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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

]_IGJIBIO npenoaaBanvsad AUCHUIUIMHBI ABJIACTCA O3HAKOMIICHHC cnymaTeneﬁ C UaACsIMHU U
METOJaMH  TEOpUHM  OOBIKHOBEHHBIX  auddepeHIManbHbIX  ypaBHeHHMH. JlucuuruimHa
"Nupdepenunanbupie  ypaBHeHHs"  coieiicTByeT — (yHIaMeHTanu3amuu  oOpa3oBaHUS,
(GOpPMUPOBAHUIO KYyJIBTYphl AHAJMTUYECKUX BBIYMCICHUH B paMKax NUKIA aHATUTUYECKUX
JUCIUITIINH.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Hucuumnuna «/Juddepennmanbupie ypaBHEHUS» OTHOCUTCA K 00s3aTelIbHON dYacTu
o0pa3zoBaTesibHOM MpPOrpaMMbl M BXOAUT B MoAyidb «Maremartuka |I». Hucuunnuna
«duddepennmanpuple ypaBHEHHs» BXOAUT B LUK JUCIHHIUIMH, KOTOpble OOECHEYHUBAIOT
OBJIAJICHUE AHAIUTUYECKUMH M YHUCICHHBIMH METOJAMH, HEOOXOAUMBIMU JUIsl MOJATOTOBKH
crienuanucra-matemMaTuka. OHa OCHOBBIBA€TCS HA 3HAHUAX, MOJYYEHHBIX CIYLIATENISIMU IpU
M3Yy4eHUHU aucuuIviMH "MaremaTuueckuil aHanus", "Anredpa". 3HaHUS U HaBBIKH, [10JIyYE€HHBIE
npu u3ydeHun aucuuruinibl "{uddepennuansupie ypaBHEHU ", UCIONIB3YIOTCS TPU U3YYCHHUH
o01enpogecCHOHAIBHBIX AUCHUIUIMH "MeToasl BeuuciaeHui", "YpaBHEeHUs] MaTeMaTHYECKON
buzukn", pana cnenuanbHbIX AUCHUIUINH, a TAKXKe MPHU BHIMOJIHEHUN KYPCOBBIX U JAUITIOMHBIX
paboT, CBSI3aHHBIX C MATEMAaTUYECKUM MOJEIMPOBAHUEM U JUHAMUYECKUMHU CUCTEMaMHU.

3. [Inanupyemble pe3y/bTaThl 00y4eHHs 110 AUCHHUILIMHE, COOTHECEHHBIE ¢ IUIAHNPYeMbIMH
pe3yJbTaTaMHi OCBOCHHS 00pPa30BaTeIbHOI IPOrPaMMBbl

[Tpomecc u3ydeHUs TUCIUILUIMHBI HANIPaBIIeH Ha ()OPMUPOBAHUE CIICAYIOIINX JIEMEHTOB
komneTeHmii B coorBerctBuu ¢ ®I'OC BO, OOII BO u npuobpeTenus cleAyomux 3HaHuMH,
YMEHMM, HAaBBIKOB U (MJIM) OTIbITA EATEIbHOCTH:

®opmupyemas Nuaukarop nocTuskeHust Ilepeyenn
KOMIIeTeH LM KOMIEeTeHLM I IJIAHUPYEMBbIX Pe3yJIbTaToOB
(ko u opMyJIMpPOBKA) (xoa u popMyJIMpOBKA) o0y4eHuUs1

YHuBepcajibHble KOMIIETeHIMHU

YK-1 HN-YK-1.2

Crnioco0OeH ocyIecTBISATh YMeeT COOTHOCHUTD
MTOHMCK, KPUTHUECKUN Pa3HOPO/IHBIE ABJICHUS U
aHaJIN3 U CHUHTE3 CHUCTEMAaTHU3UPOBAThH UX B
nHGOpPMAaLIUH, IPUMEHATE | pPaMKax NW30paHHbBIX BHIOB
CUCTEMHBIH MMOAXO0 IS npodeccuoHaANEHON
peIlIeHNs] TOCTaBICHHBIX JeSTeNbHOCTH

3aj1a4

3HaTh:

- OCHOBHBIE METOJIbl HHTETPUPOBAHHS
I depeHInaNbHBIX ypaBHEHUH.
Ymersn:

- IPUMEHSTH OCHOBHBIE METOIbI
UHTETPUPOBaHUs T PepeHINATEHBIX
YpaBHEHUH [T PELICHUS IPAKTHYECKUX
3ajad.

Bnagers HaBbIKaAMM:

- IOCTPOCHHUSI MaTEMATUIECKUX
MoJIeJIed IPUKIIAJAHBIX 3a1ad,
OMUCHIBAEMBIX A epeHIHaTbHBIMU

(hyHIaMeHTaILHBIC 3HAHUS
B 00acTu

(11n) ecTEeCTBEHHBIX HAYK

ypaBHEHUSMH
Oo6uenpodgeccuoHaIbHbIE KOMIIETEHITUT

OIIK-1 H-OIK-1.1 3HaTh:

CrniocobeH Obnanaer 6a30BBIMU - TEOPEMBI CYLIECTBOBAHUS PEILICHUN
KOHCYJIbTUPOBATh U 3HAHUSMH, TOJYYCHHBIMU B | HA4aJIbHOH 3aa4H;

MCIIOJIhb30BaTh 00JIaCTH MATEMAaTHYECKUX U | - TEOPEMBI O HEMPEPBHIBHOM

3aBUCHMOCTH PEILEHUI OT Ha4aJIbHBIX
YCJIIOBHH U ITAPaMETPOB;




MaTEeMaTHYECKOTO aHAJIH3a,
KOMIUIEKCHOTO U
(YHKIMOHATBHOTO
aHaym3a, anreOpsl,
AHAJTUTHYECKOU
reOMETpHH,

g hepeHInaTbHON
TCOMETPHHU U TOMIOJIOTHH,
mudpepeHImaTbHBIX

- 001IHE CBOMCTBA ITMHEWHBIX CUCTEM
nubdepeHInaNTbHBIX YPaBHCHHIA,

- TeOpeMbl 00 YCTOHYMBOCTH 110
MEPBOMY MPHUOIHKECHHUIO.

Ymern:

- peuiarh JIMHEHHbIE
muddepeHInanbHbIe YPAaBHEHHUS C
MOCTOSIHHBIMHU KO3 QHULIMEHTAMH;

- HCCIIEA0BAaTh YCTOMYHUBOCTD PEILICHUN

YpaBHEHUH, TUCKPETHON TaKUX YPaBHEHUU.

H-OIIK-1.2

VYMeeT UCIT0JIb30BaTh
0a30BbIE 3HAHU,
MOJTyYEHHBIC B 00JIaCTH
MaTeMaTHYECKUX U (VTN )
€CTECTBEHHBIX HAYK, B

YMmeTn:

- mudepeHIPOBATE PEIICHHUS 10
HaYaJIbHBIM yCIIOBHSIM U TTapaMeTpaM.
Biaaerh HaBBIKAMMU:

- Ka4E€CTBEHHOI'O MCCIICOBAHMS
JIMHCHHBIX M HEJIMHCHHBIX

MaTeMaTHUKHU 1
MaTeMaTHIeCKOM JTOTHUKH,
TEOPUU BEPOSITHOCTEMH,
MaTeMaTUYeCKON
CTaTHCTUKHU U CITy4YaiHBIX
MIPOIIECCOB, YMCICHHBIX

METOJIOB, TEOPETHUUECKOM npodeccnoHanbHON nuddepeHInanbHbIX ypaBHEHUH
MCEXaHUKHU B ACATCIIBbHOCTU

npoeccnoHaIbHON

JeSITEIBHOCTH

4. O0beM, CTPYKTYpa U coJep:KaHue TUCHUTLIUHBI

OO01mmas Tpy10eMKOCTh TUCIUTUIMHBI COCTABIISCT 6 3a4eTHBIX eIUHUIIBI, 216 akal. 9acos.

Ne Tembl (pa3aesnl) Buapl yueOHbIX 3aHATHIA, DopMBbI TEKYLIET0
n/n AUCHMIIIMHBI, BKJIIOYASl CAMOCTOSITEIbHYIO0 KOHTPOJIs
HX cofep:KaHue padoTy CTYAeHTOB, ycneBaeMocTH
U UX TPYA0EeMKOCTh
(B akageMHYeCKHUX 4acax) ®Dopma
KonrakrHasi padora TPOMEKYTOHOH
aTTecTaluu

(no cemecmpam)

Cemectp

JICKIIUU
MPaKTHYECKUE
nabopaTopHbIe
KOHCYJIbTAIlu{

ATTECCTALlMOHHBIC
HCIIBITAHUS
CaMOCTOSITeIbHAS
pabora

1 |[IpenBaputenbHbIE CBEACHUS
U3 anreOpsl U
MaTeMaTHYeCKOI0 aHaJIN3a.
Hopwme! BekTopos 1 matpuil. | 3 2 1 1
[TpuHIMT CKUMAOIINX
otoOpaxenuid. Teopema
Apriena.

2 |llonsitue
IuQQepeHInanTEHOro
ypaBHEHUS; TIOJIE
HaIpaBJICHUH; PEIICHUS; 3 2 1 2
WHTETpAIbHBIE KPUBBIC;
BEKTOpHOE 10J€e; Ppa3oBbie

KpHBBIE.
3 |31eMeHTapHBIC METO/IBI Kontponbnas  pabota
MHTETPUPOBAHUS: YpaBHEHHS | 3 2 2 2 2 |Nel

C pasgCJaArOIINMMHUCS




MIEPEMEHHBIMY, OJHOPOHBIE
YpaBHEHUS, YDaBHEHUS B
noJHbeIX Aud depeHnuanax,
UHTEIPUPYIOLIUI
MHOKHUTEIh, TUHECHHOS
YpaBHEHUE, ypaBHEHUS
bepuymiu u Pukkaru.

JIuneiinbie
nuddepeHnnaIbLHbIC
ypaBHEHUS IEPBOTO
nopsinka. CyiecTBOBaHUE U
€IMHCTBEHHOCTh PEIICHUS
3agaun Ko mist
OJIHOPOJIHOT'O YpaBHEHHUS.
Heonnoponnoe ypaBHeHue.
Tlepuonuueckue pernieHus
OJITHOPOJIHOTO U
HEOJHOPOJHOT0 YPaBHEHUN
C IepUOTNIECKIMHI
Kod(pUIMEHTaMU.

JIuHeitHOe 0JIHOpOIHOE
ypaBHEHHUE N-TO MOPSIKA C
MOCTOSIHHBIMH
koddpurmenTamu.
Ctpykrypa o0I1ero
peuieHus. Beinenenue
BEILECTBEHHBIX PEIICHUMN.

JIuHeitHOe HEOTHOPOAHOE
ypaBHEHHUE N-TO TOPSIKA C
MTOCTOSTHHBIMHU
koddunmenTamu.
®ynkuua Komm. Pemenne
HEOJTHOPOJTHBIX YPaBHEHUHN
CO cHelUalbHON IpaBon
YacThIO.

Teopema cyniecTBOBaHUS U
€MHCTBEHHOCTH PEIICHUS
3amaun Komru u1st cucTeMebl
JIMTHEWHBIX

g hepeHInanbHBIX
ypaBHEHUI epBOTO
MOPSIIKA.

OG6miee pereHue THHEHHON
OJTHOPOJTHOM CHCTEMBI C
MOCTOSIHHBIMH

ko urmenTamu.

Oo1ee perenne JTMHEHHON
HEOJHOPOJHOI CUCTEMBI C
MTOCTOSTHHBIMU

KO3 GUIMEHTaMU.

10

MartpuuHast SKCIIOHEHTa.
CrpyKTypa pelieHuit
CUCTEMBI C ITOCTOSTHHBIMHU
koadpurmentamu. OrieHKa
MaTPUYHON 3KCIIOHEHTBHI.
IloBenenue pemeHuii npu
00X BpEMEHAX.

KonTponbHas
Ne2

pabora




11

OyHnaMeHTaNbHas MaTpULa
CHCTEMBI C [IEPEMEHHBIMU
ko3 punmentamu. dop-
Mmyna OcTporpaackoro-
JlnyBuis.

12

JIluneliHble cUCTEMBI C
MIEPUOANMYCCKUMU
koa(duimenTamu. Teopembl
JlsmynoBa u ®@noke. Obmiee
pelieHue JTMHEeHHON
OJHOPOJHOM CUCTEMBI C
MIEPUOANIECKUMHU
KodpurmeHTamm.

0,5

33,5

JK3aMeH

Hroro 3a 3 cemecTp
108 yacoB

16

0,5

53,5

13

TeopeMbl CylIeCTBOBaHUS U
€IMHCTBEHHOCTH PEIICHUS
3amagu Ko mist cucTeMbl
HEJIMHEHHBIX

g depeHInaTbHBIX
YPAaBHEHUI IIEPBOTO
TOPSIIKA.

14

HenpepriBHas 3aBUCHUMOCTh
peleHuit

T epeHInaATBEHBIX
YpaBHEHUH OT HaYaJIbHBIX
YCIIOBHH.
Hduddepenuupyemoctsb
peLIeHuil 0 Ha4aJIbHBIM
YCIOBHSIM. YPaBHEHUS B
BapHaLUAX.

15

HenpepriBHas 3aBUCHMOCTD
pereHuit

g hepeHInanbHBIX
YPAaBHEHUI OT IIapaMETPOB,
BXOJSIINX B IIPaBbIe YaCTH,
nmud hepeHInpyeMoCTh TIo
napamerpam. Merox Majoro
napamerpa.

16

[IponomxeHue peleHui.
Henponomkaemble perieHus.

17

Y CcTOHYMBOCTD PELICHUM.
VY CcTONYNBOCTD B JIMHEUHEBIX
cucTeMax

18

Bropoii metop JlsmyHoBa.
Oyukuuu JlsamyHosa.
Teopemsl JIssmyHoBa 06
YCTOMUYMUBOCTHU U
ACUMIITOTUYECKOM
ycToiunBocTH. Teopema
YeraeBa 0 HEYCTOWUMBOCTH.
ITocTpoenune GyHKIHIA
JlsmyHoBa 1St TMHEWHBIX
CUCTEM C IIOCTOSIHHBIMU
ko3¢ punmenTamu.




19 |Teopems JIssmynoBa 06
YCTOHYHMBOCTH I10 IIEPBOMY 4 2 4
NPUOTMKEHHIO.

20 |YcTOWYHBOCTH
MHorowieHoB. Kpurepuit
Payca - 'ypsuria. 4 2 4
YacTOoTHBII KpUTEpUI
Muxaitnosa.

21 |ABTOHOMHEBIC CUCTEMBI
mddepeHInaTbHBIX
ypaBHeHHil. CBOICTBA
TPaeKTOPU aBTOHOMHBIX
cucreM. KauecTBeHHBII
aHaJN3 MOBEICHU PEIICHUI
ABTOHOMHBIX
mddepeHnInaTbHBIX
YpaBHEHUI IIEPBOTO
NopsIIIKA.

22 |dazoBast IIIOCKOCTh
JIMHENHOU 1ByMEpHOU
ABTOHOMHOW CHCTEMBI. 4 4 4
Knaccuduxaryst ocoobix
TOYEK.

23 |KpaeBsie 3agaun ams
JIMHEHHBIX YPaBHEHUM
BTOPOTO MOPSJIKA. 4 2 2 6
CoOcTBEeHHBIE 3HAYCHHS U
COOCTBEHHBIE (PYHKITHH.

2 |05 | 335 |9k3amen
Hroro 3a 4 cemecTp 32 6 |05 69,5
108 yacos

HUTOIrO 64 | 16 12 | 1 | 123

5. Oﬁpa30BaTeJIbHBIe TEXHOJOI'MH, B TOM YHUCIE€ TEXHOJOIMH 3JICKTPOHHOIO oﬁyqe}mﬂ u
AUCTAHIIHOHHBIC oﬁpasonaTeanble TEXHOJOIMH, MCHOJb3yEMbI€ IPH OCYIIECTBJICHUU
06pa30BaTeJII)HOF0 npoumecca mo JTMCHUMIJIMHE

B npouiecce 00yueHust HCMOIB3YIOTCS cleAytole o0pa3oBaTebHbIe TEXHOJIOTUU:

AKafeMHYecKasi JIeKIUsl C JJIeMEHTaMH JIeKHHMH-0eceAbl — IIOCIEJ0BATEIbHOE
U3JI0’)KEHUE MaTepuasa, OCyIIEeCTBIsIEMOE IPENMYILECTBEHHO B BI/I€ MOHOJIOTA MPENoAaBaTessl.
OneMeHThl JIeKIMu-Oecenbl 00eCneunBalOT KOHTAKT IpenojaBaress ¢ ayJuTopueHd, 4To
MO3BOJISIET IPUBJIEKaTh BHUMAHUE CTYJIEHTOB K Han0oJee BaKHbIM TEMaM JUCIUIUIMHBI, aKTHBHO
BOBJIEKAaTh UX B Y4eOHBIN Mpolecc, KOHTPOIUPOBATh TEMIT U3JIOKEHHs Y4eOHOro marepuaia B
3aBUCHUMOCTH OT YPOBHSI €70 BOCIIPUSITHSL.

IIpakTHyeckoe 3aHATHE — 3aHATHE, NTOCBALICHHOE OCBOEHUIO KOHKPETHBIX YMEHMH U
HAaBBIKOB 10 3aKPEIJICHUIO MOTYYEHHbBIX Ha JIEKIIUHU 3HAaHHH.

KoncyabTanum — BHJ y4eOHBIX 3aHATHH, SBIAIOMIMKACA OXHOW M3 (QOPM KOHTPOJIS
CaMOCTOSITENIbHOM ~ paboThl  CTyAeHTOB. Ha KOHCynmpTamusix MO Mpock0e CTYJIEHTOB
paccMaTpuBaIOTCsT Haubojee CIOXKHBIE MOMEHTHI NPU OCBOEGHHHM MaTrepuana IUCIHILIIHHBI,
npenojaBaTesib OTBEYaeT Ha BONPOCHI CTYIEHTOB, KOTOpbIE BO3HUKAIOT y HUX B Ipoliecce
CaMOCTOSITENIbHON PaOOTHI.



6. IlepeyeHb JHMIIEH3HOHHOrO0 M (WJH) CBOOOJHO PACHPOCTPAHSIEMOro NPOrPaAMMHOIO
o0ecrneyeHusi, MCIOJb3YeMOI0 IIPH OCYIIECTBJIEHMH O00pa30BaTeIbHOr0 Impoluecca Mo
AUCHUILINHE

B mpomecce ocymectBieHuss 00pa3oBaTENBHOTO — Mpomecca MO  JUCIUIUIMHE
UCIIOJIB3YIOTCS:

i (hopMHUpPOBAHUS MATEPHAIIOB JIJISl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MPOBEICHUS
IIPOMEXKYTOUYHOM aTTeCTAIMH, TS (OPMUPOBAHUSA METOAMYCCKUX MATEPHAIIOB IO JTUCIUILIAHE:

- nporpammel Microsoft Office;

- n3narenbcekas cucrema LaTeX;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpPeMEHHBIX NPO(ecCHOHAIBHBIX 0a3 JaHHBIX W HHGOPMAIMOHHBIX
CIPABOYHBIX CHCTEM, UCII0JIb3yeMbIX PH OCYHIECTBJIEHNH 00Pa30BaTEJIbHOI0 MPoLecca mno
AUCUUIIMHE (TPH HEOOXOAMMOCTH)

B mpouecce ocymectBieHuss 00pa3oBaTeNBpHOrO  IMpolecca MO JUCIHUIUIMHE
UCIIOJIB3YIOTCS:

- ABToMaTH3upoBaHHas OnOmoTeuHo-uHpopMannonHas cucrema «kbYKU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DrnekTpoHHas OubaroTeyHas cucteMa «Jlaup» https://e.lanbook.com

- DnektpoHHas OubnroTevnas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHast OubnmoteyHas cucreMa «KOHCYynbTaHT CTyIEeHTa»

https://www.studentlibrary.ru

8. [IlepeueHb OCHOBHOW M /IONMOJIHUTEJbHOW Yy4eOHOUl JHTepaTypbl, pecypcoB
HHGPOPMANIMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «MHTepHer» (IPpH HEOOXOAMMOCTH),
PEeKOMEHIyeMbIX JJIsl 0CBOCHHS 1M CHHUILIHHbI

a) OCHOBHAasl JIUTEpPaTypa
1. I'meun C. 1., HecrepoB II. H. OGrikHOBeHHBIE Tu((]epeHInalbHbIE ypaBHEHUS:
yuebHoe nocobue. Apocnasis: Apl'Y, 2016.
https://www.elibrary.ru/item.asp?edn=wpozbr&ysclid=ljshgci4b3555840301
2. B. K. Pomanko. Kypc auddeperunanbHbIX ypaBHEHUH 1 BAPHALIMOHHOTO HUCYHUCIICHUS.
— M.: Jlaboparopus bazoseix 3nanwuii, 2020.
https://www.studentlibrary.ru/ru/doc/ISBN9785001016519-SCN0000/000.html
3. Tuxonos, A. H. Jluddepennmansusie ypaBHeHus : Yued. st By30B / Tuxonos A. H.
, BacunbeBa A. b. , CemnnkoB A. I'. - 4-¢ u3n. , - Mocksa : ®U3MATIINT, 2002. - 256
c. (Kypc Bricmieii MaTemMaTHKy 1 MateMaTuieckoi pusuku. Bemm. 6) - ISBN 978-5-9221-
0277-3. - Tekcr : anexrponnslii / ObC "Koncynerant crynenta" : [caift]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922102773.html

0) AOMOJIHUTEIbHAS JIUTEepaTypa
1. JI. C. INontpsirun. OObikHOBeHHBIE MU depeHnanbbie ypaBHeHus. - M.: Hayka, 1974.
2. A. ®©. Ouwmnnos. COOpHHK 337a4 1O OOBIKHOBEHHBIM UG EpeHIINaTbHBIM
ypaBHeHUsAM. — M.; MxeBck: Perynsapras u xaotudeckas quHamuka, 2005.
3. B. K. Pomanxko, H. X. Araxanos, B. B. Bnacos, JI. . KoBanenko CO0pHUK 33134 110
muddepeHIMaTbHBIM ~ YPaBHEHUSIM W BapUalMOHHOMY HMCUUCIEHHIO - Mocksa:
Jlabopatopus 3nanmii, 2020. https://www.studentlibrary.ru/ru/doc/ISBN9785001017998-
SCNO0000/000.html



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
https://www.elibrary.ru/item.asp?edn=wpozbr&ysclid=ljshgci4b3555840301
https://www.studentlibrary.ru/ru/doc/ISBN9785001016519-SCN0000/000.html
https://www.studentlibrary.ru/book/ISBN9785922102773.html
https://www.studentlibrary.ru/ru/doc/ISBN9785001017998-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN9785001017998-SCN0000/000.html

9. MarepuaibHO-TeXHUYECKAas 0a3a, HEOOXOAUMAs [IJIsI OCYIIECTBJIEHHs 00Pa30BaTEeIbHOI0
npounecca no JTUCHHUILINHE

MarepuanbHO-TeXHUUYECKas: 0a3a, HeoOXoquMas il OCYIIECTBICHHS 00pa30BaTEIbHOTO
npoliecca 1o AUCHUILIMHE BKIIOYAET B CBOM COCTaB CHELMAIbHbIC TOMEICHUS:

- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHS 3aHATUH JICKITUOHHOTO THIIA;

- yueOHbIe ayTUTOPUHU I IPOBEIEHHS IPAKTUUECKUX 3aHATHH (CEMUHAPOB);

- yueOHbIe ayTUTOPHUH ISl IPOBEICHHS TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYIbTAIIUN;

- ydeOHblE ayqUTOpUU Ui IPOBEAEHHUS TEKYIIEro KOHTPOJIA U IPOMEXKYTOUHOM
aTTeCTAllHu;

- IOMEUIEHHUS JJIsl CAMOCTOSITENIbHON pabOThI;

- IOMEIIEHUS [T XpaHEHUs U MPOPUIAKTUIECKOTO 00CTY)KUBaHUS TEXHUYECKUX CPEICTB
00yJeHUsI.

[Tomemienuss i1 caMOCTOSITENBHON pabOThl O0yYaroIMXCsl OCHALEHBI KOMIIBIOTEPHOMN
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHMs K ceTu «VHTepHeT» M obecreyeHueM aocTyna K
AIIEKTPOHHOH HH(pOpMaIoHHO-00pa3oBaTensHOU cpee SAplY.

ABTOp:

Jlexan mareMaTn4deckoro GaxkynabTeTa, 1.¢.-M.H. I1.H. Hecrepos



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CHMIIIMHBI
«ludpdepenunanbHble ypaBHEHU D)

DoH/1 OLIECHOYHBIX CPEICTB
7151 TIPOBe/IeHUsI TEKYIIero KOHTPOJISl yCIIeBAeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/IEHTOB
10 JMCIHUIIHHE

1. TunoBble KOHTPOJILHbIE 32/IaHUS H HHbIE MATEPHAJIbI,
HCHOJIb3yeMble B MPoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

KOHTpOJIbeIe 3a/laHUud 1 HHBIC MaTepHuaJbl,
HCII0Jb3yEMbIE B IIPpOLIECCE TeKleIeﬁ arrecranuun

3adanus 0ns KoHmpoabHou pabomut Nol

Bapuant Nel
Haiitu obmiee pereHue
dx _ 3t?
dt  t*+x+1°

Haiitu obmiee pereHue
(2x+2y-Ddx+(x+y—2)dy =0.
Haiitu o6uiee permenue

y'—yctgx =2xsinXx.

Haiitu obmiee pemenue

i 2 2 1
Y=y Y=

Haiitu o6miee pemenue
(x+y—-1dx+(x—y>+3)dy =0.

Bapuant No2

Haiitu o6miee perneHue
xdy — (x?¢Y +2)dx =0.
Haiitu o6uiee perenue
2y —x—4)dx—(2x—y+5)dy =0.
Haiitu o6miee perneHue
y'cosx+ ysinx=1.
Hatitu obmiee pereHue
3xy?y’ +y*—2x =0.
Haiitu o6miee perenue
(L+ (x* + y*)x)xdx + ydy = 0.

Bapuant Ne4

Haiitu oGmiee pemenue

t(ln x+2Int —1)dx = 2xdt.

X+y-3
Haiitu obmiee penienue Yy’ = L.
y—x+1
Haiitu o6miee perenue

(x*=1)y'+2xy —cosx =0.

Haiiti o6mee pemenne Xy’ — y>Inx+y =0.

Haiitu obmiee pemenue

xdx + ydy + xdy — ydx =0.

Bapuant Ne3

Haiitu oGmiee pemenue

(4t +x-3)°dt—dx=0.

Haiitu obuiee perenue
(2x+4y+3)y'—x—-2y—-1=0.
Haiitu oGmiee pemenue

X —Xxctgt =4sint.

Haiitu o6miee pemenue
(x—y)ydx — xdy = 0.

Haiitu o6miee permenue

(x* + y)dx — xdy = 0.

Bapwnant Ne5

Haiitu obmiee permenue

Bapunant Ne6

Haiitu obmiee pernenue




o @+x?
Ct(x+1)-t?

. Haiitn obmee pemenue

(Bx—4y—-3)y'-3x+4y+2=0.
. Haiitn obmee pemenue

X —2x =te sint.

Hatitu ob1iee perenue

. . 2 1
y=Yy —F,y*=;-

. Haiitu oOiee pemienue
2xdx (y?=3x%)dy _ 0

3 4

y y

(1—x?y)dx+ x*(y — x)dy =0.

-y+1
2. Haiitu oGree perrenune Yy’ = XZyes
X+y-3
3. Haiitu obmiee penieHue
y'+y=(x+1)e *cosx.
2
4. Haiitu obmiee pemienue Yy’ = y
(y —x)x

5. Haiitu obiiee pemienue

(sin y + ysin x+§)dx+(xcos y—cosx+%)dy =0

Bapuant Ne7

. Haiitu obiee pemenue

Xy (xy'+y) =1.

Haiitu o61ee pemenue
X+y—-2+(1-x)y'=0.

. Haiitn obmee pemienue
y'—y=sinx.

Haiitu obmiee pemenue

(y> +x*+1)y +xy =0.

Haiitu o61ee pemenue
(x+y—-1dx+(x—y>+3)dy =0.

BapuanT Ne8

1. Haiitu oOiee pemenue
x%dt+(e' —x)dx=0.
2. Haiitu oOmiee pemenue
By —-7x+7)dx—(3x—7y—-3)dy =0.
3. Haiitu obmee pemieHue
Xy’ —2y = x> Cos X.
4. Haiitu ob1ee pemieHue
2y’xInx+y = xy ' cosx.
5. Haiitu obmee pemieHue
X(2x* + y?) + y(x* +2y?)y’' =0.

BapuanT Nel0

. Haiitu obiiee pemienue
2
2xy'+1=y+ X
y-1

X+Yy
1-y—x

. Haiitu obmiee pemenne Yy’ =

. Haiitu obmiee pemienue
yxInx—y=3x*In’x.

Haiitu obmiee permenue

2y'sin X+ ycosx = y*sin® x.

Haiitu o6miee pemenue

(3x* —2x—y)dx + (2y — x + 3y*)dy = 0.

BapuanT Ne9

1. Haiitu oOriee pemenue
x X, tx =t°.

2. Haiitu oOriee pemieHue
(4x+2y+1)y' +8x+4y+1=0.

3. Haiitu obiiee pernienue

X—=Xtgt=—+-.

cos’t

4. Haiitu ob1ee pemieHue
y2dx + (x — y)xdy = 0.

5. Haiitu oOmiee pemienue
ydx — (y? + x)dy =0.

BapuanT Nell

. Haiitu obmiee pemnienue

x*(dy —dx) = (x + y) ydx.

. Haiitu obmee pemenne
(x—2y—-1)dx+(3x—6y+2)dy =0.

Bapuant Nel2
1. Haiitu o0miee pemieHue
dx t ,
—=—e" +X.
dt  x




. Haiitu obmee pemenne

. iyat
X + te'x = e@Ve

Haiitu ob1iee perenue

a2 1
Y=y -Z.y.=
X X

. Haiitn obmee pemenue

(3x%y + y*)dx + (x3 + 3xy?)dy = 0.

2. Haiitu oGruee perrenune Yy = —M.
3X+2y-5
3. Haiitu obmiee penieHue
y'+2y = Xe ¥ CoS X,
4. Haiitn o6mee pemenne (X — t)tdx — x°dt = 0.
5. Haiitu obmee pemienue
H 2
y+sinxcos'xy .

5 ( 5 +sindey:0.
cos” xy Ccos” Xy

3adanus 015 KoHmpobHoU pabomul No2

Bapuant Nel.

. Haiitu obiee pemienue

. x*Inx-1

y + y = 2 1
X

. Haiitn obmee pemienue

y'+y =4c0sX,;

. HaiiTn obmee pemienue

. Haiitu oOmee pemienue

. Haiitu oOmee pemienue

. Haiitu oOmee pemienue

Bapuant Ne2.

_tPint+1,
2t*

y'+2y'+17y =e *(1+sin 4x);

Y2y Hy'=x+e”; y'"'+2y"= X+ xe™;
. Haiitu oOmiee pemenue cuctemsl X =AX, . Haiitu oOmiee pemenue cuctemsl X =AX,
eciu eciu
5 -1 5 3 -1 0
A=0 3 2j A=1 1 Oy
0 -2 3 2 -2 2
. Haiitu obiee perienue cuctemsl . Haiitu obmiee perieHue cucTemsl
(5 4 1) (-3 4 e
X = X+ € X'= X+
-4 -3 -2 1 0
Bapuant Ne3. Bapuant Ne4.
. Haiitu obmee pemenue . Haiitu obmiee pemenue
‘i x 4t -1 , 4x° +1,
+ X=—, Y=
2t x/f 2Xx/;

. Haiitu obmee pemenne

y"+2y'+10y = xe * sin 3x;

. Haiitu obmee pemenne

y"'+8Yy = X + xe™;

. Haiitu obmiee pemenue cucteMsl X’ =AX,
eciiu

. Haiitu obmiee pemenue

. Haiitu obmiee pemenue

. Haiitu obmiee pemenue cuctemsl X =AX,

y"'—4y'+5y = (X +Desin X;
y' +4y"'=x+e™;

€CJIn




5.

3 -1 2 5 2 -2
A=1 1 -2j A=l1 4 -1}

0O 0 2 33 0

HaiiTu ob1ee pemeHne cucTeMsl 5. Haiitu oOmiee penieHne cucTeMbl

dx dx
— =vy+1 —+5 2y = et ,
dt Yy at +oOX+2Y
dy 1 dy 2
— = X+ —. =2 _2x =¢e*
dt sint dt 2x =e”.

10.

11.

12.

13.

14.

2. Cuucok BOIIPOCOB " (I/I.TII/I) 3aJaHui 1Jas NMPpOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallumn
Choucokx BOIIPOCOB K K3aM€HYy 3a 3 ceMecTp:

HopwMmbl BeKTOpOB 1 MaTpui1l (OCHOBHBIE oripeaeneHus ). MuayupoBanHas MaTpuuHas HOPMbI
(mpumepsl ©  JO0KazarenbcTBa (GoOpMyl). OKBUBAJICHTHOCTh BEKTOPHBIX HOPM B
KOHEYHOMEPHOM IPOCTPAHCTBE.

MeTtpuueckoe npoctpadcTBo. [IpuHIuI CkMMarOIKX 0TOOpaskeHUH.
Teopema Apuena.

Ckanspueie audQepeHnnaibHble ypaBHEHHs T1epBoro mnopsaka. CyliecTBOBaHUE W
€IMHCTBEHHOCTb pelleHus 3anaun Komm.

WNHTterpupoBanue JIMHEWHBIX CKASPHBIX YpaBHEHUW mepBoro nopsaka. [lepmoanueckue
peleH s TMHEWHBIX CKAJSIPHBIX AU ()epeHInalIbHBIX YpaBHEHHH.

Jluneitaple  auddepeHManbHble  ypaBHEHUS  N-TO  MOpSIKA € MOCTOSIHHBIMH
kodddunmentamu. JuddepeHnuansupie oneparopbl (OmpeneneHus u anredpanyeckue
onepanun ). OqHO3HAYHAS pa3pemMMOCTh 3aaaun Komu.

JIuHeliHBIE OJHOPOJHBIC YPAaBHEHHUS N-TO TOPSAKA C IMOCTOSHHBIMH Ko3(duumeHTamu.
OOmiee peuieHHe JMHEHHOIO OJHOPOJHOTO YypaBHEHHUs (3amuch OOIIEro peuleHus B
neiicrBurensHoi popme). IlpocTpancTBO perieHuni.

JIuHelHble HEOJHOPOJHbIE YpaBHEHHS N-TO MOpsIKa C MOCTOSHHBIMU KO3 (ULIMEHTaMHU.
[Tpuauun cynepnosunuu. Ciaydail kBasunojauHoMa. [IpencraBieHne 4acTHOrO peleHHs ¢
nomouisio pyHkuu Komum. Merosa Bapuaiui mpou3BOJIbHBIX TOCTOSHHBIX.

OpHOpOJHBIE CHUCTEMBl JIMHEWHBIX JU(pQepeHlnaIbHbIX YPAaBHEHUH € IOCTOSHHBIMU
kodpuurentamu. IlpoctpancTBo pemenuil. OOmiee pernieHue JMHEHHOW OJHOPOJHOM
cuctemsl. [lepexos k AelicTBUTENBHOMY 0a3HCy B MPOCTPAHCTBE PEIICHUM.

OO6mee pemieHue JUMHEHMHONW HeonHOpoAHOM cuctembl. [IpuHuun cynepnozunuu. Cryuait
BEKTOPHOT'O KBAa3UIOJIMHOMA. MeTo/] BapHaluy IpOU3BOJIbHBIX TOCTOSIHHBIX.
MarpuuHasi 5KCIIOHEHTa U €€ CBOICTBA. BrIuncieHne MaTpuYHOM SKCIIOHEHTHI.

Pemienue TMHENHBIX CUCTEM C IIOMOILBIO MATPUYHOM KCIIOHEHTHI. Teopema CylecTBOBaHUS
U €IMHCTBEHHOCTH pemieHus 3anauu Komm s muHeHbIX cucteM. OLeHKa MaTpUuyHOU
3KCIIOHEHTEIL.

OyHaaMeHTaabHas MaTpHUlla CUCTEMBbl C MepeMEeHHbIMH Koddduumentamu. dopmyrna
Octporpaackoro-JInyBusuis.

JIuHeltHbIe cUCTEMBI ¢ MeproArnuecKuMu Kodpduurentamu. Teopems! JlssmyHoBa u ®noke.
O6miee pernieHue JMHEHHOW OJHOPOAHON CUCTEMBI C IEPUOIUIECKUMH K0P PHUITMEHTaMH.



Cnucok BONPOCOB K 3K3aMeHy 3a 4 ceMecTp:

1. Henuneinsie cuctembl audepeHnaibHbIX YpaBHEHUNH B HOpMallbHOM (opme. 3amada
Komm. Teopema [Tukapa-Jlungenéda.

2. Teopema Ileano.

3. HenpepsiBHas 3aBUCHUMOCTbh peUICHUN Iu(QepeHIrnanbHbIX YpaBHEHHNH OT HayalbHBIX
YCIJIOBUH U IAPAMETPOB.

4. JubdepenuupoBanue penieHuid 1udepeHnanbHbIX YpaBHEHUH 0 HAYAJIbHBIM YCIIOBHUSAM
U napamerpam. Meroz manoro rnapaMerpa.

5. Ilponomxkenue pemennii. Hempopomkaemple pelieHusl.
6. VYcToWYMBOCTH pelieHHA. Y CTOWIMBOCTD B TMHEHHBIX CUCTEMAX.

7. Bropoii meron JlsnyHoBa. @yukuuu JlsmyHoBa. Teopemsl JIsimyHoBa 00 ycTOHYMBOCTH U
ACUMIITOTUYECKON YCTONYMBOCTH.

8. Teopema YertaeBa o nHeyctoiumBoctu. lloctpoenue Qynkumii JIsmyHoBa Uisi JTMHEHHBIX
CHCTEM C MTOCTOSTHHBIMH KO3 (PHUIIHMEHTAMH.

9. Teopewmsl JIsmyHOBa 00 YCTOWYHBOCTH IO NIEPBOMY IPUOIINKEHUIO.

10. VYcroituuBocts MHOrowieHoB.  Kpurepmit Payca - ['ypBuma. YacToTHbId KpuTepuit
Muxaiinosa.

11. ABroHOoMHBIE cucTteMbl guddepeHIHanbHbIX ypaBHeHHI. CBoiicTBa  TpaeKTOPHIA
ABTOHOMHBIX CHCTEM. KauyecTBEHHbId aHaJIW3 TMOBEACHUS PELIEHUH aBTOHOMHBIX
nuddepeHInaTbHBIX YPaBHEHHH [IEPBOTO MOPSIIKA. .

12. ®a3zoBas MIOCKOCTh JIMHEWHOMN ABYMEpPHON aBTOHOMHOM crcteMbl. Kitaccuukarus ocoObix
TOYEK.

13. KpaeBble 3amaun I TMHEHHBIX ypaBHEHUI BTOPOTO Topsiaka. COOCTBEHHBIC 3HAYCHUS H
cOOCTBEHHBIE (DYHKITUU.

3. HpaBnna BBICTABJICHHA OIICHKH HA JK3aMCHE.

B sx3ameHainmoHHble OMIIET BKJIIOYAETCS JIBA TEOPETUUYECKUX BOMpPOCA U MpaKTUYECKas
3agava. Ha moAroToBky K OTBETY JaeTcst HE MeHee lJaca.

[Io wrtoram »5K3amMeHa BBICTABISIETCS OJIHA U3 OLEHOK: «OTIUYHO», «XOPOIIO»,
«YAOBIIETBOPUTEIBHO» UITU «HEYIOBIETBOPUTEIHHOY.

Onenka «OTJMYHO» BBICTABISETCS CTYAEHTY, KOTOPBIA JEMOHCTPUPYET IIyOOKOoe U
[IOJIHOE  BJIAJICHUE COACp)KAHMEM Marepuaja W IOHATUHHBIM  aIllapaTOM  TEOpUU
T depeHIIMATbHBIX YpaBHEHUN; OCYILECTBISET MEKIIPEIMETHBIE CBS3H; YMEET CBS3bIBATh
TEOpUI0 C MpakTUKOW. CTyAEHT NaeT pa3BEpHYTHIE, IOJHBIE U YETKHUE OTBETHI Ha BOIPOCHI
DK3aMEHALlMOHHOTO Owmiera ¥ JIOMOJHUTENIBHBIE  BOMIPOCHI, COOMIOAAET  JIOTMYECKYIO
IIOCJIEI0BATEILHOCTD IIPU U3JI0’KEHUN MaTepuaiia. [ paMOTHO UCIOIIB3yeT TEPMUHOJIOTUIO TEOPUU
muddepeHIaNbHbIX ypaBHEHUH.

Onenka «Xopomo» BBICTABISAETCS CTYIEHTY, OTBET KOTOPOTO Ha JK3aMEHE B IIEJIOM
COOTBETCTBYIOT yKa3aHHBIM BBILIE KPUTEPUSM, HO OTJIMYAETCA MEHbIIEH 00CTOSTENbHOCTHIO,
ri1yOuHON, 00OCHOBAaHHOCTBIO M TOJHOTOH. B OTBeTe MMEIOT MECTO OTAeNbHbIE HETOYHOCTU
(Hecyl1eCTBEHHbIE OLINOKH ), KOTOPHIE UCIIPABIISIOTCA CAMUM CTYAEHTOM I10CIIE JOTOTHUTEIbHBIX
Y (MJIM) YTOYHSIOLIMX BOIPOCOB 3K3aMEHATOPA.

Ouenka «Y10BJIETBOPUTEIbHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIN 1a€T HEJOCTATOYHO
NOJHBIE M TOCJIENOBaTENbHbIE OTBETHI HAa BONPOCHl SK3aMEHAIMOHHOTO Ouiera U



JOIIOJTHUTEIbHBIE BOIIPOCHI, HO IIPU 3TOM IEMOHCTPUPYET YMEHUE BBIIEIUTH CYLIECTBEHHBIE U
HECYIIECCTBCHHBIC ITPU3HAKN U YCTAHOBUTH NIPUYUHHO-CIIEICTBEHHBIE CBA3H. OTBETHI M3JIaraeTcs
B TEpPMHHAX KBAaHTOBOW MEXaHUKH, HO IMPH 3TOM JOMYCKAIOTCS OIIMOKM B ONpPEICICHHH M
PACKPBITUM HEKOTOPBIX OCHOBHBIX HOHATHH, (HOPMYIHMPOBKE MOJOKEHHUH, KOTOpPbIE CTYIECHT
3aTPYAHSETCS UCIPaBUTh caMoCTOSTENbHO. Ilpm aprymenranum oOTBeTa CTYIEHT He
00OCHOBBIBACT CBOM CyxAeHus. Ha yacTh JONOJIHMUTENBHBIX BOIIPOCOB CTYAEHT 3aTpYAHSETCS
JaTh OTBET WU JACT HEBEPHBIE OTBETHL.

Ounenka «HeynoB/1eTBOPUTEIBHO» BBICTABISAETCS CTYACHTY, KOTOPBI IEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHBIC 3HAHUS, OECHOPSIOYHO U HEYBEPEHHO H3J1araeT MaTepHai; He
YMEET BBIACIATH TJIABHOE U BTOPOCTEIICHHOE, HE YMEET COCAUHATh TEOPETUYECKUE MTOJIOKEHUS C
NPaKTUKOH, HE YCTaHABIMBACT MEXIPEIMETHBIC CBSI3U; JIOMYCKaeT TpyOble OIMOKH Mpu
ONpPECICHUN CYIIHOCTH PACKpBIBAEMBIX IIOHATHH, SBICHHH, BCJICICTBUE HEIIOHUMAaHHUS HX
CYLIECTBEHHBIX U HECYLICCTBEHHBIX IPU3HAKOB M CBA3EH; JACT HEIOJHBIC OTBETHI, JIOTHKA U
[IOCJIEIOBATEIbHOCTh M3JIOKEHUSA KOTOPBIX MMEIOT CYLICCTBEHHBIC U I[PUHLUINHUAIBHBIC
HapyleHus, B OTBETAX OTCYTCTBYIOT BBIBOJbI. JIOMOJHUTENBHBIE M YTOUHSIOLIUE BOIPOCHI
JK3aMEHATOpa HE NPHUBOIAT K KOPPEKIHMH OTBETOB CTyneHTa. Ha OCHOBHyI 4acTh
JIOIIOJTHUTEIIBbHBIX BOIIPOCOB CTYACHT 3aTPYAHACTCS AaTh OTBET UIIA 1a€T HEBEPHBIC OTBETHI.

Onenka «HeynoBIeTBOPUTEIBHO» BBICTABJIACTCS TAKXKE CTYINEHTY, KOTOPBIA B3s
9K3aMEHAllMOHHbII OMJIET, HO OTBEYaTh OTKA3AJICH.



