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1 Hesn n 3axa4M M3y4YeHHs AU CHUIIIMHBI (MOIYJISA)
1.1 Ilean ocBOeHUSI TUCHUILIMHBI
Lenn ocBoeHMs AMCUMIUIMHBI OINpeENeNeHbl (hefaepaqbHbIM TOCYAApCTBEHHBIM CTaHJAP-
TOM BBICILIET0 00pa30BaHUs 110 HANpaBIECHUIO NOArOTOBKU «DyHIaMeHTalbHbIE MaTeMaTHKa U
MEXaHHUKa», B paMKaxX KOTOPOU MPENoJaeTcsl JUCLUIUINHA.
IenssMu ocBOEHUS AMCHUIUINHBI «JlONOTHUTENbHBIE I1aBbl (DYHKIIMOHAJIILHOTO aHAIHU3a»
ABIISIOTCS.:
1. ¢opmupoBaHHE y CTYIEHTOB IIPEJICTABICHUH O NOHATUSAX UHTEIPAIbHBIX YPABHEHUIN
Y CUCTEM MHTETPaJIbHbIX YPABHEHUN U METOJaX UX PEIICHNUS;
2. (dopMupoBaHHE MaTeMaTHYECKON KYJIbTYpPbI, CIOCOOHOCTEH K alrOPUTMUYECKOMY U
JIOTUYECKOMY MBIIIIEHUIO;
(dopMHpOBaHUE U Pa3BUTHE JIMYHOCTH CTYACHTOB;
4. oBIaJEHHE COBPEMEHHBIM allapaTOM MHTErPajbHBIX ypaBHEHUH JJIs JAaJIbHEHIIETO
UCIOJIb30BAaHUS B JPYTUX 00JACTSIX MAaTeMaTUUYECKOro 3HAHUs U TUCLMILIIMHAX ecTe-
CTBEHHOHAY4HOI'O COJIEPKaHUS.

w

1.2 3agauu AUCHMIINHBI

3ajayaMy U3Y4EeHMs] JUCLUUIUIMHBI SIBJISIFOTCS:

1. nomydeHue CTYJEHTAMHM OCHOBHBIX TEOPETHYECKHMX 3HAHUU (TEOpEMBbl CYIECTBOBA-
HUS M €IMHCTBEHHOCTH, TEOPETUYECKUE OCHOBBI METOJOB PELICHUsS HHTErPaIbHBIX
YpPaBHEHUIA C pa3InYHBIMU TUIIAMH SIIIED);

2. (dopMupoBaHHe NpeACTaBICHUs 00 OCHOBHBIX MHTETPAJIbHBIX YPAaBHEHUSAX C Pas3iny-
HBIMU TUIIAMHU SIIEP U METO/IaX UX PELIEHUS;

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

4. mnpuoOpeTeHHEe NPAKTUYECKUX HABBIKOB pabOThl C MOHATHAMHM U OOBEKTaMHU Kypca
JIOTIOJTHUTEIIBHBIE TI1aBbl (PYHKIIMOHAIBHOTO aHAIN3A;

5. HAY4YMTh INPUMEHATh METO/bl (PYHKIMOHAIBHOTO aHAINW3a K PEIICHUI0 Pa3IUYHbIX
MPUKIAIHBIX 3a7a4 (PU3NIECKUX, TEOMETPUUECKHUX ).

1.3 Mecto aucuuminHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

JucuuruimHa «JlonogHUTeNnbHbIEe IM1aBbl (PYHKIIMOHAIBHOTO aHAJIN3a» OTHOCUTCS K 00s-
3arenpHOM yactu broka 1 "{ucuunaunas! (Moaynu)" yueOHoro miaHa. B coorBercTBuu ¢ pado-
4UM yueOHBIM IUIAHOM JHCIHUIUINHA u3yvaetcs Ha 4 kypce (8 cemectp) mo ouHoit popme oOyUe-
HudA. Bua npomeXyTo4HON aTTecTalun: dK3aMEH.

Mecto kypca B npoecCHOHANbHOM MOJITOTOBKE ONpPENENseTCsl pOJbI0 MHTETPalbHbBIX
ypaBHEHUH B (OPMHUPOBAHUHU BBICOKOKBAIM(PHUIIMPOBAHHOIO CHEIMAIUCTA MO HAIPABIECHUIO
«DyH1aMEHTaIbHbIE MATEMATHKA U MEXAHHUKA.

JUis yCHEIIHOTO OCBOEHHUS TUCIHUIUIMHBI OOYyYaroUIUiicsl JOJKEH BIaJETh 3HAHUIMM,
YMEHUSMH M HaBbIKaMH 110 IporpaMMe AUCHUIUINH «MaTeMaTHueckuil aHanu3», «Anredpa» u
«AHanmuTHUecKas reomeTpus», «Juddepenunansaple ypaBHeHUs». JlaHHAs TUCHUIUIMHA SIBIIS-
€TCsl OCHOBOIIOJIArarolel Uisl JalbHEUIEro U3yuyeHusl JUCHUIIINH BBICIIEW MaTeMaTHUKU U Me-
XaHUKU.

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJabTATOB 00y4eHHUSs MO JMCHMILIMHE (MOLYJII0), CO-
OTHECEHHBIX ¢ IVIAHUPYEMbIMH pPe3yJIbTaTaMH 0CBOECHHMS 00pa30BaTe/bHOI NPOrpaMMbl

N3yuenune naHHOW ydyeOHOM NUCHMIUIMHBI HANpaBieHO Ha (hopMUpOBaHHE Yy 0Oydaro-
HIMXCS CIETYIOMNX KOMIETeHIUH):

PesynbTarel 00yueHus IO JUCTIMILTHHE
(3HaeT, ymeerT, BlajieeT (HABBIKM W/UITH OIBIT JACSTEIbHO-
CTH))

KO}] 1 HAMMCHOBAHUC I/IHJII/IKaTopa* JOCTHXCHUA
KOMIICTCHIIMH

OIIK-1 Crocoben HaxoauTh, (HOPMYIHPOBATE W PEIIATh aKTyaJdbHbIC M 3HAYMMEBIE MPOOIEeMBI (hyHIaMEeHTAIb-
HOW MaTeMaTHKH U MEXaHHUKH

NOIIK-1.3Brnageer HaBbIKaMu (opMalIU3aIiH | 3HaeT BO3MOXKHBIE C(epbl NPIIOKCHUH M3yYeHHBIX B TEO-




KOH 1 HAMMCHOBAHUC I/II~I[[I/IK.':1T0pEl>l< JOCTHKCHUA
KOMIICTCHIINHU

PesynbraTel 00y4eHUs IO TUCIUILIMHE
(3HaeT, ymeeT, BlajieeT (HABBIKM H/UITH OIBIT JACSATSILHO-
CTH))

aKTyalbHBIX 3aJad (yHIaMEHTaIbHOH MaTeMa-
THKH W TIPUMEHEHHS IMOAXOAAIINX METOJOB HX
pemneHust

pUHM MHTETPANBHBIX YpaBHEHHHA OOBEKTOB M MX OCHOBHBIX
CBOMCTB

VYMmeer MaTeMaTHICCKH KOPPEKTHO CTaBUTHh U HUCCIIEA0BATH
3a/1a91, BOSHUKAIOMINEC B TPUIIOKEHUIX

Brageer HaBBIKaMH HEOOXOAMMBIX TEXHHYECKHX Ipeolpa-
30BaHUI, CTAaHNAPTHBIMH M HECTAHTAPTHBIMH IPHEMaMHU
pemIeHns HMCCIeNOBAaTeNbCKUX 3aad; HaBBHIKAMH IOHCKa
HY)KHOU HHOpMAIH

ITK-1 CriocobeH (opMyupoBaTh U pemarh akTyalbHble ¥ 3HAYMMBIE 331241 (PyHIaMEHTAIBHON M MPHUKJIaIHON

MaTCMaTUuK

UITK-1.1 3HaeT OCHOBHLIE IIOHATHUS, MIECH U Me-
TONBI (PYHIAMEHTAIBHBIX MATEMAaTHYCCKUX JTUC-
IUIUTUH JUTS pelIeHUs 0a30BBIX 3a/1a4

3HaeT TeOopeMbl: CYIECTBOBAHUS M €AMHCTBEHHOCTHU pellle-
HUSl MHTETPaJbHOTO ypaBHeHHs BombTeppa; 06 ycToHuuBo-
CTH U IOIyCTUMOCTHU COOTBETCTBYIOIIUX Map NPOCTPAHCTB

VYMeer pemaTh HHTErpajibHbIe yYpaBHEHHsS BombTeppa ¢ pas-
JUYHBIMU THIIAMU SA€p; UCCIeI0BaTh YPaBHEHUS Ha yCTOIl-
YUBOCTh M JOIYCTUMOCTH COOTBETCTBYIOIIMX IIap Mpo-
CTPaHCTB

BnaneeT HaBbIKaMHU H€O6XO,I[I/IMLIX TCEXHUYCCKUX r[peo6pa-
30BaHPII>i; HaBbIKaMU TMPHUMCHCHUA NOJYUYCHHBIX 3HAaHUN B
APYTHUX 00JIaCTIX MaTEMaTHYCCKOr'O0 3HAHUS U JUCHUITIIN-
HaX CCTCCTBCHHOHAYYHOTI'O COACPIKAHUA

WIIK-1.2 YMeeT nepenaBaTh pe3yibTaThl MpOBeE-
JICHHBIX TEOPETUYECKHUX W MPUKIATHBIX UCCIIEI0-
BaHUHM B BUAE KOHKPETHBIX MPEIMETHBIX PEKO-
MEHJalUil B TEpMUHAX MIPEAMETHON 00IacTi

3HaeT BO3MOXKHBIE CEephl NPUIOKESHUH M3yYCHHBIX B TEO-
pUH WHTETPaNbHBIX ypaBHEHWI OOBEKTOB M MX OCHOBHBIX
CBOICTB

YMmeeT MaTeMaTUUECKHU KOPPEKTHO CTaBUTHb U HCCJICAOBATH
3aaa41, BOSHUKAIOMWE B IPUITOKCHUAX

Brnaneer HaBbIkaMu HEOOXOAMMBIX TEXHMYECKHUX Hpeodpa-
30BaHUM; CTaHIAPTHBIMH W HECTAHAAPTHBIMH MpPUEMaMH
pELICHUsI HMCCIIEA0BATENLCKUX 3a7ady; HaBbIKAMU MOHCKa
HYXHOH MH(OpMaLUK

HNIIK-1.3 CaMOCTOSTEIBHO U KOPPEKTHO pelaeTt
CTaHJapTHHIE 337a4l (QyHIaMEHTaIbHOM M IpH-
KJIaTHO MaTeMaTHKH

3HaeT OCHOBHBIE MOHATHS, CBOMCTBA M3y4aeMbIX OOBEKTOB,
B3aMMOCBSI3M MEXIy HHMH; IIOCTAHOBKH OCHOBHBIX 3ajad,
CTPYKTYpPY (OpMyIHMpPOBKH U JIOKa3aTeIbCTBA yTBEPKACHUN

VYmeer BBIACIATH U UCCIIEA0BATH OCHOBHBIC OOBEKTHI B OT-
Z[CHLHOﬁ HpCI[MeTHOﬁ 00J1aCTH MaTeEMaTHYECKOIO 3HAHUS

BnaneeT HaBbIKaMHU H606X0,HI/IMLIX TEXHUYCCKUX npeo6pa-
30BaHHI71; CTaHAapTHbIMU W HCECTAHAAPTHBIMU MPpHUEMaAMU
peUICHUsI MCCIECI0BATEIbCKUX 3a7a4, HaBbIKAMU IIOHMCKaA U
Hepepa60TKH HCO6XO,I[I/IMOFO TCOPETUICCKOI0 MaTepuaia
13 pa3JIMYHbIX NCTOYHUKOB

WIIK-1.4 Vmeer HABBIKK pelICHHS MaTeMaTHye-
CKHX 3a/lad, COOTBETCTBYIOUIMX KBaJIH(UKAINH,
BO3HHKAIOIIUX MPHU MPOBEICHUH HAYYHBIX U MPH-
KJIQJIHBIX UCCJIEI0BaHUI

3HaeT OCHOBHBIE MOHATHUS, CBOMCTBA M3y4aeMBbIX OOBEKTOB,
B3aMMOCBSI3U MEXJy HHMM; MOCTAHOBKM OCHOBHBIX 3a]ady,
CTPYKTYPY GOPMYJIMPOBKHU U JJOKA3aTEIbCTBA YTBEPIKIACHUI

VYmeer BBIACIATh U UCCIIEA0BATH OCHOBHEIC 0OBEKTHI B OT-
Z[CHLHOﬁ HpCI[MeTHOﬁ 00J1acTH MaTeEMaTHYECKOIO 3HAHUS

BnaneeT HaBbIKaMHU IIOHMCKa U Hepepa60TKH H606X0,Z[I/IMOFO
TCOPETUICCKOro MaTcpuralia u3 pasjindHbIX HICTOYHUKOB

Pe3ynpTaThl 00yueHHs 10 AUCIUILIMHE IOCTUTAIOTCS B paMKaX OCYILECTBICHHUS BCEX BU-
JIOB KOHTAaKTHOM U CaMOCTOSTEIbHOM pabOThl 00YJaromMUXCsi B COOTBETCTBUU C YTBEPKICHHBIM

y‘{e6HLIM IIJIAHOM.

I/IH)II/IKaTOpI)I JOCTHIKXCHUA KOMHeTeHHI/Iﬁ CUHUTAKOTCA C(l)OpMI/IpOBaHHI)IMI/I pu O1O0CTHXKEC-
HUH COOTBCTCTBYIOIIUX UM PE3YJILTATOB O6y‘ICHI/I$I.

2. CTpyKTYypa M coepKaHue TUCHUIINHBI

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUAM padoT

OOmiast TpyHOEMKOCTh JUCIMIUIMHBI COCTaBIsieT 3 3aueTHhIX eauHunbl (108 waca), mx
pacmpeneneHye mo BujgaM paboT MpeICTaBIeHO B Ta0JIHIIe




Buasl padot Bcero ®dopma oOydeHus
4acoB OuHast
7 8
CeMecTp ceMecTp
(Jacern) (Jacern)
KonrakTHas padora, B TOM 4HcJje:
AyauTopHble 3aHATHSA (BCeEro): 48 - -
3aHATHS JIEKIIMOHHOTO THIIA 16 - 16
nabopaTOpHBIE 3aHATH 32 - 32
MPaKTHIECKUE 3aHITHS - - -
CEMUHAPCKHE 3aHATHS - - -
WHas kKoHTaKTHas padora:
KonTpons camocrosTensHOM paboThl
11 - 11
(KCP)
IIpomexxyrounas arrecranus (MKP) 0,3 - 0,3
CamocrosiTebHasi paboTa, B TOM YHC- 29 22
je:
Kypcogas pabora/mpoext (KP/KII) (mox- 7 ) 7
TOTOBKA)
KontponsHas pabora 6 - 6
CaMoCTOsITeIFHOE HM3YYCHHE pa3feioB,
CaMOIIOITOTOBKA (IpOpaboTKa U MOBTOpE-
HHeE JIEKI[HIOHHOTO Marepuaia 1 Marepuaia 7 i 7
Y4COHHUKOB M y4YEOHBIX MOCOOUH, MOAro-
TOBKa K JIAOOPAaTOPHBIM M NPAKTHYECKUM
3aHATHSIM, KOJUIOKBUYMaM | T.11.)
[ToaroroBka Kk TeKynieMy KOHTPOJIIO 2 - 2
Kontpoas:
[Toaroroska Kk 3K3aMeHy 26,7 26,7
O06mas TpyroemM- gac. 108 108
KOCTh B TOM YHcCJe KOH- 48,3 ) 48,3
TaKTHasi padora
3a4. e 3 - 3

2.2 ConepxaHue QM CUMILTHHBI

Pacrnipenenenuie Bu10B yueOHOM paOOThI U UX TPYIOEMKOCTH IO pa3/iesiaM JUCIUIIUHBL.

Pa3zzenbl (TeMbl) IUCHMIUIAHBI, U3ydaeMmbie B 8 cemectpe (4 kypce) (ounas dopma o0y-
YEHMS])

KomuectBo yacoB
Bueaynu-
Ne HaunmeHnoBanue paznenos (Tem) AyRuTOpHas TOpHas
Bcero pabora
pabota
JI 113 JIP CPC
1. CyIecTBOBaHNE U €TUHCTBEHHOCTh PEIICHUS 10 2 - 4 4
2. YpaBHEHUS ¢ BBIPOXKICHHBIM H C Pa3HOCTHBIM SIIPOM 10 2 - 4 4
3. WHTerpanbHble HEPaBEHCTBA 10 2 - 4 4
4. 3aBHCHUMOCTH PEIICHHS OT apaMeTPoB. Y CTOHYUBOCTH 10 2 - 4 4
5. JlomycTUMOCTB Nap IPOCTPAHCTB 6 4 - 8 4
6. [TpunoxeHus UHTErpaJIbHBIX YPaBHEHUH 14 4 - 8 2
HUTOI'O no pasoenam oucyuniurvl 16 - 32 22
Konrpoiss camocrositensHoit pabotsl (KCP) 11 - - - -
ITpomexytounas arrecranus (MKP) 0.3 - - - -
Kontposnn 26,7
OO0mmast TpyAOEMKOCTb 10 TUCIIATUTHHE 108 | 16 - 32 22

[Tpumeuanue: JI — nexuuu, 113 — npaktrueckue 3anstus / cemuHapsl, JIP — mabopaTopHsbie 3aHs-
tusi, CPC — camocrositenpHas paboTa CTyAeHTa



2.3 Coaep:xanue pa3iesioB (TeM) THCHUTITHHBI
2.3.1 3aHsaTHA JEeKINOHHOI0 THIIA

HanmenoBanue pazaena

dopMa TEKYILIETO

Ne (Tembl) Copneprxanue pasnena (TeMBbI) KOHTPO
1. |Bsenenwme Ucropus. YpaBuenuss BoabpTeppa — MaTeMaTHUECKUE MOJENH| Y CTHBIN
SBOJIIOLIMOHHBIX ITPOLECCOB. onpoc

2. |CymecTBOBaHHE W eAWH-|Pe3onmpBeHTa ypaBHEHHS. Teopema CYIIECTBOBAHUS M CIWH-|YCTHBIA
CTBEHHOCTb PEHICHUS CTBEHHOCTH pemieHus. [IpobieMpl TeOpru eAMHCTBEHHOCTH.  |0IIpOC

3. |YpaBHeHus c¢ BhIpoX-|DopMyna pemeHus YpaBHEHHS C BBIPOXKIEHHBIM sapoM. Pe-|[IpoBepka momarmi-
JICHHBIM U C Pa3HOCTHBIM|30JIbBEHTA YPABHEHUS C PA3HOCTHBIM SJPOM. HETo 3ajJjaHus, ycT-
SIIPOM HBII OIpoc

4. |WurterpanbHble HepaBeH-|MeTOIpI J0Ka3aTeNIbcTBa WHTErPaIbHBIX HepaBeHCTB. OCHOB-|Y CTHBII
CTBa HBbIE JIMHelHble HepaBeHcTBa. Jlemma bemimana. ompoc

5. |3aBucumoctp  pemenusi|HenpepbiBHas 3aBUCUMOCTh PELICHUH OT sipa U CBOOOIHOTO VeTHbIH
OT IapaMeTpoB. YCTOW-|wiIeHa. YCTOMYMBOCTb U AaCHUMITOTHYECKAs  yCTOMYHMBOCTb ompoc
YUBOCTb pelLICHU TMHEUHBIX YPaBHEHUU. Y CTOMYMBOCTD SApa.

6. |Jomyctumocts otHOCH-|(L)-cBoiicTBo. Jomyctumocts map (BC, BC), (Co, BC), (Ao,|IIpoBepka momari-
TENBHO OIepaTopa BC) oTHOCHTENHHO TMHEHHBIX ONIEPATOPOB. HETO 3aJ1aHus

7. |Homyctumocts otHOcH-|[Jomyctumocth map mpoctpanctB (Co, Co), (Ao,Ag) OTHOCH-|Y CTHBIIM
TENbHO YPaBHEHHUS TEJIbHO JMHEHHBIX ypaBHeHUH. KpuTepun ycToM4MBOCTH siipa. [0nIpoc

8. |YpaBHenus c¢ pasHOCT-|Kpurepuii ycrolanBOCTH pasHOCTHOTO sapa. [IpeoOpasoBanue|[IpoBepka momari-
HBIM S,APOM Jlamnaca. HETO 3aJ1aHus

9. |llpunoxeHus nHTe-|3anava Jupuxie, OurapMoHndeckoe ypasHeHue. [IpuMenenue NoT—_—
TpalbHBIX YPaBHEHHN HMHTETPanoB, aHAJIOTMYHBIX NOTeHUHanaM. [Ipumenenue nHre- ompoc

IpaJIbHBIX YPaBHEHUH K TEOpHH KOJIeOaHHH.

2.3.2 JIaGopaTopHbIe 3aHATHSA (IPaAKTHYeCKHe / CeMUHAPCKHUE 3aHATHs1/ 1adopaTop-
Hble padoThI)
IIpu u3ydeHnn TUCHMIIIMHBI MOTYT IPUMEHATHCS JIEKTPOHHOE 00y4YeHUe, AUCTaHIIMOH-
Hble 00pa3oBaTesibHble TexHoJoruu B coorseTcTBrn ¢ PI'OC BO.

HaumenoBanue pasgena

dopMa TEKyIEro

Ne Temartuka 3aHATHI/PabOT
(Tembl) KOHTPOJIS

1. |CymectBoBanme u enuH-|Mcropus. YpaBHenus Bomnpreppa — MareMaTnyeckue MOAETH| Y CTHBIN
CTBEHHOCTB PEIICHHUS 9BOJIIOIIMOHHBIX IPOIECCOB. orpoc

2. dopmyna pemeHnst ypaBHEHUsI C BBIPOXKAEHHBIM siipoM. Pe-

VYpaBHEHUsI C BBIPOX- pMyJIa p P PO AP
30JIbBEHTa YPaBHEHUs C Pa3HOCTHBIM siapoM. PesombeenTa|lIpoBepka nomami-
JICHHBIM U C Pa3HOCTHBIM
ATDOM ypaBHeHHs. Teopema CyIIECTBOBAHUS M €IMHCTBEHHOCTH pe-|HETO 3adaHus
P meHus1. [Ipo0iemMbl TEOPHN €TMHCTBEHHOCTH.

3. MeToapl HOKa3aTeNbCTBA MHTErpabHBIX HepaBeHCTB. OcHoB-|[IpoBepka momari-
WHuTerpaibHble HEpaBEH- o
crBa HbIE JITHEWHBIE HEpaBeHCTBA. Jlemma bennmana. HEro 3aJaHus, KOH-

TpoJbHAs paboTa

4. |3aBucuMOCTh  pelreHus [HempepbiBHAs 3aBHCHMOCTh PEIICHUH OT SApa M CBOOOJHOTO Mposepka goMar
OT INapaMmeTpoB. YCTOW-|wieHA. YCTOHYMBOCTb U AaCHUMITOTHYECKAs  yCTOMYMBOCTb Hcfro 3:)1aHm
YUBOCTb peuIeHU JTMHEWHBIX YPaBHEHUU. Y CTOMYMBOCTB SIApa.

5. (L)-cBoiictBo. domyctumocts map (BC, BC), (Co, BC), (Ao, Mposepka  Tomar
Homyctumocts map mpo-|BC) OTHOCHTENbHO IHMHEHHBIX omepaTopoB. JlomycTHMOCTH Heri“o SI;Z[aHI/IiI or
CTPaHCTB nap npoctparcTB (Co, Co), (Ao,Ag) OTHOCHTENBHO JTHHEHHBIX HBI OIIPOC Y

ypaBHeHuil. Kputepuu ycroiiunBoctu siipa P

6. 3anaua [{upuxie, Ourapmonunueckoe ypasHeHue. [IpumeneHne

[Mpunoxxenns UHTe-
IpaJIbHBIX YpaBHEHUH

MHTErpajoB, aHAJIOTMYHBIX MOTeHIManaM. [IpumeHeHe nHTe-
IpaJIbHBIX YPaBHEHUH K TEOpUH KOJIeOaHHH.

[IpoBepka gomari-
HEro 3aJaHust

2.3.3 llpumepHnas

TEeMaTHKA KyPCOBBIX padoT (IIPOEKTOB)

Crabunmuzaropsl U koctadmimzaropsl AT-rpymnmn
HunenorentHeie anredpsr JleliOnuia

Mopenu pacnpocTpaHEHUs HEPBHOT'O UMITYJIbCa
I'enepanys npoCcThIX YuCen

MareMatruueckre MOJEIN KOHKYPEHIIUU



Busyanu3zanus mporecca UCCIIEIOBaHUS T€OMETPUYECKUX Mojenei (Yriibl B MPOCTpaH-
CTBE)

MatemaTuueckre MOJIeTH MyTyalnu3Ma JABYX u 0oJiee BUIOB

MareMaTHuecKue MOJICITH B OMOIOTHA

Busyanuzanus nporecca UCCIEIOBaHUS T€OMETPUIECKUX MOJeNel (paccTOsIHUE B MPO-
CTpaHCTBE)

MaremaTuueckre MOJICH B €CTECTBO3HAHUH

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eCceYeHUs JJIA CAMOCTOSATEIbHOH pPadoThl
00y4aoIUXCH MO JUCHUILIMHE (MOTYJII0)

ITepeueHp y1eOHO-METOIUUECKOTO 0OECTICUEHHS TUCIUILTIHEI IO BBITIOJIHE-
Ne Bun CPC HUIO CaMOCTOSITENILHOM paboThI

1 |I[Ipopabotka yueOHOTrO (T€0- |MeTonuuecKre yKa3aHHs 110 BBIMOJHEHUIO CAMOCTOSITENEHON paboThl 00Y-

PETHYECKOr0) MaTepraa YJaromuxcs. Y TBEepKAeHsI Ha 3aceqannu CoBera QaKyinbTeTa MaTeMAaTHKH H
komItbioTepHbIX Hayk DI'BOY BO «Ky6I'V». [Iporokon Ne 5 ot 05 mas
2022 r.
2 |BbimonHeHHE MOMANTHUX 3a- |(MeToanYecKue YKa3aHus 110 BRITOJHEHUIO CAMOCTOSTEILHON paboThl 00yva-
JlaHuil (pelieHue 3aaa4) IOIMXCsl. YTBepKIeHbBI Ha 3acenanun CoBeTa (haKyIbTeTa MAaTEMaTHKH U

komibioTepHbIX Hayk ®I'BOY BO «Ky0I'V». [Tporokon Ne 5 ot 05 mas 2022
r.

3 |IloaroroBka K TeKymemy Meroauyeckue yKa3aHus 1O BHIIIOJIHEHHIO CAMOCTOSTENIbHOM paboThl 00yya-
KOHTPOIIIO 1omXcs. YTBepiKaeHb! Ha 3acenanny CoBeTa (aKkyynbTeTa MaTeMaTHKU U
komnboTepHEIX Hayk @TBOY BO «Kyo6I'V». [Ipotokon Ne 5 ot 05 mas 2022
T.

4 |[IpomexyTouHas aTTectanys |MeToAWYECKHE yKAa3aHU MO BHIIOIHEHHIO CAaMOCTOSTEIbHON paboTh! 00y4a-
(3auer) IoIuXcs. YTBepKIeHbI Ha 3acenanny CoBeTa (akynbTeTa MaTEMaTHKU U
komnboTepHEIX Hayk @TBOY BO «Kyo6I'V». [Ipotokon Ne 5 ot 05 mas 2022
T.

Y4yeOHO-METOANYECKHE MaTepuajbl I CaMOCTOATENBHONW pabOThl O0YyYaloOlUXCs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 310poBbsi (OB3) mpenocrasnsorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37]0POBbS U BOCHPUSATHS HH()OPMAITIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHo (opme Ha si3bike bpaitns.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTa:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMme ayaunodaiina.

JlaHHBII TIepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTUHIEHTa 00Y-
YarOMINXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOIMH, IPUMEHsIEMbIe IIPH 0CBOCHUHU IMCUMILIUHBI (MO-
JLyJist)

B xozxe m3yueHus! JUCHUIUIMHBI IPETYCMOTPEHO UCHOIB30BAHKE CIEAYIOIINX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUI: JIEKLINH, Ta0OpaTOPHbIE 3aHATHUS, CAMOCTOATEIbHAsI paboTa CTYIEHTOB.



[enp nabopaTOpHBIX 3aHATUN — HAYYUTH CTYACHTA IPUMEHSITH MOTYyYCHHBIC Ha JICKITHIX
TEOPETUYECKUE 3HAHUS K PEUICHHUIO U UCCIIEIOBAaHUIO KOHKPETHBIX 3a7ad. B kaxaom cemecTpe
MIPOBOSITCSI KOHTPOJIBHBIC PA0OTHI JIJIsl IPOBEPKHU YCBOSHUS MaTepUalia CTyICHTAMHU.

KomneTeHTHOCTHBIN MOAX04 B paMKax MPErnojaBaHusl AUCHUILIMHBI PEAIU3yeTCs B HC-
MOJIb30BAHNY UHTCPAKTUBHBIX TEXHOJIOTHI B COYCTAHUN C BHEAYAUTOPHOU pabOTOM.

NudopManinoHHbIE TEXHOJIOTHH, IPUMEHSIEMbIC TTPU U3YUYECHUU JUCIUTIIMHBI: UCIIOIb30-
BaHHE WH(OPMAIMOHHBIX PECYpPCOB, MOCTYIMHBIX B WH()OPMAIMOHHO-TEICKOMMYHUKAIIMOHHON
cetu MHTEpHET.

AnanTuBHBIE 00pa30BaTEIbHBIC TEXHOJIIOTUN, IPUMEHSIEMbIC PU U3YYCHUN TUCIUTLIAHBI
— JUIA JIUI] C OTPAHUYECHHBIMH BO3MOXHOCTSMH 3J0POBbsI MPEIYCMOTPEHA OpraHu3anus KOH-
CyJIbTallUi C KCIIOJIb30BAHUEM BJIEKTPOHHOM IMOYTHI.

Jns Ui ¢ orpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEyCMOTPEHA OpraHU3alMs
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHoO4YHbIe CPEACTBA 1JIsl TEKYIero KOHTPOJIS YCIIeBAeMOCTH M IPOMEKYTOYHOMH
arTecTauMu

OneHouyHblE CpeACTBa NMpEAHA3HAUYEHBI ISl KOHTPOJIS U OLIEHKM 00pa3oBaTENIbHBIX J10-
CTH)KEHUH 00ydaroluxcsi, OCBOMBIIUX MpOrpamMmy y4eOHOW TUCIUIUIMHBL «JlomOoNHUTETbHBIC
IJ1aBbl (PYHKIIMOHAJIBHOTO aHAJIN3a.

VYyeOHasi AeATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TIpadukoM ydyeOHOro mpolecca.
[Tpouecc camocTOATENBbHON pabOThl KOHTPOJIUPYETCS BO BPEMS ayUTOPHBIX 3aHATHUI U UHAU-
BUYaJIbHBIX KOHCYJIbTALIUM.

OneHOYHBIMU CPEICTBAMU JUCIMILIMHBL SBIISIOTCS CPEACTBA TEKYIIEro KOHTPOJs (KO-
JIOKBUYMBI, KOHTPOJIbHBIE pa0OThI, a TAK)KE HA TAOOPATOPHBIX 3aHATUSAX — OTBET Y JOCKH H MPO-
BEpKa JIOMAIIHUX 33/IaHHi1) U UTOTOBas artectalus (IK3aMeH).

CprRTypa OLHCHOYHBIX CPEACTB NJHA TeKVIIIeﬁ H l'lpOMe)KyTO‘IHOﬁ arreCcranmmu

Kon n HanmeHoBaHue HanMeHoBaHNE OLIECHOYHOIO CPEICTBA
Ne Pe3ynpratsl 06ydeHus
WHIUKATOpA . IIpomexyTouHas
n/n (B cooTBercTBHU C 1. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTalus
WUIIK-1.1 3uaer ocHOB- | 3Haer TeopeMy cymectBo- | KOHTponbHas pabora Nel mo | Bompocs! Ha 3a-
Hble MOHSITWS, WISH U | BaHUS M CIUHCTBEHHOCTH | TeM€ «HHTerpajbHble ypas- | 4eTe 1-4
1 | Meronbl (yHIaMeHTalb- | PElIeHHs HHTerpajpbHoro | HEHUS M HCPABCHCTBA»
HBIX MaTeMaTHYeCKUX | YpaBHEHHs Bonbteppa;
JUCHHTUIAH JUTA PElICHUS | yMEeT pelaTtbh ypaBHEHUS
0a30BbIX 3a/1a9 C Pa3IMYHBIMH SIAPaMHU
UIIK-1.3 MmMeer HaBBIKH KoutponsHast pabora Ne2 mo | Bompock! Ha 3a-
peuieHuss ~ MareMaruue- TeMe «YcrtohuuBocTh. [omy- | were 5-11
CKHX 3aJad, COOTBET- | 3HACT TeOpeMBI 00 YCTOW- | CTUMOCTB Map MPOCTPAHCTBY»
o | cTBYMOmIX KBaJTU(PUKA- | YUBOCTH U JOMYCTUMOCTH
[IUH, BO3HUKAIOMIUX TIPH | COOTBETCTBYIOIINX nap
MPOBEICHUN HAYYHBIX M | IPOCTPAHCTB
MPUKIAIHBIX HCCIIE0Ba-
HUAMN
HIIK-1.3 Mmeer HaBBIKK VYerupih  ompoc  mo  Teme | Bompoc Ha 3auere
pelieHrss ~ MaTteMarude- «[IpuoKeHUsT MHTErpabHBIX | 12
CKMX 3amad, COOTBET- ABHEHHI», IPOBEPKa /3
et 3HaeT BO3MOXHBIC TPH- yp » POBEPKa 1
CTBYIOIINX  KBanu(puka-
3 JIOKEHUSI ~ MHTETPATBHBIX
MY, BO3HUKAIOIUX TPHU .
ypaBHEHUI
MPOBEJICHUN HAYYHBIX U
MPUKJIAHBIX HCCIIENO0Ba-
HUH

TunoBbie KOHTPOJIbHBbIC 32JaHUS MJIH HHbIE MaTepPHAJIbl, HEOOXOAMMBIE VI OLCHKH 3HA-
HHMI, YMEHHI1, HABBIKOB U (MJIH) ONbITA AEATEIbHOCTH, XapaKTePU3YyOILIMX 3TaNbl (pOPMH-
POBaHHUsI KOMIIETCHIIHI B polecce 0CBOCHHUsI 00pa30BaTeJbLHOM NPOrPaMMbl




[Tpumepnsbie 3a1aHus:

1. Haiftu utepupoBaHHbIE siIpa U PE30JIBEHTY siipa

2
K(t,s):1+t

1+s%

2. Pemuth ypaBHEHUE
t
X(t) = [e"*x(s)ds +e".
0

3. Pemuthb ypaBHEHUE

x(t) :—j(t —s)x(s)ds +t.

4. OLeHUTh pelIeHe HEpaBEeHCTBa

X(t) < _[tsx(s)ds +tt.

5. OueHuTh perieHne ypaBHeHus

t
x(t) = Iarctg (t+2s+1t?) cos?s x(s)ds +e' sine'.
0
6. Jonyctumsl ju iapsl (BC, BC), (Co, Co), (Ao, Ao) OTHOCHUTEIHHO JTHHEHHOTO OMepaTopa

- j 1
Kx(t)=|
Ot +1

X(s)ds?
7. SIBnsieTcs MU ypaBHEHHUE

xO=[ [ 3] e x(e)ds + (1), 120,
5 s+1

YCTONYHMBBIM (ACUMIITOTUYECKH YCTOWYUBBIM)?

8. [Ipu KakuX 3HAYEHHSIX [MAPaMETPOB SAPO
k(t)=ae?, acR, <0,

He ycTolunBo? KakoB BUJ pe30IbBEHTHI?

3a4eTHO-IK3aMEeHAIMOHHBbIC MAaTEePHAJIbI JJIsl IPOMEKYTOYHOH aTrecranuu (3ader/
IK3aMeH)
[IpumepHbIe BOIPOCHI K IK3aMEHY:

8 cemecTp
1. Jluneiinoe uHTETpabHOE ypaBHeHHE BoasTeppa. OCHOBHBIC TTOHSTHSA.

2. Teopema cyIiecTBOBaHUS M €JMHCTBEHHOCTH PEIICHHSI TMHEHHOTO YPaBHECHUSI.
3. ®opmMyna peleHns ypaBHEHUS ¢ BBIPOKIEHHBIM SIAPOM.

4. OneHka pereHni HHTerpaIbHbIX HEPABEHCTB.

5. HempepsIBHas 3aBUCUMOCTb PELIEHUH OT CBOOOHOTO YJIeHA.

6. YCcTON4YMBOCTD PEIIEHUN YpaBHEHHUS.

7. Jomyctumocts napsl (X, BC) otHocurenbho Q .



8. Jlomyctumocts mapsl (Co, Y) otHOCHTENBHO Q .

9. Homyctumocts napsl (Co, Co) OTHOCUTENBHO JUHEHHOTO YPAaBHEHHUS.
10. Jomyctumocts napsl (X, X) OTHOCUTENIBHO YpaBHEHHUS.

11. Kpurepuil ycTOHUYMBOCTH Pa3HOCTHOT'O SAPA.

12. IlpunoxeHust UHTETPaJIbHBIX YpaBHEHUIA.

1. Pemuth ypaBHEHUE

TunosBble 33124, BBIHOCUMbIE HA JK3aMeH
8 cemecTp

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

2. Monyctumsbl i mapsl (BC, BC), (Co, Co), (Ao, Ao) OTHOCUTEIILHO JIMHEHHOTO OIiepaTopa

Kx(t) = j (t—s) e>'x(s)ds?

3. SIBnsiercst u ypaBHEHUE

x(t) = ?x(s)ds+ f(t), t>1,

YCTOMUYUBBIM (ACUMITOTHYECKH YCTONYMBBIM)?

Kputepuu oneHuBanus pe3yibTaToB 00y4eHUs!

Onenka Kputepun olleHHBaHUS 10 SK3aMEHY
BrIcoknii ypo- | OLEHKY «OTJHMYHO» 3aCIIy’KHUBA€T CTYAEHT, II0Ka3aBIINNA BCECTOPOHHMUE,
BEHb «5» cHUCTeMaTH3UpPOBaHHbIE, INTyOOKHe 3HaHUA Y4eOHOH ImporpaMMbl JUCIH-
(oTHMYHO) IUIMHBI 1 YMEHHE YBEPEHHO NPHUMEHSATh MX Ha MPAKTUKE MpPU PELICHUU
KOHKPETHBIX 3a/1a4
CpenHuil ypo- | OLEHKY «XOPOLIO0» 3aCIy’KMBA€T CTYAEHT, €CIM OH TBEPAO 3HAET Mare-
BEHb «4» pHaJl, FpaMOTHO U IO CYIIECTBY M3J1araeT €ro, yMeeT IPUMEHAThH IOJY-
(xopor110) YEHHbIE 3HAHUS Ha MPAKTHUKE, HO JOIMYCKAeT B OTBETE WJIM B PEUICHUU
3a]1a4 HEKOTOpbIe HETOYHOCTH
OLICHKY «Y/OBJIETBOPHTEJbHO» 3aCIIy)KHBAaeT CTYJIEHT, IOKa3aBILUN
IToporosslii pa3po3HEHHBII XapakTep 3HaHUM, HETOCTATOYHO MPaBUIIbHBIE (HOPMYIIH-
YpOBEHb «3» | pOBKU 0a30BbIX MOHATUN, HAPYUIEHUS JJOTUYECKON MOCIE10BATEIbHOCTH
(YIOBIETBOPU- | B M3JI0)KEHUH MPOTPaAaMMHOTO MaTepuaia, HO IPU 3TOM OH BJaJleeT Oc-
TEJIBHO) HOBHBIMHU pa3jiesiaMu y4eOHOM MporpaMMbl B HEKOTOPOM 00beMe, HEOO-
XOZMMOM JUIs JaJIbHEHIIero o0y4eHus: 1 MOKET PUMEHSTh MOJTy4YeHHbIE
3HaHUA 110 00pa3ily B CTAHJIAPTHON CUTYalluu
Musmvansaegi | CLEHKY «HEYI0BIETBOPHTENLHO» 3aCTyKHBACT CTYICHT, KOTOpBI HE
yPOBEHb 2 3HaeT OoJbLIeH YacTH OCHOBHOTO COJAEp)KaHUS y4yeOHOW MporpaMMel
(Hey10BICTBO- ZAMCLMIUIAHBI, JOMYCKaeT rpyoble omuOKu B (POPMYIHPOBKAX OCHOBHBIX
PHTEITBHO) MOHATUNM JUCUMIUIMHBI U HE YMEET MCIOJb30BaTh IOJYyYEHHBIE 3HAHMS
IIPU PEIICHNUN THUIMOBBIX MPAKTUYECKHUX 3a]a4

OI_ICHOLIHLIC cpeacTBa ik UHBAJIWAOB U JIUL C OTPAaHUYCHHBIMH BO3MOXXHOCTAMU 310PO-

Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX MCUXO(PHU3NUECKUX OCOOCHHOCTEH.
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— MPU HEOOXOJAUMOCTH WHBAIHIAM M JIUIAM C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3710PO-
BbsI TIPEAOCTABIISIECTCS JOMTOJHUTEIHLHOE BPEMS JIJIs TOATOTOBKHM OTBETA HAa YK3aMEHE;

— IIPU MPOBEICHUU MPOIICYPHI OLICHUBAHUS PE3yIbTAaTOB 00YUYCHUS MHBAIHJIOB U JIUII C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbBSI TPETYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUYCCKIX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBHUIYaTbHBIMA OCOOCHHOCTSIMU;

— TIpU HEOOXOJAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
¥ WHBAJIMOB IMPOIEaypa OICHUBAHUS PE3YJIbTATOB OOYYCHHS IO TUCIUIUIMHE MOXET MPOBO-
JUTHCS B HECKOJIBKO ITAIIOB.

[Ipouenypa oreHUBaHUsI PE3yabTATOB OOYYCHHS WHBAIUAOB W JIMI[ C OTPAaHHMYECHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI TI0 TUCIMILIMHE (MOJYJII0) MPEIyCMaTpUBACT NPEAOCTaBICHHE WH-
dopmaruu B popmax, aJanTUPOBAHHBIX K OTPAHHUYEHUSIM UX 370POBbsI M BOCIIPUSATHUS HHPOpMa-
UH:

Jis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JIJist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBI TIepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YAFOIIUXCA.

5. [lepeveHb y4eOHOI JUTEPATYPbl, THGOPMANMOHHBIX PECYPCOB H TE€XHOJIOTHii
5.1. YueOnas auteparypa
OcHoBHas1 JIuTepaTypa:

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

2. Tlerposckuii, N.I'. Jlekunu 1Mo TeOpUU HHTETPAITBHBIX YPAaBHEHHI [ DIEKTPOHHBIN pecypc]
: yueb. — DnekTpoH. 1aH. — Mocksa : @uzmatiuTt, 2009. — 136 ¢. — Pexum nocryna:
https://e.lanbook.com/book/59553.

3. bapcykosa, B.1O. (KyoI'Y).IIpakTukyMm 1o JIMHEHHBIM UHTETPaIbHBIM yPaBHEHUSM
Bonwsreppa [Tekcr] / B. 0. bapcykoga, 3. b. Llamtok, M. B. Lamok. - Kpacuonap : [Ky-
6aHckuit rocyapcTBeHHbIN yHuBepcutet], 2008. - 24 c. - bubauorp.: c. 24. - 50.00.

Jnist OCBOSHMSI TUCIUTUTMHBI MHBAIMIAMHA W JIUIIAMU C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMU
3/10pOBbsI MMEIOTCSl M3JJaHHS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanvy u « bubIUOKTYOY.

JdomosHuTeIbHAS JIUTEpATYypa:

1. Memxuc, A.Jl. Ilpukiagnas Mmatematrka it HHxeHepoB. CrelanbHble Kypebl [ D1eKTpoH-
HBII pecypc] : yue6. mocodue — DekTpoH. AaH. — MockBa : @u3matiut, 2006. — 688 c. —
Pexxum mocryna: https://e.lanbook.com/book/48184.

2. JluddepeHnmanbHple 1 HHTETPATBHBIC YPaBHEHUS, BApUAIIHOHHOE NCYUCIICHHE B TIpUMe-
pax ¥ 3ajadax [DJaeKTpoHHBIN pecypc] : yueO. mocobue / A.b. Bacunbesa [u np.]. —
OnekTpoH. aaH. — Mocksa : ®usmariut, 2003. — 432 ¢. — Pexum gocrymna:
https://e.lanbook.com/book/2358.

5.2. Ilepuoanyeckasi JuTepaTrypa
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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

Vka3zviearomesa neuammuvie nepuoouueckue uzoanus uz «llepeuns neuammuvix nepuooute-
CKUX us0auuil, XpaHauuxcs 8 gonoe Hayunou oubruomexu Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snekmponmnvie nepuoduueckue uz0anus, ¢ yKa3amu-
em adpeca caiima 1eKMpOHHOU 8EPCUlU HCYPHANA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM UMeen
Kyory:

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

2. Dnextponnas 6udamoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypcChl, B TOM 4YHCJIe COBpeMeHHbIe MpodeccuoHalbHbIe 0a3bl JaH-
HbIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI
DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (IBC):
SBC «IOPAUT» https://urait.ru/
9bC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
ObC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

agkrwdE

IIpodeccnonanbHubie 0a3bl JTAHHBIX:
Web of Science (Wo0S) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas 6ubimroreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX KypHatoB HOUKOH http://archive.neicon.ru
7. HammonanbHas »ieKTpoHHAsE OUOIMOTEKa (AOCTYI K DNEKTPOHHOW OMOIHOTeKe Iuc-
cepranumii Poccuiickoii rocynapcteennoit oudaunoreku (PI'B) https://rusneb.ru/
8. IIpesupenrckas oubimorexka uMm. b.H. Enprinna https://www.prlib.ru/
9. DnextponHas koyekius 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.htmi
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. VuuBepcuterckas nHpopmannonHas cucrema POCCHUS http://uisrussia.msu.ru

agkr~wbnE

HNHpopmManHoHHBIE CIPABOYHbIE CHCTEMBbI:
1. Koncynbrant [lntoc - cipaBoyHasi mpaBoBasi cUcTeMa (JIOCTYII MO JIOKAJIBbHOM CEeTH ¢
KOMIIBIOTEPOB OMOITUOTEKH )

Pecypchl cBOOOHOTO 10CTYMA:
1. AmMepuKaHCKas aTeHTHas 0a3a TaHHbBIX http://www.uspto.gov/patft/
2. TlomHble TEKCTHI KaHAACKUX AuccepTaimii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. MuHUCTEpCTBO HayKHU U BbIcuiero oopasosanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;
5. ®enepanbHblii mopTan "Poccuiickoe oopazoBanue” hitp://www.edu.ru/;
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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/
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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/

6. HMudopmanmonnas cuctema "EquHoe okHO qocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

7. Enunas koyuekuus nupoBbIX 00pa3oBaTelibHBIX pecypcos http://school-
collection.edu.ru/ .

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

9. IlIpoekt ['ocymapcTBeHHOr0 HHCTHTYTaA pycckoro sizbika uMeHu A.C. [Tymxkuna "O6-
pasoBanue Ha pycckoM' https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popManmoHHbIH nopTan "Pycckwuii si3pik" http://gramota.ru/;

11. Cnyxba TeMaTHYECKUX TOJKOBBIX ciaoBapeit http://www.glossary.ru/;

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

13. OO6pa3oBatenbHblil moptan "Yueda" http://www.ucheba.com/;

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

CoOcTBeHHBIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMalHOHHBIE pecypchl

KyoI'Y:

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

2. baza y4eOHBIX IITaHOB, YI€OHO-METOINIECKUX KOMIUIEKCOB, ITyOIHKaIHid U KOH(pe-
penumii http://mschool.kubsu.ru/

3. bubnmorexa nHHOPMAIIMOHHBIX pecypcoB Kadeapbl nHHOpMAIIOHHBIX 00pa3oBa-
TeJNBbHBIX TexHoorui http://mschool.kubsu.ru;

4. DnexTpoHHbI apxuB qokymeHnToB Kyol'Y http://docspace.kubsu.ru/

5. DnekTpoHHblE 00pa3oBaTeNIbHBIE pecypchl Kadenpbl MH()OPMAIMOHHBIX CHCTEM U
TexHomoruii B oOpazoBanun KyOl'Y u nHayuno-merommueckoro >xypHama "IIIKOJIBHBIE
['OAbI" http://icdau.kubsu.ru/

6. Metoaguyeckue ykazaHMsl JJs1 OOY4YalOIIMXCSl 1O OCBOCHHMIO JAWCHHMILIMHBI
(Mmomyuis)

[lo kypcy mpenycMOTpEeHO MNpOBEACHHUE JIEKIMOHHBIX 3aHATUN, Ha KOTOPBIX Jaercs
OCHOBHOM CHCTEMAaTH3MPOBAaHHBIA MaTepuaj, J1a0OpaTOpHBIX 3aHATHH, B XOJA€ KOTOPBIX
CTYJEHTaMH NPUOOPETAIOTCS U 3aKPEIUISIIOTCS OCHOBHBIE IPAKTUYECKHWE HABBIKU pPEIIECHUs
pa3IMYHBIX 33Ja4, B TOM YHMCJIE C IPUMEHEHUEM ITOJIYYEHHBIX TEOPETUYECKUX 3HAaHUM.

Baxkneiiimmm stanoM Kypca sIBiIsieTCs caMocTosiTeNnbHast pabora no aucuumuinae. Camo-
CTOsITeNIbHAs paboTa CTYIEHTOB SIBJISETCS HEOThEMJIEMOI 4acThIO Mpoliecca MOAroToBKU. Ilox
CaMOCTOSITENIbHON pabOTON MOHMMAETCSA YacTh Y4EOHOM MIIaHUPYyeMOi paboThl, KOTOpasi BBITIOJI-
HSETCA O 33JaHUI0 U MPU METOAMYECKOM PYKOBOJCTBE MpernojaBareis, Ho 6e3 ero Hernocpe-
CTBEHHOTO y4acCTHSl.

CamocrosTenbHas paboTa HamnpaBieHAa Ha YCBOEGHHE CHUCTEMbl Hay4YHbIX M HpodeccHo-
HaJIbHBIX 3HaHUHU, POPMHUPOBAHUS YMEHHUIN W HABBIKOB, IPUOOPETEHHUE OIbITA CAMOCTOSTEIILHON
TBOpueckoil nesrenpHocTH. CPC momoraer ¢opMHpOBaTh KyJIbTYPY MBILIUIEHUS CTYAEHTOB,
paciupsTh O3HABATEIbHYIO 1E€ATEIbHOCTb.

Buasl camocTosTeNnbHOM paboTHI IO KypCy:

@) no yenam: MOATOTOBKA K JIEKIHIM, K JaOOPaTOPHBIM 3aHATHSAM, K KOHTPOJIBHBIM pabo-
TaM, K KOJIJIOKBUYMY.

0) no xapaxmepy padomul: U3y4eHNE JTUTEPATyphbl, KOHCIIEKTA JEKLIUN; TTOUCK JIUTEpaTy-
pbl B OMOIMOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHTyEMOM JIJIsl CAMOCTOSITENIbHOIO U3YUYEHUs Hayy-
HOU JINTEepaTyphl; pELICHHE 3a/1a4.

TemaTnueckoe IaHuPOBAaHUE CAMOCTOSATENILHONW PabOTHI CTYCHTOB.

Ne HaumenoBanue Coneprxanue paszena (TeMbl) Bun pabotsr
pa3zgena (TeMsbl)
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Ne HaumenoBanue Coneprxanue paszzena (TeMbl) Bun pabotsr
pasnena (TeMbl)
1 Uctopusa. YpaBrmenuss Bomsreppa - maremarmde- | [Tomck HeoOXoaumoii HH-
CKHE MOJIENTH 3BOJIIOIIMOHHBIX Tporieccos. [loctpoe- | dopmarum (cM. CIHCOK
BBenenue HUE MaTEMATHYECKUX MOJEIIEH. JUTEPATYPHI).

2 CymecTBoBaHME [Tonck HEOOXOOMMOI NH-
U €IUHCTBEH- Teopema cymiecTBOBaHHUS U €AMHCTBEHHOCTH pere- | Gopmanun. M3ydeHne
HOCTb PELICHUs Hust. [Ipo6eMbl Teopun €IMHCTBEHHOCTH. JEKIMOHHOTO MaTepuaa.

3 Jlunetinsie ypaB- | @opMmyrna pemeHUs YpaBHEHHS C BBIPOKACHHBIM | Ilomck HeoOXomammoil nH-
HEHHS sapoM. Pe3osibBeHTa ypaBHEHHS C PAa3HOCTHBIM sia- | ¢opmarnmu. M3ydenue
Bonsreppa ¢ pOM. JIEKIIMOHHOTO MaTepuaa.
BBIPOKICHHBIM U Koncnexruposanue. Ilog-
Pa3HOCTHBIM TOTOBKa K KOHTPOJBHOI
SITPOM paborte.

4 WnTterpanbHble WnrerpanbHbele HepaBeHCcTBA. MeTopl ToKazaTenb- | [lonck HeoOXoMuMOi UH-
HEpaBEHCTBA CTBa UHTErPaJbHBIX HEPaBeHCTB. Mcnonp3oBaHue ¢dopmaryn. Mzyuenne

HMHTETpalbHbIX HEPABEHCTB. JIEKIIMOHHOTO MaTepuaa.

5 3aBUCHUMOCTh HemnpepbiBHast 3aBUCUMOCTB PELICHUN OT s1pa U [ouck HeoOX0aUMON HH-
peleHus CBOOOHOTO WIeHa. Y CTOMYMBOCT M acumnroTnde- | Gopmanun. Mzydenne
OT MapaMeTPOB. CKasi yCTOHUYMBOCTb PEIIEHHUN JIMHEIHBIX ypaBHE- JEKIMOHHOTO MaTepuaa.
YcTOMYNBOCTD HUU. Y CTONYMBOCTS siApa. KoucnekrupoBanue.

6 JomycTUMOCTh Honyctumocts map (BC, BC), (Co, BC), (Ao, BC) ITouck HEOOXOTUMOM UH-
Iap OpOCTPAHCTB | OTHOCHUTENBHO JUHEHHBIX ONEPaTOpPOB. ¢dopmaru. Vzyuenne
OTHOCHTEIIBHO TEOPETUIECKOTO MaTepra-
OIepaTopoB na.

7 JlomyCTUMOCTD JlomyCTUMOCTD ap MpOCTPAHCTB (Cg, Co), (Ao, Ao) TToMCK HEOGXOTHMO HH-
Iap IPOCTPAHCTB | OTHOCHUTENIBHO JMHEHHBIX ypaBHeHU. Kputepuu
OTHOCHTEIIBHO YCTOMYUBOCTH sIIpa. popmanuu. Usyuciue
N—— JIEKIITMOHHOTO MaTepuaa.

8 YpaBHEeHU € Kpurepuii ycroitunBoctu pasHocTHoro siapa. [Ipe- TTOATOTORKA K KOHTDOIb-
Pa3HOCTHBIM obpazopanue Jlamnaca. Hoii paboTe.

SIIPOM

9 IIpunoxenus [IpuMeHeHNE HHTETPANIOB, AHAJIOTHYHBIX MOTeHIHAa- | [louck HeoOXOoAUMOM UH-
HMHTETPaIbHbBIX naMm. [IpruMeHeHne HHTEerpanbHbIX ypaBHEHUH K ¢dopmarn. Mzyuenne
YpaBHEHHH TEOPHH KOJICOAHHH. JEKIMOHHOT0 MaTepuaa.

B ocBoenun JAUCHUIINIMHBI MHBAJILAAMH W JIMIOAMU C OTPaHUYCHHBIMU BO3MOXHOCTIAMU

3I0pOBbs OOINBINIOE 3HAYCHHE HMEeT HHJIWBHyalbHas y4deOHas paboTa (KOHCYNIbTallUU) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIUM WHIWBHUIYyAIH3AIMA OOYYCHHUS M YCTAaHOBJICHUIO BOCITUTATEIFHOTO KOHTAKTA
MEXIy TpernofaBaTeieM W OOyJaroIIUMCS WHBAIWIOM WA JHUIOM C OTpaHUYCHHBIMU

BO3MOXHOCTSAMHU 310POBbA.

7. MaTrepuajibHO-TEXHHYECKOE o0ecriedeHne 1o JUCHUIInHE (MOAYI10)

HaumeHnoBaHnwue crierajabHBIX I10-
MEIIeHUMN

OCHAaIIEHHOCTD CITEHUAJILHBIX M0~
MEIIEHUH

IIepedeHb NMLIEH3MOHHOTO NIPO-
IPaMMHOTO O0eCTieueHUsI

Y4eOHbIe ayAUTOPUHN ISl TIPOBEIe-
HUS 3aHATUN JEKIIMOHHOTO THIIA

Mebenb: yaeOHas mebensb
TexHUYeCKUe CPeICTBA O0YUCHHS:
JKpaH, POEKTOP, KOMIIBIO-
Tep/HOYTOYK

IIporpamMmsl Uil IEMOHCTpaLUU U
cosmanus npesenTanuit («Microsoft
Power Pointy).

Y4eOHble ayTUTOPHUHN IS IPOBEe-
HUS J1a00paTOPHBIX 3aHATHH

Mebenn: yaebHas medeib
TexHuYecKHe CpeacTBa 00yUCHUSL:
JKpaH, HPOEKTOP, KOMITbIO-
Tep/HOYTOYK

O6opynoBanue:

IIporpaMMbl ISl IEMOHCTpPAIMA |
co3xaHus npeseHtaunit («Microsoft
Power Pointy).

YdeOHbIe ayTUTOPUU LTS TIPOBEIC-
HUSL TPYHNNOBBIX (MHAMBUAYAJb-
HbIX) KOHCYJbTAIUiI

Aynuropus, (kabuner) 314H

Y4eOHbIE ayUTOPHHU JUISl TEKYIe-
TO KOHTPOJsS, TPOMEXKYTOYHOMH

Aypuropun, (xabuHeTsI)
312H,314H, 307H, 310H
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aTTeCTalun |

JIst caMOCTOSTENFHOM pabOThl OOYYAOIIMXCS MPEAYCMOTPEHBI TIOMEIIEHHUS, YKOMIUICK-
TOBaHHBIC CHEIMATM3UPOBAHHON MEOENbI0, OCHAICHHBIE KOMIBIOTEPHONH TEXHUKOW C BO3MOXK-

HOCTBIO ITOAKJIFOYCHHSA K CETH «I/IHTepHeT» u obecrieueHueM A0CTyIIa B 3JICKTPOHHYIO I/IH(i)Op-

MalMOHHO-00Pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

HaumeHoBaHue noMemeHun ais
CaMOCTOSATENILHOU paboThl 00yYa-

OcCHaIICHHOCTD TOMEIICHHUH 15
CaMOCTOATENBHOM paboThl 00y4a-

HepequL JIMIICH3UOHHOT'O IPO-
rpaMMHOI0O obecneueHus

KOMMYHMKAlMOHHOU cetu «MHTep-
HET» U JOCTYIIOM B 3JIEKTPOHHYIO

nHpopManmoHHO-
obpazoBaTenbHyI0 cpeay oOpa3oBa-
TENBHOM OpraHM3al|H, BeO-

KaMepbl, KOMMYHHKallMOHHOE 000-
pymoBaHue, obecreynBaroniee Jo-
CTYIl K CETH WHTEPHET (MPOBOIHOE
COEMHEHNE M OECTpOBOTHOE CO-
eauueHue 1o texHoaorun Wi-Fi)

IOIMXCS IOIIXCS
ITomemnenne ans camoctosTensHON | Mebens: yueOHas meOemb OnexkTpoHHas OHONIHOTEYHAs CH-
paboTel oOywaromuxcst (YnTanpHbIH | KOMIUIEKT — cnenmann3upoBaHHOW | cTeMa eLIBRARY.RU
3an HayuHo# GMOIMOTEKH) MeOerr: KOMITBEOTEPHbIE CTOJIBI (http://www.elibrary.ru)/
Ob6opynoBanue: KOMIBIOTEpPHAS
TEeXHHKa C IIOJKIIOYCHHEM K HH-
(hopMarroHHO-

ITomemnenne M caMOCTOATEIBHOM
paboTtsl ooyuaronuxes (aya. 314H)

Mebenb: yaeOHas MeOeib
KoMmmnektr  cnenuanu3upoBaHHON
MebeIH: KOMIIBIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMITbIOTEepHAsI
TeXHHKa C MOJKITIOYCHHEM K HH-
hopMarroHHO-
KOMMYHMKalMOHHOU cetn «HTEp-
HET» U JOCTYIOM B 3JIEKTPOHHYIO

HHPOPMAMOHHO-
o0pa3oBaTenpHyI0 cpeny obpa3oBa-
TeNbHON OpraHU3aLuH, BeO-

KaMepbl, KOMMYHHKAIIMOHHOE 000-
pynoBaHHe, 00ECIeUrBAOIIEe JI0-
CTYI K CeTH UHTEPHET (IIPOBOIHOE
COCIIMHEHNEe M OECIpPOBOIHOE CO-
enunenne o texuHonoruu Wi-Fi)

IIporpaMMbl ISl IEMOHCTpPAIMA |
cosnanus npesentanuit («Microsoft
Power Pointy).
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