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PaGouas nmporpamma gucuuiuivasl "Cemunap "I pynnosoit ananmms gudepeHnuaibHbX ypaBHeHui"" Mo

porp p "1 pyn P yp
HaTpaBJICHHIO MOAroToBKY (crenuanbaoct) 01.04.01 "Marematuka" HanpaBieHHOCTH (Tipoduitto) YpaBHEHUs ¢ crp. 2
npooubiMU nipou3BoaHbIME PT'BOY BO «Uenl'Vy»

Conep:xanue

1. Llenn ocBOEHUS TUCITUTUTNHBI

2. Mecrto nucuuminsbl B ctpykType OITOIT

3. Kommnerenuuu oOy4aromerocsi, GopMupyeMbIe B pe3yJIbTaTe OCBOCHHS TUCIIUTLTAHBI
(Momyst)

4. O0beM AUCIUTIUIAHBI (MOTYJIs)

5. CTpykTypa u cojiepKaHue TUCUUTUIUHBI (MO )

6. ®OHI OLICHOYHBIX CPEACTB

6.1. IlepeueHb BUOB OLIEHOYHBIX CPEACTB

6.2. TUnoBbIe KOHTPOJIHHBIC 3aJJaHUSI U UHBIE MaTepHaIbl JJIsl TEKYILEeH aTTeCTalluu
6.3. TunoBbIe KOHTPOJIBHBIE BOMPOCHI U 3aJaHUs JUIsl TPOMEXKYTOUHON aTTeCTalluU
6.4. Kputepuu onieHuBaHUA

7. YueOHo-MeToAn4YecKoe U nH(popMaIimoHHOe 00eCTIeueHne TUCIUIUIMHBI (MOTYIIs)
7.1. PexomenayeMas aureparypa

7.2. Ilepedenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAITMOHHOM ceTn "MHuTepHeT"
7.3. Ilepeuerb HHGOPMAITMOHHBIX TEXHOJIOTHIA

8. MaTepuanbHO-TEXHHUECKOE 00eCIIeYeHHE TUCITUTUTMHBI (MOTYIIS)

9. Meroaunueckue ykazaHus JUIsl 00yJaromMuXCsl 0 OCBOCHUIO AUCIIUTUIUHBI (MOTYJIs)
10. CrennanpHble yCI0BUS OCBOCHHMSI TUCHUIIIIMHBI 00yJarOIUMHUCS C
WHBAJIUJIHOCTHIO U OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

sn

Pabouast nporpamma guctumuinasl 'CemuHap "I'pynmnoBoit aHanu3 auddepeHuansHpX ypaBHeHHH " o
HaTpaBJICHHIO MOAroToBKY (crenuanbaoct) 01.04.01 "Marematuka" HanpaBieHHOCTH (Tipoduitto) YpaBHEHUs ¢ crp. 3
npobubiMu iponsBogHbIMU OT'BOY BO «Uenl'Vy»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Iensro kypca «I"pynmoBoit anamu3 quddepeHInaIbHEIX ypaBHEHUI) SBICTCS N3ydeHNe OCHOBHBIX METOJIOB M HIeH
TEOPUH TPYII, IPUMEHEHHE TPYIIIOBOTO aHaIu3a AU PepeHINaIbHBIX YPABHEHUI K PEIICHNIO PA3THIHBIX MPUKIATHBIX
3azad4.

3aaaanI/I N3YUCHUA AUCIHUIIINHBI ABJISIOTCA:

. 03HAKOMJICHUE CTYJIEHTOB ¢ OCHOBHBIMHU IOHSATHSAMU TEOPUM IPYIIIL;

. n3ydeHne NMpuUMeHeHHs rpynn JIn K aHaIu3y CTPYKTYpBl MHOXKECTBA pelIeHuH andQepeHnnanbHbIX YpaBHEHAH
MEXaHUKUY;

. IIOCTPOEHUE TOYHBIX PELICHUN YPaBHEHUH TEOPUU YIIPYTOCTU U IUIACTUYHOCTH;

. CO3/1aHUE LIEIOCTHON KapTUHBI CYIECTBYIOIMX MaTEMaTHUUECKUX METOJOB U MOHITUMN, IPU3BAHHBIX CIIYXXUTh

HUHCTPYMEHTaAMHU O6p360TKI/I JAHHBIX, HCO6XO[[I/IMI>IX JUTSL PCIICHUS TPUKITAIHBIX 3a1a4;

. CO3JJaHNE OTHOUIEHHS K Haubojee COBPEMEHHOMY M NEPCHEKTUBHOMY MaTEeMaTHYECKOMY ammapaTy Kak K
UHCTPYMEHTY UCCIEI0BaHUS U PEIICHUs IPUKIAHBIX 3a7a4. JTa [elb JOCTUTAeTCs BBIPAOOTKOM y CTYIEHTOB TIOHUMaHHUS
CYIIHOCTH MaTeMaTHYeCKON MOJIEN U YMEHHS MOJIEIINPOBATh HEKOTOPBIE CIIOKHBIE OOBEKTHI, ITPOIIECCH U SIBJICHHUS;

® MNPUBUTHUEC HABBIKOB MCIIOJIb30BaHHUA MAaTEMATHYCCKHUX METOJOB U OCHOB MAaTEMATHYCCKOI'0O MOACIMPOBAHUA B
HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH,

. pa3sBHUTHE Y CTYIEHTOB CIOCOOHOCTH OPHEHTHPOBATHCS B MOCIEAHUX JOCTIDKEHHUAX NMPUKIAJHON MaTeMaTHKH U
MaTeMaTHIeCcKOH (QM3UKH. PacimpsaTh CBOM 3HAHMS M IIPOBOIUTH PEIICHNE IPUKJIQIHBIX MAaTEMAaTHYECKUX 3a/1a4 Ha
COBPEMEHHOM YPOBHE, T.€. BOCITUTAHH MaTEMAaTHIECKOH KYITbTYPhI, KOTOpast CIIOcOOCTBOBAA ObI BKIFOYEHHIO OYAYIIHX
CIEIHUATKCTOB B IPOLECC aKTUBHOTO TTO3HAHUS, B YaCTHOCTH, oOecreunBana Obl UM BO3MOKHOCTb CAMOCTOSITEILHOTO
OBJIQJICHUS] HOBBIM MaTEeMaTHYECKUM alIlapaToOM M IPHMEHEHHEM ero B pa3IMIHBIX IPEIMETHBIX 00TacTsIX.

PCSyJ]bTaTbl O6y‘lCHI/lﬂ IO JUCHUIIIIMHE HAITPAaBJICHbI HA JOCTUKCHUEC NHAUKATOPOB!

VYK-1.1. Kputnuecku aHamu3upyeT IpoOIEeMHYIO CUTYAIHIO C IIENbI0 BEIPAOOTKH CTPATETrHU ACHCTBUI, apryMEHTHPOBAHO
(opMynHpyeT cOOCTBEHHBIE CY)KACHUS U OLIEHKN

VK-1.2. Mcrionb3yeT KpUTUIECKUH aHaIN3, CHCTEMaTU3aIHI0 1 000011eHne nHpOpMaLru sl peieHusl mpooaeMHO
CHUTYaIUU

[TK-1.1. JIleMoHCTpUpYET 3HAHHUE OCHOBHBIX TEOPETHUECKUX MOJIOKECHUN U METOJ0B B 00JIACTH MTPOBOUMBIX HAYYHBIX
HUCCIIEN0BaHMIA.

ITK-1.2. lemoHCTpUpYeT yMeHHUS cOopa U aHaIu3a HHYOPMAIHH I10 TEMAaTHKEITPOBOANMBIX MCCIICIOBAHIH.

IIK-1.3. Umeer HpaKTH‘ieCKI/Iﬁ OIIBIT YCTAHOBJICHUS HOBBIX (l)aKTOB n SaKOHOMepHOCTefI B 00J1aCTH HaYIHBIX HCCIIeI0BaHUM

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: KM.02.01

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4Yar0Ierocs:

JIJIs yCTenHoro OCBOSHHUS TUCIMIUINHEI HEOOXO0AMMBI 3HAHUS IUCIHIUINH «MatemaTinaeckuil aHammsy, «JIuneinas
anredpay, «Auddepennuanpase ypaBHEHUS», « DYHKIIHOHATIBHBINA aHANN3Y, « HHCIeHHbIe METOABD», « TeopHs Yncem.

2.2 JIncuMnJIMHbI M TPAKTHKH, VIS KOTOPbIX OCBOEHHE JAHHOW AUCUMIIJIMHBI (MOAY./151) HE00X0AUMO KaK
npeauIecTByIOLIEe:

3HaHu 1Mo ,HaHHOﬁ JUCHUIUINHE MOTYT OBITh OJIE3HEI JJIsL Hay‘IHO-HCCHe,HOBaTeHBCKOﬁ pa60TI)I CTYACHTOB.

Hay‘IHO-I/ICCJ'IeZ[OBaTCJ'ILCKaﬂ pa60Ta

3. KOMIETEHIIMY OBYYAIOIIErOCSI, ©OPMUPYEMBIE B PE3YJIBTATE OCBOEHHUS TUCIATLIAHBI
(MOZY.JI)

YK-1: Cnioco0eH ocymecTBIATh KPUTHYECKHIT aHAJIM3 NPO0JIEeMHBIX CUTYallMii HA OCHOBE CHCTEMHOI0 OAX0/a,
BbIpPadaThIBATh CTPATEruIo AeiicTBUi

3HaTh:

Jns noctmxenust YK-1.1.: 3HaTh 0COOCHHOCTH KPUTHUYECKOTO aHAIH3a PA3IUYHBIX MPOOIIEMHBIX CHTYaIHH TPYITIOBOTO
aHaiuza
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Ymers:

Jisa moctmxenns YK-1.2.: mpuMeHATs KPUTHYECKUH aHAIM3, CHCTEMATH3annio 1 00001menne nHpopManuy 11 perIeHus
IpoOJIEMHOM CUTYaIH, APTYMEHTUPOBAHO (POPMYITUPOBATH COOCTBEHHBIC CYXKICHUS U OI[CHKU.

Baagern:

Jis noctmxenns YK-1.2.: BnageTs HaBBIKAMH KPUTHYIECKOTO aHAIN3a MPOOIEMHBIX CHTyaluil ¢ LeIbI0 BBIPAOOTKH
CTpaTeruu JeiCTBUM.

IIK-1: CnocobeH NpoBoAMTH HAYYHO-UCCJIEA0BATEIbCKYIO padoTy B 00/1acTu AU depeHunaIbLHBIX YPaBHeHUit

3HaTh:

Jnsa noctwkenus [1K-1.1.: 3HaTh OCHOBHBIE TOJIOKEHHSI TPYIIIOBOTO aHaIu3a Ju(GepeHInalbHbIX YpaBHEHHUHN.

YMmers:

Jis moctmxenus 11K-1.2.: yMeTs IpUMEHSTH METOBI TPYIIIOBOTO aHaNu3a (G epeHIINaabHBIX ypaBHEHHH B HAYIHbBIX
UCCIIEI0OBAHUSIX.

Baanernb:

Juisa moctmxenns [1K-1.3.: BnageTs HaBBIKaMU perieHus AudpepeHInanbHbIX YPaBHCHHI METOJaMH TPYIIIOBOTO aHAJIH3A.

B pesysbTaTe 0cBOCHHS JUCHMILINHBI 00yYaIOLIUICS J0JKEH

3.1 |3narsb:

3.1.1 [ 0cOOCHHOCTH KPUTHYECKOTO aHAIIN3a PA3IHMYHBIX MIPOOJIEMHBIX CHTYAIIHH TPYIIIOBOTO aHAIH3a
I GepeHITNATEHBIX YPaBHEHHI;

3.1.2 | ocHOBHBIE MOJIOKEHHMS TPYIIIOBOTO aHAIH3a AU PepeHINATBHBIX YPaBHEHUH.

3.2 | YMeTh:

3.2.1 | npUMEHATh KPUTHUYECKUN aHAJIN3, CUCTEMAaTU3aNI0 U 00001eHre nHGOpMAIUK AJIS pelieHHs TpoOIeMHOM
CHUTYalluH, apryMEHTHPOBAHO (JOPMYIMPOBATH COOCTBEHHBIE CY>K/ICHUS M OLICHKH;

3.2.2 | HpUMEHSITh METOABI TPYIIIIOBOTO aHamu3a Au(epeHIMATbHBIX YPABHCHHI B HAYYHBIX UCCIICI0BAHUIX.

3.3 | Baagers:

3.3.1 | KpUTHUYECKOTO aHANIN3a MPOOIEMHBIX CUTYAIMIi C IIENbI0 BRIPAOOTKH CTPATETrHy ACHCTBHIA;

3.3.2 | pemenns quddepeHmaIbHbIX YpaBHEHHH METOJaMH TPYIIIIOBOTO aHAJIM3A.

4. OFBEM JJUCIIUIIVIMHBI (MO Y JIS)

O6bLwasa TpyaoemMKocTb 73ET
YacoB 1o yueOHOMY IUIaHY : 252 Bunsl koHTpONIS B cemecTpax:
B TOM YHCIIC
ayJUTOPHBIC 3aHATHSA : 102 9K3aMeHBI 3
camocTosTenpHas pabora : 128,3 3a4eTHl 1, 2
4acoB Ha KOHTPOJIIb : 18
KOHTaKkTHas pabdora: 105,7
HKP: 3,7

5. CTPYKTYPA U COJAEPKAHUE JUCIUIIJINHBI (MOJXY JIA)

Kon HaumeHoBaHue pa3/1e/ioB U TeM /BU/A 3aHATHS/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kvpc
Pazgen 1. I'pynnel, gjonyckaembie 1uddepeHuanIbHbIMA
YPABHEHHSIMH
1.1 Omnpezensiiomye ypaBHeHus. Y cnoue nHBapruantHocTH /IIp/ 2 3 JI1.1 J11.2J12.1
J12.2J12.3
0109233
1.2 OcnoBHas rpynma /TTp/ 2 2 JIT.1 JI1.2J12.1
J12.2J12.3
013233
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n 1o

HarpasJIeHHIO TOAroToBKH (crernansHoct) 01.04.01 "Marematuka" HanpaBieHHOCTH (Ipo¢IIIro0) Y paBHEHUS C

npooubiMU nipou3BoaHbIME PT'BOY BO «Uenl'Vy»

crp. 5

1.3

Heiicteue Ha pemenusx /TIp/

JI1.1 JI1.2J12.1
J12.2J12.3
013233

1.4

IIpoussoncTBo perrenwuii /T1p/

JI1.1 J11.2J12.1
J12.2J12.3
0132233

1.5

3anava rpynmnoBoi knaccudukanuu /IIp/

JI1.1 J11.2J12.1
J12.2J12.3
01030233

1.6

Ipeo6pa3zoBanus ypasrenus /IIp/

JI1.1 JI1.2J12.1
J12.2J12.3
013233

1.7

IIpousBonbHbIi 31eMenT /T1p/

JI1.1 J11.2J12.1
J12.2J12.3
313233

1.8

3anaua knaccudukamu /Tlp/

JI1.1 J11.2J12.1
J12.2J12.3
0135233

1.9

Henuneiinas terutonpoBoaHocTs /Tp/

JI1.1 J11.2J12.1
J12.2J12.3
313233

1.10

Crnyuait muHeriHoTO ypaBHenus /I1p/

JI1.1 J11.2J12.1
J12.2J12.3
313233

Anrebpa JIu oneparopos /IIp/

JI1.1 J11.2J12.1
J12.2J12.3
01030233

1.12

Anre6pandeckue coiictsa /I1p/

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

1.13

CtpyktypHbIit Terzop /IIp/

JI1.1 J11.2J12.1
J12.2J12.3
012233

1.14

Kpurepuit msomoppusma /Ilp/

JI1.1 J11.2J12.1
J12.2J12.3
010233

1.15

I'pyrmosoit kommyratop /IIp/

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

1.16

Jluneiinbie ypaBuenus /TIp/

JI1.1 J11.2J12.1
J12.2J12.3
012233

1.17

Anre6ps! JIn. CtpykrypHBIe KOHCTaHTEL. ['oMomophu3msl. IToganreOpst.
®daxTopanredpa. CTpyKTypHBIE TIpU3HaKu moaaareop. Kimaccel anreop
JIu. Pagukan. Teopema Jlepu /Cp/

37,8

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

Pa3gen 2. OnHonapamMeTrpuyecKkue rpynnsl npeodpa3oBaHuii

2.1

OmnpeneneHne 1 IpUMephl 0JHONapaMeTprdeckux rpym /I1p/

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

2.2

I'pymmb! nuHEHHBIX TOMeoMopdu3moB /T1p/

JI1.1 J11.2J12.1
J12.2J12.3
0102353

23

JloxansHrast Teopust /Ip/

JI1.1 JI1.2J12.1
J12.2J12.3
013233
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n 1o

HarpasJIeHHIO TOAroToBKH (crernansHoct) 01.04.01 "Marematuka" HanpaBieHHOCTH (Ipo¢IIIro0) Y paBHEHUS C

npooubiMU nipou3BoaHbIME PT'BOY BO «Uenl'Vy»

cTp. 6

2.4

MMonmo6ue rpym /Tlp/ 1

JI1.1 JI1.2J12.1
J12.2J12.3
013233

2.5

VYpauenue JIu /TIp/ 1

JI1.1 J11.2J12.1
J12.2J12.3
0132233

2.6

WNndunuresumanbuelil onepatop /IIp/ 1

JI1.1 J11.2J12.1
J12.2J12.3
01030233

2.7

Teopema Jlu /TIp/ 1

JI1.1 JI1.2J12.1
J12.2J12.3
013233

2.8

CoOTBETCTBUE TPYIIT M BEeKTOPHBIX nosteit /I1p/ 1

JI1.1 J11.2J12.1
J12.2J12.3
313233

2.9

WuBapuantHocts /Ip/ 1

JI1.1 J11.2J12.1
J12.2J12.3
0135233

2.10

VHBapuaHTHI 1 HHBapHaHTHBIE MHOTOOOpa3us /I1p/ 1

JI1.1 J11.2J12.1
J12.2J12.3
313233

2.11

KonkomurtanTel u uaBapuantsl /T1p/ 1

JI1.1 J11.2J12.1
J12.2J12.3
313233

2.12

Kpurepuii uasapuanra /I1p/ 1

JI1.1 J11.2J12.1
J12.2J12.3
01030233

2.13

Teopema o mogo6uu /TIp/ 1

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

2.14

WuBapuanTHbIe MHOTOOOpa3us /T1p/ 1

JI1.1 J11.2J12.1
J12.2J12.3
012233

2.15

Teopus nponomxenus /T1p/ 1

JI1.1 J11.2J12.1
J12.2J12.3
010233

2.16

[ponomkenne onepatopoB auddepenumposanus /I1p/ 1

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

2.17

IIponomkenue otobpaxenuit /TIp/ 1

JI1.1 J11.2J12.1
J12.2J12.3
012233

2.18

Teopus JIu. CBoiicTBa yMHOXeHHA. JIOKaNbHBIN H30MOPGhH3M. 1
VYpaBHenus u nepsast Teopema JIu. Kanonudeckoe yMHOXeHHe.
Kanonmueckuit nzomoppusm. 'oMmoMoppr3MBI KAHOHIIECKHX TPYITIHL.
Bropas Teopema JIu. /Cp/

37,8

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

Pazgen 3. OcHOBHBIE IPYIIIBI KOHKPETHBIX CHCTEM yPABHEHU

3.1

OO0bIKHOBEHHBIE AubdepeHnnansHble ypaBHeHus /T1p/ 3

JI1.1 JI1.2J12.1
J12.2J12.3
013233

32

Anaym3 obmero pemenns /T1p/ 3

JI1.1 JI1.2J12.1
J12.2J12.3
013233

33

CrpykTypa ocHOBHO# anreopst JIu /IIp/ 3

JI1.1 J11.2J12.1
J12.2J12.3
0102353
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34 YpaBHeHus BeicIHX mopsiakos /TIp/ 3 2 JIT.1 JI1.2J12.1
J2.2J12.3
2102233
3.5 [Momable cuctemsr /TIp/ 3 2 JI1.1 J11.2J12.1
J12.2 7123
313233
3.6 JIuneitHOe ypaBHEHHE BTOPOTO MOPSAKA C IBYMs HE3aBUCHUMBIMU 3 4 JI1.1 J11.2J12.1
nepeMeHHbIMU /T1p/ J12.2 J12.3
313233
3.7 Ananuz obuiero pemenwns /ITp/ 3 2 JI1.1 J11.2J12.1
J12.2J12.3
2102233
3.8 [Mapa6onmueckas HopMmanbHas Gopma /TIp/ 3 2 JIL.1 J11.2J12.1
J12.2J12.3
313233
3.9 VYpaBuenus norpannyHoro ciuos /Ilp/ 3 4 JI1.1 J11.2J12.1
JI2.2J12.3
313233
3.10 | Ompenenstonuie ypaBHenus /T1p/ 3 2 JIL.1 J11.2J12.1
J12.2J12.3
2102233
3.11 | Cny4aii 3aganHoro aasienus /I1p/ 3 2 JI1.1 J11.2J12.1
J12.2 7123
313233
3.12 | CranuoHapHbIH HOrpaHUYHbIHA cioit /IIp/ 3 2 JI1.1 J11.2J12.1
JI2.2J12.3
313233
3.13 | YpaBHeHnwus ra3zoBoit qmuaamuku /I1p/ 3 2 JIT.1JI1.2J12.1
J12.2J12.3
2102233
3.14 | Anpo ocHoBHbIX anredp JIu /Tp/ 3 2 JI1.1 J11.2J12.1
J12.2712.3
313233
3.15 |IlpensapurensHslii ananus /I1p/ 3 2 JI1.1 J11.2J12.1
JI2.2J12.3
313233
3.16 |IIpucoemunénnas anredpa. Anredpa nudpepeHInpoBaHHIA. 3 52,7 JI1.1 J11.2J12.1
EcrectBennsiii romomopdmsM. IIpencrapnenue anredpoii JIn J12.2J12.3
oneparopoB. Buyrpenunue aBromopdusmbl. @opma Kusmunra. 2132353
CtpykTypHBIe CBOMCTBa. ONITHMANILHBIE CUCTEMBI TIoaanTreop. Maibie
pasmepHoctH /Cp/
Pa3nen 4. Unast koHTaKkTHasA padora
4.1 VHnuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpos /KP/ 2 0,2 JI1.1 JI1.2J12.1
J2.2J12.3
2102233
4.2 WuauBuya bHbIC KOHCYITBTAIINH, TEKYIHNA KOHTPoJb /MKP/ 1 0,2 JIT.1JI1.2J12.1
J12.2J12.3
013233
43 WnpuBuayanbHble KOHCYIbTALUH, TEKYIMNA KOHTpoJb /KP/ 3 3.3 JI1.1 J11.2J12.1
JI2.2J12.3
213233
6. POHJ OHEHOYHBIX CPEJACTB
6.1. [lepeyeHs BH/I0B OLIEHOYHBIX CPEACTB
1. Jlokman
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crp. 8

2.Bonpocs! k 3auery
3.Bompockl K 9K3aMeHy

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUS1 U MHBIE MAaTEPHAJIbI 15 TEKyl.l.leﬁ aTTeCTallun

TeMpl 11 DOKIag0B

1.Teopus JIn. CBoiicTBa yMHOKEHUSI.

2.JIoKkaJbHEIH H30MOP(H3M.

3.VpaBHeHus u nepsas Teopema JIu.

4.Kanonnueckoe ymHoxeHue. Kanonndeckuit usomoppusm.
5.'oMoMOp(hI3MBEI KAHOHIMYECKUX TPYIIITHL.

6.Bropast Teopema Jlu. AnreGpsr JIun.

7.CTpyKTypHBIE KOHCTaHTBL. [ OMOMOP(HU3MBL.

8.Ilonanre6psl. daxropanredopa. CTpyKTypHbIE IPU3HAKH MoAanreop.
9.Kiaccer anrebp JIn. Pagukan. Teopema Jlepn.

10.IIpucoenunénnas anrebpa. Anredpa auddepeHunpoBaHuii.
11.EcTecTBeHHBIH TOMOMOPGhHU3M.

12.IIpencraBnenue anredpoii JIu onepaTopos.

13.Bryrpennne aBromopdusmsl. Popma Kummuara.

14.CtpykTypHBIe cBoMcTBa. ONTHMaJIbHbBIE CUCTEMBI IoAaIre0p. Masbsle pa3MepHOCTH.

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 3aJaHUsI IJIs IPOMEKYTOUYHON aTTecTaluu

[Tepeyens BompocoB k 3adery 1 cemectp

1. OmnpeneneHus ¥ IPAMEPH OTHONIAPAMETPUIECKUX TPYIIT IIpeoOpa3oBaHmil.
2. HenpepeiBHOCTB

3. I'pynna nepenocos

4. I'pyrmsr THHEHHBIX TOMEOMOP(U3MOB

5. I'pynna pacrsxeHuit

6. I'pynna BpareHwuii

7. JlokanbHas Teopus

8. JloxanpHas rpynna Jlu

9. IIpoexkTuBHas rpymnma

10. [Tono6ue rpymn

11. KacarenbHoe BekTOpHOE T10JIE

12. VYpasuenue Jlu

13. IToxoOue KacaTelnbHBIX MOJIEH

14. NHupuHUTE3NMATBHBIN oniepaTop

15. 3anaya 0 IOCTPOECHUM IPYIIIBL.

16. CoOTBeTCTBHE TPYII U BEKTOPHBIX MOJEi

17. Omnepatop rpynnsl. THBapHaHTHOCTB OIepaTopa
18. VHBapuaHTHl M1 MHBapHAHTHBIE MHOTOOOPa3Hs

19. IIponomxeHue NpeacTaBiaeHUs IPYIIIBL

20. KoHKOMHMTaHTBI U MHBApHAHTHI

21. WuBapuanTs! rpymnmsl JIn

22. Kpurepuii uaBapuanra

23. YHuUBepcanbHbIl HHBAPUAHT

24. KoneunomepHnbiii ciydaid. [Ipumepbl HHBapUaHTOB
25. Teopema o mogooun. CnencTBus

26. VuBapuaHTHEIE MHOTOOOpa3us. PerymsipHO 3amaHHBIE MHOTOOOpa3Hs
27. Kpurepuii uaBapuantaoctu. Ilpumepst

28. Teopust poAOIKEHUS.

29. [IpocTpaHcTBa MONMIHHEHHBIX OTOOpaXEeHUI

30. IIponomxeHus: IpoOCTPaHCTBA

31. [Tponoikenue onepaTopoB AU QepeHIMPOBAHUS
32. [Iponomkenne npeodpa3oBaHUs

33. OCHOBHOE CBOMCTBO NPOJOJDKEHUS

34. [Iponomkenne rpymmbl

35. [Tponomkenne MHPUHUTEUMAIBLHOTO OIlepaTopa
36. CranaapTHble KOMMYTaTOPbI

37. KoneunomepHslii cmyqaii. ITpumepst. JuddepeHunansaple THBAPUAHTEI
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crp. 9

IlepeueHb BOIPOCOB K 3a4eTy 2 CEMECTP

1. Onpezpensiionye ypaBHEHUs!

2. Cucrema nuddepennnanbaelx ypaBHeHHH. OCHOBHOE OIpeieNieHIe
3. VYcnoBue UHBApUAHTHOCTH

4. Omnpenensromue ypaBHSHUS

5. OcHOBHas rpymmna

6. JeiictBus Ha pemeHusx. [Ipon3BoacTBO perieHuid. AlNropurm.
7. 3amava rpynmoBoil KiaccUpUKAINN

8. [IpeoOpa3oBanus ypaBHEHHS

9. [Ipou3BOSBHEIN 3JIEMEHT

10. [IpeoOpa3oBaHusi SKBUBAJICHTHOCTH

11. 3anava xnaccupukanuu

12. OrnrcaHue mnpoiecca petieHus

13. Henunelinas TeronpoBoJHOCTb

14. Ciyyall TMHEHHOTO ypaBHEHUs

15. Anrebpa Jlu omepatopoB

16. Kommyratop. [leiicTBue Ha oTOOpaXKeHHE
17. Anrebpandeckue cBoiictBa. OnperneneHus
18. CTpyKTYpHBIH TEH30p

19. Jluneitapie oroOpaxenus anredp Jln

20. Kpurepuit m3omopduzma

21. VIHBapHaHTHOCTh OTHOCHTEIBHO MOJ00MsS
22. I'pynmoBoii KOMMyTaTOp

23. Jlomyckaemble omnepaTopbl

24. [Iponmomkenne koMmyTaTopa

25. Jomyckaemsle anreOps! JIn

26. JIuneiinsle ypaBHEHUS

27. AOCTpaKTHBIC ONPEICISIOIIE YPaBHCHUS

ITepeueHb BOMPOCOB K 9K3aMEHY 3 CEMECTp

1. OObIKHOBEHHBIE UG GepeHIINANbHbBIC YPaBHEHHUS

2. Cucrema ypaBHEHHH MEPBOTO MOPSIKA

3. Omnpenensromue ypaBHSHUS

4. AHanu3 00IIero pereHus

5. CTpyKkTypa OCHOBHOU anreOpsl JIn

6. INonuxeHue pa3sMeEpHOCTH ypaBHEHHUS

7. VYpaBHeHMs BBICHIMX NOPAIKOB

8. YpaBHeHHE BTOPOro MOPSAIKa

9. [Tonuble cucTemsl

10. JIuneliHoe ypaBHEHUE BTOPOTO MOPSJKA C ABYMS HE3aBUCHUMBIMU IEPEMEHHBIMU
11. ITocranoBka 3amauu

12. WuBapuanTts! Jlamnaca. Psg Jlammaca

13. Onpezensitomive ypaBHEHUsI

14. AHanu3 o0uIero pemeHus

15. Knaccudukaruontas Teopema

16. IMapabomaeckas HopMaibHas Gopma

17. Knaccupuxanus napabonmdeckux dopm. KnaccupuxannoHHsIN pe3ynbTar.
18. YpaBHEHHS TOTPAHUYHOTO CIIOSI

19. [penBaputenpHas HHPOpMaUsa 00 onepaTtope

20. Onpezensitomive ypaBHEHUsI

21. Obmee perreHue

22. Cry4ail 3aaHHOTO AaBieHHA. ['pymmoBas kiaccupuKanus

23. CrannroHapHBIH NOTPaHUYHEIA cioi. ['pynmoBas kiraccuuKaIis
24. VYpaBHeHUsI ra30BON JUHAMUKH.

25. SAnpo ocHoBHBIX anredp JIu.

26. [penBapuTenbHbId aHau3. ['pynmoBas KiaccUpUKaIHs

6.4. Kpurepun oueHuBanus

Kpurepuii BbIcTaBIcHUS 3a4€eTa:
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IMpomomxurensHOCTH 3adeta — 90 MUHYT. 3a KaxJ0€ BEIITOJHEHHOE 331aHIe OMIeTa CTYICHT MOJKET ITOJTyduTh OT 1 10 3
6amnoB. Eciu 3aanue BBINOJIHEHO IPAaBUIIBHO, TO OHO OlleHnBaercs 3 Oamnamu. Ecny 3ajaHue BHIOTHEHO ¢ OUIHOKaMU, TO
0aJUTbl CHIDKAIOTCS B 3aBUCUMOCTH OT KOJIMYECTBA JOMYIIEHHBIX omHO0K. Eciu momyiieHa oHa omuoka, To 37anue
olleHUBaeTcs 2 Oaamu, JOMYIIeHbI [Be omnoOku — 1 6aymn. Ecnmu momymieHo 6osee MByX omMOOK B 3aJJAaHUH WIN CTYACHT HE
BBITIOJIHWI KaKoe-Tr00 3a1aHue u3 OuieTa, To 3a Hero oH nonydaet 0 6amioB. MakcuManbHOE KOJIMYECTBO OAJIIOB 3a 3a4eT
—6.

[Tpu noBEICHUN UTOTOB YIUTHIBAIOTCS PE3YJIbTAThl TEKYIIEH aTTecTaliu. [1oydeHHbIe 32 TEKYIIYIO aATTECTAINIO OaJITbI
CYMMUPYIOTCS C OaJlIaMU, TTOJTyI€HHBIMHE 33 KaXIbIi 3TaIl TIPH MPOX0XKICHUU TIPOMEKYTOUYHON aTTECTAINH:

Orienka "He 3auTeHO" BBICTaBIsIeTCd 32 21 U MeHee 0ajlIoB;

Orenka "3auTeHo" BeIcTaBsAeTCd 32 22 U O0Jiee OaIoB:

22-26 6anoB (ypoBeHsb 1);

27-30 6amnoB (ypoBeHb 2);

31-36 6amnoB (ypoBeHb 3).

Ha sk3ameHe BeIgaeTcs 2 BOIpoca U3 CITUCKA BOIIPOCOB MO TeMaM NPaKTHIESCKUX 3aHATHH.

[IponomkuTenbHOCTS 3k3aMeHa — 90 MUHYT. 3a KaXkJ0€ BHIIOJHEHHOE 3aJaHne OUIeTa CTYJeHT MOXKET MOIYyIUuTh OT 1 10 3
6amnoB. Eciu 3a1aHne BBINOJIHEHO NPaBWIILHO, TO OHO OLleHUBaeTcst 3 Oayutamu. Ecii 3aaHne BHITIOTHEHO ¢ OIIMOKaMH, TO
0aJUTBI CHIDKAIOTCS B 3aBUCHMOCTH OT KOJIMYECTBA JIOIMYIIEHHBIX ommOoK. Eciu momyrmena ogHa onmoOKa, To 31aHHe
oneHuBaercs 2 6ammaMu, JOMyIeHs! 1Be omiOky — 1 6amt. Ecou nomymeno 6onee AByX OmHMOOK B 3alaHUN WM CTY/ICHT HE
BBITIOJIHMII KaKoe-JIM00 3a/laHue U3 Ouiiera, To 3a Hero oH noisrydaet 0 6ajutoB. MakcuMalibHOE KOJIMYECTBO 0alIoB 32
9K3aMeH — 6.

ITpu moaBeICHUHN UTOTOB YUUTHIBAIOTCSI PE3YNIbTATHI TEKYIICH aTTecTanuu. [10IydeHHBIE 32 TEKYIIYIO aTTECTALUIO OaILIbI
CYMMHUPYIOTCS ¢ OaITaMH, OTYYEHHBIMH 33 KQXKIBIA 3TaIl PU MPOXO0KACHUN TPOMEKYTOYHON aTTECTAIlH:

Ornenka "He ymoBneTBopuTeNbHO" BBICTaBIIsIETCsI 32 13 1 MeHee 0allioB;

Onenka "Y noBneTBopuTenbHO" BhIcTaBiseTcs 3a 14-17 6amnos (yposeHs 1);

Ouenka "Xopomro" BeictaBisiercs 3a 18-21 6annoB (ypoBeHs 2);

Onenka "OtiangHo" BeIcTaBisgeTcs 3a 22-26 6amioB (YpoBeHb 3).

Onucanue nokaszaTeneld 1 KpUTEPHEB OLIEHUBAHUS KOMIIETCHIUH JUIs TOKIaa:

B cemectpe 2 noknana. Ha noknan orBoaurces 15-20 MuHyT B KOHIlE napsl (Kaxayro nmapy 1 goknan). Kaxapiii cryaeHt
TOTOBHT JIOKJIA]] TT0 OJTHOHM M3 MPEIOKEHHBIX TeM. MaKCHMaIbHOE KOJTHYECTBO 0aIUIOB 3a TOoKIam! - 20.

Ouenka "3auTeHo" BeIcTaBsseTcs 3a 12-20 6amios, "He 3auTeHo" - MeHee 12 0amios.

[NonHOTAa MOKIIaa OLEHUBACTCA 110 CIICAYIOMINM KPUTEPHUSIM:

1. INonHOTa M3TOXKEHNS TEOPETHIECKOTO MaTepHaia
2. JloCcTaTOYHOE KOJMYECTBO MPUMEPOB K TEOPETUUCCKOMY MaTepHAIy
3. [IpuBeneHs! TPUMEpPHI K OMPEICNICHUSIM U TeopeMaM
4. [IpuBeneHs! KOHTPIPUMEPEI, TEMOHCTPHUPYIOMINE MPH KaKUX YCIOBHSX HE MPHMEHUMBI TEOPEMBI.
7. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCLUIIJIMHBI (MO Y JIS)
7.1. Pexomenayemasi 1uTepaTypa
7.1.1. OcHoBHas1 IMTepaTypa
ABTODHI, 3arnaBue UznarensctBo, Pecypc
JI1.1 | KoBanes B. A, DIIEMEHTBI TEOPUH TIOJIS: BAPHAIIIOHHBIE CAMMETPUH U Mockga : 9bC
Panaes 10. H. TeOMEeTPHUYECKHE HHBAPUAHTHI: MOHOTpadus ®usmaraur, 2009
(https://biblioclub.ru/index.php?page=book&id=76787)
JI1.2 | JIro6amesckas H.B., |bBa3uc nuddepeniinaabHbIX HHBAPHAHTOB IPYIITBI CHMMETPHU WxeBck : 3bC
Uynaxun ATl ypaBHeHwus [ 'puna-Harou: crates ®dI'bOY BIIO
(https://znanium.com/catalog/document?id=89968) "V aMypTcKuit
I'ocynapcTBeHHBI
i ynuBepcurer",
2009

7.1.2. JlonoJHHUTEeIbHAS TUTEPATYpPa

ABTODHI, 3arnaBue UznarensctBo, Pecypc
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype

JI2.1 | Apronbg B. H. JlonoTHNTENbHBIE TTIaBEl TEOPHH OOBIKHOBEHHBIX Mocksa: Hayka,
JuddepeHIanbHEIX ypaBHEHHH: yaeOHoe mocobue s Gpu3uko 1978
-MaTeMaTHYECKHX CHEUAIbHOCTEN By30B

JI2.2 |Beins I, Cummerpust Mocksa: Hayka,
Pozendensn b. A. 1968

JI2.3 | Muxaiinos B. IT. Juddepenunanbapie ypaBHEHUS B YACTHBIX TPOU3BOIHBIX: Mocksa : Hayka,
ydaeOHOe Mmocooue A MEXaHHKO-MaTeMaTHIECKUX 1 1983

(I)I/IBI/I‘ICCKI/IX CHCHHaJIBHOCTeﬁ BY30B

7.2. llepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKANIMOHHOI ceTn "UHTepHeT"

31 |eLIBRARY.RU [OnexTpoHHSIH pecypc] : anekTpoHHas bubmuoTeka / Haya. anexrpon. 6-ka — URL:
http://elibrary.ru/defaultx.asp

D2 | Poccuiickuit oua hyHaaMeHTanbHbIX HccaeaoBannii (PODU) - odunmansHelit caiit http://www.rfbr.ru/rffi /ru

93 | Hayunas snexTpoHHas Oubauorexa. MoHorpaduu, u3gaHHele B u3natenscrse Poccuiickoit AkageMuu
EctecTBO3HAHMS MOJHOTEKCTOBBIN pecypc HaydHbIX U yueOHbIX n3nanuii PAE https://www.monographies.ru/

7.3 llepevyenb HHGOPMAIHOHHBIX TEXHOJIOT M

7.3.1 IIporpammHoOe o0ecnieyeHune

LMS Moodle

7.3.2 lIpodeccuonanbubie 6236l JAHHBIX U HH(OPMALMOHHO-CIIPABOYHBIE CHCTEMbI

1. Web of Science (https://apps.webofknowledge.com) Web of Science : MynpTHAMCIHMIUINHAPHAS pedepaTUBHAS
0a3a manHbIX / kommanus Thomson Reuters. — Pexxum mocryma: st 3apeructpup. nonszosareneid Yenl'Y. — Teker :
JIEKTPOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOAY JIST)

JList peanu3ariy AUCIUTUIMHBI HCIIOIB3YIOTCS yaeOHBIC ayTUTOPHH IS IPOBEACHHS 3aHATHH CEMHHAPCKOTO THUIIA,
TPYIIIOBBIX U UHUBUIYaJIbHBIX KOHCYAbTALUN, TEKYILETO KOHTPOJIS U IIPOMEXKYTOUHOU aTTECTalliH, @ TAKIKE TOMEIICHUS
JUISL CAMOCTOSITENIbHOM pabOTHL.

Y4eOHble ayIUTOPUH YKOMITJIEKTOBAHBI CIICIIHATIM3UPOBAHHON MEOCIBIO U TEXHUYECKUMU CPECTBAMU OOYYEeHUS: TOCKa,
HapThl, MyJATUMEAUHHOE U ayAn0000pyIOBaHHE.

s ceMUHApCKUX 3aHSATHIA UCTIONB3YIOTCS AyTUTOPUN OCHAILICHHBIE OOBIYHOM TOCKOH, MapTaMu, MEPEHOCHBIM
MYJIBTUMEIUHHBIM U ayTH0000pyI0BaHUEM (B Cllydae HEOOXOIMMOCTH).

[Tomenienus 1t CaMOCTOATENBHON pabOThl O0YYAIOIIMXCS OCHALIEHBI KOMIBIOTEPHON TEXHUKOH € TIOJKITIOUEHHEM K
cetn "MHTEpHET" U 00ECIICYCHNEM JIOCTYIA B 3JICKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTELHYIO CPEly YHUBEPCHTETA.

9. METOAUYECKHE YKA3AHUA 1JIAA OBYYAIOIINXCA 11O OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

[pu 3y4eHny JaHHOW JIMCIUILIMHBI UCTIOJIB3YIOTCS CEMHHAPCKUE (IIPAaKTUYECKUE) 3aHATHS U CaMOCTOsTENbHAs padoTa
crymeHTa. Ha mpakTHuecknx 3aHATHIX M3JIaraeTcsi OCHOBHOE CO/IepIKaHHe TeM MIPOTPaMMBI, pAaCCMATPUBAIOTCS OCHOBHEIC
METOJIbI ¥ HOJXOIBI.

Jns nanbonee 3pPeKTUBHOTO U3yUeHHS JUCLHUILTHHBI 00yJaroneMycst peKOMEHyeTCsl:

* IOCEIIATh 3aHATHUSL, KPATKO M BAYMYHBO KOHCIEKTHPOBATH MaTepPHall, C yKa3aHHEM AaThl IPOBECHHS 3aHATUS U TEMBI;
* CAaMOCTOSATENBHO ITPOpadaTHIBATh MaTepPHa KaK IOCIe KAKIOTO 3aHATHS, TaK U 110 3aBEPIICHNIO TEMBI, YTO ITO3BOJISIET
CBSI3aTh BOSIUHO MOJIYYEHHBIE CBEACHHS U COCTaBUTD IIETbHYIO KAPTHHY.

B ciyqae npuMeHeHus Tpu 00ydeHUH AUCIUTUTMHEL SJIEKTPOHHOTO 00Y4YEHUS, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH OOIIeHHE 00YJarOIMUXCsI ¥ TPENOAaBaTENs OCYIIECTBIISIETCS B PEKUME PEATbHOTO BPeMEHH (OHIANH-IeKIUN
(BeOuHapHI), YaThl, BUACO-KOH(GEPEHLIMH U Ap.) WK OTI0KEHHOTO BpEMEHH ( CHCTeMa AUCTaHIMOHHOTO 00yueHus Moodle,
(hOpyMBL, SIEKTPOHHAS TIOYTA U JP.).

Bonpuryro yacTe BpeMeHH 00yJaIOMUECs] CAMOCTOATETBHO pabOTAIOT ¢ yIeOHO-METOJUIECKUMH MaTepruanaMu. CTyIeHTHI
HMEIOT BO3MOXHOCTh KOHCYJIBTHPOBATHCS € IIPEHoAaBaTeIeM 10 BCEM BOIIPOCaM, BOSHUKAOIIUM B X0/I€ CAMOCTOSATEIBHON
PabOThI HOCPEACTBOM 3JIEKTPOHHOH MOYTHI, COIIMAIBHBIX CETEH H T.IN.

Joctyn oOyqaromerocst K yaeOHbIM pecypcaM B PEKHUME OTI0KEHHOTO BPEMEHH, CAMOCTOSITEIIbHOW paboThI
OCYIIECTBIISETCS Yepe3 ceTh MIHTepHeT B yTOOHOM IS HEro MeCTe, BpeMEHH U TeMIIe.

ITpu 0Oy4eHny UL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI JJIEKTPOHHOE 00y4eHHUE, TUCTaHIIMOHHBIC
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MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

sn

Pabouast nporpamma guctumuinasl 'CemuHap "I'pynmnoBoit aHanu3 auddepeHuansHpX ypaBHeHHH " o
HarpasJIeHHIO TOAroToBKH (crernansHoct) 01.04.01 "Marematuka" HanpaBieHHOCTH (Ipo¢IIIro0) Y paBHEHUS C ctp. 12
npooubiMU nipou3BoaHbIME PT'BOY BO «Uenl'Vy»

00pa3oBaTeIbHBIE TEXHOJIOTHH MPEyCMaTPUBAIOT BOSMOXKXHOCTG IIpHeMa-Tiepeiaui HHGOPMAIUK B JOCTYITHBIX IS HUX
(dhopmax.

Peanmsanust qUCHMIUIMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00Y4eHHS, TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aee
— 030, I0T) ocymecTBisieTcss Ha ocHOBaHHU «[10JI0KEHUS O peau3anuy OCHOBHBIX U JIOTIOJHHUTEILHBIX 00pa30BaTEIbHBIX
IpOrpaMM C IPUMEHEHHEM 3JIEKTPOHHOTO 00y4eHNs M AUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA B (heiepaTbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEXKAESHUH BhICIIEro 00pa3zoBanus «UensOMHCKUN rocynapcTBEHHbIH
yHHEBepcHTEeTY, «[10705KeHNs 0 TTOpsAAKEe 3aUeTa 00YJIAONIMHUCS TI0 OCHOBHEIM IIPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOCHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO AATETLHOCTD, YUEOHBIX IPEIMETOB, KYPCOB, JUCLHUILTUH (MOYIEH), MPAKTHUK, JOMOTHUTEIEHBIX
00pa30BaTENbHBIX MPOTPAMM» MOCPESICTBOM IEKTPOHHON HH(POpMaIMoHHO-00pa3oBaTenbHO# cpeasl PT'BOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasx ((hopc-Maxcop W T.I1.) TIPH peantu3aiu 00pa3oBaTeNbHON ISATEILHOCTH C
npumeHerueM D0, JIOT Moryr npuMeHATs KOMIIOHEHTHI, HE BXOAAIINE B IIEPEYEHb ICKTPOHHON HH(YOPMALTHOHHO-
00pa3oBaTeNbHON CpebL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIUITIJINHBI OBYYAIOINIUMHUCH C
HHBAJINJTHOCTBIO U O'PAHUYEHHBIMHU BO3SMOKHOCTAMMU 310POBbA

OcBoeHME JUCUMIUIMHBI MHBAIWAAMH M JIMIAMH C OIPAHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCYILECTBILSIETCS C
UCIIOJIb30BAaHNEM CHELHAIBHBIX TEXHHYECKHX CPEJICTB M HMH(OPMAIMOHHBIX TEXHOJOTHH, HpeNOoCTaBiseMbIX PecypcHbIM
y4e0HO-METOMYECKUM IIEHTPOM 110 OOYYEHHIO MHBAIUIOB ¥ JIMI C OTPAaHWMYCHHBIMH BO3MOXHOCTSMH 310poBbs Yenl'V mo
3ampocy oOydaromierocs (MOOHIBHBIE CIIEIMANbHBIC TEXHHYECKHE CPEACTBAa I JIHI C HapYUICHHSIMH 3peHHS U C
HapyIICHUEM CIIyXa, ACCUCTHBHbBIE HH(POPMAIIMOHHbBIE TEXHOJIOTUH).

ITpn HEOOXOAMMOCTH JUTA OOYJAIOIMXCS C HApYMICHHSMH 3pEHHS Ha padodnmx MecTaxX s HMPOBEACHHS IPAKTHYCCKUX WIN
71a00paTOPHBIX 3aHATHH YCTaHABIMBACTCSA CIENMAIbHOE IPOTpaMMHOE oOecHedeHne (IporpaMMa pedeBOd HaBHTAIUH,
peueBble CHHTE3aTOPBI, IKPAHHBIE JIYIIBI).

B yueOHble aymuropuum obecrieunBaeTcs OCCHPENSATCTBEHHBIH JIOCTYNm A OOYJalOMMXCS C WHBAIMJHOCTBIO M C
OTpaHWYEHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBSl. B Kaxmol ayauropuu, e oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSMH  3/I0POBBS, IIPEAYyCMAaTPUBAETCA COOTBETICTBYIOINIEE KONMYECTBO MECT I OOYJaIOMUXCI C y4eToM
HapyIICHUH UX 3710pOBBSL.

Jlis ocBOGHHS MUCHUIDIMHBI WHBAJIHIAM M JIMIAM C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmbOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENUATIBHBIX TEXHWYECKHX CPEICTB;
JIOCTYII C MOMOIIBIO CMEHUATIBbHBIX TEXHHYECKHX M MPOTPAMMHBIX CPEACTB K JJIEKTPOHHBIM MCTOYHHKAM, MPECTABICHHBIM B
(opMe >IEKTPOHHOTO JOKyMEeHTa B (hoHzAe HaydHO#H Oubmnotexkn Yenl'Y mim 371eKTPOHHO-OUONIMOTEUHBIX CHCTEMAX.
Y4eOHO-METOAUYEeCKIEe MaTepHaibl Uil OOydJaromuxcss W3 YHCIa MHBAIMAOB WM JIMIl C OTPAHWYECHHBIMH BO3MOKHOCTSIMH
3J0pPOBBsI IPEIOCTABIIOTCS B (OpMax, agaNTHPOBAHHBIX K OTPAHHUYCHUSIM HX 3M0POBbS M OCOOEGHHOCTSAM BOCIpPUSTUS
HHpOPMALIHH.

JIis MHBANMWIOB W JIMIl C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCHUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBIEHO C UCIIOIh30BaHNEM AUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHH.

IIpy mpoBeneHUM IMPOMEKYTOUHOM aTTECTAlMU 110 JUCLUIUIMHE OOYydYalomMMCs C HMHBAJIMAHOCTBIO M C OIPAaHMYEHHBIMH
BO3MOXXHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS 110 MX 3asABICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT MX
WHIVBHIYAIbHBIX OCOOCHHOCTEH HHCTPYKIHMH O IMOPSIKE MPOBEICHUS MIPOMEXKYTOYHOH aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXKHOCTU OTBETOB Ha 3aaHHA (IHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHChMEHHO mIpudToMm bpaiins, ¢
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

IMpn mpoBemeHUH TPOIEAYPHl OLCHUBAHUS PE3YNBTATOB OOyYEHHsS HHBAIMAOB W JIMI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
370POBBSI TIPEIYCMATPHUBACTCSI HCIONB30BaHME MpemocTaBleHHBIX YenlY wimm COOCTBEHHBIX TEXHHYECKHX CPEJICTB,
HEOOXOIMMBIX MM B CBS3M C HMX HWHIMBUIYalbHBIMH OCOOCHHOCTSIMH. I[Ipn HEoOXOOMMOCTM HMHBAaNMIaM M JIMLAM C
OTPaHMYECHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI IIPEIOCTABISACTCS JOTOJIHUTENFHOE BPEeMsl A ITOJrOTOBKH OTBETAa HA 3aJaHMS,
TPOIIeTypa OIICHNUBAHUS PE3YIFTATOB OOYICHUS M0 AUCHUILTIHE MOKET IPOBOUTHCS B HECKOJIBKO ITAIIOB.
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1. GOALS OF MASTERING THE COURSE

The purpose of the course " Seminar (Group Analysis of Differential Equations)" is to study the basic methods and ideas of group theory,
and to apply group analysis of differential equations to solving various applied problems.

The goals of the course include:

« introducing students to the basic concepts of group theory;

« the study of the application of Lie groups to the analysis of the structure of the set of solutions of differential equations of mechanics;

« construction of exact solutions of equations of the theory of elasticity and plasticity;

* creating a holistic picture of existing mathematical methods and concepts designed to serve as data processing tools necessary for
solving applied problems;

« creating an attitude towards the most modern and promising mathematical apparatus as a tool for research and solving applied
problems. This goal is achieved by developing students' understanding of the essence of a mathematical model and the ability to model
some complex objects, processes and phenomena.;

« instilling the skills of using mathematical methods and the basics of mathematical modeling in practice;

+ developing students' ability to navigate the latest developments in applied mathematics and mathematical physics. To expand their
knowledge and solve applied mathematical problems at a modern level, i.e. to foster a mathematical culture that would facilitate the
inclusion of future specialists in the process of active cognition, in particular, would provide them with the opportunity to independently
master new mathematical tools and apply them in various subject areas..

The results of training in the course are aimed at achieving the following indicators:

UC-1.1. Critically analyzes the problematic situation in order to develop an action strategy, formulates his own judgments and
assessments in a reasoned manner.

UC-1.2. Uses critical analysis, systematization and generalization of information to solve a problem situation.

PC-1.1 Demonstrates knowledge of the basic theoretical principles and methods in the field of scientific research

PC-1.2. Demonstrates the ability to collect and analyze information on the subject of ongoing research

PC-1.3. Has practical experience in establishing new facts and patterns in the field of scientific research

2. PLACE OF THE COURSE IN THE STRUCTURE OF THE EDUCATIONAL PROGRAM

Cycle (section) curriculum: |C.M.02.01

2.1 Requirements for the student's pre-training:

To successfully master the discipline, knowledge of the disciplines "Mathematical Analysis", "Linear Algebra", "Differential
equations", "Functional Analysis", "Numerical methods", "Number theory" is required.

2.2 Courses and practices for which the development of this course (module) is necessary as a precursor:

Knowledge of this course can be useful for students' research work.

3. COMPETENCIES OF THE STUDENT, FORMED AS A RESULT OF MASTERING THE
COURSE (MODULE)

UC-1: Able to critically analyse problem situations on the basis of a systematic approach, develop a strategy of action

Know:

features of critical analysis of various problematic situations of group analysis

© FSBEI HE “CSU”
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Be able to:

apply critical analysis, systematization and generalization of information to solve a problem situation, and formulate their own
judgments and assessments in a reasoned manner.

Possess:

skills of critical analysis of problematic situations in order to develop an action strategy.

PC-1: Able to carry out research work in the field of differential equations

Know:

the main provisions of the group analysis of differential equations.

Be able to:

apply methods of group analysis of differential equations in scientific research.

Possess:

skills in solving differential equations using group analysis methods.

As a result of mastering the course, the student must

3.1|Know:

3.1.1|features of critical analysis of various problem situations and group analysis of differential equations;

3.1.2|the main provisions of the group analysis of differential equations.

3.2|Be able to:

3.2.1]apply critical analysis, systematization and generalization of information to solve a problem situation, formulate their

own judgments and assessments in a reasoned manner.;

3.2.2|apply methods of group analysis of differential equations in scientific research.

3.3|Possess:

3.3.1|critical analysis of problematic situations in order to develop an action strategy;

3.3.2|solutions of differential equations by methods of group analysis.

4. SCOPE OF THE COURSE (MODULE)

Total labor intensity 7 Credits

Curriculum hours: 252 Types of control in semesters:
including:

classroom training: 102 Exam 3

independent work: 128,3 Credits 1, 2

hours for monitoring: 18
contact work: 105,7

OCW: 3,7
5. STRUCTURE AND CONTENT OF THE COURSE (MODULE)
Class Name of sections and topics /type of lesson/ Semester | Hours Literature
code [ Course

Section 1. Groups allowed by differential equations

1.1 Defining equations. Invariance condition /Pr/ 2 3 L1.1L1.2
L2.1L22L1L23
W1 W2 W3

1.2 Principal Group /Pr/ 2 2 L1.1L1.2
L2.1L22L1L23
W1 W2 W3
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1.3

Action on solutions /Pr/ 2 2

L1.1L1.2
[2.1122123
W1 W2 W3

1.4

Production of solutions / Pr/ 2 2

L1.1L1.2
[2.1122123
W1 W2 W3

1.5

The task of group classification /Pr/ 2 2

L1.1L1.2
[2.1122123
W1 W2 W3

1.6

Transformations of the equation /Pr/ 2 2

L1.1L1.2
[2.1122123
W1 W2 W3

1.7

Custom Element /Pr/ 2 2

L1.1L1.2
[2.1122123
W1 W2 W3

1.8

The task of classification /Pr/ 2 2

L1.1L1.2
[2.1122123
W1 W2 W3

1.9

Nonlinear thermal conductivity /Pr/ 2 2

L1.1L1.2
[2.1122123
W1 W2 W3

1.10

The case of a linear equation /Pr/ 2 2

L1.1L1.2
[2.1122123
W1 W2 W3

The Lie Algebra of operators /Pr/ 2 3

L1.1L1.2
[2.1122123
W1 W2 W3

1.12

Algebraic properties /Pr/ 2 2

L1.1L1.2
[2.1122123
W1 W2 W3

1.13

Algebraic properties /Pr/ 2 2

L1.1L1.2
[2.1122123
W1 W2 W3

1.14

Criterion of isomorphism /Pr/ 2 2

L1.1L1.2
[2.1122123
W1 W2 W3

1.15

Group commutator/Pr/ 2 2

L1.1L1.2
[2.1122123
W1 W2 W3

Linear equations /Pr/ 2 2

L1.1L1.2
[2.1122123
W1 W2 W3

1.17

Lie algebras. Structural constants. Homomorphisms. Subalgebras. A 2 37,8
factoralgebra. Structural features of subalgebras. Lie algebra classes. The
radical. Levy's Theorem /IndW/

L1.1L1.2
[2.1122123
W1 W2 W3

Section 2. One-parameter transformation groups

2.1

Definition and examples of one-parameter groups /Pr/ 1 2

L1.1L1.2
[2.1122123
W1 W2 W3

2.2

Groups of linear homeomorphisms /Pr/ 1 2

L1.1L1.2
[2.1122123
W1 W2 W3

23

Local theory /Pr/ 1 2

L1.1L1.2
[2.1122123
W1 W2 W3
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24 Similarity of groups / Pr/ 1 2

L1.1L1.2
[2.1122123
W1 W2 W3

2.5 The Lee equation /Pr/ 1 2

L1.1L1.2
[2.1122123
W1 W2 W3

2.6 Infinitesimal operator /Pr/ 1 2

L1.1L1.2
[2.1122123
W1 W2 W3

2.7 Lee's Theorem /Pr/

L1.1L1.2
[21122123
W1 W2 W3

2.8 Correspondence of groups and vector fields /Pr/ 1 2

L1.1L1.2
[2.1122123
W1 W2 W3

29 Invariance /Pr/

L1.1L1.2
[2.1122123
W1 W2 W3

2.10  |Invariants and invariant manifolds /Pr/ 1 2

L1.1L1.2
[2.1122123
W1 W2 W3

2.11 Concomitants and invariants /Pr/ 1 2

L1.1L1.2
[2.1122123
W1 W2 W3

2.12  |Invariant criterion /Pr/ 1 2

L1.1L1.2
[2.1122123
W1 W2 W3

2.13  |The Similarity Theorem /Pt/ 1 2

L1.1L1.2
[2.1122123
W1 W2 W3

2.14  |Invariant manifolds /Pr/ 1 2

L1.1L1.2
[2.1122123
W1 W2 W3

2.15 |Continuation Theory /Pr/ 1 2

L1.1L1.2
[2.1122123
W1 W2 W3

2.16 |Continuation of differentiation operators /Pr/ 1 2

L1.1L1.2
[2.1122123
W1 W2 W3

2.17  |Continuation of the displays /Pr/ 1 2

L1.1L1.2
L2.1122123
W1 W2 W3

2.18 [Lee's theory. Properties of multiplication. Local isomorphism. The equations 1 37,8
and the first theorem of Lie. Canonical multiplication. Canonical isomorphism.
Homomorphisms of canonical groups. Lee's second theorem. /IndW/

L1.1L1.2
[2.1122123
W1 W2 W3

Section 3. Main groups of specific systems of equations

3.1 Ordinary differential equations /Pr/ 3 2

L1.1L1.2
[2.1122123
W1 W2 W3

32 Analysis of the overall solution /Pr/ 3 2

L1.1L1.2
[2.1122123
W1 W2 W3

33 The structure of basic Lie algebra /Pr/ 3 2

L1.1L1.2
L2.1122123
W1 W2 W3
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34

Higher-order equations /Pr/

3

L1.1L1.2
[21122123
W1 W2 W3

3.5

Complete Systems /Etc/

L1.1L1.2
[21122123
W1 W2 W3

3.6

A second-order linear equation with two independent variables/Pr/

L1.1L1.2
[21122123
W1 W2 W3

3.7

Analysis of the overall solution /Pr/

L1.1L1.2
[21122123
W1 W2 W3

3.8

Parabolic normal form /Pr/

L1.1L1.2
[21122123
W1 W2 W3

3.9

Boundary Layer Equations /Pr/

L1.1L1.2
121122123
W1 W2 W3

3.10

Defining equations /Pr/

L1.1L1.2
[21122123
W1 W2 W3

3.11

The case of set pressure /Pr/

L1.1L1.2
[21122123
W1 W2 W3

3.12

Stationary boundary layer /Pr/

L1.1L1.2
[21122123
W1 W2 W3

3.13

Equations of gas dynamics /Pr/

L1.1L1.2
121122123
W1 W2 W3

3.14

The core of basic Lie algebras /Pr/

L1.1L1.2
[21122123
W1 W2 W3

3.15

Preliminary analysis /Pr/

L1.1L1.2
121122123
W1 W2 W3

3.16

The connected algebra. The algebra of differentiations. Natural homomorphism.
Representation by a Lie algebra of operators. Internal automorphisms. A form of]
Killing. Structural properties. Optimal systems of subalgebras. Small
dimensions /IndW/

52,7

L1.1L1.2
[21122123
W1 W2 W3

Section 4. Other contact work

4.1

Individual consultations, ongoing monitoring /OCW/

0,2

L1.1L1.2
[21122123
W1 W2 W3

4.2

Individual consultations, ongoing monitoring /OCW/

0,2

JI1.1J11.2J12.1 J12.2
J2.3
019233

43

Individual consultations, ongoing monitoring /OCW/

33

L1.1L1.2
[21122123
W1 W2 W3

6. FUND OF ASSESSMENT MEANS

6.1. List of types of assessment tools

1. Report
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2. Questions for credit
3. Questions for exam

6.2. Typical control tasks and other materials for current certification

Topics for reports

. Lee's theory. Properties of multiplication.

. Local isomorphism.

. The equations and the first theorem of Lie.

. Canonical multiplication. Canonical isomorphism.

. Homomorphisms of canonical groups.

. Lee's second theorem. Lie algebras.

. Structural constants. Homomorphisms.

. Subalgebras. A factoralgebra. Structural features of subalgebras.
9.Classes of Lie algebras. The radical. Levy's theorem.

10. Connected algebra. The algebra of differentiations.

11. Natural homomorphism.

12. Representation by Lie algebra of operators.

13. Internal automorphisms. A form of Killing.

14. Structural properties. Optimal systems of subalgebras. Small dimensions.

01NN B W~

6.3. Typical control questions and assignments for interim certification

List of questions for the credit 1 semester

. Definitions and examples of one-parameter transformation groups.
. Continuity

. The hyphenation group

. Groups of linear homeomorphisms

. A group of sprains

. The rotation group

. Local theory

. The local Lee Group

. The projective group

. Similarity of groups

. Tangent vector field

. The Lee equation

. Similarity of tangent fields

. The infinitesimal operator

. The task of building a group.

. Correspondence of groups and vector fields

. The group operator. Operator invariance

. Invariants and invariant manifolds

. Continuation of the presentation of the group.

. Constraints and invariants

. Invariants of the Lie group

. Invariant criterion

. The universal invariant

. The finite-dimensional case. Examples of invariants
. The similarity theorem. The consequences

. Invariant manifolds. Regularly defined manifolds
. Invariance criterion. Examples

. Continuation theory.

. Spaces of multilinear maps

. Continuations of space

. Continuation of differentiation operators

. Continuation of the transformation

. The basic property of continuation

. Continuation of the group

. Continuation of the infinitesimal operator

. Standard switches

. The finite-dimensional case. Examples. Differential invariants

O 031N N K~ WK

WL LW W LW WWWINNNNDNNNNDNDNDFE = === = =
NN W, OOV NDEAE WL, OOV NRWND—O
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List of questions for the credit 2nd semester
. Defining equations

. The system of differential equations. Basic definition
. The invariance condition

. Defining equations

. The main group

. Actions based on decisions. Production of solutions. Algorithm.
. The task of group classification

. Transformations of the equation

. Any element

10. Equivalence transformations

11. The task of classification

12. Description of the decision process

13. Nonlinear thermal conductivity

14. The case of a linear equation

15. The Lie algebra of operators

16. The switchboard. Display Action

17. Algebraic properties. Definitions

18. The structural tensor

19. Linear maps of Lie algebras

20. The criterion of isomorphism

21. Invariance with respect to similarity

22. Group switchboard

23. Allowed operators

24. Continuation of the switchboard

25. Allowable Lie algebras

26. Linear equations

27. Abstract defining equations

O 001N N K W —

List of exam questions for the 3rd semester

. Ordinary differential equations

. A system of first-order equations

. Defining equations

. Analysis of the overall solution

. The structure of the basic Lie algebra

. Reducing the dimension of the equation

. Higher-order equations

. The second-order equation

. Complete systems

10. Second-order linear equation with two independent variables
11. Setting the task

12. Laplace invariants. Laplace Series

13. Defining equations

14. Analysis of the overall solution

15. Classification theorem

16. Parabolic normal form

17. Classification of parabolic shapes. Classification result.
18. Boundary layer equations

19. Preliminary information about the operator

20. Defining equations

21. General solution

22. The case of set pressure. Group classification
23. Stationary boundary layer. Group classification
24. Equations of gas dynamics.

25. The core of basic Lie algebras.

26. Preliminary analysis. Group classification

O 001N N W —

6.4. Evaluation criteria

The criterion for credit:
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The duration of the test is 90 minutes. For each completed ticket assignment, a student can receive from 1 to 3 points. If the task is
completed correctly, it is rated with 3 points. If the task is completed with errors, the points decrease depending on the number of
mistakes made. If one mistake is made, the building is rated with 2 points, and two mistakes are made with 1 point. If more than two
mistakes are made in the assignment or the student has not completed any task from the ticket, then he receives 0 points for it. The
maximum number of points per test is 6.

The results of the current assessment are taken into account when summarizing the results. The points received for the current
certification are summed up with the points received for each stage during the intermediate certification.:

The score "not counted" is given for 21 or less points.;

The "credited" score is given for 22 or more points:

22-26 points (level 1);

27-30 points (level 2);

31-36 points (level 3).

On the exam, 2 questions are given from the list of questions on the topics of practical exercises.

The exam duration is 90 minutes. For each completed ticket assignment, a student can receive from 1 to 3 points. If the task is completed
correctly, it is rated with 3 points. If the task is completed with errors, the points decrease depending on the number of mistakes made.
If one mistake is made, the building is rated with 2 points, and two mistakes are made with 1 point. If more than two mistakes are made
in the assignment or the student has not completed any task from the ticket, then he receives 0 points for it. The maximum number of

points per exam is 6.

The results of the current assessment are taken into account when summarizing the results. The points received for the current
certification are summed up with the points received for each stage during the intermediate certification.:

The rating "unsatisfactory" is given for 13 or less points.;

The "Satisfactory" rating is given for 14-17 points (level 1);

The "Good" rating is given for 18-21 points (level 2);

An Excellent score is given for 22-26 points (level 3).

Description of indicators and criteria for assessing competencies for the report:

There are 2 reports per semester. The report is given 15-20 minutes at the end of the pair (1 report for each pair). Each student prepares
a report on one of the proposed topics. The maximum number of points for reports is 20.

The score "credited" is given for 12-20 points, "not credited" - less than 12 points.

The completeness of the report is assessed according to the following criteria:

1. Completeness of the presentation of the theoretical material

2. A sufficient number of examples for the theoretical material

3. Examples of definitions and theorems are given.

4. Counterexamples are given, demonstrating under what conditions the theorems are not applicable.

7. EDUCATIONAL, METHODICAL AND INFORMATIONAL SUPPORT OF THE COURSE
(MODULE)

7.1. Recommended literature

7.1.1. Basic literature

Authors, compilers Title Publisher, year | Resource
L1.1 [Kovalev V. A., Radaev |Elements of field theory: variational symmetries and geometric Moscow : ELS
Yu. N. invariants: monograph Fizmatlit, 2009

(https://biblioclub.ru/index.php?page=book&id=76787)

L1.2 |Lyubashevskaya N.V., [The basis of differential invariants of the symmetry group of the Izhevsk : Udmurt ELS
Chupakhin A.P. Green-Naghdi equation: an article State University,
(https://znanium.com/catalog/document?id=89968) 2009

7.1.2. Further reading

Authors, compilers Title Publisher, year | Resource
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Authors, compilers Title Publisher, year | Resource

L2.1 [Amold V. L Additional chapters of the theory of ordinary differential equations: a [Moscow: Nauka
textbook for university physics and mathematics majors Publ., 1978

L2.2 |Weil G., Rosenfeld B. [Symmetry Moscow: Nauka
A. Publ., 1968

L2.3 |Mikhailov V. P. Partial differential equations: a textbook for mechanical, mathematical| Moscow : Nauka
and physical specialties of universities Publ., 1983

7.2. List of resources of the information and telecommunication network “Internet”

W1 |eLIBRARY.RU [Electronic resource] : electronic library / Scientific Electronic Library - URL: http://elibrary.ru/defaultx.asp

W2 [Russian Foundation for Basic Research (RFBR) - official website http://www.rfbr.ru/rffi /ru

W3 [Scientific electronic library. Monographs published in the publishing house of the Russian Academy of Natural Sciences
full-text resource of scientific and educational publications RAE https://www.monographies.ru/

7.3 List of information technologies

7.3.1 Software

LMS Moodle

7.3.2 Professional databases and reference systems

1. Web of Science (https://apps.webofknowledge.com) Web of Science : multidisciplinary abstract database / Thomson Reuters
Company. - Access mode: for registered users of CSU. - Text : electronic.

8. MATERIAL AND TECHNICAL SUPPORT OF THE COURSE (MODULE)

For the realization of the course are used classrooms for seminars, group and individual consultations, current control and interim
certification, as well as rooms for independent work.

The classrooms are equipped with specialized furniture and technical means of education: blackboard, desks, multimedia and audio
equipment.

For seminars, classrooms equipped with a blackboard, desks, portable multimedia and audio equipment (if necessary) are used.

The rooms for independent work of students are equipped with computer equipment with Internet connection and access to the
electronic information and educational environment of the University.

9. METHODICAL INSTRUCTIONS FOR STUDENTS TO MASTER THE COURSE (MODULE)

Seminar (practical) classes and independent work of the student are used in the study of this course. At practical classes the main content
of the program topics is presented, the main methods and approaches are considered.

For the most effective study of the course the student is recommended:

- attend classes, briefly and thoughtfully outline the material, indicating the date of the class and the topic;

- independently study the material both after each lesson and at the end of the topic, which allows you to link the information received
and make a complete picture.

In the case of application of e-learning, distance learning technologies in teaching the course, communication between students and
teacher is carried out in real time (online lectures (webinars), chats, video conferences, etc.) or delayed time (distance learning system
Moodle, forums, e-mail, etc.).

Most of the time students work independently with teaching and learning materials. Students have the opportunity to consult with the
instructor on all issues arising in the course of independent work through e-mail, social networks, etc.

Access of the student to learning resources in the mode of deferred time, independent work is carried out through the Internet at a
convenient place, time and pace.

When training persons with disabilities, e-learning, distance education technologies provide for the possibility of receiving and
transmitting information in accessible forms.
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Implementation of the course with the use of e-learning, distance education technologies (hereinafter - EE, DOT) is carried out on the
basis of the “Regulations on the implementation of basic and additional educational programs with the use of e-learning and distance
education technologies in the federal state budgetary educational institution of higher education ‘Chelyabinsk State University’,
”Regulations on the procedure for crediting students on basic professional educational programs of higher education In exceptional
cases (force majeure, etc.) in the implementation of educational activities with the use of E-Learning, DOT may apply components that
are not included in the list of electronic information and educational environment.

10. SPECIAL CONDITIONS FOR MASTERING THE COURSE OF STUDENTS WITH
DISABILITIES AND DISABILITIES

The mastering of the course by disabled persons and persons with disabilities is carried out with the use of special technical means and
holo-information technologies provided by the Resource Educational and Methodological Center for Education of Disabled Persons
and Persons with Disabilities of CSU at the request of the student.

1. Mobile special technical means for persons with visual impairments: portable computer with Braille input/output with speech
synthesizer “ElBraile-W14J G2”; laptops with NVDA screen access software; electronic magnifiers for remote viewing; portable video
magnifiers; tiflo player; digital dictaphones.

2. Mobile special technical means for persons with hearing impairments: free sound field system with built-in compatibility with FM
devices; radio class “Sonet-RSM” with transmitter, behind-the-ear inductor and induction loop; information system for the hearing
impaired portable “Istok” A2 with built-in player - sound informer; document camera; programmable hearing aids for individual use.
3. assistive information technologies: screen access software with speech synthesis NVDA; screen magnification programs; speech
synthesis programs for computers and laptops; speech synthesis programs for mobile devices; on-screen keyboard; screen magnifier.
If necessary, special software (NVDA speech navigation program, speech synthesizers, screen magnifiers) is installed at workplaces for
practical or laboratory classes for students with visual impairments.

Unimpeded access to classrooms is provided for students with disabilities and students with disabilities. In each classroom, where
students with disabilities and persons with disabilities, provides an appropriate number of seats for students, taking into account their
health problems.

To master the course, disabled people and persons with disabilities are provided with access to printed sources available in the CSU
scientific library, with the help of special technical means; access to electronic sources, presented in the form of electronic documents in
the collection of the CSU scientific library or electronic library systems, with the help of special hardware and software (workstation for
blind users with screen access software with speech synthesis NVDA, workstation with computerized

Educational and methodical materials for students with disabilities and persons with disabilities are provided in forms adapted to the
limitations of their health and perception of information:

For persons with visual impairments:

- in printed form in enlarged font,

- in the form of an electronic document,

- in the form of an audio file,

- in printed form in Braille.

For persons with hearing impairments:

- in printed form,

- in the form of an electronic document.

For persons with mobility impairments:

- In printed form,

- in the form of an electronic document,

- in the form of an audio file.

This list can be specified depending on the contingent of students.

For persons with disabilities and persons with disabilities mastering the course can be partially or fully implemented using distance
education technologies (Moodle, Adobe Connect Pro, etc.).

In the mastering of the course by disabled people and persons with disabilities is used individual work. Individual work means two
forms of interaction with the teacher: individual training work (consultations), i.e. additional explanation of the educational material
and in-depth study of the material with those students who are interested in it, and individual educational work. Individual consultations
are aimed at individualizing learning and establishing educational contact between the teacher and a disabled student or a student with
disabilities.

When conducting the procedure for assessing the learning outcomes of disabled people and persons with disabilities in the course
provides the following additional requirements depending on the individual characteristics of students:

a) instruction on the order of the assessment procedure is provided in an accessible form (orally, in written form, in written form in
Braille, orally with the use of sign language interpreter);

b) accessible form of providing assessment tasks (in printed form, in printed form in enlarged font, in printed form in Braille, in the form
of an electronic document, tasks are read out by an assistant, tasks are provided with the use of sign language interpreter);

¢) an accessible form of providing answers to tasks (in writing on paper, typing answers on a computer, in writing in Braille, using the
services of an assistant, orally).

When conducting the procedure for evaluating the learning outcomes of persons with disabilities and persons with disabilities, the use
of technical means necessarv for them due to their individual characteristics is envisased
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These means may be provided by CSU or the university's own technical means may be used. If necessary, persons with disabilities and
persons with disabilities are given additional time to prepare an answer to the tasks, the procedure of assessment of learning outcomes in
the course can be conducted in several stages.

The procedure of assessment of learning outcomes for persons with disabilities and persons with disabilities is allowed using distance
learning technologies.
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