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1. Henn, 3a1a4n ¥ NJIAaHUPYeMble pe3yJIbTaThbl 00yUeHHs MO0
AUCHUILINHE

K ocHOBHBIM yenam ocBoeHUs OucHUIUIUHBL «/luddepeHianbupie ypaBHEHUST U KOM-
IJIEKCHBINA aHAJIU3) CJIEyeT OTHECTH:

- BOCIIUTaHHE y CTYICHTOB OO0IIei MaTeMaTH4eCKON KYJIbTYpBhI;

- IpUOOPETEHNE CTYJEHTAaMH IIMPOKOr0 Kpyra MaTeMaTHYeCKUX 3HAHWW, YMEHUH U HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTY/ACHTOB K HHIYKTUBHOMY M JI€AYKTUBHOMY MBIIIIJICHUIO HAPSTY
C pa3BUTHEM MATEMATUYECKOW UHTYULINH;

- YMEHHUE CTYACHTaMU pa3BUBaTh HABBIKM CAMOCTOSTEIBHOIO U3YYEHUs Y4eOHOM U Hay4HOI
JUTEpaTyphl, COACPKALIEH MATEMAaTUYECKUE CBEICHUS U PE3yJIbTaThl;

- MOJITOTOBKY CTYACHTOB K JIEATEILHOCTH B COOTBETCTBUU C KBATH()UKALMOHHOM XapakTe-
PUCTHKOM OakanaBpa IO HANpaBJICHUIO, B TOM 4Yucie (GOpMUPOBAHHE YMEHUN UCIOIb30BaTh OCBO-
CHHbIC MAaTEeMaTHYECKHUE METO/IbI B TPO(PECCUOHATLHON JAEATEIbHOCTH.

- MOATOTOBKY BBICOKOKBATH(HUIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBUAX LUDPO-
BOH TypOyJIGHTHOCTH U BBICOKHX TE€XHOJOTHUECKUX PUCKOB COBPEMEHHOHN I (PPOBOI SIKOHOMHUKH.

K ocHOBHBIM 3a0auam ocBoeHus AUCUMILTUHBI «/Iuddepennuanbupie ypaBHEHUS U KOM-
IJIEKCHBIA aHAJIN3) CIIEIyeT OTHECTHU:

- OCBOCHHUE CTYJEHTAMH OCHOBHBIX MOHSITHUNA, METOAOB, (POPMHUPYIOLIUX OOIIYI0 MaTeMaTH-
YECKYI0 MOATrOTOBKY, HEOOXOUMYIO JUIsl YCHEIIHOTO PELIeHMs] IPUKIIaIHbIX 33/1a4;

- (¢opmupoBaHue y CTyJeHTa TpedyeMoro Habopa KOMIIETEHIIMH, COOTBETCTBYIOIIUX €ro
HAIPaBJICHUIO TIOJATOTOBKU M 00ECIIEUHNBAIONINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPYy/a.

OOyuenue no nucuuminae «AuddepeHnnanpapie ypaBHEHNsT 1 KOMITJICKCHBIN aHAN3) HaIpaBie-
HO Ha QopMuUpOBaHHE Y OOydYaIOUIUXCS CIeAyIOHMX KommneTeHuuid B cooTBeTcTBuH ¢ DI'OC
01.03.02 (ypoBenb OakanaBpuata) no HampasieHuto noarorosku 01.03.02 IIpuknagnas matemaru-
Ka ¥ HHPOpPMATHKa, YTBepKIEHHBIM nprkazoM MunobOpuayku Poccun ot 10.01.2018 Ne9 (pen. ot
27.02.2022):

Koa m HauMeHOBaHHe KOMIIETEHIIMH HH}IHKaTopr AOCTHKCHHUA KOMIIC-

TCHIIUHU

OIIK-1. Cnnoco0OeH npuMeHsTh (yH1aMeH-
TaJbHbIE 3HaHUS, MTOJy4YeHHbIE B 00aCTH Ma-
TEMaTUYECKHUX U (WJIM) €CTECTBEHHBIX HAYK,
U MCTI0JIb30BaTh UX B MPOECCHOHATIBLHOM Jie-
SATEITbHOCTU

NOIIK-1.1 Ucnons3yeT MeToAbl MaTeMaTu-
YeCcKOTro aHaln3a U MOJCIMPOBAHUS IS pe-
IICHHSI PUKJIAIHBIX 337a49 B ipodeccro-
HaJIBHOU cepe

NOIIK-1.2 YMmeeT ucnosnb3oBaTh OCHOBHBIC
3aKOHBI €CTeCTBEHHOHAYYHBIX TUCIIUIUINH B
poeCCHOHAIBHON JeSTENHHOCTH, TIPUME-
HSATH METOJIBI MATEMATHUECKOT0 aHalln3a U
MOJICTTUPOBAHUS TCOPSTHUSCKUX H IKCIICPH-
MEHTAJIbHBIX UCCIIETOBAHHIMA

NOIIK-1.3 HUcnonp3yeT B mpodeccronanb-
HOW JIeATENIBHOCTH 3HAHMSI O MaTepUaax,
MIPUMEHSIEMBIX JUTSI U3TOTOBJICHUS JIeTACH 1
CcOOPOYHBIX €IUHUIl aBTOMOOWIIEH, aHATTU3U-
pyeT TEOPETHUSCKHE U IKCTICPUMEHTATbHBIC
HAy4YHBIC UCCIICIOBAHMUS 110 TIOUCKY U TPO-
BEpKE HOBBIX HJICH COBEPIIICHCTBOBAHUS
HA3eMHBIX TPAHCIIOPTHO-TEXHOJOTHIECKHIX
MaIIiH, UX TEXHOJIOTHYECKOTO 000pyI0Ba-
HUSL.




NOIIK-1.4 OcymecTtBiseT nHGOPMAITHMOH-
HBIN TIOMCK TIO OTAEIBHBIM CUCTEMaM 00bEK-
TOB HCCIIEIOBAaHNUS, aHAIM3UPYET TEOPETHYE-
CKHE M SKCIIEPUMEHTAJIbHBIC HAyYHbIE HCCIIe-
JIOBaHMSI 110 TIOUCKY U MPOBEPKE HOBBIX UACH
COBEPILECHCTBOBAHUS HA3eMHBIX TPAHCIIOPT-
HO-TE€XHOJIOTMYECKHUX MAllllH, UX TEXHOJIOTH-
YeCKOro 000pyI0BaHMS.

NOIIK 1.5 YMmeer ucnosip3oBath GU3NIECKUC
SIBJICHUS B DJIEKTPOTEXHUUECKUX U DIICKTPOH-
HBIX YCTPOHCTBAaX MHPOPMAILIMOHHBIX CUCTEM
JUT UACHTU(DHUKAIH, (OPMYIUPOBAHUS U
pelIeHUs] TEXHUYECKUX U TEXHOIOTHUECKUX
po0JIeM SKCILTyaTaluy TPAHCIIOPTHO-
TEXHOJIOTUYECKHUX MAIIUH U KOMILIEKCOB

2. MecTo TUCHUMILTHHBI B CTPYKTYpPe 00pa30BaTeIbHO MPOrpaMMbl

JlucuuIuiiHa OTHOCUTCSI K 00si3aTenibHOM yactu Oioka b1: Moaynp «Marematudeckue U ecre-
CTBEHHO-HAYYHBIC JUCIUILIAHBD.
JlucuuiuinHa 6a3upyeTcs Ha CIIeIyIONUX, TPOHICHHBIX TUCIUTUITMHAX !
- IMHEWHas anreodpa;
- MATEeMAaTUYCCKUN aHAJIH3.
HuctummuHa «AuddepeHnuanbHbie YpaBHEHNUS U KOMIDICKCHBIA aHAIH3) JIOTHYECKH CBS3aHA C T10-
CIICAYIOIIMMU JTUCIUTUTUHAMU:
B obsa3amenvroil wacmu:
- usuka;
- IPOrpaMMHPOBAHHUE;
- OCHOBBI MEXaHUKH;
- OCHOBBI MaTepPUAIIOBEICHUS M CONIPOTUBIICHHUS MAaTEPHAJIOB,;
- aHAIUTUYEeCKas JUHAMHKA U TeOpus KojeOaHuM;
- METOJT KOHEYHBIX JICMCHTOB,;
- muddepeHIranbHbIe YpaBHEHUS U KOMIUIEKCHBIN aHAU3;
- YpaBHECHUS MaTEMaTHYECKON (U3UKH;
- TeOpHsl BEPOATHOCTEH U MaTeMaTU4YECKasi CTATUCTHKA.
B uacmu, ghopmupyemoii yuacmuukamu o6pazoeamenbHbIX OMHOUWEHUI.
- TUHAMUKa ¥ IPOYHOCTh OECIIIIOTHBIX TPAHCTIOPTHBIX CPENICTB;
- TEOpHsT AaBTOMATHYECKOTO YIIPABJICHUS TPAHCIIOPTHBIX CPEJICTB;
- HHTEJIEKTyalIbHbIE CUCTEMBI YIIPABIECHUS TPAHCIIOPTOM.
B uacmu anexmueHvlx Oucyunium:
- YUCIIEHHBIE METO/IHI,
- METOJIbI BBIYUCIICHUH.

3. CTpyKTypa U cofepKaHue TUCUUIINHBI
OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET 3 3a4eTHBIC eMUHUIIBI -108 gacoB.

3.1. Buabl yueOHOI paGoThl U TPYI0EMKOCTH



n/n Bup yueOHoit padoThbl Koamecrso Cemectp 3
4yacoB
AyIUTOpPHbIE 3aHATHS 36 36
B tom uncine:
Jlexuun 18 18
1.
CeMuHApCKUE/TIPAKTHYECKUE 3aHIATHS 18 18
2.
JlaGoparopHble 3aHATHS - -
CamocrosiTesibHasi paboTa 72 72
IIpome:kyTOouHasi aTTecTaNMS
9K3aMEH €] €]
Hroro 108 108

3.2. TemaTrn4yeckwuii mjian N3YYCHUHA TUCHUIIJIUHBI
Pazmenién B mpuinoxenuu 1 xk pabodeit mporpaMmme.

3.3.  ConeprxaHue pa3aejoB AUCHUILINHBI

BBenenune
[Ipeamer, 3agaun U cofep:kaHue TUCUUILUIMHBI. OCHOBHBIE 3Tallbl PA3BUTUS JUCUUILIUHBL. CTpyK-
Typa Kypca, €ro MECTO M POJIb B OJATOTOBKE CIIEHHAINCTA, CBA3b C APYTUMH AUCUUILUIMHAMH.

Pa3nen 1. O6bikHOBeHHBIE 1M PepeHIIHATbHbIE YPABHEHUS

Tema 1. [luddepeHnmnansabie ypaBHEHHS IEPBOro Mopsaka. BBenenue. 3amaun, mpuBos-
mue K auddepeHunanbHbIM ypaBHEHUSAM HepBOro nopsiika. OCHOBHbIE MOHATHS OOBIKHOBEHHBIX
mudQepeHMaIbHbIX ypaBHEeHHH nepBoro mopsaka. [locranoBka 3amaun Komm. Teopema cymie-
CTBOBaHUS M €IMHCTBEHHOCTH peuleHus. OOl1iee U yacTHOE peleHust, OOLIMi U YaCTHBIA HHTerpa-
nbl. ['eomeTpuueckuii cMbIci 0OIIero MHTErpaa.

VYpaBHEHUS ¢ pa3esIOMUMUCS IEPEMEHHBIMHU, OJTHOPOHbIE U] depeHIInanbHble ypaBHe-
HUS, ypaBHEHUS B MOJIHBIX U depeHipanax.

JIuneliHble 1.y. IEPBOTro MOPsAKa U ypaBHEHUS bepHysum. Pemenue TMHENHbIX ypaBHEHUN
METOJIOM BapHaliy MPOU3BOJIBHOM MTOCTOSSHHOW, METOJIOM MPOU3BEICHUN bepHyuim.

Tema 2. luddepenunanbable ypaBHEHHUs BBICIIMX TOPsAKOB. DopMbl 3anucu Juddepen-
[IUATFHOTO ypaBHEHUs N-To mopsiaka. O6mee u yactHoe pemenus. [locranoBka 3amaun Kormm, kpa-
€BoM 3a1aun. VIHTerpupoBaHue METOIOM IMOHMKXEHUS MOPsIIKa.

Tema 3. JIuneiinsie ogHOpOIHBIE MU DEepeHITNaTBHBIE YpaBHEHHS N — ro mopsaka. O0mue
CBOWCTBA peUIeHUH JTMHEWHBIX OJTHOPOIHBIX AU (epeHIInalbHBIX ypaBHEHUH N — ro nopsaka. ITo-
HATHE (YHIAMEHTAIBHOM CHCTEMBl PEIICHUM JIUHEHHOTO OTHOPOAHOTO U dhepeHITnaIbHOTO
ypaBHEHHs N — IO MOpAJKa, €€ MMOCTPOEHHUE Il YPaBHEHHUH € MOCTOSHHBIMH KO3 QPHUIMEHTaMH.
XapakTepucTuieckoe ypaBHeHHe. By 4acTHBIX perieHuii JIMHEHHOro 0JTHOPOAHOTO AuddepeHiu-
QJIBHOTO ypaBHEHHUS N — ro MOpsAJKa B 3aBUCUMOCTH OT BHJAa KOPHEW XapaKTEpUCTHUECKOIO ypaB-
HEHUS.

Jlunelinble HEOAHOPOIHBIE AU epeHnnanbHble ypaBHEHHUS N — IO MOPSAIKA C TOCTOSIHHBIMU
koapdunmentamu. Teopema O CTPYKType OOIIEro pemeHus Takux ypaBHeHHH. Meton moabopa
YaCTHOT'O PEUIeHUs (METOJI HEeONpeAeIeHHbIX KO3()(OUIUEHTOB) /Ul PA3IUUHBIX CIIEIUATbHBIX BU-
JTOB MIPaBOM YaCTH.

Jlunelinble HeoHOPOAHBIE AU(QepeHInaTbHbIe YpaBHEHUsI BTOPOro nopsijaka. Metos Ba-
pHAIH IPOU3BOJIBHBIX OCTOSHHBIX.

Tema 4. Kpaesrsle 3a1aun. 3agaun Ha COOCTBEHHBIE 3HAYECHUSI.



Tema 5. CucteMbl 0OBIKHOBEHHBIX NU(epeHITnaIbHBIX ypaBHEHUH. OCHOBHBIC TOHSITHSL.
HopMmanbHble cuctembl JTUHEHHBIX OJHOPOIHBIX U HEOJHOPOAHBIX AH(depeHInalIbHbIX ypaBHE-
Hui. PemeHue TUHEHHBIX OTHOPOIHBIX U HEOJHOPOIHBIX CHCTEM OOBIKHOBCHHBIX MU (hepeHIu-
QJIbHBIX YPAaBHEHUH C MOCTOSHHBIMU KO3(PPUIIUCHTAMHU.

Pasznea 2. KoMmiiekcHbI aHAIN3

Tema 1. [lonsatue komrekcHoro yncia. [loHsAaTre KOMIUIEKCHOHN III0CKOCTH. MOoyib U ap-
TYMEHT KOMIUIEKCHOTO yucna. Tpu (opMbl 3amucu KOMITIEKCHOTO yucia. J[eHCTBHS Hax KOM-
IJIEKCHBIMU YUCJIaAMHU.

Tema 2. ®DyHKIMS KOMIUIEKCHOTO NiepeMeHHOTO. [IpecraBnenue GyHKIMA KOMIUIEKCHOTO
MEPEMEHHOT0 KaK OTOOpa)Xe€HHs IUIOCKMX MHOKeCTB. OCHOBHBIE 3J€MEHTapHble (PYHKIHUU KOM-
IIJIEKCHOT'O IIEPEMEHHOI0, OTJIMYUTEIbHBIE CBOMCTBA HA KOMIUIEKCHOM INIOCKOCTH.

Tema 3. Ilpenen u HenpepbIBHOCTh QYHKIIMHM KOMILIEKCHOTO TiepeMeHHoro. Juddepenin-
pyeMocTtb. Ycnosus Komn - Pumana.

Tema 4. Muterpan oT GyHKIIMM KOMIUIEKCHOTO MIEPEMEHHOT0. 3aBUCUMOCTh OT ITyTH HMHTE-
rpupoBanus. MHTerpansl oT ananutndeckux GyHkuid. Teopemsr Komm g oJHOCBsA3HOH o6nacTu
U JJIA CIOXHOTO KOHTypa. MuTterpansHas dopmyna Komm. HTerpanbHoe npeacTaBieHue Ipous-
BOJHOM OT aHAIUTUYECKONW (PYHKLIUU.

Tema 5. OyHKIMOHAJIBHBIC PAJBI, CTENICHHBIC PAABI Uil (PYHKIHUU KOMIUIEKCHOTO Tepe-
MeHnHoro. Teopema AGens. Psapr Telinopa u Jlopana. O61acTh CXOAMMOCTU PSJIOB B KOMILIEKCHOM
wiockocTd. Hynmu u ocoOble TOUKM aHATUTHYECKON (QYHKIIMH, UX KiIacCU(UKAIIHS.

Tema 6. Teopust BIUETOB, OCHOBHAsI TeOpeMa O BblUeTaxX. BrluncieHne BEIYETOB OTHOCH-

TEJIBHO 0COOBIX TOUEK. BrIunclieHne KOHTYPHBIX HHTErPajioB ¢ TOMOIIbIO BBIYETOB.

Tema 7. OmnepanmonHoe ucuucienue. OnpeneneHue npeodpazosanus Jlammaca. [lonstue
opuruHaina u uoopaxenus. CoiictBa npeobOpazoBanus Jlamnaca. Tabnuna n3o0paxeHuil aieMeH-
TapHBIX QYHKINH.

O6patHoe mpeoOpazoBanue Jlammaca. @opmyna Mesmiuna. PasnoxkeHue paiuoHaIbHOU
npobu Ha mpocteimme. OnepanroHHBIA METO | pemeHus TuddepeHIaTbHBIX YPaBHEHHH.

3.4. TemaTnka npakTHYeCKUX 3aHATHH MO JMCUUILIUHE
«Au¢ppepeHuaIbHbIC YPABHEHUS M KOMILJIEKCHBIN aHAJIU3»

Ne Tema 3ansaTus

n/n

1 WuterpupoBanue audQepeHnnanbHbIX YpaBHEHUH (1.y.) MepBOro Mopsiika pa3iInyHOro
THUTIA.

2 Pemenue TMHEHHBIX OAHOPOAHBIX /1.y N-TO HOPSIJIKA C MOCTOSSHHBIMU KO3((UIIEHTaMHU.

3 MeTopl penieHus: TMHEHHBIX HEOJHOPOIHBIX A.Y N-TO MOPSAKA C MOCTOSHHBIMH KO3(-
bunmreHTamu.

4 KpaeBHe 3aJga4u, 3aaa4d Ha COOCTBEHHbBIC 3HAUCHHS.

ol

PemieHne HOpMaJIBHBIX CUCTEM 1.Y.

6 KommnekcHble uucna u aeiictBust Hag HUMU. OCHOBHBIE 3JIeMEHTapHbIE (PYHKIIUN KOM-
IIJIEKCHOM IEPEMEHHOM.

\]

JuddepenunpoBanue 1 HHTErpUpoBaHUe (YHKIIMK KOMIIJISKCHON NepeMEeHHOM.

(o]

Psinpl B KOMIIEKCHOM 00J1acTH

9 OrnepallmOHHBIM METOJ| pEIIEHUS [1.Y.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecriedeHue

4.1. HopmartuBHbie 1okyMeHTbI H 'OCThI



@I'OC 01.03.02. [IpukiagHas MaTeMaTtuka U WHPOpMATUKA. YTBEPKAEH MpukazoM MuHOOp-
nayku Poccuu ot 10.01.2018 Ne9 (pen. ot 27.02.2022).

Axanemuyecknii ydeOHBIN M1aH mo HampasieHuto nmoArotoBku: 01.03.02. IIpuknagHas marte-
MaTtuka u uHpopmatuka. I[Ipodunb: MHTemIeKTyanbHbIe CUCTEMBI YIIPABJICHUS TPAHCIIOPTOM.
dopma o0yueHus — ounas. 2022.

Marpuna pacnpenenenus komnereHiuid 01.03.02. [Ipuknagnas marematuka u nHbGopMaTuka (
WHTennekTyanbHble CUCTEMBI YIPAaBICHHUS TpaHcnopTom). 2022,

Vka3 Ilpesunenta Poccuiickoii ®@epepamun ot 01.12.2016 Neo 642 «Crpateruu Hay4dHO-
TEXHOJIOTMYECKOro pa3sutus Poccuiickoin denepanumy.

[Ipuka3z MunucrepcTBa oopazoanusi 1 Hayku Poccuiickoit ®eneparuu ot 23.08.2017 Ne 816
«O06 yrBepxkaenuu [lopsiaka NpuMEHEHUsT OpraHU3aAUSIME, OCYIIECTBISIOIUMHI 00pa30BaTelb-
HYIO JIeATeIbHOCTh, JIEKTPOHHOTO OOyUYeHUS, NTUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOIOTHIMA
IIPU peann3anuu 00pa3oBaTeIbHBIX TPOTPaAMM)».

4.2. ocHOBHAs JUTepaTypa

1. Koran E.A., KykoBa I'.C. Teopus hyHKIIMI KOMIUIEKCHOM MTepeMeHHol/ YueOHoe mocodue.
M.: MockoBckui moiautex, 2019. 180 c. 100 3k3.

2. byrpos {.C., Hukonsckuit C.M. Bricmas matemaruka. Psapl. @yHKIIMH KOMILIEKCHOTO T1e-
pemennoro. B 3 tomax. Tom 3. B 2 knurax. kuura 2. YueOHHK IJi akaJeMUYecKoro Oaka-
naBpuara. 7-e usf., crepeotuntoe - M.: U3n-so «tOpaiit», 2016. 220 c.

3. 3yokoB B.I'., JIsxoBckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEeMAaTUKW U1 TEXHUYECKUX BBICHIMX Yy4eOHBIX 3aBeneHui. M.: MI'Y, 2012. 400 »sks.
https://e.lanbook.com/.

4.3. IONOJTHUTEJIbHAA JIUTEPATYypa

1. TIuckynoB H. C. luddepennnanbnoe n MHTErpaibHOE UCUUCIICHUS U BTY30B. B 2-X To-
Max. M.: Unaterpan - [Ipecc, 2009. 180 k3.

2. Munocues B.b., Mapteiaerko A.U., JIsxosckuit B.A., 3yokos B.I'. Kypc Breicmielr marema-
THKH: YdeOHoe mocooue. Yacts 1.M.: MI'Y, 2007; Yacts 2.M.: MI'1Y, 2007. Yacts 3.
M.: MI'I1VY, 2011. 400 sk3. https://e.lanbook.com/.

3. Koran E.A., XykoBa I'.C. Teopus ¢pyHKUMIA KOMIJIEKCHON MEPEMEHHOM U ONEpalMOHHOE
ucuucienue: yaueonoe nocooue M.: UTHOPA-M, 2020. 180 c. — (Bricmiee o6pa3oBanue: ba-
KaJjaBpHar).

4. JlemunoBuu b.I1., Monenos B.I1. {uddepennnanbasie ypaBHeHus: yueOHoe mocodue. M.
W3n-so «Jlanby, 2019. 280 c.

5. Kpacnos ML.JI., Kucene A.M., Makapenko [.M. OnepanuonHoe ucuucieHue. Teopus
YCTOMUMBOCTH. 3a7auil ¥ IPUMEPHI ¢ oapoOHbIME pemeHusmMu M.: Uzn-Bo URSS, 2018. -
176 c.

6. Koran E.A. O6pikHOBEeHHBIEC AH]epeHInanbHbIe YpaBHEHHUS U ONIEPAITMOHHOE UCUNCIICHHE.
VY4yebHoe nocoOue mo ITUCHMIUIMHE «MaremMaTuka» A CTYIEHTOB BCEX CIEUabHOCTEH.
M. 2006. 693 3k3.

7. Koran E.A. OObikHOBEHHBIE TU(depeHIaIbHbIe YPABHEHUS U BapHMALMOHHOE UCUHCIICHHUE
B MPWIOKEHUH K pacu€Ty aBTOMOOMJIBHBIX KOHCTPYKIUH. YueOHOe mocobue mo IUCIu-
mwinHe «Marematuka» Uil CTyA€HTOB Beex crnennanbHocteid. M.: MAMMU, 2010. 200 k3.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkrponHsIii pecypc.

4.4. DiekTpoHHBbIe 00pa3oBaTe/ibHbIE PeCYPChI

[TpoBenenue 3aHATHI M aTTecTalMii BO3MOXHO B JAUCTAaHIMOHHOM (hopMaTe C MPUMEHEHHEM
CUCTEMBI JHUCTaHIIMOHHOrOo o0yuenust yHuepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX


https://e.lanbook.com/
https://e.lanbook.com/
http://lib.mami.ru/lib/content/elektronnyy-katalog

kadeapoii «MaTemaTuka» 3JeKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) o BceM pasznenam
IPOTPAMMBI:.

Hassanue DOP

Huddepennmansapie  ypaBHe- | https://online.mospolytech.ru/course/view.php?id=4396
HUA

Teopus dynxmuii kommiekc- | https://Ims.mospolytech.ru/course/view.php?id=1219
HOM IIEPEMEHHOM M omeparu-
OHHO€ UCYUCIICHUEC

Pazpaborannbie DOP BKIIOUYAIOT TPEHUPOBOYHBIE M HTOTOBBIC TECTHI.
[Topsimox mpoBeneHus padoOT B JUCTAHIIMOHHOM ()OpMATE YCTAHABIMBACTCS OTACIBHBIMH PACIIOps-
KEHUSMH MPOPEKTOpa MO YUeOHOU paboTe U/UITK IIEHTPOM Y4eOHO-METOANYECKON pabOTHI.

Kaxxnpiit ctyneHT odecnedeH MHANBUAYATbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K 3JIEKTPOHHOUN OnO-

JINOTCKEC MOCKOBCKOT'O ITOJIMTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

[Tosre3nple ya4eOHO-METOAMYECKHUE U MHPOPMAITMOHHBIC MaTePHAIIBI IPEICTABIICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepedyens pecypcoB MHPOPMALMOHHO-TEICKOMMYHHUKAIMOHHON cetn «HTepHEeT» 1Jisi OCBOEHUS

IMCHUIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuueH3u0HHOe U CBOOOTHO pacipocTpaHsieMoe IPOrpaMMHoe o0ecrnevyeHmne

Neo| HaummenoBanue | Pazpabotuuk [10 | octymuocts (u- | Ccbuika Ha Equnslii peectp
(mpaBoobiaga- LIEH3UOHHOE, CBO- | POCCHUUCKHUX MPOTPaMM JIjIst
TEJb) 060/HO pacmnpo- OBM u B/] (npu Hannuum)
CTPaHSIEMOC)
1 | Astra Linux [ OOO JInnensnoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3snoHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOI'M" 75

4.6. CoBpemeHHbIe po(eccoHaIbHbIE 0a3bl JaHHBIX U HH(POPMAIMOHHbIE CIIPABOY-
HbI€ CHCTEMBbI

Hepeqeﬂb PECYPCOB CETH I/IHTepHeT, AOCTYIMHBIX AJs OCBOCHUSA NUCHUIIJIUMHBI:

HaumenoBanue Ccbuika Ha pecypce HoctynHocTh

HNHpopManHOHHO-CIIPABOYHbIE CHCTEMBI

Hoctynna B cetn NH-
TepHeT 0e3 orpaHuye-
HHI

https://stackoverflow.co

Stack Overflow
m/



https://lms.mospolytech.ru/course/view.php?id=1219
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

HNudopmannonnsie pecypcesl Cetu
Koncynprantllimroc

http:// www.consultant.ru | JoctymHo

[Toptan @eaepaibHBIX rocyaap-
CTBEHHBIX 00pa3oBarTeNbHbIX cTaH- | http://www.fgosvo.ru. JocTynHo
JAPTOB BBICILIETO OOpa30BaHUs

J1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ HoctynHa B cetr UH-
TEepHET O6€3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | docrynna B cetu Un-
.ru/ TepHET 6€3 orpaHuye-

HUM

IIpodeccnonanbubie 6a3bl JAHHBIX

baza maHHBIX HAYIHOH JIEKTPOH- http://www.elibrary.ru HocrymHo
HOM OMOIMOTEeKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymnHo
MOJIUTeMaTHIecKasi peepaTUBHO-
oubmmorpaduaeckas u
HayKoMeTpHuueckas (OubamomeTpu-
yeckas) 0a3za JaHHBIX

5. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHune TN CIUIINHBI

MaTepI/IaJ'[BHO — TeXHHYecKas Oasza YHUBCPCUTETA oOecrieunBaeT IIPOBCACHUC BCCX BUIOB
3aHATUNA, TPETYCMOTPEHHBIX y4EOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIIMM CAaHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUJIaM 1 HOpMaM.

Kadenpa «MartemaTika» He pacroyiaraeT COOCTBEHHBIM ayAUTOPHBIM (DOHJAOM U HCTIONb3Y-
eT yueOHbIC ayAUTOPUHU U3 0011ero ¢GoHIa YHUBEPCUTETA.

[Ipy HEoOXOAUMOCTH ISl TIPOBENICHUS MHTEPAKTUBHBIX MPAKTHUYECKUX 3aHSATUN HCIONb3Y-
IOTCS KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTCTA.

6. MeTtoauyeckue peKoMeHIAINU

6.1. Meroauueckne peKoMeHIAIUM sl PeNnoaaBaTeis
110 OPraHM3auuM 00yYeHUs

[Ipexxne Bcero, cienyeT 0OpaTuTh BHUMAHUE CTYACHTOB Ha TO, YTO MPAKTUYECKH BECh U3Y-
YaeMbIil UMU MaTepHal sIBISETCS JUIsl HUX HOBBIM, HE U3YyYaBIIUMCS B IPOrpaMMe CPeAHEN IIKOJIbI.
Onnako oH He TpeOyeT KaKOW-TH00 CIeUaTbHOMN (JIOTTOJTHUTEIBHON ) TOATOTOBKH U BIIOJTHE MOKET
OBITh YCIEIIHO U3Y4YEH, €CIIA CTYJASHTHI OYIyT MOCENmaTh 3aHSATHSI, CBOEBPEMEHHO BBITIONHSATE J0-
MaIlTHUE 3a/IaHHs 1 TT0JIh30BaThCs (MPU HEOOXOIUMOCTH) CUCTEMOM TIJIAHOBBIX KOHCYJIbTAIIUN B Te-
YeHHe KaXKJI0ro cemecTpa. Bomeamme B kypc nuddepeHiimanbHbIX YpaBHEHHH pa3/eNbl IBISIOTCS
KJIACCHYECKHMH, B TO K€ BpEMs OHH MPAKTUUECKH OPUEHTHUPOBAHBI, TAaK KaK UMEIOT MIUPOKOE pac-
MIPOCTPAHEHHUE ISl PELLICHUS PA3HOro POJia 3a/1a4 BHYTPHU caMOM MaTeMaTUKU U MPUKIIAIHBIX 33]1a4.
Nx ocBoeHHE TOMOXKET CTYACHTaM JIOTHYECKUA BEPHO, aPTYMEHTUPOBAHO H SICHO CTPOUTH YCTHYIO U
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NMUCbMCHHYIO pPCYb, YCIICIIHO NPHUMCHATH HAKOIUJICHHBIC 3HAHHWA Ui PCIICHHA, MPCKIAC BCCro,
CTaHJAPTHBIX 3a7a4 B Mpo(eCcCUOHATLHOM cdepe NeaTeTbHOCTH.

HeobxonuMo ¢ caMoro Hauana 3aHATUN PEKOMEH/IOBATh CTYJCHTaM OCHOBHYIO U JIOTIOJHU-
TEJIBHYIO JTUTEPATYPY, & B KOHIIE CEMECTpa JIaTh CIIUCOK BOIPOCOB ISl TIOATOTOBKU K 3K3aMEHY.

Ha nepBom 3aHsTHH 1O TUCHMITIMHE 0053aTEIBHO MPOUH(OPMHUPOBATH CTYJICHTOB O BHJIE U
dbopmMe MPOMEKYTOYHOH aTTECTAIUHU 0 TUCIHUIIHHE, CPOKaX € MPOBEICHUS, YCIOBHSIX JOMYCKa K
HpOMe)KYTOI-IHOﬁ arrecraluu, NIPpUMCHACMBIX BUAAX IPOMCIKYTOYHOI'O KOHTPOJIA.

W3noxeHne TEeOpEeTHUECKOro Marepuajia JOJDKHO COMPOBOKAATHCS HIUTIOCTPATUBHBIMU
pUMEpaMH, THIATEIBHO OTOOPAaHHBIMU MpPENoJaBaTelIeM TaK, YTOOBl TEXHHYECKHE TPYJHOCTH U
BBIKJIAJIKU TIPU PEIICHUH 33/1a49 HE OTBJICKAJM OT IJIABHOTO: OCMBICIICHUS UJCH U CYTH IPUMCHSIC-
MBIX MeT0/10B. ClielyeT Bcer/ia yKa3blBaTh IPUMEPHI IPAKTUUYECKOIO IPUMEHEHHSI PACCMOTPEHHBIX
HAa 3aHITUSAX YPAaBHEHHH U (OPMYIL

HpaKTI/I‘IeCKI/Ie 3aHATUA OOJIKHBI OBITH OpraHnu30BaHbl NPCHOAABATCIICM TAaKUM 06pa30M,
9TOOBI OCTABAJIOCh BpPeMsi Ha MEPUOJUYECKOE BBHIMOJHEHHE CTYACHTAMH HEOOJBIIONH CamMOCTOsI-
TEJNBbHOM paboThl B ayTUTOPHHU ISl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaia.

[IpenonaBaTens, BENYIUH MPAKTUYCCKUE 3aHSTHS, JOJDKEH COTJIACOBBIBATh Y4€OHO — TeMa-
TUYECKUH TUIaH 3aHATUH C JIEKTOPOM, UCITOJIB30BATh SAMHYIO CUCTEMY 0003HAYCHHIA.

[IpenoaBatemnto cieayeT H0OMBATHCS CHCTEMATUYECKON HENPEPhIBHON pabOThI CTYACHTOB
B TCUCHUC CCMECTPA, H€O6XO[[I/IMO BBIABJIATH CUJIBHBIX CTYACHTOB W IPHUBJICKATh UX K HaquOfI pa-
00Te, K y4acTHIO B Pa3HOTO PoOJia OJIMMITHAIAX U KOHKYpCaX.

CTyneHT JOHKEH ONIYIIATh 3aMHTEPECOBAHHOCTH MPEIOIaBaTeNsl B JOCTHKCHHH KOHEIHOTO
pe3yibTara: B MPUOOPETCHUU OO0YYArOIIUMHUCS MPOYHBIX 3HAHUN, YMEHHMI M BIIAJICHUS HAKOILJICH-
HOU mH(pOpManme I pemeHus 3a1a9 B po(ecCHOHAIBHON eITeIbHOCTH.

6.1.1. O6pa3oBaTejibHbIE TEXHOJIOTHH

[TpoBenenue 3aHATHI M aTTeCTalMi BO3MOXKHO B TUCTAaHIIMOHHOM (opMare ¢ MPUMEHEHHEM CH-
CTeMBbI JUCcTaHIIMOHHOTr0 00y4yeHus ynusepcuteta (CO-LMS) Ha ocHOBe pazpaboTaHHOTO
kadenpoii «MaTemaTuka» 3JIEKTPOHHOTO oOpa3oBaTenbHOTO pecypca (DOP) mo Bcem paszaenam
nporpammsl (cm. 1. 4.4).

[Topsimox mpoBeneHUs: pabOT B JAMCTAHIMOHHOM (hopMare yCTaHaBIMBAETCS OTIEIbHBIMU
pacropsKeHUsMHU IPOPEKTopa 1o yueOHol paboTe u/uiu EHTPOM y4eOHO-METOAMYECKONH PaOOTHI.

6.2. MeToauyeckue yKazaHus i 00y4ar0MXCcs M0 0CBOEHUIO
AUCIHUNITHHBI

Pa3nes: 00bikHOBeHHBbIC TU( PepeHInATbHbIC YPABHECHHUS

N3yuenue nuddepeHnalbHbIX YpaBHEHUM MMeeT Ba)kKHEMIee 3HaueHHe B MaTeMaTHue-
CKOM MOArOoTOBKE MHXKeHepa. OObACHsAETCS 3TO TeM, uTo Jud¢epeHuanbHble YpaBHEeHUS Mpe-
CTaBJIAIOT OO0 MareMaTH4YeCKHE MOJIETIN CaMbIX pa3HOOOPa3HbIX MPOIECCOB U SBIEHUH, TaK Kak
UX pELICHUs MO3BOJIAIOT ONKCATh JBOIIOLMIO M3Yy4aeMOI'0 IIPOLECCa, XApaKTep MPOUCXOASAIIUX C
MaTepualbHON CUCTEMOW N3MEHEHUH B 3aBUCHMOCTH OT IIEPBOHAYAIIBHOTO COCTOSTHUS CUCTEMBI.
OTnuuuTeNbHOE CBOMCTBO MU GEepeHIMaTbHBIX YPAaBHEHHI COCTOUT B TOM, YTO MPU UX UHTETPH-
pOBaHMM OOBIYHO MOJy4aeTcs OecurcIeHHOEe MHOXECTBO pemieHui. [l ypaBHEHUs mepBOro mo-
psi/iKa 3TO MHOKECTBO OIMCHIBACTCS OJTHOM NMPOU3BOIBHOM MOCTOSHHOW. UTOOBI BBIEIUTD U3 Oec-
KOHEYHOT'O0 MHOKECTBA PELIEHUI TO, KOTOPOE ONMUCHIBAET UMEHHO JIaHHBIN mpoliecc, He00X0IUMMO
3a]aTh JIOTIOJIHUTEIbHYIO HH(OpMAIINIO, HAllpUMep, 3HaTh Ha4allbHOE COCTOSIHUE Iporiecca. Takoe
JOTIOJTHUTEIBHOE YCIIOBHE HA3bIBAETCSI HAYAIbHBIM YCIOBUEM.

3amaua MHTErpUpOBaHUs TU(PEPEeHINATBPHOIO YPAaBHEHHUS MEPBOro MOPSIKa COBMECTHO C
HayaJIbHBIM YCJIOBHEM Ha3bIBACTCs HaYaIbHOM 3a7adel win 3axader Komm.

Jns nuddepeHnnanbHbIX ypaBHEHUH TIEpBOTo MOpsKa cleyeT pa3indarh olIiee, 4acTHOE
1 0co00€ pelieHus, a TakyKe 00NN, YJACTHBIA U OCOOBIN HHTETPATHI.
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[Tpu MHTETpUPOBAHUM ypaBHEHUH MEPBOrO MOPSAKA HAIO0 MPEXKAE BCETO OMPEACITUThH THUII
ypaBHEHHMsI, a 3aTeM YK€ MPUMEHHUTh TOT WJIM WHOW MeTon penieHus. Hamo o0s3aTeIbHO OCBOHTH
MpoLEAypy MPUBEACHHS yPaBHEHUS IIEPBOTO MOPSAKA K YPABHEHUIO C pa3/IeJICHHBIMU MTEPEMEHHBI-
MU, TaK KaK UIMEHHO TaKhe YPaBHEHHUSI MOXXHO HETIOCPEICTBEHHO HHTEIPUPOBATh.

Jist nuddepeHmanbHbIX ypaBHEHHA N — TO MOPSIKAa 0053aTeNbHO 3HATH MTOCTAHOBKH 3a]1a-
uyu Ko, kpaeBoii 3a1auu, 3a1a4u Ha COOCTBEHHBIC 3HAUCHHSL.

B teme, mocBsieHHON TMHEWHBIM TU(PepeHITMAIBHBIM ypaBHEHUSM N — IO MOPSAKa, HAIO
3HATh TEOPEMBI O CTPYKTYpPE OOIIETO PEIICHUs] OTHOPOIHBIX M HEOJHOPOTHBIX YPABHCHUH, TaK KaK
OHH YKa3bIBaIOT IyTh MOCTPOSHUs 001Iero pemeHus. OOpaTuTh BHUMAHHUE HA TO, YTO PEIICHUE JIH-
HEHHBIX OJHOPOAHBIX AU(D(HEPCHINAIBHBIX YPAaBHEHHIH N — IO MOPsAKA C MOCTOSHHBIMH KOXPPU-
[MEHTaMH He TpeOyeT MHTErPUPOBAHUS, & CBOAUTCS K YUCTO aNreOpandeckoi mpobdieMe HaXox ie-
HUSl KOPHEH COOTBETCTBYIOIIETO XapaKTEPUCTUYECKOTO ypaBHEeHHUs. Hallo 3HaTh BUJ YaCTHBIX pe-
[ICHUH JIMHEWHBIX OJHOPOIHBIX MU (EepeHIMATBLHBIX YPAaBHEHUNW N — TO MOPSIKA C TOCTOSHHBIMU
KO3 pHIMEHTaMH B 3aBUCIMOCTH OT BUJa KOPHEH XapaKTePUCTUIECKOTO YPABHEHUSI.

Hano 4eTko ysICHUTH alropuT™M MOCTPOSHHUS YaCTHBIX PEHICHUH JTUHEHHBIX HEOIHOPOIHBIX
g depeHInaTbHbIX YPpaBHEHUH METOIOM To00pa (METOA0M HEeONpeaeIeHHbIX KO3 (PHUIIMEeHTOB),
oOpaTuB BHHMaHHE Ha TO, YTO B ATOM CJIy4ae BUJ YaCTHBIX PEHICHHI HEOJHOPOIHOTO ypaBHECHUS
COOTBETCTBYET 10 CTPYKTYpE 3alaHHOW TIPaBOii YacTH.

Pa3nen: koMILUIeKCHBIM aHAJIU3

B aToM pasnene, npexzae Bcero, Haao MOHTh, YTO KOMILJIEKCHOE YHCIIO SBHJIOCH paclIupe-
HUEM TOHATUS JEHCTBUTEIBHBIX YHMCEN, 3HATh OINpPEJEICHUE U TPU (POPMBI 3alMCU KOMIUIEKCHOTO
4KCclia, TEOMETPUUYECKYI0 HHTEPIPETAUIO0 KOMILIEKCHOTO YKCIIa U B3aMMHO-OJJHO3HAYHOE COOTBET-
CTBUE MEXJY MHOXXECTBOM KOMIUIEKCHBIX YHCEI U MHOXECTBOM TOUEK KOMILUIEKCHOH IUIOCKOCTH.
KomMriekcHbie yncina MOKHO U300pakaTh ¢ MOMOIIBbIO BEKTOPOB HA KOMILIEKCHOH MiiockocTH. [1o-
3TOMY OIE€paIMH CII0KEHUS U BBIYUTAHUSI KOMIUIEKCHBIX YHCEN MOT'YT OBITh CBEJIEHBI K OIEpallusiM
CJIOKEHHUSI U BBIYUTAHUSI COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3Hath ¥ yMeTh BBINOJHATH ONEpallMd YMHOXKEHUS, JEJICHUs, BO3BEACHUS B MOJIOKHU-
TEJIbHYIO0 CTENEeHb KOMILJIEKCHBIX YMCEN, 3alMCaHHBIX B TPUTOHOMETPUYECKON (hopMe, U3BIICUCHHS
KOpHsI N-01 CTENEeHH U3 KOMIUIEKCHOTO YHCIIa.

OOpaTtuTh BHUMaHHE HA TO, YTO MHOXECTBO KOMIUIEKCHBIX YHCEII SIBJISICTCS 3aMKHYTBIM, TO
ecThb Jr00ast anredpandeckas onepanus HaJl KOMIJIEKCHBIMUM YHMCJIaMU HE BBIBOAMT 3a MpeAesbl 00-
JIACTH KOMILJIEKCHBIX YHCEIL.

BaxxHo ocMbIcaUTh MOHATHE (QYHKIIMM KOMITJIEKCHOW NEPEMEHHOM Kak O0TOOpaXKeHus I1oc-
KHX MHOXXECTB (MHOKECTBa 3HAUEHHH KOMIUIEKCHOTO apryMeHTa Ha MHOXKECTBO 3HAa4eHUU (yHK-
MK). JTa TEOMETPUUYECKas TPAKTOBKA B 3HAUUTEIHLHO Mepe omnpenensieT 3 (HEKTUBHOCTh METO/IOB
TeopuH (PYHKIMH KOMIUIEKCHOW NMEPEeMEHHOM, TaKk KaK OKa3bIBA€TCs, YTO BO MHOTHX CIIy4yasX MpU
penieHnu 3a1a4 s 00acTel cioxkHOW (Gopmbl (Hampumep, MpopuiIb Kpblia caMoJIeTa, OTBEPCTHE
HEKpYTroBoi (pOpPMBI U T.II.) MOXKHO OTOOPA3UTh 33aJaHHYIO OOJIACTh CJIIO)KHOTO O4YepTaHMs Ha 00-
JacTh MPOCTO PopMbl (HampuMmep, Ha €AUHUYHBIN KPYT), s KOTOPOM COOTBETCTBYIOIIAs 3a/1aya
WM YK€ PEILIeHa, MU PELIEHUE HaXOIUTCS TOCTATOYHO IPOCTO.

Hano ycBouts, uTo He Besikas PyHKIIMS KOMIUIEKCHOM nepeMeHHoM siBisiercs nuddepeHu-
pyeMoii, HO eclIM JJIsi Hee BBIIOJIHIIOTCS HE00X0IMMOE M JIOCTaTO4YHOe yciaoBus auddepeHuupye-
MocTH (ycnoBust Komu — Pumana), To oHa o0aaet psSjaoM 3aMedaTesIbHbIX CBOMCTB.

Hanpumep, BennunHa HHTErpaja OT aHATUTUYECKONH (QYHKIIUU HE 3aBHCUT OT (hOPMBI MyTH
MHTETPUPOBAHUS, a ONpEAENsSeTCs JUIIb €ro HayalbHOW M KOHEYHOM TOYKaMH, MHTEerpal Mo 3a-
MKHYTOMY KOHTYPY OT aHAIUTHYECKON (DYHKIIMM paBeH HYIIO.

Hano 3Hath neHtpanbHyro (GopMmyiny TEOpUH aHATUTHYECKUX (DYHKIUN — HHTErpajbHYIO
¢dopmyny Kommm (oHa mo3BosII€T HAXOAUTh 3HAYEHUSI aHATUTHYECKOM (QYHKIMU B JIH0O0H BHYTpEH-
HEll TouKe IByMepHOW o0nacTu mo e€ 3HaueHusiM Ha rpanuiie C. Tem caMbIM, 1O CYIIECTBY, TOHH-
’KAeTCsl pa3MEPHOCTh pelaeMoi 3a/1a4u) U yMETh IPUMEHSATh €€ U OCHOBHYIO TEOPEMY O BbIUETAX K
BBIUHCJICHUIO KOHTYPHBIX HHTErPaJIOB.
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[Tpu u3yyeHUH ONEePaAIMOHHOTO HCYUCIICHUS HAJI0 MOHSITh €r0 OCHOBHYIO HJICIO: TIEPEXO OT
NehcTBUM Hal (QYHKIUSAMU JACHCTBUTEIHLHOM TMEPEMEHHOW - OPUTHHAJIOB K 0oJjiee MPOCTHIM JCH-
CTBHMSIM HaJ M300pakeHHs MU 3TuX (QyHKuumil. Hamo 3HaTth cBoiicTBa mpeoOpaszoBanus Jlamaca, a
JUTsI BBITIOJTHEHHUST oOpaTHOTro mpeoOpa3zoBanus Jlammaca OCBOMTH MPONEAYPY Pa3I0KECHHS palyo-
HAJIBHBIX JIpo0eii Ha MPOCTEHUIIHE.

OTMeTHM B 3aKJIIOYEHHUE, YTO YCIENTHOE M3y4YeHUE AUCIUIUIMHBI, TPHOOPETeHHE HE0OXO-
JIMMBIX KOMIETEHIMH, YMEHUI U HABBIKOB BJIaJICHHUS MAaTEMaTHYECKUM aIllapaToM TpeOyeT OT CTy-
JICHTOB OOJIBIIION CaMOCTOSITEIbHOU paboThl. OOpaTUTE BHUMaHHUE, YTO KOJMYECTBO YACOB, OTBO-
JMMBIX Ha CAaMOCTOSITEIbHYIO pabOTy B COOTBETCTBHH C y4eOHBIM IJIAHOM, PABHO WJIM, KaK IPaBH-
710, OOJIBIIIE YACOB, OTBOJMMBIX HAa BCE BUBI ayIUTOPHBIX 3aHATHH.

7. ®DOHJ OLIEeHOYHBIX CPEACTB

@DoHJT OLICHOYHBIX CPEACTB MpeacTaBieH B [Ipunoxkenun 2 kK pabouelt mporpaMme U BKITIOYAET pas-
JICIIBL:

1. MeToabl KOHTPOJISI U OLICHUBAHUS PE3YIBTATOB O0YUCHHUS.

2. lllkana u KpUTEPUH OIICHUBAHUS PE3YJIbTATOB OOYUCHUSI.

3. OnieHOYHBIE CPE/ICTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. IIlpoMexyTOUHas aTTeCTalHUs.
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CTpykKTypa u coaep:KaHue TUCIUNIUHBI

«AnddepeHunaibHble YPABHCHHUS M KOMILVIEKCHBIA AHAJIHU3)

HaHpaBHCHI/IC IIOATOTOBKH

01.03.02 «Ilpukgagnasi MaTeMaTHKA U MHPOPMATUHKAY

Ilpunoostcenue 1

[Tpodunp
«AHTEeNIeKTYAJIbHBbIE CHCTEMBbI YIIPABJIEHHUS TPAHCIIOPTOM))
bakamasp
(Ounas popma oOyueHwUs)
['ox Habopa 2022/2024
Bupabl yueOHoii padoThl,
] . DopmMbI
8 | g & BKIIOYAd CAMOCTOATEILHYIO Buabl caMocTosITeIbHOW PadOTHI ATTe-
Q| 3 a00Ty CTY/IEHTOB TY/IEHTOB
Paznen | = 2 p yeryn ’ Cryn cTaluu
5| 22 M TPY/I0E€MKOCTh B Yacax
o | =3
n/n CP | KC
J | I/C | JIad C P K.P. | K.IIL. | PT'P | Pedepar | K/p | O | 3
Tperuii cemecTp
Pasznen 1. O0bikHOBeHHBIEe TU(depeH-
HHATBHbIE YPABHEHUSI
Beenenne. Jluddepenunansupie ypaBHe-
HUSI TIEpPBOTO mopsiaka. Beeaenue. 3amauu,
npuBoOAIIUe K AU depeHInaIbsHbIM ypaB-
31 | HEHWAM IEPBOTO NOpsKA. OcHOBHBIE TIO- 3 1 2 4 +

HATHSL OOBIKHOBEHHBIX audepeHnnanb-
HBIX ypaBHEHHHU nepsoro nopsaka. [ocra-
HoBKa 3anaun Komm. Teopema cymecTBo-
BaHWS W €IWHCTBEHHOCTH pemieHus. O0-
IIee W YacTHOE PEIICHUs, OOIMUi U YacT-
HbI UHTErpaibl. ['€OMETpUYECKHI CMBICT




o01ero HHTErpaa.
Bruyiaua 3aganuidi PIP Ne 1 no 0.y.

3.2

VYpaBHEHUS C pa3IeNSIONIMMUCS TIEPEMEH-
HBIMH, OJHOPOJAHBIC HU(PEepeHIINATLHBIC
ypaBHEHUS, YPaBHEHHUS B TOJHBIX Audde-
peHIHanax

3.3

JIuneliHble n.y. MEpBOrO MOPSAKA U ypaB-
HeHus: bepHymm. PemieHue JIMHEHHBIX
YpaBHEHUH METOJOM  BapHaluu MPOU3-
BOJIbHOM TOCTOSIHHOM, METOJOM IPOU3BE-
neHuit bepuyinu.

3.4

Huddepennunanbapie ypaBHEHHS BBICIIINX
nopsakoB. Popmbl 3anucu auddepeHnu-
JIBHOTO ypaBHEHHUs N-To nopsaka. Obiee
U yacTHoe pemieHus. IlocraHoBKa 3amgauu
Komm, kpaeBoit 3agaun. MHTErprpoBanue
METOOM MOHM)KEHUS MOPSJIKA.

3.5

Jluneitsle onHOpoAHbIE AUPPEpEeHIINaTb-
Hble ypaBHEHHs N — ro mopsaka. O6mue
CBOWCTBA PELICHUN JIMHEWHBIX OJHOPOI-
HBIX Au(QepeHnnanbHbIX ypaBHEHUH N —
ro nopsnaka. Ilonarue ¢yHnameHTambHON
CUCTEMBI pelleHui. Buj 4dacTHBIX pere-
HUN JTUHEWHOTO OJHOpPOAHOrO auddepeH-
LUAIbHOTO YPaBHEHMSI B 3aBUCUMOCTH OT
BHUJa KOPHEH XapaKTepUCTHYECKOIO ypaB-
HEHUSI.

3.6

Jluneitnsle HeomHOpoaHbIE UDdepeHIu-
aJlbHbIe YpaBHEHUs BTOPOro nopsaka. Teo-
peMa o CTpykType obmiero permeHuss Me-
TOJl BapHallUd MPOU3BOJIBHBIX MOCTOSH-
HBIX.

3.7

Jluneitaple HeomHopoaHble nUbdepeHIu-
aNbHBIC YpaBHEHUSI N — TO MOPSAKA C IO-
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cTossHHBIMU K03(dunmenramu. Teopema o
CTPYKType OOIIero pemeHus: TaKux ypaB-
HeHuid. MeTo1 To100pa YaCTHOTO PEIICHUS
JUIS Pa3IMYHBIX CICIHUATBHBIX BHJIOB Ipa-
BOI 4acTH.

3.8

KpaeBbie 3amaun. 3agaun Ha COOCTBEH-
HBIC 3HAYCHUSI.

3.9

Cuctembl OOBIKHOBEHHBIX audepeHuu-
anbHBIX ypaBHEHUN. OCHOBHBIE MOHSITHS.
Pemienne HOpMaJIBHBIX CUCTEM JIMHEWHBIX
OJIHOPOJIHBIX U HEOJHOPOAHBIX YpaBHEHUI
C TIOCTOSTHHBIMU KO3 PUITCHTAMH.

3.10

KonrposbHoe TecTupoBaHue mno aud.
YpaBHeHUsIM

10

3.11

Pa3nen 2. Teopus pyHkumii Kom-
IUIEKCHOI TepeMeHHOM U onepannoHHoe
HCYHCJIEHHE.

@yHKIUA KOMIUIEKCHOIO IEPEMEHHOIO.
[IpencraBienne (GyHKIUHA KOMIUIEKCHOTO
MEPEMEHHOTO KaK OTOOpaMXeHUsl TUIOCKUX
MHOXECTB.  OCHOBHBIE  3JIEMEHTApPHBIE
GYHKIMH ~ KOMIUIEKCHOTO TIEPEMEHHOTO,
OTJIMYUTENLHBIE CBOMCTBA Ha KOMIUIEKCHOM
IUIOCKOCTH

Boiiauya 3aganuii PP Ne 2 no ¢pynxuyu-
AM KOMRJIEKCHOIL NepeMeHHOl.

11

3.12

IIpenen ¥ HenmpepbIBHOCTh (PYHKLIUU KOM-
IieKcHoro nepemenHoro. uddepenuupy-
emocTb. Ycnosusi Komn - Pumana.

12

3.13

WuTerpan or ¢yHKIMH KOMIUIEKCHOTO Iie-
pemenHoro. MHTerpaisl OT aHAIUTUYECKUX
¢byukuii. Teopembr Komm uist onHocBs3-
HOW 00JIacTM M JAJS CJIOXKHOTO KOHTYpA.
WNuterpanbras  dopmyna Komm. WaTe-

13
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rpajibHOE MPEICTABICHUE TPOU3BOJHON OT
aHAJTMTHYECKON (DYHKIINU.

3.14

OYHKIMOHAIBHBIE PAJIbI, CTEIICHHBIEC PSAbI
i (pyHKIIUM KOMILUIEKCHOTO MEpEeMEHHO-
ro. Teopema AGemns. Psanaer Teitnopa u Jlo-
pana. O01acTh CXOUMOCTU PAJIOB B KOM-
IJIEKCHOM TMiockocTd. Hymu u ocoObie
TOYKH aHAJUTUYECKOH (QYHKINH, UX KIac-
cuduKanus.

14

3.15

Teopust BEIYETOB, OCHOBHAsI TEOPEMA O BbI-
yerax. BelunciaeHue BBIYETOB OTHOCHUTEIb-
HO 0COOBIX TOYeK. BbluncieHue KOHTYp-
HBIX MHTErPAJIOB C IOMOILBIO BBIUYETOB.

15

3.16

OrnepallnoOHHOE UCUUCIICHHE.

Omnpenenenue npeoOpa3oBanus Jlammaca.
[lonatne opuruHama W HU300paKEHUS.
CaoiicTBa npeobpa3zoBanus Jlammaca. Tao-
auna M300pakeHU 3JIeMEHTapHbIX (YHK-
005078

16

3.17

O6parnoe npeodpazoBanue Jlamnaca. Pasz-
JIOKEHHE pALMOHANIBHOM Jpobu Ha Mpo-
creimne. OnepalMoHHbBIN METO/ pelIeHus
auddepeHnranbHbIX YpaBHEHUH.

17

3.18

KOHTpOJIbHOQ TECTUPOBAHHUE 110 KOM-
NJIEKCHOMY aHAJU3y

18

@0pM(l ammecmauuu

19-
21

Bcero yacoB nmo gucuMnJinge
B TpeTheM cemMecTpe.

18

18

72

PI'P

KOH

TP.
pao.
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[Tpunoxxenue 2

®OH/I OHEHOYHbBIX CPEJICTB
MO JUCHMILINHE

««/InppepenunanbHble ypaBHEHUA U KOMILICKCHBIA aHAJIU3»

Hamnpasnenue noarotoku: 01.03.02 «[Ipukinannas MareMaTuka U H”HOOPMATHKAY.
[Mpoduns «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABIICHUS TPAHCIIOPTOM)
®dopma 00ydyeHUsI: OUHasl.

Kadenpa: «Matematuka

1. MeToabl KOHTPOJISI M OLIECHUBAHUSA Pe3YJIbTATOB 00y4YeHH sl
J1J1st KOHTPOJIS YCIIEBAEMOCTH U KayecTBa OCBOCHHMSI TUCIUIUIMHBI HACTOSIIEH TPOrpaMMoit
MIPEeyCMOTPEHBI CIIEAYIOIINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH ycreBaeMOoCTH (TEKYLIUil KOHTPOIIb);
- IPOMEXKYTOYHAS aTTecTalus (IK3aMeH).

2. lllkaya ¥ KPUTEPHH OLCHUBAHUA Pe3yJIbTATOB 00y4YeHUs
®opma NPOMEKYTOYHOHM ATTECTALMHU: IK3AMEeH

[TpomexxyTouHas arrectanus oOyyaromuxcst B popMe 3K3aMeHa MPOBOAMTCS IO pe3ybTa-
TaM BBIIIOJTHEHHS BCEX BHUJOB Y4eOHOH pabOTHI, MPETYCMOTPEHHBIX YUYCOHBIM IJIAHOM TI0 JaHHOU
JUCLMIUIMHE, IIPU 3TOM YUUTBIBAKOTCS PE3YJIbTaThl TEKYILErO KOHTPOJS YCIIEBAEMOCTH B TEUEHUE
cemectpa. OlLieHKa CTENEHH JOCTH)KEHUS 00y4aloIMMUCS IUIAHUPYEMBIX PE3YJIbTaTOB 00YyUYEHUS 110
JUCLMILIMHE NIPOBOJUTCS MPENOJaBaTeNIeM, BEAYIIUM 3aHATUSA 110 JUCHUIUIMHE METOJOM DKCIEPT-
HOM oueHKH. [1o uroram npomeKyro4HON aTTeCTaluy 110 JUCUUILUIMHE BBICTABJISETCS OLICHKA «OT-
JINYHO», «XOPOIIO», «yAOBJIECTBOPUTEIBHO» UIH «HEYAOBIETBOPUTEIBHO.

IIkana oueHUBaHUA Onucanne

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTY-
JAEHTA K INPOME:KYTOYHOM aTTeCTAalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quctUIuinHbel. CTyIeHT I€MOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB IT0OKA3aTEIISAM, [IPUBEICHHBIM B
OtnuuHO TabynLax, onepupyeT NpuoOPEeTEHHbIMUA 3HAHUSIMU, YMEHUSIMH,
HAaBBIKAMH, IIPUMEHSET UX B CUTyalUsAX IOBBILIEHHON CIOKHO-
ctu. [Ipy 3TOM MOTYT OBITH TOMYIIEHB! HE3HAYUTEIbHBIE OIIHO-
KM, HETOUHOCTH, 3aTPYAHEHUS IIPU NIEPEHOCE 3HAHUM U YMEHUMU
Ha HOBBIE, HECTAHIapTHBIE 3a7a4H.

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKM CTY-
JAEHTA K INPOME:KYTOYHOHM aTTecTalli, INPEIyCMOTPEHHBIE
porpamMmon JTucuuIuIMHbl. CTyJIeHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB IT0OKA3aTEJISIM, [IPUBEICHHBIM B
Tabynuax, onepupyeTr NpuoOpEeTEHHbIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMH. B TO ke BpeMs IIpu OTBETE JOIYCKAEeT HeECylle-
CTBEHHBIEC NOTPEIIHOCTH, 33Ja4d pEIIaeT C Helo4YeTaMHu, He
BJIMSIFOIIMMU Ha OOIIUI X0/ PELICHHUS.

Xoporo




BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAeHTa K INPOMEKYTOYHOM aTTeCTAllMH, IPEIyCMOTPEHHBIC
nporpaMMoil quctuIuiiHbl. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [IOKA3aTeNsIM, IPUBEACHHBIM B
TabIUIax, ONepUPYyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,

VY 10BIETBOPUTEIIBHO HaBblkaMu. Ho mokasbiBaeT HernyOOKue 3HaHUs, P OTBETE HE
JIOMyCcKaeT rpyObIX OIMOOK WM HPOTHBOPEYHMH, OIHAKO B
(GOopMyIMpPOBaHUU OTBETa OTCYTCTBYET AOJDKHAsI CBA3b MEXIY
AQHAJIN30M, apryMEHTAlel U BbIBOJIAaMH, B PEILIEHUU 33a7a4 MO-
I'YT COAEp>KaThCs IpyOble omMOKU. /i MosyueHus paBUIIbHO-
ro OTBETa TPEOYIOTCS YTOUHSIONINE BOTIPOCH.
He BbinonHEeHb! 00513aTe/IbHBIE YCJI0BHS MOATOTOBKH CTYy/1€H-
Ta K NPOMEKYTOYHOH aTTeCTallMy, NPEAYCMOTPEHHBIE IIPO-
rpammont qucuuniausel, MW crygeHT neMOHCTpUpyeT Hemodl-
HOE COOTBETCTBHME 3HAHUM, YMEHMM, HABBIKOB IPUBEICHHBIM B
HeynosnersopurenbHo
TabynLax, AOMYCKAIOTCS 3HAUUTEIbHbIE OMIMOKH, MPOSBISETCS
OTCYTCTBHE 3HaHHWI, YMEHHI, HaBBIKOB IO POy IOKa3aTelew,
CTYJEHT UCHBITHIBAET 3HAUUTEIIbHBIE 3aTPYAHEHUS MPU ONEPU-
POBAaHMM 3HAHUAMHU U YMEHUSMHU.
3. OnleHOYHBIE CPeACTBA
HaumenoBanue [IpencraBnenue one-
Ne Kparkas xapakTepucTrKa OLIEHOYHOTO
[y | OUeHOUHOro cpen- cpesicTea HOYHOT'O CPEACTBA B
CTBa DdOC
1 Konrponbnas (ca- | CpenctBo npoBepku yMmeHuil npumensats | KoHTponbHble 3a71a-
MOCTOSITEJIbHAS) [IOJIyYE€HHBIE 3HAHMS ISl pELIeHMs 3a4a4d | HUS
pabota OIIPEAEIIEHHOTO THIIA 110 TEME WM pa3Jie-
(KP) 1y
2 | PacuerHo- CpenctBo nmpoBepkn ymeHMM npumeHsaTh | Kommiekr  3aganwuii
rpaduueckas pa- MOJIyYE€HHbIE 3HAHMS 10 3apaHee onpenae- | A BBITIOJTHEHU S
6ota JIEHHOW METOJUKE U1 PELIEHUs 3ajJad | pacuyeTHO-
(PTP) WIK 33J]aHUi 10 MOAYNII0 WM JAMCHU- | TpaduuecKkoi paboThl
IUIVMHE B LIEJTIOM.
CpencTBo KOHTPOJIS,, OpraHU30BaHHOE KaK
crenuanbHas Oecefa IMeAaroruyeckoro
VcrHblii onpoc | pabOTHMKAa ¢ OOydaromMMCs Ha TEMBI, Bomnpocsl no
3 co0ecesloBaHUE, | CBSI3aHHBIE C U3y4aeMOW TUCLUIUIMHOM, U TeMaM/paszzenam
(YO) paccuMTaHHOE Ha BBIACHEHHE O0bema JIACTTUTLTAHBI
3HaHUI 00y4aromerocst o OnpeaeneHHo-
My paszJelny, TeMe, mpobiaeme U T.11.
CucremMa cTaHAapTU3MPOBAHHBIX 3a/1aHUH,
Tecr MIO3BOJISIIOIIAS aBTOMAaTU3HUPO-
4 Bapmuant tecta
(T) BaTh MPOLEAYPY U3MEPEHUS YPOBHS 3Ha-
HUI 1 yMeHHH 00yJaromerocs.
5 | Dx3ameHanuonHble | CpeAcTBO MPOBEPKU 3HAHWM, YMEHHH, | DK3aMeHallMOHHBIE
OuneTH HaBBIKOB. MOXKET BKJIIOYAaTh KOMIUIEKC | OMIIETHI
(3b) TEOPETHYECKUX BOIMPOCOB, 3ajad, MPAKTH-

YeCKUX 3aJIaHUH.
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3.1. Tekyuiuii KOHTPOJIb

OrneHouHBIE CpEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOUAIOT KOHTPOJIbHBIE BOIPO-
Chbl M 3a/laHus B (opMe OJIAaHKOBOI'O TECTUPOBAHMS JUIsl KOHTPOJISL OCBOEHUs O0y4aroIMMHUCS pa3-
JIeJI0B TUCUHUILINHEL, ipueM PI'P.

Coaep:xanue pacueTHo-Tpadguuecknx pador.

PacueTrHo-rpaduyeckas padora no 1udppepeHunaJIbHLIM YPABHEHUSIM.

Kpartkoe cogeprkanue pacueTHO-TpapuuecKoi paboThI:

Ilepswiit oman.

Mertoap! pemennit qudepeHnaIbHbpIX YpaBHEHUH TIEPBOTO MOPSAKA pa3IMYHOrO THIIA.
Bmopoii sman.

Mertop! pemeHunit qudepeHInaIbHbIX YPaBHEHUN N -TO MOPSAIKA U CUCTEM Pa3IMYHOTO TUIIA.

PacyerHo-rpadpuueckas padbora no KOMILUIEKCHOMY aHAJIU3Y.

Kpatkoe conepxanue pacueTHO-rpadpuueckoil paboThI:

JleiicTBUs Ha/l KOMIUIEKCHBIMH YHCIIaMH, 3JIEMEHTapHbIe (YHKIIUU KOMIUIEKCHOW MEepEMEHHOH, TOo-
CTPOCHUC OTO6pa)KCHI/1ﬁ IIJIOCKUX MHOXCCTB, BBIYMCIICHUC KOHTYPHBIX HHTCIpajioB, pAAbl B KOM-
IJIEKCHOM 00nacTH, pemeHue nudQepeHuanbHbpIX YpaBHEHUN ONEPAIIMOHHBIM METO/IOM.

KommuiekT 3aganuii 1J1s1 BHINOJTHEHUS
pacdetrHo-rpapuuecknx pador (PI'P)
Bapuanr

Pemuts YpaBHCHUS:

2. (1+ cosx) \/mdx = cos ydy/(1+cos x),
3. (X* +xy)dy—(2xy + y*)dx =0,
5. (7 +1)dx +(sin y+xe’)dy =0,
Pemmts 3amaun Komm i1 ypaBHeHui:
6. xy'—y=-Inx, y(2)=1.
7. y'-2y =xy*, y(0)=1.
8. Pemuth ypaBuenue: Y’ —(ctgx)y" = ctgx.

Pemnte ypaBHEeHMS:
10. y"+4y' =2x?,
11. y"”"-5y"+7y'—-3y = (4x+5)e*,
12, y" -4y’ =e”* +cos2x—sin X,

X

N

14. Pemnth KpaeByo 3a1auy:

y"' -6y +5y =e>(x+1), y©0)=1, y(@)=1.

13. y"-2y'+y =

15. Haiitu co6cTBEeHHBIE 3HAaUeHHS A U COOCTBEHHBbIE (PYHKIMU Y 3a1auMu:
y'+12y'+402%y =0, y(0)=0, y()=0.
Pemmts ypaBHEeHus:
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16. x*y" +8xy'—4y =2Inx,
17. y'+xy'+2y = x°.

Pemnts cucreMsl ypaBHEHMIA:

Yi=Y2+Ys v _ 9y 2
19. 1y =y, +¥, 20, {yl,‘yz no
: Y = 4Y, +3X.
Y: =Y +2Y,.
Bapuant

1. 3amucarh KOMIUIEKCHOE YUCIIO @ = —2 — 2i B TPUTOHOMETPHUYECKOMN M IMOKa3aTeIbHOM (opmax
U M0Ka3aTh €ro MOJIOKEHHE Ha KOMILICKCHOM MIockoctu X0y ¢ yKa3aHueM MOIYJIS U apryMEH-
Ta.

2. BBITNIOIHUTD yKa3aHHBbIC JEHCTBHS C ABYMSI KOMIUICKCHBIMU uuciaMu a=-2-2i u b=-3—1:

a+b a_b ab, ab, a a.

3. Beruucnuth pynkuuo W= 3+ 2C0S 72 npu Z = —3 — | ¥ OKa3aTh Yyuciaa Z ¥ W Ha KOMIUIEKCHBIX
miockocTsx X0y u uQv.

4. ITpoBepuTh QYHKIMIO KOMILICKCHON MepeMeHHONH W = 4shz —Cch3z Ha aHaIMTUYHOCTb M HAWTH
€€ MPOU3BOIHYIO.
5. Beruucnuth uHTerpan GyHKIUU KOMIUIEKCHON IEPEMEHHOM 10 3aMKHY-

{—EzgdL C:z-1=1
“(z+i)
ToMy KOHTYpY C, IpuMeHsist HHTerpaabHyro Gopmyiny Komm u Teopemy Ko o Bbruerax.
6. Haittn u3obpaxenue F(p) mo Jlamnacy gyHKINM AelicTBUTeNbHOIM epeMenHoi f(t) = 2e72'ch3t

—4sin2t.
7. Haiitu opurunan f(t) mo ero nzobpaxenuto mo Jlamiacy
p+1
F(p)=—5——
p°—6p+8

8. C momomsio npeobpazoBanus Jlammaca pemmts 3anady Komm st nmuHeitHOTO nuddepeHm-
aJIbHOTO YpaBHEHHUS C MOCTOSTHHBIMU KO3 UIIEeHTaMU

y'—y=¢e', y(0)=0, y(0)=0 (t>0).
KoMnieKThI TECTOBBIX 3aJaHUH

TecToBoe 3a1aHue 110 00LIKHOBEHHBIM M (¢ epeHIIHATbLHBIM YPABHEHUAM
BAPUAHT Ne 1

3AJAHHUE Ne 1.

Jlano ypaBHeHue mepBoro mopsiaka Xdy—ylin Yax=0 8 ¢bopme, conepxaieit tuddepeHanb.

X
IIpuBenute ero k BUAy, pa3pelIEHHOMY OTHOCUTEIBHO IPOU3BOIHOM.

| Otger | |

3AJJAHUE Ne 2.
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Jlano muddepennnansuoe ypasuenue Y = (K +1)x*, Torma ¢pyskuus Y =X sBIseTcs ero pelie-
HUEeM npu K, paBHOM:

| OtBer | |

3AJAHHUE Ne 3.

dy

OO6mwuit uaTerpan audepeHnanbHOr0 ypaBHEHUS F = XdX umeet BU

BAPUAHTBI OTBETOB:
2 2 2
) —1-Xc 2 —towic ayy=Xic 9 X ,c.
y 2 y 2 y 2
3AJIAHUE No 4.

VYKakuTe MHTETPaIbHYI0 KPUBYIO pemieHus 3aaaun Komm mist o0bikHOBEeHHOTO auddepennnans-
Horo ypaBHeHus Xy =2y; y()=L1.
BAPUAHTBI OTBETOB: 1) D 2)C 3) A 4)B.

y A

U

N9 X

3AJJAHUE Ne 5.

Hano muddepeHranbHOE ypaBHEHUE TPETHErO MOpsiaka Y
ypaBHEHUS UMEET BU]I

BAPUAHTbBI OTBETOB:

"

=X+2. Torma oOmee pemieHue

1., 1, 1, 1, x?
1 =—X"+=x’+C 2 =—X"+=x+C,—+C,x+C
) Y 4 3 ) Y o 5 15 2 3

1 , 1 x?
3 =—X +=-x"+C,—+C,x+C
)y Y 3 15 2 3

4) y=x*+x*+Cx* +C,x+C,.
3AJIAHUE Ne 6.

Pemenue 3amaun Komu y" =X, y(0)=1, y'(0)=2 wumeer Bujg
BAPUAHTHI OTBETOB:

3 3 3 2
X

X X X
Ny=— 2)y=—+2X 3) y=—+2X+1 4) y=—+2x+1.
)y 5 )y 5 )Y 5 )Y >

3AIAHUE Ne7.

Jano muddepennunanpHoe ypaBHeHHE BTOporo mopsigka Xy +Yy =0, Torma ero odiiee perieHue
UMeeT BHI:

| OtBer ‘ |

3AJJAHUE Ne 8.
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KopHau xapakTepuctuueckoro ypaBHeHus paBHbl K, =K, =2i, k, = =Kk, =—2i. Torna obmee permre-

HUE JIMHEHHOTO OJJHOPOAHOTO A (hepeHInaIbHOrO YpaBHEHHS C IIOCTOSHHBIMU K03 puninentamu
OyJeT UMETh BU/I:

| Otser ‘ ‘
3AJJAHHUE Ne 9.

W3BectHa ¢yHIaMeHTallbHAs CHUCTEMa PEUIeHHH OJHOPOAHOrO JMHEHHOro auddepeHInaIbLHOro

ypaBHeHus: Y, =1, Yy=X, Y,=x’. Torma 4acTHOe pellleHHE ypaBHEHHs, yIOBIETBOPSIONIEE
navanbHbM yeaoBusm  Y(0) =0, y'(0)=1, y"(0)=1, pasHo:
BAPUAHTHI OTBETOB:

2 2 2
X

X X
1) 1+x 2) — 3) X+— 4) 1+X+—.
) ) 5 ) 5 ) i

3AJAHHUE Ne 10.

Oburee pemenue qupdepeHInaIbHOT0 YpaBHEHHS Y

m

+ 9y’ =0 umeer BUI:

| OtBer ‘ ‘

3AJAHHUE Ne 11.

OyHkuusa Y= Cle_2X +C,e” sBisieTcst O0IIMM PEIICHHEM JIMHEHHOTro 0JHOPOHOrO auddepeHiu-
AJILHOTO YPAaBHEHUS C MOCTOSHHBIMH KO3(dHUIIMEeHTaMu, TOTIa €ro XapaKTepUCTHUECKOE ypaBHeE-
HHUE UMEET BU/I

BAPUAHTBI OTBETOB:
1) k2-k-2=0 2) k*+k-2=0 3) k+3k+2=0
4) k* =3k +2=0.

3AJJAHUE Ne 12.

YacTHOMY  pELIEHUI0  JIMHEWHOrOo  HEOJHOpPOJHOro  au@depeHIHaTbHOTO  YPaBHEHMS
y"—5y'+6y=X+1 10 BUIy €ro mpaBoil 4aCTU COOTBETCTBYET (GYHKIIUS

BAPUAHTBI OTBETOB: 1) y,=Ax>+Bx 2) vy, =Ae”*+Be* 3)y, =e*(Ax+B) 4)
y.=Ax+B.
3AJIAHUE Ne 13.

HaHO JIMHEHOe HEOAHOPOAHOC I[I/I(l)q)epeHI_lI/IaHBHOC YpaBHCHUEC C TIOCTOSIHHBIMU KOB(I)(l)I/II_[I/IeHTaMI/I
2x

y"—5y'+6y= 1iex . B xakoM Bue cienyeT MCKaTh YacTHOE pEelIeHHEe HEOAHOPOJIHOTO ypaBHeE-
HUS METOJIOM BapHaIlMH MPOU3BOJILHBIX MTOCTOSHHBIX ?

| OtBer | |
3AJJAHUE Ne 14.
Pemenne kpaeBoit 3amaun y" =0, 0<x<1l y0)=1 y(@)=2 wumeerBun
BAPUAHTBI OTBETOB:

1) y=x-1 2) y=x 3)y=x+1 4) y=3x+1
3AJJAHUE Ne 15.

Oomiee peuienue cucreMsl AU depeHInaNIbHBIX YpaBHEHHH { UMeeT BUJT:
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BAPUAHTHI OTBETOB:
0 {n=Q+Cﬁ”, 2 {m=Q€+cﬁ*—L

y,=-C,e™* y,=Ce*-C,e -2
3 y, =C, +C,e’, 2 y,=C, +C,e* -1,
y,=Ce* -2 y, =C,e* -2.

TecToBOC 3a12aHHE
10 KOMINIEKCHOMY aHaINU3y

3AJAHHME 1

YcTaHOBUTE COOTBETCTBHE MCKAY KOMIIJICKCHBIM YUCJIOM U €I0 MO YJICM.

1 1-i 2.2
2 2+2i J2
3 —3+4i 2
‘ J3-2i 5
> J7

3AJJAHUE 2

JleiicTBUTENBbHAS YacTh KOMIUIeKcHoro uncna  (3—2i)° paBHa

BAPUAHTBI OTBETOB: 1) 413 2)5 3) 13  4) 0.

3AJIAHME 7

Haiitu moysib koMIutekcHoro yucia Z, eciu Imz =3, a argz =arcsin(3/5).
| OtBer |

3AJIAHUE 8

JIaHO KOMIUTEKCHOE YHCI0 Z =2+ ,/51. YCcTaHOBUTE COOTBETCTBUE MEXK/y ONEpalUsIMHU HAJ JaH-

HBIM YHCJIOM U PE3YJIbTATAMH UX BBINIOJIHCHUS.

! z 2+/5i
2 Zl|Z 4
3 Z2+17 9
4 z2-1 2 A5,
3 3
3AJAHHME 9
Haiitu 3Ha4enus kopHs 3/ —1. [Toka3aTh UX HA KOMILIEKCHOM MIIOCKOCTH.
| Otser |
3AJIAHHE 10

3alaHuIo0 KaKUX JIBYX JE€UCTBUTEIbHBIX (DYHKIUN NEHCTBUTENILHOMN MMEPEeMEHHON SKBUBAJIIEHTHO 3a-

952
JlaHIe KOMIUIEKCHOM (DYHKIIMM KOMIUIEKCHO# mepemennoit f () =e™ ?

| Otser |
3ATAHHME 11
80
J2 2 J2 2
Ilycte Z= > +1 > Berunciurs > +1 >
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BAPUAHTBI OTBETOB: 1) -1  2) 1  3) 2 4) -2%,

3AJIAHHE 12
V2 2
VYKaXuTe 3HaUCHUE KOMIUIEKCHOrO Jorapupma Lnz mpu z= 5 +1i E
| OtBer ‘ ‘
3AJIAHME 13

Jlana (GyHKIMS KOMIIeKcHO#H mepemenHnoi: f(z)=Zz”. Ilposeputs, npumenss ycnous Komm —

Pumana, sIBJsI€TCS M OHA aHAIUTUYECKOM.
| Otger | |
3AJIAHHME 15

zdz
a2 +9

Bprunciuts uHTErpan

| Otger |
3AJIAHHME 16

Onpenenure paanyc CXOIUMOCTH psiaa Z o
n=0(1+1)

| Otger |
3AJAHMUE 17

. . . z+1
Haiitu cymmy BbIY€TOB (DYHKIIMU KOMIUIEKCHOM nepeMeHHoi f (Z) =—————— OTHOCHUTEIbHO

(z—-2)(z-3)
€€ 0COOBIX TOYEK.
BAPUAHTEI OTBETOB: 1) -7 2) -1 3) 1 4) 0.

3AJIAHMUE 18
Pemute omepamuoHHBIM MeTonoM 3amady Komwm s auddepeHnmanibHOTO | ypaBHEHUS:

y—4y=e", y(0)=0.

Vkazanue: Opurunany f(t)=e™" coorsercTByeT M306pakenue F(p)= YTl
p+

| Ortser |

Onenka «oTJIINYHO» BBICTaBIAETCS CTyAEHTY 3a 90 — 100% npaBUIBHBIX OTBETOB,
OLIEHKA «XOpPOIIO» - 32 HE MeHee 75% MpaBUIbHBIX OTBETOB;

OLIEHKA «yJOBJIETBOPUTEILHO» - 3a HE MeHee 50-60% npaBUIbHBIX OTBETOB;
OIICHKA «HEYJOBJIETBOPUTEILHO» - 32 MeHee 50 % mpaBUIBLHBIX OTBETOB.

Jlns npoBeneHUsT TEKYLIEro KOHTPOJS 3HAHUN CTYJIEHTOB B JUCTaHIMOHHOM (opmare B
paspabotaHHOM Kadenpoil «MaremaTuka» OHJAMH-Kypce MMEIOTCS NMPOMEXYTOUYHbIE (IIPOOHBIC)
KOHTPOJIbHBIE pabOTHI.

3.2. [IpoMexkyTOYHAS aTTeCTALUSA

[TpomesxyTouHas arrectanus - (3K3aMeH) MPOBOJIUTCS M0 OMJIeTaM B yCTHOU (opMme.
Bpems a1 moAroToBKM OTBETa Ha BOMPOCH! He Oosiee 45 MuH.

buner BkiIr04aeT TEOPETUUECKUM BOIIPOC U 3a/1a4H.

KomrmuiekTsl sK3aMeHalMOHHBIX OUJIETOB XpaHATCs Ha Kadeape «MaTemaTukay.
Tunosbie BApHAHTHI OMJICTOB NPHJIATAIOTCS.
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16.

17.
18.

=

KommuiexkT Bonnpocos

OBbIKHOBEHHBIE IUO®EPEHIINAJIBHBIE YPABHEHUA

OCHOBHBIE TOHATHUSI TEOPHH OOBIKHOBEHHBIX AU (hepeHInaNbHbIX ypaBHEHUN MIEPBOTO MOPS-
Ka: onpejeieHne 0ObIKHOBEHHOIO AU(QepeHnanbHOro ypaBHeHus, GOpMbI 3alIUCH OOBIKHO-
BEHHOTO TU(PEpeHIINaTbHOTO YpaBHEHHS IEPBOTO MOPSIKA, MOHATHS OOIIEr0 U YaCTHOTO pe-
HIeHUH, OOIIEero ¥ YaCTHOTO MHTErPaJIoB.
[TocranoBka 3agaun Komm miist auddepeHnnanbHoro ypaBHeHUS MEPBOTO MOPSIIIKA.
Teopema cylecTBOBaHUS U €IMHCTBEHHOCTU pelieHus Ui Aup(epeHIUalIbHOr0 ypaBHEHUs
IIEPBOIO MOPSAJIKA.
['eomeTpuueckuii cMbIC 00LIEro HHTErpaga OOBIKHOBEHHOI'O JI.y. IEPBOIO IOpsAKa.
Juddepennnanbaple ypaBHEHHUS IEPBOTO MOPSIKA C Pa3fAeICHHBIMA M Pa3IeIISIOIIUMUCS TIe-
PEMECHHBIMU.
Jlunetinsie qudepeHIraIbHbpe YpaBHEHHS TIEpBOro Nopsiika. MeTo Bapualliy MPOU3BOIIb-
HOW ITOCTOSIHHOM.
Juddepennmansapie ypaBHeHUsS N-ro nopsiaka. OCHOBHBIEC MOHATHS: (DOPMBI 3aIUCH, TTOHSATHS
00IIero ¥ YaCTHOTO PeIleHUH.
[TocranoBka 3axaun Komm u kpaeBoi 3a1aun 1711 OOBIKHOBEHHOTO U (HEePEHIIMATILHOTO YpaB-
HEHUs N-ro nopsaKa.
WuTterpupoBanue nuddepeHnnanbHbIX ypaBHEHAN N-TO TOPsIIKA METOJIOM TOHM)KEHUS TTOPSI-
Ka.
Jlunelinple ogHOpOAHBIE AudQepeHnnanbable ypaBHeHHs N-ro nopsaka. O0mme cBOKWCTBa pe-
LICHUN: TOHATHS JIMHEHMHO 3aBUCHMBIX U JIMHEHHO HE3aBUCHUMBIX PEIICHHH, ONPEACIUTEIIS
Bponckoro, monstue pyHaaMEHTaIbHON CHCTEMBI PELICHHUH,
Teopema o cTpyKType 0OOILIero pemieHusi 0ObIKHOBEHHOI'O JIMHEHHOro ogHopoaHoro audde-
PEHIMAIIBHOTO YpaBHEHUS N-TO MOPSAKA.
Jlunelinble oHOpOAHBIE AU(QepeHranbHble YpaBHEHUS N-TO TOPSIKA C MOCTOSIHHBIMH KO-
sppunmenTamu. XapaKTepUCTHUECKOE YpaBHEHHE, €ro CBA3b ¢ AU(epeHInanbHbIM ypaBHe-
HUEM.
By yacTHBIX pemieHuii JTUHEHHOTO OIHOPOTHOTO AUdQEepeHIInaTbHOTO ypaBHEHUS N - TO
Hopsiika C TOCTOSHHBIMH KO3 QHIMEHTaMH B 3aBUCUMOCTH OT BUAA KOpPHEW XapaKTepH-
CTHYECKOI'0 YpPaBHEHUS.
Jlunelinble HeoAHOPOHBIE NU(pdepeHInalbHble ypaBHEHHUs. TeopeMa O CTpyKType oOIiero
pelieHus.
Pemenue TMHEHHBIX HEOJHOPOIHBIX MU PepeHINATbHBIX YPaBHEHUH ¢ MOCTOSHHBIMU KO3(]-
¢unmentamu. MeTtoa nogdopa YaCTHOTO PeLeHus AJIs IPaBbIX yacTel Bua

f(x)=P,(x)e”, f(x)=M cos Sx+ Nsin gx,

f (x) = P(x)e™ cos Sx+Q(x)e” sin Bx.

Pemenue JMHEHHBIX HEOJHOPOAHBIX JU(QepeHINaTbHbIX YpaBHEHUH METOJIOM BapHalluu
MIPOU3BOJIbHBIX MOCTOSIHHBIX.
[TocTaHOBKa U pelIeHue 3a/1a4i Ha COOCTBEHHbBIE 3HAUCHHUSL.
Cucremsl nuddepenunanbabix ypaBHeHul. [lonstue HopmanbHo# cuctemsl. [lonstus oOmie-
IO M YacTHOTO pemieHuil cuctemsl. Teopema o npuBeaeHuu AudQepeHInanbHOro ypaBHEHUS
N-To MopsiAKa K HOpMaJlbHOM cucTeMe. MeTo UCKITIOUeHUsI HEU3BECTHBIX.

KOMILJIEKCHBIN AHAJIN3

KommnekcHble uncna. Onpenenenue, GOpMbl 3alUCH U ACHCTBUS HAJl HUMHU.
Onpenenenre QyHKIUU KOMIUIEKCHOM mnepeMeHHOM. [loHsTHEe QyHKIMKM KOMIUIEKCHOW mepe-
MEHHOH KaK 0TOOpaXKeHHUsI.
OmnpeneneHre U CBOMCTBa OCHOBHBIX AJIEMEHTapHBIX (PYHKUINN KOMIUIEKCHON IEpEMEHHOM.
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4. Jlorapudpmudeckas GyHKINS KOMILJICKCHON TepeMEHHOM.

5. HenpepsiBHOCTh U quddepenniupyemMocts PyHKIIMN KOMITIEKCHON TiepeMeHHo#. YcnoBus Ko-
i — Pumana. [Tonatue ananutudeckoit pyHKIum.

6. OmpeneneHue U CBOMCTBA MHTETPAIOB OT QYHKIIMA KOMIUICKCHOM IMEPEMEHHOM.

7. Teopema Komm st OqHOCBSI3HOU 00TaCTH.

8. Teopema Komu jy1st c10kHOTO KOHTYpa.

9. HUarerpanpHas ¢opmyna Kommwm. BelymcieHne KOHTYPHBIX WHTETPAJIOB C TIOMOIIBIO HHTE-
rpasnbHON hopmyssr Kotm.

10. MuTerpanbpHOE MpecTaBIeHHE TPOU3BOIHON OT aHATUTHYECKON (DYHKIINH.

11. Creniennble psaabl B KOMIUIEKCHOM oOnacT. Teopema AbGens. O61acTh CXOAMMOCTH CTETICHHOTO
psizia B KOMIUIEKCHOM 06iacTu.

12. Teopema o pazynoxeHun (YHKIMH KOMIUICKCHON mNepeMeHHOW B psan Teimopa. Pazmmunbie
dbopmel 3anucu psga Teinopa. O6nacTs U paguyc cxogumocTu psna Teiinopa.

13. Pazno)keHre OCHOBHBIX 3JIeMEHTapHBIX (GyHKIHH B psan Telnopa.

14. Psn Jlopana. O6sacts cXo0AuMOCTH psifa JlopaHa.

15. Knaccudukanust ocoObIX TOYEK aHATUTUYECKON (DYHKITUH.

16. [TousATHE BBIYETA PYHKIIUU OTHOCUTEIBHO 0c000ii Touku. OCHOBHAS TEOpEMa O BBIYETAX.
@DopMyIIbl U1 BHIYUCICHUS BRIUETOB (DYHKIIMY KOMIUIEKCHOW MEPEMEHHO OTHOCUTEIHHO
IIPOCTOTO I0JII0CA, MOJIF0ca N —T0 MOPsSAKa.

17. BorunicnieHue KOHTYPHBIX MHTETPAJIOB OT (PYHKIIMK KOMIUJICKCHOM MEPEMEHHOMN C TOMOIIIbIO BbI-
YETOB.

18. Onpenenenue npeodpazoBanus Jlamnaca, MOHATUS OPUTHHATIA U U300paKEHUSI.

19. CroiictBa npeodpazoBanus Jlarmiaca. TeopeMbl THHEHHOCTH N300paXKCHUSI U TTOT00HS.

20. CpoiictBa npeoOpa3zoBanus Jlamnaca. Teopembl cMmenieHus: H300pakeHUsI U 3ara3/IbIBaHus.

21. CroiictBa ipeoOpa3oBanus Jlammaca. Teopemsr nuddepeniupoBanus opuruHana u guddepeH-
[UPOBAHUS U300paAKECHHUS.

22. CpoiictBa npeoOpa3oBanus Jlamraca. Teopema HHTErpUPOBAHHS OPUTHHAIIA.

23. O6parnoe npeodOpazoBanue Jlamnaca. Teopema oOpaiieHus.

24. O6patHOe npeoOpazoBanue Jlammaca. CriocoObl HAXOXKJICHUS OpPUTHHAIIA.

25. OnepaiioHHbII METOJT pellleHus] THHEHHBIX HEOTHOPOAHBIX AU epeHInanbHbIX ypaBHEHUH ¢
MOCTOSIHHBIMU KO3 (QULIIEHTaMHU.

TunoBble BapUaHTHI OUJIETOB
IO AUCHUIIIIMHE «I[I/I(I)q)epeHHI/IaHBHLIe YpaBHCHUA U KOMILIEKCHBIA aHaJIN3)»

MUHUCTEPCTBO HAVKU U BBICILIETO OBPA3BOBAHU ST POCCUNCKON OEJIEPAIINN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUYPEX/EHUE
BBICIHIEI'O OBPA3OBAHMSI
«MOCKOBCKHWH MOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

®dakynbTeT 0a30BBIX KOMIIETEHIINH, Kaeapa MaTeMaTUKH
Juctumimna  «/luddepennmanbable ypaBHEHUS M KOMILIEKCHBIM aHATU3».

Kypc 2, cemectp 3

BUJIET Ne 1
1. OcHOBHBIEC MOHATHS TE€OPUU OOBIKHOBEHHBIX NU(D(epeHIINANIbHBIX YpaBHEHUH TIEPBOTO MOPSII-
Ka.
2. CBs3b MEXIY MTOKA3aTEIbHBIMU U TPUTOHOMETPHUECKUMHU (YHKIUSIMHU KOMILIEKCHOM mepe-
MEHHOM.

3. Pemmts ypaBHenue: y'' —2y"+y = 2X.
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C0oSsz . o
4. Bpruuciauts 242dz C MOMOIIBIO HHTETPAITEHON GopMystbl Komm 1 0CHOBHOM TeOpeMbl
|z|=32" —Z —

O BBIYUCTAX.

YTBepxkaeHo Ha 3aceqannn kadeapsl MatemMatuku « 03» 05 2022 r., mporokoin Ne 10

N.o. 3aB. xadenpoit H.B. Bacunnena / /

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHMS POCCUMCKON OEJJEPALINN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICIIEI'O OBPA3OBAHMUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

@DakynbpTeT 0a30BBIX KOMITETCHIINH, Kadeapa MaTeMaTUKH
Jucnumuna — «/{uddepeHnunansipie ypaBHEHUS 1 KOMIUIEKCHBIN aHAIH3Y.
Kypc 2, cemectp 3

Buier Ne2
. Komnnekcueie uncna. Onpenenenue, GopMbl 3alIUCH U JSHCTBHS HAJl HUIMHU.
1. K Onp p
2. Pemmts 3agauy Komm: y' = # +e¥% y(0) =1.
—iz
3. Pemmuth ypaBHeHUE COSZ— +1-1=0.

4. Peuuts 3apauy Komm:

{y{ =y, +2y,+1, {yl(o) =0,
y£:2y1+y21 yZ(O):O.

YTBepxkaeHo Ha 3aceqannu kKadeapsl MatemMaTuku « 03» 05 2022 r., mporokoi Ne 10

W.o. 3aB. kadenpoit H.B. BacunbeBa / /

MUWHHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUUCKOM OEJEPALINN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXIEHUE
BBICIHEI'O OBPA30OBAHU S
«MOCKOBCKHNH NMNOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

®axynpTeT 0a30BbIX KOMIIETEHITHH, kadenpa MaTeMaTHUKU
Huctunnuna  «/Iuddepenimanpapie ypaBHEHUS M KOMILIEKCHBIN aHATH3.
Kypc 2, cemectp 3

Bbuier Ne 3

[Tonsitue Boruera pyHkuu. OCHOBHAs TeOpeMa O BbIYETAX.
Pemmmts oneparnonHasiM MeToioM 3a1auy Komm Yy —4y =sin2t, y(0) =0.

Penmth ypaBHeHne: y'" —y = X’.

> w e

Haiitu oO1iee perienne cucTeMsl:
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Y1’ =Y, + e3x’
Yo =X=Y,+2Y,.
YTBepxaeHo Ha 3acemannu kadenpsl MareMatuku « 03» 05 2022 r., mporokon Ne 10

W.o. 3aB. kadenpoii H.B. Bacuibesa / /

Jlnis mpoBefieHUsT IPOMEXKYTOYHOTO KOHTPOJISI 3HAaHUI CTYAEHTOB B JAMCTAHIIMOHHOM (hop-
MaTe B pa3paboTaHHbIX Kadenpoil «MaremaTrkay oHJalH-Kypcax «/luddepeHuunanbtble ypaBHe-
Hus» u «Teopus QyHKIMN KOMIUIEKCHOW NMEPEMEHHOW M ONepaliMiOHHOE MCUUCICHUE» UMEIOTCS
UTOTOBBIE TECTBHI.
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