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1. HEJIM 1 3AJAYHN OCBOEHUA JUCIUIIJIMHBI:

Lenu ocBoeHMs AUCHMILVIMHBI. (HOPMUPOBAHUE CIIOCOOHOCTH K OBJAJACHUIO
0a30BbIMM MaT€MaTHYECKUMHU 3HAHMSIMU M HCIOJIb30BAHUIO HUX B MPO(hecCHOHAIbHON
NEeATEeNIbHOCTH;  CIIOCOOHOCTH CamMOOOyYeHHS C UCIOJIb30BaHHEM O00pa30BaTEeIbHBIX
MH()OPMALIMOHHBIX  TEXHOJIOTHH; CIHOCOOHOCTHM K MPaBUIBHOMY HCIOJb30BaHUIO
0011IeHayYHOH U CIIeHaTbHON TEPMUHOJIOTHH.

3agaun  ocBOeHUS]  JUCHUILUIMHBI: U3y4yeHue TEOPUH  OOBIKHOBEHHBIX
TuddepeHIMaIbHbBIX YPaBHEHUH TEPBOTO MOpPsIKa, JU(PepeHIINaIbHbBIX YPaBHEHUH BBICIIETO
HOpsIAKa , JMHEHHBIX JU(GQPEepeHINATbHBIX YPAaBHEHUH C MOCTOSHHBIMH KO3(D(HUIMEHTaMH U
NEepeMEHHBIMH KO3 duImenTamu; cucteM auddepeHnnanbHbIX ypaBHEHUH; TEOPUU MHOMXKECTB,
anreOpsl JJOTUKH ¥ TEOPUH TpadoB.

2. MECTO JMCHMIIJIMHBI B CTPYKTYPE OIIOII:

Jucuumnza «/{uddepeHnnanbrple ypaBHEHUS U JUCKPETHAs MaTEeMaTHKa» OTHOCUTCS
K 00s3aTeNbHON YacTH OJoKa | AMCIUIUIMH IUKJIAa TMOATOTOBKM OaKaaaBpOB IO HAINPABIICHHIO
22.03.01 «MatepuasioBeIecHUE U TEXHOJOTHH MAaTEPUATIOB.

JUiss OCBOGHHUS AMCHMILIUHBI TPEOYIOTCS CIEAYyIOIUe NpeaBapUTeNbHbIe 3HAHUSA H
HaBBIKM U3 KypCOB MAaTeMaTHYECKOro aHaJnW3a U JUHEWHOW anreOpbl: nuddepeHIupoBaHue U
UHTETpUpOBaHUE (QYHKIMA OJHOM IEepeMEHHOH, CBOICTBAa ONPEJCIECHHBIX HWHTETPaJoB,
BBIUUCIICHHME M CBOICTBAa 4YacTHBIX HPOM3BOJIHBIX M JuddepeHranoB (QyHKIUH MHOTUX
NEPEMEHHBIX IE€PBOTO W BBICIIMX TOPAIKOB, alreOpandeckue ONepanuyd HajJ MaTpPHIIAMH,
BBIUUCIICHHE COOCTBEHHBIX YHCE M COOCTBEHHBIX BEKTOPOB KBAJpaTHBIX MaTpull, oO0Iue
CBOMCTBA JIMHEHHBIX IIPOCTPAHCTB U JIMHEWHBIX ONIEPATOPOB.

OcBoeHue TUCHMIUIMHBL 0a3upyeTcsl Ha 3HaHUSAX, MTOJTyYeHHBIX IIPH N3yYEHUH JUCLHIUINH:
Okonorus

Hcropus pa3BUTHS TEXHOJIOTHN

Nudpopmaruka

Xumus

MaremaTuueckuii aHaJIn3

AHanuTHuecKasi reOMeTpHUs U IMHelHas anredpa

®dusuka

O3HakOMHUTENbHAS TPAKTUKA

Pe3ynbTaTthl OCBOGHHS AMCHMILIMHBI OyAyT HEOOXOAWMBI Ui JajbHEHIIEro Iporecca
o0y4yeHHMsT B paMKax IMO3TarHOro (hOpMUPOBAHMS KOMIIETEHLUUH MPU H3YYEHUH CIEAYIOIINX
CIEHNAJIbHBIX TUCHUIIINH:

e MarepuanoseneHue
Teopus BEpOATHOCTEN U MaTeMaTHYECKasl CTaATUCTHKA
MarepuanoBeieHHEe HAHOMAaTEPUAIOB U HAHOCHCTEM
PU3HKO-XUMHAYECKHE OCHOBBI HAHOTEXHOJIOTHI
TexHOoIornyeckne CUCTEMbl B HAHOTEXHOJIOTHSX
CucreMbl ynpaBiaeHUs! TEXHOJIOTUYECKUMU MPOIIECCaMU
Komno3unmonnsie Marepuansl. MeTamioMmaTpudHbIE, C IOJUMEPHON MaTpULIeH
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e BpICOKOBaKyyMHbBIE TEXHOJIOTHUECKHE TPOLECCHl B HAHOMHXKEHEPUU
e CTpyKTypa U CBOMCTBAa METANIMYECKUX HAHOMATEPHAIIOB

a TaKke JUISl TPOXOXKIEHUS y4eOHOW, NPOM3BOACTBEHHONM M NPEIAMILIOMHON MPAKTHK,
rOCYIapCTBEHHOW UTOTOBOM aTTECTALIUU.

3.MMEPEYEHb IUIAHUPYEMBIX PE3VJBLTATOB OBYUYEHUSI IO
JTUCHUIUIMHE  (MOJYJIO), COOTHECEHHBIX C ILUIAHUPYEMBIMU
PE3YJBLTATAMHA OCBOEHHMSI OCHOBHOH  IPO®ECCHOHAJLHOM
OBPA3OBATEJLHOM ITPOTPAMMEI

Koa u HauMeHOBaHMe Hepeqenb IVIAHUPYEMBIX pE3yabTaTOB Oﬁy‘leHI/Iﬂ o
pea.Jm3yeM01”4 KOMIICTCHIMU AUCIHHUIIJINHE (MO}IyJIlO), COOTHECCHHbBIX C
HHAUKATOPAMH T0CTHKCHUS KOMIIeTeHI Uil

OIIK-1 3HaTh:
Cniocoben perarh 3a1a4u e MeToIbI perenus auddepeHnaabHbIX YpaBHEHUI
npodeccnoHanbHOM U X CHUCTEM;
ACATEILHOCTHU, IPUMECH SIS METOIBI ® OCHOBHbIE IOHATUSA TEOpUH MHOECTB,
MOJIETTUPOBAHUS, KOMOMHATOPHKHY;
MaTEMaTU9ECKOro aHajIn3a, ® OCHOBHBIC TOHSTHSI aJIreOpbl JIOTUKH U TEOPUH
€CTeCTBEHHOHAYYHbIC U rpadoB.
OOIICHHKCHEPHBIC SHAHHSI ® OCHOBHEIE I0JIOKEHHUS TCOPHUH
mubdepeHIaTbHBIX ypaBHEHUI
Ymerts:

e pemaTth auddepeHuaNbHbIE YPAaBHEHHS BBICIINX
MOPSIIKOB PA3TMYHBIMUA METOIAMH;

® HCIOJIB30BaTh METOJ BapHaluu
INOCTOSIHHBIX;

e (opmynupoBaTh MaTEMaTHYECKYIO TIOCTAHOBKY
3a/1a4H;

® TIIOCTPOUTb MaTEMaTHYECKyld  MOJEb
MpOCTEeUIIero (QU3NYECKOro SBJACHUS U

AHAJIUTUYECCKOI'O peliCHuA
COOTBCTCTBYIOIICHU 3aJavuH.

e peuarb OOBIKHOBEHHBIC
muddepeHanbHbIe ypaBHEHUS
MEPBOTO MOPSIIKA;

Bnaners:

® UCHOJB30BaHUA  METOJa  BapualHH
MMOCTOSHHBIX;

® TEXHHMKOM IMOCTAHOBKH MaTEMaTHYSCKOM
3a/1a4u, MaTeMaTH4eCKOoi MOJEJIH

npocTeimero (GHU3WYECKOTO SBICHUA U
TEXHUKOH  AHAJIMTHYECKOTO  pELIeHHs
COOTBETCTBYIOIIEH 3a7auH.

® TEXHUKOH peuieHus  OOBIKHOBEHHBIX
QG hepeHIaTbHbIX YpaBHEHUI
NIEPBOTO MOPSAJKA; TEXHUKOM penIeHus
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nuddepeHIaTbHBIX ypaBHEHUH
BBICIIIHUX IOpAIKOB Pa3siIMIHbIMU
METOJaMMU, TEXHUKOMN

® HCIIOJIb30BAaHUSA METOJa Bapuanuu
IIOCTOSAHHBIX

TEXHUKOM IOCTAHOBKM MaTeMaTHUYECKON 3aJayd,
MaTeMaTHUYeCKON MOJAENH MpocTerero Gu3nieckoro
SBJIEHUS M TEXHUKONH AaHAJUTHUYECKOIO pelIeHHS
COOTBETCTBYIOLIEH 3aa4H.

4. OBIIAA TPYJOEMKOCTD JUCHUIIJIMHBI

4.1. O6beM TUCHMIIMHBI B 3a4eTHBIX equHUIAX (Bcero) 2 3ET

4.2. mo BUAAM y4eOHOii padoThI (B Yyacax)

KomuuectBo yacoB (hopma oOyueHHs O4Has)
Bun yae6HO# paboThI Bcero no B ToM gmcie o cemecrpam
IJIaHy 3 4 5-8
KonrakTHas pabora 54/54 54/54
o0y4aromuxcs C
IpernoJiaBaTeaeM
AyIMTOpHBIC 3aHATHS: 54/54 54/54
e Jlekuun
(5 1.1 0 TIpIT)* 18/18 18/18
® CEeMHUHAphI U
NPaKTHYECKHUE 3aHSITHS 36/36 36/36
(B T.u. 0 TIpI)*
e jabopaTopHbIe pabOTHI,
PaKTUKYMbI
(B T.u. — [IpI)*
CamocrosiTespbHas pabora 18/18 18/18
dopma Tekylero KOHTPOJIS
3HAHUI u KOHTPOJISI | BOIPOCHI K BOTIPOCHI K
CaMOCTOSITENIbHOW ~ pabOThI: 3a4ery, 3a4ery,
TECTUPOBAHUE, KOHTP. paboTa, 3aJ1a4um K 3aJ1a4um K
KOJUIOKBHYM, pedepar u Jp. 3a4ery 3a4yery
(He MeHee 2 BHIIOB)
KypcoBas pabora
Buaer MPOMEKYTOYHOI'O
KOHTPOJIS (SKSI;MGH, ;/;qu) sanet Janet
Bcero vacoB no aucuumnianHe 72]72 72[72

B cuydae Heobxo0uUMoCmu UCNOAb306aAHUS 6y’{€6HOM npoyecce YACMUYHO/UCKAIOYUMETbHO
()Z/lcmaHZ/ﬂ/lOHHblx O6pa3060m€ﬂbelX MexXHoN02Ull 8 ma@zuue yepes cjleut yKasvleaemcs

Koauvyecmeo 4Hdacoe pa60mbl

HIIC ¢ obyuarowumucsa 0as

npogedeHus 3aMAmMuil 8

OUCMAHYUOHHOM popmame ¢ NpUMeHeHUeM dIeKMPOHHO20 00YYeHUs.
*yacwol [Ipll no oucyunaune yxkaszviearomes 6 coomeemcemsuu ¢ VI, 6 ciyuae, eciu oucyuniunou
npedyCMOMPEHO GbINOIHEHUe OMOETbHbIX JJIeMeHmMo8 pabom, C8A3aHHbIX ¢ OyOyuell
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npogheccuoHanbHOU 0esimelbHOCHbIO 00YYaArOUUXCS

4.3. Coaep:xanue TUCUMILIMHBI (MoxyJisi). PacnipenesieHue 4acoB 10 TeMaM M BHIaM

y4eOHoi1 padoThI

Bupl yueOHBIX 3aHATHN ®opma
AyIUTOpPHBIE 3aHATHUS Ca | TekyLiero
MO | KOHTPOJIA
JlabGop | 3aHsATHA B | CTO 3HAHUH
HasBanue pa3zienoB u
Bceero [IpakTHyecku | aTOPH | HHTEPAKTH | ATE
TEeM JEeKIH o
€ 3aHATHS, ast BHO b
CEeMUHap pabor dbopme | Had
a pab
ora
Paznen 1. Inddepennmanbupie ypaBHEHHs IEPBOTO MOPSIKA.

YCTHBIN
1.YpaBHeHus c ornpoc,
pa3 e OIUMHUCS 4 1 1 MIPOBEPKA
NIepEMEHHBIMA pereHust

3aj1a4
o CTHBIN
2. JIuneiinble y
nuddepeHnranIbHbIe onpoc,
p 8 2 2 poBepKa
yYpaBHEHHS [IEPBOTO
peLeHus
HOpsI/IKA.
3aja4

YCTHBIN
3. VYpaBHeHue B orpoc,
MTOJTHBIX 4 1 1 MpoBEpKa
muddepeHnmanax. peleHus

3aj1a4

YCTHBIN
4. Teopema orpoc,
CYILLIECTBOBaHUS " 4 1 1 IIPOBEpKa
€/IMHCTBEHHOCTHU pemeHus

3a1a4
CTHBIN
5. VYpaBHeHus, He Y
a3pEeILCHHBIC onpoc,
pasp 8 1 2 npoBEpKa
OTHOCHUTEJIBHO
. pelLeHus
TIPOM3BOTHOM.
3aj1a4
Paznen 2. luddepenninanbuble ypaBHEHUs BBICHIMX MOPSIKOB.
6. YCTHBIH
JuddepenumanbHOro orpoc,
yYpaBHEHHSI N-TO 4 1 1 poBepKa
nopsijika, pereHus
JIOITYCKAFOTIINE 3aja4
NOHWKEHUE MOPSJIKA.
7. Ob6mas Teopus 4 1 1 YCTHBIN
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JIMHEHHOTO ormpoc,
OJIHOPOAHOIO IIPOBEpKa
nuddepeHIaIbHOTO perieHus
YpaBHEHHUS n-ro 3aj1a4
NOpsIKA.
YCTHBIN
orpoc
8. OyHaaMeHTaIbHas poc,
. 4 2 1 1 IIpOBEpKa
CUCTEMA PELICHUH.
pelieHus
3aj1a4
Pazgen 3. CucreMbl OOBIKHOBEHHBIX TU(hEpeHITMANBHBIX YPABHCHHIA.
CTHBIN
9. IlepBble UHTETpAJIbI };n oc
HOPMAaJbHOU CHUCTEMBI poc,
QG epeHIaIbHbIX 4 2 . . NpoBeEpKa
pet] pelieHus
ypaBHEHUH.
3aj1a4
10 . O6mras Teopus YCTHBIN
JIMHEVHBIX OIIpoc,
OJIHOPOJHBIX CUCTEM 4 5 1 1 MpoOBEpKa
yYpaBHEHUH C peueHus
HENPEPBHIBHBIMU 3ajaq
K03 punreHTamu.
YCTHBIN
orpoc
11.XapakTeprcruuec poc,
4 2 1 1 IIpOBEpKa
KO€ ypaBHEHHUE
pelieHus
3aja4
Pasnen 4. Teopust ycTONYMBOCTH U YUCIIEHHBIE METOJIBI.
CTHBIN
12. UccnenoBanue 4
CTOMYMBOCTH onpoc,
Y 10 4 2 2 IIpOBEpKa
pEIIEHNUs 10 IEPBOMY
peleHus
NPUOIMKEHHUIO.
3aj1a4
YCTHBIN
orpoc
13. DOyHKIMA poc,
4 2 1 1 IIPOBEpKa
JIamynosa.
pelieHus
3a/1a4
YCTHBIN
orpoc
14. ITorpemnocts poc,
8 4 2 2 MpOBEpPKA
anmnpoKCUMaluu
peleHus
3aj1a4
NTOI'O 72 36 18 18
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5. COJEPKAHUE JUCHUILIMHBI (MOJY.JISI)

Paznea 1. udPepenuunaibHbie ypaBHEeHUS MEPBOro MOPSAIKA.

Tema 1. UuTerpupoBanme npocrediux a1uddepeHnuanbHbIX YpaBHEHU NePBOro
nopsiaka. Onucanue 3aKOHOB NPUPOAbI B hopme nuddepeHnuanbHeix ypaBHeHHH. OCHOBHBIE
omnpenenenus. ['eomerpuueckas uHrepnperanus aupdepeHIuaIbHOr0 ypaBHEHUs IEPBOTo
MIOPsIZIKA, Pa3PELIEHHOIO0 OTHOCUTENIBHO IPOU3BOAHOM. Meron n3oknuH. Iloctpoenue

T pepeHIMaIbHOr0 YpaBHEHUS 110 00IEeMY PEeLIeHNI0. YPpaBHEHHUS C pa3AeisSoUMUCs
IIEPEMEHHBIMU U IIPUBOMMBIE K HUM. OHOPOIHBIE ypaBHEHUS. Y paBHEHUS, IPUBOAUMBIE K
OJTHOpOJHBIM. JIuHelHble TuddepeHanbHble YpaBHeHUs nepBoro nopsaka. CTpykrypa
00LIero penieHys JMHEHHOro HEOJTHOPOAHOI O ypaBHEHUs. Y paBHeHus bepHymin u Pukkaru.
VYpaBHeHue B noaHbIX Auddepennnanax. [lonsrue nepsoro unrerpana. Marerpupyromumit
MHOKUTENb. [IpHeMbl OTbICKaHUS UHTETPUPYIOIIUX MHOXKHUTEIEH.

Tema 2. TeopeMbl CylIeCTBOBAHUSA U 0CO0bIE TOYKH.

Teopema cymiecTBOBaHUS M €JMHCTBEHHOCTH peleHus TuddepeHInaaIbHOr0 YpaBHEHUS
IIEPBOIO MOPAJKA, PA3PELICHHOIO0 OTHOCUTENIBHO MPOU3BOAHON. [IpuHIMN cokxumaronmx
oTtoOpaxeHuil. MeToJ1 mocieoBaTeNbHbIX NpuOImkeHuid. [Ipogomkenue pemeHus.
HenpepsbiBHas 3aBUcUMOCTS perieHus auddepeHnnanbHoro ypaBHeHUs 0T HadyalbHbIX YCIOBUM
1 oT apameTpoB. [IpocTeie 0coObIe ToukH, UX Kiaccupukanus. OcoObie pereHus.

Tema 3. YpaBHeHUs], He pa3pelieHHbIe OTHOCUTEJIbHO MPOU3BOIHOI.

Juddepennmanbaple ypaBHEHH IEPBOTO MOPSJIKA, HE Pa3pelIeHHbIE OTHOCUTEIHHO
IIPOU3BOJHON. YpaBHEHHUs, HE COACPIKAILUE IBHO HE3ABUCUMON NIEPEMEHHOM, HEU3BECTHOM
¢yHkuuu. YpaBHEeHUE ¢ OTHOPOJHON QyHKIMEH B JeBoi yacTr. OOuuii cirydail BBEICHUS
napamerpa. luddepeHunanbable ypaBHEHUs, pa3pelinMble OTHOCUTENBHO apryMeHTa WK
Hen3BecTHOH (yHkmn. YpasHenus Jlarpanxka u Kiepo. [lonsitie 06 orubarorieii cemericTBa
KpHBBIX. Teopema 00 orubaroieii ceMeiicTBa HHTErpaIbHbIX KPUBBIX. TeopeMa CyliecTBOBaHUs
pemienus quddepeHIMaTbHOr0 YpaBHEHUS IEPBOTO MOPSJIKA, HE Pa3pEIIEeHHOIO0 OTHOCUTEIBHO
MIPOU3BOAHOM.

Paznen 2. ludgdepennnanbHbie ypaBHEHHS BBICIIMX IOPSIAKOB.

Tema 4. luddepenunanbHoe ypaBHeHHE N-T0 MOPSAAKA.

HuddepennmanbHoe ypaBHEHHE N-TO MOPSIKA, Pa3pEIICHHOE OTHOCUTENILHO CTapiien
npon3BogHON. CBeleHUE €ro K HOPMAJIbHOM cucTeMe ypaBHEHHI. TeopeMsbl cyliecTBOBaHUS U
€JUHCTBEHHOCTH, HENIPEPBIBHON 3aBUCUMOCTH PELICHUS HOPMAJIBHON CUCTEMBI OT HaYaJIbHBIX
YCIIOBHMM M OT apameTpoB. TeopeMa CylecTBOBaHNs U €IMHCTBEHHOCTH PEIICHUs YPaBHEHHUS N-
ro MOPAAKA, Pa3pPEIIEHHOIO OTHOCUTENIBHO CTapIlel IPOU3BOIHOM, KaK CIEACTBUE TEOPEMBI
CyILIECTBOBAHUS U €AMHCTBEHHOCTH PEIIEHNs HOPMAJIBHOW CHCTEMBI. YacTHBIE Cllydau
TuQepeHIaIbHOr0 YpaBHEHUS N-TO MOPSAIKa, TOMYCKAIOIUe TOHKEHHE MopsAKa.

Tema S. JInneiinbie 1u¢pgepeHunaIbHOEC YPABHEHHE N-T0 MOPSAAKA.

Teopema cyIiecTBOBaHUS M €JMHCTBEHHOCTH pelleHHsI TMHEeHHOro AuddepeHnnanbHoro
YpaBHEHHUS N-TO MOPsIJIKa C HEMPepbIBHBIMU K03 durrienramu. O0111ast TEOpHS JIMHEHHOTO
0JIHOpOHOTO AU hepeHIInaIbHOro ypaBHeHUs n-ro nopsaka. Onpexaenurens BpoHckoro,
IIpOBepKa He3aBUCUMOCTH perieHnil. dyHnaMmeHnTanbHas cucreMa peuieHuil. CTpykTypa o01ero
peleHus TMHEHHOTo 0JTHOPOJHOTO A depeHnanbsHoro ypaBHeHus. TeopeMsl o
MaKCHUMaJIbHOM YHCJIE JIMHEWHO-HE3aBUCUMBIX PEIIEHUHN U O TOXKJIECTBEHHOCTH YPABHEHUN.
[Toctpoenue nuneitHoro AuddepeHnnanbHOro ypaBHeHH 1Mo GyHIaMeHTanbHOMN cucteme
pemenuii. ®opmyna Jlnysmwisa u ee mpumeHeHre. Criocod MOHNKEHUS TOPSIKA JIMHEHHOTO
OJIHOPOJHOI'O YPAaBHEHUS IIPU U3BECTHOM YaCTHOM PELICHUMU.
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Tema 6. Heognopoansie 1ud¢epeHunaibHOe ypaBHEHUE N-T'O MOPAIKA.

CrtpykTypa 00111ero peieHus JMHEHHOT0 HEOAHOPOJHOTO U dhepeHIINaTFHOTO YPaBHEHUS N-TO
nopsaka. [Ipunuun cyneprno3uuuu. MeTon Bapualvy MPOU3BOJIbHBIX TOCTOSIHHBIX JIJISI
OTBICKaHUs YaCTHOT'O PELICHUsI HEOAHOPOJIHOIO YpaBHEHUs n-ro nopsaaka. @ynkuus ['puna.
JluHeiHOe OTHOPOTHOE YPABHEHHE N-TO MOPSIKA C TOCTOSHHBIMU KOA(DUITUESHTAMH.
OrnepaTopHbIE MHOTOWIEHBI M UX CBOWCTBA. Pa3iokeHne onepaTopHOro MHOro4jieHa Ha
JTUHEHHBIE MHOXUTENU. J[eHiCTBUE OMepaTopHOro MHOTOUYICHA HA TIPOCTEHIIINE (DYHKITHH.
®opmyna cMemeHns. XapakKTepUCTUUYECKUI MHOTOWIEH U XapaKTEPUCTUUECKOE YPAaBHEHHUE.
[ToctpoeHue hyHIaMEHTATBHON CUCTEMBI PEIICHH TMHEHHOTO OJTHOPOJHOTO YPAaBHEHHUS C
MOCTOSTHHBIMU KO3 (UIIMEHTaMH B CITy4Yae MPOCTHIX U KPATHBIX KOPHEH XapaKTepUCTUYECKOTO
MHOTO4WICeHA (EHCTBUTENbHBIX WM KOMILJICKCHBIX ).

Tema 7. JIuHeliHbIe HEOJHOPOAHBbIE N-TO MOPAAKA € MOCTOSAHHLIMH K03QPUuuMeHTAMU.
JluHeiHbIe HEOTHOPOIHBIC YPABHEHUS C TIOCTOSIHHBIMU KO3 dureHTaMu. KBa3unoamHOMEI 1
ux cBoiicTBa. CTpyKTypa 4aCTHOIO pELIEHUs JUHEHHOTO HEOHOPOIHOI'O YPABHEHUS C
MOCTOSTHHBIMH KO3 (OUIIMEHTAMH M KBa3UTIOJIMHOMOM B TIpaBoi yacTu. OmniepaTopHBIiA METOT
OTBICKaHUs YaCTHOT'O PEUICHUsI TAKOI0 ypaBHEHUs. Y paBHeHue Dilnepa. nTerpupoBanue
OJTHOPOJHBIX TMHEHHBIX TU((HEePSHINATBLHBIX YPAaBHEHUH ¢ MOMOIIEI0 PsioB. OThICKaHHE
dbyHIaMeHTalbHOM cUCcTeMBI pellieHnid ypaBHeHuit Diipu u beccens.

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

Tema 8. IlepBble HHTErpabl HOPMAJIbHOM cHcTeMbI AU(epeHIHATbHBIX YPABHEHH.
DOKBHUBAJICHTHOCTh HOPMAJILHON CHCTEMBI N AU PepeHIINATBHBIX YPAaBHEHUH OJJTHOMY
YPaBHEHUIO N-TO MOPSI/IKA, Pa3pelIEHHOMY OTHOCUTENBHO CTapUIeil IPOU3BOAHOM. TeopeMbl o
HETPEPHIBHON 3aBUCHMOCTH U HETIPEPBHIBHOW AU (PPEPEeHIUPYEMOCTH PEIICHUS] HOPMAIBHOM
CHUCTEMBI 110 HayaJlbHbIM YCJIOBHUSAM U 1O napameTpy. [lepBbie MHTErpagbl HOPMaJIbHON CUCTEMBI
Qg depeHraIbHbIX ypaBHeHHH. HeoOXoauMoe 1 J0CTaTouHOe YCIOBUE ISl TOTO, YTOOBI
HenpepbIBHO-IUpdhepeHiupyemas GyHKIMA ObUIa IEpBbIM HHTETPAJIOM HOPMAaJIbHON CHCTEMBI.
Teopema 0 MaKCUMaIbHOM YHCJIE HE3aBUCUMBIX MEPBBIX HHTETPAIOB. DKBUBAJIEHTHOCTD
OTBICKaHMS N HE3aBUCUMBIX MEPBBIX MHTEIPAJIOB IIOCTPOECHUIO OOILEro pelieHus] HOpMalbHOM
cucreMsl. [loHMKEeHHE OPsAKAa HOPMAIBHON CUCTEMBI, €CIIM U3BECTHA YaCTh IIEPBBIX
uHTerpanoB. CummerpuuHas popma cuctemsl 1upHepeHInaNIbHbIX YpaBHEHUI.
Nuterpupyembie komOuHarmu. O01as Teopus JMHEMHBIX OJTHOPOIHBIX CUCTEM
TuddepeHIMaIbHbIX YPaBHEHNUH ¢ HENPepbIBHBIMU KO3 QUIIEHTAMH.

Tema 9. dyHagamMeHTaTbHASA CHCTEMAa PeLICHUH.

[TocTpoenne TMHENHON OJHOPOIHOM CUCTEMBI IO (PYHAAMEHTAILHOU CUCTEME PEIICHUH.
CtpykTypa 00111ero peieHus JUHEeHHON HeOAHOPOAHON CUCTeMbl. MeTo BapuaIuu
IIPOU3BOJIBHBIX TOCTOSIHHBIX JIJI OTBICKAHUS YaCTHOTO PELICHUS TMHENHOW HEOJHOPOJHOU
cucTeMsl. JInHeHbIe 0THOPOIHBIE CUCTEMBI C TOCTOSIHHBIMH KO GHUIIMEHTaAMHU.
XapakTepHuCcTUYeCKOe ypaBHEHNE KaK YpaBHEHNE Ha OThICKaHNE COOCTBEHHBIX 3HAYEHUH U
COOCTBEHHBIX BEKTOPOB MaTpHIIbl CUCTEMbI. BUa pyHaaMeHTaNbHON CHCTEMBI PELIeHUH B
CITy4yae MPOCThIX KOpHEH (AeHCTBUTENBHBIX U KOMILIEKCHBIX). Buja ¢pyHIaMeHTaTIbHON CHCTEMBI
pEILIEeHUH B Cllydasx, KOTJa XapaKTEpUCTUUECKOE YPaBHEHUE UMEET KpaTHbIE KOPHU U
pa3IMyHbIe 3HAYEHUS PAHTa XapaKTEPUCTUYECKOW MAaTpULIbl. MeTO UCKITFOUEHUS [Tt
JMHEWHBIX CUCTEM C MOCTOSHHBIMU KO3 (UIIEHTaMH 00LIeTo BUIA.

Pa3nen 5. Teopusi ycTOMYMBOCTH M YHCJIEHHbIE METO/bI pellleHUs] 00bIKHOBEHHBIX
audPepeHuINAIBHBIX YPABHEHHI.
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Tema 10. YcrToiiuuBOCTH pemieHUus no JISmyHoBYy.
HccnenoBanue ycTOWYMBOCTH pelieHuUs 1o epBoMy npubnmxenuto. dynkuus JlsmyHosa.
Krnaccudukaius Touek moKos.

Tema 11. IlorpemHocTh aNNPOKCUMALMHU H YCTOMYHBOCTH PA3HOCTHOM CXeMBbl.
Merozbl, OCHOBaHHBIE Ha pa3iokeHuu B psj Teinopa. Meronsl Pynre-Kyrra. ¥YeroiunBocts u
cxonuMocTh. OO0CHOBaHKME METO1a DUJiepa B €r0 BRIUUCIUTEILHON YCTOMYMBOCTH

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHATHUI

NoabkowhE

10.

11.
12.

13.

14.

15.

16.

17.

18.

Beenenue. Iloctpoenune nugpdepeHnnaibHOro ypaBHeHUs 0 00IIEMY PELLICHHIO.
YpaBHEHHUs € pa3IeIAOIUMUCS IIEPEMEHHBIMU U IIPUBOJUMBIE K HUM.

OpnHOpoaHbIE ypaBHEHUS. Y pPaBHEHUS, IPUBOAUMBIE K OJTHOPOJHBIM.

JIuneitnsle nudhepeHnuanbHbie YpaBHEHHUS TIEPBOTO MOPSIKA.

VYpaBHeHHE B NOJIHBIX JU(epeHIranax.

MeTto nocie10BaTeNNbHbIX PUOIUKEHUH.

JuddepenunanbHble ypaBHEHUS IEPBOTO MOPSAIKA, HE pa3pellieHHbIE OTHOCUTEIbHO
IIPOU3BOJHOM.

JuddeperunanbHble ypaBHEHUs], pa3peliiMble OTHOCUTENIBHO apryMEeHTa WK
HEM3BECTHON (PYHKITHH.

JuddepenunanbHoe ypaBHEHHE N-T'O HOPSIKA.

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

JIuHeitHOE OJJTHOPOAHOE YpaBHEHHE N-T'O MOPSIKA C TIOCTOSHHBIMU K03 QUITMeHTaMU.
WHTerpupoBaHue 0HOPOIHBIX JUHEHHBIX U (PepeHINaTbHbIX YPaBHEHUH C
ITOMOILBIO PSI/IOB.

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

CucteMbl 0OBIKHOBEHHBIX UG depeHIMaTbHbIX ypaBHeHUH. [1epBbie HHTErpabl
HOpMaJIbHOU cUCTEMBI AU(PPEepeHIINaTbHbIX YPABHEHHH.

dyHnaMeHTanbHasd cucTema peuieHui. Iloctpoenue NMHENHOW OJHOPOAHON CUCTEMBI
1o GyHIaMEHTAIbHON CUCTEME PEIICHHI

@dyHaMeHTallbHAs CUCTEMa pelleHui. JINHeTHbIE OAHOPOAHBIE CUCTEMBI C
MIOCTOSIHHBIMH KO3 pULIeHTaMU.

YceroitunBocTs pemienus 1o JismnyHoBy. MccnenoBanue yCTOMUNBOCTH PELLIEHUS 110
MIEpBOMY MPUOIHKEHUIO.

Oynkius Jisnynosa. Kinaccudukanus Touek nokos. [lorpenHocTs anmpoKcuManuu 1
YCTOMYMBOCTh PA3HOCTHOW CXEMBI.

7. JABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Jlannslit BuJ paboThl HE IPETYCMOTPEH YUE€OHBIM IJIAHOM.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

Brinonnenue KypcoBbIx paboT 1 peepaToB He MPeayCMOTPEHO YUEOHBIM IIJIaHOM.

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

1. Iuddepenumnansabie ypaBHeHHS | TOpsaka — OJHOPOJHBIC, JIMHEWHBIC, B TOJHBIX
muddepennmranax.

2. JluneiHble OHOPOIHBIC M HEOHOPOAHBIE TU(depeHIIaTbHbIC YpaBHEHUS.

3. Cuctembl nudepeHIHATbHBIX YPaBHCHUM.

4. KomOuHaTOpHBIE 33/1a4H.

9. IEPEYEHD BOITPOCOB K 3AYETY

1. 3apgaum, mnpuBomsmme K AuddepeHUMANbHBIM — ypaBHEHUSM —  (HU3MYECKUE U
reOMETPHUECKUE 3a/1a4H.

[TocTtpoenue nosus HanpaBiaeHU. MeTOT U30KIIUH.
Mertopa uccnenoBaHust CBOMCTB peleHus AU PpepeHInanbHOr0 ypaBHEHMS .
Huddepennnanspapie ypaBHeHHS |-Tr0 OpsiaKa.
VYpaBHEHUS ¢ pa3IeNAIOIUMUCS IEPEMEHHBIMHU U IPUBOASIINECS K HUM.
Opnoponnbie nuddepeHnmanbHbie YypaBHEHUST 1-TO TOpsAKa W TPUBOIAIIMECS K HUM.
HpOBepKa Ha 0co0ble perIeHus.

7. Jluneiinvie tuddepeHnnanbupie ypaBHeHus 1-To mopsaka.

8. Merton Jlarpanrka Bapuaiuy Mpou3BOIbLHOM IMOCTOSHHOM.

9. Merox bepuymmm. YpaBHenus bepryim.
10. YpaBHenus B noisbix auddepenunanax. Muterpupyrouuii MHoxkuUTeb. [IpoBepka ycnoBus
nostHOTO MU depenimaa.

11. Cs3b pemienus quddepeHnnansHoro ypaBHeHus ¢ koddduuuentamu nuddepeHmaibHoro
yYpaBHEHHS.

12. VnrterpupoBaHue ypaBHEHUH, pa3pelaeMbIX OTHOCUTEIIBHO TPOU3BOIHOM.

13. YpaBuenwus Jlarpanxa.

14. VYpasuenus Knepo. Ocobble pemenus ypasaenus Kiepo.

15. JluddepenunanbHple  ypaBHEHHsS  BbICIIUMX  HOpsAakoB.  [loHMkeHue — mopsiika
TuddepeHIaIbHbIX YpaBHEHUH.
16. Opnnoponusie nuHEHHBIE auddepeHnnanbHbie ypaBHeHHs. JIMHEHHas 3aBHCHMOCTH U
He3aBUCUMOCTb cucteM ¢pyHkuuid. [Toctpoenue onpeaenurens Bponckoro.
17. ®ynnameHTalIbHBIE CUCTEMBI PEIIEHUH OJTHOPOAHBIX JTUHEHHBIX U depeHIInaTbHbIX
ypaBHeHM. IHTerpupoBaHue OJHOPOAHBIX JIMHEHHBIX qU(epeHIINaIbHbIX YPaBHEHUH C
HOCTOSIHHBIMU K03 purimeHTamu.
18. TlocTpoenune GpyHIaMEHTAIBFHBIX CUCTEM PEIICHUH OJHOPOIHBIX JIMHEHHBIX
TuddepeHIraIbHbIX YpaBHEHUH.
19. MHTerpupoBanme 0HOPOTHBIX JHHEHHBIX TU(PPEPEHIHATBHBIX C TTOCTOSHHBIMU
ko3P unrenTamMu. XapakTepucTUYeCcKoe ypaBHEeHUE. XapaKTepUCTUUECKUNH MHOTOUJIEH.
Crny4an IpOCTBIX ¥ KPaTHBIX KOPHEH.
20. HeogHopoausle nuHelHble AuddepeHnnanbHble ypaBHEHHUS.
21. Metoz Bapranuy MpOU3BOIBHBIX TOCTOSIHHBIX JIJISI PEIIEHUS] HEOTHOPOIHBIX JTMHEHHBIX
muddepeHIraIbHbIX YpaBHEHUH.
22. VHTerpupoBaHue HEOJHOPOAHBIX JIMHEHHBIX AH(epeHInaTbHbIX YpaBHEHUH

C MOCTOSTHHBIMH KO3 (GHUIIMEHTAMH U CTIeUAIbHON IPAaBOH YacThiO B BUI€ MHOT'OUJICHA.
23. Cucremsl nuddepeHImanibHbIX ypaBHEHUH. Pa3TudHbIe BUIBI 3aITUCH. METO T CBEICHUS
cucteMbl AU depeHInanbHbIX YPaBHEHUH K OTHOMY YPAaBHEHHIO.
24. CucTeMbl OTHOPOIHBIX JIMHEWHBIX auddepeHInanbHbIX ypaBHEeHNH. BekTopHO-MaTpudHas
3anuck 3a1a4n Komm.

RGN
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25. Omnpenenurens BpoHnckoro. @yHpaMeHTaIbHbIE CUCTEMBI PEIICHUI CUCTEMbI OHOPOIHBIX
JMHEHHBIX TU(QepeHIINATbHBIX YPAaBHEHUI.
26. OOmee pemnieHrne CUCTEM HEOTHOPOIHBIX TMHEHHBIX TU(PEpeHIINATbHBIX YPaBHEHUH.
Mertop BapHayi MpOU3BOJIBHBIX MOCTOSHHBIX JUIS CHCTEM HEOIHOPOIHBIX JIMHEHHBIX

muddepeHmanbHbIX ypaBHeHuid. Haxoxaenne marpunbsl Kormm.

27. VHTerpupoBaHue CUCTEM OJHOPOIHBIX JTMHEHHBIX AU epeHnanbHbIX YpaBHEHUH €
NOCTOSIHHBIMU K03(p(PULIMEHTaMHU — CITydau MPOCTHIX U KPATHBIX KOPHEH.

10. CAMOCTOSATEJIBHASL PABOTA OBYUYAIOLIUXCSA

Ha3sBanue pasjeson Bua camocTosTeIbHOM PadOTHI Oo0beM B dopma
H TeM (npopabomka yueonozo mamepuana, gacax KOHTPOJIsI
peuienue 3aoau, pepepam, 00K1ao, (nposepka

KOHmMpOvHaAA padoma, n0020Mo6Ka pewienus 3aoau,

K coaue 3auema, IK3ameHna u op.) pedepama u
op.)
Pazzien 1. JluddepeHnmanpaple ypaBHEHHS IIEPBOTO MOPSIKA.
1.VpaBHeHus ¢ | [IpopaboTka yueOHOro MaTepuana, YCTHBII OMpoc,
pa3AeNAIOIHMHCS penreHne 3agad, NOAroToBKa K caade 4 IIpOBEpKa
MNEPEMCHHBIMHU 3a4yerTa. peHIGHI/ISI 3aaa4
2. Jlnneiinbie IIpopaboTka yueOHOro Marepuana, YCTHBII onpoc,
mabdepentmanbHbe pellieHre 3aaa4, MOJArOTOBKA K cliaye 4 IIPOBEpKa
YpaBHEHHUS [IEPBOTO — peleH s 3a1a4
HOpsLIKA.
3. YpaBHeHue B NOJHBIX quddepeHnmanax.

[TIpopaboTka ydeOHOTO MaTepuana, YCTHBIN OMpoc,
4.Teopema pemeHre 3aga4, MOATOTOBKA K clave IIPOBEpKa
CYIIECTBOBAHHUS ¥ | 3aqera. 4 penieHus 3ajad,
CAUMHCTBCHHOCTH KOHTpOJ'IBHaH

pabota
5. YpaBHeHwHs, HE
pa3pelieHHbIe
OTHOCHUTCJIBbHO
MIPOU3BOJHOM.

Pazzen 2. lnddepeHnnanbable ypaBHEHUS BBICHINX MOPSIIKOB.

6. IuddepeniuansHOro

YCTHBIH OIIPOC,

[IpopaboTtka y4yebHOrO Marepuana, IpOBEpKa
ABHCHUSA N-TO

P pelrenre  3aga4d, MOATOTOBKa K 4 pemcHus 3a1a4,
nopsaka, 101yCKaromme o KOHTpOJ'[LHa;I
HOHMKeHUE TIOpSIKA. KOHTPOJILHOM paboTe, MOATOTOBKa K :

c/laye 3ayera. pabora
7. Obmas  Teopus | [I[popaboTka y4eOHOro MaTepHaa, YCTHBIH o11poc,
JTHHCHHOTO pelieHWe  3a1a4, IMOATOTOBKA K IpoBepka
OJJHOPOAHOI'O )
ool KOHTPOJIbHOM paboTe, MOATOTOBKa K 4 pemeHus 3ana4,
b depeHIaILHOTO KOHTDOMLHEAT
ypaBHEHHS n-ro | cllade 3adera. :

a00Ta

OPSIIKA. p

8. dyHnameHTanbHAsS
CUCTEMA PELICHUH.

Paznien 3. CucTeMbl OOBIKHOBEHHBIX JU((QepeHIMaTbHbIX YPaBHEHUH.
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[IpopaboTka ydeOHOTO MaTepuana, YCTHBIN OIpoC,
peumieHue  3amady, IOATOTOBKA K NpOBEpKa
KOHTPOJILHOM paboTe, MOATrOTOBKA K 4 peHICHIA 38113,
claue 3a4era. KOHTpPOJIbHAA
pabora
10 . O6uias Teopus [IpopaboTka yueOHOTO MaTepHaa,
JIMHCHUHBbIX H HbIX
© OHOPO pelileHue 3a/1a4, HOArOTOBKA K
CHUCTEM YpPABHCHHUU C o 6
HeTIpEpHIBHBIMI KOHTPOJIbHOM paboTe, MOJAroTOBKa K yermmii ompoc
K03 HIIenTamu. caaye 3a4yeTa. 1poBepKa ’
[IpopaboTka ydeOHOTO MaTepuana, pelleHHs 38124
11.XapakrepucTuyeckoe pemecHue  3aaa4, IOArOTOBKa K
YpaBHEHHE KOHTPOJIBHON paboTe, MOJITOTOBKA K
cJayve 3avera.
[IpopaboTka y4yeOHOro Marepuana, YCTHBIH OMpoc,
9. IlepBrle WHTETpPAIHI TpoBepKa
Hopmarsholi  crcrempr | PEIICHHE  3a7ad,  IOATOTOBKA K A
MG bepeHIHaTEHEIX KOHTPOJIbHOH paboTe, MOATrOTOBKa K pelieHus 3a1a4,
YPaBHEHHI. clade 3a4eTa. KOHTPOJIbHAA
pabota
Bcero 18
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11. YYEBHO-METOJAUYECKOE U MTHOOPMALIMOHHOE OBECIIEYEHUE
TACHATITAHBI

a) CniucoK peKoMeHyeMoil JTuTepaTypsbl
OCHOBHAaf:

1.1. Boposckux, A. B. luddepenunansupie ypaBHeHus B 2 4. YacTp | : y4eOHUK U

NpakTUKyM Uit By30B / A. B. Boposckux, A. 1. IlepoB. — 3-e uzn., nepepad. u gom. —

Mocksa : M3natenbctBo FOpaiit, 2023. — 327 c¢. — (Bsicmiee obpa3oBanue). —

ISBN 978-5-534-01777-9. — Texkcr : anekTpoHHbIN // OOpazoBarenbHas miaTgopma

IOpaiir [caiit]. — URL.: https://urait.ru/bcode/512338

1.2. boposckux, A. B. Tuddepennmansasie ypaBHeHus B 2 4. YacTp 2 : y4eOHUK U

npakTUKyMm J1s By30B / A. B. bopoBckux, A. U. IlepoB. — 3-¢ u3x., mepepad. u gom. —

Mockga : U3natensctBo FOpaiit, 2023. — 274 ¢. — (Bricuiee oOpa3oBanue). —

ISBN 978-5-534-02097-7. — Texkcr : anekTpoHHbIN // OOpazoBaTenbHas miatgopma

IOpaiir [caiit]. — URL: https://urait.ru/bcode/512988

2. Tucun, B. B. JluckpeTHas MareMaTHKa : y4eOHHUK U MPAKTUKYM JJIsl By30B /

B. b. I'ncun. — 2-e usn., nepepad. u gon. — Mocksa : M3narensctBo HOpaiit, 2023. —

468 c. — (Bricmee oopazoanue). — ISBN 978-5-534-16763-4. — Tekcr :

atekTpoHHbIH // Obpa3oBatenbHas iardopma FOpaiit [caidt]. —

URL.: https://urait.ru/bcode/531659

3. Myparosa, T. B. luddepeHunansabie ypaBHEHUS ;| YYCOHUK U MPAKTUKYM IS

By30B / T. B. MyparoBa. — Mockga : M3natensctBo FOpaiit, 2023. — 435 c. —

(Boicmiee oopazoBanne). — ISBN 978-5-534-01456-3. — TekcT : 3eKTpOHHBIN //

Oo6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/510931
JIOTIOJTHUTEeIbHAS JIUTEpaTypa

1. Acxabos, C. H. luddepennmanbubie ypaBHEHHsI B YIPaXXHEHUSAX U 3a[a4ax : yueOHoe
nocobue / C. H. Acxab6os, X. C. TapamoBa. — I'poznsrii : UT'TIY, 2018. — 130 ¢c. —
Texcrt : anexTpoHHbIH // Jlanb : anekTpoHHO-OubmoTeuHas cucrema. — URL:
https://e.lanbook.com/book/139414

2. baspuH, U. U. JluckperHas MaTemaruka. Y 4eOHUK U 3aJaUHHK : JUIS BY30B /

. . baBpun. — Mocksa : U3marensctBo KOpaiit, 2023. — 193 ¢. — (Bricmee
obpazoBanue). — ISBN 978-5-534-07065-1. — TekcT : 31€KTPOHHBIH //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/511261

3. Tapanuukos, 1O. B. JluckperHas maTtemaruka. 3alauHuK : yueOHOe mocobue uis By30B /
1O. B. TapannukoB. — MockBsa : M3natensctBo FOpaiit, 2023. — 385 c¢. — (Bricmee
obpaszoBanue). — ISBN 978-5-534-01180-7. — TekcT : 31€KTPOHHBIH //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/511496

y4eOHO-MeTOoAuYeCcKAasl JIuTepaTypa:

1. BenmbmucoBa C.JI. MeToanueckue ykazaHusl i1 CAMOCTOSATENIbHON pabOThI CTYIEHTOB
no aucuuiuinHe «/{nddepeninanbapie ypaBHEHUS U TUCKPETHAs MaTeMaTUKay s
CTYJEHTOB 2 Kypca HHKeHepHO-(u3nueckoro ¢akynbrera BbIcCOKkuX TexHosoruii / C. JI.
Benbemucora, E. B. Koxxemskuna, /[. A. Tumkaesa; Yal'Y, UOOBT. - YabsHOBCK
:Vary, 2019. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/6246

CoracoBano: y
Benymuii cnermmanuct OOII Hb Yal'Y  / YUameeBa A.®. / if""‘/W / 2023 1.

(JomxHOCTh paOOTHHKA HAYYHOH OUOIHOTEKH) (®UO) (moaruce) (mara)
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MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouas mporpamma no aucnuiuinHe «Juddepenenuansasie ypaBHSHUS X
JIMCKPETHAsl MATEMAaTHKa

0) [IporpammHoe o0ecnieueHue
1. OC Microsoft Windows
2. Microsoft OfficeStd 2016 RUS

3. «MoiiO¢uc CtangapTHBIN»

B) I[Ipodeccuonanbubie 0a3b1 JAHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE CHCTEMBI

1. D/1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. Iudposoii obpazoBatenbHbi pecypc I[PRsmart : snexTpoHHO-OMOIMOTEUHAS
cucrema : caiir / OOO Kowmnanms «Ai#t Ilm Ap Menumay». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: Juist 3aperucTpup. IoJjib3oBarencit. - Tekcr :
3JIEKTPOHHBIMN.

1.2. O6pasoarensbhas miargopma IOPAWT : 06pa3oBaTesbHblil pecype, MeKTPOHHAs
oubnmorexa : caiit / OO0 DyekTpoHHOE M31aTeIbeTBO «FOPAWTY». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum noctyma: ajst 3aperucTpup. mob3oBarenei. - TeKCT : 3IeKTPOHHbIH.

1.3. basa manHbIX «2nekTpoHHas ouommoreka Texandeckoro BY3a (ObC «KoHcynbranT
CTYACHTA») : AJIEKTPOHHO-OMOMoTeuHast cucrema : caiit / OOO «[lomutexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pnocrtyma: s
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpaua. DNEeKTpOHHAs MeIMIIMHCKas OnbmuoTeka : 0a3za JaHHBIX : CalT /
OOO «Bebicmias 1mIKoJIa OpraHU3allid M YOpaBJI€HUS 3apaBoOXpaHeHUeM-KoMIuieKCHbIM
MEIUIUHCKUI KoHcanTuHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTyMa: JIJIsl 3apPETUCTPUP. Mosib3oBaresneil. — TeKCT : AIeKTPOHHBIM.

1.5. bonbmias MeauinHCcKas OMOTUOTEKA : AJIEKTPOHHO-OMOIMOTEYHAs! CHCTEMa © CauT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexwum
JIOCTyNa: JJIsl 3apETUCTPHP. MOJIb30BaTeNeh. — TEKCT : JJIEKTPOHHBIN.

1.6. OBC Jlanp : snekTpoHHO-OMOMMOTeuHast cuctema : cakt / OO0 DbC «Jlaupy. —

Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum mocrtyna: s 3aperucTpup.

nosb30BaTenen. — TeKCT : 2IIEKTPOHHBIN.

1.7. BBC Znanium.com :351eKTpOHHO-0MOIMOTEeYHasA cuctema : caiit / OO0 «3HaHHYMY. -
Mocksa, [2023]. - URL: http://znanium.com . — Pexum gocTyma : Ui 3aperucTpup.
MOJIb30BaTeNe. - TEKCT : JIIEKTPOHHBIM.

2. KoncyasTtaurIliaroc [DnekTpoHHEIN pecypc]: cpaBouHas mpaBoBas cuctema. / OO0
«Koncynprant [1mtocy - Dnexrpon.nas. - Mocksa :Koncynbrantllnroc, [2023].

3. Ba3bl JaHHBIX NEPHOTUYECKUX W3TAHMIL:
3.1. eLIBRARY.RU: nayunas snektponHas OuOmmoreka : caiit / OOO «Hayunas
OnekTponHas bubnuoteka». — Mockga, [2023]. — URL: http://elibrary.ru. — Pesxum mocryma :

JUIL aBTOPH3. MOJIb30BaTeNe. — TeKCT : AIeKTPOHHBIHN

3.2. DnextponHas 6ubnmoreka «M3narensckoro noma «I'pedennukoB» (Grebinnikon) :
anektpoHHass Oubmmoreka / OOO W]l «I'pebennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyma : Ui aBTOpH3. TOJIb30BaTENEH.
— TeKCT : PIEeKTPOHHBIN.

4. @enepanbHasi rocyaapcrpeHHasi uHpopmamuoHHass cucremMa «HaunumoHanbHast
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3JIeKTPOHHAsI OMOJIMOTEeKa»: dJIeKTpoHHas Oubnoreka : caiit / ®I'BY PI'b. — Mockaa, [2023].
— URL:https://H36.pd. — Pexxum moctyna : ajis mosib3oBaTeneil HayaHoi OubanoTeku. — Teker :
3JIEKTPOHHBIMN.

5. Poccuiickoe oOpa3zoBanue: ¢enepanbhbiii mopran / yapenurenb OIAY «DULTO». —
URL: http://www.edu.ru. — TekcT : 3IeKTPOHHBIH.

6. OuaexkrponHas OumOamoreynass cucrema Yal'V : wmoagyiab «DIeKTpOHHas
oubnuoTexa» ABUC  Mera-IIPO / OOO  «[ara Dxcmpecc». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum moctyma : [yist mojib30BaTesieii Hay4HOW OMOIMOTEKH. —

TeKCT : AIEKTPOHHBIH.
CornacoeaHo: "
| /
" /
Humenep seayviinii ! Hlvpenko 1O.B. ! E: L AL /

Jlosnoet corpyanuka YHTT P NG, ) ST

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI:
AyauTtopun Juisi IPOBEICHHUS JIEKIIUN, CEMUHAPCKUX 3aHATHH, JUUIS IPOBEICHUS TEKYILETO

KOHTPOJIA U HpOMC)KyTO‘-IHOI\/JI aTTeCTallu, I'pyIIOBLIX U HHAWNBUAYAJIbHBIX KOHCYJIBTaIII/Iﬁ.

AyIuTopuH YKOMIUIEKTOBAaHbI CIELUATU3UPOBAHHONM MeOenblo, Y4eOHOHW JOCKOM.
[Tomemenust A  CaMOCTOSATENBHOW pabOTBl  OCHAIIEHBI KOMIBIOTEPHOH TEXHHKOW C
BO3MOYKHOCTBIO MOJKIIIOUEHUSI K ceTH «/HTepHeT» u o0ecreyeHneM J0CTyma K 3JIEKTPOHHON
MH(ppOMaAIIMOHHO-00PA30BATEIBHOM Cpeie, TEKTPOHHO-OUOIMOTEUHOM CUCTEME.

13. CHEMAJIBHBIE YCJIOBUSA JJ51 OBYYAROIIIUXCSA C OTPAHUYEHHBIMU
BO3MOXKHOCTSMMHA 310POBbS
B cnyuae wneoOxoaummocTH, OOyYarONIMMCS U3 4YHCIA JHUI C OTPaHUYECHHBIMHU

BO3MOXHOCTSIMHM 3JI0pOBbsl (IO 3asBJICHUI0 OOYYarOILErocs) MOTYT IpEeAJaraTbCsl OJHU W3
CIEIYIOIIMX BApUAHTOB BOCHPHUATHS HWHPOPMAMU C YYETOM UX HMHIAWBUIYaJIbHBIX
NcUXo(U3NIECKUX 0COOEHHOCTEN:

— JUIsl TUL C HAPYLLIEHUSIMU 3pEHUS: B IEYaTHON (popMe yBEIMUEHHBIM LIPUPTOM; B popme
AJIEKTPOHHOTO JIOKyMEHTa; B (opme ayauodaiina (mepeBosl ydeOHbIX MaTepHalioB B
aynuodopmar); B medatHoil (opme Ha s3bike bpaiins; MHIUMBHIyadbHBIE KOHCYJIbTAlUM C
IpUBJIEYEHHEM TU(DIIOCYpI0TIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHNUS U KOHCYJIbTAINH;

— AU JMI C HapyLIeHUsMH ciyxa: B me4yaTHoil ¢opme; B (opme 3IeKTpOHHOTO
JIOKYMEHTa; BUAeoMaTepHalbl C CYOTUTPaMu; MHIMBUAYaJIbHbIE KOHCYJIBTALMH C IIPUBIICYEHUEM
CYpAONEPEBOIUNKA; MHANBUIyaJIbHBIE 3a/1aHUS U KOHCYJIbTALlUU;

— 0 JUI ¢ HapyUIeHUSMHU OIOpPHO-ABHraTEeIbHOIO ammapara: B NedaTHo ¢opme; B
dbopMe >IEKTPOHHOTO [OKyMeHTa; B (opme aynuodaiina; WHAUBUAyaJbHbIE 3aJaHUs U
KOHCYJIbTallNH.

/

;/’/‘
Pa3paboTrunk % _ Crapuuit npenonasarens Koxxemskuna E.B.
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