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1 Heau u 3a7a4u y4eOHOM QM CUMILINHBI

enpto aucuumnuabl  «/uddepenimanbaple W pa3sHOCTHBICE YPAaBHCHHS»  SIBIISCTCS
dbopMupoBaHue y OyAylIuX CHEIHAIMCTOB 3HAHUM M YMEHHS NMPUMEHATH IuddepeHranbHble 1
Pa3HOCTHBIE YpPaBHEHHUS IMPU aHAIW3E U YIPABICHUH COBPEMEHHBIMU TEXHMUYECKHUMHU CHCTEMaMH,
OCBOCHME METOJI0OB MAaTE€MaTUYECKOr0 MOJECIMPOBAHUS M aHAIW3a TEXHUYECKUX CHCTEM H

CHUTI'HAJIOB.

OcHoBHas 3anaya kypca «/luddepeHunanbibie 1 pa3HOCTHBIE YPaBHEHHS» 3aKJIIOYAETCs B
pa3BUTUU y CTYJICHTOB COBPEMEHHBIX ()OpPM MATEMATHYECKOTO MBIIUICHUS, YMEHUS CTaBUTh U
pelaTh CJI0KHbIE HHKEHEPHbIE 3a[aui, BO3HUKAIOIIKE B IPO(HECCHOHATBHON MTPaKTHKE.

2 Tp660BaHI/Iﬂ K pe3yJibTarTaM 0CBOCHUA TUCHUIIINHBI

[Tponecc n3yyeHus UCUUIUIMHBI HAIIPaBJIeH Ha POpPMUPOBAHHE CIIETYIONINX KOMITETECHIIHNA:
OIIK-1 — cnocoGeH MpUMEeHATh €CTECTBEHHOHAYUYHbIE M OOLICHHKEHEPHbIE 3HAHUS, METO/IbI

MaTEMaTH4YCCKOI'O

aHaJIu3a W MOACIUPOBAHMA,

UCCIIeI0BaHMs B IPO(HECCUOHATILHOMN 1E€ATEIbHOCTH.
[Inanupyemble pe3ynbTaTbl OOy4Y€HUS 0PU H3YYEHUHM JUCLUIUIMHBI, COOTHECEHHbIE C
IUTAHUPYEMBIMH Pe3yJIbTaTaMH OCBOEHUS 00pa30BaTeIbHOM NMPOrpaMMBbl, IPEICTaBICHbI B TaOIMILIE.

TCOPCTUICCKOTO U

OKCIICPUMCHTAJIBHOT'O

Tabmuna — Ilmanupyemble pe3ysiabTaThl OOy4YeHHS TPH  HU3YYCHHHM JUCLMILIUHBI,
COOTHECEHHBIE C YCTAaHOBJICHHBIMH B IporpamMme OakajaBpuaTa HHIUKATOPAMH JTOCTHIKCHUS
KOMIIETEHIIN I
Kon [Inanupyemslie Kon n naumenosanue | [Imanupyemsiii Kon
KOMIIETEHIIMH | pe3yJIbTaThbl WHJMKaTOopa pe3ynbTaT 0O0y4YeHHs | ToKa3aTes

OCBOCHMS JOCTH>KEHU I 10 TMCLMIUINHE OCBOCHMS
o0pa3oBaTenbHOI
IIPOTrpaMMBbI
OIIK-1 Cnocoben HUI-1 onk-1 3HaTh:
IIPUMEHSATH 3Haer OCHOBBI | — OCHOBBI BBICHIEH 3(0OIIK-1)1
€CTECCTBEHHOHAYUYHBI | BBICUICH MAaTeMaTUKH, | MAaTEMATHUKH,
e u | pusmkwy, OCHOBBI | (PU3HKH, OCHOBBI
OOIIENH)KEHEPHBbIE | BBIYMCIUTEIBHOM BBIYKCIIUTEIILHON
3HaHUA, METO/bI | TEXHUKHU U | TEXHUKH U
MaTeMaTU4eCKOro IIPOrpaMMHUPOBaHUS IIPOTPaMMUPOBAHUH.
aHajmsa u | U]1-2 onk-1 YMmerh:
MOJECIIMPOBaHNUA, VYmeer pemarp | — pemarb Y(OIIK-1)1
TCOPETUYCCKOI0 M | cTaHAapPTHEIE CTaHJapTHBIC
OKCIEPUMEHTAIIBHOT | mpodecCHOHATBHBIC npodecCuoHATbHBIC
O HCCICAOBAaHHA B | 3amayu C | 3aga4d C
npoheCCHOHATILHOM IIPUMCHCHUEM IPUMEHCHUEM
ACATCIIBHOCTH. €CTCCTBCHHOHAYYHBIX | €CTECTBCHHOHAYYHBI
U 0O0IIe-UHKEHEPHBIX | X U o0IIIe-
3HaHUH, METOJIOB | MHXKCHEPHBIX
MaTeMaTH4eCKOro 3HaHUH, METOJI0B
aHanusa U | MaTeMaTHu4ecKoro
MOJEJIIMPOBAHUS aHanu3a u
MOJEJIIMPOBAHHS.
NJI-3 onk-1 Baanern:
Bnaneer  HaBblKamu | — HaBBIKAMH B(OIIK-1)1
TEOPETHYECKOTO U | TEOPETHUYECKOTO U
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AKCIIEPUMEHTAILHOTO | AKCIIEPUMEHTAIBLHOTO
WCCIICIOBaHHS WCCIICIOBAHHS
00BEKTOB 00BEKTOB
npodecCuoHAIbHON npodeccuoHaTbHON
JIESTEIILHOCTH. JESTEIIbHOCTH.

3 MecTO IMCHUIVIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM POrpaMMBbl

YueOnass gucruiuimHa «JluddepeHnmanpaple W pa3HOCTHBIC YPaBHEHUS»  SIBISICTCS
00s3aTeNnbHOM AMCUMIUIMHON, ee u3ydeHue Oaszupyercs Ha Kypce «Ainredpa U TeOMETpHUs»,
«MaTreMaTHYECKUI aHan3.

TeopeTnueckre 3HaAHUS U MPAKTUYECKHE HABBIKU, C(HOPMUPOBAHHBIE Y CTYJIEHTOB B IIpOLIecce
U3Y4YeHUS AUCHUILINHBL  «JluddepeHnnansapile W Pa3sHOCTHBIC  ypaBHEHUSA»,  SBISIOTCA
HEOOXOUMBIMHU NP U3YUYCHHUH CTIEUHATbHBIX TUCIUIUINH.

4 ConepskaHue QM CHUANINHBI
4.1 Temamuueckuit nian OUCUUNIUHDL
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Tema 1 «OcHOBHbIE TIOHATUS © | [ 3 1 2 4 |Ompoc,
OTIpeIeIeHUs » pelieHue
3a1a4
Tema 2 «Aunddepenunanpueie | 7 3 1 2 4 |Omnpoc,
YPaBHEHHS  C  Pa3JeNSAIOIUMUCS perieHue
TIEPEMEHHBIMI 3a1a4
Tema 3 «Onnopoansie | 9 5 1 4 4 |Ompoc,
muddepeHIManbHbIe YpaBHEHUS» peuenue
3a1a4
Tema 4 «Jluneitapie | 9 5 1 4 4 |Ompoc,
TuddepeHIaIbHble YpaBHEHUS perieHue
3a1a4
Tema 5 «Anddepenunansusie | 7 3 1 2 4 |Ompoc,
ypaBHEHHS B TIOJTHBIX pereHue
b depeHmanax» 3a7a4




1 2 3 4 5 6 7 8 9
Tema 6 «uddepennmanpupie | 8 3 1 2 5 |Ompoc,
ypaBHEHHS HE paspermmeie perieHue
OTHOCHUTEIILHO IPOU3BOTHON 3a/1a4y
(ypaBuenust Knepo u Jlarpanxa)»
Tema 7 «Anddepenunansueie | 8 3 1 2 5 |Omnpoc,
YPaBHEHHUS BBICIIUX MOPSAKOB pelieHue
3a1a4
Tema 8 «JluneitHple omHOpOAHBIC | 8 3 1 2 5  |Omnpoc,
muddepeHIanbHbIe ypaBHEHUS pelieHue
BBICIIIUX TTOPSIAKOBY 3a1a4
Tema 9 «JIuneitnple Heomnoponubie | 10 | 5 1 4 5 |Ompoc,
YPaBHECHHUS» peuieHue
3a/1a4y
Tema 10 «[Ipunoxxenue | 8 3 1 2 5 |Omnpoc,
muddepeHIaTbHBIX yPaBHEHUI pelieHue
3a1a4
Tema 11 «Unrerpuposanue | 9 4 2 2 5 |Ompoc,
mudQepeHInaIbHbBIX  YpaBHEHHH C pelieHue
MIOMOIIBIO PSIOB. Cucremsl 3amad,
Qg epeHInaIbHbIX YPaBHEHUN KOHTPOJIbHAS
pabora
Tema 12 «Pa3HocTHBIE ypaBHeHHS. | 9 4 2 2 5 |Omnpoc,
JlunHeiiHbIe pa3HOCTHBIC YPAaBHEHUS pelieHue
3a1a4
Tema 13 «Cucremsl pa3HOCTHBIX | 9 4 2 2 5 |Ompoc,
ypaBHEHUI» peurenue
3a/1a4
3aueT ¢ OIEeHKOI
Bcero 108 | 48 | 16 | 32 60
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1 2 3 4 5 6 7 8 9
Tema 2 «Jluddepenunanbapie 8 |1 1 7 Ompoc,
YPaBHEHHS C Pa3ICIAIONUMUCS pelieHue
HEpPEMEHHBIMI 3aja4
Tema 3 «OgHOpOIHBIE 8 8 Ompoc,
T depeHIanbHble YpaBHEHUS peleHue
3agad
Tewma 4 «JIunelinpie 8 |1 1 7 Ompoc,
I depeHIanbHble YpaBHEHUS peleHue
3agad
Tema 5 «Jluddepenunanbupie 7 7 Ompoc,
YpaBHEHHS B MOJTHBIX pelieHue
nuddepeHmmanax» 3a/1a4
Tema 6 «/luddepennmansasie 7 7 Omnpoc,
YpaBHEHMsI HE pa3perumMble peleHue
OTHOCHTEJIBHO ITPOU3BOIHOM 3ama4
(ypaBuenust Knepo u Jlarpanxka)»
Tema 7 «/Iuddepennmansasie 9 1 1 8 |Ompoc,
YPaBHEHMsI BBICIIUX HOPSIIKOBY» peleHue
3amad
Tema 8 «JIuneliHbie OHOPOIHBIC 9 1 1 8 |Ompoc,
Qg depeHraIbHbIe ypaBHEHHS pelieHue
BBICUIMX HOPSIIKOBY 3ajga4
Tema 9 «JIuHelHbIE HEOJHOPOIHBIE 8 1 1 7 |Omnpoc,
YpaBHEHUI» peleHue
3amad
Tema 10 «IIpunoxenune 9 1 1 8 |Ompoc,
muddepeHIaTbHBIX YpaBHEHUI» peuieHue
3ajgad
Tema 11 «HTErpHpoBanue 8 8 |Ompoc,
T depeHIMaTbHBIX YpaBHEHUH C peuieHue
HOMOILBIO PsiIoB. CHCTEMBI 3a1a4
T depeHIMaTbHBIX YpaBHEHUI»
Tema 12 «Pa3HOCTHBIE ypaBHEHMUS. 8 1 7 |Ompoc,
JInHeliHbIE pa3HOCTHBIC YPABHEHUS» pelieHue
3ajgad
Tema 13 «CucteMbl pa3HOCTHBIX 7 7 |Omnpoc,
YpaBHEHUI» peienue
3amad
3aueT ¢ OLEHKOMI 4 4
Bcero 108 | 8 2 6 | 96 4

4.3 Cooepicanue oucyuniumsl

Tema 1 «OCHOBHBbIE IOHATHS U ONPeIeJIeHUsD)
Jlexyust

OObikHOBeHHBIE AU depeHnnanbubie ypaBHeHHs. OCHOBHBIE TOHSTHS W OINpEICNICHUS.
WnterpanbHas kpuBasi, (a3oBasi TpaekTopus, HW30KJIWHA, ['‘eomeTpuyeckass HMHTepIIpeTalus
peueHus. 3ajauu, MPUBOIINE K pelIeHuto AuphepeHIHaTbHBIX YPaBHEHHUH.




OcHnosHble nonsimus memvl. OOBIKHOBEHHBIE UG (epeHInalbHbIe YpaBHEHUS, HHTErpaIbHas
KpHBasi, (ha30Basi TPACKTOPHUS, U3OKINHA.

Ilpaxmuueckoe 3ansmue
Dopma 3ansamusL: peulenue munosvix 3a0a4
3aoanus.

Pemrenue 3amau us [2].

Tema 2 «/IludgdepennuanbHble ypaBHEHHS ¢ Pa3ae/sIIONIUMUCS NepeMeHHbIMID)
Jlexyus

3amaum, mnpuBOAAIIME K pemieHuo auddepeHnuanbHpIX  ypaBHeHUi. Teopema o
CYIIECTBOBAaHUM W €JIMHCTBEHHOCTH pemieHus 3aaadn Komm auddepeHnnanbHOro ypaBHESHUS
nepBoro mopsinka. JuddepeHnmanbapie ypaBHEHHSI ¢ pa3AeSIONIMMIECS TMEPEeMCHHBIMU. Buj,
peenne. OcoOble TOYKH U 0COOBIC PEIICHHS.

OcHosHble NOHAMUSL MeMbl. TEOPEMa O CYIIECTBOBAHUU U CIMHCTBEHHOCTH PEIICHHS 3a]auu
Komm muddepeHnmansHOro ypaBHEHHS IMEPBOTO MOpsijaka, nuddepeHImaibHble YpaBHCHHS C
pas3aCIIIOIUMUCS IEPEMEHHBIME, 0C00ast TOYKa, 0C000¢ peIICHHE.

Ilpakmuueckoe 3ansmue

dopma 3ansamusL: peulenue munospix 3a0a4

3aoanus.

Pemenue 3amay u3 [2].

Tema 3 «OnHoponnbie nuddepeHnnaNbHbIC YPABHCHH
Jlexyust

Onnopoansie nuddepeHnranbable ypaBHeHUs. By, 3aMeHa, pelieHue.
OcHosHble nousmus memvl: OHOPOoAHOE MU PepeHInaTbHOe YpaBHEHHE.
IIpakxmuueckoe 3anamue

Dopma 3aHAMUA: peuleHue MUNosblxX 3a0ay

3aoanus:

Pemenue 3amay u3 [2].

Tema 4 «/Inneitnbie Pu¢gepeHunaTbHBIC YPABHEHUD)
Jlexyust

Jluneiinble nuddepeHnnanbuple ypaBHEHN, BU, 3aMeHa, pelieHune, Meto bepuysu, meron
Jlarpana. YpaBHenue beprymn.

OcHosHble nousamus memvl: JTUHEWHOe nu(pdepeHInalIbHOe ypaBHEHUE, MeTox bepHysm,
meron Jlarpanxa, ypaBHeHue beprymu.

OcHnosHble nonamus memul: OJHOPOAHOE TUdPepeHINaTbHOE YPaBHEHHE.

HpaKmull€CKO€ 3arAamue



Dopma 3ansmust: pewienue munoguix 3a0au
3aoanus:
Pemrenue 3amau us [2].

Tema 5 «/IluddepennnanbHblie ypaBHeHUs B NOJHbIX Ju(epeHnuanaxy,
Jlexyus

VYpaBHeHUs B TMOJNHBIX AudQepeHnnanax, MOHATHE, METoJ pemeHus. MHTerpupyromuit
MHOKHUTENb.

OcHosHble nouamus memvl: nuddepeHran, ypaBHEHHE B TOJHBIX auddepeHnmanax,
WHTETPUPYIOIINI MHOKHUTEITb.

HpakmuquKoe 3aramue

Dopma 3anamus: peuieHue munoguix 3a0ay
3aoanus:
Pemienne 3amau u3 [2].

Tema 6 «/Auddepennuanbuble ypaBHeHHsi He pa3peliMMble OTHOCHUTEJIBHO
npoun3BoaHoi (ypaBHeHus Kiepo u Jlarpanaxa)»
Jlexyust

JuddepeHnmanpabie ypaBHEHUSI HE Pa3pelInMble OTHOCHTEIBHO MPOU3BOIHON: ypaBHEHUS
Kinepo u Jlarpanxa.

Ocnogmnvie nonsimus memul: ypasHenus Knepo u Jlarpanxa.
IIpakmuueckoe 3anamue

Dopma 3aHAMUA. peuieHie MUNnosvix 3a0ay
3aoanus.
Pemrenue 3amau us [2].

Tema 7 «IuddepeHunaabHble yPABHEHUS BbICIIHX NOPAAKOB)
Jlexyust

Huddepennnanpaple  ypaBHEHUS BBICHIMX MOPSAKOB: OOIIME MOHSTUS U OIpPENEIeHHUS.
Juddepenumanbaple  ypaBHEHHs, JIONMyCKAaloOIIME TIOHIKEHHs TOpsjAKa: ypaBHEHHSA, HE
collepKaliie  MCKOMOW  (QYHKIIMM ¥  HECKOJBKUX  IOCJEI0BaTeNIbHbIX  MPOU3BOJHBIX.
Juddepenumanbaple  ypaBHEHMs, JOMYCKAalOIIME TOHIKEHUS TMOpsAKa: ypaBHEHMs, He
coJiepKaliye SBHO HE3aBUCUMOM MEPEMEHHOW; YpaBHEHUS OJTHOPOJHBIE OTHOCUTENBHO Y, V', V" ...

5,

Ochnosnvle  nouamus memvl: TUQGEPEHINATBHBIE YPaBHEHUs BBICIIUX  IOPSJIKOB,
muddepeHIaIbHbIe YpaBHEHHs, JOMYCKAIOIe TOHMKEHHUE TOPSIIKA.

HpaxmuquKoe 3ansamue

Dopma 3aHAMUA: peuleHue MUNnossix 3a0ay
3adanus:



Pemenue 3amay us3 [2].

Dopma 3ansamust: 3ausimue 6 KOMNbIOMEPHOM KIAcce

3aoanus:

Perrenue 3a/1a4 ¢ MCIOIb30BAaHUEM BBHIYHCIUTEILHON TEXHUKH:
Pemrenue 3amau us [2].

Tema 8 «/Iuneiinbie ogHOpoaAHBbIE MU PepeHIIHATbHbIe YPABHEHNS BbICIIMX MOPSIKOB)
Jlexyus

Teopema 0 CTpyKType OOIIEro pemieHus JUHEHHOTrO0 OJHOPOJHOTO  ypaBHEHHUS.
OyHnameHTanpHas cucreMa penienuil. HopmanbHas ¢yHIameHTanbHas cUCTeMa. Y CIOBHS
JUMHENHON 3aBUCUMOCTH U He3zaBucuMocTH. Omnpenenurtens Bponckoro. [locrarouHoe ycioBue
nuHeHol HezaBucuMocTu. Dopmyna JlmyBwinsa-Octporpaackoro. JIMHeWHbIE OIHOPOAHBIC
YpaBHEHUS C TIOCTOSHHBIMU Kod(ddummenTtamu. XapakTepucTuieckoe ypaBHenue. OOmmii BUA
pelieHus JUHEWHOro updepeHInaTbHOT0 YPaBHEHHUSI C TOCTOSIHHBIMH KOY(PQHUIIMEeHTaMU B
3aBUCUMOCTH OT KOpHEH XapaKTepUCTUUYECKOTO ypaBHEHUs (JACUCTBUTENIbHBIC, KOMILJIEKCHO-
COTIPSKEHHBIE, KPATHOCTH KOPHEH ).

Ocnoeuvie  nouamus memvl. (GyHIAMEHTAIbHAg CHCTEMa peUICHHH, HOopMallbHas
dyHIaMeHTaJIbHAs CHUCTeMa, ompeneiuTens Bporckoro, dopmyma JlnyBmmis-Octporpaackoro,
XapaKTepUCTUUECKOE ypaBHEHHUE.

Hparcmwtecxoe 3aHAmue

Dopma 3ansamusL: peulernue munospix 3a0a4
3aoanus:
Pemrenue 3amau us [2].

Tema 9 «/InHeliHbIC HEOTHOPOAHBIC YPABHEHUSD)
Jlexyust

JIuHeliHbIE HEOOHOPOJHBIE YypaBHEHUA. MeTon BapualMy NPOU3BOJIBHBIX ITOCTOSHHBIX
(Jlarpanxa). Meroa Komm. @opmyna Komm. @ynkuus Kommu. [TpuHiun cynepno3unun pereHui.
JluHeiiHble HEOIHOPOAHBIE YpPaBHEHUS C TMOCTOSHHBIMM Kodpduiuentamu. [IpaBas dyacTb.
KontponbsHoe umcino mpaBoil yactu (Ko3(p@PHUIMEHT B MoOKazaTesle y AKCHOHEHThI). OOmmii BUx
YaCTHOT'O PELIEHUS JIMHEHHOTr0 HEOAHOPOJHOro AU(GepeHIInaIbHOTO YPaBHEHUS C MOCTOSHHBIMU
K03 pULIMEeHTaMH B 3aBHCHMOCTH OT BHJa MpPaBOil 4acTH M COBIAJAECHUS KOHTPOJIBHOTO YMCIA C
JNEHUCTBUTENBHBIMU  KOPHSIMM KOpHEH XapaKTepUCTHUUECKOro YpaBHEHHsS (PE30HAHCHBIA U
HEPE30HAHCHBIN citydail). MeToa BapHalliy MPOU3BOJIBHBIX ITOCTOSHHBIX. MeTO 1 HeonpeaeIeHHbIX
KO3 (UIINEHTOB.

OcHosHble noHAmus memvl: JUHEWHbIE HEOJHOPOAHBIE YpPaBHEHMs, METOJ BapUalUH
IPOM3BOJIBHBIX TOCTOSAHHBIX, Meroa Komm, ¢opmyna Komm, ¢ynkuus Komm, npuHImn
CYNEpIIo3nan peHIeHI/Iﬁ, JIMHEWHBIE HCOJHOPOOHBIC YpaBHCHUA C IIOCTOSTHHBIMH
KodpduureHTamMu, TMpaBas YacTb, METOJ] BapUallMM MPOHU3BOJBHBIX TMOCTOSHHBIX, METOJ
HeolpeaeNeHHBIX KO3 PHUIIMEHTOB.

Hpaxmuttec:coe 3arAamue

Dopma 3ansamus 3aHsamue 8 KOMNbIOMEPHOM KIACce
3adanus:



PGLHGHI/IQ 3a41a4 C UCITOJIb30BAHUEM BBI‘-IHCHI’ITCHBHOﬁ TCXHHUKHU.
Pemrenue 3amau us [2].

Tema 10 «IIpunoxenue nuddepeHuaNbHBIX YPABHEHUID)

OcHoguble noHamus membsl: TpUMEHeHHE AudQepeHnanbHbIX ypaBHEHUH B 3ajadax
Pa3IMYHBIX HAYK.

Hpaxmuuecxoe 3anamue

@opma 3anamus: Munuxongepenyus

Ilpumeprvie memvl 00K1A008:

[Tpunoxenne nuddepeHInaNIbHBIX YpaBHEHUH B 3a1a4ax (pU3HKH.
[Tpunoxxenue nuddepeHnranbHbIX YpaBHEHUN B 3a/1a4aX TEXHUKH.
[Mpunoxenne nuddepeHInanbHBIX YpaBHEHHUH B 3aja4aX OMOJIOTHH.
[Tpunoxxenue nuddepeHnanbHbIX YpaBHEHUN B 33/1a4aX IKOHOMUKH.
[Mpunoxenne nuddepeHnnaNIbHBIX YpaBHEHH B 3a7ja4ax Ap. HayK.

Tema 11 «UnTerpupoBanue audepeHIHAIBHBIX YPABHEHMH € INOMONILIO PSIOB.
Cucrembl 1upepeHInATBLHBIX YPABHEHUI»
Jlexyust

[IpruMeHeHnEe CTETIEHHBIX PSIOB K pemieHuto nudepeHnanbHbpX ypaBHeHuil. HopmanbHast
dopma cucrembl auddepeHIHaTbHbIX ypaBHEHUH. MeToAbl peleHHs: METOJ HHTErpUpPYEeMbIX
KOMOWHAIMiA, MeToa HUCKIroueHuil. OTHOPOAHBIE CHUCTEMbI JWMHEWHBIX AudQepeHnnanbHbIX
ypaBHeHui. DyHnameHTanbHas cucreMa peuieHuid. dynnaMmeHTtanbHass matpuna. OnpenenuTeinsb
Bponckoro. ®opmyna JlmyBwinsa-Octporpaackoro. JIMHEWHBIE CUCTEMBI C  TOCTOSIHHBIMH
ko3 uunenramu. Meron Ditnepa. JInuHeHbIe HEOJHOPOAHBIE CUCTEMBI.

OcnosHble nousamus memol. HopMaibHas Gopma cucteMsl AuddepeHInalbHbIX ypaBHEHUH,
METOJI MHTETPUPYEMBIX KOMOMHALMN, METOJ| HCKIIOYEHUH, OJIHOPOJHBIE CHCTEMbI JIMHEHHBIX
IuddepeHMaIbHbIX  ypaBHEHMH, (yHIaMeHTallbHas CcHCTeMa pelleHul, (yHIamMeHTaabHas
MaTpula, onpeaenutens Bponckoro, popmyna JInysumisa-OcTporpaackoro, TMHEHHbBIE CUCTEMBI €
NOCTOSIHHBIMU K03 unimentamu, Mmeto Ditniepa, TMHEHHbIE HEOJHOPOHbBIE CUCTEMBI.

HpakmulteCKoe 3aHAmue

Dopma 3anamus: pewieHue munogulx 3a0a

Tunosoe 3adanue:

Haiitn o6muii nuaterpan auddepenmmansHoro ypapaenus e Ydy=xdx
Haiitn o61mee pernenne qudGepeHImatbHOro ypapHeHus v’ +y=x\y
Haiiti o6mmii uaTerpan auddepeHnanbsHoro ypaBHeHus y—xy’ =sec(y/x)
Haiitu oGee perenue nuddepenpanbHoro ypapaenus (1-x2)y”—Xxy=2
Pemmmts 3amauy Ko 4y”+3y’—y=11cosx—7sinx y(0)=-2, y’(0)=0

a0 E

Tema 12 «Pa3HocTHBIC ypaBHeHHsl. JIUHelHbIe PA3HOCTHBIE YPABHEHH
Jlexyust

Koneunble pa3HOCTHBIE (YHKLIMM OAHOM JEHCTBUTENbHOW mepeMeHHOM. OCHOBHbIE MOHATHUS
TEOpUHU Pa3HOCTHBIX ypaBHeHUi. [Ipocteiiine pa3HOCTHBIE ypaBHEHMs NepBoro nopsnaka. JluneiHas
3aBUCHUMOCTH M JIWHEHAas He3aBUCUMOCTh ¢yHkimid. Onpenenurens Kazopatu. Heo6xonumelil nmpuznak
JUHEHHON 3aBUCUMOCTH (YHKIMHA. JIMHEHHbIE OAHOPOAHBIE PA3HOCTHBIE YpaBHEHHsI N — ro MOpsAKa.
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Ananor Qopmynel AOGens Uil JTUHEHHOTO Pa3HOCTHOTO ypaBHEHHS N — To mopsaka. JluHeiHbie
OTHOPOIHBIE pPAa3HOCTHBIE YpPAaBHEHHS C TOCTOSHHBIMH J€HCTBUTEIBHBIMH  KOX(PPHUINECHTAMHU.
JInHeitHbIE HEOAHOPOIHBIE PA3HOCTHBIE YpaBHEHUS. JIMHEHBIE HEOTHOPOAHBIE PA3HOCTHBIE YPABHEHHUS
C TIOCTOSIHHBIMH JIEHCTBUTENBHBIMU KOA(P(UIIMEHTAMU U CO CIEIIMATBLHON MPABOM YaCThIO.

Ocnoeuvie nouamusi membl: PA3HOCTHOE YpaBHEHHE IIEPBOrO IMOPAJKA, JIMHEHHAs
3aBUCHUMOCTh W HE3aBHCUMOCTh (yHKIUH, ompenenutens KazopaTu, HEOOXOAMMBIH TNpH3HAK
JMHEHHOH 3aBUCUMOCTH (DYHKITHIA.

Ilpakmuueckoe 3auamue

Dopma 3aHAMUA: peuleHue munosvlx 3a0ay

3aoanus:

Pemienne 3agau no onpeneaeHuIo MOpsiKa pa3HOCTHOTO ypaBHeHUs. Pelienue nmpocTedmmx
Pa3HOCTHBIX YypaBHEHUU. PerieHue JHUHEHMHBIX OJHOPOJHBIX W HEOJHOPOJHBIX PAa3HOCTHBIX
YpaBHEHUM.

Tema 13 «CucTeMbl pa3HOCTHBIX YPaBHEHMID)
Jlexyus

CucrtemMbl pa3HOCTHBIX YPaBHEHUW, OCHOBHBbIE NOHSTHS. JIMHEHHBIE CHUCTEMBI Pa3HOCTHBIX
ypaBHenuii. Meton Jitnepa. Konkpernsie cinydan. [loctpoenne GpyHaaMeHTaIbHON CUCTEMBI PEIICHHIA
JUHEHHONM OJHOPOAHOM CHUCTEMbI pa3HOCTHBIX YPaBHEHHUH C IOCTOSHHBIMH KO3 (HUIHUEHTAMHU.
JluHeltHass HEOJHOPOAHAs CHUCTEMa C IOCTOSIHHBIMU KO3((UIMeHTaMu M €O CIelUaIbHOM NpaBol
YacThbIO.

OcHosHble noHAMuUs membvl. CUCTEMa Pa3HOCTHBIX YpPaBHEHUH, MeTOJ Dilliepa, KOHKPETHBIN
CIIy4ai.

Ipaxmuuecxoe 3anamue

Dopma 3aHAMUA. peuleHie MUNnosvix 3a0ay

3aoanus:.

Pemenune 3anau: Pemenue cucteM pasHOCTHBIX ypaBHEHUH.

CPC

N3y4enue yueOnoii uteparypsi [1], [2], [3]
Pemenue 3ana4 no remam

[ToaroroBka Kk MOAYJIBHOMY KOHTPOJIIO

5 Y4yeOHO-MeTOoqUYeCKOE 0OecnieyeHHe AJIsl CAMOCTOSITeIbHOI padoThl 00y4arOUIUXCH

B nenom BHeayauTOpHasi camocTosITeNIbHas paboTa CTYAEHTa NPU U3YYEHUU Kypca BKIIOYAeT
B ce0s1 creyromure BUIbl padoT:

—npopaboTka (M3ydeHue) MaTepUaIoB JCKITUA;

— YTeHHUE U NpopaboTKa PEKOMEHI0BAHHOW OCHOBHOM U JIOTIOJHUTEIBbHON JTUTEPATYPhI;

— TOJIrOTOBKA K MPAKTUYECKUM (CEMUHAPCKHUM) 3aHSITUSIM;

— TIOUCK U IpopaboTka MaTepuanoB u3 MHTepHeT-pecypcoB, NEPUOANUECKON TIeUaTu;

— BBITIOJTHEHUE JIOMAITHUX 3a7aHui B (DOpME TBOPUECKHUX 3aIaHHM, KEHC-CTaNH, TOKIAI0B;

— TOJArOTOBKA IIPE3EHTALMHN Ul NIUTIOCTPALUU JTOKJIA10B;

— BBINIOJTHEHHE KOHTPOJBbHON  paboThl, €ciau MpeaycMOTpeHa Y4eOHBIM  IUIAHOM
JUCLUIINHBI,

— TOJITOTOBKA K TEKYIIEMY W UTOTOBOMY (IMPOMEXKYTOUYHAS aTTECTAIUs) KOHTPOJIIO 3HAHUH
M0 TUCIHUTIUIMHE (PK3aMeEH ).
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OcHOBHast J10JI1 CaMOCTOSITENIBHOW pPa0OThl CTYAEGHTOB MPHUXOIUTCS Ha MPOpabOTKy
PEKOMEHIOBAaHHOM JIMTEPAaTypbl C MENbI0O OCBOCHMS TEOPETHUECKOrO Kypca, MOATOTOBKY K
NPAaKTUYECKUM (CEMUHAPCKUM) 3aHATHUSAM, TEMATHKa KOTOPBIX MOJIHOCTHIO OXBATHIBACT COJICPKAHHE
Kypca. CamocTosiTenbHast padoTa MO0 MOJArOTOBKE K CEMUHAPCKUM 3aHATHUSM MPEIIoIaraeT yMeHNE
paboTaTh ¢ mepBUYHON MHPOPMALUEH.

6 @oHa OIEHOYHBIX CpPeICTB /Ui TMPOBEAEeHHS] TPOMEKYTOYHON aTTecTAlNHU
00yYaKOIIHUXCS 10 TUCIHILJINHE

6.1 Cmpykmypa ponoa ouenounvix cpeocme

®DOoH/T OIIEHOYHBIX CPEACTB JJIA MPOBEACHUS TPOMEKYTOUYHON aTTeCTAllMK O0YYaIOIIUXCS 10
mucrmuiniae «Juddepennmanbaple 1 pa3HOCTHBIE YPAaBHEHUS.» MPEICTABICH B MPUIOKCHUH K
paboueii mporpamMme AUCIUIUTMHBI U BKIIFOYAET B ceOs:

—TIepeYCHh KOMIICTEHIIMI C yKa3aHUEM J3TaloB WX (OPMHUPOBAHUS B IPOIECCE OCBOCHUS
0o0pa3oBaHusl; TMEpeYEHb KOMIETEHIMNH C yKa3aHWEM OJTamoB UX (OpMUpOBaHHUS B IMPOIECCE
OCBOCHHS 00pa30BaTeIbHON MTPOrpaMMBlI;

— ONMCAaHME MOKAa3aTeIed U KPUTEPUEB OLIEHUBAHUS KOMIETECHIIMI HA PA3JUYHbIX 3Tanax Mx
(dhopMHUpOBaHHMSI, ONTMCAHNE ITKAJT OLICHUBAHUS,

— TUNOBBIE KOHTPOJIbHBIC 3a/JaHHS WM MaTepuajbl, HEOOXOJUMbIEC NJIsi OLICHKU 3HAHUMH,
YMCHHI, HABBIKOB W (WJIHM) ONBITA JEATEIHHOCTH, XapaKTCPU3YIOMIMX JTanbl (OPMUPOBAHUS
KOMIICTECHIUIA;

— METOJMYECKUE MaTepUalIbl, ONPEICIAIONME NPOLEAYpPbl OLICHUBAHUS 3HAHWUW, YMEHU,
HABBIKOB ¥ (WJIH) OTIBITA JICATEIIBHOCTH, XapaKTCPU3YIOIIHMX dTarbl (JOPMUPOBAHUS KOMITCTSHITHIHA.

6.2 Ilepeuens 60npocos Kk nPOMEIHCYmMoOYHOll ammecmayuu.
Ilamuoui cemecmp, 3auem ¢ oyenkou

1. OObikHOBeHHBIE AU depeHLnanbHble YpaBHEHU: OCHOBHBIC TMOHATUS M ONpeAeIeHHUs,
reoMeTpHuyYecKas HHTEPIpeTaIHs pELIeHHUs.

2. OObIkHOBeHHbIe Au(DdepeHLnanbHble ypaBHEHUA: 33/a4yM, NPUBOJALIME K PEIICHUIO
mudepeHIMaTbHBIX ypaBHEHUI

3. Teopema 0 CylecTBOBaHMM M  €IUHCTBEHHOCTH  pemieHus 3agaud  Kommu
mubdepeHIMaTbHOTO ypaBHEHHUS NIEPBOro MOpsiAKa: MOCTaHOBKA 3aaauu Komwm, cBeneHue 3agaun
Komm k uHTErpansHOMy ypaBHEHUIO THIa BonbpTepa

4. Teopema ©0 CyHIECTBOBaHMM U  €IUHCTBEHHOCTH pemieHus 3azaun  Komm
TuddepeHIaIbHOr0 YpaBHEeHUs IepBoro nopsijka: yciaosue Jlunmmuna, semma ['ponyosia

5. Teopema o0 cymecTBOBaHMM M  €JUHCTBEHHOCTH  pemieHus 3amauun  Komm
TuddepeHIMaIbHOr0 ypaBHEHUsI NEpBOro MOPsAIKa: JI0Ka3aTeNbCTBO TeopeMbl Komm metonom
MOCIIe0BATENbHBIX MPUOIMKEHUH, OlEHKAa Pa3HOCTH pEIIeHUH, HeNpepbhiBHAs 3aBUCHUMOCTh
pelIeHus OT Ha4aJIbHBIX YCJIOBHM, IPaBOW 4acTU U IapaMeTpa.

6. duddepeHnmanpaple ypaBHEHHs TEPBOTO TIOPSIKA: YPABHEHUS C Pa3IelISIONIMMUCS
NIEPEMEHHBIMH.

7.  OnHOpOAHBIE M CBOJSIIMECS K OJHOPOIHBIM.

8. JluHeliHble ypaBHEHUS MEPBOro MOpsAKa U ypaBHeHHE bepHymm

9. VYpaBHeHHs B MONHBIX AuddepeHnrarax W CBOAANIMECS K HUM (MHTETPUPYIOIIUH
MHOKUTEJIb ).

10. uddepennnanbabie ypaBHEHHUS IEPBOTO TOPSIKA: YpaBHEHHs, HE pa3pelIcHHbIE
OTHOCHTEJIHO ITPOU3BOIHOM, 0COObIE TOUKU M OCOObIE PEeIICHHS.

11. Cucremsl nuddepeHHaNbHBIX ypaBHEHUIH: OCHOBHBbIE MOHATUS M 3anada Kormw,
cBeieHue U GepeHaNbHbIX YpaBHEHHH BBICIIUX MOPSAKOB K cucTeMe au(epeHInaIbHbIX
YpaBHEHUU.
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12. Cucremsl muddepeHnanbHbIX ypaBHEHH: TeopeMa Kolim, olieHKa pa3HOCTH pEeLIeHUH.

13. Cucrempl nuHEHHBIX AuddEepeHIINaTbHBIX YpaBHEHUN: ONpENeIeHHe W OCHOBHBIC
CBOWCTBA PELICHUH, BHITEKAIOUINE U3 JIMHEHHOCTH, ONpenenuTenb BpoHckoro, ¢pyHaaMeHTanbHas
cucreMa pemieHui, popmyna JinyBums.

14. Cucrtemsl nuHelHBIX AuddepeHInaNbHBIX YpaBHEHH: TeopeMa O CTPYKType OOIIero
peLIeHHs OTHOPOIHON U HEOTHOPOJHON CUCTEMBI.

15. Cuctemsl TuHEeHHBIX AU (HEepeHIHnATBHBIX YPaBHEHUI: METO/I BapUaIlH MTPOU3BOJILHBIX
HOCTOSIHHBIX, CUCTEMBbI JIMHEWHBIX YPaBHEHUI ¢ NOCTOSHHBIMU K03 urimenramu.

16. Jluneitnblie nudQepeHnnanbHble YpaBHEHUS BBICIIUX TOPSIKOB: CBEACHUE K JIMHEHHOM
cucreme. Ormpenenutens BpoHCKOro, cTrpykTypa OOLIEro perieHuss OJHOPOJHOIO YpaBHEHUS,
oO1iee pelieHre He0JHOPOAHOIO YpaBHEHUS], METO/ BapUaLUH.

17. Jluneiinpie  muddepeHIHANbHBIE  ypaBHEHHWS  BBICIIMX  TOPSAKOB:  JIMHEHHBIC
g depeHIaIbHbple YPaBHEHUS ¢ MMOCTOSIHHBIME KO3()(DUIIMEHTaMH, YPaBHEHUS CO CIIEIUATIbHON
MPaBO YaCThIO.

18. Jluneiinble auddepeHnranbHble YpaBHEHUS! BBICIINX IOPSAIKOB: ypaBHEHHs Oiinepa,
Jlarpanka, YeOniieBa.

19. KpaeBbie 3amaun mns auddepeHIManbHBIX YPaBHCHHUN: MOCTAHOBKA KpPAcBOW 3ajllauw,
JUHeWHas KpaeBas 3a/1a4a, cBejieHue K 3anade Komu.

20. IMpubmmxennple MeToAbl  pemieHuss  AudQepeHInanbHBIX — ypaBHEHUH:  METO.
[0CJIEI0BATENbHBIX IPUOIMKEHUH, IPUMEHEHHE CTETIEHHBIX PS/I0B.

21. TlpubmmxeHHble METONBI pemieHus AudQepeHInaTbHbIX ypaBHEHUI: Mmerox OJiliepa,
HOHATHE O KOHEYHBIX PA3HOCTAX U KOHEYHO-PA3HOCTHBIX METO/AX.

22. Pa3HOCTHBIE ypaBHEHHs: OCHOBHBIC IIOHSTHS W OIpENEeNICHUs, MPUMEpPhl U 3a]aud,
HPUBOJAIINE K PELLICHUIO PA3HOCTHBIX YPaBHEHUH.

23. Pa3HOCTHBIE ypaBHEHUS: JHHEWHBIC PA3HOCTHBIC ypaBHEHHs, JIMHEHHbBIC pPa3HOCTHBIC
YPaBHEHMS C TOCTOSHHBIMU KO3((PUIIEHTAMH.

24. Cucrembl pa3HOCTHBIX YPaBHEHUI: OCHOBHBIE TTOHATHUS M OTIPE/ICIICHNUS, PEIICHHUE.

7 PexoMeHayemasi Jiureparypa

7.1 Ocnoenasn rnumepamypa
1. Aradonos C.A., I'epman A.[l., MypatoBa T.B. luddepenumansusie ypaBueHus. — M3a-Bo
MI'TY um. baymana, 2004. — 352 c.

7.2 /lononnumensnas numepamypa
2. Ky3uenoB JI.A. COopHuk 3amaHuii mo Bbicmieid marematuke. Cankt-IlerepOypr, Jlans,
2005. Bo3MOHBI TaKkKe U3JaHUs APYTHX JIET.

7.3 Memoouueckue ykazanus no OUCUunjiIuHe

3. Uepmomennesa A.A. Iuddepennmansapie U pa3HOCTHBIE ypaBHeHHs. [Iporpamma xypca
U METOJMYECKHE YKa3aHUsI K U3YUYCHHUIO JUCLUUIUIMHBI AJ CTYIEHTOB HaIpaBJIEHUS MOATOTOBKU
09.03.04 «IIporpammuast maxernepusi», 09.03.01 «MupopMaTHKa W BBEUUCIHTEIbHAS TEXHUKAY,
ouHO# (opmbl 0Oyuenus u 27.03.04 «YmpaBieHre B TEXHHYECKHX CHCTEMax» OYHOW U 3a0YHOMU
dopMm obyuenus. — [TerponasioBck-Kamuarckmii: Kamuatl TV, 2016.

8. Meroauyeckue yKazaHus sl 00y4alOIUXCH 110 OCBOCHUIO JUCHMIIIMHbI

Mertonuka npenojaBaHus JaHHON JHUCLUUIUIMHBI MPEAIoIaraeT YTeHue JIEKIU, IPOBEIEeHUE
MPAKTUYECKUX 3aHSATHH, TPYNIMOBBIX U MHAWBUIYATbHBIX KOHCYJIbTAUHN 110 OTAENbHBIM (Hauboee
CJIOKHBIM) crienuduyeckuM npobdiiemam AucHUILIUHBL. [IpegycmoTpena camocTosTenbHas padora
CTYJIEHTOB, a TaK)Xe MPOXOXKIECHUE ATTECTAIMOHHBIX HCIBITAHUI MPOMEXKYTOUHOM aTTecTaluu
(9x3ameH u U GepeHITNPOBAHHBIN 3a4eT).
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Jlekiuu  TOCBAIIAIOTCS  PACCMOTPEHUIO OCHOBHBIM  TOHSATHSM, HauOolee BaKHBIX
TEOPETUYECKUX BOMPOCOB. B X01€e NMeKuuid CTyIeHTaM CJIeyeT MOATrOTOBUTh KOHCHEKTHI JICKIIWM:
KpaTKO, CXEMaTUYHO, TIOCJIECIOBATEIbHO (DUKCHPOBATH OCHOBHBIC TIIOJOXCHHS, BBIBOJIBI,
bopMyIUPOBKH, 0000IICHHS; TOMEYAaTh BaKHBIC MBICIIH, BBIICIATH KIIOUEBBIC CIOBA, TEPMUHBI;
0003HaUUTh BOMPOCHI, TEPMHUHBI, MaTe€pUal, KOTOPBIM BBI3BIBAET TPYAHOCTH, IOMETUTh U
MONBITaTbCSl HAWTHU OTBET B pPEKOMEHIyeMoM mutTeparype. Eciiu camMoCTOSITENbHO HE yAaeTcs
pa3obpaThCcsi B MaTepuaie, HeoOXoauMo ChHOpPMyIUPOBATH BOMPOC W 3aJaTh MPEMOAABATEIIO Ha
KOHCYJIbTAIIMH, HA TPAKTUYECKOM 3aHSITHH.

[lenpt0 MpoBEeNEHUS MPAKTUYECKUX 3aHATUM SBIAECTCS 3aKPEIUICHUE 3HAHUW CTYJICHTOB,
MOJYYCHHBIX MMHU B XOJI€ M3YYEHHUs] AUCUMIUIMHBI Ha JIEKIUAX M CaMOCTOsTeNbHO. Bo Bpems
MPAKTUYECKUX 3aHATUM PEIIAIOTCA 3aJadyd MO0 PAacCMaTpUBAaEMbIM B Kypce JEKIUN Temam,
MIPUMEHSATCS OCHOBHBIE TTOHATHS, TEOPEMBI, CBOMCTBA. CTYIEHT JOJDKEH HAy4YHTCs pemiaTh 0a30BbIe
3a7a4M 0 KaXJO0M TeMe, a TaKKe IMPUMEHATh MOJIYYEHHBIC HABBIKM JUISI PEUIEHUS pPEalbHBIX
MPUKJIaJAHBIX 3a7a4

[Ipu m3ydeHUU DUCIUIUIMHBI UCTIOIB3YIOTCS UHTEPAKTUBHBIE METOIbl OOY4YCHUS, HAIIpUMED,
JeKUMSI-BU3YyalIU3alus, Mpearnojararonas nojadyy Marepuanga C HCIOJIb30BAHUEM TEXHUYECKUX
CPEICTB OOYUEHUS C KPATKUMHU KOMMEHTAPHSIMH JIEMOHCTPUPYEMBIX MAaTePUAIIOB (PE3CHTAILINN ).

9. IlepeyeHb WHGPOPMANMOHHBIX TEXHOJIOTHIl, MCHOJb3YyeMbIX NPH OCYIIECTBJIEHUHU
00pa3oBaTeIbHOTO TpoIecca MO0 JUCHHUIUVIMHE, BKJIOYAsI MepedYeHb MNPOrpPaMMHOIO
odecnieyeHusi 1 HHPOPMANMOHHO-CIIPABOYHBIX CHCTEM

9.1. Ilepeuenv uHpOpMaAUUOHHBIX MEXHOI02UL, UCHOALIYEMBIX NPU OCYULECHIGTEHUU
odpazoeamenvHo20 npoyecca

—  DIIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI;

—  HUCIOJIb30BaHUE ClIaiA-Ipe3eHTalH];

— HHTEPAKTHUBHOE OOIICHHE C OOYyYalomUMHUCSI ¢ KOHCYJIBTHPOBAHUE TOCPEIACTBOM
WNHTepHeT, UCTIONB3Ys COIMANBHBIC CETH, CTICIIHAIM3UPOBAHHBIC TTPOTpaMMBbI (Hampumep, Z0om), a
TaKXe 3JIEKTPOHHOM MOYTHI;

—  HUCIOJIb30BaHUE 3JIEKTPOHHON MH(POPMaIIMOHHO-00pa30BaTEIbHOM CPEIbI.

9.2. Ilepeuenv npozpammmnozo obecnevenus, UCHONL3YEMO20 NPU OCYULECHIEICHUU
obpazosamensvHozo npoyecca
IIpy oCBOEHMHM JUCHUIUIMHBI  MCIOJB3YETCS  JUIEH3MOHHOE IPOrpaMMHOE
o0ecnieueHue:

1. omepaunonHble cucteMbl Astra Linux (wiM HHas OIEpalMOHHAs CHUCTEMa,
BKJTIOYCHHAS B PEECTP OTEUECTBEHHOTO IMTPOTPAMMHOTO 00eCTIeueH s );

2. KOMIUIeKT oducHbIX mporpamm P-7 Od¢uc (B cocraBe TEKCTOBOIO IpoLEccopa,
mporpaMMbl  pabOTBl C BJEKTPOHHBIMU TaOJMIIaMHM, MPOrpaMMHBIE CpPEJCTBa
pelaKTUPOBAHMS U IEMOHCTPALIUH MIPE3CHTALHI);

3. mporpamma mpoBEpKH TEKCTOB Ha MPEIMET 3aMMCTBOBAHUS «AHTHUILIATAATY.

10. MarepuaJbHO-TeXHHYECKOe 0OOecredyeHrue TN CIUTIIUHbI

Ha kadenpe nmeercs 4 ayautopuu sl IPOBEICHUS JIEKIIMOHHBIX M MPAKTHYECKUX 3aHATHH,
PaCIIONIOKEHHBIX B 7 KOpIyCE.
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