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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)
1.1 llean ocBOeHUS TUCHHUILIHHDBI
Ilemn ocBOCHHS AUCIUIUIMHBI ONpeaesieHbl GeaepalbHBIM TOCYAapCTBEHHBIM CTaHIap-
TOM BBICIIIETO 00pa30BaHUs MO HANPABICHUIO MOATOTOBKH «MaTeMaTuka», B paMKax KOTOPOU
MPENoIaeTCs TUCIUTUINHA.
[enstmu ocBOEHUS TUCHUIUIUHEL «HTEerpalibHBIC U OTIepaTOPHBIC YPABHEHUS W MX MPU-
JIO’KCHHSD SIBJISTFOTCS .
1. dopmupoBaHue y CTyIEHTOB MPEICTABICHUN O MOHATHSAX Kypca MHTETPAIBHBIX U
OTIEPATOPHBIX YPABHEHUH M METOJIaX MX PEIICHHS,
2. (dopMupoBaHHE MaTeMaTHYECKOU KYJIbTYpPbI, CIOCOOHOCTEH K aITOPUTMUYECKOMY H
JIOTUYECKOMY MBIIIJICHUIO;
dbopMUPOBaHKE U PA3BUTHE TUIHOCTH CTY/ICHTOB,
4, oBjaJcHHME COBPEMEHHBIM amlmnapaToM HMHTETPAIBHBIX M OINEPATOPHBIX YpaBHEHUU
JUTSL TaJTbHEHIIEero MCIIOJIb30BaHUS B APYTUX OONACTAX MAaTEMATHUECKOTO 3HAHUS H
JTUCIUTIIINHAX €CTECTBEHHOHAYYHOTO COJICPKAHUS.

w

1.2 3agaun IMCHUILIHHBI

3ajayamMu U3y4eHUS TUCLUUIUINHBI SBIISIOTCS:

1. nonydeHue cTyIeHTaMH OCHOBHBIX TEOPETHYECKHUX 3HAHUH (TEOpPEeMbl CYyIECTBOBA-
HUS U €JMHCTBEHHOCTH peleHus 3anauu Koiu, TeopeTuueckue OCHOBBI METOJIOB
pCLICHHS] YPAaBHCHHUI B KOHEYHbIX PA3HOCTSIX);

2. (dopMupoBaHHE TPEACTABICHUS 00 WMHTETPAITBHBIX M ONEPATOPHBIX YPAaBHEHHSX U
METO/aX UX pelICHUs;

3. BbIpabOTaTh YMEHHS M HaBBIKA HCCICIOBAHUS U PEIICHUS WHTETPAJBHBIX M OIepa-
TOPHBIX YPaBHEHMUIA;

4. mpuoOpeTeHHe NMPAKTUYECKUX HABBIKOB PAaOOTHI C MOHATHSIMH U OOBEKTaMHU Kypca
UHTErPalbHbIX U ONEPATOPHBIX YPAaBHEHUIA;

5. HayuduTh IPUMEHSITh MHTETpaJIbHbIE U ONEPaTOPHbIE YPAaBHEHUS K PEIICHUIO pa3iny-
HBIX MPUKJIAAHBIX 33734 ((PU3NYECKUX, TEOMETPUUECKUX ).

1.3 MecTo AucuuIuinHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTeJIbHOM MPOrpaMMbl

Hucuunnuna «HTerpanbHble U ONEepaTOpHbIE YPaBHEHUS U UX MPHIIOKEHUS» OTHOCUTCS
K 4acTu, (opMupyemoil ydacTHHUKaMHu 0Opa3oBaTesbHbIX OTHouleHud brioka 1 "JlucuuminHel
(Momynu)" yueOHoro 1utana. B cooTBeTcTBUM ¢ pabounM yueOHBIM IJIAHOM TUCHHUIIINHA H3yda-
ercst Ha 4 kypee (7 cemecTp) Mo o4yHo# hopme 00ydeHus. Bua npoMeKyTOUHOMN aTTecTaliu: 3a-
Yer.

Mecto kypca B npoeccuoHanbHOM NOArOTOBKE OakanaBpa ONpeeNnseTcsl pojiblo MUHTeE-
IpajJbHBIX U ONEPATOPHBIX YpaBHEHUH B (POPMHUPOBAHUU BBICOKOKBATU(HUIIMPOBAHHOTO CIIeIHa-
JIMCTA 10 HaNpaBJlIeHUIO «MaTtemaTuka.

JUis yCHEIHOTo OCBOEHHUS TUCHUIUIMHBI OOYy4aroUIMiicsl JOJDKEH BIAaJeTh 3HAHUSMU,
YMEHUSIMH M HaBbIKaMH 110 IporpaMMe AUCHUIUINH «MaTeMaTH4ueckuil aHanuz», «Anredpa» u
«AHanmuTHUecKas reomeTpus», «/Iuddepennmanpupie ypaBHeHUs», «DyHKIMOHAIBHBIA aHa-
au3y». [laHHas IUCLUILIMHA SBIISETCS OCHOBOIOJATAMOIIEH Ui JAJIBHEUIIEr0 U3y4YEHUs JUCIH-
IUTMH BBICIIEH MaTEMaTUKU U MEXaHUKHU.

1.4 IlepeyeHb MIAHUPYEMBbIX Pe3yJabTATOB 00y4eHHs 10 JMCUHUILIUHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMHU pe3yJIbTATaAMH 0CBOCHHSI 00Pa30BaTeJIbHONH NPOrPaMMbl

N3yuenne naHHOW y4eOHOW MUCIHUIIMHBI HAIpaBieHO Ha (opMupoBaHHE y o0ydaro-
HIMXCS CIEAYIOINX KOMIIETEHLINNI!

PesynbraThl 00y4eHUs 110 TUCIUILIHHE
(3Haer, ymeer, BiajieeT (HABBIKH W/UITH OIBIT IEATCIHHO-
CTH))

KOZ[ 1 HAMMCHOBAHUEC I/IH,HI/IKaTopa* JOCTHIKCHUA
KOMIICTCHIIMHA

ITK-1 CniocobeH peliaTh akTyaJIbHbIE W BOXHBIE 33/1a41 (yHIaMEHTaIBHON M IPHUKJIaJHOW MaTeMaTHKH




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

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

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

3HaeT TCOPEMbI CYHICCTBOBAHWA W €AMHCTBECHHOCTH PCUIC-
HUsL; TCOPEMBI (DpellFOJ'II)Ma

YMeeT NMpHUMEHSATh METOA IOCIEAO0BATENbHBIX NPUOIHKE-
HUI, pelaTe HHTErpaJbHble YPaBHEHUS

Bnaneer HaBbIKaMH HeOGXOJJI/IMI)IX TCXHHUYCCKUX npe06pa-
30BaHHﬁ; HaBbIKaMU TMPHUMCHCHUSA NOJYYCHHBIX 3HaHHUI B
Apyrux 00JIaCTIX MaTEeMaTHYCCKOI'O0 3HAHUS U JUCIOUIIIIN-
HaX €CTECTBCHHOHAYYHOT'O COACPIKAHUA

NIIK-1.2 YmMeeT mepenaBaTh pe3ynbTaThl MpOBe-
JCHHBIX TEOPETUUECKUX U MPUKIATHBIX UCCIIEN0-
BaHWH B BH/E KOHKPETHBIX IPEAMETHBIX PEKO-
MEH/IAINH B TePMHUHAX TIPEIMETHOH 00IacTn

3HaeT BO3MOXKHBIE C(epbl NPUIOKEHUH M3yYeHHBIX B TEO-
PHUH HHTETPATBHBIX M ONEPATOPHBIX YPAaBHEHHN OOBEKTOB H
WX OCHOBHBIX CBOMCTB

VYMmeer MaTeMaTHICCKU KOPPEKTHO CTaBUTH M HCCIIEA0OBATH
3a/1a91, BOSHUKAIOMINEC B IPUIIOKEHUAX

Brnageer HaBBIKaMH HEOOXOIUMBIX TEXHHYECKHX Mpeodpa-
30BaHMi; CTAaHIAPTHHIMA M HECTAHIAPTHBIMU IpUEMaMHU
pELICHUsT HMCCIIEA0BATENLCKUX 3a7ady; HaBbIKAMU MOHCKa
HYXHOW MH(OpMaLUK

WIIK-1.3 VMMeeT HaBBIKM pELICHUS MareMaruye-
CKUX 3allau, COOTBETCTBYIOUIMX KBaIH(UKAINH,
BO3HHKAIOIIUX MPHU MPOBEICHUH HAYYHBIX U MPH-
KIIaJIHBIX UCCIICI0BAaHUI

3HaeT OCHOBHBIE MOHATHUS, CBOMCTBA M3y4aeMbIX OOBEKTOB,
B3aMMOCBSI3U MEXJy HHMM; IOCTAHOBKM OCHOBHBIX 3a]ady,
CTPYKTYPY QOPMYJIMPOBKHU U OKA3aTEIbCTBA YTBEPIKACHUI

YMeeT BbIIETATh U UCCIENOBATh OCHOBHBIE OOBEKTHI B OT-
JICNIHOW TIPEJIMETHOMN 00JIaCTH MAaTEeMaTHYSCKOTO 3HAHHS

BrnaneeT HaBbIKaMH HEOOXOAUMBIX TEXHHYECCKHX Mpeodpa-
30BaHUM; CTAaHAAPTHBIMU WU HECTAHAAPTHBIMU INpPUEMaMH
pelIeHnsT UCCIEeN0BaTENbCKUX 3a7a4; HaBBIKAMM IIOMCKA H
mepepaboTKH HEOOXOTUMOTO TEOPETHYECKOTO MaTepHaia
W3 Pa3IMYHbIX HCTOYHUKOB

ITK-3 Criocoben myOaiMyHO NPecTaBIsATh COOCTBCHHBIC M M3BECTHBIC HAYUHBIE PE3YJIbTATHI

HWIIK-3.1 [leMoHCTpHUPYET HABBIKH JIOTHYHOTO H
MOCJIEJ0BAaTENBHOTO U3JI0XKEHUS MaTepuana
HAy4HOTI'0 UCCJIEI0BAaHUA B YCTHOM U MUCbMEHHOU

dhopme

3HaeT OCHOBHBIEC ITOHATHSA, CBOMCTBA N3y4aeMBIX 0OBEKTOB,
B3aUMOCBSI3H MEXJ[y HHMH; IIOCTAHOBKM OCHOBHBIX 3a/1ad,
CTPYKTYPY (pOpMyIMpPOBKH U JIOKa3aTeIbCTBA YTBEPKACHUN

YMeeT BBIACTATh M HCCIIEOBATH OCHOBHBIC OOBEKTHI B OT-
JIeTbHON TIpeIMETHON 00JacTH MaTeMaTUYecKOro 3HaHW,
MaTeMaTHUUeCKH KOPPEKTHO CTaBUTh M MCCIIEJOBATh 3a/1a4H,
BO3HHUKAOIINE B IPHIIOKEHUAX

Brasieet HaBBIKaMHU TIOCIIEI0BATEIBHOTO M JIOTHYECKH 060C-
HOBAaHHOTO M3JIOXKEHHsI Marepuajia Iepe] ayIuTOpHed u B
MUCBMEHHOU (opme

HIIK-3.2 OneHnBaeT MOy9YeHHBIE PE3yIbTATH U
(hopMyIHpYeT BBIBOJIBI II0 UTOT'aM IPOBEICHHBIX
UCCIeI0BaHUI

3HaeT OCHOBHBIE MOHATHUS, CBOMCTBA M3y4aeMBIX OOBEKTOB,
B3aMMOCBSI3U MEXJY HHMM; MOCTAHOBKM OCHOBHBIX 3a]ady,
CTPYKTYPY QOPMYJIMPOBKHU U JJOKA3aTEIbCTBA YTBEPIKIACHUI

YMeeT BBIJICHATh M MCCIEA0BAaTh OCHOBHBIC 00BEKTHI B OT-
;[eanoﬁ HpeHMCTHOﬁ 00JIaCTH MaTEMaTHYECKOTO 3HaHU,
MAaTEeMaTHICCKU KOPPEKTHO CTABUTh U MCCJICAOBATH 3a1a4H,
BO3HUKAKOIIUC B MIPHUIIOKCHUAX

Brnaneer HaBbIKaMM HEOOXOIMMBIX TEXHHYECKHMX HpeoOpa-
30BaHU; CTaHAAPTHHIMM W HECTAHIAPTHBIMU IpHEMaMH
pellleHys MCCIEeJ0BAaTENbCKUX 3aa4; HaBBIKAMU IOCIENO-
BaTEJIBHOIO M JIOTMYECKH OOOCHOBAHHOTO M3JIOKEHHS Ma-
Tepuaia

HWIIK-3.3 Ocymiectisier cO0p HAy4IHOH HHPOP-
MaIlliy, y9aCTBYET B HAYYHBIX JTUCKYCCUAX, TOTO-
BUT 0030pbI, COCTABJISIET pedpepaThl, OTYETHI, BbI-
CTyMaeT C IOKJIaaMU U COOOIIEHUIMH

3HaeT OCHOBHBIE MOHATHS, CBOMCTBA M3y4aeMbIX OOBEKTOB,
B3aMMOCBSI3M MEXIy HHMH; TIOCTAHOBKH OCHOBHBIX 3aiad,
CTPYKTYpPY (pOpMYIIMPOBKH U JIOKa3aTeIbCTBA YTBEPKACHUN

YMeeT BBIIENATh M HCCIIEI0BATh OCHOBHBIE OOBEKTHI B OT-
JIETIbHOM ITPEeAMETHOH 00acTH MaTeMaTHYeCKOro 3HaHUs,
MaTeMaTHYeCKH KOPPEKTHO CTaBUTh U MCCIIEOBATh 3aa4H,
aHAJIM3MPOBATh, CUCTEMATU3UPOBATh M IPEACTABISATH CO-
OpaHHYIO HAYYHYIO HH(POPMAIHIO




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

KOZ( 1 HAMMCHOBAHUC I/IH[[I/IKaTOpa* JOCTHKCHUA
KOMIICTCHIIMHN

Braneer HaBbIKAMU TMOMCKA M aHAIN3a, CUCTEMATHU3AIMU
HAyYHOU WH(OpPMAIIUH, TOCIEIOBATEIBHOTO M JIOTHYECKU
00OCHOBAaHHOTO M3JIOKCHUSI MaTepuaia Tepes ayIuTopuei
W B MUCBMEHHOI hopme

PesynbTaThl 00y4eHHS 110 AUCIUILTAHE TIOCTUTAIOTCS B PaMKaX OCYIIECTBIICHUS BCEX BU-
JIOB KOHTAKTHOM U CAMOCTOSTETTbHOW PabOThl O0OYJAIOIIMXCS B COOTBETCTBHH C YTBEPKICHHBIM
y4€OHBIM TITAHOM.

NuaukaTopsbl JOCTHKEHUS KOMITIETEHIIUN CUUTAIOTCS CPOPMUPOBAHHBIMU TIPH JOCTHXKE-
HUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB OOYUYCHHUSI.

2. CTpyKTYypa U copep:KaHue TUCIUTIITUHbI

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6miast Tpyn0EMKOCTh TUCIMIUIMHBI COCTABIIAET 2 3a4€THBIX eauHull (72 Jaca), ux pac-
Mpe/iesICHNE 10 BUaM paboT MPEICTaBICHO B TaOIHIIE

Buns! pabot Bcero Dopma 00yueHus
4acoB OuHasi
7 8
ceMecTp ceMecTp
(Jacern) (Jacern)
KonTakTHas padoTra, B TOM 4ncje:
AyaAuTOpHBIE 3aHATHSI (BCET0): 26 26 -
3aHATHSA JIEKIIMOHHOTO THIIA 12 12 -
nabopaTOpHBIE 3aHATH 14 14 -
MPaKTHICCKUE 3aHITUS - - -
CEeMUHAPCKHE 3aHATHS - - -
HWNnas koHTaKTHas padora:
KonTpons camocTosiTensHOi paboThl
4 4 -
(KCP)
IIpomexxyrounas arrecranus (MKP) 0,2 0,2 -
CamocrosiTejibHasi padboTa, B TOM YHUC-
Je:
Kypcogas pabdora/mpoext (KP/KII) (mox-
TOTOBKA) i i i
KontponpHas padora 16 16 -
PacuérHo-rpadrueckas padora (PTP)
(moaroroBka) i i i
Pedepar/acce (moarotoska) - - -
CamocTosITeIbHOE  M3YyYeHHE pa3/ieioB,
CaMOIIOTOTOBKa (IpopaboTKa U MOBTOpE-
HHeE JIEKI[HIOHHOTO Marepuaia 1 Marepuaia 23 23 i
y4eOHHMKOB M y4eOHBIX MOCOOHWH, MoAro-
TOBKa K JIAOOPAaTOPHBIM M NPAKTHYECKUM
3aHSTHSM, KOJUIOKBHYMaM H T.J1.)
TlonroroBka K TeKyieMy KOHTPOJIIO 2,8 2,8 -
Kontpoas:
[ToaroroBka Kk 9K3aMeHy
Oobmas Tpygoem- gac. 12 12 -
KOCTh B TOM YHCJe KOH- 30,2 30,2 i
TaKkTHasi padora
3a4. e/l 2 2 =

2.2 ConepxaHue QM CUMILTHHBI
Pacripenenierre BUIOB y4eOHOM paOOTHI M UX TPYJOSMKOCTH TI0 pa3jieiiaM JUCIHILTAHBL.



Pasqensr (TeMbl) IUCHUIUIMHBI, n3ydaeMmbie B 7 cemectpe (4 kypce) (ounas ¢popma o0y-

YEHMUS)
KonnuectBo 9acos
Braeaynu-
No HammenoBanwne paznenos (Tem) AyuropHas Topx}{laa
Bcero pabota
paboTa
JI 113 JIP CPC
1. Tema 1 Benenue 6 1 - 2 3
2. Tema 2 VnTerpansHele onepatopsl Ppearoabma 11 1 - 2 8
3. Tema 3 Teopust Ppearonsma 28 6 - 6 16
n Tema 4 BrionHe HenpepbIBHBIE onepaTopsl. CHMMETpHYHbBIE HH- 20 4 i 4 12
TerpajbHbIC YpaBHCHUS
HUTOI'O no pazdenam oucyuniumul 12 - 14 39
Kontpons camocrositensHo# padotsl (KCP) 4 - - - -
IIpomexxyrounas arrecranus (MKP) 0.2 - - = -
IToaroTOBKA K TEKyIIeMy KOHTPOIIO 2,8 - - - 2,8
OO01mast TpPyAOEMKOCTh 110 TUCTIATUTHHE 12 12 - 14 41,8

[Tpumeuanue: JI — nexuu, 113 — npaktrueckue 3anstus / cemunapsl, JIP — mabopaTopHbie 3aHsi-
tust, CPC — camocrositensHas paboTa CTyaeHTa

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

HaumenoBanue pasgena

dopMa TEKyIEro

No (Tembl) Conepxanue pazjena (TeMbl) KOHTpOIA

1. |BBenenune 3amauu, NpUBOANINE K MHTETPadbHBIM ypaBHeHUsM. Kiaccu- n
(duKaIysi HHTErpaNbHBIX ypaBHeHUH. MHTErpanibHbIe OnepaTo- POBepKa loMart-
pet @penromsmMa M MX CcBOWCTBa. KoMmoswius orepaTopos Hero 321)121}11/1;1,
Dperonbma. YCTHBIH OTIpOC

2. |HaTerpanpHble onepato- |HTerpansHbe ypaBHeHUs Openronsma Broporo pona. Ure-

pbl @penronpma

PHpOBaHHBIE sI1Ipa, UX OlLleHKa. Pe3onpBenTa. Teopema cymie-
CTBOBAHUS 1 €JUHCTBEHHOCTH IIPH MajbIX A. MeTton mocneno-
BaTeJbHBIX MPUOMKEeHU. IHTeTrpanbHble COOTHOLICHUS ISt
pe3oibBeHTHl. TeopeMa cyniecTBOBaHMS M €INHCTBEHHOCTH.
Pemenne ypaBHenuit @penrosbma ¢ MOMOLIBIO PE30JILBEHTHI

IIpoBepka nomaru-
HEro 3aJlaHus,
YCTHBIH OIIPOC

Teopus ®penronsma

Merton onpeanenuteneit ®pearonsma. Gopmynsl Opearonbma.
Teopembl ®@penronbma. MHTErpabHble ypaBHEHUS C BBIPOXK-
JeHHbIMU sapamu. Teopembl @pearosnsma. PemeHue ypasHe-
HUH C BBIPOXKACHHBIMU siipaMu. HaxoxkaeHue xapakTepuCTH-
YEeCKUX 3HAYeHWH M coOcTBeHHbIX GyHKuuH. [IpumeHeHue
teopeM Ppearonbma.

IIpoBepka nomarni-
HEro 3aJjaHus,
YCTHBIHU OIIPOC

Brnonne HenpepbIBHbIE
OIepaTophI.
CumMMeTpUUYHbIE UHTE-
rpalbHbIe ypaBHEHUS

Brnonne HenpepsIBHBIE ONEPATOPBl U UX CBOMCTBA. Y PAaBHEHUE
CO BIIOJIHE HEINPEPHIBHBIM CaMOCOIPSKEHHBIM OIIEPaTOPOM.
WnterpansHoe ypaBHeHne @peronbmMa ¢ CHUMMETPHUYHBIM
SApOM. XapakTepUCTHYECKHe 3HAuYeHHs M COOCTBEHHBIE

¢yakumu. Teopema ['mnpbepra-llImuara.

IIpoBepka nomarni-
HETO 3aJIaHHs,
YCTHBIN OIIpOC

2.3.2 JIaGopaTopHbIe 3aHATHSA (IPAKTHYECKHe / CESMHHAPCKHE 3aHATHS/ 1a0opaTop-
HbIe PadOTHI)
[Tpu u3ydeHnn TUCHMIIMHBI MOTYT MPUMEHSTHCS JIEKTPOHHOE 00Y4YeHHUE, AUCTaHIIMOH-
Hble 00pa3oBaTesibHble TexHoJoruu B cooTBeTcTBHM ¢ PI'OC BO.

HaumenoBanue paznena

dopMa TEKYyILIETO

Topsl Ppearoasma

PUPOBAHHBIC SA/Ipa, UX OLICHKA. Pe3onbBenra. TeopeMa cynie-

Ne Temartuka 3aHATHI/PabOT
(Temer) KOHTPOJIA
1. |BBenenue 3anauu, NpUBOSAIIUE K UHTErpaldbHbIM ypaBHeHUAM. Kiaccu-
(uKanus MHTETpaJIbHBIX YpaBHEeHHU. MHTerpanbHble oneparo-|Y cTHBII
pel ®@pearonbema U uX cBodcTBa. Kommosunus omnepaTopos|ompoc
®penronbma.
2. WnTterpansuele onepa- |(MHTerpansHele ypaBHeHus @pearonasma Broporo poaa. Ure-  (IIposepka nqomai-

HCTO 3aJaHus, KOH-

6



CTBOBAHMS U €JIUHCTBEHHOCTH MPH MaNbIX A. MeTos nocieno- |TpoJibHas padoTa
BaTEIbHBIX MPUOIMKECHUA. FIHTETpaNbHbIE COOTHOIICHUS JIS
pe3oabBeHTHI. Teopema CyIeCTBOBaHUS U €UHCTBEHHOCTH.

Pemenune ypaBHenuit @penrojabma ¢ MOMOIIBIO PE30JIbBEHTHI

3. |Teopus ®pearomsma Merop onpenenureneir @pearonapbma. Popmynsl Ppearonabma.
Teopembl ®penronsma. MHTErpanbHble ypaBHEHUS C BBIPOXK-
JeHHbIMU sapamu. Teopemsl @pearonsma. PemieHue ypasHe-
HUI C BBIPOXKICHHBIMU anpamu. HaxoxxaeHue xapakTepucTu-
YecKUX 3HayeHWH M coOcTBeHHbIX GyHKiud. [Ipumenenue|IIpoBepka qomar-

TeopeM Ppearonsma. HETO 3a1aHKs, KOH-
4. |BmonHe HenpepbiBHBIE  |BIoJHE HEmpephIBHBIC ONEPATOPHI U UX CBOWCTBA. Y paBHEHHUE |TPOJIbHAS paboTa
OTIEPaTOPHI. CO BIIOJHE HENPEPHIBHBIM CaMOCOMNPSDKEHHBIM OIIEPATOPOM.
Cummerpuunble  uHTe-|VIHTerpanmpHOEe ypaBHeHHe @DpearoirbMa ¢ CHMMETPHYHBIM
rpaibHbIE YPaBHEHUS SApOM. XapaKTepUCTHUECKHE 3HAUYEHHS M COOCTBEHHBIE

¢yakunn. Teopema ['mnpbepra-1lImuara.

2.3.3 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHOH pPadoThl
00y4YaOIIUXCH 10 JUCHHUILINHE (MOLYJIIO)

[Tepeuenp yueOHO-METOIUUECKOTO 0OECTICUeHH s TUCIUILTUHBI IO BBITIOJIHE-
Ne Bun CPC HHIO CAMOCTOSITEIbHON paboThI

1 |IIpopabotka yueGHOTO (TEO- |MeTonuueckue yKa3aHus 110 BBIMOJHEHUIO CAMOCTOSATENBHOI paboThI 00Yy-

PETHYECKOT0) MaTepHana Yaromuxcs. Y TBEpKACHH Ha 3aceqannu CoBera aKkyiIbTeTa MaTEMAaTHKU H
komIitbioTepHbIX Hayk DI'BOY BO «Ky6I'V». [Iporokon Ne 5 ot 05 mas
2022 r.
2 |BplmogHEHHE AOMAIIHUX 3a- |MeTOANYECKUe yKa3aHHsl [0 BHIIOIHEHUIO CAMOCTOSTEIbHON paboThl 00y4a-
JaHuit (pereHue 3a1a4) foIuXxcs. YTBepxK/IeHbl Ha 3acenannu CoBeTa GakylbTeTa MaTeMaTUKU U

komnboTepHEIX Hayk @T'BOY BO «Ky6I'Vy». [Ipotokon Ne 5 ot 05 mas 2022
T.

3 |[logroroBka K TeKymemy Meronuueckne yKka3aHHs 110 BBITOJHEHUIO CaMOCTOSTENILHOM padoThl 00y4a-
KOHTPOJTIO IoImuxcs. YTBepkieHbl Ha 3acenanny CoBera (akylipTeTa MaTeMaTHKU U
komnbroTepHEIX Hayk @T'BOY BO «Ky6I'Vy». [Ipotokon Ne 5 ot 05 mas 2022
T.

4 |llpomexxyTouHas aTTecTanysa |MeToaudecKue yKa3aHHUs MO BBINTOJHEHHUIO CAaMOCTOSATEIHON paboThl 00yda-
(3auer) fomuxcs. YTBEpKIeHbI Ha 3aceaannn CoBeTa GaKylibTeTa MaTeMAaTUKH U
komnbioTepHEIX Hayk @T'BOY BO «Ky6I'V». IIpotoxon Ne 5 ot 05 mas 2022
r.

Y4eOHO-MeToIMYeCKHe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOThl OOydaroIIMXCS M3
YHUCIIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbs (OB3) nmpenocTaBistoTes
B hopMax, aJalTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbsl M BOCHPUATHS HH(DOPMAIIIN:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

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

— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B opme ayauodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.

JUid U1 ¢ HapyLIEHUAMH CiIyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMA OIIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.



JlaHHBIN TepedyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHTEHTa 00Y-
Yarouuxcsl.

3. O0pa3oBaTe/ibHbIE TEXHOJOTHH, IPUMEHsIeMbIe NPU 0CBOEHUHU IMCUMILIUHBI (MO-
JUyJist)

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

Lenp 1abopaTOpHBIX 3aHATHN — HAYYUTh CTYICHTA MPUMEHSTH MOJTYYCHHBIC HA JIEKIUAX
TEOPETUYECKHE 3HAHMS K PEUICHUIO M MCCIEI0BAaHUIO KOHKPETHBIX 331a4. B kaxaom cemectpe
MIPOBOSITCS] KOHTPOJIBHBIC PA0OTHI JIJIsl IPOBEPKHU YCBOSHUS MaTepUalia CTyICHTAMHU.

KoMmeTeHTHOCTHBIN MOAX0A B paMKax MpernojaBaHUs AUCHUIUIMHBI Pealu3yeTcsl B HC-
MOJIb30BAHNY UHTCPAKTUBHBIX TEXHOJIOTHI B COYCTAHUN C BHEAYAUTOPHOU pabOTOM.

NudopmaninoHHble TEXHOJIOTUH, IPUMEHSIEMbIE TPU U3YUYEHUU TUCHUIUIMHBL: HCIIOJIb30-
BaHHE WH(OPMAIMOHHBIX PECYpPCOB, MOCTYMHBIX B MH()OPMAIMOHHO-TEICKOMMYHUKAIIMOHHON
cetu MHTEpHET.

AJanTiBHBIE 00pa30BaTEIbHBIC TEXHOJIIOTHH, IPUMEHIEMbIC IPYU U3YUYECHUU TUCIUTLTAHBI
— JUIS JIUI C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbSI MPEIYyCMOTPEHA OpraHHU3aIUs KOH-
CYJIbTAILIMH C UCTIOIB30BAHUEM DJICKTPOHHOM MOYTHI.

Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS MPEIyCMOTpPEHA OpraHU3alus
KOHCYJIBTAIIMH C HCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHOYHBIE CPECTBA ISl TEKYIIEr0 KOHTPOJISI yCIIEBAEMOCTH U TMPOMEKYTOYHOM
aTTecTaluu

O1leHOYHBIC CPENCTBA MPEIHA3HAYCHBI JIJIsi KOHTPOJISI U OICHKH 00pa30BaTeIbHBIX JI0-
CTH)KEHHH O0OYYarolIMXCsi, OCBOMBIIUNX MPOrpamMMy y4eOHOW MuCHMIUIMHBI «MHTerpaabHbIe U
OIEPaTOPHBIC YPABHEHHUS U MX MPHIOKCHUS.

VYueOHas AEATENBHOCTh MPOXOAUT B COOTBETCTBHHM C TpaduKOM y4eOHOro Ipoiiecca.
[Mporiecc caMOCTOSTENBHONM PabOTHl KOHTPOIUPYETCS] BO BPEMs ayJAUTOPHBIX 3aHATHI M WHIH-
BU/IyaJbHBIX KOHCYJbTAIIUH.

OI1IEHOYHBIMU CPEJICTBAMH JUCIHUIUIMHBI SIBISIOTCS CPEICTBA TEKYIIETO KOHTPOJS (KOJI-
JOKBUYMBI, KOHTPOJIbHBIE PabOTHI, @ TAKXKE Ha JIAOOPATOPHBIX 3aHATHUSAX — OTBET y JOCKU U TPO-
BEpKa JIOMAIIHUX 33/IaHMi1) ¥ UTOTOBas aTTecTalus (3ayuer).

CprKTypa OLHCHOYHBIX CPEACTB IJIA TCK e u HpOMe)KyTOqHOﬁ aTrecranmun

Koz u HaumeHoBaHme HanMeHoBaHMe OLIEHOYHOI'O CpeICTBA
Ne Pesynberater 00ydeHus
MHIMKATOpa . IIpomexyrounast
/T (B cootBeTcTBHM C 1I. 1.4) Texylmuid KOHTPOJIb
(B cooTBeTcTBUH C 11. 1.4) aTTeCTalus
WIIK-1.1 3naer ocHOB- | 3HaeT 3aaayu, NPHUBOJSI- Yerneiii  ompoc mo  teme | Bompoc Ha
HBIE TOHATHUA, HAEM U | M€ K  HHTETPAIBLHBIM «BBenenune» 3avere 1
1 | Meromsl (yHIaMeHTab- | ypaBHEHUSM,  OCHOBHBIC
HBIX MaTeMaTU4YeCKUX | TOHATUS U 3aJaud TEOPHUU
JUCUMIUIAH JJIsl pElIeHUs | MHTErpalibHbIX M oOlepa-
0a30BBIX 3a/1a4 TOPHBIX ypaBHEHUH
WIIK-1.1 3maer ocHoB- | 3Haer Teopembl cyme- | KOHTponbHas pabora Nel mo | Bompocs! Ha 3a-
Hbl€ TIOHATHUS, WJAECH M | CTBOBAHMS M €IUHCTBEH- | TEMC «MuTerpanbhple omepa- | were 2-11
o | MeTOabI dyniaMenTanb- | HOCTH;  ymeeT  pemarh | TOpbl Ppearonbmay
HBIX MaTeMaTH4YeCKUX | YpaBHEHHS METOJIOM IIO-
JUICHHUTUIAH JUTSA PEIICHUS | CICAOBATCIBHBIX MPHUOIH-
0a30BBIX 3a/1a4 JKEHUI




WUIIK-1.1 3maer ocHOB- | 3maer Teopemsr @pen- | Konrponbhas pabora Ne2 no | Bompocs! Ha 3a-
Hble TMOHATHS, HAEU U | ToibMa, Teopemy [mnb- | TeMe «Teopust ®pearonsma. | yere 12-20
3 | Meronbl ¢ynnamenTans- | 6epra-llImunra; ymeer | Brionse HenpepbiBHEIC onepa-
HBIX MaTeMaTU4EeCKUX | pellaTh U HcclenoBaTh Ha | TOPbL. CuMMeTpuYHBIE HHTE-
JUCUMIUIAH JJIS PELICHUS | Pa3pelIuMOCThb uHTe- | TPAJIBHBIC YDABHCHUA»
6a30BbIX 3a/1a4 rpajbHble yPaBHEHUS

THunoBbie KOHTPOJIbHDbIC 32JAHUA M1 HHbIE MAaTEePHAJIbl, HEOOXOAMMBbIE I OLCHKH 3HA-
HHUH, YMEHH, HABLIKOB H (MJIH) ONIBITA AeATEIbHOCTH, XapaKTepU3yLIMX 3Tanbl (pOpMH-
pOBaHUs KOMIIETEHIIUII B poLecce 0CBOeHNsI 00pa30BaTeIbHON MPOrpamMMbl

[IpumepHbIe 3anaHu:

1. CBecTu K MHTETPAIbHOMY YPaBHEHHUIO KPAEBYIO 3a7a4y
X"+ AX =2t +1,
x(0)=x'(1), x'(0) =x().
2. HaiiTu utepupoBaHHbIE ]Ipa U PE30JbBEHTY A1pa

K(,s)=t—s, -1<t,s<1.

3. HaiiTu Te 3HaueHus napaMeTpa A , IIpd KOTOPBIX PElIEHUE YPaBHEHHS
1
X(t) — At s x(s)ds =1.
0
cymectByer. Haiitu penienwue.

4. Pemmuth YPaBHCHUEC C BBIPOKIACHHBIM SJPOM

2
X(t) —4[sin*t x(s)ds =2t — 7.
0
5. Hantu XapaKTCPUCTUYCCKHUEC YHUCJIa U COOCTBEHHEIE Q)YHKHI/II/I YpaBHCHUA

x(t) — /lj(Zts —4t*)x(s)ds =0.

6. Pemmuth HEOOAHOPOAHOC YPABHCHUEC C CHMMCETPUYHBIM SAAPOM

p t
x(t) - 7! K (t,s) x(s)ds = >

rae
t(22—s’ 0<t<s,
K(t,s)=
@, s<t<1

7. UccnenoBaTh Ha pa3pelIMMOCTh YPaBHEHUE

x(t) — /ﬁt e’ x(s)ds=t.

3a4eTHO-IK3aMEeHAIlMOHHBbIC MAaTEePHAJIbI JJIsl IPOMEKYTOYHOH aTrecTanuu (3ader/
IK3aMeH)
IIpumepHBIE BOIPOCHI K 3a4eTy:

7 cemecTp
1. BBenenue. 3aaun, NPUBOJAIINE K MHTETPATbHBIM YPAaBHEHUSM.
2. UnrerpanbHbie ypaBHeHHs OpeAroibsma BTOPOTo poja.




Nurterpanbubie oneparopsl Openronbma u UX CBOKMCTBA.

Komnosunus oneparopos @pearonbma.

HrepupoBanHble spa, UX olleHKa. Pe3onbBeHTa.

Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH MIPU MAJIBbIX A.

Meton nocieoBaTeNIbHBIX TPUOIMKEHUH.

WHuTerpanbHble COOTHOLIEHUS ISl PE30JIbBEHTHI.

Teopema cyliecTBOBaHUS U €JUHCTBEHHOCTH.

0. Pemenwne ypaBHeHui @pearonbma ¢ TOMOIIBIO Pe30JIbBEHTHI.

1. Meroa onpenenureneit ®pearonsma. @opmynsl Opearospma.

12. Teopemsr @pearonbma.

13. UHurerpanbHble ypaBHEHUS C BBIPOKACHHBIMU sIIpaMHU.

14. HaxoxaeHue XapaKTepUCTUYECKUX 3HAUCHHI U COOCTBEHHBIX (DYHKITHIA.
15. Ilpumenenue TeopeM Opearonpma.

16. BrmosmHe HenmpepbIBHBIE ONEPATOPHI U KX CBOMCTBA.

17. YpaBHeHHE CO BIOJIHE HETPEPHIBHBIM CAMOCOIPSIKEHHBIM OIIEPaTOPOM.
18. HurterpanbHoe ypaBHeHHE PpeAroibMa ¢ CAMMETPHYHBIM SIIPOM.

19. XapakTepucTuyeckue 3Ha4eHUs U COOCTBEHHBIE (D)YHKITUH.

20. Teopema I'mnnbepra-IlImunra.

RROOoNe kW

TunoBble 32124, BBIHOCUMbIE HA 3a4eT
7 cemecTp
1. Pemmnth ypaBHEHHE C BBIPOKICHHBIM SAPOM

X(t) + 6} (t*> — 2ts) x(s)ds =0.
2. HaiiTu XapakTepucTUYECKue ‘II/ICJ'IaOI/I coOcTBeHHbIE (DYHKIIUU ypaBHEHUS
x(t) — /lfcos (t+s)x(s)ds=0.
3. Pemth HEOAHOPOHOE ypaBHEHUE ((:) CUMMETPHUYHBIM AIpOM
X(t) — ﬂ,j K(t,s) x(s)ds =t° —t?,
0

rac

t—s, 0<t<s,
K(t,s)=
s—t, s<t<l.

4. UccnenoBaTh Ha pa3peliiMOCTb YpaBHEHHE
1
X(t) — A[ (5t —3) s’ x(s)ds =e".
0
Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

KpI/ITCpI/II/I OLICHUBAHMUA I10 3a4YCTYy:
«GAauYTCHO»: CTYACHT PEryJIsIpHO IMOCCIIAl 3aHATHUA; BBIIIOJHAT JOMAIIHHC pa6OTI)I; BJIaJccT
TCOPCTUYCCKUMHU 3HAHUAMU II0 JAHHOMY pa3Acily, 3HACT METOIbI PCUICHHSA HWHTCIPAJIbHBIX
ypaBHeHI/II\/'I C pa3JIMYHBIMU TUIIAMHU AACP, JOIMYCKACT HE3HAYHUTCIBHBIC OImUOKH B Xo4e€ pemie-
HUs 3aa4, CTYACHT YMECT IIPABUJIBHO OOBSICHATH I/I3y"-ICHHBII71 Marepuajl, WJJIKOCTPUPYA €ro COo-
OTBCTCTBYIOLIUMHU IIPUMEPAMH; HAITNCAJI KOHTPOJBbHBIC pa6OTI)I Ha II0JIOXKUTECIBHBIC OLICHKH,

«HE 3a4TEHO»:. CTYAEHT TporrycTui 6omee 60 % 3aHATHIA, HE BBIMOIHSI JOMaITHUE pPabOThI, Ma-
Tepual HE YCBOEH WJIM YCBOEH YAaCTUYHO, CTYACHT 3aTPYIHSETCSA MPUBECTU NMPUMEPHI TIPU U3-
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JI0’)KEHUH M3Yy4YEeHHOTO MaTepHaia, UMeeT JIOBOJIBHO OTpaHWYCHHBINH 00BbeM 3HaHUI MPOrpamMM-
HOT'0 MaTepHaia, Hamrcail KOHTPOJIbHBIE pa0OThl Ha HEYIOBIECTBOPUTEIbHbIE OIICHKH.

OueHoYHBIE CpeACTBA Il MHBAIHMIOB M JIMII C OTPAHUYECHHBIMUA BO3MOKHOCTSIMH 3/10pPO-
BbsI BBIOMPAIOTCS C YUYETOM MX MHIMBUAYAIBHBIX MCUXO(PU3NIECKIX OCOOCHHOCTEH.

— IpU HEOOXOIMMOCTH WHBAIHIAM U JIMLAM C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3710pO-
BbSI IPEAOCTABISETCS JOMOIHUTEIHHOE BPEMS JIJIsl TOATOTOBKH OTBETA HAa SK3aMEHE;

— IpY IPOBEICHUU MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIHU/IOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCSI UCIIOIb30BAHUE TEXHHUUYECKUX
CpPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIUBHUIyaTbHBIMU OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
¥ MHBAJIHMJIOB TPOLEAypa OLEHUBAHUS PE3yJbTaTOB OOYYEHHS IO JUCLHUILIMHE MOXET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yabTATOB OOYYEHHUS WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMH 3/J0OPOBbS TI0 TUCIMILIMHE (MOJYJIIO) MPEIyCMaTpUBAECT NPEAOCTaBICHHE WH-
dopmaru B hopmMax, afanTHPOBAHHBIX K OTPAaHUYCHUSIM HX 3/10pPOBbS U BOCHPUATHS HH(OpMa-
MU

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHoOU hopme,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHUMOCTH OT KOHTUHTEHTa 00Y-
YaIOIINXCA.

S. Ilepedenb y4eOHOM JIUTEpaTypbl, HHPOPMANHOHHBIX PECYPCOB U TEXHOJIOTHIi
5.1. YueOHasi aiuTeparypa
OcHoBHasi iuTEpaTypa:

1. BacunbeBa, A.b. UnTerpanbHble ypaBHeHUs [DneKTpoHHbIH pecypce] : yueb. / A.b. Bacu-
neeBa, H.A. TuxonoB. — DnekTpoH. gaH. — Cankt-IletepOypr : Jlans, 2009. — 160 c.
— Pexxum nocrtyma: https://e.lanbook.com/book/42.

2. Kommoropos, A.H. DnemeHTsI Teopuu QYHKIUI 1 (yHKIIMOHAIEHOTO aHaM3a [ Diek-
TPOHHBIH pecypc] : yuebd. mocodue / A.H. Konmoropos, C.B. ®omuH. — DIeKTpoH. AaH.
— Mockaga : @usmaraurt, 2009. — 572 ¢. — Pexum gocrymna:
https://e.lanbook.com/book/2206.

3. Tlerposckuii, M.I'. JIekiuu 10 TEOpHUM MHTETPATBHBIX YPaBHEHUH [ DJICKTPOHHBIN pe-
cypc] : yue6. — DnexTpoH. gaH. — Mocksa : @usmariut, 2009. — 136 c. — Pexum no-
cryma: https://e.lanbook.com/book/59553.

4. O®wimmonenkoBa, H.B. CoopHuk 3a7a4u no GyHKINOHATIBHOMY aHATU3Y [ DIEKTPOHHBIN
pecypc] : yueb. mocobue — DnekTpoH. naH. — Cankr-IlerepOypr : Jlans, 2015. — 240
c. — Pexxum nocrymna: https://e.lanbook.com/book/65041
Jlist OCBOSHWMSI TUCIUTUTMHBI MHBATHIAMH | JIUIIAMU C OTPAHUYCHHBIMH BO3MOYKHOCTSIMHA

3/I0pOBbsI MMEIOTCSl M3JJaHUS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«/lanvy u «bubIUOKTYON.

JdomosiHuTEIbHAS JIUTEpATYypa:
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https://e.lanbook.com/book/42
https://e.lanbook.com/book/2206
https://e.lanbook.com/book/59553
https://e.lanbook.com/book/65041

1 [uddepenunansHble 1 HHTETpalibHbIE YPaBHEHUS, BApHALIMOHHOE HCYHCIIEHUE B IIPUMeE-
pax ¥ 3ajadax [ DJIeKTpOHHBIH pecypc] : yueO. mocobue / A.b. Bacunbesa [u ap.]. —
DnekTpoH. AaH. — Mocksa : ®usmariut, 2003. — 432 ¢. — Pexum gocryna:
https://e.lanbook.com/book/2358.

2 Jlrocrepnuk, JI.A. Kpatkuii kypc pyHKIIMOHATBHOTO aHaIM3a [ DJIEKTPOHHBIN pecypc] :
yue6. mocobue / JLLA. Jlrocrepauk, B.1. CoboneB. — DnekTpoH. nan. — CaHKT-
[MerepOypr : Jlanb, 2009. — 272 ¢. — Pexkum pocryma: https://e.lanbook.com/book/245.

3 Tpenorun, B.A. ®yHKIIMOHATBHBINA aHATHN3 [ DIEKTPOHHBIN pecypc] : yued. — DIeKTpoH.
naH. — Mocksa : @uzmaraut, 2002. — 488 c. — Pexxum nocryna:
https://e.lanbook.com/book/2340

4 TpenoruH, B.A. 3aiauu u ynpaxuHeHus 1o GyHKIUOHATLHOMY aHAIN3Y [ DJIEKTPOHHBIN
pecypc] : yae6. mocobue / B.A. Tpenorun, b.M. ITucapesckuii, T.C. CoboneBa. — Dnek-
TpoH. AaH. — Mocksa : duzmatiut, 2005. — 240 ¢. — Pexxum goctymna:
https://e.lanbook.com/book/2342.

5.2. llepuoauyeckasi JuTEpaTYpa

Vkazviearomes neuammuvie nepuoouueckue uzoanus uz «llepeuns neuammuvix nepuooue-
CKUX us0auuil, XPaHAUWUXCSL 8 gonoe Hayunou oubUOmexu Kyol'V»
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponnvle nepuoouueckue uzo0anus, ¢ yKa3anu-
eM aopeca cauma 31eKmpOHHOU 8epCUU JHCYPHANA, U3 0a3 OAHHLIX, OOCMYN K KOMOPLIM UMeem
Kyol'y:

1. Bassl nannbix komnaauu «cer Beroy» http://dlib.eastview.com

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

5.3. UHTepHeT-pecypchl, B TOM YHCJIe COBPeMeHHbIe MpodeccnoHabHbIe 6a3bl JaH-
HBIX U HH(OPMAIHOHHBbIE CIIPABOYHBIE CHCTEMbI
JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):
SBC «FOPAWT» https://urait.ru/
ABC « 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

ok wdE

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (Wo0S) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas o6udauoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccniickoit
iatdopme HaydHbIX )xypHatoB HOMKOH http://archive.neicon.ru
7. HaumoHanwpHas 3JIeKTpoHHAas OubanoTeKa (JOCTyn K DJIEKTPOHHOU OMOTMOTEKEe IHC-
cepranmii Poccutickoii rocynapctBennoit oudmuorexu (PT'B) https://rusneb.ru/
8. IIpesmmentckas o6ubmmoreka uMm. b.H. Ensrinna https://www.prlib.ru/
9. DnektponHas kotekuus Oxcdopackoro Poccuiickoro donna
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/

gk~
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https://e.lanbook.com/book/2358
https://e.lanbook.com/book/245
https://e.lanbook.com/book/2340
https://e.lanbook.com/book/2342
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/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlexropuym TB" http://www.lektorium.tv/

18. VumBepcuretTckas unpopmamnrontas cuctema POCCHS http://uisrussia.msu.ru

NudopmanmoHHble CIPABOYHbIE CHCTEMbI:
1. Koucynbrant [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 1O JIOKAJIbHOM CETH C
KOMITHIOTEPOB OMOITMOTEKH )

Pecypcobl cBOOOIHOTO J0CTYyNA:

1. AwmepukaHcKas naTeHTHas 0a3a JaHHbIX http://www.uspto.gov/patft/

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

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

4. MMHHUCTEpPCTBO HayKHU U BbICIIEro oopaszoBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe obpazoBanue” http://www.edu.ru/;

6. Hudopmanuonnas cucrema "EqnHoe okHO qocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnekiust nudpoBeIx 00pa3oBaTeaIbHbIX pecypcos http://school-
collection.edu.ru/ .

8. dexpepanbHBIN HEHTP HHHOPMAITHOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocymapcTBeHHOTO HHCTHTYTa pycckoro sizbika uMeHu A.C. [Tymxkuna "O6-
paszoBanue Ha pycckoM" https://pushkininstitute.ru/;

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

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

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

13. Oopa3zoBatenbHbIi moptan "Yueba" http://www.ucheba.com/;

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

CoOcTBeHHBIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMaIHOHHBIE pecypchl

KyoI'Vy:

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

2. baza y4eOHBIX TIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, MyOJIMKalui 1 KoHpe-
penuwuii http://mschool.kubsu.ru/

3. bubnuorteka nHPOPMAMOHHBIX pecypcoB Kadeapsl HH(OPMaLMOHHBIX 00pa3oBa-
TeNbHBIX TexHONoruit http://mschool.kubsu.ru;

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

5. DnekTpoHHble 00pa30BaTelIbHBIE pecypchl Kadenpsl MH()OPMAIMOHHBIX CHCTEM U
TexHojoruii B oOpazoBanuu KyOI'Y u Hayuno-merogmueckoro >xypHaia "IHKOJIbBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Meroaguueckue ykKa3zaHusi JJs O0y4YalIIMXCH IO OCBOCHHIO JHCUMILIMHBI
(Mmomyuis)

[Io xypcy mnpeaycMOTpEeHO MpOBEACHUE JIEKUMOHHBIX 3aHATHI, Ha KOTOPBIX AAETCS
OCHOBHOH CHCTEMAaTH3MPOBAHHBIA MaTepuan, JTabOpaTOpHBIX 3aHATHA, B XOJ€ KOTOPBIX
CTyJICHTaMH TPHOOPETAIOTCA M 3aKPEIUISIOTCS OCHOBHBIC MPAKTUYECKUE HABBIKH PEIICHUS
pa3IMYHBIX 33/1a4, B TOM YUCJIE C IPUMEHEHUEM MOJYYEHHBIX TEOPETUUECKUX 3HAHUM.

Baxkneitmmm 3TamnomM Kypca sSIBISIETCS CaMOCTOsITeNbHas padoTta o guciuruimHe. CaMo-
cToATeNbHas paboTa CTYICHTOB SBIISETCS HEOTHEMIIEMOM YacThIO TMpoliecca MOoAroToBkH. [los
CaMOCTOSITEIbHON pabOTON MOHWMAETCS YacTh YI4EOHOU TUTaHUPYEMOU pabOThI, KOTOpas BBIMOJ-
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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/
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HSeTCA 10 33JaHUI0 U NIPU METOAMYECKOM PYKOBOJCTBE MpernojaBareis, Ho 6e3 ero Hernocpe-
CTBEHHOI'O y4aCTHs.

CamocrosTenbHas paboTa HalpaBl€HAa HAa YCBOEGHHE CHUCTEMbl Hay4HbIX M Hpodeccuo-
HAJIbHBIX 3HAaHUH, (POPMHUPOBAHUS YMEHUN M HABBIKOB, IPHOOPETEHHE ONBITA CAMOCTOSATEIILHOM
TBOpueckoil aesaresnbHOocTH. CPC momoraer ¢GopMHpOBaTh KyJIbTYPY MBILIUIEHUS CTYAEHTOB,
pacIIMPATH [IO3HABATEIbHYIO ACATEIBHOCTD.

Bugpl camocrosiTensHON paboThI IO KypCy:

@) no yenam: MOATOTOBKA K JICKIMAM, K J1a0OPaTOPHBIM 3aHATHAM, K KOHTPOJIBHBIM pado-
TaM, K KOJJIOKBUYMY.

0) no xapakmepy padompl: U3y4€HUE JTUTEPATYPbl, KOHCIEKTA JEKIHN; IIOUCK JIUTeparTy-
pbl B OMOIMOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHTYEMOM JUIsl CAMOCTOSITENIbHOIO U3Y4YEHUS Hayu-
HOH JINTEepaTyphl; pELICHHE 3a/1a4.

TemaTnueckoe mIaHUpOBaHUE CAMOCTOATEIbHOM PabOThI CTYICHTOB.

IIPU MaJbIX A. MeTo nocieioBaTenbHbIX MPHOITHU-
skeHuil. HTerpanbHble COOTHOLICHHUS Ul PE30JIb-
BEHTHI. TeopeMa CylieCTBOBaHUS U €IUHCTBEHHO-
ctu. Pemenue ypapaenuilt @pearoibma ¢ oMOILBIO
PEe30JIbBEHTHI

Ne HaunmeHnoBanne Coneprkanue pasjena (TeMbl) Bun pabotsr
pa3zena (TeMbl)
1 Baenenne 3agaun, MPUBOAAIINE K WHTErpajbHBIM ypaBHEHH- | [lomck HeoOXoaumol WH-
sM. Kraccuduxamust nHTErpanbHbIX ypaBHEHHWH. | ¢popmanmu. Pemrenwe 3a-
Wnrerpansaele onepatopsl @penroiasMa u ux cBOH- | nad.
crBa. Kommosunust onepatopos @pearonsma.
2 Wnrerpansaeie | MHTErpansHble ypaBHeHUst OpenrosibmMa BTOPOTO [Nonck m m3ydeHue teope-
onepaTopsl pona. tepupoBaHHBIE Apa, UX OLIEHKA. Pe30ib- THYECKOTO MaTepuana.
Opearoasma BeHTa. TeopeMa cymiecTBOBaHUS U eAMHCTBEHHOCTH | Pemenne 3amau. Koncrnek-

tupoBanue. Ilogroroska k
KOHTPOJIbHOM padore.

3 Teopus Ope-

Meron omnpenenureneii  ®penroapma. Dopmyiibl

CumMMeTpHyYHbIe
HUHTETpalbHbIC
ypaBHEHHS

®pearonbma ¢ CHMMETPUYHBIM JpOM. XapaKTepu-
CTHYECKHE 3HAueHUs] U COOCTBEHHBIE (YHKIUH.
Teopema ['mnpbepTa-llImunra.

H3yyenne u NOBTOpEHUE

roJibMa Openronsma. Teopembl @penrosnbsma. MHTErpanb- | TEOPETUUECKOTO MaTepua-
HBIE YpaBHEHHs C BBIPOXKACHHBIMU siapamu. Teope- | na.
mbl @pearonbema. Perienne ypaBHeHu# ¢ BbIpox- | Pemenue 3anmad.
JeHHbIMU saapamu. Haxoxnenue xapaxrepuctuue- | [Toaroropka K KOHTPOJIb-
CKMX 3HaYeHUI W coOcTBeHHBIX (yHKuumi. [Ipume- | HOIT pabore.
HeHue TeopeM Dpearoaspma.

4 Bnonne Hemnpe- BrionHe HempepsIBHBIE ONEPATOPBI U HX CBOMCTBA.
PBIBHBIE OTIepa- YpaBHEHHE CO BIIOJIHE HETPEPHIBHBIM CaMOCOIPS-
TOPBI. JKEHHBIM orepatopoM. MHTerpansHoe ypaBHEHHE

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JULAMH C OFPAaHUYEHHBIMH BO3MOKHOCTSIMH
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE YUeOHOro Marepuasa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUKM 110 NPCIAMETY SABJIAIOTCA Ba)KHBIM (bﬂKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUYEHHs U YCTaHOBJIEHUIO BOCIUTATEIHHOTO KOHTAKTa
MCXKAY NOpernoJaBaTcjiicM U O6y‘-IaIOHH/IMC$I HHBAJIUJIOM WX JIMOOM C OI'paHUYCHHBIMU

BO3MOJXHOCTAMHU 3J0POBLbA.

7. MarepuajibHO-TeXHHYECKOe o0ecneyeHne Nno JUCHUIInHe (MOAYJII0)

HanMmeHoBaHue crienualbHBIX 0-
MEIEHUH

OcCHaIIEHHOCTD CITEIUAJILHBIX MO~
MEIeHUH

Hepequb JIMIICH3UOHHOT'O IPO-
rpaMMHOI'O obecrevyeHus

YdeOHbIe ayTUTOPUU LTS TIPOBEIC-
HHS 3aHSATHH JEKIIMOHHOTO THIIA

MeOGensb: yueOHast Mmebeb
TexHUYeCKUe CPeICTBA O0YUCHHS:
JKpaH, IPOEKTOP, KOMIIBIO-
Tep/HOYTOYK

[MporpamMmbl Uit AEMOHCTPALUH U
cosnanus npesenTanuit («Microsoft
Power Pointy).

Y4eOHble ayTUTOPHUN U IPOBEe-
HUs1 1a00paTOPHBIX 3aHITUH

Mebens: yueOHast MeOeb
TexXHUUECKUE CPEICTBA O0yUCHHS:

[IporpamMmbl At 1€MOHCTpalUUd U
cosanus npesenTanuii («Microsoft
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9KpaH, IIPOEKTOP,
Tep/HOYTOYK
O6opynoBaHue:

KOMIIBIO-

Power Pointy).

VYueOHble ayAUTOPUU ISl IPOBEE-
HUS TPYNNOBBIX (MHIMBHIYyajb-
HBIX) KOHCYJIbTalUH

Aynuropus, (kabuner) 314H

VYueOHble ayAUTOPHUU ISl TEKYIe-
T0 KOHTPOJIsS, TPOMEXKYTOUHOM
aTTeCTalnu

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

s camocTosTeapHOM

paboThl OOYYAOIIMXCSI MPETyCMOTPEHBI IIOMEIIEHUS, YKOMILICK-
TOBaHHBIC CHEIMATM3UPOBAHHON MEOENbI0, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOYCHUS K ceTn «MHTepHeT» U 00ecredueHreM J0CTyIa B AJICKTPOHHYIO HHGOP-
MallMOHHO-00pa30BaTEIbHYIO CPEJly YHUBEPCUTETA.

HaumeHoBaHue noMemeHun s
CaMOCTOSATENIFHON pabOTHI 00yYa-

OCHAaIIIEHHOCTh TOMEIIEHUH ISt
CaMOCTOSATENIFHON pabOTHI 00yYa-

[epeuenp MUIIEH3MOHHOTO TIPO-
TpPaMMHOTO 00ecIieUeHIs

FOIINXCSI FOIINXCS
[Nomemenne s camocroaTensHOH | Mebenb: yueOHas MeOenb OnektpoHHass OubianoTedHast cH-
paboThl oOywaromuxcs (YuTanpHbIH | KOMIUIEKT — cnenmann3upoBaHHOW | cTeMa eLIBRARY.RU
3an Hay4aHoit 6ubnnotexu) MeOeIi: KOMITBIOTEPHBIC CTOJIBI (http://www.elibrary.ru)/
Ob6opynoBanue: KOMITBIOTEpHAs
TEXHUKAa C TOJAKJIIOYEHUEM K HH-
hopMarroHHO-

KOMMYHMKalMOHHOM cetn «MHTep-
HET» U JOCTYIIOM B 3JIEKTPOHHYIO
nHpopMannoHHO-
00pazoBaTenbHy0 cpely o0pa3oBa-
TENbHOM OpraHH3alHH, BeO-
Kamephbl, KOMMYHHKAIIMOHHOE 000-
pyZAoBaHue, oOecrevYHBarolee Io0-
CTYI K CETH MHTEPHET (IIPOBOAHOE
COeIMHeHUEe U OECHpPOBOAHOE CO-
eauueHue 1o TexHoaorun Wi-Fi)

TTomerenue st caMOCTOSTEILHOM
paboter obyuatotuxcst (ayn. 3 14H)

Mebenb: yaeOHas MeOeib
KoMrulekT  crienuaniM3upoBaHHON
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEepHAsI
TEXHUKA C TOJKJIIOYEHHEM K HH-
(hopmanmoHHo-
KOMMYHMKaIIMOHHOM cetn «HTEp-
HET» W JIOCTYIIOM B 3JIEKTPOHHYIO
HHPOPMALMOHHO-
00pa3oBaTenbHYIO cpely 00pa3oBa-
TENBHOM OpTaHM3alINH, BeO-
KaMepbl, KOMMyHHKallMOHHOE 000-
pylnoBaHue, obecredyuBaroiiee Jo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COeMHEHHEe M OecrmpoBOJHOE CO-
enunenne 1o texuonornu Wi-Fi)

[TporpaMMbl 1jis JEMOHCTPALMU U
cosmanus npesentanuit («Microsoft
Power Pointy).
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