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1. IIEJIM 1 3AJIAYHN OCBOEHMA JUCIIUITJIMHbI:

Lesu ocBOEeHUSI TUCHUILIUHBL: OPMUPOBAHUE CTOCOOHOCTH K OBIIAJCHHUIO Oa30BBIMU
MaTEMAaTHYECKUMH 3HAHUSMHU U HUCIOJB30BaHUIO MX B MPOGECCHOHATHHON ESTEIbHOCTH,
CIIOCOOHOCTH CaMOOOY4YEHHsSI C HCIOJIb30BaHUEM 00pa30BaTeIbHbIX HMH(POPMAIIMOHHBIX
TEXHOJIOTHH; CIIOCOOHOCTH K TPaBUIILHOMY HMCIOJIB30BAHUIO OOIICHAYYHOW W CIIEIUATbHOMN
TEPMHUHOJIOTHH.

3agaum  ocBOEHMS  IMCHUILIMHBI: U3yueHHe TEOPHUH  OOBIKHOBEHHBIX
mudpepeHIMaTbHBIX YPaBHEHUHM MEPBOTO TOpsiaka, TuddepeHInanbHbIX YPABHEHHI BBICIIETO
nopsiika , JMHEHHbIX Au(pdepeHIralbHBIX YPaBHEHUH C MOCTOSHHBIMH KO3((UIMEHTaMH U
nepeMeHHbIMU Kod(ddurmentamu; cucteMm nuddepeHITuanbHbIX YpaBHEHUH; TEOPUH MHOXKECTB,
anreOpsl JTOTUKH B TEOPUH rpadoB.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII:

Jucuummza «{uddepenuunansabie ypaBHEHUS U JUCKPETHAsE MATEMAaTHKa» OTHOCUTCS K
oOsi3aTenbHOM YacTh Oyioka 1 AMCHMIIIMH LMKJA MOATOTOBKM OakajlaBpOB IO HAaIPaBJICHUIO
28.03.02 «HanomxeHepusy».

J171 OCBOEHUS AUCUMILTUHBI TPEOYIOTCS CIEAYIOLUE peABapUTEIbHbIC 3HAHUS U HABBIKU
W3 KypCcOB MAaT€MAaTHYECKOTO aHaiW3a W JHHEHHOW anreOpel: auddepeHnupoBaHue u
UHTETpUpOBaHUEe (QYHKIMHA OJHOM TEPEMEHHOH, CBONCTBA OIpPENEIEHHBIX HHTErPaoB,
BBIUMCJICHHE M CBOMICTBA YACTHBIX MPOU3BOJMHBIX U JuddepeHranoB (YHKIUNA MHOTHUX
MEPEMEHHBIX TE€PBOIO U BBICIIMX IOPSIKOB, anredpanvyeckue omepalud HaJ MaTpHUIlaMu,
BBIUUCIICHHE COOCTBEHHBIX YHCENl M COOCTBEHHBIX BEKTOPOB KBAJPATHBIX MAaTpull, OO0IIue
CBOMCTBA JIMHEUHBIX MTPOCTPAHCTB U JIMHEHHBIX ONEPATOPOB.

OcBoenune JUCIUITIINHBI 6a3preTc;1 Ha 3HaHUAX, MOJYUCHHBIX P U3YYCHHUU OUCIUILINH!

. Okosorus

. WNudopmaruka

. Xumus

. MaremaTuuecKuil aHaIu3

. AHanmuTHYeCKasi TeOMETPHS U JIMHEHHAsI anredpa
. ®dusnka

. O3HakoMuTeNbHAS IPaKTUKA

PesynbraThl OCBOEGHUS OUCHMIUIMHBI OyAyT HEOOXOAMMBI JJIS JalbHEHIIEro mporecca

oOydeHHuss B paMKax IOATAMHOTO (HOPMHUPOBAHUS KOMIETEHLIMH MpPU H3YYEHHH CIEAYIOLIUX
crenuanbHbIX Aucuuiind: 0 Marepuanosenenue
. Teopus BeposTHOCTEN U MaTeMaTH4ECKasi CTATUCTUKA a TAKXKE JIJIs
MIPOXOKICHHS YUeOHOM, MPOU3BOICTBEHHON U MIPEITUTIIIOMHON MPAKTHK,

roCyapCTBEHHOM UTOTOBOM aTTECTALMK U NPEIAUINIOMHON IIPAKTUKH.
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3. NEPEYEHb ILUIAHUPYEMBIX PE3VJbTATOB OBYUEHHUSI 11O
JUCOUILIMHE (MOJAYJI0), COOTHECEHHBIX C TIJIAHUPYEMbBIMHA
PE3YJBTATAMHU OCBOEHUS OCHOBHOHN MPO®ECCUOHAJBHON
OBPA3OBATEJIBHOM ITPOI' PAMMBI

Koa m HaumenoBanue
peaiu3zyeMoii KoMIeTeHINH

IlepedyeHb MIaHMPyeMbIX Pe3yJIbTATOB 00yUeHHUS 110
AUCHUILINHE (MOAYJII0), COOTHECEHHBIX ¢ MHAUKATOPAMH
JDOCTHKeHUSI KOMIIeTeHIu i

OI1K-1

Crioco0eH aHaTM3UPOBATh 3a/1a41
rpodeccnoHabHOM 1eATETPHOCTH
Ha OCHOBE II0JIOKECHHH, 3aKOHOB U
METOJIOB €CTECTBEHHBIX HAYK
MaTeMaTHKE

3HaTh:
. METO/IbI pemeHust 1uddepeHImanbHbIX
YPaBHEHU U UX CUCTEM;

. OCHOBHBIE TTOHATHS TEOPUU MHOMKECTB,
KOMOWHATOPHKH;

. OCHOBHBIC TTOHATHUS aIreOpbl JOTUKU U
TeopHuH rpados..
. OCHOBHBIE TTOJIOKEHUS] TEOPUU

mudpepeHIaTbHBIX YPABHCHUH U TUCKPETHON
MaTeMaTHKH.

YMeTs:

e pemarh AuQQepeHraIbHbIe ypaBHEHHS
NEPBBIX M BBICIIUX MOPSAKOB PA3INIHBIMU
METOJIaMH;

e (opMynUpPOBaTH MATEMAaTHUYECKYIO
MIOCTaHOBKY 33/1a4H;

® [OCTPOUTH MATEMAaTUYECKYIO MOEIb
npocTeiiiero (GU3NIecKoro sSBJICHUS U
AHATUTUYECKOTO PEIICHUS
COOTBETCTBYIOIIEH 3a]a4H.

Bnaners:

® TEXHHUKON pelieHrs 0ObIKHOBEHHBIX
nuddepeHIaIbHBIX YPAaBHEHHH ITEPBOTO MOPSIKA;
TEXHUKOU pereHus auddepeHImaibHbIX YpaBHEHUH
BBICIIMX MOPSIIKOB Pa3IUYHBIMU METOAMU;
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OI1K-2

Crioco6eH GpopMyIrpoBaTh 3a1a9u
B Mpo¢eCCHOHATHHOU
NesTeTbHOCTH Ha OCHOBE 3HAHHUIN
MpoUIBHBIX Pa3/eiIoB
MaTeMaTHYECKUX U
CTECTBEHHOHAYYHBIX JHUCIUTLUINH.

3HATh:

. CriocoOsr IIPUMEHEHHUS Qg QepeHIraTbHBIX
YpaBHEHHI B 3a7jauax NpoecCuOHAIBHOMN IeATEIIbHOCTH
YMeTh:

. IIOCTPOUTHh MATEMATHYECKYI0 MOJENb IPOCTEHUILNEro
(U3UYECKOro  SIBJICHUS M AHAIUTUYECKOTO  pEIeHUs
COOTBETCTBYIOIIEH 3a7ja4u

Bnaners:
e TCXHUKOM IIOCTAHOBKHM MaTeMaTHYeCKOH 3ajaduu,
MaTeMaTUYECKOM MOJENHN MpOoCTeHIIero

q)HBHI{GCKOFO SIBJICHUS U TEXHHKOH aHAIIMTHUYECKOIO
PCIICHUA COOTBGTCTBYIOH_IGI\/'I 3aga4u

4. OBIIAA TPYJOEMKOCTDb JUCIIAIIJIMHbI

4.1. O0beM TUCHUILIMHBI B 3a4eTHBIX equHunax (Bcero) 2 3ET 4.2.
10 BHAaM y4eOHOH padoThl (B Yyacax)

KomuuectBo yacoB (popma oOydeHuss o4Has)
Bun yuebnol paboThl Bcero no B ToMm uucne mo cemectpam
IaHy 3 4 5-8
KonTaktHas pabora 54/54 54/54
00yJaromuxcs ¢
pernoaaBaTeneM
AyIUTOpHBIC 3aHATHUSA: 54/54 54/54
O Jexm 18/18 18/18
(B T.u. 0 TIpIT)*
O cemunapsr u
NPAaKTUYCCKUE 3aHATHSI 36/36 36/36
(B T.u. 0 TIpID)*
0 naboparopHbie pabOTHI,
MPAKTUKYMBI
(B T.u. — IIpIT)*
CamocrositenpHas padbora 18/18 18/18
dopma TEKyLIEr0 KOHTPOIS
3HaHUI u KOHTPOJISL | BOHPOCHI K BOITIPOCHI K
CaMOCTOSITENILHOM ~ paboTHI: 3auery, 3ayery,
TECTUPOBaHUE, KOHTP. paboTa, 3a71auu K 3a/1a4m K
KOJUTOKBUYM, pedepar u Jp. 3a4ueTy 3a4yery
(He meHee 2 BUIIOB)
Kypcosas pabora
Bunasl MPOMEKYTOYHOTO
KOHTpPOJIA (PK3aMeH, 3a4eT) saet saet
Bcero gacoB no qucoumninie 72/72 72/72
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B cnyuae Heobxo0umocmu ucnonb308aHus 8 yuebHoM npoyecce YacmuyHO/UCKIIOYUMENbHO
OUCMAHYUOHHBIX 00pA308aMeENbHbIX MEXHONo2Ull 6 mabauye uepe3 Ccleul YKA3bl8Aemcsl
Konuuecmeo uacos pabomol I11IC ¢ obyuarowumucs 0ns npogedeHus: 3aHAMuUL 8 OUCMAHYUOHHOM

dopmame ¢ npumeHnenuem 31eKMPOHHO20 00YYEHUS.

*yacwl [Ipll no oucyuniune yxazvigaromes 6 coomeemcmeuu ¢ YII, 6 ciyuae, eciu oucyuniurou
npeoyCMOMmMpPEHO 8bINOJHEHUE OMOCTbHBIX DJIEMEHMO8 pabom, C83aHHbIX ¢ 0Y0yuell

npogeccuoHaIbHOU 0esimeIbHOCHbIO 00YVUAIOUUXCS
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4.3. Conep:xanue aucUMILIMHBI (MonyJs). PacmpenesieHue 4acoB mo TeMaM H BHAAM

y4eOHoi1 padoThI

Bunpl yueOHBIX 3aHATHN dopma
AyIuTOpHBIE 3aHITHUS Ca | TeKylero
MO | KOHTpoOJs
Hassanue pas/ieios u Jla6op 3aHATHA B | CTO 3HAHMI
Ten Bcero - IIpakTuyecku | aTtopH I/IHTepaE{TI/I Are
€ 3aHATHUA, as BHOU JIb
CEeMUHap pabor dopme | Had
a pab
oTa
Paznen 1. luddepennumanpabie ypaBHEHUS TEPBOTO TMOPSIKA.

YCTHBIN
1.YpaBHenus c ompoc,
pa3aeSAIOMUMUCS 4 1 1 IIpOBEpKa
NepEeMEHHBIMU pelieHus

3a1au
2. JIunelinbie 3;‘;;(?;“
)
muddepeHIanbHbIe g ) ) npoBepka
ypaBHEHHUS [IEPBOTO S
MOpsAIKA. sanau
YCTHBIN
3. YpaBHeHue onpoc,
B ITOJIHBIX 4 1 1 MpOBEpKa
g depeHImanax. pereHus
3a1a4y

YCTHBIN
4. Teopema onpoc,
CYIIECTBOBAHUSA u 4 1 1 IIpOBEpKa
€IMHCTBEHHOCTHU pelieHus

3a1au
5. YpaBHeHwus, YCTHBIN
HE orpoc,
pa3penieHHbIe 8 1 2 IIpOBEpKa
OTHOCHUTEIIBHO pelieHus
MIPOU3BOAHOM. 3a1a4
Paznen 2. [luddepennmanpaple ypaBHEHUS BBICIITUX MTOPSIKOB.
6. YCTHBIN
HuddepenunansHOTO orpoc,
YpaBHEHUS N-TO 4 1 1 [IpOBEPKa
nopsiKa, pelIeHus
JOIyCKAIOIINe sanad

IMOHMXKCHHUE ITOPAaKA.
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7. OOmass  Teopwus YCTHBIN
JIMHENHOT O 4 ) 1 onpoc,
OJIHOPOAHOTO HIpoBepKa
nuddepeHranbHOro PETHeHHA
YpaBHEHHSI  N-TO safiad
HopsiKa.
YCTHBIN
orpoc
8. dynnameHTanbHas 4 ) 1 npogepl’ca
CHCTEMA PELICHUN. pelieHus
3a1a4
Paznen 3. Cucrembl OOBIKHOBEHHBIX TU(GepeHITNaTbHBIX YPaBHEHUH.
CTHBIN
9. IlepBbie UHTETpaAIBI }; oc
1 I
HOPMaJIbHON CHUCTEMBbI 4 7 | npogeplla
T pepeHIaIbHbIX pelienus
YPaBHEHUH. 3a1a4
10 . O6mas Teopust YCTHBIN
JIMHENHBIX onpoc,
OJIHOPOJHBIX CUCTEM 4 7 | HpoBepKa
YPaBHEHHUH C peIHetis
HENPEPhIBHBIMU sanat
Kod(purmeHTamu.
YCTHBIN
orpoc
11.Xapakrepucrudec 4 ) 1 npogepl’ca
KOC€ YpaBHCHHC peuIcHuA
3a1aqy
Paznen 4. Teopust ycTOMYMBOCTH U YHUCIIEHHBIE METO/IBI.
CTHBIN
12. UccnenoBanue Y
. orpoc,
YCTOHYMBOCTHU 10 4 ) MpoBEpPKa
peuieHus o NepBoMy pelieHus
IPUOTKEHHUTO. 3a1aq
YCTHBIN
13. OyHKIUA s
4 2 1 poBepKa
JIsanyHoBa. peuieHus
3a1aqy
®opma A 8us 19




YCTHBIN
orpoc,
14. [TorpemnocTh 3 4 ) 2 IpOBEPKa
anmnpoKCUMaluu
pelieHus
3a1aqy
HUTOT'O 72 36 18 18

5. COJEPKAHWE JUCHMILIMHBI (MOJIYJIST)

Paznen 1. InddepennuanbHbie ypaBHeHHsI IEPBOT0 MOPSAKA.

Tema 1. UaTerpupoBanme npocredmmx quddepeHnuanbHbIX YPaBHEHUI MEePBOro
nopsiaka. OnucaHue 3aKOHOB PUPObI B hopMme nuddhepeHnnanbHbIX ypaBHeHHH. OCHOBHBIE
omnpenenenus. ['eomerpuueckas nHTEepnpeTanus AuddepeHnnanbHOro ypaBHeHHs IEPBOro
MOpsIKa, pa3peIeHHOr0 OTHOCUTENIBHO MPOU3BOAHON. Meton nzoknuH. [loctpoenue

QG epeHIMaIbLHOT0 YPaBHEHUS 110 00IEeMY PEUICHHI0. Y PaBHEHHUS C pa3AesSoIUMUCS
MIEPEMEHHBIMHU ¥ IPUBOANMBIE K HUM. OJTHOPOJHBIE YPAaBHEHUs. Y PaBHEHHUS], IPUBOJUMBIE K
oJHOpOoHBIM. JIuHeitHble MuddepeHanbHble ypaBHeHUs epBoro nopsaka. CTpykrypa
00111ero penieHus JMHEHHOTO HEOTHOPOTHOTO YpaBHEeHH. Y paBHeHUS bepHyn u Pukkary.
VYpaBHeHue B monHbIX quddepeniuanax. [lonstue nepBoro unrterpana. MaTerpupyommii
MHOKUTEIb. [[preMbl oThICKaHUSI HHTErpUpyromux MHOXKUTENEH. Tema 2. Teopembl
CyLIECTBOBAHUSA M 0CO0ObIE TOYKH.

Teopema cy1iecTBOBaHUS U €IMHCTBEHHOCTH pelieHus U depeHInaIbHOr0 ypaBHEHUS
IIEPBOIO MOPSAJIKA, PA3PELIEHHOIO0 OTHOCUTENIBHO MPOU3BOAHON. [IpuHIIMT CoKMMaronX
oToOpakeHui. MeTo mocneaoBaTeNIbHBIX TpuOImxkeHui. [Ipogonkenue peneHus.
HenpepriBHast 3aBUCUMOCTD pelieHus: Au(depeHnaibHOro ypaBHeHNs OT Ha4allbHbBIX yCIOBUI
U OT nmapameTpoB. [IpocTrie ocobbie TOukH, uX kinaccupukanus. Ocodrie pemenus. Tema 3.
YpaBHeHusi, He pa3penieHHbIe OTHOCUTEJIBLHO Mpou3BoaHOM. Jlnddepennnansubie
YpaBHEHHUS [IEPBOTO MOPSJIKA, HE pa3peLIEHHbIE OTHOCUTEIBHO TPOU3BOIHON. Y paBHEHHUSI, HE
coJIepKalre sIBHO HE3aBUCUMOM MIEPEeMEHHOM, HEN3BECTHON QYHKIIUU. Y paBHEHHUE C
OJIHOPOJIHOM (hyHKIMEH B IeBor yacTH. OO ciydail BBEICHHS TTapaMeTpa.
Juddepenunanbable ypaBHEHHS, pa3pelIiMble OTHOCUTEIBHO apryMEHTa UIH HEU3BECTHON
dbynkunn. Ypasuenus Jlarpamka u Kiepo. [Tonsarre 06 orubaromeii ceMencTBa KpUBBIX.
Teopema 006 orubaroieii ceMeiicTBa MHTETPaIbHBIX KPUBBIX. TeopeMa CyIiecTBOBaHUS
pemienus quddepeHIHaTbsHOr0 YpaBHEHHsI IEPBOTO MOPSIIKA, HE Pa3pelIeHHOTO0 OTHOCUTENIBHO
IIPOU3BOJHOM.

Paznen 2. Inddepennuaibubie ypaBHEeHHS BHICHIUX MOPSIAKOB.

Tema 4. luddepeHunanbHoe ypaBHeHHe N-TO MOPSAKA.

JuddepennmanbHoe ypaBHEHHE N-TO MOPSAKA, Pa3pelIeHHOEe OTHOCUTEIBHO CTapIIen
npou3BoAHON. CBeICHUE €ro K HOPMaJbHOW CUCTEME ypaBHEHUH. TeopeMbl CyIlIeCTBOBAHUS U
CAUHCTBCHHOCTH, HCHpCpBIBHOﬁ 3aBUCHUMOCTHU PCHICHUA HOpMaHBHOﬁ CHUCTEMBI OT Ha4YaJIbHBIX
YCJIOBHM M OT apameTpoB. TeopeMa CyIeCTBOBaHNS U €IUHCTBEHHOCTH PEIICHHS YPAaBHEHUS
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Nro nopsi/iKa, pa3pereHHoro OTHOCUTENBHO CTapIlield IPOU3BOJHOM, KaK CIEACTBUE TEOPEMBI
CYILLIECTBOBaHMS M €AUHCTBEHHOCTHU PELIEHUS HOPMAJIBHOM cucTeMbl. YacTHBIE Cilydau

b depeHIMaTBFHOTO YpaBHEHHsI N-T0 MOPsiKa, JOMyCKalolue NoHKeHne nopsiika. Tema 5.
Jluneitnbie nuddepeHuaibHOe YypaBHEHHE N-T0 MOPAIAKA.

Teopema cy1iecTBOBaHUS U €IMHCTBEHHOCTH PEIIEHUs TUHEHHOTO Au(pepeHnaibHOro
YpaBHEHHSI N-T'0 HOPs/IKa ¢ HENIPephIBHBIMU KodpduumenTamu. OO0I11as Teopus ITMHEHHOTO
OJIHOpoAHOTO Au(depeHInaIbHOro ypaBHeHUs n-ro nopsaaka. Onpenenurens BpoHckoro,
IpOBEpKa HE3aBUCUMOCTH perieHnid. DyHnamenTanbpHas cucrema pemenuii. CTpykrypa ooiero
pelIeHNs JTUHEHHOro 0THOPOAHOTO Au(depeHInanbHOro ypaBHeHU. TeopeMbl 0
MaKCHMaJIbHOM YHCJIE JIMHEHHO-HE3aBUCUMBIX PELIEHUH U O TOXKIECTBEHHOCTH YPaBHEHUH.
[TocTpoenune nuHelHOTO AU HEepeHIINaTEHOTO ypaBHEHHS 0 (PYyHIaMEHTAILHON CUCTEME
pemrenuii. @opmyna JlnyBmins u ee npuMmenenne. Criocod MOHUKEHHsI TOPSIKA THHEHHOTO
OJIHOPOJHOI'O YPAaBHEHUS IPU U3BECTHOM YAaCTHOM PELLICHUU.

Crtpanurna

Dopma A 10u3 19
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Tema 6. Heognopoansie nudpepeHunaibHoe ypaBHeHHE N-I0 MOPSAIKA.

CrpykTypa 00111ero pemeHus JMHEHHOTr0 HEOJHOPOAHOTO MU (epeHINaTFHOTO YpaBHEHUS N-T'O
nopsiaka. [punnun cynepnosunuu. MeTo Bapualiiy NpOU3BOIbHBIX OCTOSHHBIX JUIS
OTBICKAaHUS YaCTHOTO PEUICHNsI HEOAHOPOJHOTO YpaBHEHHUA N-ro nopsaka. @ynkuus [ 'puna.
JIuHeltHOE OTHOPOHOE YpaBHEHHUE N-T'0 MOPsIKa C TOCTOSHHBIMU K03 huiiueHTamu.
OneparopHble MHOTOWIECHBI U MX CBOMCTBA. Pa3iioxkeHue orneparopHOro MHOrO4WieHa Ha
JTUHEHHBIE MHOXUTENU. J[eHiCTBUE OMepaTopHOro MHOTOUWICHA Ha IPOCTeHIre (QyHKITUH.
®opmyia cmenieHus. XapakTepUCTUYECKUI MHOTOUYJIEH U XapaKTEPUCTUUECKOE YPaBHEHHUE.
[octpoenue pyHIaMEHTATBHON CUCTEMBI pEIIEHUH JTMHEHHOTO OTHOPOTHOTO YPABHEHUS C
HOCTOSIHHBIMU KO3(p(pULIMeHTaMu B cilyyae MPOCTBIX U KPATHBIX KOPHEN XapaKTepUCTUYECKOTO
MHOTO4WIeHa (IeHCTBUTENbHBIX WM KOMIUIEKCHBIX). Tema 7. JIuHeliHble HEOHOPOAHbIE N-TO
NMOPAIKA C NOCTOAHHBIMH KO3(pPpuunenTaMu. JINHEHbIE HEOTHOPOAHBIC YPABHEHUS C
HOCTOSIHHBIMU K03(uumentamu. KBazunoanHoms! 1 ux coiicrea. CTpyKTypa 4aCTHOTO
pelIeHus TMHEHHOTO0 HEOJHOPOIHOTO YPABHEHUS C TOCTOSIHHBIMU KO3 PHULIMEeHTaMU 1
KBa3UIIOJMHOMOM B IIPaBoy 4acTu. OnepaTOpHBIM METO OTBICKAHUS YACTHOTO PEUICHMSI TAKOTO
ypaBHEHHU. YpaBHEeHHE Dinepa. IHTerpupoBaHue 0qHOPOIHBIX JIMHEHHBIX

T pepeHIMaIbHbIX YPaBHEHUH ¢ TOMOLIBIO psiioB. OThICKaHNE (PYHIAMEHTAIbHONW CHCTEMBI
pelieHnii ypaBHeHui Oiipu u beccens.

Paznen 3. Cucrembl 00bIKHOBEHHBIX JU(depeHINATBLHBIX YPABHEHHI.

Tema 8. IlepBble MHTErpaJabl HOPMAJIBbHOI cucTeMbl TU((epeHINATbHBIX YPABHECHHI.
OKBHUBaAJICHTHOCTh HOPMAJILHOU CHCTEMBI N AU(PepeHIINaTbHBIX YPAaBHEHUN OJJTHOMY
YPaBHEHUIO N-T0 MOPSI/IKA, Pa3pEIEHHOMY OTHOCUTEIBHO CTapIlieil Mpou3BOIHONU. TeopeMbl O
HENPEpbIBHON 3aBUCMOCTH U HETIPEPBIBHOM TU(PEepeHIINPYEMOCTH PELICHUsT HOPMAJIbHON
CHUCTEMBI 10 HAYAJIbHBIM YCJIIOBHSAM U 110 apameTpy. IlepBble HHTErpaibl HOPMAIBHOM CHCTEMBI
muddepeHmaIbHbIX ypaBHeHUH. HeoOxoqmumoe 1 J0CTaTOuHOE yCIOBUE ISt TOTO, YTOOBI
HernpepbIBHO-AU G hepennupyemast GyHKIHS Oblia MepBbIM HHTETPAIOM HOPMATLHON CUCTEMBI.
Teopema 0 MaKCUMaJIbHOM YHCJIE HE3aBUCUMBIX IEPBBIX HHTETPAIOB. DKBUBAJIEHTHOCTD
OTBICKaHHS N HE3aBUCUMBIX NIEPBBIX MHTEIPAJIOB IIOCTPOECHUIO OOIIET0 PELIeHUsT HOPMATIbHOM
cuctemsl. [IoHMKEHNE TOPsIIKAa HOPMAJILHOW CHCTEMBI, €CJIM U3BECTHA 4aCTh MIEPBBIX
uHTerpanoB. CummerpuyHas Gopma cuctemsl U HepeHInAIbHBIX YPAaBHEHUI.
HNuTterpupyembie komOuHamu. O01mas Teopus JMHEHHBIX OJTHOPOTHBIX CUCTEM
nuddepeHIMaIbHbIX YpaBHEHUN ¢ HEMPEePBIBHBIMU K03 duiimenTamu.

Tema 9. dyHaaMeHTATbHAS CHCTEMa pelIeHUi.

[TocTpoenue MMHENHHONH OJHOPOAHOM CUCTEMBI 10 (PYHAAMEHTAIBHON CHCTEME PEILICHHA.
CtpykTypa 00IIero pemeHus JMHEHHON HEOAHOPOIHOW CUCTEMBL. MeTo/1 Bapuauu
IIPOU3BOJIBHBIX MOCTOSIHHBIX JUISl OTBICKAHMS YaCTHOI'O PELIECHUS JIMHEHHOW HEOMHOPOJHON
cucTeMbl. JInHEHbIE OTHOPOIHBIE CUCTEMBI C TOCTOSTHHBIMU KO3 (UITEHTAMH.
XapaKTepuCTUYECKOE YpPaBHEHUE KaK YPaBHEHUE HA OThICKAaHUE COOCTBEHHBIX 3HAYECHUH U
COOCTBEHHBIX BEKTOPOB MAaTPHIIbI CUCTEMBI. Bl GyH1aMEHTaJIbHOW CUCTEMBI PELICHUN B
ClIy4ae MPOCThIX KOpHEH (AeHCTBUTEIBHBIX U KOMIUIEKCHBIX ). Bua ¢pyHIaMeHTaTIbHON CHCTEMBI
pELIeHNH B CiTydasiX, KOTJa XapaKTEpUCTUIECKOE YPAaBHEHUE UMEET KPATHbIE KOPHU U
pa3IUYHbIC 3HAYCHHS PaHra XapaKTEPUCTUYECKOW MaTpHLbl. MeToa HCKITIOUEHUS IS JIMHEHHBIX
CHCTEM C MTOCTOSIHHBIMH KO3 PHUIIMEHTaMH O0IIEero BUAA.
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Pazgen 5. Teopusi ycTOoOMYMBOCTH M YHCJIEHHbIe MeTOAbl pelmeHnusi OObIKHOBEHHBIX

auddepeHIUANBHBIX YPABHEHHUI.

Crpanuna

Tema 10. YcroituuBocTh pemieHus nmo Jisimynony.
HccnenoBanue yCTORIMBOCTH peLIEHUS 110 TiepBoMy npuommkennto. Dyukmus JIsmyHoBa.

Knaccudukanus Touek nmokos. Tema 11. IlorpemHocTs annmpoKCHMALUH H
YCTONYUBOCTH PA3HOCTHOM CXEMBbI.

Merto/1b1, OCHOBaHHBIE HA pa3yiokeHuu B pan Teinopa. Metoasl Pynre-Kyrra. Y croitunBocts 1
cxonuMmocth. O00CHOBaHKE MeTO/1a Dilyiepa U ero BHIYMCIUTEIbHON YCTOMYNBOCTH

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKUX 3AHATUI

Brenenue. [loctpoenue nuddepeHmaibsHOT0 ypaBHEHHS TI0 00IIEMY PEIICHHIO.
VYpaBHEHU ¢ pa3IeNIOMUMUCS IEPEMEHHBIMU U IPUBOANMBIE K HUM.
OnHoponHBIE YpaBHEHHUS. Y paBHEHUS, IPUBOIUMBIE K OJHOPOIHBIM.

Jluneiinsle nuddepeHnnanbapie ypaBHEHUS IEPBOTO MOPSIKA.

VYpaBHeHHE B OTHBIX JU(epeHIraIax.

Mertoa nocienoBaTenbHbIX TPUOINKECHUH.

A e

Juddepennunanbaple ypaBHEHHS IEPBOTO MOPSIJIKA, HE Pa3pelieHHbIe OTHOCUTENHHO

MPOU3BOIHOM.

8.  Juddepennuanbupie ypaBHEHHs, pa3pelInMble OTHOCUTEIBHO apryMeHTa WIIn
HEU3BECTHOU (PYHKITUH.

9.  JudodepennuanbHoe ypaBHEHUE N-TO MOPSAKA.

10. OOmas Teopust IMHEUHOTO OAHOPOAHOTO MU PEPEHITMATBPHOTO YPaBHEHUS N-TO
MOpsAJKA.

11. JluneiiHOoe OTHOPOJHOE YPaBHEHHUE N-TO MOPSAKA C HOCTOSHHBIMU K03 urimeHTamu.

12. HWHTerpupoBaHue OJHOPOAHBIX JIUHEHHBIX AU(PepeHIInanbHbIX YPaBHEHUH C
ITOMOILBIO PSIIOB.

13. Omnpenenurens BpoHckoro, mpoBepka He3aBUCUMOCTHU petieHnil. DyHnameHTanbHas
CUCTEMA PEILICHUM.

14. Cucrembl OOBIKHOBEHHBIX AU(PepeHInaTbHbIX ypaBHEHUH. [lepBble HHTErpaibl
HOpMaJIbHOU cucTeMbl AuddepeHInaaIbHbIX YPaBHEHUN.

15. ®ynnameHnrtanpHas cucreMa peuieHuil. [loctpoenue MuHENRHOW OAHOPOJHON CUCTEMBI
o GyHAaMEHTAIBHOU CUCTEME PEIICHUI

16. dyngaMeHTalbHAsA CUCTEMA pelleHU. JIMHEeTHbIE OTHOPOAHBIE CUCTEMBI C

MOCTOSIHHBIMU KO3 purimeHTamu.
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17.  VYcroituuBocts pemenus no JlsamyHoBy. MccienoBanue yCTOWYMBOCTH PELLIEHUS 110
MePBOMY MPUOTHKEHHIO.

18. ®ynukmus JIsmynosa. Knaccudukanus Touek mokost. [TorpenrHocTs anmpokcuManuy u
YCTOMYMBOCTh PA3HOCTHOW CXEMBI.

7. JABOPATOPHBIE PABOTbDI, IPAKTUKYMBbI

JlauHslii Buj paboThl HE IPEAYCMOTPEH Y4eOHBIM TIAHOM.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbBIX PABOT, PE®PEPATOB

BrimosnHeHne KypcoBbIX paboT U pedepaToB HE TPEIYCMOTPEHO YUEOHBIM IJIAHOM.

IIpumepnas memamuxa KOHMPOIbLHBLIX pabom no oucyuniune «/Juppepenyuanvrvie ypagnenus u
OUCKPEeMHAs MAMEMAMUKA »:

1. Muddepenunanbupie ypaBHEHHUS | MOpsaIKa — OTHOPOIHBIC, TUHEHHBIE, B TIOJTHBIX
g depeHImanax.

2. JluneiHble OTHOPOIHBIE M HEOTHOPOHBIE MU epeHIInaTbHbIC YPaBHEHUS.

3. Cucremsl quddepeHnnanbHbIX ypaBHeHud. 4. KomOuHaTOpHBIE 3a1a4u.

9. HEPEYEHDB BOITPOCOB K 3AYETY

1. 3amaum, mnpUBOAAIINE K mudepeHInaTbHBIM YPAaBHEHUSAM — buzmveckue u
TeOMETPUUYECKUE 3a]Ja4H.

[TocTtpoenue nosiga HanpaBiaeHUl. MeTo1 H30KIIMH.

MeTon uccnenoBaHus CBOMCTB petieHus nudepeHuanbHOro ypaBHeHusl.
Judbdepennmranbapie ypaBHEHHS 1-T0 MOpsaKa.

VYpaBHeHHUs ¢ pa3AeAOIUMUCS IEPEMEHHBIMH U MTPUBOIALINECS K HUM.

SNk v

Opnopoausie aAuddepeHnaibHble ypaBHEeHUS 1-ro nopsaka u NpUBOASIIUECS K HUM.
[TpoBepka Ha 0coObIe pereHus..

7. Jluneitable quddepeHnnanpubie ypaBHeHHs 1-TO Topsiika.

8. Merop Jlarpanka Bapualiuy NpOU3BOJIBHON MOCTOSHHOM.

9. Meron bepnymnu. YpasHenust bepuym.

10. YpaBHeHwus B nonHbIX quddepennuanax. Materpupyromuii MHokuTenb. [IpoBepka ycnoBus
notHOTO M depenmuana.

11. Casa3p pemenus auddepeHInaaTpHOT0 ypaBHeHUS ¢ K03 dhunreHTamu guddepeHImaibHOTo
ypaBHEHHS.

12. WHTerpupoBaHue ypaBHEHUH, pa3pelIaéMbIX OTHOCUTEIBHO IIPOU3BOJHOM.
13. VpaBHenus Jlarpanxa.
14. Vpasuenus Knepo. OcoOsble pemienus ypasaenus Kiepo.

15. Muddepenunanbuple  ypaBHEHHS — BBICIIMX nopsakoB.  lloHmxkenue mnopsaka
mudepeHIMaTbHBIX YPaBHEHUM.
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16.

17.

18.

19.

OnHoponusble nuHEiHbIE MU depeHanbHble ypaBHeHus. JIuHelinas 3aBUCIMOCTD U
He3aBUCHUMOCTh cucteM (yHukmuii. [loctpoenue onpeaenurens BpoHnckoro.
@OyHIaMeHTalbHbIE CUCTEMBI PEILIEHUN OJJHOPOIHBIX JIMHEWHBIX JU(hepeHIInaTbHbIX
ypaBHeHHH. HTerpupoBaHre OTHOPOIHBIX JIUMHEHHBIX JTU(PepeHIINATbHBIX YPaBHEHUH C
MOCTOSIHHBIMU K03 punimeHTamu.

[TocTpoenue GpyHIaMEHTATBHBIX CUCTEM PEIICHUN OJIHOPOIHBIX JTUHEHHBIX
muddepeHIranbHbIX YPaBHEHUH.

HHTerpupoBaHue 0OHOPOIHBIX TUHEHHBIX MU (HEepEeHIHATBHBIX ¢ TOCTOSHHBIMU
kod(ppurmenTaMu. XapaKTepUCTUIECKOE YPaBHEHHE. XapaKTePUCTUUECKHI MHOTOUJICH.

Cityyau MpOCTHIX ¥ KPATHBIX KOPHEH.

20. Heomnoponnsie uHEHHBIC U QepeHIInaTbHbIE YPaBHCHHUS.

21. Merton Bapraniy MpOU3BOJIBHBIX MOCTOSHHBIX JI PEIICHUST HEOAHOPOIHBIX JIMHEHHBIX
mudQepeHIranbHbIX YPaBHEHUH.

22. MaTerpupoBaHue HEOIHOPOTHBIX THHEHHBIX TU(GEpEeHIINATbHBIX YPaBHEHHH C
MOCTOSIHHBIME KO3((DUIIMEHTAMU | CTICUATBHON MPaBOM YacThIO B BUJIE MHOTOUWICHA.

23. Cuctemsl nuddepeHnanbHbIX YpaBHeHHH. Pa3nuyabie BUABI 3amucu. MeTo1 CBeIeHUS
cucTteMbl U epeHnanbHbIX YpaBHEHUH K OJJHOMY YPaBHEHHIO.

24. Cucrembl OTHOPOIHBIX JIUHEWHBIX MU(depeHITHaATbHBIX YpaBHeHUH. BekTopHO-MaTpryHas
3anuck 3a1aun Komm.

25. Omnpepenutens BpoHckoro. @yH1aMeHTalIbHbIE CHCTEMBI PEIIEHUH CUCTEMBI OJTHOPOIHBIX
JTUHEUHBIX MU depeHITnaTbHBIX YpaBHCHHH.

26. OO6miee penieHUe CUCTEM HEOHOPOIHBIX IMHEWHBIX U] depeHITnaTbHBIX YPABHCHHI.
Meroa Bapralyii NpOU3BOJIbHBIX MOCTOSHHBIX JIJISI CACTEM HEOJHOPOIHBIX JTUHEHHBIX
muddepeHIManbHBIX ypaBHeHUH. Haxoxnenne marpuisl Komm.

27. VHTerpupoBaHUE CUCTEM OJTHOPOIHBIX JTMHEUHBIX UG (PepeHINaTbHBIX YPaBHEHHH ¢
MOCTOSIHHBIMU KO3 (PULIMEHTaMU — CIIy4au MPOCTHIX U KPATHBIX KOPHEH.

10. CAMOCTOATEJIBHASA PABOTA OBYUYAIOLIUXCSA
Ha3zsanne pa3neiioB u Bua camocrosiTeJibHOM padoThI Oo0bem B dopma
TeM (npopadomka yueonozo mamepuana, yacax KOHTPOJIS
peuienue 3aoau, pepepam, 00Kk1a0, (nposepka
KOHmMpObHAA padoma, n0020mMoeKa K pewienus 3adau,
coaue 3auema, IK3amena u op.) pedpepama u
op.)
Pasnen 1. JIuddepennnansubie ypaBHEHHsI TIEPBOTO MOPSIKA.
1.Ypapuenus ¢ [IpopaboTka y4eOHOro MaTepuaa, YCTHBIN OMpoC,
PasACIIIOMHCS pellieHne 3afady, IMOATOTOBKA K Clade 4 NPOBEPKA PEILICHUS
I[ICPECMCHHBIMU 3aueTa. 337124
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2. Jluneiinbre [IpopaboTka y4eOHOro Marepuana, YCTHBII ompoc,
b depenimabHbe pelIeHne 3aj7ad, MOJrOTOBKA K claye 4 MPOBEPKA PEIICHUS
ABHCHMUA IICPBOT'O
PP P 3adera. 3anaq
[opsiiKa.
3. YpaBHeHue B NOJNHBIX quddepeHnnanax.

[IpopaboTka ydeOHOTO Marepuana, YCTHBIN OTIPOC,
4.Teopema peleHre 3ajad, MOATrOTOBKA K cladve MPOBEPKA PEIICHUS
CYIECTBOBAHUA Ml agera. 4 3a/1a4, KOHTPOJIbHAsS
CIAUHCTBCHHOCTH pa60Ta
S. VYpaBHenus, HE
pazpeleHHbIe
OTHOCUTECJIIBHO
IPON3BOJHOM.

Pasnen 2. Jluddepenipanbable ypaBHEHUS BBICIINX MTOPSIKOB.

6. TuddepernmnanbHOTO

YCTHBII OIpoc,

[IpopaGoTka ydeOHOTO Marepuaa, NPOBEPKA PEIICHUS
ABHCHHS N-TO IIOPAIKA,

P P pelieHne  3ajad, NOJATOTOBKAa K 4 3a/a4, KOHTpOJIbHAA
nomyckaroue N paora
HOHIDKEHHE TOPSIKA. KOHTPOJIbHOW pPaboTe, IMOATOTOBKA K

caade 3avera.
7. Obmas Teopust  |[[popaboTka y4yeOHOrO MarepHaa, YCTHBIH ompoc,
HH;ZIGI:Z:FO OiHOPS'H:OFO pelieHre  3axad, IOOArOTOBKA K IIPOBEPKA PCILCHUA
pagsL HIIUMAJIbHOT" o

KOHTpPOJIbHOW pPaboTe, MOATOTOBKA K 4 3ala4, KOHTpOJIbHAA
YpaBHEHUS n-ro aGota
nopsiKa. claye 3ayera. P

8. ®dyHaamMeHTalbHas
CHCTEeMa pelIeHUH.

Pasnen 3. CucteMpl OOBIKHOBEHHBIX AU (epeHIINaTbHBIX YPaBHEHUH.

[IpopaboTka yuebHOro Marepuaia,

YCTHBIH OIpoC,

pemieHue  3agad, NOOArOTOBKAa K MPOBCPKa PCIICHUA
KOHTPOJIBHON paboTe, MOATOTOBKA K 4 3ajaad,
c/laye 3auera. KOHTPOJIbHAM
pabota
10 . O6mas Tteopus | [IpopaboTka yueOHOTO MaTepuaa,
JIMHCHHBIX OIHOPOMHEIX | peyjieHue 3a1a4, MOJTOTOBKA K
CHCTEM  YPABHEHMIL € |\ sHTpoNbHOIT paboTe, MOArOTOBKA K
HETIPEPBIBHBIMU p p ’ A YCTHBIN
K03 () pULHEHTAMH. CAaqc 3a9CTa. oIpoc,
[IpopaboTka ydeOHOrO Martepuana, IPOBEPKA PEIIECHHS
11.XapaKTepucTHecKoe pelieHre  3ajad, IMOATOTOBKAa K 3anaq
ypaBHCHHC KOHTPOJIBHON paboTe, MOJATOTOBKA K
cllaue 3ayera.
[IpopaboTtka yuyeOHOrO Marepuana, YCTHBIH OIpoc,
9. IlepBble HHTETpabl
. pemenne  3amad, IOATOTOBKA K HPOBEPKaA pEIICHUA
HOpPMaJIbHON CHCTEMBI B 4
s depeHImaTEHEIX KOHTPOJILHOM paboTe, MOATOTOBKA K 3ajaad,
YpaBHEHHUH. caaye 3a4deTa. KOHTpOJIbHA
pabora
Bcero 18
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11. YHEBHO-METOANYECKOE n NHO®OPMALIMOHHOE

OBECHEYEHHUE
JUCIATLITAHBI

a) CnniucoK peKoMeHyeMOoi JIMTepaTypbl OCHOBHASA:

1.1.  Bboposckux, A. B. ludpdepenunansupie ypaBHeHus B 2 4. Hactp | : yueOHUK U
npakTuKyMm 1ijist By30B / A. B. boposckux, A. U. TlepoB. — 3-¢ u3a., nmepepad. u 1or.
— Mockaa : U3natenberBo FOpaiit, 2023. — 327 ¢. — (Briciiee obpa3zoBanue). —
ISBN 978-5-534-01777-9. — Tekcr : anextponHsIii / O6pazoBarenbHas miaTdGopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/512338
1.2.  boposckux, A. B. [Iuddepenunanbasie ypapHeHus B 2 4. YacTp 2 : y4eOHUK U
NpakTUKyM JUIst By30B / A. B. Boposckux, A. U. IlepoB. — 3-e uzn., nepepad. u gom.
— Mocksa : U3parensctBo HOpaiit, 2023. — 274 ¢. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-02097-7. — Texkcr : anexkTpoHHbIH // O6pazoBaTenbHas miatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/512988
2. ['ucun, B. b. JluckperHas maTemMaTuka : y4eOHHK U TPAKTUKYM JIJIs1 By30B / B.
b. 'mcun. — 2-e u3n., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. —
468 c. — (Bricmiee oopazoanue). — ISBN 978-5-534-16763-4. — Tekcr :
anexkTpoHHbIN // OOpa3zoBarenbHas matdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/531659
3. Myparoga, T. B. luddepenunanbupie ypaBHeHUS | Y4eOHUK U IPAKTUKYM JIJIs
By30B / T. B. MyparoBa. — Mockga : M3narensctBo FOpaiit, 2023. — 435 ¢c. —
(Beicmiee oopaszoBanue). — ISBN 978-5-534-01456-3. — TekcCT : 3MEKTPOHHBIH //
Oo6pazoBarenpHas mwatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/510931
AOMOJTHHUTEIbHAS JUTEpaTypa

1. Acxa6os, C. H. luddepennuansapie ypaBHEHUS B YIIPAKHEHUAX U 3a7a49aXx :
yueoHoe mocobue / C. H. Acxa6os, X. C. TapamoBa. — I'posnsrii : UI'TTY, 2018. —
130 c¢. — Texkcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEHas cUCTEMa. —
URL: https://e.lanbook.com/book/139414

2. baspun, 1. . TuckperHas marematrka. Y 4eOHHUK U 3aJa4HUK : 11 By30B / . U.
baBpun. — Mocksa : Uznatenscto FOpaiit, 2023. — 193 ¢. — (Briciiee
obpazoBanmue). — ISBN 978-5-534-07065-1. — TekcT : 31eKTpOHHBIH //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511261 3.

Tapannukos, }O. B. JluckperHas maremaTuka. 3aJjauHukK : yueOHoe mocodue st By30B / 1O.

B. TapannukoB. — Mocksa : MznarensctBo FOpaiit, 2023. — 385 ¢. — (Bricmiee

obpazoBanue). — ISBN 978-5-534-01180-7. — TekcT : 371eKTpOHHBIH //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511496

y4eOHO-MeToAuYecKas JIuTepaTypa:

1. Bembmucosa C.JI. Meronuueckue yka3aHus Uil CAMOCTOSITEILHON pabOThI
CTYIEHTOB 1o auciuiuinae «luddepennranbapie ypaBHEHHUS U TUCKPETHAS
MaTeMaTHKa» IS CTYIEHTOB 2 Kypca HHKEeHEepHO-(hU3nIecKoro (hakyabTeTa
BeIcOKHX TexHoJoruii / C. JI. Bensmucona, E. B. Koxxemskuna, 1. A. Tumkaena;
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V'V, UODBT. - Yuesaaosck :Yul'Y, 2019. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/6246

COFHaCOBaHO: j
4 5,
7 /%/ /

Benyumii cienmamiuer OOII HB Val'y  / Yameesa A.@. / ¢ 2023 .
(JomxHOCTh pabOTHHKA HAYYHOU OUOITUOTEKH) (®UO) (moamuce) (mata)
0) IlporpammHoe o0ecnievenne 1.
OC Microsoft Windows
2. Microsoft OfficeStd 2016 RUS
3. «MoiiO¢uc CrangapTHBII»
B) [Ipodeccuonanibubie 0a3b1 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI
1. DJ1IeKTPOHHO-0U0IHOTEYHbIE CUCTEMBI:
1.1.  Iudposoii oOpa3oBarenbHblii  pecypc IPRsmart : snexTponHO-

oubmoteunas cuctema : caiit / OO0 Kommanus «Aii [Tu Ap Meauay. - Caparos, [2023].
— URL: http://www.iprbookshop.ru. — Pexxum noctymna: ams 3apeructpup. mojib30BaTelei.

- Texcr : 351eKTPOHHBIN.

1.2. O6pasosarenbhas miatgopma FOPAMT : oGpasoBaTenbHBIH pecypc,
JNeKTpoHHas Oubnmoreka : caiit / OO0 Dnexrponnoe usgatenscTso «FOPAMTY. —
Mocksa, [2023]. - URL: https://urait.ru. — Pexum poctyma: uisi 3aperucTpup.
[I0JIB30BaTENEH. - TEKCT @ JJIEKTPOHHBIN.

1.3. ba3a manHbBIX «DnekTpoHHas OubmmoTexka TexHmueckoro BY3a (BBC
«KoHCynbTaHT cTyIeHTa») : BIIEKTpOHHO-OMONMoTeuyHas cucrema : caiitr / OOO
«ITomutexpecype». — Mocksa, [2023]. — URL: https://www.studentlibrary.ru/cgi-

bin/mb4x. — PexxuMm goctyna: uist 3aperucTpup. mojiab3oBareneil. — TeKCT : 3JeKTPOHHBIMN.

1.4. KoHcynbTanT Bpaya. DJEKTpOHHAas MeEIHMIIMHCKas Oubimuoreka : 0asa
naHHbIX : caT / OO0 «Beicmias mkojaa opraHU3aluy | YIIPaBISHUS 3I[paBOOXPaHEHUEM-
KommekcHbiit  MenmumuHCKuM — KoHcanTuHr». —  MockBa, [2023]. — URL:

https://www.rosmedlib.ru. — Pexxum moctyma: 11 3aperucTpup. mnoiab3oBareieil. — Teker

: DJICKTPOHHBIM.

1.5.  bonbmas MmeguinuHcKas OnOIMOTEKa : AJIEKTPOHHO-OMOIMOTEYHAs CHCTEMa
: caiit / OO0 «bykan». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . —
Pexxum octyna: [ 3aperucTpup. oJIb30BaTeneil. — TEKCT : 2JEeKTPOHHBIN.

1.6. DOBC Jlanp : snekTpoHHO-OMOMMoTeuHas cucrema : cakt / OO0 OBC
«Jlaab». — Cankt-IletepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum nocryma:

JUISL 3aPETUCTPHUP. IOJIb30BaTeNIeh. — TEeKCT : 3JIEKTPOHHBIM.

®dopma A Crpannna 17u3 19


http://lib.ulsu.ru/MegaPro/Download/MObject/6246
http://lib.ulsu.ru/MegaPro/Download/MObject/6246
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
https://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studentlibrary.ru/cgi-bin/mb4x
https://www.rosmedlib.ru/
https://www.rosmedlib.ru/
https://www.books-up.ru/ru/library/
https://www.books-up.ru/ru/library/
https://www.books-up.ru/ru/library/
https://www.books-up.ru/ru/library/
https://e.lanbook.com/
https://e.lanbook.com/

MUHHUCTEPCTBO HAYKH U BbIcIIero oopasoBanus PO

Y I1pSHOBCKMI FOCYAaPCTBEHHBIM YHUBEPCUTET Dopma

@-Pabouas nporpamma no auciuimae «udpdeperennansubie ypaBHEHHS U
JIMCKPETHas MaTeMaTHKa

1.7.  OBC Znanium.com :3JIeKTpOHHO-OMONMOTEYHAss cuctema : cait / OO0
«3Hanmym». - Mocksa, [2023]. - URL: http://znanium.com . — Pexxum gocryma : s

3apPETUCTPUP. MOJIb30BATENEH. - TEKCT : AIEKTPOHHBIN.

2. KoncyabTanTtIliatoc [DneKTpoHHBIN pecypc]: cipaBodHas IpaBoBas
cucrema. / OO0 «Koncynprant [Tmocy» - Dnexkrpon.gan. - Mocksa
:Koncyneranrllmoc, [2023].

3. ba3bl JaHHBIX NEPUOAUYECKHUX U3TAHMIL:
3.1. eLIBRARY.RU: nayunas snektponHas oubnuoreka : cair / OO0
«Hayunas Dnexrponnas bubnmmuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. —
Pexxum gocryna :

JUJIS aBTOPHU3. TTOJIb30BaTeNNe. — TEKCT : AJIEKTPOHHBIN
3.2. DnektponHas 6ubimoteka «M3narensckoro moma «I"peOCHHIKOBY
(Grebinnikon) : anekrponnast 6udmmoreka / OO0 U] «['peberHnKoBy. — MOCKBa,
[2023]. — URL: https://id2.action-media.ru/Personal/Products. — Pexxum noctyna : mis
aBTOpU3. MOJIb30BATEIICH.

— Tekcr : 3JEeKTPOHHBIN.
4. DenepajbHasg rocy1apcTBeHHass HH(POPMALMOHHAA CHCTEMA
«HanuoHaJbHaA 3JIeKTPOHHAS OMOJIMOTEKAY: dJIEKTpoHHAs OnbmmoTeka : cadt / ®I'BY PI'b.

— Mockga, [2023]. — URL:https://H36.pd. — Pexum goctyna : 11 noip3oBaresieid HayYHOH
O6uOmoTekn. — TeKCT : AIEKTPOHHBI.

5. Poccuiickoe obpazoBanue: dhenepanbHblid moptan / yupeautenb OIAY
«DULTO». — URL: http://www.edu.ru. — TEKCT : 3E€KTPOHHBIH.

6. DJIeKTpOHHas1 OuduoTeyHas cucrema Yal'y : Moayns «DneKkTpoHHas
ouommorexkay ABMC Mera-ITPO / OOO «Jlata Okcnpecc». — URL:

http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyna : asist mojiabp3oBarTeneid Hay4HOH OMOIHOTeKH. —

TeKCT : AIEeKTPOHHBIN.
CornacoeaHo:

)
HMukeHep BEVIILMI ! Hvpenro 10.B. ! [ ' _,{,u:/f_ i

Jlonsmocts corpyaanea YHIT LE I NoAMeh ) AT

12. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUAIIJIMHBI:
Ayautopuu Juisl IPOBEIEHUS JIEKIUI, CEMUHAPCKUX 3aHITUM, JI IPOBEAECHUS TEKYILIETO
KOHTPOJIA ¥ TPOMEXKYTOYHON aTTECTAllMU, TPYNIOBBIX U UHAUBUAYAIbHBIX KOHCYJIBTALIUM.

AyIuTOpPHH YKOMIUIEKTOBAHBI CTICUAIN3UPOBAHHON MeOeblo, yueOHOM JOCKOA.
[Tomermenuss s CaMOCTOATEIBHONH  PabOTHI OCHAIIICHEI KOMIIBIOTEPHOM
TEXHUKOH C BO3MOXXHOCTBIO MOJKIIOUEHUS K ceTH «ITHTepHeT» n 00ecnieueHreM 10CTyna K
AIIEKTPOHHON UHPPOMAITMOHHO-00Pa30BaTEIBHOM Cpeie, SMEKTPOHHO-ONOIMOTEUHOM cucTeME.

13. CIIEHUAJIBHBIE YCJIOBUA JIA OBYYAIOIIUXCA C OI'PAHUYEHHBIMH
BO3MOKHOCTAMM 310POBbSA
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B cnyuae HeoOxoaumocTH, oOydarommMcs M3 4YHCIa JHMI C OTrPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 37I0pOBBSl (TI0 3asiBICHHUIO OOYyYaromlerocs) MOTYT IMpeajaraTtbCs OJHU U3
CIICAYIOUIMX BapMaHTOB BOCHPUATUS HWHPOPMALMM C YYETOM HUX HHIUBUAYAIBHBIX

NCUXO(PHU3UUECKUX 0COOEHHOCTEH:

a JUIS JIUI C HapyIIEHUsSMHU 3pEHHs: B IEYaTHOM (opMe YBEIMYEHHBIM
mpudToM; B popMe JIEKTPOHHOTO JOKYMEHTa; B popMe aynuodaiina (mepeBo; yueOHbIX
MaTepHuajoB B ayauodopmar); B edaTHOU ¢opme Ha si3bike bpaiins; MHIMBUIYyalbHbIE
KOHCYJIbTAI[H C MPUBJIeUEHUEM TU(IOCYpAONEPEBOIUNKA; HHANBUAYATIbHbBIE 3aJaHUs U
KOHCYJIbTaIUH;

a JUIsL JUIl C HapymIeHWsAMH Ciayxa: B TedatHod ¢opme; B dopme
AIIEKTPOHHOTO  JIOKYMEHTa; BHJEOMaTepHalbl C CyOTHTpamMH; WHIWBUIYaJIbHbIC
KOHCYJbTAIlMM C TPHUBJICUCHUEM CYpIONEPEeBOAYNKA; HHIUBUAyaAIbHbIC 3aJaHUS U

KOHCYJIbTalluH,

a IUTSL JIUI] C HApYIICHUSIMH OIOPHO-ABHTATEIHLHOTO alllapaTta: B IEYaTHOM
dbopme; B GopMe FIEKTPOHHOTO TOKyMEeHTa; B dopMme ayauodaiina; WHIUBUIYATbHbBIC

3alaHUA 1 KOHCYJIbTAalluH.

s
-/
PazpaboTunk % —  Crapumii npenonasatens Koxemsikuna E.B.

TO/IITUCH nomxaocts PUO
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