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1 Hesn n 3axa4M M3y4YeHUs JUCHHUILIMHBI (MOIYJIsST)
1.1 Ilean ocBOEeHUN TUCUUILIHHBI
Lenn ocBoeHMs AMCUMIUIMHBI OINpeENeNeHbl (hefaepaqbHbIM TOCYAApCTBEHHBIM CTaHJAP-
TOM BBICILIEr0 0Opa30BaHUs O HAIIPABICHUIO MOATOTOBKU «MaTemaTuka», B paMKax KOTOPOii
npenoaaeTcs JUCLUILINHA.
IenssMu ocBoeHUs TUCHMILIMHBL «VHTerpagbHble YpaBHEHUS U UX MPUIOKEHUS SIBIIS-
FOTCA:
1. ¢opmupoBaHHE y CTYIEHTOB IIPEJICTABICHUH O NOHATUSAX UHTEIPAIbHBIX YPABHEHUIN
Y CUCTEM MHTETPaJIbHbIX YPABHEHUN U METOJaX UX PEIICHNUS;
2. (dopMupoBaHHE MaTeMaTHYECKON KYJIbTYpPbI, CHOCOOHOCTEH K aJIrOPUTMUYECKOMY U
JIOTUYECKOMY MBIIIIEHUIO;
(GopMHpOBaHUE U Pa3BUTHE JTUYHOCTH CTYIECHTOB,;
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 MHTETPAJbHBIX YPAaBHEHUSAX C pa3iIny-
HBIMU TUIIAMHU SIIEP U METO/IaX UX PELEHUS;

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

4. mnpuoOpeTeHHEe NPAKTUYECKUX HABBIKOB PAaOOTHI C MOHATHSAMHU U OOBEKTaMHU Kypca
MHTETPAJIbHBIX YPaBHEHUH;

5. HAy4YMTh NPUMEHATh MHTETpaJbHbIE YPaBHEHUS K PELICHUIO Pa3lUYHbIX MPUKIAMI-
HBIX 33134 (PU3NYECKUX, TEOMETPUUECKUX ).

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

HucuuruinHa «HTerpanbHble ypaBHEHHUS U MX MPHIIOKEHUs» OTHOCUTCS K 4acTu, op-
MUpYeMOW y4yacTHMKaMHu oOpa3oBaTelbHbIX OTHoweHuil bnoka 1 "{ucuumimuel (Momysu)"
yueOHoro 1uiaHa. B cooTBeTcTBUM ¢ pabounM y4eOHBIM IUIAHOM JTUCLMILIMHA M3ydaercs Ha 3
Kypce (5 cemectp) mo ouHo#M hopme 00ydeHus1. Bua mpoMeKyToOUHOM aTTeCTallMK: 3a4eT.

Mecto kypca B npoeccHoHaNnbHOM MOArOTOBKE OakangaBpa ONpeiesieTcsl pojblo UHTeE-
rpajbHBIX YpaBHEHUH B (OPMUPOBAHWU BbICOKOKBAJIM(ULIMPOBAHHOTO CIIEHUATIUCTa IO
HanpasJIeHUIO «MareMaTukay.

JUis yCHEIIHOTO OCBOEHHUS TUCHUIUIMHBI OOyJarolMiics IOJDKEH BialeTh 3HAHUSMH,
YMEHUSMH M HaBbIKaMH 110 IpOrpaMMe AUCHUIUIMH «MaTeMaTudeckuil aHanuz», «Anredpa» u
«AHanmuTHUecKas reomeTpus», «Juddepenunansaple ypaBHeHUs». JlaHHAs TUCHUIUIMHA SIBIIS-
€TCsl OCHOBOIIOJIAraroiel Uisl JalbHEUIEro U3yuyeHusl JUCUUIUIMH BBICIIEH MAaTEMaTUKU U Me-
XaHUKU.

1.4 IlepeyeHb MIAHMPYEMBbIX Pe3yJabTATOB 00y4eHHs 110 AUCHUILIMHE (MOYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMHU pe3yJIbTATaAMH OCBOCHHSI 00Pa30BaTeJIbHONH NPOrPaMMbl

N3yuenne naHHOW y4yeOHOW MUCIHUIIMHBI HAIMpaBieHO Ha (opMupoBaHHE y o0ydaro-
HIMXCS CIETYIOINX KOMIIETEHIINN!

PesynbraThl 00y4eHUS 10 TUCIUILIHHE
(3Haer, ymeer, BiajieeT (HABBIKH W/HITH OIBIT IEATCIHHO-
CTH))

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

ITK-1 CniocobeH peliaTh akTyaJIbHbIE W BOXHBIE 33,1291 (yHIaMEHTaIbHON M IPUKJIaJHONW MaTEeMaTHKH

WITIK-1.1 3HaeT OCHOBHbBIE IIOHATHUA, UJCU U MC- | 3Haer TCOPEMbBI: CYHICCTBOBAHUS W CAMHCTBEHHOCTU PCIIC-




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

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

TOABI Q)yHHaMCHTaHLHBIX MaTeMaTHYCCKUX ITHUC-
LUIUTAH U1 pEIICHU 0a30BBIX 3ama4d

HUS WHTETPAJIbHOTO ypaBHeHHs BombTeppa; 00 ycTOWIHBO-
CTH ¥ JOIYCTUMOCTH COOTBETCTBYIONIHX Nap MPOCTPAHCTB

YMeer periate MHTErpaibHble ypaBHEHUS BonbTeppa ¢ pas-
JWYHBIMU THIIAMH SIAEP; UCCIIEN0BATh YPAaBHEHUS HA yCTOM-
YMBOCTh W JOMYCTHMOCTH COOTBETCTBYIOIIMX Iap Ipo-
CTPaHCTB

Brageer HaBbIKaMH HEOOXOAWMBIX TEXHHYECKHX Ipeodpa-
30BaHMIA; HABBIKAMHM NPUMCHCHHUS IOJyYCHHBIX 3HAHHUU B
JPYTHUX 0O0JIACTAX MAaTEMATHYCCKOTO 3HAHUS M JIUCIHILIHU-
HaX €CTECTBEHHOHAYYHOT'O COJIEP>KaHuUs

UIIK-1.2 YMeeT nepenaBaTh pe3yybTaThl MPOBeE-
JICHHBIX TEOPETUYECKUX W MPUKIIAIHBIX UCCIEIO-
BAaHUM B BHJI€ KOHKPETHBIX MPEAMETHBIX PEKO-

3HaeT BO3MOXKHBIC CEephl NPUIOKCHUN HU3YyYCHHBIX B TECO-
pUM UHTETPATBHBIX YPaBHEHUH OOBEKTOB M UX OCHOBHBIX
CBOICTB

MEHIaIuK B TCPMHUHAX Hpe[[MeTHOﬁ obmactu

YMmeeT MaTeMaTUUECKHU KOPPEKTHO CTaBUTb U HCCJICAOBATH
3aJa41, BOSHUKAIOMIME B IPUITOKCHUAX

Brnaneer HaBbIkaMu HEOOXOAMMBIX TEXHMYECKHX Hpeodpa-
30BaHUM; CTAaHAAPTHBIMU WU HECTAHAAPTHBIMU INpPUEMaMH
pELICHUsT HUCCIIENOBATENbCKUX 3a/ay; HaBBIKAMHU IIOMCKA
HY)XKHOH mHpOopMaImm

WIIK-1.3 Vmeer HABBIKK pelICHUS MaTeMaTH4e-
CKHX 3a/lad, COOTBETCTBYIOIIMX KBaTH(UKAINH,
BO3HUKAIOIIUX MPU MPOBEICHNUH HAYYHbBIX U MPHU-

3HaeT OCHOBHBIEC ITOHATHSA, CBOMCTBA N3y4aeMBIX OOBEKTOB,
B3aUMOCBSI3H MEXIy HUMH; IIOCTAaHOBKM OCHOBHBIX 33/1ad,
CTPYKTYPY (OpMYIHMpPOBKH 1 IOKA3aTEIbCTBA YTBEPKACHUH

KJIaJHBIX UCCIIeIOBAaHUN

YMeeT BBIACTATh U HCCIEI0BATH OCHOBHBIC OOBEKTHI B OT-
JISNIHOU TIPEIMETHOMN 00JIaCTH MAaTEeMaTHYECKOTO 3HAHHS

BrnaneeT HaBbIKaMH HEOOXOJUMBIX TEXHHYCCKHX Mpeodpa-
30BaHUM; CTaHAAPTHBIMU M HECTaHAAPTHBIMH NpHEMaMu
pelIeHusl Uccle0BaTeIbCKUX 3a7a4; HaBbIKAMM TOHMCKA U
nepepabOTKH HEOOXOJMMOI0 TEOPETUUECKOro MaTepHana
13 pa3IMYHbIX HCTOYHUKOB

PesynpTaThl 00yueHHs 10 AUCLUILIMHE JIOCTUTAIOTCS B paMKaX OCYILECTBIEHUS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSITEIIbHOW PadOThI 00YJarOIINXCS B COOTBETCTBHU C YTBEPKICHHBIM
y4€OHBIM IIIIAHOM.

WuankaTtopsl JOCTHKEHHUSI KOMIIETEHIHA CUUTAIOTCS C(OPMHUPOBAHHBIMU TIPU JTIOCTHIKE-
HUM COOTBETCTBYIOILIUX UM PE3yJIbTATOB O0yUEHHUS.

2. CTpyKTYpa H coiepKaHNe JUCIUIITHHBI

2.1 Pacnipenesnenue TPy10éMKOCTH JMCHUILIMHBI 10 BUAAM padoT

OOmast TpyA0E€MKOCTh AMCLUUIUIMHBI cocTaBiseT 3 3aueTHbIX eauHul (108 uacos), ux
pacrpeziesieHne 1o BujaM paboT MPeICTaBICHO B TAOIUIE

Bunsr pabor Bcero Dopma 00yueHHs
4acoB OuHasi
5 6
ceMecTp ceMecTp
(gacsr) (gacsr)
KonTakTHas pa6ora, B TOM 4nciIe:
AyIUTOpHBIE 3aHATHS (BCEro): 36 36 -
3aHATHSI JEKIIMOHHOTO TUIA 18 18 -
J1a00paTOPHBIE 3aHATHS 18 18 -
NPaKTHYECKUE 3aHATUS - - -
CEeMUHAPCKHE 3aHSATHS - - -
WMnas koHTaKTHas padora:
Konrpoins camocTosiTensHON paboThl
6 6 -
(KCP)
ITpomexyrounas arrecraums (MKP) 0,2 0,2 -
CamocrosiTebHasi padoTa, B TOM YHC-
Jae:
Kypcosas padora/mpoexr (KP/KII) (non- - - -




TOTOBKA)

Konrposbhas pabora

26 26 -

Pacuérno-rpaduueckas padora (PTP)

(TmosIroToBKa)

Pedepat/acce (moaroroska)

CamocTosTensHOe
CaMOIIOATOTOBKa (TIpopaboTKa W TOBTOpE-
HHE JICKIIMOHHOTO MaTepraia 1 MaTepHaa
Y9e0HHKOB M y4eOHBIX MMOCOOWH, MOATO-
TOBKa K JIAOOPATOPHBIM U MPAKTHYECCKHM
3aHATHAM, KOJUIOKBHYMaM H T.JI.)

N3ydCHUE

pasnenos,

36 36 -

IToaroroBka K TEKymeMy KOHTPOIIO

3,8 3,8 -

Oobmas Tpygoem-
KOCTh

qgac.

108 108 =

B TOM YHCJI€ KOH-
TakTHasi padora

42,2 42,2 -

3a4. €1

2.2 ConepxxaHue QM CUUILTHHBI
Pacnpenencuue BuI0B y4eOHOU pabOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUILTAHBI.
Pasnenbr (TeMbl) AUCHUIUIMHBI, H3ydaeMmbie B 5 cemectpe (3 kypce) (ounas Gpopma o0y-

YCHMS )
KomnmuectBo yacos
Braeaynu-
Ne HaunmenoBanue pasenos (Tem) AyauTopHas TOpZaH
Bcero pabota
paboTa
J1 113 JIP CPC
1. Tema 1 BBenenue 6 1 - 1 4
2. Tema 2 CyniecTBOBaHHE U €TMHCTBEHHOCTh PEIICHUs 9 2 - 1 6
3. Tema 3 YpaBHEHUs ¢ BBIPOXKIEHHBIM U C Pa3HOCTHBIM SIIPOM 15 1 - 4 10
4. Tewma 4 VInTerpanbHble HEpaBEHCTBA 5 2 - 1 2
5. Tema 5 3aBUCHUMOCTB pelIeHHsI OT MapaMeTPOB. Y CTOWYMBOCTh 15 3 - 2 10
6. Tema 6 JlomycTUMOCTh OTHOCHUTEIHHO omepaTopa 17 3 - 4 10
7. Tema 7 JIonycTUMOCTb OTHOCHTENILHO YPaBHEHUSI 13 3 - 2 8
8. Tema 8§ YpaBHEHHS C Pa3HOCTHBIM SIPOM 14 2 - 2 10
9. Tewma 9 [IpunoskeHus MHTETPATLHBIX YPaBHEHUH 4 1 - 1 2
HUTOI'O no pasoenram oucyuniurvl 18 - 18 65,8
Konrtposb camoctositensHOM pabotsl (KCP) 6 - - -
ITpomesxyrounas arrecrarys (MKP) 0.2 - - = -
IToaroToBKa K TEKYIIEMY KOHTPOIIIO 3,8 - - - 3,8
OO0111ast TPYAOEMKOCTb 110 TUCIUTUIHHE 108 | 18 - 18 65,8

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopaTopHble 3aHs-
tus, CPC — camocTosTenbHas padoTa CTy/IeHTa

2.3 Conep:xanue pa3iesioB (TeM) TUCHUTITHHBI
2.3.1 3aHATHHA JEKIMOHHOTO THIIA

HaumenoBanue pasacia

®dopma TeKyIIero

Ne (remb1) Coneprxanue paszena (TeMbl) KoHTpOIIS
1. |Bsenenwme Hcropusi. YpaBHeHuss BosbpTeppa — MaTeMaTUUECKUE MOJENH| Y CTHBIN
SBOJIIOLIMOHHBIX ITPOLECCOB. onpoc
2. |CymectBoBanue M enuH-|Pe3osnbBeHTa ypaBHeHUs. Teopema CyLIECTBOBAaHHS M €IWH-|YCTHBI
CTBEHHOCTb PEIICHUS CTBEHHOCTH pemreHus. [IpobiemMsl Teopun eAMHCTBEHHOCTH.  |0mpoc

3. |YpaBueHus c BbIpoXk-|DopMyna pelieHUs] YpaBHEHUs C BBIPOXKAEHHBIM simpoM. Pe-|IIpoBepka momari-
JIEHHBIM U C Pa3HOCTHBIM [30JIbBEHTA YPABHEHMSI C PA3HOCTHBIM SIIPOM. HEro 3aJaHus, YCT-
SIIPOM HBII O1pOC

4. |UHTerpasibHBle HEpaBeH-|MeToAbl HOKa3aTeNbCTBA MHTErPAIBHBIX HepaBeHCTB. OCHOB-|Y CTHBIH
CTBa HbIE JIMHElHbIe HepaBeHcTBa. Jlemma bemnmana. onpoc

5. |3aBucumoctp  pemenusi|HenpepbiBHas 3aBUCUMOCTh PELICHUH OT siipa U CBOOOIHOTO|Y CTHBIH
OT MapaMeTpoB. YCTOH-|ureHa. YCTOWYMBOCTb M ACHUMITOTHYECKAs  yCTOWYMBOCTB|OIPOC




YUBOCTH pelleHN TMHEHHbIX ypaBHEHUH. Y CTOMYMBOCTD Apa.

6. |Jomyctumocts otHOCH-|(L)-cBoiicTBo. Jomyctumocts map (BC, BC), (Co, BC), (Ao,|IIpoBepka momai-
TEJIFHO oneparopa BC) oTHOCHTENBHO JTMHEHHBIX ONEPATOPOB. HEro 3a/IaHus

7. |Homyctumocts oTHOCH-|[Jomyctumocts map mpoctpancTB (Co, Co), (Ao,Ao) oTHOCH-|Y CTHBIH
TEJIbHO YPaBHEHHUS TEJIbHO JUHEUHBIX ypaBHEHUN. KpuTepuu yCTOMUHUBOCTH s1zipa. |01poc

8. |YpaBHenus c¢ pasHOCT-|Kpurepuii ycToWdnBOCTH pasHOCTHOTO sapa. [IpeoOpasoBanue|[IpoBepka momari-
HBIM SIpOM Jlamaca. HETO 3a/1aHHs

9. [|IIpmnoxeHus nHTe-|3anada [qupuxie, OurapMoHndeckoe ypaBHeHue. [IpumeHenne Y erHuI
TpalbHBIX YpaBHEHUH MHTETPaJoB, aHAJIOTHYHBIX MTOTEHIManaM. [IpumeHeHne nHTe- onpoc

TpaJbHBIX YPaBHEHUH K TEOPHH KOJIeOaHUH.

2.3.2 JlabopaTopHble 3aHATHS (MPAKTHYECKHe / ceMUHAPCKHe 3aHATHS/ J1adopaTop-
Hble padoThI)
IIpu u3ydeHnn TUCHMIIIMHBI MOTYT IPUMEHATHCS IEKTPOHHOE 00y4YeHHUe, AUCTaHIIMOH-
Hble 00pa3oBaTesibHbIe TexHoJoruu B coorseTcTBrn ¢ PI'OC BO.

Haumenosanue pazaena

®dopMa TEKyILIEro

Ne TemaTuka 3aHATHIA/pabOT
(Temsr) KOHTPOJIA
1. |Bsenenwue Ucropus. YpaBHeHnuss BonbpTeppa — MaTeMaTHUECKUE MOJIENH| Y CTHBIN
9BOJIIOLIMOHHBIX TPOLECCOB. onpoc

2. |CymecTtBoBaHME M equH-|Pe3onbBeHTa ypaBHeHUs. Teopema cymiecTBoBaHMS M enuH-|IIpoBepka momar-
CTBEHHOCTb PEHICHUS CTBEHHOCTH pemieHus. [IpoOiemMpl TeOpuu eANHCTBEHHOCTH.  |HETO 3a/IaHus

3. |YpaBHeHms c BbIpOX-|DopMyna pemieHNs ypaBHEHUs C BBIPOXKACHHBIM siipoM. Pe-|IIpoBepka momari-
JEHHBIM U C Pa3sHOCTHBIM|30JbBEHTA YPABHEHUS C PA3HOCTHBIM SIPOM. HEro 3aJaHus, KOH-
SIPOM TpoJsibHas pabota

4. |HHTerpanbHble HepaBeH-|MeTOIpl HOKa3aTesbCTBA MHTErPalbHBIX HepaBeHCTB. OcHOB-(IIpoBepka momari-
CTBa HbIE JIMHEITHbIe HepaBeHcTBa. Jlemma bemmana. HETO 3aJaHus

5. [3aBucumocts  pemreHus|HenpeprlBHAsS 3aBUCHMOCTh peLIeHUi OT siipa u cBobogHoro|lIposepka momari-
OT IapaMeTpoB. YCTOW-|wieHa. YCTOMYMBOCTb WU AaCHMITOTHYECKAs YCTOMYMBOCTB|HErO 3aJaHus, yCT-
YUBOCTb peuIeHU JTMHEWHBIX YPaBHEHUU. Y CTOMYMBOCTS SIpa. HBIN 0npocC

6. |Homyctumocts otHOCH-|(L)-cBoiicTBo. JJomyctumocts map (BC, BC), (Co, BC), (Ao,|IIpoBepka momari-
TEJNBbHO OIepaTopa BC) oTHOCHTENIBHO TMHEHHBIX ONIEPaTOPOB. HETO 3aJIaHus

7. |Homyctumocts otHOCH-|Jomyctumoctsh map mpoctpancTB (Co, Co), (Ao,Ao) oTtHOocH-|[IpoBepka momari-
TENbHO YpaBHEHHS TEJIFHO JIMHEHHBIX ypaBHeHUH. KpuTepuu ycToiUnBOCTH si/ipa. [HETro 3a1aHus

8. |YpaBHenus c¢ pasHocT-|Kpurepuii yCTOWYMBOCTH Pa3HOCTHOTO siipa. [IpeodpasoBanue|KonTponbHas — pa-
HBIM SIAPOM Jlannaca. 6oTa

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

TpaJIbHBIX YpaBHEHUH

MHTETpajioB, aHAJIOTHYHBIX MOTeHIIManaM. [IpumeHeHe nHTe-
IpaJIbHBIX YpPaBHEHUH K TEOpUH KOJIeOaHHH.

[IpoBepka gomar-
HETO 3a/1aHus

2.3.3 llpumepHnas
KypcoBbie paboThl

TEeMaTHKA KyPCOBBIX padoT (IPOEKTOB)
HE MPETyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs 1JIsl CAMOCTOATEIbHOH padoThl
o0yyarommxcs M0 JMCHHUIIHHE (MOYJII0)

Ilepedyens yaeOHO-METOANIECKOTO OOECIIEUeHHUs TUCIUIUTHHEI IO BBITIOJIHE-
Ne Bung CPC HUIO CAaMOCTOSITEIbHOI paboThI
1 |lIpopaboTka yueOHOTO (T€0- |(MeToauvecKre yKa3aHusl 0 BBIMOJHEHUIO CAMOCTOSTEIBHON paboThI 00Y-
PETHYECKOro) MaTepuana qalomuxcs. YTBepsKaAeHb! Ha 3acenanny CoBeTa (aKynbTeTa MaTeMaTHKU U
komnbioTepHBIX Hayk @TBOY BO «Ky6I'V». [Iporokon Ne 5 ot 05 mas
2022 .
2 |BebImosHEeHHE JOMANTHUX 3a- |MeToanYecKre YKa3aHus 110 BBITOJHEHUIO CAMOCTOSTEIBLHON paboThl 00y4a-
JlaHui (peleHue 3aaa4) fomuxcs. YTBepKIeHbI Ha 3aceqannu CoBeTta GaKysibTeTa MaTEMATHKH U
komnbioTepHEIX Hayk @TBOY BO «Ky6I'V». IIpotoxon Ne 5 ot 05 mas 2022
T.
3 |IlogroroBka K TEKymeMy Meronuueckre yKka3aHHs 110 BBITOJHEHUIO CAMOCTOSTENILHOM padoThl 00y4a-
KOHTPOJIO fomuxcsi. YTBepskieHsl Ha 3acenannn CoBeTa akysbTeTa MaTeMaTHKU U




komitsioTepHbIX Hayk PI'BOY BO «Ky6I'Y». ITporokon Ne 5 ot 05 mas 2022
T.

4 |[IpomexyroyHas aTTecTals |MeTOOUYECKHE YKa3aHHS 110 BEIIOJIHEHHIO CaMOCTOATENBHOM paboThl 00yya-
(3auer) IOIIUXCs. YTBep KaeHbI Ha 3acenanny CoBeTa (akysbTeTa MaTeMAaTHKH U
komnbioTepHEIX Hayk @TBOY BO «KyoI'V». [Ipotokon Ne 5 ot 05 mas 2022
I.

Y4eOHO-MeTOIMYeCKUe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OFPaHMYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) npenocrapustoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlnist i ¢ HapyIIeHUSIMU 3pEHHUS:

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

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JIyist JnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO arnapaTra:

— B mieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTA,

— B (popme ayamodaiina.

JlaHHBIN nepeueHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTU OT KOHTUHI'€HTa 00Yy-
YAFOIIUXCA.

3. O0pa3oBaTesbHbIE TEXHOJIOTHH, IPUMeHsIeMble IPU 0CBOCHNH IMCIUILIHHBI (MO-
JLyJst)

B xozxe u3yueHus: JUCLUIUIMHBI IPELYCMOTPEHO UCHOIB30BAHKE CIEAYIOIINUX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUI: JIEKLINH, Ta0OpaTOPHbIE 3aHATHUS, CAMOCTOATENbHAs PabOTa CTYIEHTOB.

enb nabopaTOpHBIX 3aHATUN — HAYYUTh CTYACHTA IPUMEHSTH MOJYyYEHHbIE Ha JIEKIHIX
TEOPETUUECKUE 3HAHUS K PEIICHUIO U UCCIENOBAHUIO KOHKPETHBIX 3a7ad. B kaxaoM cemectpe
IIPOBOJASTCSI KOHTPOJIbHBIE PA0OTHI /1711 IPOBEPKU YCBOSHHS MaTepualia CTyIEeHTaMU.

KoMIeTeHTHOCTHBIN MOAX0A B paMKax NpPENoAaBaHMs AUCLHUIIIMHBI PEAIN3YETCS B HC-
M0JIb30BAHNN UHTEPAKTUBHBIX TEXHOJIOTHI B COYETaHNUHU C BHEAYAUTOPHOU pabOTOM.

WNHudopmanvoHHble TEXHOJIOTHH, IPUMEHSEMbIE TIPU U3YYEHUH JUCLUIUIMHBL: UCTIONb30-
BaHUE MH(OPMALIMOHHBIX PECYpPCOB, OCTYINHBIX B MH(OPMALMOHHO-TEIEKOMMYHUKAIIMOHHON
cetu MHTepHer.

AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOTUY, IPUMEHSIEMbIE ITPH U3YUYEHUU AU CLUTUINHBI
— JUI JUL ¢ OIPAaHUYEHHBIMU BO3MOKHOCTSMH 310pPOBbs IPEIYCMOTPEHA OpPraHMU3alus KOH-
CYJIBTALIMM C HCIIOJIB30BAHUEM JIEKTPOHHOM IMOYTHI.

Jns aun ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 370pPOBbs IIPELYCMOTPEHA OpraHU3aLus
KOHCYJIBTAIIMM C UCTIOJIb30BAHUEM DJIEKTPOHHOMN IOYTHI.

4. OueHo4YHbIe CPeACTBA /ISl TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH M NIPOMEKYTOYHOMH
aTrecTanuu

OneHouyHbIE CpeACTBa MpeAHA3HAUYEHbI ISl KOHTPOJS U OLIEHKH 00pa3oBaTENIbHBIX JO-
CTH)KEHHUH O00Y4YaroIMXcsi, OCBOMBIIMX MpOrpaMMy ydyeOHOW mauciuruinHbel «MHTerpaibHbie
YPaBHEHHUS U UX NMPUIOKECHUS.

VYyeOHasi AeATeTbHOCTh MPOXOAUT B COOTBETCTBUU C IpaduKkoM ydyeOHOro mpolecca.
[Iponiecc camocToATENbHOM pabOTHl KOHTPOIMPYETCS BO BpeMs ayJUTOPHBIX 3aHATHH M UHIU-
BUyaJIbHBIX KOHCYJIbTAIIUM.

OneHOYHBIMU CPENCTBaMU JUCLMILIMHBL ABIISIOTCS CPEACTBA TEKYIIETO KOHTPOJI (KOJ-
JIOKBUYMBI, KOHTPOJIbHbBIE pa0OThI, a TAK)KE HA JJAOOPATOPHBIX 3aHATUSAX — OTBET Y JOCKH U MPO-
BEpKa JIOMAIIHUX 33/1aHUi1) U UTOTOBAs aTTecTanus (3ader).



CTpyKTypa OllEeHOYHbIX CPEICTB JJIA TEKYLIeil M MPOMEKYTOYHOM aTTeCTaAlNu

KOZL 1 HAMMCHOBAHUC

HanmMenoBanme o1ieHOYHOTO Cpe€acTBa

Ne Pesynpratel 00ydenus
HMHIMKATOpa N IIpomexyTounast
n/m (B cootBercTBHH C 1. 1.4) Texymwii KOHTPOJIb
(B cooTBeTcTBUH C 1I. 1.4) aTTeCTaIus
WUIIK-1.1 3maer ocHOB- | 3Haer TeopeMy cymecTBo- | KoHTponbHas pabora Nel mo | Bompocs! Ha 3a-
HBIC TOHSTHS, WACM U | BaHHS W eauHCTBeHHOcTH | TeMe «MHTerpanbHble ypas- | yere 1-4
1 | MeTomm (yHOaMeHTalb- | PelIeHHs WHTerpajpbHOro | HCHUS M HCPABECHCTBA»
HBIX MaTeMaTH4ecKuX | ypaBHeHHs  Bombreppa;
JUCLUIUIMH IS PEHICHHUs | yMEET pellaTb ypaBHEHUS
6a30BbIX 32124 C Pa3IHYHBIMU SIPAMH
UIIK-1.3 HMmeer HaBBIKK Kontponsaas pabora Ne2 mo | Bompocsr Ha 3a-
pemieHns ~ MaTeMaTrude- TeMe «YcroiunBocTh. Jlomy- | were 5-11
CKMX 3aJad, COOTBET- | 3HACT TEOPEMBI 00 YCTOH- | CTUMOCTH Hap MPOCTPAHCTBY»
o | cTBYrOmIX KBaMH(HUKa- | YUBOCTH W JOMYCTHMOCTH
[IMM, BO3HUKAIOUIMX IPH | COOTBETCTBYIOIIMX  Tap
NPOBEJCHUH HAy4YHBIX M | NPOCTPAHCTB
MPpUKJIaJHBIX HCCJICA0BA-
HUU
UIIK-1.3 MmMeer HaBBIKU VYerueiih  ompoc mo TeMe | Bompoc Ha 3auere
peleHus MareMaTuye- «[TpunoxxeHnst MHTErpasbHeIX | 12
CKUX 3aJay, COOTBET- aBHEHUI», IpOBEpKa J1/3
At 3HaeT BO3MOXHBIC MpH- P » POBEPKA X
CTBYIOIIMX  KBaIH(HUKa-
3 JIOXKEHUSI ~ MHTErPalIbHBIX
IINM, BO3HUKAIOUIMX IIPH .
YpaBHEHHUH

NpOBCACHUN HAYYHBIX H
MNPUKJIAAHbIX HCCJICAOBA-

HUH

TunoBbie KOHTPO/IbHBIC 32JAHUS MM HHbIE MAaTEePHAJIbl, HCOOXOAMMBIE I OLCHKH 3HA-
HHUH, YMEHHl, HABLIKOB H (MJIH) ONILITA AEATEIbHOCTH, XapaKTePHU3yIMX 3Tanbl (POPMH-
POBaHUs KOMIIETEHIIUII B MpoLecce 0CBOEeHNUs1 00pa30BaTeIbHON MPOrpaMMbl

1. Haiitu ntepupoBaHHbIE sipa U PE30JIbBEHTY siipa

K(t,s) =

ITpumepHbIe 3ajaHNA:

2. Pemmth ypaBHEeHHE

3. Pemiuth ypaBHEHHE

1+12
1+s%

x(t) = je”x(s)ds +e'.

t

X(t) :-j(t —s)X(s)ds +t.

0

4, OI_ICHI/ITL PCeIICHUC HCPABCHCTBA

x(t) < 't[tsx(s)ds +tt.
0

5. OueHnTh penieHue ypaBHEHMS

t
X(t) = Iarctg (t+2s+t%) cos®s x(s)ds +e' sine' .

0

6. lonmyctumer u apsl (BC, BC), (Co, Co), (Ao, Ao) OTHOCHTEIBHO JIMHEHHOTO OIlepaTopa




Kx(t) = j

0

X(s)ds?
t2 +1 (5)

7. SIBnsieTcst MU ypaBHEHHE

t t 1 2
x) = ET2 estx(s)ds + f (1), t>0,
5 s+1

YCTOMYMBBIM (ACUMIITOTHYECKH YCTOUYUBBIM)?

8. [Ipu KakuX 3HAYCHUSIX MAPAMETPOB SIPO
k)=ae?, aeR, <0,

He ycToitunBo? KakoB BUJT p€30JIbBEHTHI?

3a4YeTHO-IK3aMeHAIIMOHHbIE MATEPHAJIbI I MPOMEKYTOYHOM aTTecTanuu (3a4yet/
IK3aMeH)
[TprMepHBIE BOIIPOCHI K 3a4e€TYy:

5 cemecTp
1. JIuneiinoe uHTerpanbHoe ypaBuenue Bonpreppa. OCHOBHBIC TOHSATHA.

2. TeopeMa CYHICCTBOBAHUA U CAUHCTBCHHOCTHU PCIICHUA JIMHEHHOTO YpaBHCHUH.

(O8]

. @opMmyIia perieHus: ypaBHEHUS C BBIPOXKICHHBIM SJPOM.

. OneHka peleHnii HHTEerpalbHbIX HEPABEHCTB.

. HemnpepsiBHasi 3aBUCMMOCTb peILIEHHH OT CBOOOIHOTO YiIeHA.
. YCTONYMBOCTH PELICHUI YPaBHEHUS.

. Homyctumocts mapsl (X, BC) orHocuTensHo Q .

. Homyctumocts napst (Co, Y) otHOCUTENHHO Q .

©O© 0 39 O L B~

. HonmyctumocTts napsl (Co, Co) OTHOCUTENHHO TUHEHHOTO YPAaBHEHHUSI.
10. HomyctumocTs napsl (X, X) OTHOCUTEIBHO YpaBHEHHUS.

11. Kputepuil ycTOWYMBOCTH Pa3HOCTHOTO SApA.

12. IIpunoxeHust MUHTETPaJbHBIX YPaBHEHUIA.

Tunosple 3a1a4n, BBIHOCUMbIE Ha 3a4eT
5 cemectp
1. Pemnts ypaBHEeHUE

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

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

Kx(t) = j (t—s)eS'x(s)ds?

3. SIBnsercs 11 ypaBHEHUE



t
S
X(t) :j SX()ds+ £(0), t1,
1
YCTOMYMBBIM (ACUMITTOTHYECKUA YCTOUUNUBBIM)?

Kpurepun oueHuBaHusi pe3yJbTATOB 00y4YeHUsI

Kpurepuu oniennBanusi 1o 3a4ery:
«3a4TEHO»: CTYICHT PEryjsipHO IMOCEHaJl 3aHSATHUS; BBIIOJHUI JOMAIIHUE PadOThI; BIAICET
TEOPETUUECKUMH 3HAHUSAMH 10 JAaHHOMY pa3feily; 3HAeT METOJbl PElICHHs] HMHTErPaJbHBIX
YpaBHEHUN C Pa3IMYHBIMU TUIIAMHU SIACP, TOMYCKAET HE3HAUMTENIbHbIE OIMOKU B XOJE pellie-
HUS 3a]1a4; CTYJCHT YMEEeT MPaBHIbHO OOBSICHATh U3YUYECHHBIN MaTepua, WUTIOCTPUPYS €ro co-
OTBETCTBYIOIIUMH MPUMEPAMH; HAIMCAT KOHTPOJIbHBIC PA0OTHI Ha MOJIOXKHUTEIBHBIC OI[CHKH,

«HE 3a4TEHOY»: CTYACHT IpomycTui 6omee 60 % 3aHsATHIA, HE BBIOIHSI TOMAITHHE PabOThI, Ma-
Tepuaj He YCBOEH WJIM YCBOCH YAaCTHUYHO, CTYACHT 3aTPYAHSETCS MPUBECTU MPUMEPHI NPHU U3-
JIO’)KEHUU M3YyYEHHOI0 MaTepuaia, UMEeT JI0BOJIbHO OIPaHUYEHHbIN 00beM 3HaHUN MpOrpamm-
HOTI'0 MaTepHaa, Halucaia KOHTPOJIbHbIE pa0OThl Ha HEYIOBJIETBOPUTEIbHbBIC OLICHKH.

OneHouHble cpeACTBa AJIs MHBAJIMJOB U JIMI] C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH 3J10pO-
Bbsl BBIOMPAIOTCS C yUYETOM MX MHIMBUAYAIBHBIX NICUXO(U3NIECKHX OCOOCHHOCTEH.

— [IpY HEOOXOMMOCTH MHBAJIUAAM M JIMLIaM C OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIIAETCS JOIOIHUTEIBLHOE BPpEMs ISl IOJrOTOBKU OTBETA HA 3K3aMEHE;

— IIpU NPOBEJICHUM IPOLEAYPbI OLICHUBAHUS PE3YyIbTaTOB 00yUEHHsI MHBAIUOB U JIMIL C
OTrpaHUYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBbs NPEAYCMATPUBAETCSA HUCIIOJIb30BAHUE TEXHUUECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAMBHUYaTbHBIMU OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSMU 3/10POBbSI
U MHBAJIMJOB IpOIEeypa OLIEHUBAHUS PE3y/IbTaTOB OOYUYEHMs MO JAUCLUILUIMHE MOXET MPOBO-
JUTHCS] B HECKOJIBKO 3TaIloB.

ITponienypa onieHMBaHUS PE3yJIbTATOB OOYUYEHHs] MHBAIMJOB U JIMI[ C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMHU 3/10pOBbsl IO AUCHUILIMHE (MOIYJIO) MpeaycMaTpUBaeT NMPEJOCTaBIECHUE WH-
dopmanuu B hopMax, aAanTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pOBbS M BOCHPUATUS HHPOpMa-
IUH:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B lieyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUig au1 ¢ HapyIIeHUsMH OIIOPHO-BUTAaTEIbHOTO almapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TTepedyeHb MOXKET ObITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTUHTEHTa 00Y-
YAIOIIUXCS.

5. Ilepedennb y4eOHOM JuTepaTypbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOTHIi
5.1. YueOHasi auTeparypa
OcHoBHasi iMTEpaTypa:

1. BacunweBa, A.b. UHTETpanbsHbie ypaBHEHUS [ DNEeKTPOHHBIN pecypc] : yaeb. / A.b. Bacu-
nbeBa, H.A. TuxoHoB. — DnektpoH. nan. — Cankr-IletepOypr : Jlanb, 2009. — 160 c.
— Pexxum noctymna: https://e.lanbook.com/book/42.
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https://e.lanbook.com/book/42

2. TlerpoBckuii, M.I". JIekuuu 1o Teopru MHTETPAITBHBIX ypaBHEHUH [ DIEKTpOHHBIN pecypc]
: yue0. — DnekTpoH. gaH. — Mocksa : @uzmatiur, 2009. — 136 ¢. — Pexxum noctyma:
https://e.lanbook.com/book/59553.

3. bapcyxkosa, B.1O. (Ky6I'Y).IIpakTuky™m 1o JIMHEHHBIM UHTETPAIBHBIM YPABHEHUSIM
Bomsteppa [Tekcr] / B. 1O. Bapcykosa, 3. b. Lamtok, M. B. Ilamok. - Kpacaonap : [Ky-
OaHckwmii rocynapcTBeHHbIN yHuBepcuTteT], 2008. - 24 c. - bubmumorp.: ¢. 24. - 50.00.

Jljis1 OCBOCHHMS AUCIUILTUHBI HHBAIMAMH U JIMIIAMU C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH
3I0pPOBbSl UMEIOTCS M3JAaHUS B DJIGKTPOHHOM BHUJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanoy u « BubaUOKTYOY.

JlonoiHUTEILHAS JIUTEpPaTypa:

1. Memukuc, A.Jl. [TpuknamgHas MaremaTuka st ME>KeHepoB. CrielaibHbIe KypChl [ DIeKTPOH-
HBII pecypc] : yued. mocobre — DnekTpoH. 1aH. — Mocksa : @m3mariut, 2006. — 688 ¢. —
Pexxum nocryma: https://e.lanbook.com/book/48184.

2. JluddepennmanbHbie H HHTETPATBHBIC YPABHEHH S, BAPUAITMOHHOE HCUUCIICHUE B TIPUME-
pax u 3a7adax [DneKTpoHHbI pecypc] : yueb. mocodue / A.b. Bacunbesa [u ap.]. —
DnekTpoH. gaH. — Mocksa : @uszmarnut, 2003. — 432 ¢. — Pexum gocryna:
https://e.lanbook.com/book/2358.

5.2. llepuoanyeckasi JuTepaTypa

Vkasvisaromes newamuvie nepuoouyeckue uzoanus uz «llepeuns neuamuvix nepuoouye-
CKUX uz0auuil, XPAHAUWUXCSL 8 gonoe Hayunou oubuomexu KyoI'V»
https://www.kubsu.ru/ru/node/15554, u/unu snekmponmnvie nepuoduueckue uz0anus, ¢ yKa3amu-
em adpeca caiuma 31eKmMpPOHHOU 8ePCUlL JCYPHAILA, U3 6A3 OAHHBIX, OOCMYN K KOMOPbIM 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 YHcje COBPpeMEHHbIE NpodeccuoHaIbHbIe 0a3bl AaH-
HBIX 1 HH(OPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJ1eKTPOHHO-0UbM0TeuHbIe cucTeMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVIH» www.biblioclub.ru

3. DBC «BOOK.ruy» https://www.book.ru

4. O3bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:
Web of Science (Wo0S) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst nuznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas 6ubanoreka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIINX 3aMaIHBIX HAYYHBIX JKypHAJIOB Ha Poccuiickoii
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HammoHanbpHas dJIeKTpOHHAs OUOIHOTEKa (AOCTYI K DIEKTPOHHOW OMONIMOTEeKe IuC-
cepranmii Poccutickoii rocynapcteennoit oudmunoreku (PT'B) https://rusneb.ru/
8. IIpesumenrtckas bubnmoreka um. b.H. Enpumna https://www.prlib.ru/
9. DmnexrponHnas koymekus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/

akr~wpn
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https://e.lanbook.com/book/59553
https://e.lanbook.com/book/48184
https://e.lanbook.com/book/2358
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11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

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

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

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

18. VuumBepcuretrckas nnpopmarnronras cuctema POCCHS http://uisrussia.msu.ru

NudopmManmoHHble CIPABOYHbIE CHCTEMbI:
1. Koucynbrant [lntoc - cipaBoyHasi mpaBoBasi cucTeMa (J0CTYI MO JIOKAJTbHOM CETH C
KOMITBIOTEPOB OMOIMOTEKH )

Pecypchbi cBo0OHOIO 1OCTYNA:

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

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

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

4. MUHHUCTEpPCTBO HayKH M BbICIIero oopaszoBanus Poccuiickoit @enepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanbHbiii mopran "Poccuiickoe obpasoBanue" http://www.edu.ru/;

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

7. Enunas xomnekius nudpoBeIx 00pa3oBaTeabHbIX pecypcos http://school-
collection.edu.ru/ .

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

9. IIpoext ['ocymapcTBeHHOro MHCTUTYTa pycckoro s3bika uMeHu A.C. [lymkuna "O0-
pasoBaHue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMaMOHHbIH opTai "Pycckwuii si3p1k" http://gramota.ruf/;

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

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

13. O6pa3oBatenbHbli moptan "Yueda" http://www.ucheba.com/;

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

CoOcTBeHHBIE YJIEKTPOHHbIE 00pa3oBaTe/ibHbIe H HH(POPMalHOHHBIE pecypchl

KyoI'Vy:

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

2. baza y4eOHBIX TIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, MyOIUKali 1 KoH(e-
pennwmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HH(OPMAMOHHBIX 00pa3oBa-
TeNBHBIX TeXHOMOrHi http://mschool.kubsu.ru;

4. DnexTpoHHbI apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

5. DOnexkTpoHHBIE OOpa3oBaTeiIbHbIE pecypchl Kadeapbl MHPOPMAIMOHHBIX CUCTEM H
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHama "[IIKOJIBHBIE
I'OAbI" http://icdau.kubsu.ru/

6. Meroaguueckue ykKa3zaHusi JJIs O0y4aKlIIMXCH IO OCBOCHHI0 JIHCUMILIMHBI

(Mmomyuis)
[To xypcy mpeaycMOTpEeHO MpOBEACHUE JICKIIMOHHBIX 3aHITHH, Ha KOTOPBIX JAeTCs
OCHOBHOH CHCTEMAaTH3MPOBAHHBIA MaTepuan, JTabOpaTOpHBIX 3aHATHH, B XOJ€ KOTOPBIX
12


https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

CTYJICHTAaMH TPUOOPETAIOTCS W 3aKPEIUIIIOTCS OCHOBHBIC MPAKTUYECKUE HABBIKUA PEIICHUs
pa3IMYHBIX 33/1a4, B TOM YUCJE C IPUMEHEHHEM MOJYUYEHHBIX TEOPETUUECKUX 3HAHUN.

Baxxnelimmm sTanoM Kypca sIBISIETCS caMOCTOsATeIbHas pabora mo nuciuiumae. CaMmo-
cToATeNbHas paboTa CTYIEHTOB SBIIAETCS HEOTHEMJIEMOM YacThiO IMpolecca moaArotoBku. o
CaMOCTOSITENILHON pabOTO MOHUMAETCS YacTh Y4eOHOU MIIaHUPYyeMOi pabOoThI, KOTOPAst BBIMTOJ-
HSIETCS 10 3aJaHHUI0 U MPU METOJUYECKOM PYKOBOJCTBE MpEroaaBaress, HO 0e3 ero Hemocpea-
CTBEHHOT'O Y4acCTHS.

CamocTtosTenbHas paboTa HalpaBlieHa Ha YCBOCHHE CHCTEMbl HAay4HBIX U Npodeccuo-
HAITBHBIX 3HAHUHU, POPMHUPOBAHUS YMEHHI U HABBIKOB, IPUOOPETCHHUE OIBITA CAMOCTOSTEIILHON
TBOpueckoil aesrensHocTU. CPC momoraer ¢opmMupoBaTh KyJabTypy MBIIUIEHUSI CTYIEHTOB,
pacupATh NO3HABATEIBHYIO €SI TEIbHOCTD.

Bunael camoctosiTenbHON paboThI MO Kypey:

@) no yenam: MOATOTOBKA K JICKIHM, K JAOOPATOPHBIM 3aHATHSAM, K KOHTPOJIBHBIM pado-
TaM, K KOJJIOKBUYMY.

0) no xapaxmepy padomul: U3y4yeHUE JTUTEPATYphl, KOHCIEKTA JIEKLNUN; TIOUCK JUTEpaTy-
pbl B OMOIMOTEKE; KOHCTIEKTUPOBAHUE PEKOMEHYEMOH I CAMOCTOSTEIbHOTO U3yUeHUs Hayd-
HOU JIMTEpaTypbl; pELICHHUE 3a]1a4.

Tematuueckoe MIaHUPOBAHUE CAMOCTOATEIHHONU PabOTHI CTYJECHTOB.

Ne HaumenoBanue Coneprxanne pasnena (TeMbl) Bun paboter
pa3zena (TeMbl)
1 Uctopusa. YpaBrenuss Bomsreppa - maremarmde- | [Tomck HeoOXoammoii HH-
CKHE MOJICITH 3BOJIIOLIMOHHBIX TporieccoB. [loctpoe- | dhopmarim (cM. CIHCOK
Baenenne HHE MaTeMaTHYECKUX MOJICTICH. JIUTEPaTyphl).

2 CymecTBoBaHuE [Touck HEOOXOOMMOI NH-
1 €ZIMHCTBEH- Teopema cymecTBOBaHUS U €AWHCTBEHHOCTH pete- | Gopmanun. M3ydenue
HOCTb PEIICHHS Hust. [1po6ieMbl Teopun eIMHCTBEHHOCTH. JIEKIMOHHOTO MaTepuaa.

3 Jlunetinsie ypaB- | @opMmyna pemieHUs YpaBHEHHS C BBIPOKACHHBIM | Ilomck HEOOXOIMMOIT WH-
HEHUA sapoM. Pe3osbBeHTa ypaBHEHHsI C Pa3HOCTHBIM sii- | Gopmanuu. M3ydenue
Bonbreppa ¢ poM. JIEKIIMOHHOTO MaTepuaa.
BBIPOXKICHHBIM U Koncnexkruposanue. IToz-
Pa3HOCTHBIM TOTOBKA K KOHTPOJIFHOM
SIIPOM pabore.

4 HurerpanbHbie HurerpansHble HepaBeHCTBA. MeToIbl JOKa3aTeNb- TTonck HEOOXOOAUMOI NH-
HEpaBEHCTBa CTBa MHTETPaJbHBIX HEPABEHCTB. Vcnonp3oBaHne ¢dopmanyn. Nzyuenne

MHTETrPaJIbHBIX HEPAaBEHCTB. JIEKIMOHHOTO MaTepuaa.

5 3aBUCUMOCTh HemnpepbiBHas 3aBUCMMOCTD pPELLIEHUH OT spa U [Monck HEOOXOMUMON HH-
pemeHns CBOOO/IHOTO WIeHA. Y CTOHYMBOCTD M acumnroTnde- | Gopmanun. Mzydenue
OT TITapaMeTPOB. CKasl yCTOMYMBOCTH PELICHUH JIMHEHHBIX ypaBHE- JIEKIMOHHOTO MaTepuara.
YcTOoMYUBOCTD HUU. Y CTONYMBOCTS siApa. KoucnekrupoBanue.

6 JlomycTUMOCTb Honycrtumocts map (BC, BC), (Co, BC), (Ao, BC) ITouck HEOOXOTUMOM UH-
TIap MPOCTPAHCTB | OTHOCHTENHHO JIMHEHHBIX OIIEpaToOpOB. ¢dopmarn. Mzyuenne
OTHOCHTEIIBHO TEOPETUIECKOTO MaTepua-
OTepaTopoB na.

7 JonyctumocTthb JonycTumocTs nap IPOCTPaHCTB (C?j Co), (Ao, Ao) TTOMCK HeOBXOMMMOH HH-
Iap IPOCTPAHCTB | OTHOCHUTENIFHO JMHEHHBIX ypaBHeHNH. Kputepuu
OTHOCHTEIIEHO YCTOHYMBOCTH SIIIpa. bopmam. Msyuenne
ypanHemTii JIEKIIMOHHOTO MaTepuaa.

8 VYpaBHEeHM € Kpurepuii ycroiiunBocTy pazHoCTHOrO siapa. Ilpe- TIOATOTORKA K KOHTDOIb-
Pa3HOCTHBIM oOpa3oBanwue Jlammaca. Ho# pabore.

SIIPOM

9 [punoxenus [IpumeHeHne HHTErpalloB, aHAJIOTHYHBIX MOTeHnHa- | [lonck HeoOXoMMMOM UH-
HHTETPaiIbHbIX naMm. [IpuMeHeHne UHTerpanbHbIX ypaBHEHHUHN K ¢dopmarn. Mzyuenne
ypaBHEHUH TEOPHH KOJICOAHHH. JEKIIMOHHOTO MaTepuaa.

B ocBoenun JUCHUIITIMHBI MHBAJIWJAMH W JIMOaMKU C OTPpaHUYC€HHBIMHW BO3MOXHOCTAMU

3I0pOBbs OOMNBINIOE 3HAYCHHE WMEET WHJIWBHyalbHas ydeOHas paboTa (KOHCYNIbTallUU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.
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I/IH,Z[I/IBI/I,Z[yaJILHLIe KOHCYJIbTalUM 110 N[OpPCIAMCETY SABJIIIOTCA BaKHBIM (I)aKTOpOM,
CHOCO6CTBYIOH_[I/IM WHAUBUAYaJTIU3allu1 O6y‘lCHI/I$I N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAaKTa
MCKAY HNOpCuoJaBaTciicM U OGy‘-IElIOH.II/IMCSI HHBAJILJOM WJIKA JIMOOM C OIrpaHUYCHHBIMHA

BO3MOXHOCTAMHU 300POBbA.

7. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHne mo Jucuuminae (MoayJi)

HanmeHnoBanue crieuagbHEIX IO-
MEIEHUN

OcCHAaIIEHHOCTD CITEIUAJILHBIX MO0~
MEIEHUHN

[epeuenp MUIIEH3MOHHOTO TIPO-
TPaMMHOTO 00ecIieueHHs

Y4eOHbIE ayJUTOPHUH [UIS TIPOBEE-
HUS 3aHATHI JEKIIHOHHOTO THIIA

Mebenn: yaeOHas MmeOeib
TexHHYecKUe cpencTBa 00yUSHUSL:
9KpaH, HPOEKTOP, KOMIIbIO-
Tep/HOYTOYK

ITporpaMMbl Aji JAEMOHCTPALMU U
cozmanus npeserTtanuit («Microsoft
Power Point»).

Y4eOHbIE ayJUTOPHUH [UIS TIPOBEE-
HUS Ta00pPaTOPHBIX 3aHATHH

Mebenn: yaeOHas MmeOemb
TexHHYecKUe cpencTBa 00yUeHUSL:
9KpaH, HPOEKTOP, KOMIIbIO-
Tep/HOYTOYK

O6opynoBaHue:

ITporpaMMbl Aji JEMOHCTPALMU U
cosmanus npeserTanuit («Microsoft
Power Point»).

Y4eOHble ayTUTOPUH IS IPOBEae-
HUS TPYNNOBBIX (MHIUBUIYaJb-
HBIX) KOHCYJIbTAIlUi

Aynuropus, (kabuner) 314H

Y4eOHble ayIUTOPUU U TEKyIle-
ro KOHTpPOJS, IPOMEXKYTOUHOU
aTTeCTAllUU

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

s camocTosiTenbHOM

HOCTBIO TIOJKITIOUCHHS K ceTH «MHTepHEeT» W 00ecledeHreM JIOCTyIa B JICKTPOHHYIO UHQOP-

paboThl OOYYAOIIMXCS MPEYCMOTPEHBI MTOMEIICHUS, YKOMIUICK-
TOBAaHHBIC CICIMATH3UPOBAHHON MEOEIbIO, OCHAIICHHBIC KOMIIBIOTEPHOW TEXHUKOH C BO3MOXK-

MaL[I/IOHHO-O6paSOBaTeJ'IBHy10 Cpeay YHUBCPCUTCTA.

HanmenoBanue nomeieHui s
CaMOCTOSTENIFHON paboOTHI 00yYa-

OcHaIIeHHOCTh IOMEIEeHUH 115
CaMOCTOSATENFHON pabOTHI 00yYa-

IIepedeHb NMLIEH3MOHHOTO NIPO-
IpPaMMHOTO 00€eCTIeYeHH

FOIINXCS FOIINXCS
[Nomemenne s camocroaTensHON | Mebenb: yueOHas mebenb OnektpoHHass OubiaMoTEeYHast cH-
paboThI 00yJaromuxcs (YuTanpHbl | KOMIDIEKT — crienuaam3upoBaHHOW | cTeMa eLIBRARY.RU
3ain HayuHo# GHOIHOTEKH) MeOeIi: KOMITBIOTEPHBIE CTOJIBI (http://www.elibrary.ru)/
Ob6opynoBanue: KOMITBIOTE€pHAsI
TEeXHHKA C TOJAKIIOYCHHEM K HH-
(hopmanmoHHo-

KOMMYHMKaIIMOHHOU cetn «HTEp-
HET» U AOCTYNIOM B 3JIEKTPOHHYIO

HHPOPMALMOHHO-
obpazoBaTeNnbHyI0 cpeay o0pa3oBa-
TENBHOU OpTaHU3aINH, BeO-

Kamepbl, KOMMYHHKAIIHOHHOE 000-
pyznoBaHue, obecreynBaroniee J0-
CTYIl K CETH WHTEPHET (MPOBOIHOE
COeNIMHEHNEe M OEeCIpOBOIHOE CO-
eauneHue 1o TexHoaorun Wi-Fi)

ITomemenne mIst caMOCTOSATEIBLHOM
paboter obyuatoruxcs (aym. 314H)

MeOGenb: yueOHast MmeOeb
KoMmmnexr  cnenuann3upoBaHHON
MeOeH: KOMITBIOTEPHBIE CTOJBI
O6opynoBaHue: KOMITBIOTEepHAsI
TEXHHKAa C MOJKITIOYCHHEM K HH-
hopmanmoHHo-
KOMMYHMKalIMOHHOU cetn «HTep-
HET» U JOCTYHNOM B 3JIEKTPOHHYIO

nHpopManmoHHO-
o0pa3oBaTenbHyI0 cpelly 00pa3oBa-
TEJLHOM OpTaHM3alINH, BeO-

KaMepbl, KOMMYHUKAITUOHHOC 000-
pyaoBaHue, O6GCH6‘{I/IBa}OIlICG J0-

CTYIl K CeTH MHTEpHET (IPOBOJHOE

[MporpamMmbl Uit AEMOHCTPALUH U
cosaanus npesenTanuit («Microsoft
Power Pointy).
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http://www.elibrary.ru)/

CoelIMHEHHEe M OECIPOBOIHOE CO-
enuHenue 1o rexuoaorud Wi-Fi)
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