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1. HEJIM 1 3AJAYHN OCBOEHUA JUCIIUITJIMHBI:

Lenun ocBoeHMsI AUCHHMILUIMHBI. (OPMUPOBAHHWE CIIOCOOHOCTH K OBJIAJACHUIO
0a30BbIMM MAaTeMaTHYECKUMHU 3HAHUSIMU M HUCIIOIb30BAaHUI0O UX B MpodecCHOHaNbHOU
NEeATEeNIbHOCTH;  CIIOCOOHOCTHM CaMOOOyYeHHs C HCIIO0Ib30BaHHEM 00pPa30BaTENbHBIX
UH()OPMALIMOHHBIX  TEXHOJIOTHH; CIHOCOOHOCTHM K MPaBUIBHOMY HCIOJb30BaHUIO
0011IeHayYHOH U CIIeHaIbHON TEPMUHOJIOTHH.

3agaun  ocBOeHUS]  JUCHUILIMHBI: U3y4yeHue TEOPUU  OOBIKHOBEHHBIX
TuddepeHnaIbHbIX YPaBHEHUH MEPBOTO MOPAIKa, AU(QepeHINaIbHbIX YPAaBHEHUH BBICIIETO
HOpSIAKa , JMHEHHBIX JU(QPEepeHINATbHBIX YPAaBHEHUH C MOCTOSHHBIMH KO3()(HUIMEHTaMH U
NepeMEeHHbIMH KOd(duimenTamMmu; cucreM auddepeHnnanbHbIX ypaBHEHUH; TEOPUN MHOXKECTB,
anreOpsl JOTUKH U TEOPUH TpadoB.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII:

Hucuumnza «JluddepeHunanbable ypaBHEHUS» OTHOCUTCS K OOSI3aTHJIBHOM 4YacTH
Omoka | JWCOMIUIMH OWKIa TOATOTOBKM OakaimaBpoB 1o HampasieHuto 28.03.02
«Hanowmxenepus».

JUist OCBOEHHUsI JUCLUUIUIMHBI TpeOYyITCS CIEIyIoIIMe IpeIBapUTEIbHbIE 3HAaHUA U
HaBBIKM U3 KypCOB MAaTeMaTHYECKOIO aHalIW3a W JUHEHHOH anreOpsl: auddepeHuupoBaHie U
MHTETpUpOBaHUE (QYHKIMH OJHOM IEpEeMEHHOH, CBOICTBAa ONPEJECIIEHHbIX HWHTErPaJIoB,
BBIUUCIICHHE M CBOICTBa 4YacTHBIX HPOM3BOJIHBIX M JuddepeHIranoB (QyHKIUH MHOTUX
NEPEMEHHBIX IEPBOT0 W BBICIIMX IOPAIKOB, alreOpanveckue ONepalru HaJ MaTpHUIlaMu,
BBIUUCIICHHE COOCTBEHHBIX YHCEN MW COOCTBEHHBIX BEKTOPOB KBAJpaTHBIX MaTpHll, oO0IIue
CBOMCTBA JIMHEHHBIX IIPOCTPAHCTB U JIMHEWHBIX OIIEPATOPOB.

OcBoeHue MUCHMIUIMHBL 0a3upyeTcsl Ha 3HaHUAX, MTOJIyYEHHBIX IIPU N3yYEHUH JUCLUILINH:
Mexanuka

Xumus

Okonorus

HaueprarensHas reomerpus

AHanuTHuecKas reoOMeTpHUs U IMHelHas anredpa
MareMaTn4yeckuil aHaJIn3

MonexymsipHas pU3uKa 1 TEpMOIMHAMHKA
BBeneHune B cieniManbHOCTD

WnxenepHas rpaduxa

WNudopmaruka

Pe3ynpTaThl OCBOEHMSI AMCUUIUIMHBI OyayT HEOOXOMUMBI Ul JalbHEHIIEro Inporecca
o0ydeHHs B paMKax IOATAmHOro (OpMHPOBAHUS KOMIETEHIMH HpU HM3YYEHHH CIIEAYIOIINX
CIEUUATbHBIX TUCHHUILIUH!

o Konebanus v BOJHBI, ONITHKA
DIEKTPOTEXHUKA U MJIEKTPOHUKA
Teopust BEpOATHOCTEN U MaTEMATUYECKasi CTATUCTHKA
AToMHas U sinepHas pu3nKa
VYnpasiienue crapranamMu B COIMAIIBHOM IPEIITPUHUMATEIbCTBE
VYnpaiieHue crapranamy B TEXHOJIOTHYECKOM MTPeIPUHUMATENHCTBE
OCHOBBI 2JIEKTPO- ¥ PaJOU3MEPEHUN
[TonynpoBoiHUKOBAs AIEKTPOHUKA
PacnipocTpaneHne 3J1eKTpOMAarHUTHBIX BOJIH B OJHOPO/IHBIX, IEPUOAUUYECKUX U
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HaHOCTPYKTypax

DU3UKO-XUMHYECKHE OCHOBBI HAHOTEXHOJIOTUI
KBanTOBas anexkrpoHnka

MeTo1bl AMarHOCTUKHN B HAHOTEXHOJIOTHSIX
MUuKpO- ¥ HAaHODJIEKTPOHUKA

®u3KkKa n0JIyIIpPOBOJHUKOB

a TakkKe Ui MPOXOXKIEHHS Y4eOHOH, MPOM3BOACTBEHHOM M MPEIAMIZIOMHONW MPAKTHUK,
roCyapCTBEHHOW UTOTOBOW aTTECTALIUN.

. 3. IIEPEYHEHb IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHHUS 11O
JUCHUIVIMHE MOAYJIIO), COOTHECEHHBIX C IIJIAHUPYEMbBIMH
PE3YJIIbTATAMUA OCBOEHMUA OCHOBHOM MMPOPECCHUOHAJIBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI

Koa u HauMeHnoBanue IlepeyeHb MJIaHMPYeMBbIX Pe3yJIbTATOB 00yUYeHHS 0
peajn3zyeMoii KOMIIeTeHIIUH AUCHHILIMHE (MOYJII0), COOTHECEHHBIX €
HHANKATOPAMM JOCTHKEHUSI KOMIIEeTeHIM

OIIK-1 - CrtocoGHOCTB pemiaTh 3HATh:

3a71a4u IPOPECCHOHANBHOM e MeToJbl peuleHus auddepeHInanbHbIX YpaBHEHHUH
JIESITENILHOCTA Ha OCHOBE U UX CUCTEM;

OPUMCHCHUA ® OCHOBHBIC TOHSATHUSA TEOpUH MHOKECTB,
€CTECTBEHHOHAYYHBIX U KOMOWHATOPHKH;

OO0IIEeMH)XEHEPHBIX 3HAHUH,

METOZTOB MAaTEMAaTHICCKOT'O ® OCHOBHBIE MOHATHUSA aIreOpbl JOTMKH U TEOPHUH
aHaJIM3a U MOJIEIUPOBAHU rpados.

IIK-1 — ITpoexrnposanue ® OCHOBHBIE TI0JIOKEHHSI TEOPHUH

KOHCTPYKTOPCKOM U
TEXHOJIOTUYECKON JOKYMEHTAIM!
IIPU U3TOTOBJICHUU
HaHOMAaTEpHaJIOB U HAHOCTPYKTYP

muddepeHIMaTbHBIX ypaBHEHUI

VYMeTs:

® pClIaThb ,I[I/I(l)q)epeHL[I/IaHBHBIC YpaBHCHHA BBICIIIHUX
MOPAAKOB pa3JIMYHbIMU METOJAMMU;

® HCIOJI30BaTh METOJ BapHuanuu
INOCTOSIHHBIX;

e (opmynupoBaTh MaTEMaTHYECKYIO TTOCTAHOBKY
3a1a4H;

® T[IOCTPOUTHh MaTEeMaTHYECKyI0  MOJelb
npocTeimero (GHU3NYECKOTO SBICHUA U
AHAJTUTUYECKOT O peuieHus
COOTBETCTBYIOIIEHN 3a/1auH.

® pemaTh OOBIKHOBEHHBIE
muddepeHranbHbIe ypaBHEHUS
TIEPBOTO MOPSIJIKA;

Bmanets:
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® UCIOJB30BaHUS
MOCTOSIHHBIX;

® TEXHUKOW MOCTaHOBKU MaTeMaTH4YeCKOil
33J1a4H, MaTeMaTH4eCKOu MOJIETTH
nmpocTeimero (GU3NYECKOTO SBICHUA U
TEXHUKOH AHAJIMTHYCCKOI'O pEeUICHUA
COOTBETCTBYIOIEH 3a/1aUH.

® TEXHUKOW pelIeHus  OOBIKHOBEHHBIX
nuddepeHInaATbHBIX ypaBHEHUH
MEPBOrO TOPSAKA; TEXHUKOW PEIICHHS
nuddepeHIaIbHBIX ypaBHEHUH
BBICIIIUX MOPSITKOB pa3TUYHBIMU
METOJIaMU; TEXHUKOMN

METO/Ja  BapHaluu

®  HCHOJIL30BAHHUS
IMOCTOSIHHBIX;
® TEXHUKOW IOCTAHOBKHA MaTeMaTUYECKOU

METOAA Bapuanuu

SIBJIEHUSI UM TEXHHUKOU
COOTBETCTBYIOIIEHN 3a/1auH.

4. OBIIAA TPYIOEMKOCTDB JUCHUITJIMHBI

4.1. O0beM TUCHUILIHHBI B 32a4eTHBIX equHunax (Bcero) 2 3ET
4.2. no Buaam y4e0Hoii pa6oThl (B 4acax)

KonmuecTBo yacoB (hopma oOydeHHs OvHas)

MaTeMaTUYeCKOW MOJENN MPOCTeUIero (pu3naeckoro
AHAJIUTUYECKOTO  PELICHUS

Bun yuebHoi paboTbl Bcero no B ToM uncne no cemecrpam
IJIaHy 3 4

KonrakTHas pabora 54/54 54/54
o0yJaromuxcs c
npernoaaBaTeaeM
AyYIHMTOpHBIC 3aHSITHS: 54/54 54/54
e Jlexuuu

(5 1.1 0 TIpIT)* 36/54 36/54
® CeMHHAphI U

NPaKTUIECKHUE 3aHATHS 18/18 18/18

(B T.u. 0 TIpID)*
e Jj1a0opaTopHbIE PaldOTHI,

HPaKTHKYMBI

(B T.u. — [IpID)*
CamocrositenbpHas pabora 18/18 18/18
dopma TEKyIIEro KOHTPOJS | BOMPOCHI K BOIPOCHI K
3HaHHUU u KOHTPOJIS 3ayery, 3a4ery,
CaMOCTOSITEILHOH ~ paboThI: 331241 K 3aj1a4M K
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TECTUPOBAHUE, KOHTP. paboTa,

KOJUTOKBUYM, pedepar
(ne MeHee 2 BHJIOB)

u Jp.

3a4yeTy 3a4yeTy

KypcoBas pabota

Buner

IIPOMEKYTOYHOI'O

KOHTPOJIS (9K3aMEH, 3a4eT)

3a4€T 3a4€T

Bcero gacos 1o JUCHHUIIIINHEC

72[72 72/72

B cuydae Heobx00uUMoCmu UCNOAb3068AHUS 6)/’{661{0]1/1 npoyecce YACMUYHO/UCKTIOYUNETbHO
OucmaHquHHblx 06pa306am€ﬂbelX MexXHoN02Ull 8 ma6ﬂuue yepes cCjleut yKasvleaemics

Koauyecmeo 4Hdacoe pa60mbz

HIIC ¢ obyuarowumucsa 0

OUCMAHYUOHHOM popmame ¢ NPUMeHeHUeM dIeKMPOHHO20 00YYeHUsL.
*yacwol [Ipll no oucyunaune yxaszviearomes 6 coomeemcemeuu ¢ YII, 6 ciyuae, eciu oucyuniurou
npeodyCMOMPEHO 8bINOIHEHUe OMOETbHbIX JJIeMEeHmMOo8 pabom, C8A3aHHbIX ¢ OYOywell
npogeccuonanbHol 0essmenbHOCMbI0 00VHAUUXCSL

4.3. Conep:xanue TMCUMILIMHBI (MoayJisi). PacnipenesieHue 4acoB 1o TeMaM M BUIaM

y4eOHOH padoThl

npogedeHus 3aHAmull 8

Bupl yueOHbIX 3aHATUI dopma
AynUTOpHBIE 3aHATHUS TeKylle

u Jlabop | 3ansatusa B | Camoct ro

a3BaHUE pa3/eiioB U

oM Bceero - IIpakTnyecku | aTopH WHTEPAKTH | OSTCIb | KOHTPO

u € 3aHATHA, ast BHOM Hast Jas
ceMUHap pabot dopme pabota | 3HAaHHW#

a
Pasnen 1. luddepennmanbuple ypaBHEHUs IEPBOTO MOPSJIKA.

YCTHBIN
1.YpaBHeHus c orpoc,
pa3IeNSOIUMUCS 4 2 1 1 TpoBEp
NIepEMEHHBIMH Ka

peleHu

s 337124

YCTHBIN
2. Jlunetinbie onpoc,
g depeHImaIbHbIe 8 4 2 5 IPOBEP
YpaBHEHHS TIEPBOTO Ka
Hopsi/IKA. peleHu

s 337144

YCTHBIN
3.  VYpaBHeHHEe B onpoc,
MOJIHBIX 4 2 1 1 MPOBep

Ka
muddepeHmanax. o—

s 3a/1a4
4. Teopema YCTHbIH
CYILECTBOBaHUS u 4 2 1 1 onpoc,
€/IMHCTBEHHOCTHU P I(ZaBep
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pelieHu
s 3a/1a4
YCTHBIN
5. VYpaBHeHus, He onpoc,
pa3pelieHHbIe 8 4 1 poBep
OTHOCHUTEIIBHO Ka
MIPOU3BOTHOM. pelieHu
s 3a/1a4
Paznen 2. [luddepennmanbupie ypaBHEHHs! BBICHINX TOPSIKOB.
6. YCTHBIN
HuddepennmaibHOrO orpoc,
YpaBHEHHUS N-TO 4 2 1 IpOBEP
NopsiJIKa, Ka
JIOTTYCKAIOLI1e pelieHu
MOHIDKEHUE TOPSIKA. s 3a51a4
7. O6mas Teopus YCTHBIN
JIMHENHOTO OIIpocC,
OJIHOPOJHOIO 4 2 1 IpOBEp
nuddepeHIaIbHOTO Ka
ypaBHEHUS n-ro pelieHu
MOPsIKA. g 33714
YCTHBIN
orpoc,
8. dynaameHTaabHas 4 2 1 poBep
CUCTEMa PEIICHUH. Ka
peleHn
s 3a]1a4
Paznen 3. CucteMbl 0ObIKHOBEHHBIX (G epeHIIMATbHBIX YPaBHEHUH.
YCTHBIN
9. IlepBble UHTETpAJIBI orpoc,
HOPMAaJIbHOW CHCTEMBI 4 2 1 POBEP
TuQdepeHIaIbHbIX Ka
YpaBHEHUU. peueHn
1 3a]1a4
10 . O6mas Teopus YCTHBIN
JIMHEVHBIX OIIpoc,
OZHOPOJIHEIX CHCTEM 4 2 1 IpoBEp
YPaBHEHHUH C Ka
HEeNpPepPbIBHBIMU pelieHu
KodhUITMEHTaAMH. s 337124
YCTHBIN
orpoc,
11.Xapakrepuctuuec 4 2 1 poBeEp
KO€ YpaBHCHHUEC Ka
pelieHu
s1 3a/1a4
Paznen 4. Teopust ycTOWYMBOCTH UM YHCJIIEHHBIE METOIBI.
12. UccnenoBanue YCTHBIN

YCTONYMBOCTH

10

4

2

or1poc,
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pELIeHUs 110 IEPBOMY
IpUOIINKEHUIO.

poBep
Ka

pelieHn

sl 3a71a4

13. DOyHKIMSA
JIanynosa.

YCTHBIN
orpoc,
poBep
Ka
pelieHu
s 3a/1a4

14. [Torpemnocts
arnMpOKCUMALINH

YCTHBIN
orpoc,
poBep
Ka
pelieHu
s 3a]1a4

HUTOT'O 72 36 18

18
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®-Pabouas mporpamma no aucnuiuinae «Juddepenenuanbasie ypaBHSHUS U
JIICKPETHAsl MaTEMaTHKa

5. COJEPKAHUE JUCHUILIMHBI (MOJY.JISI)

Paznea 1. udPepenuunaibHbie ypaBHEeHUS MEPBOro MOPSAIKA.

Tema 1. UuTerpupoBanme npocredmux a1uddepeHnuaabHbIX ypaBHEHU MIEPBOro
nopsiaka. Onucanue 3aKOHOB NPUPOAbI B hopme nuddepeHnuanbHeix ypaBHeHHH. OCHOBHBIE
omnpenenenus. ['eomerpuueckas uHrepnperanus aupdepeHIuaIbHOr0 ypaBHEHUs IEPBOTo
MOPsIZIKA, Pa3pELIEHHOIO0 OTHOCUTENIBHO IPOU3BOAHON. Meron n3oknuH. Iloctpoenue

T pepeHIMaIbHOr0 YpaBHEHU 110 00IeMy PELICHUI0. YPpaBHEHHUS C pa3AesSoUMUCs
NEPEMEHHBIMU U TPUBOAUMBIE K HUM. OJHOpPOIHbIE YpaBHEHUS. Y paBHEHUS, IPUBOJUMBIE K
OJTHOpOJHBIM. JIuHelHble TuddepeHanbHble YpaBHeHUs nepBoro nopsaka. CTpykrypa
00LIEero penIeHust JMHEHHOI0 HEOTHOPOAHOIO ypaBHEHU. Y paBHeHUS bepHynnu u Pukkaru.
VYpaBHeHue B noaHbIX Auddepennnanax. [lonstue nepsoro nnrerpana. MaTerpupyrommii
MHOKUTENb. [IpHeMbl OThICKaHUSI HHTETPUPYIOIIUX MHOXKHUTEIEH.

Tema 2. TeopeMbl CylIeCTBOBAHUSA U 0CO0bIE TOYKH.

Teopema cymiecTBOBaHUS M €JMHCTBEHHOCTH PeIIeHHs T PepeHIINaTLHOTO YpaBHEHUS
IIEPBOIO MOPAJKA, PA3PELICHHOIO0 OTHOCUTENIBHO NMPOU3BOAHON. [IpuHIMn coxumaronmx
oTtoOpaxeHuil. MeToJ1 mocieoBaTeNbHbIX NpuoOImkeHuil. [Ipogomkenne pemeHus.
HenpepsbiBHas 3aBUCUMOCTh pelieHus auddepeHnaibHoro ypaBHeHUs OT HauyallbHbIX YCIOBUI
1 oT apameTpoB. [IpocTeie 0coObIe ToukH, UX Kiaccupukanus. OcoObie pereHus.

Tema 3. YpaBHeHUs], He pa3pelieHHbIe OTHOCUTEJIbHO MPOU3BOIHOI.

Juddepennmanbaple ypaBHEHH IEPBOTO MOPSJIKA, HE Pa3pelIeHHbIE OTHOCUTEIHHO
IIPOM3BOJHON. YpaBHEHHUs, HE COACPIKAILUE IBHO HE3ABUCUMON NIEPEMEHHOM, HEU3BECTHOM
¢yHkunu. YpaBHEeHUE ¢ OTHOPOTHON GyHKIMEH B TeBor yacTu. OOmmii ciay4ail BBEACHUS
napamerpa. luddepeHunanbable ypaBHEHUs, pa3pelinMble OTHOCUTENBHO apryMeHTa WK
Hen3BecTHOH (yHkmu. YpaBHenus Jlarpamka u Kiepo. [lonstre 006 orubaroreii cemeiicTBa
KpHBBIX. Teopema 00 orubaroieii ceMeiicTBa HHTETpaIbHBIX KPUBBIX. TeopeMa CyIecTBOBaHHS
pemienus quddepeHIMaTbHOr0 YpaBHEHUS IEPBOTO MOPSJIKA, HE Pa3pEIIEeHHOIO0 OTHOCUTEIBHO
MIPOU3BOAHOM.

Paznen 2. ludgdepennnanbHbie ypaBHEHHS BBICIIMX IOPSIAKOB.

Tema 4. luddepenunanbHoe ypaBHeHHE N-T'0 MOPSAKA.

HuddepennmanbHoe ypaBHEHUE N-TO MOPSIKA, pa3peIeHHOE OTHOCUTEIBHO CTapIe
pou3BOAHON. CBEEHUE €ro K HOPMAJIbHOW CUCTEME YpaBHEHUMN. TeopeMbl CylIeCTBOBAHUS U
€MHCTBEHHOCTHU, HEMPEPHIBHOM 3aBUCUMOCTH PEIICHUS] HOPMAJIbHON CUCTEMBI OT HAYaJIbHBIX
YCIIOBHM M OT IapameTpoB. TeopeMa CylecTBOBaHNs U €IMHCTBEHHOCTH PEIICHNS YPAaBHEHHUSI N-
ro MOPAAKA, Pa3pPEIIEHHOIO OTHOCUTENIBHO CTapIlel IPOU3BOIHOM, KaK CIEACTBUE TEOPEMBI
CyILIECTBOBAHUS U €AMHCTBEHHOCTH PEIIEHNs HOPMAJIIBHOW CUCTEMBI. YacTHBIE cllydan
muddepeHIaTBFHOTO YPaBHEHHSI N-TO TOPSAKA, TOMYCKAIONINE TTOHMKEHUE MOPSIIKA.

Tema 5. JInuneitnbie nuPpepeHunaIbHOE YPABHEHHE N-T0 MOPSIKA.

Teopema cyIIecTBOBaHUS U €IMHCTBEHHOCTH PEIIEHUs JIMHEHHOTO MU depeHITnaIbHOTO0
ypaBHEHUS N-TO TIOPsJIKA ¢ HeTPepBhIBHBIMU K03 duiinentamu. OO11ast Teopust THHEHHOTO
0JIHOpOoHOTO AU hepeHIInaIbHOro ypaBHeHUs n-ro nopsaka. Onpexaenurens BpoHckoro,
IIpOBepKa He3aBUCUMOCTH perieHnil. DyHnaMmeHnTanbHas cucreMa peuieHuil. CTpykTypa o01ero
peleHHs TMHEHHOT0 OTHOPOAHOrO MU hepeHInanIbHOro ypaBHeHus. Teopemsl o
MaKCHUMaJIbHOM YHCJIE JIMHEMHO-HE3aBUCHMBIX PEIIEHUHN U O TOXKJIECTBEHHOCTH YPABHEHUM.
[Toctpoenue nuneHOTO AUQHEPEeHIINATHFHOTO YpaBHEHUS 10 (PyHIaMEHTaIbHONU CUCTEME
pemenuii. ®opmyna Jlnysmwisa u ee mpumeHeHre. Criocod MOHNKEHUS TOPSIKA JIMHEHHOTO
OZHOPOJHOI0 YPaBHEHUS IPU U3BECTHOM YaCTHOM PELICHUU.
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Tema 6. Heogqnopoansie 1ud¢epeHunaibHoe ypaBHEHHE N-T0 MOPSAIKA.

CrtpykTypa 00111ero peieHus JMHEHHOT0 HEOAHOPOHOTO qu(dhepeHIIMaTFHOTO YPaBHEHUS N-TO
nopsaka. [Ipunuun cynepno3uunu. MeToa Bapualuyuy MpOr3BOIbHBIX MOCTOSIHHBIX IS
OTBICKaHUs YaCTHOT'O PEUICHUsI HEOAHOPOJIHOIO YpaBHEHUs n-ro nopsaaka. @ynkuus ['puna.
JluHeiHOe OTHOPOTHOE YPABHEHHE N-TO MOPSIIKA C TOCTOSHHBIMH KO3 (QHUIIIEHTaAMHU.
OrnepaTopHbIE MHOTOWIEHBI M UX CBOWCTBA. Pa3iokeHne onepaTopHOro MHOro4jieHa Ha
JTUHEHHBIE MHOXUTENU. J[efiCTBUE OMepaTopHOro MHOTOUYICHA HA TIPOCTEHIIINE (YyHKITHH.
®opmyna cMmemeHus. XapakKTepUCTUUYECKUI MHOTOWIEH U XapaKTEPUCTUUECKOE YPAaBHEHHUE.
[ToctpoeHue hyHIaMEHTATBHON CUCTEMBI PEIICHH TMHEHHOTO OJTHOPOJHOTO YPAaBHEHHUS C
MOCTOSTHHBIMU KO3 (UIIMEHTaMH B CIy4ae MPOCTHIX U KPATHBIX KOPHEH XapaKTepUCTUUECKOTO
MHOTO4WICeHA (EHCTBUTENbHBIX WM KOMILJICKCHBIX ).

Tema 7. JIuHeliHbIe HEOJHOPOAHBbIE N-TO MOPAAKA € MOCTOSAHHBIMH K03QPUuuMeHTAMU.
JluHeiHbIe HEOTHOPOIHBIC YPABHEHUS C TIOCTOSIHHBIMU KO3 dureHTaMu. KBa3unoamHOMEI 1
ux cBoiicTBa. CTpyKTypa 4aCTHOTO pEeUIEHUs TUHEHHOTO HEOJHOPOIHOTO YPaBHEHUS C
MOCTOSTHHBIMH KO3 (DUIIMEHTAMH B KBa3UIIOJIMHOMOM B TIpaBoid yactu. OnepaTopHbIi METO.
OTBICKaHUs YaCTHOT'O PEUICHUsI TAKOI0 ypaBHEHUs. Y paBHeHue Dilnepa. nTerpupoBanue
OJIHOPOJHBIX TUHEHHBIX TU((HEePCHIIMATBLHBIX YPABHEHUH ¢ MOMOIIBIO PsiioB. OThICKaHUE
dbyHIaMeHTalbHOM cUCcTeMBI pellieHnid ypaBHeHuit Diipu u beccens.

Pasnen 3. Cucrembl 00bIKHOBEHHBIX IH((epeHInATBLHBIX YPABHEHUI.

Tema 8. IlepBble HHTErpabl HOPMAJIbHOM cHcTeMbI AU(epeHIHATbHBIX YPABHEHH.
DOKBHUBAJICHTHOCTh HOPMAJILHON cHCTEMBI N upepeHnnanbHbIX ypaBHEHUH OTHOMY
YPaBHEHUIO N-TO MOPSI/IKA, Pa3pelIEeHHOMY OTHOCUTENBHO CTapuIed TPOU3BOAHON. TeopeMbl 0
HETPEPHIBHON 3aBUCHMOCTH U HETIPEPBHIBHOW AU (PPEPEeHIUPYEMOCTH PEIICHUS] HOPMAIBHOM
CUCTEMBI 110 HAYAJIbHBIM YCJIOBUSIM U 10 napaMeTpy. llepBbie nHTErpansl HOpMaIbHONW CUCTEMBI
muddepeHManbHBIX ypaBHeHU. HeobxonuMoe 1 J0cTaTOuHOE YCIIOBUE J1JIsl TOTO, YTOOBI
HenpepbIBHO-IUpdhepeHiupyemas GyHKIMA ObUIa IEpBbIM HHTETPAJIOM HOPMAaJIbHON CHCTEMBI.
Teopema 0 MaKCUMaIbHOM YHCJIE HE3aBUCUMBIX MEPBBIX HHTETPAIOB. DKBUBAJIEHTHOCTD
OTBICKaHUS N HE3aBUCUMBIX MEPBBIX MHTEIPAJIOB IIOCTPOEHUIO OOILEro peleHus] HOpMalbHOM
cucreMsl. [IoHM)KEeHHE TOPAKa HOPMAJIBHONW CHCTEMBI, €CJIM NU3BECTHA 4aCTh MEPBBIX
uHTerpanoB. CummerpuuHas popma cuctemsl 1upHepeHInaNIbHbIX YpaBHEHUI.
Nurterpupyembie komOuHarmu. O011as Teopusi IMHEHHBIX OJTHOPOIHBIX CUCTEM
TuddepeHIMaIbHbIX YPaBHEHNUH ¢ HENPepbIBHBIMU KO3 QUIIEHTAMH.

Tema 9. dyHagamMeHTaTbHASA CHCTEMAa PeLICHUH.

[TocTpoenne TMHENHON OJHOPOIHOM CUCTEMBI IO (PYHAAMEHTAILHOU CUCTEME PEIICHUH.
CtpykTypa 00111ero peieHus JMHEeHHOW HeOJHOPOAHON CUCTeMbl. MeTo 1 BapHaliu
IIPOU3BOJIBHBIX TOCTOSIHHBIX JIJIS OTBICKAHUS YaCTHOT'O PEUICHUS JTMHEHHOW HEOJHOPOAHOM
cucTeMbl. JInHeHbIe 0THOPOIHBIE CUCTEMBI C TOCTOSIHHBIMH KO PHUIIMEHTaAMHU.
XapakTeprucTUYeCKOe ypaBHEHNE KaK ypaBHEHHE Ha OThICKaHHE COOCTBEHHBIX 3HAYEHU U
COOCTBEHHBIX BEKTOPOB MAaTPHIIbI CUCTEMbI. Bu pyHIaMeHTalIbHOW CUCTEMBI PELICHUH B
CiTy4dae MPOCThIX KOpHEH (AeCTBUTEIBHBIX U KOMIUIEKCHBIX ). Buja ¢pyHIaMeHTaIbHON CHCTEMBI
pEILIEeHUH B Cllydasx, KOTJa XapaKTEpUCTUUECKOE YPaBHEHUE UMEET KpaTHbIE KOPHU U
pa3IMyHbIe 3HAYEHUS PAHra XapaKTEPUCTUYECKOW MAaTpULIbl. MeTO UCKITFOUEHUS [Tl
JMHEWHBIX CUCTEM C MOCTOSHHBIMU K03((hUIIeHTaMH 001Iero BUA.

Pa3nen 5. Teopusi ycTOMYMBOCTH M YHCJIEHHbIE METO/bI pellleHUs] 00bIKHOBEHHBIX
audPepeHuINAIBHBIX YPABHEHHI.
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Tema 10. YcrToiiuuBOCTH pemieHUus no JISmyHoBYy.
HccnenoBanue ycTOWYMBOCTH pelIeHUs 10 iepBoMy npudnmxenuto. dynkuus JlsmyHosa.
Krnaccudukaius Touek moKos.

Tema 11. IlorpemHocTh aNNPOKCUMALMU H YCTOMYMBOCTH PA3HOCTHOM CXeMBbI.
Merozbl, OCHOBaHHBIE Ha pa3iokeHuu B psn Teinopa. Meronsl Pynre-Kyrra. ¥YeroiunsBocts u
cxonuMocTh. OO0CHOBaHKME METO1a DUJiepa B €r0 BRIUUCIUTEILHON YCTOMYMBOCTH

6. TEMbI IPAKTUYECKHAX U CEMUHAPCKHUX 3AHATHI

NoabkowhE

10.

11.
12.

13.

14.

15.

16.

17.

18.

Beenenue. Iloctpoenune nupdepeHnnanbHOro ypaBHeH!s 0 00IIEMY PELLCHHIO.
VYpaBHEeHUs ¢ pa3AeAIOIIMMUCS IEPEMEHHBIMU U IIPUBOJIUMBIE K HUM.

OpnHOpoaHBIE ypaBHEHUS. Y paBHEHUS, IPUBOAUMBIE K OTHOPOIHBIM.

JIuneitnsle nudhepeHnuanbHbie YpaBHEHHUS TIEPBOTO MOPSIKA.

VYpaBHeHHE B OJIHBIX JU(epeHIranax.

MeTto nocie10BaTeNNbHbIX PUOIUKEHUH.

JuddepenunanbHble ypaBHEHUS IEPBOTO MOPSAIKA, HE pa3pellieHHbIE OTHOCUTEIbHO
IIPOU3BOJHOM.

JuddeperunanbHble ypaBHEHHS, pa3peIliiMble OTHOCUTENBHO apryMEeHTa WK
HEM3BECTHON (PYHKITHH.

JuddepenunanbHoe ypaBHEHHE N-T'O HOPsIKA.

OOm1ast Teopust TMHEWHOTO OTHOPOIHOTO AU PepeHInaIbHOTO ypaBHEHUS N-TO
HOpsJKA.

JIuHeiHOe 0JJTHOPOIHOE YpaBHEHUE N-TO MOPSJIKA C TOCTOSTHHBIMU KO UIIUEHTaMH.
HHuTerpupoBaHue 0HOPOIHBIX TUHEWHBIX T depeHINaTbHbIX YPaBHEHUH C
ITOMOIIBIO PSIIOB.

Onpenenurens BpoHckoro, nmpoBepka HE3aBUCUMOCTH pelieHni. @yHaaMeHTalbHas
CUCTEMA PELICHMM.

CucteMbl 0OBIKHOBEHHBIX UG depeHIMaTbHbIX ypaBHeHUH. [lepBbie nHTErpanbl
HOpPMaJIbHOW cUCTEMBI AUPPEepeHIINaTbHBIX YPABHEHHH.

dyHnaMeHTanbHas cucTema peteHui. Iloctpoenne MMHENHON OJTHOPOJHON CUCTEMBI
1o GyHIaMEHTAIbHON CUCTEME PEIICHHI

dyHIaMEeHTaIbHAs CUCTEMa pellleHui. JInHeltHbIe 0OTHOPOAHBIE CUCTEMBI C
MIOCTOSIHHBIMH KO3 pULIeHTaMU.

YceroituuBocTs pemienus o JlamyHoBy. HcciienoBanrue yCTOMYMBOCTH PELLIEHUS 110
MIEpBOMY MPUOIHKEHUIO.

Oynxkius Jisnynosa. Knaccugukarus Touek nokos. [lorpenrHocts anmpokcuManuy 1
YCTOHYMBOCTh PA3HOCTHOW CXEMBI.

7. JABOPATOPHBIE PABOTbBI, IPAKTUKYMBI

Jlannslit Bu paboThl HE IPETYCMOTPEH YUE€OHBIM IUIAHOM.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

Brinonnenue KypcoBbIxX paboT 1 pedepaTtoB HE MPEAYCMOTPEHO YUE€OHBIM IIJIAHOM.

IIpumepnas memamuxa KOHMPOILHLIX pabom no oucyuniune «/Jugghepenyuanvuvie ypagrnenus
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u aI/lCerl’I’ZHa}Z mamemamurxa ».

1. uddepenunanbupie ypaBHeHUs | mopsaka — OJHOPOAHBIC, JTHUHEWHBIC, B MOJHBIX
muddepennmranax.

2. Jluneiinple 0THOPOTHBIE U HEOJHOPOAHBIE TU(PepeHIIaTbHbIC YpaBHEHUS.

3. Cuctembl nudepeHIHATbHBIX YPaBHCHUM.

4. KomOuHaTOpHBIE 33/1a4H.

9. IEPEYEHD BOITPOCOB K 3AYETY

1. 3apgaum, mnpuBomsmue K AuddepeHUUMANbHBIM  ypaBHEHUSM —  (HU3MYECKUE U
reOMETPHUECKUE 3a/1a4H.

[TocTtpoenue nosus HanpaBiaeHU. MeTOI U30KIIUH.
Mertoa uccnenoBanust CBOMCTB peleHus Au(pepeHnanbHOro ypaBHEHHMS .
Huddepenunanpapie ypaBHeHHS |-r0 OpsiaKa.
VYpaBHEHUS ¢ pa3IeNAIOMUMUICS IEPEMEHHBIMU U IPUBOISALIMECS K HUM.
Opnoponnbie nuddepeHnnanbHble YpaBHEHUsT 1-TO TOpsAAKa W TPUBOIAIIMECS K HUM.
HpOBepKa Ha 0co0ble perIeHus.

7. Jluneiinsie tuddepeHnnanbupie ypaBHeHus 1-To mopsaka.

8. Merton Jlarpanxa Bapraluy NPOU3BOIbHOM MOCTOSIHHOM.

9. Merox bepuymmm. YpaBHenus bepryim.
10. YpaBHeHus B noiHbIX Auddepenunanax. Materpupyromuii Muoxxutens. [IpoBepka ycioBus
nostHOTO MU depenimaa.

11. Cs3b pemienus quddepeHnnansHoro ypaBHeHus ¢ koddduunentamu nuddepeHnuaibHoro
yYpaBHEHHS.

12. VnTterpupoBaHue ypaBHEHUH, pa3peliaeMbIX OTHOCUTEIBHO TPOU3BOIHOM.

13. YpaBuenwus Jlarpanxa.

14. VYpasuenus Knepo. Ocobble pemenus ypasaenus Kiepo.

15. JluddepenunanbHple  ypaBHEHHsS  BbICIIUMX  HOpsAakoB.  [loHMkeHue — mopsiika
TuddepeHIaIbHbIX YpaBHEHUH.
16. Opnoponusie nuHelHBbIE auddepeHnnanbHbie ypaBHeHHs. JIMHEHHas 3aBHCHMOCTh M
He3aBUCUMOCTb cucteM ¢pyHkuuil. [Toctpoenue onpenenurens Bponckoro.
17. ®ynnameHTalIbHBIE CUCTEMBI PEIIEHUH OTHOPOAHBIX JTMHEHHBIX U depeHIInaTbHbIX
ypaBHeHM. IHTerpupoBaHue OJHOPOAHBIX JUHEHHBIX qU(QepeHInaIbHbIX YPaBHEHUH C
HOCTOSIHHBIMU K03 purimeHTamu.
18. TlocTpoenune GpyHAaMEHTAIBHBIX CUCTEM PEIICHUI OJHOPOIHBIX JIMHEHHBIX
TuddepeHIraIbHbIX YpaBHEHUH.
19. MHTerpupoBanme 0HOPOTHBIX JTHHEHHBIX MU PEPEHITNATBHBIX C TTOCTOSHHBIMU
ko3P unreHTamMu. XapakTepucTUIeCKoe ypaBHEHHE. XapaKTepUCTHUECKUH MHOTOUJIEH.
Crny4an IpoCTBhIX ¥ KPaTHBIX KOPHEH.
20. Heognopoausle nuHelHble AuddepeHnnanbHble ypaBHEHUS.
21. Metoz Bapuanuy MpOU3BOIBHBIX TOCTOSIHHBIX JIJISI PEIIEHUS] HEOTHOPOIHBIX JTHHEHHBIX
muddepeHIraIbHbIX YpaBHEHUH.
22. VHTerpupoBaHue HEOJHOPOIHBIX JIMHEHHBIX qU(epeHINaTbHbIX YpaBHEHUH

C MOCTOSTHHBIMH KO3 (HUIIMEHTAMH U CIIELUAIBbHON MPAaBOi YacThIO B BUJIE MHOTOUJIEHA.
23. Cucremsl nuddepeHImanibHbIX ypaBHEHUH. Pa3TudHbIe BUIBI 3aITUCH. METOT CBEICHUS
cucteMsbl A depeHInanbHbIX YPaBHEHUH K OJTHOMY YPAaBHEHHIO.
24. CucTeMbl OTHOPOIHBIX JIMHEWHBIX auddepeHInanbHpIX ypaBHeHHH. BekTopHO-MaTpudHast
3anuck 3a1a4n Komm.

SRS RN

dopma A Crpanuria 12u3 19



MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET

dopma

®-Pabouas mporpamma no aucnuiuinae «Juddepenenuanbasie ypaBHSHUS U
JIICKPETHAsl MaTEMaTHKa

25. Omnpenenurens BpoHnckoro. @yHpaMeHTaIbHbIE CUCTEMBI PEIICHUH CHUCTEMBI OHOPOIHBIX
JMHEHHBIX TU(QepeHINATbHBIX YPAaBHEHUH.
26. OOmee pernieHrne CUCTEM HEOTHOPOIHBIX TMHEHHBIX TU(PEpeHIINATbHBIX YPaBHEHUH .
Mertop BapHaii MpOU3BOJIBHBIX MOCTOSHHBIX IS CHCTEM HEOJXHOPOAHBIX JIMHEHHBIX

muddepeHmanbHbIX ypaBHeHuid. Haxoxaenne marpunbsl Kormm.

27. VHTerpupoBaHue CUCTEM OJHOPOIHBIX JTMHEHHBIX AU epeHnanbHbIX YpaBHEHUH €
NOCTOSTHHBIMU K03(p(pULIMEHTaMu — CITydau MPOCTHIX M KPATHBIX KOPHEH.

10. CAMOCTOSATEJIBHASL PABOTA OBYUYAIOIIUXCSA

Ha3Baunmue pa3jie/ion Bua camocrosiTeibHOM padoThI Oo0beMm B dDopma
H TeM (npopabomka yueonozo mamepuana, qgacax KOHTPOJIsI
peuienue 3aoau, pepepam, 00K1ao, (nposepka

KOHmMPOIbHaAA padoma, n0020MoeKa peuienus 3aoad,

K coaue 3auema, IK3ameHna u op.) pedepama u
op.)
Pazzien 1. JluddepeHnmanpbaple ypaBHEHHS IIEPBOTO MOPSIKA.
1.VpaBHeHus ¢ | [IpopaboTka ydeOHOrO MaTepuana, YCTHBII OMpoc,
pa3aeTAIOIIUMHUCS pemenue 3aga4d, NOAroOTOBKAa K caade 4 IpOBEpKa
MNEPEMCHHBIMHU 3a4yerTa. peHIGHI/ISI 3aaa4
2. Jluneitnpie IIpopaboTka yueGHOro Marepuana, YCTHBII onpoc,
mabdepentmasHbe pelleHre 3aaa4, MOAr0TOBKA K cliaye 4 IIPOBEpKa
YpaBHEHHUS [IEPBOTO — peleHns 3a1a4
NopsiJiKa.
3. YpaBHeHue B MONHBIX TuddepeHIimaiax.

[TIpopaGoTka ydeOHOrO MaTepuana, YCTHBIN OMpoc,
4.Teopema perieHne 3ajad, MOJroTOBKAa K claye HpOBepKa
CYIECTBOBAHNUS M | 3ayeTa. 4 pelieHus 3a1a4,
CAUMHCTBCHHOCTH KQHTpoJH,Ha;I

pabota
5. YpaBHeHwHs, HE
pa3pelieHHbIe
OTHOCHUTCJIBbHO
MIPOU3BOJHOM.

Pazzen 2. luddepeHnnanbable ypaBHEHHUS BBICHINX MOPSIKOB.

6. IuddepeniuansHOro

YCTHBIH OIIPOC,

[IpopaboTtka y4yeObHOrO Marepuana, IpOBEpKa
ABHCHUS N-TO
P peuienne  3aga4d, MOATOTOBKAa K 4 peuIeHus 3aaa4q,
nopsaka, 101yCKarommne o KOHTpOJ'[LHaS[
HOHMKeHUE TOpSIKA. KOHTPOJIbHOW paboTe, MOATOTOBKa K :
T
c/laye 3ayera. pabora
7. O6mas  Teopus | [I[popaboTka y4eOHOro MaTepHaa, YCTHBIH o11poc,
JTHHCHHOTO pelieHWe  3a4a4, IMOATOTOBKA K IpoBepka
OJJHOPOAHOI'O 9
ool KOHTPOJIbHOW paboTe, MOATOTOBKa K 4 pemeHus 3ana4,
nuddepeHIaIbHOTO KOHTDOMLHEAT
ypaBHEHHS n-ro | cllade 3adera. :
a00Ta
OPSIIKA. p

8. dyHnameHTanbHAsS
CUCTEMA PELICHUH.

Paznen 3. CrcTeMbl OOBIKHOBEHHBIX AU (epeHIInanbHbIX YpaBHEHUH.

®opma A
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MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO Dopma
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET P
CD-PaGO‘Iaﬂ nmporpamMma 1o JUCHUIINHE ((HI/IQ]CI)GPBHGHI/I&J’ILHLIG YpaBHCHUA U
JAUCKPETHaA MaTEMaTHKay
[TpopaboTka ydeOHOTO MaTepuana, YCTHBIN OIpoC,
pemenue  3amady, IOArTOTOBKAa K NpOBEpKa
KOHTPOJILHOM paboTe, MOATrOTOBKA K 4 pCHICHNA 387131,
claue 3a4era. KOHTpPOJIbHAA
pabora
10 . O6uias Teopus [IpopaboTka yueOHOTO MaTepHaa,
JIMHCHUHBIX H HBIX
© OHOPO pellleHue 3a/1a4, HOrOTOBKA K
CHUCTEM YpPAaBHCHHUU C o 6
e — KOHTPOJIbHOW paboTe, MOArOTOBKA K yernmit ompoc
K03 HIIenTamu. caaye 3a4yeTa. 1poBepKa ’
[IpopaboTka ydeOHOTO MaTepuana, perenus 3a1a4
11.XapakrepucTuyeckoe pemecHue  3aaad, IIOArOTOBKAa K
ypaBHCHHE KOHTPOJIBHON pPaboTe, MOArOTOBKA K
cllade 3adera.
[IpopaboTka ydeOHOrO MaTepuana, YCTHBII 0O11poc,
9. IlepBrle WHTETpPAIHI TpoBepKa
HopManbHoll  crcrews: | PEUICHHE iaﬂaq, MMOATOTOBKA K A
MG bepeHIHaTEHEIX KOHTPOJILHOH paboTe, MOJArOTOBKa K pelieHus 3a1a4,
YPaBHEHHI. clade 3a4eTa. KOHTPOJIbHAA
pabota
Bcero 18

11. YYHEBHO-METOANYECKOE U UTH®OOPMALIMOHHOE OBECIIEYEHHUE

JUCHMUILIAHBI

a) Cnucok pekoMeHyeMoii TuTepaTypsbl

OCHOBHAsI JIUTEpaTypa
1. s6nouckuii Cepreii BceBonogosuy.

BBenenue B AMCKpETHYIO MaTeMaTHKYy : Yueb.1mocodue s By30B 110
crnen."[Ipuknagnas matemaruka" / 6nonckuit Cepreii BeeBononosuu. - 4-e usa.,crep.
- Mockga : Beicriras mkoma, 2003. - 384 c. - (Beicmas matemaTtuka). - ISBN 5-06-

004681-8 (B mep.) : 68.00.

bamokesuy, . JI. JluckperHast Mmaremaruka : yueOHoe nocobue / 9. JI. bamtokesuy, JI.
®. Koanesa, A. H. PomannukoB. — M. : EBpa3zuiickuii OTKpbITBIA HHCTUTYT, 2012. —
173 c. — ISBN 5-7764-0252-2. — TekcT : 37eKTpOHHBIH // DIeKTPOHHO-OMOIHOTeUHAs
cucrema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/10661.html

JAOTMOJIHUTEJILHASA JIUTEpaTypa

1. MuxeeBa Enn3aBera AnekceeBHa.
BBeneHue B AUCKPETHYIO MAaTEMATUKY [ DNEKTPOHHBIN pecypce] : yued. mocodue mst 1
Kypca (ak. MaTeMaTtuku 1 uHpopM. TexHosoruit. Y. 1 / Muxeesa Ennzasera
AnexceeBHa; Y'Y, ®MulT. - DnektpoH. TekctoBbie AaH. (1 daiin : 6,75 MBb). -
VnesguoBek : Yal'V, 2013.
http://lib.ulsu.ru/MegaPro/Download/MObject/240/Miheeval4.pdf

2. MuxeeBa Enm3aBera AnekceeBHa.
Brenenue B quckpeTHYIO MaTeMaTuKy [ DJIEKTpOHHBIN pecypc] : yueb. mocobue ms 1
Kypca (ak. MaTeMaTHKU, HTHPOPM. U aBuall. TexHojoruii. U. 2 / MuxeeBa EnuzaBera
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AnekceeBHa; Yal'Y, DMUuUAT. - OnexTpoH. TekcToBbie naH. (1 ¢aiin : 1,48 MO). -
Viesgaosek : Ynl'Y, 2016
http:/lib.ulsu.ru/MegaPro/Download/MObject/248/Miheeva2016-2.pdf

3. uddepenunanbupie 1 MHTETpalibHbIC YpaBHEHUs. BapruannonHoe ucurcieHue : B
npuMepax u 3agadax / A. b. Bacunbsesa [u ap.]. - Mocksa : ®usmariur, 2003. - 432 c. -
(Kypc BbIcmieit MaTemaTuku 1 MaTematuueckoil pusuku. Beim. 10). - ISBN 5-9221-0276-
1 (B mep.) : 218.50.

4. COopHHK 3a11a4 10 BhIcIei MaTtemMaTuke B 4 4. Yacte 3 : yueOHOE ocoOue st

npukiagHoro 6akanaspuara / A. C. Ilocrienos [u ap.] ; mox penakiueii A. C.
[TocnenoBa. — Mocksa : M3narensctBo FOpaiit, 2019. — 395 ¢. — (bakainasp.
[Tpuknaguoit kypc). — ISBN 978-5-9916-7930-5. — Tekcer : anexrponnsiii // bC
FOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/434614

Y4eOHO-MeTOAMYECKAs JIUTEpPaTypa:
1. MuxeeBa EnuzaBera AnekceeBHa. J[uckpeTHas mareMaTuka [ DIeKTPOHHBINA pecypc] :

yueb.-MeToa. mocobue st 1 u 2 KypcoB ¢ak. MaTeMaTUKH U UH(GOPM. TEXHOJIOTUH /
MuxeeBa EnuzaBera AnekceeBna; Yal'V, dak. MareMaTHKU U HHPOPM. TEXHOJOTHIA. -
DnekTpoH. TekcToBbIe naH. (1 ¢aiin : 4,63 MO). - Yibsrosck : Yal'V, 2008.
http://lib.ulsu.ru/MegaPro/Download/MObject/221/Miheevad.pdf

Corgacosaﬂgz

Y. Jtidteotnens O0)7 //AA/ Toetde & / ;///-/

JHondcrocms compyonuxa nayunoti Gubnuomexi™ = @HO

nOONUCy oama

0) [Iporpammuoe odecnieyenne: MoitOduc Crangapthbiii, Anbt Pabouas cranims 8.
B) IIpodeccuonanbubie 6a3bl JaHHBIX, HHPOPMAIIHOHHO-CIIPABOYHbIE CUCTEMBbI:

1. D1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI:

1.1. IPRbooks : anekTpoHHO-OMOIMOTEYHAs cucTema : caldT / rpymnmna komnanui Al [Iu
Ap Memma. - Capatos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum mocryma: mist
3apErUCTPUP. MOJIb30BATENEH. - TEKCT : AIEKTPOHHBIN.

1.2. FOPAUT : snekTpoHHO-OuGMMOTeuHas cuctema : caiit / OOO DIeKTpoHHOE
usnarenscteo FOPAMT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum nocryma: s
3aperucTpup. nojib3opareneil. - TeKcT : 3JeKTPOHHBIMN.

1.3. KoHCynpTaHT CTyJeHTa : 3JEKTpOHHO-OmOinoTeuHas cucrema : caiitr / OOO
[Monutexpecypc. — Mockpa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexxum goctymna: ajist 3aperucTpup. nojib30Baresneil. — TeKCT : 3JIEKTPOHHBIMN.

1.4. KoHcynbpTaHT Bpaua : 3JIEKTPOHHO-OHOIMoTeyHast cucrema : cailt / OOO Beicmas
IIKOJIa OpraHu3alud W YIOPaBJICHUS 3APaBOOXpaHCHUEM-KOMIIIEKCHBIN  MEIUIIMHCKHI
KoHcanTuHr. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexxum mocryma: s
3aperucTpup. Mojap3oBaTene. — TEKCT : 3IEeKTPOHHBIM.

1.5. bonpIias MeguIIMHCKas OMOINOTEKA : DIEKTPOHHO-OMOIMOTEUHAs! CUCTEMaA : CalT /
OOO byxkam. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pesxxum moctyma:
JUISL 3apETUCTPUP. MosIb30BaTeneil. — TeKCT : 371eKTPOHHBIM.

1.6. Jlanp : snexTpoHHO-OMOMMOTEYHass cuctema : cat / OO0 DbC Jlanb. — CaHKT-
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[MerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexum pocryma: ansi 3aperucTpup.
nojb3oBaTesen. — TeKCT : 3JIeKTPOHHBIM.

1.7. Znanium.com : 3neKTpOHHO-OMONMMOTeYHass cucrema : cat / OOO 3HaHuyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexwum gocryma : Uis 3aperucTpup.
MoJb30BaTeNe. - TEKCT : JIEKTPOHHBIM.

1.8. Clinical Collection : KouleKIHsS JIi MEAMIMHCKUX YHHUBEPCHUTETOB, KIIMHUK,
MEIUITMHCKIX OuOIMOTEK // EBSCOhost : [mopraut]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
£97828f9f7e1%40sessionmgrl02 . — Pexxum moctyma : Juis aBTOpH3. Tosb3oBareneil. — TekcT :
3JIEKTPOHHBIMN.

1.9. Pycckuii s3bIK KaK WHOCTPAHHBIA : JIIEKTPOHHO-O00PA30BATEIBHBIA pecypc s
WHOCTpaHHBIX cTyAeHTOB : caT / OO0 Kommanus «A# [lu Ap Menua». — Caparos, [2021]. —
URL: https://ros-edu.ru. — Pexxum moctyma: aias 3aperucTpup. mnojb3oBareneid. — Teker :
3JIEKTPOHHBIMN.

2. KoncyasTanTlliroc [DnekTpoHHBIN pecype]: crpaBodHas mpaBoBas cuctema. /000
«Koncynprant [lmrocy - DnexktpoH. naH. - Mocksa : Koncynsrantllintoc, [2021].

3. Ba3pl JaHHBIX EPUOTUIECKUX U3TAHMIL:

3.1. ba3za naHHBIX MEPUOAMYECKUX W3JAHUM : AekTpoHHBIE KypHansl / OO0 UBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum goctyma : mis
aBTOPHU3. NOJIb30BATENEU. — TEKCT : AJIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas snektponHas OuOmmorexa : caiitr / OOO Hayunas
OnektponHas bubnmoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexxum nocryma : s
aBTOPU3. NIOJIb30BATENEH. — TEKCT : JIIEKTPOHHBIN

3.3. «Grebennikony : snexkrponnas 6udauoreka / ]| I'pebennrkoB. — Mocksa, [2021]. —

URL:  https://id2.action-media.ru/Personal/Products. — Pexum mgoctyma : Ui aBTOPHS.
1oJb30BaTeen. — TEKCT : 2JIEKTPOHHBIM.

4. HauuoHaabHasi JJIeKTPOHHAasA OuOJMOTeKa : »DJIEKTpOHHas OubIMoTeKa
dbenepanbHas rocyrapcTBeHHas WH(GOpPMAIMOHHAsA cUcTeMa : callT / MUHHCTEPCTBO KYJIbTYPHI
P® ; PI'b. — Mocksa, [2021]. — URL: https://H36.pd. — Pexxum nmoctyma : st mosib3oBaTeneit
Hay4HOI OubmmoTexu. — TekcT : 371eKTPOHHBIM.

5. SMART Imagebase I EBSCOhost : [mopTan]. - URL.:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum aocTyma : Aisl aBTOPH3.
nojb3oBareneld. — M3o0paxeHue : 3JeKTpOHHBIE.

6. ®egepanbHbIle HHPOPMANMOHHO-00Pa30BaTE/IbHbIC IOPTAJIBI:

6.1. EanHOoe OKHO JiocTyna K 00pa3oBaTelbHBIM pecypcam : (emepalbHbBIN mopTan /
yupemutens ®I'AOY IO LPT'OIlI m UT. — URL: http://window.edu.ru/ . — Tekcrt :
AJIEKTPOHHBIN.

6.2. Poccuiickoe oGpa3zoBanue : ¢eaepanbHblii optan / yupeautrens @IAOY /IO
LIPTOIT u UT. — URL: http://www.edu.ru. — TekcT : 371eKTpOHHBIIA.

7. O6pa3oBaTesbHble pecypebl Yal'y:

7.1. Dnexrponnass 6ubmmorexka Yal'Y : momyne ABUC Mera-ITPO / OO0 «J/lata
Okcmpece». — URL: http:/lib.ulsu.ru/MegaPro/\WWeb. — Pexxum moctyna : ajis mojb3oBarene
Hay4yHOU 6MOmuoTeku. — TeKCT : AIeKTPOHHBIN.

T. BAHO: T
CornacoBaHo <
3aM. HaYaJIbHHUKA /__Kioukosa A.B. | gt |
JonkHocTb coTpyaHuka YUTuT [ol7]e] nognucb parta . ’
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI:
Aynuropun i MPOBEIEHUS JIEKIUI, CEMUHAPCKUX 3aHATHH, U1 IPOBEACHUS TEKYILErO

KOHTPOJIA 1 HpOMG)KyTO‘IHOﬁ aTTeCTalluu, I'PYyIIIOBEIX U HHAUBUAYAJIbHBIX KOHCYHBTaHHﬁ.

AynuTOpuUr YKOMILJIEKTOBaHbl CHEIHAIM3UPOBAHHONW MeOenblo, y4eOHOH TOCKOIA.
[Tomemenust Juisi CaMOCTOSITENIBHOM pabOThI  OCHAIIEHbl KOMITBIOTEPHOM TEXHUKOH C
BO3MOXKHOCTBIO MOJKIIIOYeHUsI K ceTu «HTepHeT» u obecrneueHueM JI0CTyna K 3JIEeKTPOHHOMN
nH(POMaLMOHHO-00pa30BaTEIbHOM cpeie, JIEKTPOHHO-OUOIMOTEYHOH crucTeMe.

13. CHEUAJIBHBIE YCJIOBUSA AJISA OBYYAIOIIUXCA C OT'PAHUYEHHBIMUA
BO3MOXHOCTSAMU 310POBbSA
B cnysae HE0OXOOUMOCTH, OOydYalOUIMMCS W3 YHCIAa JIMI C OrPaHUYCHHBIMHU

BO3MOXKHOCTSIMH 3JI0OPOBbs (TI0 3asBJICHUIO OOYYAroOIIErocsi) MOTYT TpeiaraThCsl OJHU W3
CJIICAYIONIMX BapUaHTOB BOCHPHUATHS HMHGOpMAIMM C YYETOM WX HHIAUBHIYaJIbHBIX
MCUXO(PU3NIESCKUX OCOOCHHOCTEH:

— JIJIs1 JIMILL C HAPYILICHUSMU 3PEHHS: B TICYaTHOW (OpME YBEIMYCHHBIM HIPUPTOM; B hopme
DIIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiina (mepeBon ydeOHBIX MaTepHAIOB B
aynuodopmar); B mevaTtHoW (opme Ha si3bike bpaiins; MHIMBUIyadbHBbIC KOHCYJIBTAIUU C
NPUBJICUCHUEM TH(IIOCYPIOTICPEBOUNKA; HHIUBUIYAIbHBIC 3a/IaHUSI K KOHCYJIbTAIUH;

— JAus TN C HApYUICHUSIMH Cciyxa: B medaTHoil ¢opme; B (opme 3IeKTpPOHHOTO
JOKYMEHTa; BUACOMATEPHAIIBI C CYOTUTPaMU; MHIUBUAYAIbHBIE KOHCYJIBTAIIMH C TIPUBJICUYCHHEM
CYpZIOTIEPEBOIUMKA; WHANBUYAIbHBIC 3a]JaHUS U KOHCYJIbTAIINH;

— JUIS JAI ¢ HApYIICHHSMH OIOPHO-JABHUIATENILHOTO ammapara: B MEeYaTHOW (opme; B
dopMe DIIEKTPOHHOTO JOKYMEHTa; B QopMme ayauodaiiia; HHIUBUAYaJIbHBIC 3alaHHi H
KOHCYJIbTaIlHH.

PazpaboTunk JIOLEHT [{uroses B.K.

JIOJIKHOCTh DdUO
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[Tpunoxenue 1

a) Cnucok pexoMeH/IyeMoii JIUTepaTyphl
OCHOBHASI:

1. Boposckux, A. B. luddepenumansusie ypapaenus B 2 4. Yacts 1 Y4eOHMK ¥ MPAKTUKYM IS
By30B / A. B. boposckux, A. U. Ilepos. — 3-¢ usj., nepepa6. u gon. — Mocksa : M3narensctso
fOpaiit, 2022. — 327 ¢. — (Beicuiee o6pazoBanue). — ISBN 978-5-534-01777-9. — Teker :
aekTpoHHbIH // O6pasoBatenbHas miarpopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/490346 :

2. Boposekux, A. B. luddepenumansibie ypapuenus B 2 4. YacTs 2 : yueGHUK U MPAKTUKYM 151
By30B / A. B. Boposckux, A. U. Tlepos. — 3-¢ u3j., nepepa6. u non. — Mocksa : U31aTenseTso |
IOpaiit, 2022. — 274 c. — (Bsiciuee o6pasoBanue). — ISBN 978-5-534-02097-7. — TeKCT i
3J1eKTpOHHBIH // O6paszoBatenbHas miardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/490959 o

3. T'meun, B. B. JluckpeTHas MaTeMaTHKa : y4eOHUK U PAKTUKYM s By30B / B. B 'ucun. — 41
Mocksa : M3parenscTso FOpaiit, 2022. — 383 ¢. — (Briciuee o6pazoBanue). — ISBN 978 5 534-
00228-7. — Texer : anextpoHHslit / O6pasoBatensHas miardopma FOpaiiT [cam] :
URL: https://urait.ru/bcode/489055

JAONOJIHUTENbHAS IHTEpPaTypa

1. Acxa6os, C. H. ludpdepennuanbuble ypaBHEHHs B YIPAKHEHUIX U 3a]a4ax : yuyeGHoe mocobue /

C. H. Acxa6os, X. C. Tapamosa. — I'posHsiii : UT'TIV, 2018. — 130 c. — TeKcT : 3MeKTpoHHbIii //
Jlanb : snekTpoHHO-6MbIHOTeuHast cuctema. — URL: https://e.lanbook.com/book/139414

2. Baspun, U. . JluckperHas MaTeMaTnka. YueOHUK U 3a[@4HKK : 115t By30B / U. Y. BaBpun. —
Mocksa : M3narenscteo HOpaiit, 2022. — 193 ¢. — (Beiciuee o6pasoBanue). — ISBN 978-5-534-
07065-1. — Texkcer : anexrponsiii // O6pasosarensHas miatdgopma IOpaiir [cam] — URL:
https://urait.ru/bcode/489360

3. bamokesuy, O. JI. JluckpeTHas matemaruka : yueGHoe nocobue / 3. JI. Bamokesuy, JI. @.
Kosanena, A. H. Pomanuukos. — M. : Espasuiickuit OTKpBITHII HHCTUTYT, 2012. — 173 c. —
ISBN 5-7764-0252-2. — TekcT : 371eKTpOHHBIH // DIeKTPOHHO-OUOIMOTeYHAs cHCcTEMa IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/10661.html

4. Tapanuukos, fO. B. JluckpetHas maTemartnka. 3ajauHuK : yyeGHoe nocobue s BySOB/ 1O. B.
Tapannukos. — Mocksa : M3narenscrso FOpaiir, 2022. — 385 ¢. — (Beiciuee o6pa3013aH14e) —
[SBN 978-5-534-01180-7. — Texkcr : anekrpoHHsIii // OGpazoBarenbHas rmaT(popma FOpaiir
[caiit]. — URL: https://urait.ru/bcode/489178

5. Tyrosa, C.T. luckpeTHas maremaTuka : yyeGHoe nocobue / C. I'. I'yTosa. —Kemeposo
KemI'V, 2019 — Yacte 1 — 2019. — 491 ¢. — ISBN 978-5-8353-2429-3. — Teker :
3JIEKTPOHHBIH // JIaHb : 3NeKTpOHHO-0UGIMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/135203

yueOHO-MeToHYecKasi IHTepaTypa:

1. Bensmucosa C.JI. Metoauyeckue yKasaHus IS CAaMOCTOATENBHOM paGOTHI CTYACHTOB IO
mucumrinie «ndpdepeHuranbrple ypaBHEHHs M AUCKPETHAS MATEMATUKA» ISl CTY/IEHTOB 2
Kypca HH)KeHepHO-pusnueckoro dakynbrera BHICOKHX TexHooruii / C. JI. Bensmucosa, E. B.
Koxemskuna, JI. A. Tumkaesa; Y'Y, UODBT. - Yabsnosek :Yal'V, 2019. — URL:
http:/lib.ulsu.ru/MegaPro/Download/MObject/6246

CornacoBaHo: e gl
Beaywwii cnetpanuct OOIT HB Val'Y  / Yameesa A.®./ </ — | ROA A
(HomkHOCTh paGOTHHKA HAY4YHOI GHOTHOTEKH) (®HO) (moariuce) (nata) i i
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) [podeccnonanbupie 62361 AANALIX, HHGOPMAUHOHHO-CIIPABOYHBIE CHCTEMbI

1. DaexTponno-6nb.1n0Te U HbLIC CHCTEMBI:

1.1. Ludposoii obpazosarenbtnii pecype IPRsmart : anektponno-6ubanoreunas cucrema :
caiitr / 000 Komnanus «Aii [l Ap Memman., - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — Pexum joctyna: anst 3aperucTpup. noab3osareneil. - Tekcr :
NEKTPOHHBII,

1.2. O6pasoparensnas naardopma KOPAUT : oGpazosarensusii pecype, :melcrpmmaa
Gubmmoreka : caiit / 000 DaexrponHoe mamarensctso IOPAWT. — Mocksa, [2022]. -
https://urait.ru. — PexxuM 0CTYIa: 15 3aperucTpHp. NoNb3oBaresei. - TeKCT : 3eKTPOHHBII.

1.3. Baza naunmix «Dnexrponnas 6ubmmorexa texuuyeckoro BY3a (OBC «Kouncynsrant
crysentan) : sneKTponHo-OubmmoTeynas cucrema : caiit / OOO IMomurexpecype. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x, — Pexum apocryna: juist 3aperucTpup.
noib3oBareei. — TeKCT © AeKTPOHHbII.

1.4. DBC Jlans : 2nexrporHo-oubmotednas cucrema : caitt / OO0 9BC Jlans. — Cankr-
[lerepbypr, [2022]. — URL: https://e.lanbook.com. — Pexum Jjoctyna: s 3aperucTpHp.
noaszosareneii. — TekeT : 31eKTpoOHHbIH,

1.5, OBC Znanium.com : 3nekTpoHHo-OnbanoTeynas cucrema : caiit / OO0 3nanuym. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexum goctyna @ Ui 3aperucTpup.
nojb3oBarenei. - TEKCT : 2IeKTPOHHBII.

2. Koncyasranriluoc [Daexrponnsiii pecype]: cnpaBounas npasosas cucrema. /000
«Koncynwrant Imocy - Dnexrpon. aax. - Mocksa : KoneynasrantlLmoc, [2022].

3. Ba3pl JaHHBIX MEPHOANYECKHX HI1anmii:

3.1. Baza nauHBIX nepuoguueckux uijanuii EastView : anexrponnsie xypranst / 000
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum nocryna :
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