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Pabouas mporpamMma nUCHUIUIHHBI «IHTETpaNbHbIE ypaBHEHU» COCTABJICHA B CO-
OTBETCTBUU C (DelepaIbHBIM TOCYJAPCTBEHHBIM OOpa30BaTEIbHBIM CTaHIAPTOM
Boiciiero oopazosanus (OI'OC BO) no nanpasienuto noaroroBku 01.05.01 ®dyn-

JaMCHTAJIbHBIC MAaTCMAaTUKAa U MCXaHHKaA.

[Iporpammy cocraBuna:

:-LJ;;//L

W. JI. Ovinac, no1eHT, Kaua. Gdu3.-MaT. HayK

PaGouast nporpamma qucruruinabl «HTErpasbHbie ypaBHEHU» YTBEPKICHA Ha
3acenanuu kadeapsl (pazpadoryrika) GyHKIIHMOHATBLHOTO aHAIA3a U aliTeOphI
«07» mas 2024 1., ipotokos Ne 12

.
3aBenyromuii kKadeapoit (pazpadorurka) bapcykora B.1O. ,//'737

YTBepkJeHa Ha 3aceaHuH y4yeOHO-METOJUYEeCKOW KoMHUCCHM (haKyJIbTeTa MaTe-
MaTHKU ¥ KOMITBIOTEPHBIX HayK «14» mas 2024 r, mpoTtokoin Ne 3.

W
[Ipencenarens YMK daxynbreta HImansko C. I1. M/

PerieH3eHTHI:

UyOosips H.O., nouent kadeaps! npukinaanoi matematuku Kyol' TV, kanaumar
bU3UKO-MaTEeMaTHIECKUX HAYK, TOIICHT

[TaBmoBa A.B., mpodeccop kadenpsr maremarraeckoro moenupoBanus Kyol'V,
JOKTOp (pU3UKO-MaTEMaTHIECKUX HAYK, JTOIECHT



1 Hesn 1 3a1a4M U3yYeHU s TUCHMILUIMHBI (MOYJIAA)
1.1 llean ocBOeHUS TUCHHUILIHHDBI
Llenn ocBOCHHS AUCIUIUTMHBI ONpeaesieHbl (GeaepalbHBIM TOCYJapCTBEHHBIM CTaHaap-
TOM BBICIIETO 00pa30BaHUs MO HAMPABICHHUIO MOJATOTOBKU «DyHIaMEHTAIbHBICE MaTeMaTHKA H
MEXaHUKa», B paMKax KOTOPOH MPEno1aeTcs TUCIUTLINHA.
[enstmu OCBOCHHMSI TUCIUTUTMHBI «IHTETpaJIbHBIC YPAaBHEHHSD SIBIISIOTCS:
1. dopmupoBaHHE Y CTYJACHTOB MPEACTABICHUI O TOHIATHSAX WHTETPAIbHBIX YPAaBHCHHUI
Y CHCTEM MHTETPATBHBIX YPABHCHUIA U METOJIAX UX PEIICHHUS;
2. (hopMHUpOBaHHE MAaTEMATHYECKOW KYJIbTYpPbI, CHOCOOHOCTEH K aJTOPUTMUUYECKOMY H
JIOTUYECKOMY MBIILJICHUIO;
(GhopMHUpPOBaHKE U PA3BUTHE JIMYHOCTH CTYICHTOB,;
4. oBJaJicHHE COBPEMEHHBIM aIapaTOM WHTErPAIbHBIX YPABHEHHUM NJIsi JaTbHEHIIETO
UCIIOJIb30BaHUs B IPYTUX 00JIACTAX MAaTeMAaTUYECKOTO 3HAHUS U JAUCUUIUIMHAX ecTe-
CTBEHHOHAYYHOTO COJICP>KAHMSI.

w

1.2 3agaun TUCOUILTAHBI

3ajayamMy U3y4eHUs AUCLUUILUINHBI SBIISIOTCS:

1. nonyyeHue CTylE€HTaMH OCHOBHBIX TEOPETHUECKUX 3HaHUH (TEOpeMbl CylecTBOBa-
HUS ¥ €IMHCTBEHHOCTH, TEOPETUYECKUE OCHOBBI METOJOB PEIICHUS MHTErPalbHBIX
ypaBHEHUI ¢ pa3INuHBIMU TUIIAMH SI/IED);

2. (dopMupoBaHHE NPEACTABICHUS 00 OCHOBHBIX MHTETPAIBHBIX YPABHEHHUSX C Pa3iny-
HBIMHU THUIIAMH SJI€p U METOJIaX UX PELICHHUS;

3. BbIpabOTaTh YMEHUS U HABBIKM MCCIICIOBAHUS U PEIICHUS] HHTETPAJIHHBIX yPaBHEHHIA,
CUCTEM JIMHENHBIX UHTETPaJIbHBIX YPaBHEHU,

4. npuobOpeTeHHe NMPAKTUYECKUX HABBIKOB PabOThl C MOHATHSAMHU U OOBEKTaMH Kypca
MHTETPAJIbHBIX YPABHEHUH;

5. Hay4WTb NPUMEHITh MUHTETPAJbHbIE YPAaBHEHUS K PEUICHUIO PA3JIMYHBIX MPUKIIAJ-
HBIX 3aJa4 (pU3HUECKUX, FeOMETPUUYECKHX ).

1.3 MecTo aucuMILuIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuunnuza «HTerpanbHble ypaBHEHUs» OTHOCUTCS K JUCIMIUIMHAM 10 BeIOOpy bito-
ka 1 "ucuunnunsl (Mogyau)" yuyebHoro miaHa. B coorBeTcTBuM ¢ pabouynM yuyeOHBIM IJIAHOM
JTUCIHTUTMHA u3ydaeTcst Ha 4 kypce (8 cemecTp) 1o ouHoit Gopme oOyuenus. Bua npomexyrou-
HOM aTTeCTalUU: 3a4€ET.

Mecto kypca B mpodeccuoHaNbHOM MOATOTOBKE OMPENENSIeTCs POJbI0 WHTErpalbHbBIX
ypaBHEHHH B (HOPMUPOBAHMM BBICOKOKBAJTU(HUIIMPOBAHHOTO CIIELUAINCTA IO HAIPABICHUIO
«DyHnaMeHTaIbHbIE MaTEMAaTHKa U MEXaHHUKAY.

JUisl yCHeIIHOr0 OCBOEHUS JUCLUIUIUHBI OO0YyYaroIMiCs JOJKEH BIa/JeTh 3HAHHSIMHU,
YMEHHUSIMH M HaBBIKAMH 1O MPOrpaMMe TUCHUIUIMH «Marematudeckuil aHanusy, «Anredpa» u
«AHanutudeckas reomerpus», «Jluddepeniuansasie ypaBHeHU». JlaHHAsS TUCHMITIIMHA SIBIIS-
€TCsl OCHOBOIIOJIAraronie uisi JanbHEeWIero u3yuyeHus: AUCUUIUINH BbICIIEH MaTeMaTUKU U Me-
XaHUKH.

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHUs MO JMCHMILIMHE (MOLYJII0), CO-
OTHECCHHBIX C INIAHUPYEMBIMHU pe3yJibTaTaMH OCBOCHUSA 06p330BaTeHbHOﬁ NMporpaMmal

W3ydenne nanHOW y4eOHOM MUCHMIUIMHBI HAlpaBieHO Ha (hopMUpOBaHHE Yy 0Oydaro-
IIUXCSl CIEAYIOIMX KOMIIETEHIIMHI:

Pe3ynbraTel 00y4YeHHUS 110 JUCLHUILUINHE
(3HaeT, ymeeT, BnajeeT (HaBBIKH W/UITH OIBIT ACSATEIHLHO-
CTH))

Kon n HanmenoBanue I/IHIlI/IKaTopa* JOCTHXCHUSA
KOMIICTCHIINHU




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

PesynbraTel 00y4yeHuUs 10 AUCLMIUINHE
(3HaeT, ymeer, BiajeeT (HaBbIKK W/UJIH OTIBIT JIESITEIbHO-
CTH))

ITK-1 CriocoGeH (opMynupoBaTh U pemarh akTyaJlbHble ¥ 3HAYMMBIE 331a4i (PyHIaMEHTAIBHON M MPHUKJIaIHON

MaTCMaTUuKN

UITIK-1.1 3HaeT OCHOBHLIE IIOHATHUS, HIEH U Me-
TONBI (PYHIAMEHTAIBHBIX MATEMATHYCCKUX JIUC-
IUIUTUH JUTS PelIeHUs 0a30BBIX 3a/1a4

3HaeT TEeOpeMbl: CYIIECTBOBAHUS M €IMHCTBEHHOCTH pellle-
HUSl MHTETPaJbHOTO ypaBHEHHs BombTeppa; 06 ycroiduuBo-
CTH U IOIyCTHUMOCTHU COOTBETCTBYIOIIUX Map NPOCTPAHCTB

VYMeer pemaTh HHTErpajibHbIe ypaBHEHHsS BoabTeppa ¢ pas-
JWYHBIMU THIIAMH SIAEP; UCCIIEI0BATh YPAaBHEHUS HA yCTOMU-
YMBOCTh W JOMYCTHMOCTH COOTBETCTBYIOIIMX Iap Ipo-
CTPaHCTB

Brnaneer HaBbIKaMH HEOOXOIWMBIX TEXHHYECKHX HpeoOpa-
30BaHMH; HABBIKAMU NPUMEHEHHS IOJIYYCHHBIX 3HAHWH B
JpYTHX 00JacTsIX MaTeMaTHYECKOTO 3HAHWS W AWCIHIUIN-
HaxX €CTECTBEHHOHAYYHOTO COJIEP KAHUS

HIIK-1.2 YMeeT mepenaBaTh pe3yibTaThl MpOBeE-
JICHHBIX TEOPETHYECKUX M MPUKIATHBIX HUCCIEeI0-
BaHUHM B BUIEC KOHKPETHBIX IPEIMETHBIX PEKO-
MEHJalUil B TEpMUHAX MIPEJAMETHON 00IacTi

3HaeT BO3MOXKHBIE CEepbl NPUIOKESHUH M3YYCHHBIX B TEO-
pPHM MHTETPAIBHBIX YpPaBHEHUH OOBEKTOB W MX OCHOBHBIX
CBOICTB

YMmeeT MaTeMaTUUECKHU KOPPEKTHO CTaBUTh U HCCJICAOBATH
3aJa491, BOSHUKAIOMIME B IPUITOKCHUAX

Brnaneer HaBbIKaMH HEOOXOAUMBIX TEXHHYCCKHX Mpeodpa-
30BaHU; CTaHAAPTHBIMH M HECTaHAAPTHBIMU MpHUEMaMu
pelIeHusl HMCCIeAoBaTeNbCKUX 3a/lad; HaBbIKAMM IIOHCKa
HYXKHOH mH(pOopMaImm

HIIK-1.3 CaMOCTOATENFHO W KOPPEKTHO peIIacT
CTaHZApTHHIC 3a7a4u (yHIAMEHTAIBHON M IpH-
KIIaJHOW MaTeMaTHKH

3HaeT OCHOBHBIC MOHATHS, CBOMCTBA M3y4acMbIX OOBEKTOB,
B3aMMOCBSI3M MEXIY HHMH; TIOCTAHOBKH OCHOBHBIX 3aiad,
CTPYKTYPY (POPMYIHPOBKU M JOKA3aTENbCTBA YTBEPKIACHUI

Vmeer BBIACIATH U UCCICA0BATE OCHOBHEIC OOBEKTHI B OT-
Z[CHLHOﬁ HpCI[MeTHOﬁ 00J1aCTH MaTEMaTHYECKOIO 3HAHUS

Bnaz[eeT HaBbIKaMH H€06XOZ[I/IMLIX TEXHUYECCKHX npeo6pa-
30BaHHI71; CTaHAapTHbIMU W HCECTAaHAAPTHBIMU IMPpHUEMaAMU
peLICHUsT MCCIECA0BATEIbCKUX 3aJa4, HaBbIKAMU IIOHMCKA U
Hepepa60TKH HeO6XOI[I/IMOFO TCOPETUICCKOI0 Marcpualia
13 pa3JIMYHbIX UICTOYHUKOB

WIIK-1.4 VimeeT HABBIKK pEIICHHS MaTeMaTH4e-
CKUX 3aJlad, COOTBETCTBYIOUIMX KBaJH(UKAINH,
BO3HHKAIOIIUX TPHU MPOBEIECHUH HAYYHBIX U MPH-
KJIQJIHBIX UCCJIEI0BaHUI

3HaeT OCHOBHBIC MOHATHS, CBOMCTBA M3y4aeMbIX OOBEKTOBR,
B3aMMOCBSI3U MEXJY HHMHM; MOCTAHOBKM OCHOBHBIX 3a]ady,
CTPYKTYpPY GOPMYJIMPOBKH U JTOKA3aTEIbCTBA Yy TBEPKACHUI

YMeeT BBIACTATh W HCCIIENOBATH OCHOBHBIC OOBEKTHI B OT-
JIETTbHON MpeJIMETHON 001acTH MAaTEMAaTHYECKOTO 3HAHUS

Brnaneer HaBbIKaMH TOHMCKAa M MEePepabOTKH HEOOXOIMMOTO
TEOPETHYECKOTO MaTepHala U3 Pa3IMUHBIX HCTOYHUKOB

PesynbraTsl 00yueHMsl 10 AUCHUILIMHE IOCTUTAIOTCS B paMKaX OCYIIECTBIEHUS BCEX BH-
JIOB KOHTAaKTHOM U CaMOCTOSTEIbHOM pabOThl 00YYarOIIMXCS B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM IIJIAHOM.

WNuaukaTopsl JOCTUKEHHUS] KOMIIETEHIIUI CUUTAOTCS C(POPMUPOBAHHBIMU IIPU JOCTHXKE-
HUH COOTBETCTBYIOIINX UM PE3YJIbTaTOB O0yUEHHS.

2. CTpyKTYypa U colepKaHue TUCHUIINHBI

2.1 Pacnpenesienne Tpy10éMKOCTH UCUMILIMHBI 10 BUaM padoT

OOmiasi TpyTOEMKOCTh AMCIHILIMHBI COCTAaBISICT 2 3a4eTHBIX eIUHMIBI (72 daca), MX
pacnpeneneHre o BujgaM padoT MpeICTaBICHO B TAOJIHIIC

Bunsr pabor Bcero Dopma o0yueHus
9acoB OYHast
7 8
ceMecTp ceMecTp
(Jacern) (Jacern)
KonrakTHasi padoTa, B TOM YncJe:
AyIUTOpHBIE 3aHATHS (BCEro): 32 - -
3aHATUA JIEKLIMOHHOIO TUIIA 16 - 16




J'Ia60paTOpHI)I€ 3aHATUSA

16 - 16

IMPAKTUUYCCKUC 3aHATHUA

CCMHMHAPCKUC 3aHATUL

HMHasi KOHTaKTHasI paﬁoTa:

KOHTpOJ'H) CaMOCTOSTEILHOM pa6OTLI 4

(KCP)

ITpomesxyrounas arrecraius (MKP) 0,2 - 0,2

CamocrosiTeIbHas paﬁora, B TOM 4YMC-

Jie:

35,8 35,8

Kypcogas padora/mpoekr (KP/KII) (mox-

TOTOBKA)

KoHnTposnbHas pabora

10 - 10

PacuérHo-rpaduueckas padora (PI'P)

(moAroToBKa)

Pedepar/acce (moaroToBka)

CamocTosITebHOE H3Yy4CHUE
CaMOIIOITOTOBKA (IpOpaboTKa U MOBTOpE-
HHE JISKIHOHHOTO MaTepualia U Marepuana
y4eOHUKOB M Y4eOHBIX IMOCOOMIA, TOITO-
TOBKa K JIAOOPATOPHBIM M HPAKTHYSCKAM
3aHSATHSAM, KOJUIOKBHYMAaM H T.J1.)

paszenos,

25,8 - 23,8

IMoaroToBKa K TEKyIIeMy KOHTPOIIO 2 - 2

Oomast Tpyroem- yac.

72 72

KOCTh B TOM YHCJ€e KOH-
TaKTHasi padora

36,2 - 36,2

3a4. €1

2.2 CopepxaHue TUCHHUILINHBI
Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUIIUHBIL.
Pa3zznenbl (TeMbl) IUCIMIUIMHBI, U3y4aeMbie B 8 cemectpe (4 kypce) (ounas Gopma o0y-

YEeHMS])
KosuecTBo yacoB
Breaynu-
Ne HaunmeHnoBanue paznenos (Tem) Ayaaropuas TOpIZaH
Bcero pabora
pabora
J 113 JIP CPC
1. Tema 1 Bsenenue 6 1 - 1 4
2. Tewma 2 CyniecTBOBaHUE M €IUHCTBEHHOCTh PEIICHUS 7 2 - 1 4
3. Tema 3 YpaBHEHHS C BBIPOXKIEHHBIM U C Pa3HOCTHBIM SIIPOM 8 1 - 2 5
4. Tema 4 NnTerpanbHble HEPaBEHCTBA 6 2 - 1 3
5. Tema 5 3aBHCHMOCTH peIIeHHsI OT MapaMeTPoB. Y CTOHUNBOCTh 6 2 - 1 3
6. Tema 6 JIomycTUMOCTh OTHOCHTEIBHO omepaTopa 8 2 - 2 4
7. Tema 7 JIonyCTHMOCTh OTHOCHTEIHEHO YPAaBHEHHS 9 3 - 2 4
8. Tema 8 VpaBHEHHS C Pa3HOCTHBIM SIPOM 12 2 - 4 6
9. Tema 9 [IpuoxeHNsI HHTETPAIFHBIX YPaBHEHHH 5,8 1 - 2 2,8
HUTOI'O no pasdenam oucyuniundl 16 = 16 35,8
KonTtpons camocrostensroi padotsr (KCP) 4 - - -
IIpomexxyTtounas arrecranus (UKP) 0.2 - - - -
O011ast TPYA0EMKOCTh 10 TUCIUILIINHE 72 16 - 16 35,8

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

2.3 Conep:xanue pa3iesioB (TeM) THCHUTLIAHBI
2.3.1 3aHaTHA JeKINOHHOI0 THIIA

HaumenoBanue pazgena dopma TeKyIero
Ne P Coneprxanue paszzena (TeMbl) P Y
(TeMsr) KOHTPOJIS
1. |BBenenue Hcrtopus. YpaBuenuss BonabTeppa — MmaTeMaTuyeckue MOJenu| Y CTHBIN
9BOJIIOLIMOHHBIX MPOIECCOB. orpoc




Cy1iecTBOBaHUE U €IIUH-
CTBCHHOCTb PEIICHUS

Pe3onbBenTa YpaBHCHUA. TeopeMa CyleCTBOBaHusl U CAUH-
CTBCHHOCTHU PCLICHMUS. HpO6J’I€MLI TCOpUU CAUHCTBECHHOCTHU.

VcTHBIN
onpoc

3. |YpaBHeHus ¢ BhIpOXK-|DopMysia pelieHUs YpaBHEHHS C BBIPOXKICHHBIM sapoM. Pe-|[IpoBepka momari-
JIEHHBIM U C Pa3HOCTHBIM [30JIbBEHTA YPABHEHHS C PA3HOCTHBIM SIIPOM. HEero 3aJaHus, YCT-
SIAPOM HBI onpoc

4. |UHrerpanpHble HepaBeH-|MeTOABI J0Ka3aTeNLCTBA MHTEIPATLHBIX HepaBeHCTB. OCHOB-|Y CTHBIIH
CTBa Hble TUHeHbIe HepaBeHCcTBa. Jlemma bemnmana. omnpoc

5. [3aBucuMmocTh  pernieHus |HenpepbiBHAS 3aBHCUMOCTh PEHICHUN OT s/ipa M CBOOOJHOTO Ve THbIH
OT TapaMeTpoB. YCTOH-|wieHa. YCTOWYMBOCTh M ACHUMIITOTHYECKas yCTOWYHMBOCTH
YUBOCTh peleHui TMHEMHBIX ypaBHEHUH. Y CTOMYMBOCTD siIpa. onpoc

6. |Hdomyctumocts otHOCH-|(L)-cBoiictBo. Jomyctumocts map (BC, BC), (Co, BC), (Ao,|lIpoBepka momar-
TEJIBHO OIepaTopa BC) oTHOCHTENIFHO JIMHEHHBIX OIIEPaTOPOB. HEro 3aJaHus

7. |Homyctumocts oTHOCH-|omyctumocts map mpoctparcTB (Co, Co), (Ao,Ao) oTHOCH-|Y CTHBIH
TEJIbHO YPaBHEHUS TEJIbHO JIMHEHHBIX ypaBHeHUN. KpuTepun ycToOMUUBOCTH sJ1pa. |0mpoc

8. |YpaBHenus c¢ pasHOCT-|Kpurepunii ycrolunBoCcTH pasHOCTHOTO sAapa. [IpeoOpasoBanue|[IpoBepka momari-
HBIM SLIPOM Jlanaca. HEro 3aJaHus

9. |IlpmnoxeHus uHTe-|3amada [upuxie, OurapMoHndeckoe ypaBHeHHe. [[puMeHeHne NoT—_—

IpajbHBIX YpaBHEHUI HMHTErpajioB, aHAJIOTUYHBIX MOTeHIManaM. [IpuMeHenue uHre- ompoc

TpaJbHBIX YPaBHEHUH K TEOPHH KOJICOaHUH.

2.3.2 JIaGopaTopHbIe 3aHATHSA (IPAKTHYeCKHe / CeMUHAPCKHUE 3aHATHS1/ 1adopaTop-
Hble padoThI)
IIpu u3yyeHUn TUCHMIIIMHBI MOTYT NPUMEHATHCS IEKTPOHHOE 00y4YeHUe, AUCTaHIIMOH-
Hble 00pa3oBaTelibHble TexHoJoruu B coorBeTcTBrM ¢ PI'OC BO.

Ne

HaunmenoBanue pasacia

Temaruka 3aHATHI/PabOT

dopMa TEKyIIEro

(Tembr) KOHTPOJIS
1. |BBenenme Ucropus. YpaBuenuss BonbTeppa — MaTeMaTHUECKUE MOJIENH| Y CTHBIN
9BOJIIOLIMOHHBIX IPOIECCOB. orpoc
2. |CymecTtBoBaHMe M equH-|Pe3onbBeHTa ypaBHeHUs. Teopema cymiecTBOBaHMSI M enuH-|[IpoBepka momari-

CTBCHHOCTDb pCHICHUA

CTBEHHOCTHU PCLICHMUS. HpO6J’I€MLI TEOPUHN CAMHCTBCHHOCTH.

HECTO 3aJaHUA

3. |YpaBHeHus c BbIpOX-|DopMyna pemieHns ypaBHEHUs C BBIPOXKAEHHBIM siipoM. Pe-|IIpoBepka momari-
JCHHBIM U C Pa3sHOCTHBHIM|30JIbBEHTA YPABHEHUS C PAa3HOCTHBIM SPOM. HETO 3aJaHus, KOH-
SIIPOM TpoJibHas paboTa

4. |UHTrerpanpHBle HEpaBeH-|MeToAbl HOKa3aTeNbCTBA MHTErpaibHBIX HepaBeHCTB. OcHoB-(IIpoBepka momar-
CTBa Hble JINHEWHbIE HepaBeHcTBa. Jlemma benmana. HEro 3aJjaHus

5. [3aBucumocts  pemeHus|HenpeprlBHAS 3aBUCHMOCTB peLIeHUH OT siipa u cBobomHoro|lIposepka momarmi-
OT IapaMmeTpoB. YCTOW-|wieHa. YCTOMYMBOCTb M AaCHUMIITOTHYECKAss yCTOMYMBOCTB|HETO 3aJaHus, yCT-
YUBOCTb peuIeHUN JTMHEWHBIX YPaBHEHUU. Y CTOMYMBOCTB SLpa. HBII onpoc

6. |Homyctumocts otHOCH-|(L)-cBoiicTBo. Jomyctumocts map (BC, BC), (Co, BC), (Ao,|IIpoBepka momai-
TENBHO OIepaTopa BC) oTHOCHTENIHHO TMHEHHBIX ONEPATOPOB. HETO 3aJIaHus

7. |Homyctumocts oTtHOcH-|[Jomyctiumocts map mpoctpanctB (Co, Co), (Ao,A¢) ortHocu-|IIpoBepka momari-
TENbHO YPaBHEHHUS TEJIbHO JTMHENHBbIX ypaBHeHU. KpuTepun ycToMUMBOCTH siipa. [HETO 3a1aHusl

8. |YpaBHenus c¢ pasHocT-|Kputepuii ycroitunBocTu pazHocTHOTO siapa. [IpeobpasoBanue [ KonTponbHas — pa-
HBIM SIAPOM Jlannaca. 0oTa

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

IpaJIbHBIX YpaBHEHUH

MHTErpajioB, aHAJIOTWYHBIX MOTeHIManaM. [IpumeHeHne uHTe-
TpaJIbHBIX YPaBHEHUH K TEOpUH KOJIeOaHHH.

[IpoBepka gomari-
HEro 3aJaHust

2.3.3 llpumepHnas
KypcoBbie paboTsl

TEeMaTHKa KypPCOBBIX padoT (IIPOEKTOB)
HE NMPETyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHusl AJIsl CAMOCTOATEIbHOH PadoThI
o0yyaromuxcs M0 JMCHUIIHHE (MOAYJII0)

Bug CPC

HHUIO CAMOCTOSITEIbHON pabOoThI

HepequL y‘IC6HO-MCTOHI/I‘IeCKOFO obecrnieyeHus JUCITUIIIIMHBI 110 BBITIOJIHEC-

IIpopadotka yuebHoro (Teo-
PETHYECKOro) MaTepuana

MeTtoanyeckue yKa3aHHs MO BHITIOJIHEHHIO CAMOCTOSATENEHON paboTHI 00y-
Jaroumxcs. Y TBepxkIeHbI Ha 3aceqannu CoBera (pakyIbTeTa MATCMATUKU H




koMIetoTepHBIX Hayk PT'BOY BO «Ky6I'Y». IIpotokon Ne 5 ot 05 mas

2022 r.
2 |BeimonHEHHE AOMAIIHUX 3a- |MeETOANYECKHE yKa3aHHsI IO BHIIOIHEHNIO CAMOCTOSITEIbHON paboTh! 00y4a-
JaHui (peleHue 3agaq) ommxcsi. YTBepkaeHb! Ha 3acenanny CoBeTa (akyinbTeTa MaTeMaTHKU U

komibioTepHbIX Hayk ®I'BOY BO «Ky6I'V». [Ipotokon Ne 5 ot 05 mas 2022
T.

3 |[loaroroBka K TeKymemy Meroauyeckne yka3aHus IO BHIIOJIHEHHIO CAMOCTOSTENIbHOM paboThl 00y4a-
KOHTPOITIO omuxcs. YTBepiKieHb! Ha 3acefnanny CoBeTa (akyinbTeTa MaTeMaTHKU U
komibioTepHbIX Hayk ®I'BOY BO «Ky6I'V». [Ipotokon Ne 5 ot 05 mas 2022
T.

4 |I[IpomexyTouHas aTTectanus |MeToAMYeCKUe yKa3aHUs [0 BHIIOJIHEHHIO CaMOCTOSTEIbHON paboThl 00y4a-
(3auer) IOIIUXCs. YTBep KaeHbI Ha 3acenanny CoBeTa (akybTeTa MaTeMAaTHKH U
komnbioTepHEIX Hayk @TBOY BO «Kyo6I'V». IIporokon Ne 5 ot 05 mas 2022
I.

Y4eOHO-METOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydaIOIMIMXCS M3
YHCiIa MHBAIK/IOB U JIUI C OTPAaHUYEHHBIMHU BO3MOXKHOCTSMHU 310poBbs (OB3) npenocraistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JUist I ¢ HapyIIEHUSIMU 3pEHMSL:

— B I1€YaTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B popMe ayauodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIIEHUsIMU OTIOPHO-/IBUTATEIBHOTO anapaTra:

— B mieyaTHoOU hopme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popMme ayauodaiina.

JlaHHBIN MepeueHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOIIUXCS.

3. O0pa3oBaTesIbHbIE TEXHOJIOTHH, IPUMeHsieMble IPU 0CBOCHHH IHCIUILIHHBI (MO-
JLyJist)

B xozxe m3yueHus: QUCHUIUIMHBI IPEYCMOTPEHO UCHOIB30BAHKE CIEAYIOIINX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUH: JIEKLINH, Ta0OpaTOPHbIE 3aHATHUS, CAMOCTOATENbHAs paboTa CTYIEHTOB.

enb nabopaTopHBIX 3aHATUN — HAYYUTh CTYAEHTA IPUMEHSTH MOJyYEHHbIE Ha JIEKIUIX
TEOPETUUECKUE 3HAHMS K PEILICHUIO U UCCIECI0BAHUIO KOHKPETHBIX 3a7a4. B kaxaom cemecrpe
MIPOBOJASTCS] KOHTPOJIbHBIE PA0OTHI 1711 IPOBEPKU YCBOEHUS MaTepualia CTyIEHTaMu.

KoMIeTeHTHOCTHBIN MOAX0A B paMKax MPENoJaBaHMs AUCLUIIIMHBI PEAIn3yeTcsl B HC-
M0JIb30BAHNN UHTEPAKTUBHBIX TEXHOJIOTHI B COYETaHUHU C BHEAYJUTOPHOU pabOTOM.

WNudopmanoHHble TEXHOJIOTHH, PUMEHSEMbIE TIPU U3YYECHUU TUCHUIUIMHBL: UCTIOIb30-
BaHuE MH(OPMALMOHHBIX PECYPCOB, NOCTYNHBIX B MH(OPMALMOHHO-TEIEKOMMYHUKALMOHHON
cetu MHTepHeT.

AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHSEMbIE IPU U3YUECHUN TUCIUIINHBI
— JUI JUL ¢ OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 310pPOBbs IIPEIyCMOTPEHA OPraHMU3alds KOH-
CYJIBTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

Jins aun ¢ OrpaHUYEeHHBIMA BO3MOXKHOCTSIMU 370pPOBbs IIPELYCMOTPEHA OpraHU3aLMs
KOHCYJIbTallU} C UCHOJb30BAHUEM JIEKTPOHHOM NOYTHI.

4. OueHoOYHbIE CPeACTBA 1JIsl TEKYIIero KOHTPOJIS YCIIeBAeMOCTH W NMPOMEeKYTOYHOMH
aTTecTanuu



OneHouyHbIe CpeACTBa MpeAHA3HAUYEHbI ISl KOHTPOJSl U OLIEHKH 00pa3oBaTENIbHBIX JO-
CTH)KCHHUU OOYYaroIIMXCsl, OCBOMBIIMX MPOTpaMMy Yy4YeOHOW TUCHUILUIMHBI «VIHTerpaabHbIC
YpaBHEHUS».

VYueOHas AEATENBHOCTh MPOXOIUT B COOTBETCTBHHM C rpa)KoM ydeOHOro mporecca.
[Tpouecc camMoCTOSATENbHON pabOThl KOHTPOJIUPYETCS BO BPEMS ayIUTOPHBIX 3aHATHH U HH]IH-
BUJIyaJIbHBIX KOHCYJIbTAIIH.

OneHOYHBIMU CPEICTBAMU JUCIMILIMHBL SBIISIOTCS CPEACTBA TEKYIIEro KOHTPOJs (KO-
JIOKBUYMBI, KOHTPOJIBHBIE pa0OTHI, a TAK)XKE HA TA0OPATOPHBIX 3aHATUSAX — OTBET Y JOCKH H TIPO-
BEpKa JIOMAIIHUX 3a/IaHHii) U UTOTOBas artectalus (dIK3aMeH).

CTpyKTYypa OLIEHOYHBIX CPEACTB /ISl TeKYLIeil U NIPOMEKYTOYHOM ATTeCTALMHU

Kon n HanmeHoBaHue HaumeHOBaHHE OLIEHOYHOTO CPENICTBA
Ne PesynbraTel 00ydeHns
WHJKaTOpa . ITpomexyTouHas
n/m (B cootBercTBHH C 1. 1.4) Texymwii KOHTPOJIb
(B cooTBeTcTBUH C 1I. 1.4) aTTecTalys
WUIIK-1.1 3Haer ocHOB- | 3HaeT Teopemy cymectso- | KoHTponbHas pabora Nel mo | Bompocsr Ha 3a-
Hble TOHSITHS, HWICH W | BaHUS M eIMHCTBEHHOCTH | TeME «lIHTerpanbHble ypaB- | 4eTe 1-4
1 | MeTonsl (yHmaMeHTanb- | pelIeHHs WHTerpagbHoro | HCHUS U HEPABCHCTBA»
HBIX MaTEeMaTHYECKUX | YPaBHEHHS BonsTeppa;
JUCHHUIUIMH JUIS PeIIeHUs | yMeeT pellaTh ypaBHEHUS
6a30BbIX 33134 C Pa3IMYHBIMU ApaMU
UIIK-1.3 HMmeer HaBBIKK KontpompHaas pabdora Ne2 mo | Bompocs! Ha 3a-
peuieHuss ~ MareMaruue- TeMe «YcTtoWuuBocTh. [omy- | were 5-11
CKMX 3aJad, COOTBET- | 3HAeT TeopeMbl 00 YCTOH- | CTUMOCTb Iap MPOCTPAHCTBY
o | cTByrOWIHX KBaIM(UKA- | YUBOCTH M JIOMYCTHMOCTH
I[UH, BO3HHUKAIOIIUX TPH | COOTBETCTBYIOIIMX nap
MIPOBEICHUM HAY4YHBIX M | IPOCTPAHCTB
MPUKIIAJHBIX HCCIIEI0Ba-
HUH
UIIK-1.3 HMmeer HaBBIKK Veruplii  ompoc  mo  teMe | Bompoc Ha 3auere
peuieHuss ~ Maremaruye- «[IpunoxxeHnst MHTErpaiIbHBIX | 12
CKHX 3ajJad, COOTBET- aBHEHMI», IIPOBEpKa J1/3
A, 3HaeT BO3MOXHBIE IpHU- yp - TPOBEpKa A
CTBYIOIIMX  KBaIH(HUKA-
3 JIOXKEHUsT ~ MHTErPalIbHbIX
IIUM, BO3HUKAIOUIMX IPH .
ypaBHEHHUH
NPOBEJICHUN HAYYHBIX H
MPUKIIAJHBIX HCCIIE0Ba-
HUHU

TunoBble KOHTPOJIbHbIE 32JaHUSI MJIM HHbIE MaTepUAJIbl, He00X0IMMBbIe VIl OLlEHKH 3HA-
HMIii, YMEeHMIi, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XapaAKTePHU3YIOLIUX 3Tanbl GopmMu-
POBaHUsI KOMIIETEHIUI B Mpolecce 0CBOEHNsI 00pa30BaTe/JbHONH NPOrPaMMbl

IIpumepHsbIe 3ananns:

1. Haiftu ntepupoBaHHbIE sipa U PE30JIbBEHTY sijipa

2
K(t’s)zl_'_—t

1+s?
2. Pemnts ypaBHEHUE

t
X(t) = [ex(s)ds +e".
0
3. Pemnth ypaBHEHHE

X(t) = —_t[ (t—s)x(s)ds+t.
0

4. OueHUTh pelIeHre HepaBeHCTBa




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

5. O1eHUTD pellIeHUE YPAaBHEHUS

x(t) = jarctg(t +25+12) cos®s x(s)ds + €' sine' .
0
6. Joryctumel u apsl (BC, BC), (Co, Co), (Ao, Ao) OTHOCHTEIBHO JIMHEHHOTO OIlepaTopa

KXx(t) :jtz
0

1
x(s)ds?
1
7. SIBisieTcs MU ypaBHEHHUE

X(t) = j(”lj et x(s)ds+ f (t), t=0,

YCTOMUYUBBIM (ACUMITOTHYECKH YCTOMYHUBBIM)?

8. IIpu KakuX 3HAYCHHAX ITAPaMETPOB SAAPO
k()= e?, aeR, <0,

He ycroiuuBo? KakoB BUJ pe30JIbBEHTHI?

3a4YeTHO-IK3aMeHANIMOHHbIE MATEPHAIBI AJIA MPOMEKYTOUHOI aTTecTanuu (3a4yer/
IK3aMeH)
ITpuMepHBIE BOIPOCHI K IK3AMEHY:

8 cemecTp
1. Jluneitnoe nHTErpanbHOE ypaBHeHUe BonbTeppa. OCHOBHBIE TOHSATHSL.

2. Teopema cyIiecTBOBaHUS M €JMHCTBEHHOCTH PEIICHHSI TMHEHHOTO YpaBHEHUSI.

UJ

. @opmyia peleHns ypaBHEHHUs C BBIPOKIECHHBIM SAPOM.
OneHka peleHnil HHTerpajabHbIX HEPABEHCTB.
. HenpepsiBHAas 3aBUCUMOCTh pPELIEHHUI OT CBOOOIHOTO YJI€HA.

4.

5

6. YCTONYMBOCTD PELIEHUN YPABHEHHUS.

7. Homyctumocts napsi (X, BC) otHocutenbho Q .

8. Homyctumocts napsl (Co, Y) oTHOCcUTEIBHO Q .

9. Homyctumocts napsl (Co, Co) OTHOCUTETHHO JTMHEHHOTO YpaBHEHUSI.
10. Jomyctumocts napsl (X, X) OTHOCUTENBHO YpaBHEHHUS.

11. Kpurepuit ycTOHYMBOCTH pa3HOCTHOTO sIIpa.

12. ITpuioxeHus NHTErPAIbHBIX YPAaBHEHHM.

Tunosble 32124, BBIHOCHMbIE HA IK3aMeH
8 cemecTp
1. Pemnts ypaBHEHUE

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

2. Monyctumsl u mapsl (BC, BC), (Co, Co), (Ao, Ao) OTHOCHTEILHO JIMHEHHOTO OIlepaTopa



Kx(t) = j (t—s) e tx(s)ds?
0

3. SIBnsieTcst MU ypaBHEHHE

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

YCTOWYHUBBIM (ACUMIITOTUYCCKH YCTOMYNUBBIM)?

Kpurepun oueHnBaHus pe3yJbTaTOB 00y4eHUs

Onenka Kputepuu onieHHBaHHUs 10 SK3aMEHY
BbIcOKuil ypo- | OLIEHKY «OTJIMYHO» 3aCIy’KUBAET CTYICHT, [TOKA3aBIINN BCECTOPOHHHUE,
BEHb «5» CUCTEMATHU3UPOBAHHBIE, [NIyOOKHE 3HAHUS y4eOHON MpOorpaMMbl JUCIIH-
(OTIIMYHO) IUIMHBI 1 YMEHHUE YBEPEHHO INPUMEHATh MX Ha NPAKTUKE IPU PELICHUU
KOHKPETHBIX 3a/1a4
CpenHuii ypo- | OLIEHKY «XOPOIIO0» 3acily’KMBAET CTYJIEHT, €CJIUM OH TBEPJO 3HACT Mare-
BEHb «4» pua, rpaMOTHO U MO CYIIECTBY U3JIaraeT €ro, yMeeT IPUMEHSThH MOJY-
(xopor10) YECHHBIE 3HAHMs Ha MPAKTUKE, HO JOIYCKAeT B OTBETE WJIH B PELICHUH
3a/1a4 HEKOTOpPbIE HETOUHOCTH
OLICHKY «YAOBJICTBOPHTEJBHO» 3aCily’)KMBacT CTYJEHT, IOKa3aBIUNN
[Toporosslii Pa3pO3HEHHBIN XapaKTep 3HAHUM, HETOCTATOYHO MpaBUIbHBIE POPMYJIIU-
YPOBEHb «3» | pOBKU 0a30BBIX MOHSATHH, HAPYIIEHUS JIOTUYECKOM MOCIE0BATEIbHOCTH
(YooBIEeTBOpHU- | B U3JIOKEHUU MPOTPAMMHOIO MaTepuasa, HO MPH 3TOM OH BIJIAJIEET OC-
TEJIbHO) HOBHBIMM pa3/iellaMu y4eOHOH MporpaMMbl B HEKOTOPOM 0Obeme, HeoO-
XOJUMOM JUIsl 1ajibHeHIero o0y4yeHus: 1 MOKeT IPUMEHSATD MOJTyYE€HHbIE
3HaHUS 10 00paslly B CTAHJAPTHOW CUTYaIlMU
Musmvansaegi | CICHKY «HEYIO0BIETBOPHTENLHOY 3aCIyKHBACT CTY/CHT, KOTOpBIA HE
yPOBCHb 2 3HaeT OoJblIel YacTM OCHOBHOIO COZEp)KaHUs y4eOHOH mIporpaMMel
(Hey 10BICTBO- AHCLMIUIAHEI, JOTYCKaeT rpyoble omuOKu B (POPMYIMPOBKAX OCHOBHBIX
PHTEITHHO) MOHSTHN JUCUMILIMHBI U HE yMEET MCIOJb30BaTh IOJYyYEHHBIE 3HAHMS
IIPU PEIICHUHU THUIOBBIX MPAKTUYECKHUX 3a]a4

OneHouHble cpeAcTBa AJIs MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMHA BO3MOKHOCTSMHM 30pO-
Bbsl BBIOMPAIOTCS C YUYETOM UX UHIUBUAYAIbHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOIMMOCTH MHBAJIUIAM M JIMIIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bb [IPEIOCTABIISAETCS JOMOJHUTEIHLHOE BpeMs JIJIsl IIOJATOTOBKU OTBETA HA 3K3aMEHe;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YIbTaTOB O0yUCHHsI MHBAIUIOB U JIMI C
OTpaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10POBbsI MPEAYCMaTPUBAETCS HCIIOJIb30BAHHE TEXHUYECKHX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBHUIYaTbHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YyHAIOIIKXCSl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
¥ MHBAJIMJOB MIpOIlelypa OLIEHUBAHUS PE3YyJIbTaTOB OOYUYEHHs MO JAUCIUILIMHE MOXET MpPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

[Iponietypa oneHMBaHUs PE3yJIbTATOB OOYUYEHHMsS WHBAIMIOB U JIUI] C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMHU 3/I0pOBbsI MO0 AUCHUILIMHE (MOJYJII0) MpeayCcMaTpUBaeT MpeJoCTaBIeHUE HH-
dopmanuu B hopMax, aIanTUPOBAHHBIX K OTPAaHUYEHUSAM UX 3/10pOBbS M BOCHPUATHUS HHPOpMa-
LUH:

JUist U1 ¢ HapyIIEHUSIMH 3PEHHSL:

— B IIeYaTHOM popMe yBETUICHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.



JUist U1 ¢ HApyIIEHUSIMH CITyXa:

— B mieyaTHoM hopme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTA 00Y-
YAIOIIUXCS.

5. Ilepevennb y4eOHOI JIuTepaTypbl, HHPOPMALMOHHBIX PECYPCOB U T€XHOJIOTHil
5.1. YueOHasi auTeparypa
OcHoBHas iuTEpaTypa:

1. BacunbeBa, A.b. HTETpanbsHbie ypaBHEHU [ DNEeKTpOHHBIN pecypc] : yueb. / A.b. Bacu-
nweBa, H.A. TuxonoB. — DnektpoH. aan. — Caunkr-IlerepOypr : Jlanb, 2009. — 160 c.
— Pexxum noctyna: https://e.lanbook.com/book/42.

2. ITlerposckuii, N.I'. Jlekunu 1o TeOpuu HHTETPATTBHBIX YpaBHEHHI [ DIEKTPOHHBIN pecypc]
: yue6. — DnektpoH. gaH. — Mocksa : ®usmatinut, 2009. — 136 c. — Pexum nocrymna:
https://e.lanbook.com/book/59553.

3. bapcykosa, B.1O. (KyoI'Y).IIpakTukym mo JUHEHHBIM UHTETPaIbHbIM YPAaBHEHUSM
BoasTeppa [Tekcr] / B. 1O. Bapcykosa, 3. b. [amok, M. B. amtok. - Kpacaonap : [Ky-
OaHckuil rocynapcTBeHHsblit yausepcuret], 2008. - 24 ¢. - bubauorp.: c. 24. - 50.00.

JIJis OCBOCHWMSI AUCIUILTUHBI HHBATMAMH U JIMIIAMUA C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH
3I0pPOBbSl UMEIOTCA M3JAaHUS B DJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanvy u « bubaUOKYOY.

JlonoTHUTEIbHASI JINTEpaTypa:

1. Memuxuc, A.Jl. Ilpukinagnas matematyka it HHxeHepoB. CrelanbHble Kypebl [ D1eKTpoH-
HBII pecypc] : yue6. mocodue — DeKTpoH. AaH. — MockBsa : @u3matiut, 2006. — 688 c. —
Pexxum nocryma: https://e.lanbook.com/book/48184.

2. JluddepeHnmanbHble 1 HHTETPATBHBIC YPAaBHEHHS, BApUAIIHOHHOE NCYUCIICHHE B TIpUMe-
pax ¥ 3ajadax [DIeKTpoHHBIN pecypc] : yueO. mocobue / A.b. Bacunbesa [u ap.]. —
DnekTpoH. 1aH. — Mocksa : ®usmartiut, 2003. — 432 ¢. — Pexum gocryna:
https://e.lanbook.com/book/2358.

5.2. Ilepuoanyeckasi JuTepaTypa

Vka3zviearomesn newammuvie nepuoouueckue uzoanus uz «llepeuns neuamuvix nepuooute-
CKUX uz0anutl, XPAHAWUXCSL 8 gonoe Hayunoii oubuOmexu KyoI'V»
https://www.kubsu.ru/ru/node/15554, u/unu snekmponmnvie nepuoduueckue uz0aHus, ¢ yKa3amu-
em adpeca cauma 31eKMpPOHHOU 8epCUl HCYPHANA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM Umeen
Kyory:

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

2. DnekrponHnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchl, B TOM YHCJI€e COBPpeMEHHbIe NpodeccuoHaNbHbIE 0a3bl AaH-
HBIX 1 HH(OPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (DBC):

1. DBC «IOPAUT» https://urait.ru/

2. OBC «VHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHDb» https://e.lanbook.com
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IIpodeccuonaibHbie 6a3bl JAHHBIX:
Web of Science (Wo0S) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr uzgareascrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas 6ubauoreka (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXUBBI BEAYILUX 3alaJJHBIX HAYYHBIX )KypHaIoB Ha Poccuiickoi
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HaumoHanbpHas 3JIeKTpoHHas OubanoTeka (JoCTym K DJIEKTPOHHOW OMOIMOTEeKe Irc-
cepranmii Poccuiickoii rocynapcteennoit oudauorexu (PI'B) https://rusneb.ru/
8. IIpesuumenrtckas 6udimoreka uMm. b.H. Enpumna https://www.prlib.ru/
9. DnekrponHas koyuekuus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: _https://link.springer.com/
17. "Jlektopuym TB" http://www.lektorium.tv/
18. YuuBepcuterckas unpopmaimontas cucrema POCCUS http://uisrussia.msu.ru

arwnE

HNudpopmanoHHbIe CIPABOYHbIE CHCTEMBbI:
1. Koncynsrant [ltoc - cipaBoyHasi mpaBoBasi cucTeMa (AOCTYII 10 JIOKATbHOM CETH ¢
KOMIIBIOTEPOB OMOTHUOTEKH )

Pecypcbl cBoOOAHOTO 1OCTYNA:

1. AwmepukaHckas nmaTeHTHas 0a3a TaHHbIX http://www.uspto.gov/patft/

2. TlomnHble TEKCTHI KaHAACKUX auccepTaiuii http://www.nlc-bnc.ca/thesescanada/

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

4. MMHUCTEpPCTBO HayKHU U BbIcIIero oopazoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii nopran "Poccuiickoe odopazosanue” http://www.edu.ru/;

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

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos http://school-
collection.edu.ru/ .

8. @enepanbHbIi IEHTP HHPOPMALIMOHHO-00PA30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocymapcTBeHHOro HHCTUTYTa pycckoro si3bika uMeHu A.C. ITymkuna "O06-
pasoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMaMoHHBIN nopTan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYeCKUX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

12. Cnosapu u suiukioneauu http://dic.academic.ru/;

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

14. 3akonomnpoekT "O6 obpasoBanuu B Poccuiickoit denepannu”. Bonpock! v OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety
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http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
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http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
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

CoOcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PECYPCHI

KyoI'Y:

1. Cpena MOIyJILHOTO JHHAMHUYecKoro o0ydyenus http://moodle.kubsu.ru

2. baza y4eOHBIX MIIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, MMyOIHKaIuii u KoHpe-
pennwmii http://mschool.kubsu.ru/

3. bubnnorexka nHPOPMAIIMOHHBIX PeCypcoB Kadeapbl HHHOPMAITMOHHBIX 00pa30oBa-
TeNBbHBIX TexHosorui http://mschool.kubsu.ru;

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

5. DnexTpoHHBIE 00pa30BaTENbHBIE pecypchl Kadeapsl MH(POPMAIMOHHBIX CHCTEM U
TexHoyioruii B oOpaszoBannu KyOI'Y u HayuyHo-merommdeckoro >xypHaia "IIIKOJIbBHBIE
'OAbI" http://icdau.kubsu.ru/

6. MerToauuyeckue yKa3zaHusi JJs O00y4aKIIMXCH IO OCBOEHHIO JHCUHUILIMHBI
(Mmonmy.ist)

[Io xypcy mnpeayCMOTpEHO MpOBEACHUE JICKUMOHHBIX 3aHATHI, Ha KOTOPBIX JAETCs
OCHOBHOM CHCTEMATH3MPOBAaHHBIA Marepuaj, J1a0OpaTOpHBIX 3aHATHH, B XOJ€ KOTOPBIX
CTYJEHTaMH NPUOOPETAIOTCS U 3aKPEIUIIIOTCS OCHOBHBIE MPAKTUYECKUE HABBIKU pPEIIeHUs
Pa3IUYHbIX 3a/1a4, B TOM YHUCJIE C IPUMEHEHUEM IOJYyYEHHBIX TEOPETUUYECKUX 3HAHUM.

Baxkneiimmm stanom Kypca SIBISIETCS caMOCTOsITeNbHas pabora o aucruruimae. Camo-
CTOATENIbHAs paboTa CTY/IEHTOB SBJIETCS HEOTHEMJIEMOM 4acThiO Ipolecca MmoArotoBku. o
CaMOCTOSITENbHOI paboTOI MOHUMAaETCS YacTh Y4eOHO MIIaHupyeMoil paboThl, KOTOpast BBIMOJ-
HSIETCS 10 3aJaHHI0 U [IPU METOJUYECKOM PYKOBOJCTBE MpENoiaBareisi, Ho 0e3 ero Hemocpea-
CTBEHHOI'O y4acCTHsI.

CamocrosTenpHas paboTa HampaBiIeHA Ha YCBOCHHE CHUCTEMbl HAyYHBIX M THpodeccro-
HaJIbHBIX 3HaHUH, GOPMHUPOBAHUS YMEHUN U HaBBIKOB, IPUOOPETEHUE OMBITa CAMOCTOSTEIbHON
TBOpueckoil aestenbHOCTH. CPC momoraer ¢opMupoBaTh KyJIbTYpYy MBIIUICHUS CTYJACHTOB,
pacIIupsTh O3HABATEIbHYIO 1E€ATEIbHOCTD.

Buasl camocTosiTennbHON paboThI MO KYpCy:

@) no yenam: MOATOTOBKA K JIEKIUSAM, K J1a0OPaTOPHBIM 3aHATHUAM, K KOHTPOJIBHBIM pado-
TaM, K KOJIJIOKBUYMY.

0) no xapaxmepy padompl: U3yuyeHUE JTUTEPATYPhl, KOHCIIEKTA JIEKLIUI; TIOUCK JIUTEpaTy-
pBI B OMOIMOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHIYEMOM ISl CAMOCTOSITENIbHOTO U3YUYEHUS Hayu-

HOW JIMTEepaTyphl; PEIICHUE 3aad.
Temarnueckoe nIaHUPOBAHUE CAMOCTOATEIBLHOW PabOTHI CTYIEHTOB.

Ne HaumeHnoBanue Coneprkanue pasjena (TeMbl) Bun paGotsr
pa3zena (TeMbl)
1 Uctopua. Ypasuenuss BombsTeppa - maremarmde- | Ilomck HeoOXoamMoil nH-
CKHE MOJIENTN 3BOJIOIMOHHBIX IponeccoB. [Toctpoe- | popmarun (cM. crimcok

Beenenue HUE MaTEeMAaTU4YEeCKHUX MOJEIEH. JUTEPATYPHI).

2 CyuiecTBoBaHuE [Nouck HEOOXOIUMOM WH-
U €IUHCTBEH- Teopema cymiecTBoBaHHS U €AMHCTBEHHOCTH perie- | Gopmanuu. M3ydeHue
HOCTb pELIeHUs Hust. [1poGnieMbl TeopuH eIMHCTBEHHOCTH. JEKIIMOHHOT0 MaTepuaa.

3 Jluneiinble ypaB- | dopmynia pemieHns ypaBHEHHSI C BBIPOKAEHHBIM | Ilowmck HeoOXonnuMoit nH-
HEHUS sapoM. Pe3onbBeHTa ypaBHEHMSI C PA3HOCTHBIM sia- | Gopmanuu. M3ydenue
Bonbreppa ¢ poM. JEKIMOHHOTO MaTepuana.
BBIPOXICHHBIM U Koncnekruposanue. Ilog-
Pa3HOCTHBIM TOTOBKA K KOHTPOJIFHOH
ATpOM pabore.

4 HurerpanbHbie WHTerpanbHble HepaBeHCTBA. MeTobl Joka3arenb- | [Torck He0OX0AUMOM HH-
HEpaBEHCTBA CTBa MHTETPAJHHBIX HEPABCHCTB. Vcmonp30Banne ¢dbopmanmu. Mzyuenne

HWHTETPAITGHBIX HEPAaBEHCTB. JICKIIMOHHOTO MaTepraa.

5 3aBUCUMOCTH HemnpepbiBHas 3aBUCUMOCTD PEIICHUH OT sapa U ITouck HEOOXOAMMON WH-
peteHus CBOOOIHOTO WieHa. Y CTOMYNBOCTh M aCHMNTOTHYE- | dopMaruu. M3yueHune
OT TapaMETPOB. CKasi YCTOMYHMBOCThH PpEIIEHUN JUHEHHBIX ypaBHE- JISKIIMOHHOT'O MaTepuara.
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No HaumenoBanue Conepxanue paszena (TeMbl) Bun paboter

paszzaena (TeMbl)
Y CTOHYUBOCTH HUU. Y CTOMYMBOCTS SApa. KoHcnektupoBanue.

6 JlomycTUMOCTh Homnyctumocts map (BC, BC), (Co, BC), (Ao, BC) [ouck HeoOXoaMMON HH-
Iap NpOCTPAHCTB | OTHOCHUTENIBHO JUHEHHBIX ONepaTopoB. ¢dopmaruu. Vzyuenne
OTHOCHUTEIIBHO TEOPETUYECKOT0 MaTepua-
OnepaTopoB na.

7 OITyCTHMOCTh oryctiuMocTs nap npoctpancts (Co, Co), (Ao, Ao .
Hony Hlony P MPOCTP ( o ). ( ) [ouck HeoOXoaMMON HH-
Iap NPOCTPAHCTB | OTHOCHUTENIBHO JUHEHHBIX ypaBHeHUN. Kputepuu

M ¢bopmarmu. N3yuenue
OTHOCHUTENBHO YCTOWYIHMBOCTH fA7pa.
. JEKIMOHHOTO MaTepuana.
YpaBHEHHUH
8 VYpaBHeHus ¢ Kpurepnii ycroiunBocTH pasHOCTHOTO siapa. IIpe-
P PHTCPIH p pa. 1ip IToarotoBka K KOHTPOJIb-
Pa3HOCTHBIM obpazosanue Jlamnaca. o
HO pabore.
SIAPOM

9 [Ipunoxenust [IpuMeHeHNe HHTETPAIOB, AaHAJIOTHYHBIX MOTEeHITHA- | [lonck HeoOXoaMMOit nH-
HHTETPATBHBIX naM. [IpumMeHeHe MHTETpaNbHBIX YPAaBHEHHH K ¢dopmarn. Uzyuenne
YpaBHEHHUH TEOPHH KOJICOaHHH. JEKIMOHHOTO MaTepuaa.

B ocBoenun AMCHMIUIMHBI MHBATUIAMU U JUIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAYCHHWE UMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEILHOE Pa3bsICHEHUE yUeOHOr0 MaTepuara.

NunuBuayanbHble KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3allid O0yUeHUS W YCTAaHOBJIICHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXJy TMpernojaBaTeieM W OOy4arolmMMCS HWHBIWIOM WA JUIOM C OrPaHUYCHHBIMHU

BO3MOXHOCTAMHU 310POBbA.

7. MaTepI/IaJIbHO-TeXHH'leCKOC o0ecrnedyeHue Mo AMCIHUILIMHE (MOIlyJ'[lO)

HanmenoBanue crieuagbHbIX I10-
MEIEHUN

OcCHAaIIEHHOCTD CITEIUAILHBIX M0-
MEIEHUHN

IIepedeHb NULIEH3MOHHOTO NIPO-
TpaMMHOTO 00ecTIeYeHHs

Y4eOHbIe ayTUTOPHUA TS IPOBEIEe-
HHS 3aHSTHH JIEKIMOHHOTO THIIA

Mebenb: yaeOHas MeOeib
TexHHYECKHE CPeacTBa O0yUCHUSL:
JKpaH, TPOEKTOP, KOMITbFO-
Tep/HOYTOYK

ITporpaMMbl ISl IEMOHCTPAIMA |
cosnanus npesentanuii («Microsoft
Power Point»).

Y4eOHble ayTUTOPHUHN TS IPOBEIEe-
HUS 1a00paTOPHBIX 3aHITHN

Mebenb: yaeOHas MeOeib
TexHHYECKHUE CPeaCTBa O0yUCHUSL:
JKpaH, HPOEKTOP, KOMITbFO-
Tep/HOYTOYK

O6opynoBaHue:

ITporpaMMbl ISl IEMOHCTPAIMA |
cosnanus npesentanuii («Microsoft
Power Point»).

Y4eOHble ayTUTOPUHN IS IPOBEe-
HUS TPYNNOBBIX (MHIWBHUIYab-
HBIX) KOHCYJbTaLUN

Aynuropus, (kabuner) 314H

Y4eOHble ayTUTOpHUN I TeKyIle-
ro KOHTPOJs, IPOMEXYTOYHOU
arrecraluu

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

J11s caMocTOsITeNbHOM paboThl 00yYaIOIIUXCSI IPEAYCMOTPEHBI TTOMEIICHUS, YKOMILICK-
TOBaHHBIE CIEIUATU3UPOBAHHON MEOENbI0, OCHAICHHBIE KOMITBIOTEPHOU TEXHUKOU C BO3MOXK-
HOCTBIO TOJKITIOUEHHS K ceTH «VHTepHeT» U obecredeHneM JIOCTyIa B dJIEKTPOHHYIO UHGOP-
MallMOHHO-00Pa30BaTEIbHYIO CPEly YHHBEPCHUTETA.

HaumeHoBaHue noMemeHun aisa
CaMOCTOATENBHOH paboThI 00yya-

OCHAIIIEHHOCTD ITOMEIEHUI TS
CaMOCTOATENLHOHM paboThI 00yya-

IlepedeHb TMLIEH3MOHHOTO NIPO-
rpaMMHOTO o0ecTiedeHHs

IOIINXCS IOIINXCS
[omemenne s camocroaTenbHOM | Mebenb: yueOHas mebennb OnektpoHHass OubanMoTedHast cH-
paboThI 00yvaromuxcs (YuTanpHbI | KOMIDIEKT — crienuaan3upoOBaHHOW | cTeMa eLIBRARY.RU
3an HayuHo#t 6ubnmoTtexu) MeOeIn: KOMITBIOTEPHBIE CTOJIBI (http://www.elibrary.ru)/

O6opynoBanue: KOMITBIOTE€pHAs

TEXHUKA C TOJAKIIOYEHHEM K HH-

(hopmanmoHHo-

KOMMYHHMKalMOHHOM cetn «MHTep-
HET» W IOCTYIIOM B DJICKTPOHHYIO
MHGOPMAIIMOHHO-
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00pa3oBaresbHy0 cpeny 00pa3oBa-
TENBHOW  OpraHu3anuM,  BeO-
Kamepbl, KOMMYHHUKAIIMOHHOE 000-
pyloBaHue, 00eCIeYrBaoIIee JI0-
CTYIl K CETH MHTEPHET (MPOBOIHOE
coellMHEHne M OECIpPOBOIHOE CO-
enuHenne 1o rexnoaorud Wi-Fi)

ITomerenue st caMOCTOSTEIBLHOM
pabotsl oOyuarornuxcs (aym. 314H)

Mebenn: yaeOHas MmeOeib
KoMmmnekr cnenuanuzupoBaHHON
MeOeINn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMIBIOTEPHAS
TEXHUKA C TOAKIIOYCHHEM K HH-
(hopMarroHHO-
KOMMYHHMKalIMOHHOM cetu «HHTep-
HET» U JOCTYHNOM B 3JIEKTPOHHYIO

nH(OpMaLMOHHO-
o0pa3oBaTenbHyI0 cpelly o0pa3oBa-
TENBHOM OpraHM3alHy, BeO-

KaMmepbl, KOMMYHHKallMOHHOE 000-
pyzmoBanue, obecreynBaroniee Jo-
CTYIl K CETH WHTEPHET (MPOBOIHOE
COENIMHEHNE W OEeCTpOBOTHOE CO-
eauneHne 1o texHoaorun Wi-Fi)

ITporpaMmbl 1jis JAEMOHCTPALMU U
cozmanus npeseHTanuit («Microsoft
Power Pointy).
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