaka v MpuBoAsAIInAecs K HUM. [Ipumepst.

Teopema 00 00mIeM pemieHUH JTUHEHHOTO Au(GdepeHIUaNbHOTO YpaBHEHUS

IICPBOI'O IMOPsAIKA. MGTOI[ Bapruanuvu IOCTOAHHBIX.

6.

VYpaBHenus B monHbIX Juddepenunanax. I[lpu3Hak ypaBHEHHS B TOJIHBIX

muddepennmanax. UHTErpupyonmii MHOKHUTEIb.

7. JluddepeHnmanbHbie  ypaBHEHHS TEPBOTO  MOPSAKa, HE  pa3pericHHbIC

OTHOCUTEJILHO MPOU3BOAHOW. MeTon BBeneHMs] mapaMeTpoB. YpaBHeHue Jlarpamxa.

VYpasuenue Kiepo.


http://www.znanium.com/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://window.edu.ru/

8. uddepennmanpupie ypaBHeHUss N-ro mopsinka. OCHOBHBIC TIOHSTHS U
onpeneneHusl. YpaBHEHUS BBICHIMX MOPSAKOB, JOMYCKAIOIIME MMOHMWKEHUE MOPSIKA.
[Tpumepsi.

9. Jluneitnsie muddepeHunansubie ypaBHeHus. JIuHeHbIN auddepeHnnaibHbIi
oreparop.

10. Jluneiinbie ogHOpOAHBIE AM(dEepeHIMaIbHbIE YPaBHEHHUS BBICIIUX MOPSIKOB.
CBoiicTBa HX PELICHUN.

11. Onpenenutens  Bponckoro. Teopema 00  omnpenenutene  BpoHckoro
(HeoOXoaUMOE YCIIOBUE JIMHEMHOW 3aBUCHUMOCTH CHCTEMbI (QyHKIMH). YcioBue
JIMHENHOW HE3aBUCHUMOCTH PEIICHUHN JTUHEWMHOTO OJHOPOJHOTO YPaBHEHHUS.

12. JluneliHble OJHOPOJHBIE YPABHEHUS C TIOCTOSIHHBIMU KO3 PUIIMEHTAMHU.

13. Jluneiinbie HEOAHOPOHBIC ypaBHEHUA. CTPyKTypa OOIIETO peIeHHs.

14. Meton Jlarpanka Bapualuu IPOU3BOJBHBIX IOCTOSHHBIX KaK METOJ
HAXO0XJIEHHUS YacTHOIO PEIICHUs JUHEHHOro HEOAHOPOAHOro ud¢epeHInaTIbHOTO
YpaBHEHUS.

15. Jlunetinbie HeogHOpoaHbIE MUdPepeHInanbHbIE YpaBHEHUSI ¢ MPABOM YaCThIO
CHEIHNATbHOTO BUJA. YPaBHEHHUs, MPHUBOJANIMECS K YPaBHEHHSIM C MOCTOSHHBIMU
koaurmenTamu.

16. Cuctemsbl mHeHHBIX [.Y. ¢ mocTosTHHBIMU KO3 dHUIIMECHTaAMU.

17. UurerpupoBanue cucteM J.Y. IlpubnmxeHHble METOAbl HWHTErPUPOBAHUS
ypaBHEHHH |-0ro nmopsiika u CUCTEM YpaBHEHHUIA.

18. OcoOble Touku qudpepeHnnanbHOTo ypaBHEHHs U cucteMbl Y.

19. YpaBHeHUs B YaCTHBIX MPOU3BOJIHBIX MIEPBOTO MOPSJIKA

2) Bonpocut 013 camocmoamenvHo2o uzyueHus

1. WMzoxnunel. CoctaBienue quddhepeHInaIbHOr0 YpaBHEHNS CEMENCTBA KPUBBIX.
2. T'eomerpuueckue u GU3NUECKUE 3aaUH.

3. OnaHOpOAHBIC YpaBHECHMUSI.

4. JluneliHble ypaBHEHUS.
3)

OcoOble TOUKH.



HuTerpupyromniuii MHOKHATEIh B yPaBHEHUSX B TIOJHBIX qudepeHnnanax.
OO6uuit MeTo ] BBEICHUS ITapaMeTpa.
VYpasuenus Jlarpanxka u Kiepo.

Oco0slie pemieHust. 3aada 0 TPACKTOPHUSIX.

. Tunel ypaBHEHUI N-ro NOPSAAKa, pa3pelacMble B KBaApaTypax.

. YpaBHEHUs, JOMYCKAIOIINE IIOHMKEHUE TTOPsIKA.

. YpaBHEHHUS, JI€BAs 4aCTh KOTOPBIX SIBISETCS TOUHOM ITPOU3BOIHOM.

. HeogHoponuble nHeliHble ypaBHEHUS. CONPSIKEHHOE YPaBHEHHUE.

. CylecTBOBaHNE MPOU3BOAHBIX 10 HAYAIbHBIM 3HAYEHUSAM OT PEIICHUN CUCTEMBI.
. [lepBble HHTETpabl CUCTEMBI OOBIKHOBEHHBIX AU((hepeHInaIbHbIX YPaBHEHUH.

. CummeTtpuuHas popMa cuctemMsl AUPPepeHInaIbHbIX YPABHEHUM.

. YcToiunBoCTh 1O JIATTyHOBY.

. @a3oBas INIOCKOCTh

. Teopema 00 yCTOMYMBOCTH 1O IEPBOMY MTPUOIIMIKEHUIO.

20.

[TpubnnKeHHbIE METO/IbI MHTETPUPOBAHUSL YPaBHEHUN 1-0T0 MOpsiiKa U CUCTEM

YpPaBHECHUH.

21.

[IpumeHnenue JnuHEWHbIX AU GdEepeHIuanbHbIX YpaBHEHUH B  HU3y4YEHUU

KO0JIcOATENbHBIX SIBJICHUN

22,
23.

[Ipocreimme TUIBI TOYEK TTOKOS.

['eomeTpudecknii KpUTEPUN yCTOUUUBOCTH.

3 ) Tpebosanus Kk peiimunz-KOHMPOAIO C YKA3AHUEM 0a/108, PACHPEOEIeHHBIX

MeHCOY MOOYIAMU U 8UOAMU PADOM L 00YUAIOWUXCA.

LlIkana OUYEHUBAHUA 34 6€eCb cemecmp. MakcumanbHas BO3MOKHasI OLCHKa 3a

MoyJib cocTaBisieT 30 6auioB. OHa CKJIaJABIBACTCS U3 OIEHKH 32 KOHTPOJIbHYIO PadoTy

(makcumyM 16 OamoB), 3a 3amaHus s TPAKTHYECKUX 3aHATHA (Makcumym 10

63J'IJ'IOB), 3a CaMOCTOATCIIbHYIO pa60Ty CTYACHTOB K BBIIIOJHCHUC IIMCBMCHHBIX

noMalTHuX 3ananuii (4 6amia). Utoro cemectp: 60 6amios.



VI1l. MaTepuajbHO-TeXHUYeCKOe o0ecredeHne

HauMenoBanue

OcHaleHHOCTh CIIeMAJIbHBIX

IlepedyeHb JTMLIEH3UOHHOTO

CreNUAJbHbIX OMeIIeHU i NMOMeIlleHUil W NOMelleHud /1JIe NMPOrpaMMHOI0
CaMOCTOSITE/IbHOM PadoThI odecreyeHus.
PexBH3UTHI
MOATBEPKAAI0LIEr0
JOKYMEHTA

YyeOnast  ayautopusi Ui
MPOBENCHUS 3aHATHI
JIEKUMOHHOTO THIA, 3aHSATHI
CEeMHUHAPCKOTO THIIA,
KYpPCOBOTO  IIPOEKTHPOBAHUS
(BBITTOJTHEHUS KYPCOBBIX
pabor), IPYMIOBBIX u
WHIMBUTyaJIbHBIX

KOHCYJIbTAIIHH, TEKYILETO

KOHTpOJII M IIPOMEKYTOYHOH
aTTecTaluu

Jlekumonnas aymuropus N
226 (170002 Teepckas 00:1., T.
TBeps, CanoBsiii iep., 1. 35)

1 Mukmepnbli nyasT Yamaha
MG-124C

2 AyAMOKOMIUIEKT (MHK. ITyJbT,
aKyCT. YCWJIHTEIIb, aKyCT. CUCTEMA,
paguocucTeMa)

3 WuTepakTuBHAsA
SMART Board 660i4
4  MynbTUMEAUIHBIA  MPOEKTOP
Epson EB-4850WU c noTtonoyHbIM
KpeIIeHuEM

5 TenekOMMYHHKAI[MOHHBIN mIKad
IITK-M-18.6.6-3AAA ¢ moskamu
6 TenekoMMyHHKAI[MOHHBIN HIKad
IITK-M-18.6.6-3AAA ¢ mosikamu
7 Dkpan HacTeHHbI Lumien
8 Kowmmeiorep iRU Corp 510 15-
2400/4096/500/G210-512/DVD-
RW/W7S/monutop  E-Machines
E220HQVB 21,5

9 Kommnekt yueOHOW Mebenu Ha
110 mocaiouHbIX MECT

10 MenoBas nocka

cucrema

Adobe Acrobat Reader DC —
Russian 6ecriaTHo
Adobe Media
OecIuiaTHO

Google Chrome - 6ecrutatHO
Kaspersky Endpoint Security
10 gns Windows - Akt Ha
nepegauy — npaB  Nel842
30.11.2020

Microsoft Expression Studio
4 - DecriaTHO

Microsoft Office Professional
Plus 2019 - AxTt Ha nepenauy
npaB Ne785 ot 06.08.2021 r.
Microsoft ~ Windows 10
Enterprise - Akt Ha
nepenauyy mnpaB Ne785 ot
06.08.2021 r.

Unreal Commander v3.57x64
- OecriaTHO

Visual Studio Enterprise
2019 - AxT Ha niepegavy npas
Ne785 o1 06.08.2021 r.

7-Zip 19.00 (x64 edition) -
OecruiaTHO

Player

VYyebnas  ayautopuss s
[IPOBEACHUSA 3aHATUAN
JICKITUOHHOT'O THIIA, 3aHITHH
CEMUHAPCKOI0 TUIIA,
KYpCOBOIO  IPOEKTUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX
pabor), IPYNIOBBIX "
MHIVBUAYaAJIbHBIX

KOHCYJIbTAIUH, TEKYILETO

KOHTPOJISI M TNPOMEXKYTOUHOM
aTTeCTallnH,

Jlexuuonnast ayautopust  Ne
218 (170002 TBepckast 00d., T.
Tseps, CanoBslil niep., a. 35)

1. Kommniekt yyeOHON Mebenu Ha
25 nocaJOYHBIX MECT.

2. DkpaH HacTeHHBIH Screen Media
153x203

3. [IepenocHou
MYJIbTUMEIUMHOU
(HOYTOYK, IPOEKTOP).
4. MenoBas nocka

KOMIIJICKT
TCXHUKHU

Microsoft ~ Windows 10
Enterprise - AKrT Ha
nepenayy mnpa Ne785 or
06.08.2021 .

MS Office 365 pro plus -
AKT Ha nepenady IpaB
Nel051 ot 05.08.2020 1.
Acrobat Reader DC -
OecIIaTHO

Google Chrome — GecruiaTHO

VIll. CBenenusi 06 00HOBJIeHUM padoyeil MPOrpaMMbl JUCUMILTHHBI




No OOHOBJICHHBIH Omnncanne  BHECEHHBIX PexBU3UTHI
ILI1. pazzen pabouell | "BMEHEHU I JIOKyMEHTA,
IPOTrpaMMBbl YTBEPIMBIIIETO
U CIUTIIAHEI W3MEHCHMUS
1.




