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1. lesn u 3a1a4u M3YyYeHHUS TUCIHUTNIHHBI.

1.1 leanb aAucHMNJIMHBI.

VYuyeOnas mucruiuimHa «Jluddepennuaibubie, HHTErpajJbHble YPaBHEHUs] U BapUAIUOH-
HOe UCUYMCJIeHHe) CTaBUT CBOCH LIEIbI0 U3YUYEeHUE MAaTeMaTUYECKUX MoJiesiel (PU3HUecKUX SIBJICHUN U
MIPOLIECCOB, KOTOPBIE OMHUCHIBAIOTCS Pa3IMUHbIME AU(PepeHIInaTbHBIMU, HHTETPAILHBIMHA YPABHCHU-
MU U CHCTeMaMHu OOBIKHOBEHHBIX AU(pdepeHlnanbHbIX YpaBHEHUNH. 3HAaYUTEIbHAS YaCTh TAKUX Ma-
TEMATHYECKUX MOJICTICH CBOJUTCS K 3a/1a4aM C HAYaJIbHBIMU yCIOBHSIMH JIN0O K 3a7ja4aM C KPaeBbIMH
(TpaHUYHBIMH) yCIOBUSIMH. BaskHei1ass pojib OOBIKHOBEHHBIX U] GEpeHITHATBHBIX YpaBHEHUN 00b-
SICHSETCS UX IIUPOKUM JHANAa30HOM HCIIONB30BAHMS — TPYTHO HAWTH pas3ziesl TOYHOTO €CTeCTBO3HA-
HUs (KJIacCHMuYecKas MEXaHUKa, Teopus KoJeOaHUU, TEOopusl IIEKTPUUYECKUX IIeNel, paauoTeXHUKa,
paanodu3nKa, SICKTPOJUHAMHKA H JIP.), B KOTOPOM ObI OHU HE MPUMEHSIIUCH.

1.2 3apayu TMCHUILINHBIL.

OcHoBHOM 3a/1aueil AUCHUILTNHE SBISETCS U3YYEHHE OCHOBHBIX MOHATUN TEOPUU OOBIKHOBEH-
HBIX AuQQepeHInaTbHBIX YPaBHCHUH, HHTETPATbHBIX YPAaBHCHUH M BAPUAIIMOHHOTO WCYHCICHUS U
OBJIQJICHHUE NMPAKTHYCCKUMHU HABBIKAMH PA0OTHI C THM MaTEeMaTHYECKUM aIlliapaToM.

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

VYuebnast nuctumnaa «JAundgepenuuanbibie, HHTErpajbHble YPaBHEHUsS] M BapHallMOH-
HOe MCYHUCJIeHHe» BXOAUT B 0a30BYI0 4acTh IMKJIA 00IIENPO(ECCHOHAIBHBIX JAUCLUILIMH 0a30BOr0
y4eOHOTO IJIaHa M0 HapaBiIeHUIo noaroToBku Oakanaspuata 03.03.03 Pagnodusuka.

JUis ycrenHoro OCBOEHMs JUCLUIUIMHBI CTYJIEHT AOJDKEH BIAaJeTh 00sS3aTeNbHBIM MUHUMY-
MOM COJIEp’KaHUSI OCHOBHBIX 00pa30BaTENbHBIX MPOrpaMM [0 MaTeMaTHKe (aHAJUTUYECKasi reoMeT-
pus, IMHEeHHas anredpa, MaTeMaTHUECKUN aHanu3, TEOopHsl (PYHKIMHA KOMILJIEKCHOTO MEPEMEHHOrO,
BEKTOPHBIN U TEH30PHBIN aHAIIU3).

1.4 IlepeyeHb MIaHUPYEMBbIX Pe3y/JIbTATOB 00yYeHHs 1O JUCHUILINHE (MOIYJI10), COOTHe-
CEHHBIX C IVIAHUPYEMBIMH Pe3yJbTaTaMHU OCBOCHHS 00pa30BaTeJIbHOI IPOrPAMMBI

[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 pesynbrare uzyueHus yueOHOH TUCIMITIIMHBI 00ydaro-
g, | KOMTe- | TeTeHIH (nmm eé IMECS TOJKHBI
TEHIUU YaCTH) 3HATh yMeTh BJa1eTh
1. OIIK-1 CIIOCOOHOCTBIO K | OCHOBBI ~ TE€OpPHUU | MCIOJIb30BATh IIPaKTUYECKUMHU
OBIAJCHUI0 0a30- | OOBIKHOBEHHBIX | MATEMaTUYECKUN | HABBIKAMU pelle-
BBIMU 3HAHUSIMU B HH(bcbepeHHp[- anmapar TEOpHUH | HUAA OOBIKHOBEH-
067acTH  MaTeMa- | albHBIX ypaBHe- | OOBIKHOBCHHBIX HBIX T depeH-
TUKH U €CTECTBEH- | HUW, HHTErpajb- HH(M)GPGHHH&HB: [MabHBIX  ypaB-
HBIX HAYK, UX HC- | HBIX ypaBHenwmii | HPIX YPABHCHHH, | HCHHH, WHTC-
NOJB30BAHMIO B | U BapHaluoHHO- | MHTCTPAIBHBIX TPAbHBIX  ypaB-
npodeccHoHab- ro ucumcnenys | YPABHCHMI M Ba- ) HCHUM 1 33/
HOI JIeATEBHOCTH PHAIIMOHHOTO HWC- | BAPUAIIMOHHOTO
YHUCIICHUS MCUHUCIICHUS




2 CTpyKTypa M coiepKaHue U CHHUIIIMHBI

2.1 PacnpenesieHue TPyA0EéMKOCTH TUCHMILIMHBI 10 BUAaM padoT

OO61as TpyA0EMKOCTh AUCLUHUILIMHBI cocTaBiseT 4 3a4.el. (144 yaca), ux pacrpenenacHue 1no

BHJIaM paOOT MPEACTABICHO B TaOIHIIE.

Bunx yuebnol paboThl Bcero CemecTtphbl
4acoB (gacel)
3

KonTakTHasi paboTa, B TOM 4ncJie: 76,3 76,3
AyIuTOpHBIE 3aHATHS (BCEro): 72 72
3aHsATHs TIEKIMOHHOTO THIA 36 36
JlaboparopHbIe 3aHATHS - -
3aHATHS CEMUHAPCKOTo TUIA (CEMHHAPBI, TPAKTHYCCKHE 36 36
3aQHSTHS)
HNuast koHTaKTHasi padora: 4.3 4.3
Kontponb camocrositensHoM padotsl (KCP) 4 4
ITpomesxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCJIE: 41 41
ITpopaboTka yueOHOro (TEOPeTUYECKOro) MaTepuaa 20 20
BeinonHeHue WHAMBH Ty aIbHBIX 33JaHUH (TIOATOTOBKA CO- 91 21
OOIIECHUH, TPE3CHTAIHI)
KoHTpoJs: 26,7 26,7
Ok3amMeH 26,7 26,7
OO0mas Tpy10eMKoOCTh yac. 144 144

B TOM YK CJI€ KOHTAKTHASA 76.3 76.3

pabora

3ad. el. 4 4

2.2 CTpyKTypa IMCOHMILIHHbI:

Pacnipenenenuie Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jienaM JUCIUILINHBL.

Paznensl (TeMbl) AUCHUIUIMHBL, H3y4aeMble B 3 cemecTpe (ounas ghopma)

KonngecTBo yacoB
Ne HaumenoBanue pa3zzienos (Tem) Beero Ays;g(?TpaHaﬂ BHG?ZE)TTZPHM
J 113 J3 CPC

1 2 3 4 5 6 7

1. |OGsikHOBeHHBIE MU DepeHInaTbHbIE 28 10 10 i 8
ypaBHEHHS TIEPBOTO MOPSIIKA

2. |OObikHOBeHHBIE MU DepeHIInanbHbIe 29 10 10 i 9
ypaBHEHHSI BBICITUX TOPSIIKOB

3. |Cuctema 0OBIKHOBEHHBIX AUpdepen- o4 8 8 i 8
[IMAJIbHBIX YPaBHEHUN

4. |UHTerpanbHble ypaBHEHUS 16 4 4 -

5. |DnemMeHTHl BapUaIIMOHHOTO UCUYHUCIIe- 16 i 8
HUS
Hmoeo no oucyunune: 36 36 - 41




2.3Conepxxanue pa3ieioB IUCHUIIHHBI:
2.3.1 3aHaTHs JEeKIMOHHOI0 THIIA

PCHIOMAJIBHBIC YPABHCHUA
IICPBOro MnmopsaKa

nopsiaka. 3anaya Komm. Obmiee u yacTHoe pe-
nieHus, ooumii uHrerpan. Teopema cyuiecTBo-
BaHHWA U €IUHCTBEHHOCTH pELICHUs 3aJa4u
Komm misa guddepeHunanbHOro ypaBHEHUS,
pa3pelIeHHOr0 OTHOCUTENBHO IPOU3BOJHOM.
Pemenne nuddepeHmanbHbIX ypaBHEHUH C
pa3feneHHbIMH TIepeMeHHbIMU. Pernenue aud-
(bepeHIaTbHbIX YPaBHEHUN C pa3AessolMu-
csi mnepeMeHHbIMU. OJHOPOAHbBIE YpPAaBHEHMUS
nepBoro nopsaka. JluHeiHble OJHOPOJHBIE
muddepeHranbHble YpaBHEHUS W HX oO01ee
pewienue. JIuHelHble HEOAHOPOIHBIE YpaBHE-
HUS U UX pELICHHE METOJO0M BapHalMu IMOCTO-
SIHHOM. JInHeliHbIe HEOJHOPOIHBIE YPABHEHUS U
ux pemieHue wmeroaoM bepuymnu. Pemenue
ypaBHeHMs bepHy/uin MeToloM BapualMM I0-
CTOsiHHOW. Pemenne ypaBHeHus bepHymm me-
TOJIOM TMOJCTAaHOBKM (y = uv). YpaBHEHUS B
noJHBIX auddepeHranax 1 ux OO HHTe-
rpan. {uddepennuanbaslie ypaBHeHus 1-ro mo-
psaKa, He pa3pelleHHble OTHOCUTEIBHO IPOU3-
BOJIHOM.

HaumenoBanue ®dopma TEeKyIEero
Ne Conepxanue paszaena p Y
paznena KOHTPOJIS
1 2 3 4
1. |OGwikHOBeHHbIe qudde- ([lonarue muddepennmanbroro ypapHeHus: 1-ro| OTBETH HA KOH-

TPOJILHBIC BOIIPO-
Chbl M 3alaHH.

OO6bIkHOBeHHbIE Tudde-
pEHIMAJIBHBIE YPABHEHMUS
BBICILIUX MOPSIIKOB

O6mmit Bua auddepeHuaIbHOTO YpaBHEHUS
N-ro mopsijika, ero oodliee penieHue U OoOUIHii
uHTerpain, 3agadya Komm /s 3T0oro ypaBHEHUsI.
Teopema cymecTBoBaHUS M €AUHCTBEHHOCTH
pemenusa 3agauun Komm nns ypaBHEHHUs n-TO
MOpAJIKA Pa3pEUIEHHOIO0 OTHOCHUTEIBHO CTap-
el npousBoaHol. Juddepenuuanbubie ypas-
HEHUs BBICIIMX IOPSAIKOB, JOIYCKAIOLIUE I10-
HIDKEHUE TmopsAnka. JIMHeiHble OZHOpPOIHBIE
muddepeHranbHble  ypaBHEHUs] BTOPOTo IIO-
psanka. JIluHelHO 3aBUCUMBIE W JUHEHWHO HE3a-
BUCUMBIE CHCTeMbl (QYyHKIMUA. OmnpenenuTensb
Bponckoro. Ctpyktypa oOIIero pemeHust Ju-
HEHHOTrO OJHOpOoaHOTO JUddepeHITnaATEHOTO
ypaBHEHHsI BTOporo mnopsaka. OyHIamMeHTalb-
Hble CHCTeMbl pemieHud. 3agada Komwm s
muddepeHIMaTbHBIX YpaBHEHHM BTOPOTO MO-
psanka. Kpaesble 3amaun s auddepeHunans-
HBIX YPaBHEHUI BTOPOTO MOpPSAKA. XapaKTepu-
CTUYECKOE YPaBHEHUE M XapaKTEPUCTHUYECKHUU
MOJIMHOM JIMHEWHOTO OJHOpoAHOTO AuddepeH-
LUAJIBbHOIO YpaBHEHUs 2-TO MOpsiIKa C MOCTO-
SHHBIMA KOd(duimeHTaMu. Bo3MOXHBIE CITy-

OTBETHI HA KOH-
TPOJIbHBIE BOITPO-
CBI




Yayu peuieHus JeHCTBUTENLHOIO XapaKTepUCTH-
YECKOI'0 YPAaBHEHUS, U COOTBETCTBYIOUIMH UM
BUJI OOIIMX pEUIEHUH JTMHEWHOIO OJJHOPOIHOIO
I QepeHnaIbHOro ypaBHEHU 2-T0 TOPSIIKA.
Heonnoponnbsie swmHelHbIe auddepeHIranb-
Hble ypaBHeHus 2-ro nopsaka. Ctpykrypa 00-
IIETO PEUICHUsl JIMHEHHOTO HEOIHOPOIHOTO
I QepeHnaIbHOro ypaBHEHU 2-T0 TOPSIIKA.
Pemenne nuHeiHBIX TUQQepeHINaTbHBIX He-
OJHOPOJHBIX YpaBHEHHUH 2-TO MOpPsIKAa METO-
JIOM BapHall{ TPOU3BOJIBHBIX IOCTOSHHBIX.
Jluneiinple HeomHOponHBIE AuddepeHITnATb-
HBIE YpaBHEHHs 2-TO MOpPsAKA C MOCTOSHHBIMU
kodpduuuenTamu. PerieHue HEOAHOPOIHBIX
TMHEHHBIX U (depeHIHaTbHBIX YpaBHEHUH 2-
ro Nopsijika C IMOCTOSSHHBIMHM K03((UIIMEeHTaMU
Y TIPaBOH YacCThIO CIIEIUAIIEHOTO BHJIA METOIOM
BapHUallMy NPOMU3BOJBHBIX MOCTOSHHBIX. Pere-
HUE HEOJHOPOAHBIX JHHEWHBIX auddepermn-
QJIbHBIX YpaBHEHMH 2-TO HOpsiAKa C MOCTOSH-
HBIMH KO?((UIIMEHTAaMH W TPaBOW YaCTHIO
CMELUAIBHOTO BU/1a METOJIOM HEOIpeIeIEHHbIX
koapdunmentos. AuddepeHnnansHoe ypaBHe-
HUE MEXaHMYECKUX KOJIeOaHUH U ero perieHue
B ciay4yae majnoro Tpenus. duddepeHnmansaoe
ypaBHEHHE MEXAaHHYECKUX KOJIEOAaHUH U ero
penieHue B cirydae O0JIbIIIOr0 TPEHHUS.

CucreMa 0OBIKHOBEHHBIX
mudepeHIaTbHBIX
ypaBHEHUH

Hopmanehble cuctembl ud¢depeHIanbHbIX
ypaBHeHui. CTpyKkTypa OOIIEro pelieHwus.
HavanpHas 3amaga Komm 111 HopManbHOM cH-
cTteMbl Au(depeHunanbHbIX ypaBHeHU. Cu-
cTeMa JMHEHHBIX AudQepeHnnanbHbIX ypaBHe-
HUH € MOCTOSSHHBIMU K03 purentamu. Xapax-
TEPUCTUYECKOE YPABHEHHE CHUCTEMBI JTMHEHHBIX
OJTHOPOJIHBIX JH(hepeHITnaTbHBIX YPaBHEHUN C
MOCTOSIHHBIMU KO3 uuneHTamu. Pemenue cu-
CTEMBI JIMHEWHBIX OJHOPOJHBIX YPAaBHEHHU C
MOCTOSIHHBIMU K03(pULIMeHTaMu B cllyyae pas-
JINYHBIX JIEUCTBUTENBHBIX KOpPHEH XapaKTepH-
CTUYECKOI'0 YPAaBHEHHUS.

OTBETHI HA KOH-
TPOJIbHBIE BOIIPO-
CBI

HNHuTerpanbHbie ypaBHe-
HUSA

[IpenBaputenbHble 3amMeyaHus (HEKOTOPBIE CBeE-
JeHus U3 GYHKUIMOHAIBHOTO aHaju3a, mpeodpa-
30BaHUE Jlannaca, npeoOpa3oBaHue
®ypoe).MuTerpansusie ypaBHeHUs: Bosbreppa.
OcHoBHble MOHATUSA. CBSA3b MEXKAY JIMHEHHBIMU
muddepeHIMaTbHBIMI  YPABHEHUSIMH M HHTE-
IrpAJIbHBIMU ypaBHEHUsMH Boisbreppa. Pe3ons-
BEHTAa HMHTETPAIBHOIO YypaBHEHMsI BombTeppa.
Pemenne WHTErpaspbHOrO YpaBHEHHs C IIOMO-
IIbI0 PE30JIbBEHTHI. lIpuMepsl HMHTErpasbHBIX
ypaBHeHUN BosbTeppa. DinepoBbl HHTErPAJIBI.

OTBeThHI HA KOH-
TPOJIBHBIE BOITPO-
CBI ¥ 3aJIaHUS




Wuterpanbaple ypaBHeHHs AbGenst u ero 0000-
meHusi. MaTerpanbHble ypaBHEeHHS Dpearosb-
Ma. OCHOBHbIE MOHATUSA. MeToa onpeaenuTenei
O®pearonsma. MrepupoBannsie sanapa. [loctpoe-
HUE PE30JIbBEHTHI C ITOMOLIbI0 UTEPUPOBAHHBIX
sanep. VHTerpanbHble ypaBHEHHSI C BBIPAXKEH-
HBIM $JIPOM.

OEeMEHTBI BapUaIlMOHHO-
'O HCYHCJICHHUA

DkcTpeMyMbl (QyHKIMOHANOB. HekoTopsie cBe-
JICHUS ¥ TIOHATUS U3 (PYHKIMOHAIBHOTO aHAJIU-
3a: (YHKIHMOHAIbHBIE MPOCTPAHCTBA, (PYHKIIHO-
HaJbl, SKCTpeMyMbl (yHKIHOHaIOB. Heobxo-
JTUMbIe yCIIOBHS dKcTpeMyma. Bapuanuu ¢yHk-
uuonanoB. Teopema ®depma. Crapiive Bapua-
UMM U YCIOBHS cTapmux nopsankos. IIpocreii-
mas 3ajada KJIaCCUYECKOro BapHallMOHHOTO
ucuucnenuss Jlemma Jlexxanapa u ypaBHEHHE
Oiinepa. HTerpupoBanue ypaBHeHus Oiliepa.
[Ipumepsl: 3amava 0 KpaTyaillleM pPacCTOSHUHU
MEX1y ABYMs TOYKaMH Ha IUIOCKOCTH; HpPUMEp
Beliepmitpacca.  BapuanMOHHBIA — TIPUHITUIL
depMa B TeOMETpPUYECKON omnTuke. 3ajayda
bonpua u ycnoBusi TpaHcBepcanbHOCTH. [Ipo-
cTeiias 3ajaya KJIacCUYeCKOro BapHallOHHO-
ro UCYHCIEHUS U HeobOxoaumoe yciosue Jle-
XKaHjapa.

OTBETHI HA KOH-
TPOJIbHBIE BOIPO-
CBHI U 3aJaHUs

N3narenpcTBO

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

BapuaHThl npakTHYeCKUX 3alaHUi OepyTcs U3 3a/1a4YHUKOB:
1. COopHuk 3amay no auddepeHIHaTbHbIM YPAaBHEHUSIM U BApUALMOHHOMY HCYMCIEHUIO
[DnekTpoHHBIH pecypc] : yuebHoe nocodue / mox pea. Pomanko B.K.. — Dnextpon. nan. — Mockaa:

"JIaboparopus

3panui", 2015. 222 ¢. —

https://e.lanbook.com/book/ 70710
2. BacunmbeBa A.b. luddepenimanbabie M HHTETpaIbHBIE YpaBHEHUS, BAPHALIMOHHOE MCUHC-
JeHue B IpHUMepax M 3adayax [DIeKTpoHHBIH pecypc]: ydeOHoe mocobue / A.b. Bacuibesa,
I''H. Mengenes, H.A. Tuxonos, T.A. VYpasruibauaa. — DJeKTpoH. JaH. — Mocksa : OuzmaTiur,
2003. — 432 c. — PexxumM nocryna: https://e.lanbook.com/book/2358.

Pexum

JOCTyMa!

PCHIOUAJIBHBIC YPABHCHUA
BBICIIUX ITOPSAOKOB

HaumenoBanue dopma TeKyIero
Ne Copnepxxanue paszaena
pazzena KOHTPOJIS
1 2 3 4
6. |OObkHOBeHHBIC MU de- |Pemenue 3agau no Temam: ypaBHeHUs ¢ pasje- | KonTponbHas pa-
PECHIHAIBHBIC YPAaBHCHUSA JICHHBIMH U Pa3ACIAIOIMMUMHACA IEPEMECHHBIMHU 60Ta
TIEpBOTO MOPSIKA YpaBHEHHUsI pa3pelieHHble OTHOCUTEIBHO MPO-
W3BOJIHOW; OJHOPO/IHBIC YPABHECHHUS; TMHECHHBIC
OJIHOPOJIHbIE YPABHEHHUSI; JINHEHHBIE HEOAHO-
pO/HBIE YPAaBHEHUS U UX PELICHUE METOJIOM Ba-
puUaluy MoCTOsIHHOW; ypaBHeHue bepnymu;
muddepeHIManbHble YpaBHEHNUS, HE pa3pelleH-
HBIE OTHOCUTEIBHO MPOU3BOIHOM.
7.  |O6bikHOBeHHBIC MU de- |Pemenne 3amau mo remam: quddepennmnansupie| KontponbHas pa-

ypaBHEHUsI BBICIIUX MOPSIKOB, JOMYCKAIOIIHNE
TIOHVYKEHUST TIOPSJIKA; JIMHEHHBIC OJHOPOJIHBIE

oora




ypaBHEHHs BTOPOTO MOpsiAKa M MX oOliee pe-
LIeHHE; JIMHEHHbIE HEOIHOPOAHbIC YpPaBHEHHS
BTOPOTO TOPS/IKA U HUX PELICHHE METOJOM Ba-
pHUAaIK TOCTOSIHHOMN; TMHEHHbIE OJTHOPOJHBIE U
HE OJIHOPOJIHBIE YPaBHEHUS BTOPOTO MOPSIKA C
MTOCTOSTHHBIMH KO3 (OUIIMCHTAMH.

8.  |Cucrema 0ObIKHOBEHHBIX |PemieHue 3amad mo TeMaM: HopMalibHbIE cucTe-| KoHnTponbHas pa-
muddepeHIaTbHBIX MBI TuddepeHImanbHbIX YPaBHEHHH, UX O0IIIee 6orta
ypaBHEHUHU peuienue U 3anada Kowmm fuist 3TuX cucTeM; CH-

CTeMbl JMHEHHBIX AudQepeHnnanbHbIX YypaB-
HEHHH C TTOCTOSSHHBIMU KOA(UITEHTAMH.

9. WuterpanbHbie ypaBHe- |Pemenue 3amad 10  TEMaM: HHTCIpajibHbIC KonrposnbHas pa-
HUS ypaBHeHus Bonbreppa u @pearoiabma. 6oTa

10. [DaemenThl BapualoHHO- | Pemenne 3amad mo temam: skcTpeMymbl GyHK-| KonTponbsHas pa-
T'0 UCUHUCITICHUS [MOHAJIOB, HEOOXOIUMBIEC YCJIOBHS IKCTPEMY- 6oTa

Ma, Bapualuu (QyHKIIMOHATIOB; MPOCTEHIas 3a-
Jlauya BapHaIlMOHHOTO UCYUCIICHUSI.
2.3.3 JlabopaTopHble 3aHATHSA
[To nucruruivHe 1a00paTOPHBIE 3aHATUS HE TUIAHUPYIOTCS.
2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX PadoT (IIPOEKTOB)
CornacHo yuyeOHOMY IJIaHy KypCOBBIE pabOTHI (ITPOEKTHI) MO JAHHOW AMCHUILUIMHE HE MPEIy-
CMOTpPEHBI.

2.4 TlepeyeHb Y4eOHO-METOAMYECKOr0 o0ecnedeHus! 1JIsl CAMOCTOSITeJIbHOIH padoThl 00y-
YAKIUXCS M0 JUCHUIIHHE (MOAYJII0)

[Tepedyenn yueOHO-METOIUIECKOTO 00ECTIEUEHUS TUCIUTIITUHBI 10 BbI-

HanmeHnoBanue .
Ne MOJTHEHUIO CaMOCTOSATENILHONU PabOoThI
paszznena
1 2 3
1. 1. Pomanko B.K. Kypc auddepennnanbHbix ypaBHEHUH U Bapua-

Pasgensr 1 — 5.

[IMOHHOT'O UCUMCTIEHUS [ DIEeKTPOHHEBIN pecypc] : yuebHoe mocooue / B.K.
Pomanko. — OnextpoH. naH. — MockBsa : U3narensctBo "JlabopaTopus
3HaHWU#", 2015. — 347 C. — Pexxum JIOCTyma:
https://e.lanbook.com/book/70785.

2. CoopHuUK 3a1a4 1o AuddepeHInanbHbIM ypaBHEHUIM U Bapu-
AIIMOHHOMY HMCYHCIICHHIO [DIEKTPOHHBIA pecypc] : ydeOHoe mocobue /
nox pea. Pomanko B.K.. — Onextpon. nan. — Mocksa: W3narenscTBo
"Jlabopatopust 3Hanmii", 2015. — 222 c¢. — Pexum npocryma:
https://e.lanbook.com/book/ 70710.

3. ®umunno A. ©. Beenenue B Teopuro AuddepeHnnaIbHbIX
ypaBHeHMH [TekcT] : ydeOHUK JUIsl CTY/IE€HTOB BY30B IO TpyIie (pu3nko-
MaTeMaTUYeCKUX HalpaBieHu U cnenuanbHocTel / A. ©. Oununmos. -
W3p. crep. - Mocksa : URSS : [JIEHAH/I], 2015. - 239 c.

3 Oo6pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns mpoBeeHHsT MEHBIIEW 4YacTH JIEKIMOHHBIX 3aHSITHUH HUCIHOJIB3YIOTCA MYJIbTUMEIUNHbBIE
CpelcTBa BOCHPOU3BEICHUS AKTUBHOTO COJECPKUMOTO, MO3BOJIAIONIETO CIYIIATEI0 BOCHPUHUMATh
0COOEHHOCTH M3y4aeMoul mpodeccru, 3a4acTyr0 UTPAIOIIUE PEIIAIOIIYI0 POJIh B TOHUMAHUM U BOC-




NPUATUH, a TaKke (OPMUPOBAHUHM NPOPECCHOHATBHBIX KOMIIETEHLMH. boibias yacTh JIeKUUH U
IIPAKTUYECKHUE 3aHATHSI IPOBOIATCS C UCIOJIB30BAHUEM JOCKH U CIIPABOYHBIX MATEPHAJIOB.

[To aucuMniauHe NPOBOAATCA JBYXUYacCOBBIE JIEKIIMOHHO-TIpaKTU4YecKue 3aHAtud. [Ipu stom B
KOKIOM MOJAYJIE NMPOBOJATCS INPAKTHUYECKUE 3aHATHUSA, IOCBSILEHHBIE PEIICHUIO TUIOBBIX 3anad. B
nporecce MPaKTUIECKUX 3aHATUI MPOBOAUTCS OOCYKICHHE U pa300p pelIeHUi MPUKIAIHbIX 3a1a4.

Taxolf ”THHOBALIMOHHBIN 1TOXO0J] O3BOJIMI BHEAPUTH B IIPOLIECC MTPENoiaBaHus yd4eOHOH 1uc-
uuIuivHbl «JAnddepenunanbablie, MHTerpajJbHble YPABHEHHS U BAPHMALMOHHOE HCYHMCJIEHHEe» HO-
BbI€ CPEJCTBA, (JOPMBI U AKTUBHBIE MPOrPECCUBHBIE METOJIbl 00yueHUs. Mcnonb3yemble TEXHOIOIUN
CIOCOOCTBYIOT pealin3alliil CTYJeHTaMU CBOETO JMYHOCTHOTO, TIO3HABATEIFHOTO M TBOPYECKOTO 110-
TEHI[MaJIa U BBIIOJIHEHHUIO YY€OHbBIX U y4eOHO-UCCIIeN0BaTEIbCKUX PAOOT MO JINYHBIM TPAEKTOPUSIM.

4  OueHOYHBbIE CPEACTBA JJIsl TEKYIIEr0o KOHTPOJISI yCIIeBAeMOCTH M NMPOMeKYTOUYHOI aT-
TeCTaluu

TeKVHII/Iﬁ KOHTPOJIb:

— IIPOBEPKA JJOMAIIHUX 3aJaHUM 110 CEMUHAPCKUM 3aHATHUAM;

— KOHTPOJIbHBIC BOIIPOCEHI 11O pa3aciiaM y‘IC6HOI71 IMporpaMmal;

— pedepar;

— IIpe3eHTalus 1Mo TeMe pedepara;

— BHYTPHU CEMECTPOBAst aTTECTALIUA.

HToroBblii KOHTPOJIb:
—JK3aMeH.

4.1 ®oHJ OLIEHOYHBIX CPeJICTB A5 NPOBeleHNs TeKyllel aTTecTauuu
Texkymui KOHTPOJIb YCBOEHHs Marepuana JOMAlIHUX MPAKTUYECKMX 3aJaHUN IPOBOAMUTCS
npernoiaBaTeneM ycTHo B (popme Oecenpl. OnieHka — o 5-Tv 6ajuIbHOM cucteme.
4.1.1 Tembl pedepaToB:
. JIuneliHbIe ypaBHEHHs BTOPOTO MOPsIKa.
. JInuneliHpIe ypaBHEHHsI BTOPOTO NOPAJIKA C TUCKPETHBIM BPEMEHEM.
. @a30BbIil mopTpeT U OUdypKaLUH.
. CucTeMbl TMHENHBIX YpaBHEHHUH U PE30HAHC.
. Pe3onanc.
. 3akons! Kemnnepa u neuxenue B norennuane HetotoHa.
. 2-11 3axoH Kemuepa u coxpaHeHHe MOMEHTa KOJIMYECTBA JIBUKECHUS.
. 'aMUIBTOHOBBI CHCTEMBI M BAPUALIMOHHBIC TPUHIUIIBI.
. /IBrKeHne B OHOMEPHOM ITOTEHIMAJIE.
10. MaTtemaTnueckuii 1 pU3NYECKUI MasITHUK.
11. JIuHeitHbIE CUCTEMBI, COXPAHSIOIINE TTOJIOKUTEIIBHOCTh, U BO3PACTAHUE SHTPOIUH.
12. HenuHeltHbIE CUCTEMBI M BO3pAaCTaHUE SHTPOIIUH.
13. JluckpeTHble ypaBHEHUS U BO3PACTAHUE SHTPOIIHH.
14. YcToitunBbie 0cOObIe TOUKH.
15. YpaBHeHuUs ¢ 4aCTHBIMH IMPOU3BOIHBIMH IIEPBOTO MOPSAAKA U YPAaBHEHUS HEPA3PBIBHOCTH.

O 00 NN DN B W —

4.1.2 Bonipocsl 1151 CAMOKOHTPOJIA

1. lath onpeneneHre 0ObIKHOBEHHOTO AU (hepeHIInalIbHOrO ypaBHEHHUS.

2. Kakue emé nuddepennuanbable ypaBHEHUS, KpOME OOBIKHOBEHHOTO, BBl 3HaeTe?

3. Yto Takoe muddepeHaabHoe ypaBHEHNE, pa3peliéHHOe OTHOCUTEIBHO CTapIiel Mpou3-
BOJTHOM?

4. Yro Takoe o0nacTh 3aaaHus AU HepeHInalIbHOTO ypaBHEHUA?

5. Yro Takoe nopsnok audpepeHnnanTbHOro ypaBHEHUs?

6. Jlats onpenenenue peuieHus AuddepeHnnanbHoro ypaBHeHMs.

7. UTto Takoe MHTEpBa 3aJ]aHUs pelIeHus?



8. Jlatb onpeneneHne TMHEHHOTO MU depeHINaIbLHOT0 YpaBHEHUE NIEPBOT0O MOPSIIKA.

9. Uto Takoe 0AHOPOIHOE JTMHEUHOE YpaBHEHUE?

10. Kakoe ypaBHEHME Ha3bIBA€TCsl HEOJHOPOIHBIM JUHEHHBIM ypaBHEHUEM?

11. ChopmynupoBaTh U J0Ka3aThb TEOPEMY CYIIECTBOBAHHUS M €IMHCTBEHHOCTH pEIICHUS 3a-
naun Ko [uist TMHEWHOTO ypaBHEHUs MEepBOTO mopsaka. [louemy 3Ty TeopeMy Ha3bIBalOT TI00aTb-
HOM?

12. Kak pemraercst TMHEHHOE ypaBHEHUE MIEPBOrO MOPsAIKA (IIPUBECTHU J1BA CIIOCO0A PEIICHHUS:
METO]T UHTETPUPYIOIIET0 MHOKUTENS M METO/ BapUAIlUU MPOU3BOJILHOM MOCTOSHHOM)?

13. atb onpenenenue nudhepeHInarTbHOr0 ypaBHEHUS C pa3AesIOIIMMUCS IIEPEMEHHBIMU.

14. TlpuBectu metop peuieHus AuddepeHInaIbHOr0 YpaBHEHUS C pa3leNsIIolUMUcS epe-
MEHHBIMH.

15. Chopmynuposats 3anauy Komm 11st ypaBHEHHSI ¢ pa3AesSIOLIUMUCS TIepEMEHHBIMU.

16. Uto Takoe ypaBHeHue B quddepeHnmanax?

17. JlaTp onpeneneHue pelieHus ypaBHeHus B quddepeHimanax.

18. ChopmynupoBaTh U JI0Ka3aTh TEOPEMY CYIIECTBOBAHUS M €JMHCTBEHHOCTH PEIICHUS 3a-
naun Komm mis nuddepeHnmanbHOro ypaBHEHHs € pa3AesSOUMMUCs nepeMeHHbIME. [louemy sta
TeopeMa Ha3bIBaeTCs JOKAJIbHOMN?

19. IlpuBecTu mpuMep HEEAUHCTBEHHOCTH perienus 3aaaun Komm ans auddepeHnnansHoro
YpaBHEHHUS C PA3ACIAIOLUMUCS IEPEMEHHBIMU.

20. IlpuBectu npumep auddepeHuanbHOro ypaBHEHUS C B3PIBAIOIIUMCS PELIICHHEM.

21. JlaTp onpesneneHne UHTErpaibHONW KPUBOM.

22. Yo Takoe moJie HarpaBiICHUN?

23. B uéMm 3aKirodaeTcs T€OMETPHUECKUI CMBICT Au(QepeHIInaIbHOro ypaBHEHHs MIEPBOTO
nopsiaka?

24. KakoBa reoMeTpuiecKkas HHTEPIPETALUs pemeHusi cucTeMbl auddepeHnanbHbIX ypaB-
HEHUN?

25. B ueM 3akir04aeTcsi TEOMETPUUYECKUN CMBICH CUCTEMbI TudPepeHIInaIbHBIX YpaBHEHUN?

26. B yem 3axitoyaercsi MeTo/1 JJoMaHbIX Diiepa? [IpuBectu urepaunoHuyo Gopmyy.

27. ChopmynupoBaTh TEOPEMY O CXOAUMOCTH MeToa Dilnepa.

28. [laTb onpeneneHue ypaBHEHUS B MOJIHBIX 1u(depeHanax.

29. laTh omnpeneneHne MOTeHIHAIA.

30. date onpenenenue 3anaun Komu 11 ypaBHeHUs B qudQepeHimanax.

31. ChopmynupoBaTh M J0Ka3aTb TEOPEMY CYLIECTBOBAHMS M €IMHCTBEHHOCTH PEIIECHUS 3a-
nauu Ko uig ypaBHeHUs B OJIHBIX AuddepeHnnanax.

32. CopmynupoBaTh U J0Ka3aTh TEOPEMYy O HEOOXOJAMMOM U JOCTATOYHOM YCIOBHSX ISt
YpaBHEHHUS B MOJIHBIX JU(depeHnnanax.

33. Yto Takoe HHTETPUPYIOIIMIA MHOKHUTEIH?

34. BeiBecTH ypaBHEHUE I HAXO0XK/ICHHSI HHTETPUPYIOIETO MHOXKHUTES.

35. Beinucarb ypaBHEHUS U1 HHTETPUPYIOIIETO MHOXKHUTENS, 3aBUCSIIETO OT X; TOJIBKO OT Y;
TOJIBKO OT (PYHKITUH STHX TIEPEMECHHBIX.

36. JlaTh ompezaeneHue JTUHEHHOTO OJHOPOJHOTO MU(EpeHIIMaTLHOIO YPaBHEHUS N-TO TO-
pAaKa C OCTOSTHHBIMU KO3(DPUIIEHTaAMHU.

37. CdopmynupoBars 3amauy Komwm s nuHeitHOro omHoponaHoro auddepeHnnanbHOro
YpaBHEHHsI N-TO MOPSAKA C TIOCTOSHHBIMU K03 QUITeHTaMU

38. 3anucath aMHENHHOE OJHOPOAHOE MU dEepeHIMaIbHOe YpaBHEHHE N-TO MOPSAIKA ¢ OCTO-
STHHBIMH KO3 (UITUEHTaMH B OTIepaTOpHOH (hopme.

39. Uto Takoe XapaKTepUCTUUECKOE ypaBHEHUE?

40. ChopmynupoBaTh U JI0Ka3aTh TeOpeMy 00 OOIIEeM PEIICHWH B Cydae MPOCTHIX KOPHEH
XapaKTEePUCTHUECKOTO yPaBHEHHUS.

41. ChopmynupoBaTh W J0Ka3aTh TEOpeMy 00 OOIIEM BEIIECTBEHHOM PEIICHUU JTHUHEHHOTO
OTHOPOAHOTO AU PEPEHITNATHHOTO YPaBHEHUS C OCTOSTHHBIMH BEIIECTBEHHBIMU KOA(D(DUITUESHTAMH.

42. ChopmyaupoBaTh U 10Ka3aTh JeMMY O GOpMYJIe CMEIICHUSI.



43. ChopmynupoBath U J0Ka3aTh JeMMY O Oa3uce.

44. ChopmynupoBaTh U JI0Ka3aThb TeopeMy 00 OOIIeM PEIICHHH B Clydae KpaTHBIX KOPHEH
XapaKTePUCTHUECKOTO yPaBHEHHUS.

45. 3anucath ypaBHEHHUS, OMHCHIBAIOIIUE JBI)KEHUE TAPMOHHUYECKOTO OCHMIUISITOpa 0e3 Tpe-
HUS U C TPEHUEM.

46. Pemuth ypaBHEHHUS TAPMOHHYECKOTO OCHUIUIATOPA 0€3 TPEHUSI U C TPEHUEM.

47. laTp ompeneneHue HeOJHOPOIHOTO JTMHEHHOTO MU(PepeHIINaIbLHOT0 YPAaBHEHUS C TIOCTO-
STHHBIMH KO3 HUITUCHTAMH.

48. [laTh onpeneneHne KBa3UMHOTOUWICHA.

49. ChopmyaupoBaTh CBOMCTBA KBA3UMHOT'OUJICHOB.

50. IlokazaTh, yTO 00IIEe pEIICHHE HEOJHOPOAHOIO TMHEHHOTO ypaBHEHUS €CTh CyMMa O0IIIe-
r'O peleHus: OJHOPOJIHOTO JINHEHHOTO YPaBHEHUS U YACTHOTO PEUICHHs] HEOAHOPOJHOTO YPaBHEHUS.

51. ChopmynupoBaTh U 10Ka3aTh TEOPEMY O BHJIE YACTHOT'O PELICHUS B CIy4ae, KOTAa rpaBas
4acTh - KBa3UMHOT'OUJICH.

52. Onucath METOJT KOMILICKCHBIX aMIUTUTYH JJI PElICHHs JTMHEUHBIX nuddepeHnaIbHbIX
ypaBHEHUH C BEIIECTBEHHBIMH KO3 pulineHTamu.

53. ChopmynupoBath M JOKa3aTh TEOPEMY, Ha KOTOPOH OCHOBaH METOJ KOMIUIEKCHBIX aM-
TUTUTY/.

54. PemuTh ypaBHEHUS, OMHCHIBAIOIINE JABMIKEHHSI TAPMOHUYECKOTO OCHIILIATOPA MO ACH-
CTBUEM BBIHYKJAIOIIECH CHUITBL.

55. Yto Takoe siBjeHUE pe3oHaHca? J[aTb MaTeMaTH4ecKoe ONpeiesieHue pe30HaHca.

56. Jlatb onpezenieHne ypaBHeHus Dilepa.

57. C noMo1pio Kakoil 3aMeHbl ypaBHEHUE Jijiepa CBOJUTCS K YPABHEHUIO C IOCTOSIHHBIMU
kod(purnmenramu?

58. Kak M0kHO OOBSICHUTH BHIOOP TaKON 3aMEHBI?

59. Ceaute ypaBHeHHE Diiiepa K ypaBHEHHUIO C TOCTOSTHHBIMU KOA(PDUITUEHTAMH.

60. [latb onpeneneHne JMHEHHOW HOPMAJIbHON OJHOPOJHON CHCTEMBI C TIOCTOSIHHBIMU KO3 (-
bunmeHTamu.

61. ChopmynupoBaTh U 10Ka3aTh TeOpemMy 00 OOIIeM perIeHr B cliydyae MPOCThIX COOCTBEH-
HBIX 3HAYECHUH.

62. ChopmynupoBaTh U J0Ka3aTh TeopeMy 00 oOIleM pelieHrur B ciydyae KpaTHBIX COOCTBEH-
HBIX 3HaYEHHH, paCCMOTPEB TUATOHAIU3UPYEMbIE U HETUarOHATH3UPYEMbIe MATPHUIIBI.

63. Omucarh METO UCKIIOUEHUS I JIMHEWHBIX CUCTEM.

4.2 ®oH OLIEHOYHBIX CPEACTB /ISl POBEAeHNs MPOMEKYTOYHON aTTecTallun
4.2.1 Illpumepbl BONPOCOB ISl MOATOTOBKH K IK3aMeHY

KoHTpoJibHBIE BONIPOCHI:
1. Tuddepennmansubie ypaBHeHUs. OCHOBHBIE TOHATHUS U ONPE/IEICHUS.
2. YpaBHEHHS C pa3IeNSIONIMMHUCS TIEPEMEHHBIMA. Y paBHEHHS C pa3/IeIIEHHBIMHU TIEPEMEHHBIMHU.
3. YpaBHEeHHUS, IPUBOJIAIIMECS K YPABHEHUSAM C Pa3AeIsIOIIUMUCS TepEMEHHBIMU.
4. JluneiiHple ypaBHeHHs 1-To mopsaka.
5. Meron Bapualiy MOCTOSIHHBIX.
6. YpaBHeHne bepHyIuH U €ro CBeIeHUE K IMHEHHOMY YPaBHEHHUIO.
7. YpaBHeHHe PUKKaTH U €ro cBeJIeHHE K TMHEHHOMY YPaBHEHHUIO.
8. YpaBHenue B noiHbBIX auddepennnanax.
9.TeopeMa CyIIECTBOBAaHUS U €IUHCTBEHHOCTH pelleHus Iup(depeHInaTbHOr0 YpaBHEHUS TIEPBOTO
MOPSAKA.
10. IIpocreiime TUIBI YpaBHEHUH, HEpa3peIIeHHBIX OTHOCUTEIBHO MPOU3BOIHOM.
11.YpaBuenue Jlarpanxa.
12.VYpasuenue Knepo.
13.IIpocreitmme caydan MOHWKEHUS TTOpsiaAKa AuddepeHnaabHbIX N-TO MopsIKa.



14.JIuneiinbie onHopoIHbIE MU hepeHInaTIbHBIE YPAaBHEHUS N-T'O TOPSIIKA.

15.JIunelinbiit quddepeHImanbHbIA onepaTop U €ro CBOMCTBA.

16.CBoiiTcBa peLIeHUH JTUHEHHOIO OTHOPOAHOIO YpaBHEHUS.

17. JIuneiHo 3aBUCHUMBIE M HE3aBHCHMbIC cucTeMbl (hyHKIMH. Onpenenurens BpoHckoro.

18.00mmee pemieHne JUHEHHOTO OAHOPOAHOTO NU(p(HEepPEeHIINATBFHOTO YpaBHEHUS, (QyHIaMEHTAIbHAS
CUCTEeMa pelleHUH.

19. Haxoxxaenue oOmIero peueHus JMHEHHOro OJHOPOAHOrO auddepeHnnanbHOoro ypaBHEHHS 110
(dhyHIaMEHTAIBHOM CUCTEME PEIICHUH.

20.®@opmyna Octporpaackoro - JInyBuiiis.

21.JIuneiinple ogHOpPOAHBIE AU(PEPEHINATBHOIO YPaBHEHUS C TMOCTOSIHHBIMU KO3 (UIIMEHTaAMH.
Xapakrepuctuueckoe ypaBHeHue. Ciydail pa3auuHbIX JEHCTBUTEIbHBIX U MHUMBIX KOPHEH.

22. JluneitHble oaHOpOAHBIE MU (dEPEHINATEHOTO ypaBHEHUSI C MOCTOSHHBIMU KO3 (UIIMEHTaAMH.
XapaKkTepuCcTUIECKOEe YpaBHEHHE.

23.JIuneitHoe ogHOpoaHOE AU depeHnanbHOe YpaBHEHHE BTOPOTO MOPsiIKa C MOCTOSTHHBIMU KO3 (-
¢unmrentamu. PaznumuHble cydan KOpHEH NeHCTBUTEIBHOTO XapaKTEPUCTHUECKOTO yPaBHEHHUS.

24 JluneiitHoe HeonHopoaHoe nuddepeHIanTbHOe ypaBHEHHE BTOPOrO MOPSAKA U HaXOXKJIEHUE €ro
OO0IIEro penIeHus: METOIOM BapHalluH MPOU3BOIBHBIX TTOCTOSHHBIX.

25. JIuneiinbie HEOTHOPOAHBbIE U] epeHInanbHbIe YPABHEHUS C MOCTOSIHHBIMU KO3 QULIMEeHTaMH U
MPaBOI YacThIO CHEIMATBHBIX BUOB.

26. HopmainbHble cucTeMbl 0OBIKHOBEHHBIX AU(depeHIInaIbHbIX YPaBHEHHUM U UX 00I1ee pelieHue.
27. 3apava Komm a5t HOpMainbHOM CHCTEMBI OOBIKHOBEHHBIX () (HEepeHIINATBHBIX YpaBHEHHM.

28. Cuctembl TMHEWHBIX AU(depeHInaIbHbIX YPAaBHEHHH ¢ TOCTOSHHBIMU KOA(PUITUEHTAMH.

29. XapaKkTepuCTHUYeCKOe ypaBHEHHUE CHCTEM OJHOPOJHBIX JMHEWHBIX JAu((epeHInalIbHbIX ypaBHE-
HUH C IOCTOSHHBIMH K03 puneHTamu.

30. UnTerpanbHble ypaBHEHHUS Bonbreppa u X mpuMepsl.

31. UnTerpanbHble ypaBHeHUs PpearoibMa U UX NpUMeEpBbI.

32. [TousaTus pyHKIFOHANA, SKCTPEMYMBI (YHKIIHOHAJIA, HEOOXOAUMBIE YCIOBHUS dKCTpeMyMa (QyHK-
LIHOHAA.

33. Ilpocreiitmast 3amada KIACCHYECKOTO BAPHAIIMOHHOTO HcYucieHus. [Ipumep — BapuarmoOHHBINA
npuHiun depma B reoOMeTpUYECKON ONTHKH.

DK3aMeH MPOBOAMUTCA YCTHO MO OHMJIETaM, COCTOSIIIKMM M3 JBYX TEOPETUYECKHX BOIPOCOB U
OJIHOM 3aJ1a4yM.

PexkoMenayroTcs cnenyronye KpUTEpUH OLIEHKH 3HAHUM.

OrneHka «HEey/I0BIETBOPUTEIILHO» BBICTABIIAETCS B TOM CIy4ae, €ClIM CTYIEHT AEMOHCTPUPYET:

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOTO0 MaTEPHAIa;

- HE3HAHHE OCHOBHBIX 3aKOHOB, NOHATUN M TEPMHHOB Y4€OHOM JUCLMILIUHBI, HEBEPHOE OIle-
pUpOBaHUE UMU;

- IpyOble CTUJIUCTUYECKHE U PEUEBbI€ OMIMOKH.

OneHka «yIOBIETBOPUTEIBHOY» CTABUTCS CTYAEHTaM, KOTOPbIE IPU OTBETE:

- B OCHOBHOM 3HAIOT Y4e€OHO-TIPOrpaMMHBIN MaTepual B 00bEMe, He0OX0AUMOM IS MIPEJICTO-
el yueObl 1 paboThl 1o npodecchy;

- B IIEJIOM YCBOWJIM OCHOBHYIO JIUTEPATYpYy;

- B OTBETaX HA BOMPOCHI IMEIOT HAPYIICHHSI B IIOCIIEOBATEILHOCTH H3JIOKEHHS YIeOHOTO Ma-
Tepuaa, IEMOHCTPUPYIOT IIOBEPXHOCTHBIE 3HAHUS BOIIPOCA;

- UMCIOT KPAaTKHUE OTBETHI TOJIBKO B paMKaXx JICKHUOHHOT'O KypcCa,

- IPUBOAAT HEUeTKUE POPMYTUPOBKU (PU3NUECKUX MTOHITUN U 3aKOHOB;

- UIMEIOT CYIIECTBEHHbIE OTPEITHOCTH M IpyOble OIIMOKK B OTBETE HA BOIPOCHI.

OrneHka «XOpoIlI0» CTaBUTCS CTYACHTaM, KOTOpbIE IIPU OTBETE:



- 00HapYXMBAIOT TBEPIOE 3HAHHE NMPOIPAMMHOI0 MaTepHrala, KOTOPhIA U3JIaraloT CUCTEMAaTu-
3UPOBAHO, IOCJIEI0BATENBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HanboJiee 3HaUuMyI0 JOMOTHUTEIBHYIO IUTEPaTypy;

- IOITYCKAIOT OTJEJIbHbIE MOIPEIIHOCTH ¥ He3HAUYUTENIbHbIE OLIMOKH IIPU OTBETE;

- B OTBETaX HE JIOIYCKAeT CEPbE3HBIX OIMOOK U JIETKO YCTPAaHSAET OTAEIbHbIE HETOYHOCTH C
MOMOILBIO JONOJHUTENBHBIX BOIIPOCOB IIPEIO1aBaTels.

OrneHkKa «OTJIIMYHOY CTaBUTCS CTYJIEHTaM, KOTOPbIE IPU OTBETE:

- 00HapyKMBaIOT BCECTOPOHHEE CUCTEMATHUECKOE U INIyOOKOE 3HAHUE IIPOrPaMMHOrO Mmare-
puana (3HaHUE OCHOBHBIX MOHSTHUN, 3aKOHOB M TEPMUHOB Y4eOHOI NHUCUMILTUHBI, YMEHUE OIEPUPO-
BaTh UMH);

- M3JIaraloT MaTepHall JOrHYHO, TOCJIeJ0BATEIbHO, PA3BEPHYTO U YBEPEHHO;

- U3JIaral0T MaTepHal ¢ JOCTATOYHO YETKUMHU (HOPMYIMPOBKAMH, MOATBEPKIAaeMbIMH rpadu-
KaMu, udpamMu Uil NIpUMEPaMu;

- BJIAJICIOT HAYYHBIM CTUJIEM PEYH;

- IEMOHCTPUPYIOT 3HaHWE MaTepHasa JeKUUl, 0a30BbIX YUYEOHUKOB M JOMOJHUTEIHHON JTUTe-

paTyphl.

OneHouyHbIE CPEACTBA JIsl UHBAJIUAOB U JIMI[ C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBbS
BBIOMPAIOTCS C YU€TOM MX MHAWBUAYAIBHBIX MCUXO(U3NYECKUX OCOOCHHOCTEH.

- pu HEOOXOJUMOCTH WMHBAJIUAAM U JIMLAM C OTPaHMYEHHBIMU BO3MOXHOCTSMHU 3/10POBbS
[IPEAOCTABIIACTCS JONOJHUTEIBHOE BPEMs )i IIOATOTOBKY OTBETA HA 3a4€TE;

- IPU TIPOBEICHUH MPOLEAYPHI OLICHUBAHUS PE3yJIbTaTOB 00YUYEHHUSI MHBAIMAOB U JIUII C Orpa-
HUYEHHBIMU BO3MOKHOCTSIMH 3J10pOBbs IIPEAYCMAaTPUBACTCA UCIOJIB30BAHUE TEXHUYECKUX CPEICTB,
HEOOXOMMBIX M B CBSI3U C UX WHAMBHIyaTbHBIMH OCOOCHHOCTSIMU;

- IIpU HEOOXOAMMOCTHU sl OOYYaOLIUXCSA C OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBBSI U
MHBAJIUI0B IPOLIEypa OLICHUBAHUS PE3ylbTaTOB OO0YUYEHUS MO TUCIUIUIMHE MOXKET NMPOBOJUTHCS B
HECKOJIBKO DTaIloB.

[Tpouenypa oreHUBaHUS pe3ylbTaTOB OOYyUEHHUs WHBAIHIOB U JIUI[ C OTPAaHUYCHHBIMHU BO3-
MO>KHOCTSIMH 3710POBbsI 10 TUCHUIUIMHE (MOAYJII0) NMpeaycMaTpUBaeT NpeaocTaBieHne nHpopManuu
B (hopmax, alanTUPOBAHHBIX K OTPAHMUYEHUSIM HX 3OPOBBS U BOCIIPUATHS HHPOPMAIIIH:

JItst TUTT ¢ HApYIIICHUSIME 3PCHUS

— B hopMe 2IIEKTPOHHOTO JOKyMeHTa. J1Jis U1l ¢ HapyIICHUSIMH CTyXa:

— B IIeYaTHOU opme,

— B popMe PIIEKTPOHHOTO IOKYMEHTA.

Jlist TuIL ¢ HapyIIeHUSIME ONIOPHO-/IBUTATENILHOTO arapara:

— B IIeYaTHOU (opme,

— B hopMe PNIEKTPOHHOTO JTIOKYMEHTA.

JlaHHbIll TIepedYeHb MOXKET OBbITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTHMHIEHTa 00y-
YAFOIIUXCSI.

5. ITepeyeHb OCHOBHOM M JONMOJTHHUTEJBHOH y4eOHOM JUTEPATYPbl, HEOOXOAUMOI 1151
OCBOEHMSI TMCUUIJIMHBI (MOXYJIS)

5.1 OcHoBHas auTEpaTypa:

1. Pomanko B.K. Kypc muddepeHunanbHpix ypaBHEHHH M BapHAlMOHHOTO HCUUCIICHUS
[DnexTponHbIi pecypc] : yueoHoe mocooue / B.K. Pomanko. — DnekTpoH. gaH. — Mocksa : M3na-
tenbctBO  "JlaGoparopust  3mammi", 2015. — 347 ¢. — Pexum  jgocryna:
https://e.lanbook.com/book/70785.

2. CoopHuk 3amad mo aud@epeHIHaIbHBIM YPaBHEHUSAM M BapHAIlMOHHOMY HCYHUCIICHHIO
[DnexkTpoHHEIH pecypc] : yuebHoe mocodue / mox pen. Pomanko B.K.. — Dnektpon. nan. — Mockga:



WznarensctBo  "Jlaboparopust  3Hammit", 2015. — 222 ¢. — Pexum jgocryma:
https://e.lanbook.com/book/ 70710.

3. ®wmmnmoB A. @. Beeaenue B Teoputo auddepeHunanbueix ypaBHeHu [TekceT] : yueOHUK
JUIS CTYJEHTOB BY30B MO TpyIe (GU3NKO-MaTeMaTHUYECKUX HampaBieHHi u cnenuansHocTel / A. @.
Oununnos. - U3a. crep. - Mocksa : URSS : [JIEHAH/], 2015. - 239 c.

5.2 lonoiHuTE/IbHAS JIMTEPATYypa:

1. BacunbeBa A.b. luddepennnanbapie 1 HHTETPAIbHBIC YPaBHEHHUS, BApHAIIMOHHOE MCUHC-
JeHWEe B TpUMepax M 3ajgadax [DIeKTpoHHBIA pecypc]: ydeOHoe mocobue / A.b. Bacuibesa,
I''H. Mengenes, H.A. Tuxonos, T.A. Ypasrunpauna. — DJEKTPOH. JaH. — MockBa: PU3MaATIUT,
2003. — 432 c. — Pexxum gocryma: https://e.lanbook.com/book/2358.

2. TuxonoB A.H. [luddepennuansupie ypaBHeHUs [DneKTpoHHBIN pecypc]: yueOHuk / A.H.
Tuxonos, A.b. BacunbeBa, A.I'. CBemIHUKOB. — DneKTpoH. jaH. — Mockpa: @uszmariut, 2002. —
256 c. — Pexum nocryna: https://e.lanbook.com/book/48171.

3. KpacmoB M.JI. Bapmanmonnoe wucuucienue: 3agaun u ynpaxaenus / M.JL. Kpachos,
I'.1. Makapenko, A.W. KuceneB. - MockBa: Hayka, 1973. - 191 c. - URL: http://biblioclub.ru/
index.php?page=book&id=455168

4. KpacnoB M.JI. UnTerpanbHble ypaBHeHus: BBeneHuHe B Teoputo / M.JI. KpacHoB. - Mockaa:
Hayka, 1975. - 303 c. - URL: http://biblioclub.ru/index.php?page=book&id=457126

5.3. llepuoguyeckue u3IaHus:

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

XKypnan npukinagHoi MEXaHUKH U TEXHUYECKON (PU3UKU.
Kypnan rexHruuecKoi HUNKH.

N3Bectusa BY3o0B. Cepus: ®usuka.

WNnxenepHas ¢pusuka.

VYenexu puznueckux Hayk.

®usuka. Pedeparusnsiii xxypuan. BUHUTU.

NoakowhE

6. [lepeyenn pecypcoB nHGOPMAIHOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn « AHTEepHETY,
He00XO0AUMBIX JJI1 OCBOCHM S IUCHUIIIMHBI (MOXYJIA)

1. XKypnan: CoBpeMeHHast 2JICKTpOHUKA WWW.S0el.ru

2. Kypnan «Texnnka CBs3M» — NPOM3BOACTBEHHBI TEXHHUUYECKHUN JKypHAJ, OCBEIIAET
BCE aCMeKThl TSICKOMMYHUKAIUH 1 cBsi3u: hitp://www.t-sv.ru/ozhurnale.html

3. CaiiT MHTEepaKTUBHO MOIEPKKU TTPOBEACHUS 1a0OPaTOPHBIX U CAMOCTOSATENBHBIX
pabot mo aucnumumae: http://www.adcomlogod.narod.ru

4. http://ntb.tti.sfedu.ru/(caiit HayuHo-TexHHYeckoi Oubmmoreku TTU FODY);

5. http://elibrary.ru/ (caliT Hay9HOU JEKTPOHHOW OMOIHOTEKH);

6. http://www.exponenta.ru/ (06pa3zoBaTeIbHbIIl MATEMATUYECKUN CalT);

7. http://www.i-exam.ru/ (caiit Hay4Ho-uccien0BaTeIbckoro HHCTUTYTa MOHHUTO-

puHra kauectBa oOpa3oBanus, r. Momkap-Omna).

7. MeToanyeckue yKazaHus J1Jisl 00y4aIOIMXCSl 0 OCBOECHHIO THCIUILIMHBI (MOTYJIs1)

Ha camocrositensHyt0 paboTy CTyIeHTOB OTBOAUTCS 42% BpeMeHH OT 00Iel TPYI0EMKOCTH
nucuuiuHel. [IpoBepka 3HaHMI CTy/IeHTa OCHOBaHA Ha KOHTPOJIBHBIX BOIPOCAX U JIOMOJHUTEIbHBIX
BOIIPOCax, KaCaoIUXCsl COOTBETCTBYIOIIMX PA3/I€I0B IUCIUIUIUHBIL:

- BBINOJIHEHUE JOMAIIHUX 33JaHUI N0 MPAKTUUECKUM 3aHITHSIM;

- YCBOEHHUE, JIONOJHEHNE U BHUKAHHE B pa3Oupaemble pa3fienbl IUCHUIUIMHBI MPHU I10-
MOIIY 3HAHUH, II0JIy4a€MBbIX ITOCPEICTBAM U3YyUEHHUs] PEKOMEHIYEMOU JINTEPaTyphI.


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

- KOHCYJIbTAallUW, OPraHU30BaHHBLIC IJId pa3bACHCHUA HpOGHeMHHX MOMCHTOB IIpH CaMO-
CTOATCIIBHOM HM3YUYCHHH TCEX HWJIM HMHBIX aCIICKTOB PasaciOB YCBaHBaCMOﬁ I/IH(l)OpMaHI/II/I B JUCHU-
IIJIMHC.

8. llepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIi, HCTIOJIb3yeMbIX NIPH OCYIIECTBJIEHHHU 00-
Pa30BaTeIbLHOrO Mpolecca o AUCUUIINHE (MOAYJIIO0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

He npenycmotpeno.

8.2 IlepeyeHb HEOOXOAUMOT0 MPOTPAMMHOI0 O0ecreYeHus .
CpencTBa MyJIbTUMEIUIHHON 00y4aromei JadopaTopuu:

— KOMIIBIOTEPHBII Ki1acc;

— TEXHHYECKOE 00eCTIeYeHHE: IePCOHATBHBIE KOMIIBIOTEPHI.

8.3 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
He npenycmotpeHo.

9. MaTepI/IaJIbHO-TeXHI/I'leCKaH 6333, HeoOXoauMas AJ1s OCyI€CTBJICHUSA 06p330BaTeJ'lb-

HOI'0 MpoLecca Mo JTUCHHUILIMHE (MOYJII0)
MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTIIMHBI

No Bug pabor
Y OCHAIIIEHHOCTh
1. Jlexumonnbie 3ans- | Aygutopus 201 C, ocHamieHHas NEPECHOCHBIM MPOSKTOPOM H
TUA MarHUTHO-MapKEPHOU JTOCKOU.
2. | Cemunapckue 3aHsi- | Ayautopun 201 C ocHameHbl MarHUTHO-MapKepHBIMH JIOCKa-
THUS MU.

3. | Texymmii xouTpois, | Aynutopus 201 C, ocHameHHass MAarHUTHO-MapKEPHOH TOCKOM.
IPOMEXYTOYHas at-
TECTaIHs

4. | CamocrosiTenbHas Aymutopus 142 C
pabota




