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1 Heau u 3212494 M3y4YeHUsI TUCHMUILINHBI.

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

— O3HAaKOMUTH CTYJICHTOB C HaYaJIbHBIMHM HaBbIKAMU MAaT€MAaTHUUYE€CKOTO MOJICTUPOBAHUS;

— MOKa3aTh BO3HUKAIOIINE MPUHIUITHAIIbHBIE TPYAHOCTH MPHU TIEPEXOIE OT PEATbHOTO
00BEKTa K €ro MaTeMaTUYeCKON HJIeaTu3alllH;

— MOKa3aTh PA3HUILY MEXAY «XOPOLIUMU» U «ILTOXUMHY) MOJICIISIMU.

1.2 3agaun JUCHUILIMHEL,

— (opMmupoBaHUE y CTyACHTa NpPEACTaBICHUS O MU(PPEPCHINATBHBIX YPAaBHCHHSIX, KaK
MaTEeMaTUYECKUX MOJEIISIX SBJICHUM U MPOIIECCOB PA3IMUYHON HPUPOIBL;

— BBIPA0OTKA HABBIKOB KCIIOJIb30BAHUS KJIACCHYECKUX METOM0B «Jluddepennmanbapix
yYpaBHEHUI»;

— OCBOCHHE CTYJEHTaMH CHHTE3a KIIACCUYECKHX METOJIOB Teopuu JuQQepeHInanbHbIX
YpaBHEHUHN C COBPEMEHHBIMH UJIEIMH KaYECTBEHHBIX, YUCICHHBIX U ACUMIITOTUYECKUX METOJIOB.

1.3 MecTo TUCHMILIHHBI B CTPYKTYpe 00pa30BaTeIbHOI IPOTrpaMMBblI.

Jucrumnba «/Iuddepenipaibabie ypaBHEHUS» OTHOCHTCS K 0a30Boil wyactu Bioka 1
"IucuMIUTMHBL" Y9eOHOTO TUTaHa.

JlaHHast AMCIUILUIMHA TECHO CBsA3aHa C JAMCIUIUIMHAMK 0a30BOi dacTu bioka 1: Teopus
CUCTEM M CHCTEMHBII aHaIn3, aHalu3 (QYHKUMH JEHCTBUTENBHBIX INEPEMEHHBIX, BEKTOpPHAs
anreOpa, Kypc TEOPHH BEPOSITHOCTCH, TMCKPETHBIC MAaTEMAaTHYECKHUE CHCTEMbI, TEXHOJOTHH
HapaﬂﬂeﬂbHHXIHﬂqHCHeHHﬁ.

1.4 IlepeyeHb IUIAHUPYEMBIX pe3yJabTaTOB O00y4YeHHMs 1O JUCHHILUIMHE,
COOTHECEHHBIX C IUIAHUPYEMBbIMH Pe3YJIbTATAMH 0CBOEHHS 00pPa30BaTe/JbLHOMH MPOrPaMMBI.
Ha

N3ydyenne paHHOW y4yeOHOW AMCUUILIMHBI dbopmupoBanue y

oOydaromuxcsi 00menpodecCHOHATLHBIX KOMIICTCHITHIA:

HaIIpaBJICHO

No HNnpnexc Copnepxanue B pesynbrare u3ydyenus: yueOHONU AMCHUIUIMHBI
I 1; KOMIIET | KOMIETEHUUH (WK e€ 00y4aroImuecs 10JKHbI
" | eHunmnm 4acTH) 3HATh yMeThb BJIaJleTh
1. CIOCOOHOCTBIO OCHOBHBIE IPUMEHSTh HaBBIKAMHU
OIIK-3 | ucnonp3oBaTh 3aKOHBI 3HAHUSA IIPUMEHEHUS
OCHOBHBIE 3aKOHBI | €CTECTBEHHOHA | 3aKOHOB 3aKOHOB
€CTECTBEHHOHAYUYHBIX | YYHBIX €CTECTBEHHOHA | €CTECTBEHHOHA
JTUCLUIUINH U | JUCUMIUIMH | | YYHBIX YUHBIX
COBpEMEHHBIE MH(OPMALMOH | AMCUMIUIMH U | JUCHUIUIMH U
MH(pOPMAaIMOHHO- HO- UHPOPMALIMOH | HHPOPMALIMOH
KOMMYHMKAI[MOHHbIE | KOMMYHMKAaly | HO- HO-
TEXHOJIOTUU B | OHHbBIE KOMMYHHKAIMO | KOMMYHHKAIO
npo¢eCCUOHATLHON TEXHOJIOTUH B | HHBIX HHBIX
JESATEIBHOCTH OTHOLICHUN TEXHOJIOTUH TEXHOJIOTHi
TEeopuun JUISL  peuleHMs | I pelieHus
nuddepeHIman | TUIIOBBIX 3aJ1a4 | TUIIOBBIX 3a]a4
BHBIX
YPaBHEHUNU

2. CTpyKTypa U coaep:KaHue THUCHUIINHBI.

2.1 PacnipenesieHue TPyA0€MKOCTH AUCHHUILIMHBI 110 BUAM padoT.
OOmast TpyAOEMKOCTh JUCHUIUIMHBI

COCTaBliIeT 5 3au.

Ca.

(180 gacos),

pacmpeneneHue mo BujaaM padoT mpecTaBieHo B Tadumie (0 cmyoenmos ODO).

Hux



Bun yaeOHO# paboThI Bcero CemecTtphbl
4acoB (dachl)
3 cemecTp
KonTakTHasi paboTa, B TOM 4ncJie:
AyAUTOpPHBIE 3aHATHS (BCEro): 90 90
3aHsTHS JTEKIIMOHHOTO THITA 36 36
JlaGopaTopHble 3aHITHS 54 54
3aHATUS CEMUHAPCKOTO TUTIA (CEMUHAPBI, TPAKTUICCKHE
3aHSITHUSA) i i
HNuas koHTaKTHas padora:
Kontpoisb camocTositennbHOM padoThl (KCP) 6 6
ITpomesxyrounas arrecranus (MKP) 0,5 0,5
CamocrosiTesibHasi padoTa, B TOM YHcJIe:
KypcoBas pabora - -
[TpopaboTka yueObHOro (TeOpeTUYECKOro) MaTepuana 13 13
BeinosHeHre WHAMBHYaTbHBIX 331aHUH (ITOITOTOBKA 13 13
COOOILIEHUH, Ipe3eHTalnI)
Pedepar - -
[TonroroBka K TeKylemy KOHTPOJIIO 12,8 12,8
KonTpoJn:
IToaroroBka Kk sK3aMeHy 447 44,7
O0mas Tpya0eMKOCTh qac. 180 180
B TOM 4YHCJI€ KOHTAKTHAas padora 96,5 96,5
3a4. e 5 5

2.2 CTpyKTYypa AMCUMUILJIMHBI:

Pacnipenenenue Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCLIUILIUHBL.
Pasnensl TUCHUILIIMHBI, H3y4aeMble B 3 cemectpe (ounas ¢popma)

KomnuectBo yacos

No HamMeHOBaHHE Pa3enon Beoro Ayrf‘a%?f;*‘a" BHeZYa%TT‘;pHa”
J | JIP | CPC | 3K3
1 2 3 4 5 6 7
OCHOBHBIE TIOHSTHS U OTIpeieieHusl. MeTobl
1. |pemieHus OCHOBHBIX THIIOB YpaBHEHHI MepBOro 21 | 3 9 5 4
TOPSIZIKA.
5 VYpaBHeHus, HE Pa3pelICHHbIE OTHOCHTENLHO 8 3 2 3
IPOM3BOTHOM.
TeopeMsl cylecTBOBaHUS U €IMHCTBEHHOCTU
3 |pemwenns 3anaun Komm a5t oqHOTO YpaBHEHUS H 12 | 6 3 3
" |cucteM nu¢depeHInanbHBIX ypaBHeHUH. CBONCTBa
pELICHU I JIMHEWUHBIX OJTHOPOJHBIX CHCTEM.
4.  |Pa3zHple ypaBHEHHUs IEPBOTO MOPSIKA. 13 6 3 4
dyHIaMEeHTAIbHASI MaTpULlA U €€ CBOKCTBA.
5 JluHeliHbIe HEOHOPOIHBIE CHCTEMBI. MeToT } 3 3 9 3
BapHaIiy MPOU3BOJIBHBIX MIOCTOSHHBIX IS JIMHEHHBIX
CHCTEM.
6. YpaBHeHUs, JOMyCKAIONIUE TOHMKEHHE MOps KA. 9 4 9 3
MeTo/1bl UX peleHus.




Jluneiinbie nuddepeHmanbHbIe ypaBHEHUS N-0T0
nopsinka. CBOMCTBA pelIeHUI TMHEUHBIX
muddepeHIMaNbHBIX YpaBHEHUI N-0r0 MopsiiKa.
MeToa Bapraluy MPOU3BOJIBHBIX TOCTOSHHBIX.
Jluneitnbie oqHOpoIHbIE U hepeHInaIbHbIe

8. |ypaBHEHHs N-0ro MOPsAKA C TOCTOSHHBIMHU 13 | 4 3 3 3
koadurmentamu. [ToctpoeHnue ob1Iero peneHusl.

12 | 4 3 2 3

Jlunelinbie HeoHOpPOIHBIE MU depeHnanbHbIe
9. |ypaBHEHHS N-0TO MOPSIIKA C TOCTOSHHBIMU 14 | 3 5 3 3
kodddurmenTamu. [TOMCK 4aCTHOTO peIICHMSI.

Onuopoansle cucTeMsl AU dHepeHInaNTbHBIX
10. |ypaBHeHuil ¢ MOCTOSIHHBIMU KO3 punmenramu. 17 | 4 3) 4 4
[TocTpoeHue pemeHus.

[Torck 4aCTHOTO peleHus] HEOAHOPOIHOM CUCTEMBI C

11.
MTOCTOSTHHBIMH KO3 (UIIMCHTAMH.

15 | 3 5 3 4

VYceronuusocTs 1o JlsmynoBy. I'eomerpuyeckas
12. |untepnperanus. Teopema Jlsmynosa o0 ycroitunBoctu| 11 | 2 4 2 3
110 IEPBOMY NPUOIHMIKEHUIO.

[ToBenenue TpaeKTOpUi JIUHEHHON OJHOPOIHOM

13. |cucremsl nudhepeHInaNbHBIX YpaBHEHHH BTOPOTO 15 | 4 5 3 3
MOPSIIKA C TIOCTOSTHHBIMU KO3()(PUIICHTAMHU.

14. |O0630p NpoiACHHOr0 MaTeprasa 1 IMPUeM 3a4eTa. 55 2 1,8 1,7
Bcero 1o pasznenam TUCIUTUIAHEL: 173,5| 36 54 | 38,8 | 44,7
[Tpomexyrounas arrectanus (MKP) 0,5
Kontpois camocTositenbHoi pabotsl (KCP) 6
Hmoeo no oucyuniune: 180 | 36 54 | 38,8 | 44,7

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Coaep:xanue pa3/iei0B JUCHUILINHBI:
2.3.1 3ausaTuda JeKINOHHOT0 THIIA.

dopma
HanmenoBanue
No Conepxanue paszaena TEKYLIETrO
paszena
KOHTPOJIS
1 2 3 4

1. |OcHoBHble nousiTust |[lonsitue quddepeHnaIbHOT0 YpaBHEHUS U €r0 Pesrome,

U OIIpEICTICHUS. pemenus. 3agada Komm. YpaBHenus ¢ aHAJINTUYECKUI
Mertoapl pemieHust  |pa3AeNsSIoNMMUcs epeMeHHbIMU. O THOPOIHBIE 0030p 1o
OCHOBHBIX THIIOB ypaBHeHUs. JINHENHbIE ypaBHEHHUS [IEPBOTO npobieme.
YpaBHEHUI MEPBOTO [MOpsAAKa. Y paBHEHUS B MOJHBIX AU epeHnanax.

OpSJKA.

2. |Teopemsr Teopema cyniecTBOBaHUS U €UHCTBEHHOCTH Pesrome,
cymectBoBanua U |[Iukapa mist ogHoro nuddepeHaaTbsHOro aHAJIMTUYECKUI
€IMHCTBEHHOCTH ypaBHEHHUS U cUCTeM. Teopema CyliecTBOBaHUS 0030p 1o
pelIeHns 3a/1a4u ITeano. Teopema o rmaKOCTH pelLIEHUIN npobieme.
Kommwm st oqHoro  [auddepenunanbHbIX ypaBHeHHH. Teopema
ypaBHEHUs U cucTeM |JIMyBMILIIA U1 TMHEUHBIX OHOPOAHBIX CUCTEM.
muddepernnnanbHbIX ([19Th TEOpEM 0 CBONCTBAX pelIeHH TUHEHHBIX
YPaBHEHHUH. OJIHOPOJHBIX CUCTEM.

CoiicTBa perieHuit
JIMHEUHBIX




OJTHOPOJTHBIX CHCTEM.

@OynnamenranbHas  |[lonsTHE yHIaMEHTANBHON MaTPUIIBL. Pesrome,
MaTpuLa U € VYTBepKIEHHUE O NPECTABICHUN PEIICHUS aHAJIMTUYECKUI
CBOMCTBA. JINHENHBIE |HEOJHOPOJHON CUCTEMBI U CIIEICTBUE U3 HETO. 0030p 1O
HEOJITHOPOAHbIE Caenenue nuHeitHOro 11 dHepeHuaIbHOro npobieme.
cucreMsl. Merog ypaBHEHUs N-0ro MOPsAAKA K JIMHEWHOU CUCTEME.

BapHaluu Teopema cyiecTBOBaHUS U €INHCTBEHHOCTH

IIPOU3BOJIBHBIX pemienus 3agaun Ko u1st TMHENHOro ypaBHEHUs

ITOCTOSIHHBIX JJIS N-0ro nopsuka.

JIMHEUHBIX CUCTEM.

Jluneitnbie [1sTh TEOpPEM O CBOMCTBAX PELICHUMN JIMHEHHBIX Pesrome,
muddepeHranbHbIe |0THOPOIHBIX U] PepeHInanbHbIX YPABHEHUH N-  |aHATUTHYECKUI
YPaBHEHHMs N-0r0 oro nopsiaka. [loHmkeHne nopsaka JIMHEHHOTO 0030p 1o
nopsiaka. CBoiicTBa  [otHOpOgHOTO AU (hEepeHIInaIBHOTO ypaBHEHHUS. npobieme.
pemeHnii TMHEHHBIX ([I0MCK 4acTHOrO peleHns HEOTHOPOAHOIO

Qg QepeHInaNbHbIX [yPaBHEHUS METOOM BapHaIlMX IPOU3BOJIBHBIX

YPaBHEHHUH N-0T0 IIOCTOSIHHBIX.

nopsiaka. Meron

BapHaluu

IIPOU3BOJILHBIX

IIOCTOSIHHBIX.

Jluneitnbie [TpencraBieHne OOMIETO PEUICHUS B CITydae Pesrome,
OJTHOPOJHbIE Pa3IMYHBIX XapaKTEPUCTUYECKUX YUCEIL, B CIIy4ae |aHAJIUTUYECKUI
Qg depeHraibHbIe [KPAaTHBIX XapaKTePUCTUIECKUX YUCET U B Cilydae  |0030p 1o
YPaBHEHUS N-0Tr0 YPaBHEHMsI C BEILIECTBEHHBIMU KO GUIIMEHTaMU.  |polieMe.
HopsiAKa ¢ Jlemma o JIMHENHHOM HE3aBUCUMOCTH (PYHKIIUH.

IIOCTOSIHHBIMU

KOd(QPHUIHEHTAMH.

ITocTpoenue obiero

pelIeHus.

JIuneitnpie Meton HeompeneaeHHbIX K03 PHUIIMEHTOB Ast Pesrome,
HEOJIHOPOAHbIE MOKMCKA YaCTHOTO PEIlIeHUs JTMHEHHBIX aHAJIUTUYECKUI
muddepeHranbHble [HEOJHOPOAHBIX YPABHEHUH C TOCTOSIHHBIMU 0030p 1o
YpaBHEHUS N-0TO koaurmentamu. HepezoHaHCHBIN 1 pe30HAHCHBIH [TTpobIieMe.
HopsiJIKa ¢ cinydau. Ciryyall ypaBHEHUS C BELLIECTBEHHBIMU

ITOCTOSTHHBIMU Kod(pduIIMEeHTaMH.

KO3 PHULIHEHTaMH.

ITonck wactHOTO

pELICHNS.

OnHOpoHBIE [IpencraBieHne oOLIETO PELICHUS B CITyyae Pesrome,
CHUCTEMBI MaTpHULBI IPOCTOM CTPYKTYPBI, B ClIydae aHAJINTUYECKUI
¢ depeHINaTbHBIX [BEIIECTBEHHON MaTPUIBI U B CIIydae MaTpPHUILIbI 0030p 1o
YPaBHEHHUH C oOmiero Buia. MeToJ1 HeonpeaeIeHHbIX npobieme.
MOCTOSSHHBIMU KO2()PUITMEHTOB TTOMCKA OOIIETO PEIICHHS

KOd(QPHUIUEHTAMU.  [OTHOPOJHON CHCTEMBI C TOCTOSTHHBIMU

[TocTpoenne Kod(pduUIIMEeHTaMH.

pELICHNS.

ITouck wacTHOTO Merton HeotnpeAeIeHHBIX KO3 OUITMSHTOB JIJIs Pesrome,
pelieHus MIOMCKA YaCTHOTO PEIIEHUS HEOJHOPOIHOM CHUCTEMBI|aHATTUTHYECKUN
HEOTHOPOTHOU C IOCTOSTHHBIMU K03(ppUTTMEeHTaMH. 0030p 1o
CHCTEMBI C Hepe3onaHCcHBIN, pe30HAHCHBIN M BELIECTBEHHBIN  |IIpobiieme.
MTOCTOSIHHBIMU CIIy4au.




Kod(purmeHTamu.

9. |YcroitunBocth Mo  |OmpezaeneHue yCTOWIMBOCTH 110 JIsmyHOBY. Pesrome,
JIsanyHOBY. CBeneHue UCCiel0BaHusl YCTOMYUBOCTH aHAIMTUYECKUI
I'eomeTrpuueckas HEHYJIEBOT'O PELICHUS K UCCIIEI0BAHUIO 0030p 1O
HHTEpIpeTanus. YCTOMUMBOCTH HyJEBOro pemeHus. Kpurepuii npobieme.
Teopema JIsnynoBa |Paycca-I'ypBuna.

00 yCTOHYMBOCTH 110
IIEPBOMY
MPUOIMKEHUTO.

10. |[ToBencume Bun ocoboit Touku: y3en, ceano, GoKyc, HEeHTP. Pestome,
TpaeKTOpuit Cny4yau AMKpUTHYECKOTO U BBIPOXKJIEHHOI'O y37a.  |aHAJIMTHYECKUI
JTUHEWHOU 0030p 1O
OJTHOPOJHOM npobieme.
CUCTEMBI
muddepeHIaTbHBIX
YPaBHEHU BTOPOTO
nopsijika ¢
MIOCTOSIHHBIMU
kod(purmeHTamu.

2.3.2 3aHATHA CEMHUHAPCKOr0 THIIA — HEe NPeyCMOTPEHBI.
2.3.3 JlabopaTopHbIe 3aHSITHS.
®opma
No HaumenoBanue 1abopatopHbix paboT TEKYIIEro
KOHTPOJIS
1 3 4

1. |YpaBHeHus c pa3feqeHHbBIMU U Pa3JIeNIAIOLMMHCSI IEPEMEHHBIMU U ITpoBepka

IPUBOJSIINECS K HUM. BBITIOJTHEHUS
nabopaTopHOIH
paboThI

2. |OmHOpOIHBIC YPaBHEHUS M MPUBOSAIINECS K HAM. ITpoBepka

BBITIOJTHEHUS
nabopaTtopHoOi
paboThI

3. |JluneiiHple ypaBHEHHS MIEPBOTO MOPSIKA, ypaBHEHUs! bepHym u IIpoBepka
PrkkaTH, METOZIBI UX PELICHHUS. BBITIOJIHEHUS

nabopaTtopHoOit
palboThI

4. |YpaBHeHus B NOJHBIX AuddepeHuanax u NpuBOIALIINECs K HUM. IIpoBepka
HHTEerpupyromuii MHOXKHUTEb. BBITIOJTHEHUS

nabopaTopHoOit
paboThI

5. |YpaBHeHUs, HE pa3pelIeHHbIE OTHOCUTEIBHO MPOU3BOIHOM. IIpoBepxka

BBITIOJTHEHUSI
nabopaTtopHoit
paboThI

6. |Pa3HbIe ypaBHEHUS TIEPBOTO MOPSIKA. ITpoBepka

BBITIOJTHEHMSI
KOHTPOJIbHON

paboThI




YpaBHEHHUsI, TOMyCKAIONINE TOHWKEHUE TIOpsIKa. METOIbI UX PEIICHHUS.

[IpoBepka
BBITIOJTHEHHSI
nabopaTopHOH
paboThI

JluneiiHble OJJTHOPOIHBIE YPABHEHUS C TIOCTOSIHHBIMU KO3 PUIIEHTAMHU.

[IpoBepka
BBITIOJTHEHHUSI
nabopaTopHOH
paboTsI,
MpoBepKa
KOJIJIOKBHYMa

JIuHeliHble HEOAHOPOIHBIE YPABHEHUS C TOCTOSIHHBIMU KO QHULIHEHTAMHU.
ITouck 4aCTHOTO peleHus.

[IpoBepka
BBITIOJTHEHHSI
nabopaTopHOH
paboThI

10.

Merto/ BapHayy NpOU3BOJIEHBIX MOCTOSHHBIX JUI HEOHOPOIHBIX
Qg depeHIraIbHbIX ypaBHEHUH.

[IpoBepka
BBITIOJTHEHHSI
nabopaTopHO
paboThI

11.

JluHeliHbIe YpaBHEHUS C NIepeMeHHbIME Kodpdurrmentamu. Gopmyia
Octporpaackoro — JInyBusis.

IIpoBepka
BBITIOJTHEHUS
KOHTPOJBHOU
paboThI

12.

JluHeiHbIe OJJTHOPOIHBIE CUCTEMBI C TIOCTOSIHHBIMU KO3 UITUECHTAMH.
CoOCTBCHHBIE BEKTOPA U COOCTBCHHBIC 3HAYCHHSI.

[IpoBepka
BBITIOJTHEHUS
nabopaTopHO
paboThI

13.

JluHeliHble HEOAHOPOIHBIE CUCTEMBI C IOCTOSTHHBIMU KO3 (QUIIMEHTaMH.
ITonck 4aCTHOTO peleHus.

[IpoBepka
BBITIOJTHEHUS
nabopaTopHO
paboThI

14.

MGTOI[ Bapuannu MMPOU3BOJIBHBIX IMOCTOAHHBIX JJIA JIMHEMHBIX
HCOAHOPOAHBIX CUCTCM.

IIpoBepka
BBITTOJIHEHUS
nabopaTtopHoOit
palboThI

15.

VYceronuuBocTs. MccienoBanne Ha yCTOWYUMBOCTD 110 IEPBOHAYAIBHOMY
npubnmxenuto. MccenaenoBanne Ha yCTOMYMBOCTD € TOMOILBIO (DYHKIIMU
JIamynosBa.

IIpoBepka
BBITTOJIHEHUS
nabopaTtopHoOi
palboThI

16.

ITonoxenue paBHoBecus. MccaenoBanue Ha yCTOMYMBOCTD HYJIEBOTO
peILIEHusI.

IIpoBepka
BBITTOJIHEHUS
nabopaTtopHoOit
paloThI

17.

Oco0sie Touku. MccieqoBanue 0coO00H TOUKH.

IIpoBepka
BBITIOJTHEHUSI
KOHTPOJIBHON
paboThI

2.3.4 KypcoBble paGoThl — He MPe1yCMOTPEHbI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 0O0eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl

00y4aroIMXCcH M0 JUCHMILIIMHE.




e MeTronu4ecknue yKazaHUs Ui MOATOTOBKU K JIGKLIMOHHBIM 3aHSTHSAM, YTBEP)KICHHbIC
Ha 3acelaHuy Kadeapbl NPUKIAJHON MaTeMaTHKH (aKylIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH H
npuknaanoit Matematuku I'BOY BO «Ky6I'Y» nporokon Nel0 ot 07.04.2015 1.
e MeToanveckue yKa3aHUs IO BBIIOJHEHUIO JaOOPAaTOPHBIX padoT, yTBEpXKIACHHbIC Ha
3aceqaHny Kadeapsl MPHUKIAJHONW MaTeMaTWKH (aKylbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHH |
npuknaanoit Matematuku I'BOY BO «Ky6I'Y» nporokon Nel0 ot 07.04.2015 r.
e MeToan4eckue yKa3aHuUs 10 BBIOJHEHUIO CAaMOCTOSTEIbHON PabOThI, YTBEPKIACHHbIC
Ha 3acelaHuy Kadeapbl NPUKIAJHON MAaTeMaTHKH (aKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHUH H
npuknaanoit Matematuku I'BOY BO «Ky6I'Y» nporokon Nel0 ot 07.04.2015 r.

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI

Ne Bun CPC T10 BBITIOJTHEHUIO CAMOCTOSTEILHON pabOThI
1 2 3
1 |YpaBHenus c Kpachos, Muxaun JleoHTHEBHY. OOBIKHOBEHHBIC

pa3ieIICHHbIMU U
Pa3IeIIOIUMUCS
IIEPEMEHHBIMU U
MIPUBOISIIMECS K HUM.

mubdepeHManbHble  ypaBHEHUS: 3aJaud M OPUMEPHl  C
noapoOHbIME penteHussMA [ Tekct| : ydeOHOoe mocobue yist
crtynentoB BTy30B / M. JI. KpacuoB, A. U. Kucenes, I'. U.
Makapenko. - U3n. 7-e. - M. : URSS : [JIUBPOKOM], 2009. -
253 c¢. : nn. - (Bca Beiciias maremaTuka B 3agadax). - ISBN
9785397002066 : 177.00.

Oununmnos, Ajekceir dDegopoBud. BBeneHwe B - TEOpHIO
muddepeHmanbHbpIX  ypaBHeHHd [Tekcr] :  y4eOHUK uis
CTyIneHTOB BY30B / A. @. ®umunmnos. - Uzn. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : mn. - (Knaccuueckuit

yuebnuk MIVY). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.

2 |OnHoponHble ypaBHeHuUs [ KpacHOB, Muxaun JleoHTHEBHY. OOBIKHOBEHHBIE

U IPUBOJISIIIMECS K HUM. |Mu(QepeHranbHble ypaBHEHUS: 3aJaud W [PUMEPHl ¢
noapobHeiMu pemeHusMu [Teker] : yueOHoe mocobue [uis
crtyneHtoB BTy30B / M. JI. KpacnoB, A. WU. Kucenes, I'. U.
Makapenko. - U3a. 7-e. - M. : URSS : [JIUBPOKOM], 2009. -
253 c. : un. - (Besa Beicmas mMaTematuka B 3amavax). - ISBN
9785397002066 : 177.00.
Owmnnos, Anekcer ®Penoposny. BeenaeHue B Teopuro
muddepeHManbHbIX  ypaBHeHMH [Tekcr] : y4eOHuK Juis
CTyIeHTOB By30B / A. @. ®wunmnos. - U3n. 3-e, ucop. - M. :
URSS : [KomKnwura], 2010. - 239 c. : wn. - (Knaccuueckwii
yueOHuk MIY). - bubmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

3 |Jluneiinble ypaBHeHust |@ununmos, Anekceir ®emopoBudu. BBexpeHune B TEOpHIO
IIEPBOTO MOPAIKA, muddepeHManbHbIX  ypaBHeHMH [Tekcr] :  y4eOHuK Juis
ypaBHeHus bepnymm u |crynenToB By30B / A. ®@. ®ununnos. - U3a. 3-e, ucnp. - M. :
Pukxaru, meTonsl ux URSS : [KomKnura], 2010. - 239 c. : un. - (Knaccuueckuii
peIICHUS. yueOnuk MIVY). - bubmmorp.: c. 234-236. - |ISBN

9785484011063 : 242.65.
4 |YpaBHeHnwus B monHbIXx  |KpacHOB, Muxaun JleonThEBHY. OOBIKHOBEHHBIE

nuddepennmranax u
IPUBOALINECS K HUM.
WHTerpupyromuii
MHOKUTENb.

mubdepeHManbHble  ypaBHEHUS: 3aJaud M OPUMEPHl  C
noApoOHbIMU pemieHusMu [TekcT| : ydeOHOoe mocobue s
crtynentoB BTy30B / M. JI. KpacunoB, A. U. Kucenes, I'. U.
Makapenko. - U3n. 7-e. - M. : URSS : [JIUBPOKOM], 2009. -
253 c. : un. - (Besa Beicmmas maTemarwka B 3amavax). - ISBN




9785397002066 : 177.00.

@umunnos, Aunekceli ®PenopoBuu. Bpenenue B TEopuIo
muddepeHmanbabIx  ypaBHeHUH [Tekct]| :  y4ueOHWK s
cTyAeHToB By30B / A. @. @ununmos. - U3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : wn. - (Knmaccuueckuii
yuebnuk MIY). - bubmumorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.

VYpaBHeHUs, HE
paspenieHHbIC
OTHOCHUTEIIEHO
MIPOU3BOAHOM.

@ununnos, Aunekceii ®PenopoBuu. Bpenenue B Teopuro
muddepeHMaIbHBIX  ypaBHeHUH [Tekct| : y4yeOHMK s
cTyaeHToB By30B / A. @. @ununmos. - 1U3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : wn. - (Knmaccuueckuii
yuebnuk MIY). - bubmumorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

Pasuble ypaBHEHUs
IIEPBOrO MOPSAJKA.

Onbcromnsl, Jles DpuecroBuu. JuddepeHunanbupie ypaBHEHUs
[Texkct] : [BENMKOJENHOE  H3JIO0KEHUE  TEOPETUUYECKOTO
marepuana ; 150 moapoOHO pemeHHbIX nmpumepos ; 200 3amau
pPa3HOTO YPOBHSI CIIOKHOCTH C OTBETaMH| : y4eOHUK Ui Gu3. u
¢u3.-marem. dak. ya-tos / JI. 3. Dnbcroneu. - U3a. 6-e. - M. :
[KomKnura] : URSS, 2006. - 309 c. - (Knaccuuyeckuit yueOHUK
MI'Y). - bubmmorp.: c. 306. - ISBN 5484004098.

Oununmnos, Ajnekceir dDepgopoBud. BBeaeHwe B TeOpuIO
muddepeHanbHbpIX  ypaBHeHHH [Tekct] :  y4ueOHUK uis
CTyIeHTOB BY30B / A. @. ®umunmnos. - U3n. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : mr. - (Knaccuueckuit
yuebnuk MIVY). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.

YpaBHeHUs,
JIOIYCKAIOILINE
MIOHMKEHHUE TIOPSIAKA.
MeTtonbl X peuIeHus.

Oununmnos, Ajnekceir dDepgopoBud. BBeaeHwe B - TEOpuIO
muddepeHIMaTbHBIX  ypaBHeHUH [Tekct] :  ydeOHHWK JuIs
CTyIneHTOB BY30B / A. @. ®umunmnos. - Uzn. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : mn. - (Knaccuueckuit
yueOHuk MIVY). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.

JInHeHbIe OTHOPOAHBIE
YpaBHEHUS C
ITOCTOSIHHBIMU

KO3 duUIIMEeHTaMH.

Onbcronsl, JleB DpHecroBuu. [(uddepeHnpnanbHble ypaBHEHUS
[Tekct] : [BETUKOJEMHOE  W3JIOKEHHWE  TEOPETUUYECKOTO
marepuana ; 150 moapoOHO pemieHHBIX npumepos ; 200 3agau
Pa3HOTO YPOBHS CJIOXKHOCTH C OTBETaMH| : yueOHUK 1jid Pu3. u
¢busz.-matem. dax. yu-tos / JI. D. Dnbcronsil. - U3n. 6-e. - M. :
[KomKnura] : URSS, 2006. - 309 c. - (Knaccuueckuii yueOHUK
MI'Y). - bubnuorp.: c. 306. - ISBN 5484004098.

@ununnos, Aunekceli ®denopoBuu. BpeneHue B Teopuio
muddepeHnManbHbIX  ypaBHeHMH [Tekcr] :  y4eOHuK Juis
CTyJIeHTOB BY30B / A. @. ®ununmnos. - U3n. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : un. - (Knmaccuueckuii
yueOnuk  MIVY). - bubmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

JInHelHbIE
HEOJHOPO/IHbIE
yYpaBHEHHUS C
MMOCTOSSHHLIMH

KO3 dUIIMEeHTaMH.
ITouck yacTHOTO
peneHus.

Owmnmos, Anekceir demopoBuu. BBemenue B Teopuro
muddepeHIManbHbIX  ypaBHeHUN [TekcT]| : yueOHHK Juis
cTyneHToB By30B / A. @. ®umunmos. - Uza. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : w1 - (Knaccuueckuit
yueOnuk MIVY). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.




10

Meron Bapuanuu
MIPOU3BOJIBHBIX
MOCTOSTHHBIX JIJIS
HEOJTHOPO/THBIX
nuddepeHImaIbHBIX
YpaBHEHUM.

Onbcroinbi, JleB DpHectoBuu. duddepeHnnanbapie ypaBHEHUS
[Tekct] : [BEIMKONENMHOE  HW3JIOKEHUE  TEOPETUUYECKOTO
Marepuana ; 150 moapoOHO pemieHHBIX mpuMepoB ; 200 3amay
pPa3HOTO YPOBHSI CIIO)KHOCTH C OTBETaMH| : yU4eOHUK it pu3. u
¢uz.-marem. ¢ak. yu-toB / JI. D. Dabcromnsi. - U3a. 6-e. - M. :
[KomKaura] : URSS, 2006. - 309 c. - (Kmaccuyeckuit yueOHHK
MI'Y). - bubnuorp.: c. 306. - ISBN 5484004098.

@ununnos, Aunekceii ®PenopoBuu. Bpenenue B Teopuro
muddepeHMabHBIX  ypaBHeHUH [TekcTt| : y4yeOHHMK s
cTyaeHToB By30B / A. @. @ununmos. - 1U3a. 3-e, uchp. - M. :
URSS : [KomKnura], 2010. - 239 c. : wn. - (Knmaccuueckuii
yuebnuk MIY). - bubmumorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

11

JInneliHbIE YypaBHEHHUS C

@ununnos, Aunekceii ®PenopoBuu. BpeneHue B Teopulo

MepEeMEHHBIMU muddepeHMaIbHBIX  ypaBHeHUH [Tekct| : y4yeOHMK s
KO3 (ppHLIHEHTaAMU. cTyaeHToB By30B / A. @. @ununmos. - U3a. 3-e, uchp. - M. :
dopmyia URSS : [KomKnwura], 2010. - 239 c. : un. - (Kmaccuueckuit
Octporpaackoro — yueOnuk MIVY). - bubmmorp.: c. 234-236. - |ISBN
JlnyBuss. 9785484011063 : 242.65.

12

JInHeliHbIE OTHOPOHBIE
CHCTEMBI C
MOCTOSTHHBIMU
koa(purmeHTamu.
CoOcTBeHHBIE BEKTOPA U
COOCTBEHHBIE 3HAUEHUS.

bubuxos, HO.H. Kypc o0O0bIkHOBeHHBIX AuddepeHnnatbHbIX
ypaBHEHUU [DNeKTpoHHBbIM pecypc] : ydeb. mocobue —
OnektpoH. naH. — Caunkr-IlerepOypr : Jlans, 2011. — 304 c. —
Pexum noctyna: https://e.lanbook.com/book/1542.

@ununnos, Anekceii ®enopoBuu. BpeneHue B Teopuro
mubdepeHIManbHBIX  ypaBHeHUN [TekcT]| : y4yeOHHMK JuIs
cTyaeHToB By30B / A. @. @umunmos. - WU3a. 3-e, uchp. - M. :
URSS : [KomKnura], 2010. - 239 c. : un. - (Knaccuueckuit
yueonuk MIY). - bubmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

13

JIunelinbie
HEOJHOPOIHBIE CUCTEMBI
C MIOCTOSHHBIMUA

@ununnos, Aunekceii ®enopoBud. BpeneHue B Teopulo
muddepeHManbHbIX  ypaBHeHMH [Tekcr] :  y4eOHuK Juis
CTyJIeHTOB BY30B / A. @. ®ununmnos. - U3n. 3-e, ucop. - M. :

Kod(pUITUEHTaAMH. URSS : [KomKnwura], 2010. - 239 c. : un. - (Kmaccuueckuit
[Towck gacTHOTO yueOnuk MIVY). - bubmmorp.: c. 234-236. - |ISBN
peLeHMsL. 9785484011063 : 242.65.

14 |Meroa Bapuanuu bubukos, O.H. Kypc o0ObIkHOBEHHBIX AH(PepeHInanbHbIX
IPOU3BOJIBHBIX ypaBHEHMH [DJeKTpoHHBIH pecypc] : yued. mocobue —
MOCTOSTHHBIX JIJIS OnektpoH. naH. — Cankr-IlerepOypr : Jlanp, 2011. — 304 c. —
JIMHENHBIX Pexxum noctyna: https://e.lanbook.com/book/1542.

HCOOAHOPOJHBIX CUCTEM.

@ununnos, Anekceii ®PenopoBud. Bpenenue B TeopuIo
muddepeHManbHbIX  ypaBHeHMH [Tekcr] :  y4eOHuk Juis
CTyJIeHTOB BY30B / A. @. ®ununmnos. - U3n. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : un. - (Knmaccuueckuii
yueOnuk  MIVY). - bubmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

15

Y CTOMYHBOCTS.
HccnenoBanue Ha
YCTOMYUBOCTb MO
MepBOHAYAILHOMY
NPUOIKEHHUIO.
HccnenoBanue Ha
YCTONYUBOCTD C

Kabko, A.Il. AuddepenunanbHble ypaBHEHUS U YCTOMYUBOCTD
[DnexTponHsbIii pecype] : yueb. / A.Il. XKabko, E.Jl. Koruna,
O.H. YUmxkoBa. — OnextpoH. naH. — Cankr-IletepOypr : Jlans,
2015. — 320 c. — Pexum JOCTYyTa:
https://e.lanbook.com/book/60651.

@umunnos, Aunekceii ®PenopoBuu. BpeneHue B TEOpUIO
nuddepeHanbHbIX  ypaBHeHUW [Tekct| : y4yeOHHMK s




MOMOIIBIO Q) YHKIIUH cTyneHToB By30B / A. @. ®ununmos. - WUzn. 3-e, ucop. - M. :
JIsnyHoBa. URSS : [KomKnura], 2010. - 239 c. : un. - (Kmaccuueckwuii
yaeOnnk MIY). - bubmuorp.: c¢. 234-236. - ISBN
9785484011063 : 242.65.

16 (ITonoxxenue paBHoBecus. |XKadko, A.Il. luddepeHnmanpabie ypaBHEHUSI U YCTOMYHUBOCTD

HccnenoBanne Ha [Dnextponnsblii pecype] : yueb. / A.Il. XKabko, E./l. Koruna,
yctoitunBocTh HyneBoro |O.H. UmxoBa. — DnekrpoH. gan. — Cankrt-IletepOypr : Jlanb,
peleHusl. 2015. — 320 c. — Pexum J0CTyTIA:

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

@ununnos, Aunekceii ®PenopoBuu. BpeneHue B Teopulo
muddepeHmanbablx  ypaBHeHUH [Tekct] :  y4ueOHWK auid
cTyaeHToB By30B / A. @. @ununmos. - U3a. 3-e, uchp. - M. :
URSS : [KomKnura], 2010. - 239 c. : wn. - (Knmaccuueckuii

yuebnuk MIY). - bubmumorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

17 |Ocobble TOUKH. @ununnos, Anekceii ®PenopoBuu. Bpenenue B TEOpHIO
HccnenoBanue ocoboit  |muddepeHnnansupix ypaBHeHud [Tekct] : y4eOHuMK Anis
TOYKH. CTyAeHTOB By30B / A. ®@. ®unumnmos. - M3a. 3-e, uchp. - M. :

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

9785484011063 : 242.65.

Y4eOHO-MEeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM PadOThl 00yYaromUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) nmpenocTasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37J0POBBS M BOCIIPUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUSL:

—B MI€YaTHOU opMe yBEIMUEHHBIM MIPUPTOM,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

J17ig U1 ¢ HapYIICHUSMHU CIIyXa:

— B mieyaTHOU hopme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

C ToukM 3peHMs TPUMEHSEMBIX METOJIOB MCIIOJB3YIOTCS KakK TpaJUIMOHHbIE
UHPOPMALIMOHHO-O0BSCHUTENbHBIE JIGKIIMMA, TaK W WHTEpAaKTUBHAs I0Jlaya Marepuaiga ¢
MYJIbTUMEAMHHON cucTeMoil. KoMmblOTepHBIE TEXHONOTMU B JAHHOM cllyyae OOeCHeyMBarOT
BO3MOXKHOCTh Pa3HOIUIAHOBOTO OTOOPaXEHHS aJTOPUTMOB U JIEMOHCTPAIMOHHOTO MarepHaa.
Takoe coueTaHue MO3BOJSET ONTHMAJIbHO HCIIOJIB30BAaTh OTBEJEHHOE BpPEMS M PACKPBIBATH
JIOTHKY ¥ COJIEp)KaHHE JUCIUTUIAHBL.

Jlekuuu mpencTaBiAIOT co00il  cucTemaTHueckue 0030pbl A depeHnnanbHbIX
YpaBHEHUM.

3aHsTHS, IPOBOJAUMBIE C HCNOJIb30BAHHEM HHTEPAKTHBHBIX TEXHOJIOTHii

KonmuecTBo yacoB

No HanmenoBanue pa3zienoB (Tem) WHTECPaKTHUBHEIC
BCETO ay/I. 4acoB qachl




1 2 3 4

OCHOBHBIE TTIOHATHSA U OIpPCACIICHUS. MGTOI[I:I

1. |peuieHUs OCHOBHBIX THUIIOB YpaBHEHHUH NIEPBOTO 12 2
TOPSIIKA.

5 YpaBHeHHS, HE Pa3pCILICHHbIC OTHOCHTENLHO 3 5
TIPOU3BOTHOM.

TeopeMsbl CylIeCTBOBAHUS U €IMHCTBEHHOCTH
pemenus 3agaun Koy J11s1 oqHOTo ypaBHEHHUS U
cucreM auddepeHnnanbHbIX ypaBHeHu. CBOMCTBA
pELICHUH JIMHEWHBIX OJTHOPOJHBIX CUCTEM.

4,  |Pa3HbIe ypaBHEHUS MTEPBOTO MOPSIJIKA. 6 2

dyHIaMeHTAIbHASL MaTpULlA U €€ CBOMCTBA.
JIvHeitHbIe HEOAHOPOHBIE CUCTEMBL. MeTo T

> BapHally [IPOU3BOJIbHBIX IIOCTOSHHBIX JUIS IMHEHHBIX 3 2
CUCTEM.
6 VYpaBHEHHUs, JOMIYCKAIOUIUE IIOHWKECHHUE OPAIKA. 4 i
) MeTo1bl UX penIeHus.
Jluneiinble nu¢depeHuanbHble YpaBHEHUS N-0ro
7 [nopsaxa. CaolicTBa peleHU JTUHEHHBIX v 5

T depeHIMaIbHbIX YPaBHEHUH N-0ro MopsakKa.
MeTox Bapraliuy MPOU3BOIBHBIX TOCTOSHHBIX.
Jlunelinble oHOPOAHBIE AU PepeHInaTbHbIE

8.  |ypaBHEHHS N-0ro MOPsAKA C TTOCTOSHHBIMHU 7 2
koddurmentamu. [Toctpoenue ob1Iero pereHus.
Jlunelinpie HEOHOPOIHBIE MU epeHnanbHbIe

9. |ypaBHEHHS n-0ro MOPSAIKA C MOCTOSHHBIMU 8 2
kodddurmenTamu. [ToMCK 4aCTHOTO pENICHHUS.
OpnHoponHble cucTeMbl AU} depeHInanbHbIX
10. |ypaBHeHHii ¢ mOCTOSIHHBIMU K03 punmenTamu. 9 2
ITocTpoeHue pelieHus.

ITonck 4aCTHOTO pelIeHnst HEOJHOPOAHOU CHCTEMBI C
HOCTOSIHHBIMU K03 punimenramu.

VYeronuuocTs 1o JlsmyHoBy. I'eomerpruueckas

12. |unrepnperanus. Teopema JIsamyHoBa 06 ycToiiunBocTH 6 -
110 NIEPBOMY NPUOIHIKEHUIO.
OnHOpO/IHBIE CUCTEMBI JIMHEHHBIX

11.

13. |muddepeHnmanbHBIX ypaBHEHHH € TTOCTOSHHBIMHU 9 2
ko3 uuuentamu. IToctpoeHue od1Iero pemeHus.
Hmoeo no oucyuniune: 90 20

JIaGopaTopHOe 3aHATHE MT03BOJIIET HAYUUTh CTYJE€HTA IPUMEHATh TEOPETUUECKHE 3HAHUS
IpU pElIeHUH U HCCIEJOBAaHUM KOHKPETHBIX 3ajad. JlaboparopHble 3aHATUS NPOBOASTCS B
TPaJULMOHHBIX ayauTopusx. ITogxon pa3dopa KOHKPETHBIX CHUTyallMH IIMPOKO HCIOIb3YETCs
KaK IpernojaBaTeleM, TakK M CTyJEHTaMM NP IPOBEACHUM aHalu3a pPe3yJbTaToOB
CaMOCTOSITENIbHOW paboThl. DTO OOYCIIOBIEHO TEM, YTO B IPOLECCE HCCIEAOBAaHHUS YacTo
BCTPEYAKOTCS 3a7a4M, [l KOTOPBIX €IMHBIX MOJIXOJ0B HE cymecTByeT. Kaxaas KOHKpeTHas
3ajJada IpU CBOEM HCCIEJIOBAaHMM HMMEET MHOXKECTBO IOJXO/0B, a 3TO TpedyeT pa3zbopa u
OIICHKH LIE€JION COBOKYITHOCTH KOHKPETHBIX CHUTYallUH.

JUis nui ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMU 370POBbs IIPENYCMOTPEHA OpraHU3anus
KOHCYJIBTAIIMH C UCTIOJIb30BAHUEM JIEKTPOHHOMN MOYTHI.



4. OneHO4YHbIE CPEACTBA sl TEKYILEero KOHTPOJIS YCIIeBAeMOCTH U TPOMEKYTOYHOM
aTTecTaluu.

4.1 ®oHA O1IEHOYHBIX CPEACTB /ISl IPOBEAeHNUs TEKYLIEro KOHTPOJIA.

Texymuii KOHTPOJIb 3HAHUH CTYACHTOB MPECTABIsAET COOOM:

— BBINOJHEHUE JOMAIIIHUX 33JIaHU;

— BBINIOJIHEHUE CAMOCTOSATEIbHOM PaboThI;

— MpOBeJIeHNEe KOHTPOJIbHBIX PadoT.

IIpumep BONpoOCOB /I CEMUHAPOB, KOJLIOKBUYMOB, CO0ece10BaHMSI.
Ilepeuens komnemenyuit (vacmu KomMnemeHnyuu), NPOGEPAEMbIX OUCHOUHBIM
cpeocmeom: OIIK-3.

BIWIET 1

1. Teopema cyliecTBOBaHUS U €MHCTBEHHOCTH VISl JINHEHHBIX CUCTEM.

2. Teopema JInyBuIuIsA AJ1s1 IMHEHHBIX OJTHOPOIHBIX CHCTEM.

3. 3amaya. YpaBHeHUs B MONHBIX AUddepeHnnanax u npuBoAsLIIMecs K HUM.

BUWIET 2

1. Ilpocreiimme K1accel 0OBIKHOBEHHBIX TU(PepeHIINaTbHBIX YPABHEHUH TIEPBOTO
HOpAJKA.

2. CBoiicTBa peIIeHUH JIMHEHHBIX OTHOPOIHBIX CUCTEM (TeopeMbl 1, 2, 3).

3. 3agaua. OTHOPOJHBIE YPAaBHEHUS U IPUBOASIIMECS K HUM.

BMJIET 3

1. Y1BepkaeHue o npeacTaBICHUN PEIICHUs] HEOJHOPOAHOM CUCTEMBI, CIIE/ICTBHE.
2. Jlemma o nuHelHOM He3aBUCUMOCTH (YHKIUI BUIa xkehX,

3. 3ajaua. YpaBHeHUs, HE pa3pelIeHHbIC OTHOCUTEIIEHO MPOW3BOHOM.

BUWJIET 4

1. Teopema cyiecTBOBaHUS M €JMHCTBEHHOCTH pereHus 3a1aun Komu 11st amHeiHoro
ypaBHEHHUS N-0ro NOpsIKa.

2. ITouck yacTHOTO pelIeHUs TMHEHHOTO HEOAHOPOAHOTO YPAaBHEHUS C IIOCTOSHHBIMU
Kod(dumeHTamMu (pe30HAHCHBIN ciyyail).

3. 3amava. YpaBHEHUs C pa3efICHHBIMU U Pa3JeNIIOUIMMUCS IEPEMEHHBIMH U
MPUBOJSIINECS K HUM.

BWIET 5

1. Teopema o riankocTu pemeHuit AuddepeHnnanbHbIX ypaBHEHUH.

2. [ToHmxeHnne nopsiika JMHEHHOTO OJJHOPOAHOTO TG GEPEHIINATHFHOTO YPABHEHUSI.
3. 3apaua. JIuHeliHble ypaBHEHHs EPBOTO MOPSIKA.

®dopma npoBeneHns — MUCbMEHHBIN 0Ipoc.

JlnmurensHOCTH onpoca — 60 MUHYT.

Kpurepun onenkmn:

- OHCHKA <«GaYTCHO0» BBICTABIILICTCA 3a: YMCHHC H3BJICKATH OCHOBHYIO, IIOJHYIO H
HE00X0IMMYI0 MH(POPMALIMIO U3 MPOWUJEHHOTO Ha JEKIMOHHBIX 3aHATHIX MaTepuana, yMEHHe
quTaTh U IIOHUMATh TEKCTHI ITO CIICIIUAJIBHOCTHU

- OLICHKA «He 3a4YTeHO0» BBICTABIIAETCA 3a: OTCYTCTBUE HABBIKOB W3Y4YaIOILETro,
IIPOCMOTPOBOTO ¥ IOMCKOBOTO 4YTEHHS, HEYMEHHE ONepupoBaTth MpodecCHOHAIbHO-
OPUEHTUPOBAHHOW JIUTEPATYPBhl, OTCYTCTBHE NIOHUMAaHMsI IPOMIEHHOI0 MaTepHala.

IIpumep 3axannii 1)1 KOHTPOJILHOMH padoOTHI.



Ilepeuenv Komnemenyuil (vacmu KOMnRemMeHyuu), NPOLEPAEMbIX OUEHOYHBIM
cpeocmeom: OIIK-3.

Tema 1. luddepenunansubie ypaBHSHUS IIEPBOTO MOPSIAKA.

3ananue: OnpenenuTh TN U PEIIUTh Kaxaoe muddepeHnaabsHoe YpaBHEHHE TIEPBOTO
MOPAIKA.

Bapuanrt 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— 1)y + 2xy =1;

4.y —1=—2—

T x(x+1)’
5.xy — 2y = —2x2.
Tema 2. JIuddepennpanbapie ypaBHEHUS BBICIINX ITOPSIKOB.
3ananue: Pemuts ypaBHeHuHe.
Bapuanr 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
8.y -y =1+ex;
9.x%2y" —3xy + 3y = 5x% — x;
10. x?2y" — xy — 3y = 5x*,
Bapuant 2
1.y " =7y "+ 16y — 12y = 0;
2.y® +4y" +8y" + 16y  + 16y = 0;

!!2 ’
3.y =4y -1

4. xy' = y'ln%;

5. y”'+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. Cucrems tuddhepeHnanbHbIX YPaBHEHHIA.
3ananue: PemmTe cucTeMy ypaBHEHUN.

Bapuanr 1



)’

X =Y,

—4x + 4y,

—2x +y+ 2z

y =x+y-—5z

z =x+2y— 6z

w

'

IN

{x —2x+6y—152
p

= —x — 2y + 2¢f,
{ —2x+2y+5€.

x =4x + 2y,
{y —x +y + 2e.
BapwuanT 2

x =9x — 6y — 2z,
y =18x — 12y — 3z,

x'—4x+6y—152
y =x+ 3y — 5z

{Z = 18x — 9y — 62z.

z —x+2y 4z.

3.

=—x+ 3y,
—x+3y+et

-2t

y' = —5x —2y.

4{ —4x+y—e )

Ha xonTponbHON paboTe KakIOMy CTYIEHTY J1aeTCsi HECKOJIbKO KOMIUIEKCHBIX 3a/ad.
MakcumanbHOE€ KOJIMYECTBO OalljIoB, KOTOPOE CTYACHTHI MOTYT TOJYYHUTh 3a MPaBUIBHOE

PCHICHUC KOMIUICKCHBIX 3a/la4 Ha KOHTpOJ’ILHOﬁ pa60Te, COCTaBJIAET 5 OaIOB.

Crynenu Bun 3amanus KonnuectBo
yYpOBHEH 0aymioB
OCBOEHHUS
KOMIETEHIINI
[Toporosslii KonTponbnas padorta Nel (HaumeHOBaHME) 5-8
KonTponbnas padota Ne2
KonTtposnbHast pabota Ne3
bazoBsrit Kontponbnas pabora Nel 9-12
KonrtponbHas padora Ne2
KonTponbnas paborta Ne3
[TponBunyteiii | KontponbHas pabora Nel 13-15

KonTponbnas padorta Ne2
KonTtposnbHast pabota Ne3

4.2 ®oHJ OLIEHOYHBIX CPE/ICTB A5 NPOBeAeHUs MPOMEKYTOYHOI aTTeCcTalNu.
[IpoMexyTOUHBIII KOHTPOJIb OCYILECTBISETCS B KOHIIE ceMecTpa B (opMe 3adera u

OK3aMcCHa.

IIpumepHBIii IepeYeHb BONPOCOB VI NOATOTOBKH K IK3aMeHY.

Ilepeuens komnemenyuit (vacmu KomMnemeHnyuu), NPOGEPAEMbIX OUECHOUHBIM
cpeocmeom: OIIK-3.

1. IlonsaTne nuQQepeHINaTIbHOIO YpaBHEHUSI U €ro  peleHHs.

3amaya Koimm.

[Tpocreiimue kiacchl OOBIKHOBEHHBIX MU (depeHINaTbHbIX ypaBHEHUN MEepBOro mopsaka (c




pa3feNAoIUMUCS [IEPEMEHHBIMYU, OJIHOPOJAHBIE, JIMHEHHBIE YpaBHEHHs IEPBOTO IOPAJKA, B
NMOTHBIX auddepeHImanax).

2. TeopemMa  CymIeCTBOBaHUS M €AMHCTBEHHOCTH  llukapa  ams  OAHOTO
nuddepeHIAIBHOTO ypaBHEHUsI U cHCTeM (0e3 JoKa3aTelbCcTB). TeopeMa CyIIecTBOBaHUS
[leano (6e3 mokazarenbcTBa). Teopema CyIIECTBOBAHUS W E€IMHCTBEHHOCTH ISl JIMHEHHBIX
cucreM (6e3 noka3arenbcTBa). TeopeMa o riIaaKoCcTH pemeHni qudpepeHnnanbHbIX YpaBHEHUH.

3. CBoiicTBa pelIeHni JTMHEHHBIX OTHOPOJIHBIX CUCTEM (TeopeMbl 1, 2, 3).

4. CpoiicTBa penieHui TMHEHHBIX OJTHOPOIHBIX CUCTEM (TeopeMsl 4, 5).

5. Teopema JInyBuILIS )11 TMHEUHBIX OJHOPOAHBIX CUCTEM.

6. ®yHnaMeHTalbHAsg MaTpHIla U €€ CBOWCTBA.

7. JIuHeliHbIe HEOJHOPOAHBIE CUCTEMBbI AU(PEepeHIINATBHBIX YpaBHEHUH. Y TBEpKICHHUE
O TMpPEJCTaBICHUM PELICHUS HEOJAHOPOJHOW CHCTEMBI, CIIeJCTBUE. MeToa Bapuanuu
IIPOU3BOJILHBIX MOCTOSIHHBIX JUISl IOMCKA YaCTHOTO PEILIEHUSI HEOJHOPOJIHON CUCTEMBI.

8. Jluneitnple muddepeHnranbHple ypaBHEHUS N-To mopsiaka. CBeleHHE K JTUHEHHOMN
cucreme. Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH pellleHus 3afaun Komm i TMHEHHOro
yYpaBHEHHUS N-TO MOPSJIKA.

9. CoiicTBa peuIeHUH JMHEWHBIX OJHOPOAHBIX IU(P(GEpEeHINATBHBIX YpaBHEHHHA N-TO
nopsiika (treopemsi 1, 2, 3).

10. CgolicTBa pemieHui JTHUHEHHBIX OJHOPOIHBIX AH(QepeHInaTbHbIX YPaBHEHUH N-TO
nopsiaka (teopemsl 4, 5, Teopema JInyBuis).

11. TonmwxkeHue MopsAKa TMHEHHOTO OTHOPOIHOTO MU (HEepEeHIINATEHOTO YPaBHEHHUS.

12. Ilouck 4YacTHOTO pELICHUS HEOAHOPOJHOTO YpaBHEHHUS METOJOM BapHaIUU
IIPOU3BOJIbHBIX MOCTOSIHHBIX.

13. Jlunelinple ypaBHEHUS N-Or0 TOPSAKAa C TOCTOSHHBIMU KO3 PHUIMEHTaMU.
[IpencraBieHne O0IIEro pemeHus B ciayvyae pa3InaHbIX XapaKTeIzI/IQTI/IIICCKI/IX Yuced.

14. JlemMma o TMHEHHON HE3aBUCUMOCTU (DYHKIIUHN BUAA X X,

15. IIpencraBnenre o0MIETO PEUICHUS B ClTydae KPATHBIX XapaKTePUCTHUECKUX YHCEIL.

16. IlpencraBrnenue oOIIEro pemieHus JMHEHHOTO ypaBHEHHUS N-TO MOpSJKa B clydyae
YpaBHEHHS C BEIIECTBEHHBIMU K02 punmeHramu.

17. Jlunelinple HEOJHOPOJHBIE YpaBHEHHUS C MOCTOSHHBIMH Kodddunuentamu. [lonck
YACTHOTO PEIIEHUS METOJIOM HEOIPEACICHHBIX KO (UIIMEHTOB (HEPE30HAHCHBIH CITydaii).

18. JIuneliHple HEOJHOPOJHBIE YPAaBHEHHsS C TNMOCTOSHHBIMH Kod(duuuentamu. [loumck
YaCTHOTO PEIICHUS METOJIOM HEOTPEIEICHHBIX KO (HUIIMEHTOB (PE30HAHCHBIN CITyJaii).

19. JIunelinple HEOIHOPOJHBIE YpaBHEHHs C IMOCTOSHHBIMH Ko3(dduuumenramu. IMonck
YaCTHOTO pEHIeHHs METOJOM HeolpeAeNeHHbIX Kod(pduuueHToB (ciiyyail ypaBHEHHS C
BEIIECTBEHHBIMH KO3 DUIIEHTAMH).

20. OtHOPOIHBIE CHCTEMBI C MTOCTOSIHHBIME Kod(duuuentamu. [IpencraBienue oodmiero
pEILIEHNUs B CIIy4ae MaTPUIIbl IPOCTON CTPYKTYPHI.

21. YTBepXKICHHE O BEIISCTBEHHOCTH OOINEro pEIICHHWs B CiIydac BENICCTBEHHOMN
MaTpPHUIIBL.

22. Bun o0miero pemeHus JIMHEHHOW OJHOPOJHON cHCTeMbl muddepeHIHaTbHBIX
YpaBHEHMH B Cllyyae MaTpHULbl OOIIEro BUAA.

23. MeTton HeoNpeneneHHbIX KOA(P(HUIMEHTOB TOUCKA OOIIET0 PEImeHHs OJHOPOIHOM
CHCTEMBI C MOCTOSTHHBIMU KO3 (QUIIEHTAMH.

24. HeomHOpOIHBIE CHCTEMBI C MOCTOSIHHBIMH Kod(duuumentamu. [lowck yacTHOTO
pelIeHnst METOZI0M HeoNlpeAeIeHHbIX K03(ppULIneHTOB (Hepe30HAHCHBIH citydail).

25. HeomHopoiHBIE CHCTEMBI C TMOCTOSIHHBIMH Kod(duumeHntamu. [lowck yacTHOTO
pelIeHns MEeTOZI0M HeoNpeAeIeHHbIX KO3 PULIMEeHTOB (pe30HAHCHBIN cydail).

26. HeomHopoHbIe CHCTEMBI C TMOCTOSHHBIMH Kod(duuumeHntamu. [lowck yacTHOTO
pelIeHUs: METOZIOM HEONpeAeIeHHbBIX KO3 (PUIINEHTOB (BELIECTBEHHBIHN Clyyaii).

27. Omnpenenenue ycroiunBocTH 1o JlsamyHoBy. CBeieHUe UCCIIEOBAaHHUS YCTOWIHBOCTH
HEHYJIEBOTO PELIEHUS K HCCIEIOBAaHUIO YCTOMYMBOCTH HYJIEBOIO pelleHMs. l'eomerpuueckas



UHTEpIpeTalys.

28. Teopema JlsmyHoBa 00 yCTOHYMBOCTH TI0O TiepBOMYy mpubImxeHuto (6e3
nokazarenbcTBa). Kpurepuit Paycca-I'ypsuna (06€3 noka3arenbcTBa).

29. [loBenenue TpaeKkTOpPHH JHMHEHHBIX OJHOPOJHBIX cHcTeM JuddepeHaIbHbIX
YpaBHEHHIA BTOPOTO MOPSI/IKA C TIOCTOSHHBIMU K03 huiimernTamu (y3el, ceyio).

30. [loBenenne TpaeKkTOpH JHMHEHHBIX OIHOPOIHBIX CHCTEM U PEpeHINATBHBIX
yYpaBHEHHIA BTOPOTO MOPsI/IKA C TIOCTOSHHBIMU K03 durmentamu ((Hhoxyc, EeHTp).

31. [loBenenue TpaeKTOpPHH JHMHEHHBIX OJHOPOJHBIX cHcTeM JuddepeHnaIbHbIX
YpaBHEHHMI BTOPOTO MOpPsAKa C TOCTOSHHBIMU KOd((dUIMEHTaMU (JUKPUTHYECKUN Y3el u
ciyyait M # 0, Az #0).

32. IloBeneHue TPACKTOPHI JIMHEMHBIX OJHOPOIHBIX cHUCTeM auddepeHInanbHbIX

ypaBHeHHP'I BTOPOTO MMopsAAKa ¢ IOCTOAHHBIMH KOB(i)(bI/IHI/IeHTaMI/I (BI:IpO)KI[CHHBIf/i y3€I u cnyqaﬁ
}Ml = }MZ = O)

Kpurepum BbIcTaB/IeHUS OLIEHOK.

O1eHKa «OTIUIHON:

— CHUCTeMaTU3UPOBAHHBIE, TTYOOKHE U MOJHBIC 3HAHUS 0 BCEM pasjiesiaM JAUCIUIUIHHBL,
a TaKkKe 10 OCHOBHBIM BOIPOCAM, BBIXOJISIINM 3a MPeAebl yueOHOU MPOrpaMMBl;

— TOYHOE HCMOJIb30BAHUE HAYYHOM TEPMHUHOJOIMU CHCTEMATUYECKM TIPaMOTHOE H
JIOTUYECKU MPABUIILHOE M3JI0’KEHUE OTBETA Ha BOMPOCHI;

— Oe3ymnpeyHoe BIAJCHUE HMHCTPYMEHTapHeM Y4YeOHOW AMCIHUIUIMHBI, YMEHHE €ro
3¢ (HeKTUBHO UCIIONB30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

— BBIp@KEHHAs1 CIIOCOOHOCTh CAaMOCTOSITEIbHO U TBOPUYECKHU pelIaTh CIOKHBIE MPOOIEMbI
Y HECTaHJapTHBIEC CUTYAIIUH;

— IIOJIHOE U TJIYOOKO€ YCBOEHME OCHOBHOM M JIONOJIHUTEIBHOW JIUTEPATYpHI,
PEKOMEHI0BAaHHOW yueOHOW MPOrpaMMOil O TUCHUTUIHHE;

— YMEHHE OPUEHTHPOBATHCA B TEOPHUSX, KOHUECHUIMAX W HANPABICHUSIX TUCLUIUIMHBI U
JIaBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAYUYHbIE JOCTUKEHHUS IPYTUX AUCLUILINH;

—TBOpYECKasT CaMOCTOsATENbHAsI paboTa Ha MPAKTHYCCKUX/CEMUHAPCKHUX/Tab0paTOPHBIX
3aHATUAX, AKTUBHOE Y4YacTHE B TPYMIOBBIX OOCYXKIEHHUSAX, BBICOKUN YPOBEHb KYIBTYPHI
HCIIOJIHCHMS 3aJaHHI;

— BBICOKUN ypOBeHb CGHOPMUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIIETEHITHH.

OueHka «XopoIuo»:

— IOCTAaTOYHO IMOJIHBIE ¥ CUCTEMATU3UPOBAHHBIC 3HAHUS MO TUCIUILIIMHE;

— YMEHHE OpPHUEHTUPOBATHCS B OCHOBHOM TEOPHUSX, KOHUEHNLMAX W HAIPaBICHUAX
JACLIUIUIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

— HMCIIOJIb30BaHME HAYYHOW TEPMHHOJIOIMH, JIMHTBUCTUYECKH U JIOTMYECKU IPABUIIBHOE
M3JI0KEHUE OTBETA HAa BOMPOCHI, yMEHHE JIeJIaTh 000CHOBAHHBIE BHIBOJIBI;

— BJIaJICHUE UHCTPYMEHTAPUEM I10 JUCLHUILUIMHE, YMEHUE €r0 UCIIOIb30BaTh B IOCTAHOBKE
U PEIIeHUH HAYYHBIX U TPO(ECCHOHANBHBIX 3a/a4;

— YCBOGHHE OCHOBHOW W JIOTIOJHUTEIHHOW IUTEpaTyphl, PEKOMEHIOBAHHOW y4eOHOI
MPOrPaMMOM IO JUCUHUILUIAHE;

— caMocTofATeNbHas paboTa Ha MPAKTUYECKUX 3aHITHSIX, Y4YacTHE B TPYIIOBBIX
00CYXICHUSIX, BBICOKHI YPOBEHB KYJIBTYPBI UCTIOTHEHUS 3a/IaHUM;

— cpenHuil ypoBeHb CGHOPMHUPOBAHHOCTH 3asBIEHHBIX B pabodeld mporpamme
KOMIIETCHITNH.

O1ueHKa «y/10BIETBOPUTEIBHOM:

— IOCTATOYHBIA MUHUMAJILHBIM 00bEM 3HAHUN 110 JUCHUILINHE;

— YCBOEHHE OCHOBHOM JIUTEPATYpPbI, PEKOMEHIOBAHHON y4eOHOM MporpamMmoit;

— YMEHHE OPHUEHTHUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIEMUIUSIX U HAMPABJICHUAX IO
JUCLUIUIMHE U 1aBaTh UM OLICHKY;



— HCIIOJIb30BAHUE HAYYHOW TEPMHUHOJIOTUH, CTUIMCTUYECKOE U JIOTUYECKOE HM3JI0KEHHE
OTBETAa Ha BOMPOCHI, YMEHUE JIeTIaTh BHIBOABI 0€3 CYIIECTBEHHBIX OIIHNOOK;

— BJIaJICHUE WHCTPYMEHTApHEeM Y4eOHOH AMCHUILIMHBI, YMEHHE €ro HCIOJIb30BaTh B
pEeIIeHUHU TUIIOBBIX 3a/1a4;

— YMEHUE 1I0J1 PyKOBOJICTBOM IIPEIO/IaBaTENsl pellaTh CTaHJAPTHBIE 3a/1a4H;

— pabora 1moj; pyKOBOJCTBOM IpernojaBaTesis Ha MPaKTUYECKUX 3aHATHUSAX, JOMYCTUMBII
YPOBEHb KYJIbTYphI UCIIOJIHEHUS 3a/1aHUi;

— JIOCTATOYHBI MUHUMAJbHBI YpOBEHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B padoyeil
IIporpaMmme KOMIIETEHIIUHN.

OreHka «HEYI0BIETBOPUTEIHHON:

— (pparmMeHTapHBIC 3HAHHA [0 JUCLUIUINHE;

— OTKa3 OT OTBeTa (BBIITOJIHECHUS TUCEMEHHON PabOThI);

— 3HAHME OTACIBHBIX HCTOYHUKOB, PEKOMEH/IOBAaHHBIX YYE€OHOWH IporpaMMmon Io
JTUCIUILINHE;

— HEYMEHUE HUCII0JIb30BaTh HAYYHYI TEPMUHOJIOTHIO;

— HaJIM4KE rPyOBIX OMIMOOK;

— HU3KUH YPOBEHb KYJIbTYpPbl UCIIOJIHEHHUS 3aJaHUN;

—HU3KUH  ypoBeHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouell mporpamme
KOMIIETEHIIUH.

OneHouyHble CpeACTBa ISl WHBAJIMAOB M JIHMII C OrPAHUYCHHBIMH BO3MOXHOCTSMHU
3JI0pOBBsI BHIOUPAIOTCS C YI€TOM UX WHAMBHIYaTbHBIX ICHXO(PU3MUECKIX 0COOCHHOCTEH.

— TOpu HEOOXOJUMOCTH HMHBAIMJIAM M JIMIAM C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH
3/10pOBbS [IPEIOCTABIISETCS JOMOJIHUTEIBHOE BpEMsI JUIsl HOATOTOBKU OTBETA HA 3K3aMEHE;

— P MPOBEICHUU MPOLIETYPHI OLICHUBAHUS PE3YIbTATOB O0yUEHUSI MHBAIHJIOB U JIUIL C
OTrpaHMYEHHBIMU BO3MOXHOCTSMU 3/10pOBbsl MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMH,

— [IpU HEOOXOAUMOCTH JJIsl 00Y4AIOIIKXCSl C OTPAHMYEHHBIMU BO3MOYKHOCTSMU 3/10POBbSI
M UHBaJUAOB IIpOLIeAypa OLICHUBAHUS PE3YJNbTaTOB OOYYEHHUS 1O JUCIHUILUIMHE MOKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa orneHuBaHusl pe3yiabTaTOB OOYUYEHHs WHBAJIMAOB U JIMIl C OIrPaHUYCHHBIMU
BO3MOXKHOCTSIMHU 37I0POBbS 110 JUCHMIUIMHE MPEeIycCMaTpUBAeT MpeaocTaBlIeHne HH(OpMaluu B
dbopMax, aTanTUPOBAHHBIX K OTPAHUYCHHSIM HX 370POBBS 1 BOCIIPHUATHS HH(pOpMAIIUK:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT 0 TIOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETM3MpPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOIi M JOMOJHHUTEJbLHOW y4eOHOH JHMTEPaTypbl, HEOOXOAMMOM
JJIS1 OCBOCHHS TUCHUIINHBI.

5.1 OcHoBHasi 1uTEpaTypa:

1. ®ununmnos, Anekceir demopoBud. Bpenenume B Teopuro aupdepeHIuanIbHbIX
ypaBHeHuU# [TekcT] : yueOHUK /Ui CTyIeHTOB By30B / A. @. @wiunmnos. - U3n. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : un. - (Knaccuueckuii yaue6auk MI'Y). - bubnuorp.: c. 234-
236. - ISBN 9785484011063 : 242.65.



2. XKabko, A.Il. /luddepeHnmanbHple ypaBHEHHS U YCTOMYMBOCTH [DJIEKTPOHHBIM
pecypce] : yueb. / A.IL XKabko, E.JI. Koruna, O.H. YmkoBa. — DnektpoH. naH. — CaHKT-
[TerepOypr : Jlanp, 2015. — 320 c. — Pexxum nocrymna: https://e.lanbook.com/book/60651.

JInst OCBOEHHSI TUCIUIUIMHBI MHBAIHIAMU U JIMIIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pPOBbsI MMEIOTCSl M3JaHUS B JJIEKTPOHHOM BHJE B 3JICKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«JTanb» u «fOpairy.

5.2 lonostHMTeILHASI JIATEPATYypa:

1. KpacnoB, Muxaun JleontbeBnu. OOBIKHOBEHHBIE TU(EpEeHINATbHbIC YPAaBHEHUS:
3aJaud U MpPUMEpPbl ¢ MOJPOOHBIMU perieHusMu [Tekcr] : yuyeOHOe mocoOue A CTYIEHTOB
BTy30B / M. JI. KpacHoB, A. 1. Kucenes, I'. . Makapenko. - Uzn. 7-e. - M. : URSS :
[JIUBPOKOM], 2009. - 253 c¢. : un - (Bes Beicmias maremathka B 3amadax). - ISBN
9785397002066 : 177.00.

2. Omnsecronsn, Jlee OpnectoBudu. [uddepennmanbupie ypaBHeHHs [Tekct]
[BEMKOJIETTHOE U3TI0KEHHE TEOPeTUYecKoro Matepuana ; 150 moapoOGHO pemeHHbIX TPUMEPOB ;
200 3a7a4 pa3HOTO YPOBHS CIOKHOCTHU C OTBETaMH| : yUeOHHK Juist pu3. u ¢pus.-mMareM. pak. yH-
toB / JI. D. Dawcromel. - U3n. 6-¢. - M. : [KomKuura] : URSS, 2006. - 309 c. - (Knaccuueckuii
yuebHuk MI'Y). - bubnuorp.: c. 306. - ISBN 5484004098.

3. bubuxo, IO.H. Kypc o0ObikHOBEHHBIX au((EepeHIIHANIBHBIX  YpaBHEHUH
[DnexTpoHHBIH pecypc] : yueb. mocobue — DnekTpoH. gaH. — Caunkr-IletepOypr : Jlans, 2011.
— 304 c. — Pexum noctyna: https://e.lanbook.com/book/1542.

4. TlpakTUKyM ¥ WHIUBUAYAJIbHbIC 33/1aHUs MO OOBIKHOBEHHBIM AH(depeHInanbHbIM
YpaBHEHUSM (THUIIOBBIC pacdeThl) [DIIeKTpOHHBIN pecypc] : y4ued. mocobue / B.A. Bonotiok [n
ap.]. — OnextpoH. naH. — Cankr-IletepOypr : Jlanb, 2014. — 224 c. — Pexum pocryma:
https://e.lanbook.com/book/51934.

5. llerpymiko, U.M. Kypc Bbicmieit matematuku. MHTerpansnoe ucuncienne. OyHkuumn
HECKOJIbKMX — mepeMeHHbIX. Juddepenuumansupie  ypaBHEHUs. JIeKUMM ©  MPaKTHKYM
[DnexTpoHHBIH pecypc] : yueb. mocobue — DnekTpoH. gaH. — Cankr-IletepOypr : Jlans, 2008.
— 608 c. — Pexum moctyna: https://e.lanbook.com/book/306.

6. Ilepeyenp pecypcoB  HH(OPMAIMOHHO-TEJEKOMMYHHMKAUMOHHON  ceTH
«AHTepHeT», HEOOXOAMMBIX /LIS 0CBOCHUS IMCHUIIIMHBI.

1. Bukunenus, CcBOOOTHAS SHITUKJIOTIE THSI. [D5neKTpOHHBIT pecypcl]. —
http://ru.wikipedia.org

2. Karamor madopmanmonHoii cucrteMbl «EnnHOE OKHO MocTyma K 00pa3oBaTelbHBIM
pecypcam». [DnektponHslit pecypc]. — http://window.edu.ru/window/catalog

3. DkcrioHeHTa, 00pa3oBaTeNbHBIA MaTEeMAaTHUSCKHH calT. [DnekTpoHHBIA pecypc]. —
http://www.exponenta.ru

7. MeToau4eckue yKkazaHus 1Jisl 00y4aomMXcs N0 OCBOCHUIO AU CHMILIUHBI.

[To xypcy mpemaycMOTPEHO MpOBEACHUE JEKIMOHHBIX 3aHSATHH, Ha KOTOPBIX JaeTCs
OCHOBHOM TEOpPETHYECKHH Marepuaj, j1a0opaTOpHBIX 3aHATHH, MO3BOJSIONUMX CTyIEHTaM B
MIOJTHOM Mepe O3HAKOMHUTHCA C TOHATHEM auddepeHnnanbHbIX YpaBHEHHH M OCBOUTHCS B
pELICHUH MPAKTUYECKUX 3a]1ay.

BaxHeWmmM 3TarmoM Kypca SBISIETCS CaMOCTOsITeNbHas paboTa 1O JAMCHIUTUINHE
«AuddepeHnmanbHbe ypaBHEHUS.

Lenbto camocToATenbHOW paboThl OakanmaBpa sBISETCS  YIWyOJeHHE 3HAHMI,
MOJIYYEHHBIX B PE3yJbTaTe ayJUTOPHBIX 3aHATUN. BbIpabaThiBatoTCsS HABBIKU CAMOCTOSITEIbHON
paboThI. 3aKPETUIAIOTCS OIBIT ¥ 3HAHWS, TIOJTyYEHHBIE BO BPEMS JIA0OPATOPHBIX 3aHITHH.

CamocrosarenbHass paboTa CTYIEHTOB B XOJ€ H3YyYCHHMs JAUCHUIUIMHBI COCTOUT B
BHITOJIHEHUH  WHIWBHUIYaJdbHBIX  3aJlaHUH, 3aJaBaeMbIX  IpErojaBaTelieM,  BEAYIIUM
nabopaTOpHbIe 3aHATH, MOATOTOBKM TEOPETHUYECKOI'0 MaTepuana K JabopaTOpHBIM 3aHATHUSM,


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

HA OCHOBE KOHCIIEKTOB JIEKIIMA W Y4eOHOH IUTEepaTyphl, COTIACHO KAaJICHIAPHOMY IUIAHY H
MOJITOTOBKH TEOPETUYECKOTO MaTepuaia K TECTOBOMY OIPOCY, 3a4eTy M AK3aMEHY, COTJIACHO
BOIIPOCAM K 3K3aMEHY.

VYka3zanusi mo opopMIICHHIO padoT:

- paboTa Ha J1aOOPATOPHBIX 3AHATUSX W KOHCIEKTHI JIEKIIUA MOTYT BBIMOIHATHCS Ha
OTJENIbHBIX JIUCTAX MO0 HEMOCPEICTBEHHO B pabouei TeTpaim;

- oopMIICHIEC UHIUBUIYaTbHBIX 3aIaHUN KEIIATEIIHbHO Ha OTACIbHBIX JINCTAX.

[IpoBepka WHIMBUAYATBHBIX 33aJaHUN IO TeMaM, pa300paHHBIM Ha J1a0OPATOPHBIX
3aHATHUSX, OCYIIECTBISICTCS Yepe3 HEICI0 Ha TEKYyIeM J1abopaTOPHOM 3aHSATHH, JTUOO B TCUCHHUE
HEJICJH TI0CJIe ATOTO 3aHATHS HA KOHCYJIbTAIINH.

Jlis pa3bsCHEHUS HETOHSATHBIX BOIPOCOB JIEKTOPOM M AaCCHCTEHTOM €XKEHEICIIBHO
MIPOBOJISAITCSI KOHCYJIBTAIIUH, O BPEMEHH KOTOPBIX TPYIIITBI U3BEIIAIOTCS 3apaHee.

B ocBoeHWM MUCHUIUIMHBI WHBATUAAMH U JUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
37I0POBbSI OOJIBIIIOE 3HAUCHHE HMMECT HHIMBHIyalbHas ydeOHas paboTa (KOHCYJIbTALUH) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE Y4eOHOTro MaTepuaa.

WupuBuayanbHble KOHCYJBTAllMM IO MPEIMETY SBISIOTCS BaKHBIM  (aKTOPOM,
CIOCOOCTBYIONUM HHJIMBHyaTU3allid O0y4eHUS W YCTAaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W OO0YyYaroIUMCS HHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. llepeuenbr MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yeMBbIX NPH OCYLECTBICHUH
00pa30BaTeIbHOIO MpoLEcca N0 JUCIHHILIMHE.

8.1 llepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

WNHudopmanroHHble TEXHOJIOTUN — HE IPEYCMOTPEHBI.

8.2 IlepeyeHb HEOOXOAMMOTO MPOTPAMMHOI0 00eCTeYeHHsl.
[Iporpammuoe obecnieueHme - He MPEIYCMOTPEHO.

8.3[lepeyeHb HHGPOPMAMOHHBIX CIPABOYHBIX CHCTEM:

1. CnpaBouno-tipaBoBas cuctema «Koucymnprant [Timtoc» (http://www.consultant.ru)

2. DOnextponHas oubmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. DnektpoHHass OuOnuoreuyHas cucremMa «YHuepcuterckas Oubimoreka ONLINE»
(http://www.biblioclub.ru)

9. MarepuajibHo-TeXHMYeCcKasi 0a3a, HeoOXoAMMAasi /I OCYIIECTBJIEHUS
00pa30BaTeIbHOIO MPOIeCcca Mo THCIUTLINHE.

MarepualibHO-TEXHHYECKOE 00ecCTieYeHre TUCIIUTUITMHBI U
Ne Bun pabor
OCHAIIICHHOCTh
1. JleknoHHble 3aHATHA | JIGKIIMOHHAs ayIuTOpuUs, OCHAIEHHass NpPe3eHTAlnOHHON
TEXHUKON (IIPOEKTOp, IKpaH, HOYTOYK) U COOTBETCTBYIOLIUM
nporpammHubIM obecnieuennem (I10): A305.
2. JlaGopatopHbie AynuTtopusi, ocHallleHHast yueOHOM MeOenbio (CTOJIBI, CTYIIb),
3aHATHS COOTBETCTBYIOIIEH KOJIMYECTBY CTYJIEHTOB: 133.
3. ['pynnossie Aynautopus A305.
(MHOUBHIYaTBHbIE)
KOHCYJIbTAIlHH
4. Texymmii  koHTpousb, | Aynutopus A305.
MIPOMEKYTOUHAS
aTTecTaus
5. CamocTosTenpHas Kabuner i caMocTOSTENbHONM  pabOThl, OCHAIIEHHBIN
paboTa KOMIIBIOTEPHON TEXHUKOW C BO3MOXHOCTHIO MOIKIIOUEHHS K
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cetn «VHTEepHET», MpOrpaMMON HKPAHHOTO YBEIUYECHUS U
00€eCrevYeHHbIN TOCTYIIOM B AJIGKTPOHHYIO WH(GOPMAIMOHHO-
obOpasoBarenbHyI0 cpeay yHuBepcutera: 102A.




