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O0opoTHas cTopoHa TUTYJIbHOrO Jucta PITJI

|. Padouasi mporpaMMa nepecMoTpeHa Ha 3aceJaHMH Kadeapbl/IenapTaMeHTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (N.0. ®amwmns)

11. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefaHUH Kadeapbl/qenapTaMeHTa:

IIpotokoun oT « » 20 1. Ne

3aBenyronuii kKadenpoi

(moamucs) (1.0. damunus)

I11. PaGouasi mporpaMma nmepecMoTpeHa Ha 3aceJaHNH Kadeapbl/AenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontuii kKadeapoi

(oammcp) (1.0. damumus)

1V. PaGoyas mporpaMmMa nepecMoTpeHa Ha 3acelaHUM KadeaApbl/AenapTaMeHTa;

[IpoTokoi oT « » 20 1. Ne

3aBeayrouuii kadenpoi

(moamucs) (U.0. Qamunus)



Heawb ocBoenus aucuuiinnsl «Juddepenuanbaple 1 MHTErpaabHbIE ypaBHE-
HUS, BapHAIIMOHHOE MCUUCICHHE» - (POPMUPOBAHUE MPEACTABICHUS 00 OCHOBHBIX
CTPYKTypax U METOJIaX TeOpur OOBIKHOBEHHBIX MU (epeHInalbHbIX ypaBHEHUH, €€
MECTE U POJIM B CUCTEME €CTECTBEHHBIX HayK, (POPMUpPOBaHUE MPOPECCHOHATHHBIX
KOMITETEHLIUI, CBA3aHHBIX C IPUMEHEHHUEM anmapara TEOPUH JIJIsl peLIeHUs IPUKJIaI-
HBIX 33Ja4, Pa3BUTHE JIOTHYECKOTO MBIILIEHUS, TOBBINIEHUE YPOBHS MaTeMaTuye-
CKOU KYJIBTYDBI.

3apaum:

® IpUOOpETEHUE YMEHUS UHTETPUPOBATh AUPPEepeHLInaIbHbIC YPABHEHUS IEp-
BOT'O U BBICHIMX HOPSAKOB M CUCTEMBI ypaBHEHUH, pemiaTh 3anady Ko,

e puoOpeTeHNe YMEHHsI MMOCTABJICHHYIO 3a/1auy IPEICTaBUTh B BUae nudde-
PEHLMATBHOTO YPAaBHEHHUS C HAYaJIbHBIMU yCIOBHSIMU;

® IpUOOpETEHUE YMEHUS MPOBECTH KaU€CTBEHHBIN aHAIN3 MOJTYUYEHHBIX pellie-
HUM, pelIUTh BOIPOC 00 UX YCTONUNBOCTH.

Jlisg ycnemHoro u3ydeHus IucuuIuinebl «/{uddepeHumanbaple 1 HHTErpaib-
HbI€ YpaBHEHUS, BAPUALIMOHHOE UCUUCIIEHUE» Y 00YUaIOUIMXCsl J0JKHBI OBITh Chop-
MUPOBaHbI CIEAYIOLIHE PEABAPUTEIbHbIE KOMIIETCHIINU:

® BIIAQJICHUEM KYJIbTYPOW MBILUIEHUS, CIOCOOEH K 0000IIEHNI0, aHAIU3Y, BOC-
NPUATUIO HH(POPMAIUH, TOCTAHOBKE LIEH U BBIOOPY myTeit ee moctmkenus (OK-1).

e B pesynbrare usyyeHus JaHHON JUCHUILIMHBL y oOydaromumxcs Gpopmupy-

IOTCS CIEAYIONTUE KOMIIETEHIIUU (3JIEMEHTHI KOMITETEHIUMN):

HaumenoBanue karero- | Koxa u HaumeHoBaHue
puu (rpymmsl) obmienpo- | obmenpodeccruonanb- | Kox n HamMeHOBaHME WHAMKATOPA IOCTH-
(heccuoHaIbHBIX KOMIIe- HOM KOMITETEHIINH KEHUSI KOMIIETEHLIUU
TEHIUI (pe3ynbTaT OCBOEHUS)
Hayunoe MbI1uIeHHE OIIK-1

Criocoben npumensts 6a- OINK -1.2

30BbIe 3HaHUS B oOnactu | Perraer ctannapTabie TpodecCHOHaNb-

(u3MKO-MaTeMaTHUECKUX| HbIE 3aJ]aul C IPUMEHEHUuEM (PU3UKO-Ma-
Y (MJIM) €CTeCTBEHHBIX | TEMAaTUYECKUX U (MJIM) eCTeCTBEHHOHA-

HayK B cpepe cBoel Mpo-| yUHBIX 3HAHUN, METO/I0B MaTeMaTHue-

(eccuoHaIbHOM IEATElb-| CKOTO aHaINU3a

HOCTH
[ ]
Kox n HanMeHOBaHUE HHAMKATOPA HanmenoBaHue mokaszarest OIIeHUBaHUS
JOCTHKEHUS] KOMIETEHIIUU (pe3ysbTaTa 00yuYeHHs 110 JUCIUIUIMHE)
3HaeT (pU3HUECKre 3aKOHbI U MaTEMaTHUECKHUE METO/IbI
OIIK -1.2 pELIECHUs] TEOPETUUECKHUX U MPUKIAIHBIX 3a/1a4.

Pemaer ctangaptaeie mpodeccuo- | YMmeeT npuMeHsITh GU3NIECKHE 3aKOHBI U MaTeMaTH4e-
HaJIbHBIE 337]a4l C IPUMEHEHUEM | CKHE METOABI IS PELIEHUS 3aa4 TEOPETUUECKOTO U NPH-
(u3MKO-MaTEMaTHUECKUX U (WIHM) | KJIaJHOTO XapakTepa.

€CTECTBCHHOHAYYHbIX 3HAHUH, Me- | BrajgeeT HaBBIKAMU HCIIOJIB30BAHUS 3HAHUN (DU3UKH, Ma-
TO/I0B MAaTEMAaTHYECKOT0 aHAJIM3a | TEMATUKU U MaTEMaTHYECKOI0 aHaJIN3a [IPU PELICHNUH 3a-
Jlad TEOPETHUYECKOr0 M MPUKIIATHOIO XapakTepa.




s hopMUpOBaHMS BBIIICYKa3aHHBIX KOMICTCHIIMH B paMKax TUCIMILIHHBI
«/InddepeHnmanbabie ¥ MHTETPATBLHBIC YPAaBHEHHS, BapHAIIMOHHOE HCYUCIICHUC)
NPUMCHSIOTCS ~ METOJBl  aKTUBHOTO/MHTEPAKTUBHOTO  OOyUYCHHWS:  JICKIIWSA-
KOHCYJIbTAIMs, JISKIUI-0ecena.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Paznen |. Juddepenunanbubie GopMbl, YPAaBHEHUs] NEPBOro MOPSiAKA,
BEKTOPHBIE M0JIA M cucteMbl (18 yac.)

Tema 1. Iuddepenunannubie Gopmbl (1ekyus-oeceoa)(4,5 aac.)

Omnpenenenue nuddepeHnuanbHbix  ¢GopM, HUX CBONCTBA W MPUMEPHI
Omnpenenenue u cBoiicTBa anredpsl quddepeHnmanbabix popm.3amMeHa KOOpAUHAT B
nuddepennnanbaoit popme. HuTerpupoBanue ¢dopm.TouHble U 3aMKHYTBHIC
dbopmer. Teopema ®pobenuyca. ['eomerpudeckuii cmbici 1-Gopmbl. YpaBHEHHS
Makcgenna. Onepatop Xoxa.

Tema 2. YpaBHeHnusi nepBoro nopsiaka (5,5 1ac.)

VYpaBHeHue nepBoro nopsiika kak AuddepeHimaibHas cucremMa. Y paBHEHUS B
mubdepennuanax. YpaBHEHHS B NONHBIX auddepeHianiax. YpaBHEHUS C
pa3ieIAIOIMMACS  NepeMeHHbIMU.  OOHOPOAHBIE  ypaBHEHMS. Y PABHEHHS,
OpUBOASIIMECS K  OJHOPOAHbIM.  Meton — mapamerpuzamuu.  OcoOble
pemieHus.JInHeHbIE ypaBHEHUS.

Tema 3. BekTopHble moJist 1 moToku (3,5 yac.)

Kacarensnbiii BexkTop. KacarenmpHoe paccioenue. Bektopnsie mosisg. 3ameHa
koopauHaT.MHTerpansHble KpuBble. TeopeMa 0 CyIeCTBOBAaHUU U €IMHCTBEHHOCTH.
Oco0ple TOUKH BEKTOPHOTO 1oJisA. [I0TOK BEKTOPHOIO 1M0JIsl, CBOMCTBA MOTOKA.

Tema 4. JluHeiiHble BeKTOPHbIE MOJSI M CHCTeMbl (zexuus-
koncyromayus)(4,5 gac.)

OnpeneneHue W CBOMCTBA JMHEWHBIX BEKTOPHBIX MoJjied u cucteM. lIpumep
pelieHusi JUHEHHON cuctembl. OOlee pelieHue B cCilydae, Korja cOOCTBEHHbIE
BEKTOPBI 00pa3yroT 6a3uc. Beijenenue neicTBUTENBHBIX pelieHnii. Teopema 0
»opaanoBom Oaszuce.)KopnanoBa HopMmaibHasi ¢opma matpuiibl. OOiiee peiieHue
JMHEWHOU cHCTEMBbl.MaTpu4Has SKCIIOHEHTA, €€ CBOMCTBA.

Paznen |l. IlpousBognast JIu, JuHeiiHble ypaBHeHHMs, BapUAIlMOHHbIE
MeToabI (18 yac.)

Temal. IIpouszBoanas Jlu u e€ npuinoxenus (rekyus-oeceda)(3 4ac.)

[IpousBonnas Jlu ¢dysxkuuu. WuaynupoBanHoe oToOpaxenue Gopm.
[TpousBognas Jlu ¢opmel. @opmyna Jlnyswmiss. CuMMETpUU U MHTETPUPOBAHUE
YPaBHEHUM.

Tema 2. JIuHeiinbie ypaBHeHud (5 yac.)

VYpaBHeHus ¢ ToCTOSHHBIMU Kod(ddurmentamu. OnepaTopHOE IPEICTABICHHUE.
ConyTcTByOnMid  METOA  HUHTErpupoBaHus. HWHTErpupoBaHue OAHOPOIHOTO
ypaBHeHUs. UHTErpUupoBaHre HEOJHOPOJHOIO YPaBHEHHS C MPAaBOM YACThIO —
KBa3UMHOTOUYJIEHOM.

Tema 3. Bapuauunonnoe ucuuciaenue (10 gac.)



Bapuanuonnas 3anava. Bapuanuonnas npousBonHas. HeoOxonumoe ycinosue
skcTpemyma. Omeparop DOinepa. VYpaBHeHusi Ounepa—Jlarpanxka.y clioBHbIN
SKCTpeMyM. ['aMunpTOHOBa cucTeMa ypaBHEHMU. BapuanmoHHBIE CUMMETpUH U
3aKOHbI coxpaHeHus. [Iponomkenne BekropHoro nosst. Teopema Ommbr HéTep.

1. CTPYKTYPA U COAEPKAHUE ITPAKTUYECKOM YACTH
KYPCA

IIpakTnueckue 3ansaTus (36 yac.)

Paznen |. quddepenunanbubie GopMbl, ypaBHEeHHsI NMEPBOro MOPsaKa,
BeKTOPHBbIE M0JIsI U cucTeMbl (18 yac.)
3aunsarue 1-4. [Inddepenuuanbubie popmbl (4 yac.)
1. Anre6pa nuddepeHuranbHbIX GOpM.
2. 3ameHa koopauHat B quddepeHnnansHoi Gopme.
3. IuddepennmpoBanue popm. MaTerpupoBanue Gopm.
4. TouHbl€ U 3aMKHYTbIE (DOPMBI.
5. Teopema @pobenunyca. ['eomerprueckuii cmuici 1-GopMsl.
6. YpaBuenus Makcsesia. Onepatop Xomxa.
3ansTue 5-8. YpaBHeHus nepBOro nopsiaka (4 gac.)
1. YpaBHeHue nepBoro nopsjaka kak gudgepeHnnaibHas cucTemMa.
2. YpaBHenus B nuddepennnanax. YpaBHeHUs B MOJHBIX quddepeninanax.
3. YpaBHEHUs C pa3lesOIUMHCS IEPEMEHHBIMU.
4. OpHOpOJHBIE YypaBHEHUS. YpaBHEHUS, NPUBOJAALIMECS K OIJHOPOIHBIM
YPaBHEHUSIM.
5. Meroa napamerpuzauuu. OcoOble peleHus .
6. JIunelinbie ypaBHeHus. Y paBHeHne bepHymm.
7. HekoTopble mpUEMBI MIOHMKEHUS TTOPAJIKA.
3ansitue 9-13. BekTopHble moJist 1 moToku (5 vac.)
. KacaTenpHbIi1 BEKTOP.
. KacarenbHoe paccnoenue.
. BekTopHnsie nos.
. 3aMeHa KOOpJuHaT.
. IHTerpanbHbie KpUBBIE.
. TeopeMa 0 CylmecTBOBaHUH U €JUHCTBEHHOCTH.
. OcoOble TOYKH BEKTOPHOTO OIS,
. IToTok BekTopHOro noiusi. CBoicTBa MOTOKA.
3ansaTue 14-18. JIuHeliHble BeKTOPHBIE MOJIA M cucTeMbl (5 yac.)
1. Pa3z0op omnpeneneHui.
2. [Ipumep peuieHust TMHEMHONW CUCTEMBI.
3. O6uiee peuieHue B ciryyae, Korja coOCTBEHHbIE BEKTOPBI 00pa3yroT Oa3uc.
4. BrigeneHue AeHCTBUTENBHBIX PEIICHUM.
5. Teopema 0 xOpJ1aHOBOM Oasuce.
6. XKopnanosa HopmasibHast popMa MaTPHIIBI.

cONO Ul WDN B



7. O011iee penieHue TUHEMHOM CUCTEMBI.

8. MaTpuyHas 3KCIIOHEHTAa.

9. CoiicTBa MAaTPUYHON IKCIIOHEHTHI. BhIuricieHue MaTpUYHON KCTIOHEHTHI.
9. JIBymepHasi TuHEHHas CUCTeMaA.

Paznen Il. IlpousBognast JIu, JuMHeiiHble ypaBHeHHMs, BapHMALlMOHHbIE
meToanl (18 yac.)
3ansrue 1-4. lIiponzBognas Jin u eé npuwio:xkenus (4 yac.)
1. IlpousBoanas JIu ¢pyHKIMH.
2. UanyuurpoBa"HHOe 0TOOpakeHue HopM.
3. [IpousBoanas Jiu hopmel.
4, dopmyna JInyBus.
5. CuMMeTpHH U UHTETPUPOBAHNE YPAaBHEHUI MEPBOro MOPSAKA.
3ausitue 5-9. J/Iuneiinbie ypaBHenusi (5 yac.)
1. YpaBHeHUs C NOCTOSHHBIMU KO3 (DUIIMEHTAMH.
2. OnepatopHOE NMPEICTABICHUE.
3. ConyTCTBYIOIIHMI METOT MHTETPUPOBAHUSI.
4. UHTerpupoBaHue OJHOPOJAHOTO YPaBHEHHUS.
5. HHrerpupoBaHHe HEOJHOPOAHOTO YpPAaBHEHHsS C TIPaBOM YACThIO —
KBa3UMHOTOYJIEHOM.
3ansaTue 10-18. Bapuanuonnoe ucuncienue (9 gac.)
. Bapuarnmmonnas 3agada. [Iprmepsl BapralilmoOHHBIX 3a4a4.
. Bapuanimonnasi npou3BoiHasl.
. Heo6xoamumoe ycnoBue skcTpeMyma.
. Oneparop Jiinepa.
. YpaBHeHnus Dinepa—Jlarpanxa.
. YCIIOBHBIN DKCTPEMYM.
. 'aMunpTOHOBA cHCTEMA YpPaBHEHUN.
. Bapuanmonsbsie CHMMETPUH U 3aKOHBI COXPAHEHUSI.
. [IpomomxkeHne BEKTOPHOTO MOJIS.
10. Teopema Ommbr Hétep.

©Co~NoO NPk WwWNBE

I1l. YYEBHO-METOAWYECKOE OBECIIEYEHUE
CAMOCTOSATEJBbHOMN PABOTHI OBYUAIOIIIUXCA

VYuebHo-MeToanueckoe o0ecrneueHrne caMoCTOATENbHOM pab0Thl 00YUYaOIIUXCS
no nucruiuinbe «Juddepennuanbabie 1 HHTETPaIbHBIE YPABHEHUS, BAPUAILIMOHHOE
UCYHCIIeHHe» npencTaBiieHo B [Ipunoxenuu 1 u BkiatovyaeT B ceOsi:

e TIJIaH-Tpa(UK BBINOIHEHUS CAMOCTOSATEIBLHOU PabOTHI MO TUCUUILIIMHE, B TOM
YHUCJIE IPUMEPHBIE HOPMBI BPEMEHH Ha BBIIIOJIHEHUE 10 KaXKIOMY 3a/I1aHHIO;

e XapaKTEpPUCTHKA 3aJaHUi JJII CaMOCTOATENbHOM pPaOOThl CTYAEHTOB H
METOANYECKUE PEKOMEHIALINU 110 UX BBITTOJTHEHUIO;

e TpeOOBaHMS K  NPEACTAaBICHUIO U OQOPMIICHHIO  pE3yJbTaTOB
CaMOCTOSATEILHOM pabOThI;



KPUTCPHH OLCHKH BBLIIIOJIHCHUSA CaMOCTOSITEIbHOM pa6OTBI.

IV. KOHTPOJIb JOCTUXKEHWS IEJIEM KYPCA

V.
Ne Kontponupyemsie Koppb! 1 aTamns: OneHouHble CpeacTBa
n/m pasziesbl / TeMbI (dhopMupoBaHUs TEKYIIUA KOHTPOJIb MIPOMEXKYTOUHAS
JUCIUILTAHBI KOMITETEHIIUH aTTecranus
1 p OIIK- | 3Haer Yt onpoc (YO-1) | Borpocsr k
asneanl.
1.2 yMeeT BeInosnHeHne uHIUMBUIY-| 3a4€Ty 3
HuddepenupanbHbl Bragcer | AIbHBIX 3a1auuii 1-4 cemectpa Ne 1-21
e hopMmBI, (ITP-11)Pacuérno-rpa-
YpaBHEHHUS IEPBOTO q)quCKaSI pa60Ta 1 (HP-
HOpsi/IKa, BEKTOPHBIE 12)
OIS ¥ CHCTEMEL KonTponbnas padora 1
(TIP-2)
2 Pasrenll OIIK- | 3Haer PacuérHo-rpaduueckas | Bompocs! k 3auety
' 1.2 pabora 2 (ITP-12) 4 cemecTpa
IIpousBoanas Jlu, yMeer Beinonnenne nHIUBHIY-| No 1-62
JMHEHHbIE YpaBHe- Buajeer | &IbHBIX 3a/aHui 5-8
HUs1, BApUALIUOHHBIE (ITP-1T)PacuérHo-Tpa-
METO/IbI (uueckas padota 2 (ITP-
12)
KontponbHas padota 2
(TTP-2)

THUIIOBBIE KOHTPOJIBHBIE 33JaHUsI, METOJAMYECKAE MATEPHAIbl, ONPEACISIOINE
IPOLIETypbl OLICHUBAHUS 3HAHUI, YMEHHI M HABBIKOB U (WJIM) OIBITA JESITEIIbHOCTH,
a TaKkKe KPUTEpUU W TOKa3aTeilu, HEOOXOAUMBIE NIl OLIEHKM 3HAaHUW, YMEHW,
HABBIKOB M XapaKTEpPHU3YIOLIUE 3Tanbl (OPMUPOBAHUS KOMIETEHUMH B IMpOIECCe
OCBOEHHMSI 00pa30BaTENbHON MPOrpaMMBl, NpeacTaBieHbl B [Ipunoxenun 2.

VI. CHUCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEeparypa
(newammvle u snexmponHvle U30aHUs)

1. EropoB, A.1. OObikHOBeHHbIE Au(dhepeHInaIbHble YPaBHEHUS C MPUIOKEHU-
MU [ DIIeKTpOHHBIN pecypc] : yueb.mocobue / A. U. Eropos. — M. :@uszmatnur, 2007. —
448 c.

OBC «Elanbook.comy:

https://e.lanbook.com/book/59460

2. Eropos, A.. Knaccudukarus pemieHnii 00bIKHOBEHHBIX AU epeHITnaTIbHbIX
ypaBHEHUH MIEPBOTO MOPsiAKa [ DNEeKTPOHHBIN pecypc] : yueb.mocodbue / A. U. Eropos. —
M. :®duzmatiut, 2013. — 108 c.



https://e.lanbook.com/book/59460

OBC «Elanbook.comy:

https://e.lanbook.com/book/59690

3. Pomanko, B.K. Kypc auddepennnanbHpIx ypaBHEHUN 1 BAPUAITMOHHOTO UCYHC-
JeHust [ DnekTpoHHBIN pecypc] : yue6.mocodue / A. U. Eropos.— M. : U3narenscTBo "Jla-
ooparopust 3Hanuit", 2015. — 347 c.

OBC «Elanbook.comy:

https://e.lanbook.com/book/70785

JlonoJiHMTE IbHAA JTUTEPATypa
(neuammwie u snexmporHbie uz0aHUs1)

1. ®enoprok, M.B. OObikHOBeHHBIC nuddepeHaibbie ypaBHeHus [Tekcr]:
ydyebHoe nmocobue / M. B. denoprok. — M. : Hayxka, 1985. — 448 c.

OK Hb /IBDY:

https://lib.dvfu.ru:8443/lib/item?id=chamo:246217

2. Apnonsa, B.W. 'eomeTpuueckre MeTo 16l B T€OpUU OOBIKHOBEHHBIX U depen-
[AAJIbHBIX YPaBHEHUM [DIEKTpOHHBIN pecypc] : yueb.mocodbue / B. . ApHonsa. — M. :
MIIHMO, 2012. — 384 c.

OBC «Elanbook.comy:

https://e.lanbook.com/book/56388

3. Apuonba, B.M. O6bikHOBeHHBIE TUDEepeHIIMaTbHbIE YpaBHEHUS [DIEKTPOH-
HBIM pecypc] : yue0. / B. K. Apronsa. — M. : MITHMO, 2012. — 341 c.

9BC «Elanbook.com»:

https://e.lanbook.com/book/56392

4. ®ununmnos, A.®. CoopHuk 3a1a4 1o audhepeHInaibHbIM ypaBHeHusM [Tekcr]:
yueOHoe nocodue aisti By30B / A. @. Gununmos. — M. : Hayka, 1992. — 128 c.

OK Hb /IBDY:

https://lib.dvfu.ru:8443/lib/item?id=chamo:37693

VII.  METOJMYECKHUE YKA3AHHUSI IO OCBOEHMIO
JUCHMUIIIAHBI

B pamkax manHo# mucuuruinHbl npeaycmorpeHo 108 wacoB camocTosTenbHOM
paboThI, KOTOpasi HeOOXoAMMa MPHU MPOpPabOTKEe MaTepuana JEKIWU, BBHITTOJIHEHUN
WHUBUYAJIbHBIX 3aJIaHUid, OPOPMIICHUU pacu€THO-TpaduyecKoil paboThl, MOJATr0-
TOBKE K KOHTPOJBHBIM paboTaMm, 3a4€Ty, IK3aMEHY.

B camocTostenbayto paboty no aucnurinHe «Jluddepennranbapie 1 UHTE-
rpajibHbIC YPaBHEHUS, BapHAIIMOHHOE MCUMCICHNE» BKIFOUCHBI CIEIYIOIINE BUJIBI
NEATCTLHOCTH:

B nporrecce n3ydeHHs TUCIMILIMHBI CTYJCHT JTOJDKEH PEIIUTh BCE MHIUBHTY b~

HBIC IOMAIITHUE 33]]aHUsI B CEMECTPE; HAMKMCaTh 2 KOHTPOJIbHBIE paOOThI, TOCIIE ATOTO T10-
Jy4aeT JIOMYCK K cAaue TeopeThudeckor yacTu 3auera. OrieHruBaHue UIeT 1o OaabHO-peii-
TUHTOBOU CUCTEME.


https://e.lanbook.com/book/59690
https://e.lanbook.com/book/70785
https://lib.dvfu.ru:8443/lib/item?id=chamo:246217
https://e.lanbook.com/book/56388
https://e.lanbook.com/book/56392
https://lib.dvfu.ru:8443/lib/item?id=chamo:37693

JI1s1 ycnentHoro OCBOEHHUS paccMaTpPUBAEMOM TUCIMIUTMHBI HEOOXO MO

- HOCEUICHHE JIEKIIMOHHBIX U MTPAKTUYECKUX 3aHATUH;

- BEJICHME KOHCITEKTA JICKIUN U TPAKTUUYECKUX 3aAHSATHIM;

- CBOEBPEMEHHOE PEIIEHUE UHANBUAYATbHBIX JOMAIIHUX 33/ IaHUN;

- IOCEIIEHNEe KOHCYJIbTAIIUH, B CIydae KaKuX-I1M00 COMHEHUH B 3HAHUHU TEKYIIIETO
MaTepuana;

- TIPH MTOJTOTOBKE K MPAKTUYECKUM 3aHATHAMU HEOOXOAMMO YNTATh JICKIIMOHHBIN
MaTepua, nepecMaTpuBaTh MPAKTUUECKUE 3aHATHS.

CtyaeHTy ciemyeT TIIAaTeNbHO TUIAHUPOBATh M OPTAaHU30BBIBATH BPEMsi, HEOO-
XOAUMOE [T U3YYCHUS TUCUUIUINHBL. HeqomycTuMo OTKIIa1bIBaTh 03HAKOMIIEHHUE C
TEOPETUYECKON YaCThIO U BBINOJIHEHNE UHINBUAYAJIbHBIX 3aJJaHUN U PACUETHO-Tpa-
dbuyeckux padoT, MOCKOJIbKY ATO HEMHUHYEMO IIPUBEICT K CHIPKCHHIO KaueCTBa OCBO-
eHus MaTepuana. Bce Buabl paboT Mo IUCHUIUIMHE PEKOMEHIYETCS BBITIOJIHSTH 10
KaJICHJApHOMY ILUIaHY, IPUBEICHHOMY B MPUJIOKECHUH 1.

VIIl. MATEPUAJBHO-TEXHUYECKOE OBECIEYEHHUE
JTUCHUATIIMHBI

Jns ocyiecTBieHus: o0pa3oBaTEIbLHOIO Ipolecca no auciuiimbe «Judde-
pEHLUAJIBHBICE W WHTErpajibHbIE YpPaBHEHUS, BapUAlIMOHHOE HCYHUCIECHHUE»HEOOXO-
JMMa ayJUTOpHs, T0CKa.
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IInan-rpa¢guk BHINOJITHEHHUSA CAMOCTOATEIbHONH PadOThI MO JMCHMILIMHE

Ne Jarta/cpoxn | Bug camocrositenibHoii padorsl | Ilpumep- dopmMa KOHTPOJIA
/i BBIIOJIHE- HbIE
HHS1, HeJleJIs HOPMBI
BpEeMEHH
HA BBIINOJI-
HEHHe, yac
3 cemecTp
1 BelnosiHeHnEe MHANBH Ty AIIBHBIX 3aImuTa HHINBHLY-
1-3 3aJaHnH 3 aJIbHBIX 3a1aHuii 1
(YO-1)
2 BolnosnHeHue MHAMBU Ty alTbHBIX 3almuTa HHINBHLY-
4-6 3aJaHuH 3 QJIBHBIX 3a/1aHUH 2
(YO-1)
3 BrlnosiHeHnEe MHANBUTy ATIbHBIX 3aIpTa HHANBHLY-
7-11 3aaHnH 3 AJIbHBIX 3a1aHUI
(YO-1)
4 BolnonHenue MHAMBUTy alTbHBIX 3amuTa NHANBHTY-
12-16 3aJaHHUH 3 ATBHBIX 3aJaHUA
(YO-1)
5 Bemonnenune pacuérHo-rpapu- 3ammura PP 1 (YO-
17 4eCKOH paboTHI 2 1)
6 N3y4yeHnue NeKIMOHHOIO MaTepu- KonTtpounbHast paGota)
18 ana, HOJAr0TOBKA K TEKyIIEMY 2 1 (TIK-2)
KOHTPOJIIO
7 1-18 Ilonroroska Kk 3a4é€ry 2 3auéT
4 cemecTtp
1 BrlnosHeHNE MHANBUTy ATTbHBIX 3alpTa HHANBHIY-
1-3 3aJaHuH 3 aIbHBIX 3aJaHNui
(YO-1)
2 BrlnonHenue MHAMBUTy alTbHBIX 3auyTa HHIHBHILY-
4-6 3a/laHuH 3 QIBHBIX 33/IaHUH
(YO-1)
3 BrlnosHeHNEe MHANBUTy AlTbHBIX 3alpTa HHANBHIY-
7-11 3aJaHuH 3 aIbHBIX 3aJaHNUi
(YO-1)
4 BrinonHnenue HHAMBUTYy alTbHBIX 3auyTa HHIHBHILY-
12-16 3aJaHui 3 aIbHBIX 3aJaHui
(YO-1)
5 17 Bemmonnenune pacuérHo-rpadu- 5 3ammura PIP (YO-1)
4eCcKol paboThl
6 N3y4enne neKIMOHHOTIO MaTepu- KonTtponbHast paGora)
17 aja, IOArOTOBKA K TEKYILEMY 2 2 (IIK-2)
KOHTPOJIIO




7 18 [ToaroroBka k 3auery 2 3a4ueT

XapakTepuCcTHKA 3aJaHUI JJI1 CAMOCTOSTEIbHON padoThl 00y4aIOIIUXCHA U Me-
TOAMYECKHE PEKOMEHIAIMH 10 UX BbINOJHEHUIO

B pamkax njaHHOW AMCUMITIIMHBI IPETYCMOTPEHO /2 Yaca caMOCTOSITENIbHOM pa-
00TBI, KOTOpass HEOOX0AUMa MPHU MPOPaAOOTKE MaTepHalia JIEKINU, BHIITOJIHEHUN UH-
TUBUAYaJIbHBIX 33JJaHUI, 0POPMIICHUN pacuETHO-TpaduIeckor paboThl, MOJTOTOBKE
K KOHTPOJBHBIM paboTaM, 3a4ETY, IK3aMEHY .

B camocrostenbHyto paboty nmo gucuuiinHe «uddepennnaibabie 1 UHTE-
IpaJIbHBIE YPaBHEHHUS, BapUALMOHHOE MCYHCIICHHE» BKIIIOUEHBI CIEIYIOIIUE BUIbI
NEeSATEIbHOCTH:

— IOUCK MH(OPMALIUY IO TEMaM JJIsi CAMOCTOSITEJIBHOTO U3yUEHUS;

— pa300p TEOPETUUECKUX aCIEKTOB MPAKTUYECKUX PaldoT;

— IOATOTOBKA K TEKYLIEMY M IIPOMEKYTOYHOMY KOHTPOJIIO.

JI1st 3aKperuieHn sl HABBIKOB M 3HAHWM CTYICHTA, IOJyYEHHBIX Ha IPAKTUYECKUX
Y JICKIMOHHBIX 3aHATHUAX, CTYJACHTY B TEYEHUE Kypca BBIIAOTCS UHAUBUIYAJIBHBIC
3ajaHus U pacu€THo-rpaduueckue padboThl. )i BHIOJIHEHUS UHAUBUIYaJIbHBIX 3a-
JaHUK pacu€THO-rpauuecKux padboT HEOOXOMMO UCIIOIB30BaTh BCE MOIYUYCHHbIE
3HAHUS U YMEHHS.

CryaeHTy cienyeT TIIATENbHO MIAHUPOBATh U OPraHU30BBIBaTh BPEMs, HEOO-
XOJIMMOE I U3yYEHHUsI TUCHUIUTMHBL. HenonycTumo oTKIaapIBaTh O3HAKOMIIEHHUE C
TEOPETHUYECKOW YaCThIO U BBIIIOJIHEHHE MHANBUAYAJIbHBIX 33JaHUI U pacy€THO-Tpa-
(uyeckux padoT, NOCKOJBKY 3TO HEMUHYEMO MPUBENIET K CHIXKEHHIO Ka4eCTBa OCBO-
eHus: Matepuana. Bece Buabl pabOT 1O TUCHUIUIMHE PEKOMEHAYETCS BBIOIHATH IO
KAJICHIAPHOMY IUIaHY.

[IpuBeneHHBIE HUXKE KOMIUIEKTHI BAPUAHTOB 3a7a4 JJIsI CAMOCTOATEIBHOTO pe-
LIEHUS] OXBATBIBAIOT BCE pa3fesbl Kypca. sl yCHEIHOro BBINOJIHEHUS 3aJaHUM
HEOO0XOMMO U3yUUTh COOTBETCTBYIOLINE MaTeprabl JIEKIIMOHHOTO Kypca U MaTepu-
aJIbl IPAKTUYECKUX 3aHATHH.

TpeOoBaHus K MpeACTABJICHUIO U 0)OPMIICHHIO Pe3yJIbTATOB CAMOCTOATEIb-
HOI1 padoThI

Cpoxu BbLAauu UHAMBUYaNnbHbIX 3a1anui (M1/13) npuBs3bIBatOTCS KO BpEMEHU
M3YYEHUS COOTBETCTBYIOIIETO MaTepraia Ha JICKIHUAX U IPAaKTUYECKHUX 3aHATUsX. Pe-
IIEHUS] TUIOBBIX 3a]a4 W YIPaKHEHUN paccMaTpHUBAIOTCA Ha MPAKTHUYECKHUX 3aHS-
tusx. 3amura /I3 cocTouT B MpOBEPKE CAMOCTOATENBHOCTH penieHus 3aaad. C 3Tou
LENbI0 MpeaiaraeTcs pelnTh 1-3 TUMOBBIE 3aJaud paBHOCWIbHBIE 3amadyam MJI3
U/Unu 0OBSICHUTH CIIOCO0, METO/I, IPUEM U T.JI., UCTIOJIH30BAHHBIN JIJIsI PEIICHUS Ka-
KON-TMOO0 U3 3a/1a4, BBITIOJIHUTH JAOMOJHUTENIbHBIE 3a/laHUsl B paMKaX MpPeCTaBJICH-
Horo UJI3.



IIpumep uHAMBUAYAJBbHBIX 3a1aHui 1

1. Berauciuts hopmy 00bEMa dXAJY B MOIAPHBIX KOOPAMHATAX, a 3aTEM — HH-
terpan Jdxdy/\(x? + y))o kpyry pagnyca R ¢ LeHTpoM B Hadase KOOPIUHAT.

2. Ilepeiitn x chepudecknm KoopArHATaM B (opMe pabOThI IEKTPUIECKOTO
TI0JISL TOYCYHOTO 3aps/ia U K MIIHHAPUICCKUM — B (DOpME MOTOKAa MAarHUTHOTO TIOJIS
JIBUKYIIETOCS 3apsiaa. B mocienneM ciydae oCh MUIHHIPHYECKON CHCTEMBI KOOP/IH-
HAT HAIPaBUTH BOJb JIBIKCHUS 3apsijia.

3. B mpocrpanctBe R® mmeercs koopamHaTHbIA Gasuc 2-dopm:  dXAdy,
dyAdz,dzadx. Pasmaras mosie TodeyHOro 3apsja 1o STOMYy Oasucy, MoJIydaem
E = (xdyAdz + ydzAdx + zdxAdy)/r®. Berancauts dE.

4. Boeramcnauth uHTErpan ot l-¢popmer o = XdX + ydymo momxyokpykHO-
CTHX = I COS ¢, Yy = I Sin ¢, 0 <p<r.

5. IIpoBeputh, uTo popMa pabOThI MPOBOJHUKA C TOKOM 3aMKHYyTa. CiieyeT iu
OTCI0J1a €€ TOYHOCTH?

6. IIpoBepuTh 3aMKHYTOCTH (POPMBI U HAUTH €€ TTOTCHITHAIT:

a. 2xydx + (X2 — y?)dy; 0.evdx — (2y + xeV)dy;
B. ydx — (2ylny — x)dy; r. (2 — 9xy?)xdx + (4y? — 6x3)ydy;
1. (y/X)dx + (y3 + Inx)dy; e. (2x3 — xy?)dx + (2y2 — x2y)dy.

IlpuMep MHAMBUAYAJIBHBIX 3aIaHUI 2

1. Pemnth cuctemy JimHeliHOro MastHuKa: dx/dt =y, dy/dt = -x.
2. Pemuth ypaBHEHHUS:

a. (X +y)dx + (x —y)dy =0; 0. y = siny;

B. (tgx + tgy)dx + xdy/cos?y = 0; r. 2x%yy + y* = 4x5;

o Xy +y—e=0; e.y=xy—vyh

&y —y+x=0; K. j+y+33=0.

3. Onpenenuth TUN YPAaBHEHUS:

a. yotgx +y = 2; 6.ydx + (V(x2 + y3) —x)dy = 0;

B.3y° —xy+1=0; Xy = XN(y — x3) + 2y;

Ly =xy—yp* e. 4y-yctgx = y>eos;

&. (xye?¥ + y?)dx = x%e*Vdy; K. (2x — 1 —y/x¥)dx — (2y — 1/x)dy = 0;
3. (X +y2)yy + (¥* -y )x = 0; .y + gy = x/cosy.

IIpuMep MHAMBUAYAJIBHBIX 3aJaHUM 3

1. TlocTpouTh KacaTeabHbIE BEKTOpa K mapadose Yy = X2,

2. 3anucath B NOJIIPHBIX KOOPAMHATAX MoJie U = YOy + XOy.

3. BBIMMCINTE IOTOK ¥ IPOBEPHUTH €T0 CBOWCTBA IS MO U = X2,

4. BeruncauTh MOTOK MOJist U = Oy (Tpymma CIABUTOB IJIOCKOCTH) U U = aXox +
bydy, a, bER (rpynma pacTspKeHHH TIIOCKOCTH).



IIpumep HHAMBUIYAJIBHBIX 3a1aHUI 4
1. I[IpuBecTH K »KOpAAHOBOK HOPMAJIbHOM PopMe MATPHUILY

2

2. BeraucanTs )KOpAaHOBHI IIEMOYKH N-MEPHOTO KOpAaHOBa OJIOKa.
3. Berauciauth )xOpAaHOBHI IIENOYKH MATPHUIIHL:

A1 0
A=/0 4 0]

0 0 4
4. Haiitu o6111ee KOMILJIEKCHOE M 00111ee JeHCTBUTEILHOE PEIIICHUE CUCTEMBI:
a.x = 5X + 2y + 2z, y=X+06y+2z, z=-5x -7y -3z,
0.Xx=Xx+Y, y=-X+z, Z=-X—-Yy+ 2z
B.X=2X+2y—2z, y=2x+5y—4z, z=-2x—4y+5z (112=1, 13=10);
r.X=-5x—4y+9zy=10x+ 9y — 10z,Z2=x+y + 3z (11 = -1, A3 = 4).
5. Pemutsb CUCTCMBI, UCIIOJIB3YA MATPHUYHYIO SKCIIOHCHTY:
a.xX=2X+Y,p=X+2y; 0.Xx=-X—2y,y=x-23y.
6. Haiitu 1 uccienoBats 0COOBIE TOUKH:
a.x=x2-y,y=In(1-x+x? —In3; 6.x=In2-y?),y=¢—¢;
B.X=(2X—Y)(X—2),y =Xy -2, rx=x2—y,y=x2—(y—2)3

nx=N0E-y+2) -2, y=arctgi® +xy); e.x=In[(y>—y+1)/3],y=x -y~
IIpumep HHAMBUAYAJIBbHBIX 32aAHUM 5

1. Beiunciuth nepBble HHTErPAJIBIL:

auU=(@Z+y—x)ox+(@Z+x-y)oy+(xX+y—2)0;

6.U = (2 + X)XOx + (2 + y)yoy + (2> — xy)o;

B. U= (zZ+€e0+ (z+€)0 + (22— e)o;

r.U=X0x + (2 +W)oy + (y + W)0; + (Y + 2)0u.

2. BBIYMCIUTh NOTOK U NEPBBIE UHTErPANIBI BEKTOPHOTO noJisA. [IpoBeputs, 4to
HHTCTPAJIbI HeﬁCTBHTeHBHO COXpPaHAIOTCA Ha MHTCTPAJIbHBIX KPHUBBIX ITOJIA.

a. u=Xx"0y 0. U = sinx ox; B. U = €*0y;

I. U= 0y + X0y, 1. U = YO + XOy; e.u =y +x19,, x, y> 0.

3. IlokazaTh, 4TO MOJIE ABIACTCA MHPUHUTEIUMAIBHON CUMMETPHEH ypaBHEHUS
(ecnii ypaBHEHUS HET — HalWTH). PeluTh 3TO ypaBHEHHE.

a. U = yo, ydx + (y* —x)dy = 0;

6. U = Yox — X3y, (XF(r) + y)dx + (yf(r) — x)dy = 0, r = V(x2 + y?);

B. U = Y30,

IIpuMep MHAMBUAYAJBHBIX 321aHUH 6
Haiitu o01iee n1elCTBUTEILHOS PEIICHUE:

1. y®— 35 +3y-y = 0;
2.7 —4y + 5y =1+ 3cosx + e



3.7 -2y + 2y = (X + e5)sinx;
4.5 + 4y = e + 4sin2x + 2c0s%X;
5. y® + 3 = sinx + XCOSX.

IIpumep MHAUBUAYAJBHBIX 3aJaHU 7

1. BolyucnuTh BapUaIlMOHHYIO MPOU3BOAHYIO JIJIsl BApUAIIMOHHOTO (DYHKIIHO-
Haja:

b
L(X, Y, z) = %j(xz +y%+22)dt .

2. Peminth BaprallMOHHBIC 33]1a41 O HAXOXKICHUU:

a. KpUBOM MUHUMAJIBHOM JUIMHBI, COEUHSIIONIEH BE TOYKH INIOCKOCTH;

0. TpaeKTOpUM MaTEPUATBLHON TOUKH B MOJIE CUIIbI TSHKECTH.

3. Haiitu ypaBHEHHS JTydel CBETa, pacIpOCTPAHSAIOUIETOCS B IIOCKOW Cpene ¢
HEOTHOPOJIHOM CKOpPOCThIO cBeTa C(X,Y).

4.BpIBeCcTH ypaBHEHHE MaJIbIX KOJIEOAaHUI MEMOPAHBI.

5. PemmTh BapralimoHHYIO 33J1a4y O HaXO0KICHUU YKCTPEMAJIbHON TTOIIAAH 10~
BEPXHOCTHU BpaIIEeHUs C 33JJaHHOM 00pa3yromiei.

6. 3a7aya Ha YCJIOBHBIA dKCTpeMyM. Permmth 3aady: cpenu KpuBbIX Y = Y(X)
minbl |, Takux, gro y(a) = y(b) = 0, HaiiTu Ty, KOTOpas OrpaHUYMBACT HAHOOJIBIITYIO
IJIOIA/Ib.

7. HaliTu sKCTpeMyMbl (PyHKIIMOHAJIOBB KJIacce TNaakuX (QYyHKIMM Ha OTpe3Ke
[0; 1], ynoBneTBopsiromux rpanuanbsiM yeimosusiM Y(0) = y(1) = O:

a. S[y] = lo*(y,® + y + 1)dx;

6. S[y] = [o*(y:® + xy + 1)dx;

a. S[y] = Jo'(y:® + ywy" + 1)dx.

8. B pensaTuBHCTCKON MexaHuke MHTepBai dS (aHAJOr 3JIeMeHTa JITMHBI B €B-
KJIMJ0BOM MPOCTPAHCTBE) 3a1aércs BeipaxkenueM ds? = ¢%dt? — dx? — dy? — dz2. Jleii-
CTBHUE JIJIs1 CBOOOTHOM PENITUBUCTCKOMN YaCTHUIILI ONIPEAEtOTCS (hOPMYIION:

b ty X2+y2+22
S :—mcjds=—mc2'|' 1-2 -2 "% dt,
a t,

C2

IZi€ IepBbIi UHTErpan 0epErcs BAOIbL MUPOBOW JTMHUMU YacTUIIbL. BelnucaTtsh ypaBHe-
HUSI IBUOKEHUS YACTHULIBI.

9. Haiitu ypaBHEHUE KpMBOM HaWMEHbILIEH JUIUMHBI, coeaunstoneil Touku (0; 0)
u (1; 0) u umeronelt GUKCUPOBAHHYIO TIJIOIIA/Ib.

10. Pemuth BapualimoHHYIO 33/1a4y:

a. S[y] = lo(y:® + x)dx, [o(y +x¥)dx = 1, y(0) = y(1) = 0;

6. S[y] = Jo*(y:2 + 2y)dx, 2Jotxydx = 1, y(0) = y(1) = 0.

11. ITo napaGonuueckoMy xk&noby X(S) = S, Y(S) = -$%/2 mox melCTBUEM CHIIEI
TSOKECTH MJ COocKallb3bIBaeT 0€3 TpeHUs MaTepuanbHas Touka. [lokas3aTs, 4To e€ cko-
pPOCTh B TOPU30OHTAJILHOM HAIPABICHUU CTA0UIU3UPYETCS.

IIpuMep MHAMBUAYAJIBHBIX 321aHUH 8



1. [lokaxute, uTo none ¢ =X0x + YOysBIsieTCsT UHPUHUTE3UMAIIBHOM CUMMET-
pueii hopmbl L= L(X,Y,yx)dXB ToM 1 ToIBKO TOM ciy4ae, koraa Yoyl + L + XokL = 0.
[TocTpoiiTe COOTBETCTBYIOIIMUI 3aJaHHUIO 3aKOH COXpaHeHus, koraa L = y,/y. Beimu-
IMTE ypaBHEHHUE Ditepa 1us narpamknanal = Y2y + yy/X. TloHn3bTE MOPAIOK ypaB-
HEHUS, BBIYUCINB 3aKOH COXPAHCHUS.

4. Tlokaxurte, uto moje ¢ = Ox WHOUHUTE3UMAJIbHAS CUMMETPHUS (POpPMBI
L= L(x,y,yx)dxroraa u Toapko Toraa, koraa oL = 0. [TocTpoiiTe COOTBETCTBYIOMINI
3aKOH COXPaHCHMSI.

KpMTepnn OLHCHKHU BBINMOJHCHUA UHIANBUAYAJTbHBIX 3a)1aHm“4
KpMTepnn OIICHKH BBIINIOJITHCHUA CaMOCTOSITEJILHOM paﬁoTLI

Boimonnenne U3 u PI'P 1 ux 3amuTa O1eHrnBaroTCs MO MATHOAIIIFHOM IIKaIe.
be3 3amutel onenka 3a /I3 wiam PI'P He BricTaBnsercs.KomuecTBo 0amioB coot-
BETCTBYET YPOBHIO BBITIOJIHEHUSI 3a/laHui. [1s9Th GallIoB COOTBETCTBYET CaMOCTOSI-
TEJILHOMY BEPHOMY BBIMIOJHEHUIO BCeX 3alaHuil. YeThlpe Oana caMOCTOSTEIbHOMY
BEPHOMY BBITIOJIHEHUIO 3a/1anuii Ha 76-85%. Tpu 6ana — 61-75%. JIBa 6ania — meHee
60%. [TogpoOHO KpHUTEpHH BHICTaBICHUS OIICHOK MpUBEICHHI B [Ipumoxenun 2.

[IpuBenennsie B [Ipunoxennu 2 Bapuantsel U3 u PI'P nns camocrositensHOrO
BBITIOJIHEHUS OXBATHIBAIOT BCE paszAeibl Kypca. s yCIemHOro uMx BBINOJHEHUSA
HEO0OXOIMMO U3YYUTh COOTBETCTBYIOIINE MAaTEPUAIIbI JICKIIMOHHOTO Kypca U MaTepu-
aJbl IPAKTUYECKUX 3aAHSATHM.



[Tpunoxenue 2

MHWHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPAIN
q)ez[epanLHoe ToOCyJapCTBEHHOEC aBTOHOMHOC O6p&30BaT€J'IBHO€ YUPECKACHUC
BBICIIIETO TTPO(ECCHOHATEHOTO 00Pa30BaHHUS
«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
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Macnopt ®OC

Koa u ¢popmysmpoBka Jtanbl (OPMHUPOBAHUA KOMIIETEHINH
KOMIIeTeHIINH

OIIK-1.1 OCHOBHBIE THITBI M METOJIbI pEIIECHUsT OOBIKHOBEHHBIX

CIIOCOOHOCTBIO UC- 3Haer mudepeHIHabHBIX YPABHCHUH U BapUAIIMOHHBIX

MOJIb30BaTh OCHOBHBIE 3a1au.

3aKOHBI €CTECTBCHHO-

HAyYHBIX IUCLMILIAH B HCIIO0JIh30BaTh YKa3aHHBIC METOIBI JIJIS pemieHus aud-

1podeCcCHOHATBHOI (hepeHIMATBHBIX YPaBHEHUI U BapUAITMOHHBIX 33]1a4.

JEATEILHOCTH, ITPUME- Ymeer

HSITh METOJIbl MaTEMa-

TUYECKOIO aHaJIn3a U

MOJIEJIMPOBAHUSA, TEO- .

PETUYECKOro H KCIIe- Brazeer HaBbIKaMu perieHus nuddepeHmanbHbIX ypaBHEHUN

PUMEHTAIBHOTO HCCIIE- W BapUAMOHHBIX 33]1a4.

JIOBaHUS

No Kontponupyemsie Kons! u sTamsr OlLieHOYHbIE CpeICTBA
n/n pasziesbl / TeMbI dhopmMupoBaHu TEKYIIHI KOHTPOJIb MIPOMEXKYTOUHAS
JUCIUILTAHBI KOMITETEHITHIA aTTecTanus
1 P OIIK- | 3Haer Yerusiit onpoc (YO-1) | Bompocs! k
asneanl.
11 yMeeT BrinonHenyre uHaAuBUIY-| 3auety Ne 1-21

AuddepeniuranbHb Brajeer | AIbHBIX 3a1anui 1-4
€ hopMBI, (ITP-11)Pacuérno-rpa-
YpaBHEHHUS IIEPBOTO (bPI‘ICCKaﬂ pa60Ta 1 (HP-
MOPsIIKa, BEKTOPHBIE 12)
OIS ¥ CHCTEMEL KontponbsHnas pabora 1

(TTP-2)

2 P OIIK- | 3Haer PacuérHo-rpaduueckas | Bompocs! k 3auety
aznenll.
1.1 pabora 2 (ITP-12) No 1-62

IIpoussoanas Jiu, yMeEET Brinosnnenue nHauBUY-
JTUHEWHbIE ypaBHE- Boajeer | AIbHBIX 3a/aHui 5-8
HUs1, BAPUALIUOHHBIE (ITP-11)Pacuérno-rpa-
METO/IBI ¢uueckas padora 2 (I1P-

12)

KonTtpomnsHas pabora 2

(TIP-2)

IIIkana oueHUBaHUA YPOBHS C)OPMHPOBAHHOCTH KOMIIECTEHIIUI

Kon u popmy.u-
POBKA KOMIIe-

Aransl (l)Ole/lpOBaHl/lﬂ KOMIIETCHI NN

KpPUTEPUH

noxkasarTeJjin

TEHIHH

OIK-1.1 OCHOBHBIE MOHSITHS U 3HaHUE OCHOBHBIX | YMEHHE NPUMEHATH Me-
HaeT (11oporo- .

CIIOCOGHOCTBIO 3 (nop HOHATUM TeOpUU ToNBI Teopun auddepen-

HCIIOJIBb30BaTh

BEIIl yPOBCHB)

METOJIbI TCOPUH JTU]-
(hepeHnmambHBIX

LUaJIbHBIX YPABHEHUN U




OCHOBHbBIE 3aKOHBI
€CTECTBEHHOHA-
YYHBIX TUCIIH-
IUTAH B mipodec-
CHUOHAJIbHOM Jes-
TeJIbHOCTH, MPH-
MCHSTH METOJIBI
MaTeMaTH4YCCKOTO
aHajan3a B MoJie-
JIUPOBaHUs, TEO-
PETHUYECKOTO U
9KCIIEPUMEHTAIIb-
HOT'O HCCJICI0Ba-
HHSA

ypaBHEHHI ¥ Bapualu-
OHHOTO UCUUCIICHHUSL.

nuddepeHmanb-
HBIX YPaBHEHUU U
BapHAIMOHHOTO UC-
YUCIICHHS.

BapHAIIMOHHOI'O0 UCYHC-
JICHUA.

ymMmeeT (TIpOJBH-
HYTBIi)

TIPUMEHSTh METOIBI U
annapaTTeopuu Iud-
(epeHIanbHBIX ypaB-
HEHUH B IpoLecce pe-
IeHus GU3UIECKUX U
MaTEeMaTHYECKHX 3a-
Jad.

YMeHue npoBoguTh
BBIYHCIICHHUS METO-
JIAMUTEOpUH AUQ-
(bepeHImaIbHBIX
YpaBHEHHI U Bapu-
AIIMOHHOTO HCYHUC-
JICHUSL.

CriocoOHOCTh permars 3a-
nmaauteopuu audhepeH-
[[HAJIbHBIX YPaBHEHHUU U
BapHAI[MOHHOTO HCYHUC-
TICHHUS.

Blazieet (BbICO-
KHUH)

METOJ0JIOTHEN U TIO-
HATUHHBIM alapaTom
Teopun auddepeHnu-
IBHBIX YpaBHEHUH 1
BapHALMOHHOTO UCUUC-
JICHUS AJI TOCTAaHOBKHU
W pEILICHHUS TeOpEeTHYE-
CKUX U NPAKTUYCCKUX
3a]1a4 €CTeCTBO3HAHUSI.

Bnageet metona-
MuTeopuu nudde-
PEHIMATBHBIX
YpaBHEHHI U Bapu-
AIIMOHHOTO MCYHUC-
JICHUSL.

CB0OOOIHO TIONIB3YETCS
METOAAMHUTEOPHUHN AU~
(epeHIMaIbHBIX ypaBHE-
HUH ¥ BapUalMOHHOTO
WCYHCIICHUS IIPHU 110CTa-
HOBKE U PEIICHUN
HaYyYHO-TCXHUYCCKUX,
MaTeMaTUYeCKUX U Qu-
3MYECKHX 3aj1au.

MeToanueckue PEKOMEHIAUH, OIIPCACIAIONINE NTPOUCAYPbI ONCHUBAHUA
pe3yabTaTOB OCBOCHUAINCIIUILINHDBI

[IpomexxyTouHasi arrecTalys O0Oy4YaroIIUXCA MO YYEOHOW JUCHUIUIMHE OCY-
HIECTBJISIETCS B pPaMKax 3aBEPILICHUS] U3YUYEHUS JAHHON JUCUUILIMHBI U MO3BOJISET
ONPEJENIUTh KAYECTBO U YPOBEHb €€ OCBOEHUS. [IpeiMeToM OlleHKH OCBOEHUS SABJISI-
I0TCSl YMEHUSA U 3HAHUSL.

[IpomexxyTouHast arTecTanus oOy4arouuxcsi OCyIecTBIAeTcs B (hopme 3ayeTa
B 3 1 4 cemecTpax U MO3BOJISIET OMPEACIIUTh Pa3BUTHE OOIIMX KOMIIETEHUUMI, TTpe1y-
cmotpeHHbIX st OIIOIL. YcenoBueM nomycka K 3a4eTy SIBISETCA yCIENIHOE OCBOE-
HUe 00y4YaroIMMUCS BCEX IEMEHTOB JUCIUIUIMHBI (BBIOJHEHUE U Cladya BCEX WH-
JTUBUTyJIbHBIX 33JJaHUN U KOHTPOJIBHBIX PaldOT).

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCSI B XOJI€ ITOBCEIHEBHOM
y4eOHOU paboThl O KypCy AUCHMIUIUHBL. J{aHHBIA BUA KOHTPOJIS CTUMYJHUPYET Y
oOyuaromuxcs CTpeMJICHHE K CHCTEMaTHYECKON CaMOCTOSITENIbHON paboTe 1o usyye-
HUIO y4eOHON AMCUHUIUINHBI, OBJIAJCHUIO OOLIMMH KOMIIETEHIIUSMHU.

OueHovHbIe CPpeACTBA JAJsl POMEKYTOYHOM aTTeCTAlMU

Bonpocsl k 3auéty (3 cemecTp)

1. Kak BBITIS AT pousBosbHas P-popma B R*?

2. late onpeneneHue uHTErpaia ot auddepeHmansHon 1-hopmbl

3. JaTp onpeneneHue TOUHOM U 3aMKHYTOM GopMbl. ChopmynupoBaTh U JOKa-
3aTh UHTETPAIbHBINA IPU3HAK TOYHOCTHU |-(OpMBEI.



4. ChopmynupoBath 1 1I0Kka3aTh Jjemmy [lyankape.

5. Onucate ypaBHEHHsI TIEPBOTO MOpsiaAKa Kak AU(PPEpeHInaIbHYI0 CUCTEMY.
JlaTp onpeneneHue pemeHus.

6. Uto Takoe ypaBHEHHE B MONHBIX MU depeHIranax, KakoBo ero pemeHue?

7. UTo Takoe ypaBHEHHE C Pa3ACISIONIMMHUCS MEPEMEHHBIMHU, OIHOPOIHBIC
YpaBHEHUS, IPUBOIAIIMECA K OJHOPOAHBIM YPABHEHUS?

8. Uro Takoe merojn mapamerpuzauuu? UYto Takoe ypaBHeHMs Jlarpanxka u
Knepo?

9. Uto Takoe ocoOble perieHus ?

10. Yto Takoe nuHelHbIe ypaBHEHU? UTO Takoe ypaBHeHHE bepHynn?

11. JlaTe onpeneneHne KacaTeIbHOIO BEKTOPA, KacaTeIbHOTO MPOCTPAHCTBA U
KacaTeIbHOTO PACCIOCHUSI.

12. IToka3aTp, 4TO KacaTeJIbHOE MPOCTPAHCTBO YIOBIETBOPSET aKCMOMaM BEK-
TOPHOT'O MTPOCTPAHCTBA.

13. Yto npencraisieT coO0i 6a3a U CION KacaTeIbHOTO PACCIOEHUs?

14. Yto Takoe ocoOble TOUKHU, (a3oBbie KpuBbIe U (ha3oBbiii mopTper? Kakos
(a30BbIii TOPTPET HEIMHEMHOTO MASITHUKA?

15. Uto Takoe MoToK BEKTOPHOIO MOJIA U KaKOBHI €ro cBoicTBa? YTo ecTh 00-
JACTh OMPEAEIEHUS TOTOKA?

16. ChopmynupoBaTh TEOpEMY O KOpAaHOBOM Oa3zuce. UTo Takoe HOpMajbHas
)opJlaHoBa (hopma MaTpUIlbl?

17. atp onpenenenue auHeHOW cucteMbl. ChopMyIHpoBaTh Teopemy 00 00-
IIEM PEUICHUH B CiIydae, KOrJaa COOCTBEHHbIE BEKTOPBI 00pa3ytoT O6a3uc. Kak Bbize-
JIUTh JE€UCTBUTEIbHBIE PEILICHUS ?

18. ChopmynupoBath TeopeMy 00 00111eM pELICHUH JTUHEHHON CUCTEMBI.

19. laTh onpeneneHre MaTpUYHOM KCIIOHEHTE. UTO Takoe paBHOMEpPHas CXO-
JUMOCTB pAJia JUIsl 3KCTIOHEHTHI?

20. Kak npeacTaBUTh PEIICHNE HAYAIBHOM 3aJa4u JIJIs JIMHEMHOW CUCTEMBI Ye-
pe3 MaTpUUHYIO SKCIOHEHTY? KakoBbI CBOMCTBA MATPUYHOM SKCIIOHEHTHI? KakoBa
€€ CBS3b C MOTOKOM JIMTHEWHOTO BEKTOPHOIO MOJIs?

21. KakoBbl 0cOObIE TOYKH IBYMEPHOU JTMHEHHON CUCTEMBI?

Bomnpocs k 3auerty (4 cemecTp)

Anrebpa nuddepeHmanbHbIX HOpM.

3amena koopauHaT B nuddepeHmanpHoi hopme.
HubdepennmpoBanue Ghopm.

WNurerpupoBanue hopm.

TouHbIe ¥ 3aMKHYTBIE (OPMBI.

Teopema @pobeHuyca.

['eomerpuueckuii cMbIca 1-GhopMbl.

YpaBuenus Makcgeia.

Omnepatop Xomxka.

oCoNOORLDE



10. VYpaBHeHue nepBoro nopsaka kak auddepeHiuaibHas CucTemMa.

11. VYpaBuenus B nuddepeniuanax.

12. VYpaBHeHus B noiHbIX quddepeHimanax.

13. VYpaBHeHUS C pa3aensiOMUMUACA TEPEMEHHBIMH.

14. OpHOpOIHBIE YPABHEHHS.

15. VpaBHeHUS, IPUBOIANTHAECS K OJHOPOTHBIM YPABHEHUSIM.

16. Meron nmapameTpu3auu.

17. Oco0sie pernieHus.

18. JluneliHple ypaBHCHHS.

19. VpaBuenue bepnyim.

20. Hexkotopble mpreMbl MOHUKEHUS TTOPSIKA.

21. KacarenbHbli BEKTOP.

22. KacarenpHoe pacciioeHue.

23. BekTtopHbIE MOJs.

24. 3ameHa KOOpJWHAT.

25. HuTterpanbHbie KpUBBIE.

26. Teopema 0 CyIIeCTBOBAHHMH W €TUHCTBEHHOCTH.

27. Oco0Oble TOYKH BEKTOPHOTO TTOJIS.

28. TloTOK BEKTOPHOTO MOJISI.

29. CgoiicTBa OTOKA.

30. Omnpenenenue.

31. [lpumep pemieHus: TMHEHHON CUCTEMBI.

32. Oo1ee perieHue B cliydae, Korjga COOCTBEHHBIE BEKTOPBI 00pa3yroT 0a3uc.

33. Brigenenue AeHCTBUTEIBHBIX PEIICHUM.

34. Teopema 0 >KOpAaHOBOM Oasuce.

35. XKopnmanosa HopmalibHast popMa MaTPHIIHI.

36. OOree peneHne TMHSHHOW CHCTEMBI.

37. MarpuyHas SKCTIOHEHTA.

38. CpoiicTBa MAaTPUYHON IKCIIOHEHTHI.

39. BrplunciaeHne MaTpUYHOM SKCTIOHEHTHI.

40. JIlByMepHas TMHCIHAsI CUCTEMA.

41. TlpousBoaHas JIu pyHKUIMU.

42. WupyuumpoBaHHOE OTOOpakeHUE (OpM.

43. TlpomsBoanas JIu hopmsl.

44. ®opmyna JInyBuIs.

45. CuMMeTpuH U UHTETPUPOBAHKUE YPAaBHEHUH TIEPBOTO MOPSIKA.

46. YpaBHEHHUS C MOCTOSIHHBIMU KO PUITEHTAMU.

47. OmnepaTopHOE MPECTABICHUE.

48. ComyTCTBYIOIMIUNA METO UHTETPUPOBAHMUS.

49. HHTterpupoBaHue OAHOPOJHOIO YPABHEHUS.

50. HuTerpupoBaHue HEOAHOPOIHOTO YPABHEHUS C IPABON YaCThIO — KBa3HM-
HOTOYJICHOM.

52. BapuanuoHHas 3aj1aya.

53. Ilpumepsl BapuallMOHHBIX 33]1a4.

54. BapuanmoHHas npou3BoOAHas.



55. Heobxomaumoe yclioBHE SKCTpEMyMa.
56. Omnepatop Diinepa.

S7. YpaHeHus Ditnepa—Jlarpanxa.

58. VYcrnoBHBIN SKCTPEMYM.

59. T'aMuIbTOHOBA cCHCTEMa YpaBHEHUM.
60. IIpousBoanas JIlu hopMmsl.

61. IlpomomxeHre BEKTOPHOTO MOJIS.

62. Teopema Dmmbl Herep.

KpnTepnn OIICHKH 0TBE€TA HA 3a49Y€THbBIC BOIIPOCHI

5 6aI0B — €CJIM OTBET MOKAa3bIBAET INIyOOKOE U CUCTEMAaTHUECKOE 3HaHUE
BCETr0 NMPOTPaMMHOI'0 MaTepuana U CTpyKTypbl KOHKpETHOro Bonpoca. CTyneHT ne-
MOHCTPHUPYET OTYETIIUBOE U CBOOOTHOE BJIAICHHE KOHLIENTYaIbHO-TIOHATHIHBIM
anmnapaToM, HayYHBIM SI3bIKOM U TEPMUHOJIOTHEN COOTBETCTBYIOLIEH HAy4YHOU 00Ja-
CTU. 3HAaHWE OCHOBHOM JIUTEPATYPHI U 3HAKOMCTBO C JIOIIOJTHUTEIBHO PEKOMEHI0-
BaHHOU JHUTEpaTypoi. JIOrHueckun KOppEeKTHOE U yOEeTUTENbHOE U3JI0KEHUE OTBETA.

4 0anIoB — 3HAHUE Y3JI0BBIX NPOOJIEM IMPOrPaMMbl 1 OCHOBHOTO COJIepKa-
HUS JIGKIIMOHHOTO KypCa; YMEHHUE TMOJIh30BaThCS KOHIIETITYJIbHO-TIOHATUIHHBIM arl-
napaToM B IPOIIECCE aHAJIN3a OCHOBHBIX MPOOJIEM B paMKax JaHHOW TeMbl. B nienom
JIOTHYECKH KOPPEKTHOE, HO HE BCETJja TOYHOE U apIryMEHTHUPOBAHHOE U3JI0KEHUE
OTBETA.

3 6an — (parMeHTapHbIe, TOBEPXHOCTHBIE 3HAHUS BaKHEHIIINX pa3/IeioB
IIPOTPaMMBI U COAEPKAHUS JEKIIMOHHOTO Kypca; 3aTPYIHEHHUS C UCIIOJIb30BAaHUEM
HAYYHO-TIOHATUIHOTO anmnapaTa 1 TEPMUHOJIOTHH Y4eOHOW JTUCIUIUIMHBL, YaCTHY-
HBIE 3aTPYJHEHUS C BBIIIOJHEHUEM MIPEAYCMOTPEHHBIX IPOIPAMMON 3a/1aHH;
CTPEMJICHUE JIOTUYECKU OMPEIETEHHO U MOCIEI0BATEIbHO U3JI0KUTh OTBET.

2 6a/toB — HE3HaHHE, TUOO OTPHIBOYHOE MPEACTABICHUE O JaHHOU MPo-
0JieMe B paMKax y4eOHO-IIPOrpaMMHOI0 MaTepuaia; HEyMEHHe UCIOIb30BaTh MO~
HATUIHBIN anmapar; OTCYTCTBUE JJOTUYECKOU CBSA3U B OTBETE.

3auTeHo - 5,4 nau 3 6aia.
He 3a4yTeHo - 2 0aya

OueHouHbIe CpeACTBA ISl TEKYIIEH aTTecTAlNU

1. WuauBuayaibHbIE JOMALIHUE 32/IaHUS
[Iprmepbl MHAMBUYANBHBIX 3aJAHUN U KPUTEPUU OLICHUBAHUS MTPUBEICHBI B
MPUIOKEHUH |



2. Konmponvnasn paboma
IIpumep 3agaHnii KOHTPOJIBbHOM padoThI 1

OnpenenuTs TUII YpaBHEHHS U METOJ pelieHus. Halitu oOmiee peuieHne ypas-
HEHUSL:

1. (xcos2y + 1)dx — x%sin2ydy = 0;
2. xdx — 2ydy = 2yx2dy — xy2dx;
3. (X2 + xy + y?)dx = x2dy;

4.y —Xy = X;

5.y — Xy = -2\y;
6.y=(x+y+1);
7.1+ 3% =2yy;

8.7(e*+1)+y=0;

9.y +y=1/cosx;

10. 2y + 5y = 5x% — 2x — 1;

11. x =-5x+ 4y, y =-9x + 7y;
12.x=x+y—2,y=-Xx+4y—2z,2=-2X+ 5y — 2z.

IIpuMep 3agaHNil KOHTPOJILHOM PadoOTHI 2

1. HaiiTu o011iee KOMIUIEKCHOE M 00111ee AeHCTBUTEIBHOE PEILICHUE CUCTEMBI:

X=06Xx-7y+4z, y=X+z, z=-2X+ 3y.

2. Haiitu oO1iiee A€CTBUTENBHOE PEIICHHE:

a. y(4) _ 5y(2) + 4y = 0’

0.y—y=1/(1+¢¥);

B. y + y = 1/sinX.

3. Haitru skerpemymsl dyrxrmonanaS[y] = Jol(y2 + yxy" + 1)dX B k1acce riaj-
kux pynkuit Ha otpeske [0; 1], ynosneTBopsitommx rpanndHbM ycimoBusiM Y(0) =
y(1) =0.

4. HaliTh 5KCTpEMYM U ONPENEIIUTH €TO THIL:

a. S[y]:j(yz+£jdx, yO =1 y4) =8
1 4x

2
6. S[y]=J'[3x2yy—x3y2+6—)?/jdx, yQ =0, y(2)=1/8

B. S[y]zf[yz—gi +18dex, y©) =4, y(r)=0.

Kpurepuu oieHKH BbINOJHEHU KOHTPOJIbHON Pad0ThI

Ommemxa "Omauyno”
Bepro BeimosHeHo 6oiee 85% 3amaHuii.
Ommemxa "Xopowo"



Bepno BeinonHeHo 75-85% 3ananuii.
Ommemxa "Yooenemeopumenvro"
BepHo BeimonHeHo 60-75% 3anaHuid.
Ommemxka "Heyooenemeopumenvro'
Bepno Bbinonneno menee 60% 3agaHui.

!

3. PacuérHo-rpadpuyeckas padora
IIpumep 3aganuii pacuéTHo-rpadpuueckoii padorsi 1

HOCTpOI/ITL HN30KJIMHBI, ITOJIC HaHpaBHeHHﬁ, CEMENCTBO pemeHI/Iﬁ, 0COOBIE TOYKHU
1 ocoOble perieHus s AudPpepeHImanbHbIX YPaBHECHUH:

a.y' =1+y3; 6.y =x+y; B.Y =xy—1; r.y' =(X-=y)lx+y);

. (X2 + yA)dx — xydy = 0; e. xdx — (VX2 + y2) + y)dy = 0;

&y = (yX)In(y/x). x.y2=y;, 3.y=xy'+1y; uny?2-3y)’=4(1-y).

IIpuMep 3agaHuil pacuyéTHO-rpauyecKoi padoTsl 2

[TocTpouTh U30KIIMHBIL, TTOJIE HAIIPABIICHH, CEMEUCTBO pEIICHU, 0COOBIE TOUKHU
1 0coOble penieHus A qudpepeHnrnanbHbIX ypaBHEHUN:

Ay =x+y 6.y = (x=y)l(x+y);  B.xdx— (€ +y?) +y)dy =0;

ry?=y; .y#(2-3y)* = 4(1-y).

Kpurepuu oieHK# BbINOJHEHHUS PACYETHO-TPAaUIecKOd padoThI

Ommemxa "Omauyno”

1. BepHO BBINOJIHEHBI BCE 3aJaHUS.

2. JlaHo BEpHOE MOSICHEHUS BBIMOJIHEHUIO KAXKA0TO 3aJaHusl.

3. JlaH BepHBII OTBET HA NOMOJIHUTEIBHBINA BOIIPOC MO TEME 33IaHMUS.

Ommemxa "Xopowo"

1. HomymieHsl HeOONbIINE HEAOUETHl B BBHIIIOJIHEHUU 3aJaHUN WIM HE
BbINOJIHEHO MeHee 10% 3amanuil.

2. JlaHO TOSICHEHWSA BBINOJIHEHHUIO KaXJOTO 3aJaHhsl C HEKOTOPBIMHU
HeJI04YETaMHU.

3. JlaH OTBET Ha JOMOJHHUTENIbHBIN BOIPOC MO TEME 3aJaHUS C HEKOTOPBIMU
HeJI04YETaMHU.

Ommemxka "Yooeremsopumenvro"

1. HomyiieHbl CyIIECTBEHHbIE HEIOYETHI B BBINOJHEHUM 3aJaHUN WM HE
BBITIOTHEHO 10 30% 3agaHuil.

2. JlomyiieHbl CyUIECTBEHHbIE HEAOYETHI B TMOSICHEHUM IO BBIIOJHEHUIO
3aJIaHUM.

3. OTBET Ha JOMOJHUTEIBHBIN BOMPOC COJACPIKUT CYIIECTBEHHBIEC HEIOUETHI.

Ommemxka "Heyoosnemseopumenvro"
1. He BBINOJIHEHO WUJK BBITIOJIHEHO HE BepHO Ootiee 30% 3amaHusl.
2. He MoXxeT OBITh JaHO SICHOTO MOSCHEHMS K BBIITOJTHEHHBIM 33 IaHUSIM.



2. He moxeT OBITh JIAaHO SICHOTO OTBETA HA JOINOJIHMUTEIbHBIM BOIIPOC IIO TEME
3aJaHus.



AHHOTauus padoveil NPOrpaMMbl JTUCHUILTHHBI

«AnddepeHunaibHble © MHTErPAJbHbIC YPABHECHUS, BADUALUOHHOE
HCYHUCTICHUE)

Pabouass mporpamma mucuuruinHbl «JluddepeHunanbible ¥ UHTETpabHbIC
YpaBHEHUS, BapHALlMOHHOE MCUHCIEHUE» pa3pabdoTaHa Uisl CTYyJAEHTOB 2 Kypca
HarmpasiaeHus 03.03.02 «Pusukay, cnernuanu3anui « DyHIaMeHTalbHas U PUKIIA]I-
Has ¢usuka (coBmectHo ¢ HUY BIIID r. MockBay B COOTBETCTBUU C TPEOOBAHUSIMHU
(denepaibHOro rocyapCTBEHHOTO CTaH1apTa BBICILIETO 00pa30BaHUs.

OO0mast TpyT0eMKOCTh TUCIUTIINHBI COCTABISET 4 3a4eTHBIX eauHwmI, 144 Ja-
COB. Y4EOHBIM IJIAHOM MPEyCMOTPEHBI JICKITMOHHBIC 3aHaThs (50 Jac.) u mpakTuye-
ckue 3ausaTus (34 gac.), camoctosTenbHas padora (24 yac. ¥ Ha MOATOTOBKY K JK3a-
MeHy 36 yac.).

Hucnunnuna «Iuddepennnanbuble 1 HHTETpaJbHbIE YPaBHEHUS, BapHAIIMOH-
HOE UcUuciIeHue» oTHocutes K pasaeny b1.0.12.05 6a30B0it yacTu yueOHOTO IJ1aHa,
peanuzyercs B 3 cemecTpe 2 Kypca.

Heab ocBoeHust quctuiuinabl «luddepenimanbabie 1 HHTETpaIbHbIC YpaBHE-
HUS, BapUAIIMOHHOE UCUYUCIICHUE» - (DOpMUpOBaHUE MPEACTABICHUS 00 OCHOBHBIX
CTPYKTypax U METOAaX TEOPUHU OOBIKHOBEHHBIX AU((epeHInaTbHbIX YPaBHEHUI, €€
MECTE U POJIM B CUCTEME €CTECTBEHHBIX HAYK, (popMupoBaHue MpoheccruoHaIbHbIX
KOMITIETEHIIU, CB3aHHBIX C IPUMEHEHHUEM anmapara TEOpUH JIJIsl pelIeHUs PUKIIaI-
HBIX 33J]]a4, Pa3BUTHE JIOTHUECKOTO MBIIUIEHU, MOBBIIIEHUE YPOBHS MaTeMaThye-
CKOU KYJIBTYDBI.

3axayu:

® puoOpeTEeHUE YMEHUSI HHTETpUupoBaTh AuddepeHimaibHbie ypaBHEHHS TIep-
BOT'O U BBICIIHMX MOPSJIKOB ¥ CUCTEMBI ypaBHEHUH, permaTh 3anauy Koy,

e puoOpeTEeHNE YMEHHUS MOCTABIEHHYIO 3a7a4y NpeaCcTaBUTh B Buae nudde-
PEHIMATBHOTO YPaBHEHUS C HAYaJIbHBIMU YCIOBUSIMU;

e puOOpETEHNE YMEHHMS MPOBECTH KAUE€CTBEHHBIN aHAIN3 NOJyYEHHBIX pelie-
HUH, pELIUTh BOMPOC 00 UX YCTOMYMUBOCTH.

Kypc «luddepenunansable 1 MHTETpabHBIE YpaBHEHHs, BaApUALIMOHHOE HC-
YUCIICHHE» ONMUPAETCS Ha COJAEPKAHWE IHCLUILIMH «MaTeMaTU4eCKUid aHaau3y,
«JIunetinas anreOpay, « AHATUTHYECKAsI TEOMETPUS.

ConepkaHue AUCHMILIMHBI OXBAaThIBA€T KPYT BOMPOCOB, HEOOXOAUMBINA ISt
JaIbHENIIET0 YCBOCHUS IIMKJIA CTIEIUAIbHBIX JUCIMILTUH MO TEOPETHUECKOH (hr3HKe
U MaTeMaTHUKe, TaKuxX KaK «DJEKTpOJWHAMHKay, « CONMPOTUBICHHE MaTEPHUATIOBY,
«KBaHnToBasg Mexanuka», « TepMoiMHAMKKa, CTaTUCTHYECKas (U3HKa U PU3HKA KOH-
JIEHCUPOBAHHOTO COCTOSHUS, «OCHOBBI TEOPUU SIIEPHON (DU3UKU U DJIEMEHTAPHBIX
yacTui, «Teopus QyHKIMNA KOMIUIEKCHOTO NEPEMEHHOT0» W JAPYTUX JUCUUILINH,
aKTUBHO MCIOJIb3YIOUIMX MAaTEeMaTUUYECKUI anmnapar.



B aucuumuirHe paccMOTpeHbl MpeACcTaBiIeHUs] 00 OCHOBHBIX CTPYKTYpax U Me-
TOJIaX TEOPUH OOBIKHOBEHHBIX AU(PPEepeHnanbHbIX yPaBHEHUN U BapUallMOHHOTO

HCUYUCIICHUA.

B pesynbTare u3yueHus: JaHHOW TUCIUIUIMHBI y 00ydarommxcs GopMUpyroTcs clie-

JTYIOIIME KOMIETEHIINH (3JIEMEHTHI KOMIIETEHIIN ):

HanmenoBanue karero-

pu (TpyIbI) 00IEenpo-

(beccuoHaTBHBIX KOMITE-
TEHIIUN

Kon u HaumenoBanue
obmenpogeccuonab-
HOU KOMIIETECHIINHU
(pe3yJibTaT OCBOCHUS)

KOI[ 1 HAUMCHOBAHUC MHAUKATOpA JOCTHU-
KCHUA KOMIICTCHII MU

Haquoe MBIIIJICHHUC

OIIK-1
CriocobeH npuMeHsTh 0a-
30BbIC 3HAHUS B 00J1aCTH
(U3HKO-MaTEMaTHICCKHX

1 (MIH) €CTECTBEHHBIX
HayK B cepe cBOeil mpo-
(beccHoHATbHOM JIeATENb-

HOCTH

OIlK -1.2

Pemaer crangaptabie mpodeccuoHab-
HBIC 33JIa4H C TPUMECHEHUEM (DHU3HKO-Ma-
TEMaTHUYeCKHUX U (UJIM) eCTECTBEHHOHA-
YUHBIX 3HaHUU, METOI0B MaTeMaTHue-
CKOTO aHaln3a

KOI[ 1 HAMMCHOBAHMC MHAHUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

HanmeHoBaHMe TIOKa3aTes OICHUBAHUS
(pe3yspTaTta 00yUYeHus M0 AUCIUIUIMHE)

OIIK -1.2

Pemaer cranmaptabie podeccuo-
HaJbHBIE 337]a4i C MPUMEHEHUEM
(U3HKO-MaTEMaTHICCKUX U (MJTH )
€CTECTBEHHOHAYYHBIX 3HAHUH, Me-
TOJIOB MaTEMAaTUYECKOTO aHAIHM3a

3a1ad4.

3HaeT OCHOBHBIE THIIBI U METO/bI pEIIeHUs] OOBIKHOBEH-
HBIX U PEpeHINATBHBIX YPAaBHEHUI U BAPUAIIMOHHBIX

YMeeT Ucronbp30BaTh YKa3aHHbBIE METOIbI IJIsl PEIICHUS
qubdepeHIMaTbHBIX YPaBHEHUI M BapUAIIMOHHBIX 33]1a4.

Bnaneer HaBbikamu penieHus AudQepeHnaIbHbIX ypaB-
HEHUI ¥ BapUaAIllMOHHBIX 33]1a4.




