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1. Henn, 3a1a4n ¥ NJIAHUPYyeMble pe3yJIbTaThl 00y4eHus 1o
AUCHHUILINHE

K ocHOBHBIM yenam ocBoeHus gucuuIUMHBl «JluddepeHunanbupie  ypaBHEHUS U
KOMILIEKCHBIA aHaIU3) CJIeAyeT OTHECTH:

- BOCIIUTaHHUE y CTYJEHTOB OOLIe MaTeMaTU4eCKON KyJIbTYpbI;

- IpuoOpeTeHNe CTyACHTaMU IIUPOKOT0 Kpyra MaTeMaTHUeCKUX 3HAHUN, yMEHHI U HABBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYJIEHTOB K HUHAYKTUBHOMY U JIEAYKTUBHOMY MBIIUICHUIO HAPSAY
C Pa3BUTHEM MATEMAaTHUYECKON UHTYULINH;

- YMEHHE CTYJCHTaMH Pa3BUBATh HABBIKUA CAMOCTOSTEIILHOTO U3Y4YEeHUS yUeOHOM U HAyIHOH
JUTEPATYPBL, COACPIKALIEH MATEMAaTUUECKHUE CBEICHUSI U PE3YJIbTaThl,

- TIOATOTOBKY CTYAEHTOB K JESITEIbHOCTH B COOTBETCTBUH C KBaJHU(PHKAIIMOHHON
XapaKTepUCTHKON OakanaBpa Mo HAIpaBIEHUIO, B TOM uncie GopMupoBaHHE YMEHHI UCIIOIb30BATh
OCBOCHHBIE MAaTEMAaTUYECKHE METO/IbI B TPO(PECCHOHATFHON I€ATEIIEHOCTH.

- IOJTOTOBKY BBICOKOKBAU(UIIMPOBAHHBIX KaIpOB, BOCTPEOOBAHHBIX B YCIOBUAX HU(POBOMH
TypOYJIEHTHOCTH U BBICOKMX TE€XHOJOTHYECKUX PUCKOB COBPEMEHHON II(PPOBOI IKOHOMHUKH.

K ocHOBHBIM 3a0auam ocBoeHus] quCHUIUIMHBL «J{uddepeHunanbupie ypaBHEHHS H
KOMIUIEKCHBINA aHAJIU3» CJIELYyEeT OTHECTHU:

- OCBOEHHE CTYJCHTaMH OCHOBHBIX TIOHATHUN, METOJOB, (GOPMHUPYIOIIUX OOIIYIO
MaTEMaTHYECKYIO [TOArOTOBKY, HEOOXOAUMYIO AJIsl YCIIEIIHOTO PEIIEHUs IPUKIAIHBIX 3aa4;

- ¢opMupoBaHUE y CTyJeHTa TpedyeMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOIIMX €ro
HaNPaBJICHUIO OJTOTOBKH U 00ECIICYHNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPYa.

OO6yuenwne no aucturnHe «J{uddepenmanbapie ypaBHEHNS M KOMIUICKCHBINA aHAIIN3) HAIIPABICHO
Ha (OpPMHUPOBAHKE y OOYYAIOIIMXCS CASAYIOMMX KoMmmeTeHud B coorBeTcTBuu ¢ ®I'OC 13.03.02
DNEKTPOIHEPreTHKA W IJIEKTPOTEXHUKA (ypOBEHb OakanaBpuaTa), YTBEPKICHHBIM IPUKA30M
MunucrepctBa oOpa3zoBanuss U Hayku Poccuiickori ®enepanun ot 28.02.2018 Ne 144 (pen. ot
19.07.2022 Ne 662):

Koa n HanmeHoBaHMe KOMIeTeHIMIi NuauKaTopbl 10CTHKEHUS
KOMIETEeHIHH
OIIK - 3. CriocobeH npuMeHsITh NOIIK-3.1 [TpumeHsieT COOTBETCTBYIOIIMMA

COOTBCTCTBYIOH_II/Iﬁ (bPISI/IKO-MaTCMaTI/I‘-ICCKI/II\/'I (I)I/I3I/IKO-MaTCMaTH‘leCKHﬁ arrapar, METOAbL
amnrmapar, METOJbl aHAJIN3a U MOACTIUPOBAHUA, | aHAJIW3a U MOACITITUPOBAHUA

TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO NOIIK-3.2 [TpumeHsier MeToabl
WCCTIE0OBaHUS TIPH PEIICHUHN TEOPETHUECKOTO B KCIIEPUMEHTAITHHOTO
npodeccroHaNbHBIX 331249 UCCJIE0BAHUS TIPU PELICHUN

npodeccuoHaNbHBIX 3a7a4




2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuumniamHa OTHOCUTCS K oOsi3arenbHOM dactu Omoka bl: Moayne «Martematudeckue u
€CTECTBEHHO-HAaYYHbIE JUCLUILUINHBDY.
JuctunnuHa 6a3upyeTcst Ha CIeAYIONINX, TPOUICHHBIX TUCIUIUINHAX
- TUHEeHas anredpa;
- MaTEMaTHYECKNI aHaIn3.
Hucuumnuna «/luddepennmanbapie ypaBHEHUS! U KOMILIEKCHBIM aHANU3» JOTHYECKH CBSI3aHA C
MOCTEAYIOIUMHA JUCUUTUTMHAMU:
B obszamenvroit uvacmu:
- (pusmka;
- IpOrpaMMHUPOBAaHUE;
- OCHOBBI MEXaHUKH;
- OCHOBBI MaTEPUAJIOBEACHHS U CONIPOTUBIIEHUS MAaTEPUATIOB;
- aHAJIUTAYECKAsl TMHAMHKA U TEOpHUs KoJIeOaHU;
- METOJ KOHCUHBIX DJIEMCHTOB;
- nuepeHImanbHbie ypaBHEHUS U KOMIJICKCHBIA aHAJU3;
- YpaBHEHUS MaTeMaTH4eCKON (U3UKH;
- TEOpHUSI BEPOSTHOCTEN U MAaTEMATHYECKAasl CTATUCTHKA.
B uacmu, hopmupyemoui yuacmuukamu 06pazo8amenvbHbixX OMHOULEHUN.
- IMHAMHKA ¥ TTPOYHOCTH OCCTMIIOTHBIX TPAHCIIOPTHBIX CPEJICTB;
- TEOpHUsI aBTOMATHYECKOIO YIIPABJICHUS TPAHCIIOPTHBIX CPEJICTB;
- UHTEJUIEKTYaJIbHbIE CUCTEMBI YIIPABJIEHUS TPAHCTIOPTOM.
B uacmu snexmusnvix oucyuniun.:
- YUCJICHHBIC METO/IBI;
- METOJIBI BEIYHCIICHUH.

3. CTpyKkTypa U cogepkaHue JUCHMILIHMHBI
OO6mmas TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISIET 3 3aUeTHbIE e AMHUIIBI - 108 yacoB.

3.1. Buabl yueOHOI paboThl U TPYA0EMKOCTH

n/n Buna yueOHo# padoThI Koauuecrso Cemectp 3
4acoB
AYIUTOpHBIE 3aHATHS 54 54
B ToMm umncne:
Jlexuu 18 18
1.
CeMuHapcKue/mpakTHIECKUE 3aHATHS 36 36
2.
JIabopatopHbIe 3aHATHS - -
CamocTosiTeqbHasi padorTa 54 54
IIpoMekyTOUHAS aTTECTAIUS
JK3aMEH D C)
Hroro 108 108
3.2. TemaTn4yeckuili IJIaH U3YYeHUS TUCIHUIIHHBI
Ne Pasjnennbi/Tembl TpynoemMKocTh, 4yac
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1.1

Tema 1. Juddepenumansable
ypaBHEHUS MepBOro nopsiJKa.
BBenenue. 3anmaum, mnpuBondlIde K
nuddepeHanTbHBIM ypaBHEHUSAM
nepBoro nopsiaka. OCHOBHBIE TOHSATHUS
OOBIKHOBEHHBIX AU epeHITnaTbHBIX
YpaBHEHUU IIEpBOro OpsAKA.
ITocranoBka 3amaum Kommu. Teopema
CYIIECTBOBAaHUS ¥  €IWHCTBEHHOCTHU
pemienus. OO01iee U 4acTHOE peUIeHMUS,
o0mMi W  YaCTHBIH  MHTETpabl.
I'eomeTprueckmii CMBIC oOmiero
WHTETpaa.

Boinaua 3aganuii PI'P_Ne 1 no 0.y.

1.2

YpaBHEHUS C pa3aCHAAIOLIMMUCS
MEPEeMEHHBIMH, OTHOPOIHBIE
muddepeHIraIbHbIe YpaBHEHUS,
ypaBHEHUS B MOJIHBIX AuddepeHimanax

1.3

JIuneliHble 1.y. mepBOro NopsiaKa u
ypaBHeHus bepnyinu. Pemenue
JIMHEHHBIX YPAaBHEHUN METOA0M
BapUalll{ MTPOU3BOJIBHON MOCTOSHHOM,
METOJIOM IIpou3BeacHu bepHymn.

1.4

Tema 2. JludbdepennnanbHbie
YPaBHEHHUS BBICIIUX TOPSAKOB. DOPMBI
3anucu auddepeHIuaIbHOTro
ypaBHEHUs n-ro nopsiaka. Oomiee u
yacTHoe pemieHus. [locTaHOBKa 3a1auu
Komn, xpaeBoit 3a1aumn.
WHTerpupoBaHre METOJOM TTOHW)KEHUS
TOPSIJIKA.

1.5

Tema 3. JIuneliHble OHOPOJIHBIC

Qg depeHraIbHbIe YpaBHEHHS 71 — TO
nopsiika. OOIue CBOKCTBA pelieHUui
JTUHCWHBIX OJHOPOIHBIX
muddepeHIaNbHBIX YPaBHEHUH 7 — IO
nopsaka. [lonstue GpyHnameHTambHON
CUCTeMBbI pemieHuil. Bua yacTHbIX
peleHni TMHEMHOTO OJHOPOJHOTO
muddepeHIMaTbsHOTO YPaBHEHUS B
3aBUCHMOCTH OT BUJIa KOpHEH
XapaKTePUCTHUECKOTO YPaBHEHHUSI.




1.6

JInHeiHbIE HEOAHOPOIHBIE
nuddepeHaIbHbIe ypaBHEHUS
BTOPOro nopsaka. Teopema o
CTpyKType oOuiero perienust Meron
BapUalliy MPOU3BOJIBHBIX MOCTOSIHHBIX.

1.7

JIuHeitHbIe HEOAHOPOIHBIE
nuddepeHraIbHble YpaBHEHHUS 7 — IO
TOPSI/IKA C TIOCTOSTHHBIMHU

ko Punmenramu. Teopema o
CTPYKTYp€ OOIIero pelIeHUs] TaKKX
ypaBHEeHUU. MeTo moadopa 4acTHOTO
pELICHHS TS PA3TUYIHBIX CIICIIUATBHBIX
BHUJIOB NMPABOW YACTH.

1.8

Tema 4. Kpaeble 3a1aun. 3agadu Ha
COOCTBEHHBIE 3HAYCHUS.

1.9

Tema 5. Cuctembl 0OBIKHOBEHHBIX
Qg depeHIraIbHbIX YPaBHEHUH.
OcHoBHbIE TOHATHS. Pernenue
HOPMAJIBHBIX CHCTEM JIMHEHHBIX
OJTHOPOJIHBIX W HEOTHOPOHBIX
YpaBHEHHI C TIOCTOSTHHBIMU
KOd(hHUIMECHTAMH.

1.10

KonTtpoJibHoe TecTHpoBanue no aud.
YPABHEHHUSAM

Pasgea 2. KoMmmiekcHBIN aHAJIN3

48

16

24

2.1

Tema 1. IloHsATHE KOMILJIEKCHOTO
YqHCIa. [Tonsarue KOMIUIEKCHOM
IJIOCKOCTH. Moaylnb H  apryMeHT
KOMIUIEKCHOTO uucna. Tpu (opmbl
3alUCU KOMILUIEKCHOTO YKcia. JlelcTBust
HaJ KOMILJIEKCHBIMU YUCJIaMHU.
OyHKIHS KOMIIEKCHOTO IEPEMEHHOTO.
IIpencraBnenue byHKIUN
KOMILUIEKCHOTO ~ TMEPEMEHHOI0  Kak
OTOOpaXEHHUSI  TJIOCKUX  MHOXECTB.
OCHOBHBIE 3JIEMEHTapHbIE  (PYHKLUHU
KOMILJIEKCHOTO MePEMEHHOTO,
OTJINYUTEbHBIC CBOMCTBa Ha
KOMIUIEKCHOM MIOCKOCTH
Boinaua 3axanuii PI'P Ne 2 no
HKUUAM KOMNIEKCHOU
nepemennou.

2.2

Tema 2. [Ipenen n HENpepBLIBHOCTH
(GYHKIIUN KOMILIEKCHOTO TIEPEMEHHOTO.
HuddepennmpyeMocTs. Y croBus
Komu - Pumana.

23

Tema 3. Unterpan ot pyHKIUN
KOMILJIEKCHOT'O TIEPEMEHHOT0.
WHTerpanbl OT aHATUTUIECKUX
¢ynkuunit. Teopems! Ko s
OJTHOCBSI3HOHM O0JIACTH M JUTSI CJIOKHOTO
KOHTypa. MIHTerpanpHas Gpopmyia




Komu. MaTerpansHoe npeacTaBieHue
MPOU3BOJAHON OT AHATUTUYECKOU

(G YHKIIHH.

Tema 4. OyHKIIMOHATBHBIE PSIBI,
CTETICHHBIE PSJIBI TS (PYHKIIUN
KOMILJIEKCHOTO IepeMeHHOro0. Teopema
AbGemns. Paner Teiinopa u Jlopana.
O061acTh CXOAUMOCTH PSJIOB B
KOMIIIEKCHOU MIocKkocTd. Hymu u
0COOBIC TOYKH aHATMTUYECKON
(GYHKIHMH, X KJIaCCUDHUKAITHU.

24

Tema 5. Teopusi BHIYETOB, OCHOBHAs!
Teopema o BblueTax. Boruucienue
2.5 | BBIYETOB OTHOCUTEJILHO OCOOBLIX TOUEK. 7 2 2 0 0 3
Brruncnenue KOHTYpHBIX HHTETPAJIOB C
ITOMOIIILIO BEIYETOB.

Tema 6. OniepallMOHHOE HCYUCIIEHUE.
Onpenenenue npeoOpa3oBaHUs
Jlannaca. Ilonartue opurnHana u

2.6 | n3obpaxkenus. CBolicTBa 5 0 2 0 0 3
npeobpaszoBanus Jlamnaca. Tabnuna
n300pakeHHUH JIeMEHTapHbBIX

(O YHKIIHA.

O6patHoe npeoOpazoBanue Jlamnaca.
Pasnoxenne panmoHanbHOM qpodu Ha

2.7 | mpocreitmue. OnepaiiMOHHBIN METO 7 2 2 0 0 3
perenus qudhepeHIHATEHBIX
YpaBHCHHUH.

o KonTtposibHoe TecTUpOBaHHE MO 5 0 5 0 0 3
KOMILIEKCHOMY AHAJIH3Y

HToro 108 18 36 0 0 54
3.3. Copep:xanue pa3aesioB IUCHHILUIHHbI
BBenenune

HpeI{MeT, 3aga4u MU COACPIKAHUC ITUCHHUILJIWHBI. OcCHOBHBIE D3TaIIbI PasBUTHA OWCHUILIWHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B IIOATI'OTOBKE CIICIUAJINMCTA, CBA3b C APYTUMU TUCHUILIMHAMH.

Pa3nesn 1. O0bikHOBeHHBbIEe TU( epeHIATbHbIC YPABHEHHUS

Tema 1. uddepeHunanbHble ypaBHEHUS IepBOro mnopsiaka. Bpenenue. 3agauw,
npuBoAfNe K TU(GQPEpeHINATbHBIM ypaBHEHHAM TIEpBOro mnopsaka. OCHOBHBIC TOHSATHS
OOBIKHOBEHHBIX U epeHaIbHbIX YpaBHeHUI nepBoro nopsaka. IloctanoBka 3amaun Komm.
Teopema cCyiiecTBOBaHHUS U €AMHCTBEHHOCTH perieHus. OOmiee U 4acTHOE pelleHHus, OOIui u
YaCcTHBIA MHTErpabl. ['eoMeTpudeckuii CMbICH O0IIEro HHTErpaa.

VYpaBHEHUsI C pa3ACISAIONIMMUCS TIEPEMEHHBIMH, OJHOPOAHbBIE U depeHInaTbHbIC
YpaBHEHMs, ypaBHEHHUs B MOJIHBIX AU depeHnnanax.

JIuHeliHbIe 1.y. IEPBOrO MOPSAAKA U ypaBHeHUs bepHyiu. PelieHne NMHENHBIX YypaBHEHUN
METOJIOM BapHalliy IPOU3BOJIBHON IOCTOSIHHOW, METOJIOM ITPOU3BeNeHNN bepHyun.

Tema 2. J[luddepennmanbHple YpaBHEHUS BBICHIMX TOPAAKOB. DOpMBI  3amucH
muddepeHInanbHOro ypaBHeHus n-ro nopsaaka. O6mee u yactHoe pemeHus. [TocraHoBka 3agaun
Komn, xpaeBoit 3a1aun. IHTErprpoBaHne METOIOM ITOHMKEHUS NIOPsIKA.




Tema 3. JIuneiitnsle onHOpOIHBIE MU depeHIInaTbHbIE YPaBHEHUS 1 — ro nopsaka. O6mue
CBOMCTBa pElIeHUH JIMHEHHBIX OJHOPOJHBIX AU(QEpeHUnanbHbIX YPaBHEHUH # — IO TMOPSJIKA.
[lonatue ¢yHIAMEHTANBHOM CHCTEMBI PELICHUH JTUHEWHOTOo OAHOPOAHOrO UG (depeHIHaTbHOTO
YpaBHEHUSI 1 — IO MOPSJIKA, €€ MOCTPOCHHUE Ui YPAaBHEHUH C MOCTOSHHBIMH KO3 (UIIUEHTaMHU.
XapakTepUCTUYECKOE  ypaBHEHME. BuHJ  4acTHBIX  pELIEHWM  JIMHEWHOTO  OJAHOPOIHOIO
muddepeHIMaTbHOT0  YpaBHEHUS] n  — TO TOpsiiIka B 3aBUCUMOCTHM OT BHJa KOpHEH
XapaKTepUCTUYECKOI0 YPaBHEHUSI.

Jluneitnble HeoqHOPOIHBIE MU DepeHIIATBbHBIE YPAaBHEHUS 11 — T'O TIOPSAAKA C IOCTOSTHHBIMU
kodpduuuentamu. Teopema o CTpyKType OOIIEro peueHus Takux ypaBHeHHH. Merox moadopa
YaCcTHOTI'O pelleHus (METO 1 HeONpeesIeHHbIX K03()(PUIIMEHTOB) AJ1s pa3IMUHBIX CIIELUATbHBIX BUI0B
[IpaBOM YaCTH.

Jluneitnple HeomgHOpOAHBIE AUd@epeHnanbHbIe ypaBHEHHUsST BTOPOTO Mopsiika. Meton
BapHUalK IPOU3BOJIBHBIX TOCTOSHHBIX.

Tema 4. Kpaesblie 3amaun. 3agaun Ha COOCTBEHHBIC 3HAYCHUSI.

Tema 5. Cucrembl 0OBIKHOBEHHBIX AU((epeHInaNbHBIX ypaBHEHUH. OCHOBHBIC MOHATHS.
HopmanbHble cucTeMbl IMHEHHBIX OJHOPOIHBIX U HEOJAHOPOAHBIX TU((HepeHIIMATBHBIX YPaBHEHHI.
Perienne MUHEMHBIX OJHOPOAHBIX M HEOJHOPOJHBIX CUCTEM OOBIKHOBEHHBIX AM(QepeHrnanbHbIX
YpaBHEHUH C MOCTOSIHHBIMU KO3(PPUIIEHTAMHU.

Pa3zgen 2. KoMIIeKCHBIN aHAJIN3

Tema 1. [lonstue xoMIuiekcHOro yucia. [IoHATHE KOMIUIEKCHOM IIOCKOCTH. Moayib u
apryMeHT KOMIUJIEKCHOro 4ucia. Tpu ¢opMbl 3alucd KOMIUIEKCHOro uyucia. JleHcTBus Hax
KOMIUIEKCHBIMU YHCIIAMHU.

@OyHKIMSA KOMIUIEKCHOro nepemeHHoro. [IpencraBneHue (QyHKIUMM — KOMIUIEKCHOTO
MIEPEMEHHOI0 KaK OTOOpaKeHMsI IUIOCKMX MHOXecTB. OCHOBHBIE 3J€MEHTApHbIE (QYHKIHMU
KOMIUIEKCHOTO NIEPEMEHHOT0, OTIIMYUTENBHBIE CBOWCTBA HA KOMIUIEKCHOM INIOCKOCTH.

Tema 2. Ilpenen u© HenmpepblBHOCTh (YHKUMHU  KOMIUIEKCHOTO  IEPEMEHHOIO.
Huddepenunpyemocts. ¥Ycnous Komm - Pumana.

Tema 3. HHrerpanm or (QyHKIHMH KOMIUIEKCHOTO TEPEMEHHOT0. 3aBUCHMOCTH OT IyTH
uHTerpupoBanus. MHTerpansl oT aHamuTHdeckux ¢yHkuuid. Teopemsl Komm it ogHOCBSI3HON
oOyacTu u 71 coxkHOro KoHtypa. MurerpansHast popmyna Komm. MHTErpansHoe npeacraBieHne
MIPOU3BOIHON OT aHATUTUYECKON (YHKIINU.

Tema 4. OyHKUMOHANBHBIE PSAbI, CTENEHHbIE pPAAbl AN (QYHKIMM KOMIUIEKCHOTO
nepemeHHoro. Teopema AoOens. Psaaer Teitnmopa u Jlopana. OOnacte CXOOUMOCTH DSJIOB B
KOMIDICKCHOM TIOCKOCTH. Hyii 1 0coObIe TOUKH aHATMTUIECKON (DYHKITUH, UX KIacCH(PUKAIHS.

Tema 5. Teopus BBIYETOB, OCHOBHasi TeOpemMa O BblYETaxX. BbIUMCIIEHHE BBIUETOB

OTHOCHUTEJILHO OCOOBIX TOUYEK. BhIuncieHre KOHTYPHBIX HHTETPAJIOB C TOMOIIBIO BHIYETOB.

Tema 6. OmnepaunonHoe ucuucienue. Omnpenenenue npeodpaszoBanus Jlamnaca. [Tonstue
opurmHaia u wu3o0Opaxenus. CBoiicTBa mnpeoOpasoBanusi Jlammaca. Tabmmma wu300pakeHUi
ANIEMEHTaPHBIX (PYHKIINH.

OobpatHoe mpeoOpazoBanue Jlammaca. @opmyna MesmHa. Pa3noxeHue parpoHaIbHON
npobu Ha mpocTeitmue. OnepamoHHbIN MeTO pelieHus AuddepeHnaIbHbIX YpaBHEHHH.

3.4. Temaruka NpakTU4eCKUX 3aAHATHHA MO JUCUMUILIIMHE
«InddepenunanbHbie ypaBHEHUS! M KOMIICKCHBINH aHAJIN3»

Ne Tema 3ansaTus

/o

1 WuTerpupoBanue nudQepeHnaibHbIX YpaBHEHUH (11.y.) IEpBOTO MOPsAKAa Pa3InIHOTO
TUMA.

2 HuterpupoBanne nuddepeHInaIbHbBIX YPABHEHUH (11.y.) TIEPBOTO MOPSAKA Pa3IUIHOTO




THUIIA.

3 WuTerpupoBanue A.y n-ro Nopsika METOJ0M MOHMKEHUS TOPSAKa
4 Penrenne TUHEHHBIX OJHOPOAHBIX JI.y N-T'O TOPSIIKA C TIOCTOSHHBIMHU KO3 (QUITHEHTaMH.
5 Pemennie JIMHEMHBIX HEOJHOPOAHBIX /.y BTOPOro TOpSAKAa C TOCTOSHHBIMU
KOd(pHUIMEHTAMH METOJOM BapHaIlMK POU3BOJIBHBIX MMOCTOSIHHBIX

6 Pemenne JMHEHHBIX HEOJHOPOAHBIX 1.y N-T0 MOpsSAKa C  IOCTOSHHBIMU
Kod(ppuImeHTaMu ¢ UCIOJIH30BAHUEM METOa Mo100pa

7 Pemenne JMHEHHBIX HEOJHOPOAHBIX 1.y N-T0 MOpsSAKa C  IHOCTOSHHBIMU
K02 HUIMEHTaMH ¢ UCITOIB30BaHUEM MeToAa oa00pa (ITPOoT0IKEHHE)

8 Penrenue KpaeBbIX 3314, 33]]a4 Ha COOCTBEHHbIE 3HAYCHHUSI.

9 Pemenne HOpMaJIbHBIX CUCTEM 1.V .

10 | KonTpousbHsIi TecT 10 auddepeHnnanbHbIM ypaBHEHUIM

11 | KoMIiuiekcHbIe ynciaa U A€HCTBUA HAl HUMU

12 | OcHOBHBIE 7IeMEHTapHbIC (PYHKIIMU KOMILJIEKCHOW MTEPEMEHHO.

13 | JuddepenmpoBanyue 1 UHTETPUPOBAHUE (PYHKLIMU KOMIUIEKCHOM NepeMeHHOM.

14 | MHTETpaIbl OT aHATMTHICCKUX (DYHKIIHI

15 | DieMeHThI TEOpUH BHIYETOB

16 | Psampl B KOMIUIEKCHOM 00J1aCcTH

17 | OnepanOHHBINA METOM PEIICHHUS ..

18 | KOoHTpOJIbHBIHN TeCT 10 KOMIJIEKCHOMY aHaJIU3y

4. YuebHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecriedeHue
4.1. HopmaTusHbie 10kyMeHTHI 1 'OCThI

1. ®I'OC 13.03.02. DnekTpo’HEpreTHKa U 3JIEKTPOTEXHUKA (YpOBEHb OakallaBpHuara), YTBEPKAECH
npukazoM MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanyu ot 28.02.2018 Ne 144
(pex. ot 19.07.2022 Ne 662)

2. Axanemuueckuil yueOHBIN IUIaH 1O HampaBieHHIo noAroToBku: 13.03.02. DnekTposHepreTuka
u anekTpoTrexHuka. IIpodunb: DnekTpoHuka u TexHojorus ceHcopuku. dopma obydeHus —
ouHas. 2026.

3. Vka3 Ilpesunenta Poccuiickoit ®enepanuu ot 01.12.2016 Ne 642 «Crparerun Hay4dHO-
TEXHOJIOTHYECKOT0 pa3Butus Poccuiickon denepanun».

4. Tlpuka3z MunucrtepcTBa obpa3zoBanus u Hayku Poccuiickoit @enepauuu ot 23.08.2017 Ne 816

«O0  ytBepxkaenun  Ilopsinka  mpuUMEHEHUS  OpraHM3alMsIMHM,  OCYLIECTBIISIFOIIMMHU
00pa3oBaTeNnbHyI0 ACSITENbHOCTD, IEKTPOHHOTO 00YUYEeHHS, TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH NPpU peanu3alii 00pa3oBaTeIbHbIX IPOTrPaMM).

4.2. OcHOBHas JIUTEPATYypa

1. JlaBpoB, . B. Teopus ¢yHKUMN KOMILIEKCHOM mepeMeHHoM : yueOHoe mocobue / WM. B.
JlaBpos, A. M. Tepewenko. — 3-e uzg. ucnp. u gon. — Mocksa : MUOT, 2022. — 176 ¢c. —
ISBN 978-5-7256-0988-2. — TekcT : 31eKTpOoHHBIH // JlaHb : 37€KTpOHHO-OMOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/309326. — Pexxum poctymna: Ui aBTOpPU3.
MI0JIb30BaTENEH.

2. MuHocues, B. b. Kypc MaremaTtuku a1 TEXHUYECKHX BBICIIUX YUE€OHBIX 3aBECHUN: yueOHOe

nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3yokoB. — 2-e uzna., ucnp. — CaHKT-
[lerepOypr: Jlawp, 2022 — UYacte 3: [luddepeHnuanbHble ypaBHEHUs. YpaBHEHHS
Marematnuecko ¢usuku. Teopust ontumuzamuu — 2022, — 528 c¢. — ISBN 978-5-8114-
1560-1. — TexkcT: amekTpoHHBbIN // JlaHb: 3nekTpoHHO-OMONMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/211358
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4.3. lonosiHUTEILHAS JIUTEPATYpPA

1. Hemuposuy, b. I1. [Iuddepennmansupie ypaBHeHHs : yueOHOe TocoOue it By30B / b. I1.
Hemunosud, B. I1. Monenos. — 6-e uzn., crep. — Cankt-IletepOypr : Jlanp, 2022. — 280
c. — ISBN 978-5-8114-9441-5. — Tekct : osnekTpoHHbI // JlaHb : 3JIEKTPOHHO-
6ubmmoreuynas cuctema. — URL: https://e.lanbook.com/book/195426 — Pexum nocrymna:
JUJIS aBTOPU3. TI0JI30BATEINECH.

2. IlanteneeB, A. B. Teopus ¢GyHKUMH KOMIUIEKCHOTO MEPEMEHHOTO M ONEpalMoOHHOE
HCUYHUCIICHUE B TIPUMEpax U 3a7adax : yueoOHoe nmocobue / A. B. Ilantenees, A. C. Slkumoga.
— 3-e m3x., ucnp. — Cankr-IlerepOypr : Jlans, 2022. — 448 ¢. — ISBN 978-5-8114-1921-
0. — Texkct : amekTponHbI // Jlanb : 3mekTpoHHO-OMOMHMOTeyHas cuctema. — URL:
https://e.lanbook.com/book/212138 (nata ob6pamenus: 18.06.2026). — Pexum nocryna: amus
aBTOPU3. MOJIb30BATEIICH.

4.4. DnekTpoHHBIE 00pa3oBaTeJbHbIE PECypPChI

[TpoBeneHue 3aHATHI U aTTECTAIlMi BO3MOXHO B JMCTAHIIMOHHOM (popMaTte ¢ MpUMEHEHHEM
CUCTEMBI JTUCTAaHIIMOHHOTO 00ydeHwmst yHuBepcuteta (CO-LMS) Ha ocHOBe pa3paboTaHHBIX
kKadeapoi «MaTemaTuka» JIEKTPOHHBIX 00pa3zoBaTelbHbBIX pecypcoB (DOP) mo BceM pasnenam
IPOTPaMMBI:

Hazsanue DOP

Jubdepennmanbapie https://online.mospolytech.ru/course/view.php?id=4396
ypaBHEHUS

Teopus Gpynkuumit komruiekcHoi | https://Ims.mospolytech.ru/course/view.php?id=1219
IIEPEMEHHON U OINEPALIMOHHOE
VICUHCIICHUE

Pazpaborannsie DOP BKII0UAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[lopsimox mnpoBeneHus: pabOT B AMCTAHUMOHHOM (opMaTe YCTAaHABIMBAECTCS OTAEIbHBIMU
pacnopsHKeHUSAMHU POPEKTOopa 1o yueOHOM paboTe W/UiK HEHTPOM Y4eOHO-METOANYECKON pabOThI.

Kaxnpiii cTryneHT oOecriedeH WHIWBUIYaTbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K SJICKTPOHHOM

OuOJIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

WNHTepHeT-pecypchl  BKIIIOYAIOT YYEOHO-METOJMYECKHE MaTepHalibl B JJCKTPOHHOM  BHJE,

Mpe/icTaBJIeHHbIE Ha caliTe mospolytech.ru B paznene: «LleHTp MaTemMaTuyeckoro oopa3oBaHus»

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

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

[Tosie3Hple yaeOHO-METOAMYSCKHE U MHPOPMAITMOHHBIC MaTePHAITBI IPE/ICTABIICHBI Ha CaliTax:
http.//exponenta.ru, http.://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOW ceTH «HTepHET» ISl OCBOCHHUS

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

4.5. J/InueH3uoHHOEe U CBOOOIHO pacnpocrpaHsieMoe NnporpaMmmMHO€ o0ecreueHue

Ne| HaumenoBanue | Paszpabotumk I10 JlocTynnHOCTB Ccpuika Ha Enunelii peectp
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(mpaBooOnanatens | (JIMIEH3MOHHOE, POCCHUICKHX IPOrpamMM st
) cBOOOHO OBM u B/] (npu Hanuuun)
pacrpocTpaHsieMoe
)
Astra Linux [ OOO JInneH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
MoiiOduc OO0 "HOBBIE JIuueH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase 1id=9433
TEXHOJIOTUN" 75

4.6. CoBpemeHnHble MpodeccHoHATbHBIE 0a3bI JAHHBIX U HH(POPMALIUOHHBbIE
CIPaBOYHbBIE CHCTEMBI

HepequL PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX IJIfl OCBOCHUA NUCIHUIIJIUHBI:

HaumenoBanue

Cchlika Ha pecypc

HoctynHocTh

HNudopManHOHHO-CIIPABOYHBIE CHCTEMBbI

https://stackoverflow.co

JoctynHa B cetu

00pa3oBaTeNbHBIX CTAaH/IAPTOB
BbICILIET0 00pa3oBaHUs

Stack Overflow Y Wutepuer 6e3
OTpaHUYCHUIN

Mngopmanuonnrie pecypert Cern http:// www.consultant.ru | [loctymHo

KoncynprantlIimtoc

[Topran ®enepanbHbIX

FOCYAAPCTBEHHBIX http://www.fgosvo.ru. HoctymHo

J1eKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

noJuTeMaTHYecKas pedepaTHBHO-

Jlanp https://e.lanbook.com/ JlocTymHa B cetn
WutepHer 6e3
OTpaHUYCHUI

IPR Books https://www.iprbookshop | [locTynHa B cetn

ru/ Wurepuer 6e3
OTpaHUYCHUI
Ipodeccnonanbubie 0a3bl JAHHBIX

baza naHHBIX Hay4HOM http://www.elibrary.ru HoctynHo

AJIEKTPOHHON OMOIHOTEKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | locTymHo
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oubnuorpaduueckas u
HayKOMeTpHUIecKast
(6bubmmomeTprueckas) 6a3a JaHHBIX

5. MaTepuajJbHO-TeXHUYECKOe o0ecnevyeHne U CIUIIUHBI

MaTepI/IaJ'IBHO — TexHuYeckas 0aza YHHUBCPCUTCTA oOecrieunBaeTr IMPOBCACHNUEC BCCX BHUIOB
3aHSATHUNA, TPETYCMOTPEHHBIX y4e€OHBIM IUIAHOM, U COOTBETCTBYET JNEHCTBYIOIIMM CAHUTAPHBIM U
MPOTHUBOIIOXKAPHBIM IIpaBUJIaM U HOpMaM.

Kadenpa «Marematrka» He pacmoyiaraeT COOCTBEHHBIM ay TUTOPHBIM (DOHIIOM U HCTIOIB3YET
y4eOHbIe ayTUTOPUH U3 0011ero poHa yHUBEPCUTETA.

[Tpu HEOOXOAMMOCTH 7Sl IPOBEJCHHSI HHTEPAKTUBHBIX MPAKTUYECKUX 3aHITHNA UCIIONB3YIOTCA
KOMITBIOTCPHBIC KJIIACChl YHUBCPCUTECTA.

5. Meroauyeckue peKOMeHIALUMN

6.1. MeroanuyecKkue peKOMEHIALUHM JJIS NIPENnoAaBaTe/Is
10 OPraHu3anuu o0ydyeHust

[Ipexxne Bcero, cienyer oOpaTUTh BHMMAHHE CTYJEHTOB Ha TO, YTO IMPAKTHYECKH BECh
M3y4aeMbIl UMU MaTepuaj SBIAECTCS IS HUX HOBBIM, HE M3Y4YaBIIUMCA B IIPOrpPaMME CPEIHEU
mKoJbl. OHAKO OH He TpeOyeT KaKoi-1100 CriennanbHOM (JIOTOIHUTENTFHON ) TOJTOTOBKH M BIIOJTHE
MOJKET OBITh YCIIEIIHO U3YUYEH, €CIIM CTYACHTHI OyIyT MOCeIaTh 3aHATHI, CBOEBPEMEHHO BBIIIOIHSTh
JIOMAIITHUE 3aIaHus U TI0JIH30BATHCS (ITPH HEOOXOIUMOCTH) CUCTEMON TUTAHOBBIX KOHCYJIBTAIMHA B
TEUYEeHUE KaXJoro cemectpa. Bomenmue B Kypc AuddepeHIManbHbIX ypaBHEHHH pa3aessl
SIBJISIFOTCSA KJIACCUYECKMMH, B TO K€ BpeMs OHM NPAKTUYECKH OPUEHTHUPOBAHBI, TAK KAK HMEIOT
LIIMPOKOE PacIpOCTPAHEHUE Ul PELICHHs Pa3HOTO poa 3aiad BHYTPU CaMOMl MaTeMaTUKH H
MPUKIIAIHBIX 3aa4. FIX OCBOEHHE TOMOKET CTYI€HTaM JIOTHYECKH BEPHO, aPTYMEHTUPOBAHO U SICHO
CTPOUTH YCTHYIO M NHCBMEHHYIO p€4b, YCIEIIHO MPUMEHATh HAKOIUICHHBIE 3HAHMS [UIsSl PEIICHHUS,
IPEeX/Ie BCETO, CTAHAAPTHBIX 337a4 B IPO(ECCHOHATIBHON chepe NesITeNbHOCTH.

Heob6xomumo ¢ camMoro Hauyana 3aHATUH pPEKOMEHIOBAaTh CTYJIEHTaM OCHOBHYIO U
JIOTIOJIHUTENBHYI0 JIMTEPATYpPy, @ B KOHLE CEMECTpa JaTh CIMCOK BOIPOCOB JJI MOAIOTOBKH K
JK3aMEHY.

Ha nepBoMm 3aHSTHH N0 TUCHUTUTMHE 0053aTEIBHO MPOUH(GOPMHUPOBATH CTYJICHTOB O BHJIE U
(opMe MPOMEXYTOUHOMN aTTeCTAlMU 10 TUCLMIIIMHE, CPOKaX €€ MPOBEACHUS, YCIOBUAX JIONyCKa K
MIPOMEKYTOYHOM aTTECTAllUU, IPUMEHAEMBIX BUIAX IIPOMEKYTOYHOIO KOHTPOJIA.

W3noxeHne TEOPETHYECKOT0 MaTepuala JIOJKHO COINPOBOXKIAATHCS HIUIFOCTPATUBHBIMU
pUMEpaMH, THIATEIBHO OTOOPAaHHBIMHU TPETNOAABATENIEM TaK, YTOOBl TEXHHUUECKUE TPYIHOCTH U
BBIKJIQJKM IPU DPEIICHUU 3aJa4d HE OTBJICKAIM OT TJABHOIO: OCMBICIEHUS HIEUM U CYTH
pUMeHsieMblX MeTonoB. Cienyer Bcerjga ykasbplBaTb IPUMEPbHI MPaKTUYECKOrO0 HPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUSAX YPAaBHEHUH U (POPMYIL.

[IpakTrdeckue 3aHATHSA JTOJDKHBI OBITH OPraHW30BaHBI IMPEMOJABATENIEM TaKUM 00pas3oM,
qTOObl  OCTAaBAJOCh BpEeMs Ha MEPUOAMYECKOE BBIIIOJHEHHE CTYACHTaAaMH  HeOOJIbLION
CaMOCTOSITENILHOM paObOThI B ayAUTOPUH JJIs1 IPOBEPKU YCBOEHUS U3JI0KEHHOTO MaTepHaa.

IIpenonaBaTens, BeAyIIMH MpPAaKTUYECKHE 3aHATUSA, JOJDKEH COIVIaCOBBIBaTh Y4eOHO —
TEMAaTUYECKHUI TUIaH 3aHATHH C JIEKTOPOM, HCIIONIB30BAaTh €ANHYIO CUCTEMY 0003HAYECHUH.

[IpenonaBaTento ciegyeT AO0OMBATHCS CHCTEMAaTHUYECKONW HENpepbIBHOM pabOThl CTYJIEHTOB
B TEUEHHE CEMecTpa, HEOOXOAWMO BBISBIATH CHIIBHBIX CTYIEHTOB M TPUBJIEKATh UX K HAyYHOU
paboTe, K y4acTUIO B pa3HOr0 pojia OJIMMIINAaX U KOHKypcax.
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CTyneHT JOKEH OIYIIATh 3aMHTEPECOBAHHOCTD MPEI01aBaTeNs B JOCTHKEHUH KOHEYHOIO
pe3ynbTara: B mpuoOpeTeHnH 00y4JaroMMUCs MPOYHbIX 3HAaHUH, YMEHUH U BiIa/IeHUs] HAKOTJIEHHOM
uHpopManuei st peleHus 3a1a4 B Ipo(PecCUOHAIbHOM 1EeITETbHOCTH.

6.1.1. OOpa3oBaTe/bHbIE TEXHOJIOTUH

[IpoBenenue 3aHATHI W aTTecTalii BO3MOXKHO B JUCTaHIIMOHHOM (opmare ¢ NpUMEHEHHEM
CHUCTEMBI TUCTaHIIMOHHOTO 00yueHus: yauBepcuteta (CO-LMS) Ha ocHoBe pazpaboTaHHOTO
kadenpoii «MaTemaTHKay» >JIEKTPOHHOTO obOpazoBaTenbHOro pecypca (30P) mo BceM pazaenam
MporpaMmsl (cM. 1. 4.4).

[Topsnox mpoBeneHUs padOT B AMCTaHLUMOHHOM (hopmare yCTaHABIMBAETCS OTAEIbHBIMU
pacopsHKCHHUSIME ITPOPEKTOPa 10 yIeOHOM paboTe W/HTU IIEHTPOM yIeOHO-METOINICCKOM PabOTHI.

6.2. MeToauuecKkue yKazaHus il 00y4aIOIIUXCS 10 OCBOECHHUIO
JTUCIHUILINHBI

Pa3nen: o0bikHOBeHHbBIE U PepeHInATIbHbIE YPABHEHUS

Wzyuenne nuddepeHnnaibHbIX YpaBHEHNH HMEET BaKHeHIee 3HaYeHNE B MAaTEMaTHIECKOM

MOAr0oTOBKE MHkeHepa. OOBsCHSAETCS 3TO TeM, 4To AuddepeHuanbHbe ypaBHEHHS PEACTABIISIOT
co00M MaTeMaTUYeCKHe MOJEIH CaMbIX Pa3HOOOPA3HBIX MPOLIECCOB H SBICHUH, TAK KaK UX PELICHUS
MO3BOJISIFOT OMKCATh 3BOJIOIUIO U3y4aeMOT0 MpOoIecca, XapakTep MPOUCXOASIINX C MaTePUATLHOM
CHCTEMOW U3MEHEHNH B 3aBUCHMOCTH OT IEPBOHAYAIEHOTO COCTOSIHUSI CHCTEMBI.
OTnuuyuTenbHOe CBOWCTBO AU(QEepeHInanbHbIX YpPaBHEHHH COCTOUT B TOM, 4YTO MpPH HX
WHTETPUPOBAHUHN OOBIYHO TMOJIydaeTcss OECUHMCICHHOE MHOXKECTBO pemieHuid. Jlnsg ypaBHeHuUs
MEpPBOrO TOPSAIKAa 3TO MHOXECTBO OIMCHIBACTCS OJHOM MPOU3BOJIBHOM MOCTOSHHOW. YTOOBI
BBIJICJIUTH U3 0ECKOHEYHOTO0 MHOXKECTBA PEIICHUH TO, KOTOPOE ONMMCHIBAET UMEHHO JIaHHBIH IpoIiecc,
HeoOXoauMO 3a7aTh JOMOJHUTENbHYI0 HH(OpMalNI0, HAalmpuMep, 3HaTh HadyajJbHOE COCTOSHHE
nporecca. Takoe JOMOJHUTEIHHOE YCIOBHE HAa3bIBACTCS HAYAIBHBIM YCIIOBHUEM.

3anaya uHTErpupoBaHus nuddepeHIaIbHOr0 ypaBHEHHS MEPBOro MOpPsiKa COBMECTHO C
HayvaJIbHBIM YCIIOBHEM Ha3bIBAETCS HAYAJIbHOM 3a1a4ei nin 3amaueii Kormm.

g muddepeHIManbHBIX ypaBHEHUH IEPBOTo MOPsAIKa CIeIyeT pa3IudaTh 001ee, 4acTHOE
1 0co00€ pelIeHus, a TakKe OOLIHIA, YaCTHBIN U 0COOBI HHTETPAIBI.

[Tpu uHTErpHpPOBAaHUM ypaBHEHUU MEPBOTO MOPSIKA HAIO MPEXkKAE BCEro OMPENeIUTh THII
ypaBHEHHS, a 3aTeM YK€ MPUMEHHTh TOT WJIM MHOM MeTon pemenus. Hamo o0s3aTeIbHO OCBOHUTH
MpoLeaypy TMpHUBEACHUS YpaBHEHHUS TEPBOrO TMOpSAKAa K YpPaBHEHHIO C pa3felieHHBIMU
MEPEMEHHBIMH, TaK KaK IMEHHO TaKW€ YPaBHEHUS MOKHO HEMOCPEICTBEHHO HHTETPHPOBATh.

Jnsa nuddepeHnmanbHbIX ypaBHEHUH N — IO MOpsiiKa 0053aTeIbHO 3HATh MOCTAHOBKH 33a1a41
Komm, kpaeBoii 3a1auu, 3a1a4u Ha COOCTBEHHBIC 3HAYCHUSI.

B teme, mocBsiieHHO TMHEHHBIM U (QepeHIIMalbHBIM YPaBHEHUSIM N — IO MOPSJIKA, HA0
3HATh TEOPEMBI O CTPYKTYpe OOILEro peuieHus OHOPOIHBIX M HEOAHOPOIHBIX YPAaBHEHUH, TaK KaK
OHM YKa3bIBAIOT MYyTh MOCTpOeHHUs oOuiero pemienus. OOpaTUTh BHUMAaHHE HA TO, YTO pEIlIEHUE
JUHEHHBIX OJHOPOJHBIX U QPEpeHINATbHBIX ypaBHEHUH N — TO MOpAAKAa C MOCTOSHHBIMU
kod(urmenTaMu He TpeOyeT MHTETPUPOBAHUSA, a CBOJUTCS K YHUCTO alreOpandeckor mpoodsieme
HaXOXXJICHUS KOPHEH COOTBETCTBYIOLIETO XapaKTEPUCTHYECKOro ypaBHeHUs. Hamo 3HaTh BHI
YACTHBIX PEIICHUM JIMHEHHBIX OJHOPOIHBIX NU(d(epeHuaNIbHbIX ypaBHEHUH n — IO MOpsjaKa ¢
MOCTOSTHHBIMU KOA((HUIIMEHTAaMH B 3aBUCUMOCTH OT BHJIa KOPHEH XapaKTepHUCTUIECKOTO YPAaBHEHUSI.

Hano 4eTko ysICHUTH alropuT™M MOCTPOEHUS YAaCTHBIX PEUICHUM JTMHEHHBIX HEOIHOPOIHBIX
i QepeHIanbHbIX YpaBHEHHH METOIOM 110100pa (METOJ0M HEOIpeIeIeHHBIX K03 (OUITMEHTOB),
o0paTuB BHUMAaHHE Ha TO, YTO B ATOM CJIy4ae BHJI YaCTHBIX PEUICHHI HEOJAHOPOAHOTO ypaBHEHUS
COOTBETCTBYET IO CTPYKTYPE 3aJaHHOU IPABOM YACTH.

Pa3gen: koMIJIeKCHBINA aHAJIH3
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B »atOoM pazgene, mnpexiae Bcero, Haa0 IOHATh, YTO KOMIUIEKCHOE YHCIO SIBUJIOCH
paciiMpeHreM TOHATHS JIeHCTBUTENIbHBIX YHCEN, 3HaTh OIpeaeieHHe M Tpu (GOopMbl 3amucu
KOMIUIEKCHOTO ~ YHCJIa, T€OMETPUYECKYI0 HHTEPHPETALUI0 KOMIUIEKCHOTO YHMCJIa U B3aUMHO-
OJIHO3HAYHOE COOTBETCTBHE MEXJIy MHOXKECTBOM KOMIUIEKCHBIX YHCEl M MHOXECTBOM TOYEK
KOMIUIEKCHOW TIOCKOCTH. KOMIUIEKCHbIE YMcaa MOXHO HM300pa)kaTh ¢ MOMOIIBIO BEKTOPOB Ha
KOMIUIEKCHOM MI0cKocTH. [ToaTOMY onepanuu caoKeHus: ¥ BBIYUTaHHUSI KOMIIEKCHBIX YHCENl MOTYT
OBITH CBEJICHBI K ONepaIisIM CI0KEHUS M BBIYUTAHHUS COOTBETCTBYIOIINUX BEKTOPOB.

Hago 3Hath W yMeTb BBINOJHATH OIEpald YMHOXKEHUS, J€JeHHs, BO3BEICHHUS B
MOJIOKUTETIbHYIO CTENEHb KOMIUIEKCHBIX YHCEJ, 3allMCAaHHbIX B TPUTOHOMETPHUYECKOW Qopme,
W3BJICYEHUS] KOPHS N-0i CTENEHU U3 KOMILJIEKCHOTO YHUCIIa.

OOpatuTh BHUMaHHE Ha TO, YTO MHOKECTBO KOMIIJIEKCHBIX YHCEIl SBISETCS 3aMKHYTBHIM, TO
ecTh Jt00as anreOpanyeckasl oneparusi HajJ KOMIUIEKCHBIMH YHCJIaMU HE BBIBOAMT 3a IpPEleibl
00J1aCTH KOMIUIEKCHBIX YHCEll.

BaxxHo oCMBICIUTH MOHATHE (PYHKIMM KOMIUIEKCHOW NEPEMEHHOM Kak OTOOpakKeHUs
IUIOCKMX MHOXKECTB (MHOXKECTBA 3HAYEHMHM KOMIUIEKCHOTO apryMEHTa Ha MHOYKECTBO 3HAUCHMMU
¢byHkuu). OTa reoMeTpuueckas TPAaKTOBKa B 3HAYUTENBbHO Mepe ompezenseT 3¢(EeKTUBHOCTh
METOJIOB TeOpUU (YHKUUN KOMILJIEKCHON NEpEeMEHHOM, TaK KaK OKa3bIBae€TCs, YTO BO MHOTHX
CIIydasiX IPpH peLeHu  3a1a4 j1si 00JacTeil ciioxkHol GopMbl (Hanmpumep, Npopuiib Kpblia caMoJIeTa,
OTBEPCTUE HEKPYTOBOH (POPMBI U T.I1.) MOXKHO OTOOPA3UTH 33/1aHHYIO 00JIACTh CJI0KHOIO OUEepPTAHUS
Ha 00JacTh MPOCTOil GPopMbI (HampuMep, Ha SAUHUYHBIA KPYT), I KOTOPOH COOTBETCTBYIOIIAS
3a/la4a Ui YXKE pelIeHa, WIK PEIIEHUE HAXOAUTCS AOCTATOYHO IIPOCTO.

Hago ycBouTh, uYTO He BCsiKasg (QYHKIMS KOMIUIEKCHOW IEpEeMEHHOU sIBIsieTCA
muddepeHrpyeMoi, HO €ciaM JUIsl Hee BBIIOJHAIOTCS HEO0OXOAMMOE M JIOCTATOYHOE YCIOBHUS
muddepennmpyemoct (ycioBust Komm — Pumana), To oHa oOnamaeT psaoM 3amMedaTesIbHBIX
CBOMCTB.

Hanpumep, BennuyrHa UHTETrpasia OT aHAJIMTUUYECKOW (DYHKIUU HE 3aBUCUT OT (OPMBI ITyTH
UHTETPUPOBAHUS, a OIpPENEISIETCs JIMIIb €r0 HAadaJlbHOW M KOHEUHOM TOYKaMH, HMHTErpan IIo
3aMKHYTOMY KOHTYpY OT aHAJIMTUYECKON (QYHKIIUU paBEH HYJIIO.

Hano 3HaTh 1HEeHTpandbHYIO (POpMyNy TEOpUH aHATUTHYECKUX (DYHKIMH — HMHTErpajbHYIO
¢opmyny Komm (oHa mMO3BONSET HAXOAWTh 3HAUYECHUS AHATUTHUYECKOW (QYHKIMH B JHOOOM
BHYTpEHHEH TOUKe AByMEpHOI obacTH mo e€ 3HaueHusM Ha rpanune C. Tem caMbIM, 1O CyIIECTBY,
MOHMIKAETCSl Pa3MEpPHOCTh pEIIaeMoll 3a/lauM) U YMEThb NMPUMEHSATh €€ U OCHOBHYIO TEOpPEMY O
BbIUETaX K BBIYMCIICHUIO KOHTYPHBIX MHTETPAJIOB.

[Ipu u3yueHun oneparioHHOr0 UCUNCIEHHSI HAJI0 MOHATh €r0 OCHOBHYIO UEH0: IEPEXO0JT OT
neiictBuil Haj (QyHKUMAMHM AEMCTBUTENTBHOW MEPEMEHHOM - OpHTMHANIOB K Oojee MPOCThIM
JecTBUSAM Haj n3o0pakeHusiMu 3TuX GyHkumid. Hamo 3HaTh cBoiicTBa mpeobOpa3oBanus Jlamnaca,
a Juis BBIMOJIHEHUs oOpaTHOro mnpeoOpa3oBaHus Jlamiaca OCBOWUTH MNpOLEAYpPY pa3iokKeHUs
panMoHaIbHBIX Jpo0eit Ha mpocTenTme.

OTMeTuM B 3aK/IIOYEHHE, YTO YCIEUIHOE HW3y4YeHUE AUCLUUIUIMHBI, HpHOOpeTeHue
HEO0OXOUMBIX KOMIIETEHIIMI, YMEHUIM M HABBIKOB BJIAJICHUS] MaTEMaTHUYECKUM anmnapaTtoM TpeOyer
OT CTYJEHTOB OOJIBLION CaMOCTOATEeNbHONU paboThl. OOpaTUTe BHUMAaHHUE, YTO KOJUYECTBO YacOB,
OTBOJMMBIX Ha CaMOCTOSITENIbHYI0 padOTy B COOTBETCTBUU C Y4EOHBIM IJIAHOM, PAaBHO MJIU, Kak
MIPaBUJIIO, OOJIBIIIE YACOB, OTBOAMMBIX Ha BCE BU/bI ayAIUTOPHBIX 3aHATHUI.

7. MDOHA OLECHOYHBIX CPEACTB

7.1.  Memoovt KOHMPONA U OUEHUBAHUA PE3YILMAMOE 00yUeHUs

JUisi KOHTPOJIA YCIEBAEMOCTH W KadecTBa OCBOEHUS TUCHMIUIMHBI HACTOSINEH NporpaMmmon
MIPETYCMOTPEHBI CIIeTyIOIUE BUIbI KOHTPOJIS:

— KOHTPOJIb TEKYILEH ycrieBaeMOCTH (TEKYIINH KOHTPOJIb);

— NPOMEXYTOYHAs aTTecTanus (3K3aMeH).

15



Ne i/t

Bun xoHTpOons
pe3yNbTaToOB
00yueHus

HanmenoBanme
KOHTPOJIA
pE3yNIbTaTOB
00yUJeHHS

KpaTkas xapakTepucThka KOHTPOJIs
pe3yNbTaTOB 00yUYEHUS

PacuerHo-
rpauyeckas
pabora

Texywmit

OO6yuaromuiics B TEUEHHE cemecTpa
CaMOCTOATCIIbHO BBIIIOJIHACT PAJ PpacdCTHO-
rpapuueckux pabor mo teme paznena. Ilpu
IPOBEPKE IMPEToaBaTeNlb OLIEHUBACT Ka4eCTBO
ohopMIICHHUS, PABUILHOCTH PACUCTOB.

KonTponbshas
pabora

Texymui

Pemenune KOHTPOJIbHOMU paboThI
OCYILECTBIISIETCSI Ha  TOCJIETHEM  3aHATUU
n3zygaemoro paszena. KonTponmbHas pabora
BBITIOJTHSCTCS WH/INBUyaTHbHO KaXKIBIM
cryaentoM. Ilpu mpoBepke mpenoaaBaTenb
OLIEHMBAEeT MPaBUJIBHOCTh  MPOU3BEICHHBIX
pacyeTos.

Tect

Texymmit

TectupoBanue MNPOBOOUTCS HA IOCIEIHEM
3aHATUM M3y4aeMou TeMbl. TecTtupoBaHue
OCyIIECTBIIsICTCS, MO0  TpU  HOMOIIU
KOMIIBIOTEPHON CHCTEMBbl TECTUPOBAHMS, JHOO
C UCITOJIb30BAaHNEM BBIJIAHHBIX TECT-33JaHUI Ha
OyMa)kHOM HocuTene. B paMkax TecTupoBaHuUs
MIPOBEPSETCS 3HAHUE TEOPETUUECKOM Oa3bl.

DK3aMeH

IIpomexyTo4HbIH

[TpomexxyTouHast arrecTanus OOydarOUIMXCS B
(dopme SK3aMeHa MPOBOAMTCA IO pPe3yibTaTam
BBITMIOJIHEHUSI BCEX BHJIOB Y4YeOHOW paboTHI,
MPEIYyCMOTPEHHBIX Y4EOHBIM IUIAHOM I10 TAHHOH
JUCLMIUIMHE,  OPU  3TOM  YYHUTBIBAKOTCS
pe3yJIbTaThl TEKYILErO0 KOHTPOJI yCIEBAEMOCTH
B TeueHue cemectpa. OIleHKa  CTeNeHU
JOCTIDKEHHsT  OOydalolIMMUCS  IJIAHUPYEMBIX
pe3yabTaToB ~ OOydeHUs [0  JUCLHUIUIMHE
IIPOBOAMTCS IPENIOAABATEIEM, BEYIIIUM 3aHATHS
10 JUCUUIUIMHE METOAOM JKCIIEPTHOM OLICHKHU.
IIo wroramM mpPOMEKYTOYHOM arTeCTallMy IO
JUCLIMIUIMHE BBICTABISETCS OLEHKA «OTIIMYHOY,
«XOpOILOY, «YIOBIIETBOPUTEIBHO» W
«HEYJIOBJIETBOPUTEIBHO.

7.2,

IlIxana u kpumepuu oyeHusanus pe3yibmamos o0yueHus

[TokazaTenem OLEHUBAHHS KOMIIETEHIM Ha pPAa3MUYHBIX d3Tamax HUX (HOPMUPOBAHHS SBISAETCS
JOCTHKEHHE 00yUarOIMMUCS IIIAHUPYEMBIX pe3yJIbTaTOB 00YUYEeHHUs O AUCLHUILUINHE (MOIYJIIO).

Kpurtepuu onennBanus
IToxasarenn

HeynoBj1eTBOpUTEIbHO | Y10BJIETBOPUTEILHO Xopouo OT1inyHO
3HATh: OO6yuaroumiics Obyuatronmiics Ob6yuatommii | OOyuaronu
TEOPETUYECKHE | AEMOHCTPHUPYET MOJHOE | TEMOHCTPUPYET cst s
OCHOBBI OTCYTCTBUE WJIH HETIOJIHOE JEMOHCTPHUPY | JEMOHCTPH
muddepenman | HeEOCTATOUHOE COOTBETCTBHUE €T YaCTUYHOE | pyeT
BHBIX COOTBETCTBHUE CIIEJYIOUINX 3HAHUW: | COOTBETCTBHE | ITOJIHOE
YpaBHEHUH U CJIEIYIOUINX 3HAHUMI: TEOpPEeTUYECKHE CIIEAYIOIIUX | COOTBETCTB
KOMILUIEKCHOT'O | TEOPETHYECKUE OCHOBBI | OCHOBBI 3HaHUIL: ue
aHanus3a. QG epeHIaIbHbIX T epeHIaIbHbIX | TEOPETUYECK | CIEAYIOMINX

YpaBHEHUU U yYpaBHEHUU U 1€ OCHOBBI 3HAHUMU:

KOMILJIEKCHOTI'O aHAJIN3a. | KOMIUIEKCHOTO JuddepeHIy | TeopeTudec
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aHamn3a. QITbHBIX KHE OCHOBBI
ypaBHeHuid 1 | nuddepeniy
KOMIUIEKCHOT | HaJbHBIX
0 aHaIM3a. ypaBHEHUU
Honyckatorc | u
s KOMIUIEKCH
HE3HAYUTellb | Oro
HBIE OIIIMOKH, | aHaJIn3a.
HerouHoctd, | CBOOOIHO
3aTpyJHEHUS | OTIEpUPYET
npu npuoOpeTeH
AQHAJIUTUYECK | HBIMH
170'¢ 3HAHHSIMH.
OIepaLUsX.
yMeEThb: OOyuatomuiics He ymeeT | OOyvaromuics OO6yuatoummii | OOyuaromu
pelath 3aJ]a4M | UM B HEIOCTAaTOYHOMH JIEMOHCTPHUPYET cA (&
U YIPaXHEHUS | CTETICHH yMEET: HETIOTHOE JIEMOHCTPHUPY | JEMOHCTPH
UCTIONB3YS peraTh 3a1a4u U COOTBETCTBHUE €T YaCTUYHOE | pyeT
OCHOBHBIE YOpaXHEHUS UCTIONB3Ys | CIEAYIOIINX YMEHUN: | COOTBETCTBHE | MOJHOE
METO/IBI, OCHOBHBIE METO/IbI, pemaTth 3a1a4uu u CIIEIYIOIINUX | COOTBETCTB
W3YYCHHEIC B W3YYCHHBIC B Kypce YIPaXKHEHUS YMEHUI: ue
Kypce QG epeHIaIbHbIX UCTIONB3Ysl OCHOBHBIE | pellaTh CJIEYIOLITNX
muddepeHran | ypaBHeHHH U METO/Ibl, U3YYCHHBIE B | 337a4d U YMEHHI:
BHBIX KOMIUIEKCHOTO aHaiu3a. | Kypce YOpaKHEHUS | peliaThb
YpaBHCHHI 1 T GepeHIaTbHbIX | UCTIONB3YS 3a1a9u "
KOMILJIEKCHOT'O YpaBHEHHI U OCHOBHBIC YOpaXHEHH
aHanmsa. KOMIUIEKCHOTO METO/IBI, s
aHaym3a. U3YYEHHBIE B | UCIIOJIb3YS
Honyckarorest Kypce OCHOBHBIE
3HAYUTEIIbHbIE muddepeHI | METObl,
OIINOKH, MPOSIBISIETCS | allbHBIX U3yYEHHBIE
HEJ0CTaTOYHOCTh YpaBHEHUH U | B Kypce
YMEHHUH, 110 Py KoMIuieKcHoT | auddepenn
rokasareJei, 0 aHau3a. MAJTBHBIX
oOy4aromuics YMeHus ypaBHEHUN
UCIIBITBIBACT OCBOCHBI, HO | H
3HAYHUTEIIbHBIC JIOITYCKAIOTCS | KOMIUIEKCH
3aTpyIHEHUS TpU HE3HAYUTENlb | OTO
OTIepUPOBAHUU HBIE OIUOKHU, | aHAJTH3a.
YMEHUSIMHU TPU UX HeToyHOCTH, | CBOOOMHO
nepeHoce Ha HOBBIE 3aTPyAHEHUS | ONEpPHPYET
CUTYaIIUH. npu npuoOpereH
AQHAJIUTUYECK | HBIMH
1704 YMEHHSIMH,
orepanusax, | NPUMEHSET
nepeHoce UX B
yMEHHH Ha CUTYaLUAX
HOBBIC, MTOBBIIIICHHO
HECTaHAApPTH | U
bl€ CUTYallUU. | CIIO)KHOCTH.
BJaJeTh: OO6yuaromuiics He | OOyyaromuiics B OO6yuarommii | O0yuaronu
HaBbIKaMU BJIa/ICET WIH B | HEJOCTaTOYHOI Csl YaCTUYHO | Mcs B
IPUMCHCHUS HE/IOCTaTOYHOW CTENEHH | CTENICHH BJIaJICeT: BJIAJICET: MIOJTHOM
muddepeHnran | BiageeT HaBBIKAMH HaBBIKAMHU o0BeEME
BHBIX HABbIKAMU MPUMEHEHUS | IPUMEHEHUS MPUMEHEHUS | BIAJCET:
ypaBHEHUH U nuddepeHIaIbHBIX muddepeHnrabHbBIX | AuddepeHnn | HaBbIKaMu
KOMILJIEKCHOTO | YPaBHEHUH H YpaBHCHHI U QJTBHBIX MPUMCHCHU
aHaimsa K KOMIUIEKCHOTO aHaJIK3a K | KOMIUIEKCHOTO YpaBHEHHIA U | s
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€CTeCTBEHHOHA | €CTECTBEHHOHAYYHBIM aHaJm3a K KoMmIuiekcHor | auddepen
YYHBIM (puzmueckum u €CTeCTBEHHOHAYYHBIM | O aHaJIM3a K | HAJIbHBIX
(pu3nyeckuM U | TEXHUYECKUM) 3a7auaM. | (PU3UYECKUM H €CTECTBEHHO | ypaBHEHUU
TEXHUYECKHUM ) TEXHUYECKUM ) HayYHBIM u
3a7a4aMm. 3a7a4aM. (pu3ruecKkuM | KOMIUIEKCH
OO0yuarommiics u OT0 aHaJIn3a
UCTIBITHIBACT TEXHUYECKHM | K
3HAYHUTEIbHBIC ) 3a1a4am. €CTECTBEHH
3aTpyAHEHUS TIPH HaBpiku OHAYYHBIM
NIPUMEHEHUU HaBBIKOB | OCBOCHBI, HO | ((hu3nyecku
B HOBBIX CUTYyallUsX. | JIOMyCKAKOTCS | M U
HE3HAYUTENb | TEXHUYECKU
HBIC OIMOKHU, | M) 3a7a9aM.
HeTouHOCTH, | CBOOOIHO
3aTPyAHCHUS] | IPUMEHSET
npu MOJTYYCHHBI
AHAJUTUYECK | € HAaBBIKH B
ux CUTYaIUAX
OIepanusiX, | MOBBIIICHHO
TepeHoCe 51
YMEHHUH Ha CII0KHOCTH.
HOBBIE,
HECTaHIAPTH
bI€ CUTYAIIHH.
IIkana oneHNBaHUS TeKyIIero KOHTPOJIA.
HanmeHnoBaHue KOHTPOJIS 1
KaJla OLICHUBAHUS Onucanne

pe3yJIbTaTOB 00YUYCHHS

PacuerHo-rpaduueckas pabora

Otnuuno - PaboTta cnana B
CpPOK, pacueTHas 1
rpaduyeckas 4acTH
BBITIOJTHEHBI BEPHO, JTNOO
UMEIOTCSl HEI0UETHI, HE
BIIUSIIOLIME Ha KOHEYHBIN
pe3yJbTar.

Xopouio - pacyeTHas 4acTh
BBITIOJIHEHA BEPHO, B
rpaduuecKoil yacTu ectb
3aMeyYaHus

Y 10OBIETBOPUTEIBHO - B
pacYeTHOM YacTH €CTh
3aMeuyaHusi, METOJL
BBINOJIHEHUS rpaduuecKoi
4acTU BbIOpaH BEPHbIN
HeynosnerBopurensHo - B
pacueTHOI U rpaduuecKoit
4acTsAX €CTh rpyObie
3aMeyaHusl.

3aganue Ha PI'P BoigaeTcs Ha
MIEPBOM 3aHATUU
COOTBETCTBYIOIIETO pa3jena
MACHUIUINHEI U CIaeTCs IO
OKOHYAHUH H3yUYCHUS
COOTBETCTBYIOILIETO pa3ziena
mucuumIniel. PI'P nomkHb
OBITH BBIIIOJIHEHEI 1

0o OpMIICHBI B COOTBETCTBUU C
TpeOOBaHUSMU METOUYECKHIX
yKa3aHUW Ka(eapsl.

KonTponbhas pabota

Otnuno - Pabora BEICOKOTO
Ka4yecTBa, YPOBCHb
BBITIOJHEHHS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
CoJiep’KaHue Kypca OCBOCHO
MOJIHOCTHIO, 0€3 MPOOEIoB,
HEOO0XOIUMbIC TIPAKTHUCCKHE
HABBIKHN pa6OTBI C OCBOCHHBIM

3amuTa TeMbl BKIIOYaeT
pelieHue 3aa4 B ayIUTOPUH B
TEeUEHHEe OJHOU TMaphl U
MIPOXOAMT TOCTIE U3YICHHS
COOTBETCTBYIOIIETO

paznena. buneTsl cocTosT U3
BOITPOCOB, MTO3BOJISIOIINX
OIICHUTH C(HOPMUPOBAHHOCTH

18




MaTepuaioM c(hOPMHUPOBAHEI,
BCE MPETyCMOTPEHHBIE
nporpamMmoil ooydeHus
y4eOHBbIE 3a/1aHHsl BBITIOJIHEHBI,
100 HEKOTOPbIE U3
BBITTOJIHEHHBIX 33JaHUN
coJiepKaT He3HAUUTeIbHbIE
OLIMOKHU

Xopouio - YpoBeHb
BBITOJIHEHUS pabOThI OTBEYALT
OOJIBLIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUIECKOE
coJiepKaHne Kypca OCBOSHO
YaCTUYHO, HO MPOOEITHI He
HOCSAT CYIIECTBEHHOI'O
XapakTepa, HeOOXOUMBIC
MPAaKTUYECKHE HABBIKU PAOOTHI
C OCBOEGHHBIM MaTepHajIoM B
OCHOBHOM c(hOpMHUPOBaHBHI,
HEKOTOPHIC BUIBI 33/TaHUI
BBITTOJIHEHBI C OIIMOKaMH.

Y 10BIE€TBOPUTENHHO -
Teoperuueckoe conepkaHue
Kypca OCBOCHO YaCTHYHO,
HE00XO/IMMBIE TIPAKTUIECKHE
HaBBIKU PaOOTHI HE
chopMHUpPOBaHBI, OOJIBIITUHCTBO
MPEyCMOTPEHHBIX
IIpOrpaMMoOH 3aJJaHui He
BBINOJIHEHO; TIPU
JIOTIOJTHUTEIbHON
CaMOCTOSITENIbHOM paboTe Hal
MaTepHaioM Kypca BO3MOKHO
MOBBIIIIEHUE KAaYeCTBA
BBINOJIHEHUS Y4€OHbBIX
3a/1aHHMN.
HeynosnerBopurenbHo -
Teopernueckoe copepxkaHue
Kypca He OCBOEHO,
HEOOXOIMMBIC TIPAKTUICCKHE
HaBBIKH PaOOTHI HE
c(OpMHPOBaHBI,
IPEyCMOTPEHHBIE
IIPOrpaMMoOM 3aJjaHus He
BBINOJIHEHBI

KoMmmeTeHui. Ha oTBeTsI
oTBoaMTCA 1,5 yaca.

TectupoBanue Mo NPOUICHHOMN
TeMe

Tect conepxut 20 3agaHui,
MpaBWIbHBIN OTBET Ha 1
3aJjlaHu€e COOTBETCTBYET |
Oamty. Bpemst TectupoBaHus -
30 munyT. CTyneHTy
MIPEIOCTABIISETCS ABE MOMBITKH
JUTSI TIPOXOJKJICHUS TECTA.
MakcumanbHas OLEHKA 3a TECT
- 20 6amnoB. TecT cuutaercs
YCHEIIHO MPOUICHHBIM, €CIIU
CTYIeHT Jan He MmeHee 60%
MIPaBUIIBHBIX OTBETOB (HaOpa
He MeHee 12 0aoB).

TectupoBanue
OCYILECTBIISAETCSI, TUO0 IpU
MOMOIIY KOMIIBIOTEPHOI
CHCTEMBI TECTUPOBAHMUSL, JTHOO
C UCIOJIB30BAHUEM BBIIAHHBIX
TeCT-3aJaHUi Ha OyMaXKHOM
HocuTene. Bpems
tectupoBaHus 30 MuH. 3aTeM
OCYILECTBIISIETCA IPOBEPKA
TecTa 3K3aMEHaTOPOM U
BBICTABIISICTCS OLIEHKA
COTJIaCHO METOJUKE
BBICTABJICHUS OLICHKH.
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IIxana oneHUBAHUSA IPOMEKYTOYHOH ATTECTALMM: IK3aMeEH.

[Ixana oreHUBaHUA

Onucanue

OT1IU4HO

BoinonHeHs! Bce BUAbI yueOHON paboThl, IPEeTyCMOTPEHHbIE YUEOHBIM
mwi1aHoM. CTyJIeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHWM, yYMEHMH,
HaBBIKOB TIPUBEACHHBIM B TaOmuIax IOKa3aTesisiM, OIEepUpYyeT
NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSAMHU, HaBbIKAMH, IPUMEHSET UX B
CUTyalUsX NOBBILICHHON CJIOYKHOCTH, HE HCIBITHIBAET 3aTpyHEHUIN
IIPY aHAJIMTUYECKUX OIEpaLlUsiX, IEPEHOCE 3HAHUM U YMEHUI Ha HOBBIE,
HECTaH/IapTHBIE CUTYALUH.

Xoportiio

BrinmonHeHs! Bce BUABI yueOHOU paboThl, PeyCMOTPEHHbIE YUeOHBIM
maHoM. CTyZIEHT AEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHUU,
YMEHHIA, HABBIKOB MTPUBEJICHHBIM B TA0JIUIIAX MTOKA3ATENSIM, OTIEpUPYET
MPUOOPETEHHBIMH 3HAHUSMHU, YMEHUSMU, HAaBBIKAMU, IPUMEHSIET UX B
CUTyallMsiX TOBBIIICHHON cioXHOCTU. [Ipu 3TOM MOryT OBIThH
JOMYIIEHbI HE3HAYUTEIIbHBIC OMMOKHM, HETOYHOCTH, 3aTPyAHECHHS TIPU
AQHAJTMTUYECKUX OIepalusax, NepeHoce 3HAHUW U YMEHUW Ha HOBEHIE,
HECTaHJIAPTHBIE CUTYAIUU.

Y 10BIIETBOPUTEIIHLHO

BrinonHeHs! Bce BUABI yueOHOU paboThl, PeyCMOTPEHHbBIE YUeOHBIM
wiaHoM. CTyZEeHT JeMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHU,
YMCHH, HABBIKOB TPHUBEJICHHBIM B TaONHIAX TOKa3aTeIsM,
JOMYCKAIOTCA 3HAYMUTEIbHBIC OIIMOKH, TPOSIBISIETCS OTCYTCTBHE
3HAHUN, YMEHUI, HABBIKOB IO psAly TOKa3aTeNel, CTyICHT UCTIBITHIBAET
3HAUMUTENIbHBIE 3aTPYIHEHUS TIPH ONEPUPOBAHUH 3HAHUSAMH U
YMEHUSIMU NPU UX TIEPEHOCE HAa HOBBIE CUTYAIIUH.

HeynosnerBopurenbHo

He Bemmonnen oauH wium  Oosnee BHUIOB  y4eOHOW  paloOTHI,
NPEJYCMOTPEHHBIX YyueOHbIM MIaHOM. CTyIeHT JeMOHCTPUpYET
MOJHOE OTCYTCTBHE WM HEJZOCTaTOYHOE COOTBETCTBHE 3HAHWH,
YMEHUH, HaBBIKOB TPUBEIACHHBIM B Ta0nMIax MOKa3aTessiMm,
JIOMYCKAIOTCS  3HAYUTENbHbIE OIMIMOKM, TPOSBISAETCS OTCYTCTBHE
3HAHWH, YMEHUI, HABBIKOB IO Psy MOKa3aTeNeil, CTYACHT HE MOXKET
OIIEpUPOBATh 3HAHUSAMH M YMEHUSMHM NIPU HMX IEPEHOCE Ha HOBBIC
CUTYAIIHH.

7.3.  Ouenounwvie cpeocmea

7.3.1 Texkymmii KOHTPOJIb

Bapuant

Pemntes ypaBHeHus:

KomiuiekT 3agannii 1J19 BLINOJTHEHHUS
pacuetHo-rpaduveckux pador (PI'P)

2 (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

Pemmts 3agaun Komm 1i1st ypaBHEHHMI:

6. XV —y=—Inx
7. V' =2y =xy"

y2)=1

¥(0)=1
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8.

10.
1.
12.

13.
14.

15.

16.
17.

19.

Pewmnts ypaBHeHue: y"' = (cigx)y" = cigx
Pemntes ypaBHEHUS:

Y'+4y =2x° ’

Y =5y"+7y' =3y = (4x +5)e"

2~ .
y'—4y ' =e™ +cos2x—sinx
2
X

e
"-2y'+y= :
g rry V1+x®

Pemmth kpaeByro 3anauy:

Y6y +5y=e(x+D),  p(O0)=1  y(1)=1,

HaiiTu cOGCTBEHHbIE 3HAYEHUS 7 U COOCTBEHHBbIE GbyHKIMM Y 3ama4u:
y”HZbﬂHmfyzO’;MMZO’ y()=0

Pemuts ypaBHeHHS:

x*y"+8xy' —4y = 21nx,

V'i+xy'+2y= x2_

Pewmnts cucteMsl ypaBHEHUI:

Y=Yyt Vs

Vi =3+ s {ﬂ=)a—2%—x%

Yi=y+2y,. 20. vy =4y, +3x.
Bapuant

. 3anmcarh KOMIUIEKCHOE YHCIIO0 g =—2 —2i B TPUTOHOMETPUUYECKOM M MoKa3zaTelbHOU popmax

Y II0KA3aTh €ro MOJIOKEHUE HAa KOMIUIEKCHOM IIocKocTH X0y ¢ yKazaHHEM MOJyJIS M apIyMEHTA.

. BeIOmHUTS yKa3zaHHbIE JEHCTBUS C IByMsS KOMIUICKCHBIMU 4YHCIaMU a =—2—2i u b=-3 —1i:

3
a+b,a—b,a-b,alb,a, \/5

2 .
. Boruncnuts yskmmo W =3+2€0827 ppy z = -3 — j i mokasaTh YMCIA Z X W HA KOMILICKCHBIX

mwrockocTsax x0y u u0v.

. IIpoBeputh HyHKIMIO KOMIUIEKCHOHN MEPEeMEHHON W = 4shz —ch3z ga amanuruurOCTH M HaliTH

€€ MPOU3BOAHYIO.

. Beruncnuts unTerpan GpyHKIMM KOMIUIEKCHONW IEPEMEHHOM 10 3aMKHY-

§ gz 3a’z, C:‘z—l|=1
ToMy KOHTYpYy C, mpuMeHsis naTerpaibayto Gopmyy Ko u reopemy Ko o Berderax.

. Haiitn uzo6paxenne F(p) no Jlamnacy QyHKIMM NeiCTBUTENBHOM nepemennoit 1) = 2e *ch3¢

— 4sin2t.
. Haiitu opurunan f{(¢) no ero uzo0paxxenuo mno Jlammacy
p+1
Fp)=—"——
p - —6p+8
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8. C mnomompio mnpeoOpazoBanus Jlarmmaca pemuts 3azauy  Komm gy nMHEHHOTro
g depeHINaTBFHOTO YPAaBHEHHSI ¢ TOCTOSSHHBIMU KO3 (hULInEeHTaMHI

y'=y=¢é, 3(0)=0, y(0)=0 (r20)

KoMImj1eKTBI TECTOBEIX 3aJaHUN

TecToBoOE 3a1aHUE 110 00BIKHOBEHHBIM TU(depeHINATBLHBIM YPABHEHUSM

BAPUAHT Ne 1

3AJAHHUE Ne 1.

xdy—ylnldx =0
JlaHo ypaBHEHHE MEPBOTO MOPSIKA X B opme, comepxanieit auddhepeHInaib.
IIpuBenure ero kK BUAy, pa3peliEHHOMY OTHOCHUTEIIBHO IIPOU3BOJIHOM.

| OtBert | |

3AJJAHUE Ne 2.

i 2 3
Jlano muddepenuuansHoe ypaBHeHue - (ke +1)x7, torna ¢ymkmus Y~ % gBusercsa ero
pelIeHreM pu k, paBHOM:
| OtBeT |
3AJJAHHUE Ne 3.
d—); = xdx

OO6mii uHTerpan audQpepeHHuaIbLHOro ypaBHeH:Hs UMEET BUJL
BAPUAHTBI OTBETOB:

2 ) 2

ERLIE So LI, y=24C 1> . c

nH v 2 2) Y 3) 2 4 ¥ 2

3AJAHHUE Ne 4.
VKakuTe  HMHTErpaJbHYI0  KpUBYIO  pemeHus 3amaun  Komm 11 OOBIKHOBEHHOTO

nnddepenunansoro ypaserms Y =2 YD) =1.
BAPUAHTBIOTBETOB: 1) D 2) C 3) A 4) B.

yA

73

~J|

3AJJAHUE Ne 5.

Jlano nuddepeHnnanbHOe ypaBHEHHE TPEThEro mopsaka - =x+2. Torga oOmiee permieHue
ypaBHEHUSI UMEET BU/]I

BAPUAHTBI OTBETOB:
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2
y:lx4+lx3+C y=ix“+lx3+Clx—+C2x+C3
1) 4 3 2) 24 6 2
2
y=l<f+lxiuzf—ugx+q
3) 24 3 2

4) y=x'"+x"+Cx’+C,x+C,.
3AJJAHHUE Ne 6.

Pemenue 3anaun Ko Y "=x, y(0)=1, y'(0)=2 UMEET BUJI
BAPUAHTHI OTBETOB:

3 3 3 2
y=— y:x—+2x y=x—+2x+1 y:x—+2x+1.
n- 6 2 6 37 6 4y 2
3AJJAHHUE Ne 7.
Jlano muddepeHnmanbHoe ypaBHEHHE BTOPOTO Mopsiaka "+)y'=0,
UMEEeT BUJ:

TOorga €ro o61uee pelmicHuc

| Otser |

3AJAHHUE Ne 8.

KopHr xapakTepuCTU4ECKOro YpaBHEHHS pPABHBI by =k, £, ks ks 21.
pelieHre  JMHEWHOro OAHOPOAHOro UG QEepeHINaTbHOIO  ypaBHEHHS ¢
koa¢pdunreHTamu OyeT UMETh BUA:

Torma oOriree
[IOCTOSIHHBIMU

| OtBert |

3AJAHHUE Ne 9.

W3BecTHa (yHOaMEHTaNbHAs CUCTEMa pEIICHU OJHOPOJIHOIO JHHEHHOro nud(depeHnanIbHOro

:1 — — 2_
YpaBHEHUS: =54 V=% Vs=X- Torna uacraoe pELIEHUE YpPAaBHEHHUS, yAOBJIETBOPSIOLIECE

HaYaJIbHBIM YCIOBUAM Y 0)=0, »y(© =1 y(0)=1, paBHO:
BAPUAHTbBI OTBETOB:
2 x2 x2
— X+— I+x+—
D I+x  2) 2 3) 2 4) 2

X

3AJAHHUE Ne 10.

m r_
O6imee pemenne muddepentmansuoro ypasuenus 7 2V =0 yyveer pun:

| OtBert |

3AJJAHUE Ne 11.

—2x X
OyHKIHS y=Ce " +Ge gpngeres o0IMM  pelIeHueM JTUHEHHOTO
muddepeHIMaTbHOTO  YpaBHEHHUS € TOCTOSHHBIMH KO3 UIIMEHTaMHU,
XapaKTePUCTHUECKOE YPaBHECHUE UMEET BU]T
BAPUAHTBI OTBETOB:

1) kK'=k=2=0 2y K’+k=2=0 3y K*+3k+2=0

4) K =3k+2=0

OJTHOPOJTHOT'O

TOTIa

€ro
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3AJIAHUE Ne 12.

YacTHOMY  pelIEHUIO  JIMHEWHOTO  HEOAHOPOAHOro  Jud¢epeHlIHaTbHOr0  YpaBHEHUS

y'=5y"+6y=x+1

10 BUAY €T0 npaBoﬁ JaCTH COOTBCTCTBYCT (I)YHKLII/I}I

_ 2 _ 2x 3x . 2x
BAPUAHTBLI OTBETOB: 1) Y. =AX +Bx oy y,=de” +Be” 3y y,=e (Ax+B)

y.=Ax+B

3AJIAHUE Ne 13.

JlaHo nuHelHOe HEOAHOPOJHOE NU(depeHIINaTbHOE YPaBHEHNE C TOCTOSIHHBIMU KO3 PUIIUEHTaAMU

V'=5)'+6y=

2x

)
l-e B xakxoMm Bupe CIEAYCT UCKAThb YaCTHOC PCIICHUC HCOAHOPOJAHOTO YPAaBHCHUS

MCTOAOM BapHalMy MPOU3BOJIbHBIX ITOCTOSAHHBIX ?

| OtBeT

3AZJAHHUE Ne 14.

14
Pemenue kpaesoii 3anauun y

=0, 0<x<l, y0)=1, y1)=2

UMeeT BUJL
BAPUAHTBI OTBETOB:
1)y=x—1 2)y=x 3)y=x+1 4)y:3x+1.
3AJAHHUE Ne 15.
{yl’ =y, +2,

Oomiee pemenne cucteMsl auddepeHInanbHbIX YpaBHEHUH y2=n+l UMeEeT BUJL:
BAPUAHTBI OTBETOB:

{yl =C +Ce™, {yl =Ce' +Ce " -1,
1) y2 = _CZeix 2) y2 = Clex - C2€7X - 2

{yl =C +Cye’, {yl =C +Ce' 1,
3 2= Ce" -2 4 2= C,e" -2.

TecToBoe 3aganue
0 KOMILIEKCHOMY aHAIU3y

3AJIAHME 1

YcTaHOBUTE COOTBETCTBUE MCKAY KOMIUICKCHBIM YHUCJIIOM U €TO MOAYJICM.

3AJAHHME 2

JelicTBuTENBbHAS 4YaCTh KOMIUIEKCHOTO YHUCIa

1 1-i 242

2 2+2i 2
3 —34+4i 2
! V3 -2 5

’ V7

2
(3-2i) paBHa

BAPHAHTBI OTBETOB: 1) V13 2)5 313 4y 9.
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3AJAHUE 7

Haittu MOyJib KOMIUIEKCHOTO YHCIIA £, €CIIH

| OtBer
3AJIAHHUE 8

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

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

: zz 24/5i
: z /[ 3
3 z+Z 9
4 z-2 55
———1
3 3
3AJIAHUE 9
Haiiti 3HaueHus1 KOpHS i/—_l ITokazaTh X Ha KOMILUIEKCHOM MJIOCKOCTH.
| OtBeT |
3AJIAHME 10

3aJaHUI0 KaKUX JIByX JAEHUCTBUTEIbHBIX (YHKIMH JEHCTBUTEIBHON NEPEeMEHHOW >KBUBAJIEHTHO

_ 27°
3/IaHME KOMILUICKCHOM ()YHKIIMHM KOMILICKCHOM IMepEMEHHOM f(z)=e ?

| OtBer
3AJJAHMUE 11
80
R [iij |
ITycte 2 2 Beumcauts 2
BAPUAHTBI OTBETOB: 1) -1 2) 1  3) 2" 4y -2%.
3AJIAHME 12
V22
Z=———ti—o,
YKaKuTe 3HaueHHe KOMIUIEKCHOro jorapupma LNz mpu 2 2
| OtBeT | |
3AJIAHME 13

Jlana QyHKIUS KOMIUIEKCHOW NEpEeMEHHOM: )=z 2. [IpoBeputs, npumenss ycinosus Komm —
PumaHa, sBsieTCs 1M OHA aHAJIUTUYECKOM.

| OTtBer | |
3AJAHHME 15

zdz
s 2% +9

BeruncnuTs uHTErpan
| OtBer |
3AJIAHME 16

0 Z”
N+l
OnpefennTe paanyc CX0IUMOCTH Psiia n=0(1+17) )
| OtBeT
3AJIAHME 17

z+1

I= a3

Haiitu cymmy BbIueTOB (pyHKIIMHM KOMIUIEKCHOM IEepEMEHHOM
e€ 0COOBIX TOYEK.

OTHOCHUTCIIBHO
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BAPHUAHTBI OTBETOB: H -7 2)-1 31 4 0.
3AJIAHME 18
Pemuts OIICpallMOHHBIM MCTOJAOM  3aJavy KOH_II/I JJIA ,Z[I/I(I)(I)CpeHL[I/IaHLHOFO YpPaBHCHUS:

yi—dy=e', y(0)=0

_
VYkazanue: OpuruHaiy J)=e COOTBETCTBYET H300paKECHUE

1
F(p)=——o:0.
p+1

Otser |

Onenka «0TIMYHO» BbIcTaBisieTcs cTyAeHTy 3a 90 — 100% npaBUIBHBIX OTBETOB,
OLIEHKA «XOPOIIO» - 3a He MeHee 75% MpaBUIbHBIX OTBETOB;

OIICHKA «YJIOBJIETBOPUTEILHO» - 32 HE MeHee 50—-60% mpaBUIbLHBIX OTBETOB;
OLIEHKA «HEYIOBJIETBOPUTEIBHO» - 3a MeHee 50 % MpaBUIIbHBIX OTBETOB.

JInst IpoBeICHUST TEKYIETO KOHTPOJSI 3HAHWW CTYJEHTOB B TUCTAaHIIMOHHOM (opmate B

paspaboraHHOM Kadenpoit «MaTeMaTHKa» OHJIANH-Kypce MMEIOTCS MPOMEXYTOUHBIE (TPOOHBIE)
KOHTPOJIbHBIE paOOTHI.

e

10.

1.

7.3.2. [IpomeskyTOUHAS ATTECTAIUSA

KoMmiuiekT Bonnpocos
Bonpocul k sk3ameny (3 cemecmp ounoil hopmul 00yuenus)

OBbIKHOBEHHBIE TU®OPEPEHIIUAJIbHBIE YPABHEHUSA
(n1s1 ouenku komnerenuuii OIIK-3)

OCHOBHBIE TOHSATHS TEOPUM OOBIKHOBEHHBIX IU(PPEepeHINAIbHBIX  YpaBHEHHH IEPBOTrO
HOpsiiKa: OINpe/ieleHne OOBIKHOBEHHOro Au(depeHnnanbHoro ypaBHeHHs, (OpMBbI 3alucu
OOBIKHOBEHHOTO AH(PepeHInanbHOT0 ypaBHEHUSI TMEPBOTO MOPSAKA, TMOHATHA OOLIETro |
YaCTHOTO PEUIEHUH, OOIIEro M YaCTHOI'O WHTErPaJIoB.

[TocranoBka 3agaun Komm mist nuddepennnanbHOro ypaBHEHHS IEPBOTO MOPSIKA.

TeopeMa cyIlIeCTBOBaHUS U €IMHCTBEHHOCTU pelieHus Ui AupdepeHInalbHOr0 ypaBHEHUs
IIEPBOTO MOPSAIKA.

I'eomeTprueckuil cMpIc 00LIEro HHTErpaja OOBIKHOBEHHOI'O JI.y. IIEPBOTO MOpPSAKA.
Juddepenunanbapie ypaBHEHHS MEPBOTO MOPSIKA C pa3feNCHHBIMH U Pa3JeSIOUIMMUCS
IIEPEMEHHBIMH.

Jluneitapie  muddepeHManbHbIe  YpaBHEHUS IEPBOTO  MOPSIKA. Meron BapHaLuu
IIPOU3BOJIBHOM IMOCTOSTHHOM.

Juddepenunanbabie ypaBHEHUS 7-T0 TOpsiaka. OCHOBHBIC OHATHUS: (POPMBI 3aITUCH, TOHITHUS
00I1Iero ¥ YaCTHOT'O PELICHUH.

[TocranoBka 3amaun Komm u KpaeBoil 3amaun Juisi OOBIKHOBEHHOTO U(epeHIaIbHOrO
YPaBHEHHUs 1-TO MOPsIKA.

WuterpupoBanue nud¢depeHIuanbHbIX YPaBHEHUH 7-TO TOPSIKa METOJOM TOHMKEHUS
MOPSIIKA.

Jlunelinsle onHOponHBbIE IH(QepeHInanbHble YpaBHeHUsT n-ro nopsaka. OOmme cBoiicTBa
pEILICHHI: TTOHATHS JIMHEWMHO 3aBHCUMBIX M JIMHEMHO HE3aBUCHUMBIX PEIICHUM, OMpPEaeIUTEIs
Bponckoro, nonstue GpyHnaMeHTaIbHON CUCTEMBI PEIICHU,

Teopema o0 cTpykType oOwEro pemeHus OOBIKHOBEHHOIO JIMHEWHOIO OJHOPOJHOIO
i QepeHInanbHOTO YpaBHEHUS 71-T0 MOPSAKA.
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12.

13.

14.

15.

16.

17.
18.

N —

wnhkw

12.

13.
14.
15.
16.

17.

18.

19.
20.

Jluneitaple omgHOpOoaHBIE AU(QEpeHIIMATbHBIE YPaBHEHHSI 7-TO  TOPSAKAa C TOCTOSHHBIMU
kod(urmentamMmu.  XapaKTepUCTUUYECKOE YypaBHEHHE, €ro CB3b ¢ AuddepeHnnanTbHbIM
YPaBHEHUEM.

By yacTHBIX pemieHnii JTUHEHHOTO OTHOPOAHOTO IU(DPEPEHIINAIBPHOTO ypaBHEHUS 7 - TO
MOpsiIKa C  TOCTOSHHBIMH  KOX(P(UIMEHTaMH B  3aBHCHUMOCTH OT BHJa KOpHEH
XapaKTepPUCTUYECKOTO YPABHEHHS.

Jluneitaple HeoqHOpOIHBIE MU depeHnanbHble ypaBHEHUS. TeopeMa O CTPYKType OOIIero
pelIeHus.

Pemennie nuHEHHBIX HEOMHOPOAHBIX MUBdEpPEHINATBFHBIX  YPAaBHEHHN C TMOCTOSHHBIMHU
koa(ppurmentamu. Metona moadopa 4acTHOTO PEIICHUS JJIs IPABhIX YacTel BHUIa

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

Pemienne JMHEHHBIX HEOTHOPOAHBIX U(EPEHINATBHBIX YPaBHEHHH METOIOM BapHalluu
MIPOU3BOJILHBIX TTOCTOSIHHBIX.

[TocTaHnoBKa U perieHue 3aa4i Ha COOCTBEHHBIE 3HAYEHUSI.

Cucremsl quddepeHnmanbHbIX ypaBHeHH. [ToHsTHE HOpMaTbHOM crucTeMbl. [loHsITHS 001IeTO
Y YaCTHOTO pelleHuid cucteMbl. Teopema o mnpuBeacHuu nuddepeHnanbHOr0 YpaBHEHUS 11-
ro nopsiJKa K HopMajabHOU cucteme. MeTo UCKITIOUEeHHS HEU3BECTHBIX.

KOMILJIEKCHBINA AHAJIN3
(n1s1 ouenku komnereHuuii OIIK-3)

KommekcHpie uncna. Onpenenenue, Gopmbl 3aMUCH U TSHCTBUS HAJl HUMHU.

Onpenenenne QYyHKIUA KOMIUIEKCHOW miepeMeHHOM. [loHATHEe QYHKIMM KOMIUIEKCHOM
MEPEMEHHOM KaK 0TOOpaKCHHSI.

OrnpesiesieHre U CBOWCTBA OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIIMN KOMIUIEKCHOM TIEpEeMEHHOM.
Jlorapugmuueckas pyHKIUS KOMIUIEKCHOM IepeMeHHOH.

HenpepsiBHOCTD 1 qud hepeHnnpyemMocTh (PYHKIIMN KOMILIEKCHOU niepeMeHHON. Y croBus Ko
— Pumana. [lonstue ananuTudeckoi GyHKLINH.

OrnpezienieHre U CBOMCTBA HHTETPAIOB OT (DYHKIIMI KOMIUIEKCHOM TIEPEeMEHHOM.

Teopema Koy amst omHOCBS3HOM 0051acTH.

Teopema Ko a1 cj10%HOTo KOHTYpA.

WurerpanpHas ¢opmyna Kommu. BblunciaeHre KOHTYPHBIX HMHTETPAIOB C  MOMOIIBIO
uHTerpasbHoi hopmyibl Komm.

. IHTerpanbHoe MpeacTaBiIeHUE IPOM3BOIHON OT aHATUTUYECKON (DYHKIIUH.
. CrenieHHBIC PsAIBI B KOMIUIEKCHOM ob6nactu. Teopema Abens. O61acTh CXOAMMOCTH CTETICHHOTO

psifa B KOMILJICKCHOM 00JIacTH.

Teopema o paznoxxkeHHH (QYHKIIMM KOMIUIEKCHOW TmepeMeHHOW B psan Teinopa. Pazmuunbie
¢dopmsl 3anmcu paaa Teitnopa. O6macTs U paguyc cxoquMocTH psaa Teiinopa.

PasnoskeHne OCHOBHBIX 3JIeMeHTapHbIX (yHKIuUH B pan Teitnopa.

Psan Jlopana. O6nacte cxonumoctu psiaa Jlopana.

Knaccudukanus ocoObIx TOUEK aHATUTHYECKON QYHKITUH.

[TonsiTHe BbIYETa PYHKIIUN OTHOCUTEIBHO 0c000M TOUKH. OCHOBHAs TEOpEMa O BBIYETAX.
@DopMyJIbl Il BBIYMCIEHUS BBIYETOB (DYHKIIMH KOMIUIEKCHON MEPEMEHHOI OTHOCUTENBHO
IIPOCTOTO IOJIIOCA, MOJIF0CA 7 —TO TIOPSAKA.

Bbruncnenne KOHTYpPHBIX HMHTErpajoB OT (YHKIUU KOMILJIEKCHOM MEPEeMEHHOH ¢ MOMOIIbIO
BBIYETOB.

Onpenenenne npeodbpazoanus Jlamiaca, MOHSATHS OpUTHHATA U N300paKEHUS.

CgoiictBa nmpeoOpa3oBanus Jlamaca. TeopeMbl TMHEHHOCTH U300paXeHUs U 110100usI.
CgoiictBa peoOpa3oBanus Jlamnaca. Teopembl cMeneHnst n300paKeHUs U 3ara3AbIBaHus.
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21. CpoiictBa mnpeoOpazoBanust Jlarutaca. Teopembl auddepeHIMpOBaHUS OpUTHHANIA U
muddepeHIpoBaHUS H300paKEeHNUS.

22. CoticTBa npeobpazoBanus Jlamnaca. Teopema HHTErpUpOBaHUS OPUTHHATIA.

23. O6parrHoe peoOpazoBanue Jlamnaca. Teopema oOparmieHus.

24. ObpatHoe ipeobpazoBanue Jlamnaca. CiocoObl HAXOXKACHHS OPUTHHAIIA.

25. OnepanmoHHbIN METOJ pElIeHUs JIMHEHHBIX HEOAHOPOIHBIX AU depeHIInaIbHbIX YpaBHEHUH €
MOCTOSTHHBIMU KOA((DUIIUEHTAMH.

Tumnosbie BApUAHTHI 0UJIETOB
no pucuumuinbe «/{uddepennuanbrupie ypaBHEHNS U KOMIUIEKCHBIN aHAIU3»

MMHHNCTEPCTBO HAVKU U BBICILEI'O OBPA3OBAHUS POCCUNCKOMN OEJIEPALINU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/IEHUE
BBICIIHEI'O OBPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

daxynpTeT 0a30BbIX KOMIIETEHIIHH, Kadeapa MaTeMaTHKH
Jucuumnuna «/luddepenimanbabie ypaBHEHUS U KOMIUIEKCHBIN aHAIU3».

Kypc 2, cemectp 3
BUJIET Ne 1

1. OcHOBHBIE TOHATHS TEOPUH OOBIKHOBEHHBIX JU(PepeHIIMaTbHBIX YPaBHEHHH TEPBOTO MOPSAKA.
CBs3b MEX/ly TOKa3aTeIbHBIMU U TPUTOHOMETPUYECKMMHU (PYHKLUSAMHU KOMIUIEKCHOM
IIEPEMEHHOM.

v " _
3. Pemuts ypaBHenue: ¥ —2y"+y=2x.

f COSz Iy

2
4. Berumenmts 537 ~Z 2
O BBIYETAX.

C TIOMOIIIbIO UHTErpajbHON (hopmMyIibl Koy u 0CHOBHOM T€OpeMbl

VYTBepxkeHo Ha 3aceanuu Kadeapsl MmareMaTHKu « 31» 03 2026 r., mpoTokon Ne 7

3aB. kadeapoit O.M. bapanosa / /

MUHUCTEPCTBO HAYKMU U BBICILIEI'O OBPA3OBAHUS POCCUNCKON DEJIEPAIINN
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICIIIEI'O OBPA3OBAHUS
«MOCKOBCKHMM NOJJUTEXHUYECKH1 YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

dakynbTeT 0a30BBIX KOMIETEHIUH, kaenpa MmaTreMaTHKH
Hucunmumna  «AuddepeHnnanbapie ypaBHEHHS U KOMITICKCHBIN aHAIH3Y.
Kypc 2, cemectp 3

Buier Ne2

1. Kommuekcusie uncia. Onpenenenne, GOpMbI 3aMCH U ISHCTBHS Ha/l HUMH.

y! — Yy . + eurctg,\', y(O) — l
2. Pemuts 3amauy Komm: I+x
—iz
cosz—e—+1—i:0
3. Pewmuts ypaBHEHHE 2

4. Pemwuts 3anauy Komu:
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{yll =V +2y2 +1, {yl(O) =0,
Vs =2+ 1,, »,(0)=0.

VYTBepxaeHo Ha 3aceqanuu Kadeapsl MmareMaTHku « 31» 04 2025 r., mpotokon Ne 7

3aB. kadenpoii O.M. bapanona / /

MUHHCTEPCTBO OBPA3BOBAHNS U HAYKU POCCUUCKON OEJIEPALINN
OEJEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICHIEI'O OBPA3OBAHUSA
«MOCKOBCKHU NOJIUTEXHUYECKHNI YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)

®axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa MaTeMaTUKU
Hucuummna  «/luddepenipanbapie ypaBHEHUS U KOMIUICKCHBIN aHATIH3».
Kypc 2, cemectp 3

Buaer Ne 3

[Tonsartue Beruera pyHkuuu. OCHOBHAs TeOpeMa O BhIYETAX.

PemuTh onepanuoHHBIM MeTo1oM 3anauy Komm Y~ 4y =sin2t, y(0)=0

w )
Pemwuts ypaBuenne: 2~V T -

L b=

Haiitu o61iee pemieHue cUCTEMBI:
3x
{y 1’ =), te,
Vy=xX=y+2y,.
YTBepxkeHo Ha 3aceqanuu Kadeapsl MmareMaTHku « 31» 03 2026 r., mpoTokon Ne 7

3aB. kadenpoii O.M. bapanona / /

JI7st mpoBeieHNsI TPOMEKYTOYHOTO KOHTPOJIS 3HAHUH CTYJCHTOB B TUCTAaHIIMOHHOM (hopmarte
B pa3zpaboTanHbIX Kadenpoit «Martemaruka» oHnalH-Kypcax «AuddepeHnnanbapie ypaBHeHUS» U
«Teopust QyHKINI KOMIUIEKCHON MEPEMEHHON U OTNEPallMOHHOE MCUUCIICHNE» HUMEIOTCS UTOTOBBIC
TECTHI.
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