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Pabouas mporpamma nucuuruinHbl «IHTerpanbHble ypaBHEHUA» COCTABIICHA B CO-
OTBETCTBUU C (efepaibHbIM TOCYIapCTBEHHBIM O0pa30BaTENbHBIM CTaHIAPTOM
Boiciiero oopaszosanus (PI'OC BO) no nampasnenuto noarotosku 01.05.01 dyn-
JTaMEHTAJIbHbIE MaTEMaTHUKa U MEXaHUKA.
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PaGouas mporpamma qucrutuinHbl «HTErpaabHbIe YpaBHEHUS» YTBEPKICHA Ha
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«13» mas 2025 1., mpoTtokos Ne 11
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[Ipeacenarens YMK ¢axynbrera [lmansko C. I1. (%
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Casun B.H., n.0. 3aB.kadenpoii Beiciieit matematuku ®I'bOY BO «Kybauckwii
TOCYyAapCTBEHHBIA TEXHOJOTUUECKUM YHUBEPCUTETY, KAHIUIAT TEXHUICCKUX
HayK, JOILICHT

[TaBmoBa A.B., mpodeccop kadeapsl MaTeMaTHuIeCKIX U KOMITBIOTEPHBIX METOJIOB

Ky6I'Y, nokTop (pu3mko-MaTeMaTHYECKUX HAYK, TOLUEHT



1 Hesn u 3axa4M M3y4YeHUs JUCHHUILIMHBI (MOIYJIsST)
1.1 Ilean ocBOeHUsI TUCUHUILIMHBI
Lenn ocBoeHMS AMCUMIUIMHBI OINpeENeNeHbl (heaepaqbHbIM TOCYAapCTBEHHBIM CTaHJIAp-
TOM BBICILIEr0 00pa30BaHMs 110 HANpaBJIEHUIO NOArOTOBKU «DyHIaMEeHTaIbHbIE MaTeMaTHKa U
MEXaHHUKa», B paMKaX KOTOPOU MPENoJaeTcs JUCLUILUIMHA.
[enssMu ocBoeHUs AUCHUIUIMHBL «HTerpanbHble ypaBHEHUS» SIBIISIOTCA!
1. ¢opmupoBaHHE y CTYIEHTOB MPEICTABICHUI O MOHATUSAX UHTETPAILHBIX YPaBHEHUH
U CUCTEM MHTETPaJIbHBIX YPAaBHEHUH U METOJIaX UX PELICHMUS;
2. (dopMupoBaHHE MaTeMaTHYECKOU KYJIbTYpPbI, CIOCOOHOCTEH K aTOPUTMUYECKOMY H
JIOTMYECKOMY MBIIUIEHUIO;
¢dbopMHpOBaHUE U Pa3BUTHE JIUYHOCTH CTYACHTOB,;
4. oOBIaJeHHE COBPEMEHHBIM alapaToM MHTErpalbHbIX ypaBHEHUH AJIs JajbHENIIEro
UCTIOJIB30BAaHUS B IPYTUX OOJIACTSIX MAaTEeMAaTHYECKOTO 3HAHUS M JIUCIUILIMHAX €CTe-
CTBEHHOHAY4HOT'0 COJIEPKaHMS.

w

1.2 3agauu AUCHMIVINHBI

3ajayaMy U3Y4ECHMsI JUCLUUIUIMHBI SIBIISIFOTCS:

1. nomydeHue CTYJEHTAMHM OCHOBHBIX TEOPETHMYECKHMX 3HAHUM (TEOpEMBbl CYIECTBOBA-
HUS M €IMHCTBEHHOCTH, TEOPETUYECKUE OCHOBBI METOJIOB PELICHMS MHTErPaIbHBIX
YpPaBHEHUIA C pa3InYHBIMU TUIIAMH SIIIED);

2. (dopMupoBaHHe IpeACTaBICHNUs 00 OCHOBHBIX MHTETPAJIbHBIX YPAaBHEHUSAX C Pa3iuy-
HBIMU TUIIAMHU SIIEP U METO/IaX UX PELIEHUS;

3. BbIpabOTaTh YMEHUS U HABBIKU MCCIIEIOBAHUS U PELICHUS HHTETPAJIbHBIX YPAaBHEHUH,
CHUCTEM JIMHEHNHBIX NHTETPAJIbHBIX YPABHEHUN;

4. mnpuoOpeTeHHEe NPAKTUYECKUX HABBIKOB PAOOTHI C MOHATHSIMHU U OOBEKTaMHU Kypca
MHTETPAJIbHBIX YPAaBHEHUH;

5. HAy4YMTh NPUMEHSTh MHTETpajbHbIE YPaBHEHUS K PELICHUIO Pa3lIU4HbIX MPUKIAM-
HBIX 33134 (PU3NYECKUX, TEOMETPUUECKHUX ).

1.3 Mecto aucuuniuHbl (MOayJisl) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuuruinHa «VHTerpajibHble ypaBHEHU» OTHOCUTCS K JUCIMILIMHAM 110 BbIOOpY bito-
ka 1 "Iucuumiuasl (Moaynu)" ydeOHoro iana. B cooTBeTcTBUM ¢ pabouuM yd4eOHBIM IIAHOM
JMCIMIUTMHA U3y4daercs Ha 4 kypce (8 cemectp) mo ouHoit popme oOyueHus. Bun npomexyTou-
HOM aTTeCTAllMM: 3a4ET.

Mecto kypca B npodecCHOHANbHOM MOJITOTOBKE ONpPENENseTCsl pOJbI0 MHTETpalbHbBIX
ypaBHEHUH B (OPMHUPOBAHUHU BHICOKOKBATM(DHUIIMPOBAHHOIO CHENMAIUCTa IO HAIPABIECHUIO
«DyHIaMEHTaIbHbIE MATEMATHKA U MEXAHHUKa.

JUis yCHEIIHOTO OCBOEHHUS TUCIHMIUIMHBI OOyJarolMiics IOJDKEH BJa/JeTh 3HAHUSMH,
YMEHUSMH M HaBbIKaMH 110 IpOrpaMMe AUCHUIUINH «MaTeMaTH4yeckuil aHaiu3», «Anredpa» u
«AHanmuTHYecKas reometpus», «luddepenunansapie ypaBHeHUs». JlaHHAsS TUCHUIUIMHA SIBJIS-
€TCsl OCHOBOIIOJIAratolle JUisl JalbHEUIIEro U3y4eHusl AUCUUIIINH BBICIIEH MAaTEMaTHUKU U Me-
XaHUKU.

1.4 IlepeyeHb MIAHMPYEMBbIX Pe3yJabTATOB 00y4eHHS 110 JMCUHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMHU pe3yJIbTATAMH 0CBOCHHSI 00Pa30BaTeJbHOH POrPaMMbI

N3yuenne naHHOW y4yeOHOW MUCIHUIIMHBI HAIMpaBiIeHO Ha (GopMHpOBaHHE y 00ydaro-
HIMXCS CIEAYIOINX KOMIIETEHLIUNI!

PesynbraTel 00y4yeHuUs 10 AUCIMIUINHE
(3HaeT, ymeer, BiajeeT (HABBIKH W/WUJIH OIIBIT JESITeIIbHO-
CTH))

KO)_I 1 HAMMCHOBAHUEC I/IH,HI/IKaTopa* JOCTHIKCHUA
KOMIICTCHIIMHU

ITK-1 CrniocoGeH ¢popMyMpoBaTh U pemarh akTyalbHbIe W 3HaYNMbIe 337241 (QyHJaMEHTAIBHON M TPUKJIaHON
MaTeMaTHKH




KOZI 1 HAMMCHOBAHUC I/IH[[I/IKaTOpa* JOCTHKCHUA
KOMIICTCHIIMH

PesynbraTel 00y4yeHuUs 10 AUCLMIUINHE
(3HaeT, ymeer, BiajeeT (HaBBIKH U/MJIH OIIBIT JESITEIILHO-
CTH))

UITK-1.1 3HaeT OCHOBHLIE IIOHATHUS, MIEH U Me-
TOIBI (PYHIAMEHTAIBHBIX MATEMAaTHUCCKUX JIHC-
IUIUTUH JUTS pelIeHUs 0a30BBIX 3a/1a4

3HaeT TeOpeMbl: CYIECTBOBAHUS M €IMHCTBEHHOCTH pellie-
HUSl MHTETPaJbHOTO ypaBHEeHHs BombTeppa; 06 ycroldumBo-
CTH U IOIYCTHUMOCTHU COOTBETCTBYIOIIUX Nap MPOCTPAHCTB

VYMeer pemiaTh HHTErpajibHbIe yYpaBHEHHs BombTeppa ¢ pas-
JUYHBIMU THIIAMH SIAEP; UCCIIEI0BAaTh YPAaBHEHUS Ha yCTOM-
YHBOCTh W JOMYCTHMOCTH COOTBETCTBYIOIIMX Iap Ipo-
CTpPaHCTB

Brnanmeer HaBBIKaMH HEOOXOIWMBIX TEXHHYECKHX Ipeodpa-
30BaHMIi; HAaBBIKAMH NPUMEHEHHS IIONyYEHHBIX 3HAHUHA B
IPYTUX OOJACTAX MAaTEMaTHYECKOTO 3HAHUS M IUCIHILIH-
HaX €CTECTBEHHOHAYYHOTO COMEPKAHMUS

NIIK-1.2 YmMeeT nepenaBaTh pe3ynbTaThl MpOBe-
JCHHBIX TEOPETHYECKUX M IPHKIAIHBIX HCCIEeNO-
BaHMH B BUJIE KOHKPETHBIX IPEAMETHBIX PEKO-
MEHJIalUil B TEpMUHAX MIPEAMETHON 00IacTi

3HaeT BO3MOXKHBIE C(epbl NPUIOKEHUH M3yYeHHBIX B TE€O-
pUH WHTETPAIbHBIX ypaBHEHUI OOBEKTOB M MX OCHOBHBIX
CBOICTB

YMeeT MaTeMaTUUECKHU KOPPEKTHO CTaBUTh U HCCIIEAOBATH
3aJa41, BOBHUKAIOIIHNC B IMTPUJIOKCHHUAX

Brnaneer HaBblkaMHu HEOOXOAMMBIX TEXHMYECKUX Hpeodpa-
30BaHUi; CTaHAAPTHHIMM W HECTAHIAPTHBIMU IpHEMaMu
pELICHUsI MCCIIEA0BATENLCKUX 3aad; HaBbIKAMU MOHCKA
HYXHOH HH(QOpMaLuK

HNIIK-1.3 CaMOCTOSTENBHO U KOPPEKTHO peIIaeT
CTaHIAapTHHIC 3a7a4n (QyHIAMEHTAIBHON W TIPH-
KJIaTHOW MaTeMaTHKH

3HaeT OCHOBHBIE MOHATH, CBOMCTBA M3y4aeMbIX OOBEKTOB,
B3aMMOCBS3M MEXKIY HMMH; MOCTAHOBKH OCHOBHBIX 3ajad,
CTPYKTYpPY (pOpMYIHMpPOBKH U JIOKA3aTEIbCTBA YTBEPKACHUH

VYmeer BBIACIATH U UCCICA0BATE OCHOBHEIC OOBEKTHI B OT-
,Z[eJ'ILHOﬁ HpeZ[MeTHOI\/’I 00J1aCTH MaTEMaTHYECKOTO 3HAHUS

Bnaz[eeT HaBbIKaMH H606X0,HI/IMLIX TEXHUYCCKUX HpeOGpa-
30BaHI/II>‘I; CTaHAAapTHBIMU W HCCTAHAAPTHBIMU MpHUCMaAMU
PELICHUA HCCICA0BATEIBCKUX 3a7a4, HaBbIKAMU IIOMCKa U
Hepepa6OTKI/I HeO6XO,HI/IMOFO TCOPETUYCCKOI0 Marcpuaia
13 pa3JIMIYHbIX NCTOYHUKOB

WIIK-1.4 Vimeer HAaBBIKK pEIICHHUS MaTeMaTHde-
CKHX 3a/lad, COOTBETCTBYIOUIMX KBaJIH(UKAINH,
BO3HHKAIOIIUX NP MPOBEICHUH HAYYHBIX U MPU-
KJIQJIHBIX UCCIIEI0BaHUI

3HaeT OCHOBHBIE MOHATHUS, CBONCTBA M3y4aeMbIX OOBEKTOB,
B3aMMOCBSI3U MEXJY HHUMM; MOCTAHOBKM OCHOBHBIX 3a]1ady,
CTPYKTYPY (GOPMYJIMPOBKHU U JJOKA3aTEIbCTBA YTBEPIKIACHUI

VYmeer BBIACIATh U UCCIIEA0BATh OCHOBHEIC 0OBEKTHI B OT-
Z[eJ'ILHOﬁ HpeZ[MCTHOﬁ 00J1aCTH MaTEMaTHYECKOTIO 3HAHUS

Bnaz[eeT HaBbIKaMHU IIOMCKa U Hepepa60T1<H H606XOZ[I/IMOFO
TCOPETUYCCKOro MaTepurajia n3 pasjimM4YHbIX HCTOYHUKOB

Pe3ynbrarel 00yueHus 1Mo AUCUMIIIMHE JOCTUTAIOTCS B paMKaX OCYILECTBJICHHS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSITEIbHOW pabOThl 00Y4aOLINXCS B COOTBETCTBUU C YTBEPKIECHHBIM
y4€OHBIM IJIAHOM.

WNuaukaTopsl JOCTHKEHHUS] KOMIIETEHIIUI CUMTAOTCS C(POPMUPOBAHHBIMU IIPU JOCTHXKE-
HUM COOTBETCTBYIOILIUX UM PE3yJIbTATOB O0yUEHHUS.

2. CTpyKTypa H coepkaHue TUCHUIINHBI

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUIAM padoT

OOmiast Tpy1o€MKOCTh AMCIHILIMHBI COCTAaBISET 2 3a4eTHBIX eIUHMIBI (72 daca), MX
pacmpeneneHye mo BujgaM padoT NpeICTaBICHO B TAOJIHIIC

Bussr pabot Bcero Dopma 00yueHHS
4acoB OYHas
7 8
ceMecTp ceMecTp
(Jacern) (Jacern)
KoHnTakTHas pa6oTa, B TOM 4ncie:
AyauTopHbIe 3aHSATHS (BCEro): 32 - -
3aHATHS JIEKIMOHHOTO THIIA 16 - 16
1abopaTOpHBIE 3aHATHUS 16 - 16




MPAKTUICCKUC 3aHATHUA - -

CCMHMHAPCKUC 3aHATUSL - -

HMNHasi KOHTaKTHasI paﬁoTa:

KOHTpOJ'H) CaMOCTOSATEILHOMI pa6OTLI 4
(KCP)

ITpomesxyrounas arrecraius (MKP) 0,2 -

0,2

CamocrosiTeJbHas paﬁoTa, B TOM 4YMC-

Jie:

35,8

35,8

Kypcosas pa6ora/npoext (KP/KIT) (mox-
TOTOBKA)

KoHnTposnbHas pabora 10 -

10

PacuérHo-rpaduueckas padora (PI'P)
(moaroToBka)

Pedepar/acce (monroroska) - -

CaMocCTOSITEeNIbHOE HM3Yy4YECHHE Ppa3/ielioB,
CaMOIIOIrOTOBKA (IIpOpabdOTKa U MOBTOpE-
HHE JICKIIMOHHOTO MaTepraia 1 MaTepHaa
Y9eOHUKOB M y4eOHBIX MMOCOOWH, MOITO-
TOBKa K JIAOOPATOPHBIM U MPAKTHYCCKHM
3aHSTHAM, KOJUIOKBHYMaM H T.JI.)

25,8 -

23,8

[ToaroroBka K TeKymeMy KOHTPOIIIO 2 -

Oobmas Tpyroem- yac. 72
KOCTh B TOM YHCJI€ KOH-

72

36,2 -
TaKTHasi padora

36,2

3a4. e 2 -

2.2 ConepxxaHue QM CUMILTHHBI

Pacnpenencenue BuoB yueOHOW pabOThI M MX TPYIOEMKOCTH IO pa3jieiaM JUCIUTUINHBL.
Pasnenbr (TeMbl) AUCHUIUIMHBI, H3ydaembie B 8 cemectpe (4 kypce) (ounas Gpopma o0y-

YCHMS)
KosmuectBo yacos
Braeaynu-
Ne HaumenoBanue pazaenos (Tem) AyauropHas TOpI—}IIaSI
Bcero pabora
pabora
J1 113 JIP CPC
1. Tema 1 Benenue 6 1 - 1 4
2. Tema 2 CyimiecTBOBaHUE M €TUHCTBEHHOCTh PEIIECHUS 7 2 - 1 4
3. Tema 3 YpaBHEHHS C BBIPOXKIEHHBIM U C Pa3HOCTHBIM SIIPOM 8 1 - 2 5
4. Tema 4 NnTerpanbHble HEPaBEHCTBA 6 2 - 1 3
5. Tema 5 3aBHCHMOCTH peIIeHHsI OT MapaMeTPoB. Y CTOHUNBOCTh 6 2 - 1 3
6. Tema 6 JlomycTUMOCTh OTHOCHTEIHHO OTmepaTopa 8 2 - 2 4
7. Tema 7 JIonmyCTHMOCTh OTHOCHTENBHO YPaBHEHHS 9 3 - 2 4
8. Tema 8§ VYpaBHEHHS C Pa3HOCTHBIM SPOM 12 2 - 4 6
9. Tema 9 [IpunoxeHus: HHTETPaIbHBIX YpaBHEHHH 5,8 1 - 2 2,8
HUTOI'O no pasdenam oucyuniunwl 16 = 16 35,8
KonTtpons camocrosrensnoi padotsl (KCP) 4 - - -
IIpomexxyrounas arrecranus (MKP) 0.2 - - - -
OO01ast TPYA0EMKOCTh 110 JUCIUATUIHHE 72 16 - 16 35,8

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — nabopatopHble 3aHs-

THS,

CPC — camocrosTenbHas paboTa CTyieHTa

2.3 Conep:xanue pa3iesoB (TeM) THCHUTIIHHBI
2.3.1 3aHaTHA JeKINOHHOI0 THIIA

HaumenoBanue pasacia

Coneprxanue pasjena (TeMbl)

®dopma TeKyIIero

(Tembl) KOHTPOJIS
1. |Bseneuwme Hcropusi. YpaBHeHuss BosbTeppa — MaTeMaTUUECKHUE MOJENH| Y CTHBIN
9BOJIIOIMOHHBIX MTPOIECCOB. ompoc
2. CymecTBoBanne u eauH-|Pe3onbpBenta ypaBHenusi. Teopema CyHIECTBOBAHMS W €AWH-|Y CTHBIA




CTBCHHOCTb PCIICHUA

CTBCHHOCTHU PCLICHUS. HpO6J’I€MLI TCOpUU CAUHCTBEHHOCTHU.

orpoc

3. |YpaBHeHuss ¢ BbIpOXK-|DopMyiia peIICHHS YPAaBHCHHS C BBIPOXKACHHBIM simpoMm. Pe-|IIpoBepka momari-
JICHHBIM U C Pa3HOCTHBIM|30JIbBEHTA YPABHEHUS C Pa3HOCTHBIM SJPOM. HETo 3ajlaHus, ycT-
SIIPOM HBII onpoc

4. |WurterpanbHble HepaBeH-|MeTOpbl J0Ka3aTesIbCTBa MHTEIPaJbHBIX HepaBeHCTB. OCHOB-|Y CTHBII
CTBa HBbIE JIMHelHble HepaBeHcTBa. Jlemma bemimana. ompoc

5. |3aBucumoctp  pemenusi|HenpepbiBHas 3aBUCUMOCTb PELICHUH OT sIpa U CBOOOJHOTO Ve THbIH
OT IapaMeTpoB. YCTOW-|wiIeHa. YCTOMYMBOCTb U AaCHUMITOTHYECKAs  yCTOMYMBOCTb ompoc
YUBOCTb pelLICHU TMHEWHBIX YPaBHEHUU. Y CTOMYMBOCTD SApa.

6. |Jomyctumocts otHOCH-|(L)-cBoiicTBo. Jomyctumocts map (BC, BC), (Co, BC), (Ao,|IIpoBepka moma-
TENbHO OIepaTopa BC) oTHOCHTENIBHO TMHEHHBIX ONIEPATOPOB. HETO 3aJlaHus

7. |Homyctumocts oTHOCH-|[Jomyctumocts map mpoctpancTB (Co, Co), (Ao,Ao) oTHOCH-|Y CTHBIH
TEJIbHO YPaBHEHHUS TEJIbHO JUHEUHBIX YpaBHEHUN. KpuTepuu yCTOMUHUBOCTH s1ipa. |01poc

8. |YpaBHenus c¢ pasHOCT-|Kpurepuii ycToWdnBOCTH pasHOCTHOTO snapa. [IpeoOpasoBanue|[IpoBepka momar-
HBIM SIAPOM Jlamnaca. HETO 3aJaHHs

9. |IIpmnoxeHus uHTe-|3anada [upuxie, OurapMoHndeckoe ypaBHeHue. [IpumeHenne Y eTHbI
TpalbHBIX YPaBHEHHUH HMHTETPanoB, aHAJOTMYHBIX NOTeHIHanaM. [IpuMeHeHne uHTe- ompoc

IpaJIbHBIX YPaBHEHHUH K TEOPHH KOJIeOaHHH.

2.3.2 JIaGopaTopHbIe 3aHATHA (IPAKTHYeCKHe / CeMMHAPCKHE 3aHATHS/ 1adopaTop-
Hble padoThI)
IIpu u3ydeHnn TUCHMIIIMHBI MOTYT IPUMEHATHCS IEKTPOHHOE 00y4YeHUe, AUCTaHIIMOH-
Hble 00pa3oBaTelsibHble TexHoJoruu B coorBeTcTBrM ¢ PI'OC BO.

HaumenoBanue pazgena

dopMa TEKyIEro

Ne TemaTuka 3aHATHIA/PabOT
(Temer) KOHTPOJIA
1. |Bsenenwue Ucropus. YpaBHenuss BoabpTeppa — MaTeMaTHUECKUE MOJIENH| Y CTHBIN
9BOJIIOLIMOHHBIX IPOIECCOB. orpoc
2. |CymecTtBoBaHME M equH-|Pe3onbBeHTa ypaBHEHUs. Teopema cymiecTBOBaHMS W enuH-|[IpoBepka momari-

CTBCHHOCTb PCHICHUA

CTBCHHOCTHU PCLICHMUS. HpO6J’I€MLI TCOpUH CAMHCTBCHHOCTH.

HECTO 3aaHUA

3. |YpaBHeHms c BbIpOX-|DopMyna pemieHns ypaBHEHUs C BBIPOXKACHHBIM siipoM. Pe-|IIpoBepka momari-
JEHHBIM U C Pa3sHOCTHBIM|30JbBEHTA YPABHEHUS C PA3HOCTHBIM SIPOM. HEro 3aJaHus, KOH-
SIIPOM TpoJibHas paboTta

4. |HUHTrerpanpHBle HepaBeH-|MeToabl HOKa3aTeNbCTBA MHTErpaibHBIX HepaBeHCTB. OcHoB-(IIpoBepka momar-
CTBa Hbl€ JIMHEMHbIE HepaBeHCTBa. JleMMa bemuiMana. HEro 3aJlaHust

5. [3aBucumocts  pemeHus|HenpeprlBHAS 3aBHCHMOCTh peLIeHU OT siipa u cBobomHoro|lIpoBepka momarmi-
OT IapaMmeTpoB. YCTOW-|wieHa. YCTOMYMBOCTb M AaCHUMITOTHYECKAs YCTOMYMBOCTB|HETO 3aJaHMs, yCT-
YUBOCTb pelIeHU JTMHEWHBIX YPaBHEHUU. Y CTOMYMBOCTB SApa. HBIN 0npoc

6. |Homyctumocts otHOCH-|(L)-cBoiicTBo. JJomyctumocts map (BC, BC), (Co, BC), (Ao,|IIpoBepka momami-
TEJIPHO oeparopa BC) oTHOCHTENIBHO TMHEHHBIX ONIEPATOPOB. HETO 3aJIaHus

7. |Homyctumocts otHOCH-|[Jomyctumocts map mpoctpancTB (Co, Co), (Ao,Ao) oTtHocu-|[IpoBepka momari-
TENbHO YpaBHEHHS TEJIFHO JTMHEHHBIX ypaBHeHUH. KpuTepun ycToHUMBOCTH sifipa. [HETro 3a1aHus

8. |YpaBuenus c¢ pasHocT-|Kpurepuii ycroituuBocTr pazHocTHOrO siipa. [IpeobpasoBanue [ KoHTponbHas — pa-
HBIM SIAPOM Jlamnaca. OoTa

9. |llpunoxenus nHre-|3anava Jupuxie, OurapMoHnueckoe ypasHeHue. [Ipumenenue

TpaJIbHBIX YpaBHEHUH

MHTETpaJoB, aHAJIOTWYHBIX MOTeHIManaM. [IpumeHeHe nHTe-
IpaJIbHBIX YPaBHEHHUH K TEOpUH KOJIeOaHHH.

[IpoBepka gomari-
HETO 3a/1aHus

2.3.3 llpumepHnas
KypcoBbie paboTsl

TeMaTHKA KyPCOBBIX padoT (IIPOEKTOB)
HE NMPETyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceYyeHusl AJIsl CAMOCTOATEIbHOIH pPadoThl
o0yyarommxcs Mo JMCHHUIIHHE (MOLYT10)

Bung CPC

HUIO CAaMOCTOSITEIbHOI paboThI

[Tepedensb yueOHO-METOIUIECKOTO 00ECTIEUSHHS TUCITUTUTAHBI ITO BBITTOTHE-

IIpopaboTka yueOHOTO (TEO-
pPETHYECKOT0) MaTepHuaia

MeTtoauveckue yKa3aHusl 10 BBIMTOJIHEHUIO CAMOCTOSITEIBHON paboThI 00Y-
Jarommxcs. Y TBepxkIeHb! Ha 3aceqannu CoBera (pakynpreTa MAaTEMAaTHKU H




koMIbtoTepHBIX Hayk PT'BOY BO «Ky6I'Y». ITpotokos Ne 5 ot 05 mas

2022 r.
2 |BpimonmHEHNE NOMAIIHUX 3a- |MeETOANYECKHE yKa3aHHsI O BHIIIOIHEHNIO CAMOCTOSITEIbHON paboTh! 00y4a-
JaHuil (perenune 3aaa4) Iomuxcs. YTBepKIeHbl Ha 3aceannn CoBera (akylibTeTa MaTeMaTHKU U

komibioTepHbIX Hayk ®I'BOY BO «Ky0I'V». ITporokon Ne 5 ot 05 mas 2022
T.

3 |[loaroroBka K TeKymemy Meroauyeckue yka3aHus 1O BHIIIOJIHEHHIO CAMOCTOSTENILHOM paboThl 00yya-
KOHTPOJIIO omuxcs. YTBepKieHb! Ha 3acefanny CoBeTa (akynbTeTa MaTeMaTHKU U
komibioTepHbIX Hayk ®I'BOY BO «KyoI'Y». [Tpotokon Ne 5 ot 05 mas 2022
T.

4 |[IpomexyTouHas aTTectanus |MeToAMYeCKUe yKa3aHUs M0 BHIIOJIHEHHIO CAaMOCTOSTEIbHON paboThl 00y4a-
(3auer) IOIIUXCs. YTBep KaeHbI Ha 3acenanny CoBeTa (akysIbTeTa MaTeMAaTHKH U
komnbioTepHEIX Hayk @TBOY BO «KyoI'V». IIpotokon Ne 5 ot 05 mas 2022
I.

Y4eOHO-METOIMYeCKHe MaTepHalibl Ui CaMOCTOSTEIbHONH pPabOThl OOYdYaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OTPaHMUYEHHBIMH BO3MOKHOCTSAMU 310poBbs (OB3) npenocrapustoTes
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 3I0POBbS M BOCHPUSATHS HH(OPMAIIH:

JUist I ¢ HapyILEHUSIMH 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI 0 TOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIist AL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B mieyaTHoOU hopme,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN MepeueHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTUHI€HTa 00Y-
YAFOIIUXCSI.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH, IPUMeHsIeMble IPU 0CBOEHUH IMCHMIJIMHBI (MO-
AyJIs1)

B xone u3yueHus: AMCHUIUIMHBI IPETYCMOTPEHO HUCIIOIBb30BaHHUE CIENYIOMIMNX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUI: JIEKLINH, Ta0OpaTOPHbIE 3aHATHUS, CAMOCTOATENbHAs paboTa CTYIEHTOB.

[enb nabopaTOpHBIX 3aHATUN — HAYYUTh CTY/AE€HTA IPUMEHSTH MOJIYYEHHbIE Ha JIEKIUIX
TEOPETUUECKUE 3HAHMS K PEILICHUIO U UCCIEN0BAHUIO KOHKPETHBIX 3a7ad. B kaxaoMm cemecrpe
IIPOBOJASTCSI KOHTPOJIbHBIE PA0OTHI /171l IPOBEPKU YCBOCHHS MaTepualia CTyIEeHTaMU.

KoMIeTeHTHOCTHBIN MOAX0A B paMKax NPENoAaBaHMs AUCLHUIIIMHBI PEAIN3YETCS B HC-
M0JIb30BAHNN UHTEPAKTUBHBIX TEXHOJIOTHIl B COYETAaHNUHU C BHEAYAUTOPHOU pabOTOM.

WNHudopmanroHHble TEXHOJIOTHH, TPUMEHSEMbIE TIPU U3YYEHUH JUCLUIUIMHBL: UCTIONb30-
BaHuE MH(OPMALMOHHBIX PECYPCOB, NOCTYIMHBIX B MH(OPMALMOHHO-TEIEKOMMYHUKAIIMOHHON
cetu MHTepHeT.

AnantuBHbIe 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHSAEMbIE PU U3YYEHUU TUCIUILINHBI
— JUI JUL ¢ OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 370pPOBbs IIPEIYCMOTPEHA OPraHU3alus KOH-
CYJITALIMM C HCIIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

Jins nun ¢ OrpaHUYEeHHBIMA BO3MOXKHOCTSIMU 370pPOBbs IIPELYCMOTPEHA OpraHU3aLMs
KOHCYJIBTAIIMI C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CPeACTBA /ISl TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH M NIPOMEKYTOYHOM
arrecTauuu



O1leHOYHBIE CPENCTBA MPEIHA3HAYCHBI JJIsi KOHTPOJS U OICHKHA 00pa30BaTelIbHBIX JI0-
CTIKEHHI O0OydYalolMXCsi, OCBOMBLIMX NpOrpaMMy Y4eOHOW aucuMIUiMHbI «HTerpanbHble
ypaBHEHUSI.

VY4eOHasi JAeATeTbHOCTh MPOXOIUT B COOTBETCTBUHU C TpaduKoM ydeOHOTro mpolecca.
[Mporiecc caMOCTOSTEIbHOM PabOThl KOHTPOJIUPYETCSI BO BPEMs ayJAUTOPHBIX 3aHATHI M WHIH-
BHUIYQJIbHBIX KOHCYJIBTALIUM.

O1IEHOYHBIMU CPEICTBAMH JUCIHUIUIMHBI SIBISIOTCS CPEACTBA TEKYIIEr0 KOHTPOJIs (KOJI-
JIOKBUYMBbI, KOHTPOJIbHBIC pa6OTBI, a TaKK€ Ha Ha60paTOpHLIX 3aHATUAX — OTBET Y JOCKHU U IIPO-
BEpKa JIOMAIIHUX 3a/IaHHii) U UTOTOBas artecTalus (IK3aMeH).

CTpyKTYypa OLIEHOYHBIX CPEACTB JJIsl TEKYLIeil U POMEKYTOYHOM ATTeCTAlMU

Kon n HanmeHoBaHue HanmeHOBaHME OLIEHOYHOTO CPECTBA
Ne PesynbraTe! 00ydeHms
HMHIMKaTOpa N IIpomexyTounast
n/m (B cootBercTBHH C 1. 1.4) Texymwii KOHTPOJIb
(8B cooTBeTCTBHH C 1I. 1.4) aTTecTays
WUIK-1.1 3Haer ocHOB- | 3HaeT Teopemy cymecTso- | KoHTponbHas pabora Nel mo | Bompocs! Ha 3a-
Hble MOHSITHS, WICH U | BaHHS M CIHHCTBEHHOCTH | TeME «MHTerpaibHble ypaB- | 4eTe 1-4
1 | MeTonsl (yHmaMeHTanb- | pelIeHHs WHTerpajpbHoro | HCHUS U HEPABEHCTBA»
HBIX MaTEeMaTHYeCKUX | YpaBHEHHUS BonsTeppa;
JUCHUIUIMH JUIS PeIIeHUs | yMeeT pellaTh ypaBHEHUS
6a30BbIX 3a/1a4 C Pa3IMYHBIMU ApaMU
UIIK-1.3 HMmeer HaBBIKK Kontpompaas pabdora Ne2 mo | Bompocsr Ha 3a-
peuieHuss ~ MareMaruue- TeMe «YcrohuuBocTh. [omy- | uere 5-11
CKHX 3aJad, COOTBET- | 3HAeT TeopeMbl 00 YCTOH- | CTUMOCTH Map MPOCTPAHCTBY»
o | cTBYrOWHX KBaIM(UKa- | YUBOCTH M JIOMYCTHMOCTH
I[UH, BO3HHUKAIOIIUX IPH | COOTBETCTBYIOIIUX nap
MIPOBEICHUM HAy4YHBIX M | IPOCTPAHCTB
MPUKJIAJHBIX HCCIEI0Ba-
HUHU
UIIK-1.3 HMmeer HaBBIKK Vernplii  ompoc  mo  teMe | Bompoc Ha 3auere
penieHust ~ MareMarude- «[Tpunoxxennss MHTErpanmbHBIX | 12
CKMX 3aJad, COOTBET- aBHEHUIT», IPOBEpKa 11/3
A, 3HaeT BO3MOXHBIE IIpU- P - TPOBEPKA A
CTBYIOIIMX  KBaIH(UKa-
3 JIOXKEHUsT ~ MHTErpalIbHbIX
IINM, BO3HUKAIOUIMX IIPH .
ypaBHEHHUH
NPOBEJCHUN HAYYHBIX H
MPUKIIAJHBIX HCCIE0Ba-
HUN

TunoBble KOHTPOJIbHbIE 32JaHUS MJIM HHbIE MaTepUAJIbl, HeO0OX0AMMBbIE VIl OLlEHKH 3HA-
HMIii, YMEeHMIi, HABBIKOB U (MJ1M) ONbITA AeATEIbHOCTH, XapaAKTePHU3YIOLIUX 3Tanbl GopMu-
POBaHUsI KOMIIETEHIHIl B Ipoliecce 0CBOEHHUsI 00pa30BaTeJbHOM POrPaMMbl

[TpumepHbIe 3ajaHNS:

1. Haiftu ntepupoBaHHbIE sipa U PE30JIBEHTY siipa

2
K(t’s):1+—t

1+s%
2. Pemnth ypaBHEHUE

t
X(t) = [e"*x(s)ds +e'.
0
3. PeuTh ypaBHEHHE

X(t) = —_t[ (t—s)x(s)ds +t.
0

4, OI_ICHI/ITL PCIICHUC HCPABCHCTBA




X(t) < Jt'tsx(s)ds +tt.

5. O1eHUTh pellIeHUEe YpaBHEHUS

x(t) = jarctg (t+2s +12) cos?s x(s)ds +e' sine' .
0
6. Jonryctumer i apsl (BC, BC), (Co, Co), (Ao, Ao) OTHOCHTEIBHO JIMHEHHOTO OIlepaTopa

Kx(t) = jtz
0

1
x(s)ds?
1
7. SIBnsieTcst MU ypaBHEHHE

X(t) = j(”lj e x(s)ds + f (t), t>0,

YCTOMUYUBBIM (ACUMITOTHYECKH YCTONYMBBIM)?

8. IIpu KaKuX 3HAYEHUSAX [IAPAMETPOB AAPO
k)=ae™, acR, f<0,

He yctoiuuBo? KakoB BUJ pe30JIbBEHTHI?

3a4YeTHO-IK3aMeHAIMOHHbIE MATEPHAJBI I MPOMEKYTOUYHOM aTTecTanuu (3a4yer/
IK3aMeH)
ITpuMepHBIE BOIPOCHI K IK3AMEHY:

8 cemecTp
1. Jluneitnoe nHTErpanpHOe ypaBHeHUe BonbTeppa. OCHOBHBIE TOHSATHSL.

2. Teopema cyIiecTBOBaHUS M €JMHCTBEHHOCTH PEIICHHSI TMHEHHOTO YPaBHEHUSI.
. @opmyna peleHns ypaBHEHUs ¢ BBIPOKIAEHHBIM SAPOM.

(O8]

. OneHka pelieHui HHTErpaJbHbIX HEPABEHCTB.
. HenpepsiBHas 3aBUCUMOCTh pELIEHHUI OT CBOOOIHOTO YJIeHA.

4

5

6. YCTON4YMBOCTD PELIEHUN YpaBHEHHUS.

7. Homyctumocts mapsl (X, BC) otHocuTensro Q .

8. Homyctumocts napsl (Co, Y) otHocuTensHO Q .

9. Homyctumocts napsl (Co, Co) OTHOCUTENBHO JIMHEHHOTO YpaBHEHUS.
10. Jomyctumocts napsl (X, X) OTHOCUTENBHO YpaBHEHHUS.

11. Kpurepuit ycTOHYMBOCTH pa3HOCTHOTO sI/Ipa.

12. ITpniioxkeHus NHTErpAIbHBIX YPABHEHUN.

Tunosble 3a1a4u, BBIHOCHMbIE HA IK3aMeH
8 cemecTp
1. Pemnth ypaBHEHUE

t
X(t) = [costcossx(s)ds +te' .
0

2. Momyctumsl i mapsl (BC, BC), (Co, Co), (Ao, Ao) OTHOCHTEIHLHO JIMHEHHOTO OriepaTopa



Kx(t) = j(t —s)e*tx(s)ds ?
0

3. SIBnsieTcst 1M ypaBHEHHE

x(t) = %x(s)ds+ F(t), t>1,

YCTOWYMBBIM (ACUMITTOTHYECKU YCTOUUHUBBIM)?

Kpurepun oueHuBaHus pe3yJibTaToOB 00y4eHHUs

Onenka Kputepuu onieHHBaHUS 10 SK3aMEHY
BbICOKMI1 ypO- | OLIEHKY «OTJIMYHO» 3aCIyXUBAET CTYACHT, IOKA3aBIINN BCECTOPOHHHUE,
BEHb «5» CUCTEMATU3UPOBAaHHBIE, [NIyOOKHE 3HAHUS y4e€OHON MporpaMmbl JUCIH-
(OTIIMYHO) IUIMHBI 1 YMEHHUE YBEPEHHO IPUMEHATH MX Ha NPAKTUKE IPU PELICHUU
KOHKPETHBIX 3a/1a4
CpenHuii ypo- | OLIEHKY «XOPOIIO» 3aCIy’KUBAET CTYIEHT, €CIU OH TBEPJO 3HACT MaTe-
BEHb «4» pHaJl, FpaMOTHO U IO CYILECTBY M3JaraeT ero, yMeeT IpUMEHATh IOy~
(xopo110) YECHHbIE 3HaHMsI Ha MPAKTHUKE, HO JOIYCKAaeT B OTBETE WIH B PELICHUU
3a]1a4 HEKOTOpPbIE HETOYHOCTHU
OLICHKY «YAOBJICTBOPHTEJBHO» 3aCIIy)KMBacT CTYIEHT, IOKa3aBIIUN
[Toporosslii pPa3pO3HEHHbIN XapaKTep 3HaHWM, HEIOCTATOUYHO MpaBUJIbHbIE (POPMYITH-
ypOBEHb «3» | poBKU 0a30BBbIX NOHATHUI, HAPYLIEHUS JIOTHYECKOM MOCIE0BATEIbHOCTH
(YnoBineTBOpU- | B U3JIOKEHUU MPOTPAMMHOIO MaTepuasa, HO MPH 3TOM OH BJIAJIEET OC-
TEJIBbHO) HOBHBIMM pa3/iellaMu y4eOHOH MporpaMMbl B HEKOTOPOM 0Obeme, HeoO-
XOJIMMOM JUIs1 1ajibHeIero oOy4eHus U MOKeT IPUMEHSTh [TOJIy4E€HHbIE
3HaHUs 110 00pa3Iy B CTaHIAPTHON CUTYalluu
Musmvansaegi | CUEHKY «HEYI0BIETBOPHTENLHOY 3aCIyKHBACT CTYICHT, KOTOpBIM He
YPOBCH 2% 3HaeT OoJbLIed YacTH OCHOBHOTO COJEp)KaHUs y4yeOHOW Mporpammbl
(Hey 10BJICTBO- AHCLAIUIHHEI, JOTYCKAeT rpyOble omuOKHU B (GOPMYIUPOBKAX OCHOBHBIX
PHTEITHHO) MOHATUA JUCUMIUIMHBI U HE YMEET HCIOJIb30BATh IOJyYEHHBIE 3HAHMS
IIPU PEIICHUHU THUIOBBIX MPAKTUYECKHUX 3a]a4

OneHouHble cpeAcTBa AJIs MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMHA BO3MOKHOCTSMHM 30pO-
Bbsl BBIOMPAIOTCS C YIETOM UX MHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— IpU HEOOXOMMOCTH MHBAIKJAM U JIMIIAaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIISAETCS JOTOJHUTEIBHOE BpeMs ISl IIOJrOTOBKU OTBETA HAa 3K3aMEH€E;

— IPU MPOBEJICHUH MPOLEAYPhI OLICHUBAHUS PE3YyIbTATOB 00yUEHHsI MHBAIHUOB U JIMIL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbsI MPEAYCMaTPUBAETCSI UCIOIb30BAaHUE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHUIYaTbHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
¥ MHBAJIMJOB MIpOIlelypa OLIEHUBAHUS PE3YyIbTaTOB OOYyYEHMs MO JUCIHUILUIUHE MOXET MpPOBO-
JUTHCSI B HECKOJIBKO 3TaIlOB.

[Iponientypa ornieHMBaHUS PE3yJbTATOB OOYYEHHMsS MHBAIMIOB U JIUI] C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMHU 3/10pOBbsI MO0 AUCHUILINHE (MOIYJIO) MpeaycMaTpUBaeT NMPEeJOCTaBI€HUE WH-
¢dopmanuu B hopMax, aIanTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pOBbS M BOCHPUATHUS HHPOpMa-
IUH:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B rieyaTHOU popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

10



JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B Ie4aTHoi (opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBI TIepeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTa 00Y-
YAFOLIIXCS.

5. Ilepevennb y4eOHOM JIuTepaTypbl, HHPOPMALMOHHBIX PeCYPCOB U TE€XHOJIOTHii
5.1. YueOHasi auTeparypa
OcHoBHas iuTEpaTypa:

1. BacunbeBa, A.b. UHTETpanbsHbie ypaBHEHUs [ DIEeKTpOHHBIN pecypce] : yueb. / A.b. Bacu-
neeBa, H.A. TuxonoB. — DnektpoH. nan. — Cankr-IletepOypr : Jlans, 2009. — 160 c.
— Pexxum poctyna: https://e.lanbook.com/book/42.

2. ITlerposckuii, N.I'. Jlekunu 1o TeOpuu HHTETPATTBHBIX YPAaBHEHHI [ DIEKTPOHHBIN pecypc]
: yueb. — DnekTpoH. gaH. — Mocksa : ®uzmatnut, 2009. — 136 c. — Pexum nocryna:
https://e.lanbook.com/book/59553.

3. bapcykosa, B.1O. (KyoI'Y).IIpakTukym 1o JIMHEHHBIM UHTETPaIbHBIM yPaBHEHUSM
Boasteppa [Teker] / B. 0. Bapcykosa, 3. b. [amok, M. B. Ilamok. - Kpacaonap : [Ky-
OaHckuil rocygapcTBeHHbI yHuBepeuteT], 2008. - 24 ¢. - bubauorp.: c. 24. - 50.00.

JlJis OCBOCHWMSI AUCIUILTUHBI HHBATMAMU U JIUIIAMH C OTPAHHYEHHBIMUA BO3MOKHOCTSIMH
3I0pPOBbSl UMEIOTCA M3JAaHUS B DJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«/lanvy u « bubaUOKTYOY.

JlonoTHUTEIbHASI JIUTEpaTypa:

1. Memuxuc, A L. Ilpukinagnas matematyka it HHxeHepoB. CrelanbHble Kypebl [ D1eKTpoH-
HBII pecypc] : yue6. mocodue — DiekTpoH. AaH. — MockBsa : @uzmatiut, 2006. — 688 c. —
Pexxum nocryma: https://e.lanbook.com/book/48184.

2. JluddepeHnmanbHble 1 HHTETPATBHBIC YPaBHEHUS, BApUAIIHOHHOE NCYUCIICHHE B TIpUMe-
pax ¥ 3ajadax [DaeKTpoHHBIN pecypc] : yueO. mocobue / A.b. Bacunbsesa [u np.]. —
DnekTpoH. gaH. — Mocksa : @uszmariut, 2003. — 432 ¢. — Pexum gocryna:
https://e.lanbook.com/book/2358.

5.2. Ilepuoanyeckasi JuTepaTypa

Vka3zviearomesn newammusvie nepuoouueckue uzoanus uz «llepeuns neuammuvix nepuooute-
CKUX u30aHutl, XPAHAWUXCSL 8 gonoe Hayunoi oubruomexu Kyor'vy
https://www.kubsu.ru/ru/node/15554, u/unu snekmponmnvie nepuoduueckue uz0anus, ¢ yKa3amu-
em adpeca caima 1eKMpPOHHOL 8EPCUUL HCYPHANA, U3 6A3 OAHHBIX, OOCMYN K KOMOPLIM UMeen
Kyor'y:

1. Bassl mannbix komnanuu «cer Beroy» http://dlib.eastview.com

2. DnekrponHnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchl, B TOM YHCjIe COBPpeMeHHbIe NMpodeccuoHaIbHbIe §a3bl 1aH-
HBIX 1 HH(OPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJ1eKTPOHHO-0UbIM0oTeuHbIe cucTeMbl (IBC):

1. DBC «FOPAUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKA$ BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

11


https://e.lanbook.com/book/42
https://e.lanbook.com/book/59553
https://e.lanbook.com/book/48184
https://e.lanbook.com/book/2358
https://www.kubsu.ru/ru/node/15554
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/

IIpodeccuonanbHbie 6a3bl JAHHBIX:
Web of Science (Wo0S) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgareascrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas 6ubauoreka (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXMBBI BEAYIUX 3allaJHBIX HAYYHBIX )KYypHaAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX )KypHamoB HOMKOH http://archive.neicon.ru
7. HaumoHanbpHas 3JIeKTpoHHas O6ubanoTeka (JocTyn K DJIEKTPOHHOW OMOIMOTEeKEe IHC-
cepranumii Poccuiickoii rocynapcteennoit oudauorexu (PT'B) https://rusneb.ru/
8. IIpesuumenrtckas 6udimoreka uMm. b.H. Enpumna https://www.prlib.ru/
9. DnexrponHas koyweknus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: _https://link.springer.com/
17. "Jlekropuym TB" http://www.lektorium.tv/
18. YumuBepcuterckas unpopmaimonnas cucrema POCCUS http://uisrussia.msu.ru

agrwn =

HNudopmanmonHbie CIPABOYHbIE CHCTEMbI:
1. Koncynbrant [lnroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 1O JIOKAJIbHOM CETH C
KOMIIBIOTEPOB OMOTUOTEKH )

Pecypcbl cBoOOAHOTO 1OCTYMHA:

1. AwmepukaHcKas nmaTeHTHas 0a3a TaHHbIX http://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAICKUX auccepTanmii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMUHUCTEpPCTBO HayKH U BbIcIIero oopazoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

5. ®epepanbHblii nopran "Poccuiickoe oopazoanue” http://www.edu.ru/;

6. HWudpopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnekius nudpoBeIx 00pa3oBaTeabHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®enepanbHbIil IEHTP UHPOPMALIMOHHO-00PA30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocymapcTBeHHOr0 HHCTHTYTa pycckoro sizbika uMeHu A.C. [Tymxkuna "O0-
pasoBanue Ha pycckoMm' https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMaMoHHBIN mopTan "Pycckwuii si3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapu u sHimkiIoneauu http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yueda" http://www.ucheba.com/;

14. 3akonomnpoekT "O6 obpasoBanuu B Poccuiickoit denepanun". Bonpockl v 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety
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http://gramota.ru/
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CoOcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PeCYPChI

KyoI'Y:

1. Cpena MOIyJIBbHOTO JUHAMHUYECKOro o0ydenus http://moodle.kubsu.ru

2. baza yueOHBIX TIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, MMyOJIUKaIi U KoHpe-
pennwmii http://mschool.kubsu.ru/

3. bubnuorexka nHPOPMAIIMOHHBIX PECypcoB Kadeapbl HHHOPMAITMOHHBIX 00pa30oBa-
TeNbHBIX TexHomorui http://mschool.kubsu.ru;

4. DnexrpoHHbli apxuB qokymentoB KyoI'V _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE Pecypchl Kadenpbl MHOOPMAIMOHHBIX CHCTEM H
TexHosioruii B oOpaszoBanuu KyOI'Y u Hayuno-merommdeckoro >xypHana "IIIKOJIBHBIE
['OAbI" http://icdau.kubsu.ru/

6. Meroaguueckue yKa3aHusi JJs O0yYalIIMXCA IO OCBOEHHIO JIHCUHHUILIMHBI
(Mmomyuis)

Ilo Kypcy npenycMOTpPEHO NpPOBEACHHME JICKUMOHHBIX 3aHATHH, Ha KOTOPBIX AAETCsA
OCHOBHOM CHCTEMAaTH3MPOBAaHHBIA Marepuaj, J1a0OpaTOpHBIX 3aHATHHA, B XOJA€ KOTOPBIX
CTYACHTaMH IPHOOPETAIOTCS U 3aKPEIUIAIOTCS OCHOBHBIC NPAKTHUECKUE HAaBBIKM PEILCHHS
Pa3IUYHbIX 3a/1a4, B TOM YHUCJIE C IPUMEHEHUEM TOJYyYEHHBIX TEOPETUUECKUX 3HAHU.

BaxuelmmM 3Tanom Kypca sBIsieTcs caMOCTOsATeNbHas padoTa no aucuuminie. Camo-
CTOATENIbHAs paboTa CTYIEHTOB SBJIETCS HEOTHEMJIEMOM 4acThiO Ipolecca moArotoBku. o
CaMOCTOATENIbHON pab0TOi MOHMMAETCs 4acTh y4eOHO! IIaHupyeMoil paboThl, KOTOpasi BBIIOJI-
HSIETCS 10 3aJaHUI0 U [IPU METOJUYECKOM PYKOBOJCTBE MpEInoiaBareisi, Ho 0e3 ero Hemocpen-
CTBEHHOT'O y4acTHsl.

CamocrosTenpHas paboTa HampaBiIeHAa Ha YCBOCHHE CHUCTEMbl HAyYHBIX M THpodeccro-
HAJIbHBIX 3HaHUH, (OPMHUPOBAHUS YMEHUN M HABBIKOB, IPUOOPETEHUE OMbBITA CAMOCTOSATEIbHOM
TBOpUeckoil naesrenpHOocTH. CPC momoraer ¢GopMHpOBAaTh KyJIbTYPY MBIIUICHUS CTYAEHTOB,
pacIIupsATh O03HABATEIBHYIO IEATEIbHOCTD.

Buasl camocTosiTenbHON paboThI IO KypCy:

@) no yenam: MOATOTOBKA K JIEKIUAM, K J1a0OPaTOPHBIM 3aHATHUAM, K KOHTPOJIBHBIM pado-
TaM, K KOJIJIOKBUYMY.

0) no xapaxmepy padomul: U3y4eHUE JTUTEPATYPhl, KOHCIIEKTA JIEKLNI; TIOUCK JIUTEPaTy-
pBl B OMOIMOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHIYyEMOM ISl CAMOCTOSITENIbHOTO M3Y4YEHHUs HayY-

HOW JIUTEepaTypsl; PEIICHUE 3aay.
Temarnueckoe nIaHUPOBAHUE CAMOCTOATEIBLHONU PabOTHI CTYJEHTOB.

Ne HaumeHnoBanue Coneprkanue pasjena (TeMbl) Bun pabotsr
pa3zena (TeMbl)
1 Ucropus. YpaBuenuss BombTeppa - marematude- | Ilowck HEoOX0aMMOM WH-
CKHE MOJIEJIU DBOJIIOILIMOHHBIX TpolieccoB. [TocTpoe- | dhopmaruu (cM. CrIMCOK

Beenenue HUE MaTEMAaTHYECKUX MOJEIEH. JIUTEpPaTyphl).

2 CyuecTBoBaHue TTouck HEOOXOOMMOI NH-
U €TUHCTBEH- Teopema cymecTBoBaHHS U €AMHCTBEHHOCTH perie- | popmanuu. M3ydeHue
HOCTb pELICHUs Hust. [1poGreMbl Teopuy eIMHCTBEHHOCTH. JEKIIMOHHOT0 MaTepuaa.

3 Jluneiinsle ypaB- | dopmyna pemieHus ypaBHEHHs C BBIPOKAEHHBIM | ITomck HeoOXoanmoit nH-
HEHUS sapoM. Pe3osbBeHTa ypaBHEHHMsI C PAa3HOCTHBIM sia- | Gopmanuu. M3ydenue
Bonbreppa ¢ poM. JEKIIMOHHOTO MaTepuana.
BBIPOKICHHBIM U Koncnexruposanue. Ilog-
Pa3HOCTHBIM TOTOBKA K KOHTPOJIBHON
STPOM paborte.

4 WHTerpanbubie WuTerpanpHble HepaBeHCTBAa. MeTo sl JokaszaTenb- | [lomck HeoOxoanMoii HH-
HEpaBEHCTBA CTBa MHTETPAJBbHBIX HEPABCHCTB. Vcronp30Banne ¢dopmarmu. M3yduenne

HWHTETPAIBHBIX HEPABEHCTB. JIEKIIMOHHOTO MaTepuaa.

5 3aBHCHMOCTh HemnpepbiBHas 3aBUCUMOCTb PELLICHUN OT spa U [Tonck HEoOX0IMMON HH-
peueHus CBOOOIHOTO WieHa. Y CTOMYMBOCTh M acUMIIToTHYe- | dopManuu. M3ydeHnune
OT IaPAMETPOB. CKasg yCTOHMYMBOCTb PELICHUH JIMHEWHBIX ypaBHE- JIEKIIMOHHOI'0 MaTepHaJIa.
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No HaumenoBanue Conepxanue pasjena (TeMbl) Bun pabotst
paszgena (TeMbl)
Y cTOHYUBOCTH HUU. Y CTOMYMBOCTS SApa. KoncnektupoBanue.

6 JlomycTUMOCTb Homnyctumocts map (BC, BC), (Co, BC), (Ao, BC) [Nouck HeoOXoaMMON HH-
Iap NpPOCTPAHCTB | OTHOCHUTENIBHO JUHEHHBIX ONepaTopoB. ¢dopmaryu. Mzyuenne
OTHOCHTEJIBHO TEOPETUYECKOT0 MaTepua-
OIepaTopoB na.

7 OITyCTUMOCTh oryctiuMocTh nap npoctpancts (Co, Co), (Ao, Ao .
Hony Hony P MPOCTP ( o ). ( ) [Nouck HeoOXoaMMOMN HH-
Iap NPOCTPAHCTB | OTHOCHUTENIBHO JUHEHHBIX ypaBHeHUN. Kputepuu

N ¢dopmaryu. Mzyuenne
OTHOCHTEIIBHO YCTOHYHBOCTH s1pa.
o JEKIMOHHOTO MaTepraa.
YpaBHEHHH
8 VYpaBHeHus ¢ Kpurepnii ycroiunBocTH pasHOCTHOTO siipa. IIpe-
p paTep Y p P p IToaroToBka K KOHTPOJIb-
Pa3HOCTHBIM obpazosanue Jlamnaca. s
HOM pabore.
SIPOM

9 [Ipunoxenust [IpuMeHeHNEe MHTETPANIOB, aHAIOTHYHBIX MOTeHINa- | [lomck HeoOXoanMoOi UH-
HMHTETPaIbHbBIX naMm. IIpuMeHeHne HHTETpalbHBIX ypaBHEHHH K ¢dopmarn. Vzyuerne
YpaBHEHUMH TEOpUH KOJIeOaHHH. JIEKLMOHHOT'O MaTepuaa.

B ocBoeHun AMCHUIUIMHBI MHBATUIAMU U JUIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUCHHE HMEET WHIMBUIyaldbHas ydeOHas paboTa (KOHCYIbTallUU) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOro MaTepuara.

NunuBuayanbHple KOHCYJIbTAIMM 1O TPEAMETY SBISIOTCA BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIUM WHIWBHUIYyAIM3AlMA OOYYCHHUS M YCTAHOBJICHUIO BOCITUTATEIILHOTO KOHTAKTA
MEXIy TMpernojaBateieM W OO0yYaroIlMMCS WHBAIWIOM WM JIUIOM C OrPaHUYCHHBIMU

BO3MOXHOCTAMHU 310POBbA.

7. MaTepI/laﬂbHO-TeXl{I/I'{eCKOC o0ecrnedyeHue Mo AMCIHUILIMHE (MOIlyJ'[lO)

HanmenoBanue crieuaibHbIX I10-
MEIEHUN

OcCHAaIIEHHOCTD CITEIHAILHBIX M0~
MEIEHUN

IIepedeHb NHMLIEH3MOHHOTO NPO-
TpaMMHOT0 00ecTIedeHHs

Y4eOHble ayTUTOPHUA IS IPOBEIe-
HHS 3aHSTHH JIEKIMOHHOTO THIIA

Mebenb: yaeOHas MeOeib
TexHHYECKHE CpencTBa O0yYCHUSL:
JKpaH, HPOEKTOP, KOMITbFO-
Tep/HOYTOYK

IporpaMMbl ISl IEMOHCTPAIMH |
cosnanus npesentanuit («Microsoft
Power Pointy).

Y4eOHble ayTUTOPHA IS IPOBEJIe-
HUS 1a00paTOPHBIX 3aHITHN

Mebenb: yaeOHas MeOeib
TexHHYecKHe cpeacTBa 00yYCHUSL:
JKpaH, TPOEKTOP, KOMITbFO-
Tep/HOYTOYK

O6opyoBaHue:

IporpaMMbl ISl IEMOHCTPAIMH |
cosnanus npesentanuii («Microsoft
Power Pointy).

Y4eOHble ayTUTOPUHN IS IPOBEe-
HUS TPYNNOBBIX (MHIWBHIYyaJb-
HBIX) KOHCYJIBTAIIUi

Aynuropus, (kabuner) 314H

Y4eOHble ayIUTOpPHU U TEKyIle-
ro KOHTpPOJS, IPOMEXYTOUYHOU
aTTeCTalluu

Aynuropun, (xaOuHETHI)
312H,314H, 307H, 310H

Jna camocTosiTenbHOM

pa60TBI 06yqa}01u14xc;{ npeaAyCMOTPCHBI ITOMCHICHUS, YKOMIIJICK-

TOBaHHBIE CIEIUATU3UPOBAHHON MeOENIbI0, OCHAIICHHBIE KOMITBIOTEPHOM TEXHUKOU C BO3MOXK-
HOCTBIO MOJKIIOUeHHs K ceTu «/HTepHeT» U obecredeHneM JIOCTyIa B AJIEKTPOHHYIO MHGOP-
MaIlMOHHO-00Pa30BaTEIBLHYIO CPEly YHUBEPCUTETA.

HaumeHoBaHue noMeneHun 1
CaMOCTOATENBHOM PaboTHl 00y4Ya-

OCHAIIIEHHOCTD ITOMEIEHUIN TS
CaMOCTOATENBLHOM paboThI 00yya-

IIepedeHb NMLIEH3MOHHOTO NPO-
rpaMMHOTO 00ecTiedeHHs

FOLIMXCS IOIINXCS
[Momemenne s camocroaTenbHOM | Mebenb: yueOHas mebenb OnektpoHHass OubiaMOTEYHast CH-
paboThI 00yJaromuxcs (YuTanpHbIl | KOMIDIEKT — cnenmanu3upoBaHHOW | cTeMa eLIBRARY.RU
3an HayuHo#t 6ubnmoTtexu) MeOeIn: KOMITBIOTEPHBIE CTOJIBI (http://www.elibrary.ru)/

O6opynoBanue: KOMITBIOTEpHAs

TEXHUKA C TOJAKIIOYEHHEM K HH-

(hopmanmoHHo-

KOMMYHMKalIMOHHOU cetn «HTep-
HET» U AOCTYNIOM B 3JIEKTPOHHYIO
nHPOPMALMOHHO-
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00pa3oBaresbHy0 cpely 00pa3oBa-
TENBHOW  OpraHu3anuM,  BeO-
Kamepbl, KOMMYHHKAIIMOHHOE 000-
pyloBaHue, 00eCIeurBaoIIee I0-
CTYIl K CETH MHTEPHET (MPOBOIHOE
coellMHEHne M OeCIPOBOIHOE CO-
enuHenue 1o rexnoaorud Wi-Fi)

ITomerenue st CaMOCTOSTEILHOM
pabotsl oOyuatoruxcst (aya. 314H)

Mebenn: yaeOHas MmeOeb
KoMmmnekr cnenuanuzupoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIBIOTEepPHAS
TEXHUKA C TOAKIIOYCHHEM K HH-
(hopMarroHHO-
KOMMYHHKalMOHHOU cetn «HTep-
HET» U JOCTYHNOM B 3JIEKTPOHHYIO

nHpopManoHHO-
o0pa3oBaTenbHyI0 cpelly oOpa3oBa-
TENLHOM OpraHM3alHH, BeO-

Kamepbl, KOMMYHHKallMOHHOE 000-
pymoBaHue, obecreynBaroniee Jo-
CTYIl K CETH WHTEPHET (MPOBOIHOE
COEIMHEHNE W OEeCTPOBOTHOE CO-
eauueHue 1o texHoaoruu Wi-Fi)

ITporpaMmbl 1jis JAEMOHCTPALMU ©
cozmanus npeserTtanuit («Microsoft
Power Pointy).
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