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1 ey 1 3a1a4M U3yYeHUS TUCHHUIIHHBI.

1.1 Leab ocBOEHUS TUCIIUILIUHBI.

— O3HAaKOMUTH CTYJICHTOB C HaYaJIbHBIMH HaBbIKAMU MAaT€MAaTUUYE€CKOTO MOJICTUPOBAHUS;

— MOKa3aTh BO3HUKAIOIIME MPUHIUITHAIIbHBIE TPYAHOCTH MPHU TIEPEXOIE OT PEATBHOTO
00BEKTAa K €ro MaTeMaTHUYSCKON HJican3allii,

— MO0KAa3aTh Pa3HUILy MEXKIY «XOPOIIUMU» U «ILTOXUMU» MOJCIISIMHU.

1.2 3apaun JUCHHIIINHLI.

— (opMmupoBaHue y CTyACHTa MpEACTaBICHUS O MU GEpPCHINATBHBIX YPAaBHCHHSIX, KaK
MaTEeMaTHYECKUX MOJIEISIX SBJICHHHA M MPOIIECCOB PAa3IMYHON TIPUPOJIBI;

— BBIpA0OTKA HABBIKOB HMCIIOJIb30BAHUS KJIACCHYECKUX METON0B «Jluddepennmanbapix
YPaBHEHUI»;

— OCBOCHHE CTYJEHTaMH CHHTE3a KJIACCUYECKHX METOJOB Teopuu Ju(epeHIInaTbHBIX
YpaBHEHHUH C COBPEMEHHBIMH HJICSIMH Ka4ECTBEHHBIX, YUCICHHBIX U ACUMIITOTHYECKUX METOJIOB.

1.3 MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM IPOrPaAMMBI.

Huctmumna «/{uddepennmansapie ypaBHEHHs» OTHOCUTCS K 0a30oBoii yactu bioka 1
"IucuurauHel" y4eOHOTO TUIaHa.

JlaHHasi TUCUUIUIMHA TECHO CBSi3aHa ¢ JUCHUIUIMHAMU Oa3oBoi yactu bioka 1: teopus
CHUCTEM M CHCTEMHBII aHalW3, aHalu3 (QYHKIHUHA 1eHCTBUTENBHBIX MEPEMEHHBIX, BEKTOpHAs
anreOpa, Kypc TEOpUH BEPOSTHOCTEH, IUCKPETHBIE MAaTEeMAaTUYECKHE CHCTEMBI, TEXHOJOTHH
napajuieIbHbIX BHIYUCICHUI.

1.4 IlepeyeHb IUIAHHPYEMBbIX pe3yJabTaTOB O00y4YeHHMs 1O JUCHHILIMHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMBbI.

WN3ydyenne paHHOW y4yeOHOM AMCLMILIMHBI dbopmupoBanue y
oOyuaromuxcs oomenpodeccnoHaTbHbIX KOMIETCHIIHN:

HaIpaBICHO Ha

Ne Nunexc Conepxxanue B pesynbprare nuzyuenust yueOHON AUCIUTUTMHBI
[y, | KOMIET | KOMIETEHIHH (wm eé oOy4aromuecs: JOJKHbI
| eHmuu YaCcTH) 3HaATh YMeTh BJIA/1€Th
1. CIOCOOHOCTHIO OCHOBHBIC MIPUMEHSATD HaBBIKAMH
OIIK-3 | ucnonp3o0BaTh 3aKOHBI 3HaHUs MPUMEHEHUS
OCHOBHBIE 3aKOHBI | €CTECTBEHHOHA | 3aKOHOB 3aKOHOB
€CTECTBEHHOHAYYHBIX | YYHBIX €CTECTBEHHOHA | €CTECTBEHHOHA
TUCITUTUTIH U | JUCIUIUTMH ¥ | YYHBIX YYHBIX
COBPEMEHHBIE WHGOPMALIMOH | AUCHMILIUH U | JUCHUIUIMH U
MH(pOPMaIIMOHHO- HO- nHpopManuoH | HHPOpPMAIIMOH
KOMMYHUKAIlMOHHbIE | KOMMYHHMKalld | HO- HO-
TEXHOJIOTHHI B | OHHBIC KOMMYHHUKAIIMO | KOMMYHHUKAITHO
npodeccnoHanbHOM TEXHOJIOTMM B | HHBIX HHBIX
NEeSATeTbHOCTH OTHOIIIEHUH TEXHOJIOTHIA TEXHOJIOTHIA
TEOpPUH JUISL  pElIeHMs | Uil  PElIeHUs
muddepeHyan | TUMIOBBIX 337a4 | THIOBBIX 3a]a4
BHBIX
ypaBHEHUU

2. CTpyKTYypa ¥ coep:KaHue TUCHUILINHBI.

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAaM padoT.
O6mast TpyIOEMKOCTh JAUCIUTUTMHBI

coCcTaBiIsIeT 5 3au.

ca.

(180 4gacoB),

pacmpezienieHue Mo BuaaM paboT IpeaCcTaBiIeHo B Tabmuie (01 cmydenmos ODO).

nux



Buz yae6HO# paboThl Bceero CemecTpbl
JacoB (dachrn)
3 cemecTp
KonTakTHasi pabora, B TOM 4YHCJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 90 90
3aHATHA JIEKIUOHHOIO TUIIA 36 36
JlaGopaTopHble 3aHITHS o4 %4
3aHATUSI CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTUYECKUE
3aHATHUS) i )
Nuas koHTaKTHas padora:
Kontposs camocrosarensHoil padotsl (KCP) 6 6
ITpomexxyrounas arrectanus (MKP) 0,5 0,5
CamocrosiTejibHasi paboTa, B TOM YHcJIe:
Kypcosas pabota - -
[TpopaboTka y4eOHOTO (TEOPETHIECKOT0) MaTepHaia 13 13
BrimoHeHne WHIWBHTyabHBIX 3aaHUH (TIOITOTOBKA 13 13
COOOIICHUH, TPEe3EHTAIUI )
Pedepar - -
[ToAroToBKa K TEKYIIEMY KOHTPOJIIO 12,8 12,8
KonTpoJn:
IToaroToBKa K 3K3aMEHY 447 447
OO0masi Tpya10eMKOCTh yac. 180 180
B TOM 4YHCJIe KOHTAKTHAasi padora 96,5 96,5
3a4. efi B B

2.2 CTpyKTypa AMCUMIIJIMHbI:

Pacnipenenennie BuoB yueOHOI pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIHUILTHHBL.
Paznenbl IuCHMIUIMHBI, H3ydaemble B 3 ceMectpe (ournas popma)

KommaecTBo yacos

Ne HaumenoBanue paszzaenos Beero Ay;[gggﬁaﬂ BHe?;%P(I)TT(;pHaH
J | JIP | CPC | DOK3
1 2 3 4 &) 6 7
OcHoBHbIE IOHATHSA U ONIpeeacHHs. MeTo bl
1. |pemieHus OCHOBHBIX THIIOB YPaBHEHUH MIEPBOTO 21 | 3 9 5) 4
NOPSJKA.
2 VYpaBHeHus, He pa3speIleHHEIE OTHOCHTENBHO 8 3 2 3
IIPOU3BOJIHOM.
Teopembl CyIECTBOBaHUS U €JUHCTBEHHOCTH
3 pemenus 3agaun Komm 11 oqHOTO ypaBHEHUS U 12 | 6 3 3
" |cuctem auddepeHnuanbHbIX ypaBHeHuH. CBOMCTBA
pELIEeHUI JIMHEHHBIX OJTHOPOJIHBIX CUCTEM.
4.  |Pa3HbIe ypaBHEHHS IEPBOTO MOPSIIKA. 13 6 3 4
dyHaMeHTaIbHAs MaTpULlA U €€ CBOMCTBA.
5 JInHeitHbIe HEOAHOPOHBIE CUCTEMBI. MeTo T 8 3 5 3
BapHalMK IPOU3BOJIbHBIX IIOCTOSHHBIX JUUIS IMHEHHBIX
CHUCTEM.
6. YpaBHEHHUs], TONYCKAIOINE TOHMKEHUE TIOPSAIKA. 9 4 2 3
MeTo/1bl UX pPELICHHUSL.




Jlunelinbie nuddepeHnuanbHbie ypaBHEHUS N-0T0
nopsigka. CBOMCTBA pENICHUM JIMHEHHBIX

QG depeHInaIbHbIX YpaBHEHUH N-0T0 MopsiaKa.
Mertoa Bapuallui NPOU3BOJIbHBIX OCTOSHHBIX.
Jluneitapie oqHOpOIHBIE TU( D epeHIINATbHBIC

8.  |ypaBHEHHS N-0TO MOPSIIKA C TOCTOSHHBIMU 13 | 4 3 3 3
kodddurmentamu. [ToctpoeHne o01Iero penieHusl.
Jlunelinble HeoAHOPOIHBIE MU depeHnanbHble

9. |ypaBHEHHs N-0ro MOPsAKA C TOCTOSHHBIMU 14 | 3 5 3 3
ko3 PuuuenTamu. IToMCK YaCTHOTO pelIeHus..
OpnHoponnbie cucTeMbl Au(QepeHInaTbHbIX
10. |ypaBHEHHI ¢ TOCTOSTHHBIMH KO3 UIIUCHTAMH. 17 | 4 5 4 4
ITocTpoeHue peeHus.

[Torck yacTHOrO pelIeHnss HEOAHOPOJAHOU CUCTEMBI €
NOCTOSIHHBIMU K03 purimenTamu.

YceroiunsocTs 110 JIsnyHoBy. I'eomerpuyeckas

12. |uaTepnperanus. Teopema JlamynoBa o6 ycroitunBoctu| 11 | 2 4 2 3
110 IEPBOMY NPHUOIMKEHUIO.

[ToBenenue TpaeKTOpHUil JIMHEHHON OAHOPOIHOM

12 | 4 3 2 3

11. 15 | 3 5 3 4

13. |cuctemsl guddepeHnnanbHbIX YpaBHEHH BTOPOTO 15 | 4 5 3 3
HOPSIIKA C TIOCTOSSHHBIMU KO3( (DUITMEHTAMH.

14. |00630p npoiiICHHOr0 MaTeprasa 1 MpPUeM 3a4eTa. 9,5 2 1,8 1,7
Bcero no pasnenam AUCITUIUIMHBL: 173,5| 36 54 | 38,8 | 44,7
[Tpomexxyrounas arrecranus (MKP) 0,5
KoHnTtposb camocTositenpHoM padoTel (KCP) 6
Hmozo no oucyuniune: 180 | 36 54 | 38,8 | 44,7

[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — mabGopatopHbie
3ansitusa, CPC — camocrosaTenbHas paboTa CTyAeHTa

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3ansaTHSA JEKIMOHHOI0 THIIA.

dopma
HanmenoBanue
Ne pasIena Conepxanue pazaena TEKYLIETO
KOHTPOJIA
1 2 3 4

1. |OcuoBuble noHsTH |[loHsATHE MU depeHnnanbHOro ypaBHeHus u ero  |Pestome,

W ONIPEAEIEHHUS. pemenus. 3agaya Komm. YpaBHenus ¢ AHAJTMTUYECKUI
Metoapl pelieHuss  |pa3AensonMMucs nepeMeHHbIMUu. O THOpOAHbIE 0030p 1O
OCHOBHBIX THIIOB ypaBHeHus. JIMHEHbIE ypaBHEHUS [IEPBOTO npobieme.
ypaBHEHMI NIEPBOTO |MOpsiAKa. YpaBHEHHs B MOJTHBIX JU(epeHImaiax.

MTOPSLAKA.

2. |Teopemsl Teopema cymieCcTBOBaHUSA U €AUHCTBEHHOCTH Pesrome,
cymectBoBanust 1 |[Iuxapa s ogHoro auddepeHnnaibHOro AHAITMTUYECKU I
€MHCTBEHHOCTH ypaBHEeHUs U cucteM. TeopeMa CylecTBOBaHUS 0030p 1O
penieHus 3a1a4u ITeano. Teopema o0 rmagKoCTH penieHUu! npobieme.
Komm ans ogHoro  [auddepeHnmanbHbIX ypaBHeHu. Teopema
ypaBHEHUs U cucTteM |JIMyBWILIA JUIsl IMHEWHBIX OJJTHOPOJHBIX CUCTEM.
muddepernmanbHbIX ([19Th TeOpeM 0 CcBOMCTBAX pelieHuil THHEHHBIX
YPaBHEHUM. OJTHOPOJIHBIX CUCTEM.

CaolicTBa penieHui
JIMHEMHBIX




OOHOPOJHBIX CUCTCM.

OynnamentanbHas |[loHsTHe GpyHIaMEHTATLHONW MATPHIIBL. Pesrome,
Marpuia 1 eé VYTBepKAEHUE O TPEACTABICHUN PELIEHUS AHAJIMTUYECKUI
cBoiicTBa. JIMHEHHBIE |[HEOTHOPOIHON CUCTEMBI U CIIECICTBUE U3 HETO. 0030p 1o
HEOJIHOPOHBIE Ceenenue ymHeHHOTO MU GepeHITnAIEHOTO npobiieme.
cucteMbl. Merog ypaBHEHUs N-0ro MOPSAJAKA K JIMHEWHOU CUCTEME.

BapHaluu Teopema cyniecTBOBaHUS U €IUHCTBEHHOCTH

MIPOU3BOJIBHBIX pemenus 3agaun Ko s TMHEHHOro ypaBHEHUS

MTOCTOSIHHBIX JJIs N-oro nopsika.

JIMHEWHBIX CUCTEM.

JInneiinbie IIa1e TEOpPEM O CBOMCTBAX PELICHUM JIMHEHHBIX Pesrome,
muddepeHInanbHble (0HOPOAHBIX UG depeHIINaTbHBIX YPAaBHEHHM N-  |aHATUTHYECKUA
ypaBHEHUS N-0T0 oro nopsiaka. [loHmkeHne nopsaka JIMHEHHOTo 0030p 1O
nopsaka. CBoiicTBa |0JHOPOAHOTO AU PepeHIuanbHOro ypaBHEHUS. npobieme.
pelennit TMHERHbIX |[I0MCK 4aCTHOTO pelmeHns: HEOAHOPOIHOIO

nuddepeHIaTbHBIX [YpaBHEHUS METOJOM BapHalllK MPOU3BOJIbHBIX

ypaBHEHHU N-0To MTOCTOSIHHBIX.

nopsiaka. Meron

BapUaluu

MIPOU3BOJIBHBIX

MTOCTOSIHHBIX.

JInnennrie [IpencraBienue oOLIETO pEUICHHS B CITyyae Pesrome,
OJIHOPO/IHbIE Pa3IMYHBIX XapaKTEPUCTUUECKUX YMCE, B ClIy4ae |aHAIUTUYECKHUI
muddepeHIManbHbIe [KPaTHBIX XapaKTePUCTUUYECKUX YHCEN U B cly4ae  |0030p Mo
ypaBHEHHUS N-0T0 YpaBHEHHS C BEIIECTBEHHBIMH KOA(PPHUIIMEHTAMH.  |TIpo0ieMe.
opsiiKa ¢ Jlemma o MHEHHOM HE3aBUCUMOCTH (DYHKITHH.

MTOCTOSITHHBIMH

kod(purmeHTamu.

[Toctpoenue od1iero

pELIEHNS.

Jluneitnbie Merton HeotpeaeieHHbIX KO3 (UIIMEHTOB IS Pesrome,
HEOJITHOPOJHbIE MOMCKA YACTHOTO PELIECHUS JTMHENHBIX aHAITUTUYECKUI
g depeHnaIbHble [HEOJHOPOIHBIX YPaBHEHUH C MOCTOSHHBIMU 0030p 1o
ypaBHEHUS N-0T0 koddunmentamu. HepezoHaHCHBIN U pe30HAHCHBIH [Tpobieme.
opsiAKa ¢ cinydyau. Ciyyall ypaBHEHUS C BELLIECTBEHHBIMU

MIOCTOSIHHBIMU KO3 PHULIHEHTaMHU.

K03 ULIIEHTaMH.

[Tonck yacTHOrO

pelIeHus.

OnHOpoaHBIE [TpencraBieHne o0IEro peleHus B ciaydae Pesrome,
CUCTEMBI MaTpPHIIbI POCTOM CTPYKTYPHI, B ClIydae AHATUTUYECKUHN
g depeHIMaTbHBIX [BEIIECTBEHHON MATPUIILI U B CIIy4ae MaTPHUIIbI 0030p 1o
YpaBHEHUH C obmero Buaa. Metoa HEONpeAeICHHBIX npobieme.
MTOCTOSIHHBIMH KOd((UIIMEHTOB MOUCKA OOIIETO PeIIeHus

Kod(ppurmeHTaMu.  |OTHOPOTHOM CHUCTEMBI C TIOCTOSTHHBIMH

IToctpoenue KO3 PHULIHEHTaAMHU.

pelIeHus.

[Touck yactHOrO Meton HeotpeneaeHHbIX K0 PHUIIMEHTOB Ast Pesrome,
pelieHus MMOMCKA YACTHOTO PEIICHUS HEOJHOPOIHOM CUCTEMBI |aHATUTHYECKUN
HEOJAHOPOJIHOMN C TMOCTOSTHHBIMU KO3 (PUIIEHTaMH. 0030p 1o
CUCTEMBI C Hepes3oHaHCHBINM, pe30HAHCHBIN U BELIECTBEHHBIH  |pobieme.
MIOCTOSIHHBIMU ciyvau.




KO3 PHUIHEHTAMH.

9. |YcroituuBocth Mo  |OmpeneneHue yCTORIMBOCTH 110 JIATyHOBY. Pesrome,
JIamyHoBY. CeneHue UCCIEI0OBAHUS YCTOMYMBOCTH AHAJIMTUYECKUI
I'eomerpuueckas HEHYJIEBOT'O PEILIEHUs K UCCIIEOBAHUIO 0030p 1o
HUHTEpIpeTaLus. YCTOMYMBOCTHU HYJIEBOrO pemenus. Kpurepuit npobieme.
Teopema JIsmynosa |Paycca-I'ypBuna.

00 yCTOMYHUBOCTH 1O
IIEpPBOMY
IpUOIMKECHUIO.

10. |[ToBenenue Bun ocoboit Touku: y3en, ceio, GoKyc, EHTP. Pestome,
TpaeKTOpUI Crnyyau IUKpUTHYECKOTO U BBIPOXKJIEHHOTO y3Ja.  |aHAJIUTHYECKHUU
JIMHEWHOU 0030p 1o
OJTHOPOTHOM npobieme.
CHCTEMBI
Qg QepeHIranbHbIX
ypaBHEHMI BTOPOTO
HopsJIKa ¢
MIOCTOSIHHBIMU
KO3 PHUIHEHTaAMH.

2.3.2 3aHATHSA CEMUHAPCKOI'0 THIIA — He NPeAyCMOTPEHBI.
2.3.3 JlaGopaTopHble 3aHATHS.
®opma
Ne HaumenoBaHue 1a60paToOpHBIX paboT TEKYILEro
KOHTPOJISI
1 3 4

1. |VYpaBHeHus ¢ pa3aeaeHHBIMU U pa3IESIOIIMMUICS TIEPEMEHHBIMU U [TpoBepka

HPUBOASIIMECS K HUM. BBITTOJIHEHUS
nabopaTtopHoOi
paboThI

2. |OnHOpO/HBIE YpaBHEHUS U MPUBOSAIIMECS K HUM. ITpoBepka

BBITTOJTHEHUS
nabopaTtopHoOi
paboThI

3. |JIuneiiHble ypaBHEHMs IEPBOTO MOPSIKA, ypaBHEHUs bepHyiu u ITpoBepka
Pukkatu, METOIIBI X PELICHHUS. BBITTOJTHEHUS

nabopaTopHOI
paboThI

4. |YpaBHeHUs B MOJHBIX TU(depeHIranax 1 NPUBOASAIIUECS K HUM. [TpoBepka
HHTerpupyronmi MHOXKHUTEIb. BBIIIOJIHEHUS

nabopaTopHOI
paboThI

5. |YpaBHeHuUs, HE pa3pelIeHHbIe OTHOCUTEIBHO MTPOU3BOIHOM. ITpoBepka

BBITTOJTHEHUS
nabopaTopHOI
paboThI

6. |Pa3Hble ypaBHEHUs MEPBOTO MOPSAKA. ITpoBepka

BBITTOJTHEHUS
KOHTPOJIBHOU

paboTHI




ypaBHeHI/ISI, AO0IMYCKAOUIKUC IMOHUKCHUEC TOPAAKA. MGTOI[BI HX PCIICHUH.

IIposepka
BBITTOJTHEHUS
nabopaTopHOi
paboTHI

JluHeliHbIC OJHOPOAHBIE YPAaBHEHUS C TIOCTOSTHHBIMHU KO3 (DUIIMEHTaAMH.

IIpoBepka
BBITIOJTHEHUS
nabopaTopHOi
paboTHI,
poBepKa
KOJUIOKBUYMa

JluHeliHbIe HEOAHOPOIHBIE YPABHEHUS C MMOCTOSIHHBIMH KO PHUIIMEHTAMH.
[Tourck 4acTHOTO peIIeHUs.

IIpoBepka
BBITIOJTHEHUS
nabopaTopHOI
paboThHI

10.

MeTto/ Bapranuy MPOU3BOIBHBIX TIOCTOSIHHBIX JIJISI HEOHOPOIHBIX
muddepeHIaNbHbIX ypaBHEHUH.

IIpoBepka
BBITIOJTHEHUSI
nabopaTopHOI
paboThI

11.

JluHeiHbIe YpaBHEHHSI ¢ IEPEeMEHHBIMU K03 urmentamu. ®opmyna
Octporpaackoro — JInyBusis.

IIpoBepxka
BBITIOJIHEHUS
KOHTPOJIBHOH
paboThI

12.

JIuHeHBIE OJTHOPOIHBIC CUCTEMBI C TIOCTOSTHHBIMU KO3 OUITUCHTAMH.
CoO6cTBeHHbBIE BEKTOPA M COOCTBEHHbBIE 3HAUCHHUS.

IIpoBepka
BBITIOJTHEHUSI
nabopaTopHOI
paboThI

13.

JluHeiHbIE HEOJHOPOIHBIC CUCTEMBI C IIOCTOSTHHBIMU KO3 PUITICHTAMH.
ITorck yacTHOTO penieHus.

IIpoBepxka
BBITIOJTHEHUSI
nabopaTtopHoOi
paboThI

14.

Merton Bapuanuu MMpOU3BOJIbHBIX IMOCTOAHHBIX IJIA JIMHEWHBIX
HCOOAHOPOJHBLIX CUCTEM.

IIposepka
BBITTOJTHEHUS
nabopaTopHOI
paboThHI

15.

VYcroiunocTs. McciietoBanue Ha yCTOMYMBOCTD 110 IIEPBOHAYAIIBHOMY
npubmkenuto. MccnenoBanue Ha yCTOMYHUBOCTD C TOMOIIBIO (PYyHKINN
JIanynosa.

IIposepka
BBITTOJTHEHUS
nabopaTopHOI
paboThHI

16.

ITonoxenue paBHoBecus. McecaenoBanue Ha yCTOMYUBOCT HYJIEBOTO
peueHusl.

IIposepka
BBITTOJTHEHUS
nabopaTopHOI
paboThHI

17.

Oco0sble Touku. McciienoBanue 0co00M TOUKH.

IIpoBepka
BBIITOJIHECHUS
KOHTPOJIBHOU
paboThI

2.3.4 KypcoBble paGoThl — He MPeyCMOTPEHbI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOr0 oOecreyeHusi AJIsi CAMOCTOATEIbHON padoThI

oﬁyqammnxca Mo AUCHHUIIJIMHE.




e MeroanuecKkue yka3aHus AJig MOATOTOBKU K JIGKIIMOHHBIM 3aHSTHSIM, YTBEP)KICHHbBIC
Ha 3acelaHuu Kadeapbl MPHUKIATHON MaTEeMATHKH (DaKyabTeTa KOMIBIOTEPHBIX TEXHOJOTHA U
npukiagHoi marematuku @I'BOY BO «Ky6I'Y» npotokon Ne7 ot 18.04.2018 r.

e MeToanueckue yka3zaHus MO BBIMOJHEHHUIO JIAOOPaTOPHBIX paboT, YTBEP>KICHHbIE HA
3aceqaHuu KadeAphl MPUKIAJAHON MareMaTUKu (aKylnbTeTa KOMIIBIOTEPHBIX TEXHOJOTHHA U
npukiagHoi marematuku @I'BOY BO «Ky6I'Y» npotokon Ne7 ot 18.04.2018 r.

e MeToanueckue yKa3aHus IO BBITOJIHEHUIO CAMOCTOSITENIbHON padOThl, YTBEPKACHHbBIE
Ha 3acelaHuu Kadeapbl MPHUKIATHON MAaTEeMATHKH (DaKyIbTeTa KOMIBIOTEPHBIX TEXHOJOTHA U
npukiagHoi marematuku @I'BOY BO «Ky6I'Y» npotokon Ne7 ot 18.04.2018 r.

Hepequb yqe6H0-MeToz[quc1<oro obecnieueHus JUCHUITIIMHBI

PasaCICHHBIMU U
pasaciIArOIIUMUCS
MNEPEMCHHBIMHU U
MMPUBOJAINIUCCA K HUM.

Ne Bun CPC 10 BBITOJIHEHUIO CAMOCTOSITEIbHON pabOTHI
1 2 3
1 |YpaBHeHus: c Kpachos, Muxawnn JleonThEeBUY. OOBIKHOBEHHBIE

muddepeHanbHbple  ypaBHEHMS: 3aJa4yd W TPUMEPHl  C
noApoOHbIMU pemieHusMu [Tekct| : ydeOHOoe mocobue s
cryaentoB BTy30B / M. JI. KpacnoB, A. U. Kucenes, I'. .
Makapenko. - U3a. 7-e. - M. : URSS : [JIUBPOKOM], 2009. -
253 c. : un. - (Bcs Beicmias marematuka B 3amadax). - ISBN
9785397002066 : 177.00.

@ununnos, Aunekceli ®enopoBuu. Bpenenue B Teopuro
mubdepeHIManbHBIX  ypaBHeHUN [TekcT]| :  y4ueOHHMK JuIs
cTyaeHToB By30B / A. @. @umunmos. - U3a. 3-e, uchp. - M. :
URSS : [KomKnwura], 2010. - 239 c. : un. - (Kmaccuueckuit

U IPpUBOJAIINECCA K HUM.

yuebnuk MIY). - bubmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.
2 |OmgHOponHbIe ypaBHEeHUs |KpacHOB, Muxaun JleoHThEBUY. OOBIKHOBEHHBIE

mubdepeHManbHble  ypaBHEHUS: 3aJaud M TOPUMEPBl  C
noApoOHbIMH pemieHusMu  [Tekct] : ydeOHOoe mocoOue st
crtynentoB BTy30B / M. JI. KpacuoB, A. U. Kucenes, I'. U.
Makapenko. - U3n. 7-e. - M. : URSS : [JIUBPOKOM], 2009. -
253 c. : un. - (Bcs Bpicmias marematuka B 3amadax). - ISBN
9785397002066 : 177.00.

Owmunnos, Anekceli PenopoBuu. BseneHune B TeopHro
nuddepeHmanbHbIx  ypaBHeHUM [Tekct] : ydeOHuUK JIst
CTyAeHTOB By30B / A. @. ®ununmnos. - N3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : un. - (Kmaccuueckuit
yuebHuk MIY). - bubmamorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

3 |JIuneitHble ypaBHEHUS
IIEPBOTO MOPsIJIKA,
ypaBHeHus bepHymm u
Pukkatn, MeTOIBI NX

@umunnos, Aunekceli ®epopoBuu. BpeneHune B Teopuro
mubdepeHIMaNbHBIX  ypaBHeHUH [Tekct]| : y4deOHHMK JuIs
cTyAeHTOB By30B / A. @. ®ununmnos. - U3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : wn. - (Kmaccuueckuii

muddepeHnmanax u
MPUBOJISIINECS K HUM.
WHuTterpupyromui
MHOKUTENb.

pelieHusl. yueOnuk MIVY). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.
4 |YpaBHeHus B monHeIx  |KpacHOB, Muxaun JleonThEBHUY. OOBIKHOBEHHBIE

JuddepeHIMaIbHble  ypaBHEHMS: 3aJadd M NPUMEpPHl ¢
nopoOHbIMU pemieHusMu [Tekct| : ydeOHoe mocoOue s
cryaentoB BTy30B / M. JI. KpacnoB, A. U. Kucenes, I'. 1.
Makapenko. - U3a. 7-e. - M. : URSS : [JIUBPOKOM], 2009. -
253 c. : un. - (Bcs Beicmias matematuka B 3amadax). - ISBN




9785397002066 : 177.00.

Oununmnos, Ajekceir @DepgopoBud. BpeneHwe B - Teopuio
muddepeHmanbHbpIX  ypaBHeHHid [Tekcr] :  y4eOHuK Juis
cTyneHToB By30B / A. @. ®umunmos. - WU3n. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : w1 - (Knaccuueckuit
yaeOnnk MIY). - bubmuorp.: c¢. 234-236. - ISBN
9785484011063 : 242.65.

VYpaBHeHus, He
pa3pelleHHbIe
OTHOCHUTEIILHO
IIPOU3BOJHOM.

Oununmnos, Asekceir dDenopoBud. BBemenwe B TEOpHIO
muddepeHmanbHbpIX  ypaBHeHHid [Tekcr] :  y4eOHuK Juis
cTyneHToB By30B / A. @. ®umunmos. - WU3n. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : w1 - (Knaccuueckuit
yueOnnk MIY). - bubmuorp.: c¢. 234-236. - ISBN
9785484011063 : 242.65.

Pa3nble ypaBHeHUS
MEepBOTO MOpPsIJIKa.

Onbcroinbi, JleB DpuecroBud. uddepeHnnanbable ypaBHEHHS
[Tekct] : [BETUKOJENMHOE  H3JIOKEHUE  TEOPETUUYECKOIO
Marepuana ; 150 moapoOHO pemieHHBIX mpumMepoB ; 200 3amay
pPa3HOTO YPOBHSI CIIO)KHOCTH C OTBETaMH| : yUeOHUK i pu3. u
¢busz.-matem. dax. yu-tos / JI. D. Dnbcronsu. - U3n. 6-e. - M. :
[KomKnura] : URSS, 2006. - 309 c. - (Knaccuueckuii yueOHUK
MI'Y). - bubmuorp.: c. 306. - ISBN 5484004098.

@ununnos, Aunekceii ®enopoBud. BpeneHue B Teopuio
mubdepeHIManbHBIX  ypaBHeHUN [TekcT]| :  y4yeOHHMK IS
cTyaeHToB By30B / A. @. @umunmos. - U3a. 3-e, uchp. - M. :
URSS : [KomKnwura], 2010. - 239 c. : un. - (Kmaccuueckuit
yuebnuk MIY). - bubmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

VYpaBHeHwus,
JIOTTYCKAIOIIIE
MOHUKEHUE TIOPSJIKA.
MeToabl uX peleHusl.

@ununnos, Anekceii ®enopoBuu. BpeneHue B Teopuio
mubdepeHIManbHBIX  ypaBHeHUN [TekcT]| :  y4yeOHHMK Juis
CTyJIeHTOB BY30B / A. @. ®ununmnos. - U3n. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : wn. - (Knmaccuueckuii
yueOnuk MIVY). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.

JInneliHbIE OTHOPOHBIE
YPaBHEHHS €
MOCTOSIHHBIMH

KO3 pHULIHEHTaAMHU.

Onbcronsll, JleB OpHecroBuy. uddepennmanbupie ypaBHEHUS
[Tekct] : [BETMKONENHOE  HW3JIOKEHUE  TEOPETUUYECKOTO
Mmatepuaina ; 150 monpo6GHO pemeHHbIX nmpumepos ; 200 3amau
Pa3sHOTrO YPOBHS CIOXKHOCTU C OTBETaMH| : Y4eOHHK A Qu3. u
¢uz.-matem. dax. yu-tos / JI. O. Onbcronsu. - Uzn. 6-e. - M. :
[KomKnura] : URSS, 2006. - 309 c. - (Knaccuueckuit yueOHUK
MI'Y). - bubmmorp.: c. 306. - ISBN 5484004098.

@wmunnos, Aunekceii ®PenopoBuu. BpeneHue B TEOpHIO
mubdepeHIManbHbIX  ypaBHeHUH [Tekct] :  y4deOHMK Juis
cTyAeHToB By30B / A. @. ®ununmnos. - U3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : wn. - (Kmaccuueckuii
yuebnuk MIY). - bubmumorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

JInHelnbie
HEOJHOPO/IHBIE
YpaBHEHUS C
MMOCTOSTHHBIMU

KO3 (ppHULHEHTaMU.
ITownck gacTHOTO
peLIeHus.

@umunnos, Aunekceli ®egopoBuu. BaeneHune B Teopuro
muddepeHnanbHbIX  ypaBHeHUN [TekcTt| : y4eOHHWK s
cTyAeHTOB By30B / A. @. @ununmnos. - U3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : wn. - (Knmaccuueckuii
yuebnuk MIY). - bubmumorp.: c. 234-236. - ISBN
9785484011063 : 242.65.




10

Merton Bapuanuu
MIPOU3BOJIBHBIX
MOCTOSIHHBIX JIJIS
HEOJTHOPOIHBIX

QG depeHIaIbHbIX
YpaBHEHUH.

Onwcronbil, JleB DpHecroBuy. [(uddepeHnmanbubie ypaBHEHUS
[Tekct] : [BENMKOJENHOE  HW3JIOKEHUE  TEOPETUUYECKOTO
marepuana ; 150 moapoOGHO pemeHHBIX nmpumepos ; 200 3amau
Pa3HOTO YPOBHSI CIIOKHOCTH C OTBETaMH| : yUeOHUK it Qu3. u
¢u3.-marem. dak. ya-tos / JI. 3. Dnbcromneu. - U3a. 6-e. - M. :
[KomKnura] : URSS, 2006. - 309 c. - (Knaccuueckuii yueOHUK
MI'Y). - bubmumorp.: c. 306. - ISBN 5484004098.

OununmnoB, Asekceir d@egopoBud. BBeneHue B TEOpHIO
muddepeHmanbHbpIX  ypaBHeHuid [Tekcr] :  y4eOHuK Juis
cTyneHToB By30B / A. @. ®umunmos. - WU3n. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : w1 - (Knaccuueckuit
yaeOnnk MIY). - bubmuorp.: c¢. 234-236. - ISBN
9785484011063 : 242.65.

11

JIuHeitHbIe ypaBHEHUS C

Oununmnos, Ajnekceir dDepopoBud. BpeneHwe B - Teopuio

[IEPEMEHHBIMU muddepeHmanbHbpIX  ypaBHeHuid [Tekcr] :  y4eOHuK Juis
koa(urmenTamu. CTyIeHTOB BY30B / A. @. ®umunmnos. - Uzn. 3-e, ucop. - M. :
dopmyna URSS : [KomKnwura], 2010. - 239 c. : un. - (Kmaccuueckuit
Octporpaackoro — yuebnuk MIVY). - bubmmorp.: c. 234-236. - |ISBN
JlnyBHILISL. 9785484011063 : 242.65.

12

JIuHeHbBIC OJTHOPOIHBIC
CHCTEMBI C
[TOCTOSIHHBIMH

K03 (ppHureHTaMu.
CoOcTBeHHBIE BEKTOpa U
COOCTBEHHBIC 3HAUCHHS.

bubukos, HO.H. Kypc oObikHOBeHHBIX Au(depeHInanbHbIX
ypaBHEHUN [DneKTpoHHBIH pecypc] : yded. mocodue —
OnextpoH. gan. — Cankr-IletepOypr : Jlanp, 2011. — 304 ¢c. —
Pesxxum noctymna: https://e.lanbook.com/book/1542.

Oununmnos, Agnekceir dDepgopoBud. BBeaeHwe B Teopulo
muddepeHanbHbpIX  ypaBHeHH [Tekcr] :  yueOHHMK JUIs
CTyIneHTOB BY30B / A. @. ®umunmnos. - Uzn. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : mr. - (Knaccuueckuit
yuebnuk MIVY). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.

13

JInnelinbie
HEOJHOPOIHBIE CHCTEMBI
C IIOCTOSSHHBIMH

@wmnnos, Anekceii ®PenopoBuu. BpeneHue B TEOpuIO
mubdepeHIManbHbIX  ypaBHeHUH [Tekct] :  y4deOHHMK JuIs
CTyIeHTOB BY30B / A. @. ®umunmnos. - Uzn. 3-e, ucop. - M. :

Koa(purmeHTamu. URSS : [KomKnura], 2010. - 239 c. : wn. - (Knmaccuueckuii
ITouck yactHOrO yueOHuk MIVY). - bubmmorp.: c. 234-236. - |ISBN
peIIeHHsL. 9785484011063 : 242.65.

14 |Meton Bapnanuu bubuxos, IO.H. Kypc o0ObIKHOBEHHBIX IU(epeHIHaTbHBIX
MIPOU3BOJILHBIX ypaBHEHUW [DneKTpoHHBIH pecypc] : ydeb. mocodue —
MOCTOSIHHBIX JJIs OnektpoH. gaH. — Cankr-IlerepOypr : Jlanb, 2011. — 304 ¢. —
JTUHEHHBIX Pexxum nmoctyma: https://e.lanbook.com/book/1542.

HCOAHOPOAHBIX CUCTCM.

@wmunnos, Aunekceii ®PenopoBuu. BpeneHue B TEOpHIO
nuddepeHmanbHpIx  ypaBHeHuM [Tekct| :  y4eOHHMK st
cTyAeHToB By30B / A. @. ®ununmnos. - U3a. 3-e, ucnp. - M. :
URSS : [KomKnwura], 2010. - 239 c. : un. - (Kmaccuaeckuit
yuebnuk MIY). - bubmumorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

15

Y CTOMYHUBOCTS.
HccaenoBanue Ha
YCTOMUYUBOCTbD IO
MepBOHAYAIIEHOMY
IpUOIINKEHUIO.
Hccaenosanue Ha
YCTOMYUBOCTD C

XKabko, A.Il. Iuddepennunanbupie ypaBHEHUS! U YCTOHYHMBOCTD
[DnexTponnbiit pecype] : yue6. / A.Il. XKabko, E.JI. Koruna,
O.H. YmxoBa. — DnektpoH. gaH. — Cankt-IletepOypr : Jlanb,
2015. — 320 c. — Pexum JOCTYyTIA:
https://e.lanbook.com/book/60651.

Owmnmos, Anekceit ®emopoBuu. BBenenune B Teopuro
quddepenimanbabiX  ypaBHeHuid  [Tekcr] @ y4eOHHK Juis




MOMOIIBIO (QYHKIIUU cTyaeHToB By30B / A. @. @ununmos. - 1U3a. 3-e, ucnp. - M. :
JlanmyHoBa. URSS : [KomKnura], 2010. - 239 c. : wn. - (Knmaccuueckuii
yuebnuk MIY). - bubmumorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

16 |[Tomoxenue paBHoBecus. | XKabko, A.Il. uddepenunanbupie ypaBHEHUS! U YCTOHYHMBOCTD

HccnenoBanue Ha [DnexkTponnbiii pecype] : yue6. / A.Il. XKabko, E.JI. Koruna,
ycroituuBocTh HynneBoro |O.H. UmwxkoBa. — Dnektpon. nan. — Cankr-IlerepOypr : Jlans,
perieHusI. 2015. — 320 C. — Pexum JOCTYyTIA:

https://e.lanbook.com/book/60651.

OununmnoB, Ajnekceir dDepgopoBud. BpegeHwe B Teopuio
muddepeHmanbHbpIX  ypaBHeHHid [Tekcr] :  y4eOHuK Juis
cTyneHToB By30B / A. @. ®ununmos. - WU3n. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : w1 - (Knaccuueckuit

yaeOnnk MIY). - bubmuorp.: c¢. 234-236. - ISBN
9785484011063 : 242.65.

17 |Ocobbie TOUKH. Ounmunmos, Anekceii ®emopoBuy. BBeneHume B TeOpHIO
Hccnenoanne ocoboit  |muddepeHnanbHbix ypaBHeHUH [TekcT| : ydeOHHWK Jyis
TOYKH. CTyIneHTOB By30B / A. @. @wunmos. - U3a. 3-e, ucop. - M. :

URSS : [KomKnura], 2010. - 239 c. : un. - (Knmaccuueckuit
yueOHuk MI'Y). - bubmuorp.: c. 234-236. - ISBN

9785484011063 : 242.65.

Y4eOHO-METOIUYECKNE MaTepUalbl NIl CaMOCTOSITENIbHOM pabOThl O0yYaromuxcs W3
YHCJIa MHBAIKU/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMHU 3710poBbsi (OB3) npenocraistores
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBbS U BOCHIPUITHS HH(POpMALIUU:

JUist JIa1L ¢ HapyILEHUSIMH 3pEHMSL:

—B TIEYaTHOH (popMe yBEITHMUSHHBIM MIPU(TOM,

— B (hopMe 3JIEKTPOHHOI' O TOKYMEHTA,

JIist AL ¢ HapyIIeHUsAMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOT 0 TIOKYMEHTA,

I[aHHBIfI MNEPCUCHb MOXKCT OLITH KOHKPETU3UPOBAH B 3aBUCHUMOCTHU OT KOHTHHICHTA
oOyJaromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

C ToukM 3peHus MPUMEHSEMbIX METOJO0B HCHOJb3YIOTCS KaK TpaJulMOHHbBIE
UH(POPMALIMOHHO-00BSACHUTENbHBIE JIEKIIMM, TaK W WHTEpaKTUBHAs I[0Jlaya Marepuaiga ¢
MyJbTUMEAUMHON cucTeMoil. KoMnbploTepHble TEXHOJIOTMHM B JIaHHOM ciy4yae 00ecreduBaroT
BO3MOXHOCTh Pa3HOIUIAHOBOTO OTOOpPa)XXEHHs aJTOPUTMOB U JEMOHCTPAIIMOHHOTO MaTepuaa.
Takoe coyeTaHue MO3BOJSET ONTUMAJIBHO HCIIOJNB30BaTh OTBEJIEHHOE BPEMS M PaCKpbIBATh
JIOTHKY U COJIEP’)KaHUE AUCLMUILIINHBI.

Jlexuuu mpeAcTaBNsAOT co0OM  cuctemaruueckue 0030pbl  auddepeHnanbHbIX
YpaBHEHUM.

3aHATHSA, IPOBOAMMBIE C HCIIOJIb30BAHHEM HHTEPAKTHUBHBIX TE€XHOJIOTHI

KonmuecTBo yacoB

Ne HanmenoBanwue paznennos (Tem) WHTEPaKTUBHBIE
BCETO0 ay/I. 4acoB qachl




1 2 3 4
OCHOBHBIE TOHATHS U OoNpenesieHusl. MeTobl

1. |peuieHus OCHOBHBIX TUIIOB YPAaBHEHUN NIEPBOIO 12 2
HOPSIKA.

5 YpaBHeHus, HE Pa3pEIICHHBIC OTHOCHTENLHO 3 2
HPOM3BOIHOM.

TeopeMsl CyIeCTBOBAaHHS U €IMHCTBEHHOCTH
pewenus 3agaun Koy uist 01HOro ypaBHEHUS U
cuctem nuddepeHmanbHbIX ypaBHeHUH. CBOICTBa
peLIeHUH JTMHEHHBIX OJIHOPOJHBIX CUCTEM.

4.  |Pa3Hple ypaBHEHHs IEPBOTO MOPSIKA. 6 2
dyHnaMeHTaIbHast MaTpULA U €€ CBOICTBA.
JIuneliHbIe HEOTHOPOAHBIE CUCTEMBI. MeTox

> BapHaLlMU MPOU3BOJIbHBIX TOCTOSIHHBIX JJIs1 IMHEHHBIX 3 2
CUCTEM.
6 VYpaBHeHUs1, JOMTYCKAIOLME TOHUKEHHUE MTOPSIIKA. 4 i
" |MeTo/ibl HX peUIeHHSL.
Jlunetinbie nudhepeHnuanTbHbIe YpaBHEHUS N-0T0
7 [nopsaxa. CBoiicTBa pelIeHU JTUHEHHBIX 7 2

QG epeHIraIbHBIX YPaBHEHUH N-0T0 MOPSAKA.
Mertoa Bapualluy IPOU3BOJIbHBIX MOCTOSHHBIX.
Jluneitable 0qHOpOIHBIC TU( hEepeHIINATBHBIC

8.  |ypaBHEHHUs N-0ro NOpsiiKa ¢ MOCTOSHHBIMU 7 2
kodddurmentamu. [Toctpoerre 001IEro penieHus.
Jlunelinble HeoAHOPOIHBIE T depeHnanbHbIe

9. |ypaBHEHHS N-0ro MOPSAKA C TIOCTOSHHBIMU 8 2
ko3 PuurenTamu. [ToMCK 4aCTHOTO peleHus..
OpnHopoHbIe cucTeMbl AU HepeHIInaTbHbIX
10. |ypaBHeHuil ¢ mOCTOSHHBIMU KO3 urmenTamu. 9 2
ITocTpoeHune pemeHus.

[Torck yacTHOTO pelIeHns: HEOAHOPOIHOW CUCTEMBI C
MOCTOSIHHBIMH KO3 QULIMEHTaMHU.

YceronuusocTs 110 JlamyHoBy. I'eomerpuyeckas

12. |uaTepnperanus. Teopema JIsmyHoBa 00 yCTOHUNBOCTH 6 -
110 IEPBOMY MPHUOIIMKEHUIO.
OmHOpPOIHBIE CHCTEMBI JIMHEHHBIX

11.

13. |nuddepeHnanbHpIX ypaBHEHHH ¢ TOCTOSHHBIMU 9 2
kodddurmentamu. [Toctpoenue od1Iero pereHusl.
Hmoeo no oucyuniune: 90 20

JIaGopaTopHOE 3aHATHE MTO3BOJISIET HAYYUTH CTYJCHTA TPUMEHSITh TEOPETUICCKHE 3HAHUS
OpU PELIeHUH U MCCIEeOBAHMM KOHKPETHBIX 3ajau. JlabopaTopHble 3aHATHs IMPOBOJAATCS B
TPaTUIMOHHBIX ayauTopusx. [Tomxom pa3dopa KOHKPETHBIX CHUTYallMid MIMPOKO HCIOIB3YETCS
KaK IperojaBaTesieM, TaK W CTYAGHTaMH TIIpH [POBEJICHUM aHajh3a pe3yJbTaToB
CaMOCTOSITENIbHOW PabOThl. DTO OOYCIIOBIEHO TEM, YTO B MPOIECCE HCCIEAOBAHUS YacTO
BCTPEYAIOTCS 3aJ]auM, NIl KOTOPBIX €IMHBIX MOAXOIOB HE cymiecTByeT. Kakmas KOHKpeTHas
3ajjadya TPU CBOEM HCCIIENIOBAHWMA WMMEET MHOXECTBO IOAXOJNIOB, a 3TO Tpedyer pa3dopa u
OLIEHKH I1eJI0M COBOKYITHOCTH KOHKPETHBIX CHUTYaIUH.

Jlnst auIn ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHH3aIus
KOHCYJIBTAIIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.



4. OueHo4YHbIE CPeCTBA AJIS TEKYLIEro KOHTPOJISl YCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTALMH.

4.1 ®oHA OLIEeHOYHBIX CPEACTB /Il MPOBeeHHs] TeKYIero KOHTPOJIA.

Texyiuii KOHTPOJIb 3HAHUHN CTYJEHTOB IIPEJICTABISIET COOOM:

— BBIIOJHEHUE JOMAIITHUX 3aJIaHU;

— BBINIOJIHEHUE CAMOCTOSATEILHOM paboThI;

— MpOBeJIeHuEe KOHTPOJIbHBIX PaloT.

IIpumep BONpPOCOB 1JI CEMUHAPOB, KOJJIOKBUYMOB, cO0ece10BaHMSI.
Ilepeuens komnemenyuil (vacmu KomMnemeHyuu), NPOBEPAEMbIX OUEHOUHBIM
cpeocmeom: OIIK-3.

BUJIET 1

1. Teopema cymieCTBOBaHUS U €IMHCTBEHHOCTH JIJISl IMHEHHBIX CUCTEM.

2. Teopema JInyBuIIIs 1)1 TMHEWHBIX OJHOPOIAHBIX CUCTEM.

3. 3ajaua. YpaBHeHUs B OTHBIX audepeHuaniax u MpuBOASIIUECS K HUM.

BUJIET 2

1. IIpocreiimume knaccyl 0OBIKHOBEHHBIX NU(DPepeHIInalIbHBIX YPaBHEHUH TIEPBOTO
MOpsI/IKa.

2. CBoiicTBa pelieHuil TMHEHHBIX OJTHOPOIHBIX CUCTEM (TeopeMsl 1, 2, 3).

3. 3amaua. OTHOPOTHBIC YPABHEHHUS M IPUBOISIITUECS K HIM.

BWJIET 3

1. V1BepxxaeHue o NpeaCTaBICHUN PELICHNUs HEOJHOPOAHOM CUCTEMBI, CIIEACTBUE.
2. Jlemma o nuHEIHOH He3aBucHMOCTH (QyHKIH Buaa X<eHX,

3. 3ajava. YpaBHEHUs, HE Pa3pelleHHbIe OTHOCUTEILHO IPOU3BOIHOM.

BUWIET 4

1. Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pellieHus 3agaun Ko uist muHeitHoro
YpaBHEHHs N-0ro NOpsIKa.

2. ITouck 9acTHOTO peUIeHNs TMHEHHOTO HEOAHOPOIHOTO YPABHEHHS C TIOCTOSHHBIMHU
KodduimeHTamMu (pe30HAHCHBIN ciyyail).

3. 3amada. YpaBHEHUs C pa3felCHHBIMH U Pa3IeITIONIMMHUCS TIEPEMEHHBIMA U
IIPUBOALINECS K HUM.

BUJIET 5

1. Teopema o rmaakocTu peueHui nuddepeHnaNIbHbIX YpaBHEHUH.

2. IToHnxeHnue nopsiika JMHEHHOr0 OJJHOPOAHOTO TG HEPEeHIINATBLHOIO YPABHEHUS.
3. 3amada. JIuHeliHbIe ypaBHEHHS IEPBOTO MOPS/IKA.

dopMa MpoBEACHUS — MMCbMEHHBIN OIPOC.

JnuTtensHOCTh onpoca — 60 MUHYT.

Kpurepum ounenku:

- OLIEHKA «3a4YTEeHO0» BBICTABIISICTCS 3a: YMEHHUE W3BJIEKATh OCHOBHYIO, IIOJIHYIO U
HEoOX0UMYI0 HMH(OPMALIMIO U3 MPOWUJIEHHOTO Ha JIEKUMOHHBIX 3aHATHSIX MaTepuana, yMEeHHe
YUTaTh U IOHUMATh TEKCTHI 110 CIELUATIbHOCTH

- OLEHKAa «HEe 3a4YTEeHO» BBICTABISIETCS 3a: OTCYTCTBHE HABBIKOB H3YyYaroIEro,
IPOCMOTPOBOIO M TOHCKOBOTO YTEHHs, HEYMEHHE OIlepHpoBaTh MPO(HEeCcCHOHAIBHO-
OPHUEHTHPOBAHHOM JIMTEPATyPbl, OTCYTCTBUE TOHUMAaHUS IIPOIAECHHOTO0 MaTepuaa.

IIpumep 3axaHuil 1)1 KOHTPOJIbHOM PadoThI.



Ilepeuens komnemenyuil (vacmu KomMnemeHnyuu), NPOGEPAEMbIX OUCHOUHBIM
cpeocmeom: OIIK-3.

Tema 1. /Tuddepennmanbabie ypaBHEHHS IEPBOTO MOPSIIKA.

3aganue: OnpeneiuTh THI U PEMIUTh Kaxkaoe AudepeHIranbHoe YpaBHEHUE TIEPBOro
TOps/IKA.

Bapwuant 1

1. (2t + 3x — 1)dt = (5 — 4t — 6x)dx;

2.xy =e¥ +2y;

3. dy + (xy — xy3)dx = 0;

4, x%y' — 2xy = 3y;

5.y —1=e*%y,

Bapuant 2

1. ysinx +y cosx = 1;

2.2x3+y=xy’

3.x(x — Dy + 2xy = 1;

4.y'—1=—2—;

T x(x+1)’
5.xy — 2y = —2x2.
Tema 2. JIluddepeHnnanbHbie ypaBHEHHS BBICIIAX MTOPSIKOB.
3ananue: Pemuth ypaBHEHUE.
Bapuant 1
' 2 '

Lxyy —xy —yy =0;
2. xy®) —y® = 0;
3.y®W —2y"+2y" =2y +y=0;
4.y®) +8y" + 16y = 0;
5.y + 5y + 6y = cos 2x;
6.y +4y + 3y = cosx;
7.y +y=tgx,

" , e*
8y -y = 1+ex;
9.x%y" —3xy + 3y = 5x% — x;
10. x2y" — xy — 3y = 5x*,
Bapuanr 2
1.y " =7y "+ 16y — 12y = 0;
2.y® +4y" +8y"+ 16y + 16y = 0;

772 r
3.y =4y —D);

4. xy' = y'ln%;
" ’ 1
Sy +y = cosx;
" ' sinx .
6. y ty = cos2x’

7.y —4y'+ 3y = sinx;

8.y —5y + 6y = sin 2x;

9. x2y" — 3xy + 3y = 5x2 — x;

10. x?y" — xy — 3y = 5x*.

Tema 3. Cucremsl nuddepeHInanbHbIX ypaBHEHUH.
3ananue: Pemuts cucreMy ypaBHEHUH.

Bapuanr 1



x'=y,
= —4x + 4y,
—2x+y+22

y =x+7y—>5z
z =x+2y—6z

w

'

&

i
1

{x —2x+6y—152
p

= —x — 2y + 2¢f,
—2x+2y+5€.
x = 4x + 2y,

y =—x+y+2et.
Ba HaHT2

z =18x — 9y — 62z.
x'—4x+6y—152
y—x+3y 5z,

x =9x — 6y — 2z,
y' = 18x — 12y — 3z,

z —x+2y 4z.

x = —x+ 3y,
3. _
y =—x+3y+et
4 —4x+y—e 2t
y' = —5x —2y.

Ha xoHTponpHO# paboTe KaXI0MYy CTYIEHTY JA€TCsl HECKOJIbKO KOMIUJIEKCHBIX 3ajad.
MaxkcuManbHOE KOJMYECTBO OajuioB, KOTOPOE CTYACHTBHI MOTYT MOJYYUTh 3a MPaBUIbHOE

pelleHre KOMIUIEKCHBIX 33/1a4 Ha KOHTPOJIbHOU paboTe, cocTaBisieT 5 0aJlioB.

Crynenu Bun 3amanus Komungectso
yYpOBHEU 0amioB
OCBOEHUS
KOMIIETECHIIUH
[Toporossilii KonTponbnas padora Nel (HaumeHOBaHME) 5-8
KonrtponbHas pabora Ne2
KonTponbhast padorta Ne3
ba3oBbIit KontponsHas padora Nel 9-12
KonTponbnast padota Ne2
KonTtposnbHast pabota Ne3
[Tponsunyteiii | KontponbsHas padora Nel 13-15

KonrtponbHas pabora Ne2
KonTponbHast padorta Ne3

4.2 ®oHJ OLIEHOYHBIX CPEICTB /Jsl MPOBEAeHUs MPOMEXKYTOUHOI aTTeCTalllu.
ITpomMexyTOuHBI KOHTpPOJIb OCYIIECTBIISETCS B KOHIIE ceMecTpa B (opMme 3ayera u

OK3aMcCHa.

IIpuMepHBIii nepedYeHb BONPOCOB /ISl OATOTOBKH K IK3aMeHYy.

Ilepeuenv kKomnemenyuil (vacmu KOMREMERYUU), NPOGEPAEMbBIX OUEHOUHBIM
cpeocmeom: OIK-3.

1. [lonstne nuddepeHNATBHOTO ypaBHEHUS M €r0  pEIICHHUS.

3agaua Komm.

[Tpocreiimme kiaacchl OOBIKHOBEHHBIX AM(QepeHlnanbHbIX ypaBHEHUH MepBOro mnopsaka (c




pa3esIOIMMUCS TIEPEMEHHBIMU, OJHOPOJHbIC, JHUHEHWHBbIE ypaBHEHMs IE€PBOrO MOpsAKa, B
NOJHBIX JUddepeHnmanax).

2. TeopemMa  cymecTBoBaHUs M eAMHCTBeHHocTH  Ilukapa i omHOro
muddepeHInaTFHOTO YpaBHEHUsS U cucteM (0e3 Joka3aTenbeTB). TeopeMa CyIeCTBOBAHUS
[Teano (0e3 noxazatenbcTBa). Teopema CylIEeCTBOBAaHMS M E€IMHCTBEHHOCTU [yl JIMHEMHBIX
cucreM (6e3 nokazaTenscTBa). Teopema o r1agkocTu peteHni nupdepeHnanTbHbIX YPaBHECHHA.

3. CBOICTBa peLICHHI JIMHEHHBIX OJHOPOIHBIX CUCTEM (Teopemsbl 1, 2, 3).

4. CpoiicTBa peuieHui TMHEHHBIX OJTHOPOJIHBIX CUCTEM (TeopeMbl 4, 5).

5. Teopema JInyBuiuisa 1151 JIMHEHHBIX OJHOPOJHBIX CUCTEM.

6. ®yHaaMeHTaIbHast MaTpULA U €€ CBOICTBA.

7. JIuHeliHbIe HEOJHOPOAHBIE CUCTEMbI AU((epeHIIMaIbHBIX YpaBHEHUH. Y TBEpkKIEeHUE
O IPEJICTaBICHUM PpELIEHUS HEOAHOPOJHOW CHCTEMBI, cieacTBue. Meron Bapuauuu
IIPOM3BOJIbHBIX ITOCTOSIHHBIX JJIS IOMCKA YAaCTHOT'O PELIEHUs HEOJHOPOAHOM CUCTEMBI.

8. Jluneiinple auddepeHnranpHple ypaBHEHUST n-ro mopsiaka. CBeleHHe K JTUHEHHOU
cucreMe. Teopema CyllecTBOBaHUS U €IMHCTBEHHOCTH peleHus 3agaun Komm ans muHelHoro
yYpaBHEHHSI N-TO TOPSIKA.

9. CpoiicTBa peuleHUH JMHEHHBIX OJHOPOAHBIX IU((EepeHIHATbHbBIX YPaBHEHUH N-TO
nopsiaka (teopemsl 1, 2, 3).

10. CgolicTBa pelieHui JUHEHHBIX OJHOPOIHBIX AU(QepeHInanbHbIX YpaBHEHUH Nn-TO
nopsiika (teopemsl 4, 5, Teopema JInyBusis).

11. TlonwkeHue nopsaKa JMHEHHOTO OJJTHOPOJHOTO AU HepeHInaIBHOTO YpaBHEHHUS.

12. [lonck 4YacTHOrO pEUICHUSI HEOJHOPOJHOTO YPaBHEHUS METOJOM BapHaIllH
HPOU3BOJIBHBIX TOCTOSTHHBIX.

13. Jluneilinple ypaBHEHHs N-OTO0 TOpPSIKAa C TOCTOSHHBIMH Kod(ddunumenramu.
[IpencraBienue o0ILEro pelieHus B ciaydyae pa3InyHbIX XapaKTePUCTHUECKUX YHCEIL.

14. Jlemma o TuHEHHON HE3aBUCUMOCTH (YHKIIUNA BH]IA xkehX,

15. [IpencraBnenue oOIEro PEeLIEeHUs B Cllyyae KpPaTHBIX XapaKTePUCTHUECKUX YHCEIL.

16. IIpencraBneHune OOWIETO PEUICHUs JTUHEWHOTO YPAaBHEHHUS N-TO IMOpPSAIKa B clydae
YPaBHEHHMSI C BEILIECTBEHHBIMU KOA(PPHUIIMEHTAMHU.

17. Jlunelinple HEOJHOPOJHbIE YpaBHEHHUS C MOCTOSHHBIMM Kod(p¢uuuentamu. Ilonck
YaCTHOT'O PEIICHUsI METOI0M HEOIpPEIEIeHHBIX K03((PUIIMEHTOB (HEPEe30HAHCHBIN ClTyyaii).

18. JluneliHple HEOMHOPOIHBIE YpaBHEHHs C MOCTOSHHBIMEH Kod(dduumenramu. I[MTonck
YaCTHOT'O PEICHUsI METOI0M HEONpeIeIeHHBIX K03((OUIIMEHTOB (PE30HAHCHBIH ciTydail).

19. Jlunelinple HEOMHOPOIHBIE YpaBHEHHs C MOCTOSHHBIMH Kod(pduumenramu. I[Monck
YaCTHOTO pEIIEHUs] METOJ0M HeOoNpeeNeHHbIX KOo3(p(UIMEHTOB (ciaydyaid ypaBHEHHUS C
BEIIIECTBEHHBIMU KOd(PPUIIneHTaMu).

20. OtHOpOJHBIE CUCTEMBI C MTOCTOSIHHBIMHM Kod(dunuentamu. Ilpeacrasienne obmero
pelIeHus B cIy4ae MaTpHUIbl IPOCTON CTPYKTYpHI.

21. YTBepKAeHUE O BELIECTBEHHOCTH OOIIEro peleHUs B Cclydyae BeIEeCTBEHHOM
MaTpHIIBL.

22. Bun o6miero pemieHus JIWHEHHOM OJHOPOAHON cucTeMbl auddepeHIInaTbHbIX
YpaBHEHHUH B CiIydae MaTpHIIbl OOIIETO BU/A.

23. Meton HeomnpeneneHHbIX KOA(p(HUIMEHTOB MOUCKA OOILIEro peleHus OJHOPOIHOM
CUCTEMBI C IOCTOSHHBIMU KO3 PHUIIEHTaMU.

24. HeonHOpOIHBIE CHCTEMBI C IOCTOSIHHBIMH Kod(duuueHtamu. I[louMck yacTHOro
pelIeHus: METOIOM HEeONpeeIeHHbIX KO (GUIIUEHTOB (HEPE30HAHCHBIN CITydaii).

25. HeonHopoiHBIE CHCTEMBI C IOCTOSIHHBIMH KodpduuueHtamu. IIoMCK YacTHOTro
PEIICHUST METOJIOM HEOTPeIeICHHBIX KOA(PPHUIIMEHTOB (PE30HAHCHBIN CTy4ai).

26. HeonHopo/iHbIE CHCTEMBI C MOCTOSIHHBIMH Kod(duuueHtamu. I[lomck yacTHOro
pelIeHuss METOIOM HEeONpeesIeHHbIX KO (GUIIUEHTOB (BEIIECTBEHHBIN ciyyail).

27. Omnpenenenue ycroiunBocTH 1o JlanynoBy. CBeieHue UCCIEI0BaHUS YCTOWYHBOCTH
HEHYJIEBOTO DPEILIEHUs] K HCCIENOBAaHUIO0 YCTOMYMBOCTH HYJEBOIO pelleHus. I'eomerpuyeckas



UHTEPIPETAIIHS.

28. Teopema JlamyHoBa 00 yCTOWYMBOCTH IO TMepBoMy mpuOmmkeHuo (6e3
nokasatenbeTBa). Kpurepuii Paycca-I'ypBuia (6e3 qokazarenbcTBa).

29. IloBeneHue TPACKTOPHI JIMHEHHBIX OJHOPOIHBIX cHucTeM auddepeHInanbHbIX
YpaBHEHHIA BTOPOTO MOPSI/IKA C TIOCTOSTHHBIMU KOd(duIiieHTamMu (y3el, CeJio).

30. [ToBenenne TPACKTOPHI JIMHEHHBIX OJHOPOIHBIX cHuCTeM auddepeHInanbHbIX
yYpaBHEHU BTOPOTO MOPSIKA C TOCTOSTHHBIME K03 dunnentamu (pokyc, eHTp).

31. IloBeneHue TPACKTOPHI JIMHEHHBIX OJHOPOIHBIX cHucTeM auddepeHInanbHbIX
YpaBHEHHI BTOPOTO TMOPSAKA C TOCTOSHHBIMH KOd(DdUIMEHTaMU (JUKPUTHYCCKUN Y3eln u
ciy4daii A # 0, A2 # 0).

32. [loBeneHrue TPAGKTOPUMA JIMHEHHBIX OJHOPOIHBIX CHCTeM U depeHITnanbHbIX
YpaBHEHHIA BTOPOTO MOPSAIKA C IOCTOSHHBIMHU KO3 UIeHTaMu (BBIPOXKICHHBIN y3€Il U CiTydait

M =2x2=0).

Kpurepun BbicTaB/ICHUS] OLICHOK.

Or1eHKa «OTJIMYHOY:

— CHCTEeMaTU3UPOBAHHBIE, TTyOOKKE U IMOJIHbIE 3HAHUS MO BCEM pasjielaM TUCIUILINHBI,
a TaKk)Ke 10 OCHOBHBIM BOTIPOCaM, BBIXOISIINM 3a MPEIeIbl yueOHOI MPOrpaMMmBl;

— TOYHOE HCIOJb30BAHUE HAYYHOM TEPMHMHOJOTMHU CHCTEMAaTHYECKH TI'PaMOTHOE U
JIOTUYECKH IPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— 0Oe3ympeyHoe BIAJCHHE HWHCTPYMEHTApHEM Yy4eOHOW JUCHUIUIMHBI, YMEHHE €ro
3¢ PEKTUBHO MCIIOJIH30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUUECKUX 3a]1a4;

— BBIp@KEHHAs! CIOCOOHOCTh CAMOCTOSITENIbHO U TBOPUECKU PEIIATh CIOKHBIE TPOOIEMBI
Y HECTAaHJApTHBIC CUTYyAlLUH;

— TIOJIHOE U TJIYOOKOE YCBOGHHME OCHOBHOM U JOINOJHUTEIBHOW JUTEPATYypHI,
PEKOMEH1I0BaHHOM yueOHOI mporpaMmoi o JUCHUILIUHE;

— YMEHHE OPUEHTUPOBATHCS B TEOPHUSAX, KOHIEHIUAX U HANPABICHUAX JUCLMILUIUHBI U
J1laBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJIb3Ysl HAy4YHbIEC JOCTHKECHUS IPYTUX AUCLUIUIVH;

—TBOpUYECKasi CaMOCTOsATENIbHAsi paboTa Ha NMPaKTHYECKUX/CEMHHAPCKUX/I1a00paTOpPHbBIX
3aHATHUSIX, AKTUBHOE YYacTHE B TPYNIOBBIX OOCYXJEHUSIX, BBICOKMHA YpOBEHb KYIbTYpPbI
VCIIOJIHEHMS 3a/1aHUM;

— BBICOKHH ypOBeHb C(OpPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mnporpamme
KOMIIETECHIIUH.

Or1reHKa «XOpOIIOo»:

— JI0OCTaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLUIIIINHE;

— YMEHHME OPHUEHTHUPOBATBCS B OCHOBHOM TEOPHSAX, KOHLENIMAX W HAIPaBICHUAX
JUCUUIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

— WCIMOJB30BaHUE HAYYHOW TEPMHMHOJIOTHUH, JIMHTBUCTHYECKHU U JIOTMYECKH MPABHUIIBHOE
U3JI0’KEHNE OTBETa Ha BOIIPOCHI, YMEHHE JieTaTh 000CHOBaHHbIE BHIBOJIBI;

— BIIQJICHUE UHCTPYMEHTAPUEM 110 AUCLUIUIMHE, YMEHUE €r0 UCII0Ib30BATh B IIOCTAHOBKE
U peUICHUH HayYHbIX U POo(deCCHOHATBHBIX 3aa4;

— YCBOEHHE OCHOBHOM M JIOMOJHUTEIHHOW JUTEpaTyphbl, PEKOMEHJIOBAaHHOW y4eOHOM
[IPOrpaMMOM 1O JUCLHUIIIIUHE;

— caMocTofATeNbHas paboTa Ha MPAKTUYECKUX 3aHATHIX, y4dacTHe B TPYMIOBBIX
00CYX/IeHUSIX, BBICOKUI YPOBEHb KYJIbTYpbl UCTIOJIHEHUS 3a/1aHUI;

— cpenHud ypoBeHb CGOPMUPOBAHHOCTH 3asBJIEHHBIX B pabodell mporpamme
KOMIIETECHIIUH.

OrneHKa «yI0BIETBOPUTEIBHOM:

— IOCTaTOYHBI MUHUMAIIbHBIN 00beM 3HaHUN TIO TUCITUTUINHE;

— YCBOCHHE OCHOBHOM JIMTEPATypPhl, pPEKOMEHI0BAaHHOW Y4eOHON TPOrpamMMoii;

— YMEHHE OPHUEHTHUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHLENLMAX U HANPABJICHUAX 110
JUCLHUIIJIMHE U AaBaTh UM OLICHKY;



— HCIIOJIB30BAHUE HAYYHOM TEPMHUHOJIOTHH, CTHIMCTUYECKOE M JOTMYECKOE H3JI0KEHUE
OTBETa Ha BOMIPOCHI, yMEHUE JIEJIaTh BHIBOJIbI O€3 CYIIECTBEHHBIX OIIHOO0K;

— BJIaJICHUE MHCTPYMEHTApHUeM Y4eOHOH AMCLUIUIMHBI, YMEHHME €ro HCIOJIb30BaTh B
pEILIEHNHU TUIIOBBIX 3a/1a4;

— YMEHUE 0]l PYKOBOJCTBOM IIPENOJaBATENs penlaTh CTaHAAPTHBIC 33/1a4H;

— pabora 1noj; pyKoBOJCTBOM IIpenojaBaTelisl Ha MPAaKTUYECKUX 3aHATUAX, JOIMYCTUMbIN
YPOBEHB KYJIBTYPbI HCIIOJIHEHUS 3aJaHU;

— JOCTaTOYHBI MUHUMAJbHBIA ypOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeid
IIPOrpaMMe KOMIIETEHIIUN.

O1eHKa «HEYI0BIETBOPUTEIBHON:

— (pparmMeHTapHBIC 3HAHUA 11O JUCLUIUINHE;

— OTKa3 OT OTBETA (BBIMOJIHEHUS MUCbMEHHOM paboTh);

— 3HaHME OTJAEIbHBIX HCTOYHHMKOB, PEKOMEHJIOBAHHBIX Y4eOHOM MmporpamMmoin 110
JUCLUIUINHE;

— HEYMEHUE HUCII0NIb30BaTh HAYYHYK) TEPMUHOJIOTHIO;

— HaJIn4yue rpyobIx OmuOoK;

— HU3KHUH yPOBEHb KYJIbTYPBI UCIIOJHEHUS 3aJaHUl;

—HU3KAH  ypoBEeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B pabodeld mporpamme
KOMIIETCHIINH.

OneHouyHble CpeAcTBa JUIsl WMHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3J1I0pOBbsI BEIOUPAIOTCS C yUETOM MX UHIAUBUAYAJIBHBIX MCUXO(PU3NYECKUX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH HHBAJIMAAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0pOBBS IPEIOCTABIIAETCS JONOJHUTEIBHOE BPEMs Ul IOATOTOBKHU OTBETAa HA SK3aMEHE;

— MIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YJIbTATOB 00yUSHHSI MHBAIUIOB H JIUIL C
OTrpaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10pPOBbsl IIPEAYCMATPUBAETCS MCIIOJIb30BAaHUE TEXHUYECKHUX
CPEICTB, HEOOXOAMMBIX UM B CBSA3H C UX UHJIUBUIAYaIbHBIMU OCOOCHHOCTSIMU,

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/]0POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YNbTaTOB OOyUYEHHs 10 JAUCHUILUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oneHuBaHusl pe3yiabTaToB OOYyYEHHs WHBAJIUAOB U JIUIl C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3/I0pOBbsI 110 TUCIMITJIMHE MpeIycMaTpuBaeT MpeocTaBieHue HH(popMali B
dopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 370POBbS U BOCIIPUATHS UH(POpMAaLIUK:

JUia nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B IieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUig U1 ¢ HapyIIeHUsMH OIIOPHO-BUTAaTEIbHOTO alapara:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHMHIEHTA
o0yJaromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJI51 OCBOEHHS TUCHUILINHBI.

5.1 OcHoBHas JiuTEpaTypa:

1. ®umunnos, Anekceit denopoBuu. Bpenenwe B Teopuro auddepeHIHaTbHBIX
ypaBHeHMi [TekcT] : yueOHUK 1711 cTyieHToB By30B / A. @. @ununmos. - Uzna. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : mi. - (Knaccuueckuii yaeOuux MI'Y). - bubmuorp.: c. 234-
236. - ISBN 9785484011063 : 242.65.



2. Kabko, A.Il. JIuddepeHnuanpable ypaBHEHUS W YCTOWYUBOCTH [DJIEKTPOHHBINA
pecypc] : yueb. / A.Il. XKabko, E.JI. Koruna, O.H. UmkoBa. — DnekrpoH. naH. — CaHKT-
[TerepOypr : Jlanb, 2015. — 320 ¢. — Pexxum noctyma: https://e.lanbook.com/book/60651.

Jljiss OCBOCHMS AUCIUILTAHBI HHBAIMIAMHE U JIUIIAMHA C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU
3I0POBbSI MMEIOTCSl M3JaHUsI B DJIGKTPOHHOM BHJE B 3JICKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlanp» n «Opaii».

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

1. KpacHoB, Muxaun JleontbeBud. OObIKHOBEHHBIC nU(dEpeHITHANTbHBIC YPAaBHEHUS:
3aa4i ¥ IpuMepsl ¢ moapoOHbIME pemeHusMu [Tekcr] : ydeOHOe mocoOue i CTYICHTOB
BTy30B / M. JI. KpacHoB, A. U. Kucenes, I'. 1. Makapenko. - 1U3n. 7-e. - M. : URSS :
[JTABPOKOM], 2009. - 253 c. : un - (Bes Bbicmias marematuka B 3amavax). - ISBN
9785397002066 : 177.00.

2. Omnbcroneu, Jle DOpuecroBuu. [uddepenumansupie ypaBHenus |[Tekcrt]
[BeTMKOJIETTHOE U3JI0XKEHHE TEOPETUYECKOro MaTepuaia ; 150 moapoOHO pelieHHbIX TPUMEPOB ;
200 3ama4 pa3HOTO YPOBHSI CIIOKHOCTH C OTBETaMH | : y4eOHUK AJist Gu3. U Gu3.-mareM. ak. yH-
toB / JI. D. Onbcroneu. - M3a. 6-e. - M. : [KomKnura] : URSS, 2006. - 309 c. - (Knaccuueckuii
yuebnuk MI'Y). - bubamorp.: c. 306. - ISBN 5484004098.

3. bubuxoB, IO.H. Kypc oObikHOBeHHBIX JuddepeHInanbHblX  YpaBHEHUH
[DnexTpoHHBIH pecypc] : yueb. mocodbue — DnektpoH. gad. — Cankr-IletepOypr : Jlans, 2011.
— 304 c. — Pexwum noctyna: https://e.lanbook.com/book/1542.

4. TlpakTUKyM ¥ WHIUBUAYAIbHBIC 33JIaHUS 1O OOBIKHOBEHHBIM AM(QPEpeHIINATHHBIM
ypaBHEHUSAM (TUIIOBBIE pacdeThl) [DIeKTpoHHBIN pecypc] : yuebd. mocobue / B.A. bonotiok [u
ap.]. — Onexrpon. nan. — Cankt-IlerepOypr : Jlanp, 2014. — 224 ¢. — Pexum nocrymna:
https://e.lanbook.com/book/51934.

5. lerpymko, U.M. Kypc Beicuieli marematuku. MHTErpanibHoe ucuucienue. OyHKIUU
HECKOJIbKUX mepeMeHHbIX. Juddepennuansupie ypaBHeHus. Jlekuuu U MOPaKTUKYM
[DnexTpoHHBIH pecypc] : yueb. mocodbue — DnektpoH. gad. — Cankr-IletepOypr : Jlans, 2008.
— 608 c. — Pexxum poctyna: https://e.lanbook.com/book/306.

6. Ilepeyenr pecypcoB  HH(OPMANHMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«AHTEepHET», HEOOXOAMMBIX /IJIsI 0CBOEHUS THUCIUTLIMHBI.

1. Bukunenus, cBOOOAHAS SHUUKIIONEIUS. [DneKTpOHHBIN pecypcl]. —
http://ru.wikipedia.org

2. Karanor wHdopmaimonHoii cucrtembl «EIMHOE OKHO MoCTyma K 00pa3oBaTebHBIM
pecypcam». [Dnektponnslii pecypc]. — http://window.edu.ru/window/catalog

3. DKcroHeHTa, 00pa30oBaTENIbHBIA MaTEeMAaTHUECKHI caiT. [DneKTpoHHBIH pecypc]. —
http://www.exponenta.ru

7. MeToau4eckue yKazaHus 1Jis1 00y4aomuXxcs N0 OCBOEHUIO U CHHUIIUHBI.

ITo xypcy npeaycMOTpPEHO MpOBEAEHUE JEKIHMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTcs
OCHOBHOM TEOPETHYECKHI Marepual, J1adOpaTOpHBIX 3aHATHH, TMO3BOJSIONIUX CTYyICHTaM B
IIOJTHOM Mepe O3HAKOMHUTbCA C MOHATHEM AuddepeHlnanbHbIX YpaBHEHHMM M OCBOMTHCS B
pEIICHUH IPAKTUIECKUX 3a]1aY.

BaxHelmuM 3TarmoM Kypca SBISIETCS caMOCTOsiTeNbHas paboTa 1O JAMCLUUIUIMHE
«Iuddepennmanbuple ypaBHEHUSI.

Ilenpto camocTosiTenbHOH paboOThl  OakanmaBpa sIBISETCS  yIIIyOJeHHE 3HAHMH,
MOJTYYCHHBIX B PE3YJIbTATe ayJUTOPHBIX 3aHATHN. BeIpabaThIBarOTCS HABBIKA CAMOCTOSITEITHHON
paboThl. 3aKPEIUIAIOTCS OIBIT ¥ 3HAHUS, TOJIyY€HHBIE BO BPEeMs JIaOOPATOPHBIX 3aHITHH.

CamocrosTenbHass pab0oTa CTYIEHTOB B XOJ€ W3YyYCHHS JUCIUIUIMHBI COCTOHWT B
BBIIMOJIHEHUM  WHJUBHIYyaJdbHBIX  3a/laHUM, 3aJaBaeMbIX IIperojaBaTelieM,  BeAyIUM
1abopaTOpHBIE 3aHSTHS, TIOATOTOBKM TEOPETHUYECKOTO MaTepuaia K JJaOOpaTOPHBIM 3aHSATHSM,


http://ru.wikipedia.org/
http://window.edu.ru/window/catalog
http://www.exponenta.ru/

Ha OCHOBE KOHCIIEKTOB JICKI[MHA M Y4eOHOH JMTepaTyphl, COIVIACHO KaJCHIApHOMY ILIaHy H
MOJTOTOBKH TEOPETUYECKOI0 Marepuana K TECTOBOMY OIPOCY, 3a4eTy M SK3aMEHY, COTJIACHO
BOIIPOCAM K IK3aMEHY.

VYkazanus o opopmiieHuto pabdoT:

- pabota Ha Ja0OPATOPHBIX 3AHATHUSIX M KOHCIEKTHI JICKIIMHA MOTYT BBIMOJHSTHCSA Ha
OTJAEJBHBIX JIUCTAX JIMOO HEMOCPEJICTBEHHO B paboueii TeTpaiy;

- opopMIIeHHE UHIUBHIYAIbHBIX 33aHU KeIaTeIbHO Ha OTACIbHBIX JTHCTAX.

[IpoBepka WHIMBUAYaANbHBIX 33aJaHUN IO TeMaM, pa300paHHBIM Ha J1a0OPATOPHBIX
3aHATHAX, OCYIIECTBIIACTCS Yepe3 HEEN0 Ha TEKYIIEeM J1ab0paTOPHOM 3aHATHH, JTHOO B TCUCHUE
HEJIEITU T10CTIe ATOTO 3aHATHS Ha KOHCYJIbTAIHH.

JInsi pa3bsiCHEHHMsI HEMOHSTHBIX BOIIPOCOB JIGKTOPOM U ACCHCTEHTOM CXKCHEICTbHO
MPOBOIATCS] KOHCYJIBTAIIUH, O BPEMEHU KOTOPBIX TPYIIIBI U3BEIIAIOTCS 3apaHee.

B ocBoeHHMH TUCHHMIUIMHBI WHBAJIHIAMU U JHLIAMH C OMPAaHUYCHHBIMH BO3MOKHOCTSIMH
3I0POBbsl OOJIBIIOE 3HAYCHHE MMEET WHIMBHUIyalbHas ydeOHas paboTa (KOHCYNIbTAlMU) —
JIONIOJTHUTEIbHOE Pa3bsCHEHHE YIEOHOr0 MaTepHaa.

I/IH[[I/IBI/IZIyaJILHLIC KOHCYJIbTalUKM 110 HPCIAMETY SABJIAIOTCA BaKHBIM (baKTOpOM,
CIOCOOCTBYIOIINM WHAWBUAYAIH3aIUU O0YICHUS U YCTAHOBJICHHIO BOCITHUTATEIILHOIO KOHTAKTa
MCXKAY NOperoAaBaTcjicM U 06y‘-IaIOHII/IMC$I HWHBAJIMLJIOM HWJIMA JIMOOM C OI'PpaHUYCHHBIMU
BO3MOKHOCTSIMU 37I0POBbSL.

8. Ilepeuens MHPOPMALHOHHBIX TEXHOJIOTHI{, HCMOJIb3yEeMbIX MPHU OCYIIECTBJICHUH
00pa3oBaTeIbHOI0 MpoIecca 1Mo JUCHUILINHE.

8.1 IlepeuyeHb HHPOPMATMOHHBIX TEXHOJIOTHIA.

NubopmanmoHHbIe TEXHOJIOTHH — HE TPETYCMOTPEHBI.

8.2 IlepeyeHb HEOOXOAMMOT0 NPOrPAMMHOI0 00ecnedeHus .
[IporpammHOe oOecrieueHue - He IPEIYCMOTPEHO.

8.3I1epeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-npaBoBas cuctema «Koncynprant [Timtocy (http://www.consultant.ru)

2. DnextponHas 6ubnmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. DnektpoHHast OmOnmoreyHas cucremMa «YHuBepcuterckas Oubmmoreka ONLINE»
(http://www.biblioclub.ru)

9. MarepuanbHo-TexHU4eckass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJICHUS
00pa3oBaTe/ILHOIO MPoIecca MO AMCUHUILTHHE.

MatepuanbHO-TeXHUYECKOe 0OecriedeHne JUCIUITIINHBI U
No Bun pa6or
OCHAILIEHHOCTh
1. Jlekunonnsele 3anHATHs | JIEKIIMOHHAsT ayAUTOpHUsA, OCHAIIEHHAas NPE3EHTALMOHHON
TEXHUKOU (IIPOEKTOp, IKpaH, HOYTOYK) M COOTBETCTBYIOLIUM
nporpammHubiM obecnieyennem (I10): A305.
2. JIaGopaTopHble Aynuropusi, OCHalleHHas y4eOHOW MeOeblo (CTOJBI, CTYIbs),
3aHSTUS COOTBETCTBYIOIIIEH KOJMYECTBY CTYIEHTOB: 133.
3. I'pynnoseie Aynutopus A305.
(MHIUBUyaTbHBIC)
KOHCYJIbTaIlUH
4. Texymuii  koHTpoJb, | Aynutopus A305.
MIPOMEXKYTOUHAsS
aTTecTalus
5. CamocrosiTenbHas Kabuner 1 caMocTosTenbHONH  paOOThI, OCHAIIEHHBIN
paboTta KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTHIO MOJKIIOYEHHS K



http://www.consultant.ru/
http://www.elibrary.ru/
http://www.biblioclub.ru/

cetu «/HTEpHET», NPOrpaMMOM JKPAHHOIO YBEIHMYEHUS U
00€ecCIeueHHBIN JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIHOHHO-
o0Opa3oBaresibHYIO cpenly yHuBepcutera: 102A.




