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Conepxanue

1. Ilenu ocBOCHUS AUCIUTLIUHBI

2. Mecro nucuumiunsl B cTpyktype OITOIT

3. Komnerenuuu obyuaroierocs, GopmMupyemMbie B pe3yJIbTaTe OCBOSHUS JUCITUTUTHHBI
(Momyst)

4. O0beM TUCIUTUIMHBI (MOTYJIs)

5. CTpyKTypa U coaepKaHue JUCUUILIUHBI (MOIYJIS)

6. @OHJ OLICHOYHBIX CPEACTB

6.1. IlepeyeHp BUIOB OLIEHOYHBIX CPELICTB

6.2. TUNOBBIE KOHTPOJIBHBIE 3aIAHUSA U UHBIE MATEPHUAJIbI U TEKYILIEH aTTeCTalun
6.3. TunoBbIE KOHTPOJIBHBIE BOIIPOCHI U 3aJaHUSA ISl IPOMEKYTOYHOM aTTECTALNN

6.4. Kputepuu onieHuBaHus

7. YueOHo-MeToAn4YecKoe U MHPOopMAITMOHHOE 00eCTICUeHUE AUCITUTIIIUHBI (MOTYJIs)
7.1. Pexomenayemas nureparypa
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MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyIapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUPEKICHHUE BBICLICTO 00Opa30BaHUs

«Yensbunckuii rocynapcreensiid yausepcurer (PI'BOY BO «Uenl'Vy)

Pabouas nporpamma mucuumuasl "JIuddepeHnuansapie ypaBHEHHA" 10 HAPABICHUIO TIOATOTOBKH (CIEIMATBHOCTH)
10.05.03 "UuadopmannonHast 6€30MaCHOCTh aBTOMAaTH3UPOBAHHBIX CUCTEM" HANPaBICHHOCTH (TIPOGMITIO)
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«Henl'Y»

cTp. 3

1. HEJIX OCBOEHMA JUCHUIIJINHBI

Lenp npenopaBaHust QUCUMIUIMHBL «/luddepeHunanbHpie ypaBHEHHS» COCTOUT B HPUOOPETEHHWH CTYJEHTAMH TEOPETHYECKHX
3HAHMH ¥ TMPAaKTHYECKUX YMEHUIl M HAaBHIKOB IO TeopHH Iu(depeHnnanbHbIX YPaBHEHHUH, HCIONb30BAHUM WX OIS PELICHHS
MIPUKJIA/IHBIX 3a]1a4 (GU3UKH, MEXaHUKH, BAPUAIIMOHHOTO UCUUCIICHUS.

MHaukaTopsl JOCTHKEHNUS KOMIIETEHIIMN:

OIIK-3.1. O6nagaeT 3HAaHUSIMU OCHOBHBIX MaTEMATHUYECKHUX IMOHITUI U METOJIOB.

OIIK-3.2. Hwmeer HpaKTI/I‘IeCKI/Iﬁ OIIBIT HCIOJIb30BAHUA MATCMATUYCCKUX MCETOAOB [JId PCEHICHUA 3aJa4d HpO(I)eCCHOHaJ'ILHOﬁ
JCATCIBbHOCTHU.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

Hukn (pazpem) OIIOIT: F1.0.04

2.1 TpeGoBaHus K IPeABAPHUTEIbHON NOAT0TOBKE 00y4Yal01Lerocs:

Anrebpa

MareMaTudyecKkuii aHaJIu3

2.2 IucuMImIMHbI M PAKTHKH, 1J15 KOTOPHIX OCBOEHHE JAHHOW AMCHUIIIMHBI (MOAYJIsl) He00X0IMMO KaK MpeIlecTByIoIIee:

Teopm{ BepOfITHOCTefI U MaT€MaTU4CCKas CTaTUCTUKA

Teopm{ HaJICXKHOCTU

OCHOBBI HAYYHBIX UCCIICIOBAaHUN

TloaroroBka k ciaave u caaya rocy1apCTBEHHOI'O 9K3aMEHa

[IpenauruiomHas npakTuka

3. KOMIIETEHLIY OBYYAIOLIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLUAIIIMHBI
(MOJY.JIST)

OIIK-3: Cnoco0eH ucno/jb30BaTh MaTeMaTHYecKHe MeTObl, He00X0AUMbIe 1Jsl pellleHHs 3a1a4 NpogeccHOHATbHOI
IeATeJIbHOCTH;

3HaTh:

Juns noctmxenus nunaukaropa OIMK-3.1: 3HaTh OCHOBHBIC MAaTEMaTHYECKHE TIOHSATHS U METO/IbI.

YMmerb:

ﬂJIS{ JAOCTUIKEHUA MHAUKATOpa OIIK-3.2: YMeTh HUCIOJIb30BaTh MaTeMaTHUYCCKUE MCTOAbI IJId pCIICHUA 3aJda4 HpO(I)ECCHOHaHLHOfI
JCATCIbHOCTHU.

Baagern:

Hnst noctmkenns: uaaukaropa OITK-3.2: BraneTh MpakTHYECKUM OIMBITOM HCIOJIb30BAHUS MATEMATHYSCKUX METOJIOB JUISl PELICHHS
3a/1a4 Mpo(heCCHOHABHOMN JESTEIBHOCTH.

B pe3yabTarte 0cBOCHMS IMCHUIIIMHBI 00y4Yaromuiics 10/KeH

3.1{3naTnb:

3.1.1|ocHOBHBIC MaTeMaTHYECKHE IIOHATHS K MECTOAbI

3.2({¥Ymerh:

3.2.1|ucnosb30BaTh MaTEMAaTHICCKHE METOABI U pCIICHUSA 3a1a4 HpOCbeCCPIOHaJ'ILHOﬁ JACATCIbHOCTU

3.3|Baaaern:

3.3.1|mpakTHYECKMM OIBITOM HCIIOJIb30BAHMS MATEMaTHUCCKHMX METOMOB Il pPELICHUs 3aaad MpoQecCHOHANTBHON
JIeSTebHOCTU
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10.05.03 "UuadopmannonHast 6€30MaCHOCTh aBTOMAaTH3UPOBAHHBIX CUCTEM" HANIPABICHHOCTH (TIPOGIMITIO)
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4. OFBEM JJUCIIUITIJIMHBI (MO Y JIS)
OOwas TpyaoeMKoCTb 23ET
YacoB 1o yueOHOMY IIaHy: 72 Bubl KOHTpOIIS B ceMecTpax:
B TOM 4YHUCIIE:
ayIUTOPHBIC 3aHATHUS: 52 3aueTsl 4
camocrosTenbHas padota: 14,7
KOHTaKTHas pabora: 57,3
HKP: 5,3
5. CTPYKTYPA U COAEP KAHUE JTUCHUIIJIMHBI (MOAY JIS)
Kon HaunmenoBaHue pa3/iesioB U TeM /BU 3aHATHS/ Cemectp | YacoB Jlutepatypa
| 3AHATHA [ Kvne
Pazpeua 1. O6mas Teopusi nuddepeHuHAILHBIX YPABHEHHIT W CHCTEM.
1.1 Oo6mue noustus /JIex/ 4 1 JI1.1 J11.2J12.1J13.1
013233 24 25 26
1.2 Hekoropsie 3neMeHTapHbIC METOBI MHTErpupoBaHus. /JIek/ 4 1 JIT.1 JI1.2J12.1J13.1
01 3233 24 25 26
1.3 VYpaBHEeHHS C pa3IeNsSIOMmMUAMUCS MepeMeHHbIMA. OTHOPOIHBIE YPaBHEHUS U 4 2 JIT.1 JI1.2J12.1J13.1
cBogsamuecs K Hum. /TIp/
1.4 JIuneiinble ypaBHeHus 1-ro mo-psaka. YpaBHeHus bepHymau. YpaBHeHUs 4 2 JI1.1 JI1.2J12.1J13.1
Puxkaru. /TIp/
1.5 YpaBHeHus B nodHbIX auddepennmanax. Marerpupyromuii MHoxwuTens. /TIp/ 2 JI1.1 J11.2J12.1J13.1
1.6 KonrponbHas padora Nel /TIp/ 4 JI1.1 J11.2J12.1J13.1
1.7 Hexoropele >1€MeHTapHBIE METOJbl MHTETPHPOBAHUS YPAaBHEHHMH IEPBOrO 4 JI1.1 J11.2J12.1J13.1
nopsaaka. /Cp/ 3132 33 54 35 26
Paznen 2. JInneiinble ypaBHEHHUsI U CHCTEMBI.
2.1 Jluneiinble OAHOPOJIHBIE ypaBHEHMs C IOCTOSHHBIMH Ko3(d(duuueHTamMu 4 2 JI1.1 J11.2J12.1J13.1
(cimyuyaii mpocThix KopHeR). /Jlex/ 019253 54 35 D6
2.2 Jluneiinple OAHOPOIHBIE YypPaBHEHMS C IOCTOSHHBIMH KO3 (dHLUEHTaMU 4 2 JI1.1 JI1.2J12.1J13.1
(cimyuaii kpaTHbIX KOpHE#). /JIek/ 019253 54 35 26
23 Jluneiinple HEONHOPOJHBIE YpPaBHEHHS C IMOCTOSHHBIMH KoOd(duimeHramu. 4 1 JI1.1 JI1.2J12.1J13.1
KBaszumHorowreHs!. /Jlek/ D132 33 54 25 26
2.4 HopmanbHas  nuHeliHass ~ OJHOpOJHAs  CHCTEMa  C  IIOCTOSHHBIMH 4 1 JI1.1 JI1.2J12.1J13.1
koaduruenramu. /Jlex/ 219253 54 35 D6
2.5 [MokazarenbHas QyHKIKsE MaTpULIBL. /JIek/ 4 1 JI1.1 J11.2J12.1713.1
013233 24 25 26
2.6 Hopmanpras ~ cucrema  NIWHEHWHBIX ~ ypaBHEHHMH € NEpEeMEHHBIMA 4 2 JIT.1 JI1.2J12.1J13.1
ko3 dunuentamu. /Jlex/ 01 3233 24 25 26
2.7 Jluneiinble ypaBHEHMsS N-TO HOpPAAKAa C MEPEeMEHHbIMU Kod(duireHTaMu. 4 2 JI1.1 J11.2J12.1J13.1
/JTex/ 31 32 33 54 25 26
2.8 Jlunelinble OJHOPOAHBIE YPABHEHUS C IOCTOSHHBIMHM Ko3(duiueHramu. 4 2 JI1.1 J11.2J12.1J13.1
Kgasumuorounensl. 3agaua Komm. /TIp/
2.9 Jluneiinble OMHOPOIHBIE CHCTEMBI C MTOCTOSSHHBIMU Kod(dunnentamu. Ciydait 4 2 JI1.1 JI1.2J12.1J13.1
JeHCTBUTENBHBIX KOpHEH. /TIp/
2.10  |JIuneitHbIe OMHOPOHBIC CUCTEMBI C IOCTOSHHBIMH KO3 duiuenramu. Ciaydan 4 2 JIT.1 J11.2J12.1J13.1
KOMILIEKCHBIX KopHeH. /TIp/
2.11  |JluHeiiHble HEOMHOPOIHBIC CHCTEMBI C TOCTOSHHBIMH KO3(PPHUIUCHTAMHU. 4 1 JIT.1 JI1.2J12.1J13.1
KBazumHorounensl. Meros Bapuanuu NocTosiHHbIX. /T1p/
2.12  |JIuHeiiHblE HEOIHOPOAHBIE CHUCTEMBI C IOCTOSHHBIMU KO3(duUIMEeHTaMU. 4 1 JI1.1 J11.2J12.1J13.1
Merton Bapuanuu nocTosiHHbIX. /TIp/
2.13  |KonrpombHas pabdota Ne2 /TIp/ 4 2 JI1.1 J11.2J12.1J13.1
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2.14  |Jluneiinble ypaBHEHHUS C MOCTOSHHBIMU Kodddunuenramu. /Cp/ 4 1 JI1.1 JI1.2J12.1J13.1
D132 33 54 25 26
2.15 |HopmanpHas  suHeWHas  OJHOpPOAHAs  CUCTeMa C  HOCTOSHHBIMHU 4 0,7 JI1.1 JI1.2J12.1J13.1
koapdunuerramu. /Cp/ 219253 54 35 26
2.16  |Tloka3zarenbHas QyHKIws MaTpuipl. /Cp/ 4 1 JI1.1 J11.2J12.1J13.1
01 3233 24 25 26
2.17 |HopmanbHas  cucreMa  JMHEHHBIX  ypaBHEHMH €  IIEPEMECHHBIMH 4 0,5 JI1.1 J11.2J12.1J13.1
koapuumenramu. /Cp/ 019253 54 35 D6
2.18  [JIuneiinble ypaBHEeHUS N-ro MOPsAKa C IepeMeHHbIMU K03 dunuentamu. /Cp/ 4 0,5 JI1.1 J11.2J12.1J13.1
3132 33 54 35 26
Pa3znen 3. Teopembl 0 HyJSIX pelleHUil JHHEHHBIX ypaBHEeHMiHl BTOpPOro
nopsjaka.
3.1 TeopeMbl 0 HYJISIX pEIICHH JTMHEHHBIX YPaBHEHHI BTOPOro nopsaka. /JIex/ 4 3 JIT.1 JI1.2J12.1J13.1
01 3233 24 25 26
3.2 TeopeMbl 0 HYJISIX pElICHU JTMHEHHBIX YpaBHEHUH BToporo nopsaka. /Cp/ 4 1 JIT.1 JI1.2J12.1J13.1
01 3233 24 25 26
Paznes 4. 3apaua Kommn
4.1 Teopema cyliecTBOBaHMSA U E€IUHCTBEHHOCTH pelleHus 3agaud Komm s 4 2 JI1.1 J11.2J12.1J13.1
HOpPMaJIbHOHM CUCTEMBI JIMHEHHBIX YpaBHEHHIA. /JIek/ 019233 54 35 D6
4.2 Teopema cyliecTBOBaHMSA U E€IUHCTBEHHOCTH pelleHus 3agaud Komm s 4 3 JI1.1 J11.2J12.1J13.1
0JTHOTO ypaBHeHwusl. /JIex/ 019253 54 35 D6
43 Teopema cyliecTBOBaHUS M €IMHCTBEHHOCTH peleHus 3agaud Kommwm st 4 2 JI1.1 JI1.2J12.1J13.1
HOpMaJIbHOM cucteMbl auddepeHmanbHpIXx ypaBHeHuit. /Jlex/ 012253 54 35 D6
4.4 TeopeMsl cyIecTBOBaHMS U €AMHCTBEHHOCTHU pemenus 3agaun Komu. /Cp/ 4 2 JI1.1 J11.2J12.1J13.1
31 32 33 54 25 26
Paznen 5. HenponoJszkaemble penieHust.
5.1 Henponomxaemsle pemenus. /JIex/ 4 3 JI1.1 J11.2J12.1J13.1
D132 33 54 25 26
52 Henponomxaemsle pemenus. /Cp/ 4 2 JI1.1 J11.2J12.1J13.1
3132 33 54 25 26
Pa3znen 6. ABToHOMHBIe cucTeMbl AU depeHIHATBLHBIX YPABHEHUH U UX
(a3oBble IpoCcTpaHCTBA.
6.1 ABTOHOMHBIE cuUCTeMbl Au(p(depeHIHaIbHbIX ypaBHEHMH H HX (ha30BbIe 4 2 JI1.1 J11.2J12.1713.1
npocrpancTa. Pa3oBsle npocrpancTBa. azoBble TpackTopun. /Jlex/ 013233 24 25 26
6.2 ®da30Basi IIOCKOCTh JINHEHHOW OXHOPOIHOW CHUCTEMBI BTOPOTO MOpSIKa C 4 2 JIT.1 J11.2J12.1J13.1
IOCTOSIHHBIMH K03 dunuentamu. /Jlex/ 013233 24 25 26
6.3 KoHcepBaTuBHBIC CHCTEMBI C OJJHOHN CTENICHBIO CBOOOIBI. 4 1 JIT.1 J11.2J12.1J13.1
/Cp/ 013233 24 35 26
6.4 IepBbie unterpainst. /Cp/ 4 1 JI1.1 J11.2J12.1713.1
01 3233 54 35 26
Pazgen 7. Teopus ycToifunBocTH.
7.1 Teopwus ycroitunBocTr. OCHOBHEIE TIOHSTHSL. 4 2 JIT.1 JI1.2J12.1J13.1
/JTex/ 01 3233 24 25 26
7.2 Teopus ycroituuBoctu. /Cp/ 4 1 JI1.1 JI1.2J12.1J13.1

01352033 54 35 56
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Pa3zpnen 8. YpaBHeHHs1 B 4aCTHBIX IPOM3BOAHBIX IEPBOI0 NOPSIAKA.
8.1 YpaBHEHUS C YaCTHBIMU [IPOU3BOJHBIMU NIEPBOTO Nopsiaka. /JIex/ 4 2 JI1.1 J11.2J12.1J13.1
0135233 54 35 56
8.2 YpaBHEHUS C YACTHBIMU IIPOU3BOIHBIMU NEPBOro nopsaka. /Cp/ 4 1 JI1.1 J11.2J12.1J13.1

01 352033 54 35 56

Pa3nen 9. Unas koHTaKkTHasi padoTa

10.1  |MuauBuAyanpHas KOHCYJIbTaLMs, TeKymuil konTpoas /MKP/ 4 5,3 JI1.1J12.1J13.1
01092

6. POHJ OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

JlomaliHss KOHTPOJbHAs paboTa
Bomnpocsr k 3auery

6.2. TunoBbie KOHTPOJIbHbIE 32/1aHUS U HHbIEe MATEPUAJIBI VISl TEKYLIel aTTecTaluu

CM. IIPUJIOIKCHUEC

6.3. TunoBble KOHTPOJIbHBIE BONIPOCHI U 3aIaHHUs JJISl HIPOMEKYTOYHOH aTTecTaluu

Bomnpocsl k 3a4ery:

1. Onpenenenusi ypaBHeHUSI B MOJHBIX IuddepeHnnanax ¥ MHTETpUPYIONIEro MHOXHTeNs. Teopema O pelIeHHH ypaBHEHHsS B
nojHbIx aupdepennuanax. Ciaencr-sue. Teopema 00 MHTErpUPYIOLIEM MHOXKUTEIIE.

2. OmnpeneneHusi JTUHEHHOTO OJHOPOJHOTO M HEOMHOPOIHOTo Mud(hepeHINaTIbHOrO YpaBHEHHUs IEpBOrO Iopsiika. Teopema o
PELIeHUN JIMHEHHOTO0 HEOXHOPOJHOrO A GEepeHIMaNbHOIO ypaBHEHHS IEPBOTO IOPSIIKA.

3. Omnpenenenue ypaBHeHus beprymm. Meron pemenus ypaBHeHus bepryim. Teopema cymiecTBOBaHHS M €JUHCTBEHHOCTHU
peleHus OAHOPOJIHOIO YPaBHEHUS.

4. OnpenesneHue ypaBHEeHHs ¢ pa3AessIOIMMUCS TIepeMEHHBIME. Teopema CyIecTBOBaHUS U €IMHCTBEHHOCTH PEIICHNs YPaBHEHUS C
Ppa3aenAOIMMUCS IEPEMEHHBIMHU.

5. OmpeneneHrue JUHEHHO 3aBUCUMBIX/He3aBUCHMBIX (GyHKuui. Onpenenutens Bponckoro. Teopema o JHHEHHON 3aBUCHMOCTH
GbyHKIMT.

6. Ompenernenue JTUHEHHO 3aBUCHMBIX/He3aBUCHMBIX (yHKumid. Onpenenurens Bporckoro. Teopema o nrHEHHONW HE3aBUCHMOCTH
GbyHKIMT.

7. Onpenenenue JTUHEWHOTO OJHOPOAHOTO IH(depeHInanTbHOr0 ypaBHEHHUs N-OH CTENEHH C MOCTOSHHBIMH KOI(QHIIEHTaMH.
Onpenenenue QpyHIaMEHTAILHONW CHCTEMBI pelIeHUH. XapaKTepUCTHYECKH MHOTO4IeH. Teopema 00 00IIeM pelIeHnH JTUHEHHOTO
oJtHOpoaHOro M depeHnanbHOro ypaBHeHHs € IOCTOSIHHBIMU KO3((GHUIMEHTaMH B CIy4ae MPOCTHIX KOPHEH.

8. Ompenenenue JMHEHHOTO OZHOPOAHOTO IH((GEPEHINATBHOIO YpaBHEHHS N-OM CTENEeHH C MOCTOSIHHBIMH Kod(duImeHTaMu.
Onpenenenue ¢GyHIAMEHTAJIbHOM CHCTEMbI pEHICHUH. XapaKTepucTHYecKuii MHorowieH. Jlemma o cmemieHuu (GpopMyJIUpoOBKa).
Jlemma o kpaTHbIX KOpHsX ((opmymnupoBka). Teopema 00 oOlIeM peHICHHUM JIHHEHHOTO OJHOPOJIHOTO TU(QEePEHINAILHOTO
YPaBHEHHUS C MOCTOSHHBIMHU KO3 QHULNEHTaMH B CIIy4ae KpPaTHbIX KOPHEH.

9. Jluneiinble nuddepeHnnanbHbIe YPaBHEHUS N-TO MOPAIKAa € MOCTOSHHBIMH Kod(d¢uuneHtamu. DyHAaMeHTanbHas CHUCTEMa
pemieHuid 1 oOmiee pemreHne. XapaKTepUCTHUECKUH MHoOrowieH. Teopema o0 oOuieM pelieHuH JHHEHHOro IudQepeHnnalbHOro
YpaBHEHHMS N-TO MOPSAKA C IOCTOSIHHBIMU KO3 UIMEeHTaMH B cIydae IPOCTHIX KOPHEH.

10. Jluneiinble nuddepeHnnanbHble YpaBHEHHS N-TO MOPSAAKA C MOCTOSIHHBIMU Kod(duuueHTamMu. PyHaaMeHTalbHas cHCTeMa
peuieHuii. Xapaktepuctudeckuid MHorowsieH. Dopmysna cmenienus. JleMmma o KpaTHbIX KOpHsX. OOlee pelleHHe JIMHEHHOTO
JuddepeHInalIbHOr0 YpaBHEHHs N-I'0 TOPAKa ¢ HOCTOSHHBIMU K03 uimenTamMmu B cityyae KpaTHBIX KOpHEH.

11. JIuneiinsie HeomHOpOAHBIC AU depeHIaIbHbIe YPaBHEHH C MOCTOSHHBIMU K03 duimentamu. KBazumuorounensl. Teopema o
BHJIE YACTHOT'O PEIIEHHS B ClIyyae KBa3UMHOT'OWJICHOB.

12. Jluneiinbie cucteMbl auddepeHIanbHbIX ypaBHEHUH ¢ MOCTOSHHBIMH KOA(PQHUIHEHTaMH. XapaKTePUCTUICCKUH MHOTOUJICH.
Teopema o Buje pelICHUs B CiIydae NPOCTHIX KOPHEH.

13. Jlunetinple cucTeMbl AU QepeHIHaNTbHBIX YPaBHEHUH C MOCTOSHHBIME KO3((HIMEHTaMU. XapaKTepUCTUUECKHH MHOTOWIEH.
Teopema o Buze pelieHus B 00IIEM ClIydae.

14. JluneitHple cucteMbl AnGQepeHIHATbPHBIX YpPaBHEHUIH € INepeMEeHHBIMH Kod(-¢puunueHTamMu. Teopema CYIIECTBOBAHHUS H
C€AUHCTBCHHOCTHU PCUICHUS 3a/laun Komm.

15. Jluneitnple cuctemsl nuddepeHnnanbHbIX YpaBHEHHH C TNepeMeHHBIMH Kod(-durmeHtamu. (DyHIaMeHTalbHAs CHCTEMa
pemenuii. Onpeanenurens BpoHnckoro.

16. JluneitHple cucteMbl nuddepeHInanbHbIX YpaBHEHUH C MepeMeHHbBIMU Kod(-duimentamu. Jlnneilinsie nuddepeHunansabe
ypaBHEHHMS N-TO MOPSJIKA ¢ IIepeMeH-HbIMU ko3 dunuentamu. Gopmyna JlnyBumis.

17. Jluneitaple cucteMbl nuddepeHnnanbHbIX YpaBHEHUH C MepeMeHHbBIMU Kod(-duiumentamu. Jlnneiinsie nuddepeHunansabe
YpaBHEHHUS N-TO MOPs/IKA C IepeMeH-HbIMU KodpduuneHTaMu. MeTos1 Bapualuy NOCTOSHHBIX.
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18. Jluneiinsle auddepeHyanbHble YPaBHEHUS N-T0 MOpsIKa ¢ MepeMEeHHbIMU KoddduirenTaMyu. DKBUBAICHTHOCTh YPAaBHEHUS U
cucTeMbl TU(depeHIIHATBHBIX YPaBHEHHH ¢ IEPEMEHHBIMH KO QUITEHTaMH.

19. INoka3zarenbHas GyHKIUS MATPULBL. Pam 0T MaTpHLIBL

20. DkcrioHeHTa OT MaTpHIbl. CBOWCTBA M CIIOCOOBI €€ HaXOXKACHHSI.

21. Teopema o Hekonebmromemcs pemenuu. Teopema IlTypma.

22. Teopema cpaBHenus. Teopema Kuesepa.

23. Teopema cyliecTBOBaHMs pelieHus 3ana4u Koy 11 0JHOro ypaBHEHHs .

24. TeopeMa 0 €MHCTBEHHOCTH pelleHus 3agaun Komu mis ognoro ypaBHenus. Hepasenctso I'ponyoina.

25. Jlomansle Diinepa. Meto1 mociie10BaTENbHBIX MPHOIHKCHUI.

26. Teopema cylecTBOBaHUSL M €IAMHCTBEHHOCTH pelleHMs 3agaud Komm Ui HOpMallbHOH cucreMbl AuddepeHnnanbHbIxX
YpaBHEHHH.

27. Henponomkaemsle pelteHus. [Ipeanoxenue o cylecTBOBaHUYI HENIPOAOKAEMOIO PELLICHUS.

28. IlpemiokeHne O BBIXOJIE HIIPOJOHKAEMOIO pEIIEeHHs 3a I'pPaHUIly 3aMKHYTOTO OIpPaHMYEHHOTO MHOXKECTBA, CIEACTBHE I
ABTOHOMHOM CUCTEMBI.

29. ABTOHOMHBIE cHCTeMbl AuddepeHInanbHbIX yYpaBHEHUH U UX (a3oBble Npo-CcTpaHCTBa. [IOHATHE aBTOHOMHOW CHCTEMBbI U
HOpPMaJIbHOIl aBTOHOMHON cucrteMbl. KuHemaruueckas MHTepHIpeTalus pelleHUs aBTOHOMHOH cucrembl. CoBHaJeHUe ABYX
TPaeKTOPH.

30. IonoxeHue paBHOBECUS U 3aMKHYTBIE KpUBbIe. TpU BUa TPaeKTOPUl aBTO-HOMHOM CHCTEMBL.

31. ®a3oBas MIOCKOCTh JIMHEHHOW OJTHOPOJAHOM CUCTEMBI C MOCTOSHHBIMHU KO3 QuiineHTaMu. HeBbIPOXKICHHBIN CITyYaid.

32. ®a3oBas MIOCKOCTh JHMHEHHON OAHOPOAHOM CUCTEMBI C IOCTOSHHBIMU K03 duLueHTaMu. BpIposkaeHHbIN ciayyail.

33. ®da3oBasg IJIOCKOCTh JIMHEHHOW OJHOPOIHOM CHUCTEMBbI C MOCTOSHHBIMH Ko3(¢uimenTamMu. CylecTBOBAHHE HYJIEBOTO
COOCTBEHHOI'0 3HAUEHHUS.

34. VYcrovtumBocTe pemeHust 1o JlsmyHoBy. JlocTaTouHOE YCIIOBHME YCTOMYMBOCTH MJsl JTUHEWHON OIHOPOIHOW CHCTEMBI C
HOCTOSIHHBIMHU KO3(durrenramu.

35. Teopema JIsnyHoBa 06 ycroiunBocTr. Teopema JIsmyHoBa 00 aCHMOTOTHYE-CKOH YCTOWYMBOCTH.

36. YpaBHEHHUS ¢ YaCTHBIMU IIPOU3BOAHBIMU IIEPBOro nopsaaka. Teopema 00 o0IeM pelieHun THHEHHOTO ypaBHEHHSL.

6.4. Kputepuu oueHuBaHUs

DopMBI KOHTPOJIS:

- TEKYLIUH KOHTPOJIb OCYILECTBISETCS MyTEM PEryJISIpHOTO pelleHHs 3a7ay Ha MPAKTHUECKUX 3aHATUSAX U 00CYKICHUS JTOMALIHUX
3aJIaHU;

- IPOMEKYTOYHBIN KOHTPOJIb OCYIIECTBIISICTCSA B ()OPME IPOBEPOYHBIX KOHTPOJIBHBIX PadoOT;

- UTOTOBBI KOHTPOJIb OCYIIECTBISIETCS B (POpMe MUCHMEHHOTO 3a4eTa B KOHIIE CeMecTpa.

3ayeT NPOBOAMTCS B MNPUCYTCTBUM INPENOAaBaTelIss M IpPEAIojaraeT pelIeHHe 3aJad W pPa3BepHYTbIH, IMOJHBIA OTBET HA
TEOPETHIECKUE BOMPOCHL. BOMPOCHI COCTaBISIOTCS ¢ Y4€TOM MaTepHaia, NPOWACHHOTO KaK Ha JICKIMOHHBIX 3aHATHSAX, TaK U Ha
MPAKTUYECKUX 3aHATHIX. Bpemsi, 0TBOIMMOE Ha BBITOJHEHUE UTOTOBOM paboTh, 120 MUHYT.

HToroBasi Ol[eHKa BBICTABIISAETCS MO OAUTbHOM cucteme. CyMMupyrOTCs (C BecaMu) Oasuibl, MOJYYEHHbIC 32 KOHTPOJIBHBIE pabOThI
(20 mMakcuMyM 3a KaxIyr KOHTPOJbHYIO paboTy), Oamibl, mojdydeHHble Ha 3adere (50 MakcumyM). Beca MOTyT OBITh ONpe/IeIICHBI
CJICAYIOIIMM 00pa3oM: JIjIsl KOHTPOJIbHBIX padoT Bec cocrasiser 0,4, st 3ayera Bec — 0,5.

[MonyueHHsle cTymeHTaMH OAJUTBI CYMMHUPYIOTCS U nepeBojsTcs B 10-0anpHYO IIKAly, HTOTOBas OILlEHKa BBICTaBisgeTcs 1mo 10 -
0anbHOI LIKalle, UCXO/s U3 MOJIyUYEeHHON CyMMBI OaJlIOB:

Ot 0 10 3 0a/I0B — «HE 3aUTEHO»

Ot 4 o 10 GayIoB — «3a4TEHO»

7. YHEBHO-METOANYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCIUIIJIMHBI (MOAYJIST)

7.1. PekoMeHiyeMas JuTepatrypa

7.1.1. OcHoBHas JUTepaTypa

ABTOpI)I, COCTaBUTCIIN 3ariiaBue H3,HaTeJ'IBCTBO, rong Pecypc

JI1.1 |TpyxaHn A. A., OO0bikHOBeHHbIE auddepeHimanbipie ypaBHeHUss u Meronsl  ux|CankTt- [letepOypr 3BC
Oropoanuxosa T. B.  |pemenus. Psansl. DneMeHTs! BapHallMOHHOIO McuucieHus: yueOHoe|: Jlanb, 2020
mocodue Ui By30B

(https://e.lanbook.com/book/147233)

JI1.2 |CremyueB B. T'. Pemenue nunaeiHbIX quddepeHranbHbIX ypaBHEHU Cankr- [TetepOypr 9BC
(https://e.lanbook.com/book/162377) : Jlans, 2021

© ®I'OY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)} denepanbHOE rocyIapcTBEHHOE OI0/DKETHOE 00pa3oBaTebHOe
@ YUpEKICHHE BBICLICTO 00pa3oBaHUs

«Yensbunckuii rocygapcrBensiid yausepcurer (PI'BOY BO «Uenl'Vy)

Pabouas mporpamma aucuuruinsl "nddepeHunanbaple ypaBHEHHS ' 110 HATIPaBJICHUIO TOATOTOBKH (CIICIIMATBHOCTH)
10.05.03 "HUuadopmannonHas 6€30MacHOCTh aBTOMATU3UPOBAHHBIX CUCTEM" HANIPABICHHOCTH (TIPOQHITIO)

cnenuamu3anus N 4 "be3onacHOCTs aBTOMaTH3HPOBAHHBIX CUCTEM KPUTHUYECKH BaKHBIX 00bekToB" ®I'EOY BO crp. 8
«Henl'Y»
7.1.2. JlonosHuTebHAS JUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, Ton| Pecypc
JI2.1 |Kamke D. CripaBoYHHUK 1O OOBIKHOBEHHBIM au(depeHInaIbHbIM ypaBHeHUAM: [MockBa : Hayka, 9BC
CIIPAaBOYHMK 1971
(https://biblioclub.ru/index.php?page=book&id=454586)
7.1.3. MeTonnueckue pa3padoTku
ABTODpBI, COCTaBUTEIHN 3arnaBue WsnparensctBO, ron| Pecypc
JI3.1 |Aneesa C. P, W36pannble T7aBbl Teopuu OupGEpeHIUANIbHBIX ypaBHeHUH c|YensOuHck : 3bC
Mzmectnes U. B., MIPUIIOKEHUEM K TeoprH qudhepeHINaIbHBIX UTp WznarenscTBo
Yxobotos B. U. (http://library.csu.ru/rbooks2/view2?code=local/007942/007942) YemnsiOuHckoro
TOCyJIJapCTBEHHOT O
YHHBEPCHUTETA, [0.
r.]

7.2. Ilepeyens pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHUKAIMOHHOM ceTH "UHTepHeT"

D1 |Jlanp [DnektponHblii pecypc] : anekTpoHHO-OMOnmoreunas cuctema (OBC) / wusmarensctBo Jlawb. — URL:
http://e.lanbook.com/.

D2 |VuuBepcuterckas OuOMMOTEKa OHJIAHH [DNEKTPOHHBIA pecypc| : anekTpoHHO-OMOmuoreunas cucrema (ObC) / OO0
Hupextmenua [Madmummar. — URL: http://biblioclub.ru/.

93 |Znanium.com [DnexTpoHHBIN pecypc] : anekTpoHHO-0ubmoreunas cuctema (ObC) / Hayuno-uznarensckuii neurp MHOPA-
M. — URL: http://znanium.com/.

94 |eLIBRARY.RU [DnektpoHHbIil pecypc] : anektpoHHas oubnuoreka / Hayu. snekrpoH. 6-ka. — Mocksa, 1999 — . — URL:
http://elibrary.ru/defaultx.asp

95 |Math-Net.Ru [OnextpoHHbIH pecypc] : obmepoccuiickuil MaTemaruueckuil nopran / Mate-matudeckuil uH-T uM. B. A.
CrexnoBa PAH. — Mocksa, [0. r.]. - URL: http://www.mathnet.ru/

26 |Moodle [DnekTpoHHbIit pecypc]: cucTeMa yrpapiaeHus o0ydeHueM : [6a3a nanubix] / Yenso. roc. yH-T. — UensOuHck, [0.1.]. —
Hoctyn u3 cetn Yenl'Y win, mocse perucTpalui U3 CETH YH-Ta, U3 JII000H TOYKH, uMeroleil noctyn B uHTepHer. — URL:
http://moodle.uio.csu.ru/login/index.php

7.3 Ilepevyens MHGPOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpammHoe oGecneyeHue

MS Office365

LMS Moodle

Adobe Connect Acrobat
Adobe Reader

7.3.2 llpodeccrnonaibHble 6a3bl JAHHBIX H HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMBI

1. DnexkTpoHHBIN KaTanor HayuyHoi Oubmuorexku Yenl'Y [DnekTponHbdd pecypc] : 6a3a mannbix / Uensb. roc. yH-T. — YensaOHHCK,
1992 .

2. eLIBRARY.RU : nHayunas snektpoHHas 6ubnuoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru — Pexxum nocryna: s
3aperucTpup. Mosib3oBaTenel. — TeKCT : 3JIEKTPOHHBIH.

3. Mathematical Reviews (MR) : pedeparuBHas 6a3a pganHblx / American Mathematical Society. — URL:
http://www.ams.org/mathscinet/— SI3. pyc., anrn. — Pexum goctyna: s 3apeructpup. nonb3oBateneit YenlY. — Teker :
3JIEKTPOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JTUCITUIIJIMHBI (MOAY JIST)

Z[J'ISI peainsanuu JUCHHUIIINHBI UCIIOJIb3YHOTCS y‘-Ie6HI>I€ ayJuTOpUUN OJI MPOBCACHUA 3aHATUH JICKIHUOHHOI'O THIIA, AJI IPOBEACHUS
3aHATUH CEMHUHApPCKOIro THIA, UIA NPOBCACHHUSA T'PYIIIOBBIX W HHAWBUIAYAJIBHBIX KOHCyJ’IBTaL{Hﬁ, UL TCKYHIECTO KOHTPOJIA U
HpOMe)KyTO‘IHOﬁ aTTeCTalM, a TaKXKC IOMCIICHUA AT CaMOCTOSITEIIbHON pa60TI>I.

VYueOHBlE ayAUTOPUM YKOMIUIEKTOBAHBI —CIICLUANN3UPOBAHHOW MeOENbl0 M TEXHHYECKHMH CpeICTBaMHM OOydeHus -
MyJIbTUMEAUNHBIM 000pYJOBaHUEM (3KPaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jnsi mpoBEICHUs 3aHATHH JISKIMOHHOTO M CEMHHApPCKOTrO THIA MPEararoTcsi HabOpbl JIEMOHCTPAIMOHHOTO OOOpYIOBaHUS U
y4eOHO- HAIVIAAHBIX MOCOOUH (MYJIbTUMEIUIHBIC MPE3CHTALMH), Pa3InYHble (OPMbI HArISITHOCTH (TpaduKH, TAaOJIHIBI, CXEMbI U

T.1)).
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Juns caMoCTOsITeNIbHOM paboThl CTyJEHTa MCHONB3YIOTC ayauropus Ne205 - uuranbHbii 3an Ne3 (yueOnbii kopmyc Nel) u
aynuropusi Ne206 - SIIEKTPOHHBIM YMTANBHBIN 3al (CHENMANTM3UPOBAHHBIN MeaualeHTp) (yueOHbld kopmyc Nel), ocHalieHHbIE
HEepPCOHATBHBIMU KOMITBIOTEPAMH, MYJIbTHMEIUIHON ammapaTypoil. B ayauTopmsx obecriedeH IOCTYN K pa3siIM4HOIl CIPaBOYHOM
JIUTEpaType, SHIUKIIONEAUAM, OMOIMorpad)uuecKuM 1 MOJTHOTEKCTOBBIM 0a3aM JaHHBIX, HHPOPMAIIMOHHBIM pecypcam «IHTepHEeT».

9. METOAUYECKHUE YKA3ZAHUA IJIAA OBYYAIOIIUXCS IO OCBOEHUIO JTUCITUIIJIMHBI (MOY JISI)

WzydyeHue KaxIod TeMBI Clie[yeT HaYWHATH C NMPOPAOOTKU COOTBETCTBYIOIIETO TEOPETHYECKOTO MaTepHana B y4eOHHKAX WIH
UCIIOb30BaTh COOCTBEHHBIM KOHCHEKT JIEKIMH NaHHOM MUCHUIUIMHBL. JIIsI YCBOEGHHUsSI TEOPETHYECKOI0 MaTepHana TakKe HYXXHO
pazo0paTh mpeaaraeMble B JEKIMOHHOM Kypce ImpuMepbl. TONBKO 3aTeM ClleyeT 3aKpenuTh Pa3oOpaHHbI MaTephan H3ydaeMon
TEMBI CAMOCTOSTEIBHBIM PEIICHUEM Mpe/iaraeMblX JOMalHuX 3anaHuid. CamocTosTenbHas paboTa Haja 3agadaMd Kypca MOJXKET,
KpOMe OCHOBHOTO HCTOYHHKA, MPOBOAUTCS, MO IPYTHM 3agadyHukaMm. He cTout mnpeHeOperatb M CIPaBOYHOHM JIUTEPaTypOM.
YcnemnHoe HanucaHue MPOMEIKYTOUHBIX KOHTPOJIBHBIX pa60T U TE€CTa BO3MOXHO TOJIBKO IIPH BHUMATCIBHOM, BCECTOPOHHEM H
Ka4eCTBEHHOM U3YYEHHH T€M MPAKTHIECKUX 3aHATHH, MPEALISCTBYIOIHNX TaHHOH padoTe U OOBSBICHHBIX IPEIOIaBATENIEM.
Heo0XoanMo THIATETEHO U JOOPOCOBECTHO M3YYHTH OCHOBHYIO M JOIONHHUTEIBHYIO JHUTEPATypy, HCHOJB30BATH JJICKTPOHHBIC
pecypchl. AKTUBHAsI M TOOPOCOBECTHAs, CHCTEMAaTHIeCcKasl paboTa B T€UEHHE CEMECTpa, NPOSBICHNE HHUINATUBEI HA JIEKIHOHHBIX U
MPAaKTUYCCKUX 3aHATUAX, ITOCTOSHHOC BBIIIOJIHCHUEC JOMAIIHUX, KOHTPOJBHBIX U CaMOCTOATCIbHBIX pa60T SIBIIAFOTCA HCO6XOILI/IM]>IM
YCIOBHEM JOCTATOYHOTO OBJAJCHHUsS MaTepUasioM Y4eOHOW AWCHUIUIMHBI U YCIIEIIHOTO MPOXOXIEHUS MTOTOBOM aTTECTALHH IO
JUCIUTIIINHE.

B ciyyae mpuMeHEHUs NpU OOYYCHWH IHUCHUILIMHBI 3JIEKTPOHHOTO OOyYeHHs, NUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA
oOruieHre 00y4aroIIuXcss M MPEroJaBareiss OCYIICCTBISETCS B PEXKHUME peallbHOTO BpeMeHM (OHJIaHH-JIeKUHUU (BeOMHApBI), YaThl,
BUJIC0-KOH(EPEHIIMU U Jp.) WIK OTIOKEHHOIO BpPeMEHH (cucreMa JucTaHIMOHHOro o0ydenus Moodle, MS Office365, dopymsl,
AJIEKTPOHHAS TI0YTA U JIP.).

Ilprr 00y4eHHH JIUIl ¢ OTPaHMYCHHBIMH BO3MOXHOCTSIMH 3[0POBBS 3JIEKTPOHHOE OOydYeHHE, MUCTAHIMOHHBIC 00pa30BaTENIbHBIC
TEXHOJIOTHH NPELyCMaTPUBAIOT BO3MOKHOCTE IIpHeMa-Tiepenadn HHYOPMAIUY B JOCTYIIHBIX I HUX (hopMax.

Peanm3anust TUCIHHILUTHHBI ¢ IPIMEHEHUEM 3JIEKTPOHHOTO 00y4YeHHs, AUCTaHIIMOHHEIX 00pa3oBaTeNbHBIX TexHONOorui (nanee — 50,
JOT) ocymectBasiercst Ha ocHOBaHUM «IlooKeHHs O peanu3ali OCHOBHBIX M JIONOJHUTENBHBIX 00pa3oBaTENbHBIX MPOTPaMM C
IPUMEHEHUEM DJIEKTPOHHOTO OOy4YeHHs ¥ IUCTAHIHUOHHBIX OOpa30BaTENbHBIX TEXHONOTHH B (eepalbHOM ToCyIapCTBEHHOM
O10)KETHOM 00pa30BaTENbHOM YUPEXKICHUH BEICIIEro 00pa3oBanus «UeIssOMHCKHI rocy1apCTBEHHBIH yHUBEpCUTET», «Ilomoxenus
0 NOpsIKe 3a4eTa 00YYArOIIMMHUCS II0 OCHOBHBIM NPO(ECCHOHAIBHBIM 00pa30BaTENIBHBIM MPOrpaMMaM BEICIIETO OOpa3oBaHHS B
OI'BOY BO «Yenl'V» pe3ysibTaToB OCBOCHHS B OPraHM3aIUSAX, OCYIICCTBISIOMIUX O0Pa30BATENbHYIO ICSTENBHOCTh, YyUCOHBIX
IPEeIMETOB, KYPCOB, TUCIHILIMH (MOIYyJIeH), MIPAKTHK, JOMOJHHUTEIEHBIX 00pa30BaTENbHEIX IPOTPaMM» MOCPEICTBOM 3IEKTPOHHOM
nHpopmanmonHo-o0pasoBarensHoi cpeapl DIBOY BO «Uen[V». B wuckimounTensHbIX cinydasx (popc-mMaxkop M T.I.) OpU
peanuzanuu o0pa3zoBaTeIbHON AeaTenbHocTH ¢ npuMenenreM D0, IOT MoryT nmpuMeHSTh KOMIIOHEHTHI, HE BXOJSIINE B IIEPEUCHb
NIEKTPOHHOH MH(HOPMAIIHOHHO-00PAa30BaATEILHOM CPEIIBI.

10. CHEIIMAJIBHBIE YCJIOBUSA OCBOEHUSA JTUCHUIIJIMHBI OBYYAIOINUMUCSA C THBAJITMTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbA

OcBoeHyE TUCLHUNIMHBL HHBAIUIAMU U JIULAMH C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbsI OCYILECTBIAETCS C UCIOJIb30BaHUEM
CIeUANbHBIX TEXHUYECKUX CPENICTB U T0JI0 NH(GOPMALIMOHHBIX TEXHOIOTHH, IPEI0CTaBIIeMbIX PecypCHBIM y4eOHO-METOJUIECKUM
LEHTPOM 110 00YUYEHUIO UHBAIUAOB U JIUL C OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 3710poBbst UenlV no 3anpocy oOydaromerocs.

1. MoOuibHbBIe CIENHAIBHBIE TEXHUYECKHE CpEeICTBAa JUId JMI C HAapyLICHWAMH 3pPEHHs: IOPTAaTUBHBIA KOMIIBIOTEp C
BBOJIOM/BBIBOJIOM HipudToM Bpaiing ¢ cunresaropom peun «ElBraile-W14J G2»; HOyTOyKH ¢ IpOrpaMMHOI 9KpaHHOTO JOCTyMa
NVDA; 5JeKTpoHHBIE YBEIMYUTENN IS YAAIEHHOTO MPOCMOTPA; BHICOYBEIMYHTENN IOPTATUBHEIE; TH(IOIIEep; HU(ppPOBbIE
JTUKTO(QOHBL.

2. MoOunbHBIE cHenUaIbHBle TEXHHYECKHE CPEeCTBA UL JIMI C HApYIICHHSMH CIyXa: CUCTeMa CBOOOIHOTO 3BYKOBOTO IIOJSI CO
BCTPOCHHOH coBMecTUMOCThI0 ¢ FM-ycTpoiictBamu; panuoknaccel «Coner-PCM» ¢ mepenaTuukoM, 3ayIIHBIM HHIYKTOPOM U
MHIYKIUOHHOW TeTIIel; cucTeMa MH(OpMaloHHas Ui ciabociplmammx nepenocHas «Vctok» A2 co BCTPOSHHBIM ILIEEPOM —
3BYKOBBIM MH(POPMATOPOM; JOKyMEHT-KaMepa; porpaMMHUpYyeMbIe CIIyXOBBIE alNapaThl HHAUBUAYaIbHOTO I0JIb30BaHHU.

3. AccuctuBHple MH()OPMAIIMOHHBIE TEXHOJOTWH: INPOTPaMMHOE O0eCHeYeHHe SKPaHHOTO IOcTyma ¢ cuHTe3oM peun NVDA;
IPOrpaMMBbl 3KPAHHOT'O YBEIMUYEHUS; IPOrPaMMBbl PEUEBOr0 CUHTE3a [yl KOMIIBIOTEPOB U HOYTOYKOB; IPOrPaMMBbI PEUEBOI0 CUHTE3a
JUTSl MOOHJTBHBIX yCTPOWCTB; SKpaHHas KIIaBUATypa; SKpaHHas JIyma.

ITpu HeoOXxomuMoOCTH Ul OOYYAIOIIUXCSl C HapyLIEHUsMU 3peHHs Ha pabouMx MecTax Ul MPOBEACHHS NPAaKTHYECKUX WU
nabopaTOPHBIX 3aHATHI yCTaHABIMBAeTCs CHEHUalbHOE NporpaMMHoe obecrieueHue (mporpamMma pedeBoil HaBuramuum NVDA,
peueBble CUHTE3aTOPbL, SKPAHHbIE JIYTIBI).

B yueGHble ayauTopuu oOecrieumBaeTcs OECHpENsTCTBEHHBIH IOCTYN Uil OOyYaroNIMXCs WHBAIWAOB W OOYYAIOIIUXCS C
OIpaHUYEHHBIMH BO3MOXKHOCTSMH 370pOBbi. B kaxmgoll aymuropuu, rae oOy4yaloTCs HHBAIMABI U JIMLIA C OIPAaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3/I0pPOBbSI, IIPEAYyCMAaTPUBAETCSI COOTBETCTBYIOIIEE KOIUYECTBO MECT Ul O0Y4YarOIUXCs C y4eTOM HapylIeHUH ux
3]10POBBS.

© OI'bOY BO «Uenl'Y»




MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyIapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUPEKICHHUE BBICLICTO 00Opa30BaHUs

«Yensbunckuii rocynapcreensiid yausepcurer (PI'BOY BO «Uenl'Vy)

Pabouas nmporpamma mucuumnasl " Iuddepennuansapie ypaBHEHHA" 10 HAPABICHUIO TIOATOTOBKH (CIEIHAIBHOCTH)
10.05.03 "UudopmannonHast 6€30MaCHOCTh aBTOMAaTH3WPOBAHHBIX CUCTEM" HANIPABICHHOCTH (TIPOGIITIO)
cnenuamu3anus N 4 "be3onacHOCTs aBTOMAaTH3HPOBAHHBIX CUCTEM KPUTHUYECKH BaKHBIX 00bekToB" ®I'EOY BO
«Henl'Y»

ctp. 10

I[.]'Iﬂ OCBOCHHS MOUCHUIUJIMHBI MHBaJIWUAaAM MW JIMIaM C OrpaHU4YCHHBIMH BO3MOXXHOCTSAMH 3I0POBBSA IIPCAOCTABIACTCA AOCTYIl K
MeYaTHBIM UCTOYHMKAM, MMEIOIIMMCS B HayuHOH Onbmmorexe Yenl'V, ¢ MOMOIIBIO CIIENUATBHBIX TEXHHYECKUX CPEACTB; NOCTYII K
IEKTPOHHBIM HCTOYHMKAM, NPEJCTaBICHHBIM B (JOpME 3JIEKTPOHHOTO JOKyMEHTa B (oHAe HayuyHOH Oubnuorexu Uenl'Y wim
NIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAaX, ¢ MOMOINBIO CIEIHANBHBIX TEXHUYECKMX M IPOTPAMMHBIX CpeAcTB (pabodyee MecTo ISt
HE3pAYEro INOJb30BaTeNsl C MPOTrPaMMHBIM OOECIIEYeHHEM SKPAaHHOrO JAocTymna ¢ cuHTe3oM peun NVDA, paGouee MecTo ¢
KOMITBIOTEPHBIM POJUIEpOM U KiaBuatypoi Clevy ¢ 00JIbpIIMMH KHOIIKAMU H C Pa3JIessionIell KIaBHIIN HAKIIaaAKOM).
yqe6H0-MeT0ﬂI/lquKI/le MaTepuajibl OJisd 06yl1a10umxca U3 4Yucjia UHBAJIMAOB U JIMI] C OIrPaHUYCHHBIMU BO3MOXHOCTSAMHU 3J0POBbS
MIPEIOCTABISIOTCS B (hOpMax, aAaNTUPOBAHHBIX K OrPaHHYCHHSIM HX 3I0POBbS ¥ BOCIIPUATHS HHPOPMALIUH:

Jnst nun ¢ HapyIIeHUSIMU 3peHHMS:

- B IIeYaTHOH (hopMe YBEINUCHHBIM MPHDTOM,

- B (hopMe IIEKTPOHHOTO AOKYMEHTA,

- B hopme aynuodaiina,

- B eyaTHoit popme mpudTom Bpaiins.

Jist L ¢ HAPYIICHUSIMH CITyXa!

- B eyaTHoi opme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA.

Jns aun ¢ HapyIIeHUsIMU OIIOPHO-JIBUTaTeILHOTO ammnapara:

- B Ie4aTHOM opme,

- B (hOpMe IIEKTPOHHOTO AOKYMEHTA,

- B hopme aynuodaiina.

JlaHHBI TIepedeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTA 00YYarOIIXCs.

JU1s MHBAJIHAOB ¥ JIUII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 30POBbS OCBOCHHE JUCIUILIHHBI MOXKET OBITH YaCTHYHO HIIU MOJTHOCTBIO
OCYIIECTBJICHO C UCIIONb30BaHNEM JAUCTAaHIMOHHBIX 00pa3oBaTenbHBIX TexHomoruil (Moodle, Adobe Connect Pro u mp.).

B ocBoenun JAVCHUIUIMHBI MHBAJIMAAMU U JIMAMHU C OIPaHUYCHHBIMUA BO3MOKHOCTAMU 340POBbS HCIOJIB3YCTCA WHAUBUAYaJIbHAsA
pabota. Ilon wHAWBUIYyapHOH paboOTOH moapasymeBaercsi IBe (HOPMBI B3aUMOJCHCTBHS C IPENOAABATENEM: WHIMBHIyalbHAS
yueOHas paboTa (KOHCYJIbTAIMK), T.€. JONOJHUTEIFHOE pa3bsCHEHHE yueOHOro Marepuana U yriayOlieHHOe W3yueHHe MaTrepuana ¢
TeMH O0OyYalOUIMMHCS, KOTOpPBIE B OTOM 3aMHTEPECOBAaHBI, M WHIMBHIyalbHAs BOCHHUTATeNbHas pabora. MHIuBHmyaIbHBIC
KOHCYJIbTallUW  HAIIpaBJICHbI Ha HWHAUWBUAYaJIU3aLUIO O6y‘ieHI/lH U YCTAHOBJICHUIO BOCIMTATCJIbHOTO KOHTAaKTa MEKAY
IpernoaBaresieM U 00yJaronyMcs HHBATUIOM HIIH 00YYAIOIIMMCS ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSL.

ITpu npoBeaeHUN MpoLEAYPHl OLIEHUBAHUS PE3YJILTATOB 00YUEHHs MHBAIUIOB U JIML ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3710POBbS
[0 JHCIMIUINHE 00EeCIeYrBaeTCsl BBHINONHEHNE CIEAYIOIINX JOMOJHUTENbHBIX TPpeOOBaHWH B 3aBHCHMOCTH OT HHAWBHIYAIBHBIX
ocobeHHOCTeH, 00yuaronmxcs:

a) MHCTPYKIHS IO TOPSAKY NMPOBEAEHHS MPOIEAYphl OLEHUBAHKS NPEJOCTABISIETCS B JTOCTYHHOH (GopMme (yCTHO, B MHUCEMEHHOM
¢dopme, B mucbMeHHOH popme mpupTom bpaiisis, ycTHO ¢ HCIONB30BaHUEM YCIYT CYPIOIEPEBOIUUKA);

0) mocrymHas (opma NpenoCTaBICHHs 3aJaHWH OIIEHOYHBIX CpeINCTB (B meyaTtHOil ¢opme, B medyaTHOH (opMe yBETHYSHHBIM
mpudToM, B nedatHoi Qopme mpudTom bpaiing, B dopme 3IEKTPOHHOrO JOKYMEHTa, 3aJaHMs 3auUTHIBAIOTCS ACCHCTEHTOM,
3a1aHUs IPEJOCTABIAIOTCS C HCIIOJIb30BaHUEM CYpIONEPEBOMA);

B) JOCTyIHast opMa MpeJOCTaBICHHS OTBETOB Ha 3aiaHus (MMCbMEHHO Ha Oymare, HA0Op OTBETOB Ha KOMIIBIOTEpE, MHCbMEHHO
mpudrom bpaiins, ¢ NCHOIB30BaHIEM YCIIYT aCCHCTEHTA, YCTHO).

[Ipu npoBexeHNN MpoLUeAypsl OLIEHUBAHMS PE3YJIBTATOB 00YUIEHHs MHBAIUIOB M JIML ¢ OTPaHMYEHHBIMH BO3MOKHOCTSIMH 30POBBS
IpeyCMaTpUBACTCs MCHONB30BAHIE TEXHMYECKHX CPEACTB, HEOOXOMUMBIX UM B CBS3M C UX WHIWBUIYaIbHBIMH OCOOCHHOCTSIMH.
OtH cpenctBa MoOryT ObITh mpemgocTaBiieHbl Uenl'Y WM MOTYT HCHONB30BaThCs COOCTBEHHBIE TEXHHUYECKHE cpenacTBa. [Ipu
HEeoOXOANMOCTH MHBAIMAAM H JIHI[AM C OTPaHHYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbS IIPEJOCTABIACTCS JOMOIHUTEIBHOE BpeMs UL
MIOJTOTOBKY OTBETA Ha 3aJaHus, NPOLEaypa OLEHUBAHUS PE3yIbTaTOB O0YyUCHHUS MO JUCLHUIUINHE MOXET MPOBOIUTHCS B HECKOIBKO
JTaIoB.

[IpoBenenue mpoueaypsl OLECHHBAHMS PE3yIbTATOB OOYyYEHHS WHBAJIMIOB U JIUL C OTPAHMYCHHBIMH BO3MOXKHOCTSMH 310POBBS
JIOITyCKAaeTCsl C MCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTHIL.

© ®I'bOY BO «Henl'V»




1.1. TunoBsbIe KOHTPOJIBHBIC 3aIaHUSI HJIM UHBIC MaTE€pUaJIbl

[Ipumeps! 3ama4 1 TpoMexxyTouyHoro KoHtpois (KonTposbHbie paboThI

Ne 1-3)
KoaTpoasaas pafora Ne 1 HoaTpoassasa palora Ne 1
z Bapustim 1 Bapuarmm §
1.1;*:%_;: pil)=1. Lo =9+ VT +17, wli=1
2 2 3 =z 4+ 00).
2 y—af_2+2
T rty—1 3 ' +wirtgr + 1) =secr.
izt =1, yl-1)=0 4 ¢ —zy=—yte".
4d oy +y=hz+1. 5. yoosrdr + sine dy — cos2r dr, y{%}:l
Sl =M Janin 6oy —(3r—y+27_1
6 oo — VP +H L= (z+ D + 1)
KoaTpoasnaa paors Ne 1 HKoarponkaaa palora Ne 1
Bapuaxm 2 Bapuahm §
L oy =yeostn 2, pi1)=1. 1. 2% = yiz + ).
y e 2. {1 — rlyjdr + iy — o)idy = 0.
2 Ayr+==—.
T Ty 3 yrhhx+y=2nr
T e N 41—z -z =mP, B0)=0,5
4 2ry’ =3 -t + 3 gl =0 5.r="’+1f—"":_;. D
5 dr 4 (e¥ —x)dy =0. - ¥+
6y = /100c + 2 + y — 100 Gy —ptgr 4+ yoosr =0
KouTpoasnaad palbora Ne 1 HosTponnHas pabora Ne 1
BapuaHm 3 Bapuasmm T
Ly=19 Loy =Tty wil)=0
T—y—
2 (y+ Fhdr=rdy, P1)=0 -E hffm%:y‘m%—:.
)
i 3. :’%:m-s, -1} =1.
4 — 0 g =dy.
5. L i oy — gt =1.
¥
5 iz + (7 + Inz)dy =0, 5. fainT + av)dr + condy = 0.
6 ¥z + (zy— 1)dy =0, y(%)q. 6. ¥ = sin(y — 7).
KoaTpoakaas palora Ne 1 HKoaTponkmaa palora Ne 1
Bapiuim § Bapuashmm 8
1-!‘:-I’=1.r+rms’§. 1L g—m' =2z + o)
v — B _fzt+y+2 ¥
2 2wy =yt —gfr p(-1) a.,,.»_( g )
i+l +p== i
2 & e
4 riydr + vy — dr 3. smsda—[d.r.am E+a]rﬁ.
5 yrhr+ %=/ 4 3 +r=z+1, pili=-1L
by =tgd(2r+y)— 2, H{;}=%- 5 {1+ 3 sing)dr — zetpy dy = 0L

6oy —dy-= =0



HKoaTponeaas pafora N= 2
Bapuwam 1

. IMToCTROTE THRER O OIEOyTH0E TGP AR

FPAEHEHHE © DOCTOEHHEIME woadubrpenTamy  {Bos-
MOEHD Goooe HIGHOM OOPEIER), HMOKIOSE JRHHLIS

HACTHLIE PEOCHHA §f; = TE=, [ = Te— <.

(5]

Konrponknas pabora Ne 2
Bapusxm 3

. ITocTpowr. anscRnoe oIEGROARe guddepesmmanLioe

FPEEHEHHE ¢ NOCTOSHELIME Eosdebanperrase  [(mwoo-
MOMHD res HMINOOD [OPSEER), HMEMKIEe TAHHLE
ACTHLNG DENISHNES: § = T2e%,  Jjg = Te5.

. PoinuTh AHHERHGE HEOAHODOAR0E ¥ PARHEHRE © HEOTHO-

POAHOCTEREY B BHAR EHASHMHMOIIAEAT

'Y — Bly = 2e— 3=

. Pemyrrt. auneRpnos Be0mHOPOIEDE ¥ DREEGEHHE, HCI0AER-

3¥H METO], BAPREIHE [I0CTOHEHOR:

=

. Poinwre JraeefEy s oipopoaHy B cacresy &= A 1

8 -6 -2
A=|18 12 3], Maga=-2

182 -9 —6

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

2. Pemmem. manefiHos BE0HOPOIHOE YPARHCHEE ¢ HeOIH0-
POHIHOCTERD B B KBEIHMBOOSUIISEH!
Pesy tey=e" 4 =
3. PemaTn. muHefHE0S HeDIHODOIHDS ¥ PAEHEHRS, WCITh-
IF S METOJ, BRPHAIHH NOCTOSTHEOR:
Ay tdy=e"TInz
4. Pomem. AxEcAHYR OAE0POIHYE, CHOToMY T = A
o 1 0
A= 4 0}, Mag=2
-2 1 2
& 21
5. HaRTs 3sCO0HEHTY 0T Marpama A = i a2l
HKoaTponeaas pafiora N: 2
Bapuwmm 2
L TTocTpeeTe MHHeTHBE RO TRYTHEGE e e A HOe
FPAEHEHHE © NOCTOSHHREMA @ KochdimpenTamMn  (Bos-
MOEHD Goooe HIGHOM OOPEIER), HMOKIOSE JRHHLLS
HACTHLE pENcHHA: § = T cosdr,  yo = &7 5in 2.
2. Pemmem. manefiHos BE0HOPOIHOE YPARHCHEE ¢ HeOIH0-
POHIHOCTERD B B KBEIHMBOOSUIISEH!
™+ " — 3y = (Br 4 6)eT.
3. Pompme. manefiHoe BedTHOROAHS ¥ PAEHEHRE, WCI0TE-
IF S METOJ, BRPHAIHH NOCTOSTHEOR:
1
iy = L
Vil gr
4 Pomem. AHEcAHYE OFp0pPoIEHYE CHCTEMY T = A T

=

2 & —15
A=|1 1 -5, Apgs=-1

1 2 —6

HAATH 3NCIOHEATY O MATDHRIE A=(_31 :)

&

Koarponenas pabora Ne 2
Bapuanm 4
. ITocTponTs AHHEARDE IHOPOARNE TrddepempuaLIoe

FPERHEHHRE © [OCTOSHHLIME Eosdcbmiperraue [Bos-

MORHD GO00e HUZHODD OPSIER), AMENINS TAHHLIE
MACTHLIE DEIMHRE: I = - cosdT, ga = 1.

. Poinmurs ARHERHGE HOOAHODOAEGE ¥ PARHEHRE © HEQTHD-
POAHOCTERY B BHAR KHAZAMENOSISAT

¥’ — 5y + Gy = 13sin 3.

. Poinmrs anHeREoe BeqaHOpoios ¥ PREHEHIE, WCIOE-
I¥H METO] BAPHAINH OOCTOMHEOR:

¥ -3+ = e

1+ 82"

. Peinwrs iaeefEy B oI EOpOIHY D chcreny &= A 1
4 6 —18
A=11 3 -5, Mgz=1
1 2 —d
2
1

. HafTH SHCIIOHEHTY OT MET[HIIE A=(_41 )



Kountpoabnas paGora Ne3
Bapuanm 1

1. HJ’IH 3aJa4yu Komn YKa3aTb KaKOfI—HH6y):[B OTPE30K, HAa KOTOPOM CYHICCTBYCET PCHICHUC C OAaHHBIMH

Ha4aJIbHbIMHU YCJIIOBUAMHU
]

3
f=—,  x0)=1
2. Pemmts ypaBHEHHE:!

3. Jns 3amaun

&
#=s¥Inx + xt 0= 1-—
’ vZ
HaUTU IPOU3BOIHYIO
dxit, s}l
flg La=g

4. HaiiTu Bce MONOKEHNS PABHOBECHS], HCCIIEA0BATh UX HA YCTOMYMBOCTh
=" -2x

Konrpoabnas padora Ne3
Bapuanm 2

1. Hns 3amaun Komm ykaszaTte KakoH-HHOYyZb OTPE30K, Ha KOTOPOM CYILECTBYET pEILICHHE C NaHHBIMU
Ha4aJIbHBIMU YCIIOBHAMU
te 1
k=g, a0)=¢

e

2. Pemuts ypaBHEHUE:
Mr+Me-F-e=0

3. Jns 3amaun

af2g8
2= e¥Wlor + ot a0 = 1- J 3
HaWTH MPOU3BOIHYIO
dxiL, £)
&z =
4. HaiiTu Bce MON0KEHUSI PABHOBECHS, UCCIIEIOBATh UX HA YCTOMYMBOCTH
F=-pv+1

KonTponbnas padora Ne3
Bapuanum 3

1. Jns 3amaun Komm ykazaTh Kakoi-HHOyZb OTpE30K, Ha KOTOPOM CYILIECTBYET pellleHHEe C JAaHHBIMH
HayvaJbHBIMHU YCIOBUAMU
e 1
k=, x0) =g

e

2. Pewwurs ypasuenne: F4¥-FEF =1
3. Jns 3amauu

& =g+ 2x51, M=1++s

HaWTH MPOU3BOIHYIO

gxkr. E']I

e 2=

4. HaiiTu Bce MON0OKEHNS PABHOBECHS, HCCIIEI0BATh X HA YCTOMYMBOCTh
¥=cosx—siny




Kountpoabnas paGora Ne3
Bapuanm 4

1. HJ’IH 3aJauu Komu YKa3aTb KaKOfI—HH6y,E[B OTPE30K, HAa KOTOPOM CYHICCTBYCET PCHICHUC C OAaHHBIMH
Ha4aJIbHbIMHU YCJIIOBUSAMHU
EF 1
f=—p  AD=:

e

2. PemnTh ypaBHEHUE:

f=@c+1)04 03

3. Jns 3amaun
=—+%,  x@=1-z

HaWTH MPOU3BOIHYIO

73 Ny |
de Ig:[r
4. HaiiTu Bce MOJ0KEHUSI PABHOBECHS, UCCIIEIOBATh UX HA YCTOMYUBOCTH
F=—g™ 4 ¥

KonTpoabnas padora Ne3
Bapuanm 5

1. Jns 3amaun Komm ykazaTh Kakoi-HHOYAb OTpE30K, Ha KOTOPOM CYIIECTBYET pelleHHEe C JAaHHBIMH
HayvaJbHBIMHU YCIOBUAMU

£ 1
f==, )=z
2. Pemuth ypaBHEHUE:
B0+ 7% = afP + a2
3. Jns 3amaun
= g agﬂ'
k= S'Jiu=x+x‘¥£'=,xﬂl}= 1- Jﬁ
HAWTH TPOU3BOAHYIO
it E'II
i =
4. HaiiTu Bce MON0XEHUS PABHOBECHS, HCCIIEI0BATh X HA YCTOMYHUBOCTh
= - 0nE Y
KonTtpoabnas padora Ne3
Bapuanm 6
1. Jlna 3amaum Komm ykazaTh KaKOH-HHOYIb OTPE30K, HA KOTOPOM CYIIECTBYET PEIICHHWE C JaHHBIMH
Ha4YaJIbHBIMU YCJIIOBUAMU
Fl-
k= Pt #0h=1

2. Pemuts ypaBHEHUE:
M=l
3. Jlus 3amaam
k= gx +2x% ¥H0y=14 g%
HaAWTH TPOU3BOAHYIO
&l €)
& =
4. Haiftu Bce TOJOKEHHS  PABHOBECHsS, MCCIENOBaTh HX Ha  yCTOWuMBOCTHE = =3 +1



3amaun K 9K3aMeHy 1o Kypcy «luddepennmanbupie ypaBHEHUS», 3 cEMECTp

buner 1.
¥ ox
LI p——
1.~ ® ¥
o = 26 + 2)8
2. 7 Tty -1F
3. &y +¥ =lax+1
%
}r". —_ 2}:‘ +}r= g
4. N
=-—3x +¥
. _ 1
R
buner 2.
. W
i =}=c1:-=1u";
2.
3. ¥ +¥cosx =sln2x
4, ¥+ 4 + 4v=""nx
E;. A=2x-y
5 IF=2y-x-5a"sint
buner 3.
oo iy —6x
1. ©  x-v-2
2. r+ A dx =xdy
3. &y 42y =ma
4. ¥+ 29" -39 = (8x + 6)e%
=y 4tandt-1
5. fr=-x +tamt
buner 4.
. xF =§xF-3T+ yyil)=0
2.
tids
& a3
4. ¥ -8y 4+ 6v= 12 aladx
IP=2y-x
- gt
5, PEA -
buner 5.

w

x¥ =¥+ xcosi=
1 - = X



Az + Dy ry=x

B
Tre
{i=2x—}’—z

}r"' - E}r' .I. 2}1’ -

Tr=x—-y

I=8x—-—y—-2z
buner 6.
y—xr =2x+yr)

)

simteds = (-i-s'siu.’ §+ s):#

»i¥ _ By = 2778
F=3x-2y
"= 25—yt 196

buner 7.
Xy — vl 4 7D

(1 —x3y)dx 4 x5r —xpdy =0

S rvxhmr+y=2Inx

1

r". T —
. ¥t 2ind x
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