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1. MecTo nucuuniauabl B crpykrype OIIOII

Hucuumuna b1.0.15 Tuddepennnanbabie ypaBHEHHSI OTHOCUTCS K 0053aTEIbHON YacTH
00pa30BaTeNbHOMN POrpaMMBl.

2. Ilnanupyemblie pe3yabTaTbl OOyYeHHS MO JAUCIHHUIJIMHE, COOTHECEHHbIe C IJIAHMPYEMBbIMHU
pe3yJbTaTaMH OCBOEHHUSI O00pa30BaTe/JbHOI NPOrpaMmMbl (KOMIETEHHUSIMH W HHANKATOPAMH
JOCTHKEHUSA KOMITeTeHIHi)

dopmupyemblie IInanupyemMble pe3yJibTaThbl 00y4yeHus mo Aucuuiuinie | HauMmeHoBaHue 01lIeHOYHOIO CpeCTBA
KOMIIeTeH MU (MoayJil0), B  COOTBETCTBMHM C  HHIAMKATOPOM
(xom, comepkaHHE | AOCTHIKEHHS KOMIIETEHIMH
KOMITETCHITHH) Hupukatop gocru:kenus | Pe3yabrarhl 00ydeHus Jos Texkymero | s
KOMIIETCHIM U 1O JUCHHILINHE KOHTPOJISA MPOMEKYTOUHOI
(xonm, COJlepKaHue ycneBaemMoCcTH aTrecTaluu
WHINKATOPA)
OIIK-1: Cnocoben OIIK-1.1: 3naem ocnogwi OIIK-1.1: 3aoanus
ucnonvsosams dyHoamenmanvHvIx usuKo- Ymeem onpedenamo munvi Desamen:
Gynoamenmansuvie |\ amenamuueckux ducyuniur | ypasmenuti nepgozo nopsaoxa
Koumponvuvie
3HAHUSL, NOTYYEeHHbIE
U Opy2ux ecmecmeeHHbiX HayK
6 obracmu OlIK-1.2: V. 60npOCyL
-1.2: Vmeem .
MamemMamuieckux u OIlK-1.2:
AHAIUUPOBAMb U PEUIAMb
ecmecmeeHHbIX Ymeem pewame cmanoapmmule
cmanoapmmvle
Hayk, 6 P VPaBHeHUs nep8o2o NopsaoKa
npogeccuonanvHoil npogeccuonanvhvle 3a0ayu ¢
oesimenbHOCmU npuMeHeHuem
. OIIK-1.3:
@PYHOAMEHMATLHBIX 3HAHULL
Ymeem pewamo nuneiinvie
mMamemamuxy, u3uKu u
00bIKHOBEHHbLE
Opyeux ecmecmeeHHbiX HaAYK
oupgepenyuanvivle ypasrnenus
OIIK-1.3: Bradeem nasvikamu Depepeny P
BbICULUX NOPSLOKOB C
npuMeHenus
NOCMOSTHHbIMU
@PYHOAMEHMATbHBIX PA30€N08
. Koo puyuenmamu u
Mexanuru, 6a3o8ulx 3HAHUL Puy
CReyuanIbHOU NPagoll Yacmyio.
ecmecmeeHHOHAYYHO20 U
MamemMamuieckoeo YuKkios
npu peuleHun CmaHOapmHlx
npogheccuoHaATbHLIX 300ay
OIIK-2: Cnocoben OIIK-2.1: 3naem ocHogHvle OIIK-2.1: 3aoanus
npumensms Memoovl | nonorcenis, mepmuHonoauio u | Ymeem pewsams nuneiinvie Drzamen:
MAMEMAMUHECKOSO U | y1omoQon02uto 6 obracmu cucmeMbl 6Mopo20 U MpPemve2o Konmporsisie
ANCOPUMMUYECKO20 P
MamemMamuieckozo u nOpsIOKO8 ¢ NOCMOSIHHLIMU
Modenuposanus, 60NpoChHl
. ANCOPUMMUYECKO20 Koo(puyuenmamu.
coBpemeHHblll
mamemamuieckutl MOOETUPOBAHUA
annapam 6 nayuno- | ONK-2.2: Yueem OIIK-2.2:
uccne008amenbekol | OCyWecmenams aHanu3 u Vieem noavzoeamocs
U onvImHo- 6b100p Meno008 pewenus
. Memooamu meopuu
KOHCMpPYKmMOopcKou 3a0au npogeccuoHanIbHOU .
N yemotiyugocmu no Jlanynosy u
eAmenbHoOCMU 0esimenbHOCmU HA OCHOBE .
OCHOBAMU KAYECMBEHHOU
meopemuyecKux 3Hanull .
meopuu Oisi NOUCKA COCMOSIHULL
obnacmu mamemamuyecKux u
pasHogecusi 08yMepHbIX
KOMNbIOMEPHBIX HAVK . .
JIUHEUHBIX U HeTUHELHbIX
OIIK-2.3: Braoeem nasvikamu
cucmem u onpeoenenus ux
npumenenus 6a306bIX 3HAHULL 6
MUunos.




obacmu MamemMamuyecko20 u

ANOPUMMULECKO20
MOOeNUPOBAHUsL, A MAKICE
COBpPEMEHHDbILL
Mamemamuyeckuil annapam
npu pewenuy 3a0a4
npogeccuonanvHol

desimenbHoCmu

OIIK-2.3:
Ymeem pewams npocmeiiwue
Hejmneﬁnbze cucmemsl ¢

nomMowvbto HAXO0COCHUSL

uHmezpUpyemMbix KOMOUHAYU.

3naem memoouxy pewenus
JUHEUHbIX YPAGHEHULL C
YACMHBIMU NPOU3BOOHBIMU

nepeozo nopsioKa.

3. CTpyKkTypa U coaepxkaHue IUCUUILITHHBI

3.1 TpynoeMKOCTb TUCHUIIMHBI

ouHast
O0mas TPy10eMKOCTb, 3.€. 10
YacoB 1o yueoHoMy NJIaHy 360
B TOM YHCJIC
ayJAUTOPHbIE 3aHATHA (KOHTaKTHasi padora):
- 3aHATHS JIEKIIMOHHOTO THIA 64
- 3aHATHSA CEMHHAPCKOI0 TUIA (MPaKTHYeCKUe 3aHATHUS / 1abopaTopHble padoThI) 64
- KCP 4
caMoCTOsITe/IbHAsI padoTa 156
IIpome:xyTouHasi aTTecTalUsA 72

IK3aMeH

3.2. Conepxanue IUCIHUILIINHBI

(cmpykmypuposanHoe no memam (pasoenam) ¢ YKaA3auuem OmeEe0eHH020 HA HUX KOIudecmed

aKademuyecKux 4aco u euovl Y4eOHbIX 3aHAMuUlL)

HanmeHoBaHue pa3/enoB U TeM JUCLMILTHHBI Bcero B TOM 4YHUCIIe
4achl
( ) KonrakTHas pabora (pabota BO
B3aUMOJICHCTBHY C IPENogaBaTesieM),
Yachl U3 HUX
SansTHI CamocrosiTesbHast
CEMHHAPCKOro paGota
3ansTus THIIA oyuarommeroc,
JIEKIIMOHHOTO | (mpakTHdeckue | Bcero Hachbl
THIA 3aHsATHsA/1abopa
TOpHBIE
paboTb), Yackl

o b b o b

0 0 0 0 0
Tema 1. luddepennuansHoe ypaBHeHHe. OOBIKHOBEHHOE
muddepenumansHoe ypasHenue (OAY). OJY neproro mopsiaka. OY 8 2 2 4 4
MIEPBOTO IOPAIKA, Pa3PEIICHHOS OTHOCHTENIBHO MPOM3BOIHOM.
Tema 2. Tunst OJ1Y nepBoro nopsizika, pa3peleHHbIX OTHOCUTEIBHO 40 8 12 20 20
TIPOU3BOIHOIA.
Tema 3. Teopema CylecTBOBaHUS U €AMHCTBEHHOCTH peleHus 3a1aun Komm 4 2 0 2 2
1t OJ1Y mepBoro nopsiaka, pa3peleHHOr0 OTHOCUTEIBHO IPOM3BOTHOM.
Tema 4. O/1Y nepBoro nopsijaka, He pa3pemeHHbIe OTHOCUTEIBHO 16 4 4 8 3
TIPOU3BOIHOIA.




Tema 5. O/1Y BbICIINX HOPSIKOB. 10 2 2 4 6

Tema 6. JIuneiiasie OJ1Y BBICHINX TOPSIIKOB. 56 14 14 28 28
Tema 7. Cucremst O/1Y, 3amucanHbie B HOpMaibHOiT opme. OCHOBHBIC
noHsATHsA. Teopema CylecTBOBaHUs U €MHCTBEHHOCTH PEILICHUS 3a1aul 10 2 0 2 8

Komu. O6cyxnenne GopMyITHPOBOK H TEOMETPHUCSCKHUN CMBICIT.

Tema 8. HenpepboiBHOCTB 1 Au(GEpeHIIPYEMOCTD PEIICHHUS 110 TapaMeTpy U 10 2 0 2 8
HaYaJIbHBIM 3HAYCHHSIM

Tema 9. Jluneiinsle cuctembl. O6mias Teopus. Jluneitnsle cucremst OJ1Y ¢ 36 8 10 18 18
MIOCTOSIHHBIMH KO3(/(HUIEHTaMH: OJHOPOAHBIE X HEOJHOPOIHEIE.

Tema 10. Kinaccupukanys cocTOSHUN paBHOBECHUS IBYMCPHBIX THHEHHBIX
crcTeM 16 4 4 8 8

Tema 11. Henuneitnble cucreMsl. Y cToiunBOCTS 110 JIsmmyHOBY.
Omnpenenenne. MccienoBanue Ha yCTOMYMBOCTb COCTOSIHUI PaBHOBECHS 11 2 3 5 6
HEJIMHEHHBIX CHCTEM: TeopeMa 00 yCTOWYHMBOCTH IO IIEPBOMY HPHOIIIKESHHIO.

Tema 12. Henunelinbie AByMepHbIe cucTeMbl. MccaenqoBanue 1 2 3 5 6
TOIOJIOTUYECKON CTPYKTYPBI OKPECTHOCTH COCTOSTHHSI PABHOBECHSI.
Tema 13. IlpenenbHble HUKIIBI IBYMEPHON HETUHEHHOW CUCTEMBI. 14 2 0 2 12
HccnenoBanye OKpeCTHOCTH MPEAETBHOTO UK.
Tema 14. Teopus nepBbIX UHTETPAJIOB. PemieHre cucTeM B CHMMETPUIECKOM 18 4 6 10 8
thopme
Tema 15. YpaBHEHUsI ¢ YaCTBIMH IIPOM3BOJHBIME HEpBOro nopsiaka. Oourue 24 6 4 10 14
TIOHATHSA U CITy4ail TMHEWHBIX ypaBHEHUH.
ATtTectanus 72
KCP 4 4

T
HWroro 360 64 | 64 132 156

Conep:kaHue pa3ei0B M TEM THCHHILTHHBI

Tema 1. Juddepennunanbaoe ypasaenue. O0bikHOBeHHOE nuddepenimansaoe ypaaenue (O1Y). OAY
nepBoro nopsiaka. OJlY mepBoro nopsiika, pa3penieHHOe OTHOCUTENBHO Mpon3BogHON. O0Iee pemeHue,
3agava Ko, yactHoe perienne. [IpoctpancTBo perienuid. [lone HanpaBieHuA, U30KIHHBI, 0COOBIE TOUKH.
Tema 2. Tunel O/[Y nepBoro nopsiaka, pa3peli€eHHbIX OTHOCUTENBHO MTPOU3BOIHOM: YPaBHEHUS €
pa3IesIoNMMICS IEPEeMEHHBIMA, OJJTHOPOIHBIC, TNHEHbIE, ypaBHEHUS bepHym, ypaBHeHus PukkaT,
ypaBHEHUS B MOJMHBIX AuddepeHimanax, HHTErpupyOIni MHOKHUTENb U €0 TIOUCK B YACTHBIX CITydasiX.
Tema 3. TeopeMa CylIeCTBOBaHUS U €AUHCTBEHHOCTH perienus 3agaun Komu ans OY nepBoro nopsnka,
Pa3peleHHOro OTHOCUTEILHO MPOU3BOAHON. O0CyXIeHue pa3HbIX (OpMYyITUPOBOK. ['eOMETpUYECKHUIT CMBICIL.
Tema 4. O/1Y nepBoro nopska, He pa3penieHHbIE OTHOCUTEIIBHO IPOU3BOTHOM. DIIEMEHTHI TeOpuH. Pemenne
ypaBHEHUI B YaCTHBIX CIyYasiX ¥ METOJ BBeJeHUs rapamerpa. YpaBaenus Jlarpamka u Kiepo.

Tewma 5. O/1Y Beicmux nopsaakoB. OO01iee pemieHne, yactHoe pemeHue. Ciaydan MOHWKEHUS MOPSIIKa.

Tewma 6. Jluneitapie O/1Y Boicmnx nopsakoB. O0mias Teopus. Jluretlinsie ogHoponHasie OY BeICIINX
nopsaKoB. @yHIaMeHTaIbHAsI CUCTEMa PellieH i, o0Iee pemienue. Jlnnelinsie HeoHOpoaHbBIe OJ1Y BBICIIMX
MOPSAIKOB, TEOpEMa O CTPYKType o01ero peiienus. JIuneinsie ogaopoanbie O/1Y ¢ mocTosSHHBIMU
Koa(duIMeHTaMu, MeTo 1 Jisepa moucka odiero pemenns. Metox Jlarpamka (Bapuanuu mporu3BOIBHBIX
MOCTOSIHHBIX ) TIOUCKA YaCTHOTO pelieHHs. MeTo ] HeonpeeIeHHbIX KOO QHUIIMEHTOB ITOUCKA O0IIETro pelieHHs
HeotHOpoMHBIX OJ1Y ¢ mocrossHHBIMEU KO3 PHUIIMEeHTaMH 1 KBa3UMHOTOWJIEHOM B TIPaBOil YaCTH.

Tema 7. Cucremsl O/1Y, 3anucannsle B HopMaibHO hopme. OcHOBHBIE TOHATHS. Teopema cyniecTBOBaHUS U
€IMHCTBEHHOCTH pemenus 3anaun Komm. O6cyxaenue GopMyIHPOBOK H T€OMETPUIECKUNA CMBICTT.
CootserctByromue OJ[Y BpICIINX TOPSAKOB.

Tema 8. HerpepbIBHOCTD U UG GepeHIIMPYEMOCTD PEIISHUS 110 MapaMeTpy M Ha4albHbIM 3HAUYCHHSIM.
Ob6cyxaenne GOpMyIHUPOBOK M T€OMETPUIECKHE HILTIOCTPALUH.

Tema 9. Jlunetinsie cuctemsl. OOmas Teopus. Jluneitabie cucremsr O/1Y ¢ mocTossHEBIMU KO3 DUIIHEHTaMU:
OJTHOPOJIHBIE U HEOTHOPOAHBIe. CTPYKTypa 00IIero pelieHus OJTHOPOIHBIX CHCTEM; CTPYKTYpa 00IIero
peleHust HEOAHOPOIHBIX crcTeM. CHCTEMBI € IIOCTOSTHHBIMU KO3 duimeHTaMu. MeTo pelieHus CBeCHUEM K
nmuaeiaeM OJ1Y BeICTIHX TIOpsiKOoB. MeTox Jlarpamka pereHunss HeoJHOPOIHON CUCTeMBl. MeTon Diinepa
peleHHsT OJJHOPOJIHON CHCTEMBI C IOCTOSTHHBIMH KO3 (QUIIEHTaMH.

Tema 10. Knaccudukauys 1301MpOBaHHBIX COCTOSHUI PaBHOBECHS IBYMEPHBIX JIMHEHHBIX CUCTEM.




Tema 11. Henuneitnsle cucteMsl. Y cTOHYHUBOCTS 10 JIssmyHoBY. OnipenienieHue, reoMeTpHUYECKUI CMBICIT.
HUccnenoBanne Ha yCTOWYMBOCTH M30JIMPOBAHHBIX COCTOSHHUI PaBHOBECHS HETMHEHHBIX CUCTEM: Teopema 00
YCTOHYHMBOCTH I10 MEPBOMY HpuOIMKeHut0. [IpocTeie (rpyObIe) U CIIOKHBIE (HErpyOble) COCTOSHUS PABHOBECHSL.
Tema 12. Henunelinble 1ByMepHbIE ccTeMBI. VccliefoBaHNEe TOMOIOTHYECKOH CTPYKTYpPBl OKPECTHOCTH
MIPOCTBIX COCTOSTHUSI PABHOBECHSI.

Tewma 13. IlpenensHbie MUK ABYMEPHON HETMHEWHOW cUCTeMBI. VccaenoBaHe OKpeCTHOCTH TPEIeTbHOTO
mukna. OyHkuus nocnenoBanus, oToopakenue Ilyankape. XapakTepucTHIecKrui moka3aTelb 1
MYJIBTHILTAKATOP TIpeaensHoro nukia. [Ipocteie (rpyOsie) u ciiokHble (HerpyObie) mpeaenbHbIe IIIKITHL.
[IpenenvHbIe MHOXKECTBA IByMEPHOM JHHAMHYECKOW CUCTEMBI C HETIPEPHIBHBIM BPEMEHEM.

Tema 14. Teopus nepBrIx HHTETpaIoB. CBOWCTBA MEPBLIX HHTETPATIOB, aHATUTUICCKUH TpU3HaK. Permenue
CHCTEM B CHMMETPHUIHOU (hopMme.

Tema 15. YpaBHEeHHUS ¢ YaCTBIMU IPOU3BOTHBIMU ITEepBOTro nopsiaka. O0mue noustus. [Ipumepsr pemenus B
MpocTeNmuX ciry4asx. JInHeitHOe OHOPOAHOE YPaBHEHNE B YACTHBIX MPOU3BOTHBIX TIEPBOTO MOPSIKA.
JluneiiHble HEOJHOPOAHBIC YPaBHEHHS B YACTHBIX MPOU3BOIHBIX MIEPBOTO MopsiaKa. JIuHeliHoe ypaBHEHHE
MEXIy TpeMsl IEPEeMEHHBIMH: TeoMeTprudeckas naTeprnperanysi. CucTteMa HEMMHEHHBIX YPaBHEHNUH B YaCTHBIX
MIPOM3BOIHBIX TIEPBOTO MOPsAKA T PYHKIIMHU IBYX NepeMeHHbIX. Y pasHenus [Idadda.

4. Y4eOHO-MeTOAMYECKOE O0eceYeHHe CAMOCTOATEIbHOIH padoThl 00yUa0IIUXCS

CamocrosrenbHas paboTa oOydarolUMXcsi BKIIIOYAeT B ce0s MOArOTOBKY K KOHTPOJIBHBIM BOIIpOCaM U
3aJaHUsIM JUIsE TEKYIIET0 KOHTPOJISI M MPOMEXKYTOYHON aTTECTallid 10 MTOTaM OCBOCHUS JAUCIUTUIMHBI
IIPUBEJCHHBIM B II. 5.

Jlis obecriedeHust caMOCTOATEIBHON PabOThl 00YUYAIOIINXCS UCTIONB3YIOTCS:
DNEKTPOHHBIE KYPChI, CO3/IaHHbIE B CUCTEME dJIEKTpOHHOT0 00ydenust HHI'Y:

Juddepennmansubie ypaBHeHus, https://e-learning.unn.ru/course/view.php?id=4979.

5. @oHa OUEHOYHBIX CPEACTB /Jfl TeKYLIero KOHTPOJsSI YCIeBAeMOCTH M MPOMEKYTOYHOM
aTTeCTAUHU MO AUCHHUILIHHE (MOTYJIIO)

5.1 TunoBbie 3a7aHHUsA, HEOOXOAUMBIC NJIsI OLEHKH pPe3y/abTATOB O0y4YeHHMsl NPH NPOBEACHHH
TeKYyLIero KOHTPOJIsl yCIIeBAEMOCTH € YKA3aHMEM KPHUTepHeB HX OLCHNBAHUSA:

5.1.1 TunoBble 3agaHusi (OLleHOYHOEe CPeaCTBO - 3agaHus) JAJS OUEHKH C(POPMHPOBAHHOCTH
komnerenuuu OIK-1:



r

. Vv :
1 1. Pemuts 3agaay Komm: ——+ ¢’ = 0. j'(l): 0.
+
r . X X,
2. PemHTE ypaBHeHHA: a) XV SU1—+ X = VSil—: ©) ¥V = WEX +COSX:
v v

B) 1V + V= xﬁ; ) (x+ sﬁ1t1‘)rh'+(xcos v +5j11_1‘)q’1' =0.

2
HaifTH uacTHOe pellleHHe YpaBHeHHA 1" + 2y + y =0, yIOBIETBOpSIOIIee Haua

ycmomam 1(2)=2. 1'(2)=-2.

OTBeTEI
| 2 3 4
x - X -~ =X - x—2 X
(1+x)e Cie” +C,xe (7-3x)e (I-x)e

5.1.2 TunoBble 3agaHusi (OLlEHOYHOE CpPeaCTBO - 3ajaHusl) VI OLEHKH Cc(OPMHPOBAHHOCTH
komnerenuuu OIIK-2:

1. Haiiti o0mee pemieHne CHCTEMEL

X=x-—y
y=—4x+y
OTBETEHI
1 2 3 4
x= Cle% +Che’ x=e't+e’ X = C]e% + Che™” X = C‘lejr —Che™

y==2C" +2Ce" y=-2e"+2e" y=—C +Che’ y=C —2C,e"

OTteeT: 1



3. HaliTH cOCTOAHNA PABHOBECHA CHCTEMEL

H KaR10€ H3 HHX HCCIICIOBATE HA ¥ CTOHYHBOCTE IIO .JI!:]]'[}E’I—[{]IE"-}r .

2. OHpE,Z[E‘HHTL THII HYJICBOI'O COCTOAHHA PABHOBCCHA CHCTCME

T = —bx — by,

y:

Bz + 9.

i =1—2x—y%

g=e -1,

Kputepumn onnennBanus (OeHOYHOE CPeaCTBO - 3a1aHuUs)

Onenka

3a4TCHO

HC 3a4TCHO

5.2. Onucanue KA OLlCHUBAHUSA PE3YJIbTATOB Oﬁy‘{eHI/Iﬂ o JUCHHUIIJIMHE IIPHU l'IpOMe)KyTO'{HOﬁ

Kpurepun onenuBanus

Brimonneno IIpaBUJIbHO IIOJIOBHMHA WUJIN 0oJ1ee MOJTOBUHEI SaHaHHﬁ.

arrecranuun

Brimonneno IIpaBUJIbHO MCHEC ITOJIOBHHBI SaHaHHﬁ.

IIxana ouenuBaHus cCGOPMUPOBAHHOCTH KOMIIETEHIIUI

YpoBen
b
chopmu HeY/10BJIETBOP Y/10BJIETBO 0YeHb
MJ10X0 XopomuIo OTJIMYHO MPeBOCXOIHO
POBaHH HUTEJBHO pUTEJIBHO Xopoio
oCTH
KOMIeT
eHIM I
(MHIUK
aTopa
AOCTHIK He 324TeHO 3a4YTEeHO
eHus
KoMMneT
eHIMIA)
YpoBeHb
OtcyTcTBHE YposeHb poBet
o “ 3HaHWH B
3HAHMH MuHUManBH | 3HaHUH B A YpoBeHb
TEOPETUUECKOTO o obbeme, i 3HAHUH B
YpoBeHb COOTBETCTBY VpoBeHb
MaTepuaa. . JIOITyCTUMBI | COOTBETCTBY obbeme, .
3HAHMI HIDKE 9 I0IIeM 3HAHUH B
HeBo3MOXHOCTD it ypoBeHb IOILIEM COOTBETCTB
MHHUMAJIBHBIX 9 TporpaMme o0BeMme,
3HaHus OLIEHUTH TOJIHOTY . 3HAHUU. IporpamMmme YIOIEM
. TpeboBaHUIA. TIOJITOTOBKH MIPEBHIIIAONIE
3HAHMH JomymieHo TIOJITOTOBKH mporpaMme
Wmenu mecto . Honyieno M IIpOrpamMmMmy
BCIIEJICTBHE MHOTO . Homymeno MOATOTOBK
rpyObIe OIIHOKH HECKOJIBKO MTOATOTOBKH.
OTKa3a HErpyObIX HECKOJIBKO n. Ommbok
HecyIlecTBe
00ydJaromerocst oT ommnboK HEerpyObIX HHLIX HET.
oTBeTa o1InOoK
omubOoK




IIponemonc
TPHUPOBAHEI
IIponemonc pHp
IIpomemonc | Bce
[IponemoHc | TpupoBaHbI
TPUPOBAHEI | OCHOBHBIC
TPUPOBaHBI | BCE
BCE YMEHHSI. IIponemonctp
OCHOBHEIE OCHOBHEIE
OtcyTcTBHE OCHOBHBIE Pemenst HPOBaHBI BCE
IIpn pemennn YMEHHSI. YMEHHSI.
MHHHUMAaJIBHBIX YMEHHSI. BCE OCHOBHbBIE
. CTaHJIapTHBIX Pemens Pemensr Bce
yMeHHil. Permensl Bce | OCHOBHBIE YMEHHSI.
3amaq He THUITOBEIE OCHOBHEIE
Heso3smoxxnocTh OCHOBHBIE 3a71a4u ¢ Pemensl Bce
MPOJEMOHCTPUP | 3aJadd C 3a7a4H C
OLICHUTD HaIN4IHe 3amaun. OTHENBHBIM | OCHOBHEIC
Ymenus . OBAaHBI HerpyObIMH | HEerpyOBIMH
yMeHnit Brmonaers! | n 3amayn.
OCHOBHbBIE OLIMOKAaMH. | OLIMOKaMH.
BCIIEJICTBHE BCE 33IaHMSI | HECyIIeCTB | BrimonmHeHb!
ymenus. Umenu | Beinmosnnens! | BoeimonHeHsl
OTKa3a B TIOJIHOM CHHBIMH BCE 33/IaHHS, B
MECTO IpyObie BCE BCE 3aJIaHUs
oOyyaromierocst ot o0beMe, HO | HeZo4eTaM | MOJHOM
OLIHOKH 3aJaHus, HO | B IOJHOM
oTBeTa HEKOTOpHIE u, o0beme 6e3
HE B o0Beme, HO
c BBIMIOJTHEH HEJ04eTOB
MIOJTHOM HEKOTOpHIE
HeJI04YeTaMH | bI BCE
o0beme c
3a7aHus B
HeJ0YeTaMI
MIOJTHOM
obbeme
Nwmeercs
OtcyrcTBHE IIponemonc IIponemoHnc
MUHUMAaJIbH IIponemonc
6a30BBIX IIpu pemennn . TPUPOBAHEI TPUPOBAHEI
BIit HAabOp TPUPOBAHbI IIponemoncTp
HaBBIKOB. CTaHJIapTHBIX 6a3oBbIe HaBBIKH
HaBBIKOB 0azoBbIC HpOBaH
HeBo3moxHOCTB 3a1a4 He HaBBIKH TIPH npu N
ULt HaBBIKH TIPH TBOPYECKHUH
OLICHUTDh HANMYUE | MPOAEMOHCTPHP peuieHnn pelreHnn
Hagbiku pereHus pelieHnn TOJXOM K
HaBBIKOB oBaHbI 6a30BbIC CTaHJapTHBI HECTaHAapT
CTaHJIapTHBI CTaHIapTHBI peLIeHHI0
BCIIEJICTBHE HaBbIkK. MiMemn X 337124 C HBIX 33739
X 337124 C X 3a1a4 0e3 HEeCTaHAaPTHEI
OTKa3a MecCTO TpyObIe HEKOTOPBIM 0e3
HEKOTOPBIM OLINOOK 1 X 337124
oOydJaronierocst OT | OmHOKH u omnboK U
u HE04eTOB
oTBeTa Heo4eTaMu HEJJ0UETOB
HEJ04YeTaMH
HIxaJjia oueHMBaHUs IPH MPOMEKYTOYHOM AaTTECTALMHU
Ouenka YpoBeHb NOATOTOBKH
MPEBOCXOTHO Bce kommereHmum (4acTm KOMIETeHIuWil), Ha (OPMHUpPOBAaHHE KOTOPBHIX HAIpaBIeHA
JVCIUIUINHA, C(OPMUPOBAHEI HA YPOBHE HE HIDKE «IIPEBOCXOAHO», MPOIAEMOHCTPHPOBAHEI
3HAHUS, YMEHHs, BJAJEHHs 10 COOTBETCTBYIOIIMM KOMIICTEHIMSIM Ha YpPOBHE BBIIIC
MIPeyCMOTPEHHOTO TIPOTPAMMOM
OTJIMYHO Bce kommereHIMM (4acTH KOMIETEeHIWil), Ha (OPMHUpPOBaHHE KOTOPBIX HaIpaBieHa
JHCIUIUTIHA, CHOPMHUPOBAHBI HA YPOBHE HE HIDKE (OTIUTHO.
324TeHO O4YeHb XOPOIIO0 Bce kommereHmum (4acTW KOMIeTeHNumil), Ha (OPMHpOBaHHE KOTOPBHIX HAIpaBIeHA
JHCIUIUTHHA, C(OPMHUPOBAHBI HA YPOBHE HE HIDKE «OUEHBb XOPOIIO»
X0pOouIo Bce kommereHmumm (4acTm KOMIETeHIuWil), Ha (OPMHUpPOBaHHE KOTOPBHIX HAIpaBIeHA
JUCLHMIUTHHA, COPMHUPOBAHBI HAa YPOBHE HE HIXKE «XOPOLIOY.
yaoBjiersoputeiab | Bce kommereHmum (4acTH KommeTeHnumil), Ha (OpPMHpOBaHHE KOTOPBIX HaIpaBieHa
HO JMCIHMIUTHHA, C(OPMHUPOBAHBI HA YPOBHE HE HIKE «yJOBJICTBOPHTEIBHOY», MPU 3TOM XOTS OBI
0JTHAa KOMITETEHIUS COPMHPOBaHA HA YPOBHE «YAOBIECTBOPUTEIHHO)
HeynoBJeTBopuTe | XOTS ObI 0JJHA KOMIETEHINS C(QOPMUPOBAHA HA YPOBHE HEYIOBIETBOPUTEIHHOY.
JILHO
He 3aYTeHO
MJI0X0 XoTst ObI 0JJHa KOMITETEHIIUSI CHOPMHUPOBAHA HA YPOBHE ILIIOXO0)




5.3 TumnoBble KOHTPOJbHBbIE 32JaHHSA WM HHbIEe MATEPHAJIbI, HEOOXOAWMMBbIE IJs1 OLEHKH
pe3yJbTaTOB O00y4YyeHHMsl HAa TMPOMEXKYTOUHOH aTTecTallid C YKa3aHMeM KpUTepUeB HX
OlleHUBAHMS:

5.3.1 Tumnosble 3agaHusi (oueHOYHOe cpeAcTBO - KOHTpPOJBLHBIE BONPOCHI) ISl OLEHKH
chopmupoBannoctu komnerenuuu OITK-1

1. O6sikHOBeHHOE nuddepeHnnansHoe ypapaenue. Oomuit Bug. [opsgoxk OY. OLY nepsoro nopsiaka,
obmwmit Bua. O/1Y nepBoro nopsiaka, pa3peméHHOe OTHOCUTENNBHO MPOU3BOTHON, Pa3HBIC
npeacraienns. O6macts onpenencHus. OdIee pemenne, IpoCTPaHCTBO pemreHnil. OcoOble TOUKH.
YacTHoe pelieHue, yI0BIETBOPAIOLIEE JaHHBIM HaualbHBIM ycioBusAM. 3anaya Komm. /laTe Bce
onpeaenenus. [IpuBectu npumep U Mokas3aTh BCe MOHATHS HAa HEM.

2. Teopema CyIlIecTBOBaHUSI U €IMHCTBEHHOCTH perenus 3anaun Ko anst OIY niepBoro nopsiaka,
Pa3pelIEHHOr0 OTHOCUTEIBHO NPOU3BOAHON. PopMynupoBKa. ['eoMeTpuuecKue NOACHEHHUS.

3. OV 1 mopsaka, pa3pemieHHOE OTHOCUTEIHHO MPOU3BOTHOMN, pa3HbIe BUIBL: C PA3JIENISIOLIMMUCS
MepEMEHHBIMU (OTIpeNieieHIe, METO/I pEIIeHHsT), OHOPOAHEIE (OIpeeNieHre, 3aMeHa, PUBOISIIAST
YPaBHEHUIO C pa3IeNSIOIIUMUCS IEpEMEHHBIMHI ), JIMHEHHBIE (OTpeaesieHne, MeTo ] bepHyIH, MeTo
Jlarpanxa), bepuymnu (onpexnenenue, meton bepuyiin), Pukkatu (onpeaeneHue, METOT PEIICHUS B
YaCTHOM Clydae).

4. YpaBHEHUs B OJTHBIX MuddepeHnnanax, onpeaeneHne, HE0OOX0ANMOe B JOCTATOYHOE YCIOBHE TOTO,
YTO B JICBOHM YacCTH CTOWT MOJHBIN audepeHnran Hen3BecTHOW QYHKITUH IBYX TIepeMeHHBIX. MeToz
pelIeHusl.

5. HUnTerpupyromuii MHOXHUTEIb, ONpeielieHHe. Y paBHEHHE B YaCTHBIX MTPOU3BOAHBIX TIEPBOTO MOPSAKA
JUTS TTIOVICKA HEM3BECTHOTO WHTETPUPYIOIIET0 MHOXKUTENS. [[0MCK MHTErpUpYIOMIEro MHOXKHUTEIS B
CJly4asiX, KOrja OH 3aBUCUT OT OJTHOM MEPEMEHHOM.

6. HMHTerpupyomme MHOXKUTEIH ISl JINHEMHOTO YpaBHEHUSI (METOJI pEIICHHsI C TIOMOIIBIO0 HAXOXKICHUSI
WHTETPUPYEMBIX KOMOWHAIINH), I OTHOPOTHOTO YPAaBHEHMUS, JUIA YPABHEHUS C Pa3AeIIIOTIMICS
MIepEeMEHHBIMH.

7. YpaBHEHHE MEPBOTO MOPS/IKA, HE Pa3pellieHHOEe OTHOCUTEIBHO Mpon3BoHON. Ocoboe pemieHue,
TUCKPUMHUHAHTHAs KPHBasi, METOIMKA BBIACTICHISI 0COOOTO PEemIeHs U3 TUCKPUMHHAHTHONW KPUBOM.

8. Meton BBeIeHUS TapaMeTpa sl PEIICHNs ypaBHEHHUH [TEPBOTO MOPSIAKA, HE pa3pelIeHHBIX
OTHOCUTEJIHHO MPOU3BOIHOMN: YaCTHBIC CITydau, OOIIHA CTydai.

9. Vpasuenwue Jlarpanxa, onpenenenue, pemenue. Y papaenne Kiepo, onpenenenne, penieHue.

10.01Y Beicmux nopsinkoB. Onpeznenenue. 3agada Komm amst ypaBHEHHS! BTOPOTO U TPETHETO MOPSIAKOB.
B ciyyae BbIMOTHEHNS yCIOBHIA TEOPEMBI CYIIIECTBOBAHUS U €MHCTBEHHOCTH PEUICHHS YTO MOYKHO
CKa3aThb OTHOCHUTEIHHO YHUKAJIHLHOCTH JJAHHOT'O YacTHOTrO pemeHus 3ana4un Komm? YpaBHenus,
JIOTTYCKAOIIHE MTOHIKEHHE MOPSIKA B IBYX YaCTHBIX CITydasX.

11.JIuneitasie OJ1Y BICIIEX MOPSIIKOB — HEOTHOPOIHKIE, 0THOpOoIHBIE. Teopema 00 00IIeM pereHnn
HEOJITHOPOJIHOTO ypaBHEHUs. Jloka3aTs.

12.dynnaMenTanbHas (MakcHMalbHas THHEWHO He3aBUCHMAast) cucTeMa pertennid. O01iee pemeHne
JIMHEWHOTO OJTHOPOTHOTO ypaBHeHUs. [loka3aTe, uTo crcteMa u3 n+1 4acTHOTO penieHwus ypaBHEHUS n-
Or0 MOpsAIKa BCEra JUHEIHO 3aBUCHMA.

13.0Omnpenenutens BpoHckoro. Teopema o TOM, 4TO eciy GYHKIIUH JIHHEHHO 3aBHCUMBI Ha HEKOTOPOM
OTpe3Ke, TO X BPOHCKHAH paBeH Hy0. [loka3aTh.

14.Tokazats, 4To ecinu QYHKIUH COCTABISIOT PYHIaMEHTAIbHYIO CUCTEMY PEUICHUH JAHHOTO JINHEHHOTO
OJTHOPOJIHOTO YPaBHEHUS, TO UX OIpeeNnTelh BPOHCKOTO He paBeH HYIIO HA B OJJHOW TOYKE OTpe3Ka,
Ha KOTOPOM OHH 33/1aHBI.

15.1lpumep nuHEHHO HE3aBUCHMOM Ha OTpe3Ke CUCTEMbI (DYHKIMH, HE SIBIISIOIIMXCS PELICHUEM JIMHEHHOTO
omaopoaHoro OJ1Y, BpoHCKMaH I KOTOPHIX paBEH HYJIIO.

16.1Tonmxenue nopsiika TuHEeHOTo ogHopoaHoro OJ1Y B ciryyae, KOria U3BECTHO OJTHO YaCTHOE
peuieHue. 3anucaTh 3aMeHy, [0Ka3aTh, Kak 3T0 padoTaeT Ha mpuMepe.

17.]loka3atk, 4TO JBa JUHEHHBIX 0HOpOAHBIX OJ]Y, nMerolre oHY U Ty ke (PyHIaMEeHTAIbHYIO
CHUCTEMY PEUIEHUI, COBIIA/Iat0T.

18.®opmymna JInyBumnsa-OcTporpaackoro.

19.Mcnonb3oBanue popmynbl JInyBrmuis-OcTporpagckoro Jist IOMCKa 00IIEro pelieHus JIHHEHHOTO
onHoponHoro O/1Y BTOporo nopsjka B ciiydae U3BECTHOT'O OJTHOTO YaCTHOTO pemieHus. BeiBoa B
obwem ciayuae. [lokasars Ha mpumepe.



20.Metop Diinepa penieHus TMHSWHOTO OAHOPOIHOTO YPaBHEHUS C TIOCTOSTHHBIME KO3 (DUITCHTaMHU.

21.]JToxa3aTenbCTBO JIMHEHHON HE3aBUCMMOCTH YaCTHBIX PEIICHUH, TTOMYYArOIIUXCS PH PEIICHUN
YpaBHEHHUSI BTOPOTO MOPS/IKA MIPU YCIOBHH, KOT/Ia TUCKPUMUHAHT XapaKTEPUCTUIECKOTO yPaBHEHUS a)
TIOJIOXKUTENBHBIN; 0) paBeH HYJIIO; B) OTPHUIIATCILHBIN.

22.Meto BapHaliy MPOU3BOJIEHBIX TTOCTOSIHHBIX PEUICHHS JTMHEHHOTO HEOHOPOIHOTO YPABHECHUS
BTOPOTO ¥ TPETHETO MOPSITKOB.

23.TToucK 4acTHOTO PENICHUSI TMHEHHOTO OJTHOPOTHOTO YPABHEHHUS C TOCTOSTHHBIMU KO3 PHUIIUECHTAMU H
CIEIMATILHOW MPAaBOH YacThi0 (KBA3UMHOT'OWICHOM) METOJIOM HEOIPENEIEHHBIX KO3()QUIIMEeHTOB.

24 .PellieHne 3g0a4 Ha NEPEINCreHHbIE TEMbI.

5.3.2 Tunosble 3anaHusi (OuUeHOYHOe cpeaAcTBO - KOHTpPoJbLHBIE BONPOCHI) ISl OLEHKH
chopmupoBannocTu komnereHunu OITK-2

1. Cuctembl 0OBIKHOBEHHBIX TG (hepeHINANBHBIX YpaBHEHH TPOMU3BOIBHOTO Topsinka. Crucrema,
3amucanHas B HopMaibHOH opme. COOTBETCTBHE CUCTEMBI YPAaBHEHUH U HEKOTOPOTO YpaBHEHUS
BhIcero nopsiaka. CrucrteMbl OOBIKHOBEHHBIX TG (GepeHIINAIBHBIX YPABHEHUH BTOPOTO HOPSIIKA.
[IpocTpancTBO pemenuii u hazoBoe mpoctpancTBo. Cuctema O/1Y Broporo nopsinka u Hekotopoe OAY
MIEPBOTO MOPSIAKA, COOTBETCTBUE MTOHATHII.

2. Teopema cyliecTBOBaHUSI U €TMHCTBEHHOCTH JIJIsl CHCTEMBI N ypaBHEHUH, 3alIICaHHON B HOPMaJIbHON
¢dopme. opMyTHPOBKA U TEOMETPUYUECKAs HHTEPIPETAITHSL.

3. Teopema o HeTIpephIBHON 3aBUCUMOCTH CHCTEMBI OOBIKHOBEHHBIX Au(pPepeHIaTbHbIX YpaBHEHUH OT

napamerpa U HadaJbHbIX JaHHBIX. Ju(depeHnupyeMoCcTh pelieHuil Mo napaMeTpy U HaualbHbIM

nanHeiM. CHOpPMYIUPOBATH JAJISl CHCTEM BTOPOTO MOPSIKAa U POKOMMEHTHPOBATb.

JluneiitHble cucTeMbl OOBIKHOBEHHBIX U] QepeHInaNbHbIX YPaBHEHUH N-0ro Nopsiaka.

OpnHopoanble nuHeHbIE cucTeMbl O/1Y, Teopema 0 CTpYKType peLIeHUs 151 OIHOPOJHOU CHCTEMBI.

Heonnoponusie nunelinsie cucremsl O/[Y,reopema o CTpyKType pereHusl.

Jluneitapie ogaOpoanble cuctemMbl OJY n-oro mopsiaka ¢ MOCTOSHHBIMU KO3 pHuimeHTaMmu: METOo]

Dilniepa peuIeHus! TAKUX CUCTEM.

8. Ciyuaii KpaTHBIX KOpHEW XapaKTEPUCTHYECKOTO YPAaBHEHHS OJJHOPOJIHON CHCTEMBI C TOCTOSIHHBIMH
koddunmentamu. [[Ba MeToia pelieHuS.

9. MeroJ BapHaluy MPOU3BOJIBHBIX MTOCTOSIHHBIX (MeTox Jlarpanska) pereHus TMHEHHBIX HEOHOPOIHBIX
CHCTEM BTOPOTO M TPETHETO MOPSIKA C MOCTOSTHHBIMU KO3 QHUIIMEHTAMH.

10.Meron pemenust cuctembl OJ1Y n-oro nmopsijaka ¢ momoripio nepexoaa k OJ1Y n-oro mopsiaka. [lepexos
ot nuHerHoro OZY n-oro nopsinka k cucteme OJY n-oro nopsiaka.

11.Cucrema OLY n-oro nopsaka. IlpounsBonbusiii Bun. Hopmaneshslit Bug. IIpocTpancTBO perieHuid.
Astonomuas cuctema OJ1Y n-oro mopsinka. @a3oBoe IPOCTPAHCTBO.

12.HeaBTOHOMHAsI 1 aBTOHOMHas1 cucTeMbI 2 nopsiaka. [IpoctpancTso pemenuii. @azoBast IOCKOCTb
aBTOHOMHOU cucteMbl. O/[Y nepBoro nopsiika, COOTBETCTBYIOIIEE JAHHOU aBTOHOMHOM cucteMe. OY
BTOPOTO MOPSI/IKA, COOTBETCTBYIOIIEE JAHHOM CHCTEME BTOPOTO MOPSIIKA.

13.CoctosiHre paBHOBeCHS (TOYKA MTOKOsI, HEMOJIBIKHASI TOYKA) aBTOHOMHOM cucteMbl OZ1Y.
Knaccudukanus cocTosHINA paBHOBECHS TMHEHHBIX aBTOHOMHBIX CUCTEM BTOPOTO HOPSIIKA C
MOCTOSTHHBIMU KO3 QHUIIMEHTAMH.

14 .Pemenue cuctemsl OJ1Y n-oro mopsiaka: ycToiduBoe mo JISmyHOBY, aCUMITOTHIECKH YCTONIHBOE,
HeycToiunBoe. TpaekTopHss aBTOHOMHOM CHCTEMBI N-0T0 NOpsIKa: ycToiiunBas no JIsamyHoBy,
aCUMIITOTHUYECKH YCTOMUMBAsi, HeycTounBas. TOYHBIE ONPENEIIEHUS U TEOMETPpUYECKas
nHTeprperanysi. COCTOSHHUA paBHOBECHS KaK TPAEKTOPHH C TOUKH 3PEHUS TEOPHUH YCTOWIHBOCTH.

15.Teopema JlssmyHOBa 00 YCTOHYUBOCTH 1O TIepBOMY IpuOIIMKeHut0. CHopMyarpoBaTh U yMETh
npuMeHsTh. ['pyboe (mpocToe) cocTosiHuEe paBHOBECHS HEJTMHEHHON aBTOHOMHOM CHCTEMBI.
JluneapuzoBaHHas cucteMa. TeopeMa o TUIe rpyOOro COCTOSHHS PABHOBECHST HEITMHEHHOM
ABTOHOMHOM CHCTEMBI B IByMEPHOM CITy4ae.

16.1lepronnyueckue pemeHns: aBTOHOMHBIX cucteM. [Ipeaensublie nukimnbl. MccnenoBanue okpecTHOCTH
UKIa: GYHKLIUS MOCTeI0BaHus. XapaKTepUCTUIECKUH MOKa3aTeb U MYJIbTUILTUKATOP NpeAeIbHOTO
UK.

17.IlepBbie unTerpansl u oommii naTerpan cucremsl O1Y. HeoOxoarmoe 1 10CTaTOUHOE YCIIOBHS
(aHaNMMTHYECKUI MIPU3HAK) NIEPBOTO MHTErpaa.

No ok



18.I1epBbic UHTETpaibl aBTOHOMHBIX cucTeM. CucteMbl OJlY B cHMMETpUYECKOH (pOpME U UX PEIlICHUE.

19.VpaBHeHUS ¢ YaCTHBIMH TTPOU3BOIHEIMU [IEPBOTO MOpsiika. Beenenue.

20.TeoMeTpHuuecKast HHTEPIPETAI CITydas HeM3BECTHOH (PYHKIMU JIBYX TIEPEMEHHBIX.

21.JIuneliHbIe OHOPOTHBIE YPABHEHHUS C YACTHBIMU MPOU3BOTHBIMH MTEPBOTO Mopsiika. [Touck odmiero
petnenust. [louck yacTHOTO penieHusl.

22.JIuneliHbIe HEOTHOPOHBIC YPaBHEHUSI C YACTHBIMH MPOU3BOHBIMHU TEpBOT0 Topsaka. [Touck odmero
pemrenus. [lonck wacTHOTO pemeHus!.

23.Ypauenus [1padda. Nccnenopanne B cirydasx HSU3BECTHOW (QYHKITUH JIBYX TIEPEMEHHBIX; IBYX
HEU3BECTHBIX (PYHKIIMHA OJTHOTO MEPEMEHHOTO.

24.Pemenue 3a/1a4 Ha MIEPEYHUCICHHBIC TEMBI.

Kpurepun onenuBanus (oneHouHoe cpeacTBo - KoHTpoJibHBIE BONIPOCHI)

Onenka Kpurtepuu oneHuBanus

HOJ’Iy‘{eHH HCUCPIIBIBAOIME OTBCTHI Ha BCC BOIIPOCHI ouiera u

IpEBOCXOAHO
p A JOINIOJIHUTCIIBHBIC BOIIPOCHI.

HOJ’Iy‘{eHH HCUCPIIBIBAOIMEC OTBECTHI HAa BCC BOIIPOCHI 6I/IHeTa, Ha

OTIIMYHO
JOINOJIHHUTCIIBHBIC BOIIPOCHI HC BCC OTBCThI ObLIH HUCYCPIIBIBAOIIUC.

HMMeroTcs mojiHbIe OTBETHI HAa BCE BOIIPOCHI C HC3HAYUTCIIbHBIMU

O4YCHBb XOpOo110
p MNOTPCIIHOCTAMU U apI/I(bMeTI/I‘IeCKI/IMI/I OIINOKaMHU.

HMmeroTcs oTBEThI Ha BCe BOIIPOCHI; HE BCC U3 HUX ITOJIHBIC; JOITYIICHbI

Xopowo HE3HAYUTEIIbHBIC OIINOKH.

CTy,Z[eHT IMPOACMOHCTPHUPOBAJI 0a30BbI€ 3HAHUS 110 HCKOTOPLIM BOIIpOCaM
YAOBJICTBOPHUTCIIBHO 6I/IJ'ICTa; JAOMMYIICHBI CYIIIECTBCHHBIC OH_II/I6KI/I, CBUACTCIILCTBYIOIIHEC O
HCIIOJTHOM ITIOHMMAaHUWU.

CTy,Z[CHT IMPOACMOHCTPHUPOBAII OTCYTCTBHUC 0a30BBIX 3HAHHMH 10 BCEM
BOIIpocaM 6I/IJ'IeTa; JAOITYIICHHBIC FPY6LIe OIJ_II/I6KI/I, CBUACTCIILCTBYIOIIINC 00
OTCYTCTBHUU IIOHUMAHU.

HCYHOOBJICTBOPUTCIIbH
0

I1JI0XO0 CTy,Z[eHT HC OTBCTHUJI HUYCTO I10 BOIIpOCaM ouera.

6. YueOHO-MeTOAMUYECKOE U HH(POPMALIMOHHOE o0ecTedeHue JUCIUNIMHBI (MOIYJIs)

OcHoBHas muTeparypa:

1. [Toutpsrun Jle CemenoBud. OObIKHOBEHHBIE AU depeHIInaIbHble YpaBHEHUS : yueO. AJis CTyI€HTOB
Mar. crieruaibHoCTel YH-TOB. - M. : Hayka, 1982. - 331 c. - 0.85., 141 sk3.

2. ©ununmnoB A. @. CoopHuK 3a1a4 1o 1uddepeHIanbHbIM ypaBHeHUAM. - M. ; MxeBck : PerynspHas u
xaoTuueckas nuHamuka, 2003. - 176 c. - (R&C Dynamics). - ISBN 5-93972-008-0 : 64.35., 201 aks.

3. Jlepman JI. M. Jlekuuu no oObIKHOBEHHBIM AU depeHnnanbubiM ypaBHeHUIM. - M. ; Mxesck : HUL]
"Peryinsip. u xaot. auHamuka', MH-T koMnbiotep. uccnen., 2016. - 280 c. - (YHUBepcuTeTCKrue Y4eOHUKH
u yueOHble nmocobust). - ISBN 978-5-4344-0343-6 : 320.00., 21 k3.

4. lpaktukym no aucuurmiuse "Auddepennunanbable ypaBHeHUS" : yueOHO-MeToin4yeckoe mocooue. Y.

1 /E. B. I'y6una, E. 10. Kaguna, H. B. Kucenesa, I'. B.Ocumnos ; HHI'Y um. H. U. Jlo6adesckoro. -
Hwxuwnit Hoeropog : Mzn-Bo HHI'Y, 2016. - 29 c. - TekcT : anekTpoHHBbIi., https://e-



lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=823688&idb=0.
JononHuTenpHas TuTeparypa:

1. CrenanoB BsuecnaB BacunbeBuu. Kypc nuddepennnansHbix ypaBHEeHUH : y9eOHUK. - 8-¢ u3l., cTep. -
M. : Toc. u3n-Bo us.-mar. mut., 1959. - 468 c. : un. - 23.00., 13 k3.

[Iporpammuoe obecnieuenue u MHTEpHET-pECypCHI (B COOTBETCTBUU C COJICPKAHUEM JUCIUTITAHBI):
WinSet

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JTUCHUIIMHBI (MOIYJIs1)

Y4eOHble ayaUTOPUH JIs MPOBEICHUS YYEOHBIX 3aHATHUW, MPEIYCMOTPEHHBIX 00pa30BaTeIbHOU
IPOrpaMMOi, OCHAILIEHbl MYJIbTHUMEIUMHBIM 000pyAOBaHHEM (IIPOEKTOP, SKpaH), TEXHUYECKUMHU
CpeICTBaMU O0yUYEHUS.

[lomemienust g caMoCTOATENbHON PabOThl O0YYarOUIMXCS OCHAILlEHbl KOMITBIOTEPHON TEXHUKOH C
BO3MOXHOCTBIO MOAKIIOYeHHUs K ceTh "HMHTepHer" u oOecreueHsl JOCTYIIOM B 3JEKTPOHHYIO
uH(OPMAIMOHHO-00pa30BaTEIBHYIO CPEY.

[Iporpamma cocraBiena B coorBerctBuM ¢ TpeboBanusMu OC HHI'Y no Hanpasienuto
noaroroBku/crienuanbHOCTH 01.03.03 - MexaHuka U MaTeMaTUYECKOE MOICITMPOBAHNUE.

ABtop(b1): KpyriioB Erenuii BanentunoBudy, kanauaaTt Gpu3nko-MaTeMaTHUECKUX HAYK, JOLEHT.
3aBenyrounii kadenpoit: Kanuaun Anekceit BsiuecnaBoBud, 10KTOp (pU3MKO-MaTEMaTHUYECKUX HAYK.

[Iporpamma onobpeHa Ha 3acenanuu Metoandeckoi komuccuu ot 13.12.2023, mporokoin Ne 3.



