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1. HEJIXM OCBOEHUA JUCHUTIINHBI

Henp npenopaBanust aucuuiuivHbel «JlnddepeHimanbable YpaBHEHHS» COCTOUT B MPHOOPETEHHHM CTYIEHTaMH TEOPETHYECKUX
3HAHWH WM TPaKTHYECKHX YMEHHH M HaBBIKOB IO TeOpHH IU(depeHInaTbHbIX ypaBHEHHH, HCIIONB30BAaHHU WX [UIS PEIICHUS
MIPUKJIAIHBIX 33]1a4 GU3UKH, MEXaHUKH, BAPUAIIMOHHOTO UCUUCIICHHUS.

MHaukaTopsl JOCTHKEHNUS KOMIIETSHIIMN:

OIIK-2.1. O6nasaer HaBbIKAMU CO3/aHMS HAY4HBIX 0030pOB, MyOnukauui, pedeparo u 6ubnuorpaduii no reMaTiuke NPOBOAUMBIX
HCCIIEIOBaHMN.

OIIK-2.2. JTeMoHCTpUpyeT yMeHus1 0OpadaThIBaTh U MPENCTABIATh IKCIIEPUMEHTAJIbHbIE IaHHbBIE, COCTABIIATh HayYHbIE JOKYMEHTHI
U OTYETBHI.

OIIK-2.3. MmeeT mnpakTUYeCKHH OMBIT NPOBEACHUS HAYYHBIX HCCIENOBaHUMII B KOHKPETHOH o00nacTH mpodeccnoHaIbHON
JEATENBHOCTH.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huxn (pazgen) OIOIT: b1.0.12

2.1 TpeGoBaHuA K MpeIBAPUTEIbHOI MOATOTOBKE 00y4aI0LIerocsi:

MaremMaTuueckuil aHaanu3

Jluneitnas anredpa

2.2 JIncuMnIuHbI M MPAKTHKHU, VI KOTOPBIX OCBOEHHE JaAHHOH JMCHUNIUHBI (MOAYJIs1) He00X0IMMO KaK MpeAllecTBYIoNIee:

WuTerpanbHple ypaBHEHUS U BapUAIIMOHHOE HCUNCIICHHE

Hay‘-IHO-I/ICCJ'IGHOBaTeJ'H)CKaH pa60Ta

TeopeaneCKaﬂ MCXaHHKa

AToMHas uzuka

Merto/bl MaTeMaTUUECKOH (HU3UKU

DneKTpoauHaAMHKa

3. KOMIIETEHL[Y OBYYAIOIETOCSl, OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLUATIIMHBI
(MOJY.JIST)

OIIK-2: Cnioco0eH NpoBOAUTH IKCNIEPUMEHTATbHbIE U TeopeTHYeCKHe HayYHbIe HCCIe0BaHUSI 00beKTOB, CUCTEM H
MPoIECCOB, 00PadaTHIBATH U MPEACTABIATH IKCIIEPHUMEHTAIbHBIE TaHHbIE;

3HaTh:

Hns nocrmxenuss muaumkatopo OITK-2.1, OITK-2.2, OIIK-2.3: 3Hath npo Hay4HbIE HCCIECIOBaHUS B KOHKPETHOH oOnacTu
poheCCHOHANBHON ACATEILHOCTH

YMmern:

Hns noctwxenns naaukatopa OIMK-2.2: YMeTh 00pabaThIBaTh U MPEACTABISTH SKCIICPUMEHTABHBIC TaHHBIC, COCTABIIATh HAYYHBIC
JOKYMEHTBI U OTUETHI

Baagers:

Jnsa  noctmxenuss uuaumkaropa OIIK-2.1: Bragers HaBbIKaMM CO3JaHMS HaydHBIX 0030poB, myOnuKanuid, pedepatoB Hu
Ooubnmorpaduii Mo TeMaTUKe MPOBOIUMBIX UCCIIEIOBAHUI.

Hns noctmxennss mHamkatopa OIIK-2.3: BrageTp HaBBIKAMH NpPOBEICHHS HAyYHBIX HCCIECIOBAaHWN B KOHKPETHOW 00NacTH
npodeccuoHaIbHON AESTENEHOCTH.

B pe3yabTate 0CBOCHHS AMCHUIIMHBI 00Y4YaIOIUIiCS 10/TKEeH

3.1|3naTnb:

3.1.1 PO HAYYHbIC UCCICAOBAHNS B KOHerTHOﬁ obactu HpO(i)eCCHOHaJ'IbHOfI JACATCIIbHOCTH

3.2|YmeThb:

3.2.1 O6pa6aTLIBaTI: " IpEeACTaBJIATh SOKCIIEPUMCHTAJIBHBIC TaHHBIC, COCTABIATH HAYYHBIC JOKYMCEHTBI U OTUCThI

3.3|Baaners:

3.3.1|HaBbIKaMH CO3[@aHUS HAYYHBIX 0030poB, mMyOnukanuii, pedeparoB n OubIUOrpaduii MO TEMATHKE MPOBOIUMBIX
HCCJICIOBAHMIL;

3.3.2|HaBbIKaMH POBEACHUS HAYYHbIX UCCIECIOBaHMI B KOHKPETHOH 001acTH NpoheCcCHOHATBHON 1eSITeIbHOCTH
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OI'bOY BO «Yenl'V»
4. OFBEM JMCIIMITIJIMHBI (MOAY JIST)
O6Lwasn TpyLoEeMKOCTb 33ET
Yacos 1o yueOHOMy mnaHy: 108 Buzbl KOHTpPOIIS B ceMecTpax:
B TOM YHCIIE:
ayJUTOPHBIC 3aHATUS: 54 9K3aMeHbI 3
camocTosTelbHas padoTa: 18
4acoB Ha KOHTPOJIb: 36
5. CTPYKTYPA U COJAEPKAHUE JTUCIUIIJINHBI (MOAYJIS)
Kon HaumenoBanue pa3esioB U TeM /BU/I 3aHATHSI/ Cemectp | YacoB JlutepaTtypa
| 3aHATHSA [Kvpc
Pa3nen 1. O6mas Teopusi AndpepeHIUATBHBIX YPABHEHUI B CHCTEM.
1.1 Oomue noustus /Jlex/ 3 1 JI1.1 J11.2 J11.3J12.1
2.2
21 32 33 B4 35 56
1.2 HexoTopsle 311eMeHTapHbIe METOABI HHTErpupoBanus. /JIex/ 3 1 JI1.1 J11.2 J11.3J12.1
2.2
01 392 33 D4 35 26
1.3 YpaBHeHUs ¢ pa3AesIoIUMuc IepeMeHHbIMU. OIHOPOJHbIE ypaBHEHNUS U 3 5 JI1.1 J11.2 J11.3J12.1
cBojsimuecs kK Hum. /T1p/ J12.2
1.4 Jluneiinble ypaBHeHus 1-ro nopsaxa. YpaBHeHus bepHynu. YpaBHeHus 3 5 JI1.1J11.2 J11.3J12.1
Pukkaru. /TIp/ J12.2
1.5 YpaBHeHUs B ONHBIX nuddepeHnnanax. Marerpupyronmii MHOXuTeNb. /TIp/ 3 5 JI1.1 J11.2 J11.3J12.1
2.2
1.6 Kontponbnas padora Nel /TIp/ 3 2 JI1.1 J11.2 J11.3J12.1
J12.2
1.7 HexkoTopsie anemMeHnTapHbIe METO/IBI HHTETPUPOBAHUS YPABHEHH [TEPBOTO 3 2 JIT.1 JI1.2 JI1.3J12.1
nopsaxa. /Cp/ J12.2
D132 33 54 35 D6
Pa3nen 2. JlnHeiinble ypaBHeHUsI U CHCTEMBI.
2.1 JluneliHble OTHOPOJHbIE YPAaBHEHUS C IOCTOSHHBIMU K03 HLIUEHTaMU 3 1 JI1.1 J11.2 J11.3J12.1
(cimyuaii mpocThIx KopHek). /JIex/ J12.2
013233 2435 26
2.2 JluneiiHble OTHOPOJHbIE YPAaBHEHUS C IOCTOSHHBIMU K03 bHLIUEHTaMH 3 1 JI1.1 J11.2 J11.3J12.1
(cimyuaii kpaTHBIX KOpHE#). /JIek/ 2.2
013233 54 35 26
23 JluneliHble HEOAHOPOIHBIE YPABHEHHUS C IIOCTOSHHBIMU KO3 UIIHEeHTaMu. 3 1 JI1.1 J11.2 J11.3J12.1
KgazumuorwieHst. /Jlek/ J12.2
D1 392 33 54 35 26
24 HopmanpHas nuHeiiHasg 0JHOPOAHAs CUCTEMA C TOCTOSHHBIMU 3 1 JI1.1 J11.2 J11.3J12.1
koaddunueHramu. /JIex/ 2.2
013233 54 35 26
2.5 Hopmanphas cucrema TMHEHHBIX yPaBHEHUH € TIe-PEMEHHBIMA 3 1 JI1.1 J11.2 J11.3J12.1
ko3 durmenramu. /Jlex/ J12.2
01 392 33 D4 35 26
2.6 JluHeliHble ypaBHEHHUS N- TO MOPSIIKA C IEPEMEHHBIMU KO3 GUIIMEHTAMU. 3 1 JIT.1 JI1.2 JI1.3J12.1
/JTex/ J12.2
013233 2435 26
2.7 JluHelHbIe OTHOPO/IHBIC YPABHEHHUS C MOCTOSIHHBIMHU KO3 QHUIIUCHTAMH. 3 5 JIT.1 JI1.2 JI1.3J12.1
Ksasumuorounensl. 3agaya Komm. /TIp/ J12.2
2.8 JluneiiHble OTHOPOJHBIE CUCTEMBI C TIOCTOSHHBIMU K03 hunneHtamu. 3 2 JI1.1 J11.2 J11.3J12.1
Crnyyaii neficTBUTENIbHBIX KOpHeit. /TTp/ 2.2
2.9 JlunelHble ONHOPOIHBIE CHCTEMBI C MOCTOSIHHBIMH KO3(hGHIUEHTaMU. 3 2 JI1.1 J11.2 J11.3J12.1
Crnyvaii KOMIUIEKCHBIX KopHeit. /TIp/ J12.2
2.10  |JIuHeiiHbIE HEOJHOPOIHBIC CHCTEMBI C MOCTOSHHBIMH KO3 PHUIIUCHTAMHU. 3 4 JI1.1 J11.2 JI1.3J12.1
Kpaszumuorounensl. MeTo/ Bapualuy noCTOSIHHBIX. /IIp/ J12.2
2.11  |J/IuHeliHble HEOAHOPOAHBIE CUCTEMbl C IOCTOSHHBIMH KO3(h(UIUEHTaMHU. 3 4 JI1.1 J11.2 J11.3J12.1
Meton Bapuanuu noctossHHbIX. /TIp/ J12.2
2.12  |Koutpomnbnas padota Ne2 /TIp/ 3 2 JI1.1 J11.2 J11.3J12.1
JI2.2
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2.13

JluHelHbIe ypaBHEHHUS C MOCTOSIHHBIMU KO3 dunnentamu. /Cp/

JI1.1 J11.2 J11.3J12.1
J12.2
0109233 54 35 26

2.14

HopManbHass  nuHeiiHas  OJHOpONHAs  CHCTeMa C  MOCTOSHHBIMH
koapuuuenramu. /Cp/

JI1.1 J11.2 J11.3J12.1
J12.2
0139233 54 35 56

2.15

ITokaszarenbHas QyHKIws MaTpuiipl. /Cp/

JI1.1 J11.2 J11.3J12.1
J12.2
0135233 24 35 26

2.16

HopmanpHast  cuctema  JTUHEWHBIX ~ ypaBHEHHH € TIepeMEHHBIMU
ko3¢ dunuenramu. /Cp/

JI1.1 J11.2 J11.3J12.1
J12.2
019233 54 35 26

2.17

JlvHelHble ypaBHEHHUS N-TO MOPsJIKA ¢ IepeMeHHBIMU Kodddurmentamu. /Cp/

JI1.1 J11.2 J11.3J12.1
J12.2
0139233 54 35 06

Pasznen 3. TeopeMbl 0 HyJAsAX pelleHUil JUHEHHBLIX YpaBHeHUIl BTOPOro
nopsiAKa.

3.1

Teopembl 0 HyJISIX pelIeHH TMHEWHBIX ypaBHEHUI BTOPOTO
/JTex/

JI1.1 J11.2 J11.3J12.1
J12.2
0130233 54 35 26

3.2

TeopeMbl 0 HyJIX pelleHUH JTMHEHHBIX YpaBHEHUH BTOporo nopsaka. /Cp/

JI1.1 J11.2 J11.3J12.1
J12.2
0139233 54 35 06

Pa3nen 4. 3agaua Komu.

4.1

Teopema CymecTBOBaHMS M EAMHCTBEHHOCTH pemIeHHs 3amaun Komm mis
HOPMaJIbHOM CUCTEMBI JIMHEHHBIX ypaBHeHUH /JIek/

JI1.1 J11.2 J11.3J12.1
J12.2
013233 24 35 26

4.2

Teopema CymIecTBOBAaHHS M €AMHCTBEHHOCTH pemleHus 3agaun Komm mms
OJtHOTO ypaBHeHwus. /JIex/

JI1.1 J11.2 J11.3J12.1
J12.2
019233 54 35 26

43

Teopema cymiecTBOBaHMS M €AMHCTBEHHOCTH peIleHus 3agaun Komm ms
HOpMAaJIbHOI cucTeMbl AubdepeHuanbHbIX YpaBHeHUH. /JIek/

JI1.1 J11.2 J11.3J12.1
J12.2
01 02 33 B4 35 26

44

TeopeMsl CyIIIECTBOBaHUS M €AMHCTBEHHOCTH petieHus 3aaaun Komu. /Cp/

JI1.1 J11.2 J11.3J12.1
J12.2
01 52 33 B4 35 26

Pazges 5. HempopoJzxkaemble pemieHUst

5.1

Henponomxaemsle pemenus /JIex/

JI1.1 J11.2 J11.3J12.1
J12.2
013233 2435 26

5.2

Henpomomxkaemsie pemenus. /Cp/

JI1.1 J11.2 J11.3J12.1
J12.2
013233 24 35 26

Pa3gen 6. ABTOHOMHBIE CHCTeMBI, (pa3oBbIe IOPTPETHI

6.1

ABTOHOMHBIE cHcTeMbl IuddepeHnInanbHbIX ypaBHEHHH M uX (ha3o-Bble
npoctpancTsa. /JIex/

JI1.1 J11.2 J11.3J12.1
J12.2
0139233 54 35 06

6.2

@a3oBasi IJIOCKOCTh JIMHEHHOW OJHOPOJHOW CHCTEMBI BTOPOTO MOpPSIKa C
MMOCTOSIHHBIMU KO3 punueHTamu. /JIex/

JI1.1 J11.2 J11.3J12.1
J12.2
013233 243526

6.3

Koncepearusnbie cuctemsl. /Cp/

JI1.1 J11.2 J11.3J12.1
J12.2
019233 54 35 26

Pazges 7. Teopus ycroiiunBoCTH.

7.1

Teopus ycroiiunBocTr. OCHOBHBIC MOHSATHSA. /JIek/

JI1.1 J11.2 J11.3J12.1
J12.2
0135233 24 325 26
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7.2 Teopus ycroiiunBoctu. /Cp/ 3 1 JI1.1 J11.2 J11.3J12.1
2.2
31 52 33 54 35 56

Pazgen 8. YpaBHeHns B 4aCTHBIX IIPOU3BOJHBIX

8.1 YpaBHEHHSs C YaCTHBIMH MPOU3BOIHBIMU MEPBOTO Mopsiaka /Jlex/ 3 1 JIT.1 JI1.2 JI1.3J12.1
J12.2

01 32 33 54 35 26

8.2 VYpaBHEHUs C YaCTHBIMU IPOU3BOJHBIMU NEepBOro nopsaka. /Cp/ 3 2 JI1.1 J11.2 J11.3J12.1
2.2

01 52 33 54 235 D6

Paznen 9. Dx3amen

9.1 /Ox3amen/ 3 36 | JI1.1J11.2 J11.3J12.1
J12.2

6. POHJ OHEHOYHBIX CPEJACTB

6.1. [TepeyeHb BUI0OB OLICHOYHBIX CPEACTB

JlomariHssi KOHTpOJIbHAsL paboTa
Borpocs! k 3K3aMeHy

6.2. TunoBble KOHTPOJIbHBIE 3aJaHNUsl U HHbIE MATEPHAJIBI I TeKYylel aTTecTanuu

CM. IPUIIOKECHHUE

6.3. TunoBbie KOHTPOJILHbIE BOMPOCHI U 3aJaHUS /15l IPOMEKYTOUHOH aTTecTalNu

Bomnpock k 5k3ameny:

1. Onpenenenust ypaBHEHUs B IOJHBIX AnGQepeHIranax W UHTETPUPYIONIEro MHOXKHTENs. TeopeMa O pelleHWH YpaBHEHHS B
nonHbIX auddepennuanax. Cnencr-sue. Teopema 00 HHTETPUPYIOIIEM MHOXKHTEIE.

2. OmnpezeneHuss JIMHEHHOTO OJHOPOAHOTO U HEOAHOPOTHOTro auGepeHIMaIbHOTO ypaBHEHUs TEPBOrO TOpsaka. Teopema o
PELICHUH IMHEHHOTO0 HEOXHOPOJHOTO AN GepeHIIMANBFHOTO yPaBHEHHS IEPBOTO IOPSIIKA.

3. Omnpenenenne ypaBHeHus bepHysmmu. Meron pemieHust ypaBHeHus bepHyium. Teopema cyliecTBOBaHHMS M €IMHCTBEHHOCTU
peleHus OAHOPOJIHOIO YpaBHEHUS.

4. OmnpenenieHre ypaBHEHHS C pa3AesSIIOIIMMUCS NTEpeMEeHHbIMU. Teopema CyIiecTBOBaHHS M €IUHCTBEHHOCTH PEIeHUs] YPaBHEHUS
C pa3IeNsIoNMMUCS TIEPEMEHHBIMH.

5. OmpenerneHne JTUHEHHO 3aBHCHUMBIX/HE3aBHCUMBIX (QyHKIumil. Onpenenurens Bporckoro. Teopema o JWHEWHOH 3aBHCHMOCTH
GbyHKIMH.

6. OnpenesneHue JTUHEWHO 3aBUCUMBIX/He3aBUCUMBIX (GyHKuuil. Onpenenurens BpoHckoro. Teopema o NMHEHHON HE3aBUCHMOCTH
GbyHKIMH.

7. OnpeneneHue JMHEHHOTO OJHOPOTHOTO AU(P(PEPEHIMATFHOTO YPaBHEHUS N-Oi CTENEHH C IMOCTOSHHBIMH KOI(M(OHIMEHTAMHU.
Onpenenenue HyHIaMEHTAILHON CUCTEMBI pelICHUH. XapaKTepUCTHUECKU MHOTOWIeH. Teopema 00 o0IleM peleHun JTHHEWHOTO
OJHOPOIHOTO TU((PepeHINATEHOTO YPaBHEHHUS C TIOCTOSHHBIMU K03 (QUIMEHTaMH B CITydae MPOCTHIX KOPHEH.

8. OnpezaeneHue JMHEHHOrO OXHOPOAHOrO AUGM(EPEHIMAIBHOTO YPAaBHEHUS N-OW CTENECHU C MOCTOSHHBIMHU KO3 QHUIMECHTAMHU.
Ompenenenue (QyHAaMEHTAJIBHONW CHCTEMBI pelleHWi. XapakTepucTidecknii MHorowieH. Jlemma o cMmemieHHn (HopMyTHpOBKa).
Jlemma o kpaTHbIX KOpHAX ((popmynupoBka). Teopema 00 oOIIeM pelIeHHH JIMHEHWHOTO OIHOPOIHOTO Iu(PepeHIIHaTbHOTO
YPaBHEHHUS C MOCTOSTHHBIMHU KO3 QHULNEHTaMH B CIIy4ae KpPaTHBIX KOPHEH.

9. Jluneitaple auddepeHIHANBHbIE ypaBHEHHS N-TO MOPAAKa C IOCTOSHHBIMH KodddummeHnramu. dyHaamMeHTalIbHAs cHUCTEMa
pelenuil u obuiee pelieHre. XapakTepucTHUeCKUE MHOrowlieH. Teopema 06 oOmeM perieHuu AUHEHHOro AudepeHnanbHOro
YpaBHEHHS N-TO TOPS/IKA C TOCTOSIHHBIMA KO3 UIMEHTaMH B CTydae MPOCTHIX KOPHEH.

10. Jluneitnpie nuddepeHraIbHble YpaBHEHUS N-TO MOpsAKa C NOCTOSHHBbIMH Ko3(ddunuentamu. DyHIaMeHTaIbHAs CHCTEMa
peuieHuid. Xapaktepuctuueckuii mMHorowieH. dopmyna cmenieHus. Jlemma o kpaTHbIx KopHsx. OOliee pelieHHe JIMHEHHOTO
JuddepeHnalbHOr0 YpaBHEHHsI N-I'0 TOPSAKa ¢ HOCTOSHHBIMH K0d(puIMeHTaMu B Cllyyae KpaTHBIX KOpPHEH.

11. JIuneitHbie HEOMHOPOAHBIC TU(PepeHIINANBHBIC YPABHEHUS C MTOCTOSIHHBIMU K03 duientamu. Ksazumuorounensl. Teopema o
BUJIE€ YACTHOTO PEIICHHUS B CIIyyae KBa3UMHOTOWICHOB.

12. Jluneiinpie cucteMbl AU (epeHIMaIbHbIX YPABHEHHH C MOCTOSHHBIMU KO3 QHIHEHTaMH. XapaKTePUCTHUCCKUH MHOTOUJICH.
Teopema o Bujie pellIeHUs B CiIydae NPOCTHIX KOPHEH.

13. Jlunetinbie cuctembl Aup(PepeHIMaIbHbIX YPABHEHHH C MOCTOSHHBIMU KO3(QQHIHMEHTaMH. XapaKTePUCTHUCCKUH MHOTOUJICH.
Teopema o BuJE pelieHUs B O0IEM CTydae.

14. Jluneiinsie cuctembl auddepeHHanbHBIX ypaBHEHUH C TNepeMeHHbIMH Kod(-(uieHtamu. Teopema CylIeCTBOBaHHS U
€IMHCTBEHHOCTH pereHus 3aaayn Koy,

15. Jluneiinple cucTeMbl AU QEepeHIHANTEHBIX ypaBHEHHH C IMepeMEeHHBIMH Kod(-dunnentamu. @DyHAaMeHTalbHAs CHCTEMa
pewenuit. Onpenenutens BpoHckoro.

16. Jluneiinple cucteMbl Au(QepeHIHaNTbHBIX ypaBHEHUH C MepeMEeHHBIMU Kod(-¢unnentamu. JInHeiHble auddepeHratsHbie
yYpaBHEHHMS N-TO MOPSZIKA ¢ TIepeMeH-HbBIMU ko3 dunuentamu. @opmyna Jlnysumis.

17. Jluneiinple cucteMbl AU QepeHIHaNTbHBIX ypaBHEHUH C MepeMEeHHBIMU Kod(-¢unnentamu. JIuHeiHble AuddepeHranbHbIe
YpaBHEHHMs N-TO MOPsIKA C IepeMeH-HbIMU KodGbduineHTaMu. MeTo 1 Bapualuy NOCTOSHHBIX.

© ®I'BOY BO «Henl'V»




MMWHOBPHA VYK POCCUN
\,} DenepanbHOE TOCYTApCTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
@ yUpeXIeHHE BBICIIET0 00pa30BaHUs

«Yensbunckmii rocynapcreenHbiid yausepcure (PI'BOY BO «Uenl'Vy)

Pabouas mporpamma nucuuruinssl "IuddepeHnnanbaple ypaBHEHHA'" 110 HAPABICHUIO TOATOTOBKH (CIIEIIHATBHOCTH)
"Pagnodusuka" HanpasieHHOCTH (podmnro) TerekoMMyHHUKAIIMOHHBIE CHCTEMBI U HH()OPMAaLMOHHBIE TEXHOJIOTUH ctp. 7
OI'bOY BO «Yenl'V»

18. Jluneitabie audpepeHIraIbHbIe YpaBHEHUS N-T0 TIOPSIKa ¢ IEPEMEHHBIMH KO3 HUIIMECHTaMH. JKBUBAICHTHOCTh YPaBHEHUS U
cucrembl 1Uu(PepeHINaNbHBIX YPaBHEHHH C TEPEMEHHBIMU KO3 QUIIMEHTAMU.

19. Teopema o HekoseOmtomemcst pemennd. Teopema [lltypma.

20. Teopema cpaBHeHus. Teopema Kuesepa.

21. Teopema cymiecTBOBaHHS pemieHus 3agaun Komm asst 0THOTo ypaBHEHUSI.

22. TeopeMa 0 €IMHCTBEHHOCTH pelleHus 3agaun Komu i ogHoro ypaBHeHus. Hepasenctso I'ponyoina.

23. Jlomansle Diinepa. MeTo mociie1I0BaTENbHBIX MPHOIHKCHUT.

24. Teopema CyIIECTBOBAHHS U EIUHCTBEHHOCTH peleHus 3ataun Komwm mis HopManbHOM cucTeMbl IuddepeHnuanbHbIX
YpaBHEHUU.

25. VYcroiuuBocTh pemeHus no JlsamyHoBy. JlocTaTOYHOE YCIIOBHE YCTOMYMBOCTH Ul JIMHEHHOH OJHOPOJHOM CHCTEMBI C
MTOCTOSTHHBIMHU KO3 PHUIIUECHTAMHU.

26. Teopema JIssmyHoBa 00 yctoitunBocti. Teopema JlsmyHoBa 00 aCHMIITOTHYE-CKOM YCTOHYMBOCTH.

27. YpaBHEHHs C YaCTHBIMH POU3BOJHBIMH MIEPBOTO Mopsiaka. Teopema 00 00meM penieH!: JINHEHHOTO YpaBHEHNUSL.

6.4. Kputepuu oneHuBaHusA

DopMBI KOHTPOJIS:

- TEKYLIHA KOHTPOJIb OCYLIECTBIISIETCS ITyTEM PETyJISIPHOTO PEHICHUS 33a]a4 Ha MPAKTHYECKUX 3aHATUSAX U 00CYKACHUS JOMAIIHUX
3aJIaHU;

- IPOMEKYTOYHBIN KOHTPOJIb OCYIIECTBIISICTCA B ()OPME IPOBEPOYHBIX KOHTPOJIBHBIX PadoT;

- UTOTOBBIA KOHTPOJIb OCYIIECTBIISIETCS B (POpME MMCHhbMEHHOTO 3K3aMEHa B KOHIIE KaXI0TO CeMecTpa.

Habpannas cymma 6anoB (% BbIIONHEHHbIX 3agaHuil) (Max— 100):

-HeynosnersopurensHo Menee 40

-Y nosnerBopureiapHo 40-60

-Xopomio 61-79

-Otmanyno 80-100

WITOroBBIi 3K3aMeH: IPOBOJUTCS B IPUCYTCTBUY MIPEIIOAABATENs U IIperoaraet

pelieHne 3amad W Pa3BEePHYTHIH, IOJHBI OTBET HAa TEOPETHYECKHE BOMPOCHL. BOMPOCH COCTABISIOTCS ¢ YYETOM Matepuana,
NPOMJICHHOT0 KaK Ha JICKIIMOHHBIX 3aHSTHSAX, TAK U HA MPAKTHYECKUX 3aHATHAX. Bpems, OTBOJMMOE Ha BBIMIOJIHEHHE UTOTOBON
pabotsl, 120 MUHYT.

Htoroas orieHka BbICTaBIseTCs 1Mo OambHON cucteme. CyMMHpYyIoTes (¢ BecaMu) Oauibl, MOMY4YEHHbIE 32 KOHTPOJIBHBIE PaOOThI
(10 MakcHUMyM 3a K21y KOHTPOJIBHYIO paboTy), Oaslibl, TTOTyUYeHHBIC Ha 9k3aMeHe (50 MakcumyM). Beca MOTYT OBITH OTpe/ie/IeHbI
CJICAYIOMIUM 00pa3oM: JIIsl KOHTPOJIBHBIX padoT Bec coctasisier 0,4, ais sk3ameHa Bec — 0,5.

[oxyueHHsle cTymeHTaMH Oalulbl CyMMHUPYIOTCS H IIepeBosTCsS B 10-0ampHYyIO IIKaly, HTOrOBas OIEHKA BBICTaBiseTcs mo 10 -
0aNbHOI LIKalle, UCXO/Is U3 MOJIyUYEeHHON CyMMBI OaJlIOB:

Ot 0 10 3 6a/IOB — KHEYIOBICTBOPUTEIILHOY

Ot 4 510 5 6a/0B — «YJIOBJIETBOPHUTEIHHOY

Ot 6 10 7 6a1I0B — «XOPOILO»

Ot 8 10 10 6amIoB — «OTIUIHO.

7. YHEBHO-METOJNYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCIUIIJIMHBI (MOAY JIST)

7.1. Pexomenayemasi tuteparypa

7.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc

JI1.1 |TpyxaH A. A., OObIKHOBEHHBIE TU(QepeHIInABLHBIC YPABHEHHUS U METOIbI HX Cankr- [TetepOypr 3BC
OroponnukoBa T. B.  [pemenus. Psbl. DneMeHTs! BapualliOHHOIO UcuKcieHus: yuebrnoe |: Jlans, 2020
nocoOue i By30B

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

JI1.2 |demunosuu b. I1., JduddepeHnuanpHpie ypaBHEHH: yueOHOE TOCOOUE /ISl By30B Cankr- [TetepOypr 3BC
Monenos B. I1. (https://e.lanbook.com/book/152452) : Jlans, 2021
JI1.3 [Crenyue B. T'. Pemenue nunHeiHbIX quddepeHHaTbHBIX YpaBHEHU Camnkr- [TetepOypr 9BC
(https://e.lanbook.com/book/162377) : Jlans, 2021
7.1.2. lononHuTeIbHAS IUTEPATYpPa
ABTODBI, COCTaBUTEIHN 3arnaBue MsparensctBo, rox| Pecypc
JI2.1 |Kamxke 3. CrpaBOYHUK 110 OOBIKHOBEHHBIM M depeHIanbHbM ypaBHeHusaM: |Mocksa : Hayka, OBC
CIIPABOYHHK 1971
(https://biblioclub.ru/index.php?page=book&id=454586)
JI12.2 |bubuxos 1O. H. Kypc 00bIKHOBEHHBIX A depeHIMaNbHbIX YPaBHEHUH Cankrt- [TetepOypr OBC
(https://e.lanbook.com/book/167875) : Jlansp, 2021
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7.2. IlepeyeHnb pecypcoB HHOPMALMOHHO-TeIeKOMMYHHKAaMOHHOH ceTn "UHTepHeT"

91 [eLIBRARY.RU [3nexrponHblil pecypc] : anekTpoHHas Oubiauoreka / Hayd. snekrpoH. 6-ka. — Mocksa, 1999 — . — URL:
http://elibrary.ru/defaultx.asp

32 [Math-Net.Ru [DnexrponHslii pecypc] : obuiepoccuiickuii MaTeMaTHUYeCKHid mopTan / Mare-MaTHYeCKuii MH-T uM. B. A.
CrekinoBa PAH. — Mockaga, [0. r.]. - URL: http://www.mathnet.ru/

93 [Moodle [DnekTpoHHSIi pecypc]: cucTema ynpasieHus o0yueHueM : [06a3a ganubix| / Uens0. roc. yH-T. — YensOuHCK, [0.T.]. —
Joctyn u3 cetu Yenl'V miy, nociie perucTpaluy U3 ceTd yH-Ta, U3 J000d ToukH, uMeromel 1octyn B uHTepHeT. — URL:
http://moodle.uio.csu.ru/login/index.php

94 |Znanium.com [DaeKTpoHHBIN pecypc] : 3yekTpoHHO-OnOnmnoreynas cucrema (OBC) / Hayu-HO- u3gaTenbCckuil LEHTP
NH®PA-M. — Mockga, 2002 — . — URL: http://znanium.com/

35 |Jlanb [OnekTpoHHBIH pecypc] : 3nekTpoHHO-OnOmMoTeuHas cucrema (3bC) / MsnarenscrBo Jlanb. — Cankr- IletepOypr,
2010 — . — JocTym K TOJHBIM TEKCTaM C JI0OOro KOMIbloTepa, mocie peructpammu w3 cetu Yenl'Y. — URL:
http://e.lanbook.com/

D6 |VHuBepcuterckas OuOIMOTEKa OHJAWH [DIEKTPOHHBIA pecypc] : 3nmekTpoHHO-OMONMoTeuHas cucrema (OBC) / 00O
Jupexrmenuallabmummar. — Mocksa, 2001 — . — JToc-TyH K HOJHBIM TEKCTaM ¢ JI000T0 KOMITBIOTEPa, MOCIe PETUCTPAIUU H3
cetn Yenl'Y — URL: http://biblioclub.ru/

7.3 Ilepeuyenb HHPOPMAMOHHBIX TEXHOJIOTHA

7.3.1 IlporpaMmMHoOe oGecrieueHue

LMS Moodle

MS Office365

Adobe Connect Acrobat

Adobe Reader

7.3.2 IIpodeccroHaibHbIe 0a3bl JAHHBIX U HH(POPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexkTpoHHBIN KaTajor HayyHoi Oubnuoreku Yenl'Y [OnekrpoHHbIid pecypce] : 6a3a nanHbix / Uens0. roc. yH-T. — YensiOUHCK,
1992.

2. Mathematical Reviews (MR) : pedeparuBHas ©6aza pganHeix / American Mathematical Society. — URL:
http://www.ams.org/mathscinet/. — SI3. pyc., anri. — Pexxum gocryma: aist 3apeructpup. nons3oBareneid Yenl'Y. — Tekcr
3JIEKTPOHHBIN.

8. MATEPUAJIbHO-TEXHUYECKOE OBECHEYEHUE TUCHUIIJIMHBI (MOY JIs1)

I[JIS[ peajim3anu JUCHUIIIMHBI UCIIOJIB3YHOTCA y‘IeGHLIC AyIUTOPUHN UIA IIPOBEACHUA 3aHATUN JICKOHUOHHOT'O THUIIA, JJId IIPOBCACHUA
3aHATUH CEMHUHApPCKOT0 THUIla, JIA TIPOBCACHUS TPYNIIOBBIX W HHAWBUAYAJIBbHBIX KOHCyHbTauMﬁ, UL TEKYLIETO KOHTPOJIA H
HpOMC)KyTO‘IHOﬁ aTTECTAalluH, a TAK)XKXC Ay AUTOPUHN IJIA CaMOCTOSITEILHOM pa6OTLI.

Jnst obecriedeHUss TEeMaTHYECKOW WIUTIOCTPALUM 3aHATUN JICKIIMOHHOTO TUMa B 00pa30BaTElIbHOM TPOIECCE HCIONB3YIOTCS
nuGpoBbie 00pa3oBaTENbHBIC PeCypChl (MyJIbTUMEIUHHBIC MPE3CHTAIMN), Pa3InvHble (GOPMBI HATNIAAHOCTU (TpauKH, TAOJHIIbI,
CXeMbl U T.I). I mpoBedeHus 3aHATUI JEKIHOHHOIO TUIA MCHOJIb3yeTcs IEePeHOCHOEe W/WIM CTallMOHApHOEe MYJIbTHMEAUIHOEe
obopymoBanue (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH) B ayquTopusix 1-ro xopmyca Yenl'Y.

Jns caMOCTOATENbHOM paboThl CTyIEHTa HCHONb3yloTcs ayauTopust Ne205 - umtanbublil 3am Ne3 (yueOHblii kxoprmyc Nel) u
aymutopust Ne206 - 3IIEeKTpOHHBIA YHTANBHBIA 3a1 (CHENMaTU3UPOBAaHHBIA MeauaneHTp) (y4ueOHbri Kopmyc Nel), ocHaIIeHHBIE
HEePCOHANBHBIMUA KOMIIBIOTEpaMU, MyJIbTUMEAUIHON ammaparypoil. B ayauTopusx obecredeH NOCTYN K Pa3lIM4HON CIPaBOYHON
JHUTEpaType, SHIUKIONEANIM, OHOIHOrpadIecKiM 1 ITOTHOTEKCTOBEIM 0a3aM JaHHBIX, HH(OPMAIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHE YKA3AHUA JJISA OBYYAIOIIIUXCSH 110 OCBOEHUIO JTUCITUITJIMHBI (MOAY JIS)

W3yueHne Kaxxaoil TeMbl cieqyeT HauyMHATh C MpOpabOTKH COOTBETCTBYIOLIETO TEOPETUYECKOr0 MaTepualla B yuyeOHUKaX WM
HCTIONB30BaTh COOCTBEHHBIM KOHCHEKT JICKIMH NAHHOW AWCHUIUIMHBL J[JIs YCBOSHHMS TEOPETHYECKOTO MaTepHajia TaKKe HYKHO
pa3o0paTh npejyiaraeMbie B JIGKLIMOHHOM Kypce MpuMepbl. TOJBKO 3aTeM CllelyeT 3aKperuTbh pa3oO0paHHbIil MaTepuall U3y4aeMoi
TEMBI CaMOCTOATEJIbHBIM pPeIlIeHHEM Ipe/iyiaraeMbIX JTOMaIIHUX 3aJaHuH.

CamocrosTenbHas paboTa HaJl 3aJadyaMu Kypca MOXKET, KpOME€ OCHOBHOI'O HMCTOYHHKA, IPOBOIMTCS IO 3ajauHukaMm . He crtout
npeHeOperaTh W CIPaBOYHOW JIUTEPATypol . Y CIEIIHOe HAIMCaHUE TPOMEKYTOUHBIX KOHTPOIBHBIX paboT BO3MOXHO TOJIBKO TPH
BHUMAaTEIbHOM, BCECTOPOHHEM M KAaueCTBEHHOM M3YUCHHU TeM IPAKTUYECKUX 3aHSATHUH, NpeIIIecTBYIONIMX AaHHOHW padore u
OOBSIBIICHHBIX MIPEIIO/IaBATEIIEM.

Heobxonumo TInaTensHO M A0OPOCOBECTHO HM3YYUTh OCHOBHYIO U JOIOJHHUTENBHYIO JHUTEPaTypy, UCIOIb30BATh 3JIEKTPOHHLIE
pecypchl. AKTHBHAS M IOOpPOCOBECTHAs, cUCTeMaTH4YecKas paboTa B TEUCHUE CEMECTpa, POsIBIEHNE HHUIUATHBHI HA JIEKIIMOHHBIX U
IPaKTUYECKUX 3aHATHUSX, [IOCTOSHHOE BBIOJHEHHE JOMAIIHUX, KOHTPOJIBHBIX U CAMOCTOSITEIBHBIX PabOT SABISIOTCS HEOOXOIMMBIM
YCIOBHEM JIOCTATOYHOTO OBJIQJACHHS MATepHAIOM y4YeOHOW IHMCIMIUIMHBI W YCIIEIIHOTO MPOXOXKICHUS HTOTOBOM ATTECTAIMH IO
JUCIUIUIMHE.
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B ciygae mpumeHeHHs HpH OOy4eHMH JUCHUIUIMHBI 3JI€KTPOHHOTO OOYYeHHMS, NUCTAHI[MOHHBIX 0Opa30BAaTENBHBIX TEXHOJOTHI
obLeHue 00ydaroIuXcs U HpernojaBaTells OCYLIECTBIACTCS B PEKUME PEalbHOrO BpeMeHU (OHaiiH-Nekuuu (BeOMHApBI), YaThl,
BHJICO-KOH(EPEHIIMU ¥ JIp.) WK OTJIOKEHHOTO0 BpeMeHH (cucTema AUCTaHIUMOHHOTO o0yuenus Moodle, MSOffice365, dhopymsi,
JIEKTPOHHAS [10YTa U Jp.).

IIpu oby4eHnu IHI[ C OrPaHUYCHHBIMH BO3MOXHOCTSMH 3IOPOBBSI NIEKTPOHHOE OOydeHHe, NUCTAHIIMOHHBIE 00pa3oBaTeNbHBIC
TEXHOJIOTHHU NIPESyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-Iepeaady HHGOpMaIuu B JOCTYIIHBIX Ul HUX (hopMax.

Peanm3anus QUCHUIIMHEI C IPUMEHEHHEM YIIEKTPOHHOTO 00ydYeHHs, AUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHONorHil (ganee — 90,
JOT) ocymectBisiercs Ha ocHoBaHUU «IloJIOXKEHUS O peanu3aluyi OCHOBHBIX M JOTIOJIHUTEIBHBIX 00pa30BaTENbHBIX MPOTPaMM ¢
IPIMEHEHHEM 3JIeKTPOHHOTO OOYYeHHS M MUCTAHIMOHHBIX OOpa30BaTENBHEIX TEXHOJNOTHH B (efepadbHOM TocyqapCTBEHHOM
010PKETHOM 00pa30BaTEIbHOM yUPEKACHUHU BBICIIEro 00pa3oBaHus «UensOMHCKHIA rocyIapCTBEHHBIN YHUBEpCUTETY, «IlonoskeHns
0 TIOpsAKe 3aueTa OOyJaOIIMMUCSA MO OCHOBHBIM NPO(ecCHOHANBHBIM 00pa30BaTeNbHBIM IIPOrpPaMMaM BBICIIEr0 0Opa3OBaHUS B
OT'BOY BO «Uenl'V» pe3ysibTaTOB OCBOCHHS B OpPraHU3AIMsIX, OCYIIECTBISIOIIUX OOpa30BaTENbHYIO NESATEIBHOCTh, yUCOHBIX
IpeIMETOB, KypCcoB, TUCIUIIINH (MOIyJei), IPaKTHK, JOMOIHUTENEHBIX 00Pa30BaTENBHBIX IIPOTPAMM» IIOCPEACTBOM IEKTPOHHON
uH(popmMaroHHo-o0paszoBarensHoil cpensl ®I'BOY BO «Uenl'V». B uckmounTenpHbIX ciydasx (dopc-Maxop U T.I.) IpU
peanm3auy 06pa3oBaTenbHOI AearenbHoCTH ¢ npuMererneM D0, JJOT MoryT mpuMeHATh KOMIIOHEHTHI, He BXOMSIIHE B IIePEUCHb
AJIEKTPOHHOM MH(POPMALIMOHHO- 00pa30BaTEIILHON CPEJIBI.

10. CHEIIMAJIBHBIE YCJIOBUSA OCBOEHMSA JTUCIHUIIJIMHBI OBYYAIOIUMUCS C MTHBAJIMITHOCTBIO 1
OI'PAHUYEHHBIMUW BO3MOXHOCTSAMMU 310POBbsA

OcBoeHMe TUCUUIUIMHBI MHBAIWAAMH U JULAMHU C OTPaHMUCHHBIMH BO3MOKHOCTSIMU 3/10POBbsI OCYIIECTBIIAETCS C UCIOJIb30BaHUEM
CIELHAIbHBIX TEXHUYECKHUX CPEICTB U IoJI0 HH(POPMALMOHHBIX TEXHOJIOTHIA, IPEJOCTaBIIeMbIX PecypcHbIM yueOHO-METOIUUECKUM
LEHTPOM 110 00yUYEHHUIO HHBAINAOB U JIMI C OTPaHWYEHHBIMHU BO3MOKHOCTSIMHE 370poBbst Yenl'Y mo 3anpocy obydaromerocs.

1. MoOunbHble crienuaibHble TEXHUYECKHE CpeICTBAa Ui JIML C HapyIIEHWSMU 3pPEHUS: IOPTATHBHBIH KOMIIBIOTED C
BBOZIOM/BBIBOJIOM mipudToM bpaiins ¢ currezatopom peun «ElBraile-W14J G2»; HOyTOyKH ¢ MPOrpaMMHOM 3KpaHHOTO JOCTYIa
NVDA; 5»1eKTpoHHBIE YBEIUUHUTENU Ul YNAJCHHOTO NPOCMOTPA; BHUJICOYBEJIMYUTENU IOPTaTUBHBIE; TU(IOmIeep; HudpoBbe
JTUKTO(DOHBI.

2. Mo6unbHbIe CeNUanbHble TEXHUUECKHE CPEACTBA UL JIMI C HApYIICHUSMM CIyXa: CHCTeMa CBOOOJIHOTO 3BYKOBOT'O IOJIS CO
BCTPOEHHOW coBMecTUMOcThi0 ¢ FM-yctpoiictBamu; paanoxnaccel «Coner-PCM» ¢ mepenaTumkoM, 3aylIHBIM HHAYKTOPOM U
UHIYKIMOHHON IeTiel; cucreMa MHGOpMAaLMOHHAs Ui clabociblmanmmx nepeHocHas «Mctok» A2 co BCTPOEGHHBIM IIJIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKyMEHT-KaMepa; MporpaMMHUpyeMbIe CITyXOBBIE allapaTbl HHAUBUAYaIbHOTO ITOJIB30BAHHSI.

3. AccuctuBHble MH()OPMALMOHHBIE TEXHOJOTMU: MPOrpaMMHOE OOECleYeHHE SKPAHHOro JOCTyna ¢ cuHTe3oM peun NVDA;
IIPOrpaMMbl SKPAHHOTO YBEIMYEHUS; IIPOrPaMMbl PEUEBOT0 CHHTE3a /ISl KOMIBIOTEPOB U HOYTOYKOB; IPOrPaMMbl Pe4€BOr0 CHHTE3a
JUISL MOOMJIBHBIX YCTPONCTB; 3KpaHHas KJIaBUATypa; SKpaHHas JIyIa.

[pun HEeoOXomuMoCTH Ui OOYYAIOIIMXCS C HApPYIICHWSMH 3pEHHs Ha pabOYMx MecTax Uil MPOBENCHHS HPAKTHYECKHX HIIH
J1a00paTOPHBIX 3aHATUH YCTAHABJIMBACTCS CICLUAIBHOE NpOrpaMMHOe obecneueHue (mporpamma pedeBoil HaBuraumun NVDA,
peueBble CUHTE3aTOPbl, SKPaHHBIE JIYIIbI).

B yuebHble ayauTopum oOecreunBaeTcsi OECIpPENSITCTBEHHBIM AOCTYH Ul OOydyalolMXcs MHBAIUIOB U oOydalomuxcs ¢
OrpaHMYEHHBIMH BO3MOXKHOCTSAMH 3/10pOBbi. B Kaxnaoil ayauropuu, rae oOydyaroTcs HHBAIUAbl M JIMIA C OrpaHMYCHHBIMHU
BO3MOKHOCTSIMH 340POBBSI, IPEyCMAaTPUBAETCSI COOTBETCTBYIOLIEE KOJIMUECTBO MECT AL OOYHYAIOIIMXCS C Y4eTOM HapyIIeHHH HX
3/10pOBBL.

i1 ocBOGHMS IMCUMIUIMHBI MHBaJIMJaM M JMLAM C OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 3/10pOBbsl NPENOCTAaBIIsETCA JOCTYI K
[eYaTHbIM UCTOYHUKAM, UMEIOIMMCS B HaydHOU OubinoTreke Uenl'yY, ¢ HOMOIIBIO CHENUAIbHBIX TEXHUUECKUX CPEICTB; AOCTYI K
JIEKTPOHHBIM HCTOYHMKAM, NMPEACTABICHHBIM B (OpME 3JIEKTPOHHOTO AOKYMEHTa B (oHAe HaydHoW OuOmmorexkn Yenl'V wnm
JIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX, C IOMOLIbIO CIELUANIbHBIX TEXHMYECKUX U NPOrPaMMHBIX CPEACTB (pabouee MeCTO Ui
HE3psiUero MoJb30BaTellsi C IPOrPaMMHBIM OOECIIEYCHHEM JKPaHHOTrO JocTyna ¢ cuHTe3oM peun NVDA, pabGouee Mmecto ¢
KOMIIBIOTEPHBIM poJIiepoM U KiiaBuatypoid Clevy ¢ 60JbIIMMI KHOIIKAMHU U € Pa3/elsiolleil KIIaBUIIN HaKIIaIKOoH).
Y4eOHO-MeToANYECKHe MaTepHaibl Ul 00ydYaromMxcs U3 YMciIa MHBAIWAOB M JIUI ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbBS
MIPEJOCTABISAIOTCS B (hOpMax, aAalTHPOBAHHBIX K OTPAaHUYEHHSIM UX 37J0POBbS U BOCIIPUATHUS HHPOPMALIUH:

Jlist su1 ¢ HapyIeHUsAMU 3peHUs:

- B [Ie4aTHOH (popme yBeIMUEHHBIM LIPUPTOM,

- B (hopMe IIEKTPOHHOTO JOKYMEHTA,

- B hopme aynunodaiina,

- B eyaTHoit popme mpudTom Bpaiins.

Jlist un ¢ HapyIIeHUsIMH CllyXa:

- B eyaTHoO# (opme,

- B ()OpME IIEKTPOHHOTO JOKYMEHTA.

Jlis u1 ¢ HapyIIeHns MU OTIOPHO-ABUraTeIbHOTO amapara:

- B Ie4aTHO# opme,

- B (hOpMe DIIEKTPOHHOTO JTOKYMEHTA,

- B hopme aynuodaiina.

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

Jns MHBAaNHMAOB W JIMI C OIPAHUYCHHBIMM BO3MOXHOCTSIMU 3/I0POBbSl OCBOCHHME IUCLUIIMHBI MOXET OBITb YaCTUYHO WIIH
MIOJTHOCTHIO OCYIIECTBIICHO C UCIIOJIb30BaHWEM AUCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHosmoruid (Moodle, Adobe Connect Pro u mp.).

© ®I'bOY BO «Yenl'V»




MMWHOBPHAVYKH POCCHUH
\,} DenepanpHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTeNbHOE
@ yUpexJeHHE BBICIIET0 00pa3oBaHUs

«Yensdunckuii rocynapcrBenHsiil yausepcute (PI'BOY BO «Uenl'Yy)

Pabouas nporpamma mucruuinae! " AnddepeHnnanbabe ypaBHeHUS " 110 HAIPaBISHUIO NOATOTOBKH (CHEHATbHOCTH)
"Pamnodusnka" HanpasiaeHHOCTH (Tpodmitio) TerekoMMyHHKAIIMOHHBIE CHCTEMbI U HH(OPMAIMOHHBIE TEXHOJIOTHH crp. 10
OI'bOY BO «Yenl'V»

B ocBoeHMM MUCHUILIMHBI MHBAIWAAMH U JIMIAMH C OIPaHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI HCIIOJB3YETCSl HHAWBUIYaTbHAs
pabora. Ilon wHmuBUAYyanbHOH paboToil mojpazymeBaeTcs JBe (HOpMBbI B3aUMOACHCTBHSA C INPENOJABaTElIeM: WHIUBUIYaJbHAS
yueOHast paboTta (KOHCYJIBTAHN), T.€. JTOIOJHUTENIBHOE pa3bsCHEHHE yUueOHOro MaTepraia u yriyOJeHHOe U3ydeHHe MaTepHaa ¢
TEMH 06y‘{a}OLlII/IMI/ICH, KOTOpbIE B DJTOM 3aMHTEPCCOBAHbI, W UHAWBUAYAJIbHAsA BOCIIMTATCIIbHAsA pa60Ta. I/IHD,I/IBI/IIlyaJ'l])HbIe
KOHCYJIbTAIlMM HANpaBiIeHbl Ha WHIMBHAYaIH3alHI0O OOYYeHHS M YCTAHOBJICHHIO BOCIUTATEIBHOIO KOHTAaKTa MEXKIY
npernoaaBaTejieM u 06y‘{aI-OLllI/IMCﬂ HWHBAJINAOM HIIU 06y‘{a}OIJ_lI/IMC5[ C OIrpaHNYCHHBIMH BO3MOXKXHOCTSAMHU 3J0POBbA.

Ipu npoBexeHNH NpoOLETyPHl OLEHUBAHUS PE3yIbTATOB 00yYSHUS] MHBAIUIOB H JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI
10 AWCLIUIUIMHE OOECIIeYHBACTCS BBHITOJHEHHE CIECAYIOIIMX JOIOTHUTENBHBIX TpeOOBaHWH B 3aBHCHMOCTH OT MHAWBHUIYalbHBIX
oco0eHHOCTeH, 00yyaromuXxcs:

a) MHCTPYKLMS IO MOPSIAKY NMPOBEACHUS MPOLETYpbl OLCHUBAHUS MPEJOCTABISAETCS B JOCTYyMHOH (hopme (YCTHO, B MUCEMEHHOMN
(bopme, B mucbMeHHON Gopme mpupToM bpaiinis, yecTHO ¢ KCHONB30BaHUEM YCIYT CYPAOIEePEBOIUNKA);

0) moctymHas QopMa MpeIoCTaBICHUS 3aJaHUl OLEHOYHBIX CPEACTB (B Me4yaTHOH (opme, B MedaTHOH (opme yBeITHYCHHBIM
mpudrom, B medatHod (opme mpudrom Bpaiins, B (opMe SIEKTPOHHOTO NOKYMEHTa, 3aJaHHs 3aYMTHIBAIOTCS ACCHCTCHTOM,
3a7aHusI IPEIOCTABIIAIOTCS C UCTIOIB30BAaHUEM CYPIOIEPEBOIA);

B) JocTymHas (opMa MPEeIOCTaBICHHs OTBETOB Ha 3ajaHus (IIMChbMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIbBIOTEpE, MUCHMEHHO
mpudTom bpaiins, ¢ UCTIONB30BaHUEM YCIYT aCCHUCTEHTa, YCTHO).

Ipu npoBeeHUH MPOLEAYPHI OLCHUBAHUS PE3yJIbTATOB O0YUYCHUS] HHBAIUIOB H JIMI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU 37I0POBbSI
IIPeAyCMaTPHUBAETCS CHONB30BaHNE TEXHUYECKUX CPENCTB, HEOOXOMUMBIX MM B CBSI3U C MX MHAWBHIYAIBHBIMH OCOOCHHOCTSIMH.
Ot cpeictBa MOryT ObITh TpenocTaBieHbl YenlY MM MOTYT HCIONB30BAThCs COOCTBEHHBIC TEXHHUYECKHE cpeacTBa. Ilpu
HEOOXOANMOCTH MHBAINAAM U JIUIAM ¢ OTPAaHWYEHHBIMH BO3MOXKHOCTSIMU 3I0POBBSI IPEJOCTABIISETCS JOIOIHUTEIBEHOE BpeMs JUIs
MOJIrOTOBKU OTBETA HA 3aJaHMusl, IPOLEeaypa OLICHUBAHHS PE3yIbTaTOB O0YUCHHUS MO AUCIHUILUTHHE MOXKET MPOBOAUTHCS B HECKOIBKO
9TaIoB.

HpOBeﬂeHI/IC npoueaypbl OLCHUBAHUA PE3YJIbTATOB O6y‘{CHI/I$[ HWHBAJIMAOB U JIML C OrpaHUYCHHBIMU BO3MOKHOCTAMHU 300POBbA
JOIYCKaeTCs C UCTIONb30BaHUEM AUCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH.

© ®I'bOY BO «Yenl'V»




1.1. TunoBsbIe KOHTPOJIBHBIC 3aIaHUSI HJIM UHBIC MaTE€pUaJIbl

[Ipumeps! 3amau 1 mTpoMexxyTouyHoro KoHtpois (KounTposbHbie 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 )



Kontpoabnas paGora Ne3
Bapuanm 1

1. HJ’IH 3aJa4u Komn YKa3aTb KaKOfI—HI/I6y,E[B OTPE30K, HAa KOTOPOM CYHICCTBYCET PCHICHUC C OAaHHBIMH

Ha4aJIbHbIMHU YCJIIOBUAMHU
]

3
f=—,  x0)=1
2. Pemmts ypaBHEHHE:!

3. Jns 3amaun

&
#=s¥Inx + xt M= 1-—
’ vZ
HAUTU IPOU3BOJHYIO
dxit, s}l
gz La=g

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

Konrpoabnas padora Ne3
Bapuanm 2

1. Hns 3amaun Komm ykaszate KakoH-HHOyZb OTpE30K, Ha KOTOPOM CYILECTBYET pEILICHHE C NaHHBIMU
HayaJIbHBIMU YCIIOBUAMU
te 1
k=g, A0)=¢

e

2. Pemwuts ypaBHEHUE:
Pr+Me—F-e=0

3. Jlnsg 3amaum

zY2g3
2 = oWl + T a0y = 1- J .
HaWTH MPOU3BOIHYIO
dxiL, £)
&z =
4. HaiiTi Bce TIOJIOKCHHS pAaBHOBECHSI, HCCIIEI0BATh X Ha YCTOMYNBOCTH
F=-p7+1

KonTponbnas padora Ne3
Bapuanum 3

1. [na 3amaun Komm yka3aTh KakoW-HHOyAb OTPE30K, Ha KOTOPOM CYLIECTBYET peEIIeHHE C JAaHHBIMH
HayvaJbHBIMHU YCIOBUAMU
e 1
k=, x0) =g

e

2. Pewwurs ypasuenne: F4¥-FEF =1
3. Jlnsg 3amaum

& =g+ 2x%, =1++s

HaWTH MPOU3BOAHYIO

gxkr. E']I

e 2=

4. HaiiTu Bce MON0OKEHNS PABHOBECHS, HCCIIE0BATh X HA YCTOMYMBOCTh
¥=cosx—siny




Kontpoabnas paGora Ne3
Bapuanm 4

1. HJ’IH 3aJauyu Ko YKa3aTb KaKOfI—HI/I6y,[[b OTPE30K, HAa KOTOPOM CYHICCTBYET PCHICHUC C OAaHHBIMH
Ha4aJIbHbIMHU YCJIIOBUAMHU
EF 1
f=—p, A=z

e

2. PemnTh ypaBHEHUE:

f=c+1)04 03

3. Jns 3amaun
=—+%,  x@=1-z

HaWTH MPOU3BOIHYIO

73 Ny |
de Ig:[r
4. HaiiTi Bce TIOJIOKCHHS pAaBHOBECHSI, UCCIIEI0BATh X HA YCTOMYNBOCTH
F=—a™ 4 ¥

KonTpoabnas padora Ne3
Bapuanm 5

1. [na 3amaun Kommn yka3aTh KakoW-HHOyAb OTpPE30K, Ha KOTOPOM CYLIECTBYET peIIeHHEe C JAaHHBIMH
HavaJbHBIMHU YCIOBUAMU

& 1
f==, )=z
2. PemuTh ypaBHEHUE:
B0+ 7% = afP + a2
3. Jns 3amaun
= g agﬂ'
k= S'Jiu=x+x‘¥£'=,xﬂl}= 1- Jﬁ
HaNTH TPOU3BOIAHYIO
et E'II
o =
4. HaiiTu Bce MON0KEHUS PABHOBECHS, HCCIIEI0BATh X HA YCTOMYHUBOCTH
= - OnE Y
KonTpoabnas padora Ne3
Bapuanum 6
1. Jns 3amaum Komm ykasaTh KakoW-HHOYZb OTPE30K, Ha KOTOPOM CYIIECTBYET pEIIeHHEe C AaHHBIMH
HAYaJbHBIMHU YCIOBUAMU
Fl-
k= P 0h=1

2. Pemuts ypaBHEHUE:
M=l
3. Jlus 3amaam
k= gx +2x5% ¥H0y=14 g%
HANTH TPOU3BOIAHYIO
&l €)
& =
4. Haiftu Bce TOJIOKEHHMS  PABHOBECHsS, MCCIENOBaTh HMX Ha  yCTOHuMBOCTHE = =3 +1



3amaun K 9K3aMeHy 1o Kypcy «luddepennmanbapie ypaBHEHUS», 3 CEMECTp

buner 1.
5
L ¥ eETR
o 20y t2)
2. 7 fx+y-1p
3. &y +y=lnx+1
X
F=—-3x+¥
buner 2.
1 xy =}=c1:-=1u§
2.
3, ¥ +¥cosx = sln2x
4, ¥+ 4 + 4y = ¢ Flnx
E A=2x-¥
5 Fr=2y-x—98 sint
buner 3.
= I — 4y —ox
| x—y—2
2. @+ AT dx = x dy
3, ¥ £2r=a™
4. ¥™+2y" -3y = @Bx + 6)e”
ER=}’+tau= t-1
5. L ¥=-x +tant
burner 4.
. %y =JxF-yT 4 ) =0
2.
3 %= 2tr —3
4. ¥'-3y' 4 ey= 13sinsx
fowm Qor—
g8t
5. {3’=*1‘"3""+m
buner 5.

. ¥
XV =V 4 xcosi=
1. =~ = s



{2x+ L)y +y==x
o . EH.FE
N T

pe=x-y

A=2x—-v—z
I=8x—-y-21

y—xy =24y

. g
-

sintds = (4¢3in? §+ sjat

7#¥ — Bly = 27

Ey £ =3x— 2y
s — 2 — y+ 15e5NT

o xiy =yl + ¥)

€l —xiykdx 4+ x5 —xpdr=10

Crxlnx+vy=2lax

1

r". T o —
. ¥+ sin® x

f=¥
§=—tx + 4y
d=—-2x +v+2z

Cxy +r=lnx+1

¥ =¥+ ¥xs+ 35, 7{1d=1

Ietyty =3 e + 3°)
}rﬂ .I. z}r. - 3}:: x-: Eu’i

f=x-2y+42z
F=x+4y-2z
2=x+5v—3z

Xy = _:Ff_'l + lui}

2x 4 3
X —2¥

¥ = L) =10

buer 6.

bunert 7.

buner §.

Buner 9.



0% - 2x)dx + (20 — aln )Yy = 0
J_:" - .1.}:' o+ F[.}? = G + flm Fx
2
=—dx —-2¥+ w1

3
F= ﬁ.‘lﬁ'+3}-—ﬁ

buner 10.
xrdx= % -y

:.—}:__zx F —
; _:x"-f-z_v"lﬂ}_u

=3x8 + 13y + v+ Imyddyr =0

- - l.II l_?x'
o hy=—

F=—8x—v4z

{ =—3x-+2y-+2z
2=-x+2y

buner 12.

_',‘.f.""_,?t cos v 4 311}‘ = gip* ¥

.%_}’.'l"-"f-"s +.-x_-}_‘=}}

}:" - 2}!' = %— 2z - x)

P==3x-v+2z

{ =—3x+2y+2z
2=-x+2y

buner 13.

¥ +ytanx = ¢ cosx

'+ 0¥ =%y
¥+ 6y 9y = 36xet
Et
ST PYER

fr=2x+ 2}-‘+m

buner 14.

£§x+{“ll~1n!:%’}’ﬂd}’=ﬂa¥:‘*ﬂs}’}“
e ¥+1
=y == 5




F:zx +y-z

F=-x+z
5. t=x+¥
buner 15.
1. ¥eosx+ v(l+v)kiny =0
2.
3. Y-y =g
4, ¥'-ay 4 4y = 32xe I
?f= 4y — 8y + tandt
5. ¥=dx -4y
Buner 16.

1. & x—223de—2{1+4x | 2y)dyr =0
gty | D

3 _(—4-4-22' )

3.

2y +y=6+ 2}(1:;9: + %)



MUHOBPHAYKHM POCCHUU
\,} denepanbHOE rocyIapcTBEHHOE OI0DKETHOE 00pa30BaTeIbHOE
@ YUpEeXIAEHHE BBICIIEr0 00pa3oBaHus

«Yensounackuit rocynapersenusliil yausepcuter» (PI'EOY BO «Henl'Yy)

Pa6ouas nmporpamma aucturuis! "nddepeHnnansaple ypaBHEHHS " 10 HATIPaBJICHUIO MOATOTOBKH (CIICIIHATBHOCTH)
"Pagnodusuka" HanpasneHHOCTH (podmtro) TerekoMMyHHKAITMOHHBIE CHCTEMBI 1 HH)OPMAMOHHBIC TEXHOJIOTHH
OI'bOY BO «Yenl'V»

ctp. 19

PabGouas nporpaMMa TUCHMIUIMHBI (MOAYJisl) 0100peHAa U PEKOMEH/I0BaHA:
IIpopexTop no yueOHoit pabote ytBepxkaeHo 30.05.2022 B.E. ®enopos
VYueHbIM cOBETOM (PU3HUECKOro (haKyIbTeTa

[TpoTtokon 3acemanus Ne 07 ot 28.04.2022

[Ipencenarens YyeHOro coBeTa

¢duzudeckoro gakynbrera COTJIaCOBaHO J.A. 3axapbeBud
3acenannemM kadeapnl TeOpUM ypaBJeHUsA U ONTUMHU3ALHA

[IpoTokon 3acenanust Ne 12 ot 24.03.2022

3aBenyroumii kadeapoit COIJ1aCOBaHO B.U. Yxo60ToB
ABTOp (COCTaBUTEID) E.I'. benos

Crpykrypa padodeii nporpaMMsbl COOTBETCTBYeT npukasy pekropa ®I'bOY BO
«UYeal'¥» ot «13» anpeas 2021 r. Ne 247-1

© ®I'BOY BO «Henl'V»
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