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1. EJIM ! 3AJIAYHU OCBOEHUSA JTUCIUITJIMHBI:

Ilesim ocBOEHHSI JMCHUILUIMHBI. (OPMHpPOBAHHE CIOCOOHOCTH K OBJIAJEHHUIO
0a30BBIMH MaTEMAaTHYECKMMH 3HAHUSIMH M HMCIIOJb30BAHUIO HX B IPodeCcCHOHATBLHOMN
IeITEeNbHOCTH; CIIOCOOHOCTH CaMOOOYYEHHSI C HCIIOJL30BaHUEM 00pa30BaTEIbLHEIX
MHQOPMALIMOHHEIX TEXHOJOTHMI;, CIOCOOHOCTH K IIPaBUJIBHOMY MCHOJIB30BaHHIO
0OIIIeHayYHOH U CIeIHATbHON TEPMUHOIOTHH.

3agaun  ocBOeHUS] IHCHMILUIMHBI: N3ydeHHE TEOPUH  OOBIKHOBEHHBIX
muddepeHIMaIbHbIX YPaBHEHUH MEPBOTO MOPAIKa, MU QepeHIMaIbHbIX YPaBHEHUH BBICILIETO
nopsiika , JUHEWHBIX IudQepeHInaIbHBIX YPaBHEHHH C MOCTOSHHBIMU KoddduiueHTamMmu u
NepeMEHHBIMH KOd(pPHUIMEeHTaMH; cucTeM AuddepeHInanbHbIX YpaBHEHUH; TEOPUU MHOXKECTB,
anreOpsl JJOTUKH B TEOPUH TpadoB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

Hucuunnuna «luddepennmanbuple ypaBHEHHUS»  OTHOCHTCS K 00s3aTeIbHOW 4YacTU
65oka | TUCHMITIMH KA TOArOTOBKU OakanaBpoB 1o HanpasieHuio 03.03.03 «Paanodusukay.
Jlnst OCBOEHMSI NHUCHUMIUIMHBI TpeOYIOTCS Cienyloulle IpelBapUTelibHble 3HAHUS U

HABBIKM M3 KypCOB MAaTeMAaTHUYECKOTO aHalu3a W JIMHEHHOW anreOpwl: nuddepeHupoBanue u
WHTErpUpOBaHWe (QYHKIMA OJHOW TEPEMEHHOM, CBOMCTBA OMpEIEICHHBIX WHTETPAJIOB,
BBIUMCJICHHE ¥ CBOWMCTBA YACTHBIX MPOU3BOAHBIX W JuddepeHnunanoB (yHKIUH MHOTHUX
MEPEMEHHBIX IEPBOTO W BBICHIMX MOPSAKOB, alreOpanyeckue oIepanud Haja MaTpullamu,
BBIUHCJICHHE COOCTBEHHBIX 4YHCEN W COOCTBEHHBIX BEKTOPOB KBAJPATHBIX MATPHIl, OOIIHE
CBOICTBA JJUHEUHBIX MPOCTPAHCTB M JIMHEHHBIX ONEPATOPOB.
OcBoeHre AUCIUTLTHHBI 0a3upyeTCsl Ha 3HAHUSX, MOTyYEeHHBIX TIPU U3YYCHUH TUCIIUTUINH:
Mexanuka
Xumust
AHanmuTHYeCcKasi TeOMETPH U JIMHEWHAs anredpa
MaremaTtnueckuil aHaIn3
MonekynsipHasi Gpu3nKa U TEPMOAMHAMHKA
Pe3ynbpTathel OCBOCHMS AMCHMUILTHHBI OyAyT HEOOXOAMMBI ISl JAJbHEUIIEro Ipolecca
0o0y4eHHs B paMKaxX IOATAITHOTO (HOPMHPOBAHUS KOMICTCHIIMA NPU H3YUYCHHUH CIICAYIOIINX
CIEeLUAIbHBIX JUCHUILINH:

e DIJIEKTPOTEXHUKA U IEKTPOHHUKA

e Teopus BeposATHOCTEN U MATEMATHYECKAsI CTATUCTHKA

e ATOoMHad u saepHas puznKa

e OCHOBBI 3JIEKTPO- U paJOU3MEpPEHUl

e  MuKpo- 1 HAHOCXEMOTEXHUKA
a TaKke IS TPOXOXKACHUS YydeOHOW, MPOU3BOJACTBEHHOW W MPEIIUINIOMHONW MPAKTHK,
roCyapCTBEHHOW UTOTOBOM aTTECTAIUU.

. 3.MNEPEYEHb ILIAHUPYEMbBIX PE3VJbBTATOB OBYYEHUS IO
JUCHUIUIMHE (MOJIYJII0), COOTHECEHHBIX C IIJIAHUPYEMBIMH
PE3YJBTATAMHU OCBOEHUSA OCHOBHOU NMPO®ECCUOHAJIBHOU
OBPA3OBATEJBLHOM MPOT'PAMMBI

Koa u HaumeHOBaHUe IlepeyeHb MIaHNPYyeMBbIX Pe3yJbTATOB 00yUEeHHUS 110
peanu3yeMoil KOMIleTeHIUH AMCUUINJIMHE (MOAYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUs] KOMIIeTeHIIU
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OIIK-2 - CnocobeH NpoBOgUTb

SKCIIepUMEeHTaJIbHbI€ U
TEeopeTUYeCKHEe HAydIHbIE
HCccjieJ0BaAHUA O6'beKTOB,
CUCTEM M IIPOLECCOB,

06pabaThIBaTh U NPEACTABIATD
JKCIlepUMeHTa/IbHble JJaHHbIEe

3HaTh: NPUHIOUIBI TTOCTPOCHUS OCHOBHBIX 3JEKTPO- H
paZuoOU3MEpUTENbHBIX CXeM M TPUOOpOB, 00JaCTH HX
NPUMCHCHHS;

OCHOBHBIE TEOPETHUECKUE MOJAETH 00'bEeKTOB, CUCTEM M
NpOLLECCOB PaAuoPpU3UKHU

VYMeTp: TpPOBOAWUTH  DKCIIEPUMEHTANBHBIC  HAay4HBIC
ucclieIoBaHusT OOBEKTOB, CHUCTEM M IMPOLECCOB, C
UCTIOJIb30BaHUEM COBPEMCHHOM WU3MEPUTEITBHOM
arnmnapaTypsl,

UCIIONb30BaTh ~ TEOPETUYECKHe  Hay4HbIe
MeTO/Ibl UCC/Ie/IOBaHUsI 06'bEKTOB, CUCTEM U
NpoLEeccoB pajuoPHU3UKHU

Brmanetp:  Merommkol  00pabOTKM HM  cmocoOamu
NPEJICTAaBICHUS DKCIICPUMECHTAIBHBIX JIaHHBIX;

METOAMKOH 00paboTKM M croco0amMH TpeACTaBICHUS
pe3yJIbTaTOB TEOPETUYECKUX HCCIICIOBAHUI OOBEKTOB,
CUCTEM M NPOLIECCOB pauoPU3UKU

4. OBIIAA TPYJOEMKOCTDb JUCIUAITJIMHBI

4.1. O0beM NMCHUIUVIMHBI B 3a4eTHBIX equHuIax (Bcero) 2 3ET
4.2. no BuaaM y4e0HOM padoThI (B 4acax)

KommgectBo yacoB (popma oOydyeHHs O4HAS)
Bun yueGHO# paboThI Bcero o B Tom uncne no cemectpam
IJIaHYy 3 4 5
Konrakrhas pabota 54/54 54/54
oOyyJaronmxcs C
npernoaBaTesaeM
AyJUTOpHBIE 3aHATHS: 54/54 54/54
o Jlexiun
(5 1.1, 0 TTpIT)* 36/36 36/36
® CeMHHapHI U
NPAaKTUYECKUE 3aHATHS 18/18 18/18
(8 T.4. 0 TIpID)*
e jabopaTopHbIe PabOTHI,
NPaKTHKYMBI
(B T.u. — [IplD)*
CamocTosTenpHas paboTta 18/18 18/18
dopma TeKymero KOHTPOJIS
3HaHUH " KOHTPOJISI | BOIIPOCHI K BOTIPOCHI K
CaMOCTOATENIFHOH ~ PabOoTHI: 3a4ery, 3a4ery,
TECTHPOBAaHUE, KOHTP. paboTa, 3aa9u K 3a7auu K
KOJUIOKBHYM, pedepar u 1p. 3a4ery 3a4eTy
(He MeHee 2 BUJIOB)
KypcoBast pabota
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Buast MPOMEKYTOYHOTO

3ayeT 3auer
KOHTpOJIs (9K3aMEH, 3a4eT)
Bcero gacos o qucouruinge 72/72 72/72

B cayuae neobxooumocmu ucnonv3oeanus 6 yueOHOM npoyecce 4acmudHo/UCKII0YUMENbHO
OUCMAHYUOHHBIX  0OPA308AMENbHBIX MEXHON02ULl 6 mabauye uyepe3 cleul YKA3bIBAEMCs
Koauyecmeo wacos paoomor IIIC ¢ obyuarowumucs o0 nposedeHus. 3aHAMUU 8
OUCMAHYUOHHOM popmame ¢ NpUMeHeHUeM dJIeKMPOHHO20 00YYeHUs.

*yacwol [Ipll no oucyunaune yxaszviearomes ¢ coomeemcemsuu ¢ Y11, 6 ciyuae, eciu Oucyuniunou
npedyCcMOmMpPeHO GbINOIHeHUe OMOENbHbIX JJIeMEeHMO08 pabom, CeA3aHHbIX ¢ OyOyueti
npogheccuoHanbHoU 0esimenrbHOCHbIO 00YYAIOUUXCSL

4.3. Copep:xanue TUCUMILIMHBI (MoayJisi). PacnipenesieHue 4acoB Mo TeMaM M BUIaM
y4eOHOii padoThI

Bujbl yueOHBIX 3aHATUI dopma
AyJUTOpHBIE 3aHITUS TeKy1ie

H Jla6op | 3anstus B | Camoct ro

a3BaHUE PA3/EIIOB U

oM Bcero f— [IpakTuuecku | aTopH HHTEPAKTH | OATEND | KOHTPO

u € 3aHATHS, ast BHOM Hast JIl
CEMHUHAp pabor dbopme pabora | 3HAHMI

a
Paznen 1. luddepenunanpibie ypaBHEHUs IEPBOTO MOPSAKA.

YCTHBIN
1.YpaBuenus c onpoc,
Ppa3aeSOMUMUC 4 2 1 1 MpoBep
NEepEMEHHBIMU K

peuieHn

s 3a/1a4

YCTHBIN
2. Jlunetinbie onpoc,
nuddepeHantbHbIe 2 4 ) ) MIPOBEDP
ypaBHEHUS [IEPBOTO Ka
HopsI/IKa. penieHn

s 3a71a4

YCTHBIN
3.  VYpaBHeHue B onpoc,
MTOJTHBIX 4 2 1 1 fpoBep

Ka
muddepeHnmnanax. pemer
sl 3a71a4

YCTHBIU
4. Teopema onpoc,
CyLIECTBOBAHUSA u 4 2 1 1 fpoBep
€IMHCTBEHHOCTHU Ka

peuieHn

sl 3a71a4
5. VYpaBHeHus, He 3 4 1 2 YCTHBIU
pa3pelieHHbIe orpoc,




MuHHCTEpCTBO HayKHU U BEICIIEro oopaszoBanus Poccuiickoit denepannu
VAbSIHOBCKHM rOCYJapCTBEHHBIN YHUBEPCUTET

dopma

® - Pabouast

TmporpamMmma mno JUCHUILUIAHE

OTHOCHUTEJIBHO IpoBEp
MIPOU3BOIHOM. Ka
peleHu
sl 3a71a4
Paznen 2. luddepennmanpapie ypaBHEHUS BRICIITUX MTOPSIKOB.
6. YCTHBIN
JuddepeHumnansHOro orpoc,
yYpaBHEHHUS N-TO 4 ) 1 IpoBep
HOpsIZIKa, Ka
JIOTTy CKaIOII1e pelieHn
TIOHW)KEHUE MOPSIKA. 1 3a7a4
7. O6mas Teopus YCTHBIN
JUHEHHOTO orpoc,
OJIHOPOJHOIO 4 ) 1 IpoBep
muddepeHIaTbEHOTO Ka
ypaBHEHHUS n-ro pelieHu
HOPSIJIKA. s 3a7a4
YCTHBIN
orpoc,
8. ®yHaameHTanbHas 4 ) 1 IIPOBEDP
cucTeMa pelieHui. Ka
pelieHu
s 3a7a4
Paznen 3. CucteMbl 0OBIKHOBEHHBIX UG (hEepEeHIINATBHBIX YPaBHEHHIA.
YCTHBII
9. IlepBbie HHTETpaNbI ompoc,
HOPMaJIbHOW CHCTEMBI 4 ) 1 IpoBeEp
Qg depeHIraIbHbIX Ka
YpaBHEHHH. peleHu
1 3a/1a4
10 . O6uras Teopust YCTHBIN
JIMHEHBIX onpoc,
OZHOPOAHBIX CHCTEM 4 ) 1 IIpOBEp
YpaBHEHMH ¢ Ka
HETIPEPHIBHBIMU pelieHn
kod(dpurmenTamu. s 3a7a4
YCTHBII
orpoc,
11.Xapakrepuctuuec 4 ) 1 IIPOBED
KO€ ypaBHEHHE Ka
pelieHn
1 3a7a4
Paznen 4. Teopust yCTOMYMBOCTH UM YHUCJIEHHBIE METO/IBI.
YCTHBIN
12. UccnenoBanue onpoc,
YCTOMYUBOCTH 10 4 ) MpoBeEp
pelIeHNs 110 IEPBOMY Ka
MPUOJIIKEHUTO. perieHu

s 3a7a4
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13. DyHKIUSA
JIanyHoBa.

YCTHBIN
orpoc,
poBep
Ka
pelieHu
s 3a71a4

14. [Torpemnocth
armpOKCUMAIINH

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

HUTOI'O 72 36 18

18
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5. COJEPKAHWE JUCHUTIIMHBI (MOJTYJIST)

Pasnen 1. InddepennuanbHbie ypaBHeHHUs IEPBOT0 NOPAIKA.

Tema 1. UnTerpupoBanue npocreiimnx Au¢pepeHnnaJbHbIX YypABHEHN IEPBOro
nopsaka. OnucaHue 3aKOHOB MPUPOJIBI B hopMme nuddhepeHnanbHbIX ypaBHeHHH. OCHOBHBIE
omnpenenenus. ['eomerpuueckas uHTepnperanus AuddepeHInalIbHOro ypaBHEHHs IEPBOTO
MOPsI/IKA, Pa3peLIEHHOI0 OTHOCUTEIILHO IIPOU3BOAHOM. MeTton n3oxiuH. [loctpoenue
nudepeHIAIBHOTO YpaBHEHHUS 110 O0IIEMY PEIICHHI0. Y PaBHEHHUS C Pa3ICIIsSIOIMIUMHUCS
NIEPEMEHHBIMU U IPUBOJUMBIE K HUM. OTHOPOHBIE YPAaBHEHUS. Y paBHEHUS, IPUBOJUMBIE K
onHOpOoAHBIM. JluHeitHbIe muddepeHanbHbIe YpaBHEHUS mepBoro nopsaka. CTpykTypa
o0111ero peneHus JMHEHHOT0 HEOJTHOPOIHOTO ypaBHeHUs. Y paBHeHUs bepHyu u Pukkatu.
VYpaBHenue B nmonHbIX quddepennmanax. [lonstue nepBoro naTerpaia. MaTerpupyommi
MHOKUTENb. [IpreMbl OTBICKaHUS UHTETPUPYIOIIUX MHOXKHUTEIIEH.

Tema 2. TeopeMbl CylIeCTBOBAHUSA M 0CO0ObIE TOYKH.

Teopema cyIiecTBOBaHUS U €IUHCTBEHHOCTH pelieHus TudepeHIMaTIbHOr0 YypaBHEHUs
IIEPBOT0 NOPsJIKA, Pa3pELIEHHOTO0 OTHOCUTEIBHO MPOU3BOAHOM. [IpyHIMN CoxMMaromumx
otoOpakeHHit. MeTon nocienoBarenbHbIX Npubdmmkenuil. [Ipogomkenue pemeHus.
HenpepsiBHas 3aBucuMOCTb penieHus AudepeHnnanbHoro ypaBHEHHs OT Ha4aJ IbHBIX yCIOBHN
U OT napameTpoB. [IpocThie ocoOble TOUKH, UX Kiaccupukanus. OcoOble pereHus.

Tema 3. YpaBHeHusl, He pa3peliecHHbI¢ OTHOCHTEJIBLHO NPOU3BOIHOM.

Juddepenunanbable ypaBHEHHs IEPBOTO MOPSIKA, HE Pa3pelleHHbIe OTHOCUTENBHO
IIPOU3BOAHON. Y PaBHEHHUs, HE COAECPIKALIUE IBHO HE3aBUCUMOM IEPEMEHHON, HEU3BECTHOMN
¢GyHKUMU. YpaBHEHUE ¢ OTHOPOJHON (yHKLMEH B JeBoi yacTh. OOLmii ciaydail BBeAeHUs
napamerpa. [luddepeHunanbable ypaBHEHUS, pa3pelIMMble OTHOCUTEIBHO apryMeHTa UiIu
Heus3BecTHOM (yHkimu. YpaBHenus Jlarpanxa u Knepo. [Tonstue 06 orubatoreii cemeiicTBa
KkpuBbIX. Teopema 00 orubarolieil cemelicTBa MHTETpaJIbHBIX KPUBBIX. Teopema cyliecTBOBaHUS
peweHus qudQepeHnanbHOr0 ypaBHEeH!s! IEPBOTro MOPsIIKa, HE Pa3peIIeHHOT0 OTHOCUTENIBHO
IIPOU3BOJHOM.

Pazpnen 2. Iu¢d¢epenunanbHbie ypaBHEHHS BbICIINX MOPSAIKOB.

Tema 4. luddepeHunanbHoe ypaBHEHHE N-T0 MOPSIAKA.

JuddepenunanbHoe ypaBHEHHE N-IO NOPsiIKA, Pa3pelieHHOE OTHOCUTENILHO CTapIien
npou3BoHON. CBeJleHUE ero K HOpMaJIbHOM cucTeMe ypaBHEeHUI. TeopeMsbl CyIecTBOBaHUS U
€JUHCTBEHHOCTH, HENIPEPBIBHON 3aBUCUMOCTH PELIECHUS HOPMAJIBHOU CUCTEMBI OT HaYaabHbIX
YCIIOBHMM M OT apameTpoB. Teopema cylmecTBOBaHNs U €IMHCTBEHHOCTH PEIICHNS YPAaBHEHMS N-
IO MOPsAJKA, Pa3pelICHHOIO0 OTHOCUTENIBHO CTapIlel IPOU3BOJHOM, KaK CIEICTBUE TEOPEMBI
CyIIECTBOBAHUS U €AMHCTBEHHOCTH PELICHUs HOPMAJIbHOW CUCTEMBI. HacTHBIE Cllydan

T QepeHIMaIbHOr0 YpaBHEHUS N-T0 MOPsKa, JOITyCKarOIUe MOHMKEHHE MopsaKa.

Tema 5. JInneiinbie nudgepeHnnaIbHOE YPABHEHHE N-T'0 MOPAIKA.

Teopema cyIiecTBOBaHUS U €UHCTBEHHOCTH peIlieHHs! TMHEeHHOro AuddepeHnnanbHoro
ypaBHEHHSI N-TO MOPs/IKA ¢ HeTPephIBHBIME KO3 ummenTamu. OOmIast Teopust THHSHHOTO
OJTHOpPOJHOTrO Au(dhepeHnalIbHOro ypaBHeHUs n-ro nopsaka. Onpenenurens BpoHckoro,
IpOBEpKa HE3aBUCUMOCTH pelieHnid. dyHaameHTanpHas cucrema pemeHuii. CTpykTypa o01iero
pelLeHHs TMHEHHOT0 OJHOPOAHOTO MU depeHInalIbHOro ypaBHeHU. TeopeMsl o
MaKCUMaJIbHOM YHCJIE JIMHEMHO-HE3aBUCUMBIX PELICHUM U O TOXKIECTBEHHOCTH YPaBHEHHU.
[Toctpoenue nuHeitHOrO MU HepeHInaTbHOr0 ypaBHeHUs 0 (yHJaMEHTAIbHOM cucTeMe
pemennii. @opmyna Jlnysmiis u ee npuMmenenne. Criocod MOHMKEHUS TOPsIIKA TUHEHHOTO
OJIHOPOJHOI'0 YPAaBHEHUS IIPU U3BECTHOM YAaCTHOM PEILICHUMU.

®opma A Crpanuna 7u3 17
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Tema 6. Heonnopoauwbie nuddepeHnuaibHoe ypaBHeHHe N-I0 MOPSAAKA.

CrtpykTypa 00IIeTo pemeHus JHHEHHOTO HeOJHOPOIHOTO MU PepeHIIMaTBEHOTO YpaBHEHUS N-TO
nopsiaka. [Ipunuun cynepno3unuu. MeTon Bapualiuy NpoU3BOIbHBIX MOCTOSIHHBIX IS
OTBICKaHUS YaCTHOTO PELICHUsI HEOJHOPOJIHOIO ypaBHEHUs N-ro nopsaka. @ynkuus ['puna.
JIuHeHOe OTHOPOIHOE YPABHEHHE N-TO MOPSJIKA C TOCTOSHHBIMU KOA(DUITUSHTAMH.
OnepaTtopHble MHOTOWIECHBI U KX CBOMCTBA. Pa3nokeHne onepaTropHOro MHOTOWICHa Ha
JTUHEHHBIE MHOXUTENU. [[efiCTBUE OMepaToOpHOrO MHOTOUYICHA HA TPOCTEHIINE (QyHKITHH.
dopmyna cmenieHus. XapakTepUCTUYECKUI MHOTOUJIEH U XapaKTEPUCTUUECKOE YPaBHEHHE.
[Toctpoenue hyHAaMEHTATBHONW CUCTEMBI PELICHUH TUHEHHOTO OTHOPOAHOTO YpaBHEHUS C
MOCTOSTHHBIMU KO3 (UITUEHTAMH B CITydae MPOCTHIX U KPATHBIX KOPHEH XapaKTEePUCTUICCKOTO
MHOTOYJICHA (JeHCTBUTENBHBIX MIIM KOMIUIEKCHBIX ).

Tema 7. JInHeiiHbIe HEOJHOPOAHBIE N-T0 MOPSIAKA € MOCTOSIHHBIMH KO3()QUIIHEHTAMH.
JluHeiHble HEOJHOPOIHBIC YPABHEHUS C TIOCTOSIHHBIMU KO3 duiieHTaMmu. KBa3unoanmHOMEBI 1
ux cBoiicTBa. CTPYKTypa YaCTHOTO PEIICHUS JTUHEHHOTO HEOHOPOIHOTO YPABHEHUS C
MOCTOSTHHBIMU KO3 (UIIMEHTAMH U KBa3UIIOJIMHOMOM B TIpaBoii yacTu. OnepaTopHbIil METOA
OTBICKaHUS YaCTHOTO PEIICHUsI TAKOTO ypaBHEHHUA. Y paBHeHue Ditnepa. luterpupoBanue
OJTHOPOJHBIX JTUHEHHBIX MU (hepeHIINaTbHBIX YPAaBHEHUH C MOMOIIBIO PsiioB. OThICKaHKE
(dyHIIaMeHTaIbHOM CHUCTEMBI pellieHni ypaBHeHU Diipu u beccens.

Pa3nea 3. CucreMbl 00bIKHOBEHHBIX AU (pepeHunaIbHbIX yPABHEHHUIH.

Tema 8. IlepBble HHTErpasbl HOPMAJIBbHOM cHcTeMbl AU( G epeHINATbHBIX YPABHECHHUH.
OKBHUBAJICHTHOCTh HOPMAJIbHON cHCTEMBI n AU(PepeHIHaNbHBIX YPaBHEHUH OJHOMY
YPAaBHEHUIO N-TO MOPsJIKA, Pa3pEeIIEHHOMY OTHOCUTENIBHO CTapuIel Mponu3BOIHOM. TeopeMsbl 0
HENpEepbIBHON 3aBUCUMOCTH U HENPEPBIBHOW AU (PepeHINPYEMOCTH pelIeHUs] HOPMaIbHOM
CHUCTEMBI 10 Ha4aJIbHBIM YCIOBUSM U 110 apaMmeTpy. [lepBbie HHTErpasibl HOPMaJIbHON CUCTEMBI
muddepeHManbHbIX ypaBHeHUNA. HeoOxoquMoe 1 J0CTaTOuHOE yCI0BHE AJISt TOTO, YTOObBI
HeTpepbIBHO-M B hepeHiupyemas GyHKIHS OblIa EPBBIM HHTETPAJIOM HOPMAJIbHON CHCTEMBI.
Teopema 0 MakCUMaIbHOM YHCIIE HE3aBUCUMBIX IIEPBBIX HHTEIPAIOB. DKBUBAJIEHTHOCTD
OTBICKAHUS N HE3aBUCHMBIX ITEPBBIX HHTETPAJIOB OCTPOEHUIO OOIIETO pElIeHHUsI HOPMaJIbHOU
cuctemsl. [IoHMkeHNE NOpPsIIKa HOPMAILHOM CUCTEMBI, €CJIM U3BECTHA YACTh NIEPBBIX
uHTerpanoB. CummerpuyHas Gopma cuctemsl 1uHepeHInaIBHBIX YPABHEHUH.
Nuterpupyemble komOuHanuu. O061mas Teopus JUHEHHBIX OJTHOPOIHBIX CUCTEM

Qg QepeHIraIbHbIX ypaBHEHUI C HENPEPBIBHBIMU K03 duiimenramu.

Tema 9. dyHgamMeHTaIbHAS CHCTEMAa pelIeHUH.

[MocTpoeHne TMHEHHON OJJHOPOAHOM CUCTEMBI IO (PYHIaMEHTAIBFHON CHCTEME PETLICHHIA.
CrpykTypa 0o0111ero pemeHus JMHEHHOW HEOJHOPOAHOM cucteMbl. MeToa Bapranuu
IIPOU3BOJIBHBIX TOCTOSIHHBIX JUJIL OTBICKAHUS YaCTHOT'O PEILEHUs JUHEHHON HEOTHOPOIHOM
cucTeMbl. JInHEeiHbIe OTHOPOIHBIE CUCTEMBI C TOCTOSTHHBIMU KO3 (UIIEHTaMH.
XapakTepuCTUYECKOE YPaBHEHNE KaK YpaBHEHHE HA OTHICKAHUE COOCTBEHHBIX 3HAUEHUN U
COOCTBEHHBIX BEKTOPOB MaTpHIIbl cCUCTEMbI. BUIl pyHIaMeHTalIbHOW CUCTEMBI PELIeHUH B
CITydae MPOCThIX KOpHEH (IeWCTBUTENBHBIX U KOMIUICKCHBIX). Bua pyHIaMEHTAIEHOW CHCTEMBI
pEILIEHUH B Clly4asx, KOTrJa XapaKTepUCTUUYECKOE YPAaBHEHUE UMEET KpaTHbIE KOPHU U
pa3JInYHbIE 3HAYEHUS PAHTa XapaAKTEPUCTUUECKOM MaTpULbl. MEeTOI MCKITFOUEHHUS IS
JUHENHHBIX CUCTEM C MOCTOSHHBIMU KO3 (UIIIEHTaMH 00IIEero BUA.

Pa3nen 5. Teopusi ycTOHYMBOCTH M YHCIEHHbIE METO/bI pellleHHs] 00bLIKHOBEHHBIX
aupepeHINATBHBIX YPABHEHUIA.
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Tema 10. YcrToiiunBoCTH pelieHus no JIamyHoBy.
HccnenoBanue yCTOWIMBOCTH PEIIEHUS IO TIEpBOMY NpuOmmkennto. DyHkuwmst JIsmyHoBa.
Knaccudukanus Touex moxos.

Tema 11. IlorpemHoCcTh ANMPOKCUMANUN U YCTOHYHBOCTH PA3HOCTHOM CXEMbI.
Meronsbl, OCHOBaHHBIE Ha pa3iokeHuH B pax Tennopa. Meronsr Pynre-Kyrra. Y croitunBocts n
cxoaumocTh. O60CHOBaHKE MeTO/1a Dilyiepa U ero BEIYUCIUTEIBHOW yCTOMYUBOCTH

6. TEMbI IPAKTUUYECKHWX U CEMUHAPCKHWX 3AHATHI

Brenenue. [loctpoenue nuddepeHnaabsHOro YpaBHEHHS 0 00IIeMy PEIICHHIO.

VYpaBHeHUs ¢ pa3IEASIOMIMMUCS IEPEMEHHBIMU U IPUBOAUMBIEC K HUM.

OpHopoaHble ypaBHEHUs. Y paBHEHUS, IPUBOAUMBIE K OJTHOPOJAHBIM.

Jluneitapie mudepeHnmanbaple ypaBHEHUS TIEPBOTO TOPSAKA.

VYpaBHeHue B MoMHBIX AuddepeHimanax.

Mertoa nocieoBaTeNbHbIX TPUOTKEHUH.

JuddepenunanbHble ypaBHEHUS IEPBOTO MOPSAIKa, HE pa3pelieHHbIe OTHOCUTEIBHO

IIPOU3BOJHOM.

8.  Juddepennuanbupie ypaBHeHHUsI, pa3pelinMble OTHOCUTEIBHO apryMEHTa WIIN
HEU3BECTHOUN (PYHKITHH.

. uddepennmnanbHoe ypaBHEHUE N-T'O MOPSAKA.

10. OGmas Teopus TMHEHHOTO OJHOPOAHOTO TU(PEPEeHIINATHLHOIO YPaBHEHUS N-TO
MopsIKa.

11. JluneliHOe OAHOPOTHOE ypaBHEHHE N-T'O MOPSIKA C TIOCTOSIHHBIMU KO3 PUITUCHTAMH.

12. HHTErpupoBaHUE OHOPOIHBIX JTHHEHHBIX AU(depeHITnaTbHbIX YPAaBHEHUH C
IIOMOUIBIO PSIIOB.

13. Omnpenenurens BpoHckoro, mpoBepka He3aBUCUMOCTH penieHuil. yH1aMeHTaabHast
CUCTEMA PEIICHUM.

14. CucteMbl OOBIKHOBEHHBIX MU PepeHITnaNTbHBIX YpaBHeHHH. [IepBble HHTErpaTbl
HOpMaJIbHOU crcTeMbl AU epeHInanbHbIX YpaBHEHUH.

15. dynpameHtanbHas cuctema penieHuid. [loctpoeHne TMHEHHON OTHOPOIHON CUCTEMBI
o pyHIaMEHTATLHOW CUCTEME PEIICHHIA

16. dynpaMeHTaNbHAsA CUCTEMA pelieHU. JIMHEeHbIE OTHOPOAHBIE CUCTEMBI C
MOCTOSTHHBIMU K03 punimenramu.

17. VYcronuuBocTts pemienus no JIsmyHnoy. MccienoBanue yCTOMUMBOCTH PEIICHHUS IO
NepBOMY IPUOIMKEHUIO.

18. ®yuknus JIsnynosa. Knaccudukanus Touek mokosi. [lorpenHocTs anmpoKcuMany |

YCTOMYMBOCTbh PA3HOCTHOW CXEMBI.

Nk Wb =

7. JABOPATOPHBIE PABOTbBI, IPAKTUKYMBbI

JanHslii Bu paboThl HE IPEAYCMOTPEH Y4EOHBIM IIAHOM.

8. TEMATUKA KYPCOBbBIX, KOHTPOJIbBHbBIX PABOT, PE®GEPATOB

BrimonHeHue KypcoBbIxX paboT 1 peepaTtoB He MPEAyCMOTPEHO YISOHBIM IIJIAHOM.
Ipumepnas memamuxa KOHMPONbHBLIX pabom no oucyuniure «/Juggepenyuansvrovle ypagueHus
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u ()uCermHaﬂ mamemamura ».

1. Juddepennmanbupie ypaBHeHUs | Mopsaka — OAHOPOIHBIC, JTHUHEHHBIE, B IMOJHBIX
muddepennmranax.

2. JluHeiiHbIe OJHOPOIHBIC U HEOHOPOIHBIE MU depeHITNATBEHBIC YPABHCHHUS.

3. Cuctemsbl nuddepeHIHATbHBIX YPABHCHHM.

4. KomOHWHATOpHBIC 3a/1a4U.

9. MEPEYEHD BOIIPOCOB K 3AYETY

1. 3amaun, mnpuBojsamue K JIudepeHIHaTbHbIM  ypaBHEHUSIM —  (uU3HYeckue U
reOMETPUUECKUE 3a]1aUH.

ITocTtpoeHnue nosus HanpasiaeHUU. MeTox U30KIIUH.

Mertox uccienoBaHust CBOMCTB penieHus AudepeHnnanbHOro ypaBHEHMs.
Juddepenunanbupie ypaBHEeHHs 1-ro nopsiaka.

VYpaBHEHHUS ¢ pa3AeIAIOIIMMUCS IEPEMEHHBIMU U PUBOSIINECS K HUM.
OpHoponnble auddepeHnanbHble YpaBHEHUs 1-To Mopsaka W NPUBOIAIIMECS K HUM.
HpOBepKa Ha 0COOBIC peICHUSI.

7. Jluneiinsle nu¢depeHnaibHble ypaBHeHUs 1-ro nopska.

8. Meton Jlarpanxa Bapuaiuu Mpou3BOJIHLHOM MOCTOSHHOM.

9. Meron bepnynnu. YpasHenus bepnymnu.
10. YpaBueHnwus B nmonHbIx nuddepennuanax. MaTerpupyromumii MHOXHTENb. [IpoBepka ycnoBus
nonHoro nuddepenuana.

11. Cea3b pemenus nuddepennnansaoro ypaBHeHus ¢ kodduuuenramu auddepeHnnanbHOro
YPaBHEHHS.

12. WHrterpupoBaHue ypaBHEHUH, pa3pelIaeMblX OTHOCUTEIBHO POU3BOJHOM.

13. YpaBueHnus Jlarpanxka.

14. VYpasuenus Kiepo. Oco6sie pemenust ypaHeHust Kiepo.

15. JduddepeHuunanpHble  ypaBHEHHMs  BBICIIMX  HOpsakoB. IloHmxkeHue — mopsiaka
Qg depeHIraIbHbIX YpaBHEHUH.
16. OpnopoxHble nuHEWHble AudQepeHnnanbHble ypaBHeHUs. JIMHelWHas 3aBUCUMOCTb U
HE3aBHCUMOCTH cucteM QyHKIui. [locTpoenue onpenenurens BpoHckoro.
17. ®yHIaMeHTalIbHbIE CUCTEMBI PELICHUH OJHOPOAHBIX JIMHEHHBIX qU(epeHInatbHbIX
ypaBHeHHiA. IHTerpupoBaHre OJHOPOAHBIX JIMHEHHBIX AudepeHnnanbHbIX YpaBHEHUH ¢
MOCTOSTHHBIMU KO3 (QULIIEHTaMU.
18. Tloctpoenue GpyHIaMEHTATBHBIX CUCTEM PEIICHUM OXHOPOIHBIX JIMHEUHBIX
mudhepeHIaNbHBIX YPaBHEHUH.
19. UnTerpupoBanue OAHOPOIHBIX JTUHEHHBIX TU((HEPEHIHUATBHBIX ¢ TOCTOSTHHBIMA
ko3 punmentamMu. XapakTepucTudeckoe ypaBHeHHE. XapaKTepUCTUUECKUA MHOTOUJIEH.
Crnyyau npoCThIX U KpaTHBIX KOpHEH.
20. HeonHopoHble TuHENHbIE Au(epeHnnanbHble ypaBHEHHS.
21. Merton Bapualuy IPOU3BOJIbHBIX OCTOSHHBIX JUIS PEIIEHUs HEOJHOPOIHBIX JIMHEWHBIX
mudhepeHIanbHBIX YPaBHEHUH.
22. WNuTerpupoBaHue HEOTHOPOTHBIX JTHHEHHBIX TU(PepeHINaTbHBIX ypaBHEHHN

C MOCTOSTHHBIMH KO3 (GHUIMEHTAMU U CTIELUAIbHON PaBOi YacThIO B BUI€ MHOTOUJICHA.
23. Cuctemsl quddepeHInanbHbIX YpaBHCHHA. Pa3mudaabie BUABI 3a1TUcu. MeTo1 CBeICHUS
cucteMsbl AU depeHInanbHbIX YPaBHEHUH K OJJHOMY YPaBHEHHIO.
24. Cucrtembl OTHOPOIHBIX JIMHEHHBIX AU (hepeHInaNIbHBIX YpaBHEeHUH. BekTopHO-MaTpu4Hast
3anuch 3ana4u Komm.

O L L
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25. Omnpenenutens BpoHckoro. @yHaaMeHTaIbHbBIE CUCTEMBI PELLIEHUI CUCTEMBI OJJHOPOIHBIX
TuHEHHBIX TudPepeHIaTbHBIX YPAaBHCHHM.
26. OOmiee peuieHre CHCTEM HEOIHOPOIHBIX TMHEHHBIX TU(PEpeHIINATbHBIX YPaBHEHHA.
Merton Bapuanuy MpOU3BOJIBHBIX MOCTOSHHBIX Il CUCTEM HEOJIHOPOHBIX JTMHEHHBIX

muddepeHManbHbIX ypaBHeHHA. Haxoxaenue marpuisl Kormm.

27. VNuTerpupoBaHre CUCTEM OJHOPOIHBIX JIMHEUHBIX TU(PepeHITNATBHBIX YPABHEHHH C
MOCTOSIHHBIMU K03((pULImeHTaMu — Ciydau MPOCTHIX U KPATHBIX KOPHEH.

10. CAMOCTOASATEJIBHAS PABOTA OBYYAIOIIIUXCA

Ha3Banue pa3nesion Bua camocTosiTe1bHOM padoThI Oo0bem B dopma
U TeM (npopabomka yueonozo mamepuana, yacax KOHTPOJIS
peuienue 3aoau, peghepam, 00Kk1ao, (nposepka

KOHmMpObHAA padoma, no020moeKa peuienus 3aoau,

K coaue 3auema, IK3ameHa u op.) pegepama u
op.)
Pasnen 1. Jluddepennpanbapie ypaBHEHHUs IEPBOTO MOPSIIKA.
1.YpaBHeHust ¢ | [IpopaboTka ydeOHOrO MaTepuana, YCTHBIH OIpoc,
pasaensoImUMUCS pelienre 3amad, MOArOTOBKA K caaye 2 MpOBECpKa
MNEPEMECHHBIMU 3a4yerTa. peHIeHI/IH 3aga4
2. Jluneiiupie IIpopaGoTka ydeOHOro Mmatepuaa, YCTHBIH ompoc,
mubdepernmabHbe peleHre 3a1a4, MOJAroTOBKa K crade 4 IIpoBepKa
YpaBHCHUA IIEPBOTO 3auera. peHIeHI/IH 3ajau
rnopsiaKa.
3. YpaBHeHHE B ONHEIX aud depeHanax.

[IpopaGoTka yueOHOTO MaTepuana, YCTHBIH OIpoc,
4.Teopema pemenue 3aj1ad, NOATOTOBKA K caade MpoOBECpKa
CYIIECTBOBAHMS ¥ | 3ayera. 2 pelIeHus 3a1a4,
CAUHCTBCHHOCTH KOHTpPOJIbHAaA

pabora
5. YpaBHeHus, HE
pa3pelieHHbIe
OTHOCHTECIIBHO
MIPOU3BOTHOM.

Paznen 2. JIuddepeHnmanbable ypaBHEHHs! BHICIIUX MOPSIIKOB.

6. IuddepenmnansHOro

YCTHBII 0mpoc,

[TpopaboTka yueOHOro MaTepuana, pOBCpKa
ABHCHHA N-TO
yp pellleHHe  3ajady, MOATOTOBKA K 2 PCIICHUSA 3a/1a,
TOPA/IKA, OMYCKAIONIHE N KOHTPOJIbHAs
HOHIDKEHHE TIOpSIKA. KOHTPOJIbHON paboTe, MOATOTOBKA K .
abora

cllaue 3a4eTa. P
7. O6mas  Teopus | [IpopaboTka yueOGHOro Marepuana, YCTHBII1 0TPOC,
JTHHCHHOTO pelieHre  3a4a4, ITOATOTOBKA K IpoBepka
OJJHOPOAHOI'O -~
AHOPOX KOHTPOJIBHON paboTe, MOJATrOTOBKA K 2 PpeLICHIS 3a/1ad,
anddepennmansHoro KOHTPOJIbHAsI
ypamenma n-ro | clade 3adera. aGora
TOpsiAKA. P

8. ®yHaaMeHTalIbHAs
CUCTEMA PELICHHH.

Pasnen 3. CrcTeMbl 0OBIKHOBEHHBIX A (depeHITnaIbHbIX YPaBHEHUH.
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[IpopaboTka ydeOHOTO MaTepuana, YCTHBIN OTIpoC,
pemenne  3amad, IOATOTOBKAa K IpOBEPKa
KOHTPOJIbHOM paboTe, MOArOTOBKa K 2 PCIICHHA 3a/1a4,
clade 3adyeTa. KOHTPOJIbHA
pabota
10 . Obmrast Teopust [TpopabGoTka yue6HOTrO MaTepHana,
JIUHCHHBIX OIHOPOMHBIX | yarenyie 3a1au, MOATOTOBKA K
cricTeN YPaBHCHHH ¢ KOHTPOJIbHON paboTe, MOAr0TOBKA K
HETNpepPhIBHBIMU > YCTHBII ompoc,
ko3 dunueHTaMu. cJ1a4qc 3a4CTa. MpOBepKa
[TpopaboTka y4eOHOTO MaTepuana, peliens 32124
11.Xapaxrepuctudeckoe pemeHue 3ajJa4, IIOAr0OTOBKA K
YpaBHCHHC KOHTpPOJIbHOM paboTe, MOArOTOBKA K
cJlaye 3a4deTa.
[TpopaboTka y4eOHOTO MaTepuana, YCTHBII OTpoc,
9. IlepBrle UHTETpAJIHI HpoBepKa
Hopmabholl  ccremp: | PEIICHHE  3a7ad,  TOATOTOBKA K A
quddepeHunaTbHBIX KOHTPOJIbHOM paboTe, MOATOTOBKA K pEHICHHA 3a/1a1,
ypaBHEHHil. crade 3a4eTa. KOHTPOJIbHA
paboTa
Bcero 18

11. YHEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE

JUCIUIIVINHBI

a) Cnucok peKoMeHAyeMoii JTuTepaTyphl

OCHOBHAasI JINTEPaTypa
1. S6nouckuii Cepreit BceBomomoBuy.

BBenenue B AUCKPETHYIO MaTeMaTHKY : Y4e0.mocoOue 1Jis By30B 110

cruen."[lpuknannas matematuka" / I6monckuit Cepreit BeceBoogoBuy. - 4-e 3., crep.
- Mockga : Beicmas mkona, 2003. - 384 c. - (Beiciias matemartuka). - ISBN 5-06-
004681-8 (B mep.) : 68.00.
2. bamokeBuy, 3. JI. JluckpeTHas maTeMaTtuka : yueoHoe nocobdue / 3. JI. bamokesuy, JI.
®. KoBanesa, A. H. PomannukoB. — M. : EBpa3uiickuii OTKpBITbIA UHCTUTYT, 2012, —

173 c. — ISBN 5-7764-0252-2. — TeKcT : 3JIeKTpOHHBIH // DNEeKTPOHHO-ONOIHOTEeUHAs
cucrtema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/10661.html

JOTIOJIHUTEJILHASA JIUTEpaTypa
1. MuxeeBa Enmnzasera AjiekceeBHa.

BBeneHne B AUCKPETHYIO MAaTEeMATHKY [ DJIEKTPOHHBIN pecypc] : yueb. mocodue mms 1
Kypca ¢ak. MaTemMatuku U uHGopM. TexHosnoruit. Y. 1 / Muxeesa EnnzaBera
AnekceesHa; Yul'V, ®MulT. - DnekTpoH. TekcToBbie naH. (1 daiin : 6,75 MB). -
VnesaoBek : Yal'V, 2013.
http://lib.ulsu.ru/MegaPro/Download/MObject/240/Miheeval4.pdf

2. MuxeeBa EnnzaBera AjekceeBHa.

BBeneHnue B AUCKPETHYIO MaTeMaTHKy [DJIeKTpOHHBIN pecypc] : yuel. mocobue as 1
Kypca ¢ak. MaTeMaTuku, HHpopM. u aBuail. Texnonorui. Y. 2 / Muxeesa Enuzasera
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AnekceesHa; Yiul'V, DMUUNAT. - DnekTpoH. TekcToBbie naH. (1 daiin : 1,48 MO). -
Vapsguosek : Yal'V, 2016
http://lib.ulsu.ru/MegaPro/Download/MObject/248/Miheeva2016-2.pdf

3. Huddepennnanbupie 1 HHTETPaIbHBIC YpaBHeHMs. BapraimoHHOE NCYUCIICHHE : B
npumepax u 3agadax / A. b. Bacunwesa [u ap.]. - Mocksa : ®usmarnut, 2003. - 432 c. -
(Kypc Bbiciieit MaremaTuku U Marematudeckoi ¢pusuku. Beim. 10). - ISBN 5-9221-0276-
1 (B mep.) : 218.50.

4. COopHHK 33134 TI0 BhICIIel MaTemMaTrke B 4 4. YacTs 3 : yueOHOe mocooue st
npukiaanoro 6akanaspuara / A. C. ITocnienos [u 1p.] ; mox penaxuueii A. C.
[TocnenoBa. — MockBa : U3parensctBo FOpaiit, 2019. — 395 ¢. — (bakanasp.
[puxnagnoii kypc). — ISBN 978-5-9916-7930-5. — Texkct : anekrponnsiii // 9bC
FOpaiir [caiiT]. — URL: https://www.biblio-online.ru/bcode/434614

YueOHO-MeToIUYEeCKasI JIUTepaTypa:
1. MuxeeBa EnuzaBera AnekceeBHa. [luckperHas MaremaTuka [ DIeKTpOHHBIN pecypc] :

yueb.-metoa. nocobue 1t 1 u 2 KypcoB pak. MaTeMaTUKU ¥ UH(OPM. TEXHOJIOTHH /
MuxeeBa EnuzaBeta AnekceeBna; Yul'V, dak. matemaTuku U UHPOPM. TEXHOJIOTHH. -
DneKTpoH. TeKcToBbIe maH. (1 daiin : 4,63 MO). - YubsHoBck : Yal'Y, 2008.
http://lib.ulsu.ru/MegaPro/Download/MObject/221/Miheeva4.pdf

Corgacoaaug: )
Y. flidAte OLneid o) fk / Caetdy o X f L;/_/{/-—-/

Honxcnocme compyonuxa Hayunoii oubnuomexd: = OHO

noonuce oama

0) IIporpammHuoe odecnieuenue: MoitOduc CranmaptHbiii, AnbT Pabouas cranmms 8.
B) IIpodeccnonanbubie 0a3bl JaHHBIX, MHPOPMAIITMOHHO-CIIPABOYHbIE CHCTEMBI

1. DJ1eKTPOHHO-0MOJIMOTEeYHbIE CUCTEMBbI:

1.1. Iudposoii obpazoBatenbHblii pecypc I[PRsmart : s1nexTpoHHO-OMOIHMOTEUHAS
cucrema : caiitr / OOO Kommnanms «A# Ilm Ap Memmay». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexum moctyna: s 3apeructpup. mojb3oBareneid. - Tekcr :
3JIEKTPOHHBIMN.

1.2. O6pasoBarenphas miarpopma FOPAUT : oGpa3zoBaTelbHBIH pecype, dIEKTPOHHAS
6ubmmorexa : caiit / OO0 Dnekrponnoe u3gatenbetBo «IOPAWTY». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum goctyma: 1ist 3aperucTpup. mojib3oBarteneil. - TeKCT : 371eKTpOHHBIH.

1.3. ba3za nanHbIX «2nekTpoHHas Oubanoreka Texuuueckoro BY3a (ObC «KoncynbranT
CTYICHTa») : 3JIEKTPOHHO-OMOmMoTeyHas cucrema : caiit / OOO «Ilonutexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pgoctyma: s
3apPErUCTPUP. MOJb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpava. DIEKTPOHHAS MEAUIIMHCKAsI ONOIMOTeKa : 0a3a TaHHBIX : CAWT /
OOO «BepIcmias 1mKoia OpraHu3alldd M YNOPABJIEHUA 3ApaBooXpaHeHueM-KomImeKkcHbIi
MEIUIIMHCKUN KoHcanTHH». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum

JOCTYTIA: AJIs 3aperuCTpUp. MoJIb3oBaTeae. — TeKCT : 3IeKTPOHHBII.
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1.5. Bonbmras MmeaumuHCKas OMOJIMOTEKA | 3JEKTPOHHO-OMOIMOTEYHAsT CHCTEMA : CalT /
000 «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : JIIEKTPOHHBIH.

1.6. OBC Jlanp : snexTpoHHO-OMOMMOTEeUHass cuctema : cat / OO0 DBC «Jlawpy. —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum noctyna: ans 3apeructpup.
IoJIb30BaTeNnel. — TeKCT : AJIEKTPOHHBIN.

1.7. OBC Znanium.com :3JIeKTpOHHO-OMOIMOTEYHAs cuctema : cailt / OO0 «3HaHHyM». -
Mocksa, [2023]. - URL: http:/znanium.com . — Pexum noctyma : A 3aperucTpup.

[I0JIB30BATENEH. - TEKCT : AJIEKTPOHHBIN.

2. Koncyastantllaroc [DnekTpoHHBIN pecypc]: cpaBodHas npaBoBas cucrema. / OO0
«Koncynprant [Tnrocy - Dnexkrpon.naH. - Mocksa :Koncynwsrantllntoc, [2023].

3. ba3bl TaHHBIX NEPUOANYECKUX U3TAHUIM:

3.1. eLIBRARY.RU: nayunas anektponHas Oubmmoreka : caiit / OOO «Hayunas
OnextponHas bubnuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum noctyna :

JUISL aBTOPH3. TOJIb30BaTeel. — TeKCT : SeKTPOHHBII

3.2. DnektponHas 6ubnuoreka «M3narensckoro noma «I'pebennukoB» (Grebinnikon) :
anektporHas Oubmmoreka / OOO W]l «I'pebennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum moctyma : asisi aBTOpU3. MOJIb30BATENEH.

— TeKCT : PIEKTPOHHBIN.

4. ®egepanbHas rocyaapcrBeHHass MHGpopmamuonHasi cucrema «HanmoHaabHas
3JIEKTPOHHAasi OM0JIM0TEKA»: dIeKTpoHHas oubauoteka : cait / ®I'BY PI'b. — Mocksa, [2023].
— URL:https://H36.pd. — Pexxum moctymna : 1uis noiap3oBaTeneid HaydyHou OubnuoTeku. — TekeT :
3JIEKTPOHHBIN.

5. Poccuiickoe obpazoBanue: ¢eaepanpublii mopran / yupeaurenb GIAY «DULTO». —
URL: http://www.edu.ru. — TekcT : 371€KTPOHHBIH.

6. DuaexkTponHass OmOamoreyHass cucrema Yal'V : wMoaynb «DIeKTpoHHas
OubauoTexka» ABUC  Mera-IIPO / OO0  «Jara Okcmpece». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyna : ajis mosipb3oBaTeneii HayqyHOH OMOIHOTEKH. —

TeKCT : ANEeKTPOHHBIN.

CornacoeaHo: "
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI:
Aynuropun Juis IPOBEIEHNUS JEKIUI, CEMUHAPCKUX 3aHATHH, UIsl IPOBEAECHUS TEKYIIETO

KOHTPOJIA U HpOMe)ICYTOLIHOP'I aTTeCTallu, 'PYIIIOBBIX U UHAUBUAYAJIbHBIX KOHCYHBT&HHﬁ.

AyauTOpUM YKOMILUIEKTOBAHBI CIEHUATH3UPOBAHHOW MeOenbto, y4eOHOH TOCKOIA.
[Momemiennss [ CaMOCTOSITENIBHOM pabOThl  OCHAIEHBI KOMIIBIOTEPHONH TEXHHUKOU C
BO3MOXXHOCTBIO TOJKIIOYeHHs K ceTu «VHTepHeT» u obecredeHneM AO0CTyMa K AJIEKTPOHHON
HHPPOMAITMOHHO-00Pa30BATEIHLHOM CpeJie, JIEKTPOHHO-ONOITHOTEYHON CrCTEME.
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13. CIEHMAJIBHBIE YCJIOBUSA JJIS1 OBYUYAIOIIUXCS C OTPAHUYEHHBIMHU
BO3MOKHOCTSMU 310POBbS
B cnydae nHeoOxomummocTH, oOOydYaromuMmcs U3 YHCHA JHUI] C OTPAaHUYCHHBIMHU

BO3MOXXHOCTSIMH 3JI0OpOBbs (IO 3asBJICHHIO OOYyYaromIerocs) MOTYT MpEeUIaraTthCs OIHH U3
CIICAYIOUINX BapUAaHTOB BOCTIPHUATHS HHGOpPMAIMKM C YYETOM WX HWHAWBHIYaITbHBIX
MCUXO0(PU3NIECKIX OCOOCHHOCTEH:

— JIIS1 JIAI] C HApYIICHUSIMU 3pPEHUS: B TICYATHON (JOpME yBEITMYCHHBIM MIPUPTOM; B hopme
AIIEKTPOHHOTO JOKyMeHTa; B (Qopme aynuodaiina (mepeBoa ydeOHBIX MaTepuanoB B
aymuodopMmat); B rmedatHoW ¢opMme Ha si3bIke bpaind; MHIUBUAyallbHBIE KOHCYJIBTALUU C
NpUBJICUYCHUEM TH(IIOCYPIOTIEPEBOAUNKA; HHIUBUIYJIbHBIC 33aHUS M KOHCYJIbTAIINY;

— IS JMIl C HapyLICHUSIMH CiIyXa: B Ie4yaTHOM ¢opme; B (opme 3JIEKTPOHHOTO
JOKYMEHTa; BUACOMATEPHAIIbI C CYOTUTPaMU; UHIUBUIYIbHBIC KOHCYJIBTAIIUH C TPUBIICYCHUEM
CYpAONepeBOIUNKA; HHANBUAYAIbHbIC 3aJJaHNUS U KOHCYJIbTAlINY;

— NS I ¢ HApPYIICHWSMHU OIOPHO-JABHTATEeIBHOTO ammapara: B re4daTHo (opme; B
dbopMe »dIEKTPOHHOTO MOKyMeHTa; B (opme aynuodaiiyna; WHAUBUIyAIbHBIC 3alaHUS U
KOHCYJIbTAIUH.

Pazpabotunk JIOIIEHT [[urones B.K.

JIOJDKHOCTD DdUO

®opma A Crpannna 15u3 17




MHMUHHUCTEPCTBO HAYKH U BBICIIET0 0O0pa3oBaHus PO
Y IIbSHOBCKUI FOCYAapPCTBEHHbIH YHUBEPCUTET

dopma

®-Pabouvas nporpamma 1o aucnuiuiiee «Juddepenenuanbasle ypaBHSHUS U

JUCKPETHAsA MaTEMaTHUKay

JIUCT U3MEHEHUM

B padouyio nporpamMmy AucuMIInHbI «uddepeHunanbaple ypaBHEHUS U TUCKPETHAs

MaTEMaTHUKa»

Hamnpagnenue (cnennansHocTh): 03.03.03 «Paguodusuka» (bakanasepuam)
Hampasnennocts (mpoduns/cnenuanuzanys): TBepaoTebHasi 3JIeKTPOHUKA H

HAHO03JIEKTPOHMK
®opma o0yueHHs: 0OUHas

Cconepxxanne u3MeHEHHUSI HIH

®UO 3aBenywouero
kadeapoi, peaansyroiei

Ne N
w/n CChIJIKA HA MPUJIATaeMblid TEKCT AMCUMILIUHY/ Ioanucek Jara
H3MEHEHUA BBIINIYCKAKOLIei
Kadeapoii

IIpodeccnonanbHbie 0a3bl JAHHBIX,
HUH(OPMALMOHHO-CIIPABOYHbIE
CHCTEMBI

VYuaiikug B. B.

I'ypun H. T

W 29.08.2024

"

®opma A

Crpannna 16u3 17




MHMUHHUCTEPCTBO HAYKH U BBICIIET0 0O0pa3oBaHus PO

o o ®opma
Y IIbSHOBCKUI FOCYAapPCTBEHHbIH YHUBEPCUTET

®-Pabouvas nporpamma 1o aucnuiuiiee «Juddepenenuanbasle ypaBHSHUS U
JIICKPETHAS] MATEMAaTHKa)

Ipogheccuonanvrvle 6a3vl OAHHBIX, UHDOPMAYUOHHO-CNPABOUHBLE CUCTIEMbL

1. DJ1eKTPOHHO-0MOJINOTEeYHbIE CUCTEMBbI:

1.1. Hudposoit obpazoBarenbublii pecypc I[PRsmart : snexTpoHHO-OMOIMOTEYHAS
cucremMa : caiitr / OOO Komnanus «A# Ilmu Ap Menua». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum nmoctyma: nmjsi 3aperucTpup. mojb3oBaTesieid. - TekcT :
JJIEKTPOHHBIN.

1.2. O6pasoBarenphas miarpopma FOPAUT : oGpa3oBaTelbHBIH pecype, dMEKTPOHHAS
oubamoTeka : caiit / OO0 DnekTpoHHOe M31aTenbeTBo «FOPAWTY. — Mocksa, [2024]. - URL:
https://urait.ru . — Pexxum goctyna: 1jist 3aperucTpup. moiab3oBarenei. - TeKCT : 3IeKTPOHHBIM.

1.3. ba3za nanHbIX «2nekTpoHHas Oubanoreka Texuuueckoro BY3a (ObC «KoncynbranT
CTYICHTa») : JIEKTPOHHO-OMOmmoTeyHast cucrema : caiit / OOO «Ilomurexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum npoctyma: s
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpaua. DJIeKTpOHHAs MeIULIMHCKasg OubmuoTeka : 0aza JaHHBIX : CalT /
OOO «Bsbicmiass mKosa OpraHM3allMMd W YIpaBJIEHUs 37paBooxpaHeHHeM-KoMIuiekcHbIl
MEUIIMHCKUI KoHcanTUHT». — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyTa: JJIsl 3apETUCTPUP. MOJIb30BaTeNEh. — TEKCT : JIIEKTPOHHBIM.

1.5. bonpmias MmeauuuHCKast OMOTUOTEKA : AIEKTPOHHO-OMOIMOTEYHAsI CUCTEMa © CallT /
00O «bykan». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JOCTyTa: 7Sl 3apPETUCTPUP. MoNIb3oBaTeneil. — TeKCT : ANeKTPOHHBIH.

1.6. OBC Jlanp : snekTpoHHO-OMOMMOTeuHast cucrema : cadt / OO0 DBC «Jlanp». —
Canxkr-IlerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum noctymna: 1uis 3aperucTpup.
II0JIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. ObBC Znanium.com : 53JIeKTpOHHO-OuMOMMOTEYHas cucrema : cadt / OOO
«3nannym». - Mocksa, [2024]. - URL: http://znanium.com . — Pexum pgoctyma : ais
3aperucTpup. Moib3oBarene. - TeKkcT : AIeKTPOHHBIH.

2. Koncyastantllaroc [DnekTpoHHBIN pecypc]: crpaBodHas npaBoBas cucrema. / OO0
«Koncynprant [Tmroc» - DnektpoH. gaH. - Mocksa : Koncynerantlnroc, [2024].

3. eLIBRARY.RU: nayunas snektpoHHass OuOnmoreka : caiitr / OOO «Hayunas
OnextpoHHas bubnuoreka». — MockBa, [2024]. — URL: http://elibrary.ru. — Pexxum noctyna :
JUISl aBTOPH3. MOJIB30BaTENEH. — TEKCT : 3JIEKTPOHHBIN

4. ®enepajbHas rocyiapcrBeHHasi MHpopManuoHHasa cucrtema «HaunuonanbHas
3JIEKTPOHHAsl OMOIMOTEeKA» : dNeKTpoHHas Oubnmoreka : caiit / ®I'BY PI'b. — Mockaa, [2024].
— URL: https://H36.pd. — Pexum goctyna : ans monb3oBareseil HayuyHou OuOnnoTeku. — Teker :
3JIEKTPOHHBIMN.

5. Poccuiickoe o0pa3oBanue : (penepanbubiii nopran / yupeaurenab LAY «OULTO».
— URL: http://www.edu.ru. — TekcT : 37I€KTPOHHBIH.

6. ODuexkTrponHasi OmOamoreynass cucrema Yal'V : Moagyns «DIeKTpOHHas
OubanoTexka» ABUC  Mera-IIPO / OO0  «Jara Okcmpece». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyna : 1uist mosb3oBareneil HayqYHOW OMOIHMOTEKH. —
TekcT : 31eKTPOHHBIN.
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