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1. Henn, 3a1a4n ¥ NJIAHUPYeMble pe3yJIbTaThbl 00y4eHusl 10
AUCUHMIIUHE

K ocHOBHBIM yenam ocBoeHUs JUCHMIUIMHBL «JuddepeHunanbupie  ypaBHEHUS U
KOMIUIEKCHBIN aHAJIM3» CJIelyeT OTHECTHU:

- BOCIIUTaHHE y CTYJICHTOB O0IIeil MaTeMaTUYeCKON KyJIbTYpHI;

- IpuoOpeTeHNe CTyACHTaMU UIIMPOKOT0 Kpyra MaTeMaTHUeCKUX 3HAHUN, yMEHHUI U HABBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYICHTOB K MHIYKTUBHOMY U JA€TYKTHUBHOMY MBIIUICHHIO HAPSITY
C pa3BUTHEM MaTEeMaTH4YE€CKOW MHTYULIUU;

- YMEHHE CTYJCHTAaMH Pa3BUBATh HABBIKUA CAMOCTOSTEIILHOTO N3Y4YEHUS y4eOHOM U HayIHOH
JUTEpaTyphl, CoJEprKalleil MaTeMaTH4YeCKHe CBEJICHUS U PE3yJIbTaThl;

- TOATOTOBKY CTYAEGHTOB K JESITEIbHOCTH B COOTBETCTBUH C KBAaJHU(PHKAIIMOHHON
XapaKTepUCTUKON OakanaBpa 10 HAIPaBJIEHUIO, B TOM uncie GopMupoBaHHE YMEHH HCIIOIb30BATh
OCBOCHHbIE MAaTEMAaTUUYECKHE METO/IbI B TPO(PECCHOHATBHON IEATEIIEHOCTH.

- IOJrOTOBKY BBICOKOKBaJM(UIIMPOBAHHBIX KaIpOB, BOCTPEOOBAHHBIX B YCIOBUAX HU(POBOM
TypOYJIEHTHOCTH U BBICOKMX TE€XHOJOTMYECKUX PUCKOB COBPEMEHHON IIM(PPOBOI 3IKOHOMHUKH.

K ocHOBHBIM 3a0auam ocBoeHMsI JUCHUIUIMHBL «J{uddepeHuunanbupie ypaBHEHUS H
KOMIUIEKCHBIN aHAJIU3» CIIELYyEeT OTHECTHU:

- OCBOEHHE CTYJEHTAaMH OCHOBHBIX IIOHATHUH, METOJIOB, (OPMUPYIOIIUX OOIIYIO
MaTeMaTHYECKYIO MOATOTOBKY, HEOOXOIUMYIO JUIsl YCIICIIHOTO PEeIICHHs TPUKIIAAHbIX 3a/ay;

- (¢opMHpOBaHKHE y CTyJIeHTa TpeOyemMoro Habopa KOMIETCHIMH, COOTBETCTBYIOIIMX €T0
HaNpaBJICHUIO NOJATOTOBKU U 00ECIIEUHNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/a.

OO6yuenue no aucuumuHe «/luddepennmanbaple ypaBHEHUS U KOMIUIEKCHBINA aHAIN3)» HAIIPABICHO
Ha GopMupoBaHue y oOyyaromuxcs ciaenyromux kommnerenuuid B coorsercteuu ¢ ®I'OC 15.03.03
(ypoBenp OakamaBpuaTa) To HampaBieHuro moarotoBku 15.03.03 I[lpuknagHas wmexaHuUKa,
yTBEpKAEHHBIM NprkazoM MunoOpHayku Poccun ot 09.08.2021 Ne729:

Koa v HaumMeHoBaHue KOMIIeTCHIINI NHauKaTopbl 10CTHIKEHU S
KOMIIETEHIIHH
OIIK-1. CnocoGeH npuMeHsTh NOIIK-1.1 ITpumeHsieT eCTECTBEHHOHAYYHBIE
€CTECTBEHHOHAYYHbBIC U OOILIEHHKEHEPHBIC ¥ OOIICHH)KEHEPHBIC 3HAHUS
3HaHUsI, METOIbl MaTeMaTuueckoro ananus3a u | MOIIK-1.2 [IpumensieT MeTo b1
MOJICJIMPOBAHUSA B MPOdeCCUOHATHHOM MaTeMaTUYeCKOr0 aHaJIh3a U MOJICTUPOBAHUS
JEITEIbHOCTU B Ipo(heCCHOHAILHON NEATEIbHOCTH
2. MecT0 TUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTeJIbHOH NMPOrpaMMbl

JucuumiuHa OTHOCUTCS K oOs3arenbHoOi dactu Onoka bl: Monyns «Matematuueckue u
€CTECTBEHHO-HAYYHbIE JUCIUTUIHHBDY.
JuctumnnuHa 6a3upyeTcs Ha CIEeIYIOIINX, MPOUIEHHBIX JUCIUTUIHHAX:

- INHEWHas anreopa;

- MaTeMaTU4YeCKHI aHalIn3;
Hucuunnuna «/luddepennmanbuple ypaBHEHUS U KOMILJIEKCHBIM aHANU3» JOTMYECKH CBSI3aHa C
MOCIEAYOIHUMHA JUCUUATUIMHAMU:
B obazamenvroun vacmu:

- (husuka;

- COMPOTHUBJIEHUE MATEPHUAJIOB;

- aHaJUTHYECKas JUHAMHKA U TeOpHs KOJIeOaHuii;

- METOJl KOHEYHBIX YJIEMCHTOB;

- YpaBHEHUS MaTeMaTH4eCKON (DU3UKH;



- OCHOBBI BApUAaIUOHHOT'O HCYHUCJICHUS.

B uacmu, gpopmupyemoii yuacmuuxamu oo6pazoeamenbHbiX OMHOUEHULL:

- TEOpHUsl YIPYTOCTH;

- OCHOBBI (PM3UKH NMMPOYHOCTU U MEXAHUKH pa3pyLICHHUS;
- LU POBBIE TEXHOJIOTMH BRIYUCIUTEILHON MaTeMaTHKH;

- YCTOI‘/’I'-II/IBOCTI) MEXaHUYCECKUX CUCTEM,

- TMHaMUKa MallliH;
- OCHOBBI a3pPOTUAPOYIIPYTOCTH;

- MCXaHHKa KOMITIO3UTHBIX KOHCTPYKHHﬁ;

- CTPOUTCIbHAasA MCXaHWKa MalllH.

B yacmu snexmusnwvix ()MCZ/;MI’UZMH.'

- YUCJICHHBIC MCTOBbI,

- BJIEMEHTBI MAaTEeMaTUYECKOTO MOAECTUPOBaHNUS (PU3HUECKUX MPOIIECCOB.
- pu3nuecku HeMMHEWHAsI MEXaHUKa Ae(pOPMHUPYEMOTO TBEPAOTO Tea.

3. CTpykTypa u coaep:kaHue TMCUUIIIMHBI

OO6miast TpyA0€MKOCTh JUCIHMIUIMHBI COCTABIISIET 3 3aueTHbIE eAMHUIIBI - 108 yacoB.

3.1. Buabl yueOHO#H padboThl U TPYI0EMKOCTh

n/n Bup yueoHoii pa6oThi Koauecrso Cemectp 3
4acoB
AyAUTOpPHBbIE 3AHATHS 36 36
B ToMm umcrne:
Jlexuun 18 18
1.
CeMuHapCKUE/TIPAaKTHYECKUE 3aHITHS 18 18
2.
JlabopaTopHble 3aHATHS - -
CamocTosiTeJibHasi padoTa 72 72
IIpomexyTOUYHAS aTTEeCTALMSA
9K3aMeH C) C)
HToro 108 108
3.2. Temarn4yeckuu IJIaH U3YYCHUH IHCHUIIMHBI
TpynoemMKocTh, 4ac
AyauTopHasi padora
Camoc
Ne Pa3zgesnbl/TeMbl Cemunap | JlaGop | Tpaxt TOAATE
o/ THCHHILIHEb] Bce ek ckue/ | aTOpH | M4yecka JIBHAs
ro NpaKkTU4 | bIe o
1005078 pabort
CKHE | 3aHSATH | IOATOT |~
3aHSITHS s OBKa
1 Pa3zaen 1 OObIKHOBEHHBIE 60 10 10 0 0 40
anddepeHUAIbLHbIE YPABHEHUS
11 Tema 1. Judbdepennmanbapie 6 0 0 0 4
ypaBHEHUs MEPBOTO MOPsIIKA.




BBenenue. 3amaum, mnpuBomdiue K
mudepeHImanTbHBIM YpaBHEHUSM
nepBoro nopsaka. OCHOBHBIE TOHSTHUS
OOBIKHOBEHHBIX  AuddepeHIInaIbHbIX
YpPaBHEHUU [IEpBOro opsAKa.
[TocranoBka 3amaum Kommu. Teopema
CYIIECTBOBAaHHMSI H  €IWHCTBEHHOCTH
pemienusa. OO0miee U 4acTHOE pelIeHMS,
OOmMHA W  YacTHBIH  WHTErpajbl.
I'eomerpuyeckuii CMBICJI o0miero
WHTETpaa.

Boiiaua 3agannii PI'P Ne 1 no 0.y.

1.2

VYpaBHEHUS C pa3ACSOIUMUCA
MIePEeMEHHBIMH, OHOPOHBIE
middepeHnraIbHbIe ypaBHEHUS,
ypaBHEHUS B MOJIHBIX AuddepeHInamax

1.3

JInHeliHbIe A.y. IEPBOrO MOPSAAKA U
ypaBHeHusa bepnymu. Pemenue
JIMHEHHBIX YPaBHEHUH METOZ0M
BAapHALIUU NTPOU3BOJIBLHOMN NOCTOSHHOM,
METOJIOM Ipou3BeAcHu beprymiu.

1.4

Tema 2. JIuddepennmanbHbie
YPaBHEHHS BBICIIUX TOPSAKOB. DOPMBI
3anucH augGepeHInaIbHOTO
ypaBHEHHS N-T0 mopsiaka. Oomiee u
yacTHoe penieHus. [locTaHoBKa 3a1a4u
Komwu, kpaesont 3agaum.
WHuTerpupoBanue METOIOM TOHUKCHUS
TOpSiIKA.

1.5

Tema 3. JluneliHble OAHOPOIHBIE
mddepeHnranbable ypaBHEHHS 71 — TO
nopsiika. O01mme cBOKWCTBa pelieHUui
JUHEHHBIX OHOPOTHBIX
nuddepeHInaIbHbIX YpaBHEHU 71 — TO
nopsiika. [lonstue pynnamenranbHOR
CUCTEMBI petieHuii. Bux qacTHbIX
peuIeHu i JIMHEUHOTO0 OJHOPOAHOTO
mudepeHIaTbHOTO YPaBHEHHUS B
3aBUCUMOCTH OT BHJ1a KOpHEH
XapaKTepUCTHUECKOTO YpaBHEHUSI.

1.6

JInHeliHbIe HEOTHOPOIHBIE
nuddepeHnuanbHble ypaBHEHUS
BTOpOro nopsiaka. Teopema o
CTPYKType o01iero pemienus Metos
BapHallMH MPOU3BOJIBHBIX TTOCTOSHHBIX.

1.7

JInHeHbIE HEOAHOPOIHBIE
nudepeHnaabHble ypaBHEHUS. 1 — o
MOPSAJIKA C TIOCTOSTHHBIMU
kodpdunmentamu. Teopema o
CTPYKTYp€ OOIIEro pelieHus Takux
ypaBHeHu. MeToa nmoadopa 4acTHOTO
pelIeHus Ui Pa3IMYHbIX CIeIMATBHBIX




BHUJIOB IPaBOM YACTH.

1.8

Tema 4. Kpaessie 3a1aun. 3ajauu Ha
COOCTBEHHBIE 3HAYEHMUS.

1.9

Tema 5. CucteMbl OOBIKHOBEHHBIX
mddepeHInanbHbIX ypaBHEHUH.
OcHOBHBIE TTIOHATHA. Pemenne
HOPMAJIBHBIX CHCTEM JIMHEWHBIX
OJTHOPOJIHBIX U HEOAHOPOIHBIX
YpaBHEHUM C TOCTOSTHHBIMU

K02 (HIIMECHTAMH.

1.10

KonTpoabHoe TecTupoBanue no aud.
YpaBHeHMsIM

Pa3nea 2. Teopus pyHkumii
KOMILICKCHOM NepeMeHHOM n
onepanMoOHHOE HCYHUCICHHE.

48

32

2.1

@YHKIMS KOMILIEKCHOTO
nepemeHHoro. IIpencrasienne
(YHKIMN KOMILJIEKCHOTO IIEPEMEHHOTO
KaK 0TOOpa)kKeHHUs IUIOCKUX MHOXECTB.
OcHOBHBIE 3JIEMEHTapHbIe (PYHKIHH
KOMIUIEKCHOT'O [IEPEMEHHOTO,
OTJIMYUTEIIbHBIE CBOMCTBA HA
KOMILIEKCHOM IIJIOCKOCTH
Beinaua 3agannii PI'P Ne 2 no

HKUUAM KOMNIEKCHOU
nepemenHou.

2.2

[Ipenen u HenpepbIBHOCTH (HYHKIIUU
KOMIUIEKCHOTO NTEPEMEHHOTO.
Huddepenumpyemocts. Y cnoBus
Komm - Pumana.

23

WuTerpan oT pyHKIMM KOMIUIEKCHOTO
nepeMeHHoro. Murerpainel ot
aHATUTHYECKUX QYHKIUN. TeopeMbl
Komm a5 ogHOCBSA3HOM 001acTH U 1151
CJIO)KHOTO KOHTypa. HTerpaibHas
¢dopmyna Komm. MHTerpansHoe
Mpe/ICTaBJIeHHE IPOU3BOIHOMN OT
aHAJTMTUYECKON (PYHKIIMU.

24

OyHKIIMOHAIBHBIC PSIIBI, CTETICHHBIE
psabl At QYHKIIUU KOMILIEKCHOTO
nepemenHoro. Teopema AGens. Pss
Teiinopa u Jlopana. O6nactb
CXOJIMMOCTH PSIOB B KOMITJICKCHOM
wiockoctu. Hynu u ocoOble Touku
aHATTUTHYECKON (YHKIINHU, HX
KJIACCH(UKALIMSL.

2.5

Teopust BEIYETOB, OCHOBHAS TEOpEMa O
BbIYeTaX. BEIUuciIeHe BEIUETOB
OTHOCHTEIIEHO OCOOBIX TOYCK.
Brruncnenune KOHTYPHBIX HHTCI'PaJIOB C
TTOMOIIIBIO BBIYETOB.




OnepaninoHHOE UCUHCTIEHHE.
Omnpenenenue npeobpazoBaHus
Jlamtaca. Ilonsitue opurunana u
2.6 | uzobpaxenus. CBoiicTBa 6 0 2 0 0 4
npeoOpazoBanus Jlannaca. Tabnuia
M300pakeHU I 2JIEMEHTAPHBIX

(O YHKIMIA.

O6parnoe peoOpazoBanue Jlamnaca.
PaznoxeHnue pamoHanbHOM qpodu Ha

2.7 | mpocreitmue. OnepaliMOHHBIA METOT 6 2 0 0 0 4
penteHus audhepeHnaIbHbIX
YpaBHECHHUH.
o KoHTpoabHOe TecTHpPOBaHME 1O 6 0 ) 0 0 4
KOMILIEKCHOMY aHAJHU3Y
HToro 108 18 18 72
3.3.  Coaep:xxaHue pa3aejoB JUCHHILINHBI
BBenenue

[Ipeamer, 3amaun M conepkaHue AUCHUIUIMHBL. OCHOBHBIE 3Tallbl Pa3BUTHS JIUCLMILIAHBIL.
CrtpyKTypa Kypca, ero MeCTO ¥ poJib B TIOJITOTOBKE CHEIUATNCTA, CBS3b C IPYTUMU JUCIUTIIMHAMM.

Pasznen 1. O0bikHOBeHHBbIE AU epeHunaTbHbIe YPABHEHUS

Tema 1. [IuddepeHnmansHbie ypaBHEHHS IIEpBOro ToOpsjaka. Bpemenue. 3amauw,
npuBojsAnIMe K AuQdepeHluranbHbIM YpaBHEHUSIM TMepBoro mnopsaka. OCHOBHBIE MOHSATUA
OOBIKHOBEHHBIX JTU(EpeHIINaTbHBIX YpaBHEHUI mniepBoro mopsaka. IlocranoBka 3amaun Kormm.
Teopema cyiiecTBOBaHHS W €IUHCTBEHHOCTH peimieHus. OOIiee M 4acTHOE pelieHus, oomuil u
YaCTHBIN UHTErpajibl. ['€OMETpUUECKHil CMBICI O0OIIEro HHTErpaa.

VYpaBHeHHsS] C pa3AeSAIONIMMUCS TEepEeMEHHBIMH, OJHOPOAHBbIE U depeHInaIbHbIe
ypaBHEHHS, YPaBHEHHUS B TOJIHBIX AuddepeHnnanax.

JIuneitHple N1.y. mepBoro nopsijika u ypaBHeHus bepHyinu. PeneHne TuHEMHBIX ypaBHEHHN
METOJIOM BapHalyy MPOU3BOJIBLHON MTOCTOSSHHOW, METOJIOM IPOU3BEICHUN bepHyun.

Tema 2. Jluddepennumanbapie ypaBHEHHS BbICIIMX mopsakoB. Dopmel  3anmcu
mudQepeHIanbHOTO YpaBHEHUs n-ro nopsaka. O6mee u yactHoe pemeHus. [locraHoBKa 3amaun
Koun, kpaeBoii 3anaun. IHTErprpoBanue METO10M MOHMKEHUS TTOPSAJIKA.

Tema 3. JIuneitnsie onHOpOIHBIE MU dEepeHIIHaTBEHBIE YPaBHEHUS 1 — To mopsaaka. O6mue
CBOICTBa pElIeHUH JIMHEHHBIX OJHOPOIHBIX AU(QEpeHInaTbHBIX YPaBHEHUH # — TO TMOPSJIKA.
[TonsTHe ¢GyHIaMEHTAIBHON CUCTEMBl PEHICHUN JTUHEHHOTO OJHOPOIHOTO Au(QEepeHIInaTHHOTO
YpaBHEHHUS 1 — IO MOPSAIKA, €€ MOCTPOCHHE IJI YPAaBHEHUHN C MOCTOSHHBIMU KOA((HUIIUECHTAMH.
XapakTepuCcTUYECKOe  ypaBHEHME. Bua  4acTHBIX  pELIEHMH  JIMHEMHOIO  OJHOPOAHOTO
muddepeHIManTbHOTO  YpaBHEHUST # — TO TMOpsAKa B 3aBUCUMOCTHM OT BHJA KOpHEH
XapaKTepUCTUUECKOI0 YPAaBHEHUSI.

Jluneitnbie HeoqHOPOIHBIE MU D EepeHIIaTbHBIE YPABHEHUS /1 — TO TIOPSAKA C IOCTOSTHHBIMU
kodpdunuentamu. Teopema o CTpyKType OOIIEro pemieHus TakuxX ypaBHeHHA. Meron moadopa
YaCTHOT'O pelIeHus (METO 1 HeONpeeIeHHbIX K0A()(DUIIMEHTOB) ISl pa3IMYHBIX CIICUATbHBIX BUI0B
IIPaBOM YaCTH.

Jluneitnble HeogHOpOAHBbIE Aud@epeHnanbHbIe ypaBHEHHUsS BTOPOTO Mopsiaka. Metox
BapHUallK IPOU3BOJIHBIX IOCTOSHHBIX.

Tema 4. Kpaesble 3aaun. 3agaun Ha COOCTBEHHBIC 3HAYCHUSI.

Tema 5. Cucrembl 0OBIKHOBEHHBIX AU(D(epeHInaIbHBIX ypaBHEHHH. OCHOBHBIC MOHSTHS.
HopmanbHbie cucTeMbl IMHEHHBIX OJHOPOIHBIX U HEOJAHOPOAHBIX UG (depeHIIMaTbHBIX YPaBHEHHI.

8




Perienne TUHEHHBIX OJHOPOAHBIX M HEOJHOPOJHBIX CUCTEM OOBIKHOBEHHBIX AM(QepeHIrnanbHbIX
YpaBHEHUH C MOCTOSIHHBIMU KO3(PPUIIEHTAMHU.

Pa3gen 2. KoMIIeKCHBIN aHAJIN3

Tema 1. [lonstue xkoMIuiekcHOro yucia. [IoHATHE KOMIUIEKCHOW TIOCKOCTH. Moayib u
apryMeHT KOMIUJIEKCHOTO 4ucia. Tpu ¢opMbl 3alucu KOMIUIEKCHOro uyucha. JleHcTBus Hax
KOMIUIEKCHBIMU YHCIIAMHU.

Tema 2. ®DyHKIMA KOMIUIEKCHOTO NlepeMeHHOro. [IpeacraBienne (yHKIIMU KOMIUIEKCHOTO
MIEPEMEHHOT0 KaK OTOOpakKeHMsI IUIOCKMX MHOXecTB. OCHOBHBIE 3JE€MEHTapHble (QYHKIIHMU
KOMIUIEKCHOTO NIEPEMEHHOT0, OTIIMUUTENBHBIE CBOWCTBA HA KOMIUIEKCHOM INIOCKOCTH.

Tema 3. Ilpenen u HempephlBHOCTh (DYHKUMHM KOMIUIEKCHOTO  IEPEMEHHOTO.
Huddepenunpyemocts. ¥YcnoBus Kommu - Pumana.

Tema 4. UHrerpanm oT (QyHKIWH KOMIUIEKCHOTO TEPEMEHHOTO. 3aBUCHMOCTH OT IyTH
uHTerpupoBanus. MHTerpansl oT aHamuThdeckux ¢yHkuuid. Teopemsl Komm st ogHOCBSI3HON
oOjacTu 1 171 cloXHOro KoHTypa. UHTerpansHast popmyna Komm. MHTErpansHoe npeacraBieHne
MIPOU3BOIHON OT aHATUTUYECKON (YHKIINU.

Tema S. OyHKuMOHANBHBIE PSAbI, CTENEHHbIE PAAbl A8 (QYHKIMM KOMIUIEKCHOIO
nepemeHHoro. Teopema AOens. Psaaer Teitnmopa u Jlopana. OOnacte CXOOUMOCTH DSJIOB B
KOMIUIEKCHOM miockocTd. Hynu u ocoOble Touky aHanmuTH4YeCKON (QYHKIMU, UX KIacCU(PUKAIUS.

Tema 6. Teopus BBIYETOB, OCHOBHAs TEOpPEMa O BbIYETAX. BbIlUKMCIEHHE BBIUETOB

OTHOCHUTEJIbHO OCOOBIX TOUYEK. BhIuncIeHre KOHTYPHBIX HHTETPAJIOB C IOMOIIBIO BHIYETOB.

Tema 7. OnepanuonHoe ucuucienue. Onpenenenue npeodpasopanus Jlamnaca. [Tonstue
opurmHaia u wu3o0OpaxeHus. CpoiicTBa mnpeoOpa3oBanusi Jlammaca. Tabmmma wu300pakeHU
3JIEMEHTAPHBIX (QYHKIHUHA.

O6parnoe mpeoOpaszoBanue Jlammaca. ®opmyna Memmmna. Pa3noxenue parmoHaTIbHON
npoOu Ha mpocteinme. OnepalroHHbIN MeTo | pereHus U depeHINaTbHbIX YPAaBHEHHUH.

3.4. Temaruka NpakTU4YeCKUX 3aAHATHHA MO JUCUUIIIIMHE
«ludpepeHuuajbHbie yPABHEHUS] M KOMILJIEKCHBIN aHAJIU3»

Ne Tema 3ansaTHA

/1

1 WuTerpupoBanne nuddepeHnuanbHbIX ypaBHEHUH] (J1.y.) IEPBOTo MOpPsAKa pa3IudHOIO
TUIA.

2 Pemiennie TuHEHHBIX OAHOPOIHBIX /1.y N-TO MOPsIIKA C MOCTOSSHHBIMU KO3 QULIMeHTaMHU.

3 Metonpl pelieHuss JUHEHHBIX HEOAHOPOAHBIX 1.y N-TO TMOpsSAKa € IOCTOSHHBIMU
K03 dHIMEeHTaMHU.

4 KpaeBble 3a1aun, 3aja4n Ha COOCTBEHHBIC 3HAYCHHUS.

5 Penienne HOpManbHBIX CHCTEM JI.Y.

6 KommuiekcHple uncna w jaedcTBust Haj HUMH. OCHOBHBIE AJIEMEHTApHBIE (YHKIUU
KOMIUIEKCHON IEPEMEHHOM.

7 JnddepennupoBanre 1 HHTETpUPOBaHUE (HYYHKITMHA KOMIICKCHOM TIEPEMEHHOM.

(o¢]

Psanpl B KOMILIEKCHOM 001acTH

9 OnepallMOHHBIA METOJ, PEIICHUS 1.V .

4. YuebHO-MeTOAMYECKOE U MHPOPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBHblie 10KyMeHTbI 1 'OCThI

1. ®I'OC 15.03.03. «IIpuxnagnas mexanuka».2021. [Ipuka3z Munobpuayku Poccun ot 09.08.2021
Ne729.



2. Axanemuueckuil yd4eOHBIH IUIaH 1O HampaBieHuto noarotoBku: 15.03.03 Ilpuknaanas
Mexanuka. [Ipoduis: [IporpammupoBanue 1 nu(poBbie TEXHOJIOTHH B IMHAMUKE U TPOYHOCTH.
®opma o0yuenus — ounas. 2026.

3. VYxka3 Ilpesunentra Poccuiickoit ®enepamuu ot 01.12.2016 No 642 «Ctparerun HaydHO-
TeXHoJIornueckoro passurtus Poccuiickoit denepanum».

4. Tlpuxa3z MunucrepctBa oOpasoBanusi 1 Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O6  yrBepxknaenun  [lopsaka  NpUMEHEHUS  OpraHM3alMsSMH,  OCYIIECTBISIOIIUMHU
00pa30BaTeNbHYI0 AESTENbHOCTD, EKTPOHHOTO 00YUYEeHHs, IUCTAaHIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTUH MpH pean3aiyu 00pa30BaTeIbHBIX IPOrPaMM».

4.2. OcHOBHAsl INTEPATYypa

1. JlaBpoB, U. B. Teopus QpyHKUuI KOMIUICKCHOW NepeMeHHOH : ydyeOHoe mocobue / U. B.
JlaBpoB, A. M. Tepemenko. — 3-e uza. ucnp. u aomn. — Mocksa : MUIT, 2022. — 176 c. —
ISBN 978-5-7256-0988-2. — Tekct : anekTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/309326. — Pexxum poctyna: mjs aBTOpHU3.
10JIb30BATENICH.

2. Munocues, B. b. Kypc marematuku Juisi TEXHUYECKUX BBICHIMX YYEOHBIX 3aBe/ICHUIN: yueOHOe
nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3y0koB. — 2-e¢ uzn., ucnp. — CaHkT-
[lerepOypr: Jlanb, 2022 — Yacte 3: [duddepeHunanbHple ypaBHEHHs. Y paBHEHUS
matemaTnuecko gusuku. Teopust ontummzanun — 2022. — 528 ¢. — ISBN 978-5-8114-
1560-1. — Texkcr: anexktpoHHbIil // Jlanb: anekTpoHHO-OMONMMOTEUHas cuctema. — URL:
https://e.lanbook.com/book/211358

4.3. JlonoJiHUTEJIbHAS JINTEPATYypPa

1. Hemunosuy, b. I1. Iuddepenunansusie ypaBHeHus : yuebHoe nocobue s By3os / b. I1.
HemunoBuy, B. II. MonenoB. — 6-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 280
c. — ISBN 978-5-8114-9441-5. — Tekcr : snekTpoHHBIH // Jlab : 3JEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/195426 — Pexum moctyma:
JUISL aBTOPHU3. TI0JIb30BATEINIEH.

2. IlanteneeB, A. B. Teopus ¢yHKIMA KOMIUIEKCHOTO II€PEMEHHOTO M OIEPAllMOHHOE
WCYHMCIICHUE B IPUMEpPaxX M 3aaayax : yueOHoe nocobue / A. B. Ilanrenees, A. C. SIkumoBa.
— 3-e usn., ucnp. — Cankt-IletepOypr : Jlans, 2022. — 448 ¢. — ISBN 978-5-8114-1921-
0. — Texkct : anextpoHHbId // Jlanp : snekTpoHHO-OMONMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/212138 (nara obpamienus: 18.06.2026). — Pexum gocryna: s
aBTOPU3. IIOJIb30BATEIICH.

4.4. DuekTpoHHBbIE 00pa3oBaTe/IbHbIC PECYPChI

[IpoBeneHue 3aHATUI W aTTecTalMii BO3MOXKHO B JHCTAHIIMOHHOM (popMaTte ¢ MpUMEHEHHEM
CHUCTEMBI IHCTaHIMOHHOTO oOydeHus yHuBepcutera (CI1O-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii «MaremaTruka» dJEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) no Bcem paszznenam
HPOTPAMMBI:.

Hazsanne D0P

HuddepennnanpHbie https://online.mospolytech.ru/course/view.php?id=4396
ypaBHEHHUSI

Teopus pynkumit komruiekcHoi | https://Ims.mospolytech.ru/course/view.php?id=1219
HEepEMEHHON U OlepaluoHHOe
WCUHCIICHUE

Pa3paborannbsie DOP BKIIOYAaIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
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https://lms.mospolytech.ru/course/view.php?id=1219

[Mopsimox mpoBeAeHus pabOT B AMCTAHIIMOHHOM (opMaTe YCTAaHABIMBACTCS OTACIbHBIMU
pacropspKeHUSIMU TTPOPEKTOpa Mo yueOHOM paboTe W/Wiiu IIEHTPOM y4eOHO-METOIUYECKON paboTHI.

Kaxnapiii cTymeHT oOecrieueH HWHIWBUAYaTbHBIM HEOTPAHHYEHHBIM JOCTYIOM K 3JIEKTPOHHOMN

OMOIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

WuTepHeT-pecypchl  BKIIIOYAIOT  y4EOHO-METOJMUECKUE MaTepuaibl B JJICKTPOHHOM BHJE,

IpeJicTaBICHHbBIE Ha caliTe mospolytech.ru B pasnene: «LleHTp MaTeMaTH4eCcKOT0 00pa30BaHUSDY

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

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

[Tone3ubie yueOHO-METOAMYECKUE U MHPOPMAITMOHHBIC MaTEPHAJIbI TIPEACTABICHBI Ha calTax:
http://fexponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeyeHp pecypcoB MHPOPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTu «HTepHeT» i OCBOCHUS

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

4.5. JIneH3N0OHHOE H CBOOOTHO PACIPOCTPaHsieMoe MPOrpaMMHOe o0ecriedeHHe

Ne| HammenoBanue | Pazpabortumk I[1O JlocTynmHOCTh Ccpuika Ha Enunblii peectp
(mpaBooOmanaTens | (JIMIEH3UOHHOE, POCCUNCKHX TIpOrpamMm JJis
) CBOOOJTHO OBM u b/l (npu Hamu4wm)
pacmpocTpaHseMoe
)
1 | Astra Linux | OOO JIuteH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase 1d=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInueH3noHHOe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 15

4.6. CoBpemeHnHble mpodeccHoHATbHBIE 0a3bI JAHHBIX U HH(POPMAIIUOHHBbIE
CIPABOYHbIE CHCTEMBI

Hepeqenb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX IJIl OCBOCHHUA TUCIHUIIJIMHBI:

HaumeHoBaHue Cchlika Ha pecypc JloCcTynmHOCTh

NudopmanuoHHo-cipaBoYHbIE CHCTEMBbI

JocrtymnHa B cetn
HNuTtepuer 6e3
OrpaHUYCHUN

https://stackoverflow.co

Stack Overflow
m/

Nudopmarnmonnsie pecypcol Cetn

Koncynsrantiloc http:// www.consultant.ru | Jloctymao

[Topran ®enepanbHbIX
TrOCYJapCTBEHHBIX http://www.fgosvo.ru. HoctymHo
00pa30BaTeNIbHBIX CTaHIAPTOB
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https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://exponenta.ru
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
http://www.consultant.ru

BBICHICTO O6paSOBaHI/I$I

J1eKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

Jlann https://e.lanbook.com/ HoctynHa B cetn
HNHuTtepHer 6e3
OTpaHUYCHUI

IPR Books https://www.iprbookshop | locTtymHa B cetn
.ru/ HHuTtepuer 6e3
OTpaHUYCHUI

IIpodeccnonanbubie 6a3bI JAHHBIX

baza naHHbBIX Hay4HOI http://www.elibrary.ru JoctymHo
3JICKTPOHHOU OMOJIMOTEKH

(eLIBRARY.RU)

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

HoJIMTeMaTHYeckas peepaTHBHO-
oubnmorpaduueckas u
HayKOMETpHUUECKast
(bubmmomeTpuyeckas) 6a3a qTaHHBIX

5. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne U CIUIIHHbI

MarepuanbHO — TeXHHYeCKas 0a3a yHHMBEpCHTETa O0ECIICUYMBACT MPOBEICHUE BCEX BUJIOB
3aHSTHHA, TIPEyCMOTPEHHBIX y4eOHBIM TUTAHOM, M COOTBETCTBYET JEHCTBYIOIIMM CAHUTAPHBIM H
MPOTHBOIOYKAPHBIM MIPAaBUJIAM U HOpMaM.

Kadenpa «Maremarnka» He pacmoyiaraet COOCTBEHHBIM ay TMTOPHBIM (DOHJIOM U HCTIOIH3yET
y4eOHbIC ayTMTOPHU U3 00IIero GoHAa YHUBEPCHUTETA.

[Tpu HEOOXOAMMOCTH JIJIsl IPOBEICHHSI HHTEPAKTUBHBIX MPAKTUICCKUX 3aHITHHA UCIIOJIB3YIOTCS
KOMITBIOTEPHBIE KJIACCHI YHUBEPCUTETA.

5. MeTtoanyeckue peKOMeHIaluu

6.1. MeToan4yeckue peKOMEHIAUM J1JIsl IPeENnoaaBaTeJIs
110 OpPraHu3auuu 00y4eHust

[Ipexne Bcero, ciemyeT oOpaTHTh BHUMAaHHE CTYJACHTOB Ha TO, YTO INMPAKTHYECKH BECh
M3y4yaeMblii UMU MaTepual SIBJISE€TCS IJii HUX HOBBIM, HE M3Y4YaBIIMMCSA B MPOrpamMMe CpeaHeu
rkosel. OTHAKO OH HE TpeOyeT KaKoH-I00 CriennaibHOM (JOTOTHUTEIHHOM ) TIOITOTOBKY U BITOJTHE
MOJKET OBITh YCIIENTHO U3yYeH, €CITH CTYJCHTHI Oy Iy T MOCeIaTh 3aHATHS, CBOSBPEMEHHO BBITTOJIHATh
JIOMAIITHKUE 3aJaHus ¥ TOJb30BaThCs (MPU HEOOXOAMMOCTH) CHCTEMOH TUTAHOBBIX KOHCYJIbTAIMHA B
TEYCHHE KaXKIOro cemecTpa. Bomenmme B Kypc AudQepeHIUaTbHBIX YpaBHEHUH pa3aeisl
SIBJISIIOTCS KJJACCUYECKUMH, B TO K€ BpPEMs OHM MPAKTUYECKH OPHUEHTHUPOBAHBI, TaK KAK HMEIOT
LIIUPOKOE PACIPOCTPAHEHHUE MJisi PEHICHUsT Pa3HOro poja 3aaad BHYTPU CaMOM MaTEeMaTUKH M
MPUKIIATHBIX 3a7a4. IX 0CBOGHHE TOMOKET CTY/ICHTaM JIOTHYECKH BEPHO, apTyMEHTHPOBAHO U SICHO
CTPOUTH YCTHYIO U MUCBMEHHYIO p€Yb, YCICIIHO MPUMEHSATh HAKOIJICHHbIC 3HAHUS JIJISl PEIICHHUS,
MPEXJIe BCETO, CTAaHAAPTHBIX 3a/1a4 B MPOPECCHOHANIBHON cepe nesATeTbHOCTH.
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HeoGxomumMo ¢ caMoro Havyana 3aHATHH pPEKOMEHIOBATh CTYJIEHTaM OCHOBHYIO U
JIOTIOJIHUTENBHYIO JINTEPATypy, @ B KOHIIE CEMeCTpa JaTh CIHUCOK BOIPOCOB Ui MOATOTOBKHU K
9K3aMEHY.

Ha nepBoM 3aHATHH MO JUCHUIUIMHE 00s3aTeIbHO MIPOMH(POPMUPOBATH CTYIEHTOB O BHJE U
(opmMe MPOMEXYTOUHOMH aTTeCTallMU M0 TUCIMIUIMHE, CPOKaX €€ MPOBEACHUS, YCIOBUAX JOMycKa K
MIPOMEXYTOUYHOM aTTeCTalluH, IPUMEHSIEMBIX BIIaX MPOMEKYTOUYHOTO KOHTPOJIS.

W3noxxeHne TEOPETUYECKOTO MaTepuala JIOJKHO COMNPOBOXKIATHCS WIUIFOCTPATUBHBIMU
MpUMepaMu, TIIATEIbHO OTOOpAaHHBIMU IpernojaBaTesieM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQJIKM TIpU PEIICHWU 3aJa4d HE OTBJIEKAIM OT IJIABHOTO: OCMBICIEHMS MJIEU U CYTH
npuMeHsieMblx MeTonoB. CienyeT Bcerjga yKasblBaThb IMPUMEPHl MPAKTUYECKOTO MPUMEHEHHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YPAaBHEHUN U (POPMYIL.

[IpakTuueckue 3aHATHS JOJDKHBI OBITH OpPraHM30BaHbI IMpENojaBaTesieM TakKuM o0pa3om,
9TOObl  OCTAaBAaJOCh BpEeMs Ha MEPUOAMYECKOE BBIIOJHEHHE CTYACHTAMH  HEOOJbLION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH JJIs1 IPOBEPKU YCBOEHUS U3JI0’KEHHOTO MaTepHara.

[IperonaBaTens, BeAyIIMH MNPAKTUYECKHE 3aHATHSA, JOJDKEH COIJIACOBHIBaTh Y4eOHO —
TEMaTUYECKUH IIJ1aH 3aHATHH € JIEKTOPOM, UCIIOJIb30BaTh €AUHYIO CUCTEMY 0003HAUECHUH.

[IpenoaBaTento cieayeT A0OMBATHCS CHCTEMAaTHUYECKOW HEMpepbIBHOM pabOThl CTYJICHTOB
B TE€YEHHE CEMECTpa, HEOOXOIUMO BBIABIATH CHIIbHBIX CTYJACHTOB U NPUBJEKATh UX K HAYyYHOU
paboTe, K y4acTUIO B pa3HOT0 poJia OJIMMIINAIaX U KOHKypCax.

CTyZeHT JOKEH OIIYIIAaTh 3aMHTEPECOBAHHOCTh MPEINOoiaBaTessl B JOCTHKEHUHU KOHEYHOIO
pe3yibTara: B IPHOOPETEHNN 00Yy4aOIMMHCS POYHBIX 3HAHUH, YMEHUH U BIIaJIeHUs HAKOIIJICHHOM
nH(popMalre A peleHus 3a1ad B 1po(ecCuOHATBbHON e TEIbHOCTH.

6.1.1. Oopa3oBaTe/ibHbIE TEXHOJIOTHH

[IpoBenenne 3aHATUI W aTTecTalMii BO3MOXHO B JMCTAaHIMOHHOM (opMaTe C MpPUMEHEHHEM
CHUCTEMBI TUCTaHIIMOHHOTO 00yueHus: yauBepcuteta (C1O-LMS) Ha ocHOBe pa3pabOTaHHOTO
Kadenpoii «MaTtemaTHKay 3JIEKTPOHHOTO oOpasoBaTenbHOrO pecypca (DOP) mo BceM pasnenam
porpamMMmsl (cM. 11. 4.4).

[Topsimox mpoBeneHus: paboT B JUCTAaHIIMOHHOM (hopMaTe YyCTaHABIMBAETCS OTACIHHBIMHU
pacnopsKeHUSIMH IIPOPEKTOpa Mo yueOHO paboTe U/UiTu LIEHTPOM y4eOHO-METOINYeCKOi paboThlI.

6.2. MeTtoauyeckue yKazaHus AJis 00y4ar0IMXCH 110 OCBOCHUIO
AUCHHUILTHHBI

Pa3znen: o0bikHOBeHHbBIE MU depeHIMATBHbIE YPABHEHUS

N3zyuenne nuddepeHnnaibHbIX YpaBHEHUH IMEET BaKHeHIee 3HaYeHNE B MAaTeMaTHIECKOM

MOJroTOBKE HMHXXeHepa. OObACHAETCS 3TO TeM, 4TO JU(depeHINaIbHbIE YPABHEHUS MPEICTABIISAIOT
co00i MaTeMaTU4eCcKre MOJEITH CaMbIX Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUH, TaK KaK UX PELICHUS
MO3BOJISIOT ONHUCATh 3BOJIOLMIO U3YyYaeMOro MpoIecca, XapakTep MPOUCXOIAIINX ¢ MaTepUaIbHON
CUCTEMOM U3MEHEHUH B 3aBUCUMOCTH OT IIE€PBOHAYATIBHOI'O COCTOSIHUSI CUCTEMBI.
OTnuuuTesbHOE CBOMCTBO UG GEpEeHIMANbHBIX YPAaBHEHUM COCTOMT B TOM, YTO IpU HX
WHTETPUPOBAHUHM OOBIYHO TMOJIydaeTcss OECUHMCICHHOE MHOXKECTBO peuieHud. Jlnsg ypaBHeHus
[IEPBOTr0 IMOpsAKAa 3TO MHOXKECTBO OIMCHIBAETCA OAHON HPOM3BOJBHOW IOCTOSSHHOH. YTOOBI
BBIJICIUTH U3 OECKOHEYHOTO MHOXKECTBA PEIICHU TO, KOTOPOE OMMUCHIBAET UMEHHO JaHHBIN MPOIIECC,
HE00X0MMO 3a/laTh JONOJHUTENbHYI0 WH(QOPMALMIO, HANpUMeEp, 3HaThb HAYAJIBHOE COCTOSHHUE
npouecca. Takoe IO0NOJHUTENBHOE YCIOBUE Ha3bIBAETCSI HAYAJIbHBIM YCIIOBUEM.

3amada MHTErpUpOBaHUs TU(PHEPEHIINATBHOIO YpaBHEHHs NIEPBOr0 MOPsIKA COBMECTHO C
HavyaJIbHbIM YCJIOBUEM Ha3bIBa€TCsl HAYAJIBHOM 3adauel win 3agadueid Komm.

st muddepeHImanbHbIX YpaBHEHUH TIEPBOTO MOPSIAKA CISAyeT pa3audaTh olIee, 4acTHOE
1 0co0oe pelIeHus, a TakxKe OOLIHiA, YaCTHBIN U 0COOBI HHTETPAIBI.
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IIpy MHTErpUpOBaHUM ypaBHEHUI IEPBOr0 MOPSAJKA HAIO0 IPEXkKAE BCErO ONPEIEIUTH THII
ypaBHEHHS, a 3aTeM YK€ NPUMEHUTh TOT WM MHOW MeToJ peweHus. Hano o6s3aTeabHO OCBOUTH
NpoLeypy HpPHUBENCHUS YpPAaBHEHUS IIEPBOrO TOpsSAKAa K YPaBHEHUIO C pa3fclIEHHBIMU
MEPEMEHHBIMH, TaK KaK MMEHHO TaKue YpaBHEHUSI MOYKHO HEMTOCPEICTBEHHO HHTETPUPOBATh.

Jlns muddepeHManbHbIX YpaBHEHUI N — ro Mopsi/ika 00s13aTeIbHO 3HaTh TIOCTAHOBKH 3a7a4l
Komu, kpaeBoit 3a1auu, 3aa4i Ha COOCTBEHHBIE 3HAYCHUSI.

B teme, nocBsieHHOM TMHEHHBIM AU depeHnnanbHbIM YpaBHEHUSIM N — IO TOPsIIKA, HAJ0
3HAThb TEOPEMBI O CTPYKTYpe OOLIETo pelieHus: OAHOPOAHBIX M HEOJHOPOIHBIX YPAaBHEHM, TaK KaK
OHHU YKa3bIBAIOT MyTh MOCTpoeHHs oOmiero pemieHus. OOpaTUTh BHUMaHHE Ha TO, YTO PELICHHE
JUHEHHBIX OJHOPOAHBIX AU(QEepeHInaIbHbIX YPaBHEHMH N — IO MOpSAAKAa C MOCTOSHHBIMU
KodpuureHTaMu He TpeOyeT MHTErpUPOBaHUSA, a CBOAMUTCS K YHUCTO anredpamdeckoil mpobieme
HaXO0XJIEHHUS KOpPHEH COOTBETCTBYIOILEIO XapaKTEpUCTHUECKOro ypaBHeHHd. Hano 3Hath BuUA
YACTHBIX PEIICHUH JIMHEHHBIX OJHOPOIHBIX AU (depeHInaNbHBIX YpaBHEHUH N — IO HOpsaKa ¢
MIOCTOSIHHBIMU K03(pPHIIEHTaMU B 3aBUCUMOCTH OT BUJa KOpPHEN XapaKTepUCTHUECKOI0 YpaBHEHHUS.

Hano 4eTko ysICHUTH alropuTM MOCTPOEHUS YAaCTHBIX PEUICHUM JTMHEMHBIX HEOIHOPOAHBIX
nuddepeHInaIbHbIX YPaBHEHUH METOIOM No100pa (METOAOM HEONpeesIeHHBIX KO (OULINEHTOB),
0o0paTUB BHUMaHHUE HA TO, YTO B 3TOM CIIyyae BH]l YACTHBIX PELICHUH HEOJHOPOTHOIO YpaBHEHUS
COOTBETCTBYET MO CTPYKTYPE 3aJJaHHOW MPABOM YaACTH.

Pa3nesn: koMILIEKCHBIN aHAJIN3

B ostom pazgene, mpexiae Bcero, Haa0 IOHATh, YTO KOMIUIEKCHOE YHCIO SIBUJIOCH
pacmupeHreM TIOHATUS JEHCTBUTENBHBIX YHWCEN, 3HAaTh OIpeaeieHHe U Tpu (GOopMbl 3amucu
KOMIUIEKCHOTO ~ YHCJIa, F€OMETPUYECKYI0 HHTEPHPETALUI0 KOMIUIEKCHOTO 4YHClia U B3aUMHO-
OJIHO3HAYHOE COOTBETCTBHE MEXKJYy MHOXECTBOM KOMIUIEKCHBIX YHCEI U MHOXECTBOM TOYEK
KOMIUIEKCHOW IUIOCKOCTH. KOMIUIEKCHBIE 4YHClIa MOKHO H300pa)kaTh C IOMOIIbIO BEKTOPOB Ha
KOMILIEKCHOM M10cKOCTH. [103TOMY onepanuu ciokeHusi U BBIUUTAHUSI KOMIUIEKCHBIX YUCET MOTYT
OBITH CBEJICHBI K ONIEPAITUSM CIIOXKEHHUS U BBIYUTAHUSI COOTBETCTBYIOIINX BEKTOPOB.

Hano 3Hate M yMeTb BBINOJHATH ONEPAlMM YMHOKEHHUS, [IE€JICHUS, BO3BEACHUS B
MOJIOKUTEIBHYIO CTENEHb KOMIUIEKCHBIX YMCEJ, 3allMCaHHbIX B TPUTOHOMETpUYecKoil (opme,
W3BJICYCHHS KOPHS N-0M CTENIEHN W3 KOMIUIEKCHOTO YHCIIA.

OOpatuth BHUMaHUE HA TO, YTO MHOXECTBO KOMIUIEKCHBIX YHUCEI SIBISETCS 3aMKHYTHIM, TO
ecTh Jr00as anreOpamdeckasl onepars HaJ KOMIUIEKCHBIMU YHCIaMU HE BBIBOAMT 3a MpPEeibl
00J1acTH KOMIUIEKCHBIX YHCEN.

BaxxHo ocMbICTUTh MOHATHE (PYHKIMHM KOMIUIEKCHOW TEPEeMEHHOW Kak OTOOpakeHUS
IUIOCKMX MHOXXECTB (MHOXKECTBA 3HAYEHMH KOMIUIEKCHOTO apryMeHTa Ha MHOXKECTBO 3HAYEHMM
¢byHKIMu). OTa reoMeTpuueckas TPaKTOBKa B 3HAYUTENHHO Mepe ompezenseT 3¢h(eKTUBHOCTh
METOZIOB TEOpUH (YHKIHI KOMIUIEKCHON TEPEeMEHHOM, TaK KaK OKa3bIBAE€TCS, YTO BO MHOTHUX
CIIydJasixX MPH pPelIeHu  3a1a4 A5t 006JacTei crioxkHoi hopmel (Hampumep, mpouiib Kpblia camojeTa,
OTBEpPCTUE HEKPYTOBOU (DOPMBI ¥ T.I1.) MOKHO OTOOPA3UTH 3aIaHHYI0 00JIACTh CIIOKHOTO OYePTaHUS
Ha o0yacTh MpocToi GopMbl (Hampumep, Ha €AUHUYHBIA KpYT), Ui KOTOPOM COOTBETCTBYIOIIAS
3a/1a4a UM yXKe pelieHa, WK PelieHue HaX0AUTCs JOCTATOYHO MPOCTO.

Hago ycBouTh, uYTO He BcsKas (QYHKIHMS KOMIUIGKCHOW TEpEMEHHOU SIBISIeTCA
muddepeHpyeMoid, HO €CIH JUIsi Hee BBIOIHAIOTCS HEOOXOAMMOE M JIOCTATOYHOE YCIOBHUS
muddepenuupyemoctu (ycnous Komm — Pumana), To oHa obOnagaer psiioM 3aMeuyaTeNbHBIX
CBOMCTB.

Hanpumep, BenuyrHa UHTErpasia OT aHAIUTUYECKOW (YHKIIUU HE 3aBUCUT OT (POPMBI MTyTH
WHTETPUPOBAHUS, A OMPEACNACTCS JHIIb €ro HavYaJbHOW M KOHEYHOM TOYKaMH, MHTETpal IO
3aMKHYTOMY KOHTYPY OT aHaJTUTHUECKON (YHKIIMH paBeH HYJIIO.

Hano 3HaTh HEeHTpanbHYIO (OpMyIly TEOpUH aHATUTHYECKUX (DYHKIMA — WHTETPaIbHYIO
¢dbopmyny Komwu (oHa mMO3BONSET HAXOAWTh 3HAYECHUS AHATUTHUYECKOW (QyHKIMH B JTHOO0H
BHYTpPEHHEH TOUKe IByMEpHOI o6sacTu 1o e€ 3HaueHusM Ha rpanune C. TeM cambIM, 110 CYLIECTBY,
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MIOHMIKAETCSl Pa3MEPHOCTh PEIIAEMOM 3aJauM) U YMETb NPUMEHATh €€ U OCHOBHYIO TEOpPEMY O
BBIYETAX K BBIYUCIICHHUIO KOHTYPHBIX HHTETPAJIOB.

IIpu u3yueHuu oneparioOHHOr0 UCUUCIIEHHS HAJI0 MOHATh €0 OCHOBHYIO UJCHO: IEPEXO]] OT
neicTBuil Haj (QyHKUMAMHM AEMCTBUTEIBHOW NEPEMEHHOM - OpHUrMHANIOB K Oojee MPOCThIM
JecTBUAM Haj u3oOpakeHusiMU 3TuX ¢yHkuuid. Hago 3HaTh cBoiicTBa mpeoOpa3oBanus Jlamnaca,
a N5 BBINOJHEHUS oOpaTHOro mnpeoOpazoBaHus Jlammaca OCBOUTH MPOLENYPY PpasioKEHUs
panMoHaNIbHBIX Jpo0eit Ha mpocTelIune.

OTmeTM B 3aKIIOYEHHE, YTO YCHEIIHOe W3y4YeHHE AMCLUUIUIMHBI, NPHOOpEeTeHne
HEOOXOUMBIX KOMIETEHIMH, YMEHUI 1 HABBIKOB BJIa/ICHUs] MAaTEeMaTHUYECKUM anmnapaToM Tpedyer
OT CTYJICHTOB OOJIBIIION CaMOCTOSITENIbHOU paboThl. OOpaTUTE BHUMAHHUE, YTO KOJUYECTBO YacOB,
OTBOJIUMBIX Ha CaMOCTOSITEJIbHYIO pabOTy B COOTBETCTBMU C yU€OHBIM IUIAHOM, PAaBHO WIIM, Kak
MpaBUIIo, OOJIBLIE YACOB, OTBOJMMBIX Ha BCE BUJIbI Ay JUTOPHBIX 3aHATHIA.

7. OHJA OLEHOYHBIX CPEACTB

7.1.  Memoovt KOHMPONA U OUEHUBAHUA PE3YILMAMOE 00YYEeHUA

JUisi KOHTpOJIS YCIEBAa€MOCTH W KadyecTBa OCBOEHUS TUCLMIUIMHBI HAcTOSIIEH NporpaMmoin
IIPEYCMOTPEHBI CIIETYIOIINE BUIbI KOHTPOJIS:

— KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYIIHI KOHTPOJIb);

— MPOMEXKYTOYHAs arTecTalus (9K3aMeH).

HanmenoBaHue

KOHTPOJIA Kpatkast xapaktepucTuka KOHTPOJIS
pe3yabpTaToOB pe3yNbTaToOB 00yUYEHUS

00yUeHHMS

Bun xoHTpOnA
Ne /it pe3yabTaTOB
00yueHus

OO6yuaronuiics B TEUEHHUE cemecTpa
PacuerHo- CaMOCTOSITEJIbHO BBINOJIHAET Psii  PacyeTHO-
1 rpaduueckas Texymui rpaduyeckux pabotr mno Teme paszzaena. llpu
pabora IIPOBEPKE IMPENOAABATENb OLICHUBAET KaueCTBO
oopmiIeHH s, TPAaBUIIBHOCTh PAacUyeTOB.

Pemenue KOHTPOJIbHOU paboThI
OCYIIECTBIISIETCS. Ha TIOCJEIHEM 3aHSATUU
n3yyaeMoro paszaena. KourtponbHas pabora
Texyuuit BBITIOJIHSIETCS WHINBUAYATHHO KaKIbIM
ctyneHtoM. [lpu mpoBepke mpernoaaBareib
OLICHHMBAET MPaBWIBHOCTh  MPOU3BEIECHHBIX
pacyeToB.

D) KoHnrtposbnas
pabota

TectupoBaHue MPOBOAUTCA Ha IOCIEIHEM
3aHATUM M3y4aeMoW TeMbl. TecTupoBaHue
OCyIlIeCTBIseTCs, MO0  HpU  HOMOILU
3 Tecr Texymui KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHHS, JHOO
C UCIIOJIb30BAaHUEM BBIJIAHHBIX TECT-3aJaHUHN Ha
OyMa)kHOM HocuTene. B pamkax tecTupoBaHus
IIPOBEPSETCS] 3HAHUE TEOPETUUECKOM Oa3bl.

[IpomexyTouHas arrectanusi oOydaroluxcs B
¢dopme SK3aMeHa MPOBOAMTCA MO pPe3yibTaTam
BBIMIOJIHEHUS] BCEX BHJIOB Y4YeOHOH paboThl,
IIPESYyCMOTPEHHBIX YUEOHBIM IJIAHOM 110 JAHHOM
JUCHMIUIMHE,  OpU  3TOM  YUHUTHIBAKOTCS
4 OK3aMeH [IpoMexyTOUHBIN | pe3yJabpTaThl TEKYLIErO0 KOHTPOJIS YCIIEBAEMOCTH
B TedeHHe ceMecTtpa. OLEHKa  CTENEHU
JOCTIKEHUsI  OOy4YaroUMMHUCS — IUIAHUPYEMBIX
pe3ynbTaToB  OOydyeHuss 1O  JUCIUIUIMHE
IIPOBOAMTCS IPETIOAABATENEM, BETYILIUM 3aHATHS
10 JHMCLUHUIUIMHE METOAOM SKCIIEPTHOM OILICHKH.
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«XOpotIo»,

[Io wroramMm npPOMEKYyTOYHOM AaTTECTALlMKU IO
JUCLUIIIMHE BBICTABIISICTCS OLICHKA «OTIUYHOY,
«YIOBIIETBOPUTEIBHO»
«HEYAOBIETBOPUTEILHO.

U1

7.2

IHlIxkana u kpumepuu oyeHusanus pe3yibmamos ooyuenus

[lokazarenem oleHMBaHUS KOMIIETEHIMH Ha pPa3jIMYHBIX 3Tanax HX (QOpMHUpPOBAHUS SBISIETCA
JOCTIKEHHE 00yUYalONIMMUCS TIAHUPYEMBIX Pe3yJIbTaTOB O0YYEHHUS IO AUCHUIUINHE (MOYJIIO).

KpuTtepun oneHuBaHusi

IHoka3zartennb
HeynoBieTBOpUTEIBLHO | YIOBJETBOPHUTEIbHO Xopomio OT1iaun4Ho
3HATh: OO6yuarommiicst OO0yuarommiicst O6yuarommii | OOyvaronu
TEOPETUYECKHUE | IEMOHCTPUPYET MOJHOE | JEMOHCTPUPYET cst ics
OCHOBBI OTCYTCTBHE MU HEIOJIHOE JIEMOHCTPHUPY | IEMOHCTPHU
muddepeHran | HeIOCTATOYHOE COOTBETCTBUE €T YaCTUYHOE | pyeT
BHBIX COOTBETCTBUE CJIEIyIOIIMX 3HAHUM: | COOTBETCTBHE | MOJHOE
YpaBHEHUH U CJIETyIOIIMX 3HAHUM: TEOPETUUECKHE CIIEAYIOINUX | COOTBETCTB
KOMILJIEKCHOTO | TEOPETHUECKUE OCHOBBI | OCHOBBI 3HaHUl: ue
aHajau3a. nuddepeHIaTbHBIX nudPepeHINAIBHBIX | TEOPETUYECK | CISTYIOIINX
YpaBHEHUH U YpaBHEHUH U 1€ OCHOBBI 3HAHWM:
KOMIUIEKCHOTO aHaJIM3a. | KOMIUIEKCHOI'O muddepeHIy | TeopeTudec
aHanms3a. aJIbHBIX KHE OCHOBBI
ypaBHeHul 1 | auddepeHit
KOMIUIEKCHOT | HAJIbHBIX
0 aHa/IMu3a. YpaBHEHUNU
Honyckatorc | u
s KOMIUIEKCH
HE3HAaYUTeNlb | Oro
HBIC OIIMOKH, | aHaJIM3a.
HeToyHocTH, | CBOGOIHO
3aTpyJHEHUS | OIepupyer
npu npuoOpereH
AQHAJIUTUYECK | HBIMH
ux 3HAHUSAMU.
ornepanusx.
yMeTb: OO6yuaromumiics He ymeer | OOyuaromuiics Ob6yuatrommii | OGyuarouu
pemaTh 3aja4d | MU B HEJOCTATOYHOMN JEMOHCTPUPYET cs ucs
U YOPaXHEHUS | CTENEHH yMEeT: HETOJIHOE JEMOHCTPHUPY | JEMOHCTPH
UCIIONB3YS pemaTth 3a1a4u u COOTBETCTBUE €T YaCTUYHOE | pyeT
OCHOBHBIE YOPaXHEHUS UCTIONb3Ysl | CIEAYIOMIUX YMEHUN: | COOTBETCTBHE | MOJHOE
METO[IBI, OCHOBHBIE METO/IbI, pemare 3aa4u u CIIEAYIOINUX | COOTBETCTB
W3YyYCHHBIE B W3YyYEHHBIE B Kypce YOpaKHEHUS YMEHHI: ue
Kypce b hepeHIHaTbHBIX UCIIOJIb3YSl OCHOBHBIE | pemniaTh CJIe Ty IOIINX
muddepeHIman | ypaBHeHHN U METO/bI, U3YYCHHBIC B | 3a/1a4H U YMEHUH:
BHBIX KOMILJIEKCHOTO aHaju3a. | Kypce yOpaXHEHUs | peuarb
yYpaBHEHUI U mubdepeHIMaNbHBIX | UCTIOIB3YS 3aa4u U
KOMILUIEKCHOTO YpaBHEHHI U OCHOBHBIE yYOpaXHEHH
aHanusa. KOMILIEKCHOTO METOJIBI, s
aHaIn3a. U3yUYEHHBIC B | UCTIONB3YS
Jomyckatores Kypce OCHOBHBIE
3HAYUTEIbHBIC nuddepeHu | METOIbI,
OIIMOKH, TIPOSIBIIICTCS | alTbHBIX U3y4eHHbIC
HEZ0CTaTOYHOCTh ypaBHEHHI U | B Kypce
YMEHHH, 10 pALY KOMIUIEKCHOT | muddepeHin
MoKa3aTesen, 0 aHajIu3a. HaJIbHbIX
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oOyyaromuics YMenus ypaBHEHUI
UCTIBITHIBACT OCBOCHBI, HO | H
3HAYUTENbHbIE JIOTTYCKAIOTCS | KOMIUIEKCH
3aTpyIHEHUS MpU HE3Ha4YuTellb | Oro
OTICpUPOBAHUN HbIC OIIMOKH, | aHAJU3A.
YMEHUSIMU TPU UX HeToyHoCcTH, | CBOOOAHO
MEPEHOCE HAa HOBBIE 3aTpyJHEHHUS | OMEepUpyeT
CUTYyaIliH. npu npuoOpeTeH
AQHATUTUYCCK | HBIMH
ux YMEHUSIMH,
oreparusx, MPUMEHSIET
nepeHoce UX B
YMEHHUH Ha CUTYyaLUAX
HOBBIE, MOBBILIEHHO
HeCTaHAapTH | U
bI€ CUTYAlIUU. | CJIOKHOCTH.
BJANETh: OO6yuaromuiicst He | OOyyaronuiics B O6yuarommit | OOyyaronu
HaBBIKaMU BIIQJICET WA B | HEIOCTATOYHOM Csl YACTUYHO | Hcs B
MPUMEHEHUS HEJOCTAaTOYHOW CTENEHH | CTETIeHU BJIaJCeT: BIIQJICET: MOJTHOM
nuddepernuan | BuaaeeT HaBBIKAMHU HaBBIKAMHU obbeme
BHBIX HaBBIKAMU IPUMEHEHHUS | IPUMEHEHUS NPUMEHEHHS | BIIAJICeT:
YpaBHEHUH U QG depeHIaIbHbIX muddepeHManbHbIX | AU depeHnn | HaBbIKaMH
KOMIUIEKCHOTO | YpaBHEHMI U yYpaBHEHUI U aJbHBIX MPUMEHEHU
aHanM3a K KOMIUIEKCHOTO aHaIM3a K | KOMIUIEKCHOTO YpaBHEHHUI U | s
€CTeCTBEHHOHA | €CTECTBEHHOHAYYHBIM aHaJm3a K KoMmIuiekcHor | auddepenn
YYHBIM (pusnyeckum u €CTECTBCHHOHAYYHBIM | O aHAllM3a K | HAJbHBIX
(pusuueckuM U | TEXHUYECKHUM) 3aaadaM. | (pusnyueckum u €CTECTBEHHO | ypaBHEHUU
TEXHUYECKHUM ) TEXHUYECKUM ) Hay4YHBIM u
3ajayam. 3aja4am. (pu3ruecKkuM | KOMITJIEKCH
OO6yuarommiics u Or0 aHajIn3a
UCIIBITHIBACT TEXHUUYECKUM | K
3HAYUTEINIbHbIE ) 3a1a4am. €CTECTBEHH
3aTpyIHEHUS TIPU HaBbiku OHAYYHBIM
MPUMEHEHUY HABBIKOB | OCBOEHBL, HO | ((pu3ndecKu
B HOBBIX CUTyallUsIX. | JIOIMYCKAIOTCS | M H
HE3HAYUTENIb | TEXHUYCCKH
HBIC OIMMOKHU, | M) 3aja9aM.
HeTouHOoCTH, | CBOOOIHO
3aTpyJHEHUS | IPUMEHSIET
pH MOJTyYCHHBI
AQHAIMTUYECK | € HABBIKH B
ux CUTYaIUAX
oreparusx, MOBBILIEHHO
TepeHoce 51
YMEHHUH Ha CII0KHOCTH.
HOBBIE,
HECTaH/IapTH
bIC CUTYAIIHH.
IIkajia onleHUBAHUA TEKYIEro KOHTPOJISI.
HaunmenoBanue kKoHTpOIIs I
Kaja OlICHUBAHUS Onucanue

pe3yJIbTaTOB 00YUYCHHUS

PacuetHo-rpaduyeckas pabora

OtanuHo - PaboTa ciana B
CpPOK, pacueTHas u
rpaduyeckas 4acTu
BBITIOJTHCHBI BEPHO, JTHOO

3aganue Ha PI'P BoigaeTcs Ha
MIEPBOM 3aHATUU
COOTBETCTBYIOILIETO pa3jeiia
IUCLUMIUINHEL U CAAETCS IO
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MUMEIOTCS HEI0UEThI, HE
BJIMAIOIIYE HAa KOHSUHBIN
pe3yibTar.

Xopomuio - pacyeTHas 4acTh
BBITIIOJTHEHA BEPHO, B
rpaduUecKoil yacTu ecTb
3aMEYaHUs

Y 10BIIETBOPUTEIIHHO - B
pacyeTHOM YacTH €CTh
3aMEYaHMsl, METO/T
BBITIOJTHEHUS TpauuecKon
4acTH BBIOpaH BEPHBIM
HeynosnerBopurensHo - B
pacueTHOi U rpapuUecKoit
4acTsX €CTh rpyObIe
3aMEYaHMsl.

OKOHYaHHUH U3YYEHUS
COOTBETCTBYIOLIETO pa3aena
mucnuiuinHel. PI'P noimkHb!
OBLITH BBIIIOJIHEHEI 1

0 OpMIICHBI B COOTBETCTBHH C
TpeOOBaHUSIMU METOUIECKIX
yKa3aHu# Kadeapsl.

Konrponsnas padora

OtnnuHo - PaboTa BeICOKOTO
Ka4yecTBa, YPOBEHb
BBHITIOJTHEHHS OTBEYAET BCEM
TpeOOBaHUSIM, TEOPETUUECKOE
coJiepKaHne Kypca OCBOSHO
MOJIHOCTHIO, 0€3 POOEIIoB,
HEOOXOMMbIE IPAKTHUECKHE
HABBbIKU pabOThI C OCBOCHHBIM
MaTepuaioM c(hOPMHUPOBAHEI,
BCE MPETYCMOTPEHHbIE
porpaMMoii 00yueHus
yueOHbI€ 3a/JaHUS BBIOIHEHBI,
100 HEKOTOPbIE U3
BBITIOJTHEHHBIX 3a/IaHUN
coJiep>KaT He3HAUUTETIbHbIC
OLIMOKHU

Xopouio - YpoBeHb
BBHITIOJTHEHUS pa0OThI OTBEYAET
OOJBIIUHCTBY OCHOBHBIX
TpeOOBaHUM, TEOPETUYECKOE
coJiepKaHne Kypca OCBOSHO
4aCTUYHO, HO MPOOEITHI He
HOCSIT CyIIIECTBEHHOTO
Xapakrepa, He00X0/IMMbIe
MPAKTUYECKIE HABBIKUA PAOOTHI
C OCBOCHHBIM MaTepUaIoM B
OCHOBHOM C()OPMHUPOBAHBI,
HEKOTOPBIC BUIBI 33JTAHUI
BBITIOJIHEHBI C OIIUOKaMHU.

Y 10BIETBOPUTENHHO -
TeopeTnueckoe coaepkaHue
Kypca OCBOCHO YaCTHYHO,
HE00XOIMMBIE TIPAKTUIECKHE
HABBIKU pa0OTHI HE
c(hopMHUPOBaHBI, OOJBIITUHCTBO
MIPETyCMOTPCHHBIX
IIPOrpaMMoOMH 3aJJaHui He
BBHITIOJTHEHO; TIPH
JIOTIOTHUTETILHOM
CaMOCTOSITEJIbHON paboTe Haf
MaTepHaioM Kypca BO3MOKHO
MOBBILIICHUE Ka4eCTBA

3amuTa TeMbl BKIIIOYAET
pelieHue 3aa4 B ayIUTOPUH B
TEUEHUE OJHOM Maphl U
MIPOXOMT TOCTIE U3YICHHS
COOTBETCTBYIOIIETO

paszaena. bunersl coCTOAT U3
BOIIPOCOB, MO3BOJISFOIINX
OIICHUTH CHOPMHUPOBAHHOCTH
KoMmeTeHui. Ha oTBeTHI
oTBoaMTCA 1,5 yaca.
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BBITTOJTHEHUS YI€OHBIX
3aJlaHuM.
HeynosneTBopuTenabHO -
Teoperudeckoe copepkaHue
Kypca He OCBOEHO,
HE00XO0IMMBbIE IPAKTUYECKHE
HaBBIKU PabOTHI HE
c(hopMHUPOBAHBHI,
IIPEelyCMOTPEHHbIE
IIPOrpaMMoOM 3ajaHus He
BBINOJIHEHbBI

TectupoBanue Mo MpoIeHHON
TEME

Tect conepxut 20 3a1aHUM,
IIPaBUJIBHBIN OTBET Ha 1
3aJlaHuE COOTBETCTBYET 1
6amry. Bpems tectupoBanus -
30 munyT. CTYaEHTY
IIPEIOCTABIISAETCS ABE MONBITKH
JUTsI TIPOXO’KJIEHUS TECTA.
MaxkcumanbHast OLIeHKa 3a TeCT
- 20 6amnoB. Tect cunraercs
YCHEIIHO MPOUIEHHBIM, €CIIH
CTyIeHT jan He meHee 60%
MIPaBUJIbHBIX OTBETOB (HaOpa
He MeHee 12 6aoB).

TectupoBanue
OCYIIECTBIISIETCS, TMO0 pH
MOMOIIY KOMIIBIOTEPHOM
CHCTEMBI TECTUPOBAHUS, THO0
C MCIIOJIb30BAaHUEM BBIJAHHBIX
TECT-33JaHUI Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYIIECTBIIIETCS IPOBEPKA
TecTa 3K3aMEHaTOPOM U
BBICTABJISIETCS OLICHKA
COIJIACHO METOAMKE
BBICTABJICHUS OLICHKHU.

IlIxana oneHUBAHUSA l'[p()Me)KyT()‘lH()ifl aTTeCTAllMU: IK3aM€EH.

[Ixkana oreHUBaHUA

Onucanue

OT1IU4HO

BrimonHeHs! Bce BUIBI y4eOHOM pabOThI, MPeTyCMOTPEHHBIE YYeOHBIM
mw1aHoM. CTyJIeHT JOEMOHCTPUPYET COOTBETCTBUE 3HAHHUM, yMEHUH,
HaBBIKOB TIPUBEACHHBIM B TaOMUIAX IIOKa3aTesisiM, OIEepUpPYyeT
MPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMU, HABBIKAMU, IPUMEHSIET UX B
CUTYyalUsAX MOBBIUICHHOW CJIOXKHOCTH, HE HCIBITHIBAET 3aTpPyIHEHUMN
IIPY aHAJIMTUYECKUX ONEpallusX, IEPEHOCE 3HAHUM U YMEHUI Ha HOBBIE,
HECTaHJAAPTHBIC CUTYAIUH.

Xopouio

BrinonHens! Bce BUbl yueOHOM paboThl, Ipe1yCMOTPEHHbIE YUeOHBIM
maHoM. CTyJIEHT AEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUU,
YMEHHH, HaBBIKOB IPUBEICHHBIM B TA0JIMIaX TIOKA3aTENsIM, ONIEPUPYET
NpUOOPETEeHHBIMU 3HAHUSIMH, YMEHUSIMH, HaBbIKAMH, IPUMEHSET UX B
CUTyallUsX TIOBBIIIEHHON clokHOCTH. [Ipm 3ToM MoryT OBITH
JIOTIYIIEHbl He3HAUUTENbHbIE OMIMOKH, HETOYHOCTH, 3aTPyAHEHUS TpU
AHAINTUYECKUX ONepalusix, MepeHoce 3HaHWNW U YMEHUH Ha HOBBIE,
HECTaHIapPTHBIE CUTYAIMH.

Y 10BIETBOPUTEIILHO

Brinonuens! Bce BUbl yueOHOM paboThl, peyCMOTPEHHbIE Y4eOHbIM
w1aHoM. CTyAEHT JeMOHCTPUPYET HEIOJHOE COOTBETCTBUE 3HaHUM,
YMEHHUI, HaBBIKOB IMpPHUBEACHHBIM B TaOJMIAX MOKa3aTelsM,
JIONYCKAlOTCA 3HAUMUTEIbHBbIE OIIMOKM, TMPOSIBISIETC OTCYTCTBHE
3HaHU, yMEHHI, HABBIKOB IO Psiy MOKa3aTese, CTyIeHT UCTIBITIBAET
3HAYUTENIbHbIE 3aTPYJHEHHMS [PU ONEPUPOBAHUM 3HAHUSIMU U
YMEHHUSIMU IIPU UX IEPEHOCE HA HOBBIE CUTYALIUU.

HeynoBnerBopurenbHO

He BemomneH oauH wium  Ooinee BHIOB y4eOHOW  paboOTHI,
NPeAyCMOTPEHHBIX y4eOHbIM TuIaHOM. CTYIeHT JEMOHCTPHPYET
MOJIHOE OTCYTCTBHE WJIM HEIOCTATOYHOE COOTBETCTBUE 3HAHHH,
YMEHUH, HAaBBIKOB MPHUBEACHHBIM B TaOIHIAX IOKA3aTeIsIM,
JONYCKAIOTCS 3HAYUTEJbHBIC OLIMOKH, MPOSBISETCS OTCYTCTBHE
3HAHWW, YMECHUI, HABBIKOB IO Psy MOKa3aTeNeil, CTYACHT HE MOXKET
ONEPHPOBATh 3HAHHSAMH W YMCHHMSMH IIPH UX IEPEHOCE Ha HOBBIC
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| cutyanum.

7.3.  Ouenounwvie cpeocmea

7.3.1 Texkymmii KOHTPOJIb

KoMmuiekT 3a1annii 1J1s1 BbIIOJTHEHUS
pacuetHo-rpaduyeckux pador (PI'P)

Bapuant
Pemntes ypaBHeHus:
7 (1+ cosx)+/sin y +1dx = cos ydy /(1 +cosx)
3 (x* +xp)dy —(2xy + ¥y )dx =0 ’ ,
5 (e’ +1)dx+(siny+xe’)dy =0 ’
Pemts 3apaun Komm jy1s1 ypaBHEHHUI:
6. xy’—yz—lnx’ y(2)=1
7. V' =2y =xp" y(0)=1
8. Pemuth ypapHenue: Y "= (ctgx)y" = cigx
Pemuts ypaBHeHHS:
10, Y'+4y' = 2x’ ,
11, Y"'=5y"+7y' -3y = (4x+5)e"’

12, V'—4y' =e” +cos2x —sinx

14 ’ e
y'=2y'+y= .
13. V1+x?

14. Pemnts kpaeByto 3agauy:

Y'=6y'+5y=e"(x+l),  p0)=1 y(1)=1

15. Haitti coGcTBEHHDIE 3HaueHus A U cOGCTBEHHbIE GbyHKIMK y 3a7auu:
Y'+124p" + 4017y = O, y(0) = 0’ y()=0
Pemntes ypaBHeHus:

16. X2y +8xy' —4y = 21nx’

17. V' +xy'+2y = x2_

Pemnth crcreMsl ypaBHEHMIA:

Vi=Yr+ s
Yy =3+ vy, ‘F4=h—2%—xa
19. W3=n+2y 5o (yy=4y,+3x.
Bapuaunr
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1. 3anucaTh KOMIUIEKCHOE YUCIIO @ =—2 — 2i B TPUTOHOMETPHUYECKOM U MOKazaTeabHOU (popmax
U [TOKA3aTh €ro MOJI0KEHNE Ha KOMIUIEKCHOM TI0CKOCTH X0y ¢ yKa3aHUeM MOYJISI M apTyMEHTA.
2. BBINOMHUTD yKa3aHHbIE JOEHCTBUS C IByMSI KOMIUIEKCHBIMH 4HCIaMu @ =—-2—2i u b=-3 —i:

3
a+b,a—b,a-b,alb,a*, \/5

— 2 .
3. Boraucimtb QyHKuro W=3+2C08Z° ppy z = -3 — j 1 0Ka3aTh YKCIA Z H W HA KOMIUICKCHBIX
mockocTsax x0y u u0v.

4. TIpoBepuTh QYHKIMIO KOMILIEKCHOI mepeMeHHoil W = 4shz —ch3z ya apanmuruunocts n Haiitn
€€ IMPOU3BOIHYIO.
5. Berauciuth uHTETpas PYHKITMU KOMILJIEKCHON TTEPEMEHHOM 110 3aMKHY-

f—E az C:lz-1=1
ToMy KOHTYpY C, IpUMeHss uHTerpanbHyto popmyiny Komm u Teopemy Ko o BbrueTax.
6. Haiitu uzo6paxenue F(p) no Jlannacy QyHKIMK JAeHCTBUTENLHON epeMeHHOM f{f) = 2¢ >/ch3t

— 4sin2¢.
7. Hatitu opurunan f{(t) mo ero nuzoopaxxenuro mno Jlammacy
p+1
F(p)=—"——
p - —6p+8

8. C momompro mpeoOpa3zoBanust Jlammaca pemmth 3amady  Komm g TMHEHHOTO
Qg QepeHIaIbHOTO YPaBHEHUS ¢ TOCTOSTHHBIMU K03 puimeHTamMu

y'=y=e, y(0)=0, y'(0)=0 (¢>0)

KoMmieKkThI TeCTOBBIX 3aJJaHUM

TecToBoe 3a7aHue M0 00LIKHOBEHHBIM IH (¢ epeHIHATbHBIM YPABHEHUAM
BAPHUAHT Ne 1

3AJAHHUE Ne 1.

xa’y—ylnldx =0
JlaHo ypaBHEHHE MEPBOTrO MOPSIIKA X B opme, conepxaniel nudpepeHIrnabL.
[TpuBeauTe €ro K BUAY, pa3peuiéHHOMY OTHOCHTEIBHO MTPOM3BOIHOM.

| OTtBer | |

3AJJAHUE Ne 2.

=(k+1)x2, y=x3

!
Jlano muddepenunansHoe ypapHenue Torga (GyHKUuUsS SBIIIETCS €Tro

k

pelIeHreM Ipu "’ paBHOM:

| OtBeT |
3AJTIAHHUE Ne 3.

d—);:xdx

OOGwmwuit uaTerpan quddepeHuanLHOro ypapHeHus UMeEET BU]I
BAPUAHTBI OTBETOB:
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1
n v 2 2) Y 3) 2 4y ¥
SAJAHUE Ne 4.
VKaXuTe HMHTCTPAIbHYI0  KPHBYH  pemieHuss 3agaun  Komw  uis  OOBIKHOBEHHOTO

nnddepenunansoro ypasrerms ¥ =2 YD) =1.
BAPUAHTBI OTBETOB: I)D 2)C 3)A 4) B.

yA A
i
7

Lo

3AJJAHUE Ne 5.

m__
Jlano muddepeHIMaTpHOe YpaBHEHHE TPEThero mopsaaka - =x+2. Torma oOmiee pemieHue
YPaBHEHUS UMEET BUJL

BAPUAHTBI OTBETOB:
2
y=1x4+lx3+C y=Lx4+lx3+Clx—+C2x+C3
1) 4 3 2) 24 6 2
1 2
y=—x'+=-x"+C,—+C,x+C,
3) 3

4) y=x'+x+Cx’+C,x+C,.
3AJJAHHUE Ne 6.

Pemenue 3amaun Ko Y "=x, y(0)=1, y'(0)=2 UMeEET BU/T

BAPUAHTBI OTBETOB:
3 3 3 2
y:x— y=x—+2x y:x—+2x+1 y=x—+2x+l.
n- 6 2 6 37 6 4y 2

3AJAHHUE Ne 7.

" r_
Jlaso muddepennuansHoe ypaBHeHue Broporo mopsaka Y TV = 0, Torza ero olIiee peleHue

UMEET BUI;

| OtBeT | |
3AJJAHUE Ne 8.

KopHH XapakTepuCTHUECKOrO YPaBHEHHS DPABHBI ky =k, =20 ky = =k, =-2i Toraa obuiee
pEIllCHHEe  JTMHEWHOTO  OMHOPOAHOTrO  JU((EepeHIHATbHOrO YPaBHEHUS C  OCTOSHHBIMHU
koa¢pdunrenTamu OyeT UMETh BUA:

| OTtBeT | |
3AJIAHUE Ne 9.
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W3BecTHa (yHIaMEHTaNbHAs CUCTEMa pEIIEHU OJHOPOJHOrO JHHEHHOro nud@depeHInanIbHOro

:1, y:x’ y3=x2.

YpaBHCHMUA: N Torma 4gactHOE pCeIICHUC YpaBHCHHA, YAOBJICTBOPAIOMICC

HaYaJIbHBIM YCIOBUAM Y 0)=0, »y(©)=1 y(0)=1, paBHO:
BAPUAHTbBI OTBETOB:

x? x’ x’

— X+— I+x+—
D I+x 2) 2 3) 2 4) 2

3AJAHUE Ne 10.

m r_
O6imee pemenne muddepenimansroro ypasuenus 2V =0 yveer pun:

| OtBert | |
3AJIAHUE Ne 11.

_ —2x X
Dynkuus y=Ce " +Ge gpngeres oOmEM  pelneHHEM JUHEHHOTO  OJHOPOIHOTO

mudepeHIMaTbHOTO  YpaBHEHHS € TOCTOSHHBIMH  KO3(pUIMEHTaMH, TOTAa  €ro
XapaKTEPUCTUUECKOE YPAaBHEHUE UMEET BU/]I
BAPUAHTBI OTBETOB:

1) kK*=k=2=0 2y K’+k=2=0 3y K*+3k+2=0
4) k*=3k+2=0
3AJAHUE Ne 12.
YacTHOMYy  peIICHHIO  JMHEHHOTO  HEOJHOPOAHOTO  Au(p(EepeHIHANBHOTO  ypaBHEHHS
V'=5y'+6y=x+1 10 BUJY €T0 MPaBOM YaCTH COOTBETCTBYET (DYHKLUS

_ 2 _ 2x 3x . 2x
BAPHUAHTBI OTBETOB: 1) V» =4X +Bx oy y.=de” +Be” 3y y,=e"(Ax+B)
V.=Ax+B
3AJJAHUE Ne 13.

JlaHo nuHelHOe HeOJHOPoIHOE AuddepeHITnaTbHOe YPAaBHEHHE C MTOCTOSTHHBIMH KO3 QUIIMEHTaAMH
2x

y'=5y"+6y= o
—€ B xakoM BH/E CJIEAyeT HCKATh YaCTHOE PEIICHHUE HEOAHOPOIHOTO YPaBHEHHSI

MCTOAOM BapHaluy IMPOU3BOJIBHBEIX ITOCTOSAHHBIX ?

| OtBeT | |

3AJAHHUE Ne 14.

Perenue KpaeBoi 3a1auu y'=0, 0<x<l, »0)=1 y1)=2

uMeeT BUJ
BAPUAHTBI OTBETOB:
1)y=X—1 2)y=x 3)y=x+1 4)y:3x+l.
3AJJAHHUE Ne 1S.
{yl’ =y, +2,

Ob1ee penieHre cucteMsl AUPPepeHnaIbHbIX YpaBHEHUM y2=n+l UMeeT BUJIL:
BAPUAHTBI OTBETOB:

{yl =C +Ce, {yl =Ce' +Ce " -1,
y W= —Cye™ 2) v, =Ce" —C,e” -2
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{yl =C, +C,e", {yl =C +Cye* 1,
3 2= C,e" -2 4 2= C,e" 2.

TecToBOE 3aHaHne

10 _KOMIIIEKCHOMY aHAJIA3y
3AJIAHHME 1

YcTaHoBUTE COOTBETCTBIE MCXKY KOMILUICKCHBIM YHUCJIIOM U €T0 MOAYJIEM.

: 1-i 242
2+2i 2
—3+4i

2
J3-2i S
° J7

Al W DN

3AJAHUE 2

N2
HeﬁCTBHTeHBHaH YaCTh KOMIIJICKCHOI'O YHcCJia (3 - 21)
BAPMAHTBI OTBETOB: 1) V13 2)5 313 4)9.
3AJIAHME 7

Haittu MOoyJib KOMIUIEKCHOTO YHCIIA £, €CIIU
| OtBer
3AIAHUE 8

paBHa

Imz=3, , argz=arcsin(3/5)

z=2+,4/51.
JlaHO KOMILIEKCHOE YHCIIO YcTaHOBHUTE COOTBETCTBHE MEXKIY OIEpalsIMH Haj
JAHHBIM YHCJIOM M PE3YyJbTaTaMH UX BBIIOJHCHHS.

: zz 24/5i
2 z /| 4
3 z+Z 9
z z-2 NG
———1
3 3
3AJIAHME 9
Hatiti 3HaueHus1 KOpHS i/—_l ITokazaTh X Ha KOMILUIEKCHOM MJIOCKOCTH.
| OtBeT |
3AJIAHME 10

3aJaHUI0 KAaKUX JIByX JAEHUCTBUTEIbHBIX (YHKIMH JAEHCTBUTEIBHON NEPEMEHHOW >KBUBAJIEHTHO

_ -2z
3a/IaHME KOMIUICKCHOM ()YHKIIMHM KOMILICKCHOM IMepEeMEHHOM f(z)=e ?
| OtBer
3AJJAHME 11

V22 (
Z=—Fi—.
Ilycte 2 2 Beumcauts

BAPUAHTBI OTBETOB: 1) -1 2) 1  3) 2" 4y -2%.
3AJIAHME 12

2

V2 .«/EJSO
—+i—| .
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VKaKHTe 3HaUeHHe KOMIUIEKCHOro jgorapupma Lnz mpu 2 2
| OtBert | |
3A/IAHME 13

Jana (yHKIMS KOMIUIEKCHON TMEepEeMEHHOMN: f(2)=2 2. [IpoBepuTth, npumensis ycinoBus Komm —
Pumana, SIBJSICTCS JIM OHA aHAJTUTUYCCKOM.

| OtBeT | |
3AJIAHHME 15

zdz

2
Beruncnuts uaTerpan =t 2 +9 .

| OrtBert |
3AJIAHME 16

n

& z
N n+1
Onpenenure paguyc CXOAMMOCTH psijia n=0(1+1) .
| OtBert
3AJIAHUE 17

z+1

T= 6

Haiitn cymmy BbIU€TOB (PYHKIIMH KOMIUIEKCHOM TTEpEMEHHOM

e€ 0CcOoOBIX TOYEK.

BAPUAHTBI OTBETOB: 1y -7 2)-1 31 4) 0.
3AJJAHME 18

Pemmute omepannoHHbIM MeTonoM 3amauy Komwm ans  auddepeHunnanbHOro  ypaBHEHHUS:

yi-dy=e’', y(0)=0

OTHOCHUTCIIBHO

Fp)=——
— ! - ’
Vxkazanue: Opurusany J)=e COOTBETCTBYET M300paKEHUE p+l

| OTtBer |

OneHka «OTJIMYHO» BBICTABIISIETCS CTYIEHTY 3a 90—100% npaBUIBHBIX OTBETOB,
OLIEHKa «XOpOLIO» - 32 HEe MeHee 75% MpaBUIIbHBIX OTBETOB;

OIIEHKA «YJIOBJIETBOPUTEIILHOY - 32 HE MeHee 50—60% mpaBUIIbHBIX OTBETOB;
OIICHKA «HEYJIOBJIETBOPUTEILHO» - 3a MeHee S0 % MpaBUIIBLHBIX OTBETOB.

Jlns mpoBeAeHUs TEKYLEro KOHTPOJsSl 3HAHUH CTYJEHTOB B TUCTAaHIMOHHOM (opmate B
pa3paboranHoM Kadenpoit «MaremaTnka» OHJIAMH-Kypce HUMEIOTCS NMPOMEXKYTOUYHBIE (IIPOOHBIE)
KOHTPOJIbHBIE paOOTHI.

7.3.2. IlpoMesKyTOUHAS ATTECTALUSA

KommniekT Bonpocos
Bonpocuwl k sx3ameny (3 cemecmp ounoil ghopmul 00yuenus)
(n151 ouenku komnerenuuii OITK-1)

OBBIKHOBEHHBIE TUPP®EPEHIINAJIbHBIE YPABHEHUSA

1. OcHOBHbIE MOHATHS TEOPUM OOBIKHOBEHHBIX JIU((PepeHIMaNbHbIX  YpaBHEHHH MEepBOTO
MOpsi/IKA: OTpe/ielieHne OOBIKHOBEHHOTO Au(depeHnnanbHoro ypaBHEHHs, (OPMBI 3alHCh
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e

10.

11.

12.

13.

14.

15.

16.

17.
18.

P b=

~

OOBIKHOBEHHOTO AHM(PepeHInanbHOr0 ypaBHEHUsI IMEPBOrO MOpsAKa, MOHATHA OOLIEro M
YaCTHOT'O PeUIeHHH, OOIIero U YaCTHOr0 HHTErpajioB.
[TocranoBka 3agaun Ko mist auddepennnanbHoro ypaBHeHHs IEPBOTO MOPSIKA.
Teopema cyliecTBOBaHUSI M €IUHCTBEHHOCTH pelIeHus A AudepeHuanbHoro ypaBHEeHUs
IIEPBOTO MOPSAIKA.
I'eomeTpuueckuii cMbICT 00ILIET0 HHTETpaia OOBIKHOBEHHOI'O J1.y. IEPBOTO MOPSIKA.
Juddepennunanbaple ypaBHEHHs MEPBOTO MOPSJIKA C pa3fefNeHHBIMH U Pa3JelsIoUMMUCS
MEPEMEHHBIMH.
Jlunelinple nuQQepeHIMaIbHbIe YpaBHEHUS IE€PBOrO  MOpsAKa. Merton BapHalyu
IIPOU3BOJIBHOM IMOCTOSTHHOM.
Juddepenunanbubie ypaBHEHUs 7-T0 TOpsiika. OCHOBHBIE MOHATHUS: ()OPMBI 3aIIUCH, TOHITHUS
001I1ero ¥ YaCTHOTO PeHICHUH.
ITocranoBka 3amaun Komm u kpaeBoil 3amaun Juisi OOBIKHOBEHHOTO JU(QepeHINaIbHOro
YpaBHEHHUS 1-TO MOPSIIKA.
WuterpupoBanue nud¢depeHIuanbHblX YpPaBHEHUH 7-TO TOpSIKa METOJOM MOHMKEHUS
MopsIKa.
Jlunelinple onHoponHble AUdQepeHnranbHble ypaBHeHUs: n-ro nopsaka. OOmme cBoiicTBa
pELIeHUI: MOHATHS JIMHEWHO 3aBUCHMBIX M JIMHEHHO HE3aBUCHMBIX PELICHUM, ONpPEAEIINTEN
Bponckoro, noustue GpyHnaMeHTaaIbHON CUCTEMBI pelICHUi,
Teopema 0 cCTpyKType o0OIIero pemeHus OObBIKHOBEHHOIO JIMHEMHOIo OJIHOPOJHOTO
muddepeHInanbHOr0 ypaBHEHUs 7-T0 MOpsAKa.
Jluneitble omgHOpoaHBIE AU(PEpeHLnaNbHbIE YpPaBHEHHUS] n-TO  MOPSAKAa C HOCTOSHHBIMU
kodpduuuenTaMu.  XapakTepUCTUUYECKOE ypaBHEHHE, €ro CBs3b ¢ au(depeHIruaTIbHbIM
YpaBHEHUEM.
Bun yacTHBIX pemieHuil JMHEHHOro OJHOPOJHOrO IU(QEPEeHINATIBLHOIO YpPAaBHEHHUS 7 - TO
MopsiIka C  MOCTOSHHBIMM KO3 (UIMEHTaMH B 3aBUCHUMOCTHM OT BHJA KOpHEH
XapaKTEPUCTHUUECKOTO YPaBHEHUS.
Jlunelinbie HeomHOpOaHBIE nU(depeHnanbHble ypaBHEHHUA. TeopeMa O CTPYKType oOIiero
peLIeHNS.
Pemenue nuHEHHBIX HEOTHOPOAHBIX JU(pdEepeHINATbHbIX  YPaBHEHUH C IOCTOSHHBIMHU
ko3 uurenTamu. Meroa noadopa YaCTHOTO peleHus I PaBbIX YacTei BUa

f(x)=P(x)e”, f(x)=M cosBx+ Nsin Bx,

f(x)=P(x)e™ cos fx+Q(x)e™ sin Bx.

Pemienne JsMHEHHBIX HEOTHOPOAHBIX JU(PGEPEHINATBHBIX YPaBHEHUI METOJIOM BapHallUu
IIPOU3BOJIbHBIX TIOCTOSIHHBIX.
[TocTaHoBKa U pellieHue 3a1a4u Ha COOCTBEHHbIE 3HAUEHUSI.
Cuctemsl nuddepeHnmanbHbX ypaBHeHHH. [loHsTHE HOpMaIbHOM cucTeMsbl. [lonsaTus o6iero
Y YaCTHOT'O pelieHuid cucteMbl. Teopema o mnpuBeaeHud nud@epeHnanbHOro ypaBHEHUS 1-
ro NopsJKa K HOpMaJIbHOU cucteMe. MeTo UCKIIFOUEHNSI HEU3BECTHBIX.

KOMILJIEKCHBIA AHAJIA3

Kommekcusle uncna. Onpenenenue, Gopmbl 3alIUCH U IEHCTBUS HaJl HUMHU.

Omnpenenenve (GYHKIMM KOMIUIEKCHOM mnepeMeHHOU. [loHsTHEe (QYHKIMHM KOMITJIEKCHOMN
MEPEMEHHOM KaK 0TOOpaKeHHUs.

OnpezneneHye U CBONCTBA OCHOBHBIX JIEMEHTAPHBIX (DYHKIMI KOMIIEKCHON NIEpEMEHHOM.
Jlorapudmuueckast GyHKIHS KOMIUIEKCHON TIEPEMEHHOM.

HenpepsiBHOCTS 1 i pepeHnrpyeMocTs QyHKIIMM KOMIUIEKCHOHM niepeMeHHoi. Y cinoBust Komn
— Pumana. [lonsatue ananutudecko GyHKIIUH.

OnpezneneHue U CBOMCTBA MHTETPAJIOB OT (YHKIUNA KOMIUIEKCHOM MepeMeHHOH.

Teopema Kot jy1st 0THOCBS3HOM 00J1aCTH.

Teopema Komm 1715 ci10:)kHOr0 KOHTYpa.
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9. UuterpansHas ¢opmyna Komm. BeluncieHne KOHTYpHBIX HWHTETPajIoB €  TOMOIIBIO
uHTerpasibHoi Gpopmyisl Ko,

10. UnTerpanbHOE npeicTaBiIeHUe MPOU3BOAHON OT aHAIMTHUECKON (DYHKIIMH.

11. Crenennble psiibl B KOMIUIEKCHOM obnactu. Teopema AGenst. O0nacTb CXOAUMOCTH CTENEHHOTO
psiia B KOMIUIEKCHOM o0acTu.

12. Teopema 0 pa3iokeHHH (PYHKIIMA KOMIUIEKCHOM TMEepeMeHHOW B psan Teinopa. Pazmuunbie
dopmel 3anmcu paaa Teitnopa. O6macTs U paguyc cxonquMocTH psaa Teiinopa.

13. Pa3noxeHne OCHOBHBIX 3JI€MEHTAapHBIX PYHKIM B psia Teinopa.

14. Pan Jlopana. O6nacts cxonumoctH psiaa Jlopana.

15. Knaccuduxariyst ocoObIX TOUEK aHATUTUYECKON (PyHKIINU.

16. [lonsaTue BrIYeTa GYHKIUU OTHOCUTENIHHO 0c000i Touku. OCHOBHAs TEOpeMa O BbIUETax.
@DopMyJIbl U1l BBIYMCIECHUS BBIYETOB (DYHKIIMY KOMIUIEKCHON MEPEMEHHOI OTHOCUTENBHO
IIPOCTOTO IOJIIOCA, MOJIF0CA 71 —TO TIOPSAKa.

17. BeluucineHnue KOHTYPHBIX HMHTETPAJOB OT (PYHKIMHM KOMIUIEKCHOW MEPEMEHHOW C IMOMOIIBIO
BBIYETOB.

18. Onpenenenue npeodpazoBanus Jlamnaca, TOHSTHS OPUTHHAIA U U300paKCHHUS.

19. CgoiicTBa npeobpazoBanus Jlamnaca. Teopembl THHEHHOCTH N300paKEHUS U TTOA0OUS.

20. CeoiictBa mpeobpazoBanus Jlamnaca. Teopembl cMemeHnus n300pakeHUs U 3ama3bIBaHusl.

21. CpoiictBa mnpeoOpazoBanust Jlarutaca. Teopembl auddepeHIMpOBaHUS OpUTHHANA U
muddepeHIMpoBaHUS H300paKEeHNUS.

22. CaoiicTBa npeobpazoBanus Jlamnaca. Teopema HHTErpUpPOBaHUS OPUTHHATIA.

23. O6parnoe npeoOpazoBanue Jlamnaca. Teopema oOparmieHus.

24. ObpatHoe npeobpazoBanue Jlamnaca. CiocoObl HAXOXKACHHSI OPUTHHAIIA.

25. OnepanmoHHbIN METOJI pEICHUs JIMHEHHBIX HEOAHOPOAHBIX AU PEepeHIInaIbHbIX YPaBHEHUH ¢
MOCTOSTHHBIMU KO3 (HUITUEHTAMH.

Tunosble BApHAHTHI OUJIETOB
no gucuuiuimHe «Anddepennnanbapie ypaBHEHHS U KOMITICKCHBIN aHAIN3)

MUHUCTEPCTBO HAYKU U BBICILIEIO OBPA3OBAHUS POCCUNCKOM GEJIEPAILINN
®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXJIEHUE
BBICIIHEI'O OBPA3OBAHUSA
«MOCKOBCKHU MMOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI [TOJIUTEX)

dakynbreT 0a30BBIX KOMIETECHIIUH, Kaenpa MmaTreMaTHKH
Huctummaa  «AnddepeHnnanbable ypaBHEHUS 1 KOMIUIEKCHBIN aHATU3.

Kypc 2, cemectp 3

BUJIET Ne 1
1. OcHoBHbIE OHATHS TEOPUH OOBIKHOBEHHBIX AU (P PepeHIINaTbHBIX YPaBHEHHH IEPBOTO MOPSAKA.
2. CBs3b MEXY IIOKA3aTEIbHBIMU U TPUTOHOMETPUUECKUMH (YHKIMAMU KOMILJIEKCHON
IIEPEMEHHOM.
1w " _
3. Pemmuts ypapHenue: 2y"+y=2x.
; cosz
——dz
2_z-2

4. Borncmuts =32 C TIOMOUIBIO HHTETpabHOU (hopMyJbl Komi 1 0CHOBHOM TeopeMbl

O BBIYCTAXx.

YTBepxkaeHo Ha 3aceaanuu Kadenpsl MareMatnku « 31» 03 2026 r., mpoTokon Ne 7

3aB. kadenpoii O.M. bapanosa / /
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MHHHUCTEPCTBO HAYKMU U BBICIIEI'O OBPA3BOBAHU S POCCUNCKON OEJIEPAIINN
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUWE
BBICIIEI'O OBPA3OBAHUS
«MOCKOBCKHM NOJUMTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

dakynbreT 0a30BBIX KOMIETEHIUH, Kaepa MmareMaTHKH
Hucummumna  «Auddepennnansapie ypaBHEHHS 1 KOMITICKCHBIN aHAIN3Y.
Kypc 2, cemectp 3

buiuer Ne2

1. Kommuekcusie uncia. Onpenenenne, GOpMbI 3aHCH U ISHCTBHS HA/l HUMH.

y! — Yy ; +earctg\', y(O) — l
2. Pemuts 3amauy Komm: I+x

—iz

e .
coSz — +1-i=0

3. Pemmuts ypaBHEeHUE

4. Pewnts 3amauy Komm:

{yl’ =n+2y,+1], {yl(o) =0,
Yy =2y +y,, »,(0)=0.

VYTBepxkneHo Ha 3aceqannu Kadeapsl MmareMaTHku « 31» 04 2025 r., mpoTokon Ne 7

3aB. kadeapoi O.M. bapanosa / /

MHHHUCTEPCTBO OBPA3BOBAHUS U HAVKH POCCUNCKON OEJIEPAILINA
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUWE
BBICIIEI'O OBPA3OBAHUS
«MOCKOBCKHM NOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

@akynbTeT 0a30BBIX KOMIETEHIUH, kaenpa MmaTreMaTHKH
Jucnnmumna  «/{uddepenmanbapie ypaBHEHUS U KOMIUIEKCHBINA aHAIH3Y.
Kypc 2, cemectp 3

buser Ne 3
1. Tlonsarue Bbiuera pyHkIu. OCHOBHAS T€OpEMa O BbIYETAX.
2. Pewmntp onepamoHHbIM MeTOAOM 3aaady Komm y'—4y=sin2t, y(0)= 0.
3. PemmuTh ypaBHEHUE: yey=x
4. Haiitu o01ee peneHrue CUCTEMBI:
{J’{ =)+ e”,
Vy=X=y+2y,.

YTBepxkaeHo Ha 3acegannu kadenpsl MareMatnku « 31» 03 2026 r., mpoTokon Ne 7

3aB. kadeapoi O.M. bapanosa / /
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JUist mpoBeICHUS IPOMEXKYTOUHOTO KOHTPOJISI 3HAHUH CTYIE€HTOB B IMCTAHIIMOHHOM (popmare
B pa3paboTaHHbIX Kadeapoi «MaTtemaTtukay oHnalH-kKypcax «/duddepenmanbupie ypaBHEHUA» U
«Teopust GyHKIMIA KOMIUIEKCHON NMEpPEMEHHON U ONepaliiOHHOE UCYHMCICHNE) UMEIOTCS UTOTOBBIC
TECTHI.
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