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PaGoyas nmporpamMma AUCHUIUIMHBI YTBEpXkKACHA Ha 3aceiaHuu Kadeaphl BbICIICH MaTeMaTUKUA U (PU3UKU
MPOTOKOI Ne OT «__ » 20 r

JlonoHEeHUs! 1 U3MEHEHHsI, BHECEHHBIE B pab0ouyI0 MPOrpaMMy AUCHUILUIMHBI, YTBEPKACHBI HA 3aCeIaHUH

Kaeapbl )
IpOTOKOI Ne OT « » 20 r

3aBenyrommuii Kaheapoun / D.N.0/
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IPOTOKOJT Ne OT « » 20 r
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JlonoaHEeHus: 1 U3MEHEHUs], BHECEHHBIE B pab0ouyro MpOrpaMMy JUCHHUIUIMHBL, YTBEPKACHBI HA 3aCe1aHuU
Kaenpbl ,
IpOTOKOJT Ne OT « » 20 r

3aBeayromuii Kadeapoi / ®.1N.0/




N

Crucok JOKYMCHTOB U MaTCpHuajioB

. IlepedeHs MIaHUPyEMBIX PE3yNbTaTOB 00yYeHHUS 110 TUCIUILUIMHE, COOTHECEHHBIX C yCTAHOBIICH-
HBIMU B 00pa30BaTeNIbHON MPOTPaMMe MHINKATOPAMH JOCTUKECHUS KOMITETCHITHM ....ocvvevvveveenrciene
. Llenp 1 MeCTO TUCHUIUIMHBI B CTPYKTYPE 00Pa30BATEIBHOM MPOTPAMMBL.......vevvierrereeeereseesneseeseeenas
. Conepxanue paboueil mporpammsl (00beM JTUCHUIUIHHBI, THITBI U BUBI YI€OHBIX 3aHATHH, yueo-
HO-METOANYECKOEe 00ECIEYCHNE CAMOCTOSTEIBHON PAOOTHI OOYHAOIIIHXCS) +..vvvvevereereenrerresrenreseeseeans
. @OH/T OLIEHOYHBIX CPEACTB MO JHCIIUTIIITHE ....veuveeeesseessisseesseassesssesseesseassesseesesssesseesnessnesseessesnnesseesnes

4.1. HCpC‘ICHB KOMHeTeHI_II/Iﬁ U MHAUKATOPOB JOCTHUIKCHUS KOMHCTCHLII/Iﬁ C YKa3aHUCM COOTHC-
CCHHBIX C HUMHU 3aIUIaHUPOBAHHBIX PC3YJILTATOB O6yquH$I IO JUCHMITIIIMHE. Onucanue KpHu-

TEPHUECB 1 LKAl OHCHHUBaHWA PE3YIbTAaTOB O6y‘IeHI/I$[ IO AUCHHUIIIIMHE ...oovviiiiiiiiiiiiiiiiiniiiaan

4.2. TunioBBIC KOHTPOJBHBIC 33JJaHUS WJIM MHBIC MaTepPHAIIbl, HEOOXOTUMBIC IS OIICHUBAHHUSI Pe-
3yAbTAaTOB 00yUEHUS MO JUCIHUILINHE, COOTHECCHHBIX C YCTAaHOBJICHHBIMU B 00pa30BaTeIbHOM
nporpaMmme MHJIMKAaTOpaMu JOCTHKEHHs KoMITeTeHIni. MeToauyeckue Marepualsbl, Onpee-

JISTFOIIHE TTPOIIEAYPHI OIICHUBAHUS PE3YJIBTATOB OOYUCHHS IO TUCIIHUTUTHHE ..vvveevveeeiveessireeseness
4.3. PEUTHHT-TUIAH JUCIIAIIIIIIEBL ..oevvuvuunssseeesssssssssssssesssssssssssssssessssssssssssssssessssssssssssssseessssesssrssnsseeessennns
. YueOHO-MeTonuecKkoe M HHHOPMAIIMOHHOE 00€CTICUCHHUE TUCTIATIITIHBI ..oevvvvveiiveesiireessireessineessineenns

5.1. IlepeueHb OCHOBHO# U JONOJIHUTEIBHON y4eOHOM TUTEPATYPHI, HEOOXOAUMOM IS OCBOCHHS

D107 (03 00700 01070513 (N

5.2. Ilepeuens pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOHK ceTn «THTepHeT» 1 mpo-

IPaMMHOT0 00ecIieueHHsI, HEOOXOAUMBIX JUISI OCBOCHUS JUCIIHILTIHBI .....vvevveevereeneesseesieeeesneenes
. MarepuanbHO-TeXHHUYECKas: 0a3a, He0OX0oauMasi IJisi OCYIIECTBICHHUs] 00pa30BaTeIbHOTO MPOIIeC-
CA TTO JIUCTIHTIITFTHC ... tvestteseesteeseeessesseesseessesseenseesseaseeabeeseeas e e beenb e e s e e ebe e b e e s s e ek e e a bt e st e eb e e et e e nbeebe e beanbenreenns



1. IlepeveHb MIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHS MO JUCHUIINHE, COOTHECEHHBIX € YCTAHOB-
JICHHBIMH B 00pa30BaTe/IbHOM MpOrpaMMe HHIANKATOPAMM JOCTHKEHUS KOMIIEeTeH Uil

ITo mToram ocBoeHUA JUCHUITINHBI O6yanOHlHﬁCH JOJDKEH JOCTHUYb CIICAYIOINUX PE3YIILTaTOB o6yqe-

HUS:

Kareropus (rpynna) ®opmupyemas komne-  Kox u HauMeHOBaHUE Pesynbrarer 00yueHus
KOMITETEHINH (TIpH TEHIUS (C yKazaHUEM WHJUKATOpa JOCTHXKE- 10 JUCLUILIMHE
Hamuuun OI1K) Ko/a) HUSI KOMIIETEHIIUN

Cnoco0eH NpuMEeHSTh
COOTBETCTBYIOIIUHI (HH-
3MKO-MaTeMaTH4eCKui
arrmapar, MCTOAbI aHAJIN-
3a ¥ MOZICTIMPOBAHHS,
TEOPETUYECKOTO U IKC-
NEPUMEHTAIBLHOTO UC-
CIJICZIOBaHMSI IIPH pellie-
HUH Tpo(ecCHOHATBHBIX
3apay (OI1K-3);

OIIK-3.1. IIpumenser
MaTeMaTU4eCKUH arra-
par aHaJIUTUYECKOM reo-
METpUH, JIMHEMHOU all-
reops1, muddepenim-
aJIbHOTO M UHTErpajIbHO-
ro UCUUCIICHUS QYHKLIUU
OJTHOM IIEPEMEHHOM,
TeOpHH (PYHKLIUU He-
CKOJIbKUX TE€PEMEHHBIX,
TeOpUH (PYHKLUUN KOM-
IJIEKCHOTO TIEPEMEHHO-
ro, TEOPHH Ps/I0B, TEO-
pun quddepeHnnanb-
HBIX YpaBHEHUH

OIIK-3.2. [Ipumensiet
MaTeMaTHYeCKUH arma-
paT TEOpUH BEPOSITHO-
CTeH 1 MaTeMaTH4deCKoOi
CTaTHUCTUKH, OCHOB UM C-
JICHHBIX METO/IOB

OIIK-3.3. JlemoHcTpH-
pyeT noHuMaHue hpuzu-
YECKMX SABJICHUN U IIPU-
MEHSET 3aKOHbI MEXaHU-
KW, TEPMOJIMHAMUKH,
AIIEKTPUYECTBA U MarHe-
TH3Ma. [[leMoHCcTpUpyeT
3HAHUE DIIEMEHTAPHBIX
OCHOB ONTHKH, KBAaHTO-
BOIl MEXaHUKHU U aTOM-
HOM pu3uKH

3HaTh THUIIBI OOBIKHO-
BEHHBIX JU(epeHIn-
QJIbHBIX YPaBHEHHH, CHU-
crem nuddepeHmab-
HBIX YPaBHEHHUH U BO3-
MOYKHBIE METO/IbI UX pe-
IIEHHS, TIOCTAHOBKH
HavYaJIbHBIX 3a]1a4, TEO-
PEMBI CYILIECTBOBAHUS U
€IMHCTBEHHOCTH pelIe-
HHUSL.

YMeTh onpeaesTh TUIL
nuddepeHIaIbHOTO
YpaBHEHUS, CUCTEMBI
nuddepeHanbHBIX
YpaBHEHUH U BO3MOK-
HBIE METOBI UX pellie-
HUSL.

Bnaners HaBbiKaMu pe-
meHus nuddepeHnu-
aJbHBIX YPABHEHUH U
CHUCTEM B TOM YHCIIE
YUCJIEHHBIMU METOJIaMH.

Crioco0OeH UCIIOIb30BaTh
METOBI aHAIU3a U MO-
JCTUPOBAHUS DIICKTPH-
YECKUX IIEMEN U DIIEK-
TpI/I'-ICCKI/IX MallIlnH

(OIIK-4);

OIIK-4.1. Ucnonb3yet
METO/bI AaHAIN3A U MO-
JIETTMPOBAHUS JIMHEHHBIX
U HEJIMHEUHBIX IleTIel
ITIOCTOSIHHOTO U Iepe-
MEHHOT'O TOKa, METO/IbI
pacy€ra NnepexoaHbIX
IIPOLIECCOB B DIIEKTpUYE-

3HaTh DOHATHA 00
YCTOMYHMBOCTH pEIICHHUS,
MareMaTn4eCcKue MOIEIIN
OTIHMCHIBAIOIIHE MPOIIEC-
CBI B DJIEKTPUIECKUX IIe-
IsIX.

YMeTh aHaIM3upPOBATH
cucreMsl AuddepeHnn-




CKHX ICIAX ITOCTOSAHHO-
ro 1 nCPEMCHHOI0 TOKa

OIIK-4.2. leMmoHCTpU-
pyeT MOHUMaHUE MPUH-
[UIIa JeUCTBUS DIIEK-
TPOHHBIX YCTPOMCTB,
OCHOB TEOPHUH BJIEKTPO-
MarHUTHOTO MOJS U 11e-
TIEH C pacnpeeICHHbIMU
napameTpamu

OIIK-4.3. Ananu3upyet
YCTAHOBUBILIUECS PEXKHU-
MBbI pabOTHI ABUTaTEIEH,
TeHEepaTOpPOB U TPaHC-
dbopMaTopoB, UCTIOIB3Y-
€T 3HaHUE UX PEKUMOB
paboThI U XapaKTepu-
CTUK

aJIbHBIX YpPaBHEHUM Ha
YCTOWYUBOCTb, CTPOUTH
MaTeMaTu4eCKue MOJEIN
OIUCBIBAOLIUE IIPOLIEC-
ChI B 3JIEKTPUYECKUX Lie-
IsX.

Bnaners HaBbIKamMM aHa-
nau3a cucteM auddepen-
UAJIbHBIX YPaBHEHUH Ha
YCTOWYUBOCTD, IIOCTPO-
€HMsI MaTeMaTHYeCKUX
MOJIEJIEN ONMCBIBAOIINX
IPOLIECCHI B NIEKTpUYE-
CKHUX I CIIAX.




2. Ileab u MeCcTO JMCHHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Hucuununa «/{nddepeHnnanbupie ypaBHEHUA» OTHOCUTCS K 0053aTeIbHOM YacTH.

JucuumrHa u3ydaeTcsi Ha 2 Kypce B 3 ceMecTpe.

Llenp u3y4deHUsT AMCUUIUIMHBL (OPMHPOBAHUE TPEICTABICHUA O MOHATUAX W METOJaX TEOpHUHU
OOBIKHOBEHHBIX TU(GEepeHINaIbHbIX YPABHEHUI U ypaBHEHUH ¢ YaCTHBIMU NIPOU3BOIHBIMU; cHOpMHUPO-
BaTh MPEJCTaBICHHUS 00 OCHOBHBIX THUIAX IU(GEepeHINaTbHbIX YpaBHEHUH (JTMHEWHbIe TuddepeHInab-
Hbl€ YpaBHEHUs, OAHOPOAHbIE TU(EpeHaIbHbIE YPABHEHUS, YPABHEHUs C Pa3IesIAIOLMMUCS Hepe-
MEHHBIMH, YPaBHEHUS B TOJHBIX Iu(epeHanax, ypaBHeHHs ¢ TOCTOSHHBIMUA KO3 QHUIIMEHTaMU BBIC-
IIMX [OPSAKOB) M METOJaX MX pelleHMs; BbIpadoTaTb yMEHHs U HABBIKM HCCIEIOBAHUS U pPELICHUs
OOBIKHOBEHHBIX AU (epeHInanbHbIX ypaBHEHUH, CHCTEM JTUHEHHBIX Iu(p(epeHINaTbHBIX YPaBHEHHIA;
HAy4UTh NPUMEHATh JU(depeHnnanbHble ypaBHEHUS K PELICHUIO Pa3InYHbIX (PU3MYECKUX 3aj1ad; MO3Ha-
KOMHUTBCSI C COBPEMEHHBIMHU HAIIPABICHUSAMH PA3BUTHUS TEOPUH U PEpEeHIINATBHBIX YPaBHEHUI.

3. Conep:xanue padoueii mporpaMMsbl (00beM JUCHUIIMHBI, THIIBI M BUAbI Y4eOHbIX 3aHATHIH,
yueOHO-MeToAu4YecKoe o0ecneuyeHre CaMOCTOATEILHOM padoThl 00y4yarommxcsi)



®I'BOY BO « YOMMCKUM YHUBEPCUTET HAYKU Y TEXHOJIOI Uiy

BUPCKHIA ®UJIMAJ YYHuT

OAKVIIBTET ®U3NKU 1 MATEMATUKU

COIEPXKXAHUE PABOUEH ITPOT PAMMBbBI

TUCUUTUTMHEL «/Iuddepennanbabie ypaBHEHUS» Ha
O4Has

(hopma oOyueHus

_ 3  cemectp

Bun paéornbl O0LeM AUCHHUILINHEI
O6mas Tpynoemkocts aucuuriuinabl (3ET / yacos) 3/108
VY4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy € Mperno/iaBaresem: 72.2
JIEKINH 36
MIPAKTUYECKUX/ CEMUHAPCKUX 36
71a00PaTOPHBIX 0
KOHTPOIIb camocTtositensHoM paboTsl (KCP) 0
npyrux (TPyNIoBas, UHIAUBHyaTbHAs KOHCYJIBTAIMS U UHBIC BUIBI
y4eOHOH eI TEeNFHOCTH, MPEeIyCMaTPUBAIOIINE pabOTy 00yJaromuXcs ¢
npenogasareem) OKP 0.2
VY4eOHbIX 4acOB Ha CaMOCTOsATeNIbHYIO paboTy oOy4datonxcsi (CPC) 35.8
Y4eOHBIX YacOB Ha MOATOTOBKY K
mudizadery (Kontpomn) 0

dopMa KOHTPOJIS:
Hud3ager 3 cemectp




Ne i/t

Tema u conepkanue

dopma u3ydeHus
MarepHasoB: JeK-
11U, TPAKTUYECKUE
3aHSTHSI, CEMUHAP-
CKHUe€ 3aHATHUA, J1a00-
paropHbie paboTHI,
CaMOCTOSITeNIbHAs
paboTa u Tpymoem-
KOCTb (B yacax)

Jexk II I3 CP
C

OcHOBHas # J0TOJI-
HUTEIbHAA JINTEPaTy-
pa, peKoMeH1yemast
CTyZleHTaM (HoMepa U3

CITHCKA)

3aj1aHus 110 CaMOCTOSI-
TEeJNbHOM pabore cTy-
JICHTOB

dopma TeKyIIero
KOHTPOJIS yCIIeBaeMO-
CTH (KOJUIOKBHYMBI,
KOHTPOJIbHBIE Pa0OTHI,
KOMITbIOTEPHBIE TECTHI
U T.IL.)

2 kypc / 3 cemectp

1

OO6bikHOBeHHBIE MU depeHIInaTbHbIE YPaB-
HEHUS TIEPBOTO MOPSIIKA

OcHoBHble noHATHA. [Tone HanpaBneHui,
u3oknuHbl. O0uiee pemenue. [Ipocreiimue
JY. 3anaga Komu. CyiiecTBoBaHUE U €IUH-
CTBEHHOCTb pelieHHst. OcoOble pereHus.
YpaBHEHHUSI C pa3IEIAOMNMHUCS IEPEMEHHBI-
MU. OHOpPO/IHBIE YPABHEHUS, 0COOBIE TOUKH.
JInnelinble ypaBHeHHs. MeTon Bapuanuu
IIPOU3BOJIBHON MOCTOSIHHOM. YpaBHeHUE bep-
HYJIM. YpaBHEHUS B NOJHBIX 1uddepeHmma-
nax. HTerpupyrommi MHOKHUTEIb.

OO6bIkHOBeHHBIE MU depeHIInaTbHbIE YpaB-
HEHUS BBICIIUX MOPSIIKOB

OcHoBHbIE onpefenenus. [ eomerpuueckoe u
MEXaHUYECKOE UCTOJIKOBaHME J[Y BhICIIIMX
nopsiikoB. 3aaadya Ko, Metoasl noHmxe-
HUSI TIOPSIZIKA.

18 18 14

OcH. nut-pa NeNe
1,2,3

Jomn. nut-pa NeNe
1,2,3,4

OcH. nmut-pa NeNe
1,2,3

Jomn. mut-pa NeNe
1,2,3,4

Pemienue 3ana4, Kon-
TpOJbHAs paboTa

KontponpHnas pabora,
Pemenne 3agau

Konnoksuym, Permie-
HUE 3a]a4

Komnoxsuym, Peme-
HUE 3a1a4




3 Jlunetinpie nuddepeHmanbHbie YpaBHEHUS
N-TO ¢ MOCTOSTHHBIMH KO3(DHUIIMEHTaMU

OcHoguble onpeaenenus. JIJY n-ro nopsiaka
C MOCTOSTHHBIMU K03 uimeHTamu, oxHOpoI-
Hble ypaBHeHHUs. JIZIY n-ro nopsuka c nocro-
SHHBIMU KO3 GHUIMEHTaMU, HEOIHOPOHbIE
ypaBHeHus. 3anada Komm.

6 4

Pemrenne 3amau, Kon-
TpOJbHAs paboTa

OcH. nut-pa NeNe
1,2,3
Hom. nut-pa NeNe 3.4

Pemrenue 3agau, Kom-
JIOKBUYM

4 Cuctemsl nuddepeHIaIbHBIX YPaBHCHHM

OcHoBHbIe onpeenenus. OTHOPOAHBIE CH-
crembl [IY. ®yHnameHTanbpHas cucTema pe-
meHuit. Merop Ditniepa. OnpenenuTenb
BpoHckoro. JInHelHbIE OTHOPOAHBIE CUCTEMBI
V. IIpocTtpancTBo pernienuii u ¢pazoBoe Mpo-
cTpaHcTBO. OCOOBIE TOUKH CHCTEMBI IBYX
YpaBHEHUU. YCTOMYMBOCTh PEIICHUS CUCTEMBbI
1o JIsmmyHoBYy.

8 8

OcH. nut-pa NeNe
1,2,3
Jon. nut-pa Ne 4

KonTpomnpHas pabdora,
Peienue 3agau

Pemrenue 3agau, Kom-
JIOKBHYM

5 YucneHHsle MeTOABI pernenust nuddepeHIiu-
aJIbHBIX YPAaBHEHUM.

OcHOBHbBIE IOHATHS U OTIPENIETICHHUS, TOTpeLl-
HocTH. Meton Diinepa, meton Pynre-Kyrra.

6 JuddepeHIMpoBaHHBIN 3a4eT

2 2

3.8

0.2

OcH. nmut-pa NeNe 4,5 KonrtposnbHas padora,
Jom. mut-pa Ne 4 Pemenue 3amau

Komnoksuym, Peme-
HUE 3a]a4

Hroro no 2 xypcy 3 cemecTpy

36 36

1

36

Htoro nmo aucuuIInHE

36 36

1

36




4. @DoHJ OLlEeHOYHBIX CpeACTB MO AMCHUIIJINHE

4.1. llepeyeHb KOMIETEHIIMII U HHAMKATOPOB JOCTHKEHHUsI KOMIIETEHUMI ¢ YKa3aHHEM COOTHeCEeH-
HBIX C HUIMH 3aIJIAHMPOBAHHBIX Pe3yJbTATOB 00yUeHHs N0 JucuuIInHe. OnucaHue KpuTepuen

H IIKAJ OUCHUBAHUSA PE3YJIbTATOB oﬁyqe}mﬂ no TMCHHMIIJIMHE.

Kox u popmynupoBka komnereHmu: Crioco0eH MPUMEHSITh COOTBETCTBYIOLINH (PHU3HKO-MaTeMaTHYECKUI
anmapar, METOAbl aHaIM3a M MOJCIMPOBAHMS, TEOPETHYECKOTO M SKCIEPHUMEHTAJIBHOTO HCCIEIOBaHMUS
npu periernu npogeccuonanbueix 3aaa4 (OIMK-3);

Kon n Hanme-  Pesynbrarsl Kpurtepun ouenuBanus pe3ynsratoB o0ydenus ([Judzauer)
HOBAHWE WHIU-  0OYHCHUATO (Heymosne- 3 (Ymosnerso- 4 (Xopomwio) 5 (Otnmuno)
Karopa 0CTH- | IUCLIUIIIMHE TBOPUTEIHHO)  PUTEIBHO)
KEHUsS KOoMIIe-
TEHIUU
OIIK-3.1. Ilpu- 3HaTh TUIBI 3HaHus He 3uanus Hefo-  3HaHuA chop-  3HAHUS MOJTHO-
MEHSIET MareMa- OOBIKHOBEHHBIX C(OPMHUPOBAHBI CTATOYHO MHUPOBAHBI, HO | CTHIO COPMH-
TUYECKUi an-  nuddepeHuu- c(OpMHPOBaHBI, UMEIOT OT/JJIb-  POBAHBI
napar aHaJIMTU- AJIbHBIX ypaB- HECUCTEMHBI HbIE TIPOOEITBI U
YeCKOil reoMeT- HEeHuil, cucreM HETOYHOCTH
puu, TuHeHOH  uddepeHnu-
anreOpsl, 1Ud-  aIbHBIX ypaB-
(depeHanbHO- HEHHH U BO3-
rO U UHTE- MOYHBIE METO-
IPajJbHOIO UC- | Jbl UX pellle-
YU CIICHUS HUS, TIOCTaHOB-
(GYHKIIUM OHOW KM HaYaJIbHBIX
HNEpEeMEHHOH,  3ajay, TeOpEeMbl
TEOpUU PYHK-  CYIICCTBOBAHHS
IIUU HECKOJIb- ¥ €IMHCTBEHHO-
KHUX TIEpEMEH-  CTH pEIlEHUs.
HBIX, TCOpHH YMeTh onpene- | YMeEHUs He YMeHus He YMeHus B oc-  YMEHHS MOJIHO-
(yrKimi KoM- JATh TUI [U(-  cHOPMUPOBAHBI  TIOJTHOCTHIO HOBHOM c(op-  CTbIO cHOpMHU-
THICKCHOTO TIC~ o penmuanbHo- c(hOopMHPOBaHbl MHUPOBAHbBI pOBaHbI
PEMCHHOTO, ro ypaBHCHUS,
TCOPHH PALIOB, ' oy orembr aud-
Teopun Audde- (bepertmas-
peHHHaHMfHX HBIX YPaBHEHUMU
YPaBHCHHIH 1 BO3MOXKHbBIE
METOIbI UX pe-
OIIK-3.2. Tlpn- | CHIIS.
MEHSET MaTeMa-
THyeckuii ai-  BJIAAeTh HaBbl- | BrnaneHwue Bnanenue Bnanenune Bnanenne
mapar Teopui  KAMHU PCIICHHs  HABBIKAMU HE  HABBIKAMM HE-  HABBIKAMH B HaBbIKaMH yBe-
BeposiTHOCTel 1 AUPdepentn-  chopMHUPOBAHO  yBEPEHHOE OCHOBHOM peHHOE
MaTeMaTHye- aJIbHBIX ypaB- c(hopMHPOBaHO

CKOM CTaTHUCTH-
KW, OCHOB YHC-
JICHHBIX MCTO-
JIOB

HEHUH U CHCTEM
B TOM YHCJIC
YHNCIIEHHBIMA
METOJIaMH.




OIIK-3.3. [le-
MOHCTPHUPYET
noHuMaHue u-
3UYECKHUX SIBJIC-
HUM U IpUMe-
HSIET 3aKOHBI
MEXaHUKH, TEP-
MOJIMHAMHUKH,
ANIEKTPUYECTBA
Y MarHeTu3Mma.
JemoHCTpUpyeT
3HAHUE JIEMEH-
TapHBIX OCHOB
ONTHUKU, KBaH-
TOBOI MEXaHHU-
KM ¥ aTOMHOM
busuKu

Kox u ¢popmynuposka komnereHun: Crioco6eH UCIO0Ib30BaTh METO/Ibl aHAIN3a U MOJAEIMPOBAHUS AJIEK-
TpUYECKUX Lienel u dekTprueckux mamuH (OITK-4);

Kon n Hanme-  Pesynbrarsl Kpurepun onenuBanus pe3ynsratoB o0yuenus ([Judzager)
HOBAHHE MHIM-  OOY4CHUA N0 (Heynosne- 3 (Ymopnerso- 4 (Xopomio) 5 (OtnnyHO)
Karopa 0CTH- | TUCIMILTHHE TBOPUTEIBHO)  PUTEIBHO)
KECHMSI KOMIIe-
TEHLUU
OIIK-4.1. Uc- 3Harb noHATUS 3HaHUSA HE 3Hanus Heqo-  3HaHWA chop-  3HAHUS MOJHO-
HO0JIb3YeT METO- 00 yCTOWYMBO- | CPOPMUPOBAHBI  CTATOUHO MHUPOBaHbI, HO  CTbIO CHOPMHU-
Jbl aHAIM3a U CTH pELIeHMUS, c(hOpMUPOBaHbI, UMEIOT OT/AEIb- POBaHbI
MOJEJIMPOBAHUS MaTeMaTHye- HECUCTEMHBI HbIe Ipo0eIIbl U
JUHENHBIX U CKH€ MOJIeNN HETOYHOCTHU
HEJIMHEWHBIX OIIHCHIBAIOLINE
LENel MOCTO-  MPOLECCHI B
SHHOTO U IIepe-  AIIEKTPUYECKUX
MEHHOTO TOKa,  IIeTsiX.
MCTOIB! PACHCTA yryiery, amamn-  Ymenns He YMmenus He YMeHus B oc-  YMEHHS MOJIHO-
TICPEXOAHBIX 3UpOBaTh CU- chopMUpPOBaHBI MOJTHOCTHIO HOBHOM c(op-  CThIO chopmu-
TpOTLECCOB B creMbl qudde- c(hOopMHPOBaHbl MHUPOBAHBI pOBaHbI
SMEKTPHIECKUX | 1 oirivra re pix
LeTiX MOCTo- ypaBHEHUH Ha
AHHOTO M TICPE- - v o itumBoCT,
MEHHOTO TOKA .1y i, yrae-
MaTH4YEeCKHe
OIIK-4.2. Jle- MOJIENN OTHCHI-
MOHCTPHPYET | poonre mipo-
MOHUMAHHE - ocepr B aek-
TIpUHIATIA ACH- TPUYECKUX IIe-
CTBUS DIIEK- 81X,
TPOHHBIX
YCTPOICTB, OC- Bnaners HaBbl- Bianenue Bnanenue Bnanenue Bnanenue

HOB TEOPUH

KaMH1 aHaJIu3a

HaBbIKaMH HEC

HaBBbIKaMH HEC-

HaBBIKaMH B

HaBbIKaMH YBC-




AJIEKTpOMar- cucteMm audde- chopMupoBaHO yBEpEeHHOE OCHOBHOM peHHoe
HUTHOTO TIOJISt 1 PEHIIUATBHBIX c(hopMUPOBaHO
1ernei ¢ pac- ypaBHEHUH HA
MPEJEICHHBIMI | YCTOWYUBOCTb,
napaMeTrpamMu  IOCTPOCHHS
MareMaTruye-
OIIK-4.3. Aga- ckux Moueiaei
JU3UPYET yCTa-  OMMCHIBAIOIINX
HOBUBIIHECS MIPOLIECCHI B
PEXHUMBI pad0-  ANMEKTPUICCKUX
ThI IBUTATEJICH, LEmsiX.

TeHEepPaTopoB U
Tpanchopmaro-
POB, UCIIOJIB3Y-
€T 3HaHUE UX
pexuMoB pabo-
TBI U XapaKTe-
PHUCTHK

KpurepusiMu oLieHUBaHHS SIBISIOTCS OaJUTbl, KOTOPBIE BBICTABISIOTCS 32 BHBI JEATEILHOCTH
(oLleHOYHBIE CPEACTBA) MO UTOTaM M3YYEHHsI MOIyJel (pa3/liesoB MTUCIUILIMHEI), IEPEUUCICHHBIX B peil-
TUHT-TUTAHE JUCHUIUIMHBI. basuibl, BBHICTaBIsIEMblEe 32 KOHKPETHBIE BUJIbI JIEATEIBHOCTU TMPEIACTABICHBI
HUXKE.

4.2. TunioBble KOHTPOJIbHBIE 32JJaHUS WJIH MHbIe MaTepHaJIbl, HEOOXOAMMBbIE IJIS OIleHHBAHHS Pe-
3yJbTATOB 00y4eHH sl M0 IMCUHUILIUHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B 00pa30BaTeIbHOI MPo-
rpaMMe MHIMKATOPAMH TOCTH:KEHHsI KoMmmeTeHnmii. MeToauueckue Marepualibl, onpenessiionue

npoueaypbl OHCHUBAHUS PE3yJabTaToB Oﬁy'leHI/lﬂ no JTMCUUIIJIMHE.

KOI[ 1 HAMMCHOBAHHEC WHNKATO-
pa AOCTUKCHHUA KOMIICTCHIIUU

OIIK-3.1. IIpumensier mareMaru-
YECKHUH annapar aHaTuTHYEeCKOU
T€OMETPHH, JIMHEHHOHN anredpsl,
TG depeHINaIbHOTO U UHTE-
I'paJbHOTO MCUUCIIEHUS (PyHKIUU
OJTHOM IIEPEMEHHON, TEOPHUH
(GYHKIIUN HECKOJIBKUX MepEeMEH-
HBIX, TEOPUU (PYHKITHI KOM-
IUIEKCHOTO TIEPEMEHHOTO, TEOPUH
pAnoB, Teopun auddepeHnanb-
HBIX YpaBHEHUH

OIIK-3.2. IIpuMeHsieT MmaTeMaTH-
YECKHUH anmnapar TEOpUU BEPOAT-
HOCTEN U MareMaTu4yecKou cra-
THCTHUKH, OCHOB YHCJIEHHBIX Me-
TOJIOB

OIIK-3.3. JlemoHCTpUpYET T10O-
HUMaHHe PU3NUYECKUX ABJICHUI U

Pesynbrarsl 00y4eHus 10 TUCIIH-
IUTAHE

3HaTh TUIIBI OOBIKHOBEHHBIX
muddepeHIMaNbHBIX ypaBHEHUH,
cuctem nuddepeHIranIbHbIX
YpaBHEHHIA U BO3MOXKHBIE METO-
JIbl UX PELICHUs, TOCTAaHOBKU
HaYaJIbHBIX 33J1a4, TEOPEMBI CY-
II€CTBOBAHUS U €IUHCTBEHHOCTH
pereHHs.

OneHouHble CpeacTBa

KOJ'IJ'IOKBI/IYM, Pemienue 3amaq

VYMmets onpenenarts Tin audde-
PEHIIMATBHOTO YPaBHEHUS, CH-
cTeMbl JuddepeHInaIbHbIX
YpaBHEHHIA ¥ BOBMOYKHBIE METO-
JIbl UX PELICHHUS.

BrnaneTs HaBbBIKAMU pelICHUS
g depeHINaTbHbIX YpaBHEHUN
Y CHCTEM B TOM YHMCIIC YHCIICH-
HBIMH METOJIAMHU.

Pemenwue 3anau, KontponbHas
paborta

Pemenue 3amay, KontponsHas
pabora




IPUMEHSET 3aKOHBI MEXaHHKH,
TEPMOJAMHAMUKH, 3IEKTPHUUECTBA
U MarHetusMma. JlemoHcTpupyer
3HAHUE JIIEMEHTAPHBIX OCHOB OII-
THKH, KBAHTOBO MEXaHUKHU U
aTOMHOM (pr3uKH

OIIK-4.1. Mcnonb3yeT METOIbI
aHaJIM3a U MOJICTTUPOBAHUS JIH-
HEUHBIX U HeJTUHEHHEBIX 1IeTIeH
MOCTOSTHHOTO U MEPEMEHHOTO TO-
Ka, METOJIbI pacyéTa MepexoaHbIX
MIPOLIECCOB B DJIEKTPUUYECKUX IIe-
X TTOCTOSTHHOTO ¥ TIEPEMEHHOTO
TOKa

OIIK-4.2. JleMoHCTpUpYET MO-
HUMaHUe NPUHIINIIA IEHCTBUS
AJIEKTPOHHBIX YCTPOMCTB, OCHOB
TEOPHH IEKTPOMATHUTHOTO TOJIS
Y LEIIeH C pacpeeICHHbIMH I1a-
pameTrpamu

OIIK-4.3. Ananu3upyer yCcTaHo-
BUBIINECS PEKUMBI paOOTHI IBH-
rareJiell, FreHepaTopoB U TPaHC-
¢dbopmMaropoB, UCHIONB3YeT 3HAHUE
UX PEKUMOB PaOOTHI U XapaKTe-
PUCTHK

3HaTh MOHATHS 00 YCTOMYMBOCTH
pelIeHus, MaTeMaTuyeCKue Mo-
JIEJIA OTHCHIBAIOLIUE MPOLIECCHI B
AIIEKTPUUECKUX LIETISIX.

KomnoksuymMm, Pemienue 3amau

VYMeTh aHAIM3UPOBATH CHCTEMBI
QG depeHIHaTbHbIX YpaBHEHUN
Ha yCTOHYMUBOCTH, CTPOUTH Mate-
MaTU4eCKHe MOJAEIH ONHICHIBAO-
IIME MPOILIECCHI B ANEKTPUIECKUX
TETISIX.

Pemenue 3anay, KontponbHas
pabora

BrnaneTs HaBBEIKaMM aHaJIHW3a CHU-
creM auddepeHnnanbHbIX ypaB-
HEHUH HA yCTOWYUBOCTb, I10-
CTPOEHHUSI MAaTEMaTUYECKUX MO-
JleTiel OMUCHIBAIOIIUX MPOIECCHI
B 2JIEKTPUYECKHX LIETISIX.

Kontponwshas padora, Pemenue
3aja4

Kputepusmu orneHuBaHMs PU MOAYJIBHO-PEUTHUHIOBOM CHUCTEME SIBJISIFOTCS Oalibl, KOTOPBIE BbI-
CTaBJISIOTCS TIPENoAaBaTeNeM 3a BUbI JESTeIbHOCTH (OLEHOUHBIE CPECTBA) IO UTOTAM U3yUYeHHs MOAY-

ne#t (pa3nenoB AUCIUIUIHHBI), TEPEUUCICHHBIX B PEUTHHT-TIaHE JUCITUTUTHHBI

[IIxanbe! orleHUBaHUA:

KontponpsHas pabora Ne 1.

Kontponbnas padora

Pemnte nuddepennpanbHble ypaBHEHUS

1) y +2y+5y= -(17/2) cos2x.
2) 2y +5y=0,1e72:5%X-25sin2,5x.
3) y +5y+y = 7e°%-2tgx

4) y" + y-2y=2ex(2+x).

5) y' = xXy/x+y

Metonnuueckre Marepralbl 1151 KOHTPOJIbHON pabOThI

Onucanue MCTOAUKH OLCHUBAHUA: ITPU OLCHKC BLIITOJIHCHUA CTYACHTOM KOHTpOJ'IBHOfI pa60TBI MaKkCH-

MaJIbHOC BHUMAHUE CIICAYCT YACIATE CIACAYIOINUM aCIICKTaM: HACKOJIBKO IMOJTHO B TCOPETUYCCKOM BOIIPO-

C€ PACKPBITO COAECPKAHUE MaTepHUalla, YETKO U NIPABUIILHO JAHBI OIPEIEICHUS, PACKPBITO COACPKAHUE
MTOHSTUI; BEPHO MCIOJIb30BaHbl HAYYHbIE TEPMUHBIL; IEMOHCTPUPYIOTCS BBICOKMI YPOBEHb YMEHMS OIle-




pPHUpPOBATh HAYYHBIMH KaTETOPHSIMHU, aHATM3UPOBATh HH(OpMAIIHIO, BIaJeHHE HaBBIKAMHU MPAKTHUECKON
NesTeIbHOCTH; KelC-3a/laHie PEIICHO Ha BEICOKOM YPOBHE, COAEPKUT apIyMEHTALUIO U MTOSICHEHUSL.
Kpurepun onenkn (B 6asax):

- 5 0aJIJIOB BBICTABIISIETCS CTYACHTY, €CJIM B TEOPETHUECKOM BOIIPOCE IMOJIHO PACKPBITO COAEpKAHNUE MaTe-
pHaa; 4eTKO M MPABUIIBHO JIaHBI ONIPEICIICHUS, PACKPBITO COJEPKAHUE TIOHATHIA; BEPHO UCIOJIH30BAHBI
Hay4yHbl€ TEPMUHBI; IEMOHCTPUPYIOTCS BEICOKUN YPOBEHb YMEHHUS ONIEPUPOBATh HAyYHBIMU KaT€rOPUsIMH,
aHaTM3MUPOBaTh NHPOPMAIHUIO, BJIaIeHIE HAaBBIKAMU MPAKTUUYECKON AEATEIbHOCTH; KeiC-3a/laHue pereHo
Ha BBICOKOM YPOBHE, COJEPKUT MOSCHEHMs; TECTOBbIE 3aJJaHUs PELIeHbI cBbIlle, yeM Ha 80%); ypoBEeHb
3HAHUW, YMEHHM, BIaJICHUN — BBICOKHI;

- 4 Gasna BBICTABIISIETCA CTYJCHTY, eciii B TeopeTndyeckoM Bolpoce pacKpbITO OCHOBHOE COAECP)KaHUE
Marepuaia; B OCHOBHOM IPAaBWIBHO JIaHBI OIIPEeNICHHs TIOHATHI U MCIIOJIb30BaHbI HAYUYHBIE TEPMHHBI;
OTBET CaMOCTOSATENbHBIH; ONpeeIeHNs NOHATHI HeNONIHbIE, JONYIIEHbl He3HAUUTEIbHbIC HAPYIIECHUS B
MOCIIEIOBATEIbHOCTH U3JI0KEHUS; HEOOIbIINE HEIOCTATKU TPU MCIIOIB30BAHUN HAYYHBIX TEPMUHOB;
Kelc-3a/laHKe PEeLIeHO BEPHO, HO PELIEHNE HE JOBEAEHO 0 3aBEPIIAIOILEro 3Tama; TeCThl perieHsl Ha 60-
80%. YpoBeHb 3HaHUI, YMEHUH, BIaICHUIA — CPEIHU;

- 3 GaJiia BBICTABIISETCS CTYJCHTY, €CJIM B TEOPETUYECKOM BOIIPOCE YCBOCHO OCHOBHOE, HO HEIOCIIE10Ba-
TEJBHO; ONPEACTICHNS MOHATHI HEIOCTATOYHO YETKUE; HE UCTIOJIb30BAaHbI B KAYECTBE JOKA3aTEIbCTBA BbI-
BOJIbI M 00001IEHNS U3 HAOMIONCHUH, TPAKTUYECKUX 3aHATHH; YypOBEHb YMEHUS ONIEpUPOBAaTh HAyYHBIMU
KaTeropHusMH, aHAJTH3UPOBATh HH(OPMAIIHIO, BIIaJCHHUS HAaBBIKAMH MPAKTHYECKOHN IEATEIIbHOCTH HEBBICO-
KU, HaOIIOIAI0TCsl TPOOEIIbl 1 HETOYHOCTH; B PELIeHHE Keiic-3aJaHHsI BEPHO BBIIIOJIHEHBI HEKOTOPbIE
aTansl; TeCThl peweHsl Ha 40-60%; ypoBeHb 3HaAHUM, YMEHUH, BIaJIeHUI — yIOBIETBOPUTEIbHBIH;

- MeHee 3 GaJIJIOB BBICTABJISIETCS CTYACHTY, €CJIM B TEOPETHUECKOM BOIIPOCE HE U3JI0KEHO OCHOBHOE CO-
NepxaHue yueOHOro Marepuasa, u3JI0o)KeHUEe (parMeHTapHOe, HE MOCIEI0BaTEIbHOE; ONIPEIEICHUS 10~
HATHH HE YeTKHUE; HE MCII0JIb30BaHbl B KAUECTBE JI0Ka3aTeIbCTBA BHIBOJbI M 0000IECHHS U3 HAOIIOeHUH,
YPOBEHb YMEHUS ONEPUPOBATh HAYYHBIMH KaTETOPUSIMH, aHATU3UPOBATh UH(POPMAIIHIO, BJIaICHHS HAaBbI-
KaMU NPaKTHYECKOM 1eATEIbHOCTH OYeHb HU3KUI; TeCThl pelieHbl MeHee, yeM Ha 40 %; ypoBeHb 3HaHUI,
YMEHUH, BIaJICHUI — HEJOCTAaTOYHBIN.

Penrenne 3agau

Pemenue 3amau cnoco6cTByeT (OPMHUPOBAHUIO YMEHHM M HAaBBIKOB OTHOCSAIIMXCS K KOHKPETHOH cdepe
NeSITENIbHOCTH
@umunnoB A.®. CoopHuk 3a1a4 1o JuddepeHIMaIbHbIM YPaBHEHUIM.

B zapavax ¢ noMombio HIoKIHH HAYepPTHTHR I:I'IpHﬁJIH-

MEHHO) pelleHHA JaHHLIX VpaBHeHWH.

1.y =y—a 2. 2(y+y')=x+3.

3.y = =0, 4. (y? + 1)y =y — .

5 yy' +a=0. 6. ry' = 2y.

PemuTe ypapHeHHs

511. " + 4" — 2y = 0. 512. ¢ + 4y + 3y = 0.
513. 4" — 2y’ = 0. 514. 2y" — 5y + 2y = 0.
515. y'"' — 4y + 5y = 0. 516. y" + 2y + 10y = 0.

MCTO}II/I‘ICCKHe Marepualibl, ONPEACTIAIOIUC MPOUCAYPY OLICHUBAHNUSA BBINIOJTHCHUA PCIICHUA 3a1a4

Onucanue MCTOAUKH OLUCHHUBAHUA: ITPU OLICHKC BLIITOJIHCHUSA CTYACHTOM PCUHICHUA 3a1d4 MAKCUMAJIbHOC
BHUMAHHE CIICAYCT YACIATH CICAYIOIHUM aCIICKTaM: IOHUMaHHWEC 3aJa4u, IIPaBUJIbHOCTb p336I/IeHI/I$[ 3aaa-



9 Ha UCKOMBIC U JaHHbBIE; IPABUILHOCTH BHIOOPA AITOPUTMA PEIICHUS 3a]]a4H, B YACTH JIOTUIECKOTO
paccyxxaeHus; Beioope hpopmyir; Hammure (HakKTHIECKUX U JIOTHYECKUX OIMMOOK B PEIICHUH 3aa4H; TO-
JTy4eHHUE BEPHOTO OTBETA; PAIMOHAILHOCTH CIIOC00a PEIICHHS; TIPOBEPKE MOTyUYEHHOTO pemieHus (Tpu
HEOOXOAMMOCTH).

Kputepuu omieHKY pernieHus 3a/1a4:

5 6aa. - CocTaBiieH IPaBWIbHBIM alTOPUTM PELLIEHUS 3a7a4Hl, B JIOTHYECKOM PAcCyXJIEHUH, B BEIOOpE
(dhopMyIT U pelIeHUH HEeT OMUOOK, MMOYYCeH BEPHBINA OTBET, 33]ja4a pelieHa pallioHaIbHBIM CIIOCOOOM.

4 6au. - CocTaBiieH paBUIbHBIN AJITOPUTM PEIICHUS 33/1a4H, B JIOTHYECKOM PACCYKICHUH U PELICHUU
HET CYIIECTBCHHBIX OMIMOOK; IPABIILHO CEIaH BEIOOP (hOpMYI 7Sl pelIeHUs; €CTh OObSICHEHUE pelie-
HUS, HO 3a]ja4a pelieHa HepaloHaJIbHbIM CIIOCOOOM MIIH JIOMYIIEHO He 0oJiee IByX HECYIECTBEHHBIX
o1KOOK, MOJTy4YeH BEPHBII OTBET.

3 0aJ. - 3aaua OHATA MPABWIIBHO, B IOTHYECKOM PACCYX JACHUU HET CYIIECTBEHHBIX OIIUOOK, HO I0MY-
IICHBI CYIIICCTBCHHBIE OIMTUOKHU B BRIOOpE (hOpMYIT HITM B MATEMaTHYECKHUX pacyeTax; 3a/iada peiieHa He
MOJIHOCTBIO WJIK B OOIIIEM BH/IE.

1 6aJ1. - 3ajaua pelieHa HENPaBUIIBHO.

0 0aJu1. - 3agaya He pelleHa.

KosaoxkBuym

OnucaHne METOIUKU OLIEHUBAHUS BBIIIOJHEHMSI KOJIJIOKBUYMa: BHUMAHUE Y/IEISETCSl YCBOCHUIO y4EOHOTO
MaTtepualia, MoJHOTE U JIOTHKE U3JIaraéMoro Marepuaja, yMEHUIO0 ONEpUpPOBaTh HAYYHBIMU KaT€rOpUsSIMH,
BJIQ/ICHUIO IPUEMAMHU U HaBbIKAMU BBIIIOJHEHUS MPAKTUYECKUX 3a4aHUN (IIpU HAIUYUH).

Bormpocsl k KOJUI0KBUYMY

1. OcHoBHbBIE IOHATHS TeOpUU AU PepeHInaNbHBIX YPaBHEHUN.

2. 3apauu, npuBoasIue K AuddepeHnnanbHbIM ypaBHeHUsIM. [lone HanpaBieHuid ypaBHEHUH IEpBOTO
MOpsIKa.

3. YpaBHEHUS C pa3aesOIUMUCS IEPEMEHHBIMU.

4. OnHOPOAHBIC YpAaBHEHUSI.

5. JIuHenHble ypaBHEHHS IEPBOTO MOPSAIKA.

6. YpaBHeHHs B OJHBIX AuddepeHnnanax.

7. IHTErpupyOIMIi MHOXKHUTEIb.

8. YpaBHEHNS BBICIINX MOPSIIKOB, TOMYCKAIONIME TOHWKEHUE MOPsIIKa.

9. TeopeMa CynieCTBOBaHMSI U €AMHCTBEHHOCTH PEIICHUs YPaBHEHNUS [IEPBOrO MOPSIKA.

10. Orubaroniyie 1 0coObIe pelIeHusl.

11. Teopema cymecTBOBaHUS M €AMHCTBEHHOCTH PELICHMSI IMHENHOTO ypaBHEHU 11 - o nopsaka. [Ipo-
CTPAHCTBO PELICHHUI OJJHOPOTHOTO JTUHEWUHOTO yPaBHEHHS.

12. ®ynnamenTanbHble cucteMsl peieHnid. Oomiee pemenue. OnpenenuTens BpoHckoro.

13. ®opmyna OcTporpaackoro.

14. HeogHoponHoe TMHENHHOE ypaBHEHNE U BUJ] €70 OOILEro pereHms.

Metogudeckue MaTepualibl U KOJUIOKBUYMaA

Kpurepnu onenku

5 6as1710B BBICTABIISIETCS CTYJEHTY, €CJIM OH IEMOHCTPUPYET ITIyOOKOE U MPOYHOE YCBOEHUE POrpaMM-
HOT'0 Marepuara, MOoJHbIe, OCIEI0BaTENbHbIE, TPAMOTHBIE U JIOTHUECKHU U3JIaraéMble OTBETHI IIPU BUJI0-
W3MEHEHUH 3aJIaHus; CBOOOTHO CIIPABIISIONINECS C TTIOCTABICHHBIMH 3a7a4aMH, 3HAHHS MaTrepuaa, nmpa-
BUJILHO 000CHOBaHHbBIE MPUHATHIC PEIICHNUS, BIaICHUE Pa3HOCTOPOHHUMHU HABBIKAMH U IPUEMAMHU BbI-
TIOJTHEHHS TIPAKTHYECKUX PaOOT.

4 0aJu1a BBHICTABIISIETCS CTYAEHTY, €CJIM OH IEMOHCTPUPYET 3HaHUE MPOTPAMMHOI0 Marepuana, rpaMoT-
HOE U3JIOKEHNe, 0e3 CYIeCTBeHHBIX HETOYHOCTEH B OTBETE Ha BOMIPOC, MPABMIHHOE MPUMEHEHHE TeOpe-
TUYECKUX 3HAHWH, BIIaICHHE HEOOXOAMMBIMU HAaBBIKAMHU TIPH BBHITOJHEHUU MPAKTUYSCKUX 3a/1a4.

3 0a/1710B BBICTABIISIETCA CTY/IEHTY, €CJIM OH IEMOHCTPUPYET YCBOCHHE OCHOBHOTO Marepuasa, HO IpH
OTBETE JIOMYCKAIOTCSI HETOUHOCTH, TIPH OTBETE HEAOCTATOYHO MPABIIbHBIE (DOPMYTUPOBKH, HAPYIIICHHE



IIOCJICAOBATCIIBHOCTU B N3JI0KCHUNU HpOFpaMMHOFO MaTepHana, - 3an}II[H€HI/I$I B BBIIIOJIHCHHUU HpaKTI/I‘-Ie-
CKHX 3aJaHHH;

0-2 6aJJ10B BBICTABISIETCA CTYJCHTY, €CJIM OH AEMOHCTPHPYET HE 3HAHHE MPOTPAMMHOTO Marepuaia, npu
OTBETE BOSHUKAIOT OIIMOKH, 3aTPYIHECHHS TIPH BBITOJIHCHUH MMPAKTHYECKUX padoT.

JuddepeHupoBaHHBIN 3a4eT

[IpumepHsbIe BOIIpOCHI K aud3avery, 2 Kypc / 3 ceMmecTp

1. OcHoBHBbIE NOHATHUS TEOPUH TUPPEPEHIINATBHBIX YPaBHEHUH.

3amaun, npuBonsmre K nuddepenunansupiv ypaBHeHusM. [lone HanpaBieHuii ypaBHeHUH niep-

BOTI'0 HOPSI/IKA.

VYpaBHEHUS ¢ PA3ACIAIOUIMMUCS TIEPEMEHHBIMU.

OnHopoaHbIE ypaBHEHMS.

JInneliHble ypaBHEHUs [IEPBOTO IOPAIKA.

VYpaBHeHUs B OJIHBIX JuddepeHnnanax.

HHTerpupyronmi MHOKHNTEb.

VYpaBHEHUs BBICIIUX MOPSIKOB, JOMYCKAOLINE TOHUKEHUE TTOPSIKA.

Teopema cymiecTBOBaHHS U €IMHCTBEHHOCTH PELICHUSI YPaBHEHUS TIEPBOTO TOPSIIKA.

0. Orubaromye u 0coObIe peIIeHHUs.

11. Teopema cynieCTBOBaHHSI ¥ €IMHCTBEHHOCTH PEUICHUS JIMHEHHOTO YPAaBHEHHUS I1 - TO TIOPSI/IKA.
ITpocTpaHCTBO perieHnit OTHOPOJHOTO IMHEWHOTO YpaBHEHUS.

12. ®ynnamenTanbHbIe CHCTEMBI penieHui. O6miee pemenue. OnpenenuTesb BpoHCKoTO.

13. ®opmyna OcTporpaackoro.

14. HeonHopoHOE TUHENHOE ypaBHEHUE U BUJI €r0 O0ILEro peLeHUs.

15. MeToa Bapualnyy MOCTOSHHBIX.

16. JIuneitHple ypaBHEHHs BTOPOTO MOPSIJIKA C MOCTOSIHHBIMH KO (DUIICHTAMH.

N

BOoo~NoGOR~®W

Metoauueckue Marepuabl s JudepeHInpoBaHHOTO 3a4eTa

ITpu oueHke oTBeTa Ha TU(HEPEHIIMPOBAHHOM 3a4eTe MaKCUMalbHOE BHUMAHUE JJOJKHO YAETIATHCS TO-
MY, HACKOJIBKO TIOJTHO PacKphITO COJEpKaHNE MaTepualia, YeTKO U MPABUIIBLHO JIaHbI OTIPEICIICHUS, pac-
KPBITO COfIep KaHKE MTOHITHI, BEPHO JIM UCIIOIH30BaHbl HAYYHbIE TEPMHUHBI, HACKOJIIBKO OTBET CAaMOCTOsI-
TEJBHBIN, UCIIOJIb30BAHbI I paHee NpUoOpeTeHHbIE 3HAHUS, PACKPBITHI JIN PACKPBITH IPUIHHHO-
CIIEJICTBEHHBIE CBSI3U, HACKOJIIBKO BBICOKUN YPOBEHb YMEHHSI ONIEPUPOBAHUS HAYYHBIMU KaTeTOPUSMH,
aHanm3a nH(opMaIy, BIIaJICHUS HABBIKAMH MTPAKTUYECKON eI TeTHHOCTH.

Kpurtepun onenkn (B 0amnax):

- 25-30 6a/J10B BBICTABIISICTCS CTYJCHTY, €CIIA CTYJICHT JIaJl TIOJTHBIE, pa3BePHYTHIC OTBETHI Ha BCE TEOpe-
THUYECKHE BOIIPOCHI OMiIeTa, MPOAEMOHCTPUPOBA 3HaHNE (PYHKIIMOHAIBHBIX BOZMOXKHOCTEH, TEPMUHOIIO-
THH, OCHOBHBIX AJIEMEHTOB, yMEHHUE MTPUMEHSATh TEOPETUUECKNE 3HAHUS TTPU BHITOJHEHUH TIPAKTHIECKUX
3agaHuid. CTyaeHT 0e3 3aTpyAHEeHUI OTBETUII Ha BCE JOMOJHUTEIbHbIE BONPOCH!. [IpakTHueckas yacTb
paboTHI BHITIOJHEHA TTOJTHOCTHIO 0€3 HETOYHOCTEH U OIINOOK;

- 17-24 6aJ1510B BBICTABISETCS CTY/ICHTY, €CJIM CTYJIEHT PAacKpblJl B OCHOBHOM TE€OPETUYECKUE BOIPOCHI,
OJTHAKO JIOTYIIICHBI HETOYHOCTH B OTIPE/ICIICHUN OCHOBHBIX MOHATHH. [Ipn 0TBETE Ha TOMOTHUTETHHBIE
BOIIPOCHI JIONYIEHbI HEOObIINEe HETOYHOCTH. [TpH BBINONIHEHNH TPAKTUYECKOW YacTH paboThI 10IyIIle-
HBI HECYIIIECTBEHHBIE OIINOKH;

- 10-16 GanioB BeICTaBIsIETCS CTYACHTY, €CJIM IPU OTBETE HA TEOPETHUECKHE BOIIPOCH CTYICHTOM J0MY-
IIIEHO HECKOJIBKO CYIIECTBEHHBIX OIMMMOOK B TOJKOBAHMH OCHOBHBIX MOHATHHN. JIOTHKA M TIOTHOTA OTBETA
CTPa/Ial0T 3aMETHBIMU U3bsIHAMU. 3aMETHBI ITPOOEIbl B 3HAHUN OCHOBHBIX METO/IOB. TeopeTHueckue Bo-
MIPOCHI B TIEIIOM H3JIOKEHBI JIOCTAaTOYHO, HO C TIPOITyCKaMu Marepuaia. FIMeroTcst MprHIUIHATEHBIE
OLIMOKHM B JIOTUKE MOCTPOSHHs 0TBETa Ha Borpoc. CTYeHT He pelnI 3aady WU MpU pelieHu  J0Iy-
LIeHbI TPYObIE OIINOKU;



- 1-10 6an710B BBICTABIISETCS CTYAEHTY, ECIIM OTBET HA TEOPETUUECKHUE BOIIPOCHI CBUIETEILCTBYET O HE-
IIOHMMaHWHU U KpaiiHe HEMOJIHOM 3HAHUU OCHOBHBIX IOHATHH 1 MeTo0B. OOHapyKUBaeTcs OTCYTCTBUE
HABBbIKOB [IPUMEHEHHUS TEOPETUUECKUX 3HAHUN ITPU BBIIIOJHEHUU NTPAKTUUECKUX 3a1aHuil. CTyIeHT He
CMOT OTBETUTb HU Ha OJUH JIONOJHHUTEIbHBII BOIPOC.

ITepeBon onenku u3 100-0amipHOM B 4eTHIPEXOALILHYIO TPOU3BOIUTCS CISAYIOIIMM 00pa3oMm:
- oii4HO — 0T 80 10 110 6annos (Bkitovast 10 nmooupurensHeIx 0auIoB);

- xopoto — ot 60 g0 79 6amios;

- YIOBIETBOPUTEIBHO — OT 45 110 59 6aios;

- HEY/IOBJIETBOPUTENIHHO — MeHee 45 0allioB.

4.3. PeliTHHI-ILIaH TUCHHUILINHBI
Tabnuia nepeBoa 6aJI0B TEKYIIETO KOHTPOJIS B OaJUIbl peHTHHTa

5/ 5/ 5/5| 5| 5/ 5|5|5|5
ol o/ ol oflo| o] o] o] o| o]o
1] s| 3] 2|2 1| 1| 1] 1] 1| 1
2 50 43| 2| 2| 2| 2| 2| 1
3 504 3| 3| 3| 2| 2] 2
4 50 4| 4| 3| 3| 3| 2
5 5/ 5| 4] 4] 3| 3
6 5/ 5| 4| 4| 3
7 5/ 5| 4| 4
8 5/ 5| 4
9 5/ 5
10 5

PeliTHHI-n1aH AMCIUIUIMHGBI npeacTapicH B [Ipumoxenun 1.

5. YueOHo-MeTOaIMYeCKOe M MH(OPMALHOHHOE O0ecTiedeHUe JUCHUTIIMHbI
5.1. IlepeyeHb OCHOBHOM M JOMOJHUTEIbHON Y4eOHOM JUTEPaTypPbl, HEOOXOAUMOI JIA OCBOCHHS
AUCHMIITUHBI
OcHoBHas uTEparypa

1. ®ununnos A.®. CoopHuK 3a1a4 110 1uddepeHanbHbIM ypaBHeHUIM. -—— MockBa: xeBck :
R&C:PX/, 2005 .— 175 c.

2. Juddepennnanpaple ypaBHEHHS : yueO. sl CTyn. By30B, 00yd. o Hamp. "Maremaruka', "Mare-
MaTuKa 1 KoMIl. Hayku'", "Mexanuka u marem. MmojenupoBanue” u ap. / . H. CepreeB .— Mocksa
: Akagemus, 2013 .— 287 c.

3. Marsees, H. M. Metoas! uHTErprpOBaHMsi OOBIKHOBEHHBIX JU(PepeHIMaIbHbIX ypaBHeHui / H.
M. Margees. — 3-e u3sn., ucmp., Aom. — Mockga : Beicmi. mkona, 1967. — 564 c. — Pexxum gocryma:
no noxanucke. — URL: https://biblioclub.ru/index.php?page=book&id=220904 (nara oGpaiienus:
19.12.2022). — ISBN 978-5-4458-4773-1.

4. Jlaremos U.W. Uucnennsie MeTonbl. JIabopaTropHblil MpakTHKYM: yue0.moco0. 11t Gpu3nko-
Matemarud. (ak-ta/W.W. Jlareimos; ®enepan. areHTCT. 10 00pa3. ; bupl CITA.-M.:JIuxep-M.
KH.1.-2010.-103c¢.:um.

5. @®opmanes, B. ®. Yucnenusie MeToan! : yueOHUK : [16+] / B. ®@. ®opmanes, /1. JI. PeBu3nukoB. —
Mocksa : ®uzmarnut, 2006. — 399 c. — Pexxum noctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=69333 (mara obpamienus: 19.12.2022). — ISBN 5-
9221-0479-9.

Jlono/IHMTeIbHAS JIUTepaTypa



1. Unwun, B. A. Maremarnueckuii ananu3 : yue0. aiist 6akall. By30B ¢ yryOll. U3yd. MarT. aHallu3a U
JUTSL cTieT]. MexaHuko-Mar. (ak. ya-toB. U.1 / B. A. Uneun , B. A. CanoBanunii , bi. X. Cennon
— 4-e u3n. — Mockaa : FOpaiit, 2013 .— 660 c.

2. Jlubdepennuansubie ypaBHeHus. Y. 2 [DNeKTpOHHBIN pecypc] : yueOHO-METOAMYECKOE ocooue /
coct. JI.A. [Ipoxynun, M.B. Kpatomikuna, O.B. Maneienko. — DnekTpoH. gaH. — Kemeposo :
KemI'VY, 2015. — 66 ¢. — Pexxum noctyma: https://e.lanbook.com/book/80052

3. OObikHOBeHHBIE AU depeHnnanbable ypaBHeHU: Teopus U npuinokerus / M.I. FOmarynoB .—
M.; MxeBck : MHCTUTYT KOMITbIOTEpHBIX MccienoBanuii: HULL "Perynsipnas u xaoTuueckas Ju-
Hamuka", 2008 .— 180c. — (mocobus) .— ISBN 978-5-93972-652-8 : 200.00.

4. Jlexuuu o auddepeHnmaababM ypaBHeHusM : yueOoHuk / S1.T. Cynranaes, O.I. INaiinamak, 3.A.
Hazuposa, A.P. Carutosa ; bamkupckuii rocy1apCTBEHHbIH I1€JarornYecKuil yHU BEPCUTET UM.
M. Axmymiel .— Yda, 2020 .— DnekrpoHHas Bepcus nedarHor myonukanuu .— J{ocTym Bo3Mo-
KEH uepe3 DIeKTpoHHYIo 6ubnuorexy bamly .—
<URL.:https://elib.bashedu.ru/dl/corp/Sultanaev_Gaydamak Nazirova_Sagitova_Lektsii po differ-
en uravneniyam_u_2020.pdf>.

5.2. Ilepevyenn pecypcoB HHPOPMALMOHHO-TEJICKOMMYHHUKALMOHHOI ceTn « AHTepHeT» M npo-
rPaMMHOTIO0 o0ecrnedeHnsi, HeOOXOIMMBbIX /1JIsl OCBOEHUS TUCUMILIUHBI

1. Hayunas snextponnas 6uonuorexa eLIBRARY.RU [Onexrponnsiit pecypc]. — Pexxum nocryma:
https://elibrary.ru/.

2. DnekTpoHHAas OnbIMoTedHas cuctema «JIaub» [DneKTpoHHEIH pecypc]. — PexxuMm gocryma:
https://e.lanbook.com/.

3. VYuuBepcuterckas oubmuoreka onnaia biblioclub.ru [Snexrponnsiii pecypc]. — Pexum gocryna:
http://biblioclub.ru/.

4. DnexrponHas oubmuoreka YYHuT [DnekrponHsbiii pecypc]. — Pexxum mpocryma:
https://elib.bashedu.ru/.

5. Poccuiickas rocynapctBeHHast Oubnmnoreka [ DneKTpoHHBIN pecypce]. — Pexxum nocrymna:
https://www.rsl.ru/.

6. HanumoHnanbHast 3eKTpoHHAss OMOIHOTEeKa [ DIeKTpoHHBIH pecype]. — Pexxum moctyma: https://xn--
90ax2c.xn--plai/viewers/.

7. HamumonanwsHas mardopma oTKpeITOro oopazoBanust npoed.ru [DneKTpoHHBIN pecypc]. — Pexum
nocryna: http://npoed.ru/.

8. Dnekrponnoe obpazoanue Pecryonmku bamkoproctan [ DnekTpoHHBIH pecype]. — Pexxum 10-
cryna: https://edu.bashkortostan.ru/.

9. HndopmannonHo-1IpaBoBoii moptai ['apanT.py [DnekTpoHHbIH pecype]. — Pexxum nocryma:
http://www.garant.ru/.

IlepeyeHb peKOMeHAYEeMBIX PeCypcoB HH(POPMAIMOHHO-TEIeKOMMYHHKAUHMOHHOM ceTH «MHTeEp-
HeT», HAXOASAIIUXCH B CBOOOHOM /10CTYyIIe

1. Unrepner-Oubimorexa MockoBckoro LleHTpa HEmpepbhIBHOTO MaTeMaTuyecKoro o0pa3oBaHus:
http://ilib.mccme.ru
2. bonbmas Hayunas bubnuoreka: http://www.sci-lib.com

IIporpammHoe oGecnieueHue

1. Bpayzep Google Chrome - becruiatHas nuueH3us
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html
2. bpaysep SAnnexc - becninarnas nunensus https://yandex.ru/legal/browser agreement/index.html


https://elibrary.ru/
https://e.lanbook.com/
http://biblioclub.ru/
https://elib.bashedu.ru/
https://www.rsl.ru/
https://нэб.рф/viewers/
https://нэб.рф/viewers/
http://npoed.ru/
https://edu.bashkortostan.ru/
http://www.garant.ru/

3. Maremarnueckuii naket Scalib - becrnarnas munensus https://www.scilab.org/about/scilab-open-

source-software

4, Maremarnueckuii maker Maxima - becrinaraas nuneH3us
http://maxima.sourceforge.net/ru/index.html

5. Office Professional Plus - Torosop Ne0301100003620000022 ot 29.06.2020, ToroBop Ne 2159-
I10/2021 ot 15.06.2021, JToroop Ne32110448500 ot 30.07.2021

6. Windows - Torosop Ne0301100003620000022 ot 29.06.2020, Torosop Ne 2159-T10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

~

Windows Server 2003 Enterprise x64 Edition - Torosop Ne31807077072 ot 09.11.2018

8. daitnossiii MeHemkep DoubleCommander - becrutatnas auiieH3us
https://sourceforge.net/projects/doublecmd/

6. MaTepHaHLHO-TeXHH‘leCKaﬂ 6333, H606X0)1]/IM3H AJIsE OCYyHIECTBJICHUSA 06pa30BaTe.]'le0F0 nmpo-

mecca mo AUCIHHUILINHE

HaumeHoBaHMe criennaIu3upO-
BaHHBIX ayUTOPHIA, KAOMHETOB,
naboparopuit

Bun zanartun

HaumenoBanue o6opynoBanus,
POrpaMMHOTO O00ECIICYCHUS

Aynutopus 218(DOM) Jlexunonnas, s koncynsranuii, HoytOyk, yueOHas meOenb
JIi1st KoHTpos U artectaruu, JJist
MPAKTUYECKUX 3aHITUI
Aynutopus 222(OM) s camocTosTenbHOM paboTel  KoMmbroTepsl B cOope, TPOEeKTOop,
yueOHast Mme0Oesb, SKpaH s Mpo-
€KTOPOB
Aymutopust 307(DPM) Jlextmonnas, Cemunapckas, st HerOyk, yaeOHas meOenb, SKpaH.
KOHCYJIbTauuiu, /1j1st KOHTposs u
arTecTaluu
Aynutopus 311(OM) Jlekumonnas, J{nsa koncynpTauuii, Jlocka MapkepHasi, KOMIbIOTEPHI
Jnis xoHTposns u arrectanuu, s | B cOope, MylIbTUMETUIHBIHN 1po-
MPAKTUYECKUX 3aHATUN eKTop, yueOHasi MeOesb, IKpaH
HaCTEHHBIN
Aynutopus 312 a(®M) Jns xpanenus: o0opynoBaHus DKpaH Ha LITaTuBe

Aynutopust Ne301 UurtanbHbIit
3aJ1 (JIEKTPOHHBIN KaTajor)

Jis camocTosTeNnbHON PaboThI

KOMIIBIOTEPHI B cOOpe, yueOHas
Mebenb




