OY BIO IOHEIKA HALIUOHAJIbHbBIA YHUBEPCUTET»

®AKYJBTET MATEMATUKH U UTH®OPMAIIMOHHBIX TEXHOJIOT U

Kadenpa npuxianHoil MeXaHUKKM U KOMIIBIOTEPHBIX TEXHOIOTUH

PABOYASI TIPOTPAMMA YYEBHOM JUCIIATIJINHBI
«YPABHEHUSI MATEMATUYECKOUN ®U3UKHN»

01.03.02 IpuknagHas MaTemMaTHKa

HanpaBnenue noaroToBKu:
¥ uHpOpMaTHKa

[Tpocuns moAroTOBKH: Crarucruka
O6pasoBarenbHas mporpamMma: GakanaBpuar
Kpanudukauus: AxazeMuueckuii 6axanasp

OYHas, OYHO-3a04HAas], 3a04Hasl, B TOM
Dopma 0bydeHus:

YHUClie C YCKOPEHHBIM CPOKOM 00yUYeHMs

HYHKHOE MOAYEPKHYTh

Jlonerk 2020
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YTBEPXK/AIO:
Jékan pakyapTera MaTeMaTHKHU

[Tporpamma yueOHOH JTHCUMITIMHEL «Y paBHEHUs MaTeMaTHyeckoi (Ghu3uku» cocrapieHa Ha
ocHOBaHMM [ocymapcTBeHHOro 00pa30BaTENLHONO CTAHIAPTa BBICLIETO MPO(ECCHOHATHLHOTO
o6pasosanust (I'OC BITO) [lonenxoit Haponnoit PecniyOnuiu (JIHP) no nanpasieHuto norotoBkm
01.03.02 Tlpuxnangnas maremaTuka W MHQOpPMATHKa, YTBEPKAEHHOrO NpHKazoM MuHHHCTEPCTBA
obpazoBanust u Hayku JIHP ot «04» anpens 2016 r. Ne 280;

[Topsiaxa opranusanuu  ydyeOHOro mpouecca B 00pa3oBaTe/bHBIX OPraHu3alMsX —BBICIIETO
npogeccuonansHoro obpazosanus Jlonenkoit Hapoanoi PecnyGauku, yTBepiKAeHHOrO MPHKA30M
Mumnucrepcrsa obpasoBanus v Hayku JJHP Ne 1171 ot «10» HosiOpst 2017 1.;

y4eOHOro mjaHa M OCHOBHOH 00pa3oBaTeIbHOH MPOrpaMmbl BBICIIErO MPO(ECCHOHATLHOIO
obpazoBanus HanpasieHust nojarorosku 01.03.02 Tlpuknanxas maremarnka v HH(pOpMaTHKA
(ITpodmnb: Cratucruka), paspadoranubix B 'OY BIT1O «/loHeukuii HalMOHAIbHBIH YHHBEPCHTET.

Pazpaborumx:
IIpodeccop kadeaps! mpuKIaIHON MEXaHHKH
U KOMITBIOTEPHBIX TEXHOJIOTHH

A.C. Tonbuesn

<

[Tporpamma yueOGHOH JMCLMILIMHBI yTBEpXKIEHA Ha 3acelaHud Kadeapbl MPHKIIaAHOI
MEXaHHKH U KOMITBIOTEPHBIX TEXHOJIOTHH

[Tporokon Ne 11 ot «02» anpenst 2020 r.
3aBenyrouuii Kadeapoi /’\Q/;? - A.C.Tonbues
\J

[Iporpamma  yueGHOH  auCUMIUIMHBI  0J00peHa  yueOHO-METOJMUYECKOH  KOMHCCHEI]
(axynbTeTa MaTeMaTHKN U HH()OPMAIHOHHBIX TEXHOJIOIHH

ITporokon Ne 8 ot «15» anpenst 2020 r.

I[Ipencenarens yueOHO-METOIHUECKOIM %j //

KOMHUCCHH (pakynbTeTa JL.LU. Censkona
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1.  OBJIACTb IPUMEHEHUA U MECTO JUCIIUIIVIMHbBI B YYEBHOM ITPOIECCE

JucuumuiiHa «YpaBHEHUS! MaTeMAaTUYECKOHN (DU3UKIY SIBIISIETCS OCHOBOM JUISl BCEX IIPEAMETOB,
CBSI3aHHBIX C MOJEIMpPOBaHHMEM (U3UYECKUX mpoueccoB. [losToMy ycBOeHHE OCHOB
MaTeMaTU4YeCKON (PU3MKH SABISETCS 00A3aTENbHBIM JUIS CHEIHMAIMCTOB B 00JaCTH MPUKIATHON
MaTeMaTHUKU U UHPOPMATUKH.

VYuebHas AuUCHUIUIMHA «YPAaBHEHUS MAaTEeMaTWYeCKOW (HU3MKH» OTHOCHUTCA K IHKITY
[IpodeccrnonansHON TOATOTOBKY, BApUATHBHAS YaCTh.

ConepxaHue TUCIHUIUIMHBI ABJISETCS JIOTMUECKUM IPOJOKEHUEM COJIEpKaHus JUCLUILINH

e MaremaTudecKnil aHaIn3;
e JluddepennuanbHble ypaBHEHHUS,;
1 (OpMHUPYET OCHOBY Ul OCBOCHUSI TUCIIUIUINH:
e MaremaTtnueckue MO MEXaHUKA TBEPAOTO TENa;
e MareMaTH4eCcKne MOJIEIN U METO/IbI TEOPUU YIIPYTOCTH;
e Hexiaccnueckue KpaeBble 3aJa4l MEXaHUKH CIUIOLIHBIX CPEN;
e Maremarudeckue MOJIeIH 1e(pOPMUPOBAHUS CPEJl C YCIO0KHEHHBIMU CBOWCTBAMHU.

2.  CTPYKTYPA JUCHUIIJINHBI

Xapakmepucmuka y4eOHou OUCUUNIUHBL

01.03.02 IlpuknagHas MmaTeMaTuKa 1
HanpaBnenune noaroToBku

nHpopmaTuka
[Tpodunn Crarucruka
OO6pazoBarenpHas mporpaMmma bakanaBpuat
Keanudukarus AkaneMu4ecKkuii bakanaBp
KonunuecTBo comepkaTeabHbIX MOYJIEH 4

JucrunauHa 6a30Bo# / BApHAaTHBHOM YacTH

. BapuartuBHas yacts npodeccuoHaIbHOro 0Joka
00pa3oBaTeNIbHOM MPOrpaMMBbI

®opwmbl koHTpOJst (MK, sk3ameH, 3ader) | MOAYIBHBIA KOHTPOJIb, 3a4€T B 5 CEMECTpE

ovHas ¢popma 3ao4Has popma
okasaten 00y4eHUs 00yueHus
HOpMaAT. YCKOP. HOpMaT. YCKOP.
CPOK CPOK CPOK CPOK
KonnuecTBo 3a4€THBIX equHUIL (KPEAUTOB) 3
T'ox moaroroBku 3
CemecTtp 5
KoaunuecTBo yacoB 108
- JIEKIIHOHHBIX 36
- MPAKTUYCCKUX, CEMUHAPCKHUX -
- 1a00PaTOPHBIX 18
- CaMOCTOSITEIbHOM paboThI 54
B T.4. UHAUBHUAYaJIbHOE 3a/1aHNE -
HenenbHOE KOIMYECTBO YacOB, 6
B T.4. ayJUTOPHBIX 3

3.  OINHNCAHHME JNCHUIIJIMHBI

Ieau u 3agauu




Heny:

® U3ydeHHE MATEeMATHUECKUX MOJieNiel (PM3HUECKUX MPOIIECCOB;

® W3yuYeHUE KJIIACCHYCCKUX TTOCTAHOBOK M METOJIOB PEIICHUS 3a/1a4 MaTEMaTHIEeCKON (PU3UKH,

e OBJIAQJICHUE HABBIKAMHU PEHICHUS 3a]1a4 /71l YPAaBHEHUH C pa3IestOIMIUMUCS IEPEMEHHBIMH.

3aoauu:

e (GopMHUPOBAHHE MOHUMAHUS IPUHIIMIIOB TOCTPOCHUS MOICTICH (PU3NICCKUX MIPOIECCOB;

® OBJIAJCHUE 3HAHUSAMHU O IMOCTAHOBKAX M METOJIaX PEIICHUS 3a7a4 MaTeMaTUueCKO (DU3UKH,

e (GOpMHpPOBaHHME TPAKTHUYSCKUX HABBIKOB pEHICHWS 3aJad Ui ypaBHEHUH ¢
pa3IeSIOIUMHUCS TIEPEMEHHBIMH.

TpedoBanus K pe3yabTaTaM OCBOECHHMS JMCHMILIHHBI. [Iporecc M3ydeHUs TUCITUTUTAHBI
«YpaBHEHUs MaTeMaTW4yeckoi (pu3mkwm» HampaBlieH Ha (HOPMUPOBAHHE DIEMEHTOB CIETYIOIINX
koMmrieteHImii B cootBercTBUM ¢ ['OC BIIO JIHP mno nanpaBnenuio moarotopku 01.03.02
[Mpuknamnas MaTemMaTHKa W WHPOPMATHKAa U OCHOBHOH 0Opa30BATENBHOW MPOTPAMMEBI BBICIIIEIO
npodeccuoHanbHOro obpazoBanus HanpaieHus moaroroBku 01.03.02 Ilpuknannas maTemaTuka u
undopmatuka (ITpopuas: CraTuctika):

a) oowexynromypnuix (OK):

e OK-7 — ciocoOHOCTh K CaMOOPTraHU3alluK U caMOOOpPa30BaHUIO;

0) oowenpogpeccuonanvuvix (OIIK):

e OIIK-1 — cniocoOOHOCTBIO UCTIOIB30BaTh 0a30BbIE 3HAHUS €CTECTBEHHBIX HAayK, MAaTEMaTUKU
1 WHOOPMATHUKH, OCHOBHBIE ()aKThl, KOHIICTIIINU, TPUHIUIBI TEOPUH, CBA3aHHBIX C TPHKIATHOM
MaTeMaTHUKON 1 HH()OPMATUKOM;

e OIIK-2 — cnocoOHOCTBIO MPUOOpPETaTh HOBBIC HAYYHBIC M MPOPECCHOHAIbHBIC 3HAHUA,
HCIO0JIb3YSl COBpEMEHHBIE 00pa30oBaTeNIbHbIE U MH(OPMALIMOHHbBIE TEXHOJIOTHH ;

8) npogheccuonanvnvix (I1K):

HAYYHO-HMCCJIeI0BaTeIbCKAS 1eSITeIbHOCTh:

e [IK-1 — cmocoOHOCTBEIO cOoOMpaTh, OOpabaThiBaTh HW HWHTEPHIPETUPOBATH JTaHHBIC
COBPEMEHHBIX Hay4yHBIX HCCJIEIOBaHUN, HeoOXoaumble ns (PopMHpOBaHHUS BBIBOJOB IIO
COOTBETCTBYIOIIUM HAyYHBIM HCCIIEIOBAHUSIM,

e [IK-2 — cnocoOHOCTHIO TOHHMMATh, COBEPIICHCTBOBATH U TMPUMEHSATH COBPEMEHHBIN
MaTeMaTHUYeCKU ammapar;

NPOEKTHAS U NPOU3BOJACTBEHHO-TEXHOJIOTHYeCKasi 1eATeJbHOCTD:

e [IK-5 — crnocoOHOCTBbIO OCYLIECTBIISTH LIEJCHANPABICHHBIH TMOUCK HWHMOPMALUU O
HOBEHIINX HAyYHBIX u TEXHOJIOTUYECKHX JOCTUKEHUSIX B MH(OPMALIMOHHO -
TeJIeKOMMYHUKalMOHHOU ceTH "MHTepHet" (nanee - cets "MHTEpHET") U B IPYrHX UCTOYHUKAX;

COIMAIbHO-TIearoru4ecKasi 1esiTeJIbHOCTh !

e [IK-11 — cnocOOHOCTBIO K OpPraHM3alUU MEJaroru4eckoil NesTeTbHOCTH B KOHKPETHOU

MpeAMETHOM o0macTn (MareMaTrka U HHQOPMaTHKA).

B pe3yabTaTe u3yueHusi y4eOHOM THCHHILINHBI CTYAEHT J0JIKEH :
3name:
OCHOBHBIE KJIACChl YpaBHEHUI MaTeMaTHUeCKON (PU3UKH;
KJIACCHMYECKHE MOCTAHOBKH 3a/1a4 MaTeMaTUYeCKO (PU3UKH;
CYIIHOCTb MeTo1a Dyphe;
OCHOBHBIE METO/IbI PEIICHUs] HEOJHOPOIHBIX 3a/1a4 MaTeMaTH4ecKoi (pU3mKu.
Ymemos:
OTIPEJIeNATh TUI YPaBHEHUI MaTeMaTH4eCKO! (U3HKH,
MIPUBOJIUTH YPaBHEHUS MaTeMaTUYECKON (PU3UKU K KAHOHUYECKOMY BHULY;
HaXOJUTh COOCTBEHHBIE 3HAYCHUS U COOCTBeHHBbIE GyHKImH 3ana4n [ltypma-JInyBumis;
pemiaTh 3a/1a4i METOJ0M pa3/IeICHHsI IIEPEMEHHBIX.
Bnaoemo:
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® METO/MKOH CBEJCHUS yPABHEHUSI MaTeMaTHUECKOW (PM3UKH K KAHOHUYECKOMY BUY;
® HaBBIKAMH PEIICHUS 3a/1a4 MATeMaTH4YEeCKON (PU3MKKU METOZIOM pa3iesieHUs] TePEeMEHHBIX;
e mnakeroM Maple st pereHus npocTeHmx 3a4a4 MaTeMaTHUECKON (PU3HKH.

4.  COIEPXAHHUE JMCIUIIVIMHBI U ®OPMbI OPTTAHU3ALIUNU YYEBHOI'O

MNPOLECCA
IHopsiaxo
Bh1ii Kpartkoe coaep:xanue TeMbl
HOMep H p aep cre
TEeMa

CoaepikarejbHbIi MOAYJIb 1
«OCHOBHbIE YpPaBHEHHUS] MAaTEeMATHYeCKO (PU3UKHN»

Tema 1 |OcuoBHbIe muddepeHITHATBHBIE OTIEPATOPHI MATEMATHYECKOM (DH3HUKH.

Tema 2 |[3agaum, NpUBOJSAIIME K OCHOBHBEIM YPAaBHEHUSAM MAaTEMAaTHYECKON (PU3UKH.

Tema 3 |OcHOBHBIE ypaBHEHUS MATEMATHYECKON (DU3MKU U MX KIIACCH(DHKALIHS.

ConepxareJibHbIA MOAYJIb 2
«Knaccupuxanus 3agay MaTreMaTu4eckoi Gpusukm»

Tema 4 |lIpuBeneHue ypaBHEHHI MaTeMaTudeckoi (GU3MKU K KAHOHUYECKOMY BUTY.

Tema 5 [Knaccuduxanus 3agay MmaTeMaTuuecKoi GU3MKU U UX KOPPEKTHAs TOCTAHOBKA.

Tema 6 |OOuuii MHTETpaNl ypaBHEHHUM B YaCTHBIX MPOU3BOIHBIX.

Conep:xarejibHbIN MOTYJIb 3
«Metoa ®ypbe»

Tema 7 |Merox Dypse.

Tema 8 |3amaua Jlupuxie mis kpyra. Marerpan ITyaccona.

Tema 9 ([3anmava llItypma-JInyBuims.

Tema 10 |CoGcTBEHHBIE 3HAYEHUS U COOCTBEHHBIE (DYHKIIUIA.

Tema 11 |Paznoxenue B psiji 1o coOCTBEHHBIM QyHKIUsIM 3a1aun [Typma-JInyBusmis.

Tema 12 MeTton CDpre UL Ciiydast ABYX HE3aBUCHUMBIX IICPEMCHHBIX.

ConepxareJibHbIA MOLYJIb 4
«HeoxHopoaHble 3a1a4u MaTeMATHYeCKON (PU3NKN»

Tema 13 [['pannunsie yciaosus [V poza.

Tema 14 |Cunrynspuas 3agaqa [lrypma-JInyBusis.

Tema 15 |HeomHopoaHbie 3a1au. MeTO/I PUBEAEHUS K OJHOPOIHOM 3a/1a4e.

Tema 16 |HeomHoponausie 3amaun. Merox ['punbepra.

Tema I7 |3amaun C HEMPEPBHIBHBIM CIIEKTPOM.




Temaruueckuii mjiian

CoaepikaTeJbHbII MOAYJIb 1
«OCHOBHBIC YPAaBHEHUS MATeMATH4YeCKOH (PUUKID)

KoaudecTBO 4acoB

Ounas ¢popma 00yyeHus

3aounas ¢popma 00yueHUun

HopmaTuBHBIH cpok o0yyeHust

YckopeHHBII cpok 00ydyeHuUs1

HopmaTtuBHBIi cpok 00yueHnst

YckopeHHblil cpok

o0yueHnus
Ha3zBanus y
COTepIKATETLHBIX MOyJTel B T.4. B T.4. B T.Y. B T.U.
= = = 5
U TEM ol o 2 g ol @ < g o| @ < 2 ol & &
{ERENE {ERE AERE S AEE
e = () g =] =| 2 = ) E. =] =l = 3 E_ =] =l S| = 9| 8 =
) = Q| e L = S| o = A Y = S| o = ) Ve | (|l 0| 5| @ ¥ s
o = = = E e > 9 = < = E e >| 9 = < = e >l o | B 8B »
=2 2 | B Se | ¥y & Z = o= S¢e | Xy = 2 S| = Se | =5y 2| =8 ¥
>y > S® | = > = °Sx | = = Sx | = = g =
2 2| 2| 52| & = ¥ 2|52l a = 2 5 | 5al = Bl 2| g =
L EENE 20€ 8| E 2€ ¢ E AER
= g | 2 = = 2 | 2 = = 2 | 2 = = 2 2
[+ [+ [+ [~
3 = 131 = o = o =
Tema 1. OcHOBHEIE
npdepeHHaIbHEBIE
A hepenu e |2 1| 3 05| 8
OTIEpPaTOPhl MATEMATHUYECKOM
buszuKu
Tema 2. 3amaun,
MPUBOISAIINE K OCHOBHBIM 12 4 2 6 8
ypaBHEHUSIM
MaTeMaTH4eCKOU (DU3HKH.
Tema 3. OcHOBHEIE
aBHEHUS MaTEMaTUYECKON
YP 6 | 2 1| 3 05| 8
bu3uKN U UX
KI1acCU(UKAIHSI.




Hmozo
no cooepicamenbHoOMy 24 8 4 12
Mmooyaw 1

CoaepikaTeJbHBII MOAYJIb 2
«Kmaccupukauus 3agay mareMaTudeckoi Gpuznkm»

Tema 4. TlpuBenenue
YpaBHEHUN MaTEMATHYECKON 6 2 1 3
(GU3UKN K KAHOHUYECKOMY
BH]TY.

Tema 5. Kiaccudukanus
3a7a4 MaTEMATHYECKOM 6 2 1 3
(UBUKA U UX KOPPEKTHAs
MTOCTaHOBKA.

Tema 6. OOUit HHTETpAT
YpaBHEHHI B YaCTHBIX 6 2 1 3
IIPOU3BO/IHBIX.

Hmozo
no cooepircamenbHoMy 18 6 3 9
MOOYII0 2

Coaep:kaTejbHbIIH MOAYJIb 3
«Metoa ®ypbe»

Tema 7. Merton Dypbe. 6 2 1 3

Tema 8. 3amgaua {upuxie
s kpyra. MHTerpan 6 2 1 3
Ilyaccona.

Tema 9. 3agava lItypma- 6 2 1 3
JInyBuiins.




Tema 10. CoOcTBEeHHBIE

3HAYEHUs U COOCTBEHHBIE 6 2 1 3
(G yHKIHIA.

Tema 11. Paznoxenue B psijg

10 COOCTBEHHBIM (QDYHKIIHSIM 6 2 1 3

3amaun lrypma-JInyBuss.

Tema 12. Metonx ®ypbe s

CIy4asi IByX He3aBUCHMBIX 6 2 1 3
epEMEHHBIX.
Hmozo
no cooeprcamenbHomy 36 | 12 6 18
Mooy 3

Conep:xarebHbI MOAYJIb 4
«HeoaqHopoaHble 321a4d MAaTeMATH4YeCKOH (PU3UKH»

Tema 13. I'panuunsie 6 2 1 3
ycaosus IV pona.

Tema 14. CunrynspHas 6 2 1 3
3agada ltypma-JlnyBuiiis.

Tema 15. HeogHopoanbie
3a1aun. MeTo1 MpuBeIeHUS 6 2 1 3
K OJTHOPOJHOM 3a1aue.

Tema 16. HeogHopoaHbie 6 2 1 3
3amaun. Meton ['punGepra.

Tema 17. 3amauu ¢ 6 2 1 3
HEMPEPBIBHBIM CIIEKTPOM.

Hmozo
no cooepicamenbHomy 30 | 10 5 15
Mmooynio 4

Bcezo no oucyunnune 108 | 36 18 54
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5. METOJUYECKHUE PEKOMEHJAIUU IJISI IPOBEJAEHUA
JIEKHMOHHBIX, IPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATUU

TeMpbl JIEKIITUOHHBIX 3aHATHI

Ne Konuuecmeo
i Ha3zeanue memoi waCos
1 |Ocnousie muddepennuanbabie 0nepaTOpbl MATEMATHIECKOH (H3HKH. 2
2 [3ajaun, mpUBOANINE K OCHOBHBIM YPABHEHUAM MAaTEMATHUIECKOM (PU3HKH. 4
3 |OcHOBHBIE ypaBHEHHS MaTEMaTHUECKOH QU3MKN M MX KIACCUDHKAIIHS. 2
4 |[Ipusenenue ypaBHEeHHII MaTEMATHYECKOH BU3NKU K KAHOHHYECKOMY BHTY. 2
S [Knmaccudukanus 3aqau MaTeMaTHUeCKOH (GU3MKH U UX KOPPEKTHAs )

[MOCTaHOBKa.
6 |O6mmit mHTErpaN ypaBHEHHI! B YACTHBIX TIPOU3BOIHBIX. 2
7 [Meron ®ypse. 2
8 [3amaua Jupuxie mis kpyra. Materpan Iyaccona. 2
9 [3amaua IITypma-JInyBHmLISL. 2
10 |Co6cTBenHbIe 3HAUCHNS U COOCTBEHHBIE ()YHKIIHIA. 2
11 |Pasnoxenne B psg o co6cTBeHHBIM ByHKIMAM 3a1aun LTypma- 2
JInyBuis.
12 Metox ®ypwe s ciaydas ABYX HE3aBHCHMBIX EPEMEHHBIX. 2
13 |r'parnunsie ycnosus IV poxa. 2
14 |Cunrynapuas 3agaua lITypma-JInyBus. 2
15 |Heommoponnsie 3anaun. MeTox npuBeaenHus K 0JHOPOIHOM 3aade. 2
16 Heonnopoansie 3agaun. Meton ['punbepra. 2
17 |3amaum c HempepHIBHBIM CIIEKTPOM. 2
BCEI'O 36
Tembl 12a00paTOPHBIX 3aHATHI
Ne Konuuecmeo
wn Haszeanue memut waCos
1 |OcnoBHuble nuddepeHIranbabie OnepaTopbl MAaTEMaTHIECKON (DU3UKHI 3
2 [Knaccuduxanus ypaBHeHHI MaTeMaTndeckoi pusnku 3
3 [l[IpuBenenue ypaBHEeHHI MaTeMaTH4YeCKOW (HU3UKU K KAHOHUYECKOMY BUIY 3
4 [3agaua Utypma-JInyBumis 3
5 [Cmemmannsle 3agaun A1 ypaBHEHUH apabOINYECKOrO TUTIA 3
6 [Cmemnannble 3a7auu A1 ypaBHEHUH TUIIEPOOIMUECKOTO THIIA 3
BCEI'O 18

6. METOIWYECKHUE PEKOMEH/JAIIUU 11O OPTAHU3ALIUN

CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB
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Opraﬂmaunﬂ CaMOCTOSITEIbHOI paﬁoTbI CTYACHTOB

Konuuecmeo
4acoe

Hazeanue memui

OcnoBHbIe U] depeHnnanbHbIe OepaTopbl MATEMATUIECKON (PU3HKH. 3

3aﬂarm, IMPUBOAAIINEC K OCHOBHBIM YPAaBHCHHUAM MaTeMaTHIEeCKOM (1)I/IBI/IKI/I.

6
OCHOBHBIEC YpaBHEHUSI MATEMAaTHIECKOW (DPU3UKU U UX KIIACCH(PUKALINS. 3
3

[IpuBenenne ypaBHeHUN MaTeMaTHUECKOH (PM3UKH K KAHOHUYECKOMY BUJLY.

Knaccugukanus 3agad MareMaTH4ecKord (GU3UKU U UX KOPPEKTHAs
[MOCTaHOBKa.

w

OOt uHTErpasl ypaBHEHUH B YaCTHBIX IPOU3BOIHBIX.

Meton @ypsbe.

3amaua upuxie ans kpyra. Marerpan [lyaccona.

3agada [Itypma-JInyBummis.

CobcTBeHHbIE 3HAaYEHUSI U COOCTBEHHBIE (PYHKITHIA.

W [ WlwWww|lw|w

Paznoxxenue B psja 1o coocTBeHHbIM (yHKIMIM 3aaayu lTypma-
JInyBuiis.

12

MGTO)I d)ypbe I cliydast ABYX HE3aBUCUMBIX IICPEMCHHBIX.

13

['pannunkie ycnosus IV pona.

14

Cunrynsipnas 3anaya [ltypma-JInysumis.

15

Heonnopoansie 3aiaun. MeTo1 IpuBeICHUS K OTHOPOAHOM 3a1a4e.

16

Heonnopoansie 3agaun. Meton ['punbepra.

17

WIWlwWwlw|lw]|w

3az[atm C HCIIPCPBIBHBIM CIICKTPOM.

BCEI'O 54

7. MWHIAUBUAYAJBHBIE 3AJAHUSA

NuauBuayanbHas padora Ne 1

OCHOBHBIE /ITH® ®EPEHIIHATbHBIE OITEPATOPBI MATEMATHYECKOH ®H3HKH

Hean: ChopMupoBaTh HaBBIKK PaOOTHI O CKAISIPHBIMUA U BEKTOPHBIMU TIOJISIMH.
3amanmue:

CxansipHoe noJie 3a/1aHO pyHKIHEH u(x, y,Z).
1) 3anucaTth ypaBHEHHE MOBEPXHOCTEH YPOBHS CKaJISPHOTO MO u(x, Y,z )

a)  Ompenenuts, SBISIOTCS JU MOBEPXHOCTH YPOBHS KAHOHUYECKUMH MOBEPXHOCTAMHU
BTOpOTo nopsiaka (tadmn. 1.2). Ecau na, To yka3ate uxX BUI.
0) CpencrBamu Maple moctpouTh MOBEpXHOCTH YPOBHS sl TPEX (PUKCHPOBAHHBIX

3HA4YCHUI u(x, y,z) =C; (i = 1?3) (C; BBIOpaTh CAMOCTOSTEIBHO).
2) Haiit rpagvieHTBI CKAIIPHOTO I0JIA u(x, y,z) B Toukax M, M,; Mj.
3) Haiitn mpon3BOIHYIO CKAISPHOTO IOJIA u(x, Y, Z) B Touke M 4°
a)  TI0 HampaBleHHIo K Touke M ;)
0) 1O HampaBJIEHHIO € .
BexTopHoe nmoJse 3agaHo GyHKIMEH Zl(x, y,z).
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1)  Haiitu quseprenmmio sexroproro momst A(x, y,z).
a)  3ammucaTh ypaBHEHHC IIOBEPXHOCTCH YPOBHS MO Uy (x, v, Z) =div A(x, V, Z).

0) Cpencrsamu Maple mocTpouTh KaKyro-11u00 MOBEPXHOCTH YPOBHS IOJIA 1y (x, v, Z).
2) Haiiti poTOpBI BEKTOPHOTO HOJIS A(X, Y, Z) B Toukax M¢; M, My.
3)  Iocrpouth rpaduk IMHHH TOKA BEKTOPHOTO IIOJS Z(x, y,z) B miockoctu OXy

npoxoasAmuii gepes Touxy M.

NupuBuayaabHas padora Ne 2
KITACCH®HKAIIUA YPABHEHHH MATEMATHYECKOH ®H3UKH
Henawb: HayunTcs onpenensaTs TUN ypaBHEHUS MaTeMaTHUeCKON (DU3HKH.
3aganue:

1) Jlano nuneitnoe nuddepeHIMaTbHOE ypaBHEHHE BTOPOTO TIOPSIKA.
a) CpenctBamu Maple onpenenuTs THII JaHHOTO YPaBHEHHS B BEPIIMHAX €AMHUYHOTO Kyba, TO
ects B Touxax M, (0,0,0), M,(1,0,0), M5(0,1,0), M,(1,1,0), M:(0,0.1), M4(1,0,1),
M- (0,11), Mg(L111).
0) Bes ncnonesosanus nmakera Maple onpenenuTs THI ypaBHEHHS B TPEX BEpIIMHAX KyOa.
2) Jlano muHeiitHOe mu(pdepeHIManTbHOe YpaBHEHHEe BTOPOTO MOPSAAKA C ABYMS HE3aBUCHMBIMU
nepeMeHHbIMH. be3 ncnonb3oBanus makera Maple Haiitu o6macTi, B KOTOPBIX JAHHOE ypaBHEHHUE
SBJIETCS JUIMNTHUUECKUM, TUIepOondeckuM, napadonndeckuM. OGopMUTh B MUCBMEHHOM BUJE
XOJ peUIeHUs U U300pa3uTh MOJyYEHHbIE 00JIACTH Ha PUCYHKE. PUCYHOK MOXKHO CZIeNaTh OT PyKH.
O0603HaYNTH TUT YPaBHEHUS HA KaXJIOW BBIJCIICHHOW 00J1acTH.

[TpoBepuTh MmosydeHHOE peliecHne ¢ moMoInbio makera Maple. Ha rpaduke obmacreii pyuxoit
0003HAYUTh TUT YPAaBHEHHS HA KaXKJIOW BBIJICIICHHON 00JIaCTH.

NuauBuayanbHas padora Ne 3
IIPUBE/IEHHE YPABHEHHUH MATEMATHYECKOH ®H3HKH K KAHOHUYECKOMY
BHIY
Hean: ChopMupoBaTh HABBIKM TPUBEICHUS YpaBHEHWH MaTEeMaTU4YeCKON (H3uMKH K
KaHOHUYECKOMY BHU]TY.
3agaHud;
[IpuBecTH K KAHOHUYECKOMY BUY ypaBHEHHUE!
o%u 0%u o4 ou ou

3 +2 - +2—+3—=0.
x> Xy gy?  x oy

82u 8%u 8%u ou . éu

+ +5 +—+2—=0.
ox> Xy gy? x oy
2 2 2
8u+ 8u+au+3a—u—5a—u=0.
ox> oxoy gy?  ox oy

2 2 2
U _p 0 O 0 gy =0,

+
ox>  Oxdy gy Ox

2 2 2
o°u o°u 0 U+58—u+a—u+4u=0.

+
ox>  Oxdy  py?  OX

NuauBuayanbHast padora Ne 4
3A/JAYA LITYPMA-JIHYBHTVIA
Hean: Hayuntses pemars 3apauy [typma-JInysummis.
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3aganuda:
Haiitu coGcTBeHHbIe 3HaYeHUs M coOCcTBeHHbIe PpyHKIMM 3anaun LITypma-JInyBusis:

1. y"+ay=0, y(0)=0, y()=0, xeol].

2. d (xﬂj+&y=0, y(a)

— xelab], b>a>0.
dx\ dx) x

I
o
<
—_
O
~—
I
o

3. y"+ay=0, y(0)=0, y()=0, xelol].

d( dy) x o ~
N &(x&}r;y_o, y'(@)=0, yb)=0, xelab], b>a>0.

5 y"+ay=0, y(0)=0, y'()=0, xelol].

NupuBuayanbHas padora Ne S

CMEHIAHHBIE 3A/TAYH JUIA YPABHEHHH ITAPABOJTHYECKOT O THIIA

Hean: Hayuutbces pemats 3a1a4uu sl ypaBHEHUHN 1TapabOINYECKOTO TUTIA.

3ananus:

Pemnte 3amaunm MeTogoM paszencHus mnepemenHbix. CpeacrBamu  Maple moctpouts

AHUMAIIUH TTOJTYYCHHBIX PEIICHUM.
Bapuanm 1.

HatiTu 3aKoH pacripeiescH s TeMIepaTypsl | (x, t) OCCKOHEYHO TJIACTUHBI, €CJIA €€ TOJIINHA

paBHa &, IJIOTHOCTh P , YACIbHAs TCIIIOEMKOCTh ¢ M KOG PHUIUEHT TerutonpoBoaHocTH K . CTeHKH
IUTACTUHBI TMOJAJIEPKUBAIOTCS TpPH HYJIEBOM Temmneparype. B HayanbHBIE MOMEHT BpeMEHU

. (27
TeMmIepaTypa IUIACTHHBI paBHA (p(X)=T0 Sln(—x ¢@. VICTOYHUKM M CTOKM TeIUla B IJIACTHHE
a

OTCYTCTBYIOT.

NuauBuayanbHas padora Ne 6
CMEIIAHHBIE 3A/JAYH JUIA YPABHEHHH I'HIIEPEOIHYECKOT O THIIA
Hean: HayuuTtbces pemats 3a1a4u 1yl ypaBHEHUN THIIEPOOTUISCKOTO THUTIA.
Saganusa:
Pemmte 3amaun MeTogOM paszencHus mnepemenHbix. CpeacrBamu  Maple moctpouts
aHUMAIINH MTOJTyYEHHBIX PEIICHHH.
Bapuanm 1.
Haiiti 3akoH kojeOaHusi yrmpyroro CTEpxkKHS u(x,t), €CJIM €ro JUIMHA paBHA a, JUHEHHas

IUIOTHOCTh P, Monayiab FOura E. JleBblii KOHEI CTEp)KHA (XzO) 3aKperI€H KECTKO, a MpaBblit

(Xza) CBO6OI[€H. B HayanbpHBI MOMEHT CMCIUICHUA CTCPXKHA OIIMChIBAKOTCA CI)YHKHHCﬁ

¢(X) =L Sin(zl Xj , & CKOPOCTH — (yHKLHEH \|1(X) =-Vysi n(2£ Xj . BHemHue cuitbl OTCYTCTBYIOT.
a a

8. KOHTPOJIbHBIE BOITPOCHI K MPOMEKYTOYHOM ATTECTAIIUA

1 K xakoMy Tuny ypaBHEeHU# oTHOcUTCs ypaBHeHue Ilyaccona?

0*u 0’u
2 VYpaBHeHHE Fr + W = @\, M, u, u:, u, ) ecTb kKaHoHnueckas GopMa KaKoro ypapHeHusl?

3 K xakomy Tuny ypaBHeHUI OTHOCUTCS ypaBHeHHE U dy3un?



13

o’u
4 VYpasuenne - = @\, u, u;, u, ) €CTH KAHOHMICCKAS (opma KaKoro ypaBHEHHUs?
23

5 Kakue (usngeckue nporeccsl OMUCHIBAIOT YPaBHEHUS IUIMITHYECKOTO THIIA?
2 2 _

6 Kaxoro tuna ypasuenue y-u,, +2xyu,, +x"u, +yu, =07

7 K kakoMy TuIly ypaBHEHHUI oTHOCUTCSl ypaBHeHue Jlamnaca?

o’u ) o’u 0'u

agZ + agan + anz

8 VYpaBHeHue =(I)(§,n, u, ”&’”n) eCTh KaHOHHMYecKas (opma Kakoro

ypaBHeHUs?
9 Kakue uszmueckue mponecchl ONUCHIBAIOT YPaBHEHHS THIIEPOOINIECKOTO THITA?
=077
10 Kaxoro tuna ypasHenue yu, +u, =0 *
11 K xakoMy TuIly ypaBHEHHI OTHOCUTCSI YpaBHEHHE TEILJIONPOBOJHOCTH ?

2
12 YpaBuenue O'u
o5

= (I)(F;, n, u, u;, ”n) €CTh KaHOHMYEeCKasi opMa KaKoro ypaBHEHUs?

13 Kakue ¢pm3ndeckne mpoIrecchl ONHMCHIBAIOT YPaBHEHHS MAapa0OIMIECKOTO THITA?
2
14 Kakoro tuna ypasuenue Xu,, —4xyu,, +5xy‘u, —3u, =0, x=0, y=07?

o’u 0'u
15 VpaBuenue —— — —— = ®\,n, u, u. , u, ) ecTh KaHOHNUYECKasA (hOpMa KAKOTO ypaBHEHUA?
2 2 €2 "
og"  om
16 K xakoMy Ty ypaBHEHUH OTHOCUTCSI ypaBHeHHe [ enpmrosbia?
. 2 _
17 Kaxoro tuna ypaBHenue u,, —2sinxu,, —cos” xu,, —4u, =0 ?

18 K kakoMy THITy ypaBHEHU OTHOCHUTCS BOJHOBOE yYpaBHEHUE?

19 Ycnoue mmHeliHOCTH AuddepeHITnaIbHbIX YPABHEHUH B YACTHBIX MMPOU3BOIHBIX.
20 YcnoBue pa3aeneHns IepeMEHHBIX B YPAaBHEHUSIX MaTeMaTHIECKOW (PU3UKH.

21 O6mwmit Bug ypaBuenus [Itypma-JlnyBumis.

22 Ycnous perynsapHocty 3anauu Lltypma-JInyBummis.

23 ©opmynHpoOBKa FPAaHUYHBIX YCIOBUN TpeTbero poa 3anaun Ltypma-JInysumis.
24 ®opmynupoBKa FPaHUYHBIX YCIOBHM BTOporo poxa 3anauu Lltypma-JlnyBusis.
25 ®opmynHpoBKa FPAaHUYHBIX YCIIOBU NepBoro pojaa 3aaauyn Ltypma-JInyBus.
26 ®opmynHpoBKa FPaHUYHBIX YCIOBUI 4eTBEPTOrO pona 3agauu Llrypma-JInyBusis.
27 Onpenenenne coOOCTBEHHBIX 3HaUeHUH 3anaun [Itypma-JInyBuimis.

28 Onpenenenne coOCTBeHHBIX GyHKIMH 3amaun [typma-JInyBusmis.

29 CpoiicTBa cOOCTBEeHHBIX 3HaUeHUH 3aqaun [lItypma-JlnyBumis.

30 CpoiicTBa coOcTBeHHBIX PyHKUUH 3anaun [lItypma-JIuyBummis.

31 dyngamenTtanpHas cucreMa pemienuii 3agauun Lltypma-JInysums.

32 Kak popmynupyercs 3anaya Komn.

33 Kak popmynupyercs kpaeBas 3a/1ava.

34 Kak popmynupyercs cMeliaHHast 3aaava.

9. OBPA3BEL MOAYJBHOI'O KOHTPOJIA

rOY BNO «TOHELKHNI1 HAIIMOHAJLHBIN YHUBEPCUTET»
qDaKYHLTCT MAaTCMATUKU U I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTUH

Hanpasnenue noocomosxu.:  01.03.02 IIpuknaanas mareMaTHka 1 HHPOPMATHKA

Ipogpunw: Craructuka
IIpoepamma noocomosku.: oaxanagpuam
Cemecmp 5

Yuebnas oucyuniuna YpaBHeHUs MaTeMaTUYeCKON (PU3UKU
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MOJYJ/JIbHASI KOHTPOJIbHASI PABOTA
BAPUAHT Nel
1. JluBepreHuus BEKTOPHOT'O MOJISL U POTOP.
2. ®opmynupoBka 3agaya Komm.
3. Kaxoro tuna ypapuenue yu,, +u,, =0 ?

VYTBepKJI€HO Ha 3acelaHuu KadeIpbl NPUKIATHOM MEXaHUKH M KOMIIBIOTEPHBIX TEXHOJIOTHIA,
IPOTOKOJI Ne OT «__» 20 r.

3aBenyromuii kadenpoit A.C.T'onb1ieB
[IpenonaBaTens A.C.T'onbuen

KpuTepIm OICHUBAHHUA MOAYJ/ILHOI'O KOHTPOJIsA

Homep 3a0anusn Koauuecmeo 6annos
1 10
2 10
3 10
Bcezo 30

10. OBPA3EIl TECTOBOI'O 3AJIAHUSA

10.1 O6pa3en nmepBoro TeCTOBOro 3aJaHus

Xapakrtepucruyeckoe ypapuenue piasi Au,, +2Bu,, +Cu,, + F (x, »u,u,, uy)= 0 ectp
a) A(dy)’ +2Bdxdy+C(dx)’ =0; 6) — A(dy)? +2Bdxdy+C(dx)* = 0;
B) A(dy)* —2Bdxdy+C(dx)* = 0; r) A(dy)? +2Bdxdy—C(dx)* =0.

10.2 O6pa3en BTOPOro TeCTOBOIrO 3aIaHUsI

12. Bce coGcTBeHHbIe 3HaYeHUs1 peryasipHoii 3agaun ltypma-JinyBuiuis
a) He OrpaHHYeHbI 110 3HAUYEHUIO; 0) orpaHMYEHbI CBEPXY U CHU3Y;
B) OIpaHUYEHBI CBEPXY; I') OTpaHUYEHbl CHU3Y.

11. KPUTEPUM OLIEHUBAHUSA

Pacnpedenenue 6annos, Komopvie MoZym nOJYUUMb CHYOEHHI b
6 npoyecce uzy4enus OUCYUNIUHbBL

OpranunszannoHHo- CPC Bcero
yueOnasi paGora HNumusuayanbHasa | MoayJbHbIi NuauBuayanbHas
CTyIeHTa pabdora KOHTPOJIb TBOp4YecKasi padora
Max 30 6am1oB max 30 6amioB max 30 max 10 6amtos 100 6amtoB
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0amioB
AKTHBHOCTB Ha Bremonnenne Brmonnenne
1a00PaTOPHBIX WHJIMBUTyaIbHBIX MOJTyJIbHOM JlomoIHUTEIIbHEIE
3aHATHIX, 3aJaHuN KOHTPOJIBHOU 3aJlaHus
BBIIIOJIHEHUE TECTOB paboThl

IlIkana coomeemcmeus 6an/108 HAUUOHAILHOIL WIKATIE

Ouenka Ouenka no
Onenka no .
no . OueHka 1o rocy1apcTBeHHOI mKaJje rocyaapcrBeH
100-6anabHOI . w o
HIKaJje (3x3ameH, 1P epeHPOBAHHBIN 3a4€T) HOM 1IKaJIe
Kase "
ECTS (3a4éT)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopor11o) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (y1OBJIETBOPUTEIIBHO) 3aYTEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a9TEHO
FX 35-59 2 (Hey/IOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOYKHOCTBIO IIOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJICTBOPHUTEIHHO) HE 3a4TCHO
C BO3MOXKHOCTBIO TIOBTOPHOW CHAAa4M MPH YCIOBHU
00s13aTeTFHOTO HA0Opa JOTOTHUTEIBHBIX OAJIIIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O TIPOLECCA
JleximoHHble ¥ 7a0OpAaTOpHBIE 3aHATHS TMPOBOJSATCS B KOMIIBIOTEPHOM  KJlacce,

000pyT0BaHHOM KOMIBIOTEPAMH C JIUIIEH3MOHHBIM MPOTPAMMHBIM 00€CTICUeHUEM, JOCTYIIOM K CETH
HNutepner, cTonamu, JOCKOM.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koa-Bo Hainyue
Ne IK3EMILISAAPOB | 3JIEKTPOHHOM
HanmenoBanue
n/n B OnO/1HOTEKE BepcUM B
JouHY IBC
Ocnognaa numepamypa
1 TuxonoB  A.H., Camapckuii  A.A.  VYpaBHeHus 97 B
MatemaTudecko ¢usuku. — M.: Hayka, 2004. — 798 c.
2 Bnagumupos B.C., XXapunos B. B. YpaBHenus 79 B
MaTemaruueckoi gusuku. — M.: Hayka, 2004. — 436 c.
Jlonoanumenvhan numepamypa
3 Muxmun C.I. Kypc marematnueckoir ¢usuku. — M.: 22 B
Hayka, 1968. — 576 c.
4 Apcenus B.Sl. Metoapl MaTemMaTuyeckol GU3UKH U 16 B
cneuuanbHble pynkuun. — M.: Hayka, 1984.— 384 c.



https://ru.wikipedia.org/wiki/%D0%96%D0%B0%D1%80%D0%B8%D0%BD%D0%BE%D0%B2,_%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80_%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
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14. UHO®OPMAIMOHHBIE PECYPCbI

1. YpaBHeHUs MaTeMaTUYeCKON (PU3UKU
http://www.ph4s.ru/book_mat_matphys.html
2. Kuauru no Maple
http://mexalib.com/tag/Maple

15. IMIPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopniopatunas nuriensust JOHHY Ne 46484614);

2. Microsoft Office (kopnoparusHas sunensus JOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (nunensuss nporpammel DreamSpark ans BbicimMX y4eOHBIX
3aBEICHUN);

PaGouas mporpamMma paccMOTpeHa U NEpeyTBepXkAeHa Ha 3acelaHuu Kadeapbl MpUKIaIHON
MEXaHUKH ¥ KOMIBIOTEPHBIX TEXHOJIOTHI C M3MeHEeHUsIMH (0e3 n3MeHeHnuii) Ha 20 roj.

13 2

[Tporokom Ne oT 20  r. 3aemyromwuii. kKadheapoi

PaGouas mporpamMma paccMOTpeHa U MEpeyTBepXkAeHa Ha 3acellaHuu Kadeapbl MpUKIaIHON
MEXaHUKH ¥ KOMIBIOTEPHBIX TEXHOJIOTHI C M3MeHEeHUsIMU (0e3 n3MeHeHnuii) Ha 20 rOJI.
[Tpotokoma Ne or“ 7 20 r. 3aemyromwuii. kadheapoi

PaGouas mporpamMma paccMOTpeHa U MEpeyTBepXkAeHa Ha 3acelaHuu Kadeapbl MpUKIaIHON
MEXaHUKH U KOMITbIOTEPHBIX TEXHOJIOTUN ¢ u3MeHeHUsIMU (0e3 n3MeHenuit) Ha 20 ro/I.
[Iporokosa Ne or*“ 7 20 1. 3aBemyromwii. kapenpoii

Pabouyas mporpamma paccMOTpeHa U INepeyTBEpIKJAeHA Ha 3aceJaHuu Kadeapbl MPUKIATHON
MEXaHUKH ¥ KOMIIBIOTEPHBIX TEXHOJIOTHI C M3MeHEeHUsMHU (0e3 n3MeHeHnuii) Ha 20 rOJI.
[TIporokosa Ne or“ 7 20 1. 3aBemyromwii. kadenpoii

PaGouas mporpamMma paccMOTpeHa U MEpeyTBepXkACHa Ha 3acelaHuu Kadeapbl MPUKIaIHON
MEXaHHUKH ¥ KOMITbIOTEPHBIX TEXHOJIOTUN ¢ U3MeHeHUsIMU (0e3 n3MeHenuii) Ha 20 ro/I.

(13 2

[Iporokosa Ne oT 20 1. 3aBemyromwii. kadenpoii




