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1. Henau, 3a1aun 1 NJIAaHUPYyeMble pe3yJIbTaThbl 00y4eHus 1o
AUCHHUILINHE

K ocHoBHEIM yejsm OCBOCHUA JUCHUITIMHBL «Maremaruka. I[OHOJIHI/ITGJIBHBIC TJIaBbl
MaTeMaTHIECKOTO aHAJIN3ay» CIIeIyeT OTHECTH:

- BOCIIUTAHHUE y CTYJICHTOB OOIIEeH MaTeMaTHUECKOW KYJIBbTYPHI;

- IPHOOPETEHNE CTYACHTAaMH LIMPOKOTO Kpyra MaTeMaTUYeCKUX 3HAHWN, YMEHHH U HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTYICHTOB K MHIYKTUBHOMY U ACTYKTUBHOMY MBILIUICHHIO HAPSLY
C pa3BUTHEM MATEMaTUYECKON WHTYHUIIHH;

- YMEHHE CTYJCHTaMH Pa3BUBATh HABBIKKA CAMOCTOSATEILHOTO U3YUEeHUs yUeOHOM U HAyYHOMH
JUTEPATYPHI, COACPIKANICH MATEMATUICCKHAE CBEICHUS U PE3YJIbTATHI;

- NOATOTOBKY CTYACHTOB K ACATCIIBHOCTU B COOTBCTCTBUU C KBaHH(I)PIKaLII/IOHHOﬁ XapakKTe-
PUCTHKOI OakalaBpa 10 HAIPaBJICHHUIO, B TOM YHCiIe (POPMUPOBAHNE YMEHHI HCIIOIB30BaTh OCBO-
C€HHBIC MAaTEMATUYCCKHUEC METOABI B HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTH.

- MOATOTOBKY BBICOKOKBaJIH(PHIIMPOBAHHBIX KaJIpPOB, BOCTPEOOBAHHBIX B YCIOBUSIX IU(PPO-
BOI TypOYJIEHTHOCTH U BBICOKHX TE€XHOJOTHYECKUX PUCKOB COBPEMEHHOMU IIU(PPOBOI SIKOHOMHUKH.

K ocHOBHBIM 3a0auam OCBOCHUS AUCUIUILUINHBI «J]OTIOTHUTEFHBIE TJIAaBBI MATEMATHIECKOTO
aHAJIN3ay CJIEyeT OTHECTH:

- OCBOGHHE CTYJCHTAaMH OCHOBHBIX MOHATHH, METOA0B, (OPMHUPYIOLIMX OOy MaTeMaTH-
YeCKYIO OJTrOTOBKY, HEOOXOAUMYIO JUIS YCTICIIHOTO PEIICHUs IPUKIIAIHBIX 3a/1a4;

- (¢opmMupoBaHHE y CTyJIeHTa TpeOyemMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOIIUX €T0
HaIPAaBJICHUIO MTOATOTOBKH U 00ECTIEYMBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/Ia.

06yquI/Ie 10 ANCIUIIIIMHEC «I[OHOJIHI/ITG.HBHBIG rJIaBbl MATCMATHYCCKOI'0 aHajin3a) HAIIPaBJICHO Ha
dhopmupoBanre y oOydarommxcs cieayrmux kommneTeHuid B coorBeTcTBUU ¢ ®I'OC 09.03.01
WNudopmarrka u BEIYMCIUTEIbHAS TEXHUKA!

Koa v HauMeHoBaHHe KOMIIETCHIINI

NuaukaTopsbl 10CTHXKEHUST KOMITe-
TEeHIMH

YK-1. CnocoOeH ocymiecTBIsATh OUCK, KpH-
THYECKHUI aHaJIN3 U CHHTE3 MH(opManuy,
MPUMEHSATh CUCTEMHBIN MOJIXO/ JI PELIICHUS
MOCTABJICHHBIX 33724

3uaTh: [Ipuniunsr cOopa, oT6opa u 0600IIe-
HUs WHpOpMAIMi. METOAUKH CHCTEMHOTO
MOJX0/Aa U peIIeHUsT MPOodeCCHOHATBHBIX
3aj1a4.

YMeTh: AHAIM3UPOBATh U CHCTEMATH3HUPO-
BaTh pa3HOpONHBIC NaHHbIC. OUeHUBATh (-
(EKTUBHOCTH MPOLCAYpP aHAIHM3a MPOOJIEM U
OPUHATHS pPEIIeHHH B NPodheCcCHOHATLHON
JIeSITEIbHOCTH.

Bianers: HaBbikaMu HayqHOTO TIOMCKA U
NPaKTUYECKON paboThl ¢ HHPOPMAITMOHHBIMH
HUCTOYHHMKAMHU. MeToaMu TIPUHSTHS peliie-
HHUH.

OIIK-1. CnocoGeH nmpuMeHsTh €CTECTBEHHO-
Hay4HbIC ¥ OOIIEHH)KCHEPHbIE 3HAHUSI, METO-
JIbl MATEMaTHYECKOTO aHAJIN3a U MOJICIHPO-
BaHMS, TEOPETUIECKOTO M IKCIIEPHMEHTAIIb-
HOT'O MCCJICAOBaHMsI B PO eCCHOHAILHON

3uaTh: OCcHOBEHI BEICIIEH MaTeMaTHKHA. OCHO-
BBl HH(popMaTuku. OCHOBBI IPOTrPaMMHUPOBa-
HHSL.

VYmerb: Pemarh cranmapTHbie Tpodeccuo-
HaJbHBIE 33Jl1a4l C MPUMEHEHHUEM €CTECTBEH-




NEeATEIbHOCTH HOHAYYHBIX M OOIIEMH)KEHEPHBIX 3HAHUIA,
METOZ0B MAaT€MaTUYECKOr0 aHajIu3a U MOJe-
JIMPOBaHUSL.

Baagers: MerogamMmu TEOPETUUECKOTO U DKC-
NEPUMEHTaIbHOIO HCCIEA0BaHUS OOBEKTOB
po(hecCHOHALHON e TETHbHOCTH

2. MecTO IMCHMILTAHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JlucuuiuinHa OTHOCUTCA K 00s13aTenbHoM yactu 610ka b1: Moayns «ObmenpodeccuonanbHbIM
MOJLYJIbY.
JucuuiuinHa 6a3upyeTcs Ha CIeAYIOMINX, TPOHIEHHBIX JUCIUIUTMHAX:

- INHEWHasl anredpa;

- MAaTEMaTUYECKUN aHAJIU3.

3. CTpykTypa u coiep:KaHue U CHUNINHBI
OO61mas TpyA0eMKOCTh IUCHUTUTHHBI COCTaBISAET 4 3a4eTHBIE e€IUHUIIBI - 144 yacoB.

3.1. Buasl yueOHO# padoThI M TPYA0EMKOCTh

n/n Bua yueoHoii pa6oThl Koauuecrso Cemectp 4
4acoB
AyaAUTOpPHBbIE 3aHATHS 12 12
B ToMm uucne:
Jlexmun 6 6
1.
CeMuHapcKue/MpakTHIECKHUE 3aHATHS 6 6
2.
JlabopaTopHbIe 3aHITH - -
CamocrosiTesibHas padoTa 132 132
IIpomesxkyTOUHAS aTTEeCTAMSA
3auer 3a4er 3a4uer
Htoro 144 144

3.2. Temarudyeckuii IJIaH U3yYeHUS JUCHUIINHbBI
Pa3zmemién B npunoxkenuu 1 x paboueid mporpaMme.

3.3. Copep:xanue pa3/ieoB AUCHUNINHBI

BBenenne
HpeI[MCT, 3a1a491 1 COI[Cp)KaHI/Ie JOUCIHHUIIJIINHBI. OCHOBHI)IC STaIlbl paSBI/ITI/Iﬂ JOUCLUITIJIINHBI. CprK-
Typa Kypca, €ro MeCTO ¥ poJib B IOJATOTOBKE CIEIHUAINCTA, CBA3b C IPYTUMHU JUCUUIIIIMHAMHU.

Pa3nesn 1. O0bikHOBeHHBIC U epeHInATbHbIC YPABHCHHUS

Tema 1. [luddepeHunanbable ypaBHEeHUs epBoro nopsjaka. Beenenue. 3agaun, npuBos-
mme K auddepeHnrnanbHbBIM YpaBHEHUSM TIEpBOTO Topsiika. OCHOBHBIE TOHSATHS OOBIKHOBEHHBIX
muddepeHManbHbIX ypaBHEHUH nepBoro mnopsnaka. IloctanoBka 3amaun Komm. Teopema cyme-



CTBOBaHMSI M €IMHCTBEHHOCTHU perieHus. O011ee U yacTHOE pellieHus, OOLIMil M YaCTHBIM MHTErpa-
abl. ['eomeTpuueckuil cMbICa 00LIEro HHTETpaa.

VYpaBHEHUS C pa3IeNSIOMUMICS TIEPEMEHHBIMHU, OJTHOPOIHBIE Ar(epeHIInaIbHbIe YpaBHe-
HUS, ypaBHEHUsI B OJHBIX JU(QepeHmanax.

JInneliHbIe 1.y. IEPBOro MOPsAAKAa U ypaBHeHUs bepHyiuu. Pelenne MMHENHBIX YpaBHEHUN
METOJIOM BapHalliy IPOU3BOJIBHOM IIOCTOSIHHOM, METOZOM IIPOU3BeIeHNN bepHyn.

Tema 2. [luddepennnanpapie ypaBHEHUS BBICHIHX TOPsAKOB. @opMbl 3anmcu quddepeH-
LIMAJILHOTO ypaBHEHUsI n-ro nopsaka. O6iee u yactTHoe pemenus. [locranoska 3agaun Komm, kpa-
€BOM 3aaun. IHTerpupoBaHue METOIOM ITOHMKEHUS MOPSIIKA.

Tema 3. JIuneitnsle onHOpOHBIE MU (DepeHInaIbHbIE YPaBHEHUS 1 — ro nopsaka. O6mue
CBOWCTBA PEIICHUN JTMHEHHBIX OJHOPOIHBIX A epeHnnanbHbIX ypaBHEHUH n — 1o mopsaka. [To-
HATHE (YHIAMEHTAIbHOW CHCTEMBbl pEIIEeHUH JHMHEHHOro OAHOpPOJIHOro au(depeHIualIbHOTO
YpaBHEHHS n — TO TOPSIKA, €€ MOCTPOSHHUE Il YPaBHEHUH C TOCTOSHHBIMU KOX((UIIEHTaMH.
XapakTepucTH4ecKoe ypaBHeHHE. By 4acTHBIX perieHuil TMHEeHHOro 0AHOpoIHOTO U depeHIu-
AJIBHOTO YPAaBHEHMsI 1 — IO MOPSAJKA B 3aBUCUMOCTH OT BHJA KOPHEM XapaKTEpUCTUYECKOIO ypaB-
HEHUS.

Jlunelinsie HeogHOPOAHBIEC AU PepeHInaNbHbIE ypaBHEHHS 71 — IO OPSAKA C TOCTOSTHHBIMA
kodpduurentamu. Teopema o CTpyKType OOLIero peueHus Takux ypaBHeHHH. Metox monbopa
9aCcTHOTO pelieHus (METO HeonmpeaeNeHHbIX KOd((PHUIMEHTOB) TS Pa3InYHBIX CTIEIHUAIBHBIX BH-
JI0B IIPaBOM YacCTH.

JluneliHple HEOMHOPOIHBIE MU(QepeHInaIbHbIE YpaBHEHHS BTOPOTO Mopsiaka. Meros Ba-
pHaLK IPOU3BOJIBHBIX TOCTOSHHBIX.

Tema 4. Kpaesbie 3amaun. 3agauyu Ha COOCTBEHHBIC 3HAYCHUSI.

Tema 5. Cuctembl OOBIKHOBEHHBIX TU(GepeHINaNbHbIX ypaBHEHUNH. OCHOBHbBIE MOHATHUS.
HopmainbHbie cUCTEMBI TUHEWHBIX OJHOPOIHBIX W HEOJHOPOAHBIX Au(QepeHInatbHbIX ypaBHe-
Huil. Pemenue MMHEHHBIX OJHOPOIHBIX M HEOJHOPOJIHBIX CHUCTEM OOBIKHOBEHHBIX IU((epeHIn-
QJIBHBIX YPaBHEHUI ¢ MOCTOSHHBIMU K03 punmenramu.

Pa3zgen 2. KoMIIeKCHBIN aHAJIW3

Tema 1. [Tonarue kommuekcHoro ynucina. Ilonatue koMiiekcHoM miuockoctu. Moayib u ap-
TYMEHT KOMIUIEKCHOTO 4ucia. Tpu (Qopmbl 3alucu KOMIUIEKCHOTO yucia. J{eHCcTBUS Hal KOM-
IJIEKCHBIMU YU CJIAMHU.

Tema 2. DOyHKIHS KOMITIEKCHOTO TiepeMeHHoro. [IpeacTaBienne PyHKIIMHU KOMIUIEKCHOTO
MEPEMEHHOT0 KaK OTOOpa)XeHHs IUIOCKUX MHOXXKeCTB. OCHOBHBIE 3JIEMEHTapHbIE (YHKIHUU KOM-
IIJIEKCHOT'O ITIEPEMEHHOT0, OTJINYUTEIbHBIE CBOMCTBA HA KOMIUIEKCHOMN TUIOCKOCTH.

Tema 3. Ilpenen u HeNpepbIBHOCTh (PYHKIUN KOMILIEKCHOTO nepeMeHHoro. Auddepenuu-
pyeMocTb. YcnoBus Komm - Pumana.

Tema 4. Murterpan oT GyHKINN KOMIUIEKCHOTO MEPEMEHHOT0. 3aBUCUMOCTb OT ITyTH HHTe-
rpupoBanus. MHTerpasbl or ananutudeckux GyHknuii. Teopembr Komm 1151 0THOCBA3HOM 001acTH
U IS CTIOKHOTO KOHTypa. MHTerpansHas Gopmyna Komu. MHTerpansHoe npeacTaBieHue Ipous3-
BOJTHOM OT aHAJTUTUYECKON (yHKIIUH.

Tema 5. OyHKUMOHATBHBIC PSAABI, CTEIIEHHBIC PAABI AN (PYHKIMU KOMIUIEKCHOTO Iepe-
MenHoro. Teopema Abens. Psaasl Teitmopa u Jlopana. O61acTh CXOAMMOCTH PSIIOB B KOMIUIEKCHOM
iockoctd. Hynu v ocoOble TOUKH aHaIMTUYEeCKOH (PyHKIUH, X Kiaccudukanus.

Tema 6. Teopus BHIYETOB, OCHOBHAsl T€OpeMa O BbIlYE€TaX. BbIuuciaeHrne BbIUETOB OTHOCH-

TEJIBHO 0COOBIX TOYEK. BhIuncIeHre KOHTYPHBIX HHTETPAIOB ¢ IOMOIIBIO BBIYETOB.

Tema 7. OmnepanmonHoe ucumcienune. Onpenenenue npeodpasopanus Jlamnaca. [Tonstue
opuruHana u uzodpaxenus. CoiictBa npeobpazoBanus Jlamaca. Tabnuna nzodpakeHui 3eMeH-
TapHBIX (QYHKITH.

Oo6parnoe mnpeoOpasoBanue Jlammaca. ®@opmyna Memnuna. PasnoxkeHue pannoHaIbHON
npoOu Ha mpocreine. OnepanoHHbId MeTo pereHus AuddepeHnnanIbHbIX YpaBHEHUH.



3.4. Temaruka npakTH4YeCcKUX 3aAHATHHA MO JUCUMUIIJIMHE
«JlonoTHNTEIbHBIE IJIABbl MATEMATHYECKOT0 AHAJIN32)

Ne Tema 3ansiTHA
n/n
1 WuTerpupoBanue nuddepeHnnaibHpIX YpaBHEHNH (11.y.) IepBOTo MOPsAKA Pa3InIHOTO
THUTA.
2 Pemenue TUHEHHBIX OHOPOIHBIX JI.y N-TO MOPSJIKA ¢ MOCTOSHHBIME KOd(hQHUImeHTaMu.
3 MeTobl pelieHns: TMHEWHBIX HEOJHOPOAHBIX .Y N-TO TOPSAKA C MOCTOSHHBIMHU KO3(-
(buIMeHTaMH.
4 Kpaesbie 3a1aun, 3a1a4u Ha COOCTBEHHBIE 3HAYCHUSI.
5 Penienne HopMaIbHBIX CUCTEM J1.V.
6 KomriekcHbie uncna u qeicTBust Hal HUMU. OCHOBHBIC AJIEMEHTapHbBIE (PYHKIIMH KOM-
TJIEKCHOW NTEPEMEHHOIA.
7 JuddepenunpoBanme u HHTErpUpoBaHe HYHKIIMHA KOMILICKCHON TIEPEMEHHOM.
8 Psanpl B KOMILIEKCHON 001aCTH
9 OrnepaninOHHBIA METOJ] PeIICHUS J1.Y.
4. Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE 00ecevyeHne
4.1. HopmartuBHbie 10kyMeHTHI 1 'OCTHI
1. ®epnepanbHbIi TOCYAAPCTBEHHBIA 00pa30BaTEIbHBIA CTAHIAPT BBICIIETO 00pa30BaHUs

1. Koran E.A., XKyxkosa I'.C. Teopus ¢pyHKIHII KOMIUIEKCHOW NepeMeHHOl/ YuebHoe nocodue.

2. byrpos {.C., Hukonbsckuit C.M. Beiciias matemaTtuka. Psanpl. @yHKIMM KOMIUIEKCHOTO Tie-
pemenHoro. B 3 tomax. Tom 3. B 2 kaurax. kaura 2. Y4eOHHUK U1l aKaJeMHUYecKoro Oaka-

3. 3y6xoB B.I'., JIaxosckuit B.A., Mapteinenko A.W., Munocues B.b., Ilymxkaps E.A. Kypc ma-
TEMaTUKU JUIsI TEXHUYECKUX BBICHIMX y4eOHBbIX 3aBeneHuid. M.: MI'MY, 2012. 400 k3.

(ypoBenb OakanaBpuaTta) mo HampaBieHHio noarotoBku 09.03.01MupopMaTuka ¥ BBIYUCITH-
TebHAsl TEXHUKA, YTBEPXACHHBIN NMPUKa30M MHHHMCTEPCTBA HAyKU M BBICIIETO0 00pa3oBaHUS
Poccuiickoit ®enepanuu ot 26.11.2020 Ne929.
Vka3 Ilpesunenra Poccuiickoit ®enepauuu ot 01.12.2016 Ne 642 «Ctparernn Hay4dHO-
TEXHOJIOTHYECKOro pa3sutus Poccuiickon Penepaunn».
[Ipuka3 MunuctepctBa odbpazoBanus u Hayku Poccuiickoit ®enepauuu ot 23.08.2017 Ne 816
«O06 ytBepxkaenuu [lopsiaka npuMeHEeHUs: OpraHnu3alusIMy, OCYLIECTBISIOIUMU 00pa30BaTellb-
HYIO JESTEIbHOCTb, JIEKTPOHHOTO OOy4YEHHUs, AUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI
IIPU peaiun3anuy o0pa3oBaTeNbHBIX IPOrPaMM».

4.2. OCHOBHAas JIUTEepaTypa

M.: MockoBckuii moautex, 2019. 180 c¢. 100 »x3.

naBpuara. 7- usf., crepeotunsoe - M.: U3n-so «Opaiit», 2016. 220 c.

https://e.lanbook.com/.

4.3. 1ONOJIHUTEJIbHAS JINTEPATypa

[TuckynoB H. C. luddepennmanbHoe U UHTETPAIbHOE WCYUCIICHUS I BTY30B. B 2-x ToO-

Max. M.: Uurerpan - [Ipecc, 2009. 180 k3.

MunocnieB B.b., Mapteinenko A.U., JIsxosckuit B.A., 3y6koB B.I'. Kypc Breiciiei marema-
THKHA: Yueonoe mocobdue. Yacte 1.M.: MI'MVY, 2007; Yacts 2.M.: MIT'Y, 2007. Yacts 3.

M.: MI'1VY, 2011. 400 »k3. https://e.lanbook.com/.




3. Koran E.A., XKykosa I'.C. Teopwust pyHKIHII KOMIZICKCHOW MMEPEMEHHON M ONEPAIIMOHHOE
ucurcnenue: yueoHoe nocooue M.: UHOPA-M, 2020. 180 c. — (Bricmiee obpazoBanue: ba-
KaJlaBpuar).

4. HemupoBuy b.I1., Monenos B.I1. Iuddepenunansubie ypaBHeHus: yueOHOe mocodue. M.
W3n-so «Jlauby, 2019. 280 c.

5. KpacuoB M.JI., Kucenes A.M., Makapenko ['.M1. Onepaunmonnoe ucuucinenue. Teopus
YCTOMUYMBOCTH. 3aa4¥l ¥ IPUMEPHI ¢ oIpoOHbIME pemeHusiMu M.: U3n-so URSS, 2018. -
176 c.

6. Koran E.A. O6bikHOBEeHHBIE A epeHInaIbHbIe YpaBHEHHS U OTIEPAIMOHHOE CYHCIICHHUE.
VYuyebHOoe mocobue nmo aucuuIIMHe «MaremaTuka» Ui CTYJIE€HTOB BCEX CIELUalbHOCTEH.
M. 2006. 693 3k3.

7. Koran E.A. O6bikHOBEHHBIE U depeHnaTbHble YPaBHEHHS 1 BapUAIlMOHHOE UCUYHCIICHUE
B MPHWJIOXKEHUH K pacuéTy aBTOMOOWJIBHBIX KOHCTPYKIHMHA. YUeOHOE MOCOOHe IO JWCIH-
muHe «MaTtemaTuka» JUIsl CTYyJIeHTOB Bcex cnenuanbHoctein. M.: MAMU, 2010. 200 sk3.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponnslii pecypc.

4.4. DiaexkTpoHHBbIe 00pa3oBaTeIbHbIE PeCypPChI

5. TlpoBeneHue 3aHATHN W aTTECTAlMH BO3MOXKHO B JMCTAHIIMOHHOM (opmare ¢ NMPUMEHEHHEM
CUCTEMBI JAUCTaHIMOHHOTO oOyueHust yHusepcureta (CLO-LMS) Ha ocHOBe pa3zpaboTaHHBIX
kadenpoii «MareMaTrka» IEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) mo BceM pazaenam
IIPOrPaMMBI:.

Hazsanue D0OP

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

Teopus ¢Gynknuii komruiekc- | https://Ims.mospolytech.ru/course/view.php?id=1219
HOW TIEPEMEHHOM U OIlEpalu-
OHHOE MCUYHUCIICHHE

Pazpaborannbie DOP BKIII0UaIOT TPEHUPOBOYHBIE M HTOTOBBIE TECTHI.
[opsimok mpoBeneHHs padoOT B IUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTACIbHBIMH PacHopsi-
YKEHUSMH MPOPEKTOPa M0 YU4eOHOW padoTe U/MIIN IIEHTPOM YUEOHO-METOANIECKON pabOoTHI.

Kaxxnprit ctyneHT obecriedeH HHANBUAYATbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K JIEKTPOHHOUW OMO-

JNOTEKE MOCKOBCKOIO IMOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=76218&section=1 .

HHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOAMYECKHE MATepUabl B JJEKTPOHHOM BHIE, MPEH-

CTaBJIECHHBIC Ha caiite mospolytech.ru B paznene: «lleHTp MaremaTideckoro oopa3oBaHUs

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

[Tone3npie yueOHO-MeTOAMYECKHE U MHPOPMAITMOHHBIE MaTePHAIIbI IPEACTABIICHBl Ha CaiiTax:
http.//exponenta.ru, http.://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTH «HTepHeT» IIsi OCBOCHHUS

JTUCIUTUIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInneH3M0OHHOE U CBOOOHO pacnpocTpaHsieMoe IPOrpaMMHoe odecrieyeHne

Ne| HaummenoBanue | Paspaboruuk I[1O | Joctynmuocts (u- [ Ccbuika Ha Enunslii peectp
(mpaBoobmnana- LIEH3UOHHOE, CBO- | POCCHHUCKUX MPOrpaMM JUIs
TEJb) 060/HO pacnpo- OBM u B/] (npu Hanuuun)




CTpaHsieMoe)
1 | Astra Linux | OOO JInieH3noHHOe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIMueH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOTUN" 75

4.6. CoBpemeHHbIe npodeccnoHaIbHbIE 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOY-
Hble CHCTEMBbI

Ilepeuens pecypcoB cetn UHTepHET, JOCTYNHBIX J1JIsl 0CBOCHHSI IMCIUIIHHBI:

HaumenoBanmue Ccblika Ha pecypce JocTynHoCTh

HNudopmanuoHHo-cipaBoYHbIe CHCTEMbI

https://stackoverflow.co Hoctynia B cetu M-
iy TepHeT 0e3 orpaHuye-

HUH

Stack Overflow

HNudopmannonnsie pecypesl Cetn

http: . Itant.
KoncymprantILiioc p:// www.consultant.ru | [loctynHo

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTeIbHBIX cTaH- | http://www.fgosvo.ru. JoctymnHo
JIAPTOB BHICIIETO 00pPa30BaHUs

J1eKTPOHHO-0UOJINOTEYHbIEe CHCTEMBI

Jlanb https://e.lanbook.com/ Hocrynna B cetu Un-
TepHET O6e3 orpaHuye-

1305071
IPR Books https://www.iprbookshop | Hocrynna B cetu Un-
.ru/ TepHET O6e3 orpaHuye-

1305071

IIpodeccrnonaibubie 0a3b1 JAHHBIX

ba3za naHHBIX HayYHO! AJIEKTPOH- http://www.elibrary.ru HoctynHo
HOW OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctynHo

MoJIUTeMaTHIeckas peepaTuBHO-
o6ubnuorpaduyeckas u
HayKoMeTpudeckas (OudimomMeTpu-
yeckas) 0aza JaHHBIX

5. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHue Q1 CIUITHHbI



MarepuanbHO — TeXHHYECKas 0a3a yHHBEpPCHTETa OOECIICUMBACT MPOBEICHUE BCEX BUJIOB
3aH$[TI/II\/'I, npeaAyCMOTPCHHBIX y‘-Ie6HBIM IJIaHOM, U COOTBCTCTBYCT HeﬁCTBYIOHIHM CaHHUTApHBIM U
MPOTUBOIOYKAPHBIM MIPABUJIAM U HOPMaM.

Kadenpa «MaremaTuka» He pacronaraeT COOCTBEHHBIM ayIUTOPHBIM (POHIOM M MCTIOIB3Y-
€T y4eOHbIC ay IMTOPHH U3 0011ero GoHIa YHUBEPCUTETA.

HpI/I HCO6XOI[I/IMOCTI/I AJId TPOBCACHUA HMHTCPAKTHBHBLIX MPAKTUYCCKHX 3aHSITHU HCIIOJIb3Y-
FOTCSl KOMITBIOTEPHBIC KIIACChl YHUBEPCUTETA.

4. Meroauyeckue peKOMEHIALUMN

6.1. MerToguueckue peKOMEHIALMHU IS IPenoaaBaTes
10 OPraHu3aluu 00y4YeHH s

[Ipexxae Bcero, cneayeT oOpaTUTh BHUMaHUE CTYCHTOB Ha TO, YTO MPAKTUYECKU BECh U3Y-
yaeMblil UMU MaTepual SIBISIETCS JUIsl HUX HOBBIM, HE U3yYaBIIUMCS B IPOrpaMMe CpeIHEN IIKOJIBI.
Opnako oH He TpedyeT KaKoH-In0o crenuanbHOMN (JIONOJTHUTENBHOM) MOATOTOBKH U BIIOJIHE MOXKET
OBbITh YCIIEUIHO M3YYEH, €CJIM CTYAEHThl OyIyT MOCEIaTh 3aHATUS, CBOEBPEMEHHO BBIIOJIHAThH J10-
MalTHHe 3aJaHusl ¥ TI0Jb30BaThCs (TP HEOOXOIMMOCTH) CUCTEMOM MIAHOBBIX KOHCYJIbTAIIMMA B Te-
YeHHEe KaXI0ro ceMecTpa. Bomenmme B kKypce auddepeHnanbHbIX ypaBHEHHN Pa3Ieibl SIBISIOTCS
KJIACCUUECKUMHU, B TO K€ BPEMsI OHU MPAKTUUYECKH OPHUEHTHUPOBAHBI, TAK KAK UMEIOT IINPOKOE pac-
MIPOCTpPaHEHHUE I PELIEHUS Pa3HOrO poJia 3a7ad BHyTPU caMOi MaTEMaTHKHU U NMPUKJIAJHbIX 3a]1a4.
Hx ocBOeHHE MOMOXKET CTYJEHTaM JIOTUYECKH BEPHO, apIYMEHTHUPOBAHO U SICHO CTPOUTh YCTHYIO U
MMCbMEHHYIO peYb, YCHEIIHO NPUMEHSATh HAKOIUIEHHBIE 3HAHMS JJIs PELUEHUs, MPEeXIe BCEro,
CTaHJIaPTHBIX 33/1a4 B MPOoeCCHOHANBHON cepe eI TEIbHOCTH.

HeoOxonumo ¢ caMoro Hayana 3aHATUN PEKOMEH/I0BATh CTYAE€HTaM OCHOBHYIO U JIOTIOJIHH-
TEJIbHYIO JIUTEPATYPY, @ B KOHLIE CEMECTpa AaTh CIHCOK BOMPOCOB AJI MOATOTOBKH K IK3aMEHY.

Ha nepBoM 3aHATHM N0 JUCHUILUIMHE 00s3aTEIbHO IPOMH(POPMUPOBATH CTYAEHTOB O BUJE U
(hopMe MPOMEKYTOUHOM aTTeCTAlUU M0 AUCHUILINHE, CPOKaX €€ MPOBEACHHUS, YCIOBUIX J0MycKa K
MIPOMEXYTOYHOM aTTeCTalluH, IPUMEHSIEMBIX BUAAX MPOMEKYTOUYHOTO KOHTPOJIS.

N3noxeHne TEOPETUYECKOrO Marepuana JOJKHO COIMPOBOXKAATHCS WIIIOCTPATUBHBIMU
MpUMepaMH, TIIATEIbHO OTOOPAaHHBIMU IpENOJaBaTelIeM TaK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIQJIKA TIPU PELICHUH 33J1a4d HE OTBJIEKAIM OT TJIABHOT'O: OCMBICIICHUS UAEU U CYTU MpPUMEHsIe-
MbIX MeTo/10B. ClieZlyeT Bceraa yKa3blBaTh IPUMEPhI IPAKTUYECKOT0 MPUMEHEHHUS PaCCMOTPEHHBIX
Ha 3aHATUSAX YpaBHEHUH U (HOPMYIL

[IpakTudeckue 3aHATHA JOJDKHBI OBITH OPraHMW30BaHBI IPENOJABATEIEM TAaKUM 00pa3oM,
YTOOBl OCTaBaJOCh BpEeMsl Ha MEPUOJMYECKOE BHINIOJHEHHE CTYJIEHTAaMU HEOOJBIIONW CamMOCTOs-
TEJILHOW PabOTHI B Ay TUTOPUH JJISl IIPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaia.

[IpenogaBaTenp, BeaymUi MPaKTUYECKUE 3aHATHUS, JOJKEH COTIaCOBBIBATh YUEOHO — TeMa-
THUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCTIOIb30BATh IMHYIO CUCTEMY 0003HAUYEHUI.

[IpenomaBaTento ciaemayer MOOMBATHCS CHCTEMATHUYECKOW HEMPEPHIBHON pabOTHI CTY/ICHTOB
B TEUCHHE CEMECTpa, HEOOXOMMO BBISBIATH CHIIBHBIX CTYJICHTOB U MPHUBIIEKATh UX K HAyYHOHU pa-
00Te, K y4aCTHIO B pa3HOT0O pojia OJIMMITHAJaX U KOHKypCax.

CrTyZneHT JOKEH OIYIIAaTh 3aMHTEPECOBAHHOCTD MPENO0IaBaTeNsl B JOCTH)KEHUN KOHEYHOTO
pe3ynbTara: B MpuoOpeTeHNH O0YyYaroUIMMUCS MPOYHBIX 3HAHUM, YMEHUN W BIaJeHHs] HaKOIICH-
HOW MH(pOpManuel sl peleHus 3a/1a4 B IpOPecCHOHATBHOM e TETbHOCTH.

4.1.1. O0pa3oBaTe/bHbIC TEXHOJTOTHH

[IpoBeneHue 3aHATUI U aTTeCTAllMii BO3MOXXHO B JUCTAaHLIMOHHOM (opMmare ¢ NMPUMEHEHUEM CH-
CTEMBI TUCTAaHIIMOHHOTO 00yueHus yauBepcuteta (C1O-LMS) Ha ocHOBe pa3pabOTaHHOTO

10



kadenporr «MaremaTtnkay 3JIEKTPOHHOTo oOpasoBarenbHOro pecypca (30OP) mo Bcem paznenam
MpOrpaMMeI (cM. T1. 4.4).

[Topsimox mpoBeneHus: pabOT B OUCTAaHIIMOHHOM (hopMaTe YyCTaHABIMBAETCS OTIACITHbHBIMHU
pacropsHKSHUSIMU TIPOPEKTOpA M0 y4eOHOH paboTe W/WiIh IEHTPOM Y4eOHO-METOAMYECKON PaOOTHI.

6.2. MeToanyeckue yKazaHus JJIs1 00y4arOUUXCH 10 OCBOCHUIO
AMCUMILTHHBI

Pa3nes: 00bIkHOBeHHbBIE U depeHINATbHbIE YPABHEHUSA

Nzyuenue nuddepeHInanbHbIX ypaBHEHHH WMEET BaKHEHIee 3HAa4eHHWE B MaTeMaThde-
CKOM moaroroBke mHxeHepa. OOBICHAETCS 3TO TeM, uTo auddepeHualbHble YpaBHEHUs Tpe-
CTaBISIIOT OO0 MaTeMaTHYECKHUE MOJICIH CaMbIX Pa3HOOOPA3HBIX MPOIECCOB M SBICHUH, TaK Kak
UX PELICHUs MO3BOJIIOT OMMCATh SBOJIIOLHUIO M3Y4aeMOTo Mpoliecca, XapakTep MPOUCXOASIINX C
MaTepHAIbHON CHCTEMOW N3MEHEHUH B 3aBUCHMOCTH OT TIEPBOHAYAILHOT'O COCTOSIHUSI CHCTEMBI.
OTnuuuTenbHOE CBOMCTBO MU GEpeHINATbHBIX YPaBHEHUH COCTOUT B TOM, YTO MPU UX UHTETPHU-
POBaHUU OOBIYHO MOJyYaeTCsi OECYNCICHHOE MHOXKECTBO pelieHuil. J[ist ypaBHEHHS MEpBOTO T0-
psiiKa 3TO MHOXKECTBO OIMCHIBAETCS OJHOM MPOU3BOIBHOM MOCTOSHHOW. UTOOBI BBIIEIUTH U3 Oec-
KOHEYHOTO MHOXKECTBA PEUICHUH TO, KOTOPOE ONHMCHIBAET MMEHHO JaHHBIA MpoIecc, HE0OX0IUMO
3aJaTh JIOTOJIHUTEIbHYIO HH(OpMAIIHMIO, HAIPUMED, 3HaTh HauYaJIbHOE COCTOSTHME Ipolecca. Takoe
JONIOJTHUTEIBHOE YCIOBUE Ha3bIBACTCS HAYAIBHBIM YCIOBHEM.

3amaya MHTErpupoBaHus TU(PGEPEHIINATBHOIO YPaBHEHUSI EPBOT0 MOPsIKA COBMECTHO C
HavyaJbHBIM YCJIOBHEM Ha3bIBACTCs HAYAJIbHOM 3a1a4eil win 3anaden Komm.

s nuddepeHnnanbHpIX YypaBHEHUH IEPBOTO MOpsAKa CleAyeT pa3nudarh o0liee, 4acTHOE
1 0c000€ peleHus, a TAKKe OOIINHA, YACTHBIM U 0COOBIN MHTETPAJIBI.

[Ipyu MHTErpUpOBaHUU ypaBHEHMH MEPBOIO MOPSAIKA HAJ0 MPEXkJE BCEro ONpEeAeiIuTh TUI
ypaBHEHHS, a 3aTeM YK€ IPUMEHHUTh TOT WJIM MHON MeTon pemenus. Hamo o0si3aTeIbHO OCBOHTH
Ipoleypy NPUBEACHUS YPaBHEHUS NIEPBOTO MOPsAAKA K YPAaBHEHHIO C pa3eIeHHbIMU IIEPEMEHHBI-
MU, TaK Kak UIMEHHO TaKHe YPaBHEHHUSI MOYKHO HETIOCPEACTBEHHO HHTETPUPOBATH.

Jns quddepeHnnanbHbIX ypaBHEHHH N — ro MopsKa 00s3aTeIbHO 3HaTh TOCTAHOBKH 3a/1a-
gyu Komm, kpaeBoii 3aauu, 3a1a4i Ha COOCTBEHHBIC 3HAUCHHUS.

B teme, nocsieHHOM TMHEHHBIM 1U((hepeHInaIbHBIM YPAaBHEHUAM N — IO HOPsi/IKA, HAl0
3HATh TEOPEMBI O CTPYKTYpe OOILEro peuieHus OJHOPOIHBIX U HEOJAHOPOIHBIX YPaBHEHUH, TaK KaK
OHH YKa3bIBAIOT ITyTh MTOCTPOEHUs 001ero peuieHns. OOpaTuTh BHUMAaHUE Ha TO, YTO PELCHHE JIH-
HEHHBIX OTHOPOAHBIX AU((EepeHINANBHBIX YPAaBHEHUH N — IO MOpSAAKa ¢ MOCTOSHHBIMU KO3 HU-
LUEHTaMU He TpeOyeT MHTErPUPOBAHHUS, & CBOJUTCS K YUCTO ainredpandeckoil mpobieMe Haxoxe-
HUSI KOPHEH COOTBETCTBYIOIIETO XapaKTEPUCTHUECKOro ypaBHeHHs. Hajo 3HaTh B 4acTHBIX pe-
LIEHUH JTUHEHHBIX OJHOPOAHBIX UG (EepeHINaTbHBIX YPABHEHUH N — IO MOpsAKa C NOCTOSIHHBIMU
KO3 pHUIMEeHTaMH B 3aBUCUMOCTH OT BHJ]a KOPHEH XapaKTEPUCTUIECKOTO YPaBHEHUSI.

Hano ueTko ysACHUTH alropuTM HNOCTPOCHMS YACTHBIX PELICHUH JIMHEHHBIX HEOAHOPOIHBIX
muddepeHIMaIbHbIX YpaBHEHHH METOIOM 1o100pa (METOI0OM HEOIpeieIeHHBIX K03(puineHTon),
o0paTuB BHUMAaHHUE HA TO, YTO B 3TOM CJIy4ae BMJl YACTHBIX PELICHUH HEOIHOPOJHOIO YpaBHEHUS
COOTBETCTBYET I10 CTPYKTYpE 3aJlaHHOM IIPABOM YaCTH.

Pa3nes: koMILJIeKCHBIN aHAJIN3

B stom pasaciic, nmpeixKac BCEro, Haa0 NOHATh, YTO KOMIIJICKCHOC YUCIIO SABUJIOCH paCIInupe-
HUEM IIOHATHA HeﬁCTBHTeHBHLIX YUCCJI, 3HATh OMPCACIICHUE U TPU (bOpMI)I 3allMCU KOMIIJICKCHOTI'O
qucia, rcOMCTPUYICCKYIO UHTCPIPCTALUIO KOMIIJICKCHOT'O YHCJIa U B3AUMHO-OJHO3HAYHOC COOTBCT-
CTBHUC MCKIY MHOXCECTBOM KOMIUICKCHBIX YHUCEI U MHOXCECTBOM TOYECK KOMIIJICKCHOM IIJIOCKOCTH.
KoMmiekcHbIe unciaa MOXHO I/I306pa)i(aTL C MOMOIMIBIO BECKTOPOB Ha KOMILJIEKCHOM I1ocKocTH. Ilo-
OTOMY oOIn€palru CIIOXKCHHA U BbIYUTaHUA KOMILJICKCHBIX YUCEII MOTYT OBITE CBCJCHBI K OoIIcpalusam
CJIOKCHUA U BBIYUTAHUS COOTBCTCTBYIOIIUX BCKTOPOB.
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Hano 3HaTh U yMeTh BBINOJIHATH ONEPALUN YMHOXEHUS, 1€JICHUSI, BO3BEIACHUS B MOJIOXKH-
TEJIbHYIO CTENEeHb KOMILJIEKCHBIX YHCEll, 3alIMCAHHBIX B TPUTOHOMETpUYECKOH (popme, U3BICUEHUS
KOpPHSI N-Oi CTENEHH U3 KOMIUIEKCHOI'O YHCIIA.

OOpatuTh BHUMaHHE HA TO, YTO MHOKECTBO KOMILJICKCHBIX YHCEJI SIBJICTCS 3aMKHYTBIM, TO
ecThb Jr00ast anredpandeckas onepanus HaJl KOMIUIEKCHBIMHM YKMCJIaMU HE BBIBOAUT 3a MpeEeIibl 00-
JaCTH KOMIUIEKCHBIX YHCE.

BaxxHO OCMBICIUTE MOHATHE (PYHKIIUN KOMIUIEKCHOW TIEPEMEHHOW KaK OTOOPaKECHHS TIOC-
KHX MHOXXECTB (MHOXKECTBAa 3HAUEHUI KOMIUIEKCHOTO apryMeHTa Ha MHOXKECTBO 3HaYeHMH (DyHK-
UH). JTa TeOMETPUYECKasi TPAKTOBKA B 3HAYHTEIBHO Mepe onpeaeisieT d3PPeKTHBHOCTh METO/IOB
TeOpUH (PYHKIHMHA KOMIUIEKCHOW NEPEMEHHOM, TaKk KaK OKa3bIBa€TCsl, YTO BO MHOTIMX CIyyasxX Mpu
pelIeHny 3a1a4 it o0acTelt cinoxHoU Gopmbel (Harmpumep, TpoduiIh Kpbljla cCaMoJIeTa, OTBEPCTHE
HEKpYTroBO (JOpPMBI U T.II.) MOKHO OTOOPA3UTh 33aJaHHYIO 00JacTh CI0XKHOTO OYepTaHHs Ha 00-
JacTh MpoCToi (OpMBI (HampuMep, Ha €AMHUYHBIA KPYT), ISl KOTOPOW COOTBETCTBYIOMIAS 3a/1a4a
WM YK€ PEIICHa, WIN PEIIEHUE HAXOANUTCS JOCTATOYHO IIPOCTO.

Hano ycBouth, 4T0 He BCsiKas (GyHKIMS KOMIUIEKCHOW MEPEeMEHHOH sBIsieTCs T epeHIn-
PYEMOIA, HO eciM AJIsl Hee BBIOJIHIAIOTCS HE00X0AUMOE M JJOCTaTO4YHOe ycioBus auddepenuupye-
MocTH (ycnoBusi Ko — Pumana), To oHa o6afaer psjaoM 3aMedyaTeIbHBIX CBOMCTB.

Hanpumep, BennunHa HHTErpaja OT aHAJUTUYECKON (PYHKIUHM HE 3aBHCUT OT (hOPMBI IyTH
WHTETPUPOBAHUS, a ONPEIENAETCs JIMIIb €r0 Ha4aJbHOM M KOHEYHOW TOYKaMHM, MHTErpaj Io 3a-
MKHYTOMY KOHTYpY OT aHAJIUTHYECKON (DyHKIIMM paBeH HYJIIO.

Hano 3HaTh 1eHTpanmbHYI0 (QOpMyIly TEOpUH AaHATUTHYECKUX (PYHKIMA — WHTETPaIbHYIO
¢dopmyny Komm (oHa mo3BosisseT HaXO0AUTh 3HAUEHUS! AHAIUTHYECKOW (QYHKLUHU B JH000H BHYTpEH-
Hel TOuKe JABYMEepHOW obsiactu mo e€ 3HaueHusM Ha rpanune C. Tem cambIM, IO CyLIECTBY, TOHU-
KaeTcsl pa3MEPHOCTh pelaeMoi 3a7aui) U YMETh IPUMEHATh €€ U OCHOBHYIO TEOPEMY O BbIUeTax K
BBIYHCIICHUIO KOHTYPHBIX UHTEIPaJIOB.

IIpu u3yyeHun onepanoHHOrO UCUNUCICHHS HalO0 TIOHATh €r0 OCHOBHYIO UJCH0: IEPEXOX OT
NecTBUM HaJ (YHKUMSAMH NEHCTBUTENBHOW NMEPEMEHHON - OPUTMHANOB K 0ojee MPOCTHIM JIeH-
CTBUSM HaJ n3o0paxeHusMu 3THX GyHknuid. Hago 3HaTh cBolicTBa mpeoOpa3oBanus Jlamiaca, a
JUIsS BBIIIOJIHEHUs1 0OpaTHOTO mpeoOpa3oBanus Jlammaca ocBOMTH MPOLEAYPY Pa3ioKeHUs paruo-
HaJBHBIX Ipo0ei Ha MPOCTEHIITHE.

OTMeTuM B 3aKJIIOYEHHUE, YTO YCIEHIHOE M3yYeHHUE AMCLUUIUIMHBI, NPHOOpeTeHrne HeoOXo-
JMMBIX KOMIETEHIUI, yMEHUI U HaBBIKOB BJIaJICHUS MaTeMaTHUECKUM alnaparom TpeOyeT OT CTy-
JICHTOB OOJIBLION CaMOCTOSATENbHOW paboThl. OOpaTuTe BHUMAHUE, YTO KOJMYECTBO YacOB, OTBO-
JMMBIX Ha CAMOCTOSITENIbHYIO paOOTy B COOTBETCTBUM C YUEOHBIM IUIAHOM, PAaBHO WJIM, KaK IpaBH-
710, OOJIBIIIE YaCOB, OTBOAMMBIX Ha BCE BU/IbI ayIUTOPHBIX 3aHSATHI.

7. DoHJ OLEHOYHBIX CPEACTB

@DOoH/ OLICHOYHBIX CPEACTB npenacTanieH B [Ipunoxenun 2 k paboueil mporpaMme U BKJIIOYAET pas-
JeJIbI:

1. MeTo/1bl KOHTPOJIS U OLIEHUBAHUSI PE3YJIbTATOB 00YyUEHUS.

2. llkana ¥ KpUTEpHUN OLICHUBAHUS PE3YIHTATOB OOyUEHHUS.

3. OLleHOYHBIE CPEICTBA.

3.1. Tekyuuit KOHTPOJIb.

3.2. IIpoMexyTOUHAsl aTTECTALIUS.
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CTpyKTypa U coaepkaHue TUCHUILIMHBI

«I[OHO.]IHI/ITC.HBHLIG ri1aBbl MATEMATHYCCKOI'0 aHAJIN3A»

Hampasnenue moaroroBku

09.03.01 UndopmaTika ¥ BbIYMCINTEIbHAS TEXHUKA

[Tpoduib

IIporpammHoe obecniedyeHue HH(POPMAIHOHHBIX CHCTEM

bakanasp
(3aounas popma oOydeHUS)
['ox Habopa 2021/2022

Ilpunoscenue 1

Buabl yueOHoli padoTsl,

< . DopMbl
2 | g & BKIOYAA CAMOCTOSTENLHYIO Buabl caMmocTosITe/IbHOI padoTh ATTe
S| g 9 a00Ty CTYJIeHTOB CTyaeHTOB )
Paznen 2 52 p y cTya ’ ya CTanuH
s E = H TPYA0EMKOCTh B Yacax
n/n © | TC CP | KC
J | I/C | Jlab C P K.P. | K.II. | PT'P | Pegepar | K/p | D 3
YeTBEePThIN ceMecTp
Pa3znen 1. O0bikHOBeHHBIE TU(depeH-
HHAJbHbIE YPABHEHHS
BBenenue. [luddepenumnanbupie ypaBHe-
HUA TepBoro nopsiaka. Beenenue. 3agaun,
npuBoAsAIKe K AuddepeHnaaIbHbIM ypaB-
HEHUSIM IepBoro nopsaka. OCHOBHEIE IIO-
3.1 b P 4 |1 1 4 +

HATUS OOBIKHOBEHHBIX U} depeHITaIb-
HBIX YpaBHEHM mepBoro nopsuaka. Ilocra-
HoBKa 3agauu Kommu. Teopema cymiectBo-
BaHUS W EIMHCTBEHHOCTH perieHus. O0-
iee ¥ 4acTHOE peuleHus, OOIIM U YacT-
HBII UHTErpanbl. ['eoMeTpUUECKUN CMBICI




00111ero UHTETpaa.
Bruiiaya 3aganuii PIT'P Ne 1 no 0.y.

3.2

VYpaBHEHUS ¢ pa3IeNAIONIMMHUCS TIEPEMEH-
HBIMH, OJIHOpPOAHBIE updepeHTaNbHbIC
ypaBHEHUs, YpaBHEHHS B MOJHBIX Audde-
peHIanax

3.3

JluHeiiHbie A.y. TIEpBOro MOPSIAKAa U ypaB-
HeHus bepHymm. PemieHue IuHEHHBIX
YPAaBHEHUH METOJIOM  Bapualuu IMPOMU3-
BOJIBHOW IOCTOSHHOM, METOJOM MPOU3BE-
JieHnii bepHym.

34

JuddepeHnunanbabie ypaBHEHUS BBICIINX
nopsiikoB. Dopmer 3amucu  audepenim-
QJIBHOTO ypaBHEHUS n-ro mopsaka. O6imee
u yacTHoe peuieHus. [locraHoBka 3agaun
Komu, kpaeBoit 3amaun. MuTerpupoBanue
METOJIOM IIOHM)KEHUSI MOPSJIKA.

3.5

JluneiiHple OMHOpPOAHBIE UG HEpPeHIINATD-
Hble ypaBHEHHUS n — ro mnopsaka. OOurue
CBOMCTBA pEILICHUN JIMHEWHBIX OJHOPOJI-
HbIX AuddepeHnnanbHbIX ypaBHEHUN 1 —
ro nopsaka. Ilonstue QyHaaMeHTaTbHON
CHUCTEMBbI penieHuid. Bua yacTHbIX penie-
HUW JUHEWHOTO omHOpoaHoro nuddepen-
LMATbHOTO YpPaBHEHUS B 3aBHCHUMOCTH OT
BHUJIa KOPHEH XapaKTEpUCTUYECKOTO YpaB-
HEHUSL.

3.6

Jluneitnple HeomHOpoAHBIE nuddepeHIu-
aJIbHBIC YPAaBHEHUS BTOPOTO Topsaka. Teo-
pemMa o CTpyKType obmero pemienus Me-
TOJ BapHWAlMHA TPOU3BOJIBHBIX ITOCTOSH-
HEBIX.

3.7

Jluneiinple HeomHOpoAHbIE nuddepeHIH-
aJbHBIC YPABHEHMsI 71 — TO TOPSAKA C TO-
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CTOSTHHBIMU K02 duumenTamu. Teopema o
CTPYKTYype OOILIEro pemieHusi TaKuxX ypas-
HeHull. Meroa noadopa 4aCTHOTO peLIeHUs
JUISL PA3IMYHBIX CIIELMATIbHBIX BHUJIOB IIpa-
BOM 4acCTH.

3.8

Kpaesbie 3amaun. 3amaum Ha COOCTBEHHBIC
3HAYEHUSI.

3.9

Cuctembl OOBIKHOBEHHBIX AH(QepeHIn-
aJIbHBIX ypaBHEHUW. OCHOBHBIE TOHSTHS.
Pemienue HOpMaJIBHBIX CUCTEM JMHEWHBIX
OJTHOPOJIHBIX U HEOJHOPOJHBIX YpaBHEHHI
C MOCTOSTHHBIMH KO3 UIIEHTaMH.

3.10

KontpoabHoe TecTupoBanue mno aud.
YpaBHeHUSIM

10

3.11

Pa3nea 2. Teopus pyHkumii kom-
IUIEKCHOM TepeMeHHOM U ONepanuoHHoe
HCYHCTIEHHE.

OyHKIUA KOMIUIEKCHOIO IEPEMEHHOTO.
[IpencraBnenne GyHKOHH KOMILJIEKCHOTO
MEPEeMEHHOTO KaK OTOOpPaMeHHs TUIOCKUX
MHOKeCTB.  OCHOBHBIE  3JIEMEHTapHbIE
(YHKIIMM  KOMIUIEKCHOTO TIEPEMEHHOTO0,
OTJIMYUTELHBIC CBOMCTBA HA KOMIICKCHOM
IUIOCKOCTH

Boiiaua 3aganuii PI'P_Ne 2 no ¢pynkyu-
AM KOMNJIEKCHOU NePeMeHHOI.

11

3.12

[Ipenen u HeNpepbIBHOCTh (DYHKIHH KOM-
TUIEKCHOTO nepeMeHHoro. /luddepenuupy-
emocTb. Yciosust Komu - Pumana.

12

3.13

WuTerpan or pyHKIMU KOMIUIEKCHOTO TIe-
pemeHHoro. MHTerpansl OT aHaIUTHYECKUX
¢bysakmmid. Teopemsl Komm st oHOCBS3-
HOW 00JacTM M A CJOXHOI'O KOHTYpA.
Wnterpanpaas  popmyna Komm. HaTe-

13

15




IpaJIbHOE INPECTABIECHUE MPOU3BOAHON OT
aHAJIMTHYECKON (DYHKIHUU.

3.14

OyHKIIMOHAIBHBIC PS/IbI, CTEIICHHBIC PSIbI
Uit QYHKIIUU KOMITJIEKCHOTO TMEPEeMEHHO-
ro. Teopema AGens. Psaner Teitnopa u Jlo-
pana. OGnacTh CXOAUMOCTU PSAOB B KOM-
MJIEKCHOW TIIOCKOCTH. Hymm m ocoObie
TOYKH aHAJIUTHYECKON (DYHKIMHU, UX KIac-
cuduKanmsl.

14

3.15

Teopus BBIYETOB, OCHOBHAs TeOpEMa O BbI-
4yeTax. BeruncieHne BBIYETOB OTHOCHUTEIb-
HO O0COOBIX TOYEK. BhrumcieHne KOHTYp-
HBIX MHTETPAJIOB C TOMOILBIO BHIUETOB.

15

3.16

OnepaninoHHOE UCUUCTICHHE.

Omnpenenenne npeoOpazoBanus Jlammaca.
[lonatue opuruHaza W HM300pAKECHHUS.
CgoiictBa npeobpazoBanus Jlammaca. Ta0-
JUIA U300paKEeHUN >IEeMEHTapHBIX (YyHK-
IAH.

16

3.17

Oo6patHoe nipeoOpazoBanue Jlammaca. Pasz-
JIOKCHHE PAlMOHAJIBHON NIpoOM Ha TIpo-
creiimne. OnepalmoHHbII METO pEIICHUS
nudepeHaNbHBIX YPaBHCHUH.

17

3.18

KoHTpoJbHOE TecTHpOBaHHME

18

(Dopma ammecmauuu

Bcero uacos nmo jucnunjnge
B TpeTheM cemecTpe.

132

PI'P

KOH

Tp.
pao.
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[Tpunoxxenue 2

®OH/I OHEHOYHBIX CPEJCTB
MO JUCLUTIJINHE

«I[OHO.HHI/ITGJ'II)HBIG rj1aBbl MATEMATHYCCKOI'0O aHAJIN3A»

Hampasnenue noarorosku: 09.03.01 MudopmaTika 1 BEIYUCIUTENbHAS TEXHHUKA.
[podws «IIporpammHoe obecrieueHrne HHOOPMAITHOHHBIX CUCTEM)
®opma o0yueHHsl: OUHasl.

Kadenpa: «MaTtemaTuka»

1. MeToabl KOHTPOJIS U OLIECHMBAHMS Pe3yJbTATOB 00y4YeHUsI
JU1st KOHTPOJISL yCIIEBaeMOCTH M KayecTBa OCBOCHUS AUCLUIUIMHBI HACTOSILEH porpaMMoin
MIPEYCMOTPEHBI CIIeYIOIUE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYILEN YCIIEBAEMOCTH (TEKYIINI KOHTPOJIb);
- IPOMEXXYTOYHas aTTecTalus (3K3aMeH).

2. llIxayia ¥ KPUTEPHH OLCHUBAHUSA Pe3yJIbTATOB 00yUYCHHUSA
®opMa NPOMEKYTOYHON aTTECTALUM: IK3AMEH

[TpomexyTouHast arTecTarysi 00yJaroumxcs B popMe dK3aMeHa MPOBOAUTCS MO Pe3yJIbTa-
TaM BBITMIOJHEHHsI BCEX BUIOB YUeOHOH paboOThI, MPEAYyCMOTPEHHBIX YUE€OHBIM IUIAHOM IO JTAaHHOM
JUCHUILIMHE, TPU 3TOM YUYUTHIBAIOTCSA PE3YJbTaThl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTU B TEUCHHE
cemecTpa. O1eHKa CTENeHU JOCTH)KEHUS 00yYaroIUMUCS TUTAHUPYEMBIX Pe3yJIbTaTOB 00YUYEHHS 110
JUCHUIIIMHE MPOBOAUTCS MPENoAaBaTeIeM, BEAYLIUM 3aHATUS [0 TUCHUILUIMHE METOIOM IKCIEPT-
HOM onieHku. [To uToram nMpoMeKyTo4HOM aTTecTally MO AUCUUILIMHE BBICTABIIAETCS OLEHKA «OT-
JUYHOY, «XOPOIIO», KYIOBIETBOPUTEIHHO» WU «HEYIOBICTBOPUTEIBLHO.

IxaJja oneHUBaHUA Onucanmne

BelntonHeHsl Bce 00s13aTe/IbHbIE YCJIOBHUSI MOATOTOBKH CTY-
JeHTa K NPOMEXKYTOYHOIl aTTecTalMu, NpPeIyCMOTPEHHbIC
nporpamMmon TucUUIUIMHBL CTyZIEeHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB MTOKA3aTeJIsIM, IPUBEICHHBIM B
Otau4HO TabJIMIAaX, ONEePUPYET MPUOOPETEHHBIMU 3HAHUSMU, YMEHHUSIMH,
HABBIKAMH, MPUMEHSIET UX B CUTyalUsAX MOBBIIICHHON CJIOKHO-
ctu. [Ipu 3TOM MOTYT OBITH TOMYLIEHBl HE3HAYUTENbHbIE OLINO-
KM, HETOUYHOCTH, 3aTPyJHEHUS MPU NEPEHOCE 3HAHUM U YMEHUM
Ha HOBBIE, HECTAHIaPTHBIC 3aJa4H.

BelnmonHeHsl Bce 00s13aTe/IbHbIE YCJIOBHUSI MOATOTOBKH CTY-
JeHTa K NPOMEXKYTOUYHOIl aTTecTalMu, NpPeIyCMOTPEHHbIE
nporpamMmon TucuuIuiHbl. CTyZIeHT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB MTOKA3aTeJIsIM, IPUBEICHHBIM B
TabJIMIaX, ONEepUpPyeT MPUOOPETEHHBIMU 3HAHUSIMU, YMEHHUSIMH,
HaBbIKaMU. B TO ’xe BpeMs mpu OTBETE AOIMYCKAaeT Hecylle-
CTBEHHBIC TOTPEIIHOCTH, 33Ja4d pEeIlaeT C HeJ04YeTaMu, He
BIIUSIONIMMHE Ha OOIIHI X0 pemieHusl.

Xopor1o




BrlnoniHeHsl Bce 00si3aTeslbHbIE YCJOBHSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH AaTTecTallMu, MpPeIyCMOTPEHHBIE
nporpaMMoil quctumuinHel. CTyI€HT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
TabIIMIaX, ONEePUPYET MPUOOPETEHHBIMU 3HAHUSMU, YMCHHSIMH,
Y 10BIETBOPUTEILHO HaBbIkaMu. Ho moka3piBaeT HernmyOoKue 3HaHMs, TIPU OTBETE HE
JOIyCKaeT TpyOBIX OIMMOOK WM MPOTUBOPEYHIl, OIHAKO B
(bopMyIIMPOBAHUN OTBETA OTCYTCTBYET IOJIKHAsl CBSI3b MEXKIY
AQHAJIM30M, apTYMEHTAIMEH U BBIBOJIAMH, B PEIICHUU 3a7a4 MO-
TYT coiepkKaTbcs rpyObie omuOku. /st moayueHus: npaBUIbHO-
r'o OTBeTa TPeOYIOTCS YTOUHSIOIINE BOIIPOCH.
He BbinosiHeHb! 00s13aTe/IbHBIE YCJI0BUSI MOATOTOBKH CTY/IeH-
Ta K NMPOMEKYTOYHOH aTTecTalluM, MPEIyCMOTPEHHBIE MPO-
rpamMmmon aucuuruinHel, UJIM cTyaeHT AeEMOHCTpUPYET HEMOJI-
HO€ COOTBETCTBHE 3HAHUMN, YMEHHIl, HABBIKOB IPHUBEIECHHBIM B
HeynosnerBopurensHo
Ta0JIMIAX, JOMYCKAIOTCS 3HAUUTEIbHBIC OMIMOKH, MPOSBISICTCS
OTCYTCTBHE 3HAHUM, YMEHHMI, HAaBBIKOB IO PsAIy IOKa3aTelei,
CTYJICHT WCHBITHIBACT 3HAYUTEIHHBIC 3aTPYAHCHUS TPU ONEPH-
POBaHUM 3HAHUSIMH U YMEHHUSIMH.
3. OueHo4HbIe CPeACTBA
HaumenoBanue [Ipencrasnenue oue-
No KpaTkas xapakrepucTuKa OleHOYHOTO
Ly | OueHouHoro cpent- cpejicTBa HOYHOTO CpPEJICTBA B
CTBa DdOC
1 Kontponbhas (ca- | CpeactBo mpoBepku yMeHui mpumeHsTh | KoHTposibHbIE 3a1a-
MOCTOSITENIbHAS) MOJTyYEHHBIC 3HAHUS JIJIS PeUIeHUs 3aad | HUS
pabora OTIPEIeNIEHHOT0 THIIA 110 TeME WJIN pasjie-
(KP) 1y
2 | PacuetHo- CpenctBo mpoBepkd yMeHHH mpuMeHsTh | Kommiekt — 3amaHwuii
rpadudeckas pa- MIOJTy4YE€HHBIE 3HAHUS [0 3apaHee onpeae- | A BBINIOJTHEHUS
6ota JICHHOW METOJAWKEe i pelIeHus 3a7ad | pacyeTHO-
(PTP) WIA 33JaHAd 10 MOAYJIO WIH IWCUU- | TpaduuecKoi paboThl
TUTMHE B LIEJIOM.
CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK
crenuanbHas Oecela MeJarormyeckoro
YcrHbIM onpoc | paboTHHKAa ¢ OOy4yaroIMMCS Ha TEMBI, Bomnpocsl no
3 co0ecel0BaHUE, | CBSI3aHHBIC C U3yYaeMOM JUCHUILTUHOMN, U TeMam/pazzenam
(YO) pacCUMTaHHOE Ha BbLIACHEHHE 00bema JIACIIATUTHHBI
3HaHMUN O0YYaIOLIErocs Mo OMpeesIeHHO-
My pazzeiny, TeMe, MpodiieMe U T.11.
CucremMa cTaHAapTU3UPOBAHHBIX 3a/IaHUH,
4 Tect MTO3BOJISIFOLLIAS aBTOMATHU3UPO- BapuanT TecTa
(T) BaTh MPOIIEypy HU3MEPEHUs yPOBHS 3Ha-
HUI 1 YMEHHUH 00y4aromerocs.
5 | Dx3amenanonnble | CpeiIcTBO TPOBEPKU 3HAHUW, YMEHHH, | DK3aMeHAIlMOHHbBIE
OuIIeThl HaBBIKOB. MOXET BKJIIOYaTh KOMIUIEKC | OMJIETBHI
(Ob) TEOPETUYECKHX BOIPOCOB, 3a1a4, MPaKTHU-

YEeCKHUX 3aJaHuH.
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3.1. Tekymmii KOHTPOJIb

OneHouHbIE CpeACcTBa TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIBHBIE BOIIPO-
Chl U 3a/laHus B (popMe OJIAHKOBOI'O TECTUPOBAHUS JUIsl KOHTPOJISL OCBOCHMS OOYYaIOIIMMUCS pa3-
JIeJI0B TUCIUILINHEL, ipueM PI'P.

Conep:kanue pacueTHO-rpaguyecKux pador.

PacuetHo-rpaduueckas padora no 1udgepeHINATbHBIM YPABHEHHAM.

Kpatkoe coaepxaHnue pacueTHO-rpaduaeckoil paboTh:

Ilepguviii sman.

Mertoap! pemeHui qudGepeHIaIbHbIX ypaBHEHHI IEPBOTO MOPSIKA PA3THYHOTO THIIA.

Bmopou sman.
Metonsl peniennii audGepeHInaTbHBIX YPABHCHHMA 72 -0 TTOPSIKA U CUCTEM Pa3IMYHOTO THIIA.

PacueTrHo-rpadmueckas padbora Mo KOMIIEKCHOMY aHAIHU3Y.

Kpatkoe conepikanue pacdeTHO-TpapuuecKoil paboTHI:

JleWicTBUS Ha/l KOMIUIEKCHBIMM YUCIIaMH, 3JIEeMEHTapHble (PyHKIMN KOMIIJIEKCHON NepeMEeHHOM, 1o-
CTPOCHUC 0T06pa)KeHI/II\/JI IIJIOCKUX MHOKCCTB, BBIYUCIICHUC KOHTYPHBIX MHTCTIPAJIOB, PAAbl B KOM-
IUIEKCHOM 007acTu, pemenue qudpepeHnaIbHbIX YpaBHEHUN ONepalliOHHBIM METOAOM.

KoMmiiekT 3aganmii 1Jis1 BbINOJHEHU S
pacuetHo-rpaduyeckux pador (PI'P)
Bapuant
Pemuts ypaBHeHUS:
2. (14 cosx)/siny +1dx = cos ydy /(1 +cosx),
3. (X +xp)dy —(2xy+y*)dx =0,
5. (e +Ddx+(siny+xe’)dy =0,
Pemmmts 3agaun Ko 15t ypaBHEHMI:
6. xy'—y=-Inx, y(2)=1.
7.y =2y =xy°, y(0)=1.
8. Pemuth ypaBuenue: y'"' —(ctgx)y' = ctgx .
Pewmnts ypaBHeHus:
10. y"+4y" =2x7,
11. y"=5y"+7y' =3y =(4x+5)e",
12. y"—4y' = e* +cos2x—sinx,

X

13. y"—2y'+y :ﬁ.
+X

14. Pemuth KpaeBylo 3a1auy:
Y'=6y +5y = (x+1), y(0)=1, y(l)zl.

15. Haiiti coGcTBeHHBIE 3HaueHus A M COOCTBEHHbIE QYHKIMU ) 3aJa4u:
Y'+12A)'+404°y =0, y(0)=0, p(1)=0.
Pemutes ypaBHEeHUS:
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16. x*y"+8xy' =4y =2Inx,
17. y"+x)' +2y =x".
Pemnts cucremsl ypaBHEHUM:

V=Y, + s, D SO
19. <y, =y, + s, 20, {1 T2 TN ’
j vy =4y, +3x.
Yi=y+2y,.
Bapuant

1. 3anucaTh KOMIUIEKCHOE YUCIIO @ =—2 — 2i B TPUTOHOMETPUYECKOW M MOKa3aTeabHOH (hopmax
U MOKa3aTh €ro MOJO0XKEHUE HAa KOMIUIEKCHOM IiockocTd x0y ¢ ykazaHMEM MOAYJISI U apryMeH-
Ta.

2. BINOMHUTE yKa3aHHbIE ACUCTBUS C ABYMS KOMIUICKCHBIMH YMCIaMU @ =—2—2i u b=-3 —i:

a+b,a—b,ab,alb,a, %

3. Beruucnuth GyHKIM0 w =3+ 2cos z? Npu z = —3 — I ¥ TOKA3aTh YKCJIa Z © W HAa KOMIUIEKCHBIX
mockocTsx x0y u u0v.

4. ITpoBeputh PyHKINIO KOMIJIEKCHON TIepeMeHHOM w = 4shz —ch3z Ha aHaTUTUYHOCTH U HANTH
€€ MPOU3BOAHYIO.
5. Beruucnute unTerpan GyHKIUNA KOMIUIEKCHON IEPEMEHHOI 10 3aMKHY-

f—E _az, C:lz-1=1
ToMy KOHTYpY C, IpuMeHsisi uHTerpaibHyto hopmyny Kommu u reopemy Ko o Beryerax.
6. Haiitu uso6paxenue F(p) no Jlannacy GpyHKIMH AeiicTBUTENbHOM nepeMeHHO A1) = 2e *'ch3t

— 4sin2t.
7. Haiitu opurunan f{t) mo ero nuzodpaxenuro mno Jlamnacy
p+1
Flp)=—5——.
p - —6p+8

8. C momouipio npeodOpazoBanus Jlamnaca pemmts 3agauy Komm mis nuneiiHoro auddepenuu-
AJIFHOTO YPAaBHEHUS C HOCTOSHHBIMU KO3 GHUINEHTAMH

y'—y=¢, y(0)=0, y(0)=0 (r=0).
KoMmnjieKTBI TECTOBLIX 3aJaHUH

TecToBoe 3a7aHue 10 00LIKHOBEHHBIM 1M (¢ epeHIIHATbLHBIM YPABHEHUAM
BAPUAHT Ne 1

3AJIAHUE Ne 1.
JlaHo ypaBHEHHE TIEPBOTO TOpsaKa Xxdy — ylnldx =0 B dopme, coaepxareid audhepeHIInaIbL.
X

[TpuBenute ero K BUAy, pa3peliEHHOMY OTHOCUTEIHHO MTPOU3BOTHOM.

| OtBer | |

3AJAHHUE Ne 2.
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Jano nuddepentmanbHoe ypaBaenne V' = (k +1)x”, Torna GyHKIMS y =x’ SABJIAETCS €ro pele-
HUEM IIpH Kk, paBHOM:

| OtBer ‘ |

3AJAHUE Ne 3.

y dy
OOwmwuii uaTerpan M depeHIuan-HOr0 YpaBHEHUS — = XdX MMEET BUJ

BAPUAHTBI OTBETOB:

2 2 2
D -L-X e lovie 3y=Fic 9l
y 2 y 2 y 2
3AJIAHHE No 4.

VYkaxkuTe WHTETPaIbHYI0 KPUBYIO perreHus 3agaun Kommu s 0ObIKHOBEHHOTO U QepeHIraib-
Horo ypasuenus xy' =2y; y(l)=1.
BAPUAHTLIOTBETOB: 1) D 2) C 3) A 4) B.

YA A

N

3AJAHUE Ne 5.

Jano nuddepeHnraibHoe ypaBHEHHE TpeThero mopsaka y" =x+2. Torma obumiee perieHue
YPaBHEHMsI UMEET BU]]

BAPUAHTBI OTBETOB:

1 1 1 1 x*
D) y=—x"+=x+C 2) y=—x'+-xX+C,—+Cx+C
)y 4 3 ) Y 24 6 15 2 3

1o, 1, X
3 =—x +-x +C,—+Cx+C
) Y 24 3 17 2 3
4) y=x"+x+Cx* +C,x+C,.
3AJAHHUE Ne 6.

Pemenwne 3amgaun Ko y"=x, y(0)=1, y'(0)=2 wumeet Bua
BAPUAHTBLI OTBETOB:

x3 )C3 X3 x2
) y=— 2) y=—+2x 3) y=—+2x+1 4) y=—+2x+1.
VY=g D y= o2 3 y=- 42 ) Y= +2x
3AJAHUE Ne 7.

Jano muddepeHnunanpHoe ypaBHEeHHE BTOporo mopsinka xy”+ ) =0, Torma ero odiiee pericHue
UMeeT BUJ:

| OtBer | |

3AJJAHUE Ne 8.
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KopHu xapakTepucTHuecKoro ypaBHeHus paBHbl k, =k, =2i, k; = =k, =-2i. Toraa obuee pemie-

HUE JIMHEHHOTO OJHOPOAHOTO A PepeHInaIbHOr0 YpaBHEHUS C TIOCTOSHHBIMU K02 punmeHTamMu
OyJeT UMeTh BUJ:

| OtBer | |
3AJAHUE Ne9.

N3BecTtHa dyHAamMeHTaNbHAs CHCTEMa PEIICHUH OJHOPOAHOrO JUHEHHOTO auddepeHInanbHOro
ypaBHeHus: y, =1, y=x, y,=x". Torja 4acTHOE pEIIeHHE yPaBHEHHS, YIOBICTBOPSIOLIEE

HavasbHBIM yenoBusaM  y(0)=0, y'(0)=1, y"(0)=1, paBHo:
BAPUAHTHI OTBETOB:

2 2 2

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

3AJAHUE Ne 10.

Oo6iee pemenue quddepeHansHoro ypapaenus y" +9y" =0 umeer Bua:

| OtBer ‘ |

3AJAHHUE Ne 11.

Oynkuus y=Ce* +C, e’ saBasercs oOIMM pelIeHHEM JIMHEWHOTO OIHOPOIHOTO MU HEpeHIIH-

AJIBHOI'O YPAaBHCHUA C IOCTOSAHHBIMU KOB(I)(bI/II_[I/IeHTaMI/I, TOrJa €0 XapaKTCPUCTHUYICCKOC YPAaBHC-
HHUEC UMCCT BHU]

BAPUAHTHI OTBETOB:
) kK*—k-2=0 2) kK>*+k-2=0 3) kK*+3k+2=0
4) k*-3k+2=0.

3AJIAHUE Ne 12.

YacTHOMY  pEIIEHUIO  JIMHEMHOrO  HEOJAHOPOAHOro AU (EpEeHIaIBHOIO  ypaBHEHHS
y"'=5y"+6y=x+1 10 BUIY €ro MPaBOii YaCTH COOTBETCTBYET (HYHKIIUS

BAPUAHTEI OTBETOB: 1) y, =Ax>+Bx 2) y,=A4e”* +Be”™ 3) y,=e¢*(Ax+B) 4)
v, =Ax+B.

3AJAHHUE Ne 13.

Jlano nuHeliHOe HeoJHOpo1HOe Aud depeHITnaTbHOE YPAaBHEHHE C TOCTOSTHHBIME KO3 QUITMECHTaMHU
2x
e
y'=5y"+6y= o B kakoM BHJE ClieyeT MCKaTh YaCTHOE PEHICHHE HEOTHOPOIHOIO ypaBHE-
—e
HUSI METOJIOM BapHAaIlliy MPOU3BOIBHBIX TTOCTOSTHHBIX ?

| OtBer | |
3AJIAHHUE Ne 14.

Pemenue kpaesoii 3amaun " =0, 0<x<1, y0)=1, y(1)=2 wumeerBUn
BAPUAHTBI OTBETOB:
1) y=x—-1 2)y=x 3)y=x+1 4) y=3x+1.

3AIAHUE X 15.

yl':y2+2’

) AMEET BUJI:
Yy =y +1

O6miee pemienue cucteMbl U GepeHITHATBHBIX YPaBHEHUI {
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BAPUAHTDBI OTBETOB:
1 {yl =C,+Ce™, 2) {yl =Ce ' +Ce” -1,

v, =—Cre™ y,=Ce" —C,e™ -2
3) v, =C, +C,e, 5 y,=C +Ce" -1,
v, =Ce" =2 v, =Ce" =2.
TecToBOE 3a1aHHE
10 KOMIUIEKCHOMY aHAJIU3Y
3AJIAHME 1

YcTaHOBUTE COOTBETCTBUE MCKAY KOMIUICKCHBIM YHUCJIOM U €TO MOAYJICM.

! 1-i 242

2 242 NG
3 “3+4i 2
4 J3-2i 5

’ V7

3AJIAHHUE 2
JleiicTBUTENbHAS YacTh KOMILIEKCHOTO uncia (3—2i)° paBHa

BAPUAHTBIOTBETOB: 1) /13 2)5 3) 13  4)09.

3AJIAHUE 7
Haiiti Mo1ysie KOMIUIEKCHOTO Umclia Z, ecnu Imz =3, a argz =arcsin(3/5).

| OtBer |
3A/IAHHME 8

JlaHO KOMIUIEKCHOE YUCIO0 z =2+ ,/5i. YCTaHOBUTE COOTBETCTBUE MEXJy ONEPALUIMU HaJ JaH-

HBIM YHCJIOM M PE3YJIbTaTaMHM UX BBIITOJHCHMUS.

: z 24/5i
2 z/ ‘Z‘ 4
3 zZ+Zz 9
4 z—2Z o) \/g ;
3 3
3AJJAHHUE 9
Haiitu 3Hauenus kopHs 3/ —1 . [Toka3aTh MX HAa KOMILIEKCHOM IJIOCKOCTH.
| Omser |
3AJJAHHE 10

3aaHuI0 KaKUX JBYX JEHCTBUTENBHBIX (DYHKIMNA TEHCTBUTEIBHON NEPEMEHHOIN SKBUBAJICHTHO 3a-

2
JlaHNe KOMILIEKCHOH (hyHKIIMH KOMIUIEKCHOM mepeMeHHol f(z) =e™ ?

| Otser |
3AJIAHME 11

2

\/EJSO.

Ilycte z = V2 + i—2. Berunciury | —+i—
2 2 2

23



BAPUAHTBI OTBETOB: 1) -1 2) 1 3) 2% 4) 2%,

3AJAHHME 12
V2 A2
VYkaxuTre 3HaU€HUEe KOMIUIEKCHOTO Jorapupma Lnz mpu z= - + 17.
‘ Otser ‘ |
3AJTAHME 13

1% 93 =2
JHana ¢yHKIMS KOMIUIEKCHON mepeMeHHoit: f(z)=z". [IpoBeputh, mpumenss ycioBus Komm —
Pumana, saBisieTcs 11U OHA aHAJIMTHYECKOM.

| OtBer | |
3AJAHHME 15
zdz
Beruucnauts unTErpan 5 .
Z=42" +9
| OtBer |
3AJIAHUE 16

o) n
z
Omnpexnenure paguyc CXOIUMOCTH psAa Zﬁ
n:o(l + l)

| OtBer |
3AJIAHHME 17
. . . z+1
Haiitu cymmy BbIueTOB (DyHKIIMHM KOMIUIEKCHOM MepeMeHHoi f(z) = m OTHOCHUTEJIBHO
zZ— z—

€€ 0COOBIX TOYEK.

BAPUAHTHI OTBETOB: 1) -7 2) -1 31 4) 0.

3AJIAHHUE 18

Pemmuth omepamuoHHBIM MeTONOM 3amady Kommum s auddepeHnnaasHOro  ypaBHEHHS:

Yy —4y=¢e"', y(0)=0.

Vkaszanue: Opurunany f(f)=e ' coorBercTByeT M3obpaxenue F(p)= Ll
p+

‘ OTtBet ‘

Onenka «oTIMYHO» BbIcTaBisieTcs cTyAeHTy 3a 90 — 100% npaBUIIBHBIX OTBETOB,
OLIEHKa «XOpOLIO» - 32 HEe MeHee 75% NpaBUIIbHBIX OTBETOB;

OLICHKA «yJIOBJIETBOPUTEIBLHO» - 32 HE MeHee 50-60% npaBUIbHBIX OTBETOB;
OLIEHKA «HEYJIOBJIETBOPUTEILHOY - 3a MeHee 50 % MpaBUIbHBIX OTBETOB.

JUis mpoBeAeHUs TEKyIero KOHTPOJS 3HAHMM CTYJIEHTOB B JMCTAHUMOHHOM (opmare B
pa3paboranHoM Kadeapoit «MaremaTHka» OHJIANH-Kypce MMEIOTCS MPOMEXKYTOUYHBIE (TPOOHBIE)
KOHTPOJIbHbIE PaOOTHI.

3.2. [IpomeskyTOUHAS aTTECTALUA

[IpomexxyTouHas aTTecTarus - (3K3aMeH) IMIPOBOIUTCS 10 OHIeTaM B YCTHOM opme.
Bpemst 1711 moArOTOBKM OTBETA Ha BOMPOCHI He Oosee 45 MUH.

buner BkiroyaeT TeOpeTUYECKU BOMIPOC U 3a1a4H.

KoMI1eKkThl DK3aMEeHalMOHHBIX OMIETOB XpaHsTcs Ha kKadenpe «MaTemaTukay.
TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.
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[98)

e

10.

1.

12.

13.

14.

15.

16.

17.
18.

N —

KomiutekT Bonpocos

OBbIKHOBEHHBIE TU®PEPEHIIMAJIBHBIE YPABHEHUSA

OCHOBHBIE TTOHITHS TEOPHH OOBIKHOBEHHBIX MU (epeHIINANBHBIX YPaBHEHHUH MEPBOTO MOPS/I-
Ka: ompeeieHue 00bIKHOBEHHOTO AU (pepeHInanbHOro ypaBHeHUs, (POPMBI 3alHMCH OOBIKHO-
BEHHOT0 UG PepeHINaTbHOI0 YPaBHEHUS MIEPBOT0 MOPsAKa, TOHATHS OOIIEro U YaCTHOTO pe-
IIeHUH, OOIIEero U YaCTHOTO HMHTErpajioB.

[TocranoBka 3agaun Komm mis auddepennnanbHoro ypaBHeHHs IEPBOTO MOPSIKA.

Teopema cyIiecTBOBaHUSI M €JUHCTBEHHOCTH pEIIeHUs A AU PepeHnanbHOro ypaBHEHUS
NIEPBOTO MOPSAIKA.

I'eomeTpuueckuii cMbIC 00ILIET0 HHTETpaa OOBIKHOBEHHOI'O J1.y. IEPBOTO MOPSIJIKA.
Juddepenunanbapie ypaBHEHUS IEPBOTO MOPSIIKA ¢ pa3fAeNCHHBIMU M Pa3JICNIIOIUMHCS T1e-
PEMEHHBIMU.

Jluneitapie nuddepeHranbHbIe ypaBHEHUS IEPBOTO MOpsaKka. MeToJ BapHaluu MPOU3BOJIb-
HOH NIOCTOSIHHOM.

Juddepenunanbubie ypaBHEHUs #-T0 TOpsiika. OCHOBHBIE MOHATHUS: (POPMBI 3aIIUCH, TOHITUS
001I1ero ¥ YaCTHOTO PelIeHUH.

[TocranoBka 3anaun Ko u kpaeBoit 3ajjaun A1t 0OBIKHOBEHHOTO AU epeHnanbHoro ypas-
HEHUS 1-TO IOpsAKa.

NuterpupoBanue nuddepeHImanbHbIX YpaBHEHUH #-T0 TOPSAKAa METOIOM MOHFKEHUS TTOPSII-
Ka.

Jlunelinple ogHOpOAHBIE qU(QepeHIraIbable ypaBHeHHs n-ro nopsaka. OOume cBoicTBa pe-
LICHUM: TOHATUS JIMHEHHO 3aBUCUMBIX W JIMHEHHO HE3aBHCUMBIX DPEIICHMM, OIpeaesInTeNs
Bponckoro, noustue GpyHnaMeHTaIbHON CUCTEMBI pElICHU,

Teopema o cTpykType 0OIIero pemieHus OOBIKHOBEHHOTO JUHEHWHOTO OAHOpOoAHOTro audde-
PEHLIMATBHOTO YPAaBHEHUS 11-TO MOPSAKA.

Jluneitnbie ogHOpoHbIe U depeHIaNbHbIe YPAaBHEHUS n-TO TOPSAJKA C MOCTOSIHHBIMU KO-
spdunrenTamu. XapaKTepUCTUYECKOE YpaBHEHHE, €ro CBsA3b ¢ A (depeHIualIbHbIM YpaBHEe-
HUEM.

By yacTHBIX pemieHuil JTUHEHHOrO OJHOPOIHOrO UG (GEpEeHINATBFHOIO YPaBHEHUS 7 - TO
MOpsAJIKa C TOCTOSHHBIMU KO3(@UIMEeHTaMU B 3aBHCHUMOCTH OT BHUJA KOPHEW XapaKTepu-
CTHYECKOT'O ypaBHEHHSI.

Jlunelinpie HeomHOpoaHbIe nuddepeHImanbHbie ypaBHEHUs. TeopeMa O CTPYKType OOIIero
pereHus.

Pemenuie nuHeHbIX HEOAHOPOAHBIX MU (EepEeHIINATBHBIX YpPaBHEHUI C MOCTOSHHBIMH KO3(-
¢unrentamu. Meros nogoopa 4acTHOTO peIISHUs s PaBbIX YacTel BUIA

f(x)=P(x)e”, f(x)=M cosfx+ Nsin fx,
f(x)=P(x)e” cos fx+Q(x)e™ sin fx.

Pemenne nMHEHHBIX HEOTHOPOIHBIX IU(PGEPEHIMATBHBIX YPABHEHUII METOIOM BapUaluu
IIPOU3BOJIBHBIX ITOCTOSIHHBIX.

ITocTaHOBKa U pelIeHne 3a/1a4l Ha COOCTBEHHbBIE 3HAUEHMSL.

Cuctemsl nuddepenunanbubix ypaBHeHUH. [lonsiTue HopmanbHoOM cuctemsl. [lonsaTust oOrie-
IO U 4acTHOIO peleHuit cuctemsl. Teopema o npuBeaeHuu AudQepeHInanbHOro ypaBHEHUs
n-To MOpsIKa K HOPMAJILHOM cucTeMe. MeTol UCKITIOUEHHs] HEU3BECTHBIX.

KOMILITEKCHBIN AHAJIN3

KommiekcHbie uncia. OnpeneneHue, GopMbl 3alUCH U JEHCTBUS HAJl HUMH.

Omnpenenenue (yHKIUU KOMILUIEKCHOM mepeMeHHOM. lonsTre QyHKIMM KOMIUIEKCHOW mepe-
MEHHOM KaK OTOOPaKCHHUS.

OmnpeneneHue 1 CBOMCTBa OCHOBHBIX JIEMEHTAPHBIX (DYHKIMHA KOMIIEKCHON IEPEMEHHOM.
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4. Jlorapupmudeckas GyHKIUS KOMILTIEKCHON TIEPEMEHHOM.

5. HemnpepbiBHOCTh U AuddepeHInpyeMoCcTh PYHKIIMU KOMIUIEKCHOW nepeMeHHoi. YcioBus Ko-
i — Pumana. [ToHsTHE aHATUTHYECKON (QYHKITHH.

6. OmpeneneHue U CBOWCTBA UHTETPAJIOB OT (PYHKIMH KOMIIJIEKCHOM MEPEeMEHHOM.

7. Teopema Ko 1y1st oqHOCBS3HON 00J1aCTH.

8. Teopema Kowm a1 coxHOro KOHTYypa.

9. Wurerpanbnas ¢opmyna Komm. Beuncienne KOHTYpPHBIX WHTErPajioB C TOMOIIBIO HHTE-

rpaibHOi hopmyibl Komu.

10. MHTerpanpHoe npeacTaBieHue NPOU3BOIHON OT aHAIMTUYECKON (DyHKLIUU.

11. Crenennsle paabl B KOMIUIEKCHOH obnactu. Teopema AGens. O61acTh CXOAMMOCTH CTEIEHHOTO
psla B KOMIUIEKCHOM 00J1acTu.

12. Teopema o paznokeHuu (GYHKIMH KOMILUIEKCHOHN mepemMeHHoOW B psa Teinopa. Pasnuunbie
dbopmel 3anucu psaa Teinopa. O6acTs U paguyc cCXoauMocTH psiaa Telinopa.

13. Pa3noxeHre OCHOBHBIX 3JIeMEHTapHBIX PYHKIHIA B psia Teinopa.

14. Psin Jlopana. O6acts cxomumoctu psiia Jlopana.

15. Knaccudukarusi o0coObIX TOUEK aHATUTUYECKON (DYHKIIUU.

16. IlonsiTue BeryeTa YHKIIMKA OTHOCUTENLHO 0c000# Toukn. OCHOBHAsI TeOpeMa O BBIYETAX.
@OopMyITBI IS BHIYUCIECHUS BBIUETOB (DYHKIIMH KOMIUIEKCHOW MEPEMEHHOI OTHOCUTEIHHO
IIPOCTOTO IOJIIOCA, MOJIF0CA 7 —TO TOPSAKA.

17. Beiuucienrne KOHTYPHBIX HHTETPAJIOB OT (PYHKIIMH KOMILIEKCHON NEpPEeMEHHOM ¢ MOMOIIIBIO BbI-
YETOB.

18. Onpenenenue npeoOpa3zoBanus Jlamnaca, MOHATUS OpPUTHHATIA H U300paKEHUSI.

19. CroiicTBa nmpeobpazoBanus Jlaminaca. TeopeMbl THHEHHOCTH H300paKEHUS U MTO00USI.

20. CpoiicTBa npeobpazoBanus Jlamnaca. TeopeMbl CMEIEHUS U300paKEHUS U 3ama3AbIBaHuUs.

21. CpoiicTBa nipeobpazoBanus Jlamnaca. Teopems! quddepeHnupoBanmsi opuruaana u quddepeH-
UPOBAHUS U300paKECHHUS.

22. CgoiicTBa npeobpazoBanus Jlamnaca. Teopema HHTErpUpPOBAHUS OPUTHMHATIA.

23. O6patHoe npeodpazoBanue Jlammaca. Teopema oOparnieHusl.

24. Ob6patHoe npeodpazoBanue Jlamnaca. CriocoObl HAXOXKECHUS OPUTHUHANA.

25. OnepanioOHHBIN METO/ PEIICHHS] TUMHEHHBIX HEOTHOPOIHBIX TU(depeHITnaTbHbIX YPAaBHCHUHA C
NOCTOSIHHBIMU K03 purimenramu.

Tunosblie BapHUaHTbI OMJIETOB
10 JUCLMITIIIMHE «,Z[OHOJ'IHI/ITCJ'IBHBIG TJIaBBI MATEMATHUYCCKOI'O aHaJIn3a

MUHUCTEPCTBO HAYKMU U BBICIIIEI'O OBPA3OBAHNS POCCUNCKON ®EJIEPAIITNN
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXEHUE
BBICIIEI'O OBPA3OBAHUMA
«MOCKOBCKHM MOJJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

dakynbTeT 0a30BbIX KOMIIETEHIIHIH, Kadenpa MaTeMaTUKU
JuctunnuHa «JlonomHUTENbHBIE T1aBbl MATEMATHYECKOTO aHAITN3aY.

Kypc 2, cemectp 3

BWJIET Ne 1
1. OcHOBHbIE TTOHATHSI TEOPUHU OOBIKHOBEHHBIX TU(D(PEPEHIIMAIBHBIX YPABHEHHUIN TIEPBOTO MOPSII-
Ka.
2. CBs3b MEXKTy TTOKA3aTCIBHBIMA U TPUTOHOMETPHUECCKUMHU (YHKIUSIMH KOMIUJICKCHOH TIepe-
MEHHOM.

3. Pemmrts ypaaenue: y” —2y"+y =2x.
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cosz o o
4. Bpruucaure  § 242dz C IIOMOIIBIO UHTErpanbHOU (popmyibl Ko u ocHOBHOM TeopeMbl
l2=3z" —z—

O BBIYUCTAXx.

VYTBepxaeHo Ha 3aceqanuu kadeapsl mateMaTtuku «_03» 05 2023 r., mporokoin Ne 10

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

MUHUCTEPCTBO HAYKU U BBICILEI'O OBPA30OBAHUS POCCUNCKOM OEJIEPAILINN
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEX/IEHUE
BBICIHETI'O OBPA30OBAHUA
«MOCKOBCKHUM MOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUM MMOJINTEX)

dakynbTeT 0a30BBIX KOMIETECHIUH, Kaenpa MmaTeMaTHKH
JuctuminHa — «JlomoTHUTEIBHBIE TJIABBI MATEMATHYECKOTO aHAIN3a.
Kypc 2, cemectp 3

Bbuaer No2

1. KommekcHele uncna. Onpenenenue, GOpPMbI 3aIIMCH U ICUCTBUS HaJ HUMHU.

2. Peruts 3anayy Komu: y' = Lz +e"™ p(0)=1.
+
—iz

€ .
. Pemuts ypaBHEHUE C€OSZ — +1-i=0.

98]

4. Pewuts 3anauy Kouu:

{yll =y +2y,+1, {yl(o) =0,
vy =2y +y,, ,(0)=0.

VYTBepxeHo Ha 3acenaHuu Kadeapsl MmateMaTtuku « 03» 05 2023 r., nporokoin Ne 10

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

MUHHUCTEPCTBO OBPA3BOBAHUS U HAYKH POCCUNCKON OEJNEPAILIU
OEJIEPAJIBHOE T'OCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXIEHUNE
BBICIIIEI'O OBPA3OBAHUMA
«MOCKOBCKHH NOJIMTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHH IMOJINTEX)

®axysbTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa MaTeMaTUKU
JucuuiuinHa  «/{omoMHUTEIbHBIC TJIaBbl MATEMATUYECKOTO aHATH3ay.
Kypc 2, cemectp 3

Bbuaer Ne 3

[Tonsitue Borvera pyHkiuu. OCHOBHAsI TEOpEMa O BBIUCTAX.
. Pemuth oneparrionHsiM Metoiom 3aaauy Komm y'—4y =sin2¢, y(0)=0.

N —

3. Pemmts ypasrenue: y”’ —y = x".

4. Haiitu o01ee peleHue CUCTEMBI:
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=y, + e”,
Yy =x=y 42y,
YTBepxkaeHo Ha 3aceqanuu kadeapsl MaTemMaTuku «_03» 05 2023 r., mporokon Ne 10

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

JInist IpoBeAICHUST TPOMEKYTOYHOTO KOHTPOJISI 3HAHUH CTYACHTOB B JMCTAaHIIMOHHOM (hop-
MaTe B pa3zpaboTaHHBIX Kadenpoi «MaremaTukay oHnaiiH-kypcax «unddepenuunanbheie ypaBHe-
Hus» ¥ «Teopust GyHKIMNA KOMIUIEKCHOW TMEPEMEHHOW M OINEPalMOHHOE MCYHCICHHE» UMEIOTCS
UTOTOBBIE TECTBHI.
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