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1. Heanb u 3a1a4m 0CBOCHH S JUCHUIIIMHBI (MOTYJIA)

O6mas npoOiemMa UCCIIeOBaHMs TPYMIOBBIX CBOMCTB AU(QEepeHInanbHbIX ypaBHEHUI
OblTa TMOCTaBJEHA W H3y4Y€Ha €Ie BO BTOPOM MOJIOBUHE IMO3AMPOILIOT0 BEKa HOPBEKCKUM
matematukoM Codycom Jlu. B nanbHelimem 5TOT pa3fen MaTeMaTHKH OKas3alics MeHee
BOCTPEOOBAHHBIM B IpOIIecce OOIIero pa3BUTHS Teopuu nuddepeHIInaIbHbIX YpaBHEHUNH. DTO
MOXKET OBbITh OOBSICHEHO clefyromuM oOpa3zoMm. [Ipexxae Bcero okasbpIBaeTcs, 4YTO
“npousBonbHas’” cucrema YUII He gomyckaer HUKaKOW TPUBHAILHOM TpyMNIbl. 3ajada xKe
OTBICKaHMSI HeTpuBUaNbHOW Tpynmbl it OJlY  okas3piBaeTcsi paBHOCWIBHOM — 3ajaye
MHTETPUPOBAHMS caMOi cuctembl. W HakoHel, BCS TEOpHS TIPYIIOBBIX CBOMCTB
nuddepeHIaNIbHBIX ypaBHeHUH [[Y sBIsSeTCSs JOKaIBHOW TEOpHUEH, Majao TMPUTOIHON s
UCCJICIOBAHUS KOHKPETHBIX TMPHUKIAIHBIX 33Jad C MPOU3BOJIBHBIMU JIOMIOJIHUTEIIbHBIMU
YCIIOBHSIMH.

BmecTe ¢ Tem uMmeercs LeNbIl psii BOMPOCOB, B KOTOPBIX 3Ta TEOPHUS OKa3bIBACTCS
IUIOJOTBOPHON. B mpukiagHeix 0071acTsaX, Kak MPaBUIO, HMEIOT [0 C YypaBHEHHUSIMHU
KOHKPETHOT'O BHJA, JOIYCKAIOUIUMU HETPUBHAIBbHYIO Tpynmy. TakoBbl, HallpuMep, ypaBHEHUS
TUAPOJUHAMUKH, TEOPUH YIPYTOCTH U IUIACTUYHOCTH, MAarHUTHOW TMAPOAMHAMUKH U JIpPyrue
ypaBHEHHS MaTeMaTudeckoi (u3uku. TpyqHOCTh MCCIEIOBAHUS 3a1ad Ui TaKUX YpaBHEHUUN
COCTOHMT B MX HEJIMHEHHOCTU U OOJBIIOM KOJIMYECTBE MepeMeHHbIX. [103ToMy HM3ydeHre OCHOB
TEOPUU TPYIIIOBBIX CBOWCTB JJIsi HWCCICAOBAHUS KOHKPETHBIX CHUCTeM IuddepeHnaIbHbIX
YpaBHEHUU MPEJICTaBISIETCS BaKHBIM (DAKTOPOM B MOATOTOBKE MaTEMAaTHKOB.

B cBsi3um ¢ 3THM, OCHOBHOW II€JIbI0 OCBOCHHS JUCIUIUIMHBI SIBJISETCS MPUOOpETeHUe
3HAaHUW M YMEHHMH MO HCCIICOBAHHUIO T'PYIIOBBIX CBOMCTB nuddepeHInaNbHbIX ypaBHEHU;
Pa3BUTHIO CIOCOOHOCTEH K CaMOCTOSTEILHOMY HCIIOJIb30BAaHUIO MPUOOPETCHHBIX 3HAHUN B
CBOEH MpodeccuoHaNbHON 1eATebHOCTH U (POPMUPOBAHUIO COOTBETCTBYIOMIMX KOMIIETEHIIUH.

3agaun JUCLUATLIINHEL:

- YCBOEHHUE CTYICHTaMH OCHOBHOT'O TEOPETHUECKOr0 MaTepuala Kypca;

- BBIpa0OTKa MIPOYHOTO HABHIKA 110 PEIICHUIO COOTBETCTBYIOIINX YPaBHEHUH;

- TpuoOpeTeHHe CTYICHTaMU 3HAHUN, MO3BOJIAIOIIMX MPUMEHSATh WX B PA3THYHBIX
Hay4YHBIX OTPaCIIsIX.

2. Mecto aucunminnsl B ctpykrype OIIOII BO

Hucuumnuza «'pynnoBsle cBoicTBa AU (depeHIMATbHBIX YPaBHEHUN)» BXOJUT YacTb,
bopmMHpyeMyI0 y4acTHUKaMH 00pa3oBaTeIbHbIX OTHOIEHUH bioka 1 «/{uciuniauasl (MOyIn)»
no nporpamme cnenuanutera 01.05.01 dynnamenranbHble MaTemaTika U Mexanuka (Ilpoduis:
«DyHaMEHTalIbHAsl MaTEMaTHKaY).

[Ipuctymass Kk W3y4YEHHUIO JA@HHOW JUCIMIUIMHBI OOYYaIOIIUMCS JOJDKEH OCBOHUTH
CIENYIOIINE JUCLUTIIINHBIL:

- Maremartnueckuii aHanu3

- MuddepenunanbHble ypaBHEHUS

- OyHKIIMOHAIBHBIN aHAIN3

- YpaBHEHUS C YaCTHBIMU IIPOU3BOAHBIMU

B pe3ynbTare ocBOEHUS JaHHOW AWCUUIUIMHBI, TOJy4YE€HHbIE 3HAHUS OyIyT HEOOXOAMMBI
KaK MPEIIIECTBYIOIINE MPU M3YYEHUU AMCLMILUIMH MAarucTepCKOW NMpOorpaMMbl «YpaBHEHHUS B
YaCTHBIX ITPOU3BOIHBIX».



3. TpeOoBaHuA K pe3yJIbTATAM OCBOCHUS JUCHUNIMHBI (MOLYJIs1)

IIponiecc u3ydyeHus AUCUUILIMHBI HApaBjieH Ha (OPMHUPOBAHUE IEMEHTOB CIIEAYIOIIUX
komrereHmit B coorBerctBuu ¢ ®I'OC BO 3++ u OIIOII BO no manHomy HampaBiI€HHUIO
IIOATOTOBKH:

IIpogeccnonanbubie komnerennun cnenuajgbHocTn (IIKC):

IIKC-1 - YMeHue SICHO M MOHSTHO NPEACTaBIATh MaTeMaTHUECKUE 3HAHUS C y4ETOM
YPOBHSI Ay IUTOPHH.

Hnoukamopul komnemeHnyuu:

IIKC-1.1 Criocoben o0pabaTpiBaTh, aHAIM3UPOBATh U OCYIIECTBIISTH COOp MH(MOPMAITUN
110 3aJJaHHOM TEMaTHUKE.

IIKC-1.2 Cnocoben dopmyaupoBaTh MaTeMaTHYECKHE 3HAHUS C YYETOM YPOBHsI
CITyILLIATENEH.

B pe3ynbraTe 0cBOCHUS AUCHUIUIMHBI O0yYatOIIUICS TOJIKEH:

3HATh OCHOBHOM TEOpPETHMYECKH MaTepuall Kypca, TO3BOJSIONINN HCCIeN0BaTh
HEJIMHEWHbIE YPaBHEHUS B YACTHBIX IPOU3BOJIHBIX.

YMeTb IPUMEHATH MOJyYeHHBIE TCOPETUUECKHUE 3HAHUSI Ha TTPAKTHKE.

Bnapers cneuuanbHbIMM METOJAMU MCCJENOBAaHUS, OCHOBAHHBIMM Ha TIPYNIOBBIX
cBoiicTBax AuddepeHInaibHbIX YPaBHECHHH.

Pa3BuTBH CIOCOOHOCTH K HAYYHO-HCCIIEIOBATEIBCKOM IEATEIIEHOCTH.

4. Conep:kaHue U CTPYKTYpPa IMCUMILINHBI (MOIYJIs1)

4.1. Conepxanue TMCUMILINHBI (MOLYJIs1)

Kon xonTpo-
- HaumenoBanme
Ne HaumenoBanmne JMpyeMoit
Coaep:xanue pasgeia OLICHOYHOI0
n/n pasaena/TeMbl KOMIIeTeHIIUM
cpeacTBa

(WM ee yacTH)
1 2 3 4 5

I'pynnet, donyckaemvie | Jlokansnas rpynmna Jiu. Tpu ITKC-1 I3, KP, K, T
oughpepenyuanvroimu | OCHOBHBIC TOPeMbI JIH.

ypasHenusmu MHBapuaHTel U MHBAPU-
AHTHBIC MHOTOOOPAa3HsI.

Onpenensroiye
ypaBHEHUs. 3a1a4a
IPYIIOBOM KJIaCCH-
¢uxamm. Anredps! Jln
OIIEpPaTOpOB.

2 | Ocnognvle epynnol Cucrembl ypaBHEHUI ITKC-1 I3, KP, K, T

cucmem ypasHeHui MEpBOTO NOpAAKA.
YpaBHEHUsI BTOPOTO U

BBICIIUX NOPsAAKOB. [TomHbIe
cucTeMsbl. JInnernoe
ypaBHEHHUE BTOPOTO
TIOPSIIKA C ABYMS
HE3aBHUCUMBIMH
TIePEeMEHHBIMH.

3 | Uneapuanmmuuie MHBapuaHThl IPYIIIIbI ITKC-1 I3, KP, K, T

pewieHus peoOpa3oBaHuil.
MuBapuaHTHBIE pellieHrs
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YpaBHEHHI.

Krnaccugukanus
MHBAapPUAHTHBIX PEIICHHH.
4 Yacmuunasn Panr u nedexr I[IKC-1 I3, KP,K, T
UHBAPUAHIMHOCMb MHOFOO6paBI/Iﬂ. YactnaHO

HWHBApPHUAHTHBIC PCIICHMS.
KpaTHLIe BOJIHEI.

5 | Aupgepenyuanvuoie ABTOHOMHBIE CHCTEMBEIL. ITKC-1 I3,KP, K, T
UHBAPUAHMNBI I'pynnoBoe paccnoenue.
CnenpaibHble 3aJa4d U
[IPHIOKEHHSL.

B rpade S5 mnpuBomarcs 1uiaHupyemble (OPMBI TEKYIIETO KOHTPOJS: 3allHuTa
nabopatopHoii pabotel (JIP), Bemomnenue kypcooro mpoekta (KII), KoHTpoapHOW paboThI
(KP), pacuerno-rpaduueckoro 3amanus (PI'3), nomammuero 3amxanus (/13) Hanmcanue pedepara
(P), acce (), komnoksuyM (K), pyoexusiit konTposs (PK), TectupoBanue (T) u 1.1.

4.2. CTpyKTypa JUCHUILIMHBI (MOAYJIS)

OO01ast TpyA0E€MKOCTh IUCHUIUIMHBI COCTaBIsIeT 6 3a4eTHbIX eauHul] (216 yacoB).

TpynoemkocTs, 4acoB
Bua padorsl

9 cemecTp Bcero

OO0mas Tpy10eMKOCTh (B Yacax) 216 216
KounrakTHas pa6ora (B yacax): 72 72
Jexyuu (JI) 36 36
Ipaxmuyeckue 3anamus (113) 36 36
CamocrosiTeibHas padora (B yacax), B TOM 4mcie

144 144
KOHTaKTHasi padora:
Camocmosmenvhoe uzyuenue pazoenos 117 117
[ToaroToBKa M MPOXO0XKAECHUE IPOMEKYTOUHON aTTECTALUN 27 27
By npoMe:xyTO4HOI aTTeCTALMHA IK3aMeH JK3aMeH

4.3. JIeKIIHOHHBIE 3AHATUSA

Ne i/ Tema

1 I'pynnol, donyckaemvie ougppepenyuanrvuvimu ypasnenuamu. ILleww u 3adauu usyuenus
membl - 03HAKOMHUTS C JIOKILHOU rpymmoi JIu, 3a1adelt rpynioBoit Kiaccupukaiym.

2 OcHognule epynnel cucmem ypaguenuu. Lleav u 3a0auu usyuenus memvl - W3y4uTh CUCTEMBI
ypaBHeHI/Iﬁ IEPBOIro IMnopsaaKa, YpaBHCHUS BTOPOIO W BBICIIHX IOPAAKOB, IIOJIHBIC CHUCTEMBI,
JINHEHHOE YPaBHCHHUE BTOPOI'O MOpsaAKa C IByM HE3aBUCUMbIMHA IICPEMCHHBIMU.

3 Hneapuanmnwvie pewsenus. Lenv u 3a0auu uzyyenus memvl — U3y4UTh UHBAPHAHTHI TPYIIIHI
npeo6pa303aHI/1ﬁ, WHBApPHUAHTHBIC PCHICHUSA ypaBHeHHfI, KJ'IaCCI/I(l)I/IKaI_II/IH HWHBAPUAHTHBIX
peleHui.

4 Yacmuunasn uneapuanmuocms. Llenv u 3a0auu uzyuenus memvl — O3HAKOMUTh C PAHTOM H

nedexroM MHOrooOpasus. M3ydnTh YacTHYHO HHBApHUAHTHBIE PEIICHNS, KpaTHBIE BOJTHEI.
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Ne i/

O X[ I N | B W

—
)

Ne i/

Jugepenyuanvrvie unsapuanmol. Lev u 3a0auu uzyuenus memvi — O3HAKOMHUTE C
AaBTOHOMHBIMH CUCTCMAaMU. I/ICCJ'ICI[OBB.TL T'PYIIIOBOE paCCIOCHHUE, CICHUAJIBHBIC 3a1a49U U
IIPUIIOKCHU.

4.4. IlpakTHyeckue 3aHATUHSA

Tema

Jloxanbnas rpynmna Jlu. Tpu ocHoBHBIE Teopembl JIu. IHBapuaHThl U HUHBAPUAHTHbBIC
MHOT000pa3usi.

Omnpenensironiyie ypaBHeHU. 3a/1a4a rpynnoBoi knaccudukanuu. Anredpst JIun
OIepaTopoB

CucreMbl ypaBHEHHH NIEPBOrO NMOPsAIKA

VYpaBHEeHMs BTOPOTrO U BbICIINX NOPsiAKOB. [1oyiHbIE cucTeMBI
JluneiiHoe ypaBHEHHE BTOPOIO MOPSAIKA C ABYMSI HE3aBUCUMbIMH IIEPEMEHHBIMU
WHuBapuaHThl TpyIIbl IpeoOpa3oBaHui

VHBapraHTHBIE PELICHUs YPABHEHUI

Knaccugukarus ”HBapHaHTHBIX PEIICHHUIA

Panr u nedexr MuorooOpasus

YacTUyHO MHBAPUAHTHBIE PEIICHUS

Kparnasie BOJIHBI

ABTOHOMHBIE CHUCTEMBI

I'pynmoBoe paccinoenue

CH@III/IaJ'II)HI)IC 3ala4i U IPUIIOKCHHUA.

4.5. CamocTosiTeIbHOE H3YUYeHHE PA3/1eJI0B U CUUIIIMHBI
Bonpockl, BBIHOCHMBIE HA CAMOCTOSAITEIbHOE U3yYEeHH e
[elicTBre n npeAcTaBIeHUE TPYIIIIBI
VYcnoBue ”HBApUAHTHOCTH
CtpykTypa oCHOBHO# anreops! JIn
[TonmxkeHue pa3sMEepHOCTH YpPaBHEHUS
YHUBEpCATBHBIA NHBAPUAHT I'PYIIIIBI
WNunyuupoBanHas anredpa JIu
BonHoBbIE ypaBHEHMS
Pemenue tumna Oeryieii BOJTHbBI

beckoneunsie rpymisl JIn



10 NuBapuanTHbie pemenus 3aaaun Komm

5. OueHo4yHbIe MaTePUAJIbI VISl TEKYIEr0 U Py0e:KHOT0 KOHTPOJIA YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTecTalluu

KoneunpiMu pe3yiibTaTaM OCBOCHUA mporpaMmabl JUCHUITIINHBI SABJIIFOTCA
copMHpOBaHHBIC KOTHUTUBHBIC IECKPHUIITOPBI «3HATH», «YMEThY, «BJIAJICTh», PACHHCAHHbIC 10
OTACJIBbHBIM KOMIICTCHIIUAM. (DOpMI/IpOBaHI/Ie 9TUX ACCKPUIITOPOB MPOUCXOAUT B TCUCHUC BCCTO
ceMecTpa I10 3TalaM B paMKax Pa3IMYHOrO BHA 3aHATHI M CAMOCTOSITEIILHOM pabOTHI.

B xone n3ydeHus IMCHUIUIMHBI IPEIyCMaTPUBAIOTCS TEKYILUUN, PYyOEKHBII KOHTPOJIb U
IPOMEKYTOUHAS aTTECTALUS.

5.1. Oyenounvie mamepuansvt 011 mexKyuezo KoHmpoaa. 1leny Tekymero KOHTPOJIS —
OLICHKa PE3yJbTaTOB PabdOThI B CEMECTPE M 00ECIeUeHHE CBOCBPEMEHHOM 00paTHOIl CBsI3H, IS
KOPPEKIMH OOydYeHHsI, aKTUBU3ALMH CaMOCTOSTEIbHON paboThl oOywaromerocs. OObBEKTOM
TEKYILETO0 KOHTPOJISi SIBJISIFOTCS KOHKPETH3WPOBAaHHBIC pe3ysbTaThl 00ydeHus (ydeOHbIC
JIOCTYKCHHMS ) TIO TUCITUTIIINHE.

Texywuii KOHmMpOAbL YCIIEBAEMOCTH OOECIICUMBACT OICHUBAHUE XOAAa OCBOCHUS

JUCIUTUINHBL «['pyTmoBble CBOMCTBA MU(GEpEeHIINATBLHBIX YPaBHEHUI» U BKIIFOUAST: OTBETHI HA
TEOPETUYECKHE BOIIPOCHl HA IPAKTUYECKOM 3aHATHUH, PEUIEHHE MPaKTUYECKUX 3aJad u
BBINIOJIHEHHE 33/IaHUM Ha MPAKTUYECKOM 3aHATHH. OLleHKa KauecTBa MOATOTOBKA HA OCHOBAaHUU
BBIMIOJTHEHHBIX 3aJlaHUi BeIeTCs MperojaBareieM (C OOCYXICHHEM pPe3yJabTaToB), Oailibl
HAYUCIISIFOTCA B 3aBUCUMOCTH OT CJIOKHOCTH 3a/1aHMUS.
5.1.1 .Bonpocwt no memam oucyunaunwt «I pynnoevie ceoiicmea oughgpepenyuanvrvix
ypaeuenuil» (konmpoaupyemasn komnemenyusn INKC-1)

VYCeTHBIN onpoc SBJISIETCSl OJTHUM U3 OCHOBHBIX CIOCOOOB yuéTa 3HAHUW 00Yy4aromerocs
no aucuuinHe «['pynmnoBele cBoiicTBa aAuddepeHnranbHbIX ypaBHEeHUI». Pa3BEpHYThI OTBET
CTYJEHTa JOJKEH MPEACTABIATH CO00M CBSI3HOE, JTOTMYECKH IOCIIEI0BATEIbHOE COOOIIEHNE Ha
3a/IaHHYIO TEMY, IIOKa3bIBaTh €r0 YMEHHE MPUMEHSTh ONPEACICHHUS.

VYcTHBIE ONPOCH MPOBOAATCS BO BpPEMsl NMPAKTHUYECKUX 3aHATHH, a TaKXKe B KaueCTBE
JIOTIOJTHUTEIBHOTO MCIBITAaHUSl MPU HEJOCTATOYHOCTHU PE3YyJIbTATOB TECTUPOBAHUS U PELICHUS
3aa4. Bompockl orpoca He JOKHBI BBIXOJUTH 32 PAMKH, OOBSIBICHHOM 7Sl JAHHOTO 3aHATHUS
TE€Mbl. YCTHBIE OIPOCHI HEOOXOJUMO CTPOUTH TaK, YTOObI BOBJIE€Yb B TeMy OOCYXKIEHUs
MaKCHMaJbHOE KOJIMYECTBO OOydalolIUMXcsi B TpyMlIne, MpPOBOAWUTh TMapaied ¢ Yyxe
MPOWICHHBIM YYEOHBIM MaTEPHAIIOM JTaHHOW JUCIMIUIMHBI, HaXOIWUTh yJIadyHbIEe MPUMEPHI U3
COBPEMEHHOM JIeHCTBUTENBHOCTH, YTO YBEINUNUBAET 3 (HEKTUBHOCTh YCBOEHUS MaTepHUaa.

OcHOBHbBIE BONPOCHI JJIi YCTHOTO OIpOca JOBOJAATCA JO CBEJIEHUS CTYIEHTOB Ha
IPEIbIAYIEM INPAaKTUYECKOM 3aHATUHU. lIpu oneHke onmpocoB aHaln3y MOAJIEKHUT TOYHOCTh
(OpMYITHPOBOK, CBSI3HOCTh M3JI0KEHUS MaTepuaa, 000CHOBAaHHOCTh CYKICHHH.

Bonpocwel no memam oucyunnunwt «I pynnoguie ceoiicmea oughghepenyuansnuvix ypasneHuiny
(konmponupyeman komnemenyusallKC-1):
Tema 1. I'pynnol, donyckaemvie ougghepeHyuanbHbiMu ypasHeHUsIMU.
1. JIokansHas rpynna JIu. Tpu ocHOBHBIE TEOpEeMBI JIn.
2. luBapuaHThl M HHBapUAHTHbIE MHOTOOOPA3HU4L.
3. Onpenensronye ypaBHeHUs. 3a/1a4a rpynnoBoi KiacCu(UKalnm.
4. Anrebps! JIu onepatopos.



Tema 2. OcHosuble epynnvl cucmem YpasHeHull.

1. CucteMsl ypaBHEHUI N1EPBOTO MOPAIKA.

2. YpaBHEHHUsI BTOPOTO U BBICHIUX MOPSIKOB.

3. IlonHbIE CUCTEMBI.

4. JIuneiiHOe ypaBHEHHE BTOPOI'O MOPsAKA C IByMsl HE3aBUCUMbIMU [IEPEMEHHBIMU.

Tema 3. neapuanmuvie peuieHus.

1. luBapuaHThI TPyIIbl MpeoOpa3oBaHU.

2. lHBapuaHTHBIE pELICHUS YPAaBHEHUI.

3. Kitaccudukanust HHBapHaHTHBIX PEIICHUI.

Tema 4. Yacmuunas uneapuanmuocme.
1. Panr u gedext MHOrOOOpa3us.

2. YacTUYHO MHBAapUAHTHBIEC PEUICHUS.
3. KpatHbie BOJIHBI.

Tema 5. Jupgpepenyuanvhvie unsapuanmeol.
1. ABTOHOMHBIE CICTEMBI.

2. I'pynnoBoe pacciioeHue.

3. CneuunanbHble 33/1a44 U IPUIIOKEHUS.

Kpumepuu ghopmupoeanun oyenok (oyenuganus) ycmmnozo onpoca.

B pesynbTare ycTHOro ompoca 3HaHUS, O0YYaroLIerocs OLEHWBAIOTCS MO CIETYyOLIeH
HIKaJe:

4 6anna, cTaBUTCA, €CIIU 00yJaOLIUICS:

1) mnonHO wW3naraeT M3y4YEHHBIM MaTepuan, JaéT MpaBUIbHOE OIpeJesIeHHOe
SKOHOMHUYCCKHUX ITOHSITHIH;

2) oOHapyXuBaeT TOHUMaHWE MaTepHalia, MOXET OOOCHOBATh CBOM CYXKJICHHS,
NPUMEHUTDH 3HaHMS Ha MPAKTHUKE, IPUBECTH HEOOXOJUMbIE MPUMEPHI HE TOJBKO M0 yYEOHHKY,
HO U CaMOCTOSITEJIbHO COCTaBJICHHBIE;

3) wu3naraer MaTepual IOCIEA0BaTeIbHO W MPAaBUIBHO C TOYKH 3PEHUS HOPM
JUTEPATYPHOTO SA3BIKA.

3 6anna, craBuTCs, €ciaM OOy4aroIIMHCs Ma€T OTBET, YAOBJIECTBOPSIOUIMA TeM ke
TpeGoBaHUAM, YTO U s Oania «1», Ho nomyckaeT 1-2 omrOKH, KOTOPbIE caM K€ UCTIPaBIIseT, U
1-2 Herouéra B OCIEI0BATENBHOCTH U SI3BIKOBOM O(DOPMIIEHUH U3JIaraeMoro.

2-1 6ann, craButcs, eciu oOydaronuiicss oOHapyKUBAeT 3HAHUE U TOHUMaHHE OCHOBHBIX
MTOJIOKEHUH TaHHOH TeMBI, HO:

1) uznaraer maTepuai HEMOJHO U JIOMMYCKAaeT HETOYHOCTHU B ONPEEIEHUH MOHATHUH;

2) He yMeeT JOCTaTOYHO TIIyOOKO M JOKa3aTeJbHO OOOCHOBaTb CBOU CYXICHHS U
IIPUBECTH CBOU IPUMEPBHI;

3) wuznmaraer Marepuan HEMOCJeNOBAaTeIbHO U JONMYCKaeT OHIMOKH B SI3BIKOBOM
0o(popMIICHUHN U3]1araeMoro.

0 6annoe, craBuTCs, €Clii OOydYAIOIIMICS OOHApY)KMBAET HE3HAHHE OOJIbIIEH YacTh
COOTBETCTBYIOLIETO pa3zesia U3y4aeMoro MaTepuaa, JoIyckaeT OlMOKH B (POPMYIHPOBKE.



bamnel MOryr craBUTbCA HE TOJIBKO 3a CIMHOBPEMEHHBIM OTBET, HO U 3a
paccpelOTOUYCHHBI BO BPEMEHH, T.€. 34 CYMMY OTBETOB, JAaHHBIX CTYACHTOM Ha NPOTSHKCHUHU
3aHATUS.

5.1.2. Ouenounvie mamepuanvt 011 CAMOCHOAMENbHOU padomsl oOyuarue2oca (Munogvle
3adayu) (konmponupyemasn komnemenuyuallKC-1)

[lepedyeHp TUMOBBIX 3a/1a4 JUIsI CAMOCTOSITENILHON PaboThl CPOPMUPOBAH B COOTBETCTBUU C
TEMAaTUKOHN MPaKTHUECKUX 3aHATUH 1o nuctuiuinae «[ pymmnoBsie cBoicTBa MuddepeHIuaTbHbIX
YpaBHEHUI.

Tema 1. I'pynnei, Oonyckaemvle OughghepeHyuanbHbiMu ypasHeHuaMu.

1. TIlpoBeputh, 00pa3ylOT JHM yKa3aHHBIE CEMEWUCTBa MPeoOpa3OBaHUN  JIOKATBHYIO
oJHOIapaMeTpuueckyro rpymny Jlu G,. Halitm 3aKkOH yMHOXKEHHUS M BBECTHM KAHOHMYECKHU
napameTp (€ciu 3aKOH YMHOXKEHHUSI He KAHOHUYECKHUH ):

a) [lepenoc: X=x+ al; x, ;c, A€ R", A -3ananHbli BEKTOp, a € R.
0) Pacrsoxenue: X =ax (ogHOpOIHOE); X = a*x',i=1,.,n (HeogHOpoaHOE). 31€ech
X, )_c, 1ER", 1 -3anaHubId BeKTOp, a > 0.
2. Haiiti mpeoOpazoBanust rpymiisl G, 3aJaHHOM OIIEpaToOpoM:
a) (x+y)0, +(y—x)0,; 0) x26x+xy8y;
B) (1+x2)ax +xy0,; r) x28x + yzay )
3. BeIMOMHUTE 3aMeHY MePEMEHHBIX
x=rcosf, y=rsinf, u=Ucos@—-Vsin@, u=Usind+V cosl

B i epeHnanbHbIX oneparopax:

a) x0, +y0, +ud, +vo,; 0) y0, —x0, +v0, —ud,.
4. HaiiTn “HBapuaHTHI OJTHOTIAPAMETPUUECKOM rpymisl JIu 3a1aHHOM orepaTopoM
a) y0,+x0,; 0) (1+x2)8x+xy8y +20,;

5. IIpoBepuTh MHBAPUAHTHOCTb MHOr0OOpa3uss M OTHOCHTENBHO MpeoOpa3oBaHus G, 3alaHHOU
orneparopoM X | 3amucaTh MHOTOOOpasue M B MHBapHaHTaxX JAOIYCKAEMOTO OlepaTopa:

a) O=(+x2)0,+(yz-x0,+(1+z)d., M - OJIHOMNOJOCTHBIA  THIEpPOOIOHUN
Xy =72 =1;

0) X=y(0,+0,), M -npsmas y=0.

Memoouueckue pekomenoayuu no peuleruro 3a0ay
[Ipu BbIOTHEHUI 3aaHUll HEOOXOJMMO BHUMATEIBHO O3HAKOMHUTBCS C KOHTEHTOM IO

COOTBETCTBYIOLIIEMY  BOMpocy TeMbl  «['pymnmbl, Jomyckaemble  AudQepeHnnanbHbIMU
ypaBHeHUAMU». OCHOBHasi Lelb BbIpaOOTaTh HABBIKM HCCIENOBAHUS TPYII, TOIYCKaeMbIX
muddepeHIMaTbHBIMA YPaBHEHUSAMU.

Tema 2. OcHosnble epynnvl cucmem ypagHeHull.
1. BeraucauTh nepBoe U BTOPOE MPOJIOJIKEHUE OIEPaTOPOB:

a) X :xzﬁx +xuo,, Z :Rz(t,x)xR(u); 0)
X =410, —ud,, Z=R(t,x)xR(u).



2. TlokazaTh, 4TO ypaBHEHME HEIMHEHHOMN TErIonpoBOAHOCTH u, —u'u =0 [omyckaeT aaredpy
Jlu L, oneparopos X, =0,, X, =0_, X, =210, +x0,, X, =40, —ud,, X5 =x’0, + xud, .
3. IlokazaTh, 4TO ypaBHEHHUsI OJHOMEPHOM ra30BOM TUHAMUKHU JJIS TOJIUTPOITHOTO Ta3a
u, +uu +p'p =0,

p, +pu, +up =0,

p, +mpu, +up, =0
nomyckatot anredpy Jln L, oneparopos X, =0,, X, =0, X, =10, +x0,, X, =10, +u0,, .

2
B cyqae y =3 anre6pa Jln paciumpsierca X, =170, +1x0, +(x—tu)o, —tpd , —3tp0 .
4. BpraucnuTh rpyninsl npeodpazoBanuii, fonyckaemsix OJ1Y Broporo mopsjaka:
-2 -1,

a) Y=y y' =) 6) y" =exp(—y").
5. Haiitu rpynny npeoOpa3oBaHHid, TOMYCKa€MbIX OJHOMEPHBIMH YPAaBHEHUSMU MEJIKOW BOJIbI
(g =const)

u, +uu_+gh =0, h +hu +uh =0.
6. Haiitu npeoOpa3oBaHusi pPaCTsHKEHUsI, JOIYCKAEMbIC YPaBHEHHUEM IIOTPAHUYHOIO CJIOS Ha
noiy0ecKkoHeuHO! miacTuHe (3a1a4a brnasuyca)

VW =~V Vy =VWyys
w(x0) =y, (x0)=0, y, >U (y—>x).
3nech v U U - IOCTOSIHHBIE.

7. Jloka3aTb, 4TO MOJENb JBYMEPHBIX HM309HTPONMYECKUX JBM)KEHUH IIOJMTPOIHOIO ras3a ¢
noKasaTesieM aauadarsl = 2, onucbiBaeMasi cucteMoil AuddepeHnnaibHbIX YpaBHEHUIH

u, +uu, +vu, +2cc, =0,
v, +uv, +vv +2c, =0,
¢, tuc, +ve, + 27 c(u, + v,)=0
JIOITyCKaeT MPOEKTHBIH OrnepaTop
O =10, +tx0  + ty0, —tcd, +(x—tu)o, +(y—tv)0,.
8. Ilokazarp, 4TO ypaBHEHUs BpaIAIOIEHCS MEIKOM BO/IbI ( g, f = const )
u, +uu, +vu, — fv+gh, =0,
v, +uv, +vv + fu+gh =0,
h, +(uh), +(vh), =0
momyckarot oneparopel X, =0,, X, =0, X;=0,, X, =—y0, +x0,—v0, +u0,.

Memoouueckue pexomenoayuu no peutenuio 3a0ay
[Tpu BBIIOTHEHWH 33JaHWA HEOOXOJMMO BHUMATEIHHO O3HAKOMHUTHCS C KOHTEHTOM ITO

COOTBETCTBYIOIIEMY BOIPOCY TeMbl «OCHOBHBIE TPYIIBI CHCTEM ypaBHEHUI». OCHOBHas IElb
HCCIIEIOBAaHUE OCHOBHBIX I'PYIIIT CUCTEM YPaBHEHUU.

Tema 3. Uneapuanmuvie peutetus.
1. Beiacauts, oOpasyior jgu omepatopbl X,,.., X, amreOpy Jlu L . Ecnu oOpasyror, HailTh

npeoOpa30BaHusl, KOTOPBIMHU OPOXKIAETCS COOTBETCTBYOIAs rpynna G, :

10



a) X,=0,, X,=0_, X;=t0,+0,, X, =10, +x0,_, X; =x0_+ud, +2ho,;
0) X,=0,, X,=0,, X;=2t0, +x0,, X, =410, —u0
2. Haiitn uHBapuaHThl MHOrOnapaMeTpuueckux rpynn Jlu L, oneparopos X ,..., X, :
a) X,=2t0, +x0_, X, =2x0_+uo,;

0) X,=x0,+y0,+pd,+q0,, X, =y0,—x0,+q0,—po,.

X =x70, +xud,.

u’

) 2
3. IlocTpouTh MpuMep MOTHON CUCTEMBI OTepaTopoB R°, He MopokaaromuX areopy Jlu.
4. Boruucaute paHr u jaedexkt MHorooOpasus M OTHOCUTENBHO Tpymmbl G, MOPOXKIAEMOit

oneparopamu X . [IpoBepuTh, HIMEET JIM MECTO PEeAyKLUsS MHOrooOpasus M . OxapakTepH3oBaTh
o

opOuty MHOTOOOpazus M :

2
u+v y- +uv oY 4 2_ 2 X _
M: 1: :0’ 2:—:0’ M.!// —_+1—0,l// =Uu +V__—O,
a) v X v x> 0) X y
G:Xl :x@x+yay, X2 :uau +vav; G:Xl =xax+yay’X2 =av_

5. IIpoBepHTh, YTO MHOKECTBO BEPXHETPEYTOJIBHBIX MAaTPUI] Pa3MEPHOCTH 71X 11 00pa3yeT alredpy
JIu ¢ xommyraropom [A, B]= AB—BA.

6. IlpoBeputh, YTO MHOXECTBO BEKTOPOB ac R’ obpasyer anrebpy JIu OTHOCHUTENBLHO
kommyTaropa [a,b]=axb. [locrpouts Tabnuiry KoMMyTaTopoB 3Toi anredps! Jlu. Ssnsercsa nmu
OHa MPOCTOM, pa3peIIUMOii?

7. TlokaszaTh, 4TO JTUHEWHOW 3aMeHOM Oa3uca Kaxaas AByMepHas airebpa Jlu mpuBogutcs K
anrebpe Jlu co cremylmUMH KOMMYTAllMOHHBIMH COOTHOILICHUSMH MEXIY Oa3HCHBIMU
sneMeHTamMu X, u X, :

a) [X,,X,]=0 - abenesa; 6) [X,,X,]= X, - He abenena.

8. Ilycte M ,N -wuneanst B L. Iloka3zars, uto M (N -uneans L.

9. Ilyctb M,N - uneansl B L. Ilokazare, uto M + N ={X +Y|X eM,Y e N} - Taxke njueai B
L.

10. Mosket nu anredpa JIn oTHOBpeMEHHO OBbITh TPOCTON U Pa3peIUMONn?

Memoouueckue pekomenoayuu no peuleruro 3a0ay
IIpu BeIMOTHEHUH 3a1aHUN HEOOXOJMMO BHHUMATEIbHO O3HAKOMHUTHCS C KOHTEHTOM IO

COOTBCTCTBYIOLIEMY BOIIPOCY TEMBbI ((I/IHBapI/IaHTHbIe peuIcHus». OcHoBHas Ocjab UCCICOA0OBAHUC
HWHBAapUaHTHBIX peH.IeHPIfI.

Tema 4. Yacmuunas uneapuanmuocme.

1. lokxa3zars, uto J1r00ast nmonanredpa pazpermon anredps Jlu Takxke paspemrma.

2. Jlokazarp, 4To Jro0as pazpemmmast aredpa CoaepKUT HETPUBUATBHBIN a0elieB ueal.
3. SBnsrores mu cnenyrouue anreOpsl JIu paspermmmMbivu?

a) X,=0,, X,=0,, X,=1t0,+0,, X, =10, +x0,, Xy =x0_ +ud,+2ho,;

0) X,=0,, X,=0_, X,=2t0,+x0,, X, =4t0, —ud,, X; =x"0_+xud, .

4. SIBnstoTcst u anreOpsl JIu L(X 1 X5, X 3) )51 L’(YI,YZ,Y3) n30MOpQHBIMU?

X,=0,, X,=210,+x0,+y0,—ud, —vo,, X, =170, + 10, +1y0 , + (x —1u)d, + (y — )0, ,

Yl =az_§aﬁ’
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f f f f

Y, =cos(ft)0, —Ersin(ft)ﬁr —Ecos(ft)ag + E(U sin( ft)— frcos(ft))0, + E(V + fr)sin( ft)0, ,
Y, =sin(f)0, +§rcos(ﬁ)8r —gsin(ﬁ)@g —g(U cos(ft)+ frsin( ft))0, —g(V + fr)cos(ft)0, .

5. Tloctpouth M MO BO3MOXHOCTH IPOUMHTErPUPOBATH WHBAPUAHTHYIO MOJAMOJETb CHCTEMbI
ypaBHeHuii E o momyckaemoii momanreope H:
) E:u +uu, +vu, =0, v, +uv +vv, =0;
a
H ={t0,+0,,10,+0,}.
. 4 _ 0 _
0) E:u,—u'u_=0;, H={2t0, +x0x,2x0_ +ud, }.
6. [lokazarp, 4T0 ypaBHEHUs ABYMEPHOIO JIBIKEHHSI MOJIMTPOHHOTO ra3a ¢ IokaszareneM aauadara
y=2
u, +uu, +vu, +2cc, =0,
v, +uv, +vv +2cc =0,
¢, +uc, +ve, +27c(u, +v,)=0
MMEET UHBAPHUAHTHOE OTHOCUTENBHO roaainredpsl {X,Y, Z}
X=0,+10,+0,, Y=0,-10,-0,,

Z= (t2 +1)§, +(tx+ y)o, +(ry—x)6y — 10, +(x—tu+v)o, +(y —tv—u)d,
pelleHne HYJIeBOTO paHra
tx—a X+ at c
U=-—5—- Y ov= > Y, c=—0
" +1 ait +1i Vi +1
Memoouueckue pexomenoayuu no peutenuio 3a0ay
[Ipu BeIONMHEHWH 3amaHU HEOOXOJMMO BHUMATEIBHO O3HAKOMHUTHCS C KOHTEHTOM IIO

(a,c, = const).

COOTBETCTBYIOIIEMY BOIPOCY TeMbl «HacTuuHass WHBApUAHTHOCTh». OCHOBHAS 11€J1h BHIPA0OTATh
HAaBBIKM HCCIIEOBAaHUS YACTUYHOW WHBAPUAHTHOCTH.

Tema 5. ugppepenyuanvrvie unsapuarmol.
1. Iloka3zare, 4TO ypaBHEHHUS NOAMOJAEIH, ONPENEISAIOLIEN YAaCTUYHO WHBAPUAHTHOE PpEIICHUE
CHUCTEMBI

u, +uu, +vu, +2cc, =0,

v, +uv, +vv, +2cc =0,
-1

¢, +uc, +ve, +2 c(u, +v,)=0

o noxjanredbpe H ={0,,10, + 0, }, uMeroT Bux
_ -1 _
u, +uu +2cc, =0, c,+uc +2 cu, +v,)=0,
v, +uv, +v; =0, v, +uv,, +vv, =0,

rae u =u(t,x), c =c(t,x), v=v,(t,x)y +v,(t, x). YKazaTb panr u A1eeKT 3TOro peleHHUs.

2. BbIACHUTb, BO3MOKHO JIM IOCTPOEHUE YaCTUYHO MHBAPUAHTHBIX PELICHUI ypaBHEHUIH
u, +uu, +vu, +2cc, =0,

v, +uv, +vv, +2cc =0,

-1
¢, +uc, +ve, +2 c(u, +v,)=0

12



10 To1areopam:

a) H={0,,—10, +ud,+v0, +c0_ };

6) H=1{0,,t70, +tx0, +1ty0, —tcO, +(x—tu)o, +(y—1v)0,,2t0, + x0, + y0, —cd, —ud, —vo, }.

3. [locTpouTts ONTUMAaNIBHBIE CUCTEMBI oAaNreOp A anredp Jlu L :

a) L,:X,=0,,X,=0,,X;=x0, +(x+y)0,;

0) L,:X,=0,+0,,X,=0,+0,,X;=y0,—x0,+q0,—po,.

4. TlocTpouTh ONTUMAaJbHBIE CHCTEMbI mojanredp mist anredp Jlu L ucmonb3ys ABYXITAIHBIHN
JITOPUTM:

a) L,:X,=0,,X,=0,,X,=2t0, +x0,,X, =40, —ud,,X, = x"0, +xud, ;

0) L;: X, =0,,X,=0,,X,=10,+0,,X,=10,+0,, X;=y0,—x0,+v0, —ud,,
Xy =x0,+y0,+ud, +vo,.

5. IlpounterpupoBars OJlY METO10M UHTETPUPYIOIIETO MHOKUTEIS:

a) y+y —2x7=0 (X =x0, —yéy);
0) y'—sin(x’ly)z 0 (X =x0, + yﬁy).

6. [IpuMeHUTh METOJ] «BBITIPSMIICHHUSD) IOMYCKaeMOro ornepaTtopa ajis uarerpuposanus OY:
a) (y')2 —y—x"=0 (X =x0, +2y8y);

0) xy'—y+exp(y/x)=0 (X =x°0, +xy8y).

7. Tlokazats, uro O/lY BTOpOro mopsijka JOMYyCKaeT oneparop X U C €ro MOMOIIbIO MOHU3UTH
nopsiiok ypaBHeHus (F — npousBonbHas riagkas GyHKINA):

a) xy":F(x’ly,y') (X :x8X+y8y);

6) y”=(1+(y')2)3/2F(\/x2+y2,y_xy:J (x =10, -10,)

X+ yy

Memoouueckue pekomenoayuu no peulerHuro 3a0ay
ITpu BeIMOMHEHUM 3a7aHUN HEOOXOAMMO BHHUMATEIBHO O3HAKOMHTBHCS C KOHTEHTOM IO

COOTBETCTBYIOLIIEMY Bompocy TeMbl «/luddepennuanbaple UHBapuaHTb». OCHOBHas LENb
uccienoBanue auddepeHnnanbHbIX MHBAPHAHTOB.

Kpumepuu ¢opmuposanus ouenHox no 3a0anuam 0na camocmoamenbHoil paoomol
cmyoenma (munoeuie 3a0auu):

«omauunoy (4 6Oanna) - OOydHaArOIIMICS TIOKazal TAyOOKHWe 3HaHUS MaTepuaia IIo
MOCTaBJICHHBIM BOITPOCAM, TPAMOTHO, JIOTUYHO €TI0 W3JIaraeT, CTPYKTYPHUPOBAT U JICTATH3UPOBAI
uH(popMalnio, wu30eras MPOCTOrO TMOBTOpEHUs HHPOpPMAIMM U3 TEKCTa, HHOpMaIus
npelcTaBieHa B nepepadbotaHHoM Buje. CBOOOJHO HCMONB3yeT HEOOXOIUMbIe (HOPMYIBI MpU
pEIIeHUH 3a]1aY;

«xopowioy (3 6anna) - oOydaroUMiics TBEPAO 3HAET MaTepual, PaMOTHO €ro M3Jjaraer,
HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B Mpoliecce peuieHus 3aaay;

«yoosnemseopumenvroy (2 bania) - 00yJalOMMICSI UMEET 3HAaHUSI OCHOBHOTO MaTepHasia
M0 TIOCTaBJICHHBIM BOIPOCAM, HO HE YCBOWJI €T0 JIeTaJled, JOMYCKAaeT OTACIbHbIC HETOYHOCTH
IIPU PEIICHUH 33]a4;

«HeyodoesemeopumenbHoy (menee 1 6anna) — 00ydarOMUNCs AOMYCKAaeT TPyOble OMUOKHI
B OTBETE Ha MIOCTABJICHHBIE BOMPOCHI ¥ MPHU PEUICHUH 3a/1a4.
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5.2. Ouenounvie mamepuanwt 013 pyoesHcHo20 KOHMPOJiA

Pybeosicnuiii konmpons OCyIIECTBISETCS IO O0Jiee UM MEHEe CaMOCTOATENILHBIM pa3zesiam
— y4eOHBIM MOIYJISIM Kypca M MPOBOJUTCS MO OKOHYAHWM H3Y4YEHHUS MaTepuaia MOIYJs B
3apaHee YCTaHOBJIEHHOE BpeMs. PyOeXHBIH KOHTPOJIb MPOBOIUTCA C IENBIO0 OINpeesICHUs
Ka4yecTBa YCBOSHHs MaTepHajia y4yeOHOro MOJIyns B IeJioM. B TedeHune cemecTpa MpOBOIUTCA
mpu maxKux KOHMPOAbHLIX MEPONPUAMUA RO 2PAPUKY.

B kauectBe QopMm pyOeKHOro KOHTPOJS MOXHO HCIHOJBb30BaTh TECTUPOBAHUE
(MMCbMEHHOE WJIM KOMIIBPIOTEPHOE), NPOBEACHHE KOJUIOKBUYMa WM KOHTPOJBbHBIX paboT.
Brimonnsembie pa®oThl JODKHBI XpaHUThbCA Ha Kadeape B TeUEeHHMH Y4eOHOro roja M IIo
TpeOOBAHUIO TIPEOCTABIATLCS B YIIpaBlIeHHE KOHTPOJS KadecTBa. Ha pyOexHbIe KOHTPOJIBHBIE
MEpOIIPUATHS PEKOMEH]IyeTCsl BBIHOCHTH BECh IPOTrpaMMHBIM MaTepuan (Bce paslielibl) 10
JUCITUTIIAHE.

5.2.1. Ouenounvie mamepuanvt 014 KOHMPOAbHOU padomvl (KOHmMpoaupyemas
komnemenyusa IIKC-1). Konmponvnas paboma — NHUCbMEHHas paboTa HEOONBIIOrO 00beMa,
Mperoaraiomas NpoBepKy 3HAHUW 33JaHHOTO K H3YYEHHIO MaTepuajia U HaBBIKOB €ro
MpakTH4ecKoro mnpumeHeHus. [IpoBoauTcs Tpu pa3za B TEUEHHUE HW3YYCHUS AUCHUILIIMHBI
(cemecTp) B yackl ayauTopHou paboTel. He Menee uem 3a 1 Hemenro 70 KOHTPOIBHOM paboOTHI,
MPENoiaBaTelib JOJKEH OINPEACIUTh CTYJCHTAM HUCXOJHbIC JaHHBIC JJIS MOATOTOBKU: Ha3BaTh
paszenbl (TEeMBI, BOIPOCHI), MO KOTOPHIM OYyIyT KOHTPOJIGHBIC 3aJaHUsl, TCOPETHYCCKHE
WCTOYHUKH (C TOYHBIM YKa3aHHEM Pa3JIelioB, TEM, CTaTEH) JJIsl TOITOTOBKH.

KonTtponbable paboThl MOTYT COCTOSTH U3 OJHOTO WM HECKOJBKUX 33JaHui
MPAKTUYECKOTO cojepkaHusi. [Ipu BBIMONIHEHWHM KOHTPOIBHOM pabOThl TMOIB30BATHCS
KOHCIIEKTaMHU JIEKIUH, y4yeOHHKaMH, 33aJa4yHMKaMH HE pa3peuieHo. JIUTeNbHOCTh pelieHUs
KOHTPOJIbHBIX 33/IaHU# cocTaBisieT He 6osee 90 MUHYT.

Oopa3zubt KOHMPOTILHBIX 3A0AHUIL:
PeiiTuHroBasi KoHTpoJbHas padora Nel
. ,  Xx+a
1. JIns OpOEKTHUBHOM TIpyMmIbl X = ———— HOJYYUTh TPU HE3ABUCHUMBIX JAPYr OT Jpyra
a,x +a,
UHOUHUTE3UMAIBHBIX ~ MpeoOpa3oBaHMs M IMOCTPOUTH  oOllee  MHPUHUTE3UMAIbHOE
npeoOpa3oBaHUE UCXOIHOM TPYIIIbI.
2. Jlns mMpUCOSTMHEHHOW JBYXIMApaMETPHUYECKOW Tpymmbl x' =ax+b ¢ OBYMsl HE3aBUCHMBIMH

df df

WH()UHUTE3UMATILHBIMU  TIPEO0pa30BaHUSIMHU o xd— MOJYYUTh JIMHEUHYIO OJHOPOJIHYIO
X by

rpyImIy.

PeiiTnHroBasi KOHTpOJbHAas padora Ne2
1. IloctpouTh M MO BO3MOXHOCTH IPOMHTEIPUPOBATH HMHBAPUAHTHYIO IOAMOAEIb CHCTEMBI
ypaBHenuii E no nomyckaemoii noganredpe H:
E:ut:uzz_px’ Y;ZTzz_uTx’ pz:T;
i.H =0 +p0,;
ii. H={0,+x0,+ud,+2pd,+270,}.
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2. SIBnsrotes u cnenyromue areopsl JIn pazpemmmbiMu?
X, =0,,X,=0,, X;=y0,—x0,+v0, —ud,, X,=x0,+y0, +ud, +v0,.

3. Bbuucnuth paHr U aegekT MHOrooopasuss M OTHOCUTENBHO Tpymnmnbel G, MOpPOXKAaeMON

oneparopamu X , . [IpoBepHTh, UIMEET JI1 MECTO peayKius MHOrooopasust M . OxapakTepu3oBarh
opOuty MHOTOOOpazus M :
—u+(x+
M:y' =arctg(y/x)—t=0,p° = (x y)? ()g )y =0,
X" +y
G:X,=-y0,+x0,-v0,+ud,, X,=0,,X;=x0,+y0, +ud, +vo,.

PeiiTuHroBasi KoHTpoJbHas padora Ne3
1. IlocTpouts onTHUMabHBIE CUCTEMBI TTOAANTEOp 11t anreop Jlu L :

Ly:X,=0,,X,=1°0,+1x0, +1y0,, X, =210, + x0, + y0, .
2. TlocTpouTh ONTUMANBHBIE CHCTEMbI mojanredp it anredp Jlu L ucmons3ys ABYXITAITHBIHN
AITOPUTM:
Li:X,=y0.—z0,+v0, -0, X, =20, —x0_+@d, —ud,, X;=x0,—y0, +ud,—vo,,X,=0,
, Xs=10,+x0,+y0, +z0_, X,=10, —ud, —v0, —a0,,.
3. IlpounTerpupoBats O/lY METO10M HHTETPUPYIOIIETO MHOKUTEIIS:
y —(x+y)*=0 (X =0, —6y).

4. IIpuMeHUTH METOI «BBIIPSIMIICHUS JOIYCKAaeMOT0 oreparopa s uaterpupoanus O/1Y:

y—x"y+ xexp(x‘ly): 0 (X =0, + x‘lyay).
5. Tlokazats, uro O/[Y BTOpOro mopsika JOMYyCKaeT oneparop X U C €ro NOMOIIbIO NMOHU3UTh
nopsiiok ypaBHeHus (F — npousBonbHas riaakas GyHKINA):

Xy =F(y,»') (X=x0,).

Kpumepuu ghopmuposanus oyenok no KOHmpoabHvim paoomam:

7 bannos - CTaBUTCS 3a pabOTy, BBHIMOJIHEHHYIO TMOJIHOCThIO 0O€3 OIMMOOK M HEI0YETOB;
O0Yy4JaroOMIMiACs JEMOHCTPUPYET 3HAHHE TEOPETHYECKOTO W IMPAKTHUECKOTO MaTepHhaja 1Mo TeMe
MpaKTHIecKoil padboTsl, pemeno 100% 3anauy;

6 6annos — craBUTCA 3a padOTy, BBIIOJHEHHYIO MOJHOCTHIO, HO MPH HAIMYUK B HEHl He
Oomnee oHOM HErpy0oil OMMOKM M OJHOTO HemoudeTa, He Ooiyiee Tpex HemodeToB. OOyuaromuics
JIEMOHCTPHPYET 3HAHUE TEOPETUYECKOrO M IMPAKTHYECKOr0 Marepuaja MO TeMe NPaKTHYECKOH
paboTHI, JOMycKas He3HaUNTeIbHbIe HETOYHOCTH NPY pellieHnH 3aad, pemeno 70% 3anay;

5 bannos — craButcs 3a paboTy, eciiu OakajaBp MPaBHIILHO BBITIOJIIHII HE MeHee 2/3 Bcei
paboTHl MM JOMYCTUI He Ooyee ONHOHM rpyOOi OMMOKM M JABYX HEJOYETOB, HE Ooyiee OJIHOM
rpyooit m omHON Herpyooi ommOku, He Oojiee TpeX HErpyObIX OIMMOOK, OJHOW HETrpyOoi.
OOyyvaromuiicss 3aTpyIHSETCS C TPABWIBHOW OIEHKON TNPEIOKEHHON 3a7auu, JaeT HETOJIHBIN
OTBeT, perieHo 55% 3amau

MeHee 4 6annoe — CTaBUTCS 3a paboTy, €CIIM YUCIIO OIMOOK M HEJ0UETOB MPEBBICUIIO HOPMY
JUTSL OLIEHKH 3 WJIM TIPaBUJIBHO BBITIOTHEHO MeHee 2/3 Bceil paboTel. O0ydarommiics 1aeT HEBEPHYIO
OLIEHKY CUTYaluH, perieHo menee 50 % 3amay.
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5.2.2. Ouenounvie mamepuanvi: munogvie mecmosvle 3A0aHUA NO OUCUUNTIUHE
(konmponupyemaa xkomnemenyusa INKC-1). Tecm — cucrema CTaHIapTU3UPOBAHHBIX 3a/IaHUM,
MO3BOJIAIOIIAs ABTOMATH3UPOBATh MPOLEAYPY U3MEPEHUST YPOBHS 3HAHUW W YMCHH CTY/ICHTA.
Pemenue 3amanuii B TecTOBOM (popMe MPOBOAMTCS TPU pa3a B TCUECHUE CEMECTpa Ha miaThopme
http://open.kbsu.ru/moodle/. He menee uem 3a 1 Heaenmo OO TECTHpPOBaHMs, IPENOJaBaTellb
JIOJDKEH OTPENICTTUTh CTYJEHTAM MCXOJHBIC JTAaHHBIE JIJIsl TTOJATOTOBKH K TECTUPOBAHHUIO: Ha3BaTh
pasnensl (TeMbl, BOIPOCHI), MO KOTOPBHIM OyAyT 3aaHUsl B TECTOBOWM (OpMe, TEOPETUUYCCKHE

MCTOYHUKU (C TOUHBIM YKa3aHHEM pa3/esioB, TEM, CTaTe) AJis MOATOTOBKH.

OneHka pe3yabTaTOB TECTUPOBAHUS MPOUZBOJUTCS KOMIIBIOTEPHON MPOTrpamMMOu,
pe3yNbTaT BBIJASTCS HEMENJICHHO MO0 OKOHYaHWHM TecTa. MaKCHMalbHBIH 0a/ul 3a pericHue
3amaHuii B TecToBOM Qopme — 5 OamoB. Jl0 OKOHYAaHWS TeCTa CTYJISHT MOXKET eile pa3s
MIPOCMOTPETH BCE CBOM OTBETHI HA 33/IaHUS U TIPU HEOOXOJUMOCTH BHECTH KOPPEKTHBHBIL.

[lonHpli  mepedeHb  TECTOBBIX  3aJaHUN  IPEACTaBIEH B OOUC -
https://open.kbsu.ru:8033/moodle/question/category.php?courseid=2637

Oopa3yvt mecmogvix 3a0aHuIL:
1) HoxmuoxectBo G, HaswiBaeTcs

+: JIOKJIbHOM Trpynmoun Jlu -1 HeJIOKaJIbHOM rpynmoi JIu
-: IOIIOJIHEHUEM rpynsl JIu -: IGHTPOM Ipynisl JIn

2) Kpuas g (t ) HA3BIBACTCSI OJHOMAPAMETPUICCKON TOATPYIIIION, €CITH IS JIFOOBIX JIBYX e

TOYCK BBIIIOJIHCHO YCJIOBUC
+: g(s)g(t)=g(s+t)
9(s)g(t) = sg(t)
9(s)g(t) = g(st)
9(s)g(t) = ta(s)
(

3) Yenosue X [ (X ) ( 1_) obecrneunBaromee, uto / (X ) OyaeT nHBapUaHTOM G:,

o

SBIIAETCA ...
+: HEOOXOINMBIM U TOCTATOYHBIM
- HEOOXOIUMBIM

-: IOCTaTOYHBIM

- HEOCTATOYHEIM

5.3. Ouyenounvie mamepuanvl 013 RPOMENHCYMOYHOU ammecmayuu

Llenvio npomedsicymounvix ammecmayuti 10 JUCHUIUIMHE SIBIIAETCS OLIEHKAa KayecTBa
OCBOCHMS JUCUHUIUIMHBI 00yYarOIIUMUCH.

[IpomexxyTouHasi aTrecTalnus IpeaHa3HaueHa sl OOBEKTUBHOTO IOATBEPXKACHUS U
OLIGHUBAHMSI JIOCTUTHYTBIX PE3YyJbTAaTOB OOYUEHUS MOCHE 3aBEPIICHHS M3YYEeHUS AUCLUIUINHBL
OcymiecTBisieTcss B KOHIIE CeMecTpa M IpeJCTaBlIsieT COOOH HMTOTrOBYIO OIEHKY 3HaHUH 10
muciuminie «CTpyKTYpHBIE CBOMCTBa pemieHuil nuddepeHIuanbHbIX YpaBHEHUH B YaCTHBIX
MIPOM3BOJHBIX» B BUJE MPOBEACHHUS 3Kk3aMeHa. Ha mpomexyTouHyro aTTeCTaluio OTBOAUTCS 10
30 GasoB.
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https://open.kbsu.ru:8033/moodle/question/category.php?courseid=2637

Ilonnwiii nepeuens 60npocos, 6bIHOCUMBIX HA IK3AMEH
(konmponupyeman komnemenyus INKC-1):

1. Ilonstue rpynnst. I'pynna JIu.

2. luBapuaHThI TPYNIBI M HHBAPUAHTHBIE MHOTOOOpa3usl.

3. ledexT MTHBApHAHTHOCTH MHOTO00PA3Usi OTHOCUTENLHO TPYIIIIBL.

4. 3amava rpynmnoBoi kinaccupukanuu. Anreopsl JIn oreparopos.

5. OObikHOBeHHBIE AuddepeHIInaIbHble ypaBHeHHs, o0naaaromue (yHIaMEeHTATbHON
CHCTEMOM pelIeHUH.

6. MHTerpupyomuii MHOXKHUTEIb U 3aMEHA NEPEMEHHBIX B OOBIKHOBEHHBIX IU(epeH-
LIMAJIbHBIX YPAaBHEHUSAX IIEPBOTO MOPSAAKA.

7. HTErpupyromuii MHOXKHUTENh U 3aMEHa MEPEeMEHHBIX B AU(QepeHINaIbHbIX ypaB-
HEHUSX [IEPBOTO MOPSJIKA.

8. Cucrembl ypaBHEHHI IEPBOTO MOPSIIKA.

9. YpaBHEeHHUs BTOPOT'O U BBICILIHX MTOPSIIKOB.

10. ITonHbIE CUCTEMBL.

11. JIuHeliHble ypaBHEHUsS B YAaCTHBIX MPOU3BOAHBIX BTOPOIO MOPSAIKA, JOMYCKAIOIIUE
IpymnIly MakCUMaJIbHOTO MOPsAKa.

12. UccnenoBanue nuHEHHOTO MU (HEepeHINATFHOTO YPAaBHEHUSI B YaCTHBIX MPOU3BOJI-
HBIX BTOPOTO MOPsI/IKA, JOMYCKAIOLIEr0 TPUBUAIbHYIO KOH(POPMHYIO IpyIILy.

13. I'pymnmsl, nomyckaeMbie 0OBIKHOBEHHBIMHU UG (HEpEeHIINAIbHBIMU YPABHEHUSIMU BTO-
poro nopsiika.

14. HenuneliHple ypaBHEHHUS B 4YacTHBIX IPOM3BOJIHBIX BTOPOro mnopsaka (ciayyaii
IPYMIbl MAKCUMAJIBHOTO MOPSIKA).

15. Onpenenstoniye ypaBHeHuUs s JuQQepeHInaibHbIX YPaBHEHUI B YACTHBIX MPOU3-
BOJIHBIX BTOPOT'O NOPSKA.

16. luBapuaHTHBIE pelLlIeHUs] ypaBHEHHH.

17. Knaccugukanusi ”HBapUaHTHBIX PEILICHUH.

18. YacTMyHO MHBAPUAHTHBIE PELLICHHUS.

19. KpatHbie BOJHBI.

20. I'pymnmoBoe paccioeHue.

Kpumepuu dhopmupoganun ouenox no npomedxcymounoi ammecmayuu.

YpoBeHb 3HaHU OTIpeIeNAeTCst OLIEHKaMH «OMIUYHOY, «XOpOULOY,
«VO0BTIeMBOPUMENLHOY, «HEYOOBIeMBOPUMENbHOY.

1. Ouenka «omauunoy (91-100 GayoB) - CTYIEHT IOKA3bIBACT IMOJHBICE U TIyOOKHE
3HaHUS MPOTPAMMHOTO MaTepHaia, JIOTHYHO W apTyMEHTHPOBAHO OTBEYAET Ha MOCTABJICHHBIN
BOTIPOC, a TAaK)Xe JOMOIHUTEIbHBIE BOIPOCHI, MOKA3bIBAET BHICOKHI YPOBEHB TEOPETUYECKHUX
3HAHW.

2. Ouenka «xopowoy» (81-90 OGanaoB) - CTYAEHT IMOKa3blBaeT TIyOOKHE 3HAHUSA
OpOrpaMMHOr0 MaTepHuaja, TpaMOTHO €ro u3Jjaraer, JJOCTaTOYHO TIOJHO OTBEYaeT Ha
MIOCTaBJIEHHBIA BOIPOC M JIOMOJHHUTEIbHBIE BOMPOCH], yMeNo (opMyIHpyeT BhIBOABI. B Toxxe
BpeMs IPU OTBETE JIOMYCKAeT HECYIECTBEHHbIE TOTPELTHOCTH.

3. OueHnka «ydoesremeopumenvroy (61-80 GanoB) - CTyIEHT MOKA3bIBACT JOCTATOUYHBIC,
HO HE MIyOOKHE 3HaHUs MPOrpaMMHOr0O MaTepuasa; Py OTBETE HE JOMYCKAeT rpyObIX OMIMOOK
WIM MPOTUBOPEUUH, OJHAKO B (OPMYIUPOBAHUU OTBETA OTCYTCTBYET IOJKHASI CBSI3b MEXKIY
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aHaJIM30M, apryMeHTalued W BbiBoAamH. [ TONydeHHs MPaBUIBLHOTO OTBETa TpeOyeTcs
YTOYHAIOIIUC BOIIPOCHI.
4. OneHku (36-60 ©OamioB) -

HEAOCTAaTOYHBIC 3HAHHWA MPOrpaMMHOI0 Marcpuaia, HC crocobeH APTYMCHTUPOBAHHO U

«HEY0061emE0PUMENLbHO N CTYIEHT IIOKa3bIBACT
MOCJIEIOBATEIbHO €ro HM3Jlarath, JOIMYCKAaeTCs TrpyOble OMMOKH B OTBETaX, HEMPaBUIBHO
OTBEYAET HA [IOCTABJICHHBIN BONPOC WU 3aTPYJHSICTCS C OTBETOM.

6. Meronuyeckue MaTepuaJibl, ONpeae/siionue npoueaypbl OeHMBAHUS 3HAHUM,
YMEeHUil, HABbIKOB U (MJIM) ONbITA JeATeJIbHOCTH

MaxkcumanpHas cymma (100 6amioB), Habupaemasi CTYJICHTOM IO AUCIUTUINHE BKIIOYACT
JIB€ COCTaBJISIOLINE:

— @epBas COCTaBJIAIOIIAs — OLIEHKA PEryJsIpHOCTH, CBOEBPEMEHHOCTH U KadyecTBa
BBIIIOJIHEHUSI CTYAEHTOM Yy4eOHON paboThl MO M3YYEHHUIO JHUCLUUIUIMHBI B TE€YEHHUE IEpHOJa
W3YYEHUS TUCIUILIMHBI (CEMECTpa, UIIM HECKOJIBKUX ceMecTpoB) (cymma — He Oonee 70 6asios).
bamnbl, xapakTepusyrolue ycreBaeMoCTh CTYACHTA 10 AUCIUILINHE, HAOUPAIOTCS UM B TEUCHUE
BCEro nepruoja 00y4eHus 3a U3y4eHue OTACTbHBIX TEM U BBIMOJIHEHHE OTACIbHBIX BUI0B PaloT.

— BTOpasi COCTaBJIAIONIAas — OLIEHKA 3HAHHWM CTYAEHTa MO pe3yibTaTaM MPOMEKYTOYHOU
arrectanuu (He 6omnee 30 —OaioB).

Kpurepuem onenku ypoBHS CHOPMHPOBAHHOCTH KOMIIETCHIIMH B paMKax y4eOHOH
JTUCIUTUINHBL  «['pyrmoBble  cBOMCTBa MU(GEPECHIMATLHBIX YPABHEHUI» SBIISCTCS DK3aMEH.
OO0muii Oamn  TEeKymero u PyOCKHOTO KOHTPOJS CKJIQABIBACTCS W3  COCTAaBIISIFOIINX,
npuBeneHHbIX B [Ipunoxenun 1.

[lenpr0 MPOMEXKYTOUHBIX AaTTECTAllM MO AUCHUIUIMHE SBISETCS OILEHKAa KadecTBa

OCBOCHUA NUCIHUIIIIMHBI O6y‘{aIOH_II/IMI/IC$I. KpI/ITepI/II/I OICHKHW Kad€CTBa OCBOCHHA AUCHHUIIIIMHBI

npunaraercs (IIpunoxenue 2).

Tumnossie

3a7aHus,

o0ecrieunBaroIIe

npeJcTaBieHbl B Tadauie 1.

¢dbopmupoBaHue

KOMIIETEHIINHN

ITIKC-1

Tabauya 1. Pe3ynomamoi 0c80enus yueOHOU OUCYUNIUHDL, NOOledcaujue nposepke

Pe3yabTaThl 00yyeHus
(koMmeTeHI M)

IKC-1-
YMeHue SICHO ¥ HOHSATHO
IIPEICTaBIIATh
MaTeMaTU4eCKUe 3HAHUS C
Y4€TOM YPOBHS ayIUTOPUU

OCHOBHBIE TOKA3aTeJIH
OIIeHKH pPe3yJIbTaTOB
00y4yeHust

3HaTh:
HepCHeKTI/IBHBIe Hay‘{HBIe

HaTpaBJICHUS B MPODUITBHOM

MPEIMETHON OOJIACTH.
YMeTh:
[Ty6nu9aHO MpencTaBIATh
COOCTBEHHBIE M H3BECTHEIC
Hay4yHbIE PE3YJIbTAThI B
JIaHHOM TIpeIMETHOU
o0macTu.
Baagern:
HaBbikaMu ycTHOTO 1
MMMCEMEHHOTO
apryMEHTHPOBAHHOTO
M3JI0KEHUS COOCTBEHHEIX
pe3yJbTaToOB
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HNuaukatopsl
JTOCTH KEHM S
KOMIIeTEHIIUH

NA-1_nKc-1.1
Cnocoben
00pabaTkIBaTh,
aHAIM3UPOBATh U
OCYILLECTBJIATH
coop urpopMmarn
I10 3aJaHHOU
TeMaTuKe.

Bua onneHOYHOI 0
MaTepuaJa,
o0ecreunBaKoIue
¢popmupoBanne
KOMIIETEHIIHH

Tunossie OLICHOYHEIC
MaTEepPHAIIBI JJIs1 YCTHOTO
ompoca (pazoen 5.1.1, NeNo-
5 um.o.), TATIOBBIE
KOHTPOJIbHBIE PaOOTHI
(pazoen 5.2.1, NeNel-3 u
m.0.), TUTIOBbIE TECTOBBIE
3amanus (pazoen 5.2.2,
NeNel-5 u m.o0.), THTIOBEIE
OIICHOYHBIC MaTEPUAIBI K
9K3aMeny (pasden 5.3,
NeNel-5 um.o.),



NA-2_TKC-1.2
Cnocoben
(dbopMyaupoBaTh
MaTeMaTHYECKUE
3HAHUSI C YYETOM
YPOBHS
ciaymareneil.

Tunossie OLIEHOYHbIE
MaTepHaIbl sl YCTHOTO
ompoca (pazden 5.1.1,
NoNel-6 u m.0.), TUTIOBBIE
3aJlaHus IS
CaMOCTOSTENILHOM PabOTHI
(paszoen 5.1.2, NeNel-3 u
m.0.), THIIOBBIC
KOHTPOJIBHEIC PaOOTHI
(paszoen 5.2.1), THTIOBBIE
TECTOBBIC 3a1aHUS (pazoden
5.2.2, NeNel-6 u m.o.),
TUTIOBBIC OIICHOYHbBIE
MaTepHualbl K 3K3aMCHY
(pazoen 5.3, NeNel-8 u

m.o.),
7. YueOHO-MeTOHIECKOE 00eceueHne JHCIUTILTHHBI
7.1. HopMaTUBHO-3aKOHOAATeIbHbIE AKTbI
1. Odenepanpubiii  3akoH  "OO0 oOpazoBanmu B Poccmiickoit ®eneparuu" ot

29.12.2012 No273-®3 (mocnemusis penakius). - [DnekTpoHHbIM pecypc]. — Pexxum gocryna:

Koncynprant [Imroc: URL: http://consultant.ru/

2.1 Ilpukaz MunuctepctBa oopazoBanusi U Hayku PO ot 10 suBaps 2018 r. Ne 16 «O6
YTBEpXKJIeHUH (eepalbHOTO TOCYJapCTBEHHOTO O00pa30BaTENIbHOTO CTaHAApTa BBICIIETO
oOpa3oBanus - crenuanurer no cnenuanbHoctr 01.05.01 dyHgameHTanbHbIE MaTeMaTUKa U
Mexanuka» — Pexxum noctyma: URL: https://www.garant.ru/products/ipo/prime/doc/71773266/

7.2. OcHOoBHAasI JIMTEpaTypa

1. KauecTBeHHbIe cBOMCTBa pemeHuil auddepeHnnanbHbIX ypaBHEHUH U CMEXHBIE BOIIPOCHI
CIEKTPAJIIbHOTO aHanu3a : HayyHoe u3aanue / M. B. Acramoga, C. C. Exak, E. C. Kapynuna
[ np.] ; mox pemakuueint U. B. AcramoBoit. — Mocksa : KOHUTU-JTAHA, 2017. — 646 c.
— ISBN 978-5-238-02368-7. — Tekct : 31MeKTpOHHBIH // DIeKTpOHHO-OMOIMOTEeYHAs
cucreMa [IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/81638.html

2. Kpacnosa, /1. A. HenpepsiBHbIE Ipynnbl ypaBHeHHH : yueb. mocodue / Kpacnosa [I. A. -
Kpacnosipck : COVY, 2017. - 116 c. - ISBN 978-5-7638-3627-1. - TekcT : 37€KTpOHHBIH //

URL : http://www.medcollegelib.ru/book/ISBN9785763836271.html

3. OoOonenckuii, A. 0. Jlekuuu no xadyecTBeHHON TeopuH AUPPepeHInanbHbIX YpaBHEHUH /

A. 10. Ob6onenckuii. — Mocksa, MxeBck : PerymspHas u xaoTudeckas TUHAMHUKA,
WNHcTuTyT KOMIBIOTEpHBIX UcciaenoBannui, 2019. — 320 c. — ISBN 978-5-4344-0706-9. —
Texct : anexTpoHHbIH // DnekTpoHHO-OMOMMoTeyHas cuctema IPR BOOKS : [caiiT]. —

URL: https://www.iprbookshop.ru/91945.html

19


http://consultant.ru/
https://www.garant.ru/products/ipo/prime/doc/71773266/
https://www.iprbookshop.ru/81638.html
http://www.medcollegelib.ru/book/ISBN9785763836271.html
https://www.iprbookshop.ru/91945.html

7.3. lonoaHuTEIbHAS JIUTEPATypa

1. OscsaunukoB JI.B. I'pynmoBoii ananmu3 audQepeHInaIbHbIX ypaBHEHUH. [DIEKTPOHHBIN
pecypc] - M Hayka, 1978. - 339 c. —  Pexum  nocryma:
http://www.newlibrary.ru/book/ovsjannikov 1 v_/gruppovoi analiz _differencialnyh uravn
enii.html#

2. Onsep II. Ilpwnoxenus rpynn Jlu k muddepeHmanbHbIM yYpaBHEHUSIM. [DJIEKTPOHHBIN
pecypc] - M.: Mup, 1989. - 639 C. - Pexxum JIOCTyMa:

http://www.newlibrary.ru/book/olver p /prilozhenija_grupp li k differencialnym uravnen
ijam.html#

3. Hoponmuunbis, B. A. I'pynmnoBsie cBOWCTBa pa3HOCTHBIX ypaBHeHu# / JlopomaunsiH B. A. -
Mocksa : DUSMATIIUT, 2001. - 240 c. - ISBN 5-9221-0171-4. - Tekct : 3JIeKTpOHHBIH //
9BbC "KoHCcynpTaHT cTyaeHTa" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN5922101714.html

4. YupkyHoB, 0. A. DneMeHTh CUMMETPUUHOTO aHanu3a AuQQepeHInanbHbIX YpaBHEHUN
MeXaHHUKH crutomHoi cpeabl / Hupkynos FO. A. - HoBocubupcek : U3n-so HI'TY, 2012. - 659
c. (Cepuss "Monorpapuu HI'TY") - ISBN 978-5-7782-1896-3. - TekcT : 3MEKTPOHHBIN //
9bC "KoHCynpTaHT cTyneHTa" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778218963.html

5. Hoparumo H.X. I'pynmbel mpeoOpa3oBaHuii B MareMaTH4ecKod (usuke. [DIeKTpOHHBIN

pecypc] — M.. Hayka, 1983. - 280 ¢ - Pexum pocryna:
http://www.newlibrary.ru/book/ibragimov_n h /eruppy preobrazovanii v_matematicheskoi
fizike.html#

7.4. llepuoauyeckue u3IaHusl

Bectauk MI'Y Cepus 1. Matemaruka. MexaHuka.
JuddepenunanpHble ypaBHEHUS

Hoxknanst PAH

XKypHan BIYMCIUTENBHON MaTEMATUKU U MaTEMaTHYECKON (PU3UKU
N3Bectus By30B. CeBepo-KaBkasckuil pernoH. EcrecTBeHHBIE HAYKU
Ycnexu MaTeMaTHYeCKUX HayK

SN

7.5. UuTepHeT-pecypchbl

[Ipn u3ydeHun aucHUIUIMHBEL «['pymmoBeie cBoiicTBa nudepeHInalbHbIX YpaBHEHUI»
oOyuaroruecsi odecreueHbl JoCcTyrnoM (yIaJlIeHHBIH T0CTyM) K pecypcam:

— 00wue ungopmayuonnsle, CnpasouHbvle U NOUCKOGbLE:

1. CnpaBouHnas nmpaBoBast cuctema «I["apant». URL: http://www.garant.ru

2. CnpaBo4HO-UH(pOpMaIMOHHAS cucrema «KoHcynpTanT [Tmroc». URL:
http://www.consultant.ru/
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Ilepeuensy akmyanbHbiX 21eKMPOHHBIX UHDOPMAUUOHHBIX OA3 OAHHBIX,

K Komopuvim obecneuen oocmyn noavzoeamenam KblI'yY

Ne | HaumeHoBaHue Kparkasn Appec caiita HaunmenoBanue YciaoBus
n/m | 3J1eKTPOHHOIO XapaKTepUCTHKA opraHM3anuu- JocTyna
pecypca BJIA/IeJIbIA;
PEKBU3UTHI
J0Tr0BOpa
1. Hayunasn Onektp. 6ubnmo- http://elibrary.ru 000 «H2b» [Tonuslit nocTyn
JJIEKTPOHHAS | TE€Ka Hay4HBIX
onodJIMoTEKAa myOJIMKAIU -
(H29b P®®H) | oxono 4000
WHOCTPAHHBIX U
3900 oreuecTBeH-
HBIX HayYHBIX
JKypHAJIOB,
pedepaTsl myorKa-
it 20 TeIC.
JKYpHAJIOB, a TaKXKe
omucanus 1,5 MiH.
3apyOCIKHBIX U
pOCCUICKUX
nuccepranuit; 2800
pocc. KypHaJIoB Ha
0€e3BO3ME3THON
OCHOBE
2. Bba3a naHHbIX HanmuonansHas http://elibrary.ru 000 «HD2b» ABTOpH30BaH-
Science Index | uHGOpPMAIOHHO- JInueH3nOHHBIN HBIN TOCTYIL.
(PUHII) aHAJIUTUYECKast JIOrOBOp Ilo3BossgeT
cucTeMa, akKKyMy- Science Index JIOTIONTHAT U
nupytomias 6onee 6 NeSIO-741/2022 YTOYHSTh
MIIIHOHOB ot 19.07.2022 r. CBEJICHUS O
myOnuKanuit myOIMKausaxX
POCCUHMCKHX aBTO- AKTHBEH 110 yaensix KBI'Y,
POB, a TaKXkKe 31.07.2023r. MMEIOIUXCS B
HHPOPMALUIO 00 UX PUHI]
UTHPOBAHUH U3
6onee 4500
POCCHICKHIX
JKYpHAJIOB.
3. «aexrponnasi | Komrexuus http://www.studmedlib.ru 000 Ilonuelit nocTyn
OoubémoTEeKa «Menuuunna (BO) «[Homurexpecype» | (perucrpamus mo
Texuuueckoro | ['DOTAP-Menua. (r. Mockaa) IP-agpecam
By3a» (3BC Books in English Jorosop KBI'Y)
«KoHcyabTanT | (KHUTH Ha Ne701KC/02-
CTYACHTA») AHIJIMHCKOM 2022
SI3BIKE)» ot 13.04.2022 1.
AKTUBEH 110
19.04.2023r.
4. 9BC «JIanb» DNEeKTPOHHBIE https://e.Janbook.com/ 000 «OBC ITonuerit noctyn
BEPCUU KHUT JIAHb» (perucrpanus 1o
BEIYLIUX (r. CaHkT- [P-anpecam
U3aTeNbCTB [MerepOypr) KBI'Y)
yueOHOH 1 HayqHOH Jorosop
JUTEPATypPHI (B TOM Ne6EIN/223

YHUCIIC YHUBEPCUTET-
CKUX U3JaTEIbCTB),
TaK U 3JICKTPOHHBIC
BEPCHUH ITEPHUOTH-
YeCKHUX M3IaHUi 110
pa3InIHBIM
00J1aCTAM 3HAHUM.

ot 15.02.2022 r.

AXTHBEH 110
28.02.2023r.
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5. | Hauuonanouas | OObeAMHEHHBII https://H36.pd OI'bY Hoctyn ¢
3JIEKTPOHHAsI | 3JEKTPOHHBIN «Poccuiickas 3JIEKTPOHHOTO
OoubdamnoTexa KaTajor GOHIOB TOCyJapCTBeHHAsI | YWUTAJIBHOTO 3aJ1a
PI'b pPOCCHUHCKIX OoubamoTeKa» OMONIHOTEKH
OuOMHoTeK, Horosop KBI'y
coiepKantui Nel01/HDOB/1666-
4331 542 ot 10.09.2020r.
3JIEKTPOHHBIX CpoxoMm Ha 5 net
JIOKyMEHTOB
00pa30BaTEIBLHOTO U
Hay4HOT'O Xapak-
Tepa Mo pa3IMYHbIM
OTpaciiiM 3HAaHUU
6. 93BC 107831 mybnuka- http://iprbookshop.ru/ 00O «Ai#i ITu Op | Ilonuslit noctyn
«IPRbooks» i, B T.4.: 19071 — Menua» (peructparnms 1mo
y4eOHBIX U3TaHUH, (r. Caparos) IP-anpecam
6746 — HaydHBIX Jorosop KBI'Y)
m3ganuii, 700 Ne9200/2211
KoJuIeKIni, 343 ot 08.04.2022 r.
)kypHana BAK,
2085 aynuousna- AKTHBEH J10
HUH. 02.04.2023r.
7. Polpred.com. | O630p CMU http://polpred.com 00O «ITonnpen Hoctyn mo IP-
Hogsoctn. Poccun n CIIPAaBOYHUKU» aapecam KBI'Y
0O030p CMHU. | 3apy0exsbs. [Tonubie besBo3mesaHo
Poccus n TEKCTHI + (6e3 opunmans-
3apy0exbe aHanmuTHKa U3 600 HOTO JIOTOBOPA)
W3JaHUH 110 53
0TpacisIM
8. | IIpe3nagentckas | boree 500 000 http://www.prlib.ru OI'BY ABTOPHU30BAHHBII
OoubdmoTEeKa JJIEKTPOHHBIX «IIpe3nnenTckas JOCTYTI U3
um. B.H. JIOKYMEHTOB T10 OMOIMOTEeKA UM. OUOIMOTEKH
Enbuuna ucropun OtedecTsna, b.H. Enbuuna» (aym. Nel15,214)

poccuiickon
rOCyJapCTBEHHOCTH,
PYCCKOMY SI3BIKY U

IpaBy

(r. CaHkT-
ITetepOypr)
CoraameHue ot
15.11.2016r.
OeccpoUHbBIT

g 3 PexTUBHOrO yCBOEHUS JUCIMILIMHBL, TIOMUMO Y4eOHOr0o MaTepuana, CTyleHTaM

H606XOI[I/IMO IIOJIB30BAThCA JAHHBIMHA BCCMI/IpHOI\/JI CCTHU I/IHTepHeT, TaKUMHU CaﬁTaMH, KaK:
1. buomuorexa KBI'Y. URL: http://lib.kbsu.ru

2. CBoboxanas sunukinonenus «Bukumnequs». URL: https://ru.wikipedia.org/

3. Cnyx0a TemaTHueckux ToiakoBbix cioBapei. URL: http://glossary.ru/

4. DNeKTPOHHO-OUOTHOTeUHAs

http://www.iprbookshop.ru/

5. DnexTpoHHO-OMOIHOTeUHAas

http://www.studentlibrary.ru/

cucreMma

cucremMa
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7.6. MeToanuyeckue yKa3aHus 10 NMPOBeJIeHUI0 PA3JIUYHBIX Y4eOHbIX 3aHATHM, K
KYPCOBOMY NPOEKTHPOBAHMIO M IPYTUM BHIAM CAMOCTOSITE/IbHOI PadoThI

Memoouueckue pekomenoayuu no uzydenuio oucyunaunsl «I pynnoewie ceoiicmea
oughghepenyuanvHviX ypasHeHUuil) 01a 00yHarOuUxXcs

OCHOBHOH LI€JIbI0 OCBOEHHUS TUCUUIUIMHBI SBISETCS IPUOOpETEHNE 3HAHUI U YMEHUH 110
MCCJIEIOBAHUIO IPYMIOBBIX CBOMCTB MU epeHIInaIbHbIX YPaBHEHUN; pa3BUTHIO CIIOCOOHOCTEH
K CaMOCTOSITeIbHOMY HCIOJIb30BAaHUIO MPUOOPETEHHBIX 3HAHWN B CBOEH MPOQecCHOHATbHON
JEeSTENIbBHOCTH U (POPMHUPOBAHHUIO COOTBETCTBYIOIUX KOMITETECHIIHUH.

[Ipucrynas Kk M3y4eHUIO NUCUUIUIMHBI, OOy4aroleMycs HEOOXOAMMO O3HAaKOMHUTBCS C
TEMaTUYECKUM TUIAHOM 3aHSTHH, CIUCKOM PEKOMEHJIOBAaHHOW yueOHOW smreparypbl. Cremayer
YACHUTH IMOCJICAOBATCIIBHOCTD BBIIIOJIHCHUA HWHIAWBUAYAJIbHBIX y‘Ie6HBIX 3aHaHHﬁ, 3aHCCTU B
CBOIO PabOUYyI0 TETpaab TEMBbI M CPOKH TIPOBEACHHS CEMHHAPOB, HAMMCAHUS YYCOHBIX U
TBOpUeCKUX paboT. [lpu u3yuyeHUM OUCHUIUIMHBI OO0YyYaroIMecs BBIIOJHAIOT CIEAYIOIINe
3aJjaHus: U3y4aloT PEKOMEHJOBAHHYIO YYEOHYIO M HAyUYHYIO JIUTEPATYPY; MUIIYT KOHTPOIbHBIE
paboThl, BBIMOJHSAIOT CAMOCTOSITEIbHBIE TBOpYECKHE pabOThl, YYaCTBYIOT B BBINOJIHEHUU
MPAKTUYECKUX 33JaHUN. YPOBEHb U TIIyOMHA YCBOCHUS AMCIMILTUHBI 3aBUCAT OT aKTHUBHOU
CUCTEeMAaTUYECKON pabOThI Ha JIEKUHUAX, U3YUYECHHUsI PEKOMEHI0BAHHOM JIUTEPATypPhI, BBIMOIHEHUS
KOHTPOJIbHBIX ITMCbMCHHBIX SaHaHI/II\/JI.

Kypc n3ydaercsa Ha neknusx, CEMHUHapax, IIPM CaMOCTOSTEIIBHOW W HWHIMBHUAYaIbHOU
pabore oOydarmmxcs. OOydarouuics s TOJHOTO OCBOCHHS MaTepHalia JIOJDKEH He
IpOIycKaTh 3aHATUS M AKTUBHO YYacTBOBAaTh B y4yeOHOM mpouecce. Jljii MakcUMalbHON
3G(HEeKTUBHOCTH HW3YYEHHS] HEOOXOAMMO TOCTOSSHHO BECTH KOHCIEKT JIeKIHH, 3HaTh
PEKOMEHIyeMYI0 TIperofaBaTelieM JTUTepaTypy, MO3BOJSIONIYIO JOMONMHUTH 3HAHUS W JIy4Ile
MOJTOTOBUTHCS K CEMHUHAPCKUM 3aHSTHUSM.

B coorBercTBMM C y4eOHBIM IJAHOM Ha KaXIYI0 TEMY BBIIEICHO HEO0OX0IuMOe
KOJIMYECTBO YaCOB MPAKTUUYECKUX 3aHATHI, KOTOPhIE TPOBOASTCS B COOTBETCTBUU C BOIIPOCAMH,
PECKOMCHAOBAHHBIMU K H3YUCHHUIO 110 OHNPCACICHHBIM TEMaM. O6yanOIHHeC${ JOJIZKHBI
PEryJsipHO TOTOBUTHCA K CEMMHAPCKUM 3aHITHSIM M Y4acTBOBaTh B 00CYXA€HUU BOIIpocoB. [lpu
MOATOTOBKE K 3aHATHAM CIICAYCT PYKOBOJACTBOBATHCA KOHCIICKTOM HGKHI/IfI )51 peKOMeHHOBaHHOﬁ
J'II/ITepaTypOI\/’I. Tematnueckuil 1miaH JUCHUITIINHBI, yqe6H0-MeTOI[I/I‘-ICCKI/IG MaTcpHralibl, a TAKKC
CIIUCOK PEKOMEHIOBAHHOM TUTEpaTyphl IPUBEACHHI B paboueil mporpamme.

Memoouueckue pekomenoayuu npu padome Had KOHCNEKMOM
60 6pems npogedeHus 1eKyuu

B mpouecce neKIMOHHBIX 3aHATHM 1edecoo0pa3HO KOHCIEKTUPOBATh  yueOHBIN
Martepuai. J[Jis 5TOro UCIoIb3yrTCsl 00IIHME U YTBEPAUBIITUECS B MIPAKTUKE MTPABUJIA, U MIPUEMBI
KOHCIIEKTUPOBAHUS JICKITUH.

KoncnektupoBanue JeKIUM BeAETCS B CHEIUAIBHO OTBEICHHOW MJIS 3TOrO TETpaiw,
KOKJbI JUCT KOTOPOM JOJDKEH UMETh TMOJs, Ha KOTOPBIX [JENaloTCs TOMETKH U3
PEKOMEHIOBAaHHOM JMTEpPATyphl, JOIMOIHSIONIME MaTepuan MNpOCIYIIaHHOM JEKLHU, a TaKkKe
MOTYEPKHUBAIOIINE OCOOYIO BAXKHOCTH TE€X HIIM MHBIX TEOPETUUYECKUX MOIOKCHHM.

[lenecooOpa3Ho 3aMUCHIBaTh TEMY U IUTAH JIEKIUN, PEKOMEHIYEMYIO IUTEPATYPY K TeMe.
3anucu pa3zienoB JIEKIUH JOJKHBI MMETh 3arojOBKH, IMOJ3aroJIOBKH, KpacHble CTpOKH. [l
BbIJIETICHUS Pa3/IeJIOB, BHIBOAOB, OINPEAEICHHUHN, OCHOBHBIX M€ MOKHO MCIOJB30BaTh IIBETHHIE

KapaHJany 1 GJIoMacTephl.
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Ha3BaHHbIe B TEKIMM CCHIJIKHA HAa TIEPBOMCTOYHUKH HAJIO TIOMETUTH Ha TOJISIX, YTOOBI TIPH
CaMOCTOSITENILHOM paboTe HAWTHM W BOUCATh HMX. B KOHCIEKTE JTOCIOBHO 3aIllMCHIBAIOTCS
ompesieNieHus] TIOHATUH, KaTeropuid M 3aKoHOB. OCTallbHOE MOJDKHO OBITH 3alMCaHO CBOUMH
CIIOBaMH.

Kaxxnomy crymeHTy HeoOXoauMo BbIpabOTaTh W HCHOJB30BaTh  JIOIMMYCTHUMbBIC
COKpaIIeHHs] HanboJiee pacpoOCTPAHCHHBIX TEPMHUHOB M IIOHATHH.

Memoouueckue pekomenoayuu no nOO20MogKe K NPAKMU4eCKUM 3aHAMUAM

[TpakTiueckue (ceMHHApCKUE) 3aHATUS — COCTaBHAs 4YacTh Y4eOHOro Iporiecca,
rpynmnoBast (GopMa 3aHATHI NPH AaKTUBHOM YYacTHHM CTYJCHTOB. IIpakTuueckue 3aHATHSA
CHOCOOCTBYIOT YIJIyOJ€EHHOMY HM3Y4YCHHIO HauOojee CIOXKHBIX MpoOiIeM HayKH M CIyKaT
OCHOBHOHM (hOpMOH TIOJBENECHUS HMTOTOB CAMOCTOSTENIbHOW paboThl oOydaromuxcs. Llembio
INPAKTUYECKUX 3aHATHI sABIsETCS YIrIyOJeHHME U 3aKpeIuIeHHe TEOPETUYECKUX 3HaHUM,
HOJIYYEHHBIX 00YYaIOMIMMHUCS Ha JICKIUAX U B MPOLIECCE CAMOCTOSTEIFHOTO H3y4eHUs y4eOHOTOo
Marepuaa, a, ClIe0BaTeIbHO, (POPMUPOBAHUE Y HUX ONPECIICHHBIX YMEHHI 1 HABBIKOB.

B Xxozme mOATOTOBKM K CEMHHApCKOMY 3aHATHIO HEOOXOIMMO IPOYUTATH KOHCIIEKT
JEKINU, M3YYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHTHCS C JONOJIHUTEIBHOH JUTEpaTypow,
BBITIOJIHUTH  BBIJAHHBIC IMPCIIOAABATCIICM  HNPAKTHYCCKUC  3adaHUA. HpI/I OTOM  Y4C€CTb
PEKOMEHIalluM TIperojaBaress W TpeOboBaHUs mporpammbl. JlopabaTbiBaTh CBOM KOHCIIEKT
JICKIIMH, JIeast B HEM COOTBETCTBYIOIIUE 3aIMCH U3 JINTEPATYPHI.

KenarenpHo npu IIOATrOTOBKE K MMPAKTUYCCKUM 3aHATUAM I10 JUCHUITIINHE
OJTHOBPEMEHHO HCIOJIb30BATh HECKOJIBKO HCTOYHHUKOB, PACKPBIBAIOIIMX 33 JaHHbIE BOIPOCHI.

Ha mnpaktuueckux 3aHATHSAX OOydaroluecs ydaTcsi TpaMOTHO H3JaraTb MpPOOJIEMBI,
CBOOOJTHO BBICKa3bIBaTh CBOM MBICIIH U CYXIECHUS, pACCMAaTPUBAIOT CUTYallUH, CIIOCOOCTBYIOIINE
pasBUTHIO MpodeccHoHanbHON KoMmeTeHTHOCTH. CleyeT MMeTh B BHJY, YTO MOJITOTOBKA K
NPAaKTUYECKOMY 3aHSATHIO 3aBHCUT OT (OPMBI, MECTa IPOBEIEHHUS CEMUHapa, KOHKPETHBIX
3a/laHuil U mopy4yeHuil. 9To MOXKeT OBbITh HallMCaHUE J0KIaAa, 3cce, pedepara (¢ moCIeAYIOUUM
WX 00CYXKJIEHUEM ), KOJUIOKBUYM.

Memoouueckue pekomenoauuu no OpeaHuU3AYUU CAMOCMOAMENLHOU PAdomol

CamocrositenbHas pabota (mo B.M. [lamo «camMOCTOSITENBHBIM — YENOBEK, MMEIOIIHIA
CBOM TBepble YOSKICHHUS») OCYIIECTBISIECTCS MIPH BceX hopMax 0OydeHHsI: OYHON U 320UHOM.

CaMocTtosiTenbHasi paboTa OOYYaIOIIUXCS - CHOCOO AaKTHUBHOTO, IIE€JICHANPABICHHOTO
MPUOOPETEHUS CTYIEHTOM HOBBIX JJII HETO 3HAHWN U yMEHUH 0e3 HeMmOCPEICTBEHHOTO yYacTHs
B 9TOM MpoIiecca npemnoaaareneid. [loBbIlieHne poi caMOCTOATEILHON PadO0ThI 00YJaIOIUXCS
MIPU TIPOBEJICHUN PA3TUIHBIX BUOB YUCOHBIX 3aHIATHH MPE/IITOIaraer:

—  ONTHMH3ALUI0O METOJIOB OOY4YeHHs, BHEIPEHHE B YYEOHBIM MPOIECC HOBBIX
TEXHOJIOTHI 00y4YeHHs, TOBBIMIAIINX MPOU3BOAUTEILHOCTh TPYJa MPEToaBaTelis, akTUBHOE
WCITOJIh30BaHNE MH(GOPMAIIMOHHBIX TEXHOJIOTH, TTO3BOJISIONIMX 00yJaromeMycsi B yA00HOe s
HEro BpeMs OCBaMBaTh yU4e€OHBIM MaTepua;

—  LIMPOKOE BHEAPEHHUE KOMITbIOTEPU3UPOBAHHOTO TECTUPOBAHMS;

—  COBEpIICHCTBOBAaHME METOJIUKH MPOBEICHUS MIPAKTUK U HAYYHO-UCCIEI0BATEIbCKOMN
paboThl 00y4aromuxcs, MOCKOJIbKY MMEHHO 3TH BUJAbI y4eOHOHW paboThl B MEPBYIO OYEpenb

TOTOBAT 06yqa101unxc;1 K CaMOCTOSATCIbHOMY BBIITOJIHCHUTO HpO(i)CCCI/IOHaJILHLIX 3a4a4,
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—  MOJEPHM3AIMI0 CUCTEMBI KYpPCOBOI'O M JUIUIOMHOIO IPOEKTUPOBAHUSA, KOTOpas
JIOJDKHA TOBBIIIATh POJIb CTYJEHTA B I0AOOpE MaTepuana, IOUMCKe IyTel peleHus 3aaau.

CamocrosarenbHas paboTa NPUBOAUT CTYINEHTa K IIOJIyYCHMIO HOBOIO 3HAHUS,
YIOOPSJOYEHUIO M YIIIyOJEHUI0  HMMEIOIIMXCS  3HaHWM, (QOopMUpOBaHMIO y  HEro
npodecCHOHATBHBIX HABBIKOB M YMeHUH. CaMOCTOsATeNIbHAS paboTa BBIMONHACT P PYHKIUII:

—  pa3BHUBAIOILYIO;

—  nH(OPMAIIMOHHO-00YyYaOIIYIO;

—  OpPHUEHTHUPYIOILYIO U CTUMYJIHPYIOIILYIO;

—  BOCIHTHIBAIOILYIO;

—  HCCIIEJ0BATENIbCKYIO.

B pamMkax Kypca BBINOJIHSAIOTCS CIEAYIOIINE BHIbl CAMOCTOATEIBHOM padoThI:

1. TIlpopabGotka yueOHOro wMmarepuasna (MO KOHCHEKTaM, Yy4eOHOW W Hay4dHOU
JauTepaType);

2. BrlinonHeHne pa3HOYPOBHEBBIX 3a/1a4 U 3a/IaHUI;

3. Pabota c TecTamu U BOpocamu JijIsl CAMOIIPOBEPKH;

4. BBINOJIHCHUE UTOTOBOM KOHTPOJIBHON PaOOTEHI.

CryneHTaM peKOMEHIyeTCsl ¢ CaMOro Hadalia OCBOCHHS Kypca paboTaTh ¢ JINTepaTypoi u
IpeJlaraéMbIMU 33/1aHUsIMHU B (hOpMe MOATOTOBKH K OUYEPETHOMY ayIUTOpPHOMY 3aHsThi0. [lpn
9TOM aKTYaJIM3UPYIOTCS MMEIOLIUECs 3HAaHUS, a TakKe co3laercd 0as3a Uil yCBOEHHsI HOBOI'O
MaTepHaia, BO3HUKAIOT BOIIPOCH!, OTBETHI HA KOTOPbIE CTYCHT MOJIYyYaeT B ayAUTOPUH.

Heo6x0auMo0 OTMETHUTB, UTO HEKOTOpPbIE 3a/JaHusl A CaMOCTOSATENbHOM paboThl IO
Kypcy UMEIOT OonpeesieHHyto cneuuduky. Ilpu ocBoeHnn Kypca CTyA€HT MOXKET MOJIb30BaThCs
O0uOIMoTEeKON By3a, KOTOpas B IOJIHOM Mepe oOecreueHa COOTBETCTBYIOLIEH JHUTepaTypoil.
3HAYUTENIbHYIO TOMOUIb B MOJATOTOBKE K OYEPETHOMY 3aHATHUIO MOXET OKa3aTh UMEIOUIUICS B
y4e0HO-METOINYECKOM KOMILJIEKCE KPATKUN KOHCHEKT JIeKIM. OH ke MOXKET UCI0JIb30BaThCs U
JUISL 3aKperIeHHsl MOJyYeHHOTO B ayaIuTopuu Marepuana. CaMmocrosTenbHas paboTa CTy/IeHTOB
IOpeIyCMOTpEHa Y4eOHBIM IIJJAaHOM U BBINOJHSETCS B 00s3aTeNbHOM TNOpsAKe. 3aaaHus
IIPEIUIOKEHBI TI0 KaXA0H U3y4aeMOW TEME U MOTYT TOTOBUTHCSI HHAUBUAYAIbHO WIN B IPYIIIE.
[To HeoO0XOAMMOCTH CTYIEHT MOXET oOpamarbcs 3a KOHCYJNbTAllMed K IperojiaBaTelio.
BrinonHenue 3a1aHnii KOHTPOJIMPYETCS. M OLIEHUBAETCS MPENO1aBaTEIEM.

JUis yCHenIHOro CcaMOCTOSITEIBHOTO HW3YYEHHs MaTepuana CerofHs HCIO0JIb3YITCA
pa3nuyYHbIe cpeAcTBa OOY4EHHUs, CpPeau KOTOPBIX 0CO00€ MECTO 3aHMMAlOT MH(OpMAalMOHHBIE
TEXHOJIOTUM PAa3HOTO YPOBHS M HANpPaBICHHOCTHU: 3JIEKTPOHHBbIE YUEOHUKU U KypChl JIEKLIUH,
0a3pl TECTOBBIX 33JaHUN M 3ajja4y. DJIEKTPOHHBIA y4eOHUK MPEICTaBISET cOOO0W MporpaMmMHOE
CPEICTBO, MO3BOJIAIONIEE MPEACTABUTH IS U3YUYEHUs TEOPETUUECKUII MaTepuall, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK M CAaMOCTOSATENIbHYIO TBOPUYECKYIO paboTy, IIOMOrarolee CTyleHTaM U
IIPENoAaBaTel0 OLEHUTh YPOBEHb 3HAHUN B ONPEACICHHOW TEMaTHKE, a TAaKKE COJepiKallee
HEOOXO/IMMYIO CIIPaBOYHYI HMH(pOpMAIH0. DIEKTPOHHBINH y4eOHHUK MOKET MHTErpUpOBaTh B
cebe BO3MOXKHOCTH Ppa3IMYHBIX IE€JAarOrMYecKuX MPOTrPaMMHBIX CPEACTB: O00y4aroIIux
IPOrpaMM, CIIPaBOYHUKOB, YUeOHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX IPOrpaMM.

Jlig ycrienHoW opraHM3aliiil caMOCTOSITENIbHOM paboThl BCe aKTUBHEE MPUMEHSIOTCS
pa3zHooOpa3Hble OOpa3oBaTeibHbIE pecypchl B ceTu VHTepHET: cucTeMbl TECTHPOBAHUS IO
pasNUYHBIM  00JacTsM, BHUPTYyaJbHBIE JIEKLIUH, J1a0OpaTopuu, IPH 3TOM I0JIb30BATEIIO
JIOCTAaTOYHO MMETh KOMIIBIOTEp M MOJKIIOUYeHHEe K MHTepHeTy Iuist TOro, 4yToOBI CBSI3aThCS C
IpenoaaBaTesieM, pelllaTh BRIYMCINUTENbHBIE 3a/1a4l U MOJIy4aTh 3HaHUA. Vcronb3oBaHue ceTeit
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YCUJIMBAET POJIb CaMOCTOSITENbHOM pabOThl CTyAEHTa M IO3BOJSET KapAUHAJIBHBIM 00pazoM
W3MEHUTh METOJUKY MPENO0IaBaHNUs.

CTyzneHT MOXEeT IoJIy4aTh BCE 3aJaHUS M METOJMWYECKUE YKa3aHMsI 4epe3 CEepBEp, 4TO
JIaeT eMy BO3MOXKHOCTb ITPUBECTH B COOTBETCTBUE JINYHBIE BO3MOXKHOCTH C HEOOXOAUMBIMU ISt
BBINOJIHEHUS paboT Tpyno3arparamMu. CTy[JeHT MMEET BO3MOXKHOCTH BBIIIOJNHATH PadoOTy jaoma
WIH B ayUTOpuH. bosbiioe BocnuTareabHOe U 00pa30BaTeIbHOE 3HAUEHUE B CAMOCTOSTEIIbHOM
yueOHOM TpyJie CTyJIeHTa UMeeT CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YK/IaeT U MOAJIEPKUBACT
BHUMaHUE M HUHTEPEC, IMOBBIIIACT AaKTHUBHOCTh MAMATH M MBIILJICHUS, MO3BOJISIET CTYACHTY
CBOEBPEMEHHO OOHApYXUTh U YCTPAaHUThH JOMYIICHHbIE OIIMOKA M HEAOCTaTKH, OOBEKTHBHO
OINpPEACINTh yYPOBEHb CBOUX 3HAHUI, NpakTUYecKMX ymeHHi. Camoe JOCTYIHOE M IIPOCTOE
CPEACTBO CAMOKOHTPOJIS C MPUMEHEHHEM MH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH -
3TO A TECTOB «on-line», KOTOpPhIE MO3BOJISAIOT B PEKUME PEAIbHOTO BPEMEHHU ONPEICIUTH CBOU
YPOBEHb BJAJACHHUS NPEAMETHBIM MAaTEPHUAIOM, BBLIBUTh CBOM OHIMOKM ¥ TOJIYYHTH
PEKOMEH/IallMU IO CaMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no papome c 1umepamypoi

Bcro nureparypy MOXKHO pa3/ieliuTh Ha YY€OHMKH M y4eOHbIC MOCOOMS, OpUTHHAIbHbBIE
Hay4Hble MOHOTrpa)uyecKre MCTOYHHMKH, HayuyHble IyONMKAalUU B NEepUOAMYECKON medatu. M3
HUX MOJHO BBLICIUTh JIMTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), JOINOJHUTEIbHYIO U
JUTEPaATypy JUlsl YTayOlIeHHOrO N3YYEeHUS JUCITUIINHBL.

N3ydyeHue IUCHUIUIMHBI ClEIyeT HayuHaThb C y4eOHMKA, IOCKOJbKY Y4YEOHUK — 3TO
KHUra, B KOTOPOM H3JI0)KEHbl OCHOBBI HAay4YHBIX 3HAHUN IO ONPEIECIIEHHOMY IpPEIMETY B
COOTBETCTBUM C IEJISIMHU U 33jauaMH 00y4eHUs!, yCTaHOBJIEHHBIMH ITPOrPaMMOH.

IIpu pabore c¢ nuTeparypoil HE0OXOAUMO YUUTBIBATh, YTO MMEIOTCS PA3IUYHBIE BUIBI
YTEHHUS, U KaXKIbII U3 HUX UCIOJIB3YETCS Ha ONPEEIIEHHBIX ATAallax OCBOEHUS MaTepuaa.

IIpedsapumenvroe YTeHNE HAINIPABICHO HA BBISIBIEHUE B TEKCT€ HE3HAKOMBIX TEPMUHOB
M TOUCK MX 3HA4YCHMsI B CIPAaBOYHOM JUTEparype. B yacTHOCTM, NpH YTEHMM yKa3aHHOU
JUTEpaTyphl HEOOXOIUMO MMOAPOOHENHIIIMM 00pa30M aHAIM3UPOBATH MOHATHS.

Cke603H0€e umeHue TpeANoaaraeT NpoYTEeHUEe MaTepraia oT Hadaja 10 KoHua. CKBO3HOE
YTEHHE JIMTEpPaTypbl U3 IPUBEIEHHOIO CIHCKAa JaeT BO3MOXKHOCTh CTYAEHTY c(OpMHpOBaTh
CBOJI OCHOBHBIX MOHATHH U3 U3y4aeMol 001acT U CBOOOIHO BIIaJIETh UMH.

Buvibopounoe — Hao00poOT, UMEET LIENbI0 MOUCK U 0TOOp MaTepuana. B pamkax aaHHOTrO
Kypca BbIOOpOYHOE YTEHHUE, KaK CIoco0 OCBOEHHSI COAEPIKaHUS Kypca, T0JIKHO UCIOIb30BATHCS
IIPY NTOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM 110 COOTBETCTBYIOIIUM Pa3/ieiaMm.

Ananumuueckoe umenue — 3TO KPUTHUECKUH pazbop TeKCTa C IMOCIEAYIOIIUM €ro
KOHCHeKTupoBaHueM. OcCBOeHHE yKa3aHHBIX MOHATHH Oyaer HauOosee 3(PQPEKTUBHBIM B TOM
cllydae, eCJi IPpU YTEHUHU TEKCTOB CTYJEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BOMpoChl. YacTh U3
3TUX BompocoB chopmynupoBana B POC B nepeune BonpocoB A cobecenoBanus. [lepeuenn
ATHX BOIIPOCOB OTrPAHUYEH, TIOATOMY BaKHO HE TOJBKO COJEp>KaHUE BOMPOCOB, HO CaM MPUHIUI
OCBOEHUS JIMTEPATYPHI C IIOMOILBIO BOIIPOCOB K TEKCTaM.

Lenbto uzyuaroweco 4TeHus ABISETCS TNTyOOKOE M BCECTOPOHHEE MOHUMaHHE Y4eOHOMH
uHpopmanuu. ECTh HECKOIBKO MPHUEMOB H3yJarOIIero YTeHHS:

1. YteHue mo anropuTMmy Ipejnojaraer pazoreHue uHpopMalnuu Ha OJOKH: Ha3BaHUE;
aBTOp; MCTOYHMK; OCHOBHAas HJes TEKCTa; (pakTWYecKHil MaTepuaj; aHalu3 TEKCTa IyTeM
COIIOCTABJICHUS UMEIOIUXCS TOYEK 3pEHHsI 10 pacCMaTpUBAaEMbIM BOIIPOCAM; HOBU3HA.

2. IIpueM nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIACAYIOMIUN aJITOPUTM:
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—  MEIUICHHO NPOYUTATh TEKCT, CTAPAsACh IIOHATH CMBICI U3JI0KEHHOTI0;
—  BBIJCJINUTH KJIIOUEBBIE CIIOBA B TEKCTE;
—  II0CTapaTbCs NOHATh OCHOBHBIE UJIEH, MOATEKCT U OOIIMIA 3aMBbICell aBTOpA.

3. Ilpuem Te3upoBaHUs 3aKI0YaeTCS B (POPMYIMPOBAHUH TE3UCOB B BHJIE TOJOKECHUH,
YTBEPKJICHUM, BBIBOJOB.

K osromy MOXHO m00aBUTh M HHBIE NpPUEMBL: TNpHeM pedepupoBaHus, MpHUEM
KOMMEHTHUPOBAHUS.

BaxHoll cocraBistomieil Jir000ro COJIMIHOIO HAYYHOIO HU3JaHMs SIBISIETCS CIHCOK
JUTEpATyphl, Ha KOTOPYIO CChbLIaeTcss aBTOp. [IpM BO3HMKHOBEHMHM HHTEpeca K KaKOW-TO
oOcyxnaeMoll B TeKCTe IpobieMe Bcerja ecTb BO3MOXKHOCTb OOpaTUThCS K  CIMCKY
OTHOcALIeHca K Hed aureparypsl. B 3TOM citydae Bcs mpoOiema kak Obl pa3OuBaercs Ha
COCTABJISIIOIIME YaCTH, KaXKIas U3 KOTOPBIX MOYKET M3y4aTbCs OTIAEIBHO OT Apyrux. lIpu stom
Ba)XHO HE TEPATH U3 BU/IA OOIINK KOHTEKCT M HE TIOTPYKAThCS YpE3MEPHO B JICTAIIH, IIOTOMY YTO
TaKUM 00pa30M MOKHO HE YBUAETH TJIABHOTO.

IloaroToBka K 3K3aMeHY JOJDKHA IIPOBOJUTHCS HA OCHOBE JIEKIIMOHHOIO MaTepuala,
MaTepHaja MpaKTUUYECKUX 3aHATUH ¢ 00s3aTebHBIM OOpaIlleHHeM K OCHOBHBIM y4eOHUKaM I10
Kypcy. OTO IMO03BOJUT HUCKIIOUUTh OIIMOKM B IOHMMaHUM MaTepuaiga, OOJIErYuT ero
OCMBICJICHHE, IPOKOMMEHTHPYET MaTEpHUa MHOIOYUCIIEHHBIMY IIPUMEPAMH.

Memoouueckue pekomenoauuu 011 HOO2Z0MOBKU K IKIAMEHY

Dk3aMeH sBsieTcs (POPMOI UTOTOBOTO KOHTPOJISI 3HAHUM M YMEHHH, 00yJaroImuXcs 110
JAaHHOW JMCUMILIMHE, MOJYyYEHHBIX Ha JeKIUSAX, NPAKTHUECKUX 3aHATHSAX U B Ipoliecce
caMoCTOSITeNbHOM paboThl. OCHOBOM Ui ONpENENeHUs OLEHKU CIYXKHUT YPOBEHb YCBOCHHS
oOyyaromuMucs Matepuaia, MpeayCMOTPEHHOro JaHHOW paboueil mporpammoil. K sk3ameny
JIONYCKAIOTCA  CTYJEeHThl, HaOpaBmue 36 u Oonee OauloB 1O HTOraM TEKYIIErOo U
IPOMEXYTOUHOro KOHTpoJsl. Ha sk3ameHe cTyaeHT MoxeT HaOpath ot 15 1o 30 6aos.

B mepuox moAroTOBKM K 3K3aMeHy oOOydaroliuecss BHOBb oOOpamaroTcs K y4deOHo-
METOJMYECKOMY MAaTEpUaIly U 3aKPEIUIIOT IPOMEXYTOUHBIE 3HAHMSL.

[ToaroroBka oOy4aroierocs K 3k3aMeHy BKJIIOUAeT TPH dTara:

— camocTodATeNbHas paboTa B TEYEHUE CEMECTPa;

— HENoCpeICTBEHHas MOJArOTOBKA B JIHM, NPEIIIECTBYIOUIME 3K3aMEHY IO TeMaM
Kypca;

— TIOATrOTOBKA K OTBETY Ha dK3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipu moaroToBke K dK3aMeHy 00ydYaroImMUMCs 11€Jeco00pa3HO MCMHOIb30BaTh MaTepUalbl
JEeKIHHA, y4eOHO-METOJMYECKHE KOMIUJIEKChl, HOPMATUBHBIE JOKYMEHTHI, OCHOBHYIO U
JIOTIOTHUTEIIBHYIO JTUTEPATYPY.

Ha sx3ameH BbIHOCHUTCS MaTepHuai B o0beme, MpeIyCMOTPEHHOM paboyeil mporpammoit
y4eOHOI TUCIMITIIMHEI 32 ceMecTp. DK3aMeH IPOBOIUTCS B MUCHbMEHHOW/YCTHOM hopMme.

[Ipu mpoBeneHun sK3amMeHa B MUCHhMEHHOH (YCTHOW) (hopme, BemyIIHil MpenoaaBaTeb
COCTaBJISieT 3K3aMEHAI[MOHHbIE OWJIETHI, KOTOpbI€ BKIJIIOYAIOT B Ce€Os: TECTOBBIE 3aJaHMS;
TEOPEeTUYECKHE 3aJaHus; 3aJauyud Wiau cuTyauuu. DopMmynupoBKa TEOPETHUECKUX 3a/laHus
coBnajaeT ¢ GopMyIMPOBKOM MepeyuHs 3K3aMEHAIIMOHHBIX BOIIPOCOB, JOBEACHHBIX 10 CBEIECHUS
o0yyaromuxcst HakaHyHe SK3aMeHaIlMoHHOW ceccuu. CojnepkaHHe BOIPOCOB OJHOTO Owuiera
OTHOCHTCS K Pa3IMYHBIM pa3jiesaM IMporpaMMbl ¢ TeM, YTOObI OoJiee MOJTHO OXBATUTh MaTepHall
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y4eOHON JUCITUTIITMHBI.

B aynuropumn, rae npoBOAUTCS YCTHBIN SK3aMEH, JOJKHO OJTHOBPEMEHHO HAXOJIUTHCS HE
0oJiee MIeCTH CTYJAEHTOB Ha OJTHOTO MpPErnoJiaBaresis, IPUHUMAIOIIEro dk3aMeH. Ha moaroToBky
OTBETa Ha OMJIET Ha dK3aMeHe OTBOIUTCS 40 MUHYT.

[Tpu npoBeneHnr MTUCHMEHHOTO PK3aMEHa Ha padoTy OTBOAUTHCS 60 MUHYT.

Pe3ynbrar ycTHOrO (MMCHbMEHHOTO) 9K3aMEeHa BhIPAYKAETCs OLIEHKAMU:

1. Onenka «omauuno» — ot 91 no 100 GamnoB — TeopeTHUecKoe CoAep)KaHHEe Kypca
OCBOEHO TOJIHOCTBIO, 0e3 mpobenoB, HEOOXOOUMBbIE NPAKTHUECKHE HAaBBIKM pabOThl C
OCBOGHHBIM MarepuajioM chopmupoBaHbl. Bce mnpenycMoTpeHHBIE MPOrpaMMoil 00y4deHHs
yueOHbIC 33aHHsI BHITIOJTHEHBI, KAUECTBO X BBHITIOJHEHUS OICHEHO YUCIIOM OaJloB, OJIM3KUM K
MakcuMaiabHOMY. Ha 3K3aMeHe CTyJIeHT AEMOHCTPHUPYET IIyOOKHE 3HAHUS MPEIyCMOTPEHHOTO
porpamMMmoil Marepuaia, yMeeT YeTKO, JAKOHUYHO U JIOTUYECKU MOCIE0BaTEIbHO OTBEYATh Ha
MOCTaBJICHHBIE BOIIPOCHI.

2. Ouenka «xopowo» — ot 81 nmo 90 GamioB — TeopeTHUYECKOE COJep)KaHuEe Kypca
OCBOEHO, HEOOXOJUMbIE TPAKTUYECKUE HAaBBIKU pPalbOThl CHOPMHUPOBAHBI, BBIOJHEHHBIC
yueOHbIe 3a/laHus COAepKAT He3HAUUTEeNbHbIE OMMOKU. Ha 3K3aMeHe CTyJIeHT AeMOHCTpUPYET
TBEpPAOE 3HAHUS OCHOBHOTO (IIPOrPaMMHOI0) MaTepHuala, yMeeT YeTKO, TpaMoTHO, 0e3
CYIIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA MOCTABJIEHHBIE BOITPOCHI.

3. Onenka «ydosiremsopumenvioy — ot 61 10 80 GaITIOB — TEOPETUUYECKOE COJICPIKAHNE
Kypca OCBOEHO HE€ MOJIHOCThIO, HEOOXOAUMbIC MPAKTUYECKUE HABBIKA PabOThl CHOPMHUPOBAHBI
YaCTHYHO, BHITIOJTHEHHBIC yUeOHBIC 3aaHus CoJepKaT rpyosie ommOku. Ha sk3aMeHe CcTyneHT
JEMOHCTPHUPYET 3HAHHE TOJIBKO OCHOBHOT'O MaTepuaia, OTBETHI COAEpkaT HETOUYHOCTH, CJIabo
apryMEeHTHUPOBAHbI, HAPYIIIEHA MOCIEI0BATEILHOCTh H3JI0KEHHS MaTepHaa.

5. Ouenka «neyoosnemseopumenvnoy oT 36 10 60 OanIoB — TEOPETUUECKOE COJEpKAHNE
Kypca HE OCBOCHO, HEOOXOIMMBbIE MPAKTHUYECKHE HABBIKU paboThl HE Cc(HOPMUPOBAHBI,
BHIMIOJTHEHHBIE ~ yueOHBbIE  3a/JaHus  coAepkar TpyOble  OMMOKH,  JOMOJHUTEIbHAs
CaMOCTOSITeNIbHAsI paboTa HaJl MaTepUAJIOM Kypca HE TPUBEACT K CYIICCTBEHHOMY IMOBBIIICHUIO
KauecTBa BBIMOJHEHUs y4eOHbIX 3amaHuid. Ha sk3aMeHe CTyAEHT NEeMOHCTPUPYET HE3HaHUE
3HAYUTENIbHOW YacTh MPOTPAaMMHOIO MaTepHayia, CYIIECTBEHHbIE OIIMOKM B OTBETax Ha
BOIIPOCHI, HEYMEHHE OpPHUEHTHPOBATHCS B Marepuaie, HE3HAHHWE OCHOBHBIX TMOHSATUHN
JUCITUTUIAHBI.
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8. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHUIIMHBI
8.1. TpeGoBaHus1 K MaTepHAJbLHO-TEXHUYECKOMY 00ecledeHHI0

Jlia peanuzauuu padbodel MporpaMMbl IUCHUIIIMHBI UMEIOTCS CIIELIMATIbHBIE TOMEILEHUS
JUISL IPOBEJCHUS 3aHITUN JIEKIIMOHHOTO M CEMUHAPCKOTr0 THUIIA, TPYNIIOBBIX U MHAWBHUYAJIbHBIX
KOHCYJIbTallMM, TEKYLIEr0 KOHTPOJISI M IPOMEXKYTOUYHOM aTTEeCTallMH, a TAK)Ke IOMEIIEHUs AJs
CaMOCTOSTENIbHOW pabOThl U MOMEIIEHUS JUIsl XpaHEHUs U IPOPHIAKTHYECKOro 00CITy >KUBaHUS
obopynoanus. CrienuainbHble OMELIEHUS YKOMIUIEKTOBAHbI CIIEHUAIN3UPOBAHHON MEOEIbIo U
TEXHUYECKUMHU CpeACTBAa OOY4EHHUs, CIYXKAIUMH JUIsl MpeJcTaBIeHus] UHPOpMALMKU OONIbIION
ayJUTOPHUU.

Jlng  mpoBeneHuss 3aHATUM  JIGKIMOHHOTO  TUIIA HMMEIOTCS  JIEMOHCTPALMOHHOE
o0opynoBanue u yueOHO-HarmsaHble nmocodus. Ilo nucnumnnae «BBeneHue B 3IIEMEHTAPHYIO
MaTeMaTHKy» HMEIOTCS IMPE3CHTAlMH 10 OTIACIBHBIM TE€MaM Kypca, MO3BOJSIONIME Hambosee
3 PEKTUBHO OCBOUTH IPEACTABICHHBIN y4eOHBI MaTepHall.

[Tpu npoBeneHUN 3aHATUH JEKIIMOHHOTO/ CEMMHAPCKOI'O TUIIA 3aHATUH UCIIOJIb3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE oDecnedenue:

- IporpamMMmHoe oOecnedeHue cpelIcTB aHTuBUpycHOH 3amuTsl Kaspersky Endpoint
Security mnst 6usneca - CranmaptHbid Russian Edition. 1000-1500 Node 1 year Educational
Renewal License (KL4863RAVFQ);

- mporpamMmmHoe obecnieuenue st pabotsl ¢ PDF-nokymentamun. ABBYY FineReader 15
Business.

- IporpaMMHoe obecrieueHue A padotel ¢ nokymeHtamu ¢opmara PDF Acrobat Pro
DC for teams ALL Multiple Platforms Multi European Languages Level 1 (1-9) Education
Named License 65297997BB01A12

- oucHoe nporpamMmmHoe obecrnieuenue MoiOduc CtangapTHBIHA

€80000HO pacnpocmpansemvle npocPamMMblL.

- Web Browser — Firefox;

— AcademicMarthCADLicense - maremaTHYecKoe MPOrpaMMHOE oOecledeHHue, KOTopoe
MO3BOJISIET BHIMOIHATh, aHAJIU3UPOBATh BAKHEHUIIINE HHKEHEPHbIE pacueThl 1 OOMEHNUBAThCS
UMH;

- 7zip - mporpamm JUIsl CKaTUsl M pacliakoBKU (paiisios;

- AdobeReader— nporpamma uist uteHust PDF ¢aitnos;

- DjvuReader — mpumnoxeHus Ui paclio3HaBaHMs, KOHBEHTUPOBaHUS M paboThl ¢ Djvu
daitnamu.

[Tpu ocymiecTBieHMM 00pa30BATENBHOIO IpoLEecca CTYyJCHTaMH M IPENoAaBaTeIeM
UCTIOJIB3YIOTCS Cleqytone MHPOpMalMOHHO crpaBouyHble cucteMbl: OBC «AnITudpOykcey,
OBC «Koncynbrant cryaenta», CIIC «KoncynbranT mirocy, CIIC «"apanT».

8.2 OcoOenHOCTH peajM3alui JUCUMILIMHBI 1JI HHBAJIWI0B U JIUIL €
OrpaHMYeHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI

JUis CTyeHTOB C OTpaHMYEHHBIMH BO3MOXHOCTSIMHM 3[I0POBbS CO3JIaHBI CIIEIUAJIbHBIC
YCIOBHS ISl TIONyYeHHUsT o00pa3oBaHMsA. B IeIsIX JOCTYITHOCTH TIOJTYYEHHUsS BBICIIETO
o0pa3oBaHus 1O 00pa3oBaTENBFHBIM NPOTPaMMaM HHBATUAAMH M JUIAMUA C OTpaHUYECHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBbsI YHUBEPCUTETOM 00ECIIEUMBACTCS:

1. AnpTepHaTuBHas Bepcus oOQUIMANTBHOTO caiita B cetu «UHTEepHET» ans
CIa00BUIAIINX

2. JIns MHBaNMAOB C HApyLICHUSIMU 3peHUs (CIabOBUISIIME, CIENbIE) - MPUCYTCTBHE
ACCHUCTEHTA, OKAa3bIBAIOIIETO OOYYaromeMycsi HEOOXOAUMYIO TOMOIIb, JAYOJMPOBAHUE BCIYX
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CIpaBOYHON MH(OpPMAIMK O PACHUCAHUM YYEOHBIX 3aHATHM; HaJIUYUe CPENCTB JUIS YCUIICHUS
OCTaTOYHOTO 3pEHUs, OpallIeBCKOM KOMIbIOTEPHOI TEXHUKH, BUICOYBEIUUUTENCH, IPOrpamMm
HEBU3YAIIBHOTO JOCTyNa K WHQPOpMAIUU, MPOTrPaMM-CHHTE3aTOPOB peYH U JAPYTUX
TEXHUUYECKUX CPEACTB IpHeMa-liepenadr yueOHoW uHopManuu B JOCTYNHBIX (opmax s
CTYJCHTOB C HAPYIICHUSIMH 3PCHUS;

3. n9 WHBAIMIOB U JIMIl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBbS IO CIIYXY
(cmabocnpIianiue, TIyXue) —3BYKOYCHIMBAIOIIAS allaparypa, MyJIbTUMEIUMHBIE CPEACTBA U
Ipyrue TEeXHUYECKHEe CpeACTBa NpHeMa-lieperadyd ydyeOHOM uHGOpMalud B JTOCTYHMHBIX
dbopmax;

4. Jlnga MHBAIMIOB U JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH 3/J0POBbSI, MMEIOIIUX
HAPYIICHUS OIMOPHO-JBUTaTEILHOTO alllapara, CO3JaHbl MATePUATBHO-TEXHUYCCKUE YCIIOBHS
o0ecreunBaroIie BO3MOXKHOCTb OECHpPENATCTBEHHOTO JOCTyNa OOYyYaromMXcsi B YydeOHbIE
MOMEIIEHUS, OOBEKTY IMUTAHUS, TyaJeTHbIE M JIPYrHe MOMEIICHHUsS YHUBEPCHUTETa, a TaKkXKe
npeObIBaHMS B YKa3aHHBIX IIOMEIICHUSX (HAJMYHUE PACITUPECHHBIX IBEPHBIX MPOEMOB, TIOPYUYHEH
U IPYTUX MPUCTIOCOOTICHHIA).

OOyuvaromuecs W3 4YMclIa JHUI C OrFPAaHUYEHHBIMA BO3MOKHOCTSIMH  3JI0POBBS
oOecreveHbl JJIEKTPOHHBIMU 00pa30BaTelIbHBIME pecypcaMu B (opmax, aJanTHPOBAHHBIX K
OTPaHUYCHUSM UX 3/I0POBBS.

OOyJarommMcss ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBSI  ITPEIOCTABIISIOTCS
crernuaibHble Y4eOHUKM W y4yeOHble mocoOus, WHas ydeOHas JauTepaTypa, CIelUalbHbIE
TEXHUYECKHE CpeACTBa OOy4YeHHUS KOJUIGKTHBHOTO ¥ HWHAMBHAYAJIBHOTO IMOJIb30BAHUS,
MPEIOCTaBIICHUE  YCIYI  acCUCTeHTa  (NMMOMONIHHWKA),  OKa3bIBAIOMIETO  OOyYarONIIMCS
HEOOXOMUMYI0  TEXHMUYECKYI0 IOMOIIb, a TaKXKe YCIyrd CYpAONEPEeBOAYUKOB U
TU(DI0CYpIOTIEPEBOTUUKOB.

a) 1S C1abOBHIAIINX :

- Ha JK3aMEHE TPUCYTCTBYET ACCHCTEHT, OKA3bIBAIOIIUN CTYJICHTY HEOOXOINMYIO
TEXHUUYECKYI0 TIOMOIb C YYeTOM HHAWBHIYaIbHBIX OCOOCHHOCTEH (OH TOMOTraeT 3aHsTh
pabodee MecTo, TIepeBUTATHCS, TIPOYUTATH M OPOPMUTH 3a/IaHHE, B TOM YHCIIC 3aITUCHIBAS 10T
JTUKTOBKY);

- 3QJaHdsS JUIS  BBITIOJHEHUWS, a TakKKe HWHCTPYKIUS O TMOPSJIKE MPOBEICHUS
3aueTe/K3aMeHa OPOPMIISIFOTCS] YBEITHUEHHBIM HIPUPTOM;

- 3QJIaHUS JUTS BBITIOJTHEHUS HA dK3aMEHE 3aUUTHIBAIOTCS aCCHCTEHTOM;

- MUCbMEHHBIE 3a/1aHUs BHITIOIHIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS] ACCUCTEHTY;

- CTYIEHTY /IS BBIOJTHCHHUS 33JaHUS TPU HEOOXOJWMOCTH TPEIOCTABIISETCS
YBEJIMYUBAIOIIEE YCTPONCTRO;

B) JJISl TIIyXUX U CIa0O0CIIbIIIANX:

- Ha 3adere/PK3aMeHe TMPHUCYTCTBYET ACCHUCTEHT, OKAa3bIBAIOMIMKA  CTYICHTY
HEOOXOIUMYIO0 TEXHUIESCKYIO TIOMOIIb C YI4EeTOM HHIWBHIYaTbHBIX OCOOCHHOCTEH (OH ITOMOTaeT
3aHATh pabodee MecTo, MepelBUraThCs, MPOYUTaTh U O(GOPMUTH 3aJaHHE, B TOM YHCIIE
3aIUCHIBAs TI0]] TUKTOBKY);

- 3a4eT/7PK3aMeH MPOBOIUTCS B MUCbMEHHOU (opMe;

- oOecrieynBacTCsl HAIUYHE 3BYKOYCHJIMBAIONIEH ammapaTypsl  KOJUICKTHBHOTO
MOJIb30BaHUsA, TPU HEOOXOJUMOCTH TIOCTYMAIOIIUM TPEIOCTABISETCS 3BYKOYCHIIHBAIOIIAS
anmaparypa WHJIHBHIYAIBHOTO TI0Jb30BaHUS;

- 110 JKETIAaHWIO CTYCHTA DK3aMEH MOXKET IPOBOJAUTHCS B MMCEMEHHOU (opme;

) JIs U C HApYIICHUSMH OIMOPHO-JBHTATEILHOTO —ammapara  (TSHKEeIbIMH
HAPYIICHUSMH JBUTATEIbHBIX (PYHKIMI BEPXHUX KOHEYHOCTEH WM OTCYTCTBUEM BEPXHUX
KOHEYHOCTEH):

- MHUCHMEHHBIC 3a/IaHUS BBIMIONHSIOTCS HAa KOMIIBIOTEPE CO CHEIHATU3UPOBAHHBIM
POrpaMMHBIM 00€CTIeYeHUEM WIIM HAIUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIaHUIO CTY/CHTAa YK3aMEH MTPOBOAUTCS B YCTHOM dopMe.
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JIMCT
U3MEeHeHUil (1onoHeHuii) B padoueil nporpamme

TMCHIUIUIAHBI «I pynnogvie ceolicmea Oud@epeHyuanbublx ypasHeHuiLy
no nporpamme crieranurera 01.05.01 dyngamenTanbHbIe MaTeMaTuka 1 MEXaHHUKa

(TTpodwib: «DyHmaMeHTaTbHAS MaTEMaTHKa») Ha y4eOHBIN TOT
Ne DJleMeHT (IyHKT) IlepeyeHb BHIHOCHUMBIX U3MEHEHH I IIpumeyanue
n/n PIL (10MOJTHEeHUI)

OOcyxneHa W pPEKOMEHJOBaHA Ha 3acedaHuu Kadeapbl aneebpvl u  Ougdhdepenyuanvhbix

VPAasHeHul
poTOKOI Ne OT « » 20 T.

W.o. 3aBenyromiero kadgeapoi / /

HOAMNNCH, paclH(pOBKa IOMNUCH, AaTa
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Pacnpenenenne 6a110B TeKyIIero u pyoe;KkHOro KOHTPOJIS

Tpunosicenue 1

M Buo konmponsn Cymma bannos

n/n Obwan cymma | 1-a mouka 2-s mouka 3-1 mouka

1 Iocewenue 3anamuii 0o 10 b6annos 00 3 0. 00 3 0. 004 0.

2 Texkywuiit KOHmMpob: 00 24 6annos 00 8 o. 00 86. 00 8 .
Omeem na 4 éonpoca om 0 0012 0. om 00046. | om00do4b6. om 0 0o 4 6.
[TomHBIH IPaBIIIBHBIN OTBET no 12 6amnos 4 0. 46. 40.
HenonHbI paBUIBHEIA OTBET or 3 1012 6. or 1 no406. or 1 no406. or 1 mo46.
OTBeT, copepkamuii HETOYHOCTH, OITNOKH 06. 06. 06. 06.
Buvinonnenue camocmoamenvnvix 3a0anui om 00012 6. om0oo46. | om0ado46 om (00046
(pewenue 3a0au)

3 Pybesxncuvtit konmpoJip 00 36 bannos 00 12 b. 00 12 b. 00 12 0.
TECTHPOBaHUE or 0 o 15 6. or 0105 0. or 0105 0. or 0 105 6.
KOJUIOKBHYM or 0 o 21 0. or 010 70. or 0o 70. or0mo076.

4 Hmozo cymma mexkywiezo u pyoescnozo
KOHmMpOns 00 70 bannos 00 230. 00 23 b. 00 24 o.

5 IlepBblii 3Tan (0a30BbIii ypOBEeHBb) —

OLIEHKA «Y/JIO0BJIETBOPUTEIbHOY He MeHee 36 6. | He meHee 12 0. | He menee 12 6. | He meHee 12 0.

6 Bropoii 3Tan (NIPpOABHHYTHI YpPOBEHb) — menee 70 0.

OLIEHKA «XOPOIIo)» (51-69 6.) MmeHee 23 0 MmeHee 23 0 MeHee 240

7 Tpernii 3Tan (BBICOKMII YpPOBEHb) -

OIIEHKA «OTJIMIHO) He meHee 70 6. | He menee 23 0. He MeHee 23 0 He MeHee 240
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Ipunooscenue 2

IIkajia oneHNBAHUA IVIAHUPYEMBIX Pe3yJ1bTATOB 00y4eHus!

Texyummii 1 py0e:KHbIii KOHTPOJIb

Cemect IIxaJja oueHNBAHUA
p
0-35 6annos 36-50 6annoe 51-60 6annoe 56-70 6annos

9 Yactuunoe mnocemrenne | [Tomaoe wnm  uvactuunoe | IlomHoe vnu | IlonHoe mocemeHue
AyOUTOPHBIX  3aHATHH. | MOCEMIEHHWE  ayAWTOPHBIX | YaCTHYHOE ayIUTOPHBIX
HeynoBnerBoputenbHoe | 3aHATHM. YactuuHoOe | moceleHne 3aHITHH.
BBINOJIHEHUE BBITIOJIHEHTE ayauToOpHBIX 3aHATHH. | [lomHOE BEITIONHEHUE
nabopaToOpHBIX U | MPaKTHYECKHUX pa6ot. | [lonHOE BBIMONHEHHUE | MPAKTUYCCKUX
MPAKTUUECKHUX pabot. | BeIMonHEeHHEe KOHTPOJIBHBIX | MPAKTUYECKUX PAOOT. | 3aHATHIA.
[Tnoxast moaroroBka K | paboT, TECTOBBIX 3ajaHuil | BeimonHeHue Brinonnenue
OaJTbHO-PEUTUHTOBBIM Ha OILICHKY | KOHTPOJBHBIX pPabOT, | KOHTPOJIBHBIX PAOOT,
MepornpusaTusiM. CTYIEHT | «yAOBIETBOPUTEIBHOY. TECTOBBLIX 3aJaHUll Ha | TECTOBBLIX 3aJaHHUI Ha
HE JIOITyCKAeTCs K OIICHKHU «XOPOIIIO». OIIEHKH «OTIHYIHO.
MIPOMEXYTOUHOM
aTTeCTallui

IIpomexyTounas arrecranus (3K3aMeH)
Cemectp IIIkama orieHUBaHUS
HeynosnerBoputensu Y 10BIETBOPUTEIHHO Xopo1o OTnuyHO
o (61-80 6ammoB) (81-90 6anmoB) (91-100 6ammoB)
(36-60 GamoB)
9 Crynmentr mmeer 36-60 | Crynerr wumeer 36-50 | Crymentr wmmeer 51-60 | Ctyment mmeer 61-70

0amoB 1O HTOraM | OajioB 110 uroraMm | OaylIoB 1o AroraMm | OajIoB IO  HTOraM
TEKYIIETo U | TEKyIIero W pPYOEKHOTO | TEKYIIEro M PYOEKHOTO | TEKYIIETO U PyOEKHOTO

PYOEIKHOTO KOHTPOJIS,
Ha DK3aMeHe He aal
MOJIHOTO OTBETa HH HA
OJIMH BOIIPOC.
CryzneHt umeer

36-45 OamnoB 1O
UTOTaM TEKYIIEro M
PyOEKHOTO KOHTPOJIS,
HAa  9K3aMeHe  jai
MOJIHBIA OTBET TOJILKO
Ha OJTH BOIPOC.

KOHTpOJISI, Ha DK3aMEHE
Jal TIOJNHBIA OTBET Ha
OJIMH BOTIPOC M YaCTHYHO
(TIOJTHOCTBIO) OTBETHJI HA

BTOPOI.
Crynent wumeer 46-60
0auIoB 1o HATOraM

TEKYIET0 W PyOeKHOTO
KOHTpOJIS, Ha 3K3aMCHE
ajl TOJIHBIM OTBET Ha
OJIMH BOIIPOC WA
YaCTUYHO OTBETHII Ha BCE
BOIIPOCHI.

CryneHt HMeeT o
UToram TCKyHIeFO nu
py6exHoro KoHTpoJs 61-
70 OamnoB Ha JK3aMEHE
HE Jail IIOJIHOIO0 OTBETa
HU Ha OJTUH BOTIPOC.

KOHTPOJISI, Ha SK3aMeHe
Jlajl TOJIHBIM OTBET Ha
OolMH BOIIPOC u
9aCTUYHO (TIOJIHOCTHIO)
OTBETHUJI Ha BTOPOH.

Crynent umeer 61 — 65
0alutoB MO HWTOraM
TEKYIIETO W PYOEKHOTO
KOHTPOJSI, Ha SK3aMEHe
Jlan TOJHBIA OTBET Ha
OlUH BOIPOC u
YaCTMYHO OTBETWJI Ha
BTOpoi. CTyIeHT mMeeT
66-70 6am1oB IO HTOTAaM
TEKYIIeT0 W PyOe)HOTO
KOHTPOJIS, Ha SK3aMEHe
Jlal  TOJIHBIK ~ OTBET
TOJIBKO Ha OJIFH BOTIPOC.

KOHTPOJISI, Ha K3aMEHe
Jlajl TOJHBIM OTBET Ha
ouH BOIIPOC u
9aCTUYHO (TIOJTHOCTBIO)
OTBETUJI HA BTOPOH.
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