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1. Hesm n 32524y M3y4YeHHUs] JUCIUIITHHBI.

1.1 Heanb aucuMnaMHbI.

VYuebnas nuctuminaa «IudgepenuuanbHbie ypaBHeHUsI» CTaBUT CBOCH LIENbIO M3Y4YECHUE
MaTeMaTHYeCKUX Mojesell (pU3NYecKUX SBJICHUN U MPOLIECCOB, KOTOPbIE ONMCHIBAIOTCS PAa3IUYHBIMU
Qg QepeHInaTbHBIMI, HHTETPAIbHBIMU YPAaBHEHHSIMA M CHCTEMaMH OOBIKHOBEHHBIX TU((EpeHIH-
QJIbHBIX YpaBHEHMH. 3HAuMTENIbHAs 4acTh TaKMX MaTeMaTHMYECKHX MOJENel CBOAMTCS K 3ajadaMm ¢
HavaJIbHBIMH YCIOBHUSAMHM JINOO K 3a7adyaM C KpaeBbIMH (TPaHUYHBIMU) yCIOBUAMU. Baxuelas pois
OOBIKHOBEHHBIX AU((epeHnanbHbIX YpaBHEHUH 0OBSICHIETCS MX IUPOKUM JIMANa30HOM HCIIOJIb30-
BaHUS — TPYAHO HAWTH pa3/ie] TOYHOI'O €CTECTBO3HAHUS (KJacCHuYecKas MEXaHUKa, Teopus Koseda-
HUH, TeOpus MEKTPUUECKUX LIENEH, paIuOoTeXHHUKA, paiuodu3mkKa, 3JeKTpoIMHAMUKA U JIp.), B KOTO-
pOM ObI OHM HE IPUMEHSITUCH.

1.2 3apayu TMCHUILINHBIL.

OcHOBHOH 3a7a4eii TUCIHUIUIMHE SBJISCTCS U3YYCHHUE OCHOBHBIX MOHATHH TEOPUU OOBIKHOBEH-
HBIX AuQQepeHInaTbHbIX YPaBHCHUH, HHTETPaTbHBIX YPAaBHEHUH M BApUAIIMOHHOTO WCYHMCICHUS U
OBJIQJICHHUE NMPAKTHYCCKUMHU HABBIKAMH PA0OTHI C ITHM MaTEMaTHYCCKHUM aIlliapaToM.

1.3 MecTo AuCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

VYuebnas nucuuiummHa «AuddepeHunaibuble YpaBHEHUsI» BXOIUT B BapHATUBHYIO YacTh
UKJIa 001enpodecCHOHAIbHBIX AUCHUILIMH 6a30BOr0 y4eOHOro IiaHa O HAlpaBJIEHUIO MOJTOTOB-
ku OaxanaBpuata 11.03.04 DnexTpoHHKa U HAHOAJIEKTPOHHKA.

Jlis ycrenHoro ocBOEHMs JUCLUIUIMHBI CTYJIEHT AOJDKEH BIaAeTh 00sS3aTebHBIM MHHHUMY-
MOM COJIEp’KaHUSI OCHOBHBIX 00pa3oBaTeNbHBIX MPOrpaMM IO MaTeMaTHKe (aHAJIMTHYECKas T€OMET-
pus, IMHEeHHas anredpa, MaTeMaTHYECKUN aHanu3, TEopHsl (QYHKIMHA KOMIIEKCHOTO MEPEeMEHHOrO,
BEKTOPHBIN U TEH30PHBIN aHAIIN3).

1.4 IlepeyeHb MJIAHNUPYEMBIX Pe3yJbTATOB 00y4eHHs MO AUCHUIIHHE (MOYJII0), COOTHE-
CEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOeHUsI 00Pa30BaTeIbHOI MPOrpaMMbl

[Tpouecc n3ydeHust AMCUMILIMHBI HapaBjieH Ha (GOpMHUPOBAHHUE AJIEMEHTOB CIEIYIOIIEH KOM-
nereHuu B coorsercTBUU ¢ PI'OC BO n OOII no jaHHOMY HanpasiIeHHUIO OATOTOBKU:

No Wunexkc | Conepxanue koM- | B pesynbraTte nzyueHus: yueOHON AUCHUILIMHBI 00y4aro-
L. | KoMme- | TIeTCHIHH (nmm eé HIMecs JOJKHBI
" | TeHUUHU YaCTH) 3HATh yMeTh BJIa/IeTh

1. OIIK-1 CIIOCOOHOCTBIO OCHOBBI ~ TEOpPHUHU | UCIOJIB30BATh IIPaKTUYECKUMHU
MPEJCTABIIATh OOBIKHOBEHHBIX | MaT€MaTHYECKHI | HaBBIKAMU pellle-
aJCKBaTHYIO co- | muddepenu- anmapar TEOpUHU | HUST OOBIKHOBEH-
BPEMEHHOMY YpOB- | albHEIX ypaBHe- | OOBIKHOBCHHBIX HBIX  Aubepen-
HIO 3HAHUW Hayy- | HUH, HHTErpajb- HH(M)GPCHHHMB: [MaJIbHBIX — ypaB-
HyI0 KapTHHY MHpa | HbIX ypaBHeHuii | HPIX YPaBHEHH, | HEHWH, UHTE-
HAa OCHOBE 3HAHMS | U BapHalMoHHO- | MHTCTPATBHBIX TPajbHBIX  ypaB-
OCHOBHBIX  IIOJIO- | TO UCUUCIICHUS YPaBHCHUM 1 Ba- | HCHUM M 3a]1a4
JKCHHH, 33KOHOB H PHAIIMOHHOTO HC- | BAPUAI[MOHHOTO
METOIOB ecTe- YU CIIEHUS VCUHCIICHUS
CTBEHHBIX HayK U
MaTeMaTHKH

2. [1K-2 CIIOCOOHOCTBIO ap- |OCHOBBI  nu(de- | IPUMEHATh 3HA- | HABBIKAMU pellle-
T'YMEHTUPOBAHHO PEHIMAIBHBIX HUS OCHOB TEO- | HUS NPUKIIATHBIX
BBIOMpATh U peaju- | ypaBHEHUN  Juisd | pun  OOBIKHOBEH- | 33/1a4 MPHU IMOMO-
30BBIBATH HA NpAaK- | pEHIEHUs  MpH- | HBIX auddepeH- | I OCHOB TEOpUHU
THKe  A(QQEeKTUB- | KIaJAHBIX  3aJla4 | MUAJbHBIX YpaB- | OOBIKHOBEHHBIX




Nunekc

Coneprxanue Kom-

B pesynbrare u3ydenus: yueOHOW AUCHUIUIMHBI 00yYaro-

angi KOMIle- | MEeTeHUMH (UM eé 1IUECs JOJIKHBI

" | TeHnum 4acTH) 3HATh YMeETh BJIaJIeTh
HYIO METOJMKY | HAHODJIEKTPOHU- | HEHUIA, uHTe- | AuddepeHunans-
JKCIIEPUMEHTANIb- | KU IPAIBHBIX  ypaB- | HBIX YPAaBHEHUH,
HOTO  HCCIEN0Ba- HEHUN W Bapua- | UHTETPaJIbHBIX
HUs IapaMeTpoB U LIHOHHOTO HUCYMC- | yDAaBHEHUM U Ba-
XapaKTEPUCTUK JEHUs U pelle- | pUallMOHHOIO HC-
npuboOpoB,  CXeM, HUs TPUKIAIHBIX | YACICHUS

YCTPOUCTB W yCTa-
HOBOK 3JICKTPOHHU-
KU M HaHOJIEKTPO-
HUKH  Pa3JIMYHOTO
(b YHKIIMOHAIILHOT'O
HA3HAYCHUS

3aJjady B  HAaHO-
AIIEKTPOHUKE

2 CTpyKTypa M coiepKaHue U CUMIIIMHBI

2.1

Pacnipenesienue Tpy10€éMKOCTH TUCIHUILIUHBI 10 BUAaM padoT

O61as TpyA0EMKOCTh AUCLUILIMHBI cocTaBiseT 4 3a4.el. (144 yaca), Ux pacupeieneHue mno

BHJIaM padoT MPEACTaBICHO B TaOIHIIE.

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dacer)
3

KonrakTHasi paboTa, B TOM 4HcJIe: 60,3 60,3
AyIMTOpHBIE 3aHATHS (BCEro): 54 54
3aHATHSA JIEKIIUOHHOI'O THUIIA 36 36
JlabopaTopHbIe 3aHITHS - -
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUUECKUE 18 18
3aHSITHS)
HNuasi koHTaKkTHas1 padora: 6,3 6,3
KonTtposns camocrositensHol paboTsl (KCP) 6 6
IIpomexyrounas atrectanus (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCJIE: 57 57
[TpopaboTka yueOHOTO (TEOPETUUECKOT0) MaTepHraia 30 30
BrimonHenne WHANBHTyalbHBIX 3aaHUH (TOATOTOBKA CO- 27 27
o011IeHuH, Tpe3eHTalHi)
KourtpoJn: 26,7 26,7
OK3aMeH 26,7 26,7
OO0mas Tpy10eMKOCTh qac. 144 144

B TOM YHCJIe KOHTAKTHasA 60,3 60,3

pabora

3a4. el 4 4

2.2 CTpykTypa IMCUHUILIHHbI:
Pacnipenencenue BUI0B y4eOHOI pabOThI M X TPYIOEMKOCTH IO pa3jiesiaM AUCIUILTHHBL.
Paznensl (TeMbl) TUCIUTUIMHEI, H3y4aeMble B 3 ceMecTpe (ouHas ¢popma)




PEHIOMAIIBHBIC YPABHCHHA
BBICHIUX TTOPAOKOB

N-TO TMOpSAKa, €ro 00Iee peImeHue U OOIIHit
UHTErpai, 3agadya Komwu Juis 3T0ro ypaBHEHHUS.
Teopema cymiecTBOBaHUS M €AMHCTBEHHOCTH
pemeHns 3amaun Komwm nns ypaBHEHHs n-ro
MOpSAZIKA Pa3pElIeHHOI0 OTHOCUTEIBHO CTap-
e mpousBoaHol. Juddepenunansupie ypas-

KonnuecTBo yacos
No HaunmenoBanue pazienoB (Tem) AYRHTOPHAA Bueaynuropras
Bcero pabora pabota
JI 113 JI3 CPC
1 2 3 4 5 6 7
1. |O6bikHOBeHHBIE MU epeHnanbHbIe 75 10 5 i 10
yYpaBHEHMsI IEPBOT0 MOPSIKA
2. |O6bikHOBEHHBIE U] epeHInaTbHbIe 29 10 5 i 14
YPaBHEHMsI BBICIIUX HOPSIIKOB
3. |Cuctema oOBIKHOBEHHBIX AU depen- 2 ] 4 i 10
IIMAJIbHBIX YpPaBHEHUH
4. |MHTterpanbHble ypaBHEHUS 19 2 - 13
5. S;II;MGHTBI BapHUallMOHHOI'O UCYHUCIIE- 16 4 > ) 10
Hmoeo no oucyuniune: 36 18 - 57
2.3Conepxxanue pas3aejoB AU CHUIINHBI:
2.3.1 3aHATHSA JTeKIMOHHOIO THIIA
Ne Haumenosanue Cozepuanme paszena dopma TeKyIero
pasznena KOHTPOJIS
1 2 3 4
1.  |O6sikHOBeHHBIE MU de- ([lonarue muddepenHnmanbHOro ypaBHeHus 1-ro| OTBeTH Ha KOH-
peHLuanbHble ypaBHeHU [mopsiaka. 3anadya Komm. OOuiee U yacTHOE pe-| TPOJIbHBIE BOIPO-
MIEPBOTO MOPSIKA mieHus1, oouwii nHTerpan. Teopema CymiecTBO-| ChI M 3a/1aHUSI.
BaHUS M E€AMHCTBEHHOCTH pEUICHUS 3aJa4yM
Komm s nuddepeHnmanbHOro ypaBHEHUS,
Pa3pelIeHHOr0 OTHOCUTENIBHO ~IPOM3BOJIHOM.
Pemenne muddepeHnnanbHBIX ypaBHEHUH C
pa3fieIeHHbIMU TepeMeHHbIMU. Pemenue aud-
(bepeHIaTbHBIX YPaBHEHUI C pa3AessoIIMu-
csi mnepeMeHHbIMH. OJHOpPOJHBIE YpaBHEHMS
MepBOro mnopsaka. JIMHEHHbIE OXHOPOJHBIE
muddepeHManbHble YpaBHEHUS U HMX oOliee
pemieHue. JInHEWHBIE HEOIHOPOJHBIE YypaBHE-
HUS U UX pelIeHHEe METOJ0M BapualuH MOCTO-
SIHHOM. JIMHEelHbIe HEOJHOPOIHBIE YPABHEHUS U
ux pemieHue MetogoM bepHymnu. Pemenue
ypaBHeHHsI BepHyM MeToloM BapHaluu Io-
CTOsIHHOM. Pemenue ypaBHeHus bepHymm Me-
TOJIOM MOJCTAHOBKU (y = uv). YpaBHEHUS B
NOJHBIX Au¢depeHmanax U ux oOImuil MHTe-
rpain. Auddepenunanbable ypaBHeHHUs 1-To 1mo-
psiiKa, HEe pa3pelleHHble OTHOCUTEIBHO MPOU3-
BOJIHOH.
2. |OGbikHOBeHHBIE Tudde- [O6mmit Bua nuddepenHpansHoro ypaBHeHus| OTBeThl Ha KOH-

TPOJIBHBIE BOIIPO-
CBI




HEHUS BBICHIMX IOPAIKOB, JOIYCKAIOLIUE IIO0-
HIDKEHUE TmopsAnka. JIMHeiHble OZHOPOHBIE
muddepeHraibHbple  YypaBHEHUSI BTOPOTrO IIO-
psanka. JluHelHO 3aBUCHMBIE U JMHEHHO HeE3a-
BUCUMBIC CHCTeMBbI (QyHKIMH. Onpenenurens
Bponckoro. Ctpykrypa oOmiero peueHus Ju-
HEHHOro OJHOpoaHOrO 1uddepeHITnAIEHOTO
ypaBHEHHUs BTOporo mnopsjaka. OyHaamMeHTalb-
Hble CHCTeMbl pemieHuid. 3agada Kowmwm s
muddepeHIIMaTbHBIX YPaBHEHU BTOPOTO IO-
psanka. Kpaesble 3amaun st nuddepeHnmans-
HBIX ypaBHEHUI BTOPOTrO MOpsi/iKa. XapaKTepu-
CTUYECKOE YpPaBHEHUE M XapaKTEPUCTHUUECKHI
MOJIMHOM JIMHEHHOTO OJHOpoaHOro auddepen-
LUAJIbHOIO YpaBHEHUs 2-T0 IMOpsiiKa C MOCTO-
SHHBIMU KO3 duimeHTamu. Bo3moxHbIe ciy-
Yyau pelieHus JeHCTBUTENBLHOIO XapaKTepUCTH-
YECKOT0 YpPaBHEHHS, U COOTBETCTBYIOLIUI MM
BUJI OOIIMX PEUIEHUH JTMHEHMHOI0 OJJHOPOJIHOTO
muddepeHIaTbHOTO ypaBHEHHS 2-T0 TOPSAKA.
HeonHoponusle smHeWHbIC nuddepeHraisb-
Hble ypaBHeHUs 2-ro mopsaka. CTpykTypa o0-
LIEr0 pelIeHUs JMHEMHOro HEOJHOPOIHOIO
nuddepeHIMaTbHOr0 ypaBHEHHS 2-T0 TOPSAKA.
Pemenne nuHeiHbIX nuddepeHanbHbIX He-
OJTHOPOJHBIX YpaBHEHUU 2-TO TMOpPsAKa METO-
JIOM BapHallUd IPOU3BOJIBHBIX IOCTOSHHBIX.
Jluneitnbie HeogHOpoIHBIE U depeHIIHab-
HbI€ ypaBHEHHS 2-T0 MOPSAAKA C MOCTOSHHBIMHU
kodpunuenTamu. PerieHue HEOAHOPOIHBIX
JUHENHBIX AU(PEepeHInaIbHbIX YPABHEHUN 2-
ro MopsijiKa C MOCTOSSHHBIMH K03((UIIUEeHTaMu
U MPaBOM YaCThIO CIELUAIBHOIO BHJIa METOJIOM
BapHallMi IPOU3BOJIBHBIX TOCTOSIHHBIX. Pemre-
HUE HEOJHOPOIHBIX JHHEWHBIX AuddepeHIu-
QJIBHBIX YpaBHEHUH 2-T0 MOpsAJIKAa C IMOCTOSH-
HbIMM KO3(Q(UIIMEHTaMU M MpaBOW YaCThIO
CIEIMAIIBHOTO BUJAa METOJIOM HEOIPENEIEHHBIX
kodppurmenton. JuddepennuanpHoe ypaBHe-
HUE MEXaHMYECKUX KOJIeOaHUH U €ro perieHue
B cirydae manioro tpenus. Juddepennuansnoe
ypaBHEHHE MEXAaHWYECKUX KOJIEOAHUH U €ero
perieHue B cirydae 00JIbIIOT0 TPEHHUS.

Cucrema 0OBIKHOBEHHBIX
mudepeHIaTbHBIX
ypaBHEHUH

Hopmanpabie cuctemsl auddepeHnnanbHbIX
ypaBHeHul. CTpykTypa OOIIEro pemieHwus.
Havanbnas 3agaua Komwu a5 HopManbHOU cu-
cteMbl nuddepeHmaIbHbiX ypaBHeHUuU. Cu-
cTeMa JIMHEeWHBIX nuddepeHInanbHbIX YpaBHe-
HUH € MMOCTOSHHBIMH KO3 puiieHTamMu. Xapak-
TEPUCTUYECKOE YPABHEHUE CUCTEMBbI JIMHEHHBIX
OJTHOPOJIHBIX G hepeHITnaTbHBIX YPAaBHEHUN C

OTBETHI HA KOH-
TPOJIbHBIE BOTIPO-
CBI




MOCTOSIHHBIMU KO3 uuueHTamu. Pemenue cu-
CTEMbl JIMHEUHBIX OJHOPOJHBIX YpPaBHEHUU C
MOCTOSIHHBIMH KO3 QHIIMEHTaMU B Cllydae pas-
JUYHBIX JCUCTBUTEIBHBIX KOPHEW XapakTepu-
CTHYECKOT'O YPaBHEHHSI.

4.  |Uuterpanbublie ypaBHe- |[IpenBapurensHbie 3aMevanus (HeKOTopbie cBe-| OTBETHI Ha KOH-
HUS JeHUs U3 QYHKIIMOHAIBHOTO aHaIu3a, Ipeodpa-| TPOIbHBIE BOIPO-
30BaHUE Jlannaca, npeoOpa3oBaHue| Cbl U 3aJaHUS

®ypse).MHTerpansuble ypaBHeHUs: BoabTeppa.
OcHoBHbIe NOHATHS. CBA3b MEXAY JIMHEUHBIMU
i QepeHIMaTbHBIME  YPABHEHUSIMH M HHTe-
rpajgbHBIMUA ypaBHEHUsAMH Bomnbreppa. Pe3ons-
BEHTAa HMHTETPaJbHOTO YypaBHEHMsI BombTeppa.
Pemenune MHTErpaspbHOrO ypaBHEHHMS C IIOMO-
LIbI0 PE30JIbBEHTHI. lIpuMepsl HMHTErpanbHbIX
ypaBHeHull Bonbreppa. DiaepoBel MHTErpab.
Wuterpanbupie ypaBHeHHs AOens u ero 00600-
nieHust. MHTerpanbuble ypaBHeHHsT Ppenross-
Ma. OCHOBHbIE MOHATUSA. MeToa onpeaenureneit
®penronema. UtepupoBannsie sapa. [loctpoe-
HUE PE30JIbBEHTHI C MMOMOLIbI0 UTEPUPOBAHHBIX
anep. MHTerpanpHple ypaBHEHHUS C BBIPAYKEH-
HBIM $JIPOM.

5. |DneMeHThl BapHalMOHHO- | DKCTpeMyMbl (pyHKIMOHaANOB. Hekoropeie cBe-| OTBETHI HA KOH-
IO UCUUCIICHUS JEHUS] U MOHATUS U3 (PYHKIMOHAIBHOIO aHallu-| TPOJbHbIE BOIIPO-
3a: (PyHKIMOHAJIbHBIE MPOCTPAHCTBA, (PYHKIMO-|  CBI U 33/1aHUS
HaJIbI, 9KCTpeMyMbl (QyHKIHOHaMOB. Heobxo-
UMbl YCIIOBHsI SKcTpeMyMa. Bapuanuu ¢yHk-
nuonasnoB. Teopema depma. Crapiive Bapua-
LU ¥ YCIOBHA cTapumux nopsakos. [Ipocreit-
mas 3a7a4a KIACCUYECKOI0 BapHAllMOHHOTO
ncuncnenus Jlemma Jlexannpa u ypaBHEHHE
Olinepa. HTerpupoBanue ypaBHeHus Diliepa.
IIpumepsl: 3amaya 0 KpaTdalIleM pPacCTOSTHUU
MEX1y ABYMs TOYKaMH Ha IUIOCKOCTH; HpUMEp
Beiiepmtpacca.  BapuallMOHHBI — IIPUHIUI
depMa B TeOMETpUYECKON omnTHke. 3ajayda
bonba u ycnosus TtpancBepcanbHOcTH. IIpo-
cTefmas 3a7ada KJIACCHYECKOro BApUALMOHHO-
ro HMCUHUCIEHHs U Heobxonumoe ycinoBue Jle-
KaHIPA.

2.3.2 3aHATHSA CEMMHAPCKOI0 THIIA

BapuaHThl mpakTHYeCcKHX 3a/1aHuil OepyTcs U3 331aYHUKOB:

1. COopuuk 3amay no auddepeHIHaTbHbBIM YPaBHEHUSIM U BAapUAIMOHHOMY HCYHMCIEHUIO
[DnexTpoHHBIH pecypce] : yuedHoe nocobue / mox pen. Pomanko B.K.. — Dnektpon. nan. — Mocksa:
W3narensctBo  "Jlaboparopust  3Hanmit", 2015. — 222 c¢. — Pexum jgocrymna:
https://e.lanbook.com/book/ 70710

2. BacunweBa A.b. Jluddepennmanbupie 1 HHTErpaJibHbIE YPaBHEHMSI, BAPUAIIIOHHOE HCYHC-
JeHUe B TpHUMepax M 3adayax [DJeKTpoHHBIA pecypc]: ydeOHoe mocobue / A.b. Bacuibesa,



I''H. Mengenes, H.A. Tuxonos, T.A. Ypasrunbauna. — D1eKTpoH. JaH. — Mocksa : ®OuzmaTiur,
2003. — 432 ¢. — Pexum nmoctyma: https://e.lanbook.com/book/2358.

HaunmenoBanue ®dopma TeKyIero
No Coneprxanue pasjena
pazneina KOHTPOJIS
1 2 3 4

6. |OObikHOBeHHBIE U de- |Pemenne 3anad o TeMaM: ypaBHeHus ¢ pasae- | KontponbHas pa-
peHIaNbHBIC YpaBHCHUA |JICHHBIMHU U Pa3ACIIAIOMMMMUC IICPCMCHHBIMHU, oora
IIEPBOTO NOpPsAAKA YpaBHCHUA pa3pCIICHHBIC OTHOCUTCIILHO IIPO-

M3BOHOM; OTHOPOJIHBIC YPABHEHUS; JIUHEIHBIE
OJIHOPOJIHBIC YPaBHEHMSI; IMHEHHBIE HEOTHO-
POJIHbIE YPaBHEHHUS U UX PEIlIEHUE METOAO0M Ba-
pHUaIuK MOCTOSIHHOM; ypaBHeHHe bepHyiy;
nudhepeHIMaTbHbIC YPABHEHUS, HE pa3peIIeH-
HbIC OTHOCUTEJILHO MPOU3BOTHOM.

7.  |O6bikHOBeHHBIC T de- |Pemenne 3amau mo remam: auddepennnansupie| KontposibHas pa-
peHIIMATBHBIC YPAaBHEHHS |YPABHEHHUS BBICIIUX TOPSIKOB, JOMYCKAIOIIHE 6ora
BBICIIIUX TOPSIAKOB MOHIKEHUS TIOPSKA; JIMHEHHBIE OJIHOPOIHbBIC

ypaBHEHHs BTOPOTO MOpsiAKa M MX oOmiee pe-
IICHHE; JIMHEHHbIE HEOIHOPOJHBIE YpPaBHEHHS
BTOPOTO TIOPSIKA M X PELICHHE METOJIOM Ba-
pHUaIK TOCTOSIHHOW; TMHEHHbIE OJTHOPOJAHBIE U
HE OJIHOPOJIHBIC YPaBHEHUS BTOPOTO MOPSIKA C
MTOCTOSTHHBIMH KO3 (OUIIMCHTAMH.

8.  |Cuctema 0ObIkHOBeHHBIX |Pemienue 3aau mo Temam: HopMalibHbIe cucte-| KoHTponbHas pa-
mddepeHIraTbHBIX MBI TudepeHnnanbHbIX ypaBHEHHH, HX 0011ee 6ota
ypaBHEHUN peuieHre u 3agava Ko as 3TUX CUCTEM; CH-

CTeMbl JHHEHHBIX Au(QepeHnanbHbIX YypaB-
HEHHI C TTOCTOSTHHBIMU KOY((UITCHTAMH.

9. HurerpanbHbie ypaBHe- |PeimmeHue 3amad Mo TeMam: HHTErpajibHbIC KonTposbHhas pa-
HUS ypaBHeHust Bonbreppa u @pearonbpma. 6oTa

10. |DmemeHTHI BaprannoHHO- | Pemenue 3aiaq no temMam: 3kcTpeMyMbl GyHK-| KoHTponbHas pa-
TO UCUUCIICHUSA OHMOHAJIOB, HCOGXO,Z[I/IMBIG YCIIOBUSL ODKCTPEMY- oora

Ma, Bapualuu (YHKIIMOHAJIOB; MpOCTEUIas 3a-
Jlada BApUAIIMOHHOTO HCYHCIICHUSI.
2.3.3 JlabopaTopHble 3aHATHS
[To nucrumuivHe 1a00paTOPHBIEC 3aHATUS HE TUTAHUPYIOTCA.
2.3.4 IlpumepHasi TeMAaTHKA KyPCOBBIX padoT (IPOEKTOB)
CornacHo yueOHOMY TIJIaHy KYPCOBBIE PaOOTHI (IMMPOEKTHI) MO TAHHOW JUCHIUIUIMHE HE MPey-
CMOTPEHBI.

2.4 IlepeyeHb y4eOHO-MeTOAUYECKOT0 O0ecnedeHHs ISl CAMOCTOSATEIbHOI padoThl 00y-
YA IUXCS M0 IUCHUIIHHE (MOYJII0)

[TepedyeHs yueOHO-METOIUIECKOTO 00€CTICUeHUS TUCIIATIITUHBI 10 BBI-

HanmeHnoBanue .
Ne MOJTHEHUIO CaMOCTOSITENILHON pabOThI
paznena
1 2 3
1. 1. Pomanko B.K. Kypc nuddepennmanbHplx ypaBHEHUN U Bapua-

Pa3znener 1 - 5.

IMOHHOTO UCYUCIICHHS [ DIEKTPOHHBIN pecypc| : yaebHoe mocodue / B.K.




Pomanko. — Dnekrpon. gaH. — Mocksa : U3narensctBo "JIaboparopus
3HaHW#", 2015. — 347 C. — Pexxum JIOCTYyMa:
https://e.lanbook.com/book/70785.

2. CoopHuk 3a1a4 no AuddepeHnnaibHbIM ypaBHEHUSIM U Bapu-
AIMOHHOMY HMCUHMCIICHHIO [DIEKTPOHHBIN pecypc] : yueOHoe mocodue /
noj pen. Pomanko B.K.. — DnektpoH. nan. — Mocka: M3narenbcTBo
"Jlaboparopusi 3Hanmii", 2015. — 222 c¢. — Pexum pgoctyna:
https://e.lanbook.com/book/ 70710.

3. ®wmnnos A. ®@. Beenenue B Teopuio auddepeHInaIbHbIX
ypaBHeHU# [TekcT] : ydeOHUMK IJis CTYJEHTOB BY30B 110 TpyIie GU3UKO-
MaTEeMaTHYECKUX HAMpaBICHUH U crienuanbHocTed / A. @. OUIUIIOB. -
U3n. crep. - Mocksa : URSS : [JIEHAH/], 2015. - 239 c.

3 OoOpa3oBarejibHbIE TEXHOJIOTHU

Jns mpoBeleHHsT MEHBIIECH 4YacTH JICKUMOHHBIX 3aHSITUH MCIOJIb3YHOTCS MYJIbTUMEIUNHbIE
CpelCcTBa BOCHPOU3BEICHUS AKTUBHOTO COJAECPKUMOTO, MO3BOJIAIOIIETO CIYIIATEI0 BOCHPUHUMATh
OCOOCHHOCTH M3yd4aeMoO# MpOoQeCcCry, 3a4acTy0 UTPAIONINE PEHIAIONIYI0 POJIb B IIOHUMAHUHM M BOC-
OpUATHH, a Takxke (GopMmupoBaHHH NPO(ECCHOHANBHBIX KOMIIETEeHIMH. bonblias yacTh Jexkuui u
MPAKTUYECKUE 3aAHATUS MPOBOJATCS C UCITOIB30BAHUEM JIOCKU U CIIPABOYHBIX MAaTEPUAIIOB.

[lo nucuuniauHe NpoBOAATCS BYXYACOBbIE JIEKIIMOHHO-TIpaKTHUeCKue 3aHATus. [lpu 3ToM B
KaXJ0M MOAYJIE MPOBOJATCS MPAKTUUYECKUE 3aHATHS, MOCBAILICHHBIE PEIICHUIO THUIOBBIX 3a/1a4. B
MPOLIECCE MPAKTUYECKUX 3aHATHI MPOBOJUTCS 00CYXIeHNE U pa300p pelieHui MpUKIaaHbIX 3a/1a4.

Takoil ”HHOBAIIMOHHBIN ITOAXO0/I TIO3BOJIWI BHEAPUTE B TIPOIECC MPEIOAaBaHus y4eOHOH Tuc-
uuruinHbl «Jluddepennnanbable ypaBHEHUs» HOBBIE CPEACTBA, (DOPMBI M aKTHUBHBIE MTPOTPECCUBHBIC
MeTO/IbI 00yueHus. Vcronb3yeMble TEXHOJIOTHH CIIOCOOCTBYIOT peallM3alld CTYACHTAMHU CBOETO
JUYHOCTHOTO, MO3HABATEIHHOTO U TBOPUECKOTO MOTEHIIMAajda M BBHIMOJIHEHUIO YYEOHBIX M Y4eOHO-
HCCIIEA0BATEIIbCKUX Pa0OT MO JTUYHBIM TPACKTOPUSIM.

4 OueHOYHBIE CPEACTBA JJIS TEKYIIEro KOHTPOJS YCIEeBAEMOCTH U MPOMEKYTOYHOM aT-
TecTalun

Texkymuii KOHTPOJIb:

— IPOBEpPKa JIOMAIIHUX 33IaHUI 10 CEMUHAPCKUM 3aHSATHUSM;

— KOHTPOJIBHBIE BOIIPOCHI 110 pa3jiesiaM yaeOHOM MporpaMMEl;

— pedepar;

— TIpe3eHTalus 1Mo TeMe pedepara;

— BHYTPH CEMECTPOBasi aTTeCTaIlusl.

HToroBblil KOHTPOJIb:
—DK3aMeH.

4.1 ®oH OLIEHOYHBIX CPEACTB /ISl IPOBEAeHNUs TeKylleH aTTecTaluu

Texymuii KOHTPOJIb YCBOEHHUS Marepuana JOMAalIHUX MPAKTUUECKUX 3aJlaHUi MPOBOJUTCA
npernojaBaTesieM ycTHO B popme Oeceapl. OnieHka — 1o 5-Tu GaIbHOM cucTeme.

4.1.1 Temsbl pedepaToB:

1. JIunetHble ypaBHEHHUS BTOPOTO MOPSIAKA.

2. JIunelinble ypaBHEHHS BTOPOTO MOPSJIKA C TUCKPETHBIM BPEMEHEM.

3. ®a30BbIil MOPTPET U OUPYpKALTUH.

4. CucreMbl JIMHEMHBIX YPABHEHUM U PE30HAHC.

5. Pe3onanc.

6. 3akonsl Kennepa u neuxenue B noreHuuane HerotoHa.

7. 2-1 3akoH Kennepa u coxpaHeHue MOMEHTa KOJIUYECTBA IBUKEHUS.



8. ['aMHJIbTOHOBBI CUCTEMBI U BApUALIMOHHBIC TPUHITUIIBI.

9. /IBm>keHre B OIHOMEPHOM MOTEHIUAJIE.

10. MaTtemaTiueckuii 1 GU3NYECKHI MasTHUK.

11. JIuneitnbple CUCTEMBI, COXPaHSIONINE MOJI0KUTEIBHOCTD, U BO3PACTaHNUE IHTPOIIHH.

12. HenuHeliHble CUCTEMBI M BO3PAaCTaHUE SHTPOIIUH.

13. IuckpeTHbIe ypaBHEHUS U BO3pACTaHUE SHTPOIIUU.

14. YcroitunBbie 0COObIE TOUKH.

15. YpaBHeHUs ¢ YaCTHBIMU MTPOU3BOJHBIMU MIEPBOTO MOPSAIKA U YpaBHEHUS HEPA3PHIBHOCTH.

4.1.2 Bonipocsl 1JIsi CAMOKOHTPOJISI

1. lats onpeneneHre 0OBIKHOBEHHOTO AU (hepeHIInalIbHOTO ypaBHEHHUS.

2. Kakue emé nuddepennmanbubie ypaBHEHHS, KpOME OOBIKHOBEHHOTO, BbI 3HaeTe?

3. Uro Takoe muddepeHmaibHOe ypaBHEHUE, pa3pelIéHHOS OTHOCHTEIBLHO CTapIlel Mpou3-
BOJTHOM?
. Uro Takoe obnacTh 3aaanus 1udHepeHInalIbHOr0 ypaBHEHNA?
. Urto takoe nopsanok nuddepeHnanibHoro ypaBHeHH?
. latb onpenenenue peueHus AuppepeHnanbHOro ypaBHEeHUs.
. Uto Takoe MHTEepBaj 3aJaHusl PEIICHUS?
. late onpenenenue auHeHOTO (D PEepeHInaTbHOTO YpaBHEHHE IEPBOTO MOPSIKA.
. Uto Takoe 0OAHOPOIHOE JIMHEITHOE ypaBHEHUE?

10. Kakoe ypaBHeHHE Ha3bIBa€TCSl HEOJHOPOIHBIM JIMHEIHBIM ypaBHEHHEM ?

11. ChopmynupoBaTh U JA0Ka3aThb TEOPEMY CYIECTBOBAHMS M €IWHCTBEHHOCTH PEIICHHUS 3a-
naun Koy Juist TMHEWHOTO ypaBHEHUs MEPBOTO Mopsaka. [logemy 3Ty TeopeMy Ha3bIBAIOT TI100aTb-
HOM?

O 00 31 O\ L

12. Kak pemraercst 1MHEeHHOE ypaBHEHUE MEPBOro MOpsIKa (IIPUBECTH JIBa C10cOo0a pELICHMUS:
METO]T UHTETPUPYIOIIETO MHOKHUTENS M METO/1 BapUAIH MPOU3BOJIbHOM MOCTOSHHOI)?

13. Jlate onpenencHue nuddepeHIMaTbHOTO YPAaBHEHHSI ¢ Pa3ACIITIOIIUMUCS TICPEMEHHBIMH.

14. TlpuBectu metop peuieHus AudGepeHInaIbHOr0 YPaBHEHUS C Pa3JIeNsIIOIIMMHUCS Tepe-
MEHHBIMHU.

15. ChopmynupoBats 3anauy Komm 1 ypaBHEHHS ¢ pa3esOUMMHUCS IEPEMEHHBIMU.

16. Yto Takoe ypaBHeHue B nuddepenimanax?

17. aTb onpeneneHue peleHus ypaBHeHus B quddepeHianax.

18. CopmynupoBaTh M J0Ka3aThb TEOPEMY CYLIECTBOBAHMS M €IMHCTBEHHOCTU pEIICHHUS 3a-
naun Komm i quddepeHanbsHoro ypaBHeHHs ¢ pa3ielsioluMucs nepeMeHHbvu. [louemy sta
TeopeMa Ha3bIBaeTCs JOKAJIbHOM?

19. TlpuBecTu nmpuMep HEEUHCTBEHHOCTH petieHus 3aaayu Komm ans auddepeHnnanbHoro
YPaBHEHUS C pa3IesSOUIMMUCS IEPEMEHHBIMHU.

20. IlpuBectu npumep nudPepeHnanbHOro ypaBHEHUS C B3PIBAIOIIUMCS PEILICHUEM.

21. JlaTp onpeneneHne UHTErpaibHON KPUBOM.

22. Yo Takoe 1moJie HarpaBiIeHU?

23. B uéMm 3akirodaeTcss reoMEeTpHUUecKuil cMbICa JU(epeHIINaIbHOI0 YpaBHEHHs MIEPBOTO
nopsiaka?

24. KakoBa reoMeTpuueckas MHTEpIpeTalusl peleHus] cucTeMbl AuddepeHnnanbHbIX ypas-
HEHUI?

25. B yeMm 3akiitoyaeTcsi TeOMETPUUYECKHI CMBICI CUCTEMBI TU(depeHINaTbHBIX YPAaBHEHUN?

26. B uem 3axmmrouaeTcst MeTo 1 JoMaHbIx Diniepa? [lpuBectu utepanuonnyio Gopmyiy.

27. ChopmynupoBaTh TEOpEMY O CXOAMMOCTH MeToAa Diiepa.

28. llaTh onpeseneHre ypaBHEHUsI B IOJMHBIX quddepennmnanax.

29. laTh onpeneneHne NoTeHIaia.

30. Jlatp onpenenenue 3amaaun Ko 11t ypaBHenus B nuddepeHimanax.

31. ChopmynupoBaTh U J10Ka3aTh TEOPEMY CYLIECTBOBAHHUS M €IUHCTBEHHOCTH pEIICHUs 3a-
naun Komm 17151 ypaBHEeHHs B TIOJIHBIX U] depeHranax.



32. ChopMynupoBath U J0Ka3aTh TEOPEMYy O HEOOXOAMMOM M JIOCTATOYHOM YCIIOBUSX IS
ypaBHEHUS B MOJHBIX AuddepeHInanax.

33. Uto Takoe UHTErpUPYIOLIUI MHOXKHUTEIb?

34. BriBecTu ypaBHEHUE JJIs1 HAXO0XK/ICHUSI HHTETPUPYIOIIETO MHOXKHUTETIS.

35. Beinucarh ypaBHEHUS 711 HHTETPUPYIOLIETO MHOXKHUTENS, 3aBUCSILETO OT X; TOJIBKO OT Y;
TOJIBKO OT (DYHKLIMU ATUX EPEMEHHBIX.

36. Jlate ompezneneHue JTUHEHHOTO OJHOPOJHOTO MU(EpeHINaTLHOIO YpaBHEHHS N-TO TO-
psiZKa C MOCTOSHHBIMU KO3 puIeHTaMu.

37. CdopmynupoBars 3amady Komu nmns JUHEHHOTO OAHOPOIHOTO AMQHEpEeHIINATHEHOTO
YpaBHEHHUSI N-TO MOPsIIKA C MOCTOSHHBIMU KO3 hULIMEHTaMU

38. 3anmcarp nuHEHHOE OfHOpPOAHOE U epeHIMabEHOE YPaBHEHHE N-TO MOPSIKAa ¢ MOCTO-
STHHBIMH K03(P(HUIIMEHTaMU B OriepaToOpHOi hopme.

39. Yto Takoe XapaKTepucTUYECKOe ypaBHEHUE?

40. ChopmynupoBath U JI0Ka3aTh Teopemy 00 OOIIEeM pelIeHUuH B Cydyae MPOCTHIX KOpHEH
XapaKTepUCTUUECKOIO ypaBHEHUS.

41. ChopmynupoBaTh U JI0Ka3aTh TeOpeMy 00 OOIIEeM BEIIECTBEHHOM PEIICHUU JMHEHHOTO
OJTHOPOIHOTO U (HEepEeHIINATEHOTO YPAaBHEHNUS C TOCTOSTHHBIME BEIIECTBEHHBIMU KO3 (DUITEHTAMH.

42. ChopmynupoBaTh U JOKA3aTh JIEMMY O (hOpMYJie CMEIICHHUS.

43. ChopmynmpoBaTh U I0Ka3aTh JEMMY O Oa3uce.

44. ChopmynupoBath U JI0Ka3aTh Teopemy 00 OOIIeM pelleHUU B ciaydyae KpaTHBIX KOpHEH
XapaKTepUCTHUECKOIO ypaBHEHUS.

45. 3anucath ypaBHEHHUS, OMHUCHIBAIONINE ABM)KEHHE FApMOHHYECKOr0 OCHHILISATOpa 6e3 Tpe-
HUS U C TPEHUEM.

46. Pemnth ypaBHEHHUS TAPMOHHUECKOTO OCLHUIUIATOPA O€3 TPEHUS U C TPEHUEM.

47. laTp ompeneneHne HeOHOPOIHOTO JTMHEWHOTO TU(PEpEeHIINATBLHOTO YPaBHEHUS € TTOCTO-
STHHBIMH KO3(pHUIIIEHTaMHU.

48. [laTb onpeneneHne KBa3UMHOTOWICHA.

49. CopmynupoBaTh CBOWCTBA KBA3UMHOTOUJICHOB.

50. Ilokazats, uTo OO0IIEe pelIeHre HEOJHOPOIHOTO JIMHEMHOTO YpaBHEHHUS €CTh CyMMa 00111e-
IO PELIEHUsI OJHOPOJIHOTO JINHEHHOIO0 YPAaBHEHHUS U YACTHOTO PEUICHNSI HEOAHOPOJHOTO YPaBHEHUH.

51. ChopmynupoBaTh U 10Ka3aTh TEOPEMY O BHJI€ YACTHOI'O PELLIEHUS B Clydae, KOora rnpanas
4acTb - KBa3UMHOTOUIEH.

52. Onucath METOJl KOMIUJIEKCHBIX aMIUIMTYA AJI pelIeHUs JIMHEHHBIX TuddepeHanbHbIX
ypaBHEHMH C BeLIeCTBEHHBIMU K03 uiimenTamu.

53. ChopmynupoBaTh M J10Ka3aTh TEOPEMY, HA KOTOPOM OCHOBAH METO]I KOMITJIEKCHBIX aM-
TUTUTYA.

54. PemuTh ypaBHEHHs, OMMCHIBAIOIIME JBM)KEHUS TAPMOHUYECKOT0 OCHMIIIATOPA MOA JeH-
CTBHEM BBIHYKIAIOIIEH CHIIBIL.

55. Yto Takoe siBjeHUE pe3oHaHca? J[aTb MaTeMaTH4ecKoe OnpeiesieHue Pe30HaHCa.

56. Jlatb omnpezienieHne ypaBHeHus Ditiepa.

57. C noMoIbI0 Kakoil 3aMEHBI ypaBHEHUE JMiiepa CBOJUTCS K YPABHEHUIO C IOCTOSTHHBIMU
koa¢pdunreHTamu?

58. Kak MOkHO 00BSICHUTH BBIOOP TaKOM 3aMEHBI?

59. Cenute ypaBHeHHE Difyiepa K ypaBHEHHUIO C TTOCTOSTHHBIMH KO3 HUITMEHTaMH.

60. Jlate onpezeneHue JIMHEHHON HOPMabHOW OAHOPOJHOM CHCTEMBI C TOCTOSSHHBIMU KO3(-
bunueHTamu.

61. ChopmynnpoBath U J0Ka3aTh TEOpeMy 00 OOIIeM pelIeHHH B CiIydae MPOCThIX COOCTBEH-
HBIX 3HAYECHUH.

62. ChopmMynarpoBaTh U JI0Ka3aTh TeOpeMy 00 OOIIeM pelIeHUH B CIydyae KpaTHBIX COOCTBEH-
HBIX 3HaYEHHH, pacCCMOTPEB TUArOHAIU3UPYEMbIE U HeIMarOHAIU3UPYyeMble MaTPULIBI.

63. Onucare METOJ UCKIFOUEHNUS I TUHEUHBIX CUCTEM.



4.2 ®oHJ OLIEHOYHBIX CPEACTB ISl POBEACHNS MPOMEKYTOYHOM aTTeCTAlluN
4.2.1 IlpuMepbl BONIPOCOB JJIS1 MOATOTOBKH K IK3aMeHY

KoHTpoJibHBIE BOIPOCHI:
1. Muddepenunansusie ypaBHeHus. OCHOBHBIE TOHITHS U ONPEICICHHS.
2. YpaBHEHMS C pa3feiAIOIUMUCS IEPEMEHHBIMU. Y PABHEHHUS C PA3ACICHHBIMU IEPEMEHHBIMM.
3. YpaBHEHUs, IPUBOALIMECS K YPABHEHUSIM C Pa3AeIIOIIMMUCS IEPEMEHHBIMU.
4. JIunelinble ypaBHEeHUS |-T0 opsiaka.
5. MeTon Bapuauuy NOCTOSHHBIX.
6. YpaBHeHHe bepHyiuH U €ro cBeicHUE K JIMHEHHOMY YPaBHEHHIO.
7. YpaBHeHHe PUKKaTH U €ro CBEACHUE K ITMHEHHOMY YPABHEHUIO.
8. YpaBHeHue B MoiHbIX auddepeHimanax.
9.Teopema CymIeCTBOBaHUSI U €IUHCTBEHHOCTH peuieHus IupdepeHIrnalIbHOr0 YpaBHEHUS TIEPBOTO
HOpSAJKA.
10. Ilpocreiimue THNBI ypaBHEHUH, HEPA3PEIIEHHBIX OTHOCUTEIBHO ITPOU3BOIHOM.
11.YpaBuenue Jlarpanxa.
12.YpaBuenue Knepo.
13.IIpocTeiiime cixydan HOHMKEHUS NOpsiika AU hepeHInalbHbIX 1-T0 MOPSAIKA.
14.JInneitabie onHopoHbIE MU hepeHIrnaIbHBIC YPAaBHEHUS N-T'0 TOPSIIKA.
15.JIuneitnbiii nuddepeHaIbHbIA ONIEPaTOp M €r0 CBOMCTRA.
16.CBoiiTcBa peLIeH JTUHEHHOIO OJIHOPOAHOIO YpaBHEHUS.
17. JIuneitHO 3aBUCHMBIE M HE3aBUCUMbIE CCTeMbI (pyHKIH. Onpenenurens BpoHckoro.
18.00mmee pemieHne JUHEHHOTO OJAHOPOIHOTO NU(B(HEpPEeHIINATFHOTO YpaBHEHUS, (yHIaMEeHTAIbHAS
CUCTEMA PELLIECHUM.
19. Haxoxnenue oOmiero pemeHusi TUHEHHOTO OJAHOPOAHOTO MU(QepeHIINaTILHOI0 YPaBHEHUS 110
(byHIaMEHTaJIbHOM CUCTEME peIIeHU .
20.®@opmyna Octporpajackoro - JInyBuiiis.
21.JIuneiiHble OoAHOpPOAHBIE TU(HEPEHIMATBLHOIO YpPaBHEHUs C HOCTOSHHBIMH KO3((UIIMEHTaMH.
Xapakrepuctuueckoe ypapHeHue. Ciayuyail pa3IuuHbIX JEUCTBUTEIBHBIX 1 MHUMBIX KOPHEH.
22. JluneitHble OJHOPOAHBIE NU(D(HEPEHINATBHOTO YPaBHEHHUS! C MOCTOSHHBIMU KO3 (HUIIMEHTaMHU.
XapaKkTepucTUYECKOe ypaBHEHUE.
23.JIuneitHoe onHOpoHOE U depeHInalbHOEe YpaBHEHNE BTOPOro MOpsAKa C MOCTOSTHHBIMU KOA(]-
¢unuentamu. Pa3nnynble ciiydan KOpHEH JeMCTBUTENBLHOTO XapaKTEPUCTUUYECKOTO YPAaBHEHUSI.
24 JIuneitHoe HeoAHOPOAHOE AupdepeHnanbHOe ypaBHEHHE BTOPOTO MOPSIKa U HaXOXKIACHUE €ro
o01Iero pemnieHns MeToI0M Bapyallii IPOU3BOJIbHBIX IOCTOSIHHBIX.
25. JIuneiiHble HEONHOPOAHBIE AU(depeHIINaTbHbIE YPABHEHUSI C IOCTOSIHHBIMU K03 puiMeHTamMu u
IIPaBOW 4acThIO CIIELUAIbHBIX BUIOB.
26. HopmanbHble ccTeMbl 00OBIKHOBEHHBIX AU depeHInaIbHbIX YPAaBHEHUM U UX 00Iliee pereHue.
27. 3anava Komu a1 HOpManbHOM cHCTeMbl OOBIKHOBEHHBIX U (hepeHInaTbHBIX YpaBHEHHH.
28. Cucrembl TMHEUHBIX UG (epeHIINATbHBIX YPAaBHEHHM ¢ TOCTOSHHBIMU KO3 UIIUEHTaAMH.
29. XapakTepuCTHUECKOE ypaBHEHHE CHUCTEM OJIHOPOJHBIX JIMHEHHBIX AuddepeHnanbHbIX ypaBHe-
HUH C IOCTOSHHBIMH K03 pULIeHTaMu.
30. MuTterpanpHele ypaBHEeHUs BonbTeppa u uX NpUMeEpHI.
31. MnTerpanbHble ypaBHeHUS OpearoapMa v UX NPUMEpHI.
32. [TousaTus QyHKIMOHANA, SKCTPEMYMBI (yHKIIMOHAJIA, HEOOXOIUMBbIE YCIOBHS IKCTpeMyMa (DyHK-
LMOHAJIA.
33. Ilpocreiimas 3amada KJIACCUYECKOTO BapHALlMOHHOIO HcyucieHus. [Ipumep — BapuallMOHHBIN
npuHUun Pepma B TeOMETPUYECKON ONTHKHU.

DK3aMeH MPOBOJUTCS YCTHO O OHIIeTaM, COCTOSIINM U3 JBYX TEOPETUUECKUX BOIPOCOB U
OJTHOH 3aJa4H.
PexomenayroTcs creayromme KpUTepun OLICHKU 3HAHUM.



OrneHka «HEyI0BIETBOPUTEIBHO» BBICTABIIAETCS B TOM CIy4ae, €CIH CTYAEHT JEMOHCTPHUPYET:

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOTO MaTEPHaIa;

- HE3HAHME OCHOBHBIX 3aKOHOB, MMOHATUH U TEPMHHOB Y4€OHOH NUCIMILIMHBI, HEBEPHOE OIle-
pUpOBaHUE UMU;

- TpyOBI€ CTUIIMCTUYECKHE U PEUEBbIC OITUOKH.

OrneHka «y0BIETBOPUTEIBHO» CTABUTCS CTYAEHTAM, KOTOpBIE IIPU OTBETE:!

- B OCHOBHOM 3HAIOT y4eOHO-IIPOrpaMMHBII Mateprai B 00bEMe, HEOOXOMMOM JUTsl PEJICTO-
A11ei yueobl 1 paboThI 1O Mpodeccuu;

- B LIEJIOM YCBOHJIM OCHOBHYIO JINTEPATYPY;

- B OTBETAX Ha BONPOCH MIMEIOT HAPYILICHHS B TIOCIICIOBATEIILHOCTH U3JIOKEHUS y4eOHOTO Ma-
TepHaa, IEMOHCTPUPYIOT IIOBEPXHOCTHBIC 3HAHUS BOIIPOCA;

- UMCIOT KPaTKUE OTBETHI TOJIBKO B paMKax JICKIIMOHHOTO Kypca;

- IPUBOJIAT HeYeTKUE (HOPMYITUPOBKH (DU3MICCKHUX ITOHATHUI U 3aKOHOB,

- UMEIOT CYIIECTBEHHBIEC OTPEIIHOCTH U IPyOble OIMOKHU B OTBETE HAa BOIPOCHI.

OrneHka «XOpoII0» CTaBUTCS CTYJEHTaM, KOTOpbIE IIPU OTBETE:

- 00HapYXMBaIOT TBEPIOE 3HAHKHE MPOrPAMMHOI0 MaTepualla, KOTOPbIM M3J1araloT CUCTeMaTH-
3UPOBAHO, IIOCIEI0BATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HanboJiee 3HaUuMYIO JONOJHUTEIbHYIO IUTEPaTypy;

- IOMTYCKAIOT OT/JENIbHBIC TIOTPEIIHOCTH M He3HAYHTEIbHbIE OIIUOKH ITPH OTBETE;

- B OTBETaX HE JOIYCKaeT CEPbE3HBIX OIIMOOK U JIETKO YCTpaHSET OTAENbHble HETOUHOCTHU C
IIOMOUIBIO JOIMOJIHUTENBHBIX BOIIPOCOB MPENO0IaBaATENS.

O1eHKa «OTJIMYHOY CTaBUTCSI CTYICHTaM, KOTOPBIE TIPU OTBETE:

- 00HapY)XKMBAIOT BCECTOPOHHEE CUCTEMATHYECKOE M TIIYOOKOE 3HAHHE MPOrPaMMHOTO Mare-
puasia (3HaHWE OCHOBHBIX MOHSTHIA, 3aKOHOB M TEPMUHOB Y4COHOUH NUCIUIUIMHBI, YMEHUE OMEPHPO-
BaTh UMH);

- U3JIaraloT MaTepua JOrMIHO, TIOCIIE0BATENIbHO, Pa3BEPHYTO U YBEPEHHO;

- U3NIAraloT MaTepHal ¢ JOCTaTOYHO YETKUMHU (HOPMYIHPOBKAMU, MOATBEPKIAEMBIMU Tpadu-
KaMH, TUdpamMu WU IPUMEPAMU;

- BIAJICIOT HAYYHBIM CTUJIEM PEYH;

- IGMOHCTPHUPYIOT 3HaHUE MaTepHalia JIEKIUH, 0a30BbIX YICOHUKOB M JOMOJIHUTEIHHON JIUTE-

partypsl.

OneHouyHbIE CpEACTBa JJIsl UHBAIUAOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS
BBIOMPAIOTCS C YUETOM MX MHAWBUIYAIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH.

- MpuU HEOOXOJUMOCTH WHBAJIWAAM U JIUI[AM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3]I0POBBS
IIPEAOCTABIIACTCS TONOJHUTEIBHOE BPEMS I IIOArOTOBKY OTBETA HA 3a4€TE;

- TIpY TIPOBEJIEHUU MPOLIEAYPhl OLIEHUBAHUS PE3YJITATOB 00YUEHUsI MHBAJINUIOB U JIUI] C Orpa-
HUYEHHBIMU BO3MOKHOCTSIMH 3[0POBbs IIPEAYCMATPUBAETCA UCIOJIB30BAaHUE TEXHUYECKUX CPEICTB,
HEO0OXOJIMMBIX MM B CBSI3U C UX UHAUBHUAYAIbHBIMH OCOOEHHOCTSMH;

- IIpU HEOOXOAMMOCTH ISl OOYYaIOLIUXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI U
MHBAJINI0B IMPOLIeypa OLICHUBAHUS PE3YyIbTaTOB OOYUYEHUS MO TUCIUIUIMHE MOXKET NMPOBOJIUTHCS B
HECKOJIBKO JTalloB.

[Tpouieaypa oleHUBAHUS PE3yIbTaTOB OOYyUEHHUS WHBAIHMIOB M JUI[ C OTPAHUYCHHBIMH BO3-
MO>KHOCTSIMH 3I0POBbsSI [0 TUCIUIUIMHE (MOAYIIO) MpeaycMaTpuBaeT NpeJocTaBiIeHue HHPOopMaIu
B (hopmax, alanTUPOBAHHBIX K OTPAHMUYEHUSIM HX 30OPOBBSI U BOCIIPUATHS HHPOPMAIIIH:

JItst TUIT ¢ HApYIIICHUSIME 3PCHUS

— B hopMe 2NIEKTPOHHOTO JOKyMeHTa. J1Jis U1l ¢ HapYIICHUSIMH CTyXa:

— B IIeYaTHOM opme,



— B popMe DIIEKTPOHHOTO JIOKYMEHTA.

JIist TUIL ¢ HApYIICHUSIME OTIOPHO-/IBUTATENILHOTO amiapara:

— B miedaTHoi popme,

— B (hopMe DIICKTPOHHOTO IOKYMEHTA.

JlaHHbIi TIepedeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHUMOCTH OT KOHTHHIEHTa 00y-
YJAIOIIUXCAL.

5. IlepeyeHb OCHOBHOI U JONMOJHHUTEIbHON Yy4eOHOM JIUTEPATYPbl, HEOOXOAMMOM J1JIs1
OCBOEHUS TUCHMILIMHBI (MOIYJIs1)

5.1 OcHoBHas JuTepaTypa:

1. Pomanko B.K. Kypc nuddepeHnunanbHbpIXx ypaBHCHHH M BapHAIlMOHHOTO HCYMCICHUS
[DnexTponHbIii pecypc] : yuedHoe mocooue / B.K. Pomanko. — DnekTpoH. maH. — Mocksa : M3na-
tenbcTBO  "JlaGoparopus  3mammit", 2015, — 347 ¢ — Pexum  jgocryma:
https://e.lanbook.com/book/70785.

2. COopauk 3anau 1o auddepeHIHaIbHbIM YPAaBHEHUSIM M BapHAllMOHHOMY HCYHCICHHIO
[DnexkTpoHHBIH pecypc] : yuebHoe nocobue / mox pea. Pomanko B.K.. — Dnektpon. nan. — Mockaa:
WznarensctBo  "JlabGoparopust  3Hammit", 2015. — 222 ¢. — Pexum  gocryma:
https://e.lanbook.com/book/ 70710.

3. ®wmmnmoB A. @. Beeaenue B Teoputo auddepeHnnanbHeix ypaBHeHui [ TekceT] : yueOHHUK
JUIS CTYJIEHTOB BY30B IO TpyIie (GU3NKO-MaTeMaTHYECKUX HampaBleHUH u cnenuansHocTel / A. @.
Oununmnos. - U3a. crep. - Mocksa : URSS : [JIEHAH/], 2015. - 239 c.

5.2 lonoinuTebHAS JIUTEPATypa:

1. BacunbeBa A.b. JluddepeHnmaibabie ¥ HHTETPaIbHbIC YPABHEHUS, BAPHALIMOHHOE HCYHUC-
JeHWEe B TIpUMepax M 3ajadax [DIeKTpoHHBIA pecypc]: ydeOHoe mocodbme / A.B. Bacwuibesa,
I"'H. Mengenes, H.A. Tuxonos, T.A. Ypasrunpauna. — DJIEKTpOH. JaH. — MockBa: PU3MaTIUT,
2003. — 432 ¢. — Pexum gocryma: https://e.lanbook.com/book/2358.

2. TuxonoB A.H. {uddepenunansusie ypaBHEeHHUs [DIEKTPOHHBINA pecypc]: yueObHuk / A.H.
Tuxonos, A.b. BacunbeBa, A.I'. CBemHUKOB. — DneKTpoH. naH. — Mockpa: ®usmariut, 2002. —
256 c¢. — Pexxum goctyna: https://e.lanbook.com/book/48171.

3. KpacuoB M.JI. BapuaunonHoe ucuucienue: 3anaun u ynpaxsHenus / M.JI. KpacHos,
I''"1. Makapenko, A.U. Kucenes. - Mocksa: Hayka, 1973. - 191 c. - URL: http://biblioclub.ru/
index.php?page=book&i1d=455168

4. KpacuoB M.JI. nTerpanpubie ypaBHeHUs: BBeneHue B Teoputo / M.JL. KpacHos. - Mocksa:
Hayxka, 1975. - 303 c. - URL: http://biblioclub.ru/index.php?page=book&id=457126

5.3. llepuoguyeckne U3IaAHUNA:

Bectauk MI'Y. Cepusi: ®usuka. ACTpoHOMUS.

XKypnan npukiagHol MEXaHUKH U TEXHUUECKOW (PU3UKH.
XKypHan TexHuuecKo! PUNKHU.

N3sectus BY3oB. Cepus: Pusuka.

WNnxenepHas ¢pusuka.

VYcenexu puznueckux Hayk.

®usuka. Pedeparusnsiit xxypnan. BUHUTU.

NoUnAEBLD =

6. Ilepeyenn pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « MHTEpHET),
He00XO0AUMBIX JIS1 OCBOCHM S TUCHUIIIMHBI (MOXYJIA)

l. Kypnan: CoBpeMeHHas 3JIeKTpoHHKa Www.soel.ru

2. Kypnan «Texnuka CBs3M» — MPOU3BOJACTBEHHBI TEXHUYECKUH KypHAJ, OCBEIIAET
BCE€ aCIEKThI TEIEKOMMYHUKAITUH U CBs3M: http://www.t-sv.ru/ozhurnale.html


http://biblioclub.ru/index.php?page=book&id=457126

3. CaliT MHTEepPaKTUBHOW MOJCPKKH MPOBEACHHS Ta0OPATOPHBIX U CAMOCTOSATEIBHBIX
pabot o aucrumunae: http://www.adcomlogod.narod.ru

4. http://ntb.tti.sfedu.ru/(caiit Hayuno-Texundeckoit oudmuorexku TTU FODY);

5. http://elibrary.ru/ (caliT Hay9HON AJIEKTPOHHOU OMOIMOTEKH ),

6. http://www.exponenta.ru/ (0Opa3oBaTenbHbI MAaTEMATHUYECKUN CANT);

7. http://www.i-exam.ru/ (caiitr HayuHo-ucClIe10BaTeIbCKOTO HHCTUTYTa MOHHUTO-

puHra kauectBa oOpasoBanus, r. Momkap-Omna).

7. Metoanuyeckue yKa3aHus 1Jis1 00y4aroMXcs M0 OCBOCHUIO M CUUILIUHBI (MO1YJIs1)

Ha camocrositenbayto paboty ctyneHToB orBoautcs 40% BpemMeHH OT o01Ieil TpyA0EeMKOCTH
nucuuriuHel. [IpoBepka 3HaHMI CTy/I€HTa OCHOBaHA HA KOHTPOJIBHBIX BOIPOCAX U JIOMOJIHUTEIbHBIX
BOIIPOCaX, KaCaIOIUXCsl COOTBETCTBYIONINX Pa3AesiOB NUCHUILIHHBIL:

- BBINOJIHEHUE JIOMAIITHUX 33JJaHUM 110 MPAKTUYECKUM 3aHITHUSIM;

- YCBOEHHeE, JOIOJIHEHHWE M BHHUKaHHE B pa3dupaemble pa3ieibl AUCLMILTUHBI IPU TO-
MOIIH 3HAHUMU, TOJTy4aeMBbIX MTOCPEJICTBAM U3YyUEHUS] PEKOMEHIYEMO JINTepaTyphI.

- KOHCYJIbTAIlH, OPTaHU30BAaHHBIE [Isl pa3bsICHEHUS MMPOOJIEMHBIX MOMEHTOB MPU CaMO-
CTOSITEJIBHOM M3YYCHUHU TE€X WJIM MHBIX ACIIEKTOB pa3/IeNIOB YCBaMBaeMOW MH(OpPMAlUU B JTUCIIH-
TUTHHE.

8. Ilepeuenb HHGOPMALMOHHBIX TEXHOJIOTHI, HCIIOJIb3yeMbIX NPU OCYLIECTBJIEHUH 00-
Pa30BaTeIbLHOIO Mpolecca Mo JMCHUIINHE (MOYI10).

8.1 llepeyenb MHPOPMAITUOHHBIX TEXHOJIOTHIA.

He npeagycmorpeno.

8.2 IlepeyeHnb He0OXOAMMOI0 IPOrPAMMHOI0 O0ecrieYeHusl.
CpeactBa MynbTUMEIUITHON 00yUaroiel 1abopaTopuu:

— KOMITBIOTEPHBIN KJIACC;

— TEeXHUYECKOEe 00ecreyeHHe: IePCOHAIbHbBIE KOMIIBIOTEPHI.

8.3 Ilepevyenb MHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:
He npexgycmorpeHo.

9. MartepuajbHO-TeXHHYECKasA 0a3a, HeoOXoAUMasl JIs1 OCYlIeCTBJIEeHUs 00pa3oBaTe/ib-
HOT'0 MpoIecca Mo AUCHHUILIMHE (MOYJII0)
MarepuanbHO-TeXHUYECKOe 00ecredyeHNe JUCIUILINHBI

Ne Bun pabor
U OCHAIICHHOCTb
1. Jlexunonnele 3aHs- | Ayautopus 230 C
THUS
2. Cemunapckue 3ans- | Aygutopun 227 C
THUS

3. | Texymmii koHTpOab, | Aynuropus 227 C
MPOMEXYTOYHasl aT-
TeCTalus

4. | CamocrosTenbHas Aynurtopus 203 C
pabota




