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e epanbHOE TOCYNAPCTBEHHOE OI0/KETHOS 00pa3oBaTeIbHOE YUPEIKACHUE
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Creruanssocts 01.05.01 PynpamMeHTaNbHbIC MAaTEMATHKA U MeXaHUKa

HarmpapieHHOCTB (ITpoduiib) BeraucauTenbHas MeXaHnka i KOMITBIOTEPHBIH

WHXXUHUPUHT

dyHgaMeHTalbHass MaTeMaTHKa U €€ ITPUIIOKCHHU S

MareMaTU4YeCKOe MOJICJIUPOBAHNE

MaimuHHoe 00yueHue, MeTOAbl OTITUMHU3AaLNHY

U [IPOTHO3UPOBAHUEC

dopma oOyueHust QUHas

Kpanmupukanus MatemaTuk. MexaHVK. [IpenonaBareib

Kpacuonap 2025



Pabouas nporpamMma TUCHATIIHHBI «JonoaHuTenbHble rasbl Au(QdepeHHaibHbIX
YpaBHEHH» cOCTaBIe€Ha B COOTBETCTBMH C (peAepalbHBIM TOCYIapCTBEHHBIM
o0paszoBaTe/NBHBIM  CTAHAAPTOM  Bhiclmero obpaszosanus (PI'OC BO) mo
cneuransHoctT  01.05.01 «®dyHgameHTanbHBle MaTeMarTHKa M MeXaHHUKa»
(mpodune «DyHIaAMEHTANBHAS MATEMATHKA U e€ MPHIOKEHHD),

[Tporpammy coctaBun(m): ,ﬁ

C.B. AzapuHa, KaHa. pu3.-MaT. HayK

I

PaGouas nmporpaMMa JHCUMIUIHHEL «JJONOTHUTENBHbIE IM1aBbl AH(depeHIHANBEHEIX
YpaBHEHHI» yTBEpXkKAEHA Ha 3acelaHMH Ka(eIpbl (PYHKUHOHANIBHOIO AHAIIM3a U
anredpsl mporokosn Nell ot 13 mas 2025 . .
3apenyromuil kadenpoi (paspadorunka) bapcykora B.10. :’/:J

YreepxIeHa Ha 3aceflaHud yyeOHo-meToamueckod KomuccHu  (akynabreTa
MaTeMaTHKH H KOMIIbIOTepHBIX HayK 14 mas 2025 r., nporokon Ne 4,

[Tpencenatens YMK daxynsrera Hmansko C.I1 ﬁﬂi

(L

PelLieH3eHTHI:

Kopanésa JL.A., kangunat (PU3HKO-MaTeMaTHIYECKHX HayK, AOLEHT Kaeapel
IPUKIIAJHON MareMaTHKi U KoMmnbeioTepHoro moaenuposanus MHullT, HUY
«benl'¥V»

3acanko O.B., kKaHauaaT [ejarorH4eckKux Hayk, JOLEeHT Kapeapsl
HH(OPMALMOHHEIX 00pazoBaTe/lbHEIX TexHonorui Kyoly



1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

enssMu OCBOEHUS JTUCHUILIUHBI «JlOMOTHUTENBHBIE TIaBbl U EpEeHITNATBHBIX
YpaBHEHUI» SIBISIFOTCS ()OPMUPOBAHUE MATEMATHUYECKON KYJIBTYPHI CTYIACHTOB, ((OPMHUPOBAHHE
U CIIOCOOHOCTEH K aJITOPUTMHYECKOMY W JIOTUYECKOMY MBIIIJICHUIO, OBJIAJICHUE COBPEMEHHBIM
anmaparoM guddepeHIMaTbHBIX YpaBHEHUH [UISI JAIBHEWUINETO WCIONB30BAHMUS B JPYTUX
00JIaCTAX MaTeMaTHYECKOTO 3HAHWUS M JUCHUILIMHAX ©CTeCTBEHHOHAYYHOTO COJCpP>KaHMS.
3HaKOMCTBO CTYJEHTOB C METOJAaMH M IpPUEMaMU KauyeCTBEHHOT'O HCCIEAOBAHUS pELICHUMN
cucreM auddepeHInaTbHBIX YPaBHEHUH.

1.2 3agaun AMCHUIIIMHEI

3ajauaMu U3y4EHUS TUCUUILTAHBI SIBIISIOTCS:

1. HsyyeHume CTyAeHTaMH OCHOBHBIX  TE€OMETPHYECKHUX  IOHATUH  TEOPHH
nuddepeHIraIbHbIX ypaBHEHUH,

2. MWzyuenue anreOpanmdeckod TOYKH 3peHUs Ha Teopuio auddepeHInanibHbIX
YpaBHEHUM.

3. 3HAKOMCTBO C XaOTHYECKOHM JUHAMHKOH.

4. 3HAaKOMCTBO C BO3MOKHBIMH MPUWIOKCHUSIMH TEOPUU TP PEpEeHITNATBHBIX YPABHCHUN.

1.3 MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/bHONH POrpaMMbl

Hucuunnuna «/lononaurensHbie riaBsl quddepeHnanbHbIX YpaBHEHUW» OTHOCUTCS K
4acTH, (OpMHUPYEMOIl y4acTHMKaMU 00pa3oBaTebHBIX OTHomieHud brnoka 1. «JuciuminHbl
(Momynu)» yuyebHOro miaHa. B cooTBercTBUM ¢ pabouyuM y4yeOHBIM IUIAHOM AMCLUILIMHA
u3ydaercs Ha 3 Kypce 1o o4Hoi (hopme o0ydeHus. Bus mpoMexyToyHON aTTecTanuu: 3a4éT.

JlJis yCHemHOTo OCBOEHHUS TUCIMIUIMHBI OOYYarolMiics TOJDKEH BIIaJeTh 3HAHUSIMU,
YMEHUSMM ¥ HaBbIKAMH TI0 TporpamMme JUCHMIUIMH  «MareMaTH4ecKuil  aHaliu3,
«duddepennmanbupie ypaBHEHHs», «AHATUTHYECKas TeOMETpHUs», «Anrebpa».  3HaHu,
TIOJTy4YEHHBIE B pe3yJIbTaTe OCBOCHUS JUCIMILIMHBI «JlOMOTHUTENBHBIE TaBbl Ju(QepeHITnaTbHBIX
ypaBHEHUI» MOTPEOYIOTCST B JalbHEHINEM Uil OCBOSHHUSI TaKWX JUCIMIUIMH Kak «l/HTerpanpHbie
ypaBHeHus», «HTErpo-muddepeHimaibabie ypaBHeHUs Y, «CroxacTuueckue auddepeHInaTbHbe
YpaBHEHUS».

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHS 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne panHOM y4ueOHOW JAMCIHMIUIMHBI HAMpaBiIeHO Ha (HOPMHUPOBAHHE Y
00y4aroImuxcst CIeyOUMX KOMITETeHIIUMI:

KOZ[ 1 HAMMCHOBAHUEC I/IH,I[I/IKaTOpa* JOCTHIKCHUA PeSyJ'IbTaTLI 06y‘ICHI/I$[ 0 AUCIHUILIINHE
KOMIICTCHIINHU

OIIK-1 CnocoGen HaxoAuTb, (OPMYJIHMPOBATHL H peliaTh aKTyaJdbHble M 3HAYHMbIe MNPOOJIeMbI
(yHAaMeHTAIbHONH MATEMATHKH M MEeXaHUKH

OIIK-1.1. 3HaeT akTyanbHbIe U 3HAYMMBIE 3HaTh MOHATUE TOTOKAa, OJIHOIAPaMETPHUYECKOM
npoGIeMbI (yHIaAMEHTaIbHON MAaTeMaTHKH rpynnsl  anddeoMopdU3MOB, CUMMETPUH.  3HATh
OIIK-1.2. OcymecTsiisieT BLIOOP METO/I0B CTPYKTYPy HEKOTOPBIX IUHAMHYECKHX CHCTEM C
penieHus 3anad GpyHIaMeHTaTbHOW MaTEMaTHKH XAOTHUYECKHM MOBE/ICHHEM.

OPUMEHATh  pacCMaTpUBaeMble  METOABI  IpU
JIOKa3aTeNIbCTBE PA3JIMUHBIX TEOpPeM M PELICHU,
OTHOCSIIIMXCSI K 3TOMY KPYyTy IpodieM

YMmeTs paspemate 0cobeHHOCTH Au]depeHITnaTbHBIX
ypaBHEHHH, HAXOJUTh CUMMETPHH, MTPOU3BOIHbBIE JIu,
WCCIIE/IOBATh YCTOWYMBOCTh JINHAMUYECKUX CUCTEM.

IIK-1 Cnocoben ¢popMyInpoBaThL W pelIaTh aKTyaJdbHble M 3HAYMMble 3aJa4M (YHIAMEHTAJIbLHOH W
NPHUKJIAJHOIl MaTeMaTHKH




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

IIK-1.1. 3HaeT OCHOBHBIC NOHATHA, UAECHM W | 3HATh IIOHATUE TIOTOKA, OJHOMAPAMETPUICCKON
MeToAbl (YHOAMEHTANBHBIX MaTeMaTHYECKUX TPYTIITBI ILI/ICI)CI)COMOp(bI/ISMOB, CUMMETPHH. 3HaTh
JMCUHMTUTHH JUIS PEIIeHHs Ga30BbIX 33124 CTPYKTYpy HEKOTOPBIX JWHAMHYCCKHX CHCTEM C
IIK-1.2.  Ymeer mepemaBaTh  pe3yJibTaThl XAOTHUCCKHM MTOBEICHHEM.
IPOBEJICHHBIX TEOPETHYECKUX U INPUKIAJHBIX

NIPUMEHATD paccMaTpuBaeMble METOJbI npu

HCCIIEIOBAaHUN B BUJIE KOHKPETHBIX IMPECAMETHBIX o
peKOMeH)IaHI/Iﬁ B TEPMHHAX HpeIlMeTHOﬁ 061acTi JOKa3aTCJIbCTBE pPA3JIMYHBIX TEOPEM H PCIICHHU,

IK-1.3. CamocrosiTensHo U KoppekTHo pemraer | OTHOCAIIMXCHA K STOMY KPYyTy npobem

CTAHZApTHBIC 3a1aud  (yHIAMEHTanbHOH 1 | YMETh Paspemarh 0COOEHHOCTH au(dEepEHIATBHBIX
HPHKIATHON MaTeMaTHKH YpaBHEHUH, HAXOJIUTh CUMMETPHUH, MPOU3BOAHBIC JIH,
TIK-1.4. Hmeet HaBBIKHA PELICHUs | HCCIEN0BAaTh YCTOWYMBOCTh ITHHAMHYECKHX CHUCTEM,

MaTEMAaTUICCKUX 3aja4q, COOTBETCTBYIOIIIMX | OITMCBHIBATH CUCTEMBI C XAaOTUUYECKHUM ITOBEICHUEM
KBaTH(PHUKAINN, BO3HUKAIOIINX IPH TPOBEICHUN

HAaYYHBIX W NPUKJIaTHBIX HCCIICTOBAaHUIA

2 CTpyKkTypa u coaepxxaHme AUCLUUNINMUHDI
2.1 PacnipenesieHue TPy10eMKOCTH AUCHUILINHBI 10 BUAaM padoT

OO0mmast TpyI0eMKOCTh JUCIUIUIMHBI COCTaBisieT 3 3adeTHble equHuIlbl (108 gacos, u3
HUX — 58,2 yaca KOHTaKTHOH paboOTHI, B TO YMCJIE JIGKITMOHHBIX 18 4., mabopaTopHbix 34 4., 0,2
gaca UKP, 6 u. KCP; 49,8 4acoB caMOCTOSITEIIEHON pabOTHI).

Wx pacnpenenenue no BuaaM padoT MPEACTaBICHO B TaOIHUIIC.

Bunst pabot Bcero ®dopma o0ydeHHs
4acoB OYHast
5
ceMecTp
(Jacer)
KonTakTHas pa6oTa, B TOM YHCJe: 58,2 58,2
AyauTopHbIe 3aHATHSA (BCET0): 52 52
3aHATHS JEKIMOHHOTO THIIA 18 18
nmabopaTOpHEIE 3aHATHS 34 34

IMPAKTUYCCKUC 3aHATHUA - -

CCMHMHAPCKUC 3aHATUSL - -

HNnas koHTakTHas padora:

KonTtpons camocrosrensHoi padbotsl (KCP) 6 6
IIpomexyrounas arrecranus (MKP) 0,2 0,2
CamocTosiTeIpbHasi padoTa, B TOM YHCJIE: 49,8 49,8
IIpopaboTka yaeOHOTr0 (TEeOpeTHIECKOTr0) MaTepHaa 20 20
BrimoiHeHHe JOMAaNIHUX 3aaHui (pelIeHne 3a1a9) 17 17
IToAroTOBKA K TEKyIIeMY KOHTPOITIO 12,8 11,8
Oo0masi Tpy10eMKOCTh qac. 108 108

B TOM YMCJIe KOHTAKTHAsI 58,2 58.2

padora

3a4. En 3 3

2.2 CTpyKTypa AMCUMIIIMHBI

Pacrnipenenennie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILITUHBL.
Pa3nens! AucUMIIINHBL, U3yYaeMble B IATOM CEMECTPE:

KonnuecTBo yacoB

Ne HaumenoBanue paznenos (Tem) Beero AynuropHas B];ei}im
Pa6ora b
pabota




JI 113 JIP CPC

1. [TpeoOpazoBanus ¥ rpymbl IpeoOpa3oBaHU 20 4 - 6 10

2. Cummerpun auddpepeHInaIbHbIX YpaBHEHUH 14 2 - 4 8

3. Paspemenne ocodeHHoCTEH 238 | 4 - 8 11,8

4. IIpon3BosHas MO HAIIPABICHHUIO BEKTOPHOT'O MO 22 4 - 8 10

5. Xaoc AMHAMHUUYECKUX CHCTEM 22 4 - 8 10

HUTOI'O no pazdenam oucyuniumul 101,8| 18 - 34 49,8
KonTtpons camocrosrensHoi padbotsr (KCP) 6
IIpomexxyrounas arrectranus (MKP) 0,2
OO6mast TPyZOEMKOCTh 10 TUCIHATUIHHE 108
2.3 Coneprxxanue pa3ieioB JUCHUNIMHBI
2.3.1 3aHATHSA JTeKINOHHOI0 THIIA
Ne HaumenoBanue pazgena Conepanue pasziena (Tembl) ®dopma TeKy1ero
(Tembr) KOHTPOJIS

1. |lIpeobpasosamust n I'eomerpus Y. ®opmyna bappoy, sBHoe uHTerpuposanue. I[Iposepka

TpYMIb! peoGpasoBamit JelicTBue Tpynmel HAa MHOMKECTBE, NPSMbIE MPOU3BEACHHS. |JOMAIIHETO
OpnHomapaMeTpuiecKue TPYIIBI npeoOpa3oBaHul, [3alaHusl,  YCTHBIN
OJTHOTIAPaMETPUUCCKUE TPYIIIBL nuddeoMophu3MoB. |ompoc
BekropHoe rnoJie ¢a3oBoit CKOpOCTH. [etictBue
mudpeomMopdrU3MOB  Ha  BEKTOpHBIE  IIOJIT W TOJS
HaIIPaBJICHUH.

2. |Cnmmerpun Cummerpun OOBIKHOBEHHBIX muddepennmaipHbIX ([IpoBepka
auq)q)epeﬂuunanwmx ypaBHeHUH. ORHOPOJHBIE YPaBHEHUS M HX CHMMETPHH.|IOMAIIHETO
YPaBHCHIH KBasnogHOpoJHEIE YpaBHEHHUS M MX CHMMETPHUH. 3aJjaHusl, OIPOC

3. |Paspemenne Curma-pazaytue. Popmynsl paspemieHus. YpaBHeHus, He|llpoBepka
ocoGerHocTel paspeli€HHble  OTHOCHTENILHO HPOU3BOIHBIX. KOHTakTHas|IOMaIIHEro

IUIOCKOCTh. PeryJssipHple TOUKHM ¥ JUCKPUMUHAHTHAS KpUBAsl. |3aJaHKs,
KOHTPOJIbHAs
pabota

4. |Ilponssonnasi mo Anredpa romomopdusmos. Kommyrarop. ITpoussomuas Jlu|IIposepka
HAMpaBICHUIO byHKIMH o HAIpaBJICHUIO BEKTOPHOTO TOJIS1. | IOMAIITHETO
BEKTOPHOTO oA JuddepennmanbHbIN orepaTop TIepBOTO TIOPSIZIKA. [3a7JaHUsI, CAMOCTOSI-

[MpowsBomnass Jlm BekTopHOro TmoONsA. BekTopHBIE MO, |TenbHAs pabora
I'pynna  cummerpuil.  OnHomapameTpudeckass — rpymnma
npeoOpa3oBanuii. [lepBrlii WHTerpan. 3aKoH COXpaHEHHUS

SHEPTUH

5. |Xaoc nMHaMUYECKHX Iloroxu u kackaapl. @yHKUMS MOcieAoBaHUS, HajacTpoiika|llpoBepka
cucTeM Hax muddeomopdmsmom. ['pyOrie cucTEMBI, YCTOHYHBOCTB. |JOMAIIIHETO

IMoakoBa Cwmeiina. TmmepOonumueckuii  auddeomMoppusm

AHocoBa Ha aBymMepHOM Tope. OMera-ycTOWYHBOCTB,

arTpakTopel. budypkamusa. budypkanms poxxaeHus mHKIa.
Budypkanus yaBoeHus nukia.

3aJ]aHusl, CaMOCTOsI-
TeabHas paboTa

JlabopaTopHbie padoThl)

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYeCKUe / ceMUHAPCKHe 3aHATHA/

HaumenoBanne pazaeia

®dopma TeKyIIero

Ne (Temb) Coneprxanue paszena (TeMbl) KoHTpO
IIpeobpasosanust u I'eomerpus Y. ®opmyna bappoy, siBHoe unTerpuposanue. | IIposepka
TpYMMb! npeobpasosanii JelicTBue Tpynmbl Ha MHOXECTBE, MPSMBIE MPOU3BEICHUS. |JOMAIIHETO
OpnHomapaMeTpuIecKue TPYIIIBI peoOpa3OBaAHMIA, |3aTaHUS,  YCTHBIN




OJTHOTIApaMETPHIECKHE TPYIIIBI g deomophru3MoB. |[orpoc
BekropHoe roJie (hazoBoit CKOpOCTH. [etictBue
mupdeoMopdH3MOB  Ha  BEKTOpPHBIE TOJSI W TIOJA

HaIlpaBJICHUH.

2. |Cinmmerpun CummeTpun OOBIKHOBEHHBIX muddepennmanpHbIX ([IpoBepka
z[mbcbepenvunanmmx ypaBHeHHH. OIHOPOJAHBIE ypaBHEHHS M HMX CHMMETPHH.|IOMAIIHETO
YPapHEHHH KBasnoHOpoHEIE YpaBHEHHS M UX CHMMETPHUH. 3aJaHUs, OPOC

3. |Paspemenne . Curma-pazaytue. Dopmynsl paspemeHus. YpasHenus, He|llpoBepka
ocobernocTel pa3peméHHble  OTHOCHTENBHO NPON3BOAHBIX. KOHTakTHas|IOMAlIHEro

IUTOCKOCTh. PerynspHble TOUKN M JUCKPIMUHAHTHAS KpUBast. |3aJaHusl,
KOHTpPOJIbHAS
pabora

4. |lIpomssonnast mo Anrebpa romomopdusmoB. Kommyratop. Ilpomssognas Jlu(IIposepka
HarpasICHIIo GYHKIMM 1O  HAmpaBNEHWIO  BEKTOPHOTO  OJA.|JIOMAIIHETO
BEKTOPHOTO TTOJIS N

JuddepernuanpHbIi orepaTop TIEPBOTO HOPSIKA. [3aJJaHUsI, CAMOCTOSI-

IMpousBomnas Jlu BekTopHOro moiysi. BekTopHble MO, [TenbHAs pabora
I'pynmma  cummerpuii.  OpHomapameTpuyeckas — Ipymma
npeoOpazoBanuid. IlepBbiii WHTErpan. 3akOH COXpaHEHUS
SHEpPrun

5. |Xaoc IMHaMHUYECKHUX Iloroxn u kackaapl. @yHKUMA MOCHeNOBaHUS, HajacTpoiika|llpoBepka
cHeTeM Hax muddeomopdmsmom. ['pyOrie cucTEMBI, YCTOWYHBOCTD. |JOMAIITHETO
[omkoBa Cwmeitna. T'mnepOommdeckmii  muddeoMopdusM (3agaHms1, CAMOCTOS-
AHocoBa Ha JaBYMepHOM Tope. OMera-ycTOHYHBOCTB,| TelIbHAS paboTa

arTpakTopbl. budypkanus. budypkamms poxneHus nuKia.

Budypxanus ynBoeHus UKIIA.

2.3.4 [IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB) KypCOBbIE paOOTHI HE
MPEAYCMOTPEHBI.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEJIbHOI PadoThI
o0y4yaommxcs M0 AMCHUILIAHE (MOLYJII0)

[Tepeuenp yueOHO-METOIMUECKOTO OOECTICUEHHS AUCIIUIUTNHEI 110
Ne Bung CPC BBITOJIHEHHUIO CAMOCTOSATEIEHONW PabOTHI

1 |IIpopabotka ydeGHOTO Metoandyeckue yKa3aHHS 10 BBIMOJHEHHIO CAMOCTOSTENBHONH paboOTHI
(TeopeTnyeckoro) Marepuaina|o0yJaronxcs. Y TBEpKAeHbI Ha 3acenannu CoBeTa dakyibTeTa MaTeMATUKH U
komritbtoTepHbIx Hayk PT'BOY BO «Ky6I'Y». [Ipotokon Ne 9 ot 15 mas 2025
r.

2 |BebimosHeHHE TOMAITHUX Meroaudyeckue yKkazaHHMs 1O BBINOJHEHHIO CaMOCTOSATENbHOW PabOTHI
3aaHui (penieHue 3agaq)  |oOyuaromuxcs. Y TBepkaeHb! Ha 3aceqannu CoBera (akyinbTeTa MaTEMATHKU U
komnboTepHEIX HayK DIBOY BO «Kyo6I'V». [Ipotokor Ne 9 ot 15 mas 2025
r.

3 |IloaroroBka K TEeKyLmieMmy Mertonuueckne yKazaHHs 110 BBIITOJHEHHIO CaMOCTOSITEIBHOH paboThI
KOHTPOJIIO oOyuatormuxcsi. YTBepskieHbl Ha 3acenannn CoBera (haKyabTeTa MaTeMaTHKH U
komibioTepHbIX Hayk @T'BOY BO «Ky6I'V». Ilporokon Ne 9 or 15 mas 2025
I.

4 |BrimonHeHue 1abopaTopHbIX (MeToaudeckne yKa3aHus 10 BHIITOIHEHHIO JJAOOPAaTOPHBIX padoT.

pabot YTBepxneHs! Ha 3aceqannu CoBeTa (axynbTeTa MaTEMAaTHKU U
komnbioTepHBIX Hayk @TBOY BO «Ky6I'V». IIporokon Ne 9 ot 15 mas 2025
T.

4 |IIpomexyTouHas aTTecTanus |MeToqudecKie yKa3aH!s MO BBIIIOJIHEHHIO CAMOCTOATENEHOW PaboThI

(3auér) obyuaromuxcs. YTBepxkIeHbl Ha 3aceqannu CoBeTa GakynbTeTa MaTEMATHKH U
komibtoTepHbIx Hayk ®I'BOY BO «KyoI'V». ITporokon Ne 9 ot 15 mas 2025
T.




Y4eOHO-METOANYECKHUE MaTepuaibl JJIs CaMOCTOSATEIBLHON paboThl O00YyYaloOmUXCs W3
qKcila MHBAJINWJIOB U JIUL] C OTPaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJallTUPOBAHHBIX K OTPAaHUYEHUSAM UX 37J0POBbs U BOCHPUATHS HH(DOPMAIIU:

JUist 1 ¢ HApYIICHUSIMH 3PEHHSL:

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

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

JUst iun ¢ HapyLIeHUsIMU CllyXa:

— B mieyaTHo opme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBINA TNepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

3. OOpa3zoBaTe/ibHbI€ TEXHOJIOTHH, IPUMeHsieMble MPU 0CBOCHUU U CUUIJIMHBI (MOTYJI51)

[Ipu u3yyeHUH NaHHOTO Kypca MCIONb3YIOTCS TPAAULIMOHHBIE JEKIUU U JJaOOpaToOpHbIe
3aHATHUA.

Lenp mabGopaTOPHBIX 3aHATHN — HAYYUTH CTYIEHTA IMPUMEHSTD ITOJIYYeHHBIC HA JEKIHIX
TEOPETUYECKHE 3HAHMS K PEUICHUIO M MCCIEI0BAaHUI0 KOHKPETHBIX 3a1ad. B kaxaoMm cemectpe
IMPOBOAATCA KOHTPOJIbHBIC pa6OTI)I AJI IPOBCPKU YCBOCHUA MaT€puraia CTyACHTaAMU.

Jljis Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMU 3J0POBbsSI IIPEIyCMOTPEHA OpraHu3alus
KOHCYJIBTAIIMI C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHoYHbIe CpeICcTBA IS TeKYIIero KOHTPOJS YyCIeBAeMOCTH U MPOMEKYTOUYHOM
aTTecTAlMN

V4yebHas AeATENBbHOCTh MPOXOJUT B COOTBETCTBMM C Ipa)MKoM ydeOHOro Iporecca.
[Tporiecc camocTOATENBbHOW pPabOThl KOHTPOJUPYETCS BO BpeMs ayAUTOPHBIX 3aHATHH U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIUH.

OneHOYHBIMU CPEACTBAMH JUCLUIUIMHBI SIBJISIOTCA CPEACTBA TEKYLIETO KOHTPOJISA
(KOJUIOKBUYMBI, YCTHBIE OIIPOCHL.), a TakXke Ha Ja0OpaTOPHBIX 3aHATHUSAX — KOHTPOJIbHBIE
paloThl, MpoBepKa IOMAIIHMX 33/JaHUI) W TPOMEXYTOUHasl arTecTanus (3adeT, JK3aMeH).
VY CTHBIN 0MpOC 10 TEOPETUYECKOMY MaTepuaity IpOBOAUTCS Ha J1aOOPATOPHBIX 3aHATHUSX.

CTpyKTypa OLICHOYHBIX CPEACTB JAJIsl TEKYIIe W MPOMEKYTOYHOM aTTeCTANMH

HanmeHoBaHME OLIEHOYHOTO
Ne Koxa n naumenosanue
Pe3ynbraTel 00ydeHus CpeAcTBa
n/ WHIUKaTOpa —
(B cooTBercTBUM C 11. 1.4) Texymumi IIpomexyToun
| (B cooTBeTCTBHH C 1I. 1.4)
KOHTPOJIb asi aTTecTalus
3HaTh TreOMETpHYecKHe  MOHATHSA | Bompockr s Bomnpoc Ha
OIIK-1 CnocobeH HaxoauTh, | Teopun JIY, TMOHATUS TpyHmsl | yCTHOTO ONpoca 3agére 1-13
¢opmyaupoBath u pemiaTb npeoOpa3oBaHuii, 1o teme «"pynmsl
aKTyaJbHbIe H 3HAYHMBbIE muddeomopduzmos, noroka. 3HaThH | qupdeomopduzm
npoodJemMbl nericteue auddeomopdusmMoB  Ha | OB, pazpenieHue
pynapamenranbHoM BEKTOPHbIE oJIs u noJst | 0cOOEHHOCTEN»,
MaTeMaTHKH U MEXaHUKH HaIpaBIICHUH. KOHTPOJIbHAsS
1 OIIK-1.1. 3naet akTyanpHble U | [IpuMeHATH paccmaTpuBaeMble | paboTa 1mo Teme
3HAYUMBbIE IPOOIIEMbI METOBI npu nokazarenbeTBe | «['eomerpus
(byHIaMEeHTaIbHOM pasNMUHBIX TEOpEeM M pemeHu, | aupdepeHnnanLH
MaTeMaTuKu OTHOCSIIMXCS K 3TOMY  KpYTY | BIX ypaBHEHHN»
OIIK-1.2. OcymecTBasieT npoOem.
BBIOOP METOJIOB PEIICHHS Ymers HaXOJUTh CUMMETpHHU
3a7a4 hyHAaMEHTAILHOM muddepeHManbHBIX ypaBHEHHH U C
MaTeMaTuKu nx MIOMOIIBIO pemars
JuddepeHnraIbHbIe YPaBHEHHUS.




YMerb  paspematb  OCOOCHHOCTH
HEKOTOPBIX nuddepeHmanbHbIX
YpaBHEHHUH.
IIK-1 Crocoben 3Hath anreOpamyeckuii TOAXon K | Bompocsr mus Bomnpoc Ha
(dhopMyIHPOBATh U PeIaTh teopun  JIY: moHATHE anreOphl | YCTHOTO Ompoca 3auére 13-19
aKTyaJIbHbIE ¥ 3HAUNMBbIE romoMop}pu3MoB, npou3BoAHBIX JIu, | mo Teme
3a71a4u (yHIaMEHTaJIbHON 1 OJTHOTIAPAMETPHYECKUX «Andpepenunans
MIPUKIAIHON MaTeMaTUKH npeoOpa3oBaHMiA. HbIE OIIEPATOPHI,
[K-1.1. 3maer  ocHoBHBIE | [IpuMeHATH paccMaTpuBaEMble | IPOU3BOIHBIE
MOHATHUS, WOCH W METOIBI | METOMBI npu nokazarenbeTBe | JInmy,
(byHIaMEHTaTbHBIX pa3IMIHBIX TEOpPEeM ¥ PEHICHHH, | CaMOCTOSTECIbHAS
MaTeMaTHYeCKNX TUCHHIUIMH | OTHOCSAIIUXCA K OTOMYy Kpyry | paborta paboTta mo
JUTS perIeHns: 0a30BBIX 3a1a4 mpobeM. TemMe
IIK-1.2. VYwmeer mnepenaBate | Biagerp HaBoikamu  moctpoenus | «[IpomsBomHbie
pe3yNbTaThI MPOBEJICHHBIX | aJreOpbl JIn, HaxoxjeHus | JIu, rpynmsl
TEOPETHYECKUX M NPHUKIAJHBIX | TPOM3BOAHBIX JIM, TeHepaTopoB | MpeoOpa3oBaHUI»
HCCIIEeJOBAaHUI B BUJIE | Tpynmbsl HpeoOpa3oBaHMi, IEPBBIX
KOHKPETHBIX MIPEAMETHBIX | WMHTETpajoB; HABBIKAMU ITPUMEHEHHS
peKOMeHJauuii B TEpMUHAX | NOJYYECHHBIX 3HAaHUH B JpPYrux
MIPEeIMETHOM 00IacTH 00JIacTAX.

IIK-1.3. CamocTosATeIbHO |
KOPPEKTHO permaer
CTaHJapTHBIE 3a7a4n
($byHIaMeHTaIEHOU u

MPUKJIaTHON MaTEMaTUKU
TIK-1.4. NMmeeT HaBBIKK
pelIeHns MaTeMaTHUeCKUX
3a/1a4, COOTBETCTBYIOIINX
KBaJTU(PUKAIIMY, BOSHUKAOIIHX
P IPOBEICHUN HAYYHBIX U
MIPUKIIATHBIX HCCIIEOBaHUI

TIK-1 Cnocoben
(hopMyIHpOBaTh U peIaTh
aKTyaJbHbIC U 3HAYNMBIE
3a1a9d PyHAAMEHTAIBHON 1
MIPUKIIATHOW MaTeMaTHKH
TIK-1.1. 3HaeT  OCHOBHEBIE
[OHATHS, HIEU U METOJBI
(byH/IaMEeHTaIbHBIX
MAaTeEMaTHYECKUX  JHUCLMILIAH
JUTSL pelieHns 6a30BbIX 3a7a4
I[K-1.2. VYmeer mnepenaBaTh
Ppe3yIbTATHI MIPOBEACHHBIX
TEOPETHUYCCKUX W TPUKIATHBIX
HCCIIEJOBAHMMI B BUJIE
KOHKPETHBIX TIPEIMETHBIX
pEeKOMEHAAaui B TEepPMHHAX
MIPEeIMETHOH 00IacTH

TIK-1.4. Nmeer HaBBIKK
peIIeHHs MAaTEMaTHYECKUX
3a/1a4, COOTBETCTBYIOIINX
KBaJTU(HKAIIMN, BOSHUKAOIIMX
[IPY IPOBEICHUH HAYIHBIX U
MTPHUKJIAJIHBIX UCCIICIOBAHUI

3HaeT OCHOBHbIE TIOHATHS Xaoca
JUHAMHYECKAX  CHCTEM.  3HaeT
MOHSATHUS TIOTOKA, Kackaja, rpyoocTH,
OMera-yCTOMYMBOCTH, OupypKanuu.
3HaeT, Kak CTPOATCS  IIOJKOBA
Cwmeiina, TUNepOoInIeCKui
nudheomophuzm AHocoOBa,
(hyHKIMA OCIIEeIOBAHUS.
IIpumensaTs paccMaTpUBaeMble
METO/IbI npu JI0Ka3aTeIbCTBE
pPa3IUYHBIX TEOpPEeM M PELICHHH,
OTHOCSIIMXCS K  3TOMY  Kpyry
mpooeM.

Brnaners HaBBIKAMHM HCIIOJIH30BAHMS

CHMBOJIMTYECKOH JMHAMHUKH,
MOCTPOCHHUS GbyHKIH
TIOCJIC/IOBAHMUSL.

Bonpocs! ans
YCTHOTO OIIpoca
o TeMe «Xaoc
JMHAMHYECKUX
CHCTEM,
nabopaTopHEIE
paboTsI

Bomnpoc Ha
3auére 20-27




TunoBbie KOHTPOJIbHbIE 32JaHUS U1 HHbIE MaTepUAJIbl, He00X0ANMBIe /IJI OLlEHKH
3HAHMi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapPAKTEPU3YIOIIHX ITANbI
¢GopMupoBaHusi KOMIIETEeHIMI B Mpollecce 0CBOCHUS 00pa30BaTeILHOI MPOrPaMMbl

Bonpocwt k ycmuomy onpocy (no meme «I pynnut ougpgpeomopghuszmos, pazpeuwienue
ocobenHocmelil»)

1. OcHoBHBIC TOHATHS TEOPUH OOBIKHOBEHHBIX TU(PepeHIINATbHBIX YPABHEHUH.
['eomeTpust 0OBIKHOBEHHBIX TU(PepeHINATbHBIX YPaBHEHUH. SIBHOE HHTETpHpPOBAHNE.
[leicTBre IrpyIIIbl HA MHOKECTBE

IIpsiMble pOU3BEACHUS.

OpHomapameTpuyecKie rpymnibl npeodpazoBanuil. OiHOIApaMETPUUYECKUE TPYIIIBI
g peomoppu3MoB.

BexTopHoe mosne ¢pa3oBoil CKOPOCTH.

HeiictBue nudppeomophru3MoB Ha BEKTOPHBIE OIS U OIS HAIPABJICHUH.
CuMmeTpun 0ObIKHOBEHHBIX UG GEpeHIIMATbHBIX YPaBHEHUH.

OpnHOpOHBIE ypAaBHEHUS U X CUMMETPUHU.

10 KBa3noHOpOAHbIE YPABHEHUSI U UX CHMMETPHH.

11. Pa3pemienrie ocOOEHHOCTEN: CUTMa-pa3ayTHUe.

12. Pa3pemienne ocoOEHHOCTEH: TUCKPUMUHAHTHAS KpUBasi.

akrown

© N

Bonpocwi k ycmuomy onpocy (no meme «/[lugppepenyuanvrvie onepamoput, npouseoomnvie
Juy)

13. Anre6pa roMmoMop(hU3MOB.

14. TlpousBonHas JIu GpyHKIMM 110 HANIPABICHNUIO BEKTOPHOTO 0J1si. CBOMCTBA.

15. Iuddepenunanbhbie onepaTopsl HEPBOTO MOPSIKA.

16. Anrebpanueckas uaTeprperanus qupdeoMopdhru3MoB U peodpa3oBaHUH.

17. Anre6panyeckoe onpeaeraeHe BEKTOPHOIO MO0Jisl, CAMMETPHH.

18. OgHomapameTpuyeckas TpyIina MpeoOdpa3oBaHuil U €€ TeHepaTop.

19. TlpousBomHas JIn 0AHOTO BEKTOPHOTO IOJISI BAOJb APYroro. 3aKOH COXPaHEHUS SHEPTHH.

Bonpocwl k ycmuomy onpocy (no meme «Xaoc OunHamuiecKux cucmem»)
20. IToToxu 1 Kackamebl.

21. dynkius nocnenoBanus. Hancrpoiika Hag nuddeomophuzmom.

22. I'pyObie cuctemMbl. Y CTOWYHBOCTD.

23. ITogxosa CmMmeiina.

24. T'unepOonuueckuit tuppeomoppuzM AHOCOBA Ha TBYMEPHOM TOpE.

25. Omera-nipesiebHbIE MHOXKECTBA, HEOTy X 1atole MHOXecTBa, OMera-yCcTOH4YHUBOCTb,
aTTPaKTOPBHI.

26. ITonarue Oudypkanuu. bupypkanus poxxaeHus UKIIA.

27. budypkanus yIBoeHuUs IUKIIA.

Konmponvnan paooma
Bapuanm 1.



Konrpoasnaa pabora Nel

1. Haiiawre obpas noas nanpasienui -y% noy aeficrsues npeobpasosanis PASOBEOI0 HOTOKA CHUTEMb]

8y —ux,
y=z+y.

i.

[

Haiiru obpas sexropa (1,0). npuaokennoro s rouxe (0,7) nog geficrsues npeobpasosanns 3a spens
t =1 rasoBoro HOTOKA CHCTEMbL

T = Cos1.
=1

d. Haiawre KOOPAHHATBL, B KOTOPBIX P A AR TCH HeEpPeMOHiBIC B VPABHCHHE, peniyre cro

ydr + (2z — 10y*)dy = 0.

Lo Hadiapre ofmmil usrerpan o A KpHAHBAR THY IO KPUBVIO audpepenmaisnoro v pasi e
'} "3
y=xy —(v)".
1. ”]]lJHl’]]JJIl’. CHIPE e el JTH Y RS H Hoee ll]]l’llﬁ]]'rl B |:Jll’lJ,|JllJ]]lL LHoe JJ'rl['Ij-I'/ElLl’Jllll". CHLHUR LAY AT L Y=
HECKY Y PVIHILITY ,Lll[]][]]l’ll_‘.lllj](]]ll AOE Hea [LIOUCRKOUTH, ll'rll"l, LHTE COFrBETCTEY HOLeE BEK TOPHOE HHUe o ero
IpackTopHH

gf{;r‘. Ll'} _ {.Tf?ﬂf. g;ebt),

Bapuanm 2.
| Hait e . . . 5 a [5) . . o . i . [
. AN HTE OO VP HalllPra BT eHHH ya-i—:ra HOJL ARHETBHEA L PeoopsoEaH i []]rl OB IOFLo e CHEre-
Allhl
T =,
y=r—y.

2. Haitru oOpas sexropa (1, 2), upuaosennoro s rouxe (2,0) nog aeficrsuen upecDpasoBans 58 5pess
t =1 Pasosoro noToKa CHCTEMD

T=1.
7=1.

3. Haitawnre KOUDPUIHHALBL, B ROTOPBIX Psie iyl Ced HepesMennbe B Y PaBHeHaE, pelinine ero

dy vy 5

— +==—xy
dr =

L Hafigure obuwmil unrerpai o QueKpHAHHAH THYIO KPUBYIO dudddie pennpaibioro v pasnenm s

y=xz(y)* + (v)™

5. Hposeprre, oupeaender am yasannoe npeodpazosanne (nepenoc saons upasoit ar+by = 0) oanonapa-
merpuaeckyio cpyiny audicbeomopdnamos na wiorkoe e, Hallnre CoorBEICTEVIONIEE BEKTOPHOE 1001
HOErD TPARKTOPHE

g{l'::l'_. LI'} = {.1'+ bf,y‘ - ﬂf_],

3a4eTHO-IK3aMEHALMOHHbIC MaTepHaJibl s INPOMEKYTOYHOH aTTecTalHH
(3Kk3ameH/3a4eT)
[TpumepHBIil TEpedeHb BOMPOCOB K 3aUETY.
OcCHOBHBIE TIOHATHS TEOPUH OOBIKHOBEHHBIX U HEpEeHIINATBHBIX YPaBHEHHUH.
I'eometpust 0ObIKHOBEHHBIX U (epeHIInaNBHBIX YpaBHEHHH. SIBHOE HHTETpUPOBaHHE.
JleficTBrE IpyIIIBEI HA MHOKECTBE
[Ipsimble mpon3BeneHUs.

HowbdE



5. OpHomapaMeTpudecKue rpymibl mpeodpazoBanuii. OqHOMapaMeTPUIECKUE TPYIIIHI
g peomMopu3MoB.

6. BekropHoe mose (ha30Boi CKOPOCTH.

7. [etictBue nuddeomopdru3mMoB Ha BEKTOPHBIE TIOJIS ¥ MOJISI HAITPABJICHUH.

8. CummMmeTpuu 0OBIKHOBEHHBIX U (HEepeHIHATBHBIX YPaBHEHHH.

9. OnHOpPOAHBIE YPABHEHHS U UX CHMMETPHH.

10. KBa3noaHOPOHBIC YPAaBHEHUS K UX CHMMETPHH.

11. Pa3pemieHre 0oCOOEHHOCTEH: CUTMa-pa3ayTHe.

12. Pa3pemienne 0ocOOEHHOCTEH: JUCKPUMHUHAHTHAS KPUBAsI.

13. Anre6pa roMmoMop(hU3MOB.

14. TlpousBoHas JIu GpyHKIMH 110 HANIPABICHUIO BEKTOPHOTO 1oJ1si. CBOMCTBA.

15. ludpdepennumanbHbie onepaTopsl MEPBOTo MOPSAKA.

16. Anrebpanueckas naTepnperanus auddeomopduzMoB u mpeoOpazoOBaHUA.

17. AnreGpandeckoe onpeesieHue BEKTOPHOTO TOJIsl, CHMMETPHH.

18. OnHomapameTpuueckas rpyIrma npeoopa3oBaHuil u e€ reHeparop.

19. IlpousBoaHas JIu 0HOTO BEKTOPHOTO IOJISI BAOJb APYroro. 3aKOH COXPaHEHUS SHEPTHUH.

20. IToToku 1 Kackamebl.

21. ®dynkus nocnenoBanus. Hancrpoiika Hag nuddeomopduzmom.

22. I'pyOble cuctembl. Y CTOHYMBOCTD.

23. ITogxoBa Cwmeiina.

24. T'unepOonuyeckuii nuddeomopdrsm AHOCOBa Ha ABYMEPHOM TOpE.

25. Omera-nipeiebHbIC MHOXKECTBA, HEOTy X Iarolue MHOXecTBa, OMera-yCcTOH4YuBOCTbD,
aTTPaKTOPEI.

26. INonsarue Oudypkanyuu. budypkanus poxxaeHus UK.

27. budypkanus yIBOeHUS IHUKIIA.

Kpurtepun oneHuBanus pe3y/ibTaToB 00y4eHHUs

Kpurepnn onieHuBaHus 10 3a4eTy:
«3aUTEHO»: CTYAEHT PEryJisipHO MOCelall 3aHATHS; BBINOJHSI JOMAllHUEe paloThl; BIajJeeT
TEOPETUUYECKUMH 3HAHUSAMH 110 JaHHOMY pa3felly; 3HAaeT METOJbl PEIICHHS HHTErpalbHbIX
YPaBHEHMH C pPa3IUYHBIMU THUIIAMHU sJep, JONYyCKaeT HE3HAYUTEIbHbIE OIIMOKM B XOje
pelIeHus 3a1ay4; CTYJEHT yMEET IPaBHJIbHO OOBACHATh M3YyYEHHBIH MaTepua, WLIOCTPUPYS
€ro COOTBETCTBYIOIIMMH MNpPHUMEPaMH; Hamucal KOHTPOJbHbIE PabOThl Ha MOJOXKHUTEIbHbIE
OLICHKU;

«HE 3a4YTEHOY»: CTYJEHT mpomycTui 6onee 60 % 3aHATHIA, HE BBITOJHSI JOMAaIIHUE PAOOTHI,
MaTepuai He YCBOGH WJIM yCBOEH YaCTHYHO, CTYIEHT 3aTpyIHSETCS MPUBECTH MPHUMEPHI IpU
U3JIOKEHUU WM3YUYEHHOTO Marepualia, HMMEET JIOBOJHHO OTrPAaHUYCHHBIM O0bEM 3HAHHU
MPOrpaMMHOTO MaTepuaia, Hamucadl KOHTPOJbHbIE pPa0OThl Ha HEYAOBICTBOPUTEIbHBIC
OLCHKU.

OrneHouyHbIe CpeACTBA JUIsl WHBAIWAOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— TpU HEOOXOJUMOCTH HWHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBS TIPEIOCTABIISETCS JIOMOJHUTEIIEHOE BPEMS JUIS ITOJATOTOBKH OTBETA HA dK3aMEHE;

— MPU MPOBEICHUU MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHHUS HHBAIUOB U JIUIL C
OIrpaHUYC€HHBIMH BO3MOXXHOCTAMU 3J0POBBA MPEAYCMATPUBACTCA HCIIOJIB30BAHHUE TCXHUUYCCKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX MHIUBUAYATHHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsi 00Y4aIOIIUXCS C OTPAaHMYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
W UWHBAJWAOB TIpOLIEypa OILICEHWBAHUSA pE3YNbTaTOB OOyYeHHUs M0 AUCIMILIUHE MOXKET
MIPOBOJIMTHCS B HECKOJIBKO JTAIIOB.



[Ipouenypa oneHuBaHusi pe3yiabTaToB OOYy4YE€HHS WHBAJIUAOB U JIUIl C OTPaHUYCHHBIMU

BO3MOXHOCTSIMH 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) IpeaycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

Jlist 11 ¢ HapyIEeHUSIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOI' 0 TOKYMEHTA.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATENIBHOTO arapaTa:

— B mieyaTHo opme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA

oOyJaronuxcs.

=
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5. llepeyeHb y4eOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil

5.1. YueOHas amTeparypa
B.U. Apuaonba. O6sIkHOBeHHBIE qU(depeHianbabie ypaBHeHus. Mocksa, MIITHMO, 2018.
B.U. Apnonba. ['eomerpuueckue MeTOAbl B TEOPUHM OOBIKHOBEHHBIX AH(QepeHInanbHbIX
ypaBHeHuii. M., MITHMO, 1999
I0.E. I'muknux. Havyama xaoTudeckoit nuHaMuku. YdeOHoe nocooue. Boponex, BI'Y, 2012
AM. Bunorpanos, 1U.C. Kpacunbmuk. CUMMeTpUM U 3aKOHBbl COXPaHEHUS YPaBHEHUI
MateMatnuyeckor pu3uku. MockBa, @akTopuan, 1997.
TuxonoB A. H., Bacunsesa A. b., CeemiaukoB A. I'. Jluddepennmanbapie ypasHeHus. M.,
2005. https://e.lanbook.com/book/48171
Onwcronsi JI. 3. Iuddepenunansable ypaBHEHUs U BapualnoHHoe ucuncienue, M.:2006.
Hemunosud b. I1. Jlekiuu nmo Mmatemarudeckoit Teopun ycroituuBoctu. CII0. «Jlanby», 2008.
www.e.lanbook.com/view/book/123

I[J'ISI OCBOCHUA JUCHUIIIIMHBI MHBAJIMAAMU U JIMIaMHU C OTrPpaHUYCHHBIMHA BO3MOKHOCTIAMU

3I0pOBbS MMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B JJEKTPOHHO-OMONIMOTEUHBIX CHCTEMax
«/lanvy u « bubaUOKTYOY.

5.3. UuTepHeT-pecypchl, B TOM 4YHCJI€e COBpPeMEHHbIe TPOodecCHOHAIbHbIE 0a3bl
AAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI
DJ1eKTPOHHO-0ubIn0TeuHbIe cucTeMbl (IBC):
1. DBC «JIAHb» https://e.lanbook.com

Pecypcol cBoOOAHOTO f0CTYyNA:

1. ®enepanbusbiii nopran "Poccuiickoe oopazoBanue" http://www.edu.ru/

2. Undopmanmonnas cucrema "EnnHoe 0oKHO 10ocTyna K 00pa3oBaTebHbIM pecypcam”
http://window.edu.ru/;

3. MunucTepcTBO HAyKH U BhICIIero oOpa3oBanus Poccuiickoit deneparyu
https://www.minobrnauki.gov.ru/

4. Kparkuii cipaBoyHHK 1o Matematuke - http://matembook.chat.ru/

5. Maremaruueckuii moprai - http://www.allmath.com/

CoOcTBeHHBIE JJICKTPOHHBIC 00pa3oBaTe/ibHbIe 1 HH(popManuoHHbie pecypesl Kyol'y:
1. Cpena MoaynbHOTO AuHaAMuUYeckoro ooyuenus http://moodle.kubsu.ru



https://e.lanbook.com/book/48171
http://www.e.lanbook.com/view/book/123
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2. ba3za y4eOHBIX JIaHOB, y4eOHO-METOIUYECKUX KOMILIEKCOB, IMyOJIMKAITUN U
koHpepenmmii http://mschool.kubsu.ru/

6 Meroanueckue yKa3aHus 1JIs1 00y4alOMIMXCs 10 OCBOEHHUIO TN CIUTIIHHBI

Ilo Kypcy npenycMOTpEHO NpPOBEACHUE JIEKIMOHHBIX 3aHATUN, Ha KOTOPBIX JaeTcs
OCHOBHOM CHCTEMAaTH3MPOBAaHHBIM Marepuaj, J1a0OpaTOPHBIX 3aHATHHM, B XOA€ KOTOPBIX
CTYACHTAaMH MPHOOPETAIOTCS M 3aKPEIUIIOTCS OCHOBHBIE TPAKTUYECKH HABBIKU PEIICHUS
pa3IMYHbIX 33jay, B TOM YHCJIE C IPUMEHEHUEM M0JIyYE€HHBIX TEOPETUYECKUX 3HAHUH.

BaxnelmuM 53TanmoM Kypca SBISETCS CaMOCTOATENbHas paboTa MO JUCIHILIMHE.
CamocrosTenbHas paboTa CTYIEHTOB SBISETCS HEOThEMJIEMOM YacThiO Ipoliecca MOArOTOBKH.
[Tox camocrosiTeTbHON pabOTON MOHUMAETCS YacTh Y4eOHOH MiaHupyeMou paboThl, KOTOpas
BBINOJIHACTCS 110 33aJaHUI0 U IPU METOJMYECKOM PYKOBOJCTBE IpenojaBarens, HO 0e3 ero
HENOCPEACTBEHHOIO y4acTHUs.

CamocrostenbHas paboTa HampaBlieHa Ha  YCBOGHME CHCTEMbl HAy4yHbIX U
npoeCCHOHATBHBIX 3HAHWK, (OPMHUPOBAHMS YMEHUH W HABBIKOB, MPHOOPETEHHE OIbITA
camMoCTOsiTeNIbHOW  TBOpueckod gesrenbHocTH. CPC  momoraer (opMupoBaTh KyJIbTYpy
MBILUIEHUS] CTYIEHTOB, PACIIUPATH IO3HABATENbHYIO J1€ATEIbHOCTb.

Bunpl camoctosiTensHON paboThI IO KypCy:

@) no yenam: NOArOTOBKA K JIEKIUAM, K IPAKTUUYECKUM 3aHITHUIM, K KOHTPOJIBHOU padore,
K KOJIJIOKBUYMY.

0) no xapakmepy padomvl: W3Y4YECHUE JIUTEPATypbl, KOHCIIEKTa JIEKLUH; IOUCK
JAUTEpaTyppl B OUOJIMOTEKE; KOHCIIEKTUPOBAHHE PEKOMEHIYeMOH Uil CaMOCTOSTEIbHOTO
U3ydeHUS HAyYHOM JINTEpaTyphl; pEIIeHHE 3ajad, TecTOB;, paboTa ¢ OOydYalolUMH WU
KOHTPOJHMPYIOLUMHU [TPOrpaMMaMHU.

Temaruueckoe MIaHUPOBAHUE CAMOCTOSITEILHON pabOThl CTYIEHTOB

HaumenoBanue
Ne /ot Copeprxanue paszena Bun paGotsl
paszena
1 IMpeobpazoBanus | [eiictBue nuddeomopduzma Ha Gpa3oBbiit [Touck HeoOxo MO
U TPYIIIBI norox. Mogens Jlorku-Bonbreppa, MasTHUK. uHdopmanuu (CM. CIHCOK
peoOpa3oBaHUi muTepatypsl). Perenue 3anad.
2 Cummerpun ITouck cummeTpuii A APYTUX TUIIOB [Touck HeoOxo MO
muddepeHnnany | ypaBHEHU undopmanuu. Mzyuenue
HBIX YpaBHEHHH JEKIIMOHHOTO MaTepuana.
Koncnekruposanue.
3 Paspemenue HccrnenoBanus MasTHHKA C TPEHHEM [ToBTOpEHUE NEKIIMOHHOTO
ocoOeHHOCTeH MaTepuala 1 MaTepuana
yueOHuKoB. [Toaroroska k
KOHTPOJILHOH paboTe
4 [IpousBonHas no HaxosxzaeHnue nepBbIX HHTErpajioB. 3aKOH TTouck HEOOXOAUMOI
HaTpaBICHUIO COXpPaHEHHUS YHEPTUH. undopmanuu. [ToaroToska k
BEKTOPHOT'O TIOJIS KOHTPOJBHOI pabote
5 Xaoc Budypkaius yaBoeHus 1TUKIa M3yuenue J1eKIIMOHHOTO
JTMHAMHYECKUX MaTepHajia 1 Matepuaia
CUCTEM y4eOHUKOB.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl 0OJbIIOE 3HAUEHHWE HMEET WHIUBUIyalbHass ydeOHas paOoTa (KOHCYJIbTAallMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

I/IH)II/IBI/IHyaJ'H)HI)Ie KOHCYJIbTalUM 110 MTOPEAMCTY ABJIAKOTCA Ba’XHBIM (i)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUEHHS U YCTaHOBJIEHUIO BOCIMTATEILHOTO KOHTAKTa
MCXKAYy MNOperoaaBaTcjiecM M O6y‘-IaIOHH/IMC$I HHBAJIUJIOM HWJIMA JIMOOM C OI'PpaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSI.

7. MaTrepuaibHO-TEXHU4YECKOe o0ecneyeHne no JUCHUIInHe (MOAYJII0)

HanmeHnoBanue CIICIIHAJIBHBIX | OCHaH_IeHHOCTI) CIICuaJIbHbBIX l HepequL JIMIICH3MOHHOTI'O



http://mschool.kubsu.ru/

MMOMEILEHUI

MOMEILEHUI

MpOorpaMMHOTO obecrneueHus

VYueOHble ayIUTOpUU JUIst
MPOBEICHUS 3aHATHH JIEKIHOHHOTO
THIA

Mebenb: yaeOHas MeOeib
TexHUYECKUE CPECTBA O0YICHUSL:
9KpaH, IPOEKTOP, KOMIBIOTED

IIporpammsl amnst
JIEMOHCTpAIUX U CO3AaHUSA
npesentanuii (Miktex, Microsoft
Office, Open BSD, Videopad)

YueOHbIe ayIUTOpUU it | Mebenb: yueOHas meOeb
MPOBEJCHUS TPYIIIOBBIX n | TexHuyeckue cpeacTra oOydeHuUs:
MHJIVBHIYAJIBHBIX ~KOHCYNbTauui, | Jlocka, Mes, MapKepbl

TEKYIIEro KOHTPOJIS "

IIPOMEXYTOUYHOH aTTeCTalui

YueOHbIE ayIUTOPUHN it | Mebenb: yaeOHas meOennb

mpoBeneHus TabopaTOpPHBIX PadoT.
JlabopaTtopus. ..

TexHn4ecKue CpeAcTBa O0YICHUS:
Jocka, Men, MapKepsl

Hns

CaMOCTOSTEIILHONU

paboTel  oOydwaromuxcs

MPEAYCMOTPEHBl  MTOMELIEHUS,

YKOMILIEKTOBAHHBIE CHEIMATM3UPOBAHHON MeOeblo, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOJKIIOUCHUs K ceTu «HTepHeT» U 00ecredeHreM JO0CTyIa B AJICKTPOHHYIO
nH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

HaunmeHoBanue noMemieHui Jajis
CaMOCTOSITENILHOM paboTHI
00yUaromuxcs

OCHaIIEeHHOCTh MOMEIICHUHN ISt
CaMOCTOSTENIbHON paboThHI
00yJaroIuXCs

[lepeueHb TMIIEH3MOHHOTO
MIPOrPaMMHOT0 00eCTIeUeHus

ITomenieHne nas caMOCTOATENBHON
paboThI 00yJaromIuXcsl (IUTAITHHBII
3an Hayunoit 6ubnmorekn)

MebGenb: yuyeOHast MmeOenb
KoMmmnekr  cnenuanuzupoBaHHON
MeOemH: KOMITBIOTEPHBIC CTOJBI
ObopynoBanue: KOMIBIOTEepHAS
TEXHHKa C TOAKIIOYCHHEM K
HHPOPMALMOHHO-
KOMMYHHUKAIIHOHHOH
«HTepHET» M OCTYIIOM B
QNIEKTPOHHYIO  MH(OPMAIOHHO-
00pazoBaTeNbHYIO cpeny
oOpa3oBaTeNpHOH  OpraHM3aluy,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopyznoBaHue, oOecreunBaroIee
JOCTYII K  CeTH  HHTEPHET
(mpoBogHOE COCITMHECHUE u
OecrpoBOTHOE  COCIUHECHHE  I10
texnosorur Wi-Fi)

CCTH

TTomerienue st caMOCTOSTEILHOM
paboThI oOydarommxcs (ay. )

Mebenb: yaeOHas MeOeib
KoMmmektr  cnenuanuzupoBaHHON
MebeH: KOMITbIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAsI
TEXHHMKa C MOAKIIOYEHHEM K
HHPOPMALMOHHO-
KOMMYHHMKAlMOHHOM
«IHTepHeT» M OCTYIIOM B
9JEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny
o0pa3oBaTeNbHOM  OpraHU3aluy,
Be0-KaMepbl, KOMMYHHKAIIHOHHOE
o0opynoBaHue, oOecreyrBaroiee
JOCTYm K  CEeTH  HHTEpHET
(poBomHOE COCIMHEHUE u
OecrpoBOJIHOE  COEIMHEHUE  TI0
texaonoruu Wi-Fi)

CCTH




