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1. HEJIX OCBOEHUA TUCHUIIINHBI

Heuu : LHens npenogasanus qucuniuinibl «Inddepenpanbabie ypaBHEHUS» COCTOUT B IPUOOPETEHNH CTYJEHTAMH TEOPETUYECKUX
3HAHMH U MPAKTHYECKUX YMEHUH U HABBIKOB 10 TEOPUH AU GepeHIMANBHBIX YPaBHEHHH, HCTIOJIB30BAHUH UX ISl PEIICHHUS
MIPUKJIAHBIX 33724 (QU3UKH, MEXaHUKH, BAPHALIMOHHOTO UCUUCIICHHUSI.

Pe3yJ'II)TaTI>I O6y‘{eHI/I$[ 10 JUCHUIUIMHE HAIIPABJICHBI Ha JOCTHXXCHUE NHIUKATOPOB, COOTBETCTBYIOIINX KOMIICTCHIIUN OIIK-1:

OIIK-1.1. O6nagaer 6a30BbIMH 3HAHUSIMY, IIOJIyYEHHBIMU B 001aCTU (PU3UKO-MaTeMaTHYECKUX U (UIM) €CTECTBEHHBIX HAyK.

OI1K-1.2. JIleMOHCTpHpYET YMEHHUE peniaTh 3a1a4u, GopMyJIUpyeMbIe B paMKaxX (PU3NKO-MATEMATHUECKUX U (HITH) €CTECTBEHHBIX
HayK.

OIIK-1.3. VimMeeT HaBBIKU HCIIOIB30BAHUS OCHOBHBIX IOHSATHH, 3aKOHOB (DU3MKO-MaTEMAaTHYECKUX U (WJIM) ECTECTBEHHBIX HAYK JUIS
penieHus 3a1a4 NpohecCHOHATBHON eITeNbHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazngen) OITOIT: Bb1.0.05

2.1 TpeOGoBaHus K MpeIBaAPUTENbLHOI MOATOTOBKE 00y4YaI0IIEerocs:

Jluneiinas anrebpa

MartemMaTHyecKuil aHaIu3

2.2 JIncuMnIuHbI U MPAKTUKH, JJIs1 KOTOPHIX OCBOEHHE TAHHOM JUCUHUIIHHBI (MOIYJ/Is1) HE00X0IMMO KaK MpeallecTByOLIee:

UucneHasle METOABI 1 MATEMaTHICCKOE MOJCIINPOBAHUC

WuTerpanpHple ypaBHEHHS U BAPHALIMOHHOE HCUHCIICHNE

OnTrka

Panuodusuka u 37eKTpoOHMKA

TeopeTrnueckas MEXaHUKa

ATtomHas ¢usmka

Mertobl MaTeMaTHUYECKOH pr3nkn

MexaHuka CIJIOIIHBIX cpena

YucneHHsle MECTO/bI CI)I/I?'I/IKI/I

SHGKTPOHI/IHaMI/IKa

KBanToBas Teopus

3. KOMIETEHLUY OB YYAIOIETOCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIMITTAHBI
(MOJYJIS)

OIIK-1: CnocobeH npuMeHSITH 0a30Bble 3HAHUA B 00J1acTH PU3NKO-MaTeMaTHYeCKUX M (MJIN) ecTeCTBEHHBIX HayK B cdepe
cBoeil Mpo(ecCHOHATIBHOM 1esITeILHOCTH;

3HaTh:

Jnsa noctmxenus OIIK-1.1. npeameT nzyuenus teopun nudepeHnrnanbHbIX YpaBHEHNUH, €€ TEOPETHYECKYIO U IPAKTHUECKYIO
COCTaBJIAIOIINE

YMmern:

Jns noctmxenus OITK-1.2. pemats 3a1auu, OTHOCSIIMECS K OCHOBHBIM TuMaM IuddepeHnnaabHpIX ypaBHEHUH

Buaanern:

Js noctxenus OITK-1.3. tepmunonorueli, OCHOBHBIMU 0003HAUEHUSAMM, IPUEMAMH U METOaMU, IPUHATHIMHU B TEOPUU
muddepeHnnanbHEIX YpaBHEHHH.

B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI oﬁyqamlum?icsl JOJIZKEH

3.1|3narth:

3.1.1|npenmet uzyueHus Teopun AudGepeHManbHbIX YPaBHEHHUH, €€ TEOPETHIECKYIO U IPAKTUYECKYI0 COCTAaBILIONINE

3.2|Ymern:
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3.2.1|pemats 3a1a4u, OTHOCSIINECS K OCHOBHBIM THIIaM AU (EpeHIIHAIBHEIX ypaBHCHUH

3.3|Baagern:
3.3.1| repMuHOIIOTHEH, OCHOBHEIMHE 0003HAYCHUSIMH, TPHEMaMH U METOAAaMH, IPHHATHIMA B TEOpUH AU(HepeHIINATBHBIX
YpaBHEHHUH.

4. OFBEM JUCIIMIIJIMHBI (MOAYJIS)

O6wasn TpyaoemMKocTb 33ET

Yacos 1o yue6HOMy IuiaHy : 108 Bugsl KOHTpOIIsL B ceMecTpax:

B TOM YHCIIE :

AyZUTOPHBIC 3aHATHA : 52 9K3aMeHBbI 3

caMocCTosTeNbHas paboTa : 34,7
4acoB Ha KOHTposb : 18
KOHTaKTHas pabora: 55,3

UKP: 3,3
5. CTPYKTYPA U COAEP KAHUE JUCHUIIIMHBI (MOIYJIST)
Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3aHATHS / Kvbne

Pazgen 1. O6mas Teopus nuddepeHnaNbHbIX yPABHEHHH H CHCTEM.

1.1 O6ume noustus /Jlex/ 3 1 JI1.2 J11.3J12.1 J12.2
J12.3J12.4 J12.5 J12.1
30132 33 2435 26
1.2 HexoTopsle 311eMeHTapHbIe METOABI HHTETpUpoBaHus. /JIek/ 3 1 JI1.2 J11.3J12.1 J12.2
J12.3J12.4 J12.5 J12.1
D132 33 34 35 26
1.3 YpaBHEHUS C PA3AEIIIOMIUMUCS TepeMeHHBIMUA. OTHOPOAHBIC YPABHEHHUS U 3 4 JI1.1J11.2J11.3
cBojsiuecst kK HuMm. /TIp/
14 Jluneitnpie ypaBHeHus 1-ro mopsgka. YpasHeHus beprymmu. YpaBHeHust 3 4 JIT.1JI1.2 J11.3
Pukkaru. /TIp/
15 YpaBHeHHs B ONHBIX quddepernnanax. Marerpupyronmii MHOXUTENB. /TIp/ 3 4 JI1.1 JI1.2 JI1.3
1.6 Koutponbnas padota Nel /TIp/ 3 8 JIL.1J11.2 J11.3
1.7 HekoTopsie ameMeHTapHbBIE METOIBI MHTETPUPOBAHMSI YPAaBHEHUH TIEPBOTO 3 12,1 | JI1.1 J11.2 J11.3J12.1
nopsaaxa. /Cp/ J12.2 J12.3 J12.4 J12.5
2.1
D132 33 34 35 26
Pa3nen 2. JInneiinble ypaBHeHUS U CHCTEMBI.
2.1 JluneiiHble 0THOPOJHbIE YPAaBHEHHS C IOCTOSHHBIMH KO3 GUIIEHTaMH 3 1 JI1.2 J11.3J12.1 JI2.2
(ciygaii ipocThix KopHeit). /JIex/ J12.3 J12.4 J12.5 J12.1
D132 33 34 35 26
2.2 JluHelHbIe OTHOPOIHBIC YPABHEHHUS ¢ IOCTOSHHBIME KO3 pHIlneHTaMK 3 1 JI1.2 JI1.3J12.1 J12.2
(coyvaii KpaTHBIX KOpHeit). /Jlex/ JI2.3 J12.4 J12.5 J12.1

0132 33 34 35 26
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2.3 JlunelHble HEOAHOPOIHBIE YPABHEHUS C IOCTOSHHBIMU KO3 DULIUEHTaMU. 3 JI1.2 J11.3J12.1 J12.2
KBasumHuoraiensl. /JIex/ J12.3J12.4 J12.5 J12.1
013233343526
2.4 HopmanbHast TnHelHas OAHOPOIHAsA CHCTEMA C IIOCTOSTHHBIMU 3 JI1.2 J11.3J12.1 J12.2
ko3 durmentamu. /Jex/ JI2.3 J12.4 J12.5 J12.1
013233 34 35 26
2.5 HopmanbHasi cucTeMa IMHEHHBIX YPaBHEHHUH C I1€-PEMEHHBIMU 3 JI1.2 J11.3J12.1 J12.2
ko3 durmenramu. /Jex/ JI2.3 J12.4 J12.5 J12.1
30132 33 2435 26
2.6 Jluneiinble ypaBHEHUs N- IO MOPsAKa ¢ HepeMeHHbIMU Koddduientamu. /JIex/ 3 JI1.2 J11.3J12.1 J12.2
J12.3J12.4 J12.5 J12.1
30132 33 2435 26
2.7 JluHelHbIe OTHOPOIHBIC YPABHEHHUS C TIOCTOSHHBIME KO3 QUIineHTaMH. 3 JIL.1J11.2 J11.3
Ksasumuorounens!. 3anada Komm. /TIp/
2.8 JluHelHbIe OTHOPOIHBIC CUCTEMBI C MOCTOSIHHBIMU KO3 dunneHTamu. Crydaii 3 JIL.1J11.2 J11.3
JIeHCTBUTENBHBIX KOpHEH. /TIp/
2.9 JlunelHble OTHOPOJHBIE CUCTEMBI C IIOCTOSHHBIMU K03 punnenramu. Ciydait 3 JI1.1J11.2J11.3
KOMILJICKCHBIX KopHel. /TIp/
2.10  |JIuHeitHbIC HEOAHOPOIHBIE CUCTEMBI C TIOCTOSTHHBIMU KO3 (HUIIMEHTAMH. 3 JIL.1J11.2 J11.3
Ksaszumuorounensl. MeroJ Bapuanuy NocTostHHBIX. /I1p/
2.11  |JIuneiiHble HEOAHOPOIHBIE CUCTEMBI C IOCTOSIHHBIMU KO PUIIEHTaMU. 3 JI1.1J11.2J11.3
Metoa Bapuaruu nocTosHHbIX. /T1p/
2.12  |KonrposbHas padota N2 /TIp/ 3 JI1.1 J11.2 J11.3
2.13  |JluneitHble ypaBHEHHUS ¢ TOCTOSSHHBIME K03 duimentamu. /Cp/ 3 JI.1 J11.2 J11.3712.1
J12.2 J12.3 J12.4 J12.5
J12.1
D132 33 34 35 26
2.14 |HopmanbpHas IUHEHHAs OAHOPOIHASL CUCTEMA C IOCTOSHHBIMU 3 JI1.1 J11.2 J11.3712.1
ko3 durmentamu. /Cp/ J12.2 J12.3 J12.4 J12.5
J12.1
0132 33 34 35 26
2.15 |IlokazatenbHas GyHKIMs MaTpuusL. /Cp/ 3 JI1.1J11.2 J11.3J12.1
J12.2 J12.3 J12.4 J12.5
2.1
0132 33 34 35 26
2.16 |HopmanbHas crcTeMa JTMHEHHbBIX YPaBHEHHIA C TEPEMEHHBIMU 3 JIT.1 JI1.2 JI1.3J12.1

ko3¢ durmentamu. /Cp/

JI2.2J12.3 J12.4 J12.5
J12.1
0132 33 54 25 26
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2.17  |JIuneiiHble ypaBHEHHs N-TO MOPsIKA C IepeMEHHBIME Kodddunuenramu. /Cp/ 3 1 JI1.1J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
J2.1
D132 33 54 35 26
Pa3nen 3. Teopembl 0 HyJISIX pellleHUIi JTUHE{HBIX YPaBHEHUI BTOPOIo
NopsiiKa.
3.1 TeopeMsl 0 HYJISX pelICHUH JINHEWHBIX YPAaBHEHUH BTOPOTO 3 1 JI1.2 J11.3J12.1 J12.2
/J1ex/ J12.3J12.4 J12.5 J12.1
D132 33 34 35 26
3.2 TeopeMsl 0 HYJISIX pelIeHUN JIMHEHHBIX YpaBHEHUIH BTOpOTO mopsiaka. /Cp/ 3 0,6 [|JI1.1J11.2 J11.3J712.1
J12.2J12.3J12.4 J12.1
D132 33 34 35 26
Pa3znen 4. 3apaya Koim.
4.1 Teopema cylecTBOBaHUS M €AMHCTBEHHOCTH peleHus 3aaa4u Komm s 3 1 JI1.2J11.3J12.1 J12.2
HOPMaJIbHO¥ CHCTEMBI JINHEHHBIX ypaBHeHUH /JIek/ JI2.3 J12.4 J12.5 J12.1
3013233 2435 26
4.2 Teopema cymiecTBOBaHMs U €AMHCTBEHHOCTH peleHus 3aaa4u Komm nis 3 1 JI1.2 J11.3J12.1 J12.2
onHOTO ypaBHeHwus. /JIex/ J12.3J12.4 J12.5 J12.1
D132 33 34 35 26
4.3 Teopema cymiecTBOBaHUS U EAMHCTBEHHOCTH peteHus 3axaqu Komm st 3 1 JI1.2 JI1.3J12.1 JI2.2
HOPMAaJIbHOM cucTeMbl TuddepeHnnanbHeIX ypaBHeHuit. /JIex/ JI2.3 J12.4 J12.5 JI2.1
D132 33 54 35 26
4.4 TeopeMbl CyIIeCTBOBAHUS U €IUHCTBEHHOCTH petieHus 3anaun Komru. /Cp/ 3 4 JIT.1 J11.2 JI1.3J12.1
J12.2J12.3 J12.4 J12.5
J2.1
013233 34 35 26
Pazgen 5. Henponosxaemble pemeHust
5.1 Henponomxaemsle pemenust /JIex/ 3 1 JI1.2 J11.3J12.1 J12.2
J12.3 J12.4 J12.5 J12.1
D132 33 34 35 26
5.2 Henponomxaemsie pemenus. /Cp/ 3 2 JI1.1 J11.2 J11.3J12.1

J12.2J12.3 J12.4 J12.5
J2.1
013233 34 35 26

Pazgen 6. ABTOHOMHBIE cHCTeMBI, ()a30Bble MOPTPETHI
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6.1 ABTOHOMHBIE cucTeMbl AU hepeHINANbHBIX YPaBHEHUM U UX (a30-Bble 3 1 JI1.2 J11.3J12.1 J12.2
npoctpancTia. /Jlex/ JI2.3 J12.4 J12.5 J12.1
013233 2435 26
6.2 ®da3oBast IIIOCKOCTh JIMHEWHON OJJHOPOIHON CUCTEMBI BTOPOTO MOPAIKA € 3 1 JI1.2 J11.3]12.1 J12.2
MOCTOSIHHBIME K03 purtnentamu. /JIex/ JI2.3 J12.4 J12.5 J12.1
013233 2435 26
6.3 Koncepsarusnslie cuctemsl. /Cp/ 3 4 JIT.1J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
J2.1
D132 33 34 35 26
Pazgen 7. Teopus ycTOH4YHBOCTH.
7.1 Teopus ycroitunBoctd. OCHOBHBIE TOHATHS. /JIeK/ 3 1 JI1.2 J11.3J12.1 J12.2
J12.3J12.4J12.1
D132 33 54 35 26
7.2 Teopus ycroituusoctu. /Cp/ 3 4 JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
J2.1
30132 33 2435 26
Pa3nen 8. YpaBHeHus B 4aCTHBIX MPOU3BOAHBIX
8.1 VYpaBHEHHUS C YACTHBIMH MTPOU3BOIHBIMHE MIEPBOTO Mopsiyika /JIek/ 3 2 JI1.2 J11.3J12.1 J12.2
J12.3J12.4 J12.5 J12.1
D132 33 54 35 26
8.2 VYpaBHEHHUS C YACTHBIMH MTPOU3BOIHBIMHE TIepBOTO Mopsika. /Cp/ 3 2 JIL.1J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
J2.1
D132 33 34 35 26
Paznen 9. Dk3amen
9.1 /Ox3amen/ 3 18 J1.2J11.3
Pa3nen 10. Unasi konTakTHas padota
10.1 |WuguBHIyadbHAS KOHCYJIbTAIUS, TEKYIIHA KOHTpos /TKP/ 3 3,3 | JI1.1J11.2 J11.3J12.2

JI2.3J12.5 J12.1
01 54

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OIEHOYHBIX CPEACTB

I[OMaHIHS[S[ KOHTpPOJIbHasA pa60Ta. I/IH,HI/IBI/I,HyaJ'H)HI:IG KOHCYJIbTAllUM I10 UTOraM. HHHI/IBI/IHyaJ'H)HI)Ie U IrpynIioBbIC KOHCYJIbTAIIUHU 110
HUTOTaM KaXXJI0Tro paszaeiia.

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUS M MHbIE MaTepHAJIbI JUISl TEKYLIeH aTTecTaluu

CM. IPUJIOKECHHUEC

6.3. TunoBble KOHTPOJIbHbIC BOIIPOCHI U 3aJaHUA AJIsA l'lpOMe)RyTO'—lHOﬁ aTrecrauuu

© ®I'bOY BO «Henl'V»
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1. OnpeneneHus ypaBHEHHUS B MOJIHBIX AU depeHIanax 1 HHTETPUPYIOIIEro MHOXKUTEN. TeopeMa o pelleHuH ypaBHEHUS B OJIHBIX
nuddepennnanax. Cnencr-sue. Teopema 00 HHTETPUPYIOIIIEM MHOXKHTEIE.

2. Onpenenenus JIMHEHHOTO0 OJHOPOAHOIO U HEOJHOPOJHOTO Au(depeHnnanIbHOro ypaBHeHs IepBoro nopsaka. Teopema o
PEeLIeHNH JIMHEHHOTO HeOJHOPOJHOTO AnuddepeHInaNIbHOTO ypaBHEHHUS IEPBOTO MOPSIIKA.

3. Onpenenenue ypaBHenus bepuymnu. Meron pemenus ypaBHeHus bepaynnu. Teopema cylecTBOBaHUS U €JUHCTBEHHOCTH
pelIeHs OJHOPOJIHOIO YPaBHEHHUS.

4. Onpenenenne ypaBHEHUS € Pa3/eNAOIIUMUCS IepeMEeHHbIMU. TeopeMa CyleCTBOBaHUA U €JMHCTBEHHOCTH PEIICHUs YPaBHEHHUS C
Pa3IeIIONIMUCS IIEPEMEHHBIMHU.

5. OnpeneneHre TMHEHHO 3aBUCUMBIX/He3aBUCUMBIX QyHKIHiA. Onpenenurens BpoHckoro. Teopema o JTMHEHHO# 3aBUCUMOCTH
byHKIU.

6. OmnpeneneHre JTMHEHHO 3aBUCUMBIX/He3aBUCHMBIX QyHKIHiA. Onpenenurens Bporckoro. Teopema o JHHEHHON HE3aBUCUMOCTH
GbyHKIUT.

7. OnpeneneHne TMHEHHOTO OTHOPOIHOTO MU GEepEeHIIHANFHOTO YpaBHEHUs N-0i CTETIeHH ¢ IIOCTOSIHHBIMU K03 hurrenTamu.
Omnpenenenue GpyHIaMEHTAIbHON CUCTEMBI pelieHui. Xapakrepuctuueckuili MHorowieH. Teopema 06 o01eM perieHuy JMHEHHOro
OJIHOPOJHOTO U EPEHIIUATEHOTO YPABHEHHS C TIOCTOSTHHBIMH KO3 (QUIIMEHTaMHU B ClTydae MPOCThIX KOPHEH.

8. OnpeneneHue TMHEHHOTO OHOPOIHOTO AU GEPEHIMANBHOIO YPaBHEHUs N-0i CTENIEHU ¢ IOCTOSIHHBIMU K03 unrentamu.
Omnpenenenne GpyHIaMEHTAIBHOW CHCTEMBI pellieHuH. XapaKTepucTHYecknidi MHOTowIeH. JlemMa o cmeniennu (popMyarpoBKa).
Jlemma o kpaTHBIX KOpHSX (popmynupoBka). Teopema 06 001IeM pELICHUH JTHHEHHOTO OHOPOJHOTO TU((epeHINAIBEHOTO
YpaBHEHHS C IOCTOSIHHBIMH KO3 (QUIIMEHTaMH B CIydae KPaTHBIX KOPHEH.

9. JIuneiinsle qudhepeHIanbHbe ypaBHEHHS N-T0 HOPsAAKA C HOCTOSIHHBIMU Kodddurenramu. dyHnaMeHTaIbHas cUCTEMa
peleHui u od1ee perreHre. XapakTepucTHUeCKHi MHOTowWIeH. Teopema 06 001eM pelieHuH JIMHEHHOTo TudGepeHIInaIbHOTO
yYPaBHEHHUS N-TO MOPSJIKA ¢ TOCTOSHHBIMU K03(h(hUIIMEHTaMU B Cily4yae NPOCTHIX KOPHEH.

10. JTuneitnbie quddepeHinansHpie ypaBHeHHS N-TO MOPsAAKA ¢ TTOCTOSHHBIMU K03 duimenTamu. OyHaaMeHTalIbHAS CHCTEMa
pentenuii. Xapakrepuctudeckuit MHorouneH. @opmyia cmenienus. Jlemma o kKpaTHbIX KopHX. OOlee pelieHne JUHEeHHOro
nudpepeHIHaNTLHOTO YPaBHEHHS N-T0 MOPSIIKA C TOCTOSHHBIMH KOO QUIIMECHTAMHE B CITydae KPATHBIX KOPHEH.

11. Jluneiinsle HeogHOpOAHBIE MU depeHnanbHble YpaBHEHHS C HOCTOSHHBIMU KoddduiuenTamu. Ksasumuorounensl. Teopema o
BHJI€ YACTHOT'O PEIICHUS B Cllydae KBa3UMHOTOUJICHOB.

12. Jluneiinsle cucteMbl quddepeHnnanbHbIX ypaBHEHNH ¢ TOCTOSHHBIMU K03 duuneHTaMu. XapakTepUCTHIeCKHH MHOTOYJICH.
Teopema o BuJIE pelIeHNs B cllydae IPOCTHIX KOPHEH.

13. Jluneiinsle cucteMsl quddepeHnnaabHbIX ypaBHEHNH ¢ TOCTOSHHBIMU K03 dHULueHTaMU. XapaKTepUCTUUSCKUN MHOTOWIEH.
Teopema 0 BHIE peIeHus B O0IIEM Ciydae.

14. Jluneiinsle cucteMsl TuddepeHnnaabHbIX ypaBHEHUH ¢ IEpeMEHHBIMU Kod¢-unuenramMu. Teopema cylecTBOBaHUS U
€IMHCTBEHHOCTH pereHns 3axaun Komm.

15. JInneiinsle cuctemsl quddepeHIuaIbHbIX YpaBHEHUH ¢ TepeMeHHBIMU k03¢ -purmentamu. OyHIaMeHTaIbHAsL CHCTEMa PELICHUH.
Onpenenurens BpoHckoro.

16. Jluneitabie cuctemsl muddepeHnInanbHbIX ypaBHEHNH ¢ TepeMeHHBIMI K03 d-punnentamu. JInHelinple auddepeHnaisHble
ypaBHEHHUS N-TO MOPSZKA ¢ epeMeH-HbIMU ko3 punuentamu. @opmyna JIinyBusmis.

17. Jluneiinbie cucteMbl nuddepeHInaIbHbIX YpaBHEHUH ¢ IepeMeHHbIMU K03 (d-hunnentamu. JInHelinple auddepeHnuansHbIe
YpaBHEHHUS N-TO MOPSJIKa ¢ MePEeMEH-HBIMU K03 punuenTamMu. MeTos1 BapHaliiy OCTOSHHbIX.

18. Jluneiinbie nuddepeHnnansHble ypaBHEHHUsI N-TO MOPsIIKa ¢ MepeMEeHHBIMU Kod(dUeHTaMy. JKBUBAJICHTHOCTh YPaBHEHHS H
cucreMsl AuddepeHIHAIbHbIX YPaBHEHUH ¢ IEPEMEHHBIMU KOG GUIIUEHTaMU.

19. Teopema o Hekonebromemcs pemeanu. Teopema IllTypma.

20. Teopema cpaBHeHus. Teopema Kuesepa.

21. Teopema cymiecTBoBaHHA pelieHus 3a1aun Ko a1 oqHOTO ypaBHEHUS.

22. Teopema 0 eTUHCTBEHHOCTH perieHus 3aaayu Komu amst ogqHoro ypaBuenusi. Hepasenctso I'ponyosnna.

23. Jlomansle Diinepa. MeToJ1 mociie10BaTeNbHbIX MPUOIHKESHUH.

24. Teopema CyIIECTBOBaHHUS U €ANHCTBEHHOCTH pelleHus 3agaun Komm 11 HopMalbHOM cucteMbl AndepeHIManbHbIX YPaBHEHHH.
25. YcroitunBocts pemenus no JlisamyHoy. JloctarouHoe yclioBHE YCTOWYUBOCTH JUIS TUHEHHONW OJJTHOPOIHOW CHCTEMBI €
MOCTOSIHHBIMH KO3 PHUITIEHTAMH.

26. Teopema JIsimyHoBa 00 ycroitunBoctu. Teopema JIsmyHoBa 06 acUMOTOTHYE-CKOM YCTOHYMBOCTH.

27. YpaBHEHHUS ¢ YACTHBIMU IPOU3BOAHBIMY NEPBOTo nopsaaka. Teopema 00 o0ImeM pereHnd JMHEHHOTO YpaBHEHHUS.

6.4. Kputepnu oneHuBaHus

DopMbl KOHTPOJIA:

- TEKYLIHH KOHTPOJIb OCYLIECTBIISIETCS MyTEM PETYJISPHOTO PELICHUS 3a/1a4 Ha MPAaKTHUECKUX 3aHATHUAX U O0CYKICHHUS JTOMAIITHUX
3aJIaHuH;

- IPOMEKYTOUYHBII KOHTPOJIb OCYIIECTBISICTCS B (POpME MPOBEPOUHBIX KOH-TPOJIBHBIX padoT;

- UTOTOBBII KOHTPOJIb OCYHIECTBIIAETCS B ()OpME MUCbMEHHOTO 3K3aMeHa B KOHIIE KaXKJJ0ro CeMecTpa.
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Ha6paunas cymma 6amwios (% BeimonHeHHbIX  3a1aHuil) (Max— 100):

-HeynosnerBopurensuno Menee 40

-V nosnersopureinbpao 40-60

-Xoporo 61-79

-Otmano 80-100

WITOTOBBII 3K3aMEH: MPOBOJIMTCS B MPUCYTCTBUH MPETIOABATEIS U MPEAIIOIaraeT

pelieHue 3a/1ad ¥ pa3BepHYTHIH, TOJHBIA OTBET HAa TEOPETHYECKHE BONPOCH. BOMPOCH! cOCTAaBIAIOTCS ¢ yIETOM MaTepuana,
MPOWICHHOTO KaK Ha JICKIMOHHBIX 3aHATUSX, TaK U HA MPAKTHYSCKUX 3aHATHIX. BpeMsi, OTBOANMOE Ha BBIIIOJIHEHUE UTOTOBOM
pabotsl, 120 MUHYT.

HToroBas olleHKa BBICTABISACTCS M0 OaLTbHOM cucTeMe. CyMMHPYIOTCS (C BecaMu) OalIbl, MOJTyYeHHbIE 32 KOHTPOJIbHBIE paboTsl (10
MaKCHUMYM 32 KaXJIyI0 KOHTPOJbHYIO paboTy), 6ayiibl, mojdydeHHbIe Ha 3k3amene (50 Makcumym). Beca MOTYT OBITH OIIpeiesieHbI
CIIEIYIOIIMM 00pa3oM: AJisi KOHTPOJIBHBIX paboT Bec coctapiser 0,4, aist sxk3amena Bec — 0,5.

[MonyueHHBIE CTYAEHTAMH OAIUTBI CYMMHUPYIOTCS U TiepeBoasTes B 10-0anbHyI0 MIKamy, HTOroBas OIleHKa BEICTaBisieTcs o 10
-0anbHOM IIKaJe, UCXO/s U3 HOJTy4YSHHON CyMMBI 0a/lIOB:

Ot 0 10 3 GaJUIOB — KHEYIOBJICTBOPUTEIBHOY

Ot 4 10 5 6aIoB — «yIOBJIETBOPUTEIIHLHO

Ot 6 10 7 6aIOB — «XOPOIIO»

Ot 8 10 10 6aJUIOB — «OTIHIHOY.

7. YYHEBHO-METOAUWYECKOE 1 TH®OPMAINIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIsST)

7.1. Pexomenayemas JiuTepaTypa

7.1.1. OcHoBHas JUTepaTypa

ABTODBI, COCTaBUTETHN 3ariaBue WsnmarensctBo, Ton| Pecypc
JI1.1 |®wunumnmos A. ©. COopHUK 337124 110 TUPPepeHINATLHBIM YPaBHEHUSIM Nxesck :
Perynsipnas u
XaoTH4yecKas
nuHamuka, 2000
JI1.2 | demunosuu b. I1., JuddepenimanbHpie ypaBHEHUS Cankt- [letepOypr 9BC
Mogenos B. TI. (https://e.lanbook.com/book/195426) : JIanb, 2022
JI1.3 |Bbubukos FO. H. Kypc 00b1kHOBEeHHBIX Au(depeHIIHaTbHBIX YPaBHEHUIH Cankt- [letepOypr 9BC
(https://e.lanbook.com/book/210617) : JIanb, 2022

7.1.2. JlonoTHuTeIbHAS TUTEPATYpPa

ABTODEBI, COCTABHTEIH 3arnaBue WznatensctBO, Tox| Pecype
JI2.1 |Kamke D. CripaBOYHHUK 110 OOBIKHOBEHHBIM TH(depeHIInanbHbpIM ypaBHeHusaM: [Mockea : Hayka, 9BC
CIIPAaBOYHUK 1971
(https://biblioclub.ru/index.php?page=book&id=454586)
JI2.2 |®ununmos A. ©. Beenenue B Teopuro qudhepeHIHaNbHbIX YpaBHEHUI: yaeOHuK st |Mocksa: [JleHan,
BYy30B 2015]
JI2.3 |ApHonbg B. . OObIKHOBEHHBIE TU(depeHInabHbIe ypaBHeHUs: yaeOHoe mocoone |Mocksa : Hayka,
JUTS BY30B 1984
J12.4 |TTontpsrusn JI. C. OO0bIkHOBeHHBIE U hepeHIaIbHbIe ypaBHEHUS: ydeOHUK 11 By30B|Mocksa : Hayka,
1970

7.1.3. Metoauueckue pa3padoTku

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron| Pecypc
JI3.1 |Onbcrombiy Juddepennmanbaple ypaBHeHUS: y4eOHHUK Il YHUBEPCUTETOB Mocksa :
KomKHnura, 2006
JI3.2 |Tuxonos A. H., Juddepennmansaple ypaBHEHUS: YUeOHHUK AT CTYICHTOB BY30B Mocksa: Hayka,
Bacuisesa A. b, 1985

CaemnukoB A. I,

7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"
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91 |eLIBRARY.RU [OnekrpoHHsIi pecypc] : anekTpoHHas 6ubinuoTtexa / Hayd. snexrpoH. 6-ka. — Mocksa, 1999 —. — URL:
http://elibrary.ru/defaultx.asp (mara o6pamenus: 27.08.2018). — SI3. pyc., aHriL.

32 |Math-Net.Ru [DnekTponHsIit pecypc] : 0biepoccuiicknii MaTeMaTiHIeckuii mopran / Mare-MaTnueckuii HH-T UM. B. A.
CrexmoBa PAH. — Mockaa, [6. 1.]. - URL: http://www.mathnet.ru/,cBo6ombrii (nata oopammenms: 27.08.2018).

33 |Moodle [DnexTponmbIit pecypc]: ciucTeMa yrpasieHus ooyueHneM : [6a3a panusix]| / Yenso. roc. yu-1. — UensOumck, [6.1.]. —
Hoctyn u3 cetu Yenl'Y unu, nocne perucTpanuy U3 ceTH yH-Ta, U3 000N Touky, UMerolel noctyn B uaTepHeT. — URL:
http://moodle.uio.csu.ru/login/index.php (mara o6pamierwus: 27.08.2018).

D4 |Znanium.com [DnekTpoHHBIH pecypc] : anekTponHo-ondmoreunas cucrema (OBC) / Hayu-Ho- U3aTenbeKuii eHTp
NH®PA-M. — Mockga, 2002 — . — URL: http://znanium.com/(nara o6paruenust: 27.08.2018).

35 |Jlanb [DnexTpoHHBIN pecypc] : anekTpoHHO-0uOmoTeunas cucrema (OBC) / M3narenscrBo Jlans. — Cankr- [lerepOypr, 2010 —
. — JIOCTYII K TIOJTHBIM TEKCTaM C JII000T0 KOMIbIoTepa, rociie peructpanun u3 cetu Yenl'yY. — URL: http://e.lanbook.com/
(nara obpamenus: 27.08.2018).

D6 |VuuBepcuTerckas OMOIHOTEKA OHIAWH [DIEKTPOHHBIN pecypc] : aekTpoHH0-0uboTeunas cucrema (O6C) / 000
Hupexrmenuallabmummar. — Mocksa, 2001 — . — JIoc-Tyn K MOJHBIM TEKCTaM C JI0O0T0 KOMITBIOTEPA, ITOCIIE PETUCTPAIUN 13
cetn Yenl'Y — URL: http://biblioclub.ru/ (mara o6pamenwus: 27.08.2018).

7.3 Ilepeuenb MHGPOPMALIMOHHBIX TEXHOJIOTHIA

7.3.1 [IporpaMmmHoOe oGecnieueHue

LMS Moodle

Adobe Connect Acrobat

Adobe Reader

7.3.2 IIpodeccnonaibHbie 02351 JAHHBIX 1 HH(POPMANMOHHO-CIIPABOYHbIE CHCTEMbI

1. DyekTpoHHBIH KaTajaor Hay4Hoi OndmunoTeku Yenl'Y [DnekTponHbIil pecypc] : 6a3a nanubix / Yens6. roc. yH-T. — UensOunck, 1992

2. eLIBRARY .RU : Hayunas snektponHas oubanoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru . — Pexxum goctyma: st
3aperucTpup. nonb3osareieil. — TEKCT : 2MeKTPOHHBIH.

3. Mathematical Reviews (MR) : petdeparusnas 6a3a nanubix / American Mathematical Society. — URL:
http://www.ams.org/mathscinet/ — 5I3. pyc., anri. — Pexxum noctymna: s 3apeructpup. noss3oBareneii Yenl'Y. — Teker :
3JIEKTPOHHBIN.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JIs1)

HHH peajin3alii JUCHUIIMHBI UCTIOJIB3YHOTCH y‘IC6HLIe AYOAUTOPHUHU IJId TPOBCACHUA 3aHATUH JICKIMOHHOI'O THUIIa, 3aHATHI
CEMUHAPCKOT'0 THIIA, 'PYNIIOBBIX U THAUBUAYAJIbHBIX KOHCyHbTaIlPlﬁ, TCKYUIETO KOHTPOJIA U l'lpOMG)KyTO'{HOFI aTTeCTallu, a TaKXKE
NOMCIICHUSA JIA CaMOCTOSITENTbHOM paGOTLI.

VYueOHble ayAUTOPUH YKOMILIEKTOBAHbI CIIEIHATN3UPOBAHHON MeOEIbI0 M TEXHUUYECKUMU CPeACTBAaMHU 00ydeHHs (MyIbTUMEIUIHOE
YCTPOKCTBO, IPOEKTOP, HOYTOYK MJIM CTallMOHAPHBIH KOMIIBIOTED).

[Tomerenust 111 CaMOCTOSITENBHOM PabOTHl 00YHAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOH C MOAKIIOYEHHEM K CETH
"NuTepHeT" ¥ 00ecnieueHneM JI0CTYIa B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO CpEly YHUBEPCUTETA.

9. METOAUYECKHUE YKA3AHUA JJI OBYYAIOIIUXCSA 11O OCBOEHHUIO JUCHUTIIIMHBI (MO/Y JIS)

Wzyuenne kax 01 TEMBI CIIEAYEeT HAUMHATh C IPOPAOOTKH COOTBETCTBYIOLIETO TEOPETHUECKOT0 MaTepralla B yueOHUKaxX WU
UCTIONB30BaTh COOCTBEHHBIH KOHCIIEKT JIEKIUH TaHHON TUCHUILIMHEL. J{J1s yCBOGHMS TEOPETHUECKOTO MaTepraia TakxkKe Hy>KHO
pa3o0paTh npejyiaraeMble B JIEKIIMOHHOM Kypce IpUMepbl. TOIbKO 3aTeM clielyeT 3aKpenuTh pa3o0paHHbId MaTepuan u3y4aeMoit
TEMBbI CAMOCTOSITEIbHBIM PEIICHUEM NPEearaeMbIX JOMALTHUX 3aJaHHUH.

CamocrosTensHas paboTa HaJl 3aa4aMy Kypca MOYKET, KpOME OCHOBHOTO HCTOYHHKA, IPOBOAUTCS 10 3afaunukaM . He crout
npeHedperars ¥ CIPaBOYHOMN JINTEPATypOil . Y CIIENIHOE HATMCAHHE TIPOMEXYTOYHBIX KOHTPOJBHBIX PAa0OT BO3MOYKHO TOJIBKO IPH
BHUMATEJIbHOM, BCECTOPOHHEM M KAaUECTBEHHOM M3YUCHUH TeM IPAKTUUECKUX 3aHATUH, IPEeNIIeCTBYIOIINX JaHHOH padoTe u
0OBSABIICHHBIX TPETIOAABATENIEM.

HeobxonuMo TIaTensHo U 100pOCOBECTHO U3YYUTh OCHOBHYIO U IOMOJHHUTENIBHYIO IUTEPATypPy, UCTIOIb30BaTh 3JIEKTPOHHEIE
pecypchl. AKTHBHAsS U 100pOCOBECTHAs, CHCTEMaTH4YecKast paboTa B TE€YEHUE CEMECTPa, MPOSBICHNE MHUIIMATUBBI HA JIGKLIMOHHBIX U
MPAKTUYECKUX 3aHATHSAX, IOCTOSHHOE BBITIOJIHEHHE JOMAITHUX, KOHTPOJIBHBIX M CAMOCTOSTEIBHBIX paboT SBISIOTCS HEOOXOAUMBIM
YCIIOBHEM JIOCTATOYHOT'O OBJIA/ICHUS MaT€pPHaIOM Y4€OHOH JUCHUIUIMHBI U YCIIEIIHOTO MPOX0XKIEHUS UTOTOBOM aTTeCTAlH 1O
JIUCLIUIUIMHE.
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B cnyvae mpumeHeHus mpu 00y4eHUH AUCIUIUTHHBI DJIEKTPOHHOTO OOYUYEHUs, TUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT U
o01eHre 00yJaroIuXCsl U IPENoJiaBaTens OCYIIECTBIIETCS B PEXIME PealbHOr0 BpeMeHU (OHJIaiH-IeKuu (BeOUHaphI), 4aThl,
BH/IC0-KOH(EPEHIINH 1 JIP.) WK OTIO0KEHHOTO BpEeMEHH (CHCTeMa TucTaniionHoro ooydenus Moodle, MSOffice365, hopymsr,
JJIEKTPOHHAS [10YTa U Jp.).

[Tpu 0Oy4enun Ui ¢ OrpaHMIEHHBIMIA BO3MOKHOCTSIMH 3JI0POBBSI DJIEKTPOHHOE 00YyYeHHUE, TUCTAaHIMOHHbBIE 00pa30BaTe/IbHbIe
TEXHOJIOTHH TIPeJyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-niepeaul HH(GOPMAaIK B JOCTYIHBIX 111 HUX (hopMax.

Peanu3zanust JUCIUILTHHEBI C IPUMEHEHHEM DJIIEKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOJIOTHH (Hanee — D0,
JOT) ocymectBasercs Ha ocHOBaHUU «[lo10XKeHUs 0 peanu3aluy OCHOBHBIX U JIONOJHUTEIbHBIX 00pa30BaTeNIbHbIX IIPOrPaMM ¢
MIPUMEHEHUEM 3JIEKTPOHHOTO 00y9IeHHs 1 AUCTAHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOIOTHH B (helepallbHOM TOCyIapCTBEHHOM
610/DKETHOM 00pa30BaTEILHOM YUPEXKICHUH BICIIEr0 00pa3oBaHus «HeIsI0MHCKUM ToCcyJapCTBEHHBIN YHUBEPCUTETY, «IlosoxKeHus
0 TIOPSIKE 3aUeTa 00YJarOUIMMHUCS 10 OCHOBHBIM PO eccroHABHEIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHUs B
OI'BOY BO «YHenl'Y» pe3ynbTaToB OCBOSHHUS B OPraHU3alUsIX, OCYLIECTBILIIONNX 00pa30BaTeIbHYIO AESTEIBHOCTD, YUeOHBIX
MPEMETOB, KYPCOB, TUCIUIUINH (MOIyJIel), IPaKTHK, TOTIOJHUTENBHBIX 00pa30BaTeIbHBIX IIPOrPaMM» ITIOCPEICTBOM IIEKTPOHHOM
uHpopmarronHo-o0pa3zoBarensHoi cpeasl PI'BOY BO «Henl V». B uckitounTenbHbIX citydadx (Gopc-maxop u T.11.) IpU
peanu3zaiuu 00pa3oBaTeNibHOMN AeaTenbHOCTH ¢ puMeHeHrneM D0, JIOT MoryT npiuMeHsATh KOMIIOHEHTBI, HE BXOIAIINE B IEPEYCHb
JIEKTPOHHON MH(POPMAIIMOHHO- 00pa30BaTEIbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUS JUCHUIIIMHBI OBYYAIOIUMUCS C UTHBAJIMJTHOCTBIO 1
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 3/10POBbsIL

OcBoeHUe MUCLUIIMHBI HHBAJIUJAMH U JIUIIAMHU C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 3[J0POBbsI OCYILECTBIISETCS C UCIOIb30BAaHUEM
CHEUHATbHBIX TEXHUYECKHX CPENCTB M HH(POPMAIMOHHBIX TEXHOJOTHH, MpEeIOCTaBIsieMBIX PecypcHBIM yueOHO-METOANYECKHM
LEHTPOM MO OOYY4EHHI0 MHBAIMIOB M JIMI C OIPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3710poBbsi Yenl'Y mo 3ampocy oOywaroierocs
(MOOHJIbHBIE CIICIHAIBHBIE TEXHHYECKHE CPEACTBA IUIS JIMI C HApYWICHWSMH 3pPEHUS M C HAapyIICHHEM CIIyXa, acCHUCTHUBHEIC
nH(OPMAIIOHHBIE TEXHOIOTHH).

IIpn HEeoOXomuMoOCTH Ul OOYYAIOIIMXCS C HApyIICHHSMH 3peHHS Ha pabodynmX MecTax ISl IPOBENCHUS NPAaKTUYECKHX HIIH
7a00PaTOPHBIX 3aHATUI YCTAHABIMBACTCS CIIEIMAIBLHOE IPOrpaMMHOE obecneueHue (MporpaMma pedeBOd HaBUIAIMM, PEUYEBBIS
CHHTE3aTOPbI, DKPaHHBIE JTYIIbI).

B yueGnble ayauropuu oOecrieunBaeTcsi OECIpensTCTBEHHBIN AOCTYN AJsi O0YYaIOUIMXCS ¢ WHBAJHIHOCTHIO U C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 30POBbS. B Kakmoi ayauTopuu, rae 00y4aroTcsi HHBAJIHIBI M JHIA ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI,
[IPeyCMaTPUBAETCSI COOTBETCTBYIONIEE KOTUIECTBO MECT JUIs OOYUAIOLIMXCS C YIETOM HapyHIEHHH UX 3J0POBbS.

J1n1st ocCBOGHMS AUCIMIUTUHBI HHBAJIMAM 1 JIUIaM C OTPaHUYSHHBIMHI BO3MOXKHOCTSMHE 310POBBSI IIPEIOCTABISICTCS AOCTYI K IEYATHBIM
UCTOYHMKAM, UMEIOIIUMCS B HayuHOH 6ubmuorexe Uenl'V, ¢ mOMOLIBIO CHEIMANBHBIX TEXHUYECKUX CPEACTB; JOCTYI C MOMOIIBIO
CHENUANBHBIX TEXHHYECKHX U MPOTPAMMHBIX CPEICTB K AJIEKTPOHHBIM HCTOYHHUKAM, IMPEICTABICHHBIM B (DOpPME DIIEKTPOHHOTO
JOKyMeHTa B (hoHze HayaHo! O6ubnmmortexn Yenl'yY wim 1eKTpOHHO-OMOIMOTEYHBIX CHCTEMAX.

VYueOHO-MeToANUeCKHEe MaTepHaibl Ul 00YYalOIUXCsl U3 YHUCJIA MHBAIUIOB U JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBBSI
MIPEIOCTABISIIOTCS B OpMax, alaliTHPOBAHHBIX K OTPAHUUSHHUSIM UX 3I0POBBSI U OCOOCHHOCTSIM BOCTIPHATHS HH(POPMAIIHH.

JI11s MHBAJIMJIOB U JIMI] C OTPaHMYEHHBIMUA BO3MOXKHOCTSIMH 3JI0POBbSI OCBOCHUE JUCIHITIIMHBI MOXKET OBITh YACTUYHO WJIU TIOJIHOCTBIO
OCYILIECTBIICHO C UCIIOJIb30BAHNEM TUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOIOTHIL.

[lpu mnpoBeaeHUHM NPOMEXKYTOYHOW AaTTECTAllMM MO JUCHUIUIMHE OOYYAIOUIMMCS C WHBAJIWAHOCTBIO W C OrpaHUYCHHBIMH
BO3MOXHOCTSIMU 3JI0POBbS O0ECHEUMBAETCSA 10 WX 3asBJICHHIO IPEAOCTABICHHE B JOCTYMHOH (opmMe B 3aBHCHMOCTH OT HX
WH/IMBUIYAIBHBIX OCOOCHHOCTEH HWHCTPYKIMH O TIOPSAKE MPOBEICHUS MPOMEKYTOUYHOH aTTecTallud, OLEHOYHBIX CPEICTB H
BO3MOXHOCTH OTBETOB Ha 3a/aHus (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIbIOTEpE, MHChbMeHHO wmpudTom bpaiins, c
HCTIONIb30BAaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Ipu npoBeaeHUN NpouEaypbl OLIEHUBAHUS PE3YIbTaTOB O0YUYEHHUs] MHBAJIMIOB U JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
[peycMaTpUBAETCs HCIOIb30BaHuE IpeaocTaBieHHbIX Yenl Y uian coOCTBEHHBIX TEXHUYECKHX CPEACTB, HEOOXOAUMBIX UM B CBA3HU C
WX WHAMBUAYAIBHBIMU 0CcOOCHHOCTAMU. [Ipy HEOOXOIMMOCTH MHBAIUAAM U JIMLAM C OIPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbBSI
IIPeAOCTaBISIETCS NOTOIHUTEIbHOE BPpeMs JUIsl MOArOTOBKU OTBETa Ha 3aJlaHusl, IPOLeypa OLEHUBAHKS PE3yIbTaToOB 00 ydeHUs MO
JUCLUIUIMHE MOJKET MTPOBOJUTHCS B HECKOJIBKO ATAIIOB.

© ®I'bOY BO «Henl'V»




1.1. TunoBble KOHTPOJIbHBIE 32JAHUS WJIN HHbIE MATEPHAJIbI

[Ipumeps! 3amay ans npomMexyTouyHoro KoHTposs (KonTposbHbie paboThI
Ne 1-3)

KoaTpoasaaa palora Ne 1 HoaTpoaknaa palora Ne 1
r Bapuarim 1 Hapuayan §
1_1;':%_;: pil)=1. Loy =g+ v 417, pll)=1
2 —
g o BE2 2 2 3yt =tz +0)
v (Tﬂr—l)' 3 oo +yiztgr +1) = secx
3+ =1 pi-1)=0 4y —zy=—gfe=.
4 oy +y=lnz+l 5. yooszdr + sinzdy = cos2rdr, y(g) =1
B (=% - 3y')dr + Deydy =0 6.y =(Iz—y+2?—1
6 oo’ — VP + 1= (z+ 1D + 1)
KoaTpoasaaa paliors Ne 1 HKoaTpoaknaa palora Ne 1
Bapuaxim 2 Bapuatmm §
L ay =yeosin 2, pi1)=1. L 2y = yiz + y).
= 2. (1 — 2y)de + 2y — x)dy = 0.
2+ 2%
T xyd 3 yrnr4+y=2Inr
4

3 ¢+ yeosz =sin2z. (- -y =x®, 0)=0,5
4

Zrpy = 32—t + 3%, pll) =0 y_t.r+12_r—ll
Trx—11 p412°

Gy —ytgr+ yeoosz =0

p(12) = —11.

B
&

. dr 4+ (¥ — )dy = 0.

¥ =/ 10+ 2+ g — 100,

=

KoaTpoatHaaa pabora Ne 1 HKoaTpoanHaa pabora Ne 1
Bapuasim 5 Hapiasan T
1.f=%. Loy = yE @4y, (1) =0
2 (y+ JFdr = rdy, p(1)=0. 2 dyesL — el
-
3Ty 4 dy=a—=. kS s”%:m-s, a{—-1)=1.
4 — 22 g = Ay,
i vI=4 4. — =1
r ¥ _
5 Zdr+ (7 + Inz)dy =0, 5. (sinz + ev)dr + coszdy — 0.
6 yidr+ (ry — dy =10, y(%):g_ 6.y =sin’(y —z).
Koarponuaas pafora Ne 1 HosTpoanaasa palora Ne 1
Bapumim § Hapuaramn &
L zy = y+zeos? 2. 1 y—2y =2z + ).
: —y 1= _{z+y+y?
2 2y =y e, wi-1)=1 2.y‘_[i—d+m).
A+l +p==r .
5 — -
4 e 4 sidy — dr. 3. sintds = (atsin z + 3 ).
5% p'rinz+ %y = /Toyr. 4 3y +yrt==+1, pl)=-1.
K v _ —
G ¥ = tgd[2r +y) — 2, U{?—;}=% 5 (14 3r°sing)dr — zetppdy = 00

6oy —dy—- =0




KoaTponeaas pafiora N: 2
Bapusm 1

. Tl TP TE THEEREE O EOTHOE g e paE I AR

FPABHEHHS © NOCTOHHHEIME woadkbipenTamy  |(BoE-
MOGEHD GOABE HHENODD [OPSETHA), HMEIDSee JEHHLS
HACTHLIE DRIICHHS: ) = TS, [y = TE—T

Pommme. MTHEeAH0S HEMTHOPNIHGE YPAEHEHRES © HEOIH-
POIHOCTEID B EHE KEEIHMHAONOUISHA:

Vst =T pe

Pampms. mnefiaoe B HOPOAHGE ¥ PERAEHNE, WCI0E-
AFH METOH, EAPHAIHE NOCTOSHENAZ

T+ iy +dy=eFIne

4 Pomem. AHEEAHYE OAR0POIHYE CHCTEMY T = A T
o 1 0
A=1-1 4 0], Mga=2
-2 1 2
= 21
5. HafTH 3CnoHeHTy OT MAaTpamir 4 = 1 al
KoaTponeaas pafiora N: 2
Baopugxm 2
L. TlocTpeuATE JIHiEREE O ROPyTHOE g A FOe
FPABHEHHE © NOCTOHHHEIME HoHIHeHTRMHE  {BE-
MOGEHD GOABE HHENODD [OPSETHA), HMEIDSee JEHHLS
HACTHLIE peaneana: y = e ooslr, g = & 5in 2r.
2. Pemems TaHefH0E BEIHOPOIHOE YPARRSHRE ¢ HeOTm-
POTHOCTED B BRI KBEIHMHOOUITEHE
¥+ 2y — 3y’ = (Br + G
3. Pomeme. manefiH0e BeqTHODOARME ¥PAEHEHNS, WO
IF S METOJ, BRDHAITHHA TDCTOSTHEGA:
1
iy = .
Vit gr
4. PormeTs AHHERHYES OFHOPOIHY Y CHOTEMY & = A 7

[

3 6 —18
A=|11 -5, Apg:=-1

1 2 -6

HafTh 3KcnoHeETy OT MATpHIE A = (_31 :)

&%

HKonrponsnas pabora Ne 2
Bapuawm 3

. IMocTpowTs, AnseRB0e oIEOPOIR0E quddcepesmpaLioe

FPARHSHRE ¢ IOCTOSHHEIMH Eostwhmmpesrrrasm  (Boo-
MOGEHT GO00e HAZHODD [OPSIER), WMEIee TAHHLE
ERCTHENS DEIIISHNS §j; = T28%,  gjg = T,

. PoineTh AMHERHGE HEOMHOPOAHOE ¥ RARHEHRE © HEQTHO-

POAHOCTEREY B BHAR KEAZHMEHHOSIIEEAT

'Y — Bly = 2a—I=

. Pomwrh anHeRHGE HAOAHODOIHOE ¥ DRRHGHHE, HCIIOE-

Y8 METH] BAPHBIHE [I0CTOHHEON:

V- =

=

Wa1—zT

. Poinwre JraeefEy s IEODOIHY D cRcTemy &= 4 1

o 6 -2
A=|18 132 3}, Jga=-3
18 -9 -6

1 4
. HafTH 3HCIIOHEHTY OT MET[HIE _.4=(1 _2).

&%

HKonrponsnas pabora Ne 2
Bapuawm 4

. IMocTpowTs, AnseRB0e oIEOPOIR0E quddcepesmpaLioe
FPARHSHEE ¢ IOCTOSHHLIMH Eostchanpesrrrasn  [(Boo-
MOGEHT GO00e HAZHODD [OPSIER), WMEIee TAHHLE
MACTHLIE DEMSHRS: I = T cosdT, pa = 1.

. PoineTh AMHERHGE HEOMHOPOAHOE ¥ RARHEHRE © HEQTHO-
POAHOCTEREY B BHAR KEAZHMEHHOSIIEEAT

¥’ — 5y + Gy = 13sin 3.

. Poamsrn AnneREoe Heqgaopoiiios ¥ PRREEEIE, MCIik-
I¥H METO BREPHAINN IOCTOSHEOR:

=

1+ e2="

¥ -3y 3y =

. Poinwre JraeefEy s IEODOIHY B cacTemy &= A4 1
i1 6 —15
A=|1 2 -5, Maz=1
1 2 -4

. HafTH 3HCIIOHEHTY OT MET[HIE _.4=(_41 ?)



Koutposannas padora Ne3
Bapuanm 1

1. I[J'ISI 3agadn Komu YKa3aTtb KaKOfI—HH6y,I[B OTpPC30K, HAa KOTOPOM CYHICCTBYCT PCHICHUC C NAaHHBIMH
Ha4YaJIbHBIMU YCJIOBUSAMU

i= L x(0)=1
2. Pemmts ypaBHEHUE:

3. Jlus 3amadu

) £
i = svlnx + xt, x(0) = 1_F
2
HalTH NPOU3BOIHYIO
dx(t. E‘]l
de =
4. HaiiTu Bce NOJ0KEHUS PAaBHOBECHS, UCCIEIOBATh UX Ha YCTOMYUBOCTH

F=4x%-2x

5=

Koutpoannasi padora Ne3
Bapuanm 2

1. Jns 3agaun Komm ykazaTh Kakoi-HHOYIb OTpPE30K, Ha KOTOPOM CYIIECTBYET pEIICHHE C JaHHBIMU
Ha4aJIbHBIMU YCIOBHAMHU
t3 1
i=— x(0) =—
x3’ 6
2. Pemmuts ypaBHEHUE:
j.ujr_l_j:(x_jr]—x =0
3. Jlus 3amadu

Ed
i=:c¥Inxr+ oEx(0)=1-

N 3

HalTH IPOU3BOIHYIO

dx(t, E}l
de =0

Haiitu Bce nono)keHus: paBHOBECHSI, UCCIIEOBATh UX HA YCTOMYMBOCTh

I=-e+1

>

KonTpoabnas padora Ne3
Bapuanm 3

1. Hnsa 3agaun Komm yka3aTh KakoW-HHOYOb OTPE30K, HA KOTOPOM CYIIECTBYET pEIIeHHWE C JaHHBIMHU
HaYallbHBIMH yCIIOBUSIMH
2. Pemmrts ypasuenne: ¥4~ ¥V =1
3. Jlus 3amadu
i =&+ 2x%, W) =1+4+¢
HalTH MIPOU3BOIHYIO
dx(t, £)
de L:D
4. HaiiTi Bce TIOJIOKEHUS PAaBHOBECHS, UCCIICIOBATh UX HA yCTOWIHUBOCTH
Y¥=cosx—sinx




Koutposannas padora Ne3
Bapuanm 4

1. I[J'ISI 3agadn Komu YKa3aTb KaKOfI-HH6y,Z[B OTpPC30K, HAa KOTOPOM CYHICCTBYCT PCHICHUC C NAaHHBIMH

HadYaJIbHBIMU yCJ'IOBI/I}IMI/I
B 1
i=—, x(0) = 7

2. Pemmts ypaBHEHUE:
j.' =(x+ 1]}': + 5.1:
3. Jlus 3amadu

:::=§+zx=r, @) =1-=

HalTH MPOU3BOAHYIO

dx(t. E}l
de =0
4. HaiiTi Bce TIOJIOKEHUS PAaBHOBECHS, UCCIICIOBATh UX HA yCTOWIHUBOCTH
T=-e"4e"

KonTpoabnas padora Ne3
Bapuanm 5
1. Jns 3agaun Komm yka3aTh Kakoi-HMOYIb OTPE30K, Ha KOTOPOM CYILECTBYET pEIICHHE C JaHHbIMU

HavYaJIbHbIMH YCJIOBUAMHA

. t 1

2. Pemmts ypaBHEHUE:

55+ 7% = x(F + x)
3. Jlns 3amauu

- 5 [Qg5

. 5 = 3 =

F=cs¥lnfx + x V3, x(0)=1- -JE

HalTH NPOU3BOIHYIO

dx(t, E}l

de =0

4. HaiiTi Bce TIOJIOKEHUS PAaBHOBECHS, UCCIICIOBATh UX HA YCTOWIHUBOCTH
I=-cosx

KonTpoabnas padora Ne3
Bapuanm 6

1. Hnsa 3agaun Komm ykas3aTh KakoW-HHOYOb OTPE30K, HA KOTOPOM CYIIECTBYET pEIIeHHWE C JaHHBIMHU

HavYaJIbHbIMHA YCJIOBUAMHA
tﬁ-

2. Pemmth ypaBHECHUHE:
xfE=1+7
3. Jlus 3amadun
i=ex+ 2x%t, x(0)=1+ &%
HalTH NPOU3BOIHYIO
dx(t, £)
de L:
4. HaiiTh Bce TONOXKCHHS  pABHOBECHS, HCCICIOBaTh HX HA  ycToifumBoCTh: = —3° +1



3anmaun K 3K3aMeHny 1o Kypey «AuddepeHnnanpubie ypaBHEHUS», 3 CEMECTP

buner 1.
y x
'|.‘:|' = — = —
. - x ¥
2(y + 2)3
V=
2. 7 +y-—1)F
3. v +v=Ilnx+1
yi-2y +y= e
iF=—-3x+vy
=4y +—
'L:" —_—— x 'LT —
5. ¢ T tet
buner 2.
: v
XY =}’C051u;
2.
3. v +vcosx =sin2x
4. v +4y + 4y =e*Inx
iF=2x—v
5 |7y =2y—x—5efsint
buner 3.
. 2 — 4y —6x
'LJ' = —_—
1. ~ x—y-—2
2. W+yxP)dx=xdy
3. xy +2y=e™
4. ¥y +2y" -3y =(8x + 6)e”
%=y +tanft—1
5 | #¥=-x+tant
buner 4.
. Xy =yx3-yI+y,y(1)=0
2.
tds 2t 3
= S —_
dt
4. v'-5y + 6v=13sin3x
=2y —x
o3L
=4y —3x+——
5.\ - g3+ 1
buner 5.
: .V
1 Xy =v+x cos‘;



(2x + 1)y +y=x
3x

yi-3y +2v=——
B v +2) 1 + e3x

i=2x—-y—z
j:r:x_}:r

E=3x—v-—-2z

}.' _ x}:" — z(x + }'}']

‘._(_‘X.'-I-_].-‘+2)=
U4+ 2x

s
sintds = (étsin‘i + S)dt

vV — 81y =273
iF=3x-—2y
= 2x — v+ 15e"Wt
_.x:}:rl — }r(x _l_}:r]

(1-x%y)dx +x3(yv —x)dv =0

yxlnx+v=2Inx

}:r'rl —I— *}:r = —
Elm* X

=y
V= —4x + 4y

f=—-2x+y+2z

v +v=Ilnx+1

x}:rl = }:r + _j-:= + }J’=’}T(1} = ‘_|_

Ix =}r=}:rl = }:rz(x _|_}:rz}
y'+2y -3y =x%e”

k=x—-2y+ 2z
T=x + 4y -2z
Z=x+5y—3z

Xy = }-‘(1 + lni)

. 2x+y
7 —x_—zy;}'n]— 0

(* - 2x)dx + (2xy — siny)dy = 0

buier 6.

buner 7.

buier 8.

Buner 9.



B

N —

}_,n" _ *_-}_1' + E}' = €=x + sin2x

L= —4y 2y
i X }‘I'Er_-]_
3

'r:ﬁx+3"_
3 ) gt —1

Bbuier 10.

xy dx = (% - y*)dy
y—2x

=Tz YO =0

y

(v—3x*+1dx + (x + Iny)dv = 0
-9

S h = —
y -2y +) x

V=—3x—v+z

j:—x+2}-‘

buier 12.

xy cosy + siny = sin® y

xy +x3 4y =y

1
}_.l' _2}3 =E—21ﬂ{€'x}

P=—-3x—V+z

y=
j:—x+2}"

buier 13.

v +ytanx = ¥ cosx
(o +5)" =x%y
v+ 6y + 9y = 36xe3
. Er
¥=-x—v+ E
y=2x+2v+ ZT+1

buier 14.

gdx + (@ +n(y)dy=0,x>0y>0

e 1,__x+1

h! y = ¥ i

i=2x+v-—=
jr:—:)('-'-z
E=x+y



Buner 15.

1. v cosx+v(1l+y)sinx =0

3. () -ye* =0
4. V' -4y + 4y = 32xve™™

X = 4x — 8y + tan4t
V=4x — 4y
buner 16.
. G—x—2y)dx—2(1+x+2y)dy =0
,-_(x +}='—|-2)=
2. VT e

v 42y +y =0+ 2)(Inx +§)
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