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Pabouas mporpamMmma muCIUTIINHBI «JlOTIOTHUTENBHBIC TJIaBbl (yHIAMEHTAIBHOU
MaTE€MaTHUKW» COCTaBIIEHa B COOTBETCTBUU C (heJepalibHbIM TOCYJIapCTBEHHBIM
oOpasoBarenbHBEIM  CcTaHAapToM BbIicmiero obpazoBanus (PI'OC BO) mo
Hanpasienuto 02.04.01 Marematrka 1 KOMOBIOTEPHBIE HAYKHU.

Ilporpammy cocraBui(M):
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Pabouas nporpamma aucuMONHHBE! «JlOMOIHUTENbHEIE TVIABBI (PYHAAMEHTAIBHOHN

MaTeMaTHKH» YTBEP:KIAEHA Ha 3acelaHHH Ka(eapbl (YHKLIHOHAILHOIO aHAlH3d H
anreGpel npotokon Nell ot 13 masn 2025 .
3aBenyromni kadenpoit (paspaborunka) bapeykosa B.IO. -',}r
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YTBepkieHa Ha 3acefaHud y4eDHO-MEeTOAMYeCKOH KOoMMCCHMM (paKy/bTeTa
MareMaTHKH H KOMOBIOTepHBIX Hayk 14 mas 2025 r., nporokon Ne 4.

W
[Tpencenarens YMK daxynsrera [Hmansko C.IT. Wy

PentenseHTsI:

KoBanésa JI.A., kaunuaar pusnko-MareMaTH4eCKUX HayK, TOLEHT Kadeapsl
MPUKIIATHOM MAaTEMATUKHU U KOMIIbIOTEpHOTro MoaenupoBanus MullT, H1Y
«benl'¥»

3acsaako O.B., kaHauAaT ne1arornyeckux Hayk, TOUEHT Kadeapsl
nH(OPMAITMOHHBIX 00pa3oBaTenbHbIX TexHoJorui Kyol'y



1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOEHUS THCHUILIHHDI

enssMu OCBOEHUS JTUCHUILIUHBI «JlOMOTHUTENBHBIE TIaBbl U EpEeHITNATBHBIX
YpPaBHEHUIN» SBISAIOTCA

1.2 3agaun AUCHUILIMHBI

3amayaMu U3y4eHUs AUCLUUIUINHBI SBIISIOTCS:

1. 3yueHue cTyeHTaMM pa3iMdHbIX HOHITUH YCTOMYMBOCTH AUHAMUYECKUX CUCTEM.

2. W3ydeHume B3auMOCBSA3M OOBIKHOBEHHBIX JAu(depeHLnanbHbIX YpaBHEHUH U
JTUHAMUYECKUX CUCTEM.

3. 3HaKOMCTBO ¢ HEKOTOPbIMU AUpGeoMoppr3MaMu ¢ XaOTUYECKUM IIOBEJCHUEM.

4. 3HaKOMCTBO C HEKOTOPBIMH MTOHITUSMHU TEOPUH OnpypKaIHiA.

1.3 MecTo AUCHHUILNINHBI B CTPYKTYpe 00pa30BaTe/JbHOH IPOrpaMMbl

Hucuunnuna «J{onomHuTenbHbIe 1aBbl GyHIAMEHTAIBHON MAaTeMaTUKU» OTHOCUTCS K
4acTH, (GOpMHUPYEMOIl y4acTHMKaMU 00pa3oBaTebHBIX OTHomeHWid brnoka 1. «JuciuminHbl
(Momynu)» yuyeOHOro 1uaHa. B cooTBercTBUM ¢ pabouMM yueOHBIM IJIAHOM JUCIMILIAHA
U3y4daercs Ha 2 Kypce 1o o4Hoi ¢popMe oOyueHus. Bua npomexyTouHON aTTecTaluu: HK3aMeH.

JlJis yCHemHOTro OCBOEHHUS TUCIHIUIMHBI OOYYarolMiics TOJDKEH BiIaJeTh 3HAHUSIMU,
YMEHMSIMM ¥ HaBbIKAMU [0 IporpamMme JUCHMIUIMH  «MareMaTu4ecKuil —aHaiu3»,
«duddepennmansupie ypaBHeHUs», «Anredpa», «J/IuneitHas anrebpa», «DyHKIIMOHATBHBIN
aHamu3y», «JuddepeHnnanbaas reoMeTprust U TONOJOTHs». 3HAHUS, MONyYECHHbIE B PE3yJIbTare
OCBOGHMSI JUCIMIUIMHBI «JlomomHuTenbHble IMaBbl (yHAaMEHTAIbHON MaTeMaTHKU» HEO0OXOIUMBI
JUTst ()OPMHUPOBAHMST YMEHHUS CO3/IaHUS M UCCIIEIOBaHUSI MOJIETIEH HA OCHOBE JJMHAMHYECKHX CHCTEM.

1.4 Ilepedyenb MIaHMPYyeMbIX Pe3yJIbTATOB O00y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3ydyenne paHHOW y4yeOHOW [AMCUWIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
00y4aromuXxcs CAEAYIOIUX KOMIIETEHIUI:

KO}] 1 HAMMCHOBAHUC I/IHI[I/IKaTOpaﬂ< JOCTHXKCHUSA Pe3yHLTaTBI O6y‘IEHI/I$[ 0o AUCLUIIIMHC
KOMIICTCHIIMH

OIIK-1 CnocoGen HaxoAuTb, (OPMYJIHPOBATHL U peliaTh aKTyaJdbHble M 3HAYHMBbIE MPOOGJIEeMBbI
dyHIaMeHTAIbHOH MATEeMATHKU U MEeXaHUKH

OIIK-1.1. 3HaeT akTyanabHbIE U 3HAUMMBbIE 3HAaTh [OHSITHE IOTOKA, Kackana,
poOGIeMBI (yHIaMEHTaIbHOH MAaTeMaTHKH oJlHOTIapaMeTprueckoi Tpynnsl auddeomMophu3mMoB.
OIIK-1.2. OcymecTprser BBIGOP MeTOI0B 3HaTh CTPYKTYPY HEKOTOPBIX JUHAMHUYECKUX CHCTEM C
pemeHus: 3a4a4 (I)yH,I[aMCHTaHBHOI\/‘I MaTEMAaTUKHU XA0THYECKHUM TOBEICHUECM.

NPUMEHSTh  paccMaTpuBacMble  METOIBI  TIpH
JIOKa3aTeNbCTBE PAa3IMYHBIX TEOpeM | PelIeHUH,
OTHOCSIIMXCSI K 3TOMY KpyTy npobiem

YMeTs pazpemiatb ocoOeHHOCTH An(depeHIHaIbHBIX
YpaBHEHUH, UCCIEN0BaTh MOBEAEHUE  PEUICHUMN
BO3MYIIEHHON JMHAMHYECKON CHCTEMBI, UCCIIEI0BATh
YCTOMYMBOCTh JUHAMHUYECKUX CHCTEM.

IIK-1 Cnoco0en ¢opMyInpoBaThL W pelIaTh aKTyaJdbHble M 3HAYMMble 3aJa4M (YHIAMEHTAJIbLHOH W
NPHUKJIAIHOIl MaTeMaTHKH

IIK-1.1. 3nHaer OCHOBHBIE TOHATHA, HAeH W | 3HaTh TOHATHE OwWdypkaluu, arTpakTopa.  3HATh
METO/BI  (YHIAMCHTANBHBIX ~ MATeMAaTHYECKUX | kjacCH(MKAIMIO TPYObIX TOYEK MOTOKOB M KACKalOB
JWCLMIUTHH JUTS PelieH s 6a30BbIX 3a1a4 Ha IByMEPHOM KOMIIAKTHOM MHOT000pa3uu

TIK-1.2." VYmeer  nepenasath  pesyibTarThl NPUMEHSTh  paccMaTpuBacMble  METOABl  HpH

MPOBEACHHBIX TCOPCTUYECKUX W TPUKITAOHBIX v
N JIOKa3aTeJIbCTBE Pa3IMYHBIX TEOPEM M PELICHUM,
HCCIICA0OBAaHUN B BUAC KOHKPECTHBIX NPEAMETHBIX
OTHOCSIIIAXCSI K 9TOMY KpyTy npoliem




KOZ( 1 HAMMCHOBAHUC I/IH[[I/IKaTOpa* JOCTHIKCHUSA P€3yJ'II)TaTI)I 06yquI/I${ 0o AUCHUILINHC
KOMIICTCHIIMHN

PEKOMEH/IAlMM B TEPMUHAX MTPEIMETHOM 00mact | YMeTh CTpouTh auarpammy Jlamepes, mMoib30BaThCs
IIK-1.3. CaMOCTOATENBHO M KOPPEKTHO PEMIACT | CHMBOJIMYCCKOM IMHAMUKOI.

CTaH/lapTHhIE 3amaud  (QyHAAMEHTAJbHOM |
MPUKIIaJHOW MaTeMaTHKH

I1K-1.4. Nwmeer HAaBbIKH peuieHus
MaTeMaTHUECKUX  3aJad,  COOTBETCTBYIOLIMX
KBaNM(UKALUK, BOZHUKAIONIMX HPH HNPOBEACHUH
HAYYHBIX U IPUKJIAAHBIX HCCIEI0BAHUIT

2 CTpyKTypa 1 cogepxaHvue AUCLMNIIUHBI
2.1 Pacnpeesienne TPYA0€MKOCTH TUCHUILJIMHBI IO BUIaM padoT

OO6miast TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 2 3a4€THBIC eAMHUIIBI (72 yaca, U3 HUX —
34,2 yaca KOHTaKTHOH pabOTHI, B TO YUCIIC JICKIIMOHHBIX § 4., JlabopaTopHbIX 16 4., 0,3 yaca
HKP, 4 4. KCP; ,8 yacoB caMOCTOATEILHON PabOTHI).

WX pacnpeneneHre 1o BUjaM padoT IpeICTaBIeHO B TabJIuIIE.

Buns! pabot Bcero ®dopma o0yueHust
Yacos O4Has
4
ceMecTp
(gacsl)
KoHTakTHasi paboTa, B TOM 4HcJe: 24,3 24,3
AyIUTOpHBIE 3aHATHS (BCero): 24 24
3aHATHUS JICKIIAOHHOTO THIIA 8 8
n1abopaTOpHBIE 3aHSITHUS 16 16

TMPaKTUICCKUC 3aHATHUA - -

CCMMHAPCKHUC 3aHATUL - -

HWuasi koHTaKkTHas padora:

ITpomexyrounas arrecrauus (MKP) 0,3 0,3

CamocrosiTeIbHasI paGOTa, B TOM YHCJIE:

[TpopaboTka yueOHOro (TEOPETUIECKOr0) MaTepuaa 7 7
BrinoHEHNE TOMAITHUX 3a/1aHul (peleHne 3a/1a9) 7 7
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 7 7
[ToAroTOBKA K SK3aMEeHY 26,7 26,7
O0mast Tpy10eMKOCTh qac. 72 72
B TOM YK CJIe KOHTAKTHAsI 342 34,2
padora
3a4. efI 2 2

2.2 CTpyKTYypa QM CHUIINHbBI

Pacrnipenenenrie Bu10B yueOHOM paOOThI M UX TPYIOEMKOCTH IO pa3jieinaM JUCITUILIAHBL.
Paznenbl nuCHUIIIIMHBL, U3y4aeMble B YeTBEPTOM CEMECTpPE:

KonmuectBo yacos
Bueayaur
Ne HanmenoBanwne pazaenos (Tem) AyauropHas opg;m
Bcero pabora

pabora

JI 113 JIP CPC
1. Tlotoku u kackajpl, cBsizb ¢ O1Y 10 2 - 4 4
2. CrpykTypHasl ycTOMUHBOCTh 11 2 - 4 5
3. [Tpumeps! tuddeomMophr3MOB ¢ XaOTHIECKUM MTOBEACHUEM 11 2 - 4 5
4. Budypranuu 13 2 - 4 7




HUTOI'O no pazdenam oucyuniumul 10 - 20
TToArOTOBKA K DK3aMEHY 26,7

IIpomexxyrounas arrectranus (MKP) 0,3

OO6mast TPYZOEMKOCTh 110 TUCIATUIHHE 12

2.3 Conepxxanue pa3ieioB JUCHUNIMHBI

2.3.1 3auATHA JEeKIUOHHOr0 TUIIA

HaumenoBanue pasgena

®dopMa TEKyIIEro

No (Temb1) Cogepxanue pazjena (TeMbl) KOHTPOIA

1. |Horoxu 1 kacKael [lonstne nuHamuueckoi cucrembl. IloToku u kackanel Kak|IIpoBepka
JUHAMUYECKUE CUCTEMBl C HENPEephIBHBIM U JUCKPETHBIM [JOMAIIHETO
BPEMEHEM  COOTBETCTBEHHO. IloTOk  Kak  pelleHue|3ajaHus,  YCTHBIN
OOBIKHOBEHHOTO muddepenmansHOro ypaBHEHHUS. |OTIPOC
[MocTpoeHue kackaja, CBS3aHHOTO ¢ AuGQepeHIUaTIbHBIM
ypaBHeHHeM. Vcronp3oBaHue (YHKIMM MOCIENOBAHUS IPU
uccienoBaHuu noseaeHus pemenns O/Y.

2. CTPY}‘TYPH”I CTpyKTYypHO YCTOMUMBBIE JIMHAMHUYECKHue cuctemsl. | [IpoBepka
YCTOMIUBOCTR Tomonornueckass ~ 3KBHBAIEHTHOCTh  IOTOKOB, TEOpEMa|IOMAIIHETO

I'pobmana-Xaptmana. Kiaccudpukanms rpyObIX TOYECK B|3aJaHUA
JBYMEPHOM CITydae.

3. |[Ipumepet Cucrempl Mopca-Cmeiina. Ilpumep rpyboro motoka B|IIpoBepka
audPeomopdusmos ¢ TPEXMEPHOM  cllydyae, KOTOpBIM HE SBISETCA CHUCTEMOM|IOMAIHEro
Xa0THYECKUM . N
e — Mopca-Cmeiina. I[logkoBa  Cwmeiina, CHUMBOJIMYECKAs |3a1aHUS, CAMOCTOS-

muHaMuKa. ['unepbommaeckuii nuddeomopdmsm AHocoBa Ha|TenmpHas pabora
JBYMEPHOM TOpE
4. |budypxamun Omera-ycTOHYUBOCTS, aTTPAKTOPBL Budypkanus. |[IpoBepka

budpypkammst poxpenus nukia. budypkamus yaBoeHms

IMKJIa.

JOMAIIHETO
3alaHuA

J1abopaTopHbIe padoThl)

2.3.2 3aHATHSA CEMUHAPCKOr0 THNA (MpaKTHYeCcKUe / ceMMHAPCKHeE 3aHATHS/

HaumenoBanme pazaeia

dopMa TeKyIEero

No (Temb1) Cogepxanue pazjena (TeMbl) KOHTpOIS
IToToku 1 Kackaabl Ilonarue nuHamuuecko cuctembl. [loTokum u kackanel kak|lIpoBepka
JUHAMHUYECKHE CHUCTEMBI C HENPEPHIBHBIM U JUCKPETHBIM |JOMAIIHETO
BPEMEHEM  COOTBETCTBEHHO.  [lOTOK  Kak  pelleHWe|3afaHus, YCTHBIH
OOBIKHOBEHHOTO NG QEPEeHIINATBHOIO  YPaBHEHHUS,  €ro|onpoc
reHeparop. IMoctpoenne  kackana, CBSI3aHHOTO c
middepeHnnanbHbpIM ypaBHeHHEM. Vicrionp3oBaHue GyHKIMN
MOCIIeI0OBAHUS IPU MCCIEJOBaHUM NoBeeHus pemenns OJ1Y.
2. CTPYVKTYPHM CTpykTypHO  yCTOHYMBBIE  OUHaMHYeckne  cucTeMmsl.|[IpoBepka
YCTOMAHBOCTL Tomomoruueckass  3KBHBAJCHTHOCTh  MOTOKOB,  TEOPEMa|JOMAIHETO
I'poOmana-Xaptmana. Kriaccubpukamus rpyObIX TOYeK B|3aJaHus,
JBYMEPHOM CITy4ae. CaMOCTOSITeNTbHAS
pabota
3. [llpumeper Cucrempl Mopca-Cwmeiina. Ilpumep rpyboro motoka B|IIpoBepka
Aupdeomoppusmos ¢ TPEXMEPHOM  Cllydae, KOTOPBII He ABISETCS CHCTEMOM |IOMAIIHETOo
Xa0THYECKIM . .
HOBECHUEM Mopca-Cmeiina. I[MogkoBa  Cwmeiina, CHMBOJINYECKAs |3a1aHUS

JuHamuKa. ['unepOommueckuii nuddeomopdusm AHocoBa Ha
JIBYMEPHOM TOpE




Budypxauuu OMera-ycToHIMBOCTD, aTTPaKTOPBHI. budypkanus. | [Iposepka

budypkauus poxnenus 1nukiaa. budypkanus —yIBOSHUs|IOMALIHEro
LUKJIA. 3a1aHus,
KOHTPOJIbHAsS
pabora

2.3.4 llpuMepHasi TeMAaTHKA KYPCOBBIX padoT (MMP0EKTOB) KypCOBBIC pabOTHI HE

PElyCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl HJIA CAMOCTOSATEILHOH padoThI

00y4YaIIUXCS M0 JUCHUIIMHE (MOYJIIO)

[lepeuenp y4eOHO-METOANUECKOTO 0OECTICUEHHS AUCITUILUINHBI 110

Ne Bun CPC BBINOJTHEHHUIO CAMOCTOSITENILHOM PaboThI
1 |IIpopaboTka yuyeGHOTO Meroauyeckne yKazaHUs 110 BBINOJHEHHIO CaMOCTOSITENILHOM paboThl
(TeopeTHyecKoro) Matepuana |00ydarommxcs. YTBepKacHbI Ha 3aceqanuu CoBera (akynbTeTa MaTEMaTHKU
n kommneloTepHbix Hayk ®I'BOY BO «Ky6I'Y». IIpotokon Ne 9 ot 15 mas
2025 1.
2 |BpimonaHeHHE TOMAITHUX MeToaudeckie YyKa3aHHS 10 BBINOJHEHHIO CaMOCTOSATENBHONH paboThI
3a/laHui (pelieHue 3aaa4) oOyuyaromuxcs. YTBepaeHsl Ha 3aceaanuu CoeTa (hakylbTeTa MaTEMaTHKH
u xkoMmbioTepHBIX Hayk ®I'BOY BO «Ky6I'V». [Ipotokom Ne 9 ot 15 mas
2025 .
3 |[loaroroBka K TEKyLIEMY Meroauyeckne yKa3aHUs TI0 BBINOJHEHHWIO CaMOCTOSITEILHOH pPabOTHI
KOHTPOJIIO oOydJaromuxcs. YTBepxIeHbl Ha 3aceqannu Cosera (aKyiabTeTa MaTEMAaTHKH
u xkoMmpioTepHBIX Hayk ®I'BOY BO «Ky6I'V». IIpotokom Ne 9 ot 15 mas
2025 .
4 |BemonHenue nadbopatopHbx |1 Mertoauueckre yKa3aHuUs 110 BBITOIHEHHIO Ta00PaTOPHBIX PadoT.
pabot VY1BepxkaeHsl Ha 3aceanun CoBeTa (akyynbTeTa MaTEMaTHKU U
xomnbioTepHbIX Hayk PI'BOY BO «KyOI'Y». IIpotokon Ne 9 ot 15 mas 2025
I.
4 |llpomexyTtouHas aTTecTanusg |MeToaudecKue yKa3aHHS IO BRIITOJHEHHUIO CAaMOCTOSATENIEHON paboTHI

(3auér) oOyuaromuxcs. Y TBepKaAeHsI Ha 3aceqannu CoBera GpaKkyabTeTa MATEMATHKU
u koMibioTepHBIX HayKk PI'BOY BO «Ky0I'Y». ITpoTokon Ne 9 ot 15 mas
2025 .

y‘le6HO'MeTOI[I/I‘IeCKI/IC MaTepuaibl JIA CaMOCTOSTEIbHON pa6OTH 06y11a101111/1x0}1 nu3

YuCiia MHBAJIUAOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) nmpenocTtasmisitorcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPHUATHS HH(DOpMALINU:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA

oOydJaronuxcs.

3. Oopa3oBaTe/ibHbIE TEXHOJIOTHH, IPUMEHsIEMbIe TPH OCBOCHUM AUCHMIUIUHBI (MOIYJIs1)

HpI/I N3YUCHUHN NAHHOTO KypCa UCIOJB3YIOTCA TPAAUIIUOHHBIC JICKIITUU U na60paTopHHe

3aHATHUS, a TAK)KE HHTEPAKTUBHOE oOyueHue, | T-Texnonoruu, npobiemMHoe oOydeHue.




Lenb nabopaToOpHBIX 3aHATUN — HAYYUTH CTY/ACHTA IPUMEHSTH MOJIYYEHHbIE Ha JIEKIUIX
TEOPETHUECKUE 3HAHMS K PEIICHUIO U UCCIIEIOBAHMIO KOHKPETHBIX 3a7ad. B kaxaom cemectpe
MIPOBOJASTCS] KOHTPOJIbHBIE PAa0OTHI 1711 MPOBEPKHU YCBOSHHS MaTepHalia CTyIeHTaMH.

Jlnst Ui ¢ orpaHUYeHHBIMU BO3MOXHOCTSIMU 370POBbS IIPEIYCMOTPEHA OpraHU3aIMs
KOHCYJIbTAIIMH C MCIIOJIb30BAHUEM DJIEKTPOHHON TOYTHI.

4. OuneHoYHble CpeAcTBA Ul TeKYILIero KOHTPOJS YCIeBAeMOCTH U MPOMEKYTOUYHOM
aTrecTanuu

Y4eOHasi JAeATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TpadukoM ydeOHOTro mporecca.
[Tponiecc camoCTOATENBHOW pPabOThl KOHTPOJUPYETCS BO BpeMs ayAMTOPHBIX 3aHATHH U
WH/IMBUIYaJIbHBIX KOHCYJIbTALINH.

OLICHOYHBIMU CpEJICTBAMM JAUCLUUIUIMHBL SIBJISIOTCS CPEACTBA TEKYIIEro KOHTPOJI
(KOJUTOKBUYMBI, YCTHBIE ONPOCHL.), a TaKKe Ha JIAOOPATOPHBIX 3AHATUAX — KOHTPOJIbHBIC
paboThl, IpoOBEpKa JOMAIIHMX 3aJaHUIl) U NPOMEXKYTOUHas arTecTalus (3a4eT, SK3aMEH).
VY CTHBIN 0MpOC 110 TEOPETUYECKOMY MaTepraily IPOBOAUTCS Ha J1aOOPATOPHBIX 3aHATHUSAX.

CTpyKTypa OLICHOYHBIX CPEACTB JJIsl TEKYlIeil U MPOMEKYTOYHOM aTTecTAlNU

HaunmenoBanme OLCHOYHOI'O

Ne Koxa n Haumenosanue
Pesynberater 00ydeHus CpelcTBa

n/ WHINKaTOpa

B COOTBETCTBHH C II. 1.4 Texkymumii IIpoMexyTouH
| (B cooTBeTCTBHH C 1. 1.4) ( ) P YT

KOHTPOJIb asg aTTeCTalua

3HaeT  MOHATUS ~ JuHamMu4deckod | Bompocs ans Bomnpoc Ha
CHUCTEMBI, TIOTOKa, Kackajga, | YyCTHOTO OIpoca, 3auéTe
CTPYKTYPHOH yCTOWYHMBOCTH, OMeTra- | TabopaTOpHEIC
ycToitunBoCcTH, OUdypKanuu. 3HaeT, | paboThI

Kak cTposTcs moxakoBa Cwmeitna,
runepoonmueckuii quddeomophuzm
IIK-2 CriocobeH akTHBHO AHoOCOBa, ()YHKIIHS TOCIICOBAHUS.
Yy4acTBOBATh B UCCIICIOBAaHUU [Tpumensier paccMaTpuBaeMbIie
1 | HOBBIX MaTEMaTHYECCKHX METO/IBI npu JI0Ka3aTesIbCTBE
MoJieNell B eCTECTBEHHBIX pa3IMYHBIX TEOpEeM ¥ PEIICHHH,
HayKax OTHOCAUIMXCS K 3TOMY KDYy
mpooeM.

Brnameer HaBBIKAMH WCIIOJIE30BAHHUS
CHUMBOJIHYECKON JTMTHAMUKH,
MOCTPOCHHS GyHKIIH
MOCIIEI0BAHNS, HCCIICIOBAHHUS
YCTOMYHUBOCTH Pa3HBIX TUIIOB.

TunoBbie KOHTPO/IbHBbIC 32JaAHUS M1 HHbIE MAaTEPHAJIbI, HEOOXOAMMBIE VISl OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YIOIIHUX ITaANbI
(opMHupoOBaHUsI KOMIIETEHIIHII B IIpoLecce 0CBOCHUsI 00Pa30BaTeJbHON MPOrPaMMbI

Konmponvnas paboma
Bapuanm 1.




1. Haiiaure dazosele Kpupble, H300pasuTe WX W LOJe HalpaBJeHHil; penmre, caegas yIoDHYIO 3aMEeHy
[lyers xy = 2 (t), 23 = 2a(t).
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Ty = —1; + 22(1 — 2% — 22).
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Haiymre ofipasel Totex e inHnaHOTO KBajpaTa, ecin jguddeonopdmsy (nocrpoernsiii n3 onepatopa A)

¢ MaTpuieii:

HPHUMEHHTDL JIBaACILL.

3. b..\'_'l_("l JIH II().'I(}}I{(‘IIII(‘:IIbI) PaABHOBECHS CHCTEMbI I'IJ}'E’)IJII\I(I\III) IMPH MAJIOM HUSMEHeHUH HapadMeTpa a’

T =axr+ asiny,
§ = az® —a’y.

3adeTHO-IK3aMEeHAIlHOHHBbIE MaTepuajabl /s NPOMEXYTOYHOH aTTecTauuu

(3xk3ameH/3a4eT)

[IpuMepHBIii IepeYeHb BOIIPOCOB K 3a4ETY.

Junamuueckue cuctemsl. OnpesiesieHne U mpuMepsbl.

[ToToku 1 Kackajsl.

CBs13b JMHAMHYECKOM CHUCTEMBI ¢ OOBIKHOBEHHBIM AU (depeHIInaIbHbIM YPaBHEHUEM.

OYHKIHS MOCIeI0BaHUS.

Hancrpotika Hag quddeomopduzmom.

Tononoruueckast CONpsKEHHOCTD.

CtpyKTypHasi yCTOWYHMBOCTbH ITOTOKOB.

Teopema I'poOmana-XapTmana Juist KackaJoB Ha IBYMEPHOM KOMIAKTHOM

MHOT000pa3umu.

9. Teopema I'poOMana-XapTMaHa Jijisi TOTOKOB Ha IBYMEPHOM KOMITAKTHOM
MHOT000pa3uu.

10. Cucrembr Mopca-Cwmeiina.

11. ITonxoBa CwMmelina, CHUMBOJINYECKAsS JUHAMUKA.

12. T'unepOonmueckuii mudpeomopduzm AHOCOBA Ha TBYMEPHOM TOPE.

13. Omera-nipeienbHbIE MHOXKECTBA, HEOIYKJal0IIe MHOXKecTBa, OMera-ycToiMunBOCTb,
aTTPaKTOPBI.

14. TlpenenbHbIE MHOXKECTBA, aTTPAKTOPHI.

15. CtpanHbIe aTTPaKTOPHI.

16. Touku Gudypxanmu.

17. budypkaus poxxaeHus MUKIIa.

18. budypkarus yaBoeHHs LUKJIA.

Nk~ wDdE

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

Kpurepnn onieHuBanus 1o 3a4ery:
«3aYTEHO»: CTYACHT PEryJiipHO IMOCelall 3aHATHS; BBINOJHSI JOMAllHUEe palboThbl, BIaJeeT
TEOPETUUYECKUMH 3HAHUSAMH 10 JAaHHOMY pa3fely; 3HAaeT METOJbl PEIIeHHS WHTErpalbHbIX
YpaBHEHMH C DPAa3TUYHBIMU THUIIAMH Sep, JOMYCKaeT HE3HAYUTEJIbHbIE OLIMOKH B XOJIe
pelieHus 3a7ay; CTYACHT yMEeT MPaBUIbHO OOBACHATh M3YyYEHHBIH MaTepual, WILICTPUPYS
€ro COOTBETCTBYIOIIMMH MNpPHUMEPaMH; Hamucal KOHTPOJbHBbIE PabOThl Ha TMOJOXKHUTEIbHbIE
OLICHKU;



«HE 3aYTeHO»: CTYAEHT mpomyctuia Oonee 60 % 3aHATHI, HE BBIMOJHSAI JOMAaIIHUE PadOTHI,
MaTepual HE YCBOEH WJIM YCBOEH YAaCTUYHO, CTYACHT 3aTPYAHSIETCS MPUBECTH MPUMEPHI IIPU
U3JIO)KEHUU M3YYEHHOr0 MaTepualia, HMMeeT [OBOJbHO OrPaHUYEHHBI 00beM 3HaHUU
IpPOrpaMMHOTO MaTepuaia, Hamucadl KOHTPOJBbHBIE pPabOThl HA HEYIOBICTBOPUTCILHBIC
OLICHKH.

OueHouHble CpencTBa Uil MHBAJIWAOB U JIMI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBS BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX ICUXO(U3UUECKUX OCOOEHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTrPAaHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBBS IPEIOCTABIISAETCS JOMOJHUTEIBHOE BPEMs Ul MOATOTOBKH OTBETAa HA HK3aMEHE;

— MpU TPOBEICHUH MPOLICAYPHl OLICHUBAHUS PE3YJIbTATOB O0YUCHHUS] MHBAIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbS MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YYAIOIIUXCS C OTPAHUYEHHBIMH BO3MOKHOCTSMH 370POBbS
W UWHBAJIWAOB IpOLEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS 10 AWCIMILIUHE MOXKET
MIPOBOAMUTHCS B HECKOJIBKO JTAIOB.

[Iponienypa onieHMBaHUS PE3YJIHTATOB OOyUYEHUS] MHBAIUAOB MU JIUI[ C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0OPOBbSl 10 JUCHMILTUHE (MOAYNIO) MpEeayCMaTpUBAaeT MPEAOCTaBICHUE
uHopmanuu B (opmax, aZanTHPOBAHHBIX K OTPAHUYCHHUSAM HX 3J0POBBS M BOCHPHUSITHS
uHpopMmanuu:

JLyist i1l ¢ HapyIIeHUsIMH 3PEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JList i1 ¢ HapyIeHUsIMH OTIOPHO-/IBUTATEILHOTO afrmapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

5. [lepevennb yueOHOI JuTepaTypbl, HHGOPMALHOHHBIX PeCyPCOB U TEXHOJIOTUH

5.1. YueOHasi ainteparypa

1. B.U. Apnonba. O6bikHOBEHHBIE AU(depeHnnanbabie ypaBHeHus. Mocksa, MITHMO, 2018.
2. B.W. Apnonba. ['eomerpuueckue MeTOAbl B TEOPHH OOBIKHOBEHHBIX Au(depeHnnanbHbIX
ypaBHeHuii. M., MITHMO, 1999
IO.E. I'muxnux. Havyana xaotTudeckoit nunamuku. YdeOHoe nocodue. Boponex, BI'Y, 2012
AM. Bunorpanos, 1U.C. Kpacunpmuk. CHMMETpUM W 3aKOHBI COXPAHEHUS YpPaBHEHMMU
MareMatuuyeckor pusuku. Mocksa, @aktopuan, 1997.
5. TuxonoB A. H., BacunseBa A. b., CeminukoB A. I'. luddepenumansusie ypaBHeHus. M.,
2005. https://e.lanbook.com/book/48171
Onberonsil JI. O. [luddepennuansabie ypaBHEHUS U BapHallMOHHOE ncuucienue, M.:2006.
7. Jlemmumouu b. I1. JIekiuu o matematudeckoit Teopun ycronuuBoctu. CII0. «Jlanby, 2008.

www.e.lanbook.com/view/book/123
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J1ss OCBOEHWMSI TUCIUTUTMHBI MHBAINIAMHU U JIUIIAMU C OTPAHUYCHHBIMUA BO3MOXKHOCTSMU
3I0POBbsSI MMEIOTCSI M3JaHUSA B DJIEKTPOHHOM BHJIC B 3JICKTPOHHO-OMOIMOTEYHBIX CHCTEMaX
«Jlanoy u « bubaAUOKTYOY.

4.3. NuTepHeT-pecypchl, B TOM 4McjIe COBpPeMeHHbIe MNpodeccHoHAIbHbIE 0a3bl
AAHHBIX M1 HHGOPMALMOHHBIE CIIPABOYHbBIE CHCTEMbI


https://e.lanbook.com/book/48171
http://www.e.lanbook.com/view/book/123

DIeKTPOHHO-0MOMoTeyHbIe cuctembl (IBC):
1. 3BC «JIAHb» https://e.lanbook.com

Pecypchbl cBOGOIHOIO A0CTYNA:

1. ®enepanbublii mopran "Poccuiickoe odpasosanue” http://www.edu.ru/

2. HNudopmanmonnas cucrema "EanHoe OKHO J0CTyIa K 00pa3oBaTelibHBIM pecypcam’
http://window.edu.ru/;

3. MuHHCTEpCTBO HAYKH U BhICIIero obpa3zoBanus Poccuiickoii Denepanumn
https://www.minobrnauki.gov.ru/

4. Kparkuii cripaBouHHK 110 Maremaruke - http://matembook.chat.ru/

5. Maremartudeckuii moprain - http://www.allmath.com/

CoOcTBeHHBIE 2JIEKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(pOopMannoHHbIe pecypcsl Kyol'y:
1. Cpena moayapHOro auHamuueckoro odyuenus http://moodle.kubsu.ru
2. baza yueOHBIX MJIaHOB, Y4€OHO-METOAMYECKUX KOMILIEKCOB, IIyOJINKaLUNA 1
koH(pepenmumii http://mschool.kubsu.ru/
6 MeTtoanyecKue yKa3aHus A5 00y4aIOUIMXCS 10 OCBOECHHIO THCIMIIIMHBI

Ilo xypcy npeaycMOTPEHO MpOBEACHUE JEKIMOHHBIX 3aHATHM, Ha KOTOPBIX JaeTcs
OCHOBHOM CHCTEMAaTH3MPOBAaHHBIA Marepuaj, J1a0OpaTOpHBIX 3aHSATHHA, B XOJI€ KOTOPBIX
CTYACHTAaMHM IpPUOOPETAIOTCA M 3aKPEIUIAIOTCS OCHOBHBIE NPAKTUYECKH HAaBBIKU PEILICHUS
Pa3IUYHbIX 3a/1a4, B TOM YHUCJIE C IPUMEHEHUEM MOIYYEHHBIX TEOPETUYECKUX 3HAHUM.

BaxnelmuM 5sTanoM Kypca SBISETCS CaMOCTOsATENbHas paboTa IO JUCLMILIMHE.
CamocTosTenbHas padoTa CTYIAEHTOB SIBISIETCS HEOTHEMJIEMOM 4acThiO IIpolecca MOJITOTOBKH.
[Tox camocrosiTenbHOM pabOTON MOHUMAETCS YacTh y4eOHOH MiaHupyeMod paboThl, KOTOpas
BBITNOJHACTCS 10 33JaHUI0 M NPU METOAMYECKOM PYKOBOJCTBE IpErojaaBareisi, HO 0e3 ero
HENOCPEACTBEHHOTO yYacTHSl.

CamocrosTenbHass paboTa HalpaBl€Ha Ha YCBOGHME CHCTEMbl HAy4YHBIX U
npodecCHOHANBHBIX 3HAHUN, (OPMHUPOBAHHS YMEHUH W HABBIKOB, MPHUOOPETEHUE OIbITA
camocTosTeNbHOM TBOpueckoil gestensHocTH. CPC momoraer ¢GopMupoBath KyJIbTypy
MBILUIEHHS] CTYIEHTOB, PAaCIIUPATH MO3HABATEIBHYIO IEATEIBHOCTD.

Buasl camocTosiTenbHON paboThI IO KypCy:

@) no yenam: MOATOTOBKA K JIEKIUAM, K IPAKTHUECKUM 3aHIATUAM, K KOHTPOJIbHOH pabdoTe,
K KOJUIOKBUYMY.

0) no Xxapakmepy pabomwvi: WV3yYEHUE JUTEPATYypbl, KOHCIEKTa JIEKIUH; MOUCK
JUTEepaTypel B OMOIMOTEKE; KOHCIEKTHPOBAaHHE PEKOMEHAYEMOW I CaMOCTOSITEIBHOTO
U3y4eHHMs] HAaydHOM JUTepaTypbl, pelIeHue 3ajady, TecToB, pabora C OOy4aroIUMH U
KOHTPOJIMPYIOIKUMHU IPOrpaMMaMHu.

TemaTnueckoe MIaHUPOBAHUE CAMOCTOATENIBHOM pabOThI CTYICHTOB

HaumenoBanue
Ne ni/mt Copneprxanue paszena Bun pabotsr
paszena
1 Iotoku u OO0ocHOBaHME CBS3M OOBIKHOBEHHBIX [Monck HeoOxoaMMON
KacKabl i depeHnnaNbHBIX YPaBHEHHUH C TOTOKaMU U nH}popManuu (CM. CITUCOK
KacKaJlaMH. nuteparypsl). Pemenue 3anad.
2 CrpykTypHas HccnenoBanue CTpyKTYpHOU yCTOWIMBOCTH [Nounck HeoOxoaMMON
YCTONYUBOCTh uHpopManuu. M3yuenue
JIEKIIMOHHOTO MaTepuaa.
KoHncnekrupoasue.
3 [Tpumepst Cuctemsr Mopca-Cwmeiina
IIoBTOpEHUE JIEKLIMOHHOTO
muddeomoppus
OB ¢ MaTepHajia 1 MaTepuaia
yueOHuKoB. [loaroroska k
Xa0THYECKIM .
KOHTPOJILHOH paboTe
MOBEJICHUEM



https://e.lanbook.com/
http://www.edu.ru/
http://window.edu.ru/
https://www.minobrnauki.gov.ru/
http://matembook.chat.ru/
http://www.allmath.com/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/

Hanmenosanue
paznena

Ne i/t

Copeprxanue paszzena

Bun pabotst

4 budypkanuu

Budypxanus ynBoeHus nukia

IMouck HEOOXOAUMOIH
uHpopmanuu. [ToAroToBKa K
KOHTPOJIbHOH padoTe

B ocBoeHMH TUCHMIUIMHBI MHBAJIMJAMU U JIMLIAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMM) —
JIONOJTHUTETIbHOE Pa3bsICHEHNE y4EOHOTO MaTepHaa.

I/IH[[I/IBI/IZ[yaJILHBIe KOHCYJIbTalUM 110 HOpPCAMETY ABJIAAIOTCA BaXKHbBIM q)aKTOPOM,
CIIOCOOCTBYIOIIMM WHAWBUAYAIH3aLUN O0yYEHHUS U YCTAaHOBJICHHIO BOCIUTATEILHOTO KOHTAKTa
MCXKAY NOperoAaBaTciicM U OGy‘-IaIOH_II/IMCSI HWHBAJILJIOM WJIMA JIMOOM C OI'paHUYCHHBIMU

BO3MOXHOCTAMHU 300POBbA.

7. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne mo A CuuIimae (MoayJir)

HaumenoBaHnue criermaabHBIX
OMeNIeHU I

OcCHAaIIEHHOCTD CITELUAIbHBIX
HoMeIIeHU I

[lepeueHb TMIIEH3MOHHOTO
MIPOrpPaMMHOT0 00eCTIeUeHHs

YueOHbIe ayIUTOpUHU IS
MPOBEICHUS 3aHATHI JIEKIHOHHOTO
THIA

Meo0enb: yueOHas mebeIb
TeXHUYECKUE CPEICTBA O0YUCHHUS:
9KpaH, MPOEKTOP, KOMIBIOTEP

IIporpammsl 1is
JIEMOHCTpAIMU U CO3JaHus
npesenranumit (Miktex, Microsoft
Office, Open BSD, Videopad)

YueOHbIC ayIUTOPUHN it | Mebenb: yaeOHas meOeb
NPOBENICHUS IPYIIIOBBIX u | TexHn4eckue cpeacTBa 00ydeHHS:
WHIMBUIYalbHBIX ~ KOHCYJbTauuii, | Jlocka, Mern, MapKepbl

TEKYILLIEro KOHTPOJIS u

POMEXKYTOYHOU aTTECTAlUH

YueOHbIC ayIUTOPUHN it | Mebenb: yaeOHas meOeb

npoBeNeHust TabopaToOpHBIX paboT.
JlabopaTopusi. ..

TexHU4ecKue cpeacTBa 00YUCHUSL:
JHocka, Men, MapKepsl

Jliist

CaMOCTOSITeILHOMI

paboTel  OOydYarommxcs

MpeaAyCMOTPCHBI IIOMCIICHUA,

YKOMITIJICKTOBAHHBIC CHGHI/IaJ'H/ISI/IPOBaHHOI\/’I MC6€HBIO, OCHAIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedyeHreM JO0CTyIa B AJIEKTPOHHYIO
“H()OPMaAIMOHHO-00Pa30BATENBHYIO CPE/ly YHUBEPCHUTETA.

HanmeHoBanue noMenieHui It
CaMOCTOSATEIEHOU PabOTHI
oOygaromuxcs

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSATEIFHON pabOTHI
o0yJaromuxcs

HepequL JIMIOCH3UOHHOI'O
nporpaMMHOTO obecrneueHus

TTomerienue st caMOCTOSTEILHOM
paboThHI 00yJaronIuXcs (YUTAIBHBII
3an Hay4yHo#t OnOImoTexu)

Mebenb: yaeOHas MeOemb
KoMmmnexr  cnenuanu3upoBaHHON
MeOemH: KOMITBIOTEPHBIE CTOJBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHKa C MOAKIIOYEHHEM K
HHPOPMALMOHHO-
KOMMYHMKAIIMOHHOM
«IHTepHeT» M OCTYIIOM B
ANEKTPOHHYI0  HH(OPMAIOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNPHOM  OpraHH3allHy,
Be0-KaMepbl, KOMMYHHKAIIHOHHOE
o0opynoBaHue, oOecreYnBaroee
JIOCTYTI K  CeTH  HWHTCpHET
(mpoBogHOE COeIMHEHNE u
OecrpoBOJIHOE  COEIMHEHUE  TI0
texaonoruu Wi-Fi)

CCTH

Tlomemenne 111 cCaMOCTOSATEHHOM
paboTsl obyuarommxcs (aya. )

Mebenb: yaeOHas mebenb
KoMmmnexr  cnenuann3upoBaHHON
MeOeH: KOMIIBIOTEPHBIE CTOJBI
O6opynoBaHue: KOMITbIOTEepHAsI
TEXHUKA C TMOJAKIIOYEHHEM K




nHpopManmoHHo-

KOMMYHUKaIIMOHHOH cetn
«lHTEpHET» W JOCTYmoOM B
ANIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3oBaTeIbHYIO cpeny
oOpa3oBaTeNpHOM  OpraHM3aluy,
BeO-KaMepbl, KOMMYHHKallMOHHOE
obopynoBanue, obecrmednBaromee
JOCTyml K  CeTH  HMHTEpHeT
(mpoBomHOE COEqUHEHNE "
OecrpoBofHOE  COSNUHEHHE 10
texnoyoruu Wi-Fi)




