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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)
1.1 llean ocBOeHUS TUCHHUILIHHDBI
Ilemn ocBOCHHS AUCIUIUIMHBI ONpeaesieHbl GeaepalbHBIM TOCYAapCTBEHHBIM CTaHIap-
TOM BBICIIETO 00pa30oBaHUs MO HAMPABICHHUIO MOATOTOBKU «DyHIaMEHTAIbHBIE MaTEMaTHKA H
MEXaHUKa», B paMKax KOTOPOH MPEno1aeTcs TUCIUTLINHA.
[enstMu OCBOCHHMSI TUCITUTUTHHEI «JlOTTOIHUTENbHBIE TTIaBbI (DYHKIIMOHAIBHOTO aHATN32)
SIBJISTFOTCS.
1. dopmupoBaHuE y CTYACHTOB MPEACTABICHHUIA O MOHATHAX HHTETPAILHBIX YpaBHEHUN
Y CUCTEM MHTETPAJIbHBIX YPAaBHEHUM U METOaX UX PEIICHHUS;
2. (dopMupoBaHHE MaTeMaTHYECKOU KYJIbTYpPbI, CIOCOOHOCTEH K aITOPUTMUYECKOMY H
JIOTUYECKOMY MBIIIJICHUIO;
dbopMUPOBaHKE U PA3BUTHE TUIHOCTH CTY/ICHTOB,
4. oBjaJcHUE COBPEMEHHBIM aIlllapaTOM HWHTETPAJIbHBIX YPAaBHCHHH IS JadbHEHIIIETO
WCIIOJIb30BaHUs B IPYTUX OOJIACTAX MAaTEMATHUECKOTO 3HAHUS U JIUCIUTUIMHAX eCTe-
CTBEHHOHAYYHOT'O COJICP>KaHHMS.

w

1.2 3agaun IUCOUILTAHBI

3ajayamMu U3y4eHUS TUCLUUIUINHBI SBIISIOTCS:

1. nonydeHue cTyleHTaMH OCHOBHBIX TEOPETHYECKUX 3HaHUH (TEOpeMbl CyIIecTBOBA-
HUSL M €IMHCTBEHHOCTU, TEOPETUYECKUE OCHOBBI METOJIOB PELICHUS] MHTErPalbHBIX
YPaBHEHUIl C pa3INuHBIMU TUIIAMH SI/IED);

2. (dopMupoBaHHE TpEACTABICHUS 00 OCHOBHBIX MHTETPAIBHBIX YPABHEHHUSAX C Pa3iIuy-
HBIMHU THUIIAMH SJI€p U METOJIaX UX PELICHHUS;

3. BbIpabOTaTh YMEHUS U HABBIKU MCCIICIOBAHUS U PEIICHUS WHTETPAJIHHBIX YPaBHEHHIA,
CHCTEM JIMHEHHBIX UHTErPAJIbHBIX YPABHEHU,

4. mpuoOpeTeHHe NMPAKTUYECKUX HABBIKOB PAaOOTHI C MOHATHSIMH U OOBEKTaMHU Kypca
UHTErpalbHbIX YPaBHEHUH;

5. HayuduTh NPUMEHSTh MHTETPAJbHBbIE YPAaBHEHUS K PELICHUIO PA3JIMYHBIX MPUKIIAJ-
HBIX 3aJa4 (pU3HUECKUX, TeOMETPUUYECKHX).

1.3 MecTo AucuuIuinHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTeJIbHOM MPOrpaMMbl

JucuunnuHa «/lononHurenbHble TTIaBbl PYHKIIMOHAIBHOTO aHAIM3a» OTHOCHUTCS K 00s-
3arenbHOM yactu broka 1 "{ucuunnuasl (Moxynu)" yaeOHoro miaaHa. B coorBercTBUU ¢ pabo-
YiM y4eOHBIM TUTAHOM JUCIMITIMHA H3ydaeTcs Ha 4 kypce (8 cemecTp) mo ouHO# Gopme 0Oyue-
HUs. By npoMexyTo4HOM aTTecTaluu: YK3aMeH.

Mecto Kypca B mpoeccHOHaIbHON MOJATOTOBKE OIMPENEISeTCs] POJIbI0 MHTErPabHBIX
ypaBHeHUU B (OPMHUPOBAHUHU BBHICOKOKBATH(DHIIMPOBAHHOTO CHEIMAIUCTa MO HAMPABICHUIO
«DyH/1aMeHTaJIbHbIE MaTEeMAaTHKa U MEXaHHUKa.

JIis yCHemHOTo OCBOEHHUS TUCIHIUIMHBI OOYyYaromuiicss JOJDKEH BJaJeTh 3HAHUSMH,
YMEHMSIMH M HaBBIKAMM 1O MPOrpaMMe JUCHUIUIMH «MareMaTudeckuil aHanus», «Anredpa» u
«AHanmuTH4ecKas reomeTpus», «uddepeHunansasie ypaBHeHus». JlaHHAS TUCHUTUTHHA SIBJISI-
€TCsl OCHOBOIIOJIAraronie uisi JanbHEeWIero u3y4yeHus: AUCUUIUINH BbICIIEH MaTeMaTUKU U Me-
XaHUKH.

1.4 IlepeyeHb MIAHMPYEMBbIX Pe3yJabTATOB 00y4eHHUSs MO JMCHMILIMHE (MOLYJII0), CO-
OTHECCHHBIX C IINIAHUPYEMBIMHU peE3yJibTaTaMU OCBOCHUSA Oﬁpa30BaTeﬂbHOﬁ MporpaMmmal

W3yuenune naHHOW ydyeOHOM NUCHMIUIMHBI HANpaBlieHO Ha (hopMUpOBaHHE Yy 0Oydaro-
MUXCA CICAYIOIHNX KOMHGTGHHI/IfIZ

PesynbTarel 00yueHus IO JUCTIMILTHHE
(3HaeT, ymeeT, BlajieeT (HABBIKM W/UITH OIIBIT S TEIbHO-
CTH))

KO)I 1 HAMMCHOBAHUC I/IHJII/IKaTopa* JOCTHXCHUA
KOMIICTCHIIMHN

ITK-1 CnocoGeH ¢popMyIHpoBaTh U pelIaTh aKTyaJbHBIE U 3HAYMMBIC 33/1a4H (QYHIAMEHTAIHHON M MPUKIIaIHON
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: CYILECTBOBAHUS M €IMHCTBEHHOCTU pellle-
HUSl MHTETPaJbHOTO ypaBHEeHHs BombTeppa; 06 ycToiuuBo-
CTH U IOIYCTHUMOCTHU COOTBETCTBYIOIIUX Nap MPOCTPAHCTB

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

Brnanmeer HaBbIKaMH HEOOXOIWMBIX TEXHHYECKHX IpeoOpa-
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 IPHUKIAIHBIX HCCIeNO-
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 HCCJIICAOBATH
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 3a7a4d (QyHIAMEHTAIbHON W TPH-
KJIaTHOW MaTeMaTHKH

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

VYmeer BBIACIATH U UCCICA0BATE OCHOBHEIC 0OBEKTHI B OT-
,Z[eJ'IBHOﬁ HpeZ[MeTHOI\/’I 00J1aCTH MaTeEMaTHYECKOIO 3HAHUS

Bnaz[eeT HaBbIKaMH H606X0,HI/IMLIX TEXHUYCCKUX r[peo6pa-
30BaHI/II>‘I; CTaHAAapTHBIMU W HCCTAHAAPTHBIMU MpHUCMaAMU
PELICHUA HCCICA0BATEIBCKUX 3a7a4, HaBbIKAMU IIOMCKa U
Hepepa60TKI/I HeO6XO,HI/IMOFO TCOPETUYCCKOI0 Marcpuaia
13 pa3JIMIYHbIX NCTOYHUKOB

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

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

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

Bnaz[eeT HaBbIKaMHU IIOMCKa U Hepepa60T1<H H606XOZ[I/IMOFO
TCOPETUYCCKOro MaTcpurajia 13 pasjindHbIX HICTOYHUKOB

OIIK-1 CriocobeH HaxoAuTh, (HOPMYJIMPOBATh U PEIIATh aKTyaJIbHBIE U 3HAYMMBbIE TIPOOJIeMbl yHJaMEHTaIBLHON

MaTCMaTHUKHU U MCXaHUKH

NOIIK-1.1 3Haer akTyaibHbIE M 3HAYUMBIC TPO-
65eMbl GyHIaMEHTAIBHOW MaTEMaTHKH

3HaeT BO3MOXKHBIE C(epbl NPUIOKEHUH HU3yYeHHBIX B TEO-
PUM MHTETPalbHBIX ypaBHEHUII OOBEKTOB M MX OCHOBHBIX
CBOICTB

VYMeeT MaTeMaTUUECKHU KOPPEKTHO CTaBUTh U HCCJIIEAOBATH
3a/1a41, BOBHUKAIOIIHNC B ITPUJIOKCHHUAX

Brnaneer HaBbIKaMM HEOOXOAMMBIX TEXHMYECKMX HpeoOpa-
30BaHUI; CTaHAAPTHHIMM W HECTAHIAPTHBIMU IpHEMaMu
pELICHUsT MCCIIEA0BAaTEIbCKUX 3ajad; HaBbIKAMH IOWCKa
HYXHOH MH(OpMaLUH

HOIIK-1.2 OcymiecTBisieT BBIOOP METOIOB pe-
IICHUS 3a/1a4 (YHIaMCHTAIBHON MAaTeMaTHKU

3HaeT OCHOBHBIC MOHATHS, CBOMCTBA M3y4aeMbIX OOBEKTOB,
B3aMMOCBSI3M MEXJy HUMH; IOCTAHOBKM OCHOBHBIX 3ajad,
CTPYKTYPY (OPMYIMPOBKH U TOKA3aTEIbCTBA YTBEPIKICHUI

YMeeT BBIIEIATh U UCCICAOBATh OCHOBHBIE OOBEKTHI B OT-
JIEITbHON TIPEJIMETHON 00J1aCTH MAaTEMATHIECKOTO 3HAHUS

Brnaneer HaBbIKaMH TOMCKA M IEPepabOTKH HEOOXOIMMOTO
TEOPETHIECKOTO MaTepraia U3 pa3INIHBIX HCTOYHUKOB

NOIIK-1.3 Bnageer HaBblkamu (OpMaU3aluu
aKTyaJbHBIX 3a7a4d (QyHAaMEHTAJIHHOH MaTema-
THKA ¥ TPUMEHEHHS NOIXOJAIMIMX METOJOB HX

3HaeT BO3MOJKHBIE C(epbl NPUWIOKEHUH HU3yYeHHBIX B TE€O-
pUM WHTETPAIbHBIX ypaBHEHUII OOBEKTOB M MX OCHOBHBIX
CBOICTB




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

KOMIICTCHIIMH

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

pelieHus

YMeeT MaTeMaTUYECKHU KOPPEKTHO CTaBUTb U HCCJIICAOBATH
3aJa41, BOBHUKAIOIIHNC B IMPUJIOKCHHUAX

Brnaneer HaBbIKaMM HEOOXOAMMBIX TEXHHYECKMX Hpeodpa-
30BaHU; CTaHAAPTHHIMM W HECTAHIAPTHBIMU IpHEMaMu
pELICHUsT HMCCIIEA0BATENLCKUX 3a7ad; HaBbIKAMH MOHCKa
HY)XKHOH HH(popMaImm

PesynpraThl 00yueHMs 110 AUCLUILIMHE JOCTUTAIOTCSA B paMKaX OCYIIECTBICHUS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSITEIbHOW pPabOThl 00YYaOLINXCSl B COOTBETCTBUHU C YTBEPKICHHBIM

y‘Ie6HBIM IIJIaHOM.

WNHaukaTtopsl JOCTHXKEHHUST KOMIIETEHIMA CUUTAIOTCS C(POPMHUPOBAHHBIMU TIPU JTOCTHKE-

HHUH COOTBCTCTBYIOIIUX UM PE3YJIbTATOB O6y‘leHI/I${.

2. CTpyKTYypa U cojiep:KaHHe U CIHUIIHHbI
2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHUILIMHBI 10 BHAaM padoT

OO6r1iast TpyI0EMKOCTh JUCIMIUIMHBI COCTaBIsAeT 4 3aueTHbIX eauuuibl (144 gaca), ux

pacupCcacJICHUC 110 BUJaM pa60T MNpcaACTaBJICHO B Ta6J'II/II_Ie

Buner padot Bcero Dopma 00yueHHs
4acoB OYHas
7 8
ceMecTp ceMecTp
(Jacern) (Jacern)
KonTakTHasi padoTa, B TOM 4ncje:
AyauTopHble 3aHATHS (BCero): 48 - 48
3aHATHSA JIEKIIMOHHOTO THIIA 16 - 16
nmabopaTOpHBIE 3aHATH 32 - 32
MPaKTUIECKHE 3aHATHS - - -
CEMHUHAPCKHE 3aHATHS - - -
HNnas koHTaKTHAas padora:
KonTpons camocTosTebHOM paboThl 14 ) 14
(KCP), KPII
IIpomexxyrounas arrecranus (MKP) 0,3 - 0,3
CamocrosiTejibHasi padoTa, B TOM YHC- 46 46
Je:
Kypcogas pabdora/mpoext (KP/KII) (mox-
TOTOBKA) i i i
Kontposnsnas pabora 15 - 15
PacuérHo-rpaduueckas padora (PI'P)
(moaroToBka) j i i
Pedepar/acce (moarotoska) - - -
CamocTosITeIbHOE  M3YyYeHHE pa3zieioB,
CaMOIIOTOTOBKa (TIpopaboTKa U MOBTOpE-
HHeE JIEKI[HIOHHOTO Marepuaia 1 Marepuaia 2 i 26
y4eOHUKOB M Y4eOHBIX TOCOOWIA, TIOATO-
TOBKa K JIAOOPATOPHBIM M HPAKTHYECKUM
3aHATHUSIM, KOJJIOKBUYMaMm H T.J1.)
IToaroroBka K TeKymeMy KOHTPOIIIO 5 - 5
Kontpoas: 35,7 35,7
IToaroToBka K 9K3aMeHYy: 35,7
Oomas Tpygoem- gac. 144 144
KOCTh B TOM YHCJe KOH- 62.3 ) 62,3
TakTHasi padora
3a4. e/l 4 = 4

2.2 Coaep:xanue JTUCUUIIMHBI

Pacrnipenenennie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILITUHBL.
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Pasnensr (TeMbl) IUCHUIUIMHBI, n3ydaeMmbie B 8 cemectpe (4 kypce) (ounas ¢popma o0y-

YEHMUS)
KonnuectBo 9acos
A Breaynu-
Ne HammenoBanwme paznenos (Tem) y/utropHas TOpHast
Bcero pabota
pabora
JI 113 JIP CPC
1. Tema 1 Benenue 7 1 - 2 4
2. Tema 2 CyniecTBOBaHUE M €UHCTBEHHOCTD PEIICHUS 8 2 - 2 4
3. Tema 3 YpaBHeHUs ¢ BBIPOXKIEHHBIM U C Pa3HOCTHBIM SIIPOM 10 1 - 4 5
4. Tema 4 nTerpansHble HEpaBEHCTBA 9 2 - 2 5
5. Tema 5 3aBHCHMOCTB pelIeHHs OT TapaMeTPOB. Y CTOHYNBOCTH 9 2 - 2 5
6. Tema 6 JIomyCTIMOCTh OTHOCHTENBHO OIIepaTropa 10 2 - 4 4
7. Tema 7 IomyCTIMOCTD OTHOCHTEEHO YPaBHEHHS 11 3 - 4 4
8. Tema 8§ VpaBHEHHS C pa3HOCTHBIM SIPOM 18 2 - 8 8
9. Tewma 9 [IpunoxeHns: HHTETPATFHBIX YPaBHEHHH 12 1 - 4 7
HUTOI'O no pasoenam oucyuniurvl 16 - 32 46
KoHnTpons camocrosrensHoil pabotsl (KCP) 14 - - - -
[Tpomexyrounas arrecrauus (MKP) 0.3 - - - -
OO61mas TpyJ0eMKOCTh N0 JUCIUILTUHE 144 | 16 - 32 46

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3anstus / cemuHapsl, JIP — mabopatopHsbie 3aHsi-
tust, CPC — camocrositensHas pabota CTyaeHTa

2.3 Conep:xanue pa3iesoB (TeM) THCHUTLTHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

HaumenoBanue pazgena

dopMa TEKyIEro

No (Tembl) Cogepxanue pazjena (TeMbl) KOHTpOIIA
1. |Bsenenue Hcropus. YpaBHeHus BoibTeppa — MaTeMaTUYECKUE MOJENH| Y CTHBII
9BOJIIOIMOHHBIX MTPOIIECCOB. orpoc

2. |CymecTtBoBaHMe U enuH-|Pe3onbBeHTa ypaBHeHUs. Teopema CyLIECTBOBAaHMS M €IUH-|YCTHBIH
CTBEHHOCTb PEUICHUS CTBEHHOCTH perieHus. [TpobiemMsl Teopun eAMHCTBEHHOCTH.  |0mpoc

3. |YpaBHeHus c BbIpoX-|DopMyna pelieHUs] YpaBHEHUs C BBIPOXKIEHHBIM siipoM. Pe-|IIpoBepka momari-
JEHHBIM U C Pa3sHOCTHBIM|30JbBEHTA YPABHEHUS C PA3HOCTHBIM SPOM. HEro 3aJjaHusl, ycT-
SIIPOM HBII OIpoC

4. |HurterpanbHble HepaBeH-|MeTOpl H0Ka3aTesIbCTBA WHTErPaJbHBIX HepaBeHCTB. OCHOB-|YCTHBII
CTBa HBbIE JIMHEIHbIe HepaBeHcTBa. Jlemma bemnmana. onpoc

5. |3aBucumocts  pemenusi|HenmpepbsiBHas 3aBUCUMOCTh PELICHUH OT sipa U CBOOOIHOTO NoT—_—
OT MapaMmeTpoB. YCTOW-|wieHa. YCTOMYMBOCTh W ACHUMITOTHYECKass YCTOMYMBOCTH ompoc
YUBOCTb pelIeHn TMHEMHbBIX YpaBHEHUN. Y CTOWYMBOCTBD SApa.

6. |Hdomyctumocts otHOcH-|(L)-cBoiictBo. Jomyctumocts map (BC, BC), (Co, BC), (Ao, |IIpoBepka momari-
TENBHO OIepaTopa BC) oTHOCHTENBHO TMHEHHBIX ONIEPATOPOB. HETO 3aJlaHus

7. |Homyctumocts otHOcH-|[Jomyctumocts map mpoctpaHctB (Co, Co), (Ao,Ag) OTHOCH-|Y CTHBIIM
TENbHO YpaBHEHHS TEJIEHO JIMHEHHBIX ypaBHeHHH. Kputepun ycToHUMBOCTH siipa. [onpoc

8. |YpaBuenus c¢ pasHocT-|Kpurepuii ycroituuBoctu pazHocTHOrO sipa. [IpeobpasoBanue |[IpoBepka momari-
HBIM SIAPOM Jlannaca. HETO0 3aJaHusl

9. |lpunoxenus nHTe-|3anada [qupuxie, OurapMoHnyeckoe ypaBHeHue. [IpumeHenne No—_—
TpaNbHBIX YpaBHEHHUH HWHTETPAJIOB, aHAJOTWYHBIX NMOTEeHNHanaM. [Ipumenenue nuTe- onpoc

TpaJbHBIX YPaBHEHUH K TEOPHH KOJIeOaHUH.

2.3.2 JlaGopaTopHble 3aHATUSA (MPaKTHYECKHE / CEMUHAPCKUE 3aHATHsI/ JlabopaTop-
HbIe padoThI)
[Ipyu n3ydyeHnn AUCUUIUIMHBI MOTYT MIPUMEHSTHCS JIEKTPOHHOE 00yUeHue, TUCTaHIIMOH-
Hble 00pazoBarenabHble TexHOonoruu B coorBercTBru ¢ PI'OC BO.

HaumenoBanue pasacia

®dopma TeKyIIero

Ne TemaTnka 3aHATHIH/pabOT
(Temer) KOHTPOJIA
1. |Bseneuwme Hcropusi. YpaBHeHuss BoubTeppa — MaTeMaTUUECKHUE MOJENH| Y CTHBIN
9BOJIOLIMOHHBIX MPOIECCOB. orpoc
2. IIpoBepka qoMari-

CyniecTBOBaHUE M €IIUH-

Pe3onbBenTa ypaBHeHHsA. Teopema CymIecTBOBaHMS W €IUH-
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CTBCHHOCTb PCIICHUA

CTBCHHOCTHU PCLICHUS. HpO6J’I€MLI TCOpUU CAUHCTBEHHOCTHU.

HCTO0 3aaHus

IpaJbHBIX YpaBHEHUI

3. |YpaBHeHuss ¢ BbIpOXK-|DopMyiia peIICHHS YPAaBHCHHS C BBIPOXKICHHBIM siipoMm. Pe-|IIpoBepka momari-
JICHHBIM U C Pa3HOCTHBIM|30JIbBEHTA YPABHEHUS C Pa3HOCTHBIM SJPOM. HETo 3aJaHus, KOH-
SIIPOM TpoJibHas paboTta

4. |WurterpanbHble HepaBeH-|MeTopl J0Ka3aTesIbCcTBa MHTErPajbHBIX HepaBeHCTB. OcHOB-([IpoBepka momari-
CTBa HBbIE JIMHelHble HepaBeHcTBa. Jlemma bemimana. HETO 3aJlaHus

5. |3aBucumoctp  pemenusi|HempepblBHAs 3aBUCUMOCTB pELICHUH OT sinpa u cBoboaHoro([IpoBepka momari-
OT TapaMeTpoB. YCTOH-|uleHa. YCTOHYMBOCTb M ACHUMIITOTHYECKas YCTOWYMBOCTB|HErO 3aJlaHus, YCT-
YUBOCTb pelLICHU TMHEWHBIX YPaBHEHUU. Y CTOMYMBOCTD SApa. HBIH 0IpOC

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

7. |Homyctumocts otHOCH-|[Jomyctumocts map mpoctpancTB (Co, Co), (Ao,Ao) oTHOocu-|[IpoBepka momari-
TEJIbHO YPaBHEHHUS TEJIbHO JUHEUHBIX YpaBHEHUN. KpUTepuu ycTOMUHUBOCTH siipa. |HETO 3aAaHUs

8. |YpaBHenus c¢ pasHOCT-|Kpurepuii ycToWIHBOCTH pasHOCTHOTO snapa. [IpeobpasoBanue|KonTponbHas  pa-
HBIM SIAPOM Jlamaca. Oora

9. |IIpmnoxeHus uHTe-|3anada [upuxie, OurapMoHndeckoe ypaBHeHue. [IpumeHenne

MHTETPaJoB, aHAJIOTWYHBIX MOTEHIManaM. [IpumeHeHne nHTe-
IpaJIbHBIX YPaBHEHHUH K TEOPHH KOJIeOaHHH.

[IpoBepka gomarmi-
HETO 3a/1aHus

2.3.3 [Ipumepnas
KypcoBsie paboTb1

TEMAaTHKA KyPCOBBIX PadoT (IIPOEKTOB)
HE TIPETYCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs AJIs1 CAMOCTOSTeIbHOH PadoThl
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

Iepeyensb yueOHO-METOAMICCKOTO O0CCIICUCHUS TUCIIMIIMHBI IO BBITIOTHE-

Ne Bun CPC HHIO CAMOCTOSITEIIbHON paboThI
1 |I[Ipopabotka yueOHOrO (T€0- |MeTonuueckue yka3aHHus 110 BBIMOJHEHUIO CAMOCTOSTENEHON paboThl 00Y-
PETHYECKOTO0) MaTepHaa YJaromuxcs. Y TBEpKAeHHI Ha 3aceqannu CoBera QaKkyinbTeTa MaTeMAaTHKU H
komnbioTepHbIX Hayk @I BOY BO «Ky6I'V». IIporokon Ne 5 ot 05 mas
2022 .
2 |BsimosHeHHE TOMANTHUX 3a- |MeToAnYecKre YKa3aHus 110 BRITOJHEHUIO CAMOCTOsTEIBLHON paboThl 00yYa-
JlaHui (pelieHue 3a1a4) fomuxcs. YTBepKIeHbI Ha 3aceqannn CoBeTa GaKylibTeTa MaTeMAaTUKH U
komnboTepHEIX Hayk @T'BOY BO «Ky6I'Vy». [Ipotokon Ne 5 ot 05 mas 2022
T.
3 |[logroroBka K TeKymemy Mertonuueckne yKka3aHHs 110 BBITOJHEHUIO CAaMOCTOSTENILHOM padoThl 00y4a-
KOHTPOJTIO Iomuxcs. YTBepkieHsl Ha 3acenannn CoBeTa (aKynbTeTa MaTeMaTHKU 1
komnboTepHEIX Hayk @T'BOY BO «Ky6I'Vy». [Ipotokon Ne 5 ot 05 mas 2022
T.
4 |[IpomexyTouHas aTTectanys |MeToaWYeCKHe yKa3aHUs MO BHIOJIHEHHIO CAaMOCTOSTEIbHON paboTh! 00y4a-

(3auer)

T.

foImxcs. YTBepkIeHb!I Ha 3acenanun CoBeTa (hakynpTeTa MaTeMaTHKU U
komnbioTepHEIX Hayk @TBOY BO «Ky6I'V». IIpotoxon Ne 5 ot 05 mas 2022

Y4ebHO-MeToIMYeCKHe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOThl OOydaroIIMXCS M3
YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbs (OB3) mpenocrasnstorcs
B hopMax, aJalTUPOBAHHBIX K OTPAHMYCHUSAM UX 3/J0POBbS U BOCHPUATHS MH(DOPMAIIH:

Jljig U1 ¢ HapyILIEeHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEILHOTO ammapara:
— B I1e4aTHoM (opme,




— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBII TIepeYeHb MOXKET ObITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00Y-
YaIOIINXCAL.

3. O0pa3oBaTe/ibHbIE TEXHOJOTHHU, IPUMEHsIeMbIe NIPU 0CBOEHUHU IMCUMILIUHBI (MO-
JUyJist)

B xozxe m3yueHus! QUCHUIUIMHBI IPEYCMOTPEHO UCIOIB30BAHUE CIEAYIOMNX 00pa3oBa-
TEIbHBIX TEXHOJOTHUIL: JIEKIINH, Ta00paTOPHBIEC 3aHIATUS, CAMOCTOsITeNIbHAs pad0Ta CTYIEHTOB.

Lenp 1abopaTOpHBIX 3aHIATHI — HAYYUTH CTYICHTA MPUMEHSTH MOJYYCHHBIC HA JICKIUSIX
TEOPETHYECKUE 3HAHMS K PEIICHHUIO U MCCIEIOBAHUIO KOHKPETHBIX 3a7a4d. B kaxaom cemectpe
MIPOBOSITCSI KOHTPOJIBHBIC PA0OTHI JIJIsl IPOBEPKHU YCBOSHUS MaTepUalia CTyICHTAMHU.

KoMneTeHTHOCTHBIN MOAX0J B paMKax MPEenoJaBaHUs JUCLMILUIMHBI PEalTn3yeTcsl B UC-
MOJIb30BAHNY UHTCPAKTUBHBIX TEXHOJIOTHI B COYCTAHUN C BHEAYIUTOPHOU PabOTOM.

NudopmaninoHHble TEXHOJIOTUH, IPUMEHSIEMbIE TPU U3YUYEHUU TUCHUIUIMHBL: HCIIOIb30-
BaHWE WH(OPMAIMOHHBIX PECYPCOB, MOCTYIMHBIX B WH()OPMAIMOHHO-TEICKOMMYHUKAIIMOHHON
cetu HTEpHET.

AJanTiBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, MPUMEHIEMBIC IPU U3YYCHUH JTUCIUIUIAHBI
— JUIS UL ¢ OIPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3J0POBbSl IPEIYCMOTPEHA OpPraHU3alus KOH-
CyJIbTallUi C KCIIOJIb30BAHUEM BJIEKTPOHHOM IOYTHI.

Jnst v ¢ orpaHM4EeHHBIMU BO3MOXHOCTSIMU 370POBbsI IIPEAYCMOTPEHA OpraHu3aius
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OnleHOYHbIE CPEICTBA Il TEKYIEr0 KOHTPOJIsl YCIIeBAeMOCTH M NMPOMeKYTOYHOM
arrecTauuu

OrneHOYHBIC CPEICTBa MPEIHA3HAYCHBI JJII KOHTPOJIA U OIEHKU 00pa3oBaTeNbHBIX J0-
CTH)KEHHUH O0OYYaroIUXCsi, OCBOMBIIMX MPOrpaMMy y4yeOHOW auciuruinHbel «MHTerpaibHbie
YpaBHEHUS.

VYyeOHasi AeATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TpadukoM ydyeOHOTrOo mpolecca.
[Iporecc camocToATENbHON PabOTHI KOHTPOJIUPYETCS] BO BpeMs ayJUTOPHBIX 3aHATHN W WH]IH-
BUYaJIbHBIX KOHCYJIbTALlUM.

O11eHOYHBIMU CPEJICTBAMH JTUCIMIUIMHBI SIBJISIOTCS CPEICTBA TEKYIIETO KOHTPOJIs (KOJI-
JIOKBUYMBI, KOHTPOJIbHBIE pa0OTHI, a TAK)KE HAa TA0OPATOPHBIX 3aHATUSAX — OTBET Y JOCKH H MPO-
BEpKa JOMAIIIHUX 3a/IaHHii) ¥ HTOTOBask aTTecTanus (3K3aMeH).

CprKTypa OLHCHOYHBIX CPEACTB AJH TCK me u HpOMe)KyTOqHOﬁ arTrecranmun

Kon n HanmeHOBaHHE HanMeHoBaHNE OLIEHOYHOIO CPENICTBA
Ne Pe3ynberatsl 06ydeHus
WHIUKATOpA . IIpomexyTouHas
n/n (B cooTBercTBHH C 1. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBUH C 11. 1.4) aTTecTaus
WUIIK-1.1 3uaer ocHOB- | 3Haer TeopeMy cymectBo- | KOHTponbHas pabora Nel mo | Bompocs! Ha 3a-
HbIE TIOHATHS, HJASH H | BaHMS U EIUHCTBEHHOCTH | TEMC «Murerpanbhple  ypas- | uere 1-4
1 | MeTonbl (yHOaMeHTalb- | PEHIeHHS HHTerpajgpbHoro | HCHUS M HCPABCHCTBA»
HBIX MaTEeMAaTHYECKUX | YpaBHEHUS Bonbreppa;
JUCUMIUIMH IJisl pelIeHMs | yMeeT pelaTh ypaBHEHHs
0a30BbIX 337124 C Pa3JIMYHBIMHU SIAPaMU
HIIK-1.3 MmMeeT HaBBIKK Konrponbuast pabora Ne2 mo | Bonpocsr Ha 3a-
pelieHuss ~ MareMaruye- TeMe «YcroiumBocth. Jomy- | dere 5-11
CKMX 3aJay, COOTBET- | 3HAET TEOpeMbl 00 YCTOW- | CTUMOCTH Hap MpOCTPAHCTBY»
o | cTBYMOmIX KBaJTU(UKA- | YUBOCTH U JOMYCTUMOCTH
UMY, BO3HUKAIOUIUX TMPU | COOTBETCTBYIOLIUX nap
MPOBEJICHUN HAYYHBIX U | MPOCTPAHCTB
MPUKIAJHBIX HCCIIE0Ba-
HUAMN
3 HIIK-1.3 Mmeer HaBbIKM | 3HaeT BO3MOXHBIE TpHU- | YCTHRI ompoc 1o Teme | Bompoc Ha 3adete
pelieHrss ~ MaTeMaru4de- | JOKEHUS  WHTerpanbHbiX | «[IpuaokeHus WHTerpaabHbIX | 12




CKMX 3ala4y, COOTBET- | ypaBHEHUI YpaBHCHHI», IPOBEPKA 11/3
CTBYIOIIMX  KBanu(puka-
LM{, BO3HUKAIOLIUX MpHU
MIPOBEJEHUU HAy4HBIX U
MPUKJIAJHBIX HCCIIEI0BA-
HUN

TunosBbie KOHTPOJIbHbIE 32/IaHUS UJIM HHbIE MATePHaJIbl, He00X0AMMBbIE /1JIsl OLEHKH 3HAa-
HUI, yMEHU i, HABBIKOB M (WJIH) ONBITA JAeSITEJIbHOCTH, XapAKTEePU3YIOIIHX 3TANbI (POpMHU-
POBaHMs KOMIIETEHIIUI B Mpolecce 0CBOeHHs 00pa30BaTeJbHON NPOrpaMMbl

[IpumepHbIe 3a1aHusA:

1. Haiitu utepupoBaHHbIE siIpa U PE30JIBEHTY siipa

K(t,s )_1+t

1+5s2

2. Pemuth ypaBHEHUE
x(t) = je“sx(s)ds +e'.
3. Pemuth ypaBHEHUE 0
t
X(t) = — j (t — s)x(s)ds +t.
4. OLeHUTh pelIeHe HepaBeHCTBa i

X(t) < j tsx(s)ds +t* .

5. OueHuTs perieHne ypaBHEeHUs

X(t) = jarctg (t +2s+t%) cos®s x(s)ds + e' sine' .
0
6. Jonyctums i miapsl (BC, BC), (Co, Co), (Ao, Ao) OTHOCHUTEIHHO JTHHEHHOTO OMepaTopa

Kx(t) = jtz

1
X(s)ds?
1)
7. SIBRsieTcs MU ypaBHEHHUE
x(t) = I(tJrlj e x(s)ds + f(t), t>0,

YCTOMYUBBIM (ACUMITOTHYECKH YCTOHYMBBIM)?

8. [Ipu KakuX 3HaYECHHSIX MapPAMETPOB SIPO
k()=ae?, acR, <0,

He ycTounBo? KakoB BUJ pe30IbBEHTHI?

3adeTHO-IK3aMeHAIHOHHbIE MAaTepHaJIbI /sl IPOMEKYTOUHOH aTrecTanuu (3aver/
IK3aMeH)
[TpuMepHbIE BOMPOCHI K IK3AMEHY:




8 cemecTp
1. JIuneiinoe uHTerpansbHoe ypaBHeHue Bonbreppa. OCHOBHbBIE OHATHS.

2. Teopema CyIIeCTBOBAaHHUS U €IMHCTBEHHOCTH PEIICHUS JUHEHHOTO ypaBHEHUSI.
. @opmyna penieHus ypaBHEHHUsI ¢ BBIPOXKICHHBIM SIPOM.
. OueHka pelieHui HHTErpaJbHbIX HEPABEHCTB.

(O8]

. HerepHBHaﬂ 3aBUCUMOCTDb peHIeHI/Iﬁ oT CBO6OI[H01"O YJICHA.

4

5

6. YCTONYMBOCTD PELIEHUN YpaBHEHHUS.

7. Homyctumocts mapsl (X, BC) orHocutenbho Q .
8

. Homyctumocts mapsr (Co, Y) otHocuTensHo Q .
9. Homyctumocts napsl (Co, Co) OTHOCUTENBHO JUHEHHOTO YPAaBHEHHUS.

10. Tommyctumocth mapsl (X, X) OTHOCUTEIILHO YpaBHECHHS.
11. Kputepuii yCTOMYMBOCTH Pa3HOCTHOTO SI/Ipa.
12. IIpuioxeHust UHTErpaJIbHbIX YPAaBHEHUU.

Tunosble 3a1a4i, BLIHOCHMbIE HA JK3aMeH
8 cemecTp

1. Pemiuth ypaBHEHHE

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

2. Jomyctumsi i iapsl (BC, BC), (Co, Co), (Ao, Ao) OTHOCUTEIBHO JHHEHHOTO OlepaTopa

Kx(t) = j (t—s)e*'x(s)ds ?

3. SIBnsieTcs 1M ypaBHEHUE

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

YCTONYMBBIM (aCUMITOTUYECKH YCTOMYUBBIM)?

Kputepuu onieHuBaHus pe3yabTaTOB 00y4YeHHUsI

Onenka Kputepun olleHHBaHHUs 110 IK3aMEHY
BrIcoknii ypo- | OLIEHKY «OTJHMYHO» 3aCIIy’KHUBA€T CTYACHT, ITI0KA3aBIINK BCECTOPOHHMUE,
BEHb «5» cHUCTeMaTH3UpPOBaHHbIE, INTyOOKHe 3HaHUS Y4eOHOH ImporpaMMbl JUCIH-
(0TIMYHO) IUIMHBI 1 YMEHHE YBEPEHHO NMPUMEHATh UX Ha MPaKTUKE MPU PELIeHUU
KOHKPETHBIX 3a/1a4
CpenHuil ypo- | OLIEHKY «XOPOLIO» 3aCIyKMBAET CTYAEHT, €CIM OH TBEPAO 3HAET Mare-
BEHb «4» pHaJl, TpaMOTHO U IO CYIIECTBY M3JaraeT €ro, yMeeT NpUMEHAThH I0JIY-
(xopor110) YeHHbIE 3HAHUS Ha MPAKTHUKE, HO JOMYCKAeT B OTBETE WJIM B PEUICHUU
3a]1a4 HEKOTOpbIE HETOUYHOCTH
ToporoBsiii OLEHKY «Y10BJIETBOPHTEILHO» 3aCIY)KUBACT CTYJIEHT, MOKa3aBIINN
YPOBCHb 3% paspo3HEHHbIN XapaKkTep 3HAHUH, HEJOCTATOYHO NPABHIbHbIE bopmynu-
(YI0BETBODH- POBKHM 0a30BbIX MOHATUHN, HAPYIIEHUSI JOTMYECKOMN MOCIEeI0BaTEIbHOCTH
TeNbHO) B M3JIOXEHHH NPOrpaMMHOrO MaTepuana, HO MpH STOM OH BIajeeT oc-
HOBHBIMHU pa3jiesiaMu y4eOHOM MporpaMMbl B HEKOTOPOM 00beMe, HEOO-
XOAMMOM JUIsl JaJIbHeHIero o0y4eHus: 1 MOXKET IIPUMEHSTh OJyYEeHHBIE
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3HaHUs 110 00pa3Ily B CTaHIAPTHON CUTYalluu
Musmmansaegi | CUEHKY «HEYI0BIETBOPHTE/NLHO» 3aCIyKHBACT CTYICHT, KOTOpBI HE
yPOBEHb 2 3HaeT OOoJbLIeH YacTH OCHOBHOTO COJEp)KaHHUS y4eOHOW MpOorpamMMbl
(Hey10BJICTBO- AMCLHMILIMHEL, JI0MyCKAeT rpyObie omuOku B (OPMYJIUPOBKAX OCHOBHBIX
PHTEIbHO) HNOHATUNM JUCUMIUIMHBI U HE YMEET MCIOJb30BaTh IOJYyYEHHbIE 3HAHMS
IIPU PEIICHUU THUIOBBIX MPAKTUYECKHUX 3a]a4

OueHouHbIEe CPECTBA JI1 UHBAIUIOB U JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3710PO-
BB BBIOMPAIOTCS C YIETOM MX WHAWBUAYAIBHBIX IICUXO(PHU3UIECKUX OCOOCHHOCTEH.

— IIpH HCO6XOI[I/IMOCTI/I HHBaJIMAAaM W JinaM C OrpaHU4YCHHBIMH BO3MOKHOCTAMU 310PO-
BB IIPEIOCTABIISIETCS TOTIOIHUTEIIFHOE BPEMsI ISl ITOJITOTOBKHM OTBETA HA SK3aMEHE;

— IIpU TPOBEJICHUH MPOLEAYPhI OLICHUBAHUS PE3YyIbTaTOB O0YyUCHHS MHBAINJIOB H JIMIL C
OTPaHMYCHHBIMU BO3MOYKHOCTSIMH 370POBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHX
CpcacTs, H€O6XOI[I/IMBIX UM B CBA3U C UX MHIUBUAYAJIbHBIMU OCOGGHHOCTSIMI/I;

— TIpH HEOOXOIUMOCTH JJIsl 00YYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbS
U MHBAJIMIOB IIpoucaypa OUCHHUBAHUA PC3YJILTATOB 06yqu1/1;1 o JUCHUILIIMHEC MOXCET IMPOBO-
JIMTHCS] B HECKOJIBKO JTAIloB.

[Ipouenypa oleHUBaHUs PE3yIbTATOB OOYYCHHS WHBAIUAOB W JIMI[ C OTPAHMYCHHBIMU
BO3MOXKHOCTSIMU 3/I0POBbSI 110 AMUCIMIUIMHE (MOJIYJIIO) MPEeIyCMaTpUBACT NPEJIOCTaBICHHE HH-
dopmanuu B hopMax, aIanTHPOBAHHBIX K OTPAaHHMYCHHUSM UX 370POBBS U BOCIIPUATHS HHPOpPMa-
1812058

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hOpMe YBEINUCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIst L ¢ HapyIISHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIeHnssMM OITIOPHO-JBUIaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIIT TIepeYeHb MOKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00Y-
YAFOIIUXCSI.

5. Ilepeyennb yueOHOIi JIUTEpaTypbl, HHPOPMALHOHHBIX PECYPCOB M TEXHOJIOT Hii
5.1. YueGnas auteparypa
OcHoBHas JIMTepaTypa:

1. Bacunbesa, A.b. HTerpanbHble ypaBHeHUs [ DIeKTPOHHBIN pecypc] : yued. / A.b. Bacu-
nweBa, H.A. TuxonoB. — DnektpoH. aaH. — Caunkr-IlerepOypr : Jlanb, 2009. — 160 c.
— Pexxum nocryma: https://e.lanbook.com/book/42.

2. Tlerposckuii, N.I'. Jlekunu 1Mo TeOpUU HHTETPAITLHBIX YPAaBHEHHI [ DIEKTPOHHBIN pecypc]
: yueb. — DnekTpoH. gaH. — Mocksa : ®usmatnut, 2009. — 136 c. — Pexum nocryna:
https://e.lanbook.com/book/59553.

3. bapcykosa, B.1O. (KyoI'Y).IIpakTukyMm 1o JIMHEHHBIM UHTETPaTbHBIM YPaBHEHUSM
Bomwsreppa [Tekcr] / B. 1O. bapcykoga, 3. b. [lamtok, M. B. Iamok. - Kpacuonmap : [Ky-
OaHckuil rocynapcTBeHHbI yHIBepcuTeT], 2008. - 24 ¢. - bubauorp.: c. 24. - 50.00.

Jlist OCBOSHHMSI TUCIUTUTMHBI MHBAIMIAMHA W JIUIIAMU C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3/I0pOBbsI MMEIOTCS M3JJaHUS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«/lanvy u «bubaUOKTYON.

JdomosHuTeIbHAS JIUTEpATYypa:
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https://e.lanbook.com/book/42
https://e.lanbook.com/book/59553

1. Memukuc, A.Jl. [TpuknanHas Mmarematuka st MH>KeHepoB. CrieraibHbIe KypChl [ DIeKTPOH-
HBI pecypc] : yued. mocodre — DnekTpoH. 1aH. — Mocksa : @u3mariut, 2006. — 688 ¢. —
Pexxum nocryma: https://e.lanbook.com/book/48184.

2. JluddepennmanbHble U HHTETPATbHBIC YPAaBHEHHS, BAPUAIIIOHHOE UCUUCIICHHE B IPUMe-
pax u 3a1a4dax [IIeKTpOHHBIN pecypc] : yueb. mocodue / A.b. Bacunwesa [u ap.]. —
OnekTpoH. gaH. — Mocksa : @usmariaut, 2003. — 432 ¢. — Pexxum gocryna:
https://e.lanbook.com/book/2358.

5.2. Ilepuoauyeckas Jureparypa

Vka3zviearomes newammuvie nepuoouueckue uzoanus uz «llepeuns neuammuvix nepuooute-
CKUX uso0auuil, XPAHAWUXCSL 8 gonoe Hayunot oubauomexu Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snekmponmnvie nepuoduueckue uz0anus, ¢ yKa3amu-
em adpeca caima 1eKMpPOHHOU 8ePCUlU HCYPHANA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM UMeen
Kyol'y:

1. Ba3el nanueix komnanuu «Mct Bero» http://dlib.eastview.com

2. Dnekrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchl, B TOM 4YHCJIe COBPeMeHHbIe NMpodeccHoHaIbHBIE 0a3bI 1aH-
HBIX M HHPOPMALMOHHbIE CIIPABOYHBIE CHCTEMbI
J1eKTPOHHO-0UbIM0TeuHbIe cucTeMbl (IBC):
DBC «FOPAWT» https://urait.ru/
DBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

agkrwnE

IIpodeccnonanbubie 0a3bl JTAHHBIX:
Web of Science (Wo0S) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans nuzgarenscrtea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudanoreka (HOB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaIHbIX HAYYHBIX XYPHAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HammonanbpHas »yeKTpoHHAsE OUOIMOTEKa (HOCTYI K DJIEKTPOHHOW OMOIHOTEeKe Iuc-
cepranmii Poccuiickoii rocynapcteennoit oudaunorexu (PT'B) https://rusneb.ru/
8. IIpesupenrtckas 6udimoreka uMm. b.H. Enpnmna https://www.prlib.ru/
9. DnextponHas koymekius Oxchopackoro Poccutickoro ®onna
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. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas uHpopmamonnas cucrema POCCUS  http://uisrussia.msu.ru

ok~ wbn =

HNHpopManMOHHBIE CIPABOYHbIEC CUCTEMBbI:

12


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/
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/

1. KoncynpranT [lnroc - cipaBoyHast mpaBoBasi cucTeMa (JOCTYII O JIOKAJTbHOM CETH C
KOMIIBIOTEPOB OMOITMOTEKH )

Pecypchl cBOOOAHOTO J0CTYMHA:

1. AwmepukaHCKas mareHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAACKUX auccepraimii http://www.nlc-bnc.ca/thesescanada/

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

4. MWUHHCTEPCTBO HayKH U BhICIIEro oopasoanusi Poccutickoii deneparuu
https://www.minobrnauki.gov.ru/;

5. ®denepanbHblii mopTan "Poccuiickoe obpasosanue" http://www.edu.ru/;

6. Mudopmanmonnas cuctema "ExquHoe okHO q0cTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

7. Enwmnas koiuekuus nupoBbX 00pa3oBaTelibHBIX pecypcos http://school-
collection.edu.ru/ .

8. dexepanbHBIN HEHTP HH(OPMAIIIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocymapcTBeHHOro HHCTUTYTa pycckoro si3bika uMeHu A.C. ITymxkuna "O0-
pasoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaIMoHHbIH moprain "Pycckwmii si3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTH4YeCKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

12. CnoBapu u sHIMKIOneAun http://dic.academic.ru/;

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

14. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit denepannu". Bonpockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIE YJIeKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIMOHHbIE PecypPChI

KyoI'Y:

1. Cpena MOIyIBHOTO AUHAMUYECKOTO 00y4eHus http://moodle.kubsu.ru

2. baza yueOHBIX TIaHOB, Y4eOHO-METOAMUYECKHUX KOMILUIEKCOB, MyOJIMKalMi 1 KoHpe-
pennmii http://mschool.kubsu.ru/

3. bubanoreka nHpopMaIMOHHBIX pecypcoB Kadeapbl HHGOpMAIIMOHHBIX 00pa30Ba-
TeNBHBIX TeXHONOTHI http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE pecypchl Kadeapsl HH(POPMAIMOHHBIX CHCTEM H
TexHosoruii B oOpazoBanuu KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
'OAbI" http://icdau.kubsu.ru/

6. Meroguyeckue ykKasaHHsl JJsi OOYYAalOIIMXCS 110 OCBOCHHIO JHCHHUILIMHBI
(Mmonmy.Jist)

IIo xypcy mpenycMOTpPEHO IpOBEACHHUE JIEKUMOHHBIX 3aHATHH, Ha KOTOPBIX JACTCS
OCHOBHOI CHCTEMAaTHM3UPOBAHHBIM MaTepuan, JabOpaTOPHBIX 3aHATHH, B XO0J€ KOTOPBIX
CTYACHTAaMH TPHOOPETAIOTCS M 3aKPEIUIAIOTCS OCHOBHBIE INPAKTHUECKUE HABBIKM PEIICHHS
pa3IMYHBIX 33/1a4, B TOM YUCJE C IPUMEHEHHEM MOJYyYE€HHBIX TEOPETUUECKUX 3HAHU.

Baxuelmmm 3Tanom Kypca siBIsieTcs caMOCTOsTeNbHas padoTa no aucuuminie. Camo-
CTosATENIbHAs paboTa CTYIEHTOB SBIIIETCS HEOTHEMJIEMOM YacThiO IMpoliecca MoAroToBku. o
CaMOCTOSITeNIbHOW paboToil MOHMMAaEeTCs 4acTh y4eOHOW MIIaHUPYeMOH paboThl, KOTOpast BBHIIOJI-
HSIETCS 10 3aJaHUI0 U MPU METOJUYECKOM PYKOBOJCTBE MpernojiaBareisi, Ho 0e3 ero Hemocpe-
CTBEHHOI'O y4aCTHs.

CamocTtosTenbHass paboTa HalpaBlieHa Ha YCBOEGHHE CHCTEMbI HAay4HbIX U TNpodeccuo-
HAJIbHBIX 3HaHUH, GOPMHUPOBAHUS YMEHUN M HaBBIKOB, IPHOOPETEHUE OMbBITA CAMOCTOSTELHON
TBOpueckoil aesrenbHocTH. CPC momoraer ¢GopMUpoOBaTh KYJIbTYPY MBIIIJIEHUS CTYIAEHTOB,
pacIIMPATH [O3HABATEIbHYIO ACATEIBHOCTD.
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Bunpl camocTosTenbHON paboThI 1O KYpCy:
@) no yenam: MOATOTOBKA K JICKIUAM, K JJa0OPaTOPHBIM 3aHATHUAM, K KOHTPOJIBHBIM pado-

TaM, K KOJUIOKBUYMY.

0) no xapakmepy padompl: U3y4€HUE JTUTEPATYPbl, KOHCIEKTA JEKIWN; IIOUCK JIUTeparTy-
pbl B OMOJIMOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHTyEMOM JUIsl CAMOCTOSITENIbHOIO U3Y4YEHUS Hayy-
HOM JINTEepaTyphl; pEeLICHUE 3a/1a4.

TemaTnueckoe IaHUPOBaHUE CAMOCTOSATENILHOW PabOThI CTYJEHTOB.

Ne HaunmeHnoBanne Coneprkanue pasjena (TeMbl) Bun pabotsr
pa3zena (TeMbl)
1 Uctopusa. YpaBrmenuss Bomsreppa - maremarmde- | [Tomck HeoOXoaumoii HH-
CKHE MOJIENTH 3BOJIIOIIMOHHBIX Tporieccos. [loctpoe- | dhopmarum (cM. CIHCOK
Baenenue HUE MaTEMAaTHYECKUX MOJEIIEH. JUTEPATYPHI).

2 CymecTBoBaHHE [Tonck HEOOXOOMMOI NH-
U €JIMHCTBEH- Teopema cymiecTBOBaHHUS U €AMHCTBEHHOCTH pere- | popmanun. M3ydeHne
HOCTb PEILICHUS Hust. [Ipo6ieMbl TeOpuH €IMHCTBEHHOCTH. JEKIMOHHOTO MaTepuaa.

3 Jlunetinsie ypaB- | @opMmyna pemieHUs YpaBHEHHS C BBIPOKICHHBIM | Ilomck HEOOXOIMMOil HH-
HEHUSA sapoM. Pe3osbBeHTa ypaBHEHHMsI ¢ Pa3HOCTHBIM siA- | Gopmanuu. M3ydenue
Bonbreppa ¢ poM. JIEKIITMOHHOTO MaTepuaa.
BBIPOKICHHBIM U Koncnekruposanue. Iloz-
Pa3HOCTHBIM TOTOBKa K KOHTPOJIBHOMN
SIIPOM pabore.

4 HurerpanbHbie HurerpansHble HepaBeHCTBA. MeTOIbI JOKa3aTesb- TTouck HEOOXOAUMOM UH-
HEpaBEHCTBA CTBa MHTETPAJILHBIX HEpaBeHCTB. Vcrons3oBaHme ¢dopmarn. Vzyuenne

WMHTETPATbHBIX HEPABEHCTB. JICKIMOHHOTO MaTepuaa.

5 3aBUCUMOCTh HenpepbiBHast 3aBUCUMOCTD PELICHUH OT sApa U [Monck HEOOXOMUMON HH-
pemeHns CBOOO/HOTO WIeHA. Y CTOHYMBOCT M acumnroTnde- | popmanun. Mzydenne
OT ITapaMeTpoB. CKasl yCTOIYMBOCTH PELICHUH JIMHEHHBIX ypaBHeE- JIEKIMOHHOTO MaTepuaa.
YcTOMYUBOCTD HUH. Y CTONYMBOCTS siApa. KoHncnektupoBanue.

6 JomycTUMOCTD Honyctumocts map (BC, BC), (Co, BC), (Ao, BC) ITouck HEOOXOTUMOM UH-
Iap MPOCTPAHCTB | OTHOCHUTENBHO JIMHEHHBIX OIIEPaTOpOB. ¢dopmarn. Vzyuenne
OTHOCHTEIIBHO TEOPETUIECKOTO MaTepra-
OTIepaTopoB na.

7 JonyctumocTthb JonycTumocTs nap IPOCTPaHCTB (C‘Z’ Co), (Ao, Ao) TToMCK HEOGXOTHMOH HH-
Iap IPOCTPAHCTB | OTHOCHUTENIBHO JMHEHHBIX ypaBHeHUH. Kputepuu
OTHOCHTEIIBHO YCTOMYMBOCTH sIIIpa. bopmanuu. Usyuciie

. JIEKIIMOHHOTO MaTepuaa.
ypaBHEHUH

8 VYpaBHEeHUs € Kpurepwuii ycroitunBoctu pasHocTHoro siapa. [Ipe- TIOATOTORKA K KOHTDOIIb-
Pa3HOCTHBIM obpazosanue Jlamnaca. L
AP HOIi pabore.

9 [Mpunoxxenns [IpumeneHne HHTErpalioB, aHAIOTHYHBIX MOTeHnHa- | [lonck HeoOXoMMOM HH-
HHTETPATBHBIX naM. [IpuMeHeHe MHTEeTpaTbHBIX YPaBHEHHH K ¢dopmarn. Mzyuenne
YpaBHEHHUH TEOPHH KOJICOAHHH. JIEKIMOHHOTO MaTepuaa.

B ocBoeHun AuCHMIUIMHBI MHBAIUIAMU U JUIAMH C OTPAHMYECHHBIMU BO3MOXHOCTSIMU
3I0pOBbs OOMNBINIOE 3HAYCHHE WMEeT HHJIWBHyalbHas y4deOHas paboTa (KOHCYNIbTallUU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NunuBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DaKTOpOM,
CMOCOOCTBYIONIUM WHIWBHIYAIH3AIUA O0YUEHHUS U YCTAHOBJICHUIO BOCIIUTATEIHLHOTO KOHTAKTa
MEXIy TpernofaBateieM W OOYyJaroIIMMCS WHBAIWIOM WM JHUIOM C OTpaHUYCHHBIMU
BO3MOKHOCTSIMHU 3JI0POBBSI.

7. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne mo M Cuuninge (MOoayJ0)

HanmeHoBaHMe CrieIIUaIBLHBIX 110~
MEIICHUH

OCHAaIIEHHOCTh CITELIMAIbHBIX I10-
MEIIECHUH

IIepedeHb NMLIEH3MOHHOTO NPO-
IPaMMHOTO OOeCTIeUeHUs

Y4eOHbIe ayAUTOPUHN ISl TIPOBEIe-
HUS 3aHATUN JEKIIMOHHOTO TUIIA

Mebenb: yaebHas mebensb
TexHu4ecKUe CpeICTBa 00YUCHHS:
9KpaH, IPOEKTOP, KOMIIBIO-
Tep/HOYTOYK

IIporpamMmsl Ui NEMOHCTpaLUU U
cosnanus npesentanuit («Microsoft
Power Pointy).

Y4eOHbIE ayJUTOPHUH VISl TIPOBEJIe-

MeGenb: yueOHast MeOellb

[IporpamMmbl asl IEMOHCTPallUU U
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HUS J1a00paTOPHBIX 3aHATHH

TexHn4eckue cpeicTBa 00yUCHHSL:
9KpaH, IIPOEKTOP, KOMIIBIO-
Tep/HOYTOYK

O6opynoBaHue:

cosnanus npeseHrtauuit («Microsoft
Power Pointy).

YueOHble ayAUTOPUU ISl IPOBEE-
HHUS TPYNNOBBIX (MHIMBHIYyajb-
HBIX) KOHCYJIbTallUH

Aynuropus, (kabuner) 314H

VY4eOHbIC ayJUTOPUH JUIA TEKYIIe-
TO KOHTPOJSA, TIPOMEKYTOYHOMH
aTTecTaluu

Aypuropun, (xabuHeTs!)
312H,314H, 307H, 310H

Hnsa camocrosaTenbHON

paboThl OOYJAOIIUXCS MPEAYCMOTPEHBI TOMEIIEHUS, YKOMILICK-

TOBaHHbIE CHEIHATN3UPOBAHHON MEOENbI0, OCHALICHHbIE KOMIBIOTEPHON TEXHUKON C BO3MOXK-
HOCTBIO TIOJKITIOUCHHS K ceTH «/HTepHeT» U 00ecledeHneM JIOCTyIa B JJICKTPOHHYIO UHGOP-
MaIMOHHO-00Pa30BaTEIbHYIO CPely YHUBEPCHUTETA.

HaumMmeHnoBaHue noMeeHu ais
CaMOCTOSATENIFHON pabOTHI 00yYa-

OcHaIIeHHOCTh TOMEIICHUH TS
CaMOCTOSATENIFHON pabOTHI 00yYa-

IlepedeHp NMLIEH3MOHHOTO MPO-
TpaMMHOTO o0ecIiedeHus

FOIINXCSI FOIINXCS
[Nomemenne s camocroaTensHON | Mebenb: yueOHas meOenb OnextpoHHass OubnanoTedHast cH-
paboThl oOywaromuxcs (YuTanpHbIH | KOMIUIEKT — cnenmanu3upoBaHHOW | cTeMa eLIBRARY.RU
3an Hay4aHoit 6ubnnorexu) MeOeIU: KOMITBIOTEPHBIC CTOJIBI (http://www.elibrary.ru)/
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHUKA C TOJAKJIIOYEHHEM K HH-
(hopMarroHHO-

KOMMYHMKalMOHHOU cetn «HTep-
HET» U AOCTYNIOM B 3JIEKTPOHHYIO

nHpopMannoHHO-
oOpa3oBaTensHyI0 cpeny oOpa3oBa-
TeNbHON OpraHU3aLuH, BeO-

KaMepbl, KOMMYHHKAIIHOHHOE 000-
pynooBaHue, 00ECIeUHBAOIIEE [I0-
CTYI K CeTH HHTEPHET (IIPOBOIHOE
COCIMHEHNEe W OECIPOBOIHOE CO-
enunenune o texuomoruu Wi-Fi)

[Tomemenne st caMOCTOSTEILHOM
paboter obyuatoruxcst (aya. 314H)

Meo0enb: yueOHas mebeib
Kommexkt  crnenuanu3npoBaHHOM
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHUKa C IIOAKJIKYCHUEM K HH-
(hopmanmoHHo-
KOMMYHHKaMOHHOH cetn «HTep-
HET» W JOCTYIIOM B 3JIEKTPOHHYIO

HHPOPMALMOHHO-
o0pa3oBatenbHyI0 cpeny obpa3oBa-
TeNbHON OpraHU3aLuH, BeO-

KaMepbl, KOMMYHHKAIIHOHHOE 000-
pylnoBaHue, obecredyuBaroiiee Jo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COeIMHEHUEe U OECHpPOBOJHOE CO-
enunenne 1o texuosoruu Wi-Fi)

IIporpamMmbl A 1€eMOHCTpaUUUd U
cosmanus npesentanuit («Microsoft
Power Pointy).
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