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1. Ienu u 321244 U3yYeHHUs TUCHUIIUHBI.

1.1 leanb aAucHMNJIMHBI.

VYuebnas nuctuminaa «IudgepenuuanbHbie ypaBHEeHUsI» CTaBUT CBOCH LIENBIO M3Y4YECHUE
MaTeMaTHYeCKUX Mojiesiel (GU3MYeCKUX sIBICHUH U MPOLIECCOB, KOTOPBIE ONMUCHIBAIOTCS PA3IUYHBIMU
Qg QepeHInaTbHBIMI, HHTETPAIbHBIMU YPAaBHEHUSIMA M CHCTEMaMU OOBIKHOBEHHBIX TU(QepeHIIn-
QJIbHBIX YpaBHEHMH. 3HAUMTENIbHAS 4acTh TaKMX MaTEMAaTHYECKUX MOJEJIEeH CBOOUTCA K 3agadaMm ¢
Ha4yaJIbHBIMM YCJIOBHMSIMU JIMOO0 K 3a7jauaM ¢ KpaeBbIMU (FPaHUYHBIMU) yCIOBUSAMU. BaxkHelmas posb
OOBIKHOBEHHBIX U] (epeHInanbHbIX YpaBHEHUN 00BACHIETCA UX IIUPOKUM JHANa30HOM UCIOJIb30-
BaHUS — TPYAHO HAWTH pa3esl TOYHOIO €CTeCTBO3HAHUS (KJIacCHUecKash MEXaHUKa, Teopusi Koieda-
HUH, TeOpus MIEKTPUUECKUX LIeTeH, paAuoTeXHUKa, painodu3nKa, 3JeKTpOIMHAMMKA U JIp.), B KOTO-
pOM ObI OHM HE IPUMEHSITUCH.

1.2 3apayu TMCHUILINHBIL.

OcHoBHOM 3a/1aueil AUCHUILTNHE SBISETCS U3YYEHHE OCHOBHBIX MOHATUN TEOPUU OOBIKHOBEH-
HBIX AuQepeHINaTbHBIX YPAaBHEHUH, HHTETPATbHBIX YPAaBHEHUH W BapUAIMOHHOTO HCUYHUCIICHUS H
OBJIQJICHHE NMPAKTHYCCKUMHU HABBIKAMH Pa0OTHI C ITUM MaTEMAaTHUYCCKUM aIlapaToM.

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

VYuebnas nucuurummHa «AuddepeHunaibuble YpaBHEeHUsI» BXOIUT B BapHATUBHYIO YacTh
LUKJIa 001enpohecCHOHATIBHBIX AUCHUILIUH 6a30BOr0 y4yeOHOro IjiaHa IO HalpaBJIEHUIO MOJrOTOB-
ku OakanaBpuata 11.03.04 DnexTpoHHKa U HAHOAIIEKTPOHHKA.

JUis ycrenHoro OCBOEHMs JUCLUIUIMHBI CTYJIEHT AOJDKEH BIAaJeTh 00sS3aTeNbHBIM MUHUMY-
MOM COJIEp’KaHUSI OCHOBHBIX 00pa30BaTENbHBIX NPOrpaMM [0 MaTeMaTHKE (aHAJIWTUYECKas reoMeT-
pus, IMHEeHHas anredpa, MaTeMaTHUECKUN aHanu3, TEOopHsl (PYHKIMHA KOMILJIEKCHOTO MEPEMEHHOrO,
BEKTOPHBIN U TEH30PHBIN aHAIIN3).

1.4 IlepeyeHb MIaHUPYEMBbIX Pe3y/JIbTATOB 00yYeHHs 1O JUCHUILINHE (MOIYJI10), COOTHe-
CEHHBIX C IVIAHUPYEMBIMH Pe3yJbTaTaMi OCBOCHHS 00pPa30BaTeJIbHOM IPOrPaMMBbI

[Tpouecc n3ydyeHust AMCUMILTMHBI HalpaBjieH Ha (GOPMHUPOBAHKE 3JIEMEHTOB CIEAYIOIIEH KOM-
nereHuu B coorsercTBur ¢ @I'OC BO n OOII no jaHHOMY HanpasiIeHHUIO OATOTOBKU:

No Wunexkc | Conepxanue koM- | B pesynbprare uzyueHus yueOHOH TUCIMITIIMHBI 00y4aro-
L. | KoMme- | TIeTCHIHH (v e€ HIMecs JOJKHBI
TEHIUU YaCTH) 3HATh yMeTh BJa1eTh

1. OIIK-1 CIIOCOOHOCTBIO OCHOBBI ~ TEOpPHWHU | UCIIOJIB30BATh IIPaKTUYECKUMU
MIPEJCTABIIATh OOBIKHOBEHHBIX | MaTeMaTUYeCKUH | HaBBIKAMHU pelle-
aJI€KBaTHYIO co- | muddepenm- anmapar TEOpUHU | HUSI OOBIKHOBEH-
BPEMEHHOMY YpOB- | albHEIX ypaBHe- | OOBIKHOBCHHBIX HBIX U depeH-
HIO 3HAHUW Hayy- | HUH, HHTErpajb- HH(M)GPGHHH&HB: [MaJbHBIX — ypaB-
HyI0 KapTHHY MHpa | HbIX ypaBHeHuii | HPIX YPABHCHH, | HEHMH, UHTE-
HAa OCHOBE 3HAHMS | U BapHalMoHHO- | MHTCTPATBHBIX TPaJIbHBIX  ypaB-
OCHOBHBIX  IIOJIO- | TO UCUUCIICHUS YPaBHCHUM M Ba- | HCHUM M 3a]1a4
JKCHHH, 3AKOHOB H PHAIIIOHHOTO HC- | BApUAIIMIOHHOTO
METOIOB ecTe- YU CIIEHUS VCUHCIICHUS
CTBCHHBIX HayK W
MaTeMaTHKH

2. [1K-2 CIIOCOOHOCTBIO ap- |OCHOBBI U de- | MPUMEHATh 3HA- | HABBIKAMU pellle-
T'YMEHTHUPOBAHHO PEHLIMATBHBIX HUS OCHOB TE€O- | HUS MPUKIIAJHBIX
BbIOMPATh U peaNu- | ypaBHEHUN  JUid | pud  OOBIKHOBEH- | 3aJa4 MpU IOMO-
30BBIBATH HA NpAaK- | pEHICHUs  MNpH- | HBIX audepeH- | I OCHOB TEOPUHU
TuKe  A(PPeKTuB- | KITAAHBIX  3a/Jad | MHATBHBIX ypaB- | OOBIKHOBEHHBIX




No Wunexke | Conepxanue koM- | B pesynbrare uzyueHus yueOHOMN TUCIMITIIMHBI 00y4aro-
L. | KoMme- | METEHLHH (nm e€ 1IUECS JOJIKHBI
TEHLIUU YacTH) 3HATh yMeTh BJIA/IETh

HYIO METOJIMKY | HAHO?JIEKTPOHU- | HEHUIA, uHte- | nuddepeHmanb-
SKCIEPUMEHTANIb- | KU IpalibHBIX  ypaB- | HBIX YpaBHEHUH,
HOTO  HCCleIoBa- HEHUIl U Bapua- | UHTETPAIbHbBIX
HUS TIapaMeTpoOB U LUOHHOTO HWCYHC- | yDAaBHEHUI U Ba-
XapaKTEPUCTHK JICHUs Ui pelle- | pUallMOHHOTO HC-
npubopoB,  cxeM, HUS TPUKIAJHBIX | YUCICHUS

YCTPOMCTB W yCTa-
HOBOK 3JICKTPOHHU-
KH ¥ HaHOJJIEKTPO-
HUKH  Pa3JIMYHOTO
(YHKIIMOHATILHOTO
Ha3HAYECHUS

3aJjady B HaHO-
AIIEKTPOHUKE

2 CTpyKTypa M coiepKaHue U CUMIIIMHBI

2.1

Pacnipenesienue Tpy10€éMKOCTH TUCIHUILIUHBI 10 BUAaM padoT

O61as TpyA0EMKOCTh AUCLHUIUINHBI cocTaBisieT 4 3a4.el. (144 yaca), ux pacupeeneHue mno
BU1aM pa0bOT MPEICTABICHO B TAOJIUIIE.

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

KonrakTHasi paboTa, B TOM 4HcJIe: 60,3 60,3
AyIuTOpHBIE 3aHATHS (BCEro): o4 %4
3aHATHA NEKIINOHHOIO TUIIA 36 36
JlabopaTopHbIe 3aHATHS - -
3aHATHS CEMUHAPCKOTO TUA (CEMHHAPBI, TIPAKTHYCCKHE 18 18
3aHSITHS)
HNHas koHTaKTHAas padoTa: 6,3 6,3
KonTtposns camocrositensHoit paboTsl (KCP) 6 6
ITpomesxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCJIE: 57 57
ITpopaboTka yueOHOro (TEOPETUIECKOro) MaTepuaa 30 30
BrimonHeHne WHAMBHTya IbHBIX 3aJJaHUH (ITOATOTOBKA CO- 97 97
o0IIeHUH, Tpe3eHTaluil)
KonTpoJb: 26,7 26,7
DK3aMeH 26,7 26,7
OO0masi Tpy10eMKOCTh yac. 144 144

B TOM YK CJI€ KOHTAKTHASA 60.3 60.3

pabora

3a4. efl. 4 4

2.2 CTpykTypa IMCUHUILIHHbI:
Pacnpenenenne BugoB yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.

Paznensl (TeMbl) TUCHUTUIMHEI, U3y4aeMble B 3 ceMecTpe (ouHas ¢opma)




PEHIOMATIBHBIC YPABHCHHA
BBICHIUX TTOPSAOKOB

N-ro mopska, ero oOmiee penieHue u OoOImui
uHTerpan, 3agava Ko s 3T0ro ypaBHEHHUS.
Teopema cCyIIecTBOBaHUS H EAHMHCTBEHHOCTH
pemenus 3amaun Komwm nansi ypaBHEHHUs N-TO
MOPSIJIKA Pa3PEHICHHOTO0 OTHOCHTEIBHO CTap-
el nmpousBoaHoi. uddepennunansupie ypas-

KonnuecTBo yacos
No HaunmenoBanue pazienoB (Tem) AYRHTOPHaA Bueaynuropras
Bcero pabota pabora
JI I13 JI3 CPC
1 2 3 4 5 6 7
1. |OGsikHOBeHHBIE MU DepeHIInaIbHbIC o5 10 5 i 10
yYpaBHEHMsI IEPBOT'0 MOPsJIKA
2. |O6bixkHOBeHHBIE MU epeHnanbHbIe 32 10 5 i 17
YPaBHEHMsI BHICIIUX IOPSIIKOB
3. |Cuctema oObIKHOBEHHBIX Aupdepen- 29 5 4 i 10
IIMAJIbHBIX YpPaBHEHUH
4. |MHrerpanbHble ypaBHEHUS 18 2 - 10
5. gIJ/IIZMeHTBI BapHUaLlMOHHOI'O UCYHUCIIE- 18 4 5 i 10
Hmoeo no oucyuniune: 36 18 - 57
2.3Conepxxanue pas3aejoB AU CHUIINHBI:
2.3.1 3aHATHSA JTeKIMOHHOIO THIIA
Ne Haumenosanue Conepanme pasnena dopma TeKyIero
pasznena KOHTPOJIS
1 2 3 4
1.  |O6bikHoBeHHBIe nudde- |[lonsTre muddepennnansaoro ypaBueHust 1-rol OTBETH Ha KOH-
peHLuanbHble ypaBHeHU [nopsika. 3agada Komu. OOiiee U yacTHOE pe-| TpOJIbHBIE BONPO-
MIEPBOTO MOPSIKA mieHus1, oouwii nHTerpan. Teopema CymiecTBO-| ChI M 3a/1aHUS.
BaHUS M E€AMHCTBEHHOCTH pEUICHUs 3aJa4yM
Komm nns nuddepeHnuanbHOro ypaBHEHHS,
Pa3pelIeHHOr0 OTHOCUTENIBHO  MPOM3BOJIHOM.
Pemenne nuddepeHanbHbIX ypaBHEHUH C
pa3fieIeHHbIMM TepeMeHHbIMU. Perienue aud-
(bepeHIaTbHBIX YPaBHEHUI C pa3AessoIIIMu-
csi mnepeMeHHbIMH. OJHOpPOJHBIE YpaBHEHHS
MepBOro mnopsaka. JIMHEHHbIE OXHOPOJHBIE
muddepeHManibHbe YpaBHEHUs U HX o0Iee
pemieHue. JIMHElHHbIE HEOJHOPOJHBIE YpaBHE-
HUS U UX pelIeHHEe METOJOM BapuallH MOCTO-
SIHHOM. JIMHEHbIE HEOTHOPOIHBIE YPABHEHUS U
ux pemienue MetozoM bepHymnu. Pemenue
ypaBHeHUsI BepHyIm MeTomoM Bapuaiuu Mo-
CTOsiHHOM. Pemrenne ypaBHeHust bepHyim me-
TOJIOM TMOJCTAHOBKU (y = uv). YpaBHEHHUS B
NoNHBIX JudepeHmanax 1 ux oOuIMi uHTe-
rpain. Auddepenunanbable ypaBHeHHUs 1-To 1o-
psijika, HEe pa3pelleHHble OTHOCUTEIBHO MPOU3-
BOJIHOH.
2. |O6bikHOBeHHbIE qudde- |OO0mmit Bua muddepeHranbHoro ypaBHeHus| OTBeThl Ha KOH-

TPOJIBHBIE BOIIPO-
CBI




HEHUs BBICIIMX IOPSAIKOB, JOIYCKAOLIUE I10-
HIDKEHUE TmopsAnka. JIMHeiHble OZHOPOHBIE
muddepeHnranbable  ypaBHEHHsT BTOPOTO T10-
psanka. JIluHelHO 3aBUCUMBbIE U JMHEWHO He3a-
BUCUMBIE CHUCTeMBbI (QyHKIMUA. OmnpenenuTens
Bponckoro. Ctpykrypa oOIIero pemeHust Ju-
HEHHOro omHOpoaHOTO uddepeHITATEHOTO
ypaBHEHHUs BTOporo mopsjaka. OyHaamMeHTalb-
Hble CHCTeMbl pemieHuid. 3agada Kowmwm s
muddepeHIIMaTbHBIX YPaBHEHHH BTOPOTO IO-
psanka. Kpaesbie 3amaun st nuddepeHimaib-
HBIX ypaBHEHUI BTOPOTrO MOpsJKA. XapaKTepu-
CTUYECKOE YpPaBHEHUE M XapaKTEPUCTUYECKUI
MOJIMHOM JIMHEHHOTO OJHOPOIHOTO auddepen-
LUaIbHOIO YpaBHEHUs 2-TO MOpsKa C MOCTO-
SHHBIMU KO3 dunmentaMmu. Bo3moxkHbIe CiTy-
Yyau pelleHus JeHCTBUTEIBHOTO XapaKTepUCTU-
YECKOT0 YPaBHEHHS, U COOTBETCTBYIOLIUN UM
BUJI OOIIMX pELIEHUH JTMHEWHOTO OJHOPOIHOTO
nuddepeHIaTbHOT0 ypaBHEHUS 2-T0 TOPSAKA.
HeonHnoponnbpie smHelHbIE nuddepeHIHATb-
Hble ypaBHeHUs 2-ro nopsaka. CTpykrypa o0-
LIEr0 pelIeHUs JMHEMHOro HEOJHOPOIHOIO
muddepeHIaTsHOTr0 ypaBHEHUS 2-T0 TOPSAKA.
Pemenne nuHeiHBIX MUQQepeHINaTbHBIX He-
OJTHOPOJHBIX YpaBHEHUH 2-T0 IOpsAKa METO-
JIOM BapHallMd MPOU3BOJIBHBIX IMOCTOSHHBIX.
JIuneiiHble HeoaHOpOIHbIE AU depeHnanb-
HbI€ ypaBHEHUS 2-TO MOpPSAJKA C MOCTOSIHHBIMU
kodpunuentamu. PerieHue HEOAHOPOIHBIX
JUHENHBIX AU(PEepeHInanbHbIX YpaBHEHUH 2-
ro Nopsijka ¢ MOCTOSSHHBIMU K03 duimeHTraMu
U MPaBOM YaCThIO CIELUAIBHOIO BUJIa METOJIOM
BapHalMi NPOU3BOJIBHBIX IMOCTOSHHBIX. Pemre-
HUE HEOJAHOPOJHBIX JHMHEWHBIX AUPPepeHIn-
QIBHBIX YPaBHEHUHN 2-TO MOpsAJKA C IMOCTOSH-
HbIMH KO3(Q(UIIMEeHTaMH M TpaBOd YacThIO
CIEMAIBHOTO BUJAa METOJIOM HEONIPEAEIEHHBIX
kodppurmenton. JuddepenuansHoe ypaBHe-
HUE MEXaHMYECKUX KOJEeOaHWH U ero perieHue
B cirydae manoro tpenus. luddepennuansnoe
ypaBHEHHE MEXAaHWYECKUX KOJIEOAHUH U €ero
perieHue B cirydae 00JIbIIOT0 TPEHHUS.

Cucrema 0OBIKHOBEHHBIX
nudepeHmaTbHBIX
ypaBHEHUH

Hopmanpabie cucrembl auddepeHnnanbHbIX
ypaBHeHul. CTpyKTypa OOIIEro pemieHus.
Havanphas 3amaga Komwm 11 HopManbHOU CH-
cteMbl auddepeHnmanbHbiX ypaBHeHUd. Cu-
cTeMa JMHEWHBbIX nuddepeHnanibHbIX ypaBHe-
HUM C IOCTOSSHHBIMU KO3 dUIIMeHTaMH. XapakK-
TEPUCTUYECKOE YPABHEHHE CHUCTEMBI TUHEHHBIX
OJTHOPOJIHBIX A depeHITnaIbHbIX YPAaBHCHHUH C

OTBETHI HA KOH-
TPOJIbHBIE BOIPO-
CBI




MOCTOSIHHBIMU KO3 uuueHTamu. Pemenue cu-
CTEMbl JIMHEWHBIX OJHOPOJHBIX YpPaBHEHUU C
MOCTOSIHHBIMU K03(pHLIMeHTaMu B ciiydae pas-
JMYHBIX JCHCTBUTEIBHBIX KOPHEH XapakTepu-
CTHYECKOT'O YPaBHEHHUSI.

4.  |Uuterpanbublie ypaBHe- |[IpenBapurensHbie 3aMedyanus (HeKOTopbie cBe-| OTBETHI Ha KOH-
HUS JeHus U3 QYHKIIMOHAIBHOTO aHaIn3a, Ipeodpa-| TPOIbHBIC BOTIPO-
30BaHUE Jlannaca, npeoOpa3oBaHue| Cbl U 3aJaHUS

®ypse).MHTerpanbuble ypaBHeHus: Bonbreppa.
OcHoBHbIe NOHATHS. CBA3b MEXAY JIMHEHHBIMU
i QepeHIMaTbHBIMI  YPABHEHUSIMH M HHTE-
rpajgbHBIMU ypaBHeHUsMH Bonbreppa. Pe3zons-
BEHTAa HMHTETPAJIbHOTO YypaBHEHMsI BoabTeppa.
Pemenne MHTErpasbHOro ypaBHEHMsI C IIOMO-
IIbI0 PE30JIbBEHTHI. lIpuMepsl HHTErpaIbHBIX
ypaBHeHul BombTeppa. DiiiepoBbl MHTETpAJIbI.
Wuterpanpupie ypaBHeHHs AbGens u ero 0000-
nieHus. VHTerpanbubie ypaBHeHuss ®penrois-
Ma. OCHOBHbIE MOHATUSA. MeToa onpenenureneit
®penronema. UtepupoBannsie saapa. [loctpoe-
HUE PE30JIbBEHTHI C IMOMOLIBI0 UTEPUPOBAHHBIX
anep. MHTerpanpHble ypaBHEHHUS C BBIPaKEH-
HBIM $JIPOM.

5. |DnemMeHThl BapHallMOHHO- | DKCTpeMyMbl (pyHKIMoHanoB. HekoTopsie cBe-| OTBeTh Ha KOH-
IO UCUUCIICHUS JEHUS] U MOHATUS U3 (PYHKIMOHAIBHOIO aHalU-| TPOJIbHbIE BOIPO-
3a: (DyHKIMOHAJIbHBIE MPOCTPAHCTBA, (PYHKIMO-|  CBI U 33/1aHUS
Halbl, JKCTpeMyMbl (¢yHKIUOHaIoB. Heobxo-
JMMBbIe YCIIOBHSI SKcTpeMyMa. Bapuanun QyHk-
nuonanoB. Teopema depma. Crapiive Bapua-
LU ¥ YCJIOBHA cTapuux nopsakos. [Ipocreii-
mas 3ajJada KJIaCCHUYECKOTO BapHallMIOHHOTO
ncurcnenus Jlemma Jlexannpa u ypaBHEHHE
Olinepa. uTerpupoBanue ypaBHeHus Oiliepa.
IIpumepsl: 3amaya 0 KpaTdallleM pPacCTOSTHUU
MEX1y ABYMs TOYKaMH Ha IUIOCKOCTH; HpPUMEp
Beiepmtpacca.  BapuallMOHHBI — IIPUHIUI
depma B TEOMETPUYECKOW ONTHKE. 3ajada
bonba u ycnosus TpancBepcanbHOcTH. IIpo-
cTeimas 3ajaya KJIacCUYeCKOro BapHallOHHO-
ro HCYHUCIEHHs U Heobxonumoe ycinoBue Jle-
XKaHjapa.

2.3.2 3aHATHSA CEMHMHAPCKOI0 THUIIA

BapuaHTsl mpakTHYeCcKHX 3a1aHuil OepyTcs U3 331aYHUKOB:

1. C6opHuk 3amad no auddepeHnrnaibHbIM ypaBHEHUSM W BapHAllMOHHOMY HCUHCICHHIO
[DnexkTpoHHEIH pecypc] : yuebHoe mocobue / mox pea. Pomanko B.K.. — Dnektpon. nan. — Mockaa:
W3narensctBo  "Jlaboparopust  3Hanmit", 2015. — 222 c¢. — Pexum jgocrymna:
https://e.lanbook.com/book/ 70710

2. BacunbeBa A.b. [lubdepennnanbapie 1 MHTETpaIbHbIC YPaBHEHHUS, BApUAIIMOHHOE MCUHC-
JeHUe B TpUMepax M 3amadax [DJIeKTpoHHBIA pecypc]|: yuebHoe mocobue / A.b. Bacumnbesa,



I''H. Mengenes, H.A. Tuxonos, T.A. Ypasruipauna. — D1eKTpoH. J1aH. — Mocksa : ®OuzmaTiur,
2003. — 432 ¢. — Pexum ngocrymna: https://e.lanbook.com/book/2358.

HaunmenoBanue ®dopma TeKyIero
No Coneprxanue paznena
pazneina KOHTPOJIA
1 2 3 4

6. Oo6bikHOBeHHBIC Tu((de- |Pemenne 3agad no remMaM: ypaBHeHus ¢ paszne- | KonrponbHas pa-
pEeHIMaIbHBIC YpaBHCHUA |JICHHBIMHU 1 PA3JACIIIOIIMMHUCH IICPCMCHHBIMU, oora
IIEPBOTO NOpsAAKA YpaBHCHUA pa3pCIICHHBIC OTHOCUTCIILHO IIPO-

W3BOJHOW; OAHOPOIHBIC YPABHEHHUS; JIMHEIHBIC
OJIHOPO/IHbIC YPaBHEHMUSI; INHEHHBIE HEOIHO-
POJIHbIE YPaBHEHHUS U UX PEIlIEHUE METOJO0M Ba-
pHUaIuK MOCTOSIHHOM; ypaBHeHHe bepHyiy;
muddepeHIranbHbIC YPABHEHUS, HE pa3pelIcH-
HbIC OTHOCHUTEJILHO MPOU3BOTHOM.

7. |O6bikHOBeHHBIE nudde- |Pemenue 3amau no temam: auddepenuunansasie| KontponbHas pa-
pEeHIIMATbHBIC YPAaBHEHHUS | yPABHEHUS BBICHIMX TOPSIKOB, IOMYCKAIOIINE 6ora
BBICIIIUX TMOPSAKOB MOHIKEHUSL TOPSAKA; JIMHEHHBIE OJIHOPOJHbBIE

yYpaBHEHHUS BTOPOTO MOpsiAKa M UX obluee pe-
IICHHE; JIMHEHHbIE HEOIHOPOJHBIC ypaBHEHUS
BTOPOTO MOPSJKA U UX PEIICHUE METOJOM Ba-
pHUaIK TOCTOSIHHON; TUHEHHBIE OTHOPOAHbBIE U
HE OJIHOPOJIHBIC YPaBHEHHUS BTOPOTO MOPSAKA C
MTOCTOSTHHBIMH KO3 (HUIIMCHTAMH.

8. |Cucrema oObIKHOBEHHBIX |Pemienue 3agau mo Temam: HopManbHble cucte-| KonTponbHas pa-
g depeHInaIbHbIX MbI U depeHIMATBHBIX YPaBHEHUH, UX o01iee 6ota
ypaBHEHUH peuienue u 3anaya Komu uist 3TuX cucteM; cu-

CTeMbl JHHEHHBIX Au(QepeHnanbHbIX YypaB-
HEHUH C MIOCTOSHHBIMU KO3 pUIieHTaMu.

9. HurerpanbHeie ypaBHe- |PemmeHue 3amad Mo TeMam: HHTErpajibHbIC KonTposbHas pa-
HUS ypaBHeHus Bonbreppa u @pearonsma. 6oTa

10. [DnemeHTHI BapualMoHHO- | Pemenne 3agau mo temam: skcTpeMyMbl GyHK-| KonTposnbHast pa-
TO UCUUCIICHUS OHMOHAJIOB, HCOGXOI[I/IMBIG YCIIOBUSL DKCTPEMY- oora

Ma, Bapuanuu (yHKIIMOHAJIOB; MPOCTEUIas 3a-
Jlaya BapHallMOHHOTO MCUUCIICHUSI.
2.3.3 JlabopaTopHble 3aHATHS
[To nucruruinHe 1ab0paTOPHBIC 3aHITHS HE TUTAHUPYIOTCS.
2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IIPOEKTOB)
CormacHo yueOHOMY TIJIaHy KYpPCOBBIE PaOOTHI (ITPOEKTHI) MO JAHHOW NHUCHIUIUIMHE HE Mpeay-
CMOTPEHBI.

2.4 TlepeyeHb Y4eOHO-METOAMYECKOr0 o0ecnedeHusl 1JIsl CAMOCTOSITeJIbHOIH padoThl 00y-
YA IUXCS M0 IUCHUIIHHE (MOYJII0)

[TepedyeHn yueOHO-METOIUIECKOTO 00ECTIEUeHUS TUCITATIITUHBI 10 BBI-

Pa3zgensr 1 — 5.

HanmenoBanue .
Ne MOJIHEHUIO CaMOCTOSITENIbHON pabOTHI
paznena
1 2 3
1. 1. Pomanko B.K. Kypc nuddepenimanbapix ypaBHEHUH 1 Bapua-

IIMOHHOTO UCYHCIICHHS [ DJIIEKTPOHHBIN pecypc| : yuebnoe mocodue / B.K.




Pomanko. — DnekTpoH. man. — Mocksa : U3narensctBo "JlabopaTopus
3HaHW#", 2015. — 347 C. — Pexxum JIOCTYyMa:
https://e.lanbook.com/book/70785.

2. CoopHuk 3ama4 1o auddepeHImaibHbIM YPaBHCHUSM U BapH-
AIMOHHOMY HMCUHMCIICHHIO [DIEKTPOHHBIN pecypc] : yueOHoe mocodue /
noja pen. Pomanko B.K.. — Dnekrtpon. man. — Mocka: M3narenbcTBO
"Jlaboparopust 3Hanmii", 2015. — 222 c¢. — Pexum pgoctyna:
https://e.lanbook.com/book/ 70710.

3. ®wmnnos A. ®@. Beeaenue B Teopuio auddepeHIraaIbHbIX
ypaBHeHU# [TekcT] : ydeOHUMK IJis CTYJEHTOB BY30B 110 IpyIine GU3UKO-
MaTeMaTHYECKUX HaNpaBIeHUH U crienuanbHocteil / A. @. OUaunmos. -
U3n. crep. - Mocksa : URSS : [JIEHAH/], 2015. - 239 c.

3 Oopa3oBaTe/ibHbIE TEXHOJIOTUH

Jns mpoBeleHHsT MEHBIIECH 4YacTH JICKUMOHHBIX 3aHSITHUH MCIOJIb3YHOTCA MYJIbTUMEIUNHBIE
CpelCcTBa BOCIPOU3BEICHUSI aKTUBHOTO COAECPKUMOTIO, MO3BOJIAIOIIETO CIYIIATEI0 BOCIHPUHUMATH
O0COOCHHOCTH M3y4aeMOU MPOQECCHH, 3a4aCTy0 UTPAIONIUE PEHIAONIyI0 POJIb B IIOHUMAHUU U BOC-
OpUATHH, a Takxke (GopmupoBaHHH TPO(ECCHOHATBHBIX KOMIIETEHIMI. bonblias yacTh Jexuui u
MPAKTUYECKUE 3aHATHUS MPOBOJATCS C UCIIOIB30BAHUEM JIOCKU U CIIPABOYHBIX MATEPHUAJIOB.

[lo nucuuniauHe NpoOBOAATCS IBYXYacOBbIE JIEKIIMOHHO-TIpaKkTHUecKue 3aHsaTus. [lpu 3ToM B
KaXJO0M MOJYJIE MPOBOJATCS MPAKTUUYECKUE 3aHSATHSI, MOCBAIICHHBIC PEIICHUI0 THUIOBBIX 3aaad. B
MpoLIecce MPAKTUYECKUX 3aHATHI MPOBOJUTCS 00CYkIeHNE U pa300p pelieHnid MPUKIAIHBIX 3a/ay.

Takoil ”HHOBAIIMOHHBIN ITOXO0/1 TIO3BOJIMII BHEAPUTH B TIPOIIECC MPEIOIaBaHus YIeOHOM auc-
uuruinHbl «Jluddepennnanbapie ypaBHEHU» HOBBIE CPEACTBa, (POPMBI M aKTUBHBIE MTPOTPECCUBHBIC
MeTO/IbI 00yueHUs. McIonb3yeMble TEXHOJIOTHH CIIOCOOCTBYIOT pealli3allMd CTYACHTaMHU CBOETO
JUYHOCTHOTO, MO3HABATEIILHOTO W TBOPUYECKOTO MOTEHIIMAaNa M BBIMOJHEHHIO y4eOHBIX M y4eOHO-
HCCIEA0BATENIbCKUX Pa0OT MO JTUYHBIM TPACKTOPHSIM.

4 OueHOYHBIE CPEACTBA JUIS TEKYIIEr0 KOHTPOJS YCIEeBAeMOCTH H MPOMEKYTOYHOM aT-
TecTalun

TeKkymuii KOHTPOJIb:

— IPOBEpPKa JIOMAIIIHUX 33IaHUN TT0 CEMUHAPCKUM 3aHATHUSIM;

— KOHTPOJIbHBIE BOIIPOCHI 110 pa3jienaM yueOHOM MporpaMMmsl;

— pedepar;

— TIpe3eHTalus 1Mo TeMe pedepara;

— BHYTPH CEMECTPOBasi aTTeCTaIlHsl.

HToroBblil KOHTPOJIb:
—OK3aMeH.

4.1 ®oHJ OLIEHOYHBIX CPE/ICTB /I MPOBeeHUs TeKyIlel aTTecTalul

Texymuil KOHTPOJIb YCBOEHHMS MarepHaja JOMAalllHUX IMPaKTUYECKUX 3aJaHUil IPOBOAMTCA
npernojaBaTeneM ycTHO B popme Oecepl. O1ieHKa — 1o 5-T OalIbHOM cucTeMe.

4.1.1 Temsbl pedepaToB:

1. JIunetHble ypaBHEHHUS BTOPOTO MOPSIAKA.

2. JIuneliHble ypaBHEHMS BTOPOIO MOPSAIKA C JUCKPETHBIM BPEMEHEM.

3. ®a30BbIil MOPTPET U OUPYPKALUH.

4. CucteMsbl JINHEHHBIX YpaBHEHUI U pE30HAHC.

5. Pe3onanc.

6. 3axonbl Keruepa u nnxenue B noteHuuane HeroToHa.

7. 2-#1 3axoH Keruiepa u coxpaHeHHe MOMEHTA KOJIMYECTBA JIBUKEHHUS.



8. ['aMHJIbTOHOBBI CUCTEMBI U BAPUALIMOHHBIE TPUHITUIIBL.

9. /IBmkeHre B OTHOMEPHOM MOTEHIIHAAJIE.

10. MaTtemaTnueckuii 1 GU3NYECKHUI MasITHUK.

11. JIuneiinple CUCTEMBI, COXPAHSIOIINE TTOJIOKUTEIBHOCTh, U BO3PACTAHUE SHTPOITHH.

12. HenuHeliHble CUCTEMBI U BO3PACTAHUE SHTPOIIUU.

13. IuckpeTHbIEe ypaBHEHHS U BO3pACTAHUE SHTPOIUH.

14. YcroitunBbie 0cOObIE TOUKH.

15. YpaBHeHus ¢ 4aCTHBIMU TPOU3BOIHBIMU [IEPBOTO MOPSAJIKA U yPaBHEHUS HEPA3PHIBHOCTH.

4.1.2 Bonipocsl 1JIsi CAMOKOHTPOJISI

1. lats onpeneneHre 0OBIKHOBEHHOTO AU (hepeHIInaIbHOTO ypaBHEHHUS.

2. Kakue emé nuddepeHnuaibHble ypaBHEHUs, KpOMe 0OBIKHOBEHHOI'O, BBl 3HaeTe?

3. Uro Takoe muddepeHImanbHoe ypaBHEHHE, pa3pelIéHHOE OTHOCUTEIBLHO CTapIiel Mpou3-
BOTHOM?
. Uro takoe o0nacTh 3aanus JUpPepeHInaIbHOro ypaBHEHUs?
. Uro Takoe nopsaok auddepeHnnanbHOro ypaBHeHus?
. Jlate onpenenenue pemeHns U epeHInaaIbHOro ypaBHEHUS.
. UTo Takoe MHTepBaI 3aJjaHus peLIeHns?
. late onpenenenue muHeHHOTO AU(PepeHInaIbHOr0 YpaBHEHHE IEPBOT0 MOPSIIKA.
. UTo Takoe 0JTHOPOHOE IMHEHHOE ypaBHEHHE?

10. Kakoe ypaBHeHHE Ha3bIBAE€TCS HEOJHOPOIHBIM JIMHEHHBIM ypaBHEHUEM ?

11. ChopmynupoBaTe U J0Ka3aThb TEOPEMY CYLIECTBOBAHUS M €IUHCTBEHHOCTU PELICHUS 3a-
naun Ko ju1st nMHEWHOTO ypaBHEHUs MepBoro nopsiika. Ilouemy sty Teopemy Ha3bIBarOT I7100ajb-
HOM?
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12. Kak pemraercst TuHENHHOE ypaBHEHUE MIEPBOrO MOPsAJIKa (IPUBECTHU J1BA CII0CO0A PEIICHHUS:
METOJ UHTETPUPYIOLIET0 MHOKUTENS M METO]] Bapually IPOU3BOJILHON TOCTOSIHHOM)?

13. lats onpeaenenne nuddepeHInanb-HOr0 YpaBHEHUS ¢ Pa3IesIOIIUMUCS TIEPEMEHHBIMH.

14. IlpuBectu MeTon pemieHUs TU(GEpEeHINATBFHOIO YPAaBHEHUS C Pa3AeisIIOIUMUCS Mepe-
MEHHBIMHU.

15. ChopmynupoBaTs 3anauy Komm 11 ypaBHEHHS ¢ pa3eNsOIMMUACA TEPEMEHHBIMU.

16. Yto Takoe ypaBHeHue B nuddepenimanax?

17. atb onpenenenue pemeHus ypaBHeHus B quddepeHiuanax.

18. CopmynupoBaTh U J0Ka3aThb TEOPEMY CYLIECTBOBAHMS M €IMHCTBEHHOCTH PEIICHHUS 3a-
naun Komm s muddepeHanbHoro ypaBHEHHs ¢ paszaessiomumucs nepeMenasiMu. [louemy sta
TeopeMa Ha3bIBaeTcs JOKaJIbHOMN?

19. TlpuBecTu nmpuMep HEEUHCTBEHHOCTH peuieHus 3aaayu Komm ans auddepeHnnanbHoro
YPaBHEHUS C pPa3IeAIOLMMUCS IEPEMEHHBIMU.

20. IlpuBectu npumep AudQepeHnanbHOro ypaBHEHUS C B3PhIBAIOIINMCS PEILICHUEM.

21. JlaTp onpeaeneHne UHTErpaabHOU KPUBOA.

22. Yro Takoe 1oJie HarpaBIeHHA?

23. B uéMm 3akirodaeTcsi reOMETpUUECKUil cMbICT Tu(epeHIINaTIbHOI0 YpaBHEHHs MIEPBOr0O
nopsiaka?

24. KakoBa reoMeTpuyeckas MHTEpIpeTalusl pelieHus: cucTeMbl AudQepeHnnaibHbIX ypaB-
HEHUI?

25. B yeMm 3akiitoyaeTcsi TeOMETPUUYECKUI CMBICI CUCTEMBI TU(depeHIINaTbHBIX YpaBHEHHH?

26. B uem 3axmrouaeTcst MeTo JoMaHbix Diniepa? [lpuBectu utepanuonnyio Gopmyiy.

27. ChopmynupoBaTh TEOPEMY O CXOAMMOCTH METOAa Diiiepa.

28. JlaTh onpeneneHne ypaBHEHHs B TIOJHBIX U depeHraniax.

29. laTh omnpeaeneHue NoTeHIHAaIa.

30. Jlatp onpenenenue 3amaaun Ko ais ypaBHeHus B nuddepeHimanax.

31. ChopmynupoBaTh U JI0Ka3aTh TEOPEMY CYIIECTBOBAHUS M €IUHCTBEHHOCTH PELICHHUS 3a-
nauu Ko 1y ypaBHeHHs B OJIHBIX AU(QepeHnnanax.



32. ChopMynupoBath U AOKa3aTh TEOPEMY O HEOOXOIUMOM U JOCTATOYHOM YCIOBHSIX JUIS
ypaBHEHUS B MOJHBIX AuddepeHInanax.

33. Uto Takoe UHTErpUPYIOLIUNA MHOKHUTENID?

34. BriBecTu ypaBHEHUE AJIsl HAXO0XKIEHUSI HHTETPUPYIOIIETO MHOXKHUTETIS.

35. Beinucarh ypaBHEHUS JJIsl UHTETPUPYIOLIEr0 MHOXKHTENS, 3aBUCSIIETO OT X; TOJIBKO OT Y;
TOJIBKO OT (DYHKLIMU ATHX EPEMEHHBIX.

36. Jlate ompezneneHue JUHEHHOTO OJHOPOIHOTO IU((EepeHIHaTFHOTO0 YPaBHEHUS N-TO TO-
psiZKa C MOCTOSHHBIMU KO3 PHUIIEHTaMU.

37. CdopmynupoBare 3amaday Komu mnst JTHHEHHOTO OJHOPOIHOTO UG GhEepeHIIHATHEHOTO
YpaBHEHHUS N-TO MOPsIIKA C MOCTOSSHHBIMU KO3 hULIMEeHTaMU

38. 3anucarp nuHEHOE ogHOpPOAHOE U depeHIMaTbHOe YpaBHEHHE N-TO MOPSIKa ¢ MOCTO-
STHHBIMH K03()(HUIIUEHTaMHU B OllepaTOpHO# dopme.

39. Uto Takoe XapaKTepuCcTUYECKOe ypaBHEHUE?

40. ChopmynupoBarh U JI0Ka3aTh TeopeMmy 00 OOIIEM pElIeHUH B Ciaydyae MPOCTHIX KOpHEH
XapaKTepUCTHUECKOI0 ypaBHEHUSI.

41. ChopmynupoBaTh U J0Ka3aTh TeOpeMy 00 OOIIEM BEHIECTBEHHOM PEIICHHH JHHEWHOTO
OJTHOPOAHOTO AU PEPEeHIINATHPHOTO YPABHEHUS C TIOCTOSIHHBIMU BEIICCTBEHHBIMU KO3 PHUIICHTaMHU.

42. ChopmynrpoBaTh U 10Ka3aTh JeMMY O (POPMYJIE CMEIICHHS.

43. ChopmynupoBaTh U T0OKa3aTh JIEMMY O Oa3uce.

44. ChopmynupoBarh U JI0Ka3aTh TeopeMy 00 0OIeM pEelIeHUHd B Cclydyae KpaTHBIX KOpHEH
XapaKTepUCTHUUECKOI0 ypaBHEHUSI.

45. 3anucath ypaBHEHHUS, OMHUCHIBAIONINE ABUKEHHE FAPMOHUYECKOIO OCIIILIsATOpa 6€3 Tpe-
HUS U C TPEHHUEM.

46. Pemnth ypaBHEHHUS TAPMOHUYECKOTO OCHMIUISATOPA 0€3 TPEHUSI U C TPEHUEM.

47. lath omnpeneneHne HEOAHOPOIHOTO JIMHEHHOTO MU epeHITnaIbHOTO YPaBHEHHUS C OCTO-
SIHHBIMHU K03 purimentamu.

48. [laTh onpeneneHne KBa3UMHOTOUJICHA.

49. CopmynrpoBaTh CBOMCTBA KBA3UMHOTOUJICHOB.

50. Tloka3aTsb, yTO 00IIEE pelIeHre HEOAHOPOJHOIO JMHEHHOI0 ypaBHEHUS €CTh CyMMa o0I111e-
'O pelIeHus! OJJHOPOAHOIO JTMHEHHOT0 YPaBHEHHS U YaCTHOT'O PEIIEHUS] HEOJHOPOIHOTO YPaBHEHHUSI.

51. ChopmynupoBaTh U 10Ka3aTh TEOPEMY O BHJI€ YACTHOTO PEILIEHUS B Cy4ae, KOrja rnpasas
YacTh - KBa3UMHOTOUJIEH.

52. Onucath METOJl KOMILJIEKCHBIX aMIUTUTYJ JUIsl PELICHUS JTUHEHHBIX AUPPepeHInanbHbIX
YpaBHEHMH C BEIIECTBEHHBIMU KO3 PUIIHEHTAMHU.

53. ChopmynupoBaTh U J0Ka3aTh TEOPEMY, HA KOTOPOM OCHOBAaH METOJI KOMILUIEKCHBIX aM-
TUTUTYA.

54. PemuTh ypaBHEHHUs, OMMCHIBAIOIIUE JBM)KEHUSI TAPMOHUYECKOTO OCLMIIIATOpA MO ACH-
CTBHEM BBIHYKIAOIIEH CUIIBIL.

55. YUro Takoe sABieHUE pe3oHaHca? J[aTh MaTEMaTUUECKOE ONIPEIETICHUE PE3OHAHCA.

56. [laTb onpeneneHrne ypaBHeHuUs Dujepa.

57. C noMoIpio Kakoil 3aMeHbl ypaBHEHHE Dijepa CBOAUTCS K YPABHEHUIO C IMOCTOSHHBIMHU
koa¢pdunrentTamu?

58. Kak M0xHO 00BSICHUTH BBIOOp TaKoi 3aMeHBI?

59. Ceaute ypaBHeHHE Diiiepa K ypaBHEHHUIO ¢ TOCTOSHHBIMH KO3 pUlleHTaMu.

60. late onpezneneHue TMHEHHON HOPMATLHONW OJHOPOAHOM CUCTEMBI C TOCTOSIHHBIMU KO3(-
dbunmeHTamu.

61. ChopmynnpoBath U JI0Ka3aTh TeOpeMy 00 OOIIeM pelIeHHH B CiIydae MPOCTBIX COOCTBEH-
HBIX 3HAYECHUH.

62. ChopmynarpoBaTh U 10Ka3aTh TeOpeMy 00 OOIIeM pEeIIeHUH B clydae KPaTHBIX COOCTBEH-
HBIX 3HaYCHHM, paCCMOTPEB TUArOHAIU3UPYEMbIEe U HEIUAarOHATU3UPYEMbIE MAaTPHIIbI.

63. Onucath METOA UCKIIOUYEHUS ISl TIMHEUHBIX CUCTEM.



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

KoHTpoJibHBIE BOPOCHI:
. Auddepennnansusie ypaBHeHus. OCHOBHBIE IOHATHS U ONIPEICICHUSI.
. YpaBHEHHUsI € pa3eIAOUMMUCS IEPEMEHHBIMU. Y paBHEHHUS C pa3/IeICHHBIMU [1€PEMEHHBIMHU.
. YpaBHEHUs], IPUBOJALIMECS K YPABHEHUSIM C Pa3AeIIOIIMMUCS IEPEMEHHBIMH.
. JIuneitnpie ypaBHeHust 1-ro nopsiaka.
. MeTon Bapuanuy NOCTOSHHBIX.
. YpaBHeHue bepHyuM u ero cBefieHne K JIMHEHHOMY ypaBHEHHUIO.
. YpaBHeHue Pukkatu v €ro cBeiecHUE K JINHEMHOMY YPaBHEHHIO.
. YpaBHeHUE B MOJTHBIX AuddepeHimanax.
9.Teopema CymIeCTBOBaHUSI U €IUHCTBEHHOCTH peuieHus nup(dHepeHIrnaTbHOr0 YPaBHEHUS TIEPBOTO
nopsiKa.
10. [Tpocreiimme TUIBI YypaBHEHUH, HEpa3peIIEHHBIX OTHOCHTEIBHO MPOU3BOIHOM.
11.YpaBuenue Jlarpanxa.
12.YpaBuenue Knepo.
13.IIpocTeiiime cixydyan HOHMKEHUS NOpsiika A depeHInanbHbIX N-To MOpsIKa.
14.JInneitabie onHopoHbIE MU hepeHInaIbHBIC YPAaBHEHUS N-T'O TOPSIIKA.
15.JIuneitnbiil tuddepeHnaIbHbIA ONIEPaTOp U €ro CBOMCTBRA.
16.CBoiiTcBa peLIeH JTUHEHHOI0 OJIHOPOAHOIO YpaBHEHUS.
17. JIuneitHO 3aBUCUMBIE U HE3aBUCHMBbIE cucTeMbl pyHKIui. Onpenenurens BpoHnckoro.
18.00mmee pemieHne JMHEHHOTO OJAHOPOIHOTO NU(B(HEpPEeHINATFHOTO YpaBHEHUs, (yHIaMEeHTaIbHAS
cucTeMa pereHH.
19. HaxoxxaeHue oOIIero pemieHus JTUHSHHOTO OJHOPOAHOTO MU((EPECHIIMATBLHOTO YPABHCHHS I10
(GyHIaMEHTaJIbHOW CUCTEME pellIeHu.
20.®@opmyna Octporpackoro - JInyBuiis.
21.JIuneiHble OAHOpPOAHBIE TU(GEPEHINATBPHOIO YpaBHEHUS C MOCTOSIHHBIMHU KO3 (HUIMEHTaMH.
Xapakrepuctuueckoe ypapHeHue. Ciyyail pa3audyHbIX ACHCTBUTEIHHBIX U MHUMBIX KOPHEH.
22. JluneitHble OJHOPOAHBIE NU(D(HEPEHINATBHOTO YPaBHEHHUS C MOCTOSHHBIMU KOX(Q(PHUIUEHTAMH.
XapaKkTepucTUYECKOe ypaBHEHUE.
23.JIuneitHoe onHOpoHOE MU depeHINaTbHOE YpaBHEHHE BTOPOrO MOPSJIKAa C TOCTOSHHBIMU KO3 (]-
¢unuenTamu. PasnnuHble ciiydan KOpHEH JEHCTBUTENBHOTO XapaKTEPUCTUUYECKOTO YPABHEHUS.
24 JIuneitHoe HeoAHOpoAHOe AuddepeHLnanbHOe YypaBHEHHE BTOPOTO MOPSJIKa U HAXOXKACHHUE €ro
o01Iero pemnieHns MeToI0M Baprualluy IPOU3BOJIbHBIX TOCTOSHHBIX.
25. JIuHeitHble HEOHOPOIHBIC MU(PepeHIaTbHbIE YPAaBHEHHS C MIOCTOSTHHBIME K03 puiimenramMu u
IIPaBON 4acThIO CIIELUATIbHBIX BUJIOB.
26. HopmainbHble ccTeMbl OOBIKHOBEHHBIX AU(depeHInaIbHbIX YPaBHEHUM U UX 00I1iee peleHue.
27. 3anava Komu a1 HOpManbHOM cHCTeMbl OOBIKHOBEHHBIX U (hepeHINaTbHBIX YpaBHEHHH.
28. Cucrembl IMHEHHBIX U] depeHInaNbHBIX YPaBHEHUH ¢ TOCTOSTHHBIMU K03 durimenTamu.
29. XapaKkTepuCTUYECKOe ypaBHEHHUE CHUCTEM OJHOPOJHBIX JUHEWHBIX Au(ddepeHInalbHbIX ypaBHE-
HUH C IOCTOSHHBIMU K03 pULIeHTaMu.
30. UnTerpanbHble ypaBHEeHUs BonbTreppa v X mpUMepsl.
31. UnTerpanbHble ypaBHeHUS DpearonbMa M UX IPAMEPHI.
32. [TonsaTus yHKIMOHANA, SKCTPEMYMbI (YHKIIMOHANIA, HEOOXOIUMBIE YCIIOBHSI SKCTpeMyMa (pyHK-
LMOHAJIA.
33. Ilpocreiimas 3asa4a KIacCHYECKOrO BAapHALIMOHHOTO ucuucieHus. [lpumep — BapuanmoHHBIN
npuHIun Pepma B TeOMETPUYECKON ONTHKHU.

ONO O WN B

3K3aMeH HpOBOI[I/ITCSI yCTHO 10 6I/IJIeTaM, COCTOAIIINM U3 I[ByX TeOpeTI/I‘-IeCKI/IX BOHpOCOB n
OJTHOM 3aJ1a4H.
PexomenayroTCs ClleyIolue KpUTEpU OLICHKN 3HAHUM.



OrneHka «HEyI0BIETBOPUTEIBHO» BBICTABIIIETCS B TOM CIIy4ae, €CIHM CTYAEHT JEMOHCTPUPYET:

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOTO MaTEPHaIa;

- HE3HAHHE OCHOBHBIX 3aKOHOB, MMOHATUH U TEPMHHOB Y4€OHOH NUCIMILIMHBI, HEBEPHOE OIle-
pUpOBaHUE UMU;

- TpyOBI€ CTUIIMCTUYECKHE U PEUEBbIC OITUOKH.

OrneHka «yA0BIETBOPUTENBHO» CTABUTCS CTYAEHTAM, KOTOPBIE IIPU OTBETE:

- B OCHOBHOM 3HAIOT y4eOHO-IIPOrpaMMHBII MaTtepuai B 00bEMe, HEOOXOIMMOM ISl IIPEICTO-
A11ei yueobl 1 paboThI 1O Mpodeccuu;

- B LIEJIOM YCBOHJIM OCHOBHYIO JINTEPATYPY;

- B OTBETAX Ha BOMPOCHI MMECIOT HAPYIICHHUS B TIOCIIEIOBATEILHOCTH U3JI0KEHHSI YUeOHOTO Ma-
TepHaa, IEMOHCTPUPYIOT IIOBEPXHOCTHBIC 3HAHHS BOIIPOCa;

- UMCIOT KPaTKUE OTBETHI TOJBKO B paMKax JICKIIAOHHOTO Kypca;

- IPUBOIAT HeYEeTKUE (HOPMYITUPOBKH (HDH3HICSCKHUX MMOHATHUI U 3aKOHOB;

- IMEIOT CYILLECTBEHHBIE IOTPEIIHOCTH U I'pyOble OIIMOKH B OTBETE HAa BOIPOCHI.

OrneHka «XopoIll0» CTaBUTCS CTYAEHTaM, KOTOpPbIE IIPU OTBETE:

- 00HapyXMBaIOT TBEPIOE 3HAHKME MPOIPAMMHOI0 MaTepualla, KOTOPbI H3J1araloT cuCTeMaTu-
3UPOBAHO, IOCIE0BATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HanboJiee 3HaUuMYIO JONOJHUTEIbHYIO JIUTEpaTypy;

- IOMTYCKAIOT OT/JENbHBIC TIOTPEIIHOCTH M HE3HAYNUTENIbHBIC OITMOKH IIPU OTBETE;

- B OTBETaX HE JIOIYCKAeT CEPbE3HBIX OIIMOOK M JIETKO YCTpPaHsET OTJe/IbHbIE HETOUHOCTH C
IIOMOUIBIO JOIOJIHUTENIBHBIX BOIIPOCOB MPENO0IaBaTENs.

OlnieHKa «OTJIMYHOY» CTaBUTCS CTYJIEHTaM, KOTOpPbIE TIPH OTBETE:

- O0HapYKHUBAIOT BCECTOPOHHEE CUCTEMATHUECKOE U TIyOOKOe 3HAHUE MPOrpaMMHOrO Mare-
puana (3HaHHE OCHOBHBIX MOHSATHUN, 3aKOHOB U TEPMHUHOB y4E€OHOUW JUCIMIUIUHBI, YMEHHE OMEPUPO-
BaTh UMH);

- M3JIararoT MaTepHall JOrMYHO, ITOCJIEJOBATEIbHO, PA3BEPHYTO U YBEPEHHO;

- U3NIAaraloT MaTepual ¢ JOCTaTOUYHO YETKUMHU (HOPMYITHPOBKaMH, MOATBEPKAaeMbIMH rpadu-
Kamu, [udpamMu Wik IpUuMepamu;

- BJIAJICIOT HAYYHBIM CTUJIEM PEUU;

- IEMOHCTPUPYIOT 3HAHUE MaTepuala JIEKIui, 0a30BbIX YUYCOHUKOB U JOTOTHUTEIHHON JINTE-

partypsl.

OneHouyHbIE CpeACTBa ISl UHBAJIUAOB U JIMI[ C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBbS
BBIOMPAIOTCS C YUETOM MX MHAWBUAYAIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH.

- Mpu HEeoOXOJUMOCTH WHBAJIUAAM M JIMIAM C OTPaHMYEHHBIMH BO3MOXHOCTSMHU 3/0POBbS
IIPEAOCTABIIACTCS TONOJHUTEIBHOE BPEMS I IIOArOTOBKY OTBETA HA 3a4€TeE;

- IIpY TIPOBEJICHUH MPOLIEAYPhl OLIEHUBAHUS PE3YIbTaTOB 00yUYEeHUs MHBAJIMIOB U JIMII C OTpa-
HUYEHHBIMU BO3MOKHOCTSIMH 3JI0pOBbsI IIPEAYCMATPUBACTCS UCIIOJIIB30BAHUE TEXHUUECKUX CPEJICTB,
HEO0OXOJIMMBIX UM B CBSI3U C UX MHAUBUAYAIbHBIMU OCOOEHHOCTSMH;

- IIpU HEOOXOAMMOCTH ISl 0OYYaIOUIUXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHM 3J10POBBSI U
MHBAJIUIOB IPOLIEypa OLICHUBAHUS PE3YyIbTaTOB OOYUYEHUS MO TUCIUIUIMHE MOXKET NMPOBOAUTHCS B
HECKOJIBKO JTaIloB.

[Tpouienypa oreHUBaHUS pe3ylIbTaTOB OOYyUEHHUs WHBAIHMIOB U JIUI[ C OTPAaHUYCHHBIMU BO3-
MO>KHOCTSIMH 3I0POBbSI [0 TUCIUIUIMHE (MOAYIIO) MpEeAyCcMaTpUBaeT MpeocTaBieHe nH(popMaun
B (hopMax, aJalTUPOBAHHBIX K OTPAHMYCHUSAM UX 37I0POBbS U BOCHPUATHS HHPOPMAITUH:

J1J1st U1 ¢ HApYIICHUSIMH 3PCHHS

— B (popMe PIIEKTPOHHOTO TOKyMeHTa. JlJisl IUI] ¢ HapyIIEHUsIMH CITyXa:

— B IIeYaTHOU (opme,



— B popMe DIIEKTPOHHOTO JIOKYMEHTA.

JI1st JTUIL € HApYIICHUSIME OTIOPHO-/IBUTATENILHOTO amiapara:

— B miedaTHoi popme,

— B (hopMe DIICKTPOHHOTO IOKYMEHTA.

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

5. IlepeyeHb OCHOBHOI U JONMOJHHUTEIbHON Yy4eOHOU JTUTEPATYPbI, HEOOXOTUMOM ISt
OCBOEHUS TUCHMILIMHBI (MOIYJIs1)

5.1 OcHoBHas JuTepaTypa:

1. Pomanko B.K. Kypc muddepeHnnanpbHpIX YpaBHCHH W BapHAIIMOHHOTO HMCUYHUCIICHUS
[DnexTponHbIii pecypc] : yuedHoe mocooue / B.K. Pomanko. — DnekTpoH. man. — Mocksa : M3na-
tenbctBo  "JlaGoparopus ~ 3mammit", 2015, — 347 ¢ — Pexum  jgocrymna:
https://e.lanbook.com/book/70785.

2. CoopHuk 3amad no guddepeHIHATFHBIM YPABHCHUSIM W BAapUAIMOHHOMY HCYHCICHHUIO
[DnexkTpoHHBIH pecypc] : yuebHoe nocobue / mox pea. Pomanko B.K.. — Dnexktpon. nan. — Mockaa:
WznarensctBo ~ "JlabGoparopust  3Hammit", 2015. — 222 ¢. — Pexum  gocryma:
https://e.lanbook.com/book/ 70710.

3. ®wmnmoB A. @. Beeaenue B Teoputo nupdepeHnnanbHeix ypaBHeHu [ TekcT] : yueOHuK
JUIS CTYJIEHTOB BY30B MO TpyIie (GU3NKO-MaTeMaTHUYECKUX HampaBlIeHU U cnenuansHocTel / A. @.
Oununmnos. - U3a. crep. - Mocksa : URSS : [JIEHAH/], 2015. - 239 c.

5.2 lonoiHuTeE/IbHAS JIMTEPATYpA:

1. BacunbeBa A.b. [luddepennunanbapie 1 UHTETpaIbHbIe YPAaBHEHUS, BAPUALIMOHHOE UCUHC-
JIeHWEe B TIpUMepax M 3amavax [DJIeKTpOHHBIA pecypc]|: ydeOHoe mocobue / A.b. Bacuinesa,
I''H. Mengenes, H.A. Tuxonos, T.A. YpasrunpauHa. — DneKTpoH. naH. — Mocksa: dusmatiur,
2003. — 432 c. — Pexum gocryma: https://e.lanbook.com/book/2358.

2. TuxonoB A.H. luddepenumansuple ypaBHeHUs [DneKTpoHHbIN pecypc]: yueOHuk / A.H.
Tuxonos, A.b. BacunbeBa, A.I'. CBemHUKOB. — DneKTpoH. naH. — MockBa: @usmariut, 2002. —
256 c¢. — Pexxum goctyna: https://e.lanbook.com/book/48171.

3. Kpacnos M.JI. BapumanumonHoe wucuuciienue: 3agaud u ynpaxsenus / M.JL. KpacHos,
I''U. Makapenko, A.W. KuceneB. - MockBa: Hayka, 1973. - 191 c. - URL: http://biblioclub.ru/
index.php?page=book&id=455168

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

5.3. llepuoguyeckne U3IaHUA:

Bectauk MI'Y. Cepusi: @uznka. ACTpoHOMUS.

XKypnan npukiagHol MEXaHUKH U TEXHUUECKON (PU3UKH.
KypHan TexHuueckoi GU3NKH.

N3sectus BY3oB. Cepus: @usuka.

WNnxenepHas ¢pusuka.

VYcenexu puznueckux Hayk.

®usuka. Pedeparusnsiit xxypuain. BUHUTH.

NoakowhE

6. [lepevyeHb pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH « AHTEepHET,
He00XO0AUMBIX JIS1 OCBOCHM S TUCHUIIIMHBI (MOXYJIA)

1. XKypuan: CoBpeMeHHast 2JIeKTpOHHKA WWW.S0€el.ru

2. Kypnan «Texnuka CBsi3u» — NPOU3BOACTBEHHBIN TEXHUUECKUH >KypHaJ, OCBEILAET
BCE aCIEKThI TEIIEKOMMYHHUKAIH 1 cBsi3u: http://www.t-sv.ru/ozhurnale.html


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

3. CaliT MHTEepaKTUBHOW MOJAECPKKH MPOBEACHHS Ta0OPATOPHBIX U CAMOCTOSATEIBHBIX
pabot mo aucnurumae: http://www.adcomlogod.narod.ru

4. http://ntb.tti.sfedu.ru/(caiit HayaHo-TexHn4yeckoi oudmmoreku TTU FODY);

5. http://elibrary.ru/ (caliT Hay9HON JIEKTPOHHOU OMOIMOTEKH);

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

7. http://www.i-exam.ru/ (caiit HaydHo-HCCI€10BaTEIBCKOTO HHCTUTYTa MOHHTO-

puHra kauectBa oopasosanus, . Momkap-Omna).

7. MeToanyeckue yKa3aHusi JUISA 00y4aKIIMXCSI 0 OCBOECHHIO THCHHIIMHBI (MOTYJIs)

Ha camocrtosiTenbHyio paboTy CTyaeHTOB OTBOAUTCS 42% BpeMeHHU OT o01Ieil TPYA0EeMKOCTH
nucuurIuHel. [IpoBepka 3HaHMI CTy/I€HTa OCHOBaHA HA KOHTPOJIBHBIX BOMPOCAX U JIOMOJIHUTEIbHBIX
BOIIPOCaX, KaCaIOIUXCsl COOTBETCTBYIOIIMX PA3/1€TI0B TUCIUILUIUHBIL:

- BBINIOJIHEHUE JIOMAIITHUX 33JJaHUN MO0 MPAKTUYECKUM 3aHATHSIM;

- YCBOEHHeE, JOIOJIHEHHWE M BHHUKAaHHE B pa3Oupaembie pa3/iesbl AUCUUILTUHBI IpU TO-
MOIIIM 3HAHUMN, TTOJTY4a€MBbIX MTOCPEICTBAM U3YyUEHUsI PEKOMEHIYEMOM JINTEpaTypHI.

- KOHCYJIbTAIlMH, OPTaHU30BaHHBIC JUIS PA3bsICHEHUS MTPOOIEMHBIX MOMEHTOB IPU CaMO-
CTOSATEIPHOM HM3YyYEHUU TEX WM MHBIX aCIEKTOB Pa3ieiioB yCBaWBaeMoW MH(GOpPMAIUU B JHCIHU-
TUTHHE.

8. Ilepeuenb HHGOPMALMOHHBIX TEXHOJIOIHii, HCIOJIb3YyEMbIX IIPU OCYLIECTBJIEHUH 00-
pa30BaTeIbLHOIO Mpomuecca Mo JMCHUIINHE (MOAYJII0).

8.1 llepeyenb MHPOPMAITUOHHBIX TEXHOJIOTHIA.

He npexgycmorpeno.

8.2 IlepeyeHnb He0OXOAMMOI0 IPOrPAMMHOI0 O0ecrieYeHusl.
CpencTBa MyJIbTUMEIMIHHON 00y4atolei sadopaTopuu:

— KOMITBIOTEPHBIN KJIACC;

— TeXHUYECKOe o0ecreyeHre: IepCOHANbHbBIE KOMIIBIOTEPHI.
8.3 Ilepeyenb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM:

He npenycmotpeno.

9. MarepuajibHO-TeXHHYecKas 0a3a, HeoOXoaMMasi 1Jisl OCYlLeCTBJIEeHHsI 00pa3oBaTe/ib-

HOT'0 MpoIecca Mo JTUCHUIINHE (MOYJII0)
MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTLIMHBI

Ne Bun pabor
Y OCHAIIEHHOCTh
1. Jlexumonubie 3ans- | Ayautopus 230 C, ocHaleHHas NMEPEHOCHBIM IMPOCKTOPOM U
THUS MarHMUTHO-MapKepHOU JTOCKOH.
2. | CemuHapckue 3aHsi- | Ayautopun 227 C OCHaIIeHbl MarHUTHO-MapKepHBIMH JIOCKa-
THUS MH.

3. | Texymmii koHTpOIB, | Aymutopus 227 C, ocHameHHass MAarHUTHO-MapKEPHOH TOCKOM.
IPOMEXYTOUYHAs at-

TeCcTalusa
4. | CamocrosiTenbHas Aymutopus 203 C ocHalieHHas KOMITBIOTEPHOM TEXHHKOW C
pabora BO3MOKHOCTBIO TIOJIKJIFOUEHHUS K ceTH «VHTepHET», MpOorpaMMon

SKpPAHHOTO YBENWYEHHUS M OOECIEeYeHHBIH JOCTYIIOM B DJEK-
TPOHHYIO MH(OPMAaLMOHHO-00pa30BaTeNbHYIO CPEely YHUBEPCHU-
TeTa.




