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1 Henu u 3a1a4u M3yYeHUs1 AUCHHUILIMHBI (MOLYJIs1)
1.1 Leab ocBOEHUS U CIUTIIAHBI
enun ocBOeHUS! AUCIUIUIMHBI OMpeaeNieHbl (GeepalbHBIM TOCYJapCTBEHHBIM CTaHAAp-
TOM BBICIIETO 00pa30BaHUS MO HAMPABICHHUIO MOArOTOBKU «DyHIaMeHTaIbHble MaTeMaTHuKa U
MEXaHUKa», B paMKax KOTOPOH MPEnoaeTcsl TUCIUTIINHA.
Henstmu ocBoeHMs UCHUIUTMHBL «HTEeTrpalibHbIe YpaBHEHUSD) SBISIOTCS:
1. ¢opmupoBaHue y CTyACHTOB NPEICTABICHUA O MOHATHIX MHTETPATbHBIX YPaBHCHUM
Y CUCTEM MHTErPAJIbHbIX YPaBHEHUN U METOAAX UX PELICHUS;
2. (opMupoBaHUE MaTEMaTUYCCKOW KYJIBTYpPBI, CIIOCOOHOCTEH K alTOPUTMHYECKOMY U
JIOTUYECKOMY MBIILICHHUIO;
(dhopMHUpPOBaHKE U PA3BUTHE JIMYHOCTH CTYICHTOB,
4. oBIajeHHe COBPEMEHHBIM alNapaTOM HHTETPATbHBIX YPAaBHEHUH s AallbHEHIIETo
WCIIOJIb30BAHUS B IPYTUX O0JIACTAX MAaTEeMATHUECKOTO 3HAHMS W TUCHUIIINHAX €CTe-
CTBEHHOHAYYHOI'O COACPKAHUS.

w

1.2 3aga4yu AUCHUNJIMHBI

3aayamMy U3yUYEeHUs! TUCHUIUIUHBI SIBIISIFOTCS:

1. nonydeHue cTyleHTaMH OCHOBHBIX TEOPETHUECKUX 3HAHUH (TEOpeMbl CyIecTBOBA-
HUS ¥ €IMHCTBEHHOCTH, TEOPETUYECKUE OCHOBBI METOJIOB PEUICHHS] MHTErPajbHBIX
YPaBHEHUIA C pa3InYHBIMU TUIIAMHU SIEP);

2. (opMupoBaHHE TPEACTABICHUS 00 OCHOBHBIX MHTETPAJIBHBIX YPABHEHUSAX C pa3iIHy-
HBIMU TUIIAMH SJ€p U METOJIaX UX PELICHHUS;

3. BBIpabOTaTh YMEHHUS U HABBIKM MCCIICIOBAHMS U PEIICHUSI HHTETPAIbHBIX yPaBHEHHH,
CHCTEM JINHEHHBIX UHTErPAIbHBIX YPaBHEHUH;

4. npuobpeTeHHE MPAKTUYECKUX HABBIKOB pabOThI C MOHATUSAMU U OOBEKTaMU Kypca
WHTETPAIbHBIX YPaBHECHUH,

5. HAy4YHTh NPUMEHSTh MHTETPAJbHBIC YPABHEHUS K PEUICHUIO PAa3WYHBIX MPUKIIAI-
HBIX 3aJ1a4 ((PU3HUECKUX, TCOMETPUUYECKHX ).

1.3 MecTo aucuuiuinHbl (MOaYJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Jucuunnuna «/HTerpanbHble ypaBHEHHs» OTHOCHTCS K 00s13aTesibHON yacTu bioka 1
" uctumuHel (Moayau)" yuyeOHOro miaHa. B coOTBETCTBUM C pabOYnM yUeOHBIM IIJIAHOM JTHUC-
IUIUTHHA u3ydaercs Ha 4 kypce (8 cemectp) mo o4yHoi Gopme o0yueHusi. Bua npomexyTouHoit
aTTeCTalluU: 3a4ET.

Mecto kypca B NnpoecCHOHAIBHON MOATOTOBKE OIPEAESETCS POJIbI0 MHTErPaIbHBIX
ypaBHEHHH B ()OPMUPOBAHMM BBICOKOKBAIU(PHUIIMPOBAHHOTO CIELHUAINCTA IO HAIMPABICHHIO
«DyHnaMeHTaIbHbIE MaTEMAaTHKa U MEXaHUKAY.

JUIs yCIemHOro OCBOEHUS AMCLUIUIMHBI OOYyYaroIIMHCS JOJDKEH BIAJAETh 3HAHUAMH,
YMEHHUSMHU ¥ HaBBIKAMH 110 NpOTrpaMMe JUCUUIUIMH «MaTeMaTH4ecKuid aHalm3y», «Anredpa» u
«AHanutudeckas reomeTpus», «Juddepennuansasle ypaBHeHUs». [laHHas TUCHMIUIMHA SABIIS-
€TCsl OCHOBOIIOJIAralouIel Uil JalbHEWIIEro U3y4eHus: AUCUUILINH BBICIIEH MaTeMaTHKU U Me-
XaHMKHU.

1.4 IlepeyeHb MJIAHMPYEMBIX pe3yJabTATOB 00y4eHHs MO AMCHMILIMHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUsI 00pa30BaTeIbHOI MPOrPaMMBbI

N3ydenue nanHOW y4eOHOM MUCLMIUIMHBI HANpaBlIeHO Ha (OpMHUpOBaHUE Yy 0O0ydaro-
HUXCA CICAYIOINX KOMHGTGHHI/Iﬁi

PesynbraTsl 00y4yeHus 1Mo AUCHMIUINHE
(3HaeT, ymeer, BiajeeT (HaBbIKH W/ OIIBIT JIESITEIbHO-
CTH))

KOZ{ 1 HAMMCHOBAHUC I/IH,HI/IKaTOpa* JOCTUKCHUA
KOMIICTCHIINH

ITK-1 CriocoGeH (hopMympoBaTh U pelaTh akTyalbHble ¥ 3HAYMMBbIE 331241 (yHIaMEHTAIBHON U TPUKJIAHON
MaTEeMaTuK{

WIIK-1.1 3HaeT OCHOBHBIC NOHSTHS, HICH H Me- | 3HACT TEOPEMBI: CYIIECTBOBAHMS M €IMHCTBEHHOCTH peIle-




Kon n HanMeHoOBaHUE WHIUKATOpA™ MOCTHKEHUS
KOMIIETEHIMHI

PesynbraThl 00yueHuUs 10 JUCHHUILINHE
(3HaeT, ymeer, BiajeeT (HABBIKH W/HIIH OTIBIT IESITEIbHO-
CTH))

TOABI d)yHZ[aMeHTaIILHBIX MaTr€MaTHYCCKHUX OUC-
LUIUIAH JJ19 pCHICHUA 0a30BBIX 3a1a4

HUSl WHTETPAJIBHOTO ypaBHEeHHs BombsTeppa; 00 ycToWdIHBO-
CTHU M JOIMYCTUMOCTH COOTBETCTBYIOIIUX AP NPOCTPAHCTB

YMeer pemiaTe HHTETpanbHble ypaBHeHUs BonbTeppa ¢ pas-
JUYHBIMU THIIAMU SI€p; UCCIIeI0BaTh YpaBHEHUS Ha yCTOil-
YHUBOCTh W JIOIYCTHUMOCTH COOTBETCTBYIOIIMX Map IIpo-
CTPAHCTB

Bnaz[eeT HaBbIKaMH HGOGXO)II/IMLIX TCXHHUYCCKUX npe06pa-
30BaHPII>1; HaBbIKaMU TMPUMCEHCHUA MOJJYYCHHBIX 3HAHWHI B
APYyTux 00JIaCcTSIX MaTEMATUYECKOrO0 3HAHHS U JAUCHUIIIN-
HaX €CTCCTBCHHOHAYYHOI'O COACPIKAHUA

WIIK-1.2 Ymeer mepenaBaTb pe3ysbTaThl POBE-
JICHHBIX TEOPETUYECKUX W MPUKIIAJHBIX HCCIIENO0-
BaHWH B BUJAE KOHKPETHBIX NPEIMETHBIX PEKO-
MEH/IAIi B TepMUHAX TIPEIMETHOH 0bIacTu

3HaeT BO3MOXHBIE C(ephl MPUIOKEHHH U3yUeHHBIX B TEO-
pUU MHTETPaTbHBIX ypaBHCHUH OOBEKTOB M MX OCHOBHBIX
CBOMCTB

VYMmeer MaTeMaTHISCKH KOPPEKTHO CTaBUTH U HCCIIEA0OBATH
3a/1a491, BOSHUKAOOINE B IPUIIOKEHHUAX

Brnageer HaBbIKaMH HEOOXOIUMBIX TEXHHUYECKUX IIpeoOpa-
30BaHM{; CTaHAAPTHBIMH M HECTAHIAPTHBIMH IIPHEMaMH
pELICHUs] UCCIIENOBATENbCKUX 3a]ay; HaBbIKAMU IOUCKA
HYXHOW MH(OpMaLIUK

HNIIK-1.3 CaMOCTOATEIBRHO U KOPPEKTHO pelacT
CTaHAapTHhIE 3a1audl (pyHIaMEHTaNIbHOW M TpHU-
KJIaJTHOW MaTeMaTUKU

3HaeT OCHOBHBIC ITOHATHUS, CBOHCTBA M3y4aeMbIX OOBEKTOB,
B3aMMOCBSI3U MEXJy HUMH; MOCTAHOBKHM OCHOBHBIX 3ajad,
CTPYKTYPY (POPMYJIMPOBKH U TOKA3aTEIbCTBA YTBEPKIACHUI

Vmeer BBIACIATH U UCCIICA0BATH OCHOBHBIC OOBEKTEI B OT-
Z[eJ'IBHOﬁ HpeﬂMeTHOﬁ 00J1aCTH MaTeMaTHYECKOTO 3HAHUS

Bnaz[eeT HaBbIKaMH HGOGXO)II/IMLIX TCXHHUYCCKUX npe06pa-
30BaHPII>1; CTaHJAPTHBIMU W HCCTAHAAPTHBIMHU NpUCMaMH
PEIICHUS HCCICAOBATCIbCKUX 3aJla4y, HAaBBIKAMM IIOMCKA U
HCpCpa60TKI/I HCO6XO,E[I/IMOFO TCOPECTUYCCKOI0 Marcpuaia
13 pa3JINIHBIX NCTOYHUKOB

WIIK-1.4 Vimeer HaBBIKM pEIICHHUS MaTeMaTH4e-
CKMX 3a/1a4, COOTBETCTBYIOUIMX KBaJIH(UKAINH,
BO3HMKAIOIIUX IIPY MIPOBEICHNH HAYYHBIX U MPHU-
KJIaJHBIX MCCIICIOBAHUN

3HaeT OCHOBHBIC ITOHATHA, CBOMCTBA N3y4acMbIX O0OBEKTOB,
B3aMMOCBSI3M MEX/Iy HHMH; [TOCTAHOBKM OCHOBHBIX 3ajad,
CTPYKTYPY (pOPMYITHPOBKH 1 IOKA3ATENBCTBA YTBEPKACHUN

Vmeer BBIACIATH U UCCIICA0BATH OCHOBHBIC OOBEKTHI B OT-
HCJ’ILHOﬁ HpGL[MGTHOﬁ 00J1aCTH MaTEMaTHYECKOTO 3HAHUS

BnaneeT HaBbIKaMHM IIOHMCKa U nepepa60TKH HCO6XO,HI/IMOF0
TCOPETUIECCKOro MaT€puraia n3 pasiInIHbIX HCTOYHUKOB

Pe3ynbraTsl 00y4eHHs MO JUCHMILIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBJICHHS BCEX BU-
JIOB KOHTAKTHOW M CaMOCTOSATEIIbHOM pabOThl 00YYarOIUXCs B COOTBETCTBUU C yTBEP)KICHHBIM
y4eOHBIM IJIAHOM.

WNuaukatopsl JOCTHXKEHHUSI KOMIETEHIIMI CUUTAIOTCS C(HOPMUPOBAHHBIMH MIPU JTOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3YJIbTATOB O0YUECHHUS.

2. CTpyKTypa H coep:KaHue JMCIHIIIHHbI

2.1 PacnipeaesieHne TPY10éMKOCTH AUCUMILIMHBI IO BUaM padoT

OOmmast Tpy10EMKOCTh JAMCIUIUIMHBI COCTABISCT 2 3a4eTHBIX eauHUIBI (72 vaca), UX
pacripeieieHUe 10 BUaM paboT MpeCTaBICHO B Ta0JIHUIE

Bunst pabot Bcero ®dopma o0yyeHust
4acoB OYHas
7 8
ceMecTp ceMecTp
(gacsl) (gacsl)
KonTakTHas pa6oTa, B TOM 4ncie:
AynuTopHble 3aHSATHS (BCEro): 32 - -
3aHATHUA JIEKIIHOHHOTO THIIA 16 - 16
nabopaTOpHBIE 3aHATH 16 - 16
NPaKTHYECKUE 3aHATHS - - -




CEeMHHAPCKHE 3aHATHUS - - -
WNnas koHTakTHas padora:
KoHTpons caMmocTosTensHOM paboTh 2 ) 2
(KCP)
[Tpomexyrounas arrecraims (MKP) 0,2 - 0,2
CamocrosiTe1bHasi padoTa, B TOM YHC-
Jae:
Kypcoas pabdora/mpoext (KP/KII) (mox-
TOTOBKA) ) j }
KonrponbHas pabora 10 - 10
PacuérHo-rpaduueckas padora (PI'P)
(moaroroBka) ) } i
Pedepat/acce (moaroroska) - - -
CamocTosITeNnbHOE H3YyYeHHE pa3ZiesioB,
CaMOMOATOTOBKa (MpopaboTka U MOBTOpE-
HHE JICKIUOHHOTO MaTepuaja i MaTeprana 258 i 258
y4eOHUKOB M Y4EOHBIX MOCOOMH, MOATro- ' '
TOBKa K JJa0OpaTOPHBIM U MPaKTHYCCKHM
3aHATHAM, KOJUIOKBHYMaM M T.11.)
[oaroToBka K TeKyleMy KOHTPOIIIO 2 - 2
Oobmast Tpyroem- qac. 72 72
KOCTb B TOM YHCJe KOH- 34,2 i 34,2
TaKTHasi paboTa
3a4. el 2 - 2
2.2 Conep:xaHue IMCUUILINHBI
Pacnpenenenne BuaoB yueOHOI pabOThI M MX TPYIOEMKOCTH IO pa3ieiaM JUCIUTUIAHBIL.
Paszenbl (TeMbl) TUCHMIUIMHBI, H3ydaeMmbie B 8 cemectpe (4 kypce) (ounas ¢popma 00y-
YEHUSI)
KonugectBo yacos
Breaymu-
Ne HaumeHnoBanue pasnenos (tem) AyRuTOpHaz TOpI-}I]aﬂ
Bcero pabora
pabota
J 13 JIP CPC
1. Tema 1 Baeaenue 6 1 - 1 4
2. Tema 2 CymiecTBOBaHHE M €IMHCTBEHHOCTh PEIICHHUS 7 2 - 1 4
3. Tema 3 YpaBHEHUs ¢ BRIPOXKACHHBIM H C Pa3HOCTHBIM SIAPOM 8 1 - 2 5
4. Tema 4 NnTerpanbpHble HEpaBeHCTBA 6 2 - 1 3
5. Tema 5 3aBUCUMOCTB pelieHusI OT MapaMeTpoB. Y CTOWYMBOCTh 6 2 - 1 3
6. Tema 6 JlomyCTUMOCTh OTHOCHTEIIHHO OTiepaTopa 8 2 - 2 4
7. Tema 7 JIomycTHMOCTh OTHOCHTEIBHO YPaBHEHHS 9 3 - 2 4
8. Tema 8§ VYpaBHEHHS C pa3HOCTHBIM SIPOM 14 2 - 4 8
9. Tema 9 [IpunoxeHns HHTETPAIbHBIX YPaBHEHUH 5,8 1 - 2 2,8
HUTOI O no paszdenam oucyuniuivl 16 - 16 37,8
KonTtpons camocrosarensroit pabotsl (KCP) 2 - - - -
ITpomexyrounas arrecraims (MKP) 0.2 - - - -
OO0111ast TPYA0EMKOCTb 0 JUCIHUILUINHE 72 16 - 16 37,8

[Tpumeuanue: JI — nexuuu, 113 — npaktruueckue 3anstus / cemunapsl, JIP — nabopaTtopHsie 3aHs-

THS,

CPC — camocrosTenbHas paboTa CTyA€HTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLIHHBI
2.3.1 3aHaTHA JeKIHOHHOI0 THIIA

No HaumenoBanue pasnena Corneprxannie paszena (Tembl) ®dopma TeKy1ero
(Tembr) KOHTPOJIS
1. |Bsenenwue Ucropusa. YpaBuenuss Bosbreppa — MaTeMaTHuecKue MOJENH| Y CTHBIN
9BOJFOLIMOHHBIX POIIECCOB. orpoc
2. |CymecrBoBaHre W eOWH-|Pe3onmpBeHTa ypaBHEHHS. Teopema CYIIECTBOBAaHHMA U €IHH-|Y CTHBIN
CTBEHHOCTb PEIICHHS CTBEHHOCTH pemeHus. [IpodnemMbl TeOpHH eTMHCTBEHHOCTH.  |OTIPOC




YpaBHeHUSI C  BBIPOXK-
JIEHHBIM U C Pa3HOCTHBIM

dopmyna perieHns] ypaBHEHHUSI C BBIPOXKACHHBIM sApoM. Pe-
30JIbBEHTA YPAaBHEHHSI C Pa3HOCTHBIM SIAPOM.

IIpoBepka nmomarin-
HEero 3aJaHus, ycCT-

SIAPOM HBIH onpoc
4. |WHTerpanbHble HEpaBeH-|MeTONbI JOKa3aTeIbCTBA MHTETPAIBHBIX HEepaBeHCTB. OCHOB-|Y CTHBIM
CTBa HbIC JIMHEHbIE HEpaBeHeTBa. Jlemma beiuimana. onpoc
5. |3aBucumocth  pemenusi|HermpepbiBHAs 3aBUCHMOCTD PELIEHHUIT OT siipa U CBOOOJHOIO VerHbIi
OT TapaMmeTpoB. YCTOH-|wieHa. YCTOWYMBOCTh M ACUMIITOTHYECKAas  yCTOWYMBOCTH onpoc
YUBOCTD peuIeHU JMHEWHBIX YpaBHEHUN. Y CTOMYMBOCTD SIAPA.
6. |domyctumocts otHOCH-|(L)-cBoiicTBo. JJomyctumocts map (BC, BC), (Co, BC), (Ao,|IIpoBepka momari-
TeJIbHO oIepaTopa BC) oTHOCHTENBEHO JTMHEHHBIX ONEPaTOPOB. HEro 3a/laHust
7. |Homyctumocth oTHOCH-|[Jomyctumocts map mpoctpacTB (Co, Co), (Ao,Ao) oTHOCH-|Y CTHBIH
TEJIbHO YPaBHEHUs TeJIbHO JIMHEWHBIX ypaBHeHUH. Kpurepuu ycToH4HBOCTH siipa. [0Ipoc
8. |YpaBHeHus c pasHocT-|Kpurepuii ycroitunBocTH paszHocTHOTO siapa. [IpeodpasoBanue|[IpoBepka momari-
HBIM SIAPOM Jlanmaca. HETO 3aJ1aHust
9. |IIpwnoxenus uHTe-|3amaga Jupuxie, burapMoHn4ecKoe ypaBHeHHe. [IpiMeHenue N—_—
TpalbHBIX YPABHEHUN MHTETpajoB, aHAJOTMYHBIX NMoTeHIManaM. IIlpumeHeHne uHTe- ompoc

TpaJIbHBIX YPaBHEHUH K TEOpUH KOJIeOaHHH.

2.3.2 JlabopaTopHble 3aHATHS (MPaKTHYECKHe / ceMUHAPCKHe 3aHATHS/ JladopaTop-
Hble padoThI)
[Ipyn u3ydeHNHn AUCHUILIMHBI MOTYT MPUMEHSITHCS SJCKTPOHHOE 00ydeHUE, TUCTAHIIHOH-
HbIe 00pa3oBaTeabHbIe TeXHONIOTHU B cooTBeTcTBUU ¢ DI'OC BO.

Ne

HaumenoBanue pasacia

Temaruka 3aHATHI/PabOT

dopma TeKyIero

(Temb1) KOHTPOJIS
1. |Bsenmenwue Uctopus. YpaBHenuss Bonbreppa — MaTeMaTH4ecKue MOAEIH| Y CTHBIN
HBOJIIOLUOHHBIX ITPOLIECCOB. onpoc

2. |CymecTtBoBaHMe M enuH-|Pe3onbBeHTa ypaBHeHHs. Teopema cymiecTBoBaHHMSA M enuH-|[IpoBepka momari-
CTBEHHOCTb PELICHHUS CTBEHHOCTH pemeHus. [IpobieMbl TeOpHH eTMHCTBEHHOCTH.  |HETO 3aJaHus

3. |YpaBHeHHs cC BBEIpOX-|DopMyna pemieHnss ypaBHEHHUsS! C BBIPOXKAEHHBIM simpoM. Pe-(IIpoBepka momari-
JEHHBIM U C Pa3HOCTHBIM|30JIbBEHTA YPABHEHUS C PA3HOCTHBIM AIPOM. HETO 3aJaHus, KOH-
SITPOM TpOJbHAS paboTa

4. |HnTterpanbHble HepaBeH-|MeTOIbl AOKAa3aTENbCTBA WHTErPaNbHBIX HepaBeHCTB. OcHOB-|IIpoBepka momari-
CTBa HBIE JINHEIHbBIE HepaBeHCTBA. JleMMma bemnmMana. HETO 3a1aHUs

5. |3aBucumocTts  pemeHusi|HempepbiBHAsS 3aBUCHMOCTD pemIeHU OT siipa n cBoboxHoro|(IIposepka momari-
OT IapaMeTpOB. YCTOW-|wieHa. YCTOWYMBOCTb M ACHMIITOTHYECKas  YCTOWYMBOCTH|HETO 3aJaHus, yCT-
YUBOCTb peLIeHNH JMHEWHBIX YpaBHEHUN. Y CTOMYMBOCTD SIAPA. HBII1 onpoc

6. |domyctumocts otHOCH-|(L)-cBoiicTBo. JJomyctumocts map (BC, BC), (Co, BC), (Ao,|IIpoBepka momari-
TEJIBHO oIepaTopa BC) oTHOCHTENIBHO JTHHEHHBIX ONEPaTOPOB. HETO 3a/IaHus

7. |Homyctumocts otHOCH-|lomyctumocts map mpoctpanctB (Co, Co), (Ao,Ag) otHocu-|I[IpoBepka momari-
TEJIbHO YPaBHEHHUS TeJIbHO JIMHEHWHBIX ypaBHeHUH. Kpurepuu ycToH4MBOCTH sApa. [HETO 3aAaHus

8. |YpaBHeHus c¢ pasHocT-|Kpurepuil ycTOMYHMBOCTH pa3HOCTHOTO sijpa. [Ipeobpasopanuc|KonTponbpHas  pa-
HBIM SIIPOM Jlamnaca. Oota

9. |lIpunoxenus uHTe-|3anava Jupuxie, burapMoHnueckoe ypaBHeHue. [IpiuMeHenue

TpaJIbHBIX YPaBHEHUH

MHTErpajioB, aHAJIOTMYHBIX MOTeHnuanaM. [IpuMeHenne uHTe-
TpaJIbHBIX YPaBHEHUH K TEOpUH KOJIeOaHHH.

IIpoBepka momari-
HETo 3aJlaHusl

2.3.3 IlpumepHas
KypcoBbie paboTsl

TeMAaTHKa KYPCOBbIX padoT (IIPOEKTOB)
HE MPEyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHus1 AJIsl CAMOCTOATEIbHOH padoThl
00y4aomMXcs Mo JUCUUILINHE (MOTYJII0)

Buxg CPC

HUIO CAMOCTOSITEIBHON pabOoThI

HepequL y‘Ie6HO-MeTOI{I/I‘IeCKOFO 00eCeUeHUS UCITUIUIMHBI IT0 BBITIOJIHE-

ITpopaboTka yge6HOTO (TEO-
peTUYecKoro) MaTepuana

Mertoanueckue yka3aHus 110 BBITOJIHEHHUIO CAMOCTOSTEILHON paboThI 00Y-
qalomuxcs. Y TBepkaeHs! Ha 3acenanny CoBeTa (aKynbTeTa MaTeMaTHKH 1
komnbioTepHBIX Hayk @I'BOY BO «KyOI'Y». Ilpotokon Ne 5 ot 05 mas




2022 .

2 |BeInosHeHHe TOMaIIHUX 3a- |MeToan4ecKue ykasaHus 10 BBITIOJIHEHUIO CaMOCTOSTEIbHON paboThl 00y4a-
JaHuii (peleHuye 3a1a4) fomuxcs. YTBepsKaeHb! Ha 3acenannn CoBeTa (aKkynbTeTa MaTeMaTHKU U
komnbioTepHbIX Hayk @T'BOY BO «KyoI'Y». IIpotokon Ne 5 ot 05 mast 2022
T.

3 |[logroroBka K TeKymemy Meroauueckre yKa3aHus 110 BBITOJHEHUIO CAaMOCTOSTENILHOIM padoThl 00yya-
KOHTPOJTIO fomuxcs. YTBepskaeHb! Ha 3acenanny CoBeTa (aKynbTeTa MaTEMaTHKU U
kommbioTepHbIX Hayk @T'BOY BO «KyoI'Y». IIpotokon Ne 5 ot 05 mast 2022
T.

4  |IIpomexxyTo4Hast aTTecTalus |MeToquyecKre yKa3aHHs 110 BBIIOJHEHHIO CaMOCTOSATENEHOM paboThl 00y4va-
(3auer) IOIUXCA. YTBepKIeHb! Ha 3acenanuu CoBeTa (akyJbTeTa MaTeMaTHKU 1
komnbioTepHBIX Hayk @TBOY BO «Ky6I'V». IIpotokon Ne 5 ot 05 mas 2022
T.

Y4eOHO-MEeTOIMYECKHE MaTepualibl JUIsl CaAMOCTOSITETIbHOM Pa0OThI OOyYaIOLIMXCS W3
Yrciia UHBAJIMJIOB U JIUL C OFPaHUYEHHBIMHM BO3MOKHOCTAMHU 3710poBbs (OB3) npenocrasistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS MH(OOPMAIIH:

Jlist un ¢ HapyIIEeHUsIMU 3pEHUS:

— B I1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hpopMe 3IIEKTPOHHOT'O IOKYMEHTA,

— B (popme ayauodaiina,

— B IeyaTHOU opMe Ha si3bike bpaiins.

JUist U1 ¢ HApYIICHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

Jlnis a1 ¢ HapyIIEHUsIMH OTIOPHO-/BUTATENILHOTO amapara:

— B mieyaTHo hopme,

— B (hpopMe 3IIEKTPOHHOT'O IOKYMEHTA,

— B opme ayaunocaiina.

JlaHHBIN epeyeHb MOKET ObITh KOHKPETU3UPOBAaH B 3aBUCHUMOCTH OT KOHTHHI€HTa 00y-
YAFOIIUXCS.

3. O0pa3oBare/ibHbIE TEXHOJOTHH, IPUMEHsIEMbIe NPUA 0CBOEHHH JUCHUILUIUHBI (MO-
JLyJ1st)

B xoe u3ydeHuss AUCIUILINHBI IPEyCMOTPEHO HMCIIOIB30BAaHKE CICAYIONINX 00pa3oBa-
TEIbHBIX TEXHOJOTHUI: JIEKIINH, JTA00paTOPHBIE 3aHITHS, CAMOCTOSITENIbHAsA paboTa CTyIEHTOB.

[enp 1abopaTOPHBIX 3aHATUH — HAYYUTH CTYACHTA IPUMCHSITH IMOTYYCHHBIE Ha JICKITHSIX
TEOpEeTUYECKHe 3HaHMSI K PEIICHUIO U MCCIIeIOBaHUI0 KOHKPETHBIX 3a/1ad. B TeueHue cemectpa
MPOBOJIATCS KOHTPOJIbHBIE PA0OTHI /IJIsl TPOBEPKU YCBOCHUSI MaTepHalia CTyACHTaMu.

KoMmmeTeHTHOCTHBIN MOAX0A B paMKax MpernojaBaHUs AUCHUILIIMHBI pealn3yercs B HUC-
MOJIb30BAaHWU MHTEPAKTUBHBIX TEXHOJOTUN B COYETAaHUU C BHEAYAUTOPHOU pabOTOM.

NudopmanonHbie TEXHOIOTUN, TPUMEHSIEMbIE TTPU W3YYEHUU AUCIUIIUHBI UCTIOIbH30-
BaHHE WH(OPMAIMOHHBIX PECypPCOB, JOCTYIHBIX B HH(DOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON
cetu MHTEpHET.

AnanTuBHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUHN, IPUMEHSIEMBIC PU U3YYCHUN TUCIUTLTAHBI
— JUIS JIUI[ C OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 3/0pPOBbS MPEAYCMOTpPEHA OpraHHu3alus KOH-
CYJIbTAINI C UCTIOIB30BAHUEM DJIEKTPOHHOM MOYTHI.

Jlng nui ¢ orpaHUYeHHBIMH BO3MOXKHOCTSMHU 370POBbsI MPEyCMOTPEHA OpTraHU3alUs
KOHCYJIbTAIIUH C UCTIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

4. OneHO4YHbBIE CPeICTBA /5 TeKyIero KOHTPOJIsA YCIeBaeMOCTH U MPOMEeKYTOYHOI
aTrecTanuu

OrneHoYHBIE CpeACTBa MPEIHA3HAYCHBI Ui KOHTPOJISA M OIEHKH 00pa30BaTEeNbHBIX J0-
CTHKEHMM O0OydalolIuxcsi, OCBOMBLIMX HporpamMMmy Yy4eOHOW aucuuiuinHbel «MHTerpanbHble
YPaBHEHUS».



VY4eOHast AEATETBHOCTh MPOXOIUT B COOTBETCTBHH C TpadUKOM ydeOHOro Ipolecca.
[Tponiecc camocToATENbHOM paboOTHl KOHTPOIMPYETCS BO BpeMsl ayJIUTOPHBIX 3aHATHH M MHIU-
BUYaJIbHBIX KOHCYJIbTALIUM.

O1eHOUYHBIMU CPEJCTBAMHU AMCLUIUIMHBI ABJSIIOTCS CPEICTBA TEKYILEro KOHTPOs (KOJI-
JIOKBUYMBI, KOHTPOJIbHBIE pabOThI, a TAKXKE HA JIA0OPATOPHBIX 3aHATUSAX — OTBET y JOCKU U MPO-
BEpKa JOMAIIHUX 3a[aHuii) 1 UTOrOBas aTTecTalus (3a4er).

CprKTypa OLHCHOYHBIX CPEACTB NJIA TeKVlIIeﬁ H l'lpOMC)KyTO‘lHOi;I aTreCTaliumn

Ko n HammMenoBanne HanmMeHoBaHUE OLIEHOYHOrO CPEACTBA

Ne PesynbraTs! 00y4ueHus
WHAWKaTopa . [IpomexyTrounas
n/n (B cootBercTBHU C 11. 1.4) Texymwii KOHTPOIH
(B cooTBeTcTBUH C 1. 1.4) aTTecTalus
WUIIK-1.1 3maer ocHOB- | 3Haer Teopemy cymectBo- | KOHTponbHas pabora Nel no | Bompocs! Ha 3a-
HbIE TOHATHSA, HJAEH M | BaHUSI W €AUHCTBEHHOCTH | TEMC «Hnrerpancueie  ypas- | gere 1-4
1 | MeToxBl (byHIaMeHTanb- | pelleHus HHTerpagbHoro | HEHHUS M HEPABCHCTBA»
HBIX MAaTEMATHYCCKUX YpaBHCHUA Boaneppa;
JUCHUIUIMH JI1 pEIICHUA YMECT pe€ulaTb YpPaBHCHUA
0a30BBIX 33124 C Pa3TUYHBIMU SAPAMH
HIIK-1.3 HMmeeT HaBBIKK KontponpHast padora Ne2 mo | Bompocs! Ha 3a-
pelieHus MaTeMaTude- TeMe «YcrtohumBocTh. Jlomy- | uere 5-11

CKHX 3a/la4, COOTBET- | 3HaeT TeopeMbl 00 YCTOW- | CTUMOCTP Iap MPOCTPAHCTBY»
o | cTByrOIIHX KBaTU(UKA- | YUBOCTH M JIOMYCTHMOCTH
[[MH, BO3HHUKAMOUIMX MPH | COOTBETCTBYIOIIUX  Tap
MPOBEJCHUM HAyYHBIX M | MPOCTPAHCTB

NPUKITAIHBIX HCCIIEe0Ba-

HUI
HIIK-1.3 VmeeT HaBBIKK VYerwelii  onpoc  mo  TeMe | Bompoc Ha 3adere
pemieHus  MaTeMaTHde- «[IpunoxxeHnss MHTErpajbHbIX | 12

CKMX 3aJa4, COOTBET-
3 | cTBYMOmIMX KBaJTU(HKa-
MM, BO3HUKAIOUIUX TPH
NPOBEJCHUM HAay4YHBIX H
NPUKITAAHBIX HCCIIeN0Ba-
HUH

3HacT BOSMOXHBIC TIpH- ypaBHEHHI», IpOBEpKa 1/3

JIO)KEHUSI ~ UHTETPaJIbHBIX
ypaBHEHUM

TunoBbie KOHTPOJIBbHBIE 32JaHUS HJIN HHBIE MaTepPHaJIbl, He00X0AMMBbIE Il OLICHKH 3Ha-
HMii, YMEHUi1, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3yOIIHUX 3Tanbl popmu-
POBaHHUsI KOMIIETEHIIHI B Ipolecce 0CBOCHHUsI 00pa30BaTebHON MPOrPaMMbl

[IpumepHbIe 3a0aHu:

1. Haiitu ntepupoBaHHbIE s,ipa U PE30JIbBEHTY sApa

2
K(t,s):1+—t.

1+s°
2. Pemmuth ypaBHEHME

t
X(t) = [ex(s)ds +e'.
0
3. Pemuth ypaBHEHUE

x(t) = —j (t—s)x(s)ds +t.

4. OueHNTh pelIeHNe HEPaBEHCTBA

X(t) < jftsx(s)ds +tt.




5. OueHuTsb perieHne ypaBHEeHUs
t

x(t) = J'arctg(t +2s +12) cos?s x(s)ds + e' sine' .
0
6. Jonycrumel i1 iapsl (BC, BC), (Co, Co), (Ao, Ao) OTHOCUTEIBHO JIMHEHHOTO ONepaTopa

Kuo:j !
0

X(s)ds?
t2 +1 (s)

7. SIBnsieTcs MM ypaBHEHHE

x®)=[ [ ] e tx(s)ds + (1), 120
5 s+1

YCTOWYMBBIM (ACUMOTOTUYECKH YCTOUUUBBIM)?

8. HpI/I KaKuX 3HAaUCHUAX ITapaMETPOB AP0
k(t)=ae?, acR, f<0,

He ycToiunBo? KakoB BUJ| pe301bBEHTHI?

3ayeTHO-IK3aMeHANHMOHHbIE MATEPHAJIBI JUIsI MPOMEKYTOYHOI aTTecTanuu (3a4er/
IK3aMeH)
[TpumMepHBIe BOIPOCHI K 3a4eTYy:

8 cemecTp
1. Jluneitnoe uHTETpabHOE ypaBHEeHUE BoabTeppa. OCHOBHBIE TOHSITHS.

2. TeopeMa CymI€CTBOBAHUA U CAMHCTBCHHOCTH PCIICHUA JIMHEMHOTO YPaBHCHUSI.

W

. @opMyJia pelIeHUs] YpaBHEHMSI C BBIPOXKIEHHBIM SJIPOM.

. OneHka peleHnii THTErpaIbHBIX HEPABEHCTB.

. HenpepriBHast 3aBUCMMOCTD peLLIEHUI OT CBOOOIHOTO YJICHA.
. YCTONYMBOCTh PELICHUN YPaBHEHUS.

. Jomyctumocts maps! (X, BC) otHocuTensho Q .

. Homyctumocts napset (Co, Y) otHOCUTENBHO Q .

O 0 3 N L B~

. Homyctumocts napsl (Co, Co) OTHOCUTENHHO TUHEHHOTO ypaBHEHUSI.
10. JTomyctumocTs mapsl (X, X) OTHOCHTENILHO YpaBHCHHUS.

11. Kpurepuil ycToOMUMBOCTH Pa3HOCTHOTO S/Apa.

12. ITpunoxeHus: UHTErPAJIbHBIX YPAaBHEHUM.

TunoBsble 3a1a41, BBIHOCMMbIE HA 3a4eT
8 cemecTp
1. Pemuth ypaBHEHUE

t
X(t) = [costcossx(s)ds +te" .
0

2. Monyctumsbl u apsl (BC, BC), (Co, Co), (Ao, Ao) OTHOCUTEIHHO JIMHEHHOTO ornepaTopa

Kx(t) = j(t —s)e*'x(s)ds?



3. SIBnsieTcs U ypaBHEHUE
t
S
X(t) :j >x(s)ds + f(t), t>1,
1 t
YCTOWYMBBIM (ACUMITOTUYECKH YCTOUUUBBIM)?

Kpurtepuu onenuBanus pe3yjibTaToB 00y4eHHs

KpI/ITepI/II/I OLICHUBAHMUA I10 3a4UCTYy:
«3a4YTCHO»: CTYACHT PEryJIApHO IMOCCHIal 3aHATHUA; BBIIOJJHAI JOMAIIHUC pa60Tr,1; BJIaJ€CT
TCOPCTUUCCKUMU 3HAHWAMU [0 NAHHOMY pa3ncily; 3HACT MCTOAbI PCIICHHUA HWHTCIPAJIbHBIX
ypaBHeHI/Iﬁ C Pa3jiIMYHbIMU THIIAMHU AACP, AJOITYCKACT HEC3HAYNUTCIbHBIC OIIMOKYU B Xo4€ peuic-
HUA 3aa4; CTYACHT YMCCT IIPABUJILHO 0OBACHATH HSquHHLIﬁ MaTepuajl, HJJIIOCTPpUPYA €ro co-
OTBCTCTBYIOLIUMHU IIPpUMECPaAMH; HAITMCAJI KOHTPOJIbHBIC pa60Tm Ha IT0JIOKUTCIIBHBIC OLICHKH

«HE 3a4TEHO»: CTYJIeHT nponyctui Oosnee 60 % 3aHATHIL, HE BBIIOIHSII IOMalllHKUE paboThI, Ma-
Tepuas He YCBOEH WM YCBOGH YaCTUYHO, CTYJCHT 3aTPYyAHSAETCS NMPUBECTU MPUMEPHI IPU U3-
JIOKEHUHU U3YYEHHOI'0 MaTepuasa, UMEeT JIOBOJbHO OTPaHUYEHHBIN 00beM 3HAHUM MpOrpamm-
HOr0 MaTepHasla, Halucajl KOHTPOJIbHbBIE PAa0OThl HA HEYIOBJIETBOPUTEIbHBIC OLICHKH.

OHCHO‘IHBI@ cpeacTBa AJisl MHBAJIMJA0B U JIUI C OrPaHUYCHHBIMHA BO3MOXHOCTSAMHU 310PO-
Bbsl BBIOMPAIOTCS C yUETOM MX MHIUBUAYAIbHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpH H€O6XO)II/IMOCTI/I HHBaJIWJaM U JingaM C OIrpaHUYC€HHBIMHW BO3MOKHOCTAMHA 340pPO-
Bbsl IPEAOCTABIISAETCS JOMOJHUTEIBHOE BpeMs JUIsl TOATOTOBKHM OTBETA Ha SK3aMEHE;

— IIpU NIPOBEJICHUU MPOLIETyPbl OLIEHUBAHUSI PE3YJIbTaTOB 00YUEHUS MHBAIMJIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0pOBBs MPEAYCMATPUBAETCS UCIOIb30BaHUE TEXHUYECKUX
CpEacCTB, HeO6XO)II/IMBIX UM B CBA3H C UX UHIWBUAYAJIbHBIMU OCO6€HHOCT$IMI/I;

— IIpU HEOOXOAUMOCTH AJIsi 00YUaIOIIUXCS ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbS
W UHBAJIMIOB IIponcaypa OUCHHUBAHUSA PE3YyJIbTATOB O6y‘-IeHI/I$[ M0 AUCHUINIIMHE MOXET ITPOBO-
JIUTHCS B HECKOJIBKO ATAIlOB.

[Iponienypa oneHWBaHUs PE3yIbTATOB OOyYCHHS] MHBAIUAOB W JIUIl C OTPAaHUYECHHBIMHU
BO3MOXHOCTSIMH 3/I0POBbSl 110 TUCHUIUIMHE (MOJYJIIO) MpeayCcMaTpUBaeT MpeAoCTaBlIeHHE HH-
dopmaruu B popmax, aAanTHPOBAHHBIX K OTPAHUYEHUSAM UX 370POBbsI U BOCTIPUATHS HHPOpMa-
1014078

st muu ¢ HapyeHUsIMU 3pEHHS:

— B I1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT'O IOKYMEHTA.

Jlnst man ¢ HapyIeHUsIMH OITOPHO-ABUTATEIBHOTO AIIapaTa:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXKET ObITh KOHKPETHU3UPOBaH B 3aBUCUMOCTH OT KOHTUHIEHTa 00y-
YAFOIIUXCSL.

5. Ilepeyenb y4eOHOIM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOT U

5.1. YueOHas iuTeparypa
OcHoBHasi IMTEpaTypa:

10



1. BacwibeBa, A.b. IHTerpanbHbie ypaBHEHHS [ DICKTPOHHBIN pecypc] : yueb. / A.b. Bacu-
abeBa, H.A. Tuxonos. — DnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2009. — 160 c.
— Pexum noctyna: https://e.lanbook.com/book/42.

2. Tlerposckuii, N.I'. JIekiuu o Teopum HHTETPATIBHBIX YpaBHEHUH [DIIeKTpOHHBIN pecypc]
: yae6. — DirektpoH. gaH. — Mocksa : ®m3matiut, 2009. — 136 ¢. — Pexum mocryna:
https://e.lanbook.com/book/59553.

3. Bapcykoga, B.1O. (KyoI'Y).IIpakTiKy™M 1O JIMHEHHBIM HHTETPAILHBIM YPaBHEHUSM
Bonsteppa [Teker] / B. 1O. bapcykosa, 3. b. Lamtok, M. B. Ilantok. - Kpacuonap : [Ky-
OaHCKUil rocynapcTBeHHbI yHUBEpcHuTeT], 2008. - 24 ¢. - bubmuorp.: c. 24. - 50.00.

Jl1 ocBO€HUS JUCHMILIMHBI MHBAJIMJAMU U JIMIIAMU C OTPAHUUYEHHBIMU BO3MOKHOCTSAMHU
310pOBbsSl UMEIOTCSI M3JaHMsI B AJIEKTPOHHOM BHJIE€ B 3JEKTPOHHO-OMOIIMOTEUHBIX CHCTEMax
«Jlanoy u « BubauoKTyo».

JlonoTHUTEIbHASI JINTEpPaTypa:

1. Memukwuc, A.Jl. [Tpuknannas maremaTuka st MH>KeHepoB. CrienaibHbIe KypChl [ DIeKTPOH-
HbII pecypce] : yued. mocodue — DnekTpoH. 1aH. — Mocksa : @u3mariut, 2006. — 688 ¢. —
Pexxum noctyma: https://e.lanbook.com/book/48184.

2. Jluddepenmanbubie 1 HHTETPATbHBIE YPAaBHEHHS, BAPUAIMOHHOE HCUUCIICHNUE B TIPUMeE-
pax u 3a7a4ax [DneKTpoHHBIN pecypce] : yuel. mocodue / A.b. Bacunbea [u ap.]. —
OneKTpoH. 1aH. — Mocksa : ®uzmartnut, 2003. — 432 ¢. — Pexum gocryna:
https://e.lanbook.com/book/2358.

5.2. Ilepuoauyeckas Jureparypa

Vkazviearomes newammuvie nepuoouyeckue uzoanus uz «llepeuns neuammuvix nepuooute-
CKUX usz0auu, XPAHAUWUXCSL 8 ¢onoe Hayunou oubruomexu KyoI'V»
https://www.kubsu.ru/ru/node/15554, u/unu snekmponmnvie nepuoouueckue uz0anus, ¢ yKa3amu-
emM adpeca cauma 1eKMpOHHOU 8ePCUll HCYPHANA, U3 6a3 OAHHbIX, OOCMYN K KOMOPbIM UMeem
Kyol'y:

1. Ba3sl qaunbix komnanuu «ct Bero» http://dlib.eastview.com

2. Dnexrponnas oubnmrmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchl, B TOM 4YHCJIe COBPeMEHHbIE NMpodeccnoHaIbHbIe 6a3bl JaH-
HBIX 1 HHGOPMALMOHHBIE CNIPABOYHbIE CHCTEMbI
y1eKTPOHHO-0UbIMoTeuHbIe cucTeMbl (IBC):
DBC «FOPAUT» https://urait.ru/
DBC « YHUBEPCUTETCKA 51 BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
9BbC «ZNANIUM.COM» www.znanium.com
OBC «JIAHDBb» https://e.lanbook.com

agkrwbdE

IIpodeccuonanbHbie 0a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snekrponHnas 6udaunoreka (HOB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIIMX 3alIaJHBIX HAYYHBIX )KypHaJIOB Ha Poccuiickoi
mardopme HayuHbIX xypHanoB HOMKOH http://archive.neicon.ru
7. HaumonanpHas 3JeKTpoHHas OuOanoTeka (AOCTyn K DJIEKTPOHHOW OMOIHOTEeKe Juc-
cepranuii Poccuiickoit rocyaapcrsennoit ounbnmorexu (PI'B) https://rusneb.ru/
8. Ipesunentckas 6ubauoreka um. b.H. Enprna https://www.prlib.ru/

akr~win k=
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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/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/

9. DnekrponHas koymekus 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. YuuBepcurerckas uHpopmanuonHas cucrema POCCUS http://uisrussia.msu.ru

HNudopmanuoHHble CIPABOYHBIE CHCTEMBI:
1. Konrcynprant [Tnroc - cipaBo4Hasi mpaBoBasi cucTeMa (JOCTYII IO JIOKAJIBHOH CeTH C
KOMIIBIOTEPOB OMOITHUOTEKH )

Pecypcol cBOOOAHOTO f0CTYHA:

1. AMepuKaHCKas NaTeHTHas 0a3a ITaHHbBIX http://www.uspto.gov/patft/

2. Tlonnble TekcThI KaHAICKUX aucceprarmii http://www.nlc-bnc.ca/thesescanada/

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

4. MuHHUCTEpPCTBO HayKu U BeIciiero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil moptan "Poccuiickoe oopazosanue” http://www.edu.ru/;

6. Hudopmanmonnas cucrema "EamHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomiekius nudpoBeIx 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

8. denepasibHbIN LIEHTP UH(POPMALIMOHHO-00pa30BaTENIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoext I'ocynapcTBeHHOro HHCTUTYTa pycckoro si3bika uMeHu A.C. Ilymkuna "O0-
paszoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMaMOHHBIH mopTan "Pycckwuii si3pik" http://gramota.ru/;

11. Cny:xba TeMaTHYECKUX TOJIKOBBIX ciioBapeii http://www.glossary.ru/;

12. CnoBapu u >HIMKIONeMu http://dic.academic.ru/;

13. O6pazoBarenbHblii moptan "Yueda" http://www.ucheba.com/;

14. 3axononpoekt "OO0 oOpazoBanuu B Poccuiickoit denepannn". Bornpock! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/bHbIC H HH(POPMAILIMOHHBIE pecypChl

KyoI'Y:

1. Cpena MoayabHOTO AUHAMHUECKOro oOyueHus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4eOHO-METOAMYECKHUX KOMILJIEKCOB, IyOJIMKaIUi U KOoHpe-
pennwmii http://mschool.kubsu.ru/

3. bubnuorteka MHPOPMAIIMOHHBIX pecypcoB Kadenapsl HH(OPMALMOHHBIX 00pa3oBa-
TeNBHBIX TexHosoruit http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHnToB KyoI'Y _http://docspace.kubsu.ru/

5. DnexkTpoHHble 00pa30BaTelIbHBIE pecypchl Kadeapbl MHOOPMAIMOHHBIX CHCTEM U
TexHojoruii B oOpazoBanuu KyOI'Y u HayuHo-mertogmueckoro »xypHana "LIKOJIBHBIE
I'OAbI" http://icdau.kubsu.ru/
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https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

6. MeToauyeckne yka3zaHusi [Jsi 00y4alOIIMXCS MO0 OCBOEHHI0 JAMCHUILIHHBI
(Mmonxy.Jist)

ITo kypcy mpeaycMOTpPEeHO TPOBEICHHWE JIEKIMOHHBIX 3aHATHH, HAa KOTOPBIX JaeTcs
OCHOBHOH CHCTEMAaTH3UPOBAHHBIA MaTepuai, JTabOpaTOpHBIX 3aHATHH, B XO0J€ KOTOPBIX
CTYJCHTAaMH TPHOOPETAIOTCS W 3aKPEIUIIOTCS OCHOBHBIC TPAKTHYECKUE HABBIKUA DPEHICHHUS
pa3IMYHBIX 33724, B TOM YHUCJIEe C IPUMEHEHUEM MOTYYCHHBIX TEOPETUUECKUX 3HAHUM.

BaxxHeimmM sTarmom Kypca SBIISIETCS CaMOCTOATeNbHas padoTa mo aucuumuinHe. Camo-
CTOsITeNIbHAs paboTa CTYJIEHTOB SIBIISIETCS HEOTHEMJIEMOM YacThIO Mpolecca NoAroToBku. [lox
CaMOCTOSITEIILHON pab0TON MOHUMAETCS YacTh Y4EOHOH TUTaHUPYEeMO# pabOoThI, KOTOPAsl BBIMIOJ-
HSIETCS MO 3aJ]aHHI0 U MPH METOJAMYECKOM PYKOBOJICTBE MpernoiaBareis, HO 0e3 ero Hemocpe-
CTBEHHOTO y4acCTHs.

CamocrosTenbHass paboTa HampaBlieHa Ha YCBOGHHE CHCTEMbl Hay4dHbIX M Mpodeccuo-
HAJIBHBIX 3HAHUHU, (OPMHUPOBAHUS YMEHUIN U HABBIKOB, IPUOOPETEHHUE OMBITA CAMOCTOSATEIHHON
TBOpueckoil aesrensHocTU. CPC momoraer ¢opmMupoBaTh KyJIbTYPY MBIIUICHUS CTYIEHTOB,
pacIpsATh MO3HABATEIBHYIO ACATEIbHOCTb.

Bunel camocTosTenbHOM paboThI O Kypey:

a) no yenam: MOATOTOBKA K JICKIUAM, K Ja0OPATOPHBIM 3aHATHAM, K KOHTPOJIBHBIM pado-
TaM, K KOJJIOKBUYMY.

0) no xapakmepy paéompl: V3y4eHUE JUTEPATYPHl, KOHCIEKTA JIEKIUNA; TIOUCK JTUTEpaTy-
pbl B OMOIMOTEKE; KOHCTIEKTUPOBAaHUE PEKOMEHIYEMOH Ul CAaMOCTOSITENIbHOTO U3yUeHHUs Hay4-
HOM JINTEpaTyphl; PELICHUE 3a/1a4.

TemaTtnueckoe MIaHUPOBAHUE CAMOCTOSITENILHON PaObOThI CTYIEHTOB.

Ne HanmenoBanue Copeprxkanue paszuena (TeMbl) Bun pabotsr
pasnena (TemMbl)
1 Ucropusa. YpaBuenus BombTeppa - marematuue- | [Towck HeoOXoaumoi MH-
CKHE MOJIENU HBOJIOLMOHHBIX mporeccoB. [loctpoe- | popmanuu (cM. criucok
Baenenue HUE MaTEeMaTH4YEeCKUX MOJEICH. JIUTEPATYPBbI).

2 CymiectBoBaHue IMouck HeoOXOMUMON UH-
U €IUHCTBEH- Teopema cymiecTBOBaHUsI M €AMHCTBEHHOCTH pelie- | popmanuu. M3ydeHue
HOCTb PEUICHUs Hust. [IpoGsieMbl TeOpUH eAMHCTBEHHOCTH. JIEKIIMOHHOT'O MaTepuaa.

3 Jluneiinsle ypaB- | @opMyna peuieHus] ypaBHEHUs C BBIpOXJIeHHBIM | [lonck HeoOX0nUMOi MH-
HEHUs sapoM. Pe3onbBeHTa ypaBHEHHS C Pa3HOCTHBIM si1- | ¢opmanuu. M3ydenue
Bonbreppa ¢ poM. JIEKIIUOHHOTO MaTepHana.
BBIPOXKJCHHBIM U Koncnexruposanue. Iog-
Pa3HOCTHBIM TOTOBKA K KOHTPOJIHOH
SATPOM paborte.

4 HurerpanbHbie WnTerpanpaple HepaBeHCTBAa. MeTo sl fokazaTenb- | [lonck HeoOXoauMoit nH-
HEpaBCHCTBA CTBa MHTETPAIBbHBIX HEPABEHCTB. Vcnonp3oBanne ¢dopmarn. Mzyuenne

HMHTETPAIbHBIX HEPABEHCTB. JIEKITMOHHOT'O MaTepHaa.

5 3aBHUCUMOCTH HemnpepbiBHas 3aBUCUMOCTD PELICHUN OT s1Apa U [Touck HeoOxonuMON MH-
peueHus CBOOOIHOTO WicHA. Y CTOMYMBOCTh M aCUMIITOTHYC- | (popmanuu. V3ydenue
OT IapaMeTPOB. CKasl yCTOMYMBOCTb PELICHUM JUHENHBIX ypaBHE- JIEKIIMOHHOT'O MaTepuaa.
YcToituuBOCTH Huil. YcToiuuBoCTS spa. KoncnekrupoBanue.

6 JomyctumocTs Honyctumocts nap (BC, BC), (Co, BC), (Ao, BC) [onck HeoOXoqMMOM MH-
nap MpOCTPAHCTB | OTHOCHUTENIBHO JMHEHHBIX ONEepPaToOpOB. ¢dopmaryn. Nzyuenne
OTHOCUTEJIBHO TEOPETUYECKOr0 MaTepua-
OIEepPaToOpOB .

7 HomyctumocTs JonyctumocTs nap TpOCTPAHCTB (Ce, Co), (Ao, Ao) TToMCK HEOGXOTMMOIT HH-
nap NpOCTPAHCTB | OTHOCHUTENBHO JMHEHHBIX ypaBHEHUN. Kputepun
OTHOCHUTEJIBHO YCTOWYUBOCTH SApA. popmau. Usysenue

. JEKIMOHHOTO MaTepHana.
ypaBHEHHUH

8 YpaBHEHUS C Kpurepuii ycroitunBoctu pasHocTHOro sapa. Ipe- TIOArOTOBKA K KOHTOTb-
Pa3HOCTHBIM obpazoBanue Jlamnaca. HO# pacoTe.

AOpOM

9 IIpunoxxenus [IpumeHeHne HHTETPAIOB, aHATIOTUYHBIX MOTeHIMa- | [Torck HeoOXoaAMMOH MH-
WHTETPaIbHBIX naM. [IpuMeHeHe MHTETPabHBIX YPABHEHNH K ¢dopmanuu. M3zydenue
YPaBHEHUH TeopHuH KojeOaHuH. JICKITMOHHOTO MaTepuasa.
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B ocBoenun JAUCHUIUIMHBI MHBAJIMJAMH W JIMOAMU C OTPaHUMYCHHBIMU BO3MOXKXHOCTIAMU
300POBbA OOoNBIIIOE 3HAYEHHE HMEET HHAWBHUYaJIbHAA yLIe6H8.5I pa60Ta (KOHCYJ'IBT&LII/II/I) —

JOMOJIHUTCIIBHOC Pa3bsACHCHUC y‘IC6HOFO Marcpuaia.
I/IH,Z[I/IBI/I,I[yaJ'ILHBIe KOHCYyJIbTallU 110 NTPCIAMETY ABJISIFOTCA  BaKHbBIM q)aKTOpOM,

CHOCO6CTBYIOHH/IM HHIUWBHUYyaJTU3alluu 06y‘I€HI/I$I MU YCTAHOBJICHHUIO BOCIIMTATCIIBHOI'O KOHTAKTa
MCXKAY IMpernoJaBarciiecM H O6y‘laIOH_[I/IMC$I WHBAJIMAOM WA JIMOOM C OI'PaHUYCHHBIMU

BO3MOXHOCTSAMHU 310POBbA.

7. MaTepnajbHO-TeXHHYECKOe o0ecnedyeHne Mo JUCIHUILInEE (MOAYJII0)

HanmeHoBanue crienuanbHBIX MO-
MeEIEHHUI

OCHaIIEHHOCThH CIENHAILHBIX O~
MEILEHUI

HepequL JIMOECH3UOHHOT'O IIPO-
I'paMMHOT'O obecreueHus

Y4eOHbIC ayTUTOPHUU IS IPOBEIC-
HHS 3aHSATHH JIEKIIMOHHOTO THIIA

Mebenb: yaebHas MeOenb
TexHu4ecKue CpeiCTBa O0YUCHHUS:
JKpaH, MIPOEKTOP, KOMITBIO-
Tep/HOYTOYK

[IporpaMMbl sl TEMOHCTpAIUU |
co3nanus npesentanuit («Microsoft
Power Pointy).

Y4eOHble ayIUTOPHUA IS TIPOBEIe-
HUS 1a00paTOPHBIX 3aHATHH

Mebenb: yaebnas mebenb
TexHnnueckue cpencTsa 00y4eHU:
9KpaH, MIPOEKTOP, KOMIIBIO-
Tep/HOYTOYK

O6opynoBaHue:

IIporpaMmbl [jis I€MOHCTPALUU M
cozmanus mpeseHTtanuit («Microsoft
Power Pointy).

Y4eOHble ayIUTOPUU AT IPOBEae-
HUS TPYNNOBBIX (MHIWBUIYab-
HBIX) KOHCYJIbTalul

Aynutopus, (kabuner) 314H

Y4eOHbIe ayIUTOPUM AT TEKyIle-
TO KOHTPOJs, TPOMEXYTOUYHOM
aTTecTaluy

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

Jng camocTosiTenbHOM

paboThl 00yUarOIUXCs MPEAYCMOTPEHBI TTOMEIICHHSI, YKOMILIEK-
TOBaHHBIE CIEIUATU3UPOBAHHON MeOEbI0, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTu «VHTepHeT» u obecrneueHneM JO0CTyMa B 3IEKTPOHHYIO0 HH()OP-
MaIllMOHHO-00Pa30BaTEIBHYIO CPETy YHHBEPCHUTETA.

HaumenoBanue nomemieHui ass
CaMOCTOATENLHOM padoThl 00yya-

OcHallleHHOCTh IOMEILEeHUH 11s
CaMOCTOATENLHOM paboThI 00y4a-

Hepel{eHL JIMOECH3UOHHOTO IPO-
T'paMMHOT'O obecrneueHus

IOIIMXCS FOLIHMXCS
[Momemenne st camocrosTeNbHON | Mebenb: yueOHas Mmebenb OnekTpoHHas OWOMMOTEYHAsT CH-
paboTsl o0y4aromuxcs (YUTanpHbI | KOMIUIeKT — crenuani3upoBaHHOW | cTema eLIBRARY.RU
3an HayaHo#i OnbnmmoTexn) MeOenn: KOMIBIOTEPHBIE CTOJIBI (http://www.elibrary.ru)/
Ob6opynoBanue: KOMIBIOTEpPHAS
TEXHHKa C ITOJIKIIOYEHHeM K HH-
(hopmarmoHHO-

KOMMYHMKalMOHHOHN cetn «MHTep-
HET» U JOCTYIIOM B DJIEKTPOHHYIO

uH(popMannoHHoO-
o0pa3oBaTenbHyl0 cpely oOpa3oBa-
TENBHOM OpraHM3ally, BeO-

KaMepbl, KOMMYHHUKAIMOHHOE 000-
pynoBaHue, oOecreyuBaromiee Jo-
CTYIl K CETH WHTEPHET (MPOBOIHOE
COeIMHEHUE U OECIpPOBOJHOE CO-
enuHenue 1o rexuoaorud Wi-Fi)

TTomemnienue st caMOCTOSATEIBLHOM
pabotsl oOyuarornuxcst (aym. 314H)

Mebenn: yaebnas mebenb
Kommnekr  crnenmanu3mpoBaHHOM
MebemH: KOMITbIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAs
TEXHUKa C TOAKIIOYEHHEM K HWH-
(dhopMarroHHO-
KOMMYHMKalMOHHON cetu «HHTep-
HET» U JOCTYNOM B 3JIEKTPOHHYIO

MH)OPMAIMOHHO-
obpa3oBaTenbHyl0 cpelly o0pa3oBa-
TEJILHOM OpraHM3alNH, BeO-

ITporpamMmbl [jiss I€MOHCTPALUH |
cozmanus mpeseHTtanuit («Microsoft
Power Pointy).
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http://www.elibrary.ru)/

KaMephbl, KOMMYHUKAL[MOHHOE 000-
pynoBaHue, 00ecIeynBaroIiee 10-
CTYI K CETH MHTEPHET (IPOBOJHOE
COeIMHEHnEe M OECIpOBOIHOE CO-
enunenune o rexxHomoruu Wi-Fi)
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