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HEJIb OCBOEHMSA INCHUIIVIMHBI (MOAY JIS1)
1. Heau u 3a1a41 0CBOCHUS JUCHUIIMHBI

[enbto ocBoeHUS MUCHUIUTUHEI «luddepeHnnanbable ypaBHEHUSD SIBIIS-

IOTCA

dbopMHpoBaHUE 3HAHUI 0 MAaTEMAaTUYECKOMY aHAJIU3y HEOOXOIUMBIX

1 pCIICHUA 3a1a4, BOSBHUKAIOIHUX B Hp&KTH‘-ICCKOﬁ ACATCIBHOCTH,

Pa3BUTHC JJOTHUYCCKOI'O MBIIIJICHUA U MaTEMaTHUYE€CKOMN KYJIbTYPBI;
q)OpMI/IpOBaHI/IC HGO6XOI[I/IMOFO YPOBHA IMOATOTOBKHU I IIOHUMAHUS

JIPYTrUX MaTeMaTHYECKUX U MPUKIIAIHBIX JUCLMILINH;
3agaum JIMCUMILINHBL:
* popMyHpOBKa OCHOBHBIX TU(DPEpEeHIIMATIBHBIX YPaBHEHUN, METO/IbI UX
pelIeHus], UX Kiaccu(uKanus 1 NOCTAaHOBKA OCHOBHBIX KPAeBbIX 3a/1a4;
* U3JI0’KEHUE PA3IMYHBIX METOJIOB pelleHni Aud hepeHnaIbHbIX ypaBHe-
HUM, HCHOJb30BaHUE HHTETPAIbHBIX PEOOPA30BAHUM.

Koa xomme-
TEHIHU

Conep:xxaHue KOMNETEeHUNH

NHaukaTopsbl J0CTHXKEHUS] KOMIIETEH-
1107071

YK-1

Crioco0eH OCyIIeCTBISATh TIOUCK,
KPUTUYECCKHIA aHAITU3 U CUHTE3
uH(pOpMalu, IPUMEHSATh CH-
CTEMHBIH TTOJIXO/ JUIS PEIICHUS
IIOCTABJICHHBIX 3aJa4

YK-1.1. JleMoHCTpUpPYET 3HAHUE OCOOCH-
HOCTEH CUCTEMHOr0 U KPUTUYECKOTO
MBIIIUIEHUS, apTYMEHTHPOBAHHO (hopMu-
pyeT cOOCTBEHHOE CY>KJICHHE U OLICHKY
nH(pOpMaLUY, TPUHUMAET 0OOCHOBAaHHOE
pelIeHue.

VK-1.2. Ilpumensier noruyeckue GopMsl
U TIPOLIEAYPBI, CIIOCOOEH K pediekcuu 1o
MOBOJly COOCTBEHHOM U Uy>KOH MBICIIH-
TEJIbHOW JeSTEebHOCTH.

VYK-1.3. Ananu3upyer uCTOYHUKU UHPOpP-
MalllH C LIEJIbIO0 BBISIBICHUS UX MPOTUBO-
pe4Yril ¥ IOUCKA JOCTOBEPHBIX CYKJICHHM.

IK-1

CnocobeH KOHCTPYHUPOBATh CO-
JiepKaHue 00pa3oBaHMs B MIPe-
METHOU 00J1aCTH B COOTBETCTBUU
¢ TpeboBanusmu OI'OC ocHOB-
HOTO U CpeJiHero oluiero oopa-
30BaHUs, C YPOBHEM Pa3BUTHUS
COBPEMEHHOM HAYKH U C YYETOM
BO3PACTHBIX 0COOEHHOCTEH 00Y-
JAFOIIUXCSI

[IK-1.1. IIpuMeHsieT OCHOBHBIE alro-
PUTMBI JUCLUIUIMHBI BO BCEX pa3jieniax
MaTeMaTUYEeCKOr0 3HAHMS.

TIK-1.2. Biageer HaBBIKAMH MaTeMa-
TUYECKOTO MOJICIIMPOBAHUS TPU PEIICHUH
MPaKTUYECKHUX 3a/1ay.

IK-3

5 OcymiecTBIsieT KOMMYHUKa-
U0 B IUGPOBOU cpesie s J10-
CTH)KEHUS TPO(heCCHOHATBHBIX
neseit 1 3QpHEeKTHBHOTO B3aHMO-
JIEUCTBUA.

IIK-3.1. Ymeer noka3plBaTh U3yUEHHbBIE

TEOPEMBI TUCIIMILIINHEI, Y MeeT aHaIH3u-
pOBaThb IMIPOUIAECHHBIN KypC.

[IK 3.2 3HaeT 1 HOHMMAET aKTyalbHbIE

pOoOIEMBI, BHIXOASIIHNE 32 PAMKH yueo-
HOW MH(pOpMaLUU, yMEEeT IPUMEHSTh




pa3IUYHbBIE METO/IBI M TEXHOJIOTUU JIJIS pe-
IIIEHHUS 3a1a4.

e [IK-3.3. Bnaneer HaBbIKaMu OpraHu3a-
LMY 1 IPOBE/ICHUS 3aHITHI C UCIIOJIb30Ba-
HHEM BO3MOXKHOCTEH 00pa3oBaTesIbHOM
CpEeIIbI TS TOCTHKEHHS 00pa30BaTEIbHBIX
PE3YIIbTAaTOB U 00CCIICUCHHS KaueCTBa
y4eOHO-BOCIIMTATEILHOTO TIpoIiecca Cpe/i-
CTBAMHU MaTEMaTHKHU.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OCHOBHOM MNPO®ECCH-
OHAJIBHOM OBPA3OBATEJILHOM IIPOT'PAMMBI

Huciumnaa b1.0.08.04 «/luddepennmanbabie ypaBHEHUD OTHOCUTCS K
o0sizaTeabHoil yactu u Moayao b1.0.08. Moayas «IIpenmeTrHo-meroanye-
CKU MOIyJIb» «MaTemaTuka» y4eOHOro rmiaHa (0CHOBHOU NpoghecCruoHaIbHOM 00-
pa3oBaTeNbHON MPOrpamMMBbl) MOATOTOBKM OakanaBpoB mo HampaieHuto 44.03.05
[Tegarornyeckoe oOpazoBaHue.

Hucriumnaa b1.0.08.04. «luddepennmanbabie ypaBHeHUsD» 0a3upyercs Ha
KOMIETEHIMSIX, 3HAHUSIX U YMEHUAX, COPMHUPOBAHHBIX B XOJI€ U3YyUECHMSI TUCIIH-
e «MatemaTudeckuit ananusy», « Teopus GyHKINNA KOMIUIEKCHON TEPEMEHHOM.

Komnerenuuu chopMupoBaHHbIe B MPOIECCE U3YUEHUS TUCHUIUIMHBI HE0O-
XOJIUMBI JIJISl OCBOEHUS COJIep KaHUsl JUCUUIIUH « Teopus GyHKIMA AEHCTBUTENb-
HOTO MEPEMEHHOT0», «YpaBHEHUs] MaTeMaTU4YecKol (pusmkm», «BeKTOpHBIN aHa-
JIN3», BBITOJHEHMS 3aaHuil (YuyeOHOW, MPOU3BOJICTBEHHON MPAaKTHK, HAYYHO-HC-
CJIEI0BATEIBCKOM paOOThI U BBIITYCKHON KBAM(DPUKATMOHHOW pabOThI).

3. IINTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUA 11O JUCHUIIVIMHE
MOAVYJIIO)
JucruninHa HarmpapiieHa Ha (GOPMHUPOBAHUE CICAYIOMIUX KOMIETEHITUHN BbI-

nycknuka: YK-1. I1K-1, I1K-3
B pesynbrare n3yueHus: AUCUUIUIMHBI 00yUYaIOIIUECs] TOJKHBL:

Kox xomnerenuuu 3Haer YmMmeer Baageer

VK-1 Cnocoben 0oCy- -~OCHOBHBIC ITIOHATHA -peaTb HpOCTeﬁﬂlﬂe -HaBbIKaMM1 MaTCMa-
IIECTBJIATH ITOUCK, KPUTH- 1 BUAbI HpOCTeﬁmHX )IH(i)(l)epeHHI/IaﬂLHBIe THYECKOI'0 MOJEIIH-

YEeCKHUIl aHaJIU3 U CUHTE3 mudQepeHIUanbHbIX | ypaBHEHUS, IpUMe- POBAHHS TIPH pellre-

uH(pOpMall, IPUMEHATh | YpaBHEHUHN U Me- HSATh OCHOBHBIE Me-

. HUU TPAKTUYECKUX
CUCTEMHBIN MOAXOM JUIs TOJbI UX PELICHMs. | TOXBI ISl PELICHUS
pELIeHUS TOCTABJICHHBIX b depeHIanTbHBIX 3ajad.

3a71a4 YPaBHEHUM.




[IK-1. CriocobeH KoH-
CTPYHMPOBATh COJECPIKAHNE

- OCHOBHBIE ¢op-
MYJIBI, METO/IbI JOKa-

- HCIIOJB30BaThb OC-
HOBHBIC 3HAHMHA KJacC-

- HaBbIKaMHM aHaJIu-
THYCCKOTO pPEIICHUA

0o0pa3oBaHUs B IPEIMET- | 3aT€ILCTBA W TEO- | CHYECKHX  pa3zesioB | AuQQepeHInaIbHbIX
HOM 00JIaCTH B COOTBET- pembl auddepeHnn- | MAaTEMAaTUKU U ajro- | ypaBHEHUH

CTBHH C TPEOOBaHUSIMU IBHBIX YpaBHEHUH | putMbl auddepenuu-

®I'OC 0CHOBHOTO U Cpel- aJbHBIX YPABHEHUM.

Hero o61ero oopa3ona-

HUS, C YDOBHEM Pa3BUTHUS

COBPEMEHHOMN HAYKH U C

Y4€TOM BO3PACTHBIX OCO-

OeHHOCTEH 00yJaroIuXcs

[1K-5 Ocy1iecTBisieT KOM- | -aHAJIMTHYECKUE pe- | -IPUMEHEHSTh CH- | ~-HaBbIKaMH rpa-
MYHUKaUuIio B iupoBoit | menust auddepen- | cTeMbl KOMIBIOTEPHOW | MOTHO TOJIBb30BATHCS
cpeze Ui JOCTHXKEHUSI LIUAIBHBIX  ypaBHE- | MATEMAaTUKH, I[03BO- | AI3BIKOM IPEIMETHOM

po(hecCHOHANIBHBIX 11e-
nel u 3¢(HEKTUBHOTO B3a-
UMOJICHCTBUA.

HUW DPa3HBIX THIIOB,
JI0Ka3aTeNbCTBO BCEX
METOJI0OB pEUICHUS U
TEOpEM.

JSFOIIME pemmaTh aud-
(bepeHIanbHbIC ypaB-
HEHHUS aHaTUTHYe-
CKHMH, rpaduye-
CKUMU U YUCIICHHBIMH
METO/IaMHU.

o0nacTu, CTpOro 1o-
Ka3bIBaTh YTBEPIKIC-
HUW, TJIaBHBIMHA
CMBICJIOBBIMHU aCIICK-
TaMH B JIOKa3aTellb-
CTBax.

4.0bbEM JUCIUIIJIMHBI MOAYJIA)

OOmas Tpy 0eMKOCTh TUCIUILUIMHBI cOCTaBIsgeT 3 3aueTHbie equHuIbl (108 va-

coB). JlucuuiuinHa n3ydaercs B 8 cemectpe.

OYHASA ®POPMA OBYYEHUA

TpynoémkocTn
Bup yuedoHoii paGoTbl B 1.4. mo cemecTpam
yac.

Ne8
OO6uas Tpy10éMKOCTh TUCIUILINHBI 110 Y4eOHOMY TUTaHY 108 108
1. KonrakTHas padora:
Jexiuu (o01ee Koia-BO YacoB, BKIIKOYAsk IPAKTUYECKYIO MOJI-
TOTOBKY) 16 16
NpPaKTUYECKHE 3aHATHsI, CEMUHAPbI U Ip. (0O111ee Koi-Bo ya-
COB, BKJIIOYasl MPAKTUYECKYIO MOATOTOBKY) 16 16
nabopaTopHbIe 3aHATHS (001ee KOJI-BO YaCOB / BKJIIOYasl MpakK-
TUYECKYIO MOATOTOBKY)
KYpCOBOE NMPOEKTHPOBAHHUE
TpYTIIOBBIC, HHUBHY aJIbHBIE KOHCYJIBTAIUU W WHBIE BHUJIBI
yueOHOIl eI TeTbHOCTH, TPeyCMaTpUBAIOIIKE TPYIIIOBYIO
WA MHIUBUAYABHYIO paboTy 00yJaronIixcs ¢ mperoiaBaTe-
JaeM
2. O0beM camocTosITeIbHON padoThl ooyqamuuxcs (CPC) 76 76
B TOM YHCJIC YaCOB, BHIJICIICHHBIX Ha TIOJTOTOBKY K 9K3aMEHY
(3auery)
By npomeKyTO4HOro KOHTPOJIS: 3a4€T

3AOYHAA ®OPMA OBYUEHUA




Bun yueOHo# padoThI

TpynoémkocThb

qac.

B T1.4. mo cemecTpam

Ne8

OO6masi Tpy10€MKOCTDb TUCIUILUIMHBI IO YYCOHOMY TUTaHY

108

108

1. KonTakTHas padora:

nekiun (00111ee KOJI-BO YacoB, BKIIFOYAs MPAKTHIECKYIO
MOATOTOBKY)

NPaKTUYECKHUE 3aHATHsI, CEMUHAPHI U TIp. (00111ee KoI-Bo ya-
COB, BKJIIOYas MPAKTUUYECKYIO MOATOTOBKY)

naboparopHbIe 3aHATHS (00IIee KOJI-BO YaCOB / BKITFOYAS
NPaKTUYECKYIO TIOJITOTOBKY)

KypPCOBOE IPOSKTHPOBAHNE

IPYNIIOBBIE, UHAMBUAYAJIBHBIE KOHCYJIbTALIMU U UHBIE BUJIbI
y4eOHOM JeSTEIBbHOCTH, IPEAYCMATPUBAIOIINE TPYTITIOBYIO
WM UHIUBUAYATbHYIO paboTy 00ydaromuxcs ¢ mpenojana-

TCIIEM

(CPC)

2. O0beM caMoCTOSITeIbHON PaGoThI 00yYalOIUXCS

95

95

MeHY (3a4eTy)

B TOM YHUCJIC 4aCOB, BbIICIICHHBIX HA IIOATOTOBKY K 3K3a-

Bun npoMexyTOYHOTr0 KOHTPOJIS:

3a4ET

5. COAEPKAHME JUCIUTLTAHBI (MOYJIST)

o4yHas popma 00y4eHHUs

Ne | HaummeHnoBaHue Tembl (pasgena) Oo0mas Tpy- | TpynoéMkocTh Mo BHaaM y4eOHBIX 3aHATHH
n/n AMCHUIJIMHBI (MOAYJIs1) JT0EMKOCTD B (B akaj.yacax)
aKaj.yacax Jlex/ JIao / p/ Cp
Np.NOAT. | NP.MOAT. | TP.MOAT.

1 | Onpenenenue OOBIKHOBEHHOT'O 10 2/2 2 6
Tu(epeHIMaIbHOr0 ypaBHEeHUs N
—T0 Mnopsiika (IepBoro mnopsiika)

2 | Pemenue TG hepeHINaTIbHOro 10 2 2/2 6
ypaBHEHHSI.

3 | leomerpuueckass HMHTEpHpeTaLus 10 2 2 6
pewenns /Y, noHsITHE UHTErpalb-
HOM KPUBOM.

4 | YpaBHEHHS C pa3/CICHHBIMH M C 14 2 2/2 8
pa3eNsIoIUMUCS IEPEMEHHBIMH U
METOJMKA WX PEIICHHSI.

5 | OnHoponnbie muddepeHIraTbHbIC 14 2/2 2 8
yYpaBHEHHSI.

6 | 3agaua Komrm. 14 2 2/2 8

7 | Jluneiinsle ogHOopoaHble auddepe- 14 2 2 8
HI[MAJIbHBIE YpaBHEHHS BTOPOTO TIO-
psiIKa.

8 | Jluneiinsie HeomHOpOAHBIE AHDde- 22 2 2 10
pEHLIMANbHbIE YPaBHEHUS BTOPOTO
HOPSIIKA.
Kypcosoe npoexmuposanue X -
Koncynemayus k axzameny X -




Iloozomoska k sx3ameny (3auemy) X X

Uroro: 108 16/6 16/6 76

3a04Has popmMa 00y4eHHsA

Ne | HaummeHoBaHme TeMbl (pa3aesia) Oob0wmas Tpy- | TpynoémMkocTb 0 BUAAM Y4eOHBIX 3aAHATHIA

n/n AUCHMILIMHBI (MOIYJIs1) A0EMKOCTh B (B akaja.yacax)
akaj.uacax Jlek/ Jla6 / IIp/ CpP
Np.NOAT. | NP.MOAT. | MP.MOAT.
1 | Onpenencuue OOBIKHOBEHHOTO 20 2/2 2/2 16

mudepeHIaIbHOr0 YpaBHEeHUs N
—TO TopsJiKa (TIEpBOTO MOPSIAKA)

2 | Pemenue Qg depeHnnanbHOTo 18 16
ypaBHeHus. 3anaya Kou.

3 | HeogHopomubsie auddepeHnmans- 22 20
HBIC YPaBHEHHUS MIEPBOTO MOPSLIIKA.

4 | YpaBHeHHUs C pa3JieJICHHBIMH Tepe- 22 2 2/2 20
MEHHBIMU U METOAMKA MX PELICHUSI.

5 | Jlunelinsie HeoqHOpOMHBIC AHUDPe- 26 22
pEHIMANIbHBIE YPaBHEHHs] BTOPOTO
HOPSIJIKA.
Kypcosoe npoexmuposanue X -
Koncynomayus x axsameny X -
lloozomoska k ax3ameny (3auemy) X X
Hroro: 108 4/2 6/4 95

5.1. Conep:xkanue pa3aejioB AMCHUUIIMHBI (MOTYJIA)

Tema 1. IndPpepenunanbabie ypaBHeHHs N - IO NOPAIKA.

Onpenenenre oqHOPOIHOTO TUDPEPEHITNATEHOTO YPaBHEHHS TIEPBOTO 110-
psanka, OnpenesieHre 0JHOPOAHOTO MU(dhepeHIMAIBLHOTO YpaBHEHUS N-0TO TO0-
psaaKa.

Tema2. Pemnenue nuddepeHunajbHOro ypapHeHus.

Pemenue nuddepenumansHoro ypasuenus N-oro nopsaka. (Ilepsoro no-
psaaka). ITocranoBka 3agaun Ko o CylecTBOBaHUH €IMHCTBEHHOIO PELICHMUS.
[Ipumepsl.

Tema3. I'eomerpuyeckasi uHTepnperanus pemenns Y.

['eomeTpuyeckoe UCTOIKOBaHUE pelieHus AU dhepeHInanbHOTO YpaBHEHUS.

MHOK€eCTBO pelIeHUl, COBOKYITHOCTh KpUBBIX. [IoOHATHE MHTETrpaIbHON KPUBOM.
Tema 4. YpaBHeHuUs ¢ pa3ie/IeHHbIMH NePpeMEHHbIMH.

Peuienre ypaBHEeHUM C pa3ieICHHBIMUA [IEPEMEHHBIMU. Y pABHEHUS, IPUBOASALIME K
YPaBHEHMSM C pa3/IeJICHHBIMU IEPEMEHHBIMU. Y paBHeHU bepryu. Merons! pe-
LIEHUS YPABHEHUM C Pa3JI€IE€HHBIMU [IEPEMEHHBIMUIO

Tema 5. Ognopoanbie fuddepeHHaIbHbIC YPABHECHUS.




Jlunetinble ogHOpOIHBIE AU PepeHIuanbpHble ypaBHeHus, JINHeTHbIE HEOTHOPOI-

Hble quddepeHnnanbabie ypaBuenus, Juddepennuanbubie ypaBHEHHS B TOTHBIX
mudepennnanax. Metozast ux pemenus JIJIOVY.
Tema 6. 3agaua Komm.

TeopeMa CYICCTBOBAHUA U CAMHCTBCHHOCTHU KIIACCUYCCKOI'O pCUICHUA. [lonsiTue

yacTHoe, ol1iee, ocoboe pemienus. [Ipumeps! pemenus 3anauu Komm.

Tema 7. /Iunerinbie oxHOPOAHBIC TH(PepeHIHATbHbIC YPABHCHHUSI BTOPOT0

MopsiAKa.

Jluneitnbie oqHOpOIHBIE TU(dEepeHIINaTbHBIE YPaBHEHHUS BTOPOTO MOPSIKA C MOC-
TOSTHHBIMH KO3 duureHntamu. PyHIaMeHTalbHas cucteMa pemennii. Kopau xa-

PaKTEPUCTUUECKOTO ypaBHeHUsA. Cilyyall AEMCTBUTENBHBIX KOpHEN. Cinydaidl KOM-

IIJICKCHO-COIIPSA’KCHHBIX KOpHGﬁ XAPAKTCPUCTHUICCKOI'O YPABHCHUA.

Tema 8. JIuHeiiHbie HeOTHOPOAHBIE M PepeHINAIBbHbIC YPABHEHUS BTOPOI0

NMopAaKaA.

Jluneitnpie HeoqHOPOAHBIE AU depeHITnaIbHbIE YPaBHEHUS BTOPOTO MOPSAKA C
MOCTOSTHHBIMU KO3 dunientaMu. YactHoe pemnienue. O011ee pperieHrne HeoJHO-
POJHOTO ypaBHEHUs. MeTO/Ibl pellieHHs] HEOAHOPOAHBIX YPABHEHHI B 3aBUCHMO-

CTH OT ()yHKIIMH B TIPaBOM 4acTH.

6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSITEJIb-
HOU PABOTBI OBYYAIOIIIUXCA

Ne Bua camocTosiTe/ibHOI padoThl 00yUYaIOIINXCH
HaumenoBaHue pa3jesia IUCHHUIIHHBI
n/n

1 | OcHoBHbIe THIBI OOBIKHOBEHHBIX Tu(de- | KoncnektupoBanue y4eOHOM, HAyYHOU U MepUo-
PEHLIMAIBHBIX YPABHEHUI U METO/IbI UX pe- | JUUECKOU JIUTEpaTypHl.

IICHUS

2 | Jluneiinple auddepenunansupie ypaBHe- | [IpopaboTka yueOHOro Marepuana (1o KOHCHEK-
HUS B YaCTHBIX MPOU3BOIHBIX. TaM JICKIIA y9eOHON M HAYIHOU JIUTEPATYPHI).

3 | Auddepennmanbapie ypaBHeHHs BpicuX | [ToAroToBKa cOOOMIEHMH K TPAKTUIESCKUM 3aHsI-
MOPSAKOB. YPaBHEHMs JOMYCKAIOLIUE IO- | THSAM, K YYAaCTHIO B TEMATUYECKUX JTUCKYCCHUSX.
HWDKCHUS TTOPSIIKA.

4 | Henunelinsle nu¢ depennuansabie ypaBHe- | [Touck HayyHbIX MyOJUKAIMA U 3JIEKTPOHHBIX HC-
HUS B METOBI X PEIICHUH. TOYHHKOB MH()OPMAIMH, TIOJTOTOBKU 3aKIIOYCHUS

10 0030py HHPOPMAITHH.

5 | OcHoBHBIE MOJENM MaTeMaTHYecKol (u- | PernreHue nmpakTHUECKUX UM CUTYallMOHHBIX 3a/1a4.
3MKH.

6 | Mertox pasnerneHus epeMeHHBIX B 3amade | [IpopaboTka yaeOHOro Marepuaa (o KOHCIIeK-

Hupuxie.

TaM JICKIIMIA y4eOHOM U HAyYHOU JIUTEepaTyphl).

7. ®OHJ] OLIEHOYHBIX CPEJICTB




7.1. OneHoO4YHbIE MATEPHUAJIBI IJIsl IPOBEIeHUS TEKYIIEro KOHTPOJIsl YCIIeBAeMOCTH
Ykasvisaemcs nepeuenv komnemenyuu 8 npoyecce 0C60eHUs. 00pa308amenbHOU NPOSPAMMbL.

nuddepeHnraibHbpIe ypaB-
HEHUS BTOPOTO MOPSIKA.

Ne HanmeHoBaHMe TeMbl CpeacrBa TeKylero KOHTPOJIs Ilepeyenn KomiIie-
n/n | (pa3aesa) AMCUUNJINHBI ycleBaeMoCTH TEeHIHHA
(MoayJis)
1 | Iuddepennuansubie ypas- | Haiinure obmee pemenue OJ1Y- YK-1,IT1K-1
HEHUS N - TO NOPSAKA. 1:
| Yy + Xy = 4x;
I y’+xy=sinx;
2 | Pemmenue nuddepennuans- | Halith  pemeHne  0JHOPOJIHOTO VYK-1, I1IK-1
HOT'O YPaBHEHHSI. muQQepeHInaTbHOTO YpaBHEHUS
Xy'+y=x*
3 | l'eomerpuueckass wunTepn- | [Tokasars, 4ro mpu Bcex 3Haue- VYK-LIIK-1
perauus pemenus Y. HUSX IPOU3BOJIBHOM IOCTOSHHOU
C ¢yHkus y = cvx sBusieTcs pe-
IEHUEM mudepeHIaIbHOTO
ypaBuenusa 2xy'—y =0. Ilo-
CTPOUTh HMHTETPATBHYIO KPHUBYIO,
MPOXOSNIYIO uepe3 TOuky A(4,2).
4 | YpaBHeHus c¢ paszzgeneH- | Pemurs 1Y |-oro mopsiaka ¢ pas- [K-1
HBIMU TIEPEMEHHBIMH. JIETICHHBIMU nepemMeH-
ueiMu: x2dx — Inydy = 0
5 | Onnoponnsie auddepen- | Pemmts omgHopogHoe muddepen- IK-1
[MaJIbHbIC YPaBHEHUS. LUAJILHOE YPaBHEHHE MEPBOTO IT10-
pagkay —x "ty = 0.
6 | 3amaua Komm. Haiigure pemenne 3agaun Komm : IK-1, TTK-3
L Xy -y=0, y(0)=1.
2
y=2-1 yp-=1
1. X X :
7 | Jluneiinslie OJHOPOJHBIE | PemnTh JIMHENHOE OTHOPOAHOE IIK-1, ITK-3
muddepeHManbHble ypas- | quddepeHaibHoe ypaBHEHHE
HEHUs BTOPOTO MOPSIKA. BTOPOTO MOPSAIKA
l.yy—=2y =3y =0;
2. y+ 3y =5y =0;
8 | Jluneiinpie HeonHOpOAHBIE | PemmmTh nuHEHHOE OJHOPOIHOE I1K-1, ITK-3

muddepeHMaTbHOe  ypaBHEHHE
BTOPOT'O NOpSJKa
1.y» =3y + 2y
=3x?—-2x+1;

2.y +y =2y = (x*+"1)e%;

PesynbTaThl d)OpMI/IpOBaHVIﬂ KOMI'IGTGHLI,VIVI no gucumninHe oueHunBakoTcAa no 6annbHO-

PEUTUHIOBOM cucTEME.

B ynuBepcurere bPC npuMeHnsieTcs npu pealn3alliyd BCEX AUCLUUIUIMH (B TOM YHCIIE
P OLICHMBAHUHU KYPCOBBIX PabOT (IIPOEKTOB)) U MPAKTUK, YCTAHOBJIEHHBIX YYCOHBIMU TIJIaHAMU
OIT BO.



Onenka oOy4aromierocs o aucturuimae B BPC ¢popmupyercs us:

- 0a/IoB, MONyYEHHBIX MIPU MPOBEIECHUH TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH;

- 0aoB, MOJYYCHHBIX HA IPOMEKYTOUHOM aTTECTAIUH.

Banel, mosyueHHble 00y4YaromMUMCs MPH MPOBEICHUH TEKYIIET0 KOHTPOJIS yCIIEBaeMO-
CTH, IPEJICTABISIIOT COO0M cyMMy 0ajlIoB, MOJTYYEHHBIX [0 KOHTPOJIbHBIM TOYKaM, a TaKkKe J10-
MOJTHUTEIBHBIX M IPEMUAIBHBIX OaIoB.

Pe3ynbTaThl TEKyIIero KOHTPOJIS YCIIeBaeMOCTH (UKCHUPYIOTCS B €IUHBIX UIS BCErO
YHHBEPCHTETa KOHTPOJBHBIX Cpe3ax, YCTaHABIMBAEeMbIe TIOCIIE OMPEASIIEHHOTO MepHoaa 00yde-
Husl. J{1s ouHOM popMbl 00yUeHHUSs yCTaHABIUBAIOTCS 2 KOHTPOJIBHBIX Cpe3a B KaXKIOM CEMECTpE.
JJ1st 3209HOM — 1O pe3ysIbTaTaM UTOTOBOTO KOHTPOJIS OCBOSHHSI TUCIIUIUIMHBL.

[To xaxxTOMy KOHTPOJIbBHOMY Cpe3y 00ydarolieMycsi HauuCIsoTCs 6auibl 3a:

- TIOCEIIaeMOCTh B olleHuBaeMbIi niepuo (20%);

- pesynbtarsl 00ydenus 1o (80%):

a) OCBOCHHBIM 3a OIICHHBACMBIN TIepHo pa3aenam U (wim) temam (ouHas ¢popma o0y-
YCHHS);

0) qucuuiuinHe (0YHO-3a049Hast ¥ 3a09Hasi popma oOyUyeHHs).

[To mucruruinae oOydaroiemMycs MOTYT ObITh HAYUCIICHBI:

- JIOIOJIHUTEJIbHEIC OaJlIbL;

- NpeMHUaJIbHbIE OaJIBI.

[TepeBon o1IeHOK U3 MATHOATUIBHOM CUCTEMBI orleHnBaHus B 100-0ayuibHYIO 110 TUCIIH-
IUTMHAM U TIPAKTHKaM, a TaKXKe OLEHOK 00yJaroUInXcs, IepeBeICHHBIX B YHUBEPCUTET U3 JPYTUX
OpraHu3aIii, OCYIECTBISIONNX 00pa30BaTEIbHYIO ACATEIBHOCTD, B KOTOpbIX BPC He mpumens-
Jach, U B APYTUX MOJOOHBIX CIydasx OCYIIECTBISIETCS CAEAYIOUIIMM 00pa3oM:

- «oTan4Ho» - 85-100 6a10B;

- «xopomioy» - 70-84 6a10B;

- Ky/10BJIETBOPUTEJIBHO» - 51-69 6a/110B;

- «3a4TeHo» - 51 dasI.

MakcumanbHOE KOJIHYECTBO 0a/ioB 00YUaroIIerocs Mo OJHON JUCIUIIINHE (BKITIOUast
0aJuIbl, OJTy4YeHHBIE IPU TPOBEJACHNUHN TEKYILIEr0 KOHTPOJIS yCIIEBAEMOCTH, U OaJljIbl, HOJTy4YEeHHBIE
Ha MPOMEXYTOYHOM aTTectanun) cocraniser 100 6amios.

Ecnu cpeauuii peHTUHIOBBIN Oal CTyJeHTa 10 AUCLUUILUIMHE TapaHTUPYET eMy MOJIo-
KHUTEJHHYIO OIICHKY, B COOTBETCTBHHU CO IIKAJIOW OIEHOK, TO MpenoaaBaTeib 00s3aH MpH jKea-
HUM CTY/ICHTa BBICTaBUTh COOTBETCTBYIOLIYIO OLIEHKY 0€3 HTOrOBOT0 KOHTPOJISL, IPOCTaBUB MOJY-
YEHHBI UM CPEIHUM pEHTUHIOBBINA Oai.

CTyileHT MOKET NOBBICUTH CBOM PEHTHHIOBBIN Oal, MPOXO0/s UTOTOBBIA KOHTPOJIb, HO
IIPY 3TOM BECOMOCTh HaOpPaHHOTO B X0/I€ TEKYIIETO KOHTPOJISI CPETHETO PEUTHHTOBOTO Oaa co-
ctasiset: 0,5 (50%).

[To muctMITIMHE ¢ UTOTOBBIM KOHTPOJIEM — «3a4eT» CTYACHT JOIMTyCKAaeTCs K clade 3a-
YeTa TOJIBKO B TOM CIIydae, €CIIM €ro CpeHUI peUTHHIOBBIN Oall 10 UTOraM CPE30B COCTABIISAET
30 u BhIIE. B IpOTHBHOM Ciyyae OH aBTOMaTUYECKH NOJIyYaeT — «He3a4TeHo». Eciu ero cpennuit
PEUTHHTOBBIA OaJUT IO UTOraM CPE30B COcTaBisgeT 51 M BbIIIE, OH ABTOMAaTHUECKU MOJIYYaeT —
«3aUTCHO.

B cnydasix, korja CTyJEHT jKelaeT MOBBICUTh CBO PEUTHHTOBBINA Oall U NpUHUMAET
pellIeHre y4acTBOBaTh B MPOMEXYTOYHOW aTTECTAallH, TO BECOMOCTb CPEIHEr0 PEHTHHTOBBIX
0aJuI0B, MOJYYEHHBIX MPH MPOBEACHUHN TEKYIero KOHTPOJIsl YCIIEBA€MOCTH M MOJYYSHHBIX Ha
poMekyTouHou aTrectaruu coctasisieT: 0,5 (50%) u 0,5 (50%).

[Tpu mpoBeaeHUN TEKYIETO KOHTPOJISI YCIIEBAEMOCTH MPEINO0/IaBaTelb MOKET y4eCTh
JIOTIOJTHUTEIIbHBIE 0aJIIbl B KAUeCTBE MPEMHUANIBHBIX 0asIOB, HAUUCIIAEMBIX 00YYalOIEeMyCs:

- OIIpEJICJICHUS JOTIOJIHUTENbHBIX 0AJUIOB 110 HAyYHO-UCCIIEI0BATEIbCKON 1€ATENIbHO-
CTH



Iloka3zaTenb bajbl

[TyOGnukanus ctaTbu B KypHasie, COOpHHUKE TPyAOB poccuiickol, | Ot 5 mo 10
PETHOHANBHOM, BY30BCKON KOH(EpEHLIUU

[TyOnukarys Te3UCOB CTaThu B COOPHUKE TPYIOB poccuiickoi, pe- | Ot 5 1o 10
THOHAJIHOU, BY30BCKOM KOH(EPEHINH, ICTTOHUPOBAHHE CTAThU

Jloknaapl Ha KOH(EPEHIUAX: BHYTPUBY30BCKHX, MEXKBY30BCKUX, | OT 5 1m0 10
BCEPOCCUMCKUX U MEXKIYHAPOIAHBIX

VYuyacrtue B KOHKypcax TpaHTOB: BHYTPUBY30BCKHM, pernoHanbHbIi, | OT 10 10 15
BCEPOCCUMCKUM M MEKTyHAPOIHBII

VYuactue B koHkypcax HUPC: BHyTpuBY30BCKUMA, peruoHaibHbIi, | OT 5 10 10
BCEPOCCUMCKUM M MEKTyHAPOIHBII

VYyactue B M3rOTOBJIEHUU JEMOHCTPALIMOHHBIX Marepuanos, | Ot 5 no 10
HaTJITHBIX M Y4eOHO-METOAUYECKUX MOCOOUH U T. 1.

[Tonyuenue maTeHTa, CBHUACTEIILCTBA HA OXpaHy HHTeIUIeKTyaiab- | Ot 10 mo 15
HOI COOCTBEHHOCTH

VYyactue B By30BCKOM, MEXBY30BCKOM, Bcepoccuiickoit onumnua- | Ot 5 no 10
Jax

Buenpenue pe3ynbTaToB HCCiIeNOBaHUM B yueOHBINM, mpousBoa- | Ot 5 no 10
CTBEHHBIN MPOLIECC

- OIPEJEIICHUS JOTIOJIHUTENbHBIX 0aJJIOB IO OOLIECTBEHHOM AEATEIbHOCTU
IHoka3areanb basbl

Yyactue B OpraHW3allMOHHOW CTpYKType (akynprera: crapocra | Ot 10 go 15
Ipynimsl, Kypca, npodopr CTyIeHTOB aKyIbTeTa U T. 1.

Opranu3zaiiys pa3oBbIX OOLIECTBEHHBIX akiuil Ha ¢akynbrere, B | OT 10 1o 15
YHUBEPCUTETE U T.[1.

VYyactue B KylbTypHO-MAacCOBBIX MeponpusTusx Ha akynsrete, B | OT 10 1o 15
YHUBEPCUTETE U T.[I.

VYyactue B By30BCKHUX CIOPTMBHBIX, OpraHuM3aniMoHHO-BocnuTa- | Ot 10 o 15
TEIBHBIX MEPONPHUSITHSIX

VYdacTue B rOpoACKHX, 0071aCTHBIX CIOPTUBHBIX, Opranu3anonHo- | Ot 10 go 15
BOCIHUTATEIbHBIX MEPONPUITUIX

VY4actue B pOCCHICKUX, MEXIYHApOAHBIX CIOPTUBHBIX, opranu3a- | Ot 10 no 20
LIMOHHO-BOCIIUTATEIbHBIX MEPOIIPHUSITHSIX

Becomocth cpengHero pelituHroBoro 6amia v 6ajuIoB, MOJYYEHHBIX Ha Mepecaaye, co-
ctaBisier coorBeTcTBeHHO: 0,3 (30%) u 0,7 (70%).

Ecnu ctyaeHT nocine nepeciayu He MOMy4Yni MOJIOKUTEIbHONW OLIEHKH, TO OH B yCTa-
HOBJIEHHBIE BY30M CPOKH UAET Ha KOMUCCHOHHYIO Mepeciavy JUCIUIUINHBIL.

BecomocTs cpennero 6amia, morydeHHOro P KOMUCCUOHHOW caue, COCTaBIISIET, CO-
orBetcTBeHHO 0 (0%) 1 1 (100%), a Ganibl, moTyYeHHBIE PU IIOBTOPHOM C/1aue — aHHYJIUPYIOTCS.

CryzaeHT, NpOMyCTUBIINNA TEKYIIMHA KOHTPOJb MO yBAaXUTEIbHOW NpuuyuHe (00s1e3Hb
WJIY UHbIE IPUYMHBI, TOATBEPKICHHBIE TOKYMEHTAJIBHO), JOJKEH €ro MPOUTH 10 CIa4M CIEIYI0-
IET0 TPOMEKYTOUHOTO KOHTPOJISI IO AUCHUIUIMHE. [[71s1 aTOrO € paspeunienus AekaHa (akyibTera,
JTUPEKTOpa MHCTUTYTa (hopMupyeTcs HHANBUIYyalbHAs 0aNIbHO-PEUTHHTOBAsI BEIOMOCTb.

HToroBas olieHKa MO pe3yJibTaTaM OCBOEHUS TUCIUIUIMHBI BBICTABISETCS MO S-0aib-
HOM IIIKaje WK B 3a4eTHOM (opmare (B COOTBETCTBUH € (POPMOI MPOMEKYTOUHON aTTeCTalluu
M0 TUCIUIUIMHE, YCTAaHOBJIEHHOW y4eOHBIM IJIAHOM).

HToroBas oleHKa 3aHOCUTCS B 9K3aMEHALMOHHYIO (3aY€THYI0) BEZIOMOCTh M 3aUETHYIO
KHIXKKY CTYZEHTA.

HToroBelii rocy1apCTBEHHBIH PK3aMEH IO CIEHUAIbHOCTU oueHuBaercs no 100 —
OayuIbHOM HIKae.

[IpaBuna mepeBoga oueHok u3 100-0ayuibHON CHCTEMBI B NATHOALIBHYIO CHCTEMY



npuBeJeHbI B TabauIe 1.

®DopMa IPOMEKYTOY- OTpunarenbHas ITosoxkuTeILHBIE
HOI1 aTTecTAIlUU MO OIleHKA OIlEHKH
TUCHMILINHE, PaK-
THKE
3auer He 3auTteno 3auTeHo
(menee 50 6am10B) (6om1ee 50 6amioB)
Kypcosas pabora HeynoBiieTBopuTeIbHO YnoBijieTBopu- Xopomrio OTanyHo
3a4er ¢ OICHKOMH (menee 50 6amIOB) TEeJbHO (70-84 6amnon) (85-100
DK3aMeH (51-69 6amnoB) 6aiIoB)

7.2. O eHOYHBIE MAaTePHUAJIbI VISl IPOBEACHHUS MPOMEKYTOYHOM aTTeCTalMu
1. Cemectp — 5; popma aTTecTaumu — 3a4eT.
2. [lepeyeHb BONIPOCOB K 3a4eTy
BapuaHTbl KOHTPOJBLHBIX Pad0T
Tema: « Inddepenuunaibubie ypaBHEHHS N — 10 MOPAIKA»
KounrpouabHas padora Ne 1

1. Haitaure obmee pemenue OJJY — 1 :

y,_x—2 i
. X 1,y =x""
Y X
| W' =2y-x. n. X v
I y' + Xy = 4X. 1. y' + Xy =sinx.
2. Haiinure obmee pemenne OJ[Y — 2:
| Y +4y +13y =sinx. 1. Y —2y -3y =e®™.
3. Haiinure pemenne 3amaun Koy :
: y’=y—2—z, y(-D=1
|, =¥y -y=0, y(0)=1. . X2 X -

| Y-9Y=2-% y(0)=0, y(©)=L | Yy +4y=2cos2x, y(0)=0, y(0)=4.

Konrpoabnasi padora Ne 2

BapuanTt Nel.

1. [IpuBecTH K KAHOHUYECKOMY BUY YPABHEHUE Ut 2y =3, =0



2.
U(x,x) = x. L.-u,)

3. Pemuts 3amauy Korm:

. u,=0
Haiitu pemenue ypaBHeHus ¥, yJoBjieTBopsromiee ycioBusMm Koiu
=0
X .

y:

U -U,=0 U(x,0)= COSX ' mexons uz GpopmyIsl pertie-

HUs 3a1a494 B O6H16M ciIydac.

_ 2.2
4. HaliTu 5KCTpEMYM rapMOHUYECKOH QYyHKINH Uk y)=xy g kpyre X +¥Y <1 yc-
XOJIs U3 TIPUHIIMIIA SKCTPEMYMA.

[IpuBecTH K KAHOHUYECKOMY BUJIy YPABHEHUE
1.

1. TlpuBecTy K KAHOHUYECKOMY BUY YPAaBHCHUE

1. TlpuBecTy K KAHOHUYECKOMY BUY YPAaBHCHHUE

BapuanT Ne2.

U,+4U,, +9U, = O.
Haiitu pelenue ypaBHeHHs U=,y =0
U(x0)=3¢*. U,(x0)=0

Pemmts 3agauy Kormu: U —U :0, U(X’O):X, UCIIOJIBb3YS M3BECTHYIO (hop-

MyJy pemieHus 3aaaun Koy,
ChopmynupoBath 3amady Jupuxie s  OpsSIMOYrojabHOM — 00JacTu
a<x<b, c<y<d

, YIOBIIETBOpsitonIee yciaoBusM Ko

U HaliTH ee peiieHue MetoaoM Dypre.
BapuanTt Ne3

U, —2U,+U,, =0

X

. U, =0
Haiitn pemienne ypaBHeHuss —©  ~, yAOBIETBOpsoliee yciuoBusMm Komm

2
U(x, x):O. (Ux _Uy)y=x =X .
Permts 3amauy Komma: Ut ~Yx =0, U(x,0)=sin X ucxons u3 GopMyIisl pelie-
HUSI 33]1a4U B O0IIIEM CiTyvae.
u,.+U, =0 o
Brinucars ypaBHeHus Jlammaca " W~ © B HOJNSPHOM cUCTEME KOOPAMHAT

Y HalTH ero pyHJaMeHTalIbHOE PEIICHHE.
Bapuant Ne4

UXX+2UXy+Uyy :0.

. U, =0
2. Haiitu pemieHue ypaBHeHHS © , yAOBIETBOpsioimiee ycioBusiM Kot

U(x—x)=0. v, +Uy)|y:—x =X

_ 2
Permts 3anauy Komm: Jt ™Y =0, U(x0)=x , ICXO/1s1 13 (POPMYJIBI PEIECHUS

3a/1a4M B OOIIIEM clTydae.
JlaTh onpenenienre rapMOHINYECKOW (DYHKIIMH Y IPUBECTH MTPUMEPHI JI OJTHO-
MEPHOTO, IBYMEpPHOTO, TpeXMepHOTro ypaBHeHus Jlamaca.

BapuanTt Ne5



1. IlpuBecTy K KAHOHMYECKOMY BUJTy YPaBHEHUE

1. HpI/IBGCTH K KAHOHHYCCKOMY BHUAY YPaBHCHHUC

Uy +2U,,+5U,, =0

2. HaiiTu perienue ypaBHEHUs Uy —U,, =0 , YAOBJIETBOpstoLIee ycnoBusam Ko
U(x,0)=0. U, (x,0)= 3x2.
. Pemnts 3amauy Komm: U -U,=0 U(x0)= 3X+1 pexonst u3 popmyst pere-

HUS 33/1a4d B 00IIIeM cirydae.
. CopmynupoBats 3amaun Hupuxine u Heitmana ans ypaBHenus Jlamnmaca

U,+U,, =0 X +y*=1
B KpyTe Y TIPOBEPUTH yCIIOBUE Pa3PEIMMOCTH 3a71auu

Hetimana 11151 KOHKpETHOUM (QYHKITUH.

Bapuant Ne6

J,, +3U,,+U, = 0.
. Haiitu pemenue ypaBHeHUs Uy =Uyy =0
U(x,0)=x. U, (x0)=x*

_ _Ay2
. Pewmts 3anauy Komm: Yt ~Yu =0, U(x,0)=2x"+1
IIEHUS 3a]1a4 B 00IIEM CiTydae.

, YIOBJIeTBOpsitolIee yciaoBusiM Koru

, ucxofs u3 (popMyIsl pe-

_ [o2 2
. IlokazaTp, uro QyHKIUsA U y)=Inx* +y rapMOHHMYECKAsI BCIOAY B ILJIOC-
KOCTH, 3@ UCKJIFOYEHUEM HAa4Yaj0 KOOPIAMUHAT.

Bapuant Ne7
U, —-5J,, +3,, =0
1. IlpuBecTy K KAHOHMYECKOMY BUIy YpaBHEHUE ~ *¥ Xy W
2. Halitm pemieHue ypaBHEHHS Uy :0, yAOBJIETBOpsitolee ycinoBusiM Komm

U(x-x)= 2. L+u,), = 0

. Pemuts 3amauy Kommu: U,-U,,=0 ’ U(X,O) =4x+5
HUS 337249 B 00IIIEM CiTydae.

U(x,y,z)=
. Ilokazate, yTo QyHKIUA
U,+U,,+U, =0

, UICXOJ1s1 13 (OPMYIIBI perie-

1
r 5

_ [y2 2 2
riue FP=yx+y +2z YIOOBJIETBOPSET

ypaBHeHwuto Jlammaca Besgerme M #0,

IIporpaMMa MUHMMYMA IPEMEPOB H 32124 JJIs MPAKTHYECKHX 3aHATHI
Kypca.

. Haiin pemenne OJIY — 1: 1) +Y=X" 2) X(L+y)+yy'@+x)=0 3) Y=y,
4)(1+ xz)dy—xydx:o, 5) Y'sinx=ylny g (1+ex)yy’=ex’ 7) y’+x2y:x2’ 8)
(x3 +3xy2)dx+(y3 +3x2y)dy:0’ 9) y'+ Y COSX=SiNXCOSX_ 10)
yezxdx+(1+ ezx)dy:O’ 11) y' +3y=e”



2. Brimucats m000e uHeiHOe anrebpanyeckoe ypaBHEeHHEe, COCTAaBUTh JIMHEH-
Hoe OJ1Y — 1, st kKoTOoporo BeIOpaHHOE aNredpandeckoe ypaBHEHHE SIBIISI-
eTCsl XapaKTePUCTUYECKUM U HATH €ro pelieHue ¢ MOMOIIBIO PEIICHUs aj-

redpanyecKkoro ypaBHEHHUSI.
6
Hanpuwmep: 5k +6=0 5y’+6y:0’ y=ce ®
3. Beinucats 1100bI€ TPU OTHOPOIHBIC YpaBHEHU U3 11. 1 B quddepeHuansHon
¢dopMe U IPOBEPUTH SABISAIOTCS JIM OHU ypaBHEHHUSIMU B TOJHBIX AU depen-

uasax.
Hanpumep: 1) XY’+y=x3;2) xdy + ydx=x3dx;3) xdy+(y—x3)dx=o;
%=1 oN

M(x,y):y—x3; N(X,y)=X; - ox
4. Breimucars 11006 TpU auddepeHuupyeMble QYHKIMK IBYX HE3aBUCUMBIX

1

NEPEMEHHBIX, TPUPABHATH UX NEPBBIE MU PEpeHIINaNIbI HYIII0, HANTH perie-
Hue nosyueHHblx OJlY — 1, kak ypaBHeHM B OJHBIX Ju(pepeHnnanax.

Hanpumep: Y = xsin(x2 — y)’ U, =sin(x? - y)+x2xcogx? - y); U, = xcoix2 —~ y).
[sin(x2 - y)+ x2xcos(x2 — y)de+ xcos(x2 - y)dy:O' Pewmere: xsin(x2 _ y):const |

X y
U(x,y)= IM (t,y)dt + jN(xO,t)dt
Hanee npoBepuTs 10 HopMmyJie % Yo
5. Beimucats 1100bIe TPU KBaAPATHBIX YPaBHEHUs, OUH U3 KOTOPBIX UMEET J1Ba

Pa3IMYHBIX JE€HCTBUTEIBHBIX KOPHS, IPYTOil — ABAa KOMIIEKCHBIX KOPHS, Tpe-
Th€ — OAWH KpaTHbIA KOpeHb. [Io aTnMm ypaBHeHusAM coctaButh OJ[Y — 2 ¢
HNOCTOSTHHBIMU KO3((UILIMEeHTaMu, Al KOTOPBIX OHM SIBJISIIOTCS XapaKTepH-
CTUYECKUMHU U HalTH uX o0lliee peieHue.
Hanpumep: 1) k* +5k +6=04>y"+5y"+6y=0.
2) k? +k+1=06y"+y'+y=0. 3 k? +2k+1=0>y"+2y' +y=0

1
y=e? (Clcos§x+czsin§xl

Pemenue: 1) y=Cie™ +Cpe ™. 2)

3) y:(C1x+Cz)e‘X_
6. Jlnsa cocraBienubix no .5 OIY — 2 paccMOTpeTh HEOAHOPOIHBIE CIydau,

KOrJa IIpaBbIC YaCTH YPABHCHUA f(X) 3aJaHHBIC KOHKPCTHEIC (bYHKI_[I/II/I,

" ’ w2 o o )
nanpumep Y +2Y' +6Y=X" Hajitn pemenne stux HenmHeHHbIX ypaBHCHHUIA
MeTonoM Jlarpanxa.

7. CoctaButh JIVUII — 2, 1715t KOTOPHIX BRIOPAHHBIE B 1.5 KBAJAPATHHIE YPaB-
HEHUS SBJISIOTCS XapaKTEePUCTUUECKUMU. HallT XapakTepruCTUKH 3TUX ypaBHEHHUMN
Y IIyTE€M 3aMEHBI IEPEMEHHBIX MPUBECTH UX KAHOHUYECKUM BUJAM 3aIIHCH.



8. Haiitu pemenus 3anauu Komm, HapOy, I'ypca COOTBETCTBEHHO ¢ HaYaIbHO —

U(x0)=f(x) U, (x—x)=f (X); U x)=f(x), U, (x—x)=f (X) PaCCMOTpeTI:

CIIydau f(x)=x f(x)=x* f(x)=sinx; f(x)=cosx; f(X)=eX—1; f(x)=tgx

KpacBbIMU YCIIOBUSAMU U(x0)=f(x) U y (x0)= f(x)

; f(x)=hn X . OCyIIECTBUTH IPOBEPKY NMPABKIILHOCTH MONYYEHHOTO PENIEHHUS
B CIly4ae KOPPEKTHOCTH ITOCTAHOBKM W IIONPABUTH KPAacBbIE YCIIOBHS TaK,
9TOOBI OBIIIN COOJIOIEHBI YCIIOBUS COTJIACOBAHUS, B CIIy4ae HEKOPPEKTHOCTH
ITOCTAHOBKH.

9. Haiitu pemenue 3anaun Komm nms ypaBaenus Oypbe 1o 3aJaHHOMY Hadajlb-

HOMY YCIIOBUIO U(x0)=f(x) s cly4aeB
f(x)=x; f(x)=x% f(x)=sinx; f(x)=cosx
10. Brimucats B Bune cymmsl psiaa pemenne CK3 nns ypaBuenus Jlanmambepa ¢
HYJIEBBIMH KPAE€BBIMH YCIOBHAMH ¥ HAYIBHBIMH YCIOBUSIMU

U(x0)=7(x) U, (x0)= V(X)’ 0<X<7 gorga 7X¥)=% V(X)=x z(x)=sinx.
v(x)=cosx_

11. HCI’IOCpGI[CTBCHHBIM BBIYHMCJIICHHUCM IIOKa3aTb, 4YTO (bYHK]_II/IH rapMoOHHYHa

(HEerapMOHHUYHA) npu
U(xy)=xy, U(xy)=x*+y?% U(xy)=x*-y? U(x y)=chx+chy
12. TIpoBeputhb rapMOHUYHOCTh byHKIINN

U(x,y)=cosxsiny; U(x,y)=cosxcosy; U(x,y)=chxshy; U(x,y)=Inx*+y?;
1 1
U(X,y)=——=; U(xy)=Inyx®+y>+2%; U(xy)= :
X% +y? \/m
@ds=0

13. TIpoBepuTh CBOMCTBA TApMOHUYECKUX QYHKITUIN on ;

1
U(Xo’ YO)Zﬁ IU(X! y)dS
FK

—_—

I Z(X—X0)2 +(y— YO)2 =R’ A TIPUHLHAIL

2 2
X*+y" =1 g byHKUMN

IKCTpEMyMa B KpyTe
Uk y)=x;  Uy)=x"-y*
14. C nomouubto psiaa Oypee unu unrerpana [lyaccona HAlTH rapMOHUYECKYO
2 2 2 2
B kpyre X tY =l¢yukumio na rpannne 72X +Y" =1 yrosnersopsromyo

U| =sin2¢ U| =cos2
ycioBuio upuxie |F Q); r ?.
15. IToctpouts ¢yHkuMIO ['pruHA 17151 TOJYIUIOCKOCTH U BBINIKUCATH C €€ MOMO-

)
LBIO peleHne 3a1aun JJUpuxiIe ¢ KPACBBIM yCIOBHEM (xy)=x*

Bonpocel Ha 3a4eTr



JANOPEPEHIIUAJIBHBIE YPABHEHUSA

1.Omnpenenenne 0OBIKHOBEHHOTO JU((HepeHIInaTbHOTO YpaBHEHHS N — IO TI0-

psanka (OAY — n) u ero kinaccuueckoro pemenust; (OAY — 1), reomerpuueckoe uc-
TOJIKOBAaHHE €TO PEIICHHUS, TOHITHE WHTETpaIbHAS KPUBAas.

2.

&

VYpaBHeHUs ¢ pa3ieICHHBIMU U C Pa3IESIOMUMUCS IEPEMEHHBIMHU U METO-
JIUKA UX PEILCHUS.

Jluneitnoe OJLY — 1 (JIOY — 1) u MeToIbI UX pEIICHUS.

OLY B monmubIx AuddepeHnrarax 1 METOAbl X PEIIeHUsI.

3anaua Ko, Teopema Cy1ecTBOBaHMs U €IMHCTBEHHOCTHU KJIACCHYECKOTO
pemenus (6e3 nokazarenbera) st OJY — 1 u OAY — 2. [lonstue yactHoe,
ob1ee, ocoboe perieHus.

JIOAY — 2 ¢ nocTostHHBIMH KO3 GUITMEHTAMU U METOJIbl UX PEIICHUS.
3amaua [typma — JInyBWIIsi, COOCTBEHHBIE 3HAYEHUS! U COOCTBEHHBIE
(GyHKLHU.

OrnpeneneHue ypaBHEHHUS! B YaCTHBIX IMPOU3BOJIHBIX BTOPOTO MOpPsJKa C
IBYyMs He3aBUCUMbIMU niepeMeHHbIMH (YUII — 2) u ero kinaccuueckoro pe-
menus. Jluneitasie YUII — 2 (JIVUII — 2) ux knaccudukanus. Xapakrepu-
CTUYECKOE YpaBHEHHE, XapakTepuctuku. Kanonndeckue Gopmbl u cxema
npuseaeHus oomiero JIVUII — 2 k kaHOHUUECKOMY BUTY.

Krnaccuueckue ypaBHeHUs MaTeMaTudeckoil ¢pusuku ( ypaBHeHus [lamam-
oepa, [Iyaccona — Jlarunaca, @ypwe). KOppeKTHOCTh MOCTAHOBKU HAYaJIbHO
— KpaeBbIX 3a/1a4 JIJIsl STUX YpaBHEHUH.

10. Ypaenaenue /lanambepa u ero obmiee pemenue. 3agavya Komm mist ypaBHe-

Hus Jlanambepa, ee peleHue 1 KOppeKTHOCTh OCTaHOBKHU.

11. XapakTepucTuueckuii TpeyroJpHUK. 3agava J{apOy, ux pereHue u Koppe-

KTHOCTBH IIOCTaHOBKH.

12. XapakTepucTHUeCKUil 4eThIpEeXyroJbHUK. 3amaua ['ypca , ee peimieHue u

KOPPEKTHOCTh TOCTAHOBKH.

13. Cmemannas kpaeBas 3anaya (CK3) ana ypaBuenust amamOepa, equH-

CTBCHHOCTD, €€ PCIICHUA; IJId CIIy4YacB:

a) OJJHOPOJHOIO YPaBHEHUS C OJTHOPOJHBIMHU KPA€BbIMH YCIOBUSIMU;
0) HEOJTHOPOIHOTO YpaBHEHUS C OAHOPOJHBIMU KPAEBbIMH YCIOBUAMU;
B) HEOJTHOPOJHOT'O YPABHEHHSI C HEOJHOPOJAHBIMU KPA€BbIMU YCIOBHSIMMU.
14. 3amaya Komm, n1s ypaBHeHust @ypbe, €TMHCTBEHHOCTD €€ PEILICHHUS.

15. CK3 niis ypaBHeHus @ypbe, €IMHCTBEHHOCTD €€ PelieHus. (TPUHIUIT IKC-

TpEMyMa U €ro CIECACTBUSA).



16. Pemenne CK3 nns ypaBHenust dypbe, METOIOM pa3jiesieHus ePEMEHHbIX

JJIsL

a) OJHOPOJHOIO YPAaBHEHUS C OJTHOPOJHBIMHU KPAa€BbIMH YCIOBUSIMU;

0) HEOAHOPOIHOTO YPABHEHUS C OJJHOPOAHBIMHU KPAE€BBIMH YCIOBHIMU;

B) HEOJIHOPOJIHOTO YPAaBHEHMS C HEOJHOPOJAHBIMU KPA€BbIMU YCIOBHSIMHU.
17. Pemenue 3agaun Koum, ni1s ypaBaenus ®Oypbe, ¢ moMonisio GyHaaMeH-

TaJbHOTO PELICHUS.
18. EnunctBeHHOCTH penieHus 3anaun Komm, mis ypaBuenust Oypbe.
19. dyHnnaMeHTanpHOE pelieHue ypaBHeHus Jlamaca B INIOCKOM U ITPOCTPaH-

CTBEHHOM CIIyYasX.
20. Onepatop Jlaruraca u popmysel ['punHa mist Hero.
21. Onpenenenre rapMOHUYECKONW (PYHKIIMU U €€ UHTETpalIbHOE TIPEICTaBIIe-

HHUC.

22. IlocranoBka 3amau Jlupuxne, Helimana, Ilyankape mis ypaBHEHHS
Jlarutaca. BHyTpeHHHE U BHEIIHUE 3aa4U.

7.3. HepequL KOMHeTeHHI/Iﬁ U MHAUKATOPOB UX NOCTU/KCHUHA, OITMCAHUC
KPHUTEPHUEB OLICHUBAHUSA KOMHeTeHHHﬁ NMpPpEeaACTABJIAOTCH B Taﬁ.]mue

Ko kommerenmun,
WHIUKATOPHI JOCTH-
JKEHHST KOMIIETEH-
ITUH.

YPpOBHHU OCBOEHHUSI KOMIIETEHIUH

[IponBunyTHII bazoBwbiii IToporoBsnbiii He ocBoeHbl kKOM-
MIETEHIIUU
«OTIIMYHO» «XOPOLIO» «YIIOBJIETBO «HEYJOBJIETBO
PUTEIBHOY pUTEIEHO»
«3a4TEHO» «HE 3aUTEHO»

YK-1 Cnocoben
OCYIIECTBIISATH I10-
HCK, KPUTHYECKHUI
aHaJIU3 U CUHTE3 HH-
¢dbopmauuu, npume-
HSITh CUCTEMHBIN
MOIXOJ JUIsL pertie-
HUSI TIOCTABJIEHHBIX
3amaq

3HaeT rry0oKo H
MPOYHO y4eOHBII Ma-
Tepuai, CBOOOIHO OT-
BEYaeT Ha BOIIPOCHI,
CBOOOJIHO pelaer 3a-
Jlauu, HE 3aTPYIAHSETCS
C OTBETOM IPU BUIOM3-
MEHEHUH 3aJaHNH,
MPaBUILHO 0OOCHOBEI-
BaeT MPHUHSTOE pellie-
HHe, BIIaJieeT pa3Ho-
CTOPOHHUMHU HaBBI-
KaMH M IPUEMaMH BbI-
MOJTHEHUS! IPaKTHYe-
CKHUX 3a7]aHuH, TOKa3bl-
BaeT JOJDKHBIHN

3HaeT y4eOHbIi Ma-
Tepual. YMeeT npa-
BIJILHO TIPUMEHHTH
TEOPUIO IPHU BHITIOJ-
HEHUU MpaKTUye-
CKMX 3aJaHHH, Bja-
JIeeT HeOOXOJUMBIMU
MpUeMaMU BBITIOJIHE-
HUS TPAKTHIECKIX
3aJlaHui, HO 3aTpy/-
HAETCS C IPUMEHE-
HHEM 3HaHUU, CBSI-
3aHHBIX C HOBBIMHU
HECTaHJApPTHBIMU 3a-
JladyaMu. TIOKA3bIBACT
JIOJDKHBIM YPOBEHD

3HaeT OCHOBHOM
MaTtepua, HO JI0-
ITyCKaeT HETOYHO-
ctu, [Ipu pemre-
HUU [IPUMEPOB,
3a/1a4 JOIyCKaeT
OIINOKHU

He 3Haet mare-
puai. He ymeer
peuaTh npaKkTh-
YeCKHEC 3aJa4H.
He orBeuaer Ha
IOCTaBJICHHEIE
BOIPOCHI.




ypoBeHb cpopMupo-
BaHHOCTH KOMIIETCH-
UH.

c(hOpMHUPOBaHHOCTH
KOMIIETCHLIMH.

MK-1. Cnocoben
KOHCTPYHPOBATh CO-
nepykaHue oopazo-
BaHUs B IIPEIMET-
HO¥ 00J1aCTH B CO-
OTBETCTBUHU C Tpe-
oosanusmu OI'OC
OCHOBHOTO U Cpejl-
Hero ofriero oopa-
30BaHHMs, C YPOBHEM
pa3BUTHS COBpe-
MEHHOH HayKH U €
Y4ETOM BO3PACTHBIX
ocoOeHHocTel 00y-
Haroaiuxcs

3HaeT rry0oKo
MPOYHO yueOHBIN Ma-
TepHuai, CBOOOIHO OT-
BEYAET Ha BONPOCHI,
CBOOOJIHO pelaer 3a-
Ja4yu, HE 3aTpyIHAETCA
C OTBETOM IIPU BUAOU3-
MEHEHHH 3aJIaHui,
MPaBUIBHO 000CHOBEI-
BAET MPUHSATOE pellie-
HUE, BIIaJIeeT pa3Ho-
CTOPOHHUMH HaBbI-
KaMu ¥ OpUEMaMHU BbI-
MOJIHEHUSI IPAKTHYe-
CKMX 3aJaHHuH, IOKa3bI-
BAET JOJDKHBIN YPO-
BEHb C(HOPMHUPOBAHHO-
CTH KOMIIETEHIINH.

3HaeT y4eOHbIi Ma-
TepUall. YMeeT Ipa-
BUJIBHO IIPUMEHHUTH
TEOPHIO IIPU BBINOJ-
HEHUH NpaKkTuie-
CKMX 3aJaHWH, Bia-
ZieeT HeOOXOUMBIMHU
MIpHEeMaMH BBITIOJIHE-
HUS MPaKTHYECKUX
3a/IaHUM, HO 3aTpya-
HSETCS C IPUMEHe-
HHUEM 3HAHUH, CBSI-
3aHHBIX C HOBBIMU
HECTaHAAPTHBIMU 3a-
JayaMu. IIOKa3bIBaeT
JIOJIKHBIN YPOBEHB
c(hOpMHPOBaHHOCTH
KOMIIETEHITHIA.

3HaeT OCHOBHOM
MaTtepua, HO JI0-
ITyCKaeT HETOYHO-
ctu, [Ipu BbITION-
HEHUU MpaKTH4C-
CKHX 3aJaHuH
TIOITYCKaeT
OIIHOKHU

He 3naet mare-
puan, He yMeeT
peliath 3a71a4H,
HE OTBEYACT Ha
Bonpocskl. He
CIIpaBIISIETCS C
BBITTOJTHCHHEM
TECTOBBIX 3a/a-
HUH.

MK-5 Ocymiects-
JIIeT KOMMYHHKa-
LU0 B IIUPPOBOIA
cpene s TOCTHXKe-
HUs ipogeccuo-
HaJIBHBIX LEJIEU U
3¢ dEeKTHBHOTO B3a-
HMOJIEHCTBHSI.

3Haet riry0oKo u
MPOYHO y4eOHBII Ma-
Tepual, CBOOOIHO OT-
BEYaeT Ha BOIPOCHI,
CBOOOJIHO pellIaeT 3a-
Jla4uu, HE 3aTPYAHSACTCS
C OTBETOM IIPU BUJIOH3-
MEHEHUU 3aJIlaHuH,
MPaBUIBHO 00OCHOBBI-
BaeT MPUHATOE pelLe-
HHUE. YMEET IPUMEHSITh
MIPOTPaMMBI 1151
HaXOXXACHUS PHOIH-
KEHHOTO PEIICHUSI

UG hepeHIInaTbHBIX
YpaBHEHUH.

3HaeT yueOHBIN Ma-
TepUal. YMeeT npa-
BHJILHO TTPUMEHUTH
TEOPHUIO TIPU BHITION-
HEHUH MpaKTUIC-
CKMX 3aJaHWH, Bja-
JIeeT HEOOXOIUMBIMHU
MIPUEMaMU BBITOJIHE-
HUS TPaKTHYECKUX
3aJlaHui, HO 3aTpy/I-
HSETCS C IPUMEHE-
HUEM 3HaHUH, CBSI-
3aHHBIX C HOBBIMU
HECTaHJAPTHBIMU 3a-
JladyaMH.

3HaeT OCHOBHOM
MaTepHal, He MO-
XKeT pelaTh
CIIOKHBIE 33/1a4H.
IIpu BEIONHEHUU
MIPAKTUYECKUX 3a-
JIAHUH JIOITyCKaeT
omunoOKn

He 3naer mare-
puai, He yMeeT
pemiaTs 3a7a4d,
HE OTBEYaeT Ha
Bonpockl. He
CIIPABIISIETCS C
BBIIIOJIHCHUECM
TECTOBBIX 3aja-
HUH.

8. YYHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE JIUC-

LATIJIMHBI (MOJLY.JI5T)

8.1. [lepeueHb OCHOBHOI Y4eOHOM JIUTEPATYPbI
1. BacunwseBa A.b, Mensenes ['.H., Tuxonos H.A., Ypasrunpauaa T.A. Iuddepennnans-

HBIC U I/IHTeraJ'II)HBIe ypaBHeHI/ISI, BapI/IaHI/IOHHOG HNCYUCIICHUC B HpI/IMean " 3aaa4dax:
VuebHoe tocodne 3-e m3a-e¢ u3a-so «Jlaue», 2010-432c.

2. 3anopoxern .M. 3.33 PykoBOJACTBO K pELICHUIO 3a]lad [0 MAaTeMAaTUYECKOMY aHAIIU3Y:
Vuebdnoe mocobue 7-e uza. Mza-so «Jlauey, 2010.-464c¢.
3. bupman M.II., Conomsik M.3. b64 CnekTpanbHas TEOpUs CaMOCOIPSKEHHBIX ONEepaTo-
pPOB B TWiIb0EPTOBOM IpOCTpaHcTBe: YdeOHoe mocooue. 2-e uza. CII6.: U3naTenscTBO
«Jlaupy, 2010.-464c.
4. Enbuos, A. A. ludpdepennnanbusie ypaBHeHus : yaueOHoe nocobue / A. A. Enbnios, T. A.

EnpuoBa. — Tomck : ToMCkHMil TOCY1apCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIICHUS U
paguosnekrponuku, Db Kontent, 2013. — 104 ¢. — ISBN 978-5-4332-0128-6. —




10.

»ow

5
6.
7
8.

9.
10.

Tekcr : anmekTpoHHBIHN // DnekTpoHHO-0nbMuoTeunast cucrema IPR BOOKS : [caitT]. —
URL: http://www.iprbookshop.ru/72089.html

Bononypuna, U. I1. O6s1kHOBeHHbIE AU depeHnnanbable ypaBHEHUs IIEPBOTO MOPsIAKa B
puMepax U MpUIoKeHusX : meroanueckue ykazanus / W. I1. bononypuna, C. T. [lycaka-
eBa, A. H. biiaroBucnas. — OpeHOypr : OpeHOyprckuii rocyJapCTBEHHBIN YHUBEPCUTET,
OBC ACB, 2014. — 59 c. — ISBN 2227-8397. — TekcT : 371eKTpOHHBIN // DIEKTPOHHO-
OnbIMoTeYHAS cucremMa IPR BOOKS : [caiT]. — URL.:
http://www.iprbookshop.ru/51604.html

Konosanoga, JI. B. [luddepenunanbabie ypaBHEHUS U UX TIPUIIOKCHUS B TEXHUKE : y4IeO-

Hoe nocobue / JI. B. KonoBanoBa. — Cankr-IlerepOypr : Cankr-IlerepOyprckuii rocy-
JApCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBEpcuTeT, ObC ACB, 2015. — 57 ¢. —
ISBN 978-5-9227-0573-8. — Tekct : 351eKTpOHHBIN // DIEKTPOHHO-ONOIHOTEUHAs CH-
crema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/49956.html
Bypmuctposa E.b. B912 MaremaTtnueckuii ananus u auddepeHuanbuble YpaBHEHUS:
y4eOHUK Juis cTyA Bbicil.yue0.3aBbieiennii/E.b.bypmuctposa, C.I".Jlo6anos. —M.:131a-
TEJIbCKUM HEHTp «Akanemusi», 2012-368c.

Martpocos B.JI., P.M. Acnanos, M.B. Tonnyno-M.: I'ymanutap, usg uenatp BJIAJIOC,
2011-376¢. Auddepennnanbapie ypaBHEHHS U YPAaBHEHUS C YACTHBIMU MPOU3BOTHBIMHU.
bubuxos F0.H. b.59 Kypc 00bikHOBeHHBIX (D hepeHIInaIbHBIX YpaBHEHUI: Y ueOHOe 1o-
cobue. 2-e u3n., Usn-«Jlane»,2011.-304c.

butnep I'I'. b.66 OObikHOBeHHbIE TU(PepeHINaIbHbIE YpaBHEHU: yueOHOe nmocolue
/T'.I".butHep.-PocroB u/[{:denukc, 2012.-205¢.

8.2. IlepeyeHb JONOIHUTETbHON Y4eOHOM JINTEPaTypPhbl

bunanze A.B. YpaBHenue matemarndeckoit ¢pusuku. M.: Hayka,1976r..

buniamze A.B., Kanunnuenko JI.®d. COopHUK 3a/1a4 IO ypaBHEHUSIM MaTeMaTHYECKOM
¢uzuku. M.: Hayka, 1977r.

CmupHoB M.M. 3anauu no ypaBHeHUIM MaTemaTuueckoi ¢pusuku. M.: Hayka, 1977t
TuxonoB A.H., Camapckuii A.A. YpaBHeHHe MaTeMaTHUecKOi pu3uku. M.:
Hayxka,1972r.

. Apamanosuu W.I'., Jlesun B.W. YpaBuenue marematnueckoit puszuku. M.: Hayka,1969r.

Apcenun B.B. Metonbr matematudeckoit ¢pusuku. M.: Hayka 1974r.

Tuxanos A.H., BacunbeBa A.b., CeemtnukoBa A.I'. Jluddepennpanbabie ypaB HEHUs. —
M.: Hayka, 1980r..

HIkonbHuk, duddepennmansasie ypaBHenus. — M.:Boicias mkona,1963r.

MatseeB H.M. ludpdepenunansusie ypaBaenus. — M.: Ilpocsemenue, 1 988r.

Ouan 10.C.Metoap! marematudeckoii pusuku. M.: Beicmiasmikona,1967r.

8.3. Ilepeuenb UHTEpHET-pecypcoB, HEOOXOAMMBIX LISl OCBOCHUS TMCHHUILINHBI (MOLYJIs1)
1) Bukunenus http://ru.wikipedia.org/wiki
2) O6pa3oBarenbHBI MATEMATUUECKUN CAUT « IKCTIOHEHTA)
http://www.exponenta.ru/educat/class/courses/student/ode/

3) Mup MaTeMaTHUECKUX YpaBHEHUI
http://egworld.ipmnet.ru/ru/methods/meth-ode.htm

4) Allmath.ru . Bcs MmaTemaTrka B 0JHOM MecTe!
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm



http://www.iprbookshop.ru/51604.html
http://www.exponenta.ru/educat/class/courses/student/ode/
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm

5) Maremarudeckoe Gropo. http://www.matburo.ru/ex_ma.php?pl=madiff
6) Www.mathedu.ru
7) www.libgen.info

8.4. Ilepeyenb HHPOPMATMOHHBIX TEXHOJOTH M MPOrPAMMHOI0 00ecrevYeHus

1. DnektpoHHas 6MOIMOTEKA Kypca, KOHCIEKThI JEKUUH, 3a0aHusl ISl TPAKTUYECKUX 3aHs-
TUH ¥ CAMOCTOSTEIHHON Pa0OTHI, BAPUAHTHI TECTOBBIX 3aJIaHUH JIJISl IPOBEPKHU TEKYIIUX
U OCTATOYHBIX 3HAHUH CTYACHTOB, BAPUAHTHI 33IaHUM 1JI TEKYIIETO U IPOMEKYTOUYHOTO
KOHTPOJISI 3HAHUH 00YJarOIIUXCs

KommbrorepHoe u MynbTUMeANITHOE 000opyaoBanue MY,

MeTtoudeckue peKOMEHIANN TI0 U3YUCHHIO TUCITUTUTHHEI.

Oneparmonnsie cuctembl Windows 7, 10.

MS Office 2007/2010.

Apxusaropsl: WinRar, WinZip

AnTHBHpYCHBIE cpeacTBa: Kaspersky

[Iporpammer 11st paboThl ¢ n300paxkeHueM: AcrobatReader

[Iporpammel it paboTel ¢ Internet u snextponnoi mouroi: Opera, Microsoft Internet
Explorer, Google chrome, Mazilla FireFox

CoNoORWN

9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHbI

Jnst mpoBeieHNs TEKIIMOHHBIX U MPAKTUYECKUX 3aHITUN UMEIOTCS ay IMTOPUH, OCHAILICHHBIE
Bcell HeoOXoauMon MeOenbio U UHBEHTapeM. J{J1s OTAEeNbHBIX 3aHITUN Ay TUTOPUU OCHAIICHBI
MIPOEKTOPOM, HOYTOYKOM M HHTEPAKTHUBHBIM YKPAHOM JIJIsl IEMOHCTPAIIMH CJIAWI0B | T.II.

10. METOAUYECKHUE YKA3ZAHMUA JJISA OBYUYAIOIIUXCA 11O OCBOEHHIO IUC-
HUITJINHBI
[TpucTtynas Kk U3y4eHHIO TUCHMIUIMHBI, 00y4aroLUMMcs 11e7Iec000pa3HO 03HAKOMUTHCS C €€

paboueil mporpaMMoii, yueOHOH, Hay4HOM 1 METOIMYECKO TUTepaTypoi, uMeroIeics B 610amo-
TEKE YHUBEPCUTETA, & TAK)KE C IIPEAJIaracMbIM IIEPEYHEM 3aJaHUN.

Jlns ycnemHoro ocBoeHus: yuebHoro matepuaia kypca «luddepenunanbHple ypaBHEHU»
TpeOyIOTCsl cucTemMaTnueckas paboTa Mo U3y4EHHUIO JIEKIIMM U pEeKOMEHYyEeMOM TUuTeparypsl, pe-
HICHUIO JOMAIITHUX 3aJ[a4 ¥ JJOMalTHUX KOHTPOJIBHBIX paboT, a Tak)Ke akTUBHOE yyacTHe B paboTe
MIPaKTUYECKHUX 3AHITHI.

IToka3zaTeneM OCBOECHMS MaTepHuaa CIIy)KUT YCIELIHOE PELIEeHUe 3a1a4 IIpeiaraéMsIx J0-
MaIlIHUX KOHTPOJIBHBIX Pa0OT U BHIIOJIHEHUE Ay TUTOPHBIX CAMOCTOSTENbHBIX U KOHTPOJIBHBIX pa-
60T.

B xauecTBe OLICHOYHBIX CPEACTB IIPOrPAMMON TUCHUILIMHEI IIPEyCMaTPUBACTC:

® TeKyII1i KOHTPOJIb (ayAUTOPHBIE KOHTPOJIbHBIE PA0OTHI, TIOMAILIHUE 3aJaHUs).
® 1poMEeKyTOUHBIA KOHTPOJIb (IK3aMEH).
Dopmbl meKyuye2o, npOMeAHCYnmoyHo20 U UMo208020 KOHMPOJIA.
Texywuti KOHMpPOL:
- CamocTosTeNnbHbIC PAOOTHI
- UnuBuyanbHble 3aJaHUS


http://www.matburo.ru/ex_ma.php?p1=madiff

- Onpoc CTy1IeHTOB
IIpomedxcymounwiii KOHmMponb:

- KonTponpHas pabora o Kypcy
Hmozoswiii kKonmpons:

11. CIIEIMAJIBHBIE YCJIOBUA AJIs1 THBAJINJIOB U JIMI| C OT'PAHUYEH-
HBIMUA BO3MOKHOCTAMMU 31O0POBbsA

[on crienanbHBIMU YCIOBUAMU JUTS IOJYYeHUS 00pa30BaHUs 00YHarOIIUXCs C OTpaHUYEH-
HBIMU BO3MOKHOCTSIMH 3/J0POBbsl [IOHUMAIOTCS YCIIOBHsI O0yUEHMs, BOCIIMTAHUS U Pa3BUTHS Ta-
KHUX CTYICHTOB, BKJIIOYAOIIKE B €05 UCIOIb30BaHUE ITPH HEOOXOIMMOCTH aJallTUPOBAHHBIX 00-
pa30BaTENIbHBIX MPOTrPaMM M METOJI0B 00yUEHHSI U BOCIUTAHUS, CIIEUAIIbHBIX YUeOHUKOB, y4eo-
HBIX MOCOOMH M AMJAKTUYECKUX MaTEpHaIOB, CIIELUATIbHBIX TEXHUYECKUX CPEACTB OO0y4YeHUS
KOJIJIEKTUBHOT'O M MHAMBUIYAJIBHOTO 110JIb30BaHMS, IIPEAOCTABICHUE YCIYT aCCUCTEHTA (ITOMOIII-
HUKa), OKa3bIBAIOLIET0 HEOOXOAMMYIO MOMOILb, MTPOBEAECHUE TI'PYNIOBBIX U MHIWBUIYAJIBHBIX
KOPPEKLMOHHBIX 3aHATHIH, oOecrieyeHne JoCTyna B 31aHUs By3a U JIpyTrue yCIoBus, 0€3 KOTOPbIX
HEBO3MOXXKHO WJIM 3aTPYJHEHO OCBOSHHE 00pa30BaTEIbHBIX MPOTrPaMM OOYYAIOLIMXCS C OTpaHU-
YEHHBIMU BO3MOXKHOCTSIMU 37J0POBBSI.

OOyueHue B paMKax y4eOHOU AUCIUIUIMHBI O0YyYaIOIIMXCS C OTPAHMYEHHBIMUA BO3MOXKHO-
CTSIMM 3/10pOBBS OCYILECTBIISETCS C YUETOM OCOOEHHOCTEN NCUXO(PU3MUECKOTO pa3BUTHS, UHIM-
BUAYQJIbHBIX BO3MOKHOCTEH M COCTOSIHHS 3I0POBbS TAKUX 00YUYaAIOIIMXCSI.

OOyuenue 1Mo y4eOHON MUCHMIUIMHE OOYYaroIUXCs C OrPAHUYEHHBIMU BO3MOXXKHOCTSIMHU
3/10pOBbSI MOXKET OBITH OPraHU30BaHO KaK COBMECTHO C IPYTUMH 00y4JalOIIUMUCS, TaK U B OT/IENIb-
HBIX TpyIMax.

B nensx noctynHocty 00yyeHHs MO AUCHUIIIIMHE 00eCcTIeYnBaeTCs:

1) st U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMU 37I0POBbSI IO 3PEHHUIO:

- HaJIM4Me ajlbTepHATUBHOW BepcUM O(ULIMANIbHOIO caiiTa MHCTUTYTa B ceTu «MHTepHEeT»
JUIs CIIa0OBUISIINX;

- BeCb HEOOXOJMMBIN Ui M3Y4YEHMs] MaTepHall, COrJIaCHO yueOHOMY IIaHy (B TOM 4YHCIIE,
Ui 00y4aromuXxcsl M0 MHAMBHUIYaJbHBIM YYEOHBIM IUIaHAM) MPEAOCTABISAETCS B AJIEKTPOHOM
BU/JIE HA JIUCKE.

- UHIMBUYaJbHOE paBHOMEPHOE ocBeleHne He MeHee 300 mrokc;

- IPUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOIIEr0 00yydaromeMycst HEOOXOIUMYIO TOMOIIb;

- obecnieueHre BO3MOKHOCTH BBIITyCKa albTEPHATUBHBIX (JOPMATOB MEYATHBIX MaTEPHAIOB
(xpynHBI mpudT MK aynnodaiis);

- o0ecrieyeHue 10cTyna o0yyaroIerocs, SBJsIOIIErocs CIenbM U UCIIOIb3YIOIEero codaky-
MIPOBOJHMKA, K 3JaHUIO UHCTUTYTA.

2) At U1 ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0OPOBbS IO CIIYXY:

- HAJIMYUE MUKPO(POHOB U 3BYKOYCHJIMBAIOIIEH ammaparypbl KOJUIEKTUBHOTO MOJIb30BaHUS
(ayAMOKOJIOHKH);

3) U1t TULL ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0OPOBBS, UMEIOLINX HAPYLIECHHS OTIOPHO-
JIBUTATENIHOTO allnapaTa, MaTepualIbHO-TEXHUYECKHUE YCIOBUS TOJDKHBI 00€CIeunBaTh BO3MOXK-
HOCTb O€CHpPENITCTBEHHOTO AOCTYIa 00yYarouXxcs B yueOHbIE TOMELIEHUS, CTOJIOBbIE, TyaleT-
HbIE U IpyTHe IOMEILICHNs OpraHu3alii, a TaKkKe IpeObIBaHMs B YKa3aHHBIX TOMEIIEHUAX (HaIU-
YyHe MMaHyCcoB, IOPYYHEH, paclIMPEHHBIX IBEPHBIX MPOEMOB U APYTUX MPUCTIOCOOIEHUIN).

Ilepen Hayamom 0Oy4eHUs: MOTYT MIPOBOIUTHCS KOHCYJIbTATUBHBIC 3aHATHUS, TIO3BOJISIOIINE
CTYAECHTaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU aIaliTUPOBATHCS K yUEOHOMY IpoLeccy.

B mpouecce BeneHus yueOHONM IUCHMIUIMHBI TPO(ECCOPCKO-TIPENOAaBATEIbCKOMY CO-
CTaBy PEKOMEH]IYETCSl HCIIOJIb30BaHUE COLMAIbHO-AKTUBHBIX M Pe(IIEKCUBHBIX METO/0B



00y4YeHHsI, TEXHOJIOTHI COIIMOKYJIbTYPHON peaOMIUTAIIH C [ETbI0 OKa3aHHs TIOMOIIH 00yJaro-
HIMMCSI C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI B YCTAHOBJICHHH TTOJIHOIICHHBIX MEXKITNY-
HOCTHBIX OTHOIICHHUH C JIPYTHMH OOYYaroIIUXCs, CO3MaHHH KOM(POPTHOTO MCUXOJIOTUIECKOTO
KIIUMaTa B y4eOHOM rpyrre.

OCoOEHHOCTH TTPOBEICHUS TEKYIICH U TPOMEKYTOUHOM aTTECTAIIUH 110 JUCITUTUINHE TSI
00y4JaOMUXCsl ¢ OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbS YCTAHABIIMBAIOTCS C yUE€TOM HH]U-
BUAYQIBHBIX MCUXO(PHU3UUECKUX OCOOCHHOCTEW (YCTHO, MMCPMEHHO Ha Oymare, MMCbMEHHO Ha
KoMIbIoTepe, B (popme TectupoBanus u apyroe). [Ipu He0OX0AMMOCTH TIPEOCTABISETCS OTIOI-
HUTEIBHOE BPEMs JUIsI TOATOTOBKHM OTBETA HA 3a4eTe WM DK3aMEHE.

ABTOp(bI) padoueii mMporpaMMbl JUCUMILIMHBI (MOYJISA):
HHoyenm xageopol svicuteti mamemamuxu, K. p.m.H., ooyeum, AHpaxmeoos I".A.



AHHOTAIIASA PABOYEHN MTPOTPAMMOBI JIUCITUTIIMHBI (MOLY.JIS):

b1.0.08.04 «Jugpgpepenyuansusie ypagnenusn»
1. Ileab ocBOeHHUS THCHUTLUIMHBI (MOTYJIsT):
Henpro ocBoeHus nucuuiiniel «Auddepenuuaibabie ypaBHEeHUsD) SBISIOTCS
- (hopMupoBaHUE 3HAHUN TI0 MATEMAaTHIECKOMY aHAIHN3Y HEOOXOAMMBIX IS PEUICHHS 3a-
Jlad, BOSHUKAIOIIUX B MPAKTHUECKOU JIESTEIHHOCTH;
- pa3BUTHE JIOTUIECKOTO MBIIUICHUS 1 MATEMAaTHIECKOW KYJIbTYPHI;
- (hopMupoBaHUE HEOOXOTUMOTO YPOBHSI MTOATOTOBKY /ISl IOHUMAHHS JPYTHX MaTeMaTH-
YECKUX W TPUKJIAJHBIX JUCIUTUINH;

2. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl
Juctummuaa 51.0.08.04 «luddepennmanbabie ypaBHEHHS» OTHOCUTCS K 0013aTeIbHOI yacTu u Mo-
aymio b1.0.08. Moayas «IIpeamerHo-meTomuueckuii Mogynb» «MaremaTnka» yueOHOTO miiaHa (OCHOB-
HOW TIpo()eCCHOHANBHON 00pa30oBaTeNbHONW MPOTPaMMBI) TMOJITOTOBKH OaKalaBpOB IO HAIPaBICHUIO
44.03.05 Ilemarormueckoe oOpa3oBaHHe.

3. TpeOoBaHus K pe3yJibTATAM OCBOCHHA JUCHHUIIMHBI(MOTYJIs):

OvcumnnmHa HaueneHa Ha GOpMMpPOBaHME CAEAYIOLNX KOMMETEHLMI BbINMYCKHMKA:
YHuBepcanbHble — YK-1, npodeccnoHanbHble — MK-1, MK-3.

4. OO0mas TpyA0eMKOCTh THCIUILTHHBI (MOIYJIsI) COCTABJISAET 3 3a4eTHbIE eIUHMIIbI
(108 uacos).
5. Cemectp: 8

6. OcHoBHBIE pa3esbl AMCUUIIMHBI (MOAYJISA):

1. Inddepennmanbabie ypaBHEHU N - TO MOPSIKA.

2. Pemenvie nuddhepeHanbHOro ypaBHeHHSI.

3. 'eomeTpuueckas natepnperanus pemenus Y.

4. YpaBHEeHUs C pa3/ieIeHHBIMH [TEPEMEHHBIMU.

5. OmHOpoaHkie AudhepeHaIbHbIC ypaBHEHUS.

6. 3amava Komn.

7. Jluneiinsle ogHOpOaHBIE TU(QepeHInalbHbIE YPaBHEHHS BTOPOTO I10-

pska.

8. JIuneiinslie HeoqHOpOAHBIE AU HepeHMaIbHbIE YPAaBHEHUS BTOPOTO HOPSIIKA.

7. MdopMbI TEKYIIET0 KOHTPOJISI YCIEBAEMOCTH M IPOMEKYTOYHOMH aTTECTAIIMH
3auer

8. ABTop: Spaxmenos I'amxuaxmen AoayJranueBuY, 10UEeHT



