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1 Hesan u 3a1a4u M3y4eHH sl JUCHUILTHHBI

1.1 Leab ocBOEHUS TUCHTUILIAHBI

— 03HAKOMUTH CTYJICHTOB C Ha4aJIhbHBIMUA HABBIKAMHU MAaTEMaTHYECKOTO MOCIUPOBAHNS,

— MO0Ka3aTh BO3HUKAIOIINE TPUHIIUITAATIBHBIC TPYAHOCTH MPHU MEPEXOC OT PEaATHbHOTO
00BEKTa K €ro MaTeMaTHYCCKOM H/IcaTH3allHH;

— IIOKAa3aTh pa3HUIY MCKAY «XOPOIIUMU» U «IIJIOXUMH» MOJACIAMHU.

1.2 3agaun AMCHUILIMHEI

— (hoopMHUpOBaHUE y CTYACHTA MpeAcTaBicHUs 0 TudPepeHIMATbHBIX YpaBHEHUAX, KaK
MaTEeMaTUYECKUX MOJIEIISIX SBJICHUM U MPOIIECCOB PA3IMUHON TPUPOIBL;

— BBIPa0OTKA HABBIKOB HCIIOIH30BAHUS KIIACCUYECKMX MeTonoB «Jluddepennmanbabix
YpaBHEHUIN»;

— OCBOGHHE CTYJCHTAMH CHHTE3a KJIACCHYECKHX METOJIOB TeOopuH IUDdepeHIIaIbHBIX
YpaBHEHU C COBPEMEHHBIMH HJICSIMH Ka4ECTBEHHBIX, YUCIICHHBIX U aCUMIITOTHYECKHUX METOJIOB.

1.3 MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMbl

Hucumumna «Auddepernnanbapie U pa3sHOCTHBIE YPaBHEHUS» OTHOCUTCA K 0a30BOM
yactu broka 1 "/luciumuinael" yueOHOrO I1aHa.

JlaHHas AWCIUIUIMHA TECHO CBf3aHA C JUCIHHUIUIMHAMU Oa3oBoil wactu broka 1:

,I[I/I(I)Q)epeHL[I/IaHBHOG HCYHCJICHHUC, JUCKpETHAA MaT€MaTHuKa, anre6pa, HHTCIPaJIbHOC
HCYHUCJIICHUC, (I)yHKHI/IOHaJH)HI)IC MOCJICAOBATCIIBHOCTHU U PAIBI.
1.4 Hepeqeﬂb IJIAHUPYEMBIX pe3y/ibTaToB oﬁyqe}mﬂ mo JAUCHHUIIIMHE,

COOTHECCHHBLIX C INIAHUPYEMBIMH PE3yJdbTaTaMHU O0CBOCHUSA 06pa30BaTeJ’[bHOI7[ MporpaMmabl

N3yyenue naHHoW yueOHON AMCUMILIIMHBI HAPaBiIeHO Ha (POPMUPOBAHUE Y
oOyuaromuxcst obmenpodeccuonanbupix komnerenuuii: OITK-1

Ne Kon n HanmeHoBaHue WHAMKaTOpBl JOCTHKEHHSI KOMIETEHIIH

ILIL KOMITETEHIHH 3HaeT ymeeT BJajIeeT

1. OCHOBHBIE IPUMEHSTh METO/1aMHU
OIlK-1 METO/IbI IIOJTyYEHHBIE peneHus
Crniocoben IIPUMEHATD | PELICHUS 3HAHUS s | auddeperunan
(dbyHIaMeHTaIbHbIE 3HaHUS, | THIOBBIX 33]1a4 | UCTIOJIB30BAHUS | BHBIX
MOJTyYCHHBbIE B obmnactu | auddepenunan | B YpaBHEHHUH IS
MaTeMaTH4ecKuX W (WIH) | BHBIX MPAKTHYECKON | UCCIIETOBAHHMS
€CTECTBEHHbIX HayK, U | ypaBHEHHH NESITeIbHOCTH | PA3IMYHBIX
WCTIOJIh30BATh ux B u peIIeH sl | TPUKJIAIHBIX
npodeccuoHaTbHON HPUKIIAJIHBIX 3a1a4
JeSTeTbHOCTH 3ama4

2. CTpyKTYypa M coepKaHue TUCUUILTHHBI
2.1 PacnipegesieHne TPyA0EMKOCTH AUCHHMILIMHBI IO BUAaM pador

OOmast TpynOEMKOCTh TUCHMIUIMHBI cocTtaBimsier S5 3ad. en. (180 wacoB), wux
pacripesiesieHle 1o BUaaM padoT MpeCTaBIeHO B Ta0InIe
(ona cmyoenmos OPO)
Bun yueGHO# paboTh Bcero CemecTpbl
4acoB (gackl)
3

KonrTakTHas paGora, B TOM 4ncjIe:

AyauTopHble 3aHATHS (BCEro):




3aHsTUs JEKIMOHHOTO TUIIA 34 34
JlaGopaTopHble 3aHITHS 50 50
3aHATHSI CEMUHAPCKOT0 TUIIA (CEMUHAPBI,
NPAaKTUYCCKHUE 3aHSTHSI) i )
Nuas koHTaKTHas padoTra:
Kontposs camocrosarensHoil padotsl (KCP) 6 6
[Tpomexyrounas arrectanus (MKP) 0,5 0,5
CamocrosiTesibHasi padoTa, B TOM YHCJIe:
Kypcosas pabota
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepHaia 30 30
BrlimonnHeHue WHAMBUYaTbHBIX 3aaHUI (TTOITOTOBKA
COOOIICHUH, TPEe3EHTAITUIN )
Pedepar
IToAroToBKa K TEKyIieMy KOHTPOJIIO 23,8 23,8
KonTpoJs:
IToaroToBKa K 3K3aMEHY 35,7 35,7
Oo6masi Tpy10eMKOCTh yac. 180 180
B TOM YHCJIe KOHTAKTHAasA 905 | 905
pabora
3a4. e 5 5

2.2 CTpyKTYypa IMCUMILINHBI

Pacnipenenenue BUI0B yueOHOMH pabOThI U X TPYIOEMKOCTH 10 Pa3iesiaM IUCIUILIHHBL.
Pa3nensl (TeMbl) TUCIUIUIMHBI, H3y4aeMble B 3 ceMeCTpe (ouHas popma)

KomnuectBo yacos

AyauropHas Breayut
Ne HawnmenosaHue pa3nenos (Tem) Beero paGoTa OpHas
pabota
J | 113 JIP | CPC
1 2 3 4 5 6 7
OcHoBHbIE IOHATHSA U oTipeenaeHus. MeTobl
1. |pemieHus OCHOBHBIX TUIIOB YpaBHEHHI MEPBOro 15 3 8 4
OpSJIKA.
5 YpaBHeHus, He Pa3speleHHbIE OTHOCHTENbHO 6 3 3
IPOU3BOJTHOM.
Teopemsl CylIECTBOBaHMS U €JUHCTBEHHOCTH
3 |pemIeHus 3a%aun Komm st oqHOTO ypaBHEHUS U 5 4 4
" |cucrem nuddepennmanbHbIX ypaBHeHHd. CBOHCTBA
pELICHUH JIMHEWHBIX OJTHOPOJHBIX CHCTEM.
4.  |Pa3zHbIe ypaBHEHHS MIEPBOTO MOPSIIKA. 10 6 4
dyHIaMeHTaIbHAs MaTpULla U €€ CBOKCTBA.
5 JIuneiiHble HEOOHOPOIHBIE CUCTEMBL. MeToa 5 3 3
BapHally MPOU3BOJIBHBIX MOCTOSIHHBIX TSI
JIMHEUHBIX CUCTEM.
6. VYpaBHeHUs, 1Oy CKAIOIIME TOHWKEHUE MOPsIIKA. 5 4 4
MeTo/1bl UX pELICHHUS.
Jluneitasle nudpepenHmanbHbe ypaBHEHHS N-0ro
v nopsinka. CBOMCTBA pelIeHUH TMHEUHBIX 9 3 3 3
" |muddepeHaNbHBIX ypaBHEHUH N-0ro Mopsijika.
MeTto1 Bapyalluy IPOU3BOJIbHBIX MOCTOSIHHBIX.




Jluneitabie oqHOpOIHBIE T D epeHIIaTbHBIC
8.  |ypaBHEHHS N-0TO MOPSIIKA C TOCTOSHHBIMU 11 4 3 4
koddurnmentamu. [Toctpoerne o01Iero penieHus.
Jluneitnble HeOgHOPOIHBIE AU depeHIIHaTbHbIC

9. |ypaBHEHHS N-0Tr0O MOPSIKA C TOCTOSTHHBIMU 10 2 4 4
kodddunmentamu. [ToMCK 4aCTHOTO pelIeHus..
Opnnoponusie cucteMbl AU depeHnnanbHbIX
10. |ypaBHEHHI C MOCTOSTHHBIMH KO3 (HUIIMEHTAMH. 11 3 4 4
IlocTpoeHue peleHus.

[Torck yacTHOTO pelIeHus: HEOTHOPOAHOM CUCTEMBI C
NOCTOSIHHBIMU K03 punmerTamu.

YcronuuBocTs 1o JIssmyHoBy. I'eomeTprueckast

12. |unTepnperanus. Teopema JlsmyHoBa 06 10 2 4 4
YCTOWYMBOCTH IO MIEPBOMY MPUOIHKEHUIO.
IToBenenue TpaeKTOpHUil JIMHENHON OAHOPOJHOM

11. 11 3 4 4

13. |cuctemsl guddepeHnnanbHbIX YpaBHEHH BTOPOTO 13 4 5 4
HOPSIIKA C TIOCTOSSHHBIMU KOA( (DUITMCHTAMH.
14. |JIuHeiHBIC Pa3HOCTHBIC YPABHEHUS BTOPOTO MOPsAKA.| 6 3 3
15. |O630p mpoleHHOT0 MaTepraia U MpHeM 3aueTa. 3,8 2 1,8
UTOI'O no pazdenam oucyuniumsl 137,8| 34 50 53,8
KonTpons camocrositensaoi padotsl (KCP) 6
[Tpomexyrounas arrectauus (MKP) 0,5
IToAroToBKa K TEKyIIeMy KOHTPOJIIO 35,7
OO01mast TpyJ0eMKOCTh IO TUCITUTLINHE 180 | 34 50 53,8

[Tpumeuanue: JI — nekmuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nmabGopaTtopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyAeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUTITHHBI
2.3.1 3aHATHA JIEKIMOHHOTO THIIA

®opmMma
Ne Hanverosanme Conepxanue pazaena (Tembl) TEKYIIETo
paszzena (Tembl)
KOHTPOJISI
1 2 3 4

1. |OcHoBuble nousATus |[lonsTHe MU depeHInanIbHOro ypaBHEHHUS U €T0 Pesrome,

W ONIPEAEIIEHHUS. pemenust. 3anaya Komm. YpaBHeHus ¢ AHAJTMTUYECKUI
MeTtoapl pelieHuss  [pa3fesaoIUMUC IepeMeHHbIMU. O JHOPOIHBIE 0030p 1o
OCHOBHBIX THIIOB ypaBHeHUsl. JIMHelHbIEe ypaBHEHUS IEPBOTO npobieme.
YpaBHEHMI NIEPBOro |OPsAKa. Y PaBHEHUS B MOJHBIX U depeHanax.

MOPSJIKA.

2. |Teopemsbl Teopema cy1iecTBOBaHUS U €IMHCTBEHHOCTU Pesrome,
cymectBoBanusi 1 ([Iukapa nns ogHoro nuddepeHnantbHOro aHATUTUYECKUI
€IMHCTBEHHOCTH ypaBHEHUs U cucTeM. Teopema cyliecTBOBaHUS 0030p 1O
penieHus 3a1a4u [Teano. Teopema 0 rmagKOCTH pemIeHUN npobieme.
Komm nns ogaoro  |muddepennuanbHbx ypaBHeHHN. Teopema
ypaBHEHHUSI U cUCTeM |JImyBWILIS 17151 TMHEWHBIX OJJTHOPOJIHBIX CUCTEM.
middepennmanbHbIX |[I9Th TEOpeM 0 CBOMCTBAX pelIeHUH JTUHEHHBIX
YpaBHEHUH. OJIHOPOJIHBIX CUCTEM.

CaolicTBa penieHui
JINHEMHBIX
OJIHOPOJIHBIX




CHUCTCM.

OynnamentanbHas  |[lonsTHe GyHIaMEHTATBFHOW MATPHUIIHI. Pesrome,
Marpuia 1 eé YTBep:KAEHUE O IPEACTABICHUH PEILICHUS AHAJIMTUYECKUI
cBolcTBa. JINHEHbIE [HEOAHOPOIHOM CUCTEMBI U CIIEACTBUE U3 HETO. 0030p 1o
HEOJIHOPOHBIE Ceenenue nmuHeiHOTO MU (HEPEHIINATEHOTO npobiieme.
cucteMbl. Merog ypaBHEHUs N-0ro MopsijKa K JUHEWHON CUCTEME.

BapHaluu Teopema cy1iecTBOBaHUS U €IMHCTBEHHOCTU

MIPOU3BOJILHBIX peuienus 3anaun Komm 11 TMHEHHOTO ypaBHEHUS

MTOCTOSIHHBIX IS N-oro nopsika.

JIMHEWHBIX CUCTEM.

JInneiinbie IIa1b TEOpPEM O CBOMCTBAX PEILICHUM JIMHEWHBIX Pesrome,
muddepeHnanbHble [0AHOPOAHBIX MU pepeHIINaTbHbIX YpaBHEHUN N-  [aHAIUTUYECKUIT
ypaBHEHUS N-0T0 oro nopsiika. [loHmxeHue nopsiaka JMHEHHOTO 0030p 1O
nopsnaka. CoiictBa |0AHOPOHOTO MU (dHEepeHIINATBEHOTO YPAaBHEHHUS. npobieme.
pewennit TMHENHbIX |[[OMCK YaCTHOro peleHus HEOAHOPOIHOTO

nuddepeHIMaTbHBIX |YPaBHEHHUS METOIOM BapHUallii IPOU3BOJIBHBIX

ypaBHEHUI N-0ro TTOCTOSIHHBIX.

nopsiaka. Meron

BapUaluu

MIPOU3BOJILHBIX

MTOCTOSIHHBIX.

JInnennrie [IpencraBienue o0O1Iero pemeHus B cirydae Pesrome,
OJIHOPO/IHbIE Pa3IMYHbIX XapaKTEPUCTUUECKUX YUCEIl, B CIIy4ae |aHAIUTUYECKUN
nuddepeHIranbHble |[KPaTHBIX XapaKTePUCTUYECKUX YHCEN U B cliyyae  [0030p 1o
ypaBHEHHUS N-0T0 YPaBHEHHS C BEIIECTBEHHBIMU KO3 PHIIMEeHTaMU.  |mpolieme.
opsiiKa ¢ Jlemma 0 TUHEHHOW HE3aBUCUMOCTH (DYHKITHH.

MTOCTOSITHHBIMH

kod(purmeHTamu.

[Toctpoenue od1iero

pELIEHNS.

Jlunelnrie Merton HeotpeaeIeHHBIX KOG OUITMEHTOB JIJIst Pesrome,
HEOJITHOPOJHbIE MOMCKA YACTHOTO PEILICHUs] IMHEUHBIX aHATMTUYECKUI
g depeHnaIbHble [HEOAHOPOAHBIX YPABHEHUN C IOCTOSTHHBIMU 0030p 1o
YpaBHEHUS N-0T0 koapdunmentamu. Hepe3oHaHCHBIN U pe30HAHCHBIH [pobeme.
opsiAKa ¢ cinydau. Ciyyail ypaBHEHHS C BEILIECTBEHHBIMU

MIOCTOSIHHBIMU KO3 PHUIHEHTaMH.

K03 ULIEHTaMHU.

[Tonck yacTHOrO

pelIeHus.

OnHOpoaHBIE IIpencraBnenue oOIIEro pelieHus B ciyyae Pesrome,
CUCTEMBI MaTpPUIIbI MPOCTON CTPYKTYPHI, B CIIy4ae AHATUTUYECKUHN
nudhepeHIMaTbHBIX |BEIECTBEHHOM MAaTPUIIBI M B CITy4ae MATPHUIIBI 0030p 1O
YpaBHEHUH C obmrero Buma. MeTo1 HeOnpeAeIeHHBIX npobieme.
MTOCTOSITHHBIMH KO3 PHUIIMEHTOB MOUCKA OOIEro pereHus

Kod(punmeHTaMu.  |OAHOPOJTHON CUCTEMBI C TTOCTOSTHHBIMU

IToctpoenue KO3 PHUIHEHTaMH.

pelIeHus.

[Touck yactHOTO Mertoa HeorpeeIeHHbIX KO GUIIMEHTOB IS Pesrome,
pelieHus MTOMCKA YaCTHOTO PEIIeHUs HEOJTHOPOJAHON CHCTEMBbI |[aHATMTUYECKUI
HEOJAHOPOJIHOMN C MOCTOSTHHBIMU KO3 UIIEHTAMH. 0030p 1O
CUCTEMBI C Hepe3oHnaHcHBIM, pe30HAHCHBIN U BELIECTBEHHBIH  [pobiieme.
MIOCTOSIHHBIMU ciyyau.




KO3 PHUIHEHTAMH.

9. |YcroitunBocTh Mo  |OmpesesieHne YCTOMIMBOCTH 110 JISTTyHOBY. Pesrome,
JIsanyHoBYy. Caezenue ucciieI0BaHUs YCTOMYUBOCTH AHAJIMTUYECKUI
I'eomerpuueckas HEHYJIEBOI'O PEIIEHUs K UCCIIEJOBAHUIO 0030p 1o
HUHTEpIpeTaLus. YCTOMYMBOCTHU HYJIEBOT0 pemenus. Kpurepuit npobieme.
Teopema JIsmynoBa |Paycca-I'ypBuna.

00 yCTONYHMBOCTH TIO
IIEpPBOMY
IpUOIMKEHUIO.

10. |IToBenenmne Bun ocoboii Touku: y3en, ceaio, Gokyc, EeHTp. Pestome,
TpPAaeKTOPUI Crnyyau IUKpUTUYECKOTO U BBIPOXKJIEHHOTO y37a.  |aHAJUTHYECKHUU
JIMHEWHOU 0030p 10
OJTHOPOTHOM npobiieme.
CHCTEMBI
Qg depeHIraIbHbIX
YpaBHEHMI BTOPOTO
HopsJIKa ¢
MIOCTOSIHHBIMU
KO3 pUIHEHTAMH.

11. |JIuneitabie [llecTs TeOpeM O JIMHEHHBIX Pa3HOCTHBIX Pestome,
pa3HOCTHbIE YpaBHEHUAX BTOPOro nopsaka. OQHOpOoHbIE aHAJIMTUYECKUI
YPaBHEHMsI BTOPOTO |pa3HOCTHBIE YPABHEHUS BTOPOTO MOPSAIKA C 0030p 1o
MOPSJIKA. MIOCTOSIHHBIMH K02 (ppunimenTamu. npobJieme.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npenycmotpensl.
2.3.3 JlaGopaTopHbIe 3aHATHS
No HaumenoBanue nabopatopHbix paboT Popwma Teky1uero
KOHTPOJISI
1 3 4

1. |YpaBHeHus ¢ pa3aeneHHBIMU U pa3JestonuMucs nepeMeHHbIMu 1 |[IpoBepka
MPUBOJSIINECS K HUM. BBITMIOJTHEHUS

n1abopaTopHOil paboThI

2. |OnHOpO/IHBIE YPaBHEHUS U MIPUBOSILUECS K HUM. IIposepka

BBITMIOJTHEHUS
n1abopaTopHOil paboThI

3. |JluneitHple ypaBHEHUS MEPBOTO MOPsIKa, ypaBHeHus: bepaymm u  |[IpoBepka
Puxkatu, MeToAbI MX peLIEHUS. BBITIOJTHEHUS

1abopaTOpHON PabOTHI

4. |YpaBHeHUs B MOJHBIX TuddepeHianax u npuBogsmuecs K HuM.  |[IpoBepka
WHTerpupyommii MHOXHUTEIb. BBIITOJTHEHHUS

n1abopaTopHOil paboThI

5. |YpaBHeHUs, HE pa3pelIEeHHbIE OTHOCUTEIBHO MPOU3BOIHOM. [IpoBepka

BBITIOJTHEHUS
nabopaTOpHON PabOTHI

6. |Pa3Hble ypaBHEHHUs IEPBOTO MOPSAKA. IIpoBepka

BBIMIOJTHEHUS
KOHTPOJIbHOH paboThI
7. |YpaBHeHUs], OMYCKAIOIIKE OHWKEHUE Nopsiika. MeToIpl ux [IpoBepka




peLeHHS. BBITIOJTHEHUS
1a60paTOpHON PaOOTHI
8. |JIuneiiHble OTHOPOIHBIC YPABHEHUS C TOCTOSTHHBIMH IIpoBepka
koa(urmeHTamu. BBITIOJTHCHHS
1abopaTopHOit
paboThL, TpOBEpKa
KOJUIOKBUYMa
9. |JlunHeiiHble HEOJHOPOIHBIE YPABHEHHUS C IOCTOSIHHBIMU [TpoBepka
kod(purmenTamu. [ToMCK 4aCTHOTO pelICHHUS. BBITIOJIHEHUS
J1a00paTOPHON PAOOTHI
10. [MeTon Bapuamyu Mpon3BOJIBHBIX MOCTOSHHBIX JJ1s1 HEOAHOPOIHBIX ([IpoBepka
muddepeHIaNbHbIX YpaBHEHUH. BBITMIOJTHEHUS
1a60paTopHOIl pabOTHI
11. |JIunelinble ypaBHEHHS C IEPEMEHHBIMU KOA(DPUIIMEHTAMHU. [TpoBepka
®opmyna Octporpajckoro — JlnyBumis. BBITIOJTHEHHUS
KOHTPOJIbHON pabOoThI
12. |JIuneiiHbIC OAHOPOIHBIC CUCTEMBI C IIOCTOSTHHBIMU IIpoBepka
koadpunmentamu. CoOCTBEHHBIE BEKTOpa U COOCTBEHHbBIE BBITIOJTHEHUS
3HAYEHUSI. nabopaTopHOil paboThI
13. |JIuneiiHble HEOAHOPOIHBIE CUCTEMBI C IIOCTOSTHHBIMU [IpoBepka
ko3 PunmenTamu. [ToMCK YaCTHOTO perIeHHs. BBITTOJTHEHHS
71a00paTOpHON PabOTHI
14. [MeTo Bapualvy IPOU3BOIBHBIX MIOCTOSHHBIX I TUHEHHBIX [IpoBepka
HEOJHOPOIHBIX CHCTEM. BBITTOJTHEHHS
n1a00paTOpHON PabOTHI
15. |YcroitunBocTs. MccnenoBanue Ha yCTOMYMUBOCTD 110 IIpoBepka
nepBoOHavYalbHOMY MpUOIIKeHu0. VccnenoBanme Ha yCTOMYUBOCTD [BBITTOTHEHUS
¢ momouipio GyHkiuu JisimyHoBa. nabopaTopHOil paboThI
16. |ITonoxxenue paBHOBecus. MccnenoBanue Ha yCTOMYUBOCTh IIpoBepka
HYJIEBOTO PELICHMUS. BBITTOJTHEHHS
1abopaTopHOil paboThI
17.|Oco6sie Touku. MccinenoBanre 0cob0r TOUKH. [TpoBepxka
BBITIOJTHEHUS

KOHTPOJIbHOM paboThI

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

He npenycmotpeHsr.

2.4 IlepeyeHb y4eOHO-METOIUYECKOTO 00eCTIEYEHHsI /ISl CAMOCTONITEILHOI PadoThI
00yJaIIMNXCS MO0 AUCHUIITHHE

* Meroauueckue yka3zaHHs JJIsl MOJTOTOBKH K JIEKIIMOHHBIM 3aHSATHSM, YTBEPXKICHHBIE
Ha 3acelaHuy Kadeaphl MPUKIAJIHOW MaTeMaTHKH (aKyJIbTeTa KOMITBIOTEPHBIX TEXHOJOTHH U
npuknaanoit Matematuku I'BOY BO «Ky6I'Y» npotokos Nel0 ot 15.05.2019 .
* Meroanyeckne yKa3aHHs 10 BBITOJHEHHIO JTA0OPATOPHBIX paboT, YTBEpXKIACHHBIC HA
3aceaHnu Kadenpbl MPHUKIAJHON MaTeMaTUKU (aKyJbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUH W
npukinagHoir MatemaTikd ®T'BOY BO «Ky6I'Y» mporokois Nel0 ot 15.05.2019 r.
* MeTtoanueckue yKazaHus 10 BBITOJHEHHUIO CaMOCTOSATEIBHOM paboThl, yTBEP)KICHHbIE
Ha 3aceflaHuy Kadeaphl MPUKIAJIHOW MaTeMaTHKH (aKyJIbTeTa KOMITBIOTEPHBIX TEXHOJOTHH U
npuknaanoit Matematuku @I'BOY BO «Ky6I'Y» npotokos NelO ot 15.05.2019 1.




[Tepeuensb yueOHO-METOUIECKOTO 00ECTICYCHUS TUCITUTLIAHBI

Ne Bung CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHON paboThI
1 2 3
1 |VYpaBHenus c IlerpoBckuii, MBan I'eoprueBuy. Jlekuuu 1o  Teopuu

pa3ieIICHHbIMU U
pa3IenAOIUMUCS
IIEPEMEHHBIMU U
MPUBOISILMECS K HUM.

OOBIKHOBEHHBIX Ju(depeHuanbHbIX ypaBHeHUH [TekcT]
y4eOHHUK Uil MexaHuKo-mart. (ak. yu-toB / W. I'. [lerpoBckwuii. -
N3n. 6-¢, crep. - M. : [Equtopuan YPCC], 2003. - 272 c. : wi. -
ISBN 5354001838 : 109/00.

OununmnoB, Ajnekceir dDepgopoBud. BBeaeHwe B - TEOpHIO
muddepeHanbHbpIX  ypaBHeHHH [Tekcr] :  yueOHUK uid
cTyneHToB By30B / A. @. ®wmunmos. - WU3n. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : w1 - (Knaccuueckuit
yueOnnk MIY). - bubmuorp.: c¢. 234-236. - ISBN
9785484011063 : 242.65.

OI[HOpOI[HBIe YpaBHCHHA
W IPUBOJAIINCCA K HUM.

ITerpoBckuii, WBan ['eoprueBuy. Jlekuumu 1O Teopuu
OOBIKHOBEHHBIX JH(QepeHnnanbHbIX ypaBHeHUH [Tekcr]
y4eOHUK Ui MexaHuKo-Mart. ¢ak. yH-ToB / U. I'. IleTpoBckuid. -
W3zn. 6-e, crep. - M. : [Enuropuan YPCC], 2003. - 272 ¢. : ui. -
ISBN 5354001838 : 109/00.

Owmnnos, Anekcedn ®Penoposny. BaenaeHue B TEOpHIO
mubdepeHManbHbIX  ypaBHeHUH [Tekct] : yueOHuMK Aus
CTyAeHTOB By30B / A. ®@. ®unumnmos. - M3a. 3-e, ucmp. - M. :
URSS : [KomKnwura], 2010. - 239 c. : wn. - (Knaccuueckuii
yueOHuk MI'Y). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.

JInnelinble ypaBHEHMS
IIEPBOIO MOPAIKA,
ypaBHeHus bepHyum u
Pukkatu, MeToabl UX
peueHusl.

IlerpoBcknii, Meanm I'eoprueBuu. Jlekumm 10 Teopuu
OOBIKHOBEHHBIX JH(PepeHnnanbHbIX ypaBHeHU [Tekcr]
y4eOHUK JUIsl MexaHuKo-Mart. ¢ak. yH-ToB / U. I'. IleTpoBckuid. -
N3n. 6-e, ctep. - M. : [Enuropuan YPCC], 2003. - 272 ¢. : ui. -
ISBN 5354001838 : 109/00.

Owmunnos, Anekceli PenopoBuu. BpeneHne B TeopHro
mubdepeHManbHbIX  ypaBHeHUN [TekcTt| : yueOHMK s
CTyneHTOB By30B / A. ®@. ®wumnmos. - U3a. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : un. - (Kmaccuueckuit
yueOHuk MI'Y). - bubmuorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

YpaBHEHMS B MOITHBIX
muddepeHnmanax u
IPUBOJALINECS K HUM.
WHTerpupyromuit
MHOKUTENb.

IlerpoBckuii, HMBan I'eoprueBuy. Jlekuuu 10 TEOpUH
OOBIKHOBEHHBIX U depeHanbubiX ypaBHeHu [Tekcr]
y4eOHHUK JUIs MeXaHuKo-MaT. (ak. yH-tos / U. I'. IlerpoBckuid. -
W3zn. 6-e, ctep. - M. : [Enutopuan YPCC], 2003. - 272 c. : ui. -
ISBN 5354001838 : 109/00.

OununmnoB, Anekceii demopoBud. BpeneHue B Teopuro
muddepeHManbHbpIX  ypaBHeHMH [Teker] :  y4eOHUK auis
cTyJeHTOB By30B / A. ®@. ®wunmnos. - U3n. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : un. - (Kmaccuueckuit
yueOnuk MIY). - buOmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

VYpaBHeHUs, HE
paspeLIeHHbIE
OTHOCHUTEIIbHO
IIPOU3BOJHOM.

Huddepenunanbabie u HMHTErPAIIbHBIE ypaBHEHUS,
BapHallMOHHOE HCUYMCIICHUE B MpUMepax U 3ajauax [Tekcr] / A.
b. Bacumwsera, I H. MenseneB, H. A. Tuxonor, T. A.
VYpasrunpauna ; [mon pen. A. H. Tuxonosa, B. A. Mnbuna, A.




I'. Ceemnukonal. - M. : ©USMATIIUT, 2003. - 431 c. : ui. -
(Kypc BeIcIIel MaTeMaTHKyd W MaTeMaTudeckou (pu3uku. Beim.
10). - bubauorp. : ¢. 430-431. - ISBN 5922102761 : 260.00.
Oununmnos, Anekcer denopoBud. BBegeHue B TEOpHIO
muddepeHranbHbpIX  ypaBHeHuid [Tekcr] Y4eOHMK ISt
CTyeHTOB By30B / A. ®@. ®ununmnos. - U3xa. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : un. - (Knaccuueckuit
yueOnnk MI'Y). - bubmmorp.: c¢. 234-236. - ISBN
9785484011063 : 242.65.

6 |PasHble ypaBHEHUS Oununmnos, Anekceir demopoBuu. BpeaeHue B Teopuio
IIEPBOIO MOPSAIKA. muddepeHmanbHbpIX  ypaBHeHuid [Tekcr] Y4eOHMK ISt
CTy/IeHTOB By30B / A. ®@. ®umunmnos. - U3xa. 3-e, ucnp. - M. :
URSS : [KomKuura], 2010. - 239 c. : un. - (Knaccuueckuit
yueOnnk MI'Y). - bubmmorp.: c¢. 234-236. - ISBN

9785484011063 : 242.65.

7 |YpaBHEHHUS, Oununmnos, Anekceir denopoBuu. BpeaeHue B Teopuio
JIOTTY CKAIOIIne muddepeHIManbHbIX  ypaBHeHUH [Tekcr] YYeOHUK ISt
TTIOHWKEHUE TTOPSJIKA. cTyJeHTOB By30B / A. ®@. ®Owunmos. - U3a. 3-e, ucop. - M. :
Meroast ux pemenus.  |[URSS : [KomKnwura], 2010. - 239 c. : un. - (Knaccuueckuii

yueOHuk MI'Y). - bubmuorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

8 |Jluneitnbie ogqHopoanble |uddepenmanbubie u MHTErpaJIbHbIE ypaBHEHUS,
ypaBHEHUS C BapHaIMOHHOE WCUMCIICHHE B IpuMepax u 3anadax [Tekcr] / A.
MOCTOSIHHBIMH b. BacmiweBa, I H. MenseneB, H. A. Twuxonon, T. A.
KOd(PPUITUESHTAMH. Vpasrunpauna ; [mox pen. A. H. Tuxonosa, B. A. Unbuna, A.

I'. CeemnukoBal. - M. : ®USMATIIUT, 2003. - 431 c. : ni. -
(Kypc BbIcmei MaTeMaTHKu U MaTeMaTHYeCKon (U3UKU. B
10). - Bubsmorp. : c. 430-431. - ISBN 5922102761 : 260.00.
Owmnnos, Anekcen ®Penoposny. BeenaeHue B TeOpHIO
muddepeHManbHbIX  ypaBHeHUH [Tekcr] Y4eOHMK  JUIs
CTyJeHTOB By30B / A. ®@. ®wunmnos. - U3n. 3-e, ucop. - M. :
URSS : [KomKnwura], 2010. - 239 c. : wn. - (Knaccuueckwii
yueOnuk MI'Y). - bubmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

9 |Jluneiinble HuddepenunanpHbie 51 HWHTETPaJIbHbIE YpaBHEHUS,
HEOJTHOPO/IHBIE BapHAaIlMOHHOE MCUUCIICHHE B IpuMepax u 3amadax [Tekcr] / A.
YPaBHEHMUS C b. BacunweBa, I H. Mensenes, H. A. Tuxomon, T. A.
MMOCTOSHHBIMU VYpazrunsauna ; [mog pen. A. H. Tuxonona, B. A. Unbuna, A.
KO3 UIIMEeHTaMH. I'. CeemankoBa). - M. : ®USMATIIUT, 2003. - 431 c. : un. -
[Touck yactTHOTO (Kypc BBICIICH MaTeMaTUKH U MaTeMaTH4ecKod ¢u3uku. Baim.
pelIeHus. 10). - bubnmorp. : c. 430-431. - ISBN 5922102761 : 260.00.

@umunnos, Aunekceli PenopoBuu. BpeneHue B - TeOpHIo
muddepeHmanbHBIX  ypaBHeHUN [ Tekcr] Y4eOHHK ISt
CTyAeHTOB By30B / A. ®@. ®ununmnos. - N3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : un. - (Kmaccuueckuit
yuebnuk MIY). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.

10 |Metox Bapuanuu Tpenornn, B.A. VYpaBHeHHA B 4YacTHBIX IPOM3BOJHBIX
MIPOU3BOJIBHBIX [OnexTpoHHBI pecypc] : yueOHoe mocobue / B.A. Tpenorus,
MOCTOSTHHBIX IS N.C. Henocekuna. — DneKkTpoH. AaH. — Mocksa : @U3Matiur,
HEOHOPOTHBIX 2013. — 228 c. — Pexum JOCTYTIA:

Qg epeHIMaIbHbIX

https://e.lanbook.com/book/59744.




YPaBHEHUHU.

@umunnos, Anekceli ®PenopoBuu. BpeneHue B TeOpHro
muddepeHMaNbHBIX  ypaBHeHUW [ Tekct] YYEOHHK ISt
CTyAeHTOB By30B / A. ®@. ®unumnmnos. - M3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : un. - (Kmaccuueckuit
yueOHuk MI'Y). - bubmuorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.

11

JInHeliHbIE ypaBHEHUS C
NepPEMEHHBIMU
KOd(pUITUESHTAMH.
dopmyna
Octporpaackoro —
JInyBuiis.

Tpenorun, B.A. VYpaBHeHuUs B 4YacTHBIX IPOU3BOJHBIX
[DnexkTpoHHbIN pecypc] : yueOHOe mocodue / B.A. TpeHorux,
N.C. Henocekuna. — DnekTpoH. AaH. — Mocksa : @U3Matiur,
2013. 228 C. Pexum JOCTYTIA:
https://e.lanbook.com/book/59744.

Oununmnos, Anekceir denopoBuud. BpeaeHue B Teopuro
muddepeHranbHbpIX  ypaBHeHuid [Tekcr] Y4eOHMK ISt
CTyeHTOB By30B / A. ®@. ®ununmnos. - U3xa. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : un. - (Knaccuueckuit

yueOHuk MI'Y). - bubmuorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.
12 |Jlunetinbie oqHopoanbie |TuxonoB,  Anzapeir  Hwukomaesumu.  (uddepennmanbapie

CHCTEMBI C
[TOCTOSIHHBIMH
KOd(PQUITUECHTAMH.
CoOcTBeHHBIE BEKTOpa U
COOCTBEHHBIC 3HAUCHHS.

ypaBaeHus [Tekcr] : y4eOHUK aJiss CTyAeHTOB By30B / A. H.
Tuxonos, A. b. BacunbeBa, A. I'. Cemnukos ; o pea. A. H.
TuxonoBa, B. A. Unbuna, A. I'. CBemnukoBa ; [Mock. roc. yH-
T um. M. B. JlomonocoBa]. - M3g. 4-e, crep. - M. :
OU3MATIIAT, 2005. - 253 c. - (Kypc BbIcuIel MaTeMaTUKU U
Maremarnueckod ¢usuku ; Bem. 6) (Kmaccuueckwii
YHHBEPCUTETCKUI y4ueOHUK). - bubmmorp.: c. 249-250. - ISBN
592210277X. - ISBN 592210134X : 122.80.

Owmnnos, Anekced ®Penoposny. BeenaeHue B TEOpHIO
mubdepeHManbHbIX  ypaBHeHUH [Tekcr] y4eOHUK ISt
cTyJeHTOB By30B / A. ®@. ®wunmnos. - U3n. 3-e, ucop. - M. :
URSS : [KomKnwura], 2010. - 239 c. : w1 - (Knaccuueckwii

yueOHuk MIY). - bubmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.
13 |JIuneiinbie TuxonoB, Awugpeit  HuxonaeBnu.  JluddepeHunanbHbie

HEOJTHOPO/IHBIE CUCTEMBI
C TIOCTOSTHHBIMHU
KodpUITUEHTaAMH.
ITonck yacTHOTO
pelIeHusl.

ypaBHeHust [Tekct] : y4ueOHHMK 1 cTyIeHTOB By3oB / A. H.
Tuxonos, A. b. BacunbeBa, A. I'. Ceemnukos ; moa pea. A. H.
Tuxonosa, B. A. Unbuna, A. I'. CBeminukoBa ; [Mock. roc. yH-
T uMm. M. B. Jlomonocoma]. - W3n. 4-e, crep. - M. :
OU3SMATIINT, 2005. - 253 c. - (Kypc BbIciIel MaTeMaTUKH U
Matemaruuecko  ¢usuku ; Bem.  6) (Knaccuueckuit
YHMBEpPCUTETCKUI yueOHUuK). - bubauorp.: c. 249-250. - ISBN
592210277X. - ISBN 592210134X : 122.80.

@umunnos, Aunekceli ®PenopoBuu. BpeneHue B TEOpHIO
muddepeHmanbHBIX  ypaBHeHUN [ Tekcr] YYeOHHK ISt
CTyAeHTOB By30B / A. ®@. ®ununmnos. - N3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : un. - (Kmaccuueckuit

yuebnuk MIY). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.
14 |Meron Bapuauu TuxonoB, Awuapeit  Huxonaesuu.  [uddepeHunanbabie

MIPOU3BOJIbHBIX
HOCTOSHHBIX JUIA
JIMHENHBIX

HCOOAHOPOAHBIX CUCTCM.

ypaBHeHus [Tekct] : y4eOHHMK nist ctyaeHToB By30B / A. H.
Tuxonos, A. b. BacunbeeBa, A. I'. CemHukos ; nmoa pea. A. H.
TuxonoBa, B. A. Unbuna, A. I'. CBemaukoBa ; [Mock. roc. yH-
T uMm. M. B. JlomoHocoBa]. - W3n. 4-e, crep. - M.




OU3MATIINT, 2005. - 253 c. - (Kypc BbIcIIEel MaTEMAaTUKU U
Maremarnueckod ¢usukn ; Bem. 6) (Knmaccuueckwmii
YHHBEPCUTETCKUI yueOHUK). - bubauorp.: c. 249-250. - ISBN
592210277X. - ISBN 592210134X : 122.80.

@ununnos, Anekceii ®PenopoBuy. BpeneHue B TeopHro
muddepeHmanbHbIX  ypaBHeHUW [Tekcr] : y4eOHMK Ist
CTyAeHTOB By30B / A. ®@. ®unumnmos. - M3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : un. - (Kmaccuueckuit

yueOHuk MI'Y). - bubmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

15 |YcroitunBocTs. XKabko, A.Il. Iuddepenunanbupie ypaBHEHUS U YCTOHYNBOCTD
Uccnenosanue Ha [DnexkTponnbit pecypc] : yue6. / A.Il. XKabko, E.JI. KoTuna,
YCTOMYHUBOCTH 110 O.H. YmxoBa. — Dnektpon. naH. — Cankr-IlerepOypr : Jlans,
MepBOHAYAIBHOMY 2015. — 320 C. — Pexum JOCTYTIA:
HPUOIIIKCHUIO. https://e.lanbook.com/book/60651.

Hccnenosanue Ha Oununmnos, Anekceir denopoBuu. BpeaeHue B - Teopuio
YCTOWYHBOCTB € muddepeHmanbHbpIX  ypaBHeHH [Tekcr| : yueOHuK Juis
MOMOIIbIO QYHKIIUU cTyaeHToB By30B / A. ®@. ®@wumnmnos. - U3a. 3-e, ucop. - M. :
JlsmyHoBa. URSS : [KomKnura], 2010. - 239 c. : un. - (Knmaccuueckuit

yueOHuk MI'Y). - bubmuorp.: c. 234-236. - |ISBN

9785484011063 : 242.65.

16 |[lonoxxenue paBHoBecus. [XKadko, A.Il. luddepennmanbubie ypaBHeHUS U yCTONYUBOCTh

HccrnenoBanne Ha [DnexTponHbIi pecypc] : yueb. / A.Il XXabko, E.JI. Kotuna,
ycroituuBocth Hyjdesoro |O.H. UmwxkoBa. — DnektpoH. gan. — Cankr-IlerepOypr : Jlans,
peLIeHuUs. 2015. — 320 c. — Pexum JocTyna:

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

Owmnnos, Anekced ®Penoposny. BeenaeHue B TEOpHIO
mubdepeHManbHbIX ypaBHeHUH [Tekct] : yueOHuMK Auis
cTyJeHTOB By30B / A. ®@. ®wunmnos. - U3n. 3-e, ucop. - M. :
URSS : [KomKnwura], 2010. - 239 c. : w1 - (Knaccuueckwii

yueOHuk MIY). - bubmmorp.: c. 234-236. - ISBN

9785484011063 : 242.65.
17 |Ocobble TOUKH. TuxonoB, Awugpeit  HuxonaeBnu.  JluddepeHunanbHbie
HccnenoBanue ocoboit |ypaBHeHus [Tekct] : yueOHHMK i cTylaeHTOB By3oB / A. H.
TOYKH. Tuxonos, A. b. BacunbeBa, A. I'. Ceemnukos ; moa pea. A. H.

Tuxonosa, B. A. Unbuna, A. I'. CBeminukoBa ; [Mock. roc. yH-
T uMm. M. B. Jlomonocoma]. - W3n. 4-e, crep. - M. :
OU3SMATIINT, 2005. - 253 c. - (Kypc BbIcHIel MaTeMaTUKU U
Matemaruuecko  ¢usuku ; Bem.  6) (Knaccuueckuit
YHUBEPCUTETCKUN y4eOHUK). - bubmmorp.: c. 249-250. - ISBN
592210277X. - ISBN 592210134X : 122.80.

@umunnos, Aunekceli PenopoBuu. Bpenenne B TeopHro
nuddepeHaNbHBIX  ypaBHeHUN [Tekcr] : y4eOHHMK ISt
CTyAeHTOB By30B / A. ®@. ®ununmnos. - N3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : un. - (Kmaccuueckuit
yuebnuk MIY). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.

Y4yeOHO-METOANYECKHE MaTepuaibl JJIs CaMOCTOSATEIBLHON pabOoThl O0yYalomUXCs W3
Yrclia MHBAIMU/IOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSIMHE 3710poBbst (OB3) mpegocraBistorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBBS M BOCIIPUATHS HH(POpMALIUU:

Jis U1 ¢ HapyIICHUSIMH 3PEHUS:



— B IIeYaTHOUW popMe yBETUICHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JUiist U1 ¢ HApYIICHUSIMH CITyXa:

— B mieuaTHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH

C ToukH 3p€HUd HNPUMCHACMBIX MCTOJOB HCIIOJB3YIOTCA KaK TpPaaAUIIMOHHLBIC
I/IH(l)OpMaLII/IOHHO-06’I)HCHI/ITCJII)HI)I€ JICKOMK, TaK W MWHTCPAKTUBHAA II0Ja4Ya Marcpuajlia cC
My.]'[LTPIMe,I[PIfIHofI CHCTEMOH. KOMHLIOTepHBIG TEXHOJIOTMKM B JAHHOM Clly4ac o0ecIeunBaroT
BO3MOXHOCTb Pa3sHOIIIIAHOBOI'O 0T06pa>KeHI/I$I AITOPUTMOB U JCMOHCTPALIMOHHOI'O Marcpurajia.
Takoe codeTaHue II03BOJISIECT ONTHMMAJIIBLHO MCIIOJIB30BaTh OTBCACHHOC BPEMsA U PACKPbIBATb
JIOTUKY U COACPKAaHNUEC NUCHUITIINHBI.

Jlexumu MPEACTaBISAIOT COOOW  cuUcTeMaThueckue o0030pel  audpepeHIraTbHBIX
YPaBHEHUM.

Ha60paT0pHoe 3aHATUC MTO3BOJIAICT HAYUUTD CTYACHTA MPUMCEHATD TCOPCTUICCKHUEC 3HAHU
npu pCeliCHUN W HCCICIOBAHMMU KOHKPCTHBIX 3aaady. Ha60paT0prle 3aHATUA HOPOBOIAATCA B
TPAAUIUOHHBIX ayAUTOPUAX. HO,Z[XOI[ pa36opa KOHKPCETHBIX CI/ITyaI_[I/Iﬁ IIUPOKO HCIOJIB3YCTCA
Kak IpernoaaBarciicM, TaK W CTyACHTaMHM IIpU IMPOBCACHHWMN aHaJIM3a PE3YyJIbTATOB
CaMOCTOSITCIILHOU pa6OTBI. 910 O6YCJ'IOBJICHO TEM, YTO B IIpOoHCCCC HCCICAOBAHHA YaCTO
BCTPCHAIOTCA 3a4add, OJId KOTOPBIX C€AWHBIX IMOAXOAOB HE CYHICCTBYCT. Kan(z[as[ KOHKpE€THAasd
3a/la4a IIpU CBOCM HUCCIICAOBAHUHU HUMCCT MHOXKCECTBO IIOAXOAOB, a 3TO Tpe6yeT pa360pa u
OILICHKH LIE€JIOM COBOKYITHOCTH KOHKPETHBIX CUTYaLUN.

Z[J'ISI Jiu € OrpaHUYCHHBIMH BO3MOKHOCTSAMH 3I0POBBA NPCAYCMOTPEHA OpraHU3alusd
KOHCYJ'IBT&III/Iﬁ C HUCIIOJBb30BaHUCM BJIGKTI)OHHOI\/'I IIOYTHI.

18. OneHOYHBbIE M METOANYECKHE MATEPHAIBI
4.1 OueHo4yHble CpeACTBa JUIA  TeKylIero KOHTPOJS  YCNEeBaeMOCTH H
NPOMEKYTOYHOM aTTeCTALUH

OrneHouHBIE CcpelcTBa MNpeJHAa3HAYeHbl Ul KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUN 00yYaromuxcsi, OCBOMBIIMX IpOrpaMMy Y4YeOHOM JAMCHUUIUIMHBI «Ha3BaHHE
JUCLUTIIIUHBD.

OneHouHBIE CPEACTBA BKJIIOYAET KOHTPOJIBHBIE MATEpUAbl ISl IPOBEACHUS TEKYLIEro
KOHTpOJIsl B (popMe ompoca, pasHOYPOBHEBBIX 33aJaHU U MPOMEKYTOYHOH aTTecTallMHu B
dbopMe BOIPOCOB U 33/IaHUN K HK3aMEHY U 3a4eTy.

OneHouHble CpeACTBa JUIsl WMHBAJIWAOB M JIMIl C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH

3JI0pOBBSI BEIOUPAIOTCS C YYETOM MX UHAMBHUAYAIbHBIX MCUXO(U3NUECKUX 0COOEHHOCTEH.

— NpU HEOOXOAMMOCTH HHBAJIMAAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU

310POBbS IPENOCTABISAETCS JOMOJHUTEIBHOE BPEMS LIS ITIOATOTOBKH OTBETA HA DK3aMEHE;

— [IpU MPOBEJICHUH NPOLEAYPHl OLIECHUBAHUS PE3YJIbTAaTOB 00YyUEHUSI WHBAINIIOB U JIUIL C

OTPAaHWYEHHBIMU BO3MOXKHOCTSIMHU 3J0POBBS NPENYCMATPUBAETCS MUCIIOJIB30BAHUE TEXHUUYECKHUX
CpEeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;



— TIpY HEOOXOAUMOCTH JIJIsl 00YYAIOIINXCS C OTPAHUYCHHBIMEA BO3MOXKHOCTSIMHU 37IOPOBbS
W UWHBAJWAOB IIpOLIEypa OICHUBAHUS PE3yIbTaTOB OOYYECHHUS 1O JUCIHUILUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.
[Ipouenypa oleHUBaHUsI pe3yJIbTATOB OOYYCHUS WHBAIUAOB W JIUI[ C OTPAHUYCHHBIMHU
BO3MOXXHOCTSIMH  3JIOPOBbsSI 110 JTUCHUIUIMHE (MOJIYJIIO) IPEAyCMATPUBACT TPEIOCTABICHHE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:
Jist 11 ¢ HapyIICHUSIME 3PEHUS:

— B MieyaTHOM (popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIeHUsIMU CyXa:

— B mieyaTHo opme,

— B hopMe IIEKTPOHHOTO TIOKYMEHTA.
JUig au1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTaTEIbHOTO almapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.
JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

CprKTypa OLHCHOYHBIX CPEACTB AJIA Telcymei/i H l'lpOMC)KyTO‘lHOﬁ aTTeCTallun

Kon HaumenoBanue
Ne | KonTponupyemsle pa3ieins (TeMbl) KOHTPOJIUPYEMOH OILIEHOYHOTO CPEACTBA
/m JVCIATITHHBI® KOMITeTEHINHN (MIIN . [TpomexyTouHast
Texymuii KOHTPOIb
ee JacTH) aTTecTaIys
OcCHOBHBIE IOHATHUS U VYeTHbll onpoc, Bompoc Ha sx3amene 1
orpezeeHus. MeToabl pelIeH s MIpOBEpKa
OCHOBHBIX THIIOB YPaBHEHUH CaMOCTOATEIHLHON
1 | mepBoro mopsaka. OIIK-1 HeayJUTOPHOU
paboTsl,
KOHTpOJIbHAs paboTa
10 TeMe
TeopeMsl CcylIecTBOBaHUS U VYeTHbll o1poc, Bomnpoc Ha sx3amene 2-
€AMHCTBEHHOCTH PEIICHUS 3a/1a4H MpOBEpKa 6
5 Kommu 17151 omHOTO ypaBHEHHS U OIK-1 CaMOCTOSATEIBHOM
cucreM anu¢pepeHInaTbHBIX HeayIUTOPHOIL
ypaBHeHuid. CBOWCTBA peleHui paGoThI
JIMHEHHBIX OJTHOPOJIHBIX CHCTEM.
DyHlaMeHTaJIbHAs MaTpULA U €€ VYerHbll onpoc, Bomnpoc Ha sx3amene 6-
cBoiicTBa. JIuneiinbie TpOBEpKa 8
3 | HEOMHODOJHEIE CHCTEMBI. Meron OITK-1 CaMOCTOSATEIBHOM
Bapuallui NPOU3BOLHBIX HeayIUTOPHOI
MOCTOSIHHBIX JJIS1 TMHEHHBIX PaBOTEI
CHCTEM.
Jluneiinsle nuddepeHaIbHbIe VYeTHbll onpoc, Bomnpoc Ha sx3amene 9-
YpaBHEHHS N-0T0 MOPSI/IKa. IIpoBEpKa 12
4 CaolicTBa peleHui JIMHEHHBIX OIK-1 CaMOCTOSITEIbHOM
JuddepeHnnanbHbIX ypaBHEHUH n- Heay IUTOPHOI
oro nopsiaka. Meron Bapraliu paboTHI
MPOU3BOJILHBIX ITOCTOSTHHBIX.
JIvHeliHble 0THOPO/IHBIE VYerHelit onpoc, Bomnpoc Ha 3x3ameHe
b depeHunanbHble ypaBHEHHS n- npoBepKa 13-16
Oro MopsiaKa ¢ HOCTOSHHBIMHU CaMOCTOSATEIbHOM
5 koddduuuentamu. IToctpoenue OIK-1 HeayIUTOPHOH
00II1ero pereHus. paboTE,

KOHTpOJIbHAsl paboTa
10 TeMe




JluneitHble HEOJHOPOIHBIE VYerHelit onpoc, Bompoc Ha 3x3aMeHe
nubdepeHunanbpHble ypaBHEHHS n- poBepKa 17-19
OTO0 TIOPsAKA C TOCTOSTHHBIMU CaMOCTOSTENbHOM
6 ko3¢ ¢punnenramu. [lonck OIK-1 HeayIHTOPHOM
9aCTHOTO PEIICHUs. paBoTHL,
KOHTpOJIbHasl paboTa
10 TEME
OmHOPOIHBIE CHCTEMBI VYerHbll onpoc, Bompoc Ha 3x3ameHe
nuddepeHnnanbHIX YpaBHEHUH ¢ poBepKa 20-23
MOCTOSHHBIMHU K03 () (hUITHIEeHTaMH. CaMOCTOSTEIbHOI
ITocTpoenue pemenusl. i
7 OIIK-1 HeayJUTOPHOU
paboTHI,
KOHTpOJIbHasl paboTa
10 TeMe
Ilouck yacTHOrO peneHus VYerHslii onpoc, Bomnpoc Ha 3x3ameHne
HEO/IHOPO/IHON CUCTEMBI C npoBepKa 24-26
MOCTOSIHHBIMH KO3(h(DULIMEHTaAMH. CaMOCTOSTENbHOM
paboTsl,
KOHTpOJIbHas paboTta
10 TeMe
VYeroitunBocTs 1o JIAmyHoBy. VYeTHbl onpoc, Bompoc Ha 3x3aMeHe
['eomeTpryeckas HHTEPIPETALHS. npoBepKa 27-28
g | Teopema Jlamyrosa 06 OIK-1 CaMOCTOSATEIBHOM
YCTOWYMBOCTH 110 IEPBOMY Heay THTOPHOI
MPUOIMHKEHUIO. paGoTeI
IloBenenue TpackTOpUil IMHEHHON VYeTHbll onpoc, Bompoc Ha 3x3aMeHe
OJTHOPOJTHOM CHCTEMBI npoBepKa 29-32
10 muabbepeHIMaTbHBIX YPaBHEHHI OIIK-1 CaMOCTOSATENTFHON
BTOPOTO MOPSIZIKA C TIOCTOSTHHBIMHU HeayIHTOPHO
k03¢ dHULneHTaMu. pPaBOTEI
JluHeiiHBIEe pa3HOCTHBIC YPABHEHUS YcrHblii onpoc, Bompoc Ha sk3amene
BTOPOTO MOPSIIKA. npoBepKa 33-35
11 OIK-1 CaMOCTOﬂTGJ‘ILj—IOH
HeayIUTOPHOH
paboTs!
Ioka3aTes, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIUI
Koa n HaumeHoBaHMe CooTBeTcTBHE YPOBHeli 0CBOCHHSI KOMIIETEHIIUM INIAHUPYEMBbIM pe3yJibTaTaM
KOMIeTeHIn i 00yuYeHHUs M KPUTEPHSIM HX OlleHUBAHUSI
NOPOrOBbIi 0a30BbIii NPOABUHYTHIHI
Ouenka
Y I0BIETBOPUTETIHHO Xoporo/3a4TeHo OT/INYHO /3a4TEHO
/3a4TeHO
OIIK-1 3HaeT - TepMUHBI, 3HaeT - METOIBI 3HaeT - METOIbI PeIeHUS
CriocoOeH MPUMEHSATh | KOHKPETHBIE (haKTHl, pelieHus muddepeHIraIbHbIX YPaBHEHUH,
(hyHIaMEeHTaIbHBIE METO/IbI ¥ IPOLIETYPHI, g depeHIraTbHBIX HEOOXOAUMBIE JJIsl peLIeHUsI
3HaHMS, TOJYUYCHHbIC B | OCHOBHBIC ITOHATHS, YpaBHEHHH, MaTeMaTHYeCKHUX MOCTABICHHBIX
obnactn IIpaBHIIa pa3AeiaoB HEOoOX0ANMBIE ISt HECTaHJAapTHBIX 3a7ad.
MaTeMaTHYeCKHUX 1 peLIeHust CTaHAAPTHBIX
(M1M) ecTeCTBEHHBIX MaTeMaTHYeCKHX 3a/ad.
HAyK, ¥ HCIIOJIB30BaTh | YMeEeT - HCII0JIb30BaTh YMeer - ucnonb3o0Bath | YMeer - IpUMEHSTh




UX B
poeCCHOHATBHOM
JeSTEILHOCTH

CTaHJAAPTHBIC MOHATUA,
npaBujia U MPUHIUIIBI

BUJIBI IPOLIEYP U
METOJIOB PELICHHS
9KOHOMHUKO-
MaTeMaTHYeCKHX 3a-
Jlad, B TOM YHCJIC U B
HECTaHIapTHBIX
CUTYaIHAX.

muddepeHunanbHpIe ypaBHEHHS B
KOHKPETHBIX NPAKTHICCKUX
CUTyalUsIX, B BBIOOpE
WHCTPYMEHTAIBHBIX CPE/ICTB IS
00pabOTKU IKOHOMUYECKHUX
JITAaHHBIX B COOTBETCTBHU C
HOCTaBJICHHBIMU
npo¢ecCHOHAIbHBIMY 3a1a4aMH.

Brnaneet - meronamu
BEIOOpa
WHCTPYMEHTAIBHBIX
CpPEnCTB

i depeHnnanbHBIX
YPAaBHEHHUH,
HEOOXOIUMBIX IS
peLIeHus] SKOHOMHUKO-

MaTCMaTUYCCKHUX 3aaa4.

Bnageet - meTomamMu
cbopa, aHanmza u
00pabOTKN JaHHBIX,
HEOOXOIUMBIX IS
petieHust
npo¢heCCUOHATBHBIX
3aj1a4 B JIIOOBIX, B TOM
YHCIIE U
HECTaHIAPTHBIX
npo¢heCCUOHATBHBIX
CUTyaluusix.

Brnaneer - metomamu Beibopa
MHCTPYMEHTAIBHBIX CPE/ICTB IS
00pabOTKN IKOHOMHYIECKHUX
JIAHHBIX B COOTBETCTBUU C
MOCTABJICHHBIMHU 33/1a4aMH;
aHAITM30M PE3YJIbTaTOB PACYCTOB
1 000CHOBBIBATH [TOJYYEHHbIE
Ppe3yNbTaThl, aHATTH3a U
00pabOTKU JaHHBIX,
HEOOXOAUMBIX JJISI PEIIICHHSI
mpo¢h)eCCUOHANBHBIX 33134 B
THO0BIX, B TOM YHCIIE U
HECTaHAPTHBIX
podeCCHOHANBHBIX CUTYAIHSIX.

TunoBble KOHTPOJIbHBbIE 3aJaHUSI WM HHbIE MaTepHaJibl, HeoO0XoaAuMbIe s
OLlEHKM 3HAHWIi, YMEeHNH, HABBIKOB U (MJIH) ONbBITA JeSTEIbHOCTH, XapPaAKTePU3YIOUIUX
Tanbl GoOpMHUPOBAHNSI KOMIIETEHIMH B Mpoliecce 0CBOEHHUsI 00pa30BaTeIbHOI MPOrPpaMMbl

Bonpoch 1151 ceMHHAPOB, KOJLUIOKBHYMOB, cO0ece10BaHUA
Ilepeuens komnemenyuii (Yacmu KOMnemeHyuu), NPOBEPAEMbIX OUYEHOUHbIM

cpeocmeom: OITK-1.

BWIET 1

1. TeopeMa CymIeCTBOBAHUA U CAUMHCTBCHHOCTU IJIA JIMHEWHBIX CHCTEM.

2. Teopema JInyBuIIIS JUIs TMHEHHBIX OJTHOPOJHBIX CUCTEM.

3. 3amada. YpaBHEeHUs B ONHBIX AuddepeHnnanax u mpuBOASIIIECS K HUM.

BUWJIET 2

1. Ipocreiimue knaccel OOBIKHOBEHHBIX JU(PepeHIINaNbHbIX YPaBHEHUH IEPBOTO

MOpsI/IKA.

2. CBoliCTBa pelIeHU JIMHEHHBIX OJTHOPOJHBIX CUCTEM (TeopeMmsl 1, 2, 3).
3. 3ajaua. OTHOPOTHBIC YPABHEHUS M MPUBOISIIUECS K HUM.

BWJIET 3

1. YTBep)KI[CHI/Ie O IpCACTABJIICHUN PCIICHUA HeOHHOpOﬂHOﬁ CUCTCMBI, CIICACTBHC.

2. Jlemma o nuHEIHOH He3aBUCHMOCTH (QYHKIH Bua x<elX,

3. 3a1[aqa. YPaBHCHHH, HC Pa3pCIICHHLIC OTHOCUTCIIBHO HpOH3BO,Z[HOﬁ.

BWIET 4

1. Teopema cyniecTBOBaHHUS U €IMHCTBEHHOCTH pelleHus 3agaun Ko 1t muHeitHoro
ypaBHEHUs N-0ro MOPsAIKA.
2. ITouck 9acTHOTO pEUIeHUs TMHEHHOTO HEOAHOPOIHOTO YPABHEHHSI C TIOCTOSHHBIMHU

K03 unreHTamMu (pe30HaHCHBIN ciTyyail).

3. 3ay1aua. YpaBHEHUS C pa3Ie]ICHHBIMHU M Pa3JIeITIOIIUMUCS TTEPEMEHHBIME H

MMPUBOAAIINECCA K HUM.

BUJIET 5




1. Teopema o riagkocTu pemeHuil nuddepeHIuanbHBIX YPaBHCHHI.
2. [TonmxeHue mopsaIKa TMHEWHOTO OJHOPOIHOTO MU PepeHITNAIBHOTO YpaBHEHUS.
3. 3agayva. JIuneliHble ypaBHEHHS TIEPBOTO TMOPSIKA.

KommuiekT 3a1anmid 1JIsi KOHTPOJbHOH padoThl
Ilepeuens komnemenyuii (Yacmu KoMnemeHyuu), NPOBeEPAEMbIX OUYEHOUHbIM
cpeocmeom: OIIK-1.

Tema 1. luddepenunansubie ypaBHEHHsI IIEPBOTO MOPSAKA.

3ananue: OnpenenuTh THI U PEIIUTh Kaxaoe muddepeHranbsHoe YpaBHEHHE TIEPBOTO
MOPAIKA.

Bapuant 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*%,

BapuanT 2

1. ysinx +y cosx = 1;

2.2x3+y=xy;

3.x(x — 1)y + 2xy =1;
Ty

4y-1= x(x+1)’

5.xy — 2y = —2x2.
Tema 2. JTuddepennpanbapie ypaBHEHUS BBICIIAX MTOPSIKOB.
3ananue: Pemuth ypaBHEHUE.
BapuanT 1
' 2 '

lLxyy —xy —yy =0;
2. xy® —y® =0;
3.yW—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,
8.y -y ==
9.x%y" —3xy + 3y = 5x% — x;
10. x?y" — xy — 3y = 5x*,
Bapuanr 2
1.y " =7y "+ 16y — 12y = 0;
y® +4y"+ 8y "+ 16y + 16y = 0;
Y =4l - );

" oy
Xy =y ln;l,

cosx’
sinx |

Yy +y =

Yty = cos?x’

.y ' —4y'+ 3y = sinx;

.y" =5y + 6y = sin 2x;

.x2y" —3xy' + 3y = 5x% — x;

10. x?y" — xy — 3y = 5x*.

Tema 3. Cuctemb! b HepeHIHATBHBIX YPABHEHHH.

O©oo~N O O b WODN



3aganue: Pemuth cucteMy ypaBHEHUM.
Bapuanr 1
x =y,
1.5 vy = —4x + 4y,
z ==-2x+y+2z.
x = 2x + 6y — 15z,
2.{ y' =x+y->5z
z =x+2y—6z
3 {x’=—x—2y+2€t,
"y = —2x + 2y + 5et.
4 { x = 4x + 2y,
|y = —x+y+2et.
BapuanT 2
x =9x — 6y — 2z,
1.{y =18x — 12y — 3z,
z =18x — 9y — 62z.
x' =4x + 6y — 15z,
2 { y =x+3y—5z

zZ =x+2y—4z.
3 { x =—x+ 3y,
ly'=—-x+3y+et.
A {x'=4x+y—e‘2t,

y' = —5x —2y.

3a4eTHO-IK3aMEHAIIMOHHBbIE MAaTepuajibl [Jisl TMPOMEXKYTOUYHOIl  aTTecTaluu
(3x3ameH/3a4eT)

Bonpocs! 1J1s1 TOATOTOBKY K IK3aMeHY

1. ITonsatne muddepeHNaIbHOIO YypaBHEHUS M ero pemeHus. 3agada Komm.
[Tpocreiimue kiacchl OOBIKHOBEHHBIX AU(EepeHlInaIbHbIX YpaBHEHUI MepBoro mopsaka (c
pa3feNAIoIUMUCS [IEPEMEHHBIMHU, OJHOPOJHBIE, JIMHEHHBIE YPAaBHEHHs IIEPBOTO IOpsIKa, B
MOJIHBIX AU QepeHInanax).

2. TeopemMa  CymIeCTBOBaHUS M eAMHCTBeHHocTH  Ilukapa s oaHOTO
mudepeHIMaTbHOrO ypaBHEHUs U cucteM (0e3 mokas3arenbscTB). Teopema CyliecTBOBaHUS
[Teano (0e3 noxazatenbcTBa). Teopema CyIIECTBOBAaHUS M €AMHCTBEHHOCTH JJIS JIMHEHHBIX
cucteM (6e3 1oka3arenbcTBa). TeopeMa o IMIaJKOCTH pelieHni AuddepeHInanbHbIX YpaBHEHUM.

3. CBoiicTBa pelIeHU JTMHEHHBIX OJTHOPOJHBIX CUCTEM (TeopeMmsl 1, 2, 3).

4. CpoiicTBa penieHnui TUHEHHBIX OJTHOPOIHBIX CUCTEM (TeopeMsbl 4, 5).

5. Teopema JInyBuIUISA 1151 IMHEHHBIX OJTHOPOTHBIX CUCTEM.

6. ®yHgaMeHTaTbHAs MaTPUIA B €€ CBOICTBA.

7. JIuHeliHbIe HEOJHOPOAHbIE CUCTEMbI AU(QPepeHIINaTbHBIX YpaBHEHUH. Y TBEpkKaAeHUE
O TPEJCTaBICHUM PpELIEHUS HEOJAHOPOJHOW CHUCTEMBI, CIeJACTBUE. MeToa Bapuanuu
IIPOU3BOJIBHBIX MOCTOSIHHBIX JUISl IOMCKA YaCTHOT'O PEIICHNS HEOJAHOPOAHON CUCTEMBI.

8. JIluneiinple nudpdepeHnmanpabie ypaBHEHUsT N-ro mopsiaka. CBeleHHWe K JIMHEHHON
cucreme. Teopema cyliecTBOBaHUs U €IMHCTBEHHOCTH pelleHus 3afaun Komm i TMHEHHOTo
YpaBHEHHUS N-TO MOPSIJIKA.

9. CpoiicTBa pelleHUH JTUHEHHBIX OJHOPOAHBIX UG (EepeHIHANBHBIX YpaBHEHHH N-ro
nopsiika (tTeopemsr 1, 2, 3).



10. CroiicTBa pemIeHnu JTUHEHHBIX OAHOPOAHBIX JH(dEepeHITnaTIbHBIX ypaBHEHUN N-TO
nopsiaka (teopemsl 4, 5, Teopema JInyBuins).

11. IlonukeHue nopsAKa IMHEHHOTO OJTHOPOJHOIO AU (HepeHINaTIbHOTO YPaBHEHHUS.

12. [lonck 4YacTHOrO pEUICHUSI HEOJHOPOJHOTO YPAaBHEHUS METOJIOM BapUaIUH
IPOU3BOJIbHBIX TOCTOSTHHBIX.

13. Jlunelinple ypaBHEHHs N-Or0 TMOpPSAKAa C TOCTOSHHBIMH Ko3(duuumenramu.
[TpencraBieHue o0ILEro pemeHus B ciaydyae pa3InyHbIX XapaKTePUCTUYECKUX YUCEll.

14. JlemMma o TMHEWHON HE3aBUCUMOCTU (DYHKIIUH BUAA xKehiX,

15. [IpencraBnenue oOIEro peIeHNs B ClTyyae KPaTHBIX XapaKTePUCTHUECKUX YUCEIL.

16. IIpencraBneHue OOWIETO pEUICHUs JTUHEWHOTO YPAaBHEHHUS N-TO MOpPAIKa B clydae
YPaBHEHHMsI C BEILIECTBEHHBIMU KO3 puLimeHTamu.

17. Jlunelinple HEOIHOPOJHBIC YpaBHEHHS C MOCTOSHHBIMH Kod(pduuumenramu. I[MTouck
YaCTHOTO PELIEHUs METOJ0M HEONpeAeIeHHbIX K03(h(pULMeHTOB (Hepe30HaHCHBIN cityyait).

18. Jlunelinple HEOJHOPOJHBIC YpaBHEHHS C MOCTOSHHBIMH Kod(duuumenramu. I[Touck
YAaCTHOTO PELIEHUs METOJ0M HEONpeAeIeHHbIX K03(h(pULneHTOB (pe30HaHCHBIN ciyyaii).

19. Jluneiinple HEOMHOPOIHBIC YpaBHEHHS C MOCTOSHHBIMU Kod(duuuentamu. [lowmck
YaCTHOI'O pEIIeHHs] METOJ0M HEONpeJeNeHHbIX KOo3(h(UIMEHTOB (ciay4daidl ypaBHEHHUS C
BEIIECTBEHHBIMH KOA(DUITCHTAMH ).

20. OTHOPOIHBIE CUCTEMBI C MOCTOSTHHBIMHU K03 dunreHnTamu. [IpencraBnenue oomero
peIIeHus B CIy4ae MaTpHUIlbl IPOCTON CTPYKTYPBHI.

21. YTBepKAeHUE O BELIECTBEHHOCTH OOIIEro peleHUs B Clydyae BEIECTBEHHOM
MaTpHIIBL.

22. Buag o0miero pemeHus JUHEHHOH OJHOPOIHON cHucTeMbl aud(epeHIMaATbHBIX
YpaBHEHHI B CIlydae MaTPHIIbI OOLIETO BUIA.

23. Metoa HeEONpeAeICHHBIX KO3(P(HUIIMEHTOB IOMCKAa OOIIEro PerieHUs OJHOPOIHOMN
CHCTEMBI C TIOCTOSTHHBIMU KO3 DUIIICHTAMH.

24. HeonHOpOZIHBIE CHCTEMBl C IOCTOSIHHBIMM Kod(duuuentamu. Ilouck yacTHOro
peIIeHNs] METOIOM HEeOIpeesIeHHBIX KO PHUIIMEHTOB (HEPE30HAHCHBIN CIIydaii).

25. HeonHOpoiHBIE CHCTEMBI C IOCTOSIHHBIMH Kod(duuueHtamu. I[louck yacTHOro
pelIeHust METOI0M HEeOMpeIeNIEHHBIX K0P (GUIIMEHTOB (PE30HAHCHBIN CITydaii).

26. HeonHopo/iHbIE CHCTEMBI C MOCTOSIHHBIMH Kod(duuueHtamu. I[louck yacTHOro
peLIeHNs METO/I0M HEOIPEIeIeHHBIX KOA((DUIIMEHTOB (BELIECTBEHHBIHN Cllydail).

27. Omnpenienenue ycroiunBocty 1o JlamyHoBy. CBeeHue UCCIe0BaHHUs yCTOWYMBOCTH
HEHYJIEBOTO PEUICHUs K WCCIEIOBAHHIO YCTOWYMBOCTH HYJIEBOTO pemieHus. | eomerpuueckas
UHTEpIpeTalys.

28. Teopema JlsamyHOBa 00 YCTOWYMBOCTH 10 TIepBOMY TpuOMmKeHUto (0e3
nokasarenbcTBa). Kputepuit Paycca-I'ypBunia (6e3 noka3zaTenbcTBa).

29. IloBereHne TPASKTOPHI JIMHEHHBIX OJHOPOIHBIX CHCTEM JH(QepeHIIHaTHHBIX
YpaBHEHMI BTOPOTO MOPsi/IKA C MOCTOSHHBIMU KO3 duienTamu (y3el, ceio).

30. [ToBeneHne TpPASKTOPHI JIMHEWHBIX OJHOPOIHBIX cHCTeM auddepeHInanbHbIX
YpaBHEHMI BTOPOTO MOPsI/IKA C MOCTOSHHBIMU KO3 duienTaMu ((poKyc, LIEHTp).

31. [loBeneHne TPACKTOPHI JIMHEHHBIX OJHOPOJHBIX CHCTEM AudQepeHIraIbHbIX
YpaBHEHHI BTOpPOTO MOpsiAKa C TOCTOSHHBIMU KOd((UIMEHTaMU (JUKPUTHYECKUH Y3en U
ciayuait A # 0, A2 # 0).

32. [loBeneHue TPACKTOPHM JIMHEMHBIX OJHOPOIHBIX cHUCTeM auddepeHInanbHbIX
YpaBHEHHIA BTOPOTO MOPSIKA C IIOCTOSTHHBIMHU K03 (hUIIeHTaMu (BBIPOKICHHBIN y3€I U CITydaid
A=Az =0).

33. JIuneitHbIe pa3HOCTHBIE ypaBHEHHS BTOpOro mopsiaka. Teopemsr 1, 2, 3.

34. Jluneiinble pa3HOCTHBIE ypaBHEHHs BTOpOro nopsjaka. Teopemsi 4, 5, 6.

OnmHOpOnmHBIE  PAa3HOCTHBIE  YpPaBHEHUS  BTOPOTO  MOpSAKA  C
KO3 pHULIHEHTaAMU.

IIOCTOSTHHBIMHU



Ilepeuenv Komnemenyuii (wacmu KomnemeHyuu), NnPOBEPAEMbIX OUCHOUHBIM
cpeocmeom
OIIK-1

4.2 MeTroauyeckue MaTepuaJibl, onpe/e/siiolue Npoueaypbl OLeHUBAHUS 3HAHWI,
YMeHHI, HaBBIKOB U (MJIH) ONBITA [IeATEJbHOCTH, XAPAKTEPU3YIOIUMX JTAMbI
(popMupoBaHus KOMIETEHIIM A

Memoouueckue pekomenoayuu, onpeoenaroujue npoueoypsl OUeHUBAHUsA Ha 3a4eme:

CryneHTbl 00s13aHbI CaTh 3a4€T B COOTBETCTBUU C PACIUCAHUEM U yUEOHBIM IIIIAHOM.
3ayer siBisieTcst GOPMON KOHTPOJISI YCBOCGHUS CTYICHTOM Y4eOHON MPOrpaMMBbl IO AUCHUIUINHE
«/Inddepennyanbable ypaBHEHUS» WIN €€ YaCTH, BHIIIOIHEHUS IPAKTUYECKUX, KOHTPOJIbHBIX,
paboT, cjaun KOJJIOKBUYMOB.

PesynbraT caum 3adera 1o nNpociyliaHHOMY KypCy JTOJDKEH OLIEHUBAThCs Kak UTOT Jiesi-
TEJILHOCTHU CTY/ICHTA B CEMECTpPE, @ IMEHHO - 10 ITOCENIAeMOCTH JICKIIUH, pe3yJIbTaTaM paOdOThI
Ha J1a00paTOPHBIX 3aHATHIX, BHIIOJHEHUS CAMOCTOSATeNIbHON paboThl. [Ipu 3TOM fomyckaercs
Ha 04HOH (hopme 00ydeHus nporyck He 6onee 20% 3aHsATHH, ¢ 0053aTENBHOM 0TPabOTKOH Mpo-
HYLIEHHbIX ceMUHapoB. CTyAEHTHI, Y KOTOPbIX KOJUYECTBO MPOIYCKOB, IIPEBHIIIAET YCTaHOB-
JICHHYIO HOpPMY, HC BBIITOJIHUBIINEC BCC BU/IbI pa60T 1 HCYAOBJICTBOPUTCIILHO pa6OTaBIIII/IC B
TEUYEHHUE ceMecTpa, IPOXOAIT coOeceJOBaHUE C IPEIo1aBaTeseM, KOTOPbIH OIpaliuBaeT
CTyACHTA Ha IPEAMCT BbIABJICHHA 3HAHWS OCHOBHBIX MTOJI0KEHUH JAUCHUITIIMHBI.

Kpurepun oneHku:

- OLIEHKA «3a4YTEHO0»: CTY/ICHT BJIAZICET TEOPETHUECKUMH 3HAHUSMHU 110 TaHHOMY pasjie-
Jy, IOIyCKaeT He3HAYUTEJIbHbIE OLIMOKH, CIIPaBIIAETCS ¢ MaTepuaioM 0e3 BUIUMBIX 3aTpy/IHe-
HUH; CTYJEHT YMEET MPaBUIIbHO OOBSICHATh MaTepuall, HOJKPEIUIsis €ro NpuMepaMu, 1, pume-
HSIS IOJTyYEHHbIE 3HAHUSI IPU PELICHUU IPAKTUYECKUX 3a/1ay.

- OLIEHKA «He 32a4YTeHO0»: MaTepHal He YCBOCH WJIM YCBOCH YaCTUYHO, CTYACHT 3aTPy/I-
HSIETCS MPUBECTH NPUMEPHI, PEeIIaeT 33Jaui C BUIUMBIMH 3aTPYJHEHUSMH; IOBOJIBHO OIpaHH-
YeHHBI 00BEM 3HAHUI TEOPETUUECKOT0 MaTepHara.

Memoouueckue pexomenoauyuu, onpeoenarouiue npoueoypvl OUCHUBAHUA HA
IK3amene:

DK3aMeH SBISETCS] 3aKJIFOUUTENbHBIM ATAoM Ipolecca GOpMUPOBAHUS KOMIIETEHIIUU
CTyJI€HTA MPU U3YUYECHNUU AVCLMILINHBI UM €€ YaCTH U UMEET LEJIBIO POBEPKY U OLICHKY 3HAHUMI
CTYJEHTOB I10 TEOPUU U NMPUMEHEHUIO MOJIYUYEHHBIX 3HAHWM, YMEHUN U HAaBBIKOB IPU PELLICHUU
NPAaKTUYECKUX 3aJady. DK3aMEHbl MPOBOJATCA MO PACHUCAHUIO, CHOPMUPOBAHHOMY YUEOHBIM
OTJIEJIOM U YTBEP)KJIEHHOMY IPOPEKTOPOM MO y4eOHOU paboTe, B CPOKH, MPEAyCMOTPEHHbIE
KaJeHJapHbIM rpadukoM ydeOHOro mpouecca. Pacnucanue 5K3aMeHOB JOBOJUTCS 1O CBEIEHUS
CTYJACHTOB HE€ MEHEE 4YeM 3a JBE HEeAEIM O Haudajla 3K3aMEHAllMOHHOM ceccuu. DK3aMeHbl
IIPUHUMAIOTCS TPENOIAaBATENSIMU, BEAYIIMMH JIEKIIMOHHBIE 3aHATHS. B 0TIEIbHBIX Cilydasx npu
0O0JIBIIOM KOJMYECTBE IPYIHI y OJHOTO JIEKTOpa WJIM MpU OOJBIIOW YUCIEHHOCTH TPYIIBI C
paspelieHust 3aBedyrouiero kadenpoil JomyckaeTcs IPHUBIEYEHHE B IOMOIIbL OCHOBHOMY
JIEKTOpY MpenoiaBaTeisi, IPOBOAUBIIETO MPAKTUUYECKHUE 3aHITUS B IPyIIax.

OK3aMeHbl TPOBOJATCA B YyCTHOM ¢opme. DK3aMeH MPOBOAUTCS TOJBKO TpHU
MPEIbSABICHUH CTYACHTOM 3a4€THOM KHMKKU U MPH YCJIOBHUU BBIIIOJHEHHUS BCEX KOHTPOJIBHBIX
MEpONPHUATHHA, MPETYCMOTPEHHBIX yUeOHBIM IJITAHOM U paboueil mporpamMmol Mo u3ydyaemoit
JUCIUIUINHE (CBEIEHUS (PUKCUPYIOTCS JOMYCKOM B AJIEKTpPOHHOW BeaoMocTH). CTyneHTaM Ha
9K3aMeHe INPEJOCTaBIsEeTCA MPaBO BHIOpaTh OAMH W3 OmiieToB. Bpemsi MOATOTOBKM K OTBETY
cocrapiusieT 30 munyT. [lo MCTeUEHUN YCTAaHOBIIEHHOTO BPEMEHU CTYAEHT JOJDKEH OTBETHTH Ha



BONPOCHl  JK3aMEHAllMOHHOro  Owmsera.  Pe3ynbraTel  9K3aMe€Ha  OLCHMBAIOTCA 110
4eThIpeX0aUIbHOM cucreme («OTIMYHOY, «XOpOLIO», «YZOBJICTBOPUTEIILHOY,
«HEYJIOBJIETBOPUTEIBHO») U 3aHOCATCS B 9K3aMEHAIIMOHHYIO BEJOMOCTb U 3a4ETHYIO KHIKKY. B
3a4ETHYIO KHUXKKY 3aHOCSATCS TOJIBKO IOJIOKUTEIIbHBIE OLICHKH.

Kpurepun oueHkun

OneHka «OTIIHYHO»:

— CHUCTEMaTH3UPOBaHHbIC, TTTyOOKHE M MOJHBIE 3HAHUS 110 BCEM pas3zeiaM JUCLUIUIMHBL,
a TaKk)Ke 10 OCHOBHBIM BOIIPOCaM, BBIXO/SAIINM 3a MPE/eIibl y4eOHOH MporpaMmBl;

— TOYHOE HCIOJb30BAHUE HAYYHOM TEPMHMHOJIOIMM CHCTEMaTH4YE€CKHM TI'PaMOTHOE H
JIOTUYECKH IPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— 0Oe3ylpeyHoe BiaJeHUE MHCTPYMEHTapueM Yy4yeOHOM JUCLMIUIMHBI, YMEHHE €ro
3 PEKTUBHO UCIIOJIF30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

— BBIpa)K€HHAasl CIIOCOOHOCTh CAMOCTOSITEIIbHO U TBOPUYECKH PEIlaTh CIIOKHBIE TPOOJIEMbI
Y HECTaHJApTHBIC CUTYyaLUH;

— 10JHOe U TIiuy0OKOoe YCBOGHME OCHOBHOM M JIONOJIHUTENBHOW JIMTEpaTyphl,
PEKOMEH1I0BaHHOM yueOHOM nporpaMMoi o AUCHUILINHE;

— YMEHHE OPHEHTHUPOBATHCS B TEOPUAX, KOHUEMNIMAX U HANPABICHUIX JUCLUUIUIMHBI U
J1laBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAy4YHbIC JOCTHKECHHUS IPYTUX JUCLUIUINH;

—TBOpUYECKasi CaMOCTOATENbHAs paboTa Ha NMPaKTHYECKUX/CEMHUHAPCKUX/Ia00paTOPHbIX
3aHATHUSIX, AKTUBHOE YYacTHE B TPYIIOBBIX OOCYXIEHMSX, BBICOKMH YPOBEHb KYJIbTYpPbI
VCIIOJIHEHUS 3aJJaHN;

— BBICOKMH YpPOBEHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIIETCHIINH.

Ouenka «xopouo»:

— JIOCTaTOYHO IIOJIHBIE U CUCTEMAaTU3UPOBAHHbBIC 3HAHUSA 110 JUCLIUILINHE;

— YMEHHME OpPHUEHTHUPOBATBCA B OCHOBHOM TEOPHSAX, KOHLENIMAX M HaIpPaBICHUSAX
JUCLUIUINHBI U JaBaThb UM KPUTUYECKYIO OLIEHKY;

— WCIOJB30BAHUE HAy4YHOU TEPMHMHOJIOTHH, JIMHTBUCTHYECKU U JIOTMYECKHU IPABHIIBHOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JieJaTh 000CHOBAHHBIE BBIBOIbI;

— BIIQJICHUE UHCTPYMEHTAPUEM 110 AUCLUIUIMHE, YMEHHUE €r0 UCII0Ib30BATh B IIOCTAHOBKE
U pelIeHUH HayYHBIX U Ipo(ecCHOHANbHBIX 3a/1ay;

— YCBOEHHE OCHOBHOM M JIOTIOJHUTEIBHOW JIMTEPaTyphbl, PEKOMEHIOBAaHHOW y4eOHOI
[IPOrpaMMOM 1O JUCLUIIIIUHE;

— caMocTofATeNbHas paboTa Ha MPAKTUYECKUX 3aHATHUSIX, y4dacTHE€ B TIpPYMIOBBIX
00CYX/IeHUSX, BBICOKUI ypOBEHb KyJIbTYphl HCTIOIHEHUS 3a/1aHUil;

— cpeaHuM ypoBeHb CGOPMUPOBAHHOCTH 3asBICHHBIX B palbouell mporpamme
KOMIIETECHIIUH.

OueHka «yA0BJIETBOPUTEIBHO»:

— JI0OCTATOYHbII MUHUMAaJIbHBIN 00beM 3HaAHUN MO AUCLUILIMHE,

— YCBOCHHE OCHOBHOM JIUTEPATypPhl, PEKOMEHI0OBAHHOW Y4EOHOU MTPOTrpaMMOii;

— YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHUAX, KOHLENIUAX U HAIPABICHUAX I10
JUCLHUIIJIMHE U 1aBaTh UM OLICHKY;

— WCIIOJb30BAHUE HAYYHOU TEPMHUHOJIOTMM, CTUIMCTHUYECKOE U JIOTUYECKOE U3JI0KECHUE
OTBETAa Ha BOMPOCHI, YMEHUE JIeTIaTh BHIBOBI 0€3 CYIIIECTBEHHBIX OIINOOK;

— BJIaJICHUE WHCTPYMEHTapHeM Y4eOHOM JMCUUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B
PELIEHNH TUIOBBIX 33/]1a4;

— YMEHHE 0]l PYKOBOJACTBOM IIPEIOAABATEINs pellaTh CTaHAAPTHBIE 3a1a4H;

— pabora 1moj; pyKoBOJCTBOM IpernojaBaTelisi Ha MPaKTUYECKUX 3aHATHUAX, JOMYCTUMBII
YPOBEHb KYJIbTYPbI UCIIOJTHEHUS 3a1aHUM;

— JIOCTaTOYHBI MUHUMAaJbHBIM YpOBEHb CHOPMHUPOBAHHOCTH 3asBJICHHBIX B padoueit
IIporpamme KOMIIETEHIIUHN.

OueHka «Hey10BJIETBOPUTEIBHO):



— (pparmMeHTapHBIC 3HAHMS 10 JUCLUIUINHE;

— OTKa3 OT OTBETA (BBINOJIHEHUS MMCbMEHHOM paboTh);

— 3HaHME OT/AEIbHBIX HCTOYHMKOB, PEKOMEHJIOBAHHBIX YueOHOH mporpamMmoi 110
JTUCLUTUINHE;

— HEyMEHHUE HCII0JIb30BaTh HAyYHYIO0 TEPMUHOJIOTHIO;

— HaJM4ue rpyObIX omInooK;

— HU3KHUM ypOBEHb KyJIbTYphl UCIIOJIHEHUS 3a/1aHuii;

—HU3KUH  ypoBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B pabodeld mporpamme
KOMIIETECHIINH.

Memoouueckue pekomenoauuu, onpeoenawujue nPoUeoypvl OUCHUBAHUA ONPOCa
(cemunapa, Konnokeuyma, codece006anus):

dopMa poBeACHUA— MMCbMEHHBIN OIIPOC.

JmurensHOCTh onpoca — 60 MUHYT.

Kpurtepun onenkmn:

- OLIEHKA «3a4YTEeHO0» BBICTABIISIETCS 3a: YMEHUE H3BJIEKAaTh OCHOBHYIO, IMOJHYIO M
HEOO0X0IMMYI0 MH(POPMALIMIO U3 MPOHACHHOTO Ha JIGKIMOHHBIX 3aHATHUAX MaTephaia, yMEHUe
YUTaTh U IOHUMATh TEKCTHI [10 CHEIUATBbHOCTH

- OLeHKAa «He 3a4YTEeHO0» BBICTABIIECTCA 3a: OTCYTCTBHE HAaBBIKOB H3YYaloILEro,
IPOCMOTPOBOTO ¥  IOMCKOBOTO YTEHHS, HEYMEHHE OINepupoBaTh MNpodheCcCHOHATBHO-
OpPUEHTUPOBAHHOM JIUTEPATYPhl, OTCYTCTBUE IOHUMAHUS POIIEHHOr0 MaTepHaia.

Memoouueckue  pexomenoayuu,  onpeoenarwwiue - NPoueoypvl - OUCHUBAHUA
KOHMPONbHBIX padom:

KomnoneHTOM TekyIiero KOHTpoJIs 1Mo auciuriuinie «JuddepeHnuanbapie ypaBHEHUS
SBJISIIOTCSL JIBE€ KOHTPOJIbHBIE PAa0OThl B BHUJAE€ NMUCHBMEHHOIO pEIIEHUs] KOMIUJIEKCHBIX 3ajad,
IpeyCMAaTPUBAIOLIMX TMPUMEHEHHE 3HAaHUM, OCBOEHHBIX IpPH MPOpadOTKE MPAKTHUUECKOTO
MaTepuaia.

Ha xoHTponpHOW paboTe KaxaoMy CTYAEHTY JAaeTcs HECKOJIbKO KOMIUIEKCHBIX 3ajad.
MakcuManabHOE KOJMYECTBO OalllIoB, KOTOpOE CTYAEHThl MOTYT MOJYYHUTh 3a IpaBHIBHOE
pelIeHre KOMIUIEKCHBIX 33/1a4 Ha KOHTPOJIbHOU padoTe, cocTaBisieT 5 6aioB.

Crynenu Bun 3aganus KonnuecTtso
YpOBHE#H OaoB
OCBOEHHUS
KOMIETECHIINI
[Toporosslii KonTponbnas pabora Nel (HaumeHOBaHME) 5-8

KonTponbnas padota Ne2
KonTtposnbHast pabota Ne3

bazosslit Kontponsnas padora Nel 9-12
KonTponbnas padota Ne2
KonTtposnbHast pabota Ne3

[Tponsunyteiit | KontponbsHas padora Nel 13-15
KonrtponsHas pabora Ne2
KonTponbnas paborta Ne3

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIHbHOM Y4YeOHOM JHUTEpPaTypbl,

HEO00X0IUMOM AJI OCBOCHUSA JUCIHMILINHBI
5.1 OcHoBHasi 1UTEpaTypa:




1. ®umunmon, Amnekceit demopoBuu. Baemenue B Teopuio auddepeHIHATBHBIX
ypaBHeHmi [Tekct] : yueOHMK a7 cTyAeHToB By30B / A. @. @wiunnos. - Uzna. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : mi. - (Knaccuueckuii yaeouuk MI'Y). - bubmuorp.: c. 234-
236. - ISBN 9785484011063 : 242.65.

2. JXKabko, A.Il. luddepeHnuanbHble ypaBHEHHUS M YCTOMYMBOCTH [DIJIEKTPOHHBIN
pecype] : yueb. / A.Il. XKabko, E.JI. Koruna, O.H. YmkoBa. — DnekrpoH. naH. — CaHKT-
[TerepOypr : Jlanb, 2015. — 320 ¢. — Pexxum noctyma: https://e.lanbook.com/book/60651.

3. Tpenorun, B.A. YpaBHeHHs B 4YacCTHBIX NPOU3BOJAHBIX [DIEKTPOHHBIM pecypc] :
yueObnoe mocobue / B.A. Tpenormn, U.C. Henoceknna. — DnekTpoH. mgaH. — Mocksa :
Ouzmariur, 2013. — 228 ¢. — Pexxum goctymna: https://e.lanbook.com/book/59744.

4. EnpuioB, A.A. Jluddepennuansubie ypaBHeHUs : ydeOHoe mocobue / A.A. Enbos,
T.A. EnpuoBa ; MunucrepctBo obOpas3oBanus u Hayku Poccuiickoit ®denepaunn, Tomckuit
I'ocynapcrBennsiii YauBepcutetr Cuctem Ynpasnenus u Paguosnexkrponuku (TYCVYP). - Tomck
: Omp Kontent, 2013. - 197 c. : un. - bubmumorp.: ¢.89-90. - ISBN 978-5-4332-0128-6 ; To xe
[Dnexrponnsrii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=480606

5. 3aiiues, B.®. /luddepennmanbapie ypaBHEHHS (CTPYKTypHasi TEOPHs) [ DIEKTPOHHBIH
pecypc] : yue6. mocobue / B.®. 3aiiues, JI.B. Jlunuyk, A.B. ®1eroHToB. — DIEKTPOH. IaH. —
Cankr-IlerepOypr : Jlan, 2017. — 500 c¢. —  Pexum  pocryna:
https://e.lanbook.com/book/91888.

JI1st OCBOEHMS TUCUUILIMHBI MHBAJIUJAMU U JIMIIAMHU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
37I0POBbSI MMEIOTCA H3JaHUS B AJICKTPOHHOM BHUJEC B JJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMAX
«Jlanb» u «¥Opaiit».

5.2 JlonotHUTe/IbHASI JINTEPaTypa:

1. COopHUK 33724 110 BEICIICH MaTeMaTHKE ¢ KOHTPOJIbHBIMU pabotamu [Tekcr] : 2 Kypc
. pAOBl M MHTETpalibl, BEKTOPHBIM M KOMIUIEKCHBIN aHanu3, AuQQepeHuanbHble ypaBHEHUS,
Teopust BeposTHocTel, omepanmnonnoe wucumciaenne / K. H. Jlymry, B. II. Hopun, M. T.
[Tucemennsii, 10. A. llleBuenko ; mox pen. C. H. ®eauna. - 7-e uzn. - Mocksa : Aipuc-mipecc,
2011. - 590 c. - (Breicuiee oopazosanue). - ISBN 9785811240746 : 248.87.

2. KpacnoB, Muxaun JleontbeBuu. OOBbIKHOBEHHbIE TU(EpeHIaTbHbIE YPABHEHUS:
3a/1a4d U TPUMEPHI ¢ MOAPOOHBIMH pemeHusiMu [Teker] : yueOHOe TocoOue Il CTYJACHTOB
BTy30B / M. JI. KpacHoB, A. 1. Kucenes, I'. . Makapenko. - Uzn. 7-e. - M. : URSS :
[JIUBPOKOM], 2009. - 253 c. : un. - (Bes Beicimas marematmka B 3amadax). - ISBN
9785397002066 : 177.00.

3. Onscrombu, JleB OpnectoBuu. [luddepennunansupie ypaBHeHus [Tekcr]
[BEJIMKOJIETTHOE U3JI0’KEHHE TeopeThyeckoro Matepuaina ; 150 moapoOGHO peleHHbIX TPUMEPOB ;
200 3aga4 pa3HOTo YPOBHS CIIOKHOCTH C OTBETaMH| : y4eOHUK Ui Pu3. U pu3.-MaTeM. pak. yH-
toB / JI. D. Onbcroneu. - M3a. 6-e. - M. : [KomKnura] : URSS, 2006. - 309 c. - (Knaccuueckuii
yuebnuk MI'Y). - bubmmorp.: c. 306. - ISBN 5484004098.

4. luddepeHumanbible ¥ UHTETpalbHbIE ypaBHEHMs, BapUallMOHHOE HCYMCICHUE B
npuMmepax u 3anavax [Tekct] : [mocobue] / A. b. Bacunbena, I'. H. Mensenes, H. A. Tuxonos,
T. A. Ypasrunpauna. - [2-e u3a., uctp.]. - M. : ©USMATIIUT , 2005. - 429 c. - (Kypc BbIcmIei
MaTeMaTHKHd W Matematndeckodl ¢usumku ; Bem. 10). - buGmmorp. : c. 428-429. - ISBN
5922106287 : 245.20.

5. Tuxonos, Annpeit Hukonaesuu. [Auddepenunanbusie ypaBHeHus [TekcT] : yueOHUK
st ctyaeHToB By30B / A. H. TuxonoB, A. b. Bacunsesa, A. I'. CBemrnukoB ; nmox pea. A. H.
TuxonoBa, B. A. Unbuna, A. I'. CBemnukoBa ; [Mock. roc. yu-T uMm. M. B. Jlomonocoga]. - U3x.
4-¢, crep. - M. : DUSMATIIUT, 2005. - 253 c. - (Kypc BbICIIE MaTeMaTUKH U MaTEeMaTHYECKOM
¢u3uky ; Bem. 6) (Knaccndyecknii yHHBEPCHTETCKHH y4eOHHK). - bubmmorp.: ¢. 249-250. - ISBN
592210277X. - ISBN 592210134X : 122.80.



6. uddepenunanbHple ¥ HUHTErpajbHbIE YpaBHEHHS, BAapUAIMOHHOE HCYHUCIIEHUE B
npumepax u 3amadax [Texcr] / A. b. BacunweBa, I. H. Mensene, H. A. Tuxonos, T. A.
VYpasruipauna ; [mox pen. A. H. TuxonoBa, B. A. Wnbuna, A. I'. CemnukoBal. - M. :
OU3SMATIINT, 2003. - 431 c. : un. - (Kypc BpiciIel MaTeMaTUKH U MaTeMaTU4YeCKON (DU3HKH.
Beim. 10). - bubnuorp. : c. 430-431. - ISBN 5922102761 : 260.00.

7. IlerpoBckuii, HWBan [I'eoprueBuy. Jlekuuu 1m0 TEOpUHM  OOBIKHOBEHHBIX
nuddepeHnrabHbBIX ypaBHeHHH [TekcT] : yueOHUK 11 MexaHuko-mar. ¢ak. yH-toB / U. T.
[TeTpoBckmii. - U3n. 6-e, crep. - M. : [Eguropuman YPCC], 2003. - 272 c. : un. - ISBN
5354001838 : 109/00.

8. Pomanko, Bacwmii KupwmioBuu. Kypc muddepeHunanbHbIX ypaBHEHHH |
BapHallMOHHOT0 ucuucienus [TekcT] : yueGHoe nmocobue A CTyAeHTOB (u3.-Mat. crell. By30B /
B. K. Pomanko. - 2-¢ ma. - M. ; CII6. : ®USMATIIUT : Jlabopatopusi ba3oBeix 3HaHWMiA :
Hesckuii JInanekrt , 2002. - 344 c. - (Marematuka) (Texauueckuii yHUBEepCcHUTET). - bubmuorp. :
c. 341-342. - ISBN 5932080973 : 199.00.

9. [IlanteneeB, Amnapeit BnagumupoBud. OObikHOBeHHBIE AuddepeHIInaIbHbIe
ypaBHEHHS B mpuMepax u 3amadax [Tekcr] : ydyeOHOe mocoOue sl CTy/IeHTOB BTy30B / A. B.
[TanTeneeB, A. C. SlkumoBa, A. B. bocoB. - M. : Beicmas mxkozna, 2001. - 376¢. : wi. -
(ITpuknagrass maremaruka st BTY3o0B). - bubmuorp.: c. 371-373. - ISBN 5060041344 :
123.00.

10. bubuxos, HI.H. Kypc o0oObikHOBeHHBIX 1u(depeHIaTbHbIX YpPaBHEHUH
[DnexTpoHHBIH pecypce] : yuel. mocodbue — DnekTpoH. gaH. — Cankr-IletepOypr : Jlanb, 2011.
— 304 c. — Pexwum noctyma: https://e.lanbook.com/book/1542.

11. [IpakTukyM M WHAMBUAYAJIbHBIE 33/laHUs N0 OOBIKHOBEHHBIM IUD(epeHIInaIbHBIM
YpaBHEHUSM (THUIIOBBIC pacyueThl) [DIIeKTpOHHBIN pecypc] : yued. mocobue / B.A. bomotiok [n
ap.]. — OnextpoH. naH. — Cankr-IletepOypr : Jlans, 2014. — 224 c. — Pexum pgocrymna:
https://e.lanbook.com/book/51934.

12. Xennep, B.K. OOGbikHOBeHHBbIE AuQdepeHrnaibHble YpaBHEHUs, BapUallMOHHOE
WCYHCIICHUE, OCHOBBI CIICIUANbHBIX (DYHKIUNA W HMHTETPATBHBIX YPaBHCHUU [DJIEKTPOHHBIN
pecypc] : yueb. mocobue / B.K. Xennep, T.C. benozeposa, M.B. Xennep. — D1eKTpoH. AaH. —
Cankr-IlerepOypr : Jlan, 2017. — 320 ¢ —  Pexum  gocryna:
https://e.lanbook.com/book/96873.

13. Tlerpymxo, .M. Kypc Breiciieit maremaruku. MHTErpansHoe ucuncienue. OyHKum
HECKOJNIbKUX mepeMeHHbIX. [uddepeHnuansupie ypaBHeHHs. JlekuMM #  NPaKTUKyM
[DnexkTpoHHbIN pecypce] : yuebd. mocodue — DnektpoH. gaH. — Caunkrt-IlerepOypr : Jlans, 2008.
— 608 c. — Pexxum moctymna: https://e.lanbook.com/book/306.

5.3. Illepuoanyeckne U31aHNUS:
1.
2.

6. Meroanueckue ykKazaHusi [JIA O0y4alOIIUXCA MO OCBOEHHIO

AUCIHUILIHHBI

ITo xypcy npemaycMOTpPEHO IpOBEACHUE JEKIMOHHBIX 3aHATHI, Ha KOTOPBIX JaeTcs
OCHOBHOM TEOPETHUYECKHI MaTepual, JT1adOpaTOPHBIX 3aHATHH, MO3BOJSIIOMINX CTYIACHTAM B
IIOJTHOM Mepe O3HAKOMHUTbCA C MOHATHEM AuddepeHlnanbHbIX YpaBHEHHM M OCBOMTHCS B
pEIICHUH PAKTUIECKUX 3a]1aY.

BaxuelmuM 3TanmoM Kypca SBISIETCS caMOCTOsiTeNlbHas paboTa 1O JAMCLUUIUIMHE
«Inddepennmanbrbie U pa3HOCTHBIE YPABHEHUSD.

Llenpto camocTosTenbHOW paboThl  OakanaBpa SIBIAETCS  yIIIyOJieHHE  3HAHMIA,
MIOJTYYCHHBIX B PE3YJIbTaTe ayIUTOPHBIX 3aHATHIA. BrIpaOaThIBaroTCS HABBIKA CAMOCTOSTEITLHON
paboThl. 3aKPEIUIAIOTCS OIBIT U 3HAHUS, TOJyYEHHBIE BO BPEeMs JIaOOPATOPHBIX 3aHATHH.



CamocrosTenbHass pab0oTa CTYyIEHTOB B XOA€ W3Y4YCHHs AUCIUIUIMHBI COCTOHWT B
BHITIOTHEHUH  WHAMBHIYAIbHBIX  3aJaHMil, 3aJaBacMbIX  IPEMoAaBaTeNeM,  BEIyIIUM
1abopaToOpHbIC 3aHATHSI, MOJATOTOBKH TEOPETUYECKOTO MaTepualia K JabOpaTOPHBIM 3aHSTHSIM,
HAa OCHOBE KOHCIIEKTOB JICKIIMA W Y4eOHOH IMTEpaTyphl, COTIACHO KAJCHIAPHOMY IUIaHY U
MOJrOTOBKH TEOPETUYECKOT0 MaTepuayia K TECTOBOMY OIPOCY, 3a4eTy M IK3aMEHY, COTJIaCHO
BOIIPOCAM K 9K3aMEHY.

VYka3zanusi mo opopMIICHHIO padoT:

- paboTa Ha ITa0OPATOPHBIX 3AHATHSAX W KOHCIEKTHI JICKIMHA MOTYT BBIONHSITHCS Ha
OTJENIbHBIX JIUCTAX MO0 HEMOCPEICTBECHHO B paboueii TeTpay;

- ohopMIICHIE UHIUBUIYATbHBIX 33JaHUN KEIIATEIbHO Ha OTACIBHBIX JIUCTAX.

[IpoBepka WHIMBUAYAIBHBIX 3aJaHWl 10 TeMaM, pa300paHHBIM Ha JIA0OPATOPHBIX
3aHATHUSAX, OCYILECTBIISICTCS Yepe3 HEACTI0 Ha TEKYIEM JJab0paTOPHOM 3aHSITHH, JTUOO B TEUCHHUE
HEJICJH TI0CIIe ATOTO 3aHATHS HA KOHCYJIbTAIINH.

Jlis pa3bsCHEHUS HETOHSATHBIX BOIPOCOB JIEKTOPOM M AaCCHCTEHTOM €XKCHEICIBHO
MIPOBOJISATCSI KOHCYJIBTAIIUH, O BPEMEHU KOTOPBIX TPYIIIBI U3BEIIAIOTCS 3apaHee.

B ocBoeHMH IUCHMITIMHBI MHBIWIAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHass paboTa (KOHCYJbTAIlMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepuaa.

WunuBuayanbHble KOHCYJIbTALlMM 10 TPEAMETY SBISIOTCA BaXXHBIM  (PaKkTOpoM,
CHOCOOCTBYIOLIMM MHAWBUIYAIN3aLUU OOYUYE€HUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXJly I[pernojaBaTesieM W o00yd4arollMMcs HHBAJIWJIOM WM JMIOM C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

/. IlepeyeHb WHG(POPMANMOHHBIX TEXHOJIOIWH, MCHOJb3yeMbIX MPH

OCyHIE€CTBJICHUN Oﬁpa3OBaTeJIbHOFO nmpomoecca 1mo JTMCHMILIMHE
7.1 IlepeyeHb HUHPOPMAMOHHO-KOMMYHUKAUMOHHBIX TEXHOJIOTHH

HH(bOpMaHHOHHO-KOMMYHI/IKaIII/IOHHBIG TCXHOJIOTMH HE MPECAYCMOTPCHBI.

7.2 TlepeyeHb JMIEH3HUOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 NMPOrPAMMHOIO
obecneyeHns

[TporpammHOe oOecrieueHre HEe MPETyCMOTPEHO.

7.3 IlepeyeHb cOBpeMeHHBIX NMPO(ecCHOHANBHBIX 023 JaHHBIX U MH(POPMALMOHHBIX
CIIPaBOYHBIX CHCTEM

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

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

3. DnektpoHHass OuOnuoreyHas cucrema «YHuepcuterckas Oubnmoreka ONLINE»
(http://www.biblioclub.ru)

8. MatepuajbHO-TEXHHYECKOE o0ecneyeHue 1Mo JUCIHUIINHE

HaummeHoBaHue yqe6H0171 ayaJuTOpUH, €€ OCHAILICHHOCTD

Ne Bun pabor
000py/IOBaHUEM U TEXHHUYECKUMU CPeICTBaMHU O0yUeHHUs

1. JlexuonHble 3aHATHA | JIGKIIMOHHAs ayAWTOpUs, OCHAIEHHAas MpPe3eHTAlUOHHON
TEXHUKON (ITPOEKTOp, IKpaH, HOYTOYK) U COOTBETCTBYIOLIUM
nporpaMMHbIM obecriedenueM (I10): A305.

2. JlabopaTopHbIe AyauTopusi, OCHallleHHas y4eOHOU MeOenblo (CTOJbI, CTYIIbs),
3aHATHS COOTBETCTBYIOLIEH KOJIMYECTBY CTYJIeHTOB: 133.



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

I'pynnoseie Aynutopus A305.

(MHIUBHUTYaTbHBIC)

KOHCYJIbTaIlHH

Texkymuii  KOHTpOJIb, | Aynutopus A30S.

IPOMEXKYTOUHAs

aTTecTalus

CamocrosTenbHas Kabuner s caMoCTOSATENbHONW pa®OThI, OCHAIICHHBIN
pabora KOMIIBIOTEPHONH TEXHHMKOW C BO3MOXHOCTBHIO MOAKIIOUYEHUS K

cetu «MHTEpHET», NPOrpaMMON 3KPaHHOIO YBEIWYEHUA U
00€CIEeUYeHHbIN JOCTYIIOM B 3JEKTPOHHYI HH(OPMaIOHHO-
o0Opa3oBarelibHYI0 cpeary yHuBepcutera: 102a




