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1. leab 1 3a1a44 OCBOCHUS JUCHMILIUHBI (MO1YJIA)

[Tocnemaue AecATHICTHS XapaKTEPU3YIOTCS TIYOOKAM IPOHUKHOBEHHEM METOJIOB
MaTEeMaTHYEeCKOTO MOJICIIMPOBAHKS B HAYKYy O KHBOM. VICIOIb30BaHHEe MaTeMAaTHKH JJIs TIOMCKA
Y TIO3HAHKS OMOJIOTHYECKUX 3aKOHOB UMEET JUTUTEIIbHYIO UCTOpHIo. Celiuac MeeTcst y)Ke MHOTO
CTaTed W KHWI, CHCIHAIBHO ITOCBAIICHHBIX MATEMaTHYCCKOMY MOJICIHPOBAHUIO Pa3IMIHBIX
OMOJIOTUYECKHUX IPOIECCOB M SIBIICHUH, CIIOKHWIACh HOBas JHUCHUILIMHA — MaTeMaTHYeCKas
OuoJIorus.

[Tpenmer «HenmokanpHbIC KpaeBbIe 3aJ1aud JJIsT MOJICITBHBIX YPAaBHCHUN MaTeMaTHUECKOM
OHOJIOTHHN» COCTABIISIET MCCIIENOBAHNE OCHOBHBIX THIIOB KaK JIOKAJIBHBIX, TaK W HEIOKAIBHBIX
YpaBHEHH, OTIMCHIBAIONINX Pa3IUIHbIC OMOJIOTHYCCKHE IPOTIECCHI U SIBJIICHHUS.

B ¢Bs131 ¢ 5THM, OCHOBHBIMH LEIISIMH JUCHHATUINHEL ABJISIOTCS:

- M3yYCHHE HOBBIX 33J1a4 JUIsI MOJCIILHBIX YPaBHEHUH MaTeMaTHIECKOH OMOJIOTHY;

- 3HAaKOMCTBO C HOBBIMH METOJAaMH, UCIOJIb3YeMBIMU I  JOKa3aTelbCTBA
SIMHCTBEHHOCTH ¥ CYIIECTBOBAHUS PEIICHUI pacCMaTPUBAEMBbIX 3aJ1ad;

- 3aKpeTUICHUE Ha MPAKTUKE HEOOXOIUMBIX HABBIKOB pA0OTHI ¢ HOBBIMU METOJIAMHU.

3amauu JUCLUILUINHEIL:

- YCBOCHHE CTYyJICHTAMH OCHOBHOT'O TEOPETUYECKOT0 MaTepraia Kypca;

- BBIpa0OTKa MIPOYHOTO HABBIKA T10 PEIICHUIO COOTBETCTBYIOMINX 3a/1a4;

- MpHOOpeTEeHWEe CTYICHTAaMU 3HAHUH, MO3BOJIIOIIUX MPUMEHATh WX B HAYIHOM
IEITENLHOCTH.

2. Mecto aucuuminnsl B ctpykrype OITIOII BO

Huctunnmuna  «HenokanpHble  KpaeBble  3aJadyu Uil MOJCNIBHBIX  YpaBHEHHUH
MaTeMaTHYeCKOW OHOJIOTHUM» OTHOCUTCA K BapuaTUBHOW dactu broka 1 «JlucuurnimuHb
(MomynH)» OCHOBHOM 00pa3oBaTeNbHOW MporpamMMmbl 1o Hampasienuio mnoarotoBku 01.03.01
Marematuka mnpodumis «AuddepeHnuanpapie  ypaBHEHHUS, JUHAMHYECKUE CHUCTEMBI |
ONTHUMAJILHOE YIPABJICHHUE» YaCTH (HOPMUPYEMO ydaCTHUKAMU 00pa30BaTEIbHBIX OTHOIIICHUH.

JIist ycrienmrHoro M3y4eHus JUCHUIIIMHBI HEOOXOJMMBl 3HAHHS, YMEHHS W HaBBIKH,
MPUOOpPETEHHBIE B PE3YJIbTaTe OCBOCHHUS NPEANISCTBYIONIUX UCHUIUIMH: MaTEeMaTUYECKUM
aHanu3; anredpa; nuddepeHmanbHble ypaBHeHHS; (DYHKIMOHAIBHBIA aHAIN3; YPAaBHEHHS C
YaCTHBIMH TIPOU3BOTHBIMH.

[Tonygaemblie 3HaHUS JEKAT B OCHOBE MaTEeMAaTHYECKOTO 00pa3oBaHusl, HEOOXOUMBI JIJIst
MMOHMMAaHHMS U OCBOCHHS psJla MAaTEMATUYECKUX HAYK W UX MpUJIoKeHni. Ha 3HaHMsIX, yMEHHIX
M HaBBIKaX, MPUOOPETCHHBIX B XOJe M3y4deHUs Kypca «HemokanpHbIE KpaeBble 3amadyul IS
MOJIETHHBIX YPaBHEHUN MaTEMaTHYECKOW OMOJIOrHMU» 0a3uPYyIOTCS CIAEAYIOMHE IUCIUTIINHBI:
«HenoxkanpHble KpaeBble 3aJaud JUIsl CMELIAHHBIX MapadoJo-TUIEpOOIMUYECKUX YpaBHEHUID,
«Amnanoru 3agaun bunanze-Camapckoro st ypaBHEHUM CMEIIaHHOTO THIIay.

3. TpeOoBanus K pe3yJabTaTaM OCBOEHMSI AMCUMILIMHBI (MOXYJIS)

[Iponiecc M3ydeHus: TMCIUILTAHBI HAIIpaBiieH HA (JOpMUPOBAHHE DIIEMEHTOB CIIETYIOMINX
npodeccuonanbubix kKoMmmereHmi ([IKC) B cootBerctBuum ¢ ®I'OC BO u OIIOII BO no
JAHHOMY HAaIlpaBJICHUIO TIOJTOTOBKU:

IIKC-4- crnocoOeH akTUBHO y4acTBOBaTh B HCCJICJAOBAaHUM HOBBIX MAaTEMAaTHUYECKHX
MOJIEJIEN B €CTECTBEHHBIX HAYKaX.

HUnouxamopwr docmuocenus komnemenyuu IIKC-4.:

IIKC-4.1. CnocoOeH pemiaTh akTyaJlbHblE M 3HAuMMblE 337aud (yHIAMEHTAIBHON U
MPUKIAAHON MAaTEeMaTUKHU.

INIKC-4.2. Cnoco0eH MNpUMEHATh METOJbl MaTeMaTHUYeCKOTO MOJIEIMPOBaHUS B
€CTECTBEHHBIX HayKax.

B pesynbraTe 0CBOCHHS AUCIUTUIMHBI CTYICHT JIOJDKEH:

3HATh OCHOBHOW TEOPETHUYECKHMH Marepual Kypca, TIO3BOJISIONINI HCCIeI0BaTh
HEJIOKAIBHBIC KpaeBble 33/1a4H Il YPABHECHUH MaTeMaTHUECKOW OMOJIOTHH;
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YMETD [IPUMCHATD MMOJIYYCHHBIC TCOPECTUYCCKUC 3HAHWA HA MMPAKTUKE U OPUCHTUPOBATLCA
B Martcpuale yLIC6HI)IX AUCHMIUIMH, COACpKaIUX HCEJIOKAJIBbHBIC 3ala4yu IJId ypaBHeHI/II‘/’I

MaTeMaTHIEeCKOM OMOJIOTHH;

BJIajIeTh METO/IaMU JI0Ka3aTeIbCTBA Pa3pelIMMOCTH COOTBETCTBYIOLINX 3a/1a4;
npuodpecTH OMBIT [0 CAaMOCTOSITENIbHOM paboTe ¢ MaTeMaTHYEeCKUM anmnaparom,
[IPE/ICTAaBICHHBIM B HAYYHOM JIUTEpAType U Pa3BUTh CIIOCOOHOCTH K HayYHO-UCCIIEI0BATEIbCKON

4. Coaep:xanue U CTPYKTYpPa IMCUUILIHHBI (MO1YJIs1)

4.1. Conepxanue TUCUMILIUHBI (MOTYJIs)

NEeSITEHHOCTH.

Ne HaumeHoBaHue

n/n pa3aeJia/TeMbl
1 2

1 Onemenmuol
@yHKYUOHATLHO2O
amanusa,
UHMe2PabHbIX
VPaBHEeHUU U
0po6HO20
ucuucieHus

2 | Haepyorcennvle
VpasHeHus u
cucmemul

3 | Jlokanvuoble u
HeJIOKANIbHbLE 3A0a4U
onsl
ougpepenyuanvhvix
VpasHeHul

Conep:xaHue pa3jesa

OCHOBHBIE OHSATHS
(YHKUIMOHAIBHOTO
anaimu3a. O000eHHEIN
TIPUHITHIT CKATHIX
otoOpaxkenuit. OCHOBHAas
JIeMMa BapHaIMOHHOTO
HCYUCIICHHS. DJIEMEHTHI
JTPOOHOTO UCYUCIICHUSI.
ITousTHs NTOKANBHBIX U
HEJIOKAJIBHBIX OTIEPATOPOB

[ToHATHE HArpy)KEHHOTO
ypaBHeHus. [lonstue
HarpyKe€HHBIX
muddepeHnanTbHBIX
YPAaBHEHUU U UX
Kiaccuukanus.
HarpyxenHnbie
WHTETPAJIbHBIC YPABHECHHS
Y WX KJIaccuUKaIus.
Ompenenenue u
Kiaccuukanus
HEeTIPEPBIBHBIX
muddepeHnnanTbHbIX
ypaBHeHUI. BaxHeiine
MO/IETbHBIC YPaBHEHUS
MaTeMaTU4YEeCKON
OMOJIOTHH U BX CBSI3b C
YpaBHEHUSAMH
CHUHEPTETHKHU.

OcHOBHBIE JIOKQJIbHBIC
KpaeBbIC 3a/1a49M JIIs
ypaBHEHUU
AILTUNITUYIECKOTO,
MapaboJIMYECKOTro U

5

Kox kontpo-
JUpyeMoi
KOMIIeTeHIIM U
(nu ee
YaCTH)

4

[TIKC-4

[IKC-4

[TIKC-4

HaumenoBanue
OLICHOYHOI'0
cpeacrsa

J3,KP, K, T

J3,KP, K, T

I3, KP,K, T



4 3aoauu ons
MOOEIbHbIX
VpasHeHul
mamemamudeckoul
ouonocuu

5 Henokanvuoie
3a0ayqu 05
MOOEIbHbIX
VpasHeHul
mamemamudeckoul
ouonocuu

B rpade 5 mnpuBonmarcs 1uiaHupyemble (HOpMBbI

CMEIIIAaHHOTO TUIIOB
BTOPOT'O MOPSIKA.
Ompenenenue u
KIaccuukanus
HEJIOKaJIbHBIX 3a/au.
[ToHATHE KOPPEKTHOCTH
MIOCTAaHOBKH JIOKAJIbHBIX U
HEJIOKaJIbHBIX 3a/1au.

3anava Kowmu amns
ypaBHeHus bepHymn-
DepxroabcTa U
00001IEHHOTO ypaBHEHUS
MYJIbTHILTUKATHBHOTO
pocta. ®opmyna
JHamambepa u 3amaya
Komm st omrHOMEpHOTO
BOJIHOBOTO ypaBHEHUS
3anauu ['ypca u lapOy
U1 OJJHOMEPHOIO
BOJIHOBOTO ypaBHEHHUSI.
3anava Kowmwu amns
ypaBHeHUs Mak

Kennpuka-pon ®epcrepa.

3amaua Komu co
CMCIIIAaHHBIM HOCUTCIICM
JUIA HarpY>KEHHOT'O
9BOJIFOIMOHHOIO
YpaBHEHUS.

HenoxkanpHble 3agaun 1
ypaBHeHUs1 Mak

Kennpuka-pon @épcrepa.

HenoxkanpHble 3aga4un 1
ypaBHEHUU
rUnepOoJIMYeCcKOro TUIa.
HenoxkanpHble 3agaun 1
JIMHEWHBIX
napaboJIMYECKUX
YpaBHEHU BTOPOIO
nopsaka. MojaenbHbie
3a1a4uu IS
AJUIANITHYECKOTO 1
CMEIIaHHOTO TUIIOB
YpaBHEHUM.

[TIKC-4

[TIKC-4

TCKYILICTO KOHTPOJIA:

I3, KP,K, T

J3,KP, K, T

3aliuTa

naboparoproir pabotel (JIP), Beimomnenune kypcoBoro mpoekrta (KII), koHTposbHON pabOThI
(KP), pacuerno-rpaduueckoro 3ananus (PI'3), nomammnero 3ananus (/[3) nanucanue pedepara
(P), acce (9), komnokBuyMm (K), pydexnsiit koutpois (PK), rectupoanue (T) u T.4.



4.2. CTpyKTypa IUCHUNJIMHBI
OO6mast TpyA0€MKOCTh AUCIUIUTMHBI COCTABIISIET 4 3aueTHbIe equHUIB! (144 gaca).

Bupa padorsl 7 cemecTp Bcero
O01mas Tpya0eMKOCTh (B 4acax) 144 144
KonTakTHas padora (B yacax): 42 42
Jlexuuu (JI) 14 14
[IpaxTuueckue 3ansatus (113) 28 28
CamocrosiTesbHas padoTa (B 4yacax), B TOM 4Hcjie

KOHTAKTHasi padora: 102 102
CamMocTosATenpHOE U3yUeHUE Pa3IeiIoB 69 69
Kountponsnas padora (KP) 6 6
[ToaroroBka v MpOX0kKAECHUE IPOMEKYTOUHOHN aTTECTALIUN 27 27
Bua npomeskyTo4HO# aTTecTanuu JIK3aMeH JIK3aMeH

4.3. JlekKUOHHBIE 3aHATHSA

Ne i/t Tema

Onemenmsl QYHKYUOHAILHO2O AHANU3A, UHMESPATbHBIX YPAGHEHUl U OPOOHO20
ucuucnenus. Llenv u 3a0auu uzyuenus memvi — IOBTOPUTH SJIEMEHTHI

1.
(YHKIIMOHAILHOTO aHaJN3a, 03HAKOMHUTH C MHTETPAJIbHBIMHA YPAaBHECHUSIMU U
JTPOOHBIM UCUYHCIICHHEM.

) Haepyocennvie ypasuenus u cucmemsi. Llens u 3a0auu uzyuenus memoi —

O3HAKOMUTDH CTYJACHTOB C HAIrpy>KCHHBIMU YPABHCHUAMU U CUCTCMAMMH.

Jlokanvhbie u Helokanibhble 3a0auu 051 Oupgepenyuanrvhvix ypasnenuil. Llens u
3. 3a0aqu uzyueHus memvl — U3y4UTh JOKAIbHBIE M HEIOKAIBHBIC 3aa9u JITsI
¢ epeHInaIbHbIX ypaBHEHUH.

3aoauu ons mooenvHuIX ypasHeHull mamemamuyeckou ouonozuu. Lenv u 3a0auu
4. U3yueHust memol — U3y4IUTh OCHOBHBIC 3J1a9H MOJICIILHBIX YpaBHEHUH
MaTeMaTHYeCKOW OMOJIOTHH.

Henokanvuvle 3a0auu 0ns mooenvbHulx ypagueHul mamemamudeckou ouonoeuu. Llenw
5. U 3a0auu u3yueHus memol — UCCIIEIOBATh HEIOKAJIbHBIE 3a/1a4l MOJIEJIbHBIX
ypaBHEHUN MaTeMaTHYECKON OMOJIOTHH.

4.4. [lpakTHyeckue 3aHATHS

Ne i/t Tema
1. [ToHsATHS TOKAJIBHBIX W HEJTOKAJIBHBIX ONIEPAaTOPOB
) [TonsiTne HarpyxeHHoro ypaBHeHus. [loHsTue HarpyxeHHbIX AuddepeHnnanbHbIX
' YpaBHEHU U UX KJIacCU(PUKALUS.
3. HarpyxeHHble HHTErpajJbHbIe YPaBHEHUS U UX KJIACCU(PHUKALHUS.
Onpenenenre u KaaccuPpUKanus HeNpepbIBHbIX T (epeHIINATBHBIX YPaBHEHUH.
5. Baxneiimme MoienpHbIC YpaBHEHUS MATEMaTHIECKON OMOJIOTHN U UX CBSI3b C
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10.
1.

12.

13.
14.

15.

16.

17.
18.

Ne i/t

10.

YpaBHEHUSMHU CUHEPTETUKH.
OnHomepHbIe peakTUBHO-AU(PPY3MOHHBIE YPaBHEHUST OMOJIOTUYECKON CHHEPT€TUKH
VYpaBHenus Teropunra

VYpaBuenus Jlecnun

OcHOBHBIC JTOKAJILHEIE KpacBbIC 3aJa4n IJIA ypaBHCHI/Iﬁ SJIUIITUYCCKOTIO,
Hapa6on1/mec1<0r0 1 CMCIIaHHOI'0 TUIIOB BTOPOI'O IIOpAAKaA.

Ompenenenue u KIaccupUKaIMs HETOKAIBHBIX 3a/1a4.
IlousTue KOPPEKTHOCTHU IMOCTAHOBKHU JIOKAJIbHBIX W HCJIOKAJIbHBIX 3a/1a4.

3amaua Komu mist ypaBuenust bepuymm-®epxronbcta 1 00001IEHHOTO YpaBHEHUS
MYJIbTHUIUTMKATUBHOTO POCTA.

®opmyna [lanambepa u 3agada Komm 1151 0THOMEPHOTO BOJIHOBOTO YPaBHEHUS
3amaun ['ypca u lapOy 1t 0THOMEPHOTO BOJTHOBOTO YPaBHEHHUS.

3amaua Komu mist ypasuenust Mak Kennpuka-hon @epcrepa.

3anaua Ko co cMenaHHbIM HOCUTEIIEM /sl HArPYKEHHOTO 3BOJIIOLIMOHHOTO
YPaBHEHU.

Henokanbuble 3anaun 1s ypaBHeHus Mak Kennpuxka-pon @épcrepa. HenokanbHbie
3aJlauM JUIsl ypaBHEHUH runepOoInyecKoro TUIa.

HenokanpHble 3a1a4u 17151 JIMHEWHBIX Tapa00JINYeCKUX YpaBHEHUN BTOPOTO
MOPSAIKA.

MO)ICJ'IBHBIC 3aga4du I SJIIMIITUYCCKOro 1 CMCIIaAaHHOI'O THIIOB ypaBHeHPII)’I.

4.5. CamocTosiTeIbHOE H3YUYeHHE Pa3/iesIOB AU CHUIIIMHBI

Bonpochl, BRIHOCHMbIE HA CAMOCTOSITEIbHOE H3yYeHHe
Xapakrepuctudeckas hopma U KiacCUPUKAINSI KBA3WIMHCHHBIX YPABHEHHUH 2-T0
MopsiIKa.

OnpenereHne  XapaKTEPUCTUYECKOTO  YPaBHEHUS M XapaKTEPUCTHUSCKUX
MHOT000pa3uil.

HaFPY)KCHHBIC YPaBHCHHA U UX CBA3b C HCJIOKAJIbHBIMU OIICPpATOPAMMU.

Onpenenenre HenpeprIBHOTO U depeHInanbHOro ypaBHeHus no Bonsreppa.
JuddepenunanbHble ypaBHEHUS B YACTHBIX YPAaBHEHUAX APOOHOT0 MOPSIKA.

VpaBHenue bepnymin-PepxonbcTa W NOHATHE YCTOWYMBOCTH COCTOSHUS
paBHOBecHs 110 JISTTyHOBY.

YPaBHGHI/Iﬂ MYJBTUILNIMKATUBHOI'O  POCTaA. PasnoctHple ¥ OOBIKHOBEHHLIE
YpaBHCHU: C 3a11a3AbIBAHUCM.

VYpaBHeHus belinu u Mapuyka. YpaBHEHUs POKIaEMOCTH.

OpnHoMepHbIe peakTuBHO-TU(GYy3HOHHBIE YpaBHEHUS OMOJOrn4YecKon
CUHEPreTHKH.

@opmyna I'puna s JuHEHHBIX AudQepeHIualbHbIX ONEepPaTOpOB BTOPOTO
MOPsIIKA U HEOOXOJUMbIE€ KPAaeBbI€ YCIOBUS.

Teopema o cpegnem 3HadeHuit 3amauu ['ypca u [dapOy 1 omHOMEpHOTO
BOJIHOBOTO yPaBHEHHSI.



3agaua Komm u Teopema 0 cpelHEM 3HA4EHUU Ul TPEXMEPHOI'O BOJHOBOTO
YPaBHEHUS.

11.
12. MonenbHOe ypaBHEHHUE MepeHoca OMOJIOTUYECKUX CyOCTaHIIUH.

5. OueHo4yHbIe MaTepUAJIbI IJIsl TEKYLIEro H py0e;KHOTr0 KOHTPOJIA yCIeBAeMOCTH U
NPOME:KYTOUYHOM aTTecTaluu

KoueunsiMu pe3yIbTaTaMn OCBOCHUA IMporpaMmaI JAUCHUITIIMHBI SIBJIIFOTCSA
C(bOpMHpOBaHHBIC KOTHUTHUBHBIC JCCKPUIITOPBI «3HATH», «YMCTb», «BJIAACTb», PACIIMCAHHBIC 110
OTACJIBbHBIM KOMIICTCHIIUAM. q)OpMI/IpOBaHI/Ie OTUX ACCKPUIITOPOB MPOUCXOIUT B TCHCHUEC BCEIO
CeMecTpa I ATaraM B paMKax pa3IiYHOTO BHU/IA 3aHATUH M CAMOCTOSITEIIBHON paboTHI.

B xoze u3ydyeHust AUCHUILIMHBI [IPEIyCMATPUBAIOTCS TEKYIIUNA, pyOeKHBIH KOHTPOJIb U
IMPOMCIKYTOYHAsA aTTCCTAl1A.

5.1. Oyenounvie mamepuanvl 011 meKyuieco KOHmpona. llenb TeKymero KOHTPOIS —

OLIEHKa PE3yIbTaTOB PAOOTHI B CEMECTPE U 0OECIeyeHne CBOEBPEMEHHOM 00paTHOI CBs3M, IS
KOPPEeKUMH OOY4YEeHHUs, aKTHUBU3ALKUU CaMOCTOATENIIbHON paldoThl oOyuaromerocs. OObEKTOM
TEKYIIET0 KOHTPOJISI SIBJISIOTCS KOHKPETU3HpPOBAHHBbIE pe3yiabTaTbl 00ydeHus (ydueOHbIe
)IOCTI/I)KCHI/ISI) 110 JUCIHUIIJIIUHE.
Texywuii KOHMpONb YCIIEBAEMOCTH O0OECIIEYNBACT OLIEHMBAHUE XOJla OCBOCHUS HCIUILIMHBI
«HenoxkanpHbIe KpacBLIC 3ada4yu i1 MOJICIIBHBIX ypaBHeHI/Iﬁ MaTEMAaTHYECKON OHOIOTHIN» U
BKJIIOHAC€T: OTBCTbI Ha TCEOPCTHYCCKHUEC BOIIPOCBI HA MPAKTHYCCKOM 3aHATHH, PCIICHUC
IMPAKTUYCCKUX 3aJad W BBIIIOJIHCHUC SaI[aHI/Iﬁ Ha MPAKTUYCCKOM 3aHATHH. OHGHKa KadyeCTBa
MMOJrOTOBKH Ha OCHOBAHWMHU BBITIOJTHEHHBIX 33JIaHUN BEAETCS TpernoaBareneM (C 00CykIeHneM
PE3yJIbTaTOB), OAIUIBI HAYHMCIIAIOTCS B 3aBUCHMOCTH OT CIIO’KHOCTH 3aaHHSL.

Bonpocwt no memam oucuyunaunst «Henokanwvhuie Kpaegsvie 3a0auu 011 M0OOeIbHbIX YPAGHEHUIL
Mamemamuueckou ouonozuwy (konmponupyemvie komnemenyuu IIKC-4)

Tema 1. Dnemenmol QYHKYUOHANLHOSO AHANU3A, UHMESPAIbHBIX YPABHEHUU U OPOOHO20
UCHUCTEHUS.

1. OcHOBHBIE TOHATUS PYHKLMOHATIBHOTO aHAJIM3A.

2. O06001IeHHBIN TPUHIIUIT CKATHIX OTOOpaKEHUH.

3. OcHOBHas JieMMa BapHallMOHHOTO UCYUCIICHHUS.

4. D1eMeHThI IPOOHOTO UCYUCIICHUS.

5. IloHATHS JIOKAJIBHBIX M HEJIOKAJIbHBIX OMEPaTOPOB.

Tema 2. Haepyoicennvie ypaguerusi u CUCHEMbL.

1. TIlonatue HarpyxeHHOro ypaBHeHUs. [loHsATHE HarpyxeHHbIX IU(epeHIaTbHbIX
ypaBHEHUH U UX Kiaccudukanus.

2. HarpyxeHHble HHTErpajibHbIe YPABHEHUS U UX KIIacCH(PUKaLIUS.

3. Onpenenenue U KinaccUpUKALMS HENPEPbIBHBIX TU((epeHIHaTbHBIX YPAaBHEHUI.

4. Baxueilliue MOJENbHbIE ypaBHEHHMS MaTEeMaTU4YECKOM OWOJIOTUM M HX CBS3b C
YPaBHEHUSIMHU CUHEPI€THUKU.

Tema 3. JlokanvHble u HeloKanbHble 3a0a4u 0isl OUPhepeHyUaIbHbIX YPABHEHULL.

1. OcHOBHBIE JIOKQJIbHBIC KpaceBbIC 3a7add I yPaBHEHUU OSJUIHIITUYECKOTO,
1apaboJIMYECKOTO ¥ CMEIIAaHHOTO THUIIOB BTOPOTO MOPSIIKA.

2. Onpenenenue u KiaccuuKaIus HeIOKAIbHBIX 3a/1a4.

3. [NoHsATHE KOPPEKTHOCTHU TIOCTAHOBKH JIOKATBHBIX U HEJIOKAIBHBIX 33/1ad.

Tema 4. 3a0auu 03 MOOENbHBIX YPAGHEHUU MAMEMAMUYECKOU OUOI02UM.
1. 3agaua Kowmm g ypaBHenust bepnymnu-®depxronbcra 1 0000IIEHHOTO ypaBHEHUS
MYJIbTHILTMIKATHBHOTO POCTA.



2. ®opmyna [lanmambepa m 3amaya Komm s 0JHOMEPHOTO BOJHOBOTO YpaBHEHUS
3amaun ['ypca u lapOy 111 0 ATHOMEPHOTO BOJTHOBOTO YPABHEHHUS.

3. 3agaua Komm myist ypaBuenust Mak Kennpuka-hon depcrepa.

4. 3amaua KommM co cMeUmIaHHbIM HOCHUTENIEM JUIsl Harpy>K€HHOTO 3BOJIIOIMOHHOTO
YpaBHCHHSI.

Tema 5. HenoxanvHule 3a0auu 08 MOOENbHLIX YPAGHEHUL MAMEMAMUYECKOU OUON02Ul.
1. HenoxkanbHble 3anaun 118 ypasHenust Mak Kenapuka-pon dépcrepa.

2. HenoxkanbHble 331a4u AJ1s1 ypaBHEHHUH runepOoIMyecKoro THUIa.

3. HenokanpHble 3a1a4u 111 IMHEHHBIX NapaOOIUUeCKUX YpaBHEHUIH BTOPOTO MOpsiIKa.
4. MopenbHbI€ 3a/1a4H JUIs JUIMIITUYECKOTO U CMEIIAHHOTO TUIIOB YPAaBHEHUH.

Kpumepuu ¢popmuposanusa oyenox (oyenueanus) ycmmnozo onpoca.

B pesynbrare ycTHOro orpoca 3HaHMs, 00Y4aroIIErocs OLEHUBAIOTCS M0 Cleayrolen
IKarne:

4 6anna, craBuTCs, €CIU 0OYUAIOIIHIICS:

1) mnomHO wW3NMaraeT W3Y4YEHHBIM Marepuan, [OaéT TMPaBWIbHOE OIPEACICHHOE
SKOHOMMYECKHX IOHSITHIA,

2) oOHapyXuBaeT IOHMMaHHME MaTepuaga, MOXET OOOCHOBaTh CBOW CYXKICHHS,
MPUMEHUTH 3HAHUS Ha MPAKTUKE, TPUBECTH HEOOXOIUMBIE MPUMEPHI HE TOJBKO MO YYCOHHKY,
HO ¥ CaMOCTOSITEJIbHO COCTaBJICHHBIC,

3) wuzmaraeT Marepuan IOCJIEIOBATEILHO W TMPAaBWIBHO C TOYKH 3PEHHUS HOPM
JUTEPATypPHOTO S3BIKA.

3 6anna, craBuTCA, e€ciM OOydaronIuics Ma€T OTBET, YIOBJICTBOPSIONIUN TEM K€
TpeOOBaHUAM, YTO | s Oayia «1», HO AomyckaeT 1-2 omuoOKu, KOTOPHIE caM e UCIIPaBJIsIET, U
1-2 HemouéTa B MOCIEAOBATEIIBHOCTH U S36IKOBOM O(DOPMIICHUH H3J1araeMoro.

2-1 6ann, craButcs, eciii oOyyarouuiics 0OHapykKMBaeT 3HaHNE U TOHUMaHUE OCHOBHBIX
MOJIOKEHUM JTaHHOM TEMEBI, HO:

1) u3naraetr Matepuas HETIOJIHO U IOMyCKAaeT HETOYHOCTU B ONIPEICIICHUN TTOHSATHI;

2) HE yMeeT JOCTAaTOYHO TJIyOOKO M JOKa3aTelbHO OOOCHOBATh CBOM CYXKICHHS M
MIPUBECTH CBOU MPUMEPHI;

3) wusmaraeT Marepuajg HEMOCIEAOBATEIbHO M JOMYCKAeT OIIHMOKH B S3BIKOBOM
0(hOPMIICHUN HU3JIaraeMoTO.

0 6annoe, craButcs, eciu oOydaroluiica oOHapy)KMBaeT HE3HaHUE OoJiblIel 4YacTu
COOTBETCTBYIOILIETO pa3/ielia U3y4aeMoro MaTepuana, JOIycKaeT OUIMOKH B (OPMYIHPOBKE.

bainmer  Moryr cTraBUTBCA HE TOJNBKO 3a €IMHOBPEMEHHBIM OTBET, HO H 3a
paccpenoTOYCHHBIM BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JaHHBIX CTYJACHTOM Ha MPOTSHKCHHH
3aHATHSL.

5.1.2. Ouenounvie mamepuanst 014 CAmMoCmoAmMeENbHOU Padomul 00yuaOue2ocs

(munoevte 3a0auu) (konmpoaupyemote komnemenyuu IIKC-4)
[Tepedenp TUIIOBBIX 33434 I CAMOCTOSITENILHOM paboThl c(hOPMUPOBAH B COOTBETCTBHH C
TEeMaTUKOM TMPAKTUYECKUX 3aHATHUN 1o jucuuiminHe «HemokanmbHble KpaeBble 3aaayu  uis
MOJICITBHBIX YPaBHEHUN MaTeMaTHUUECKON OMOJIOTHI.

3aoauu ona camocmoamenvHoll padomsl N0 memam OUCUUNITUHBL
(konmponupyemote komnemenyuu INKC-4):
Tema 1. Dnemenmol hYHKYUOHANLHOSO AHANU3A, UHMESPATILHBIX VPAGHEHUU U OPOOHO20
UCHUCTEHUS.
1. Ilycte X — nuHElHOE HOPMHUPOBAHHOE MPOCTPaHCTBO. [[okazaTh, 4TO IS JHOOBIX

x— ).

JJIEMEHTOB X,y € X BBINIOJHIETCS HEPABEHCTBO ||x|| < max(“x +y

2
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2. MosxHo nu B ipoctpanctse C' [a,b] MIPUHSATH 32 HOPMY dJeMeHTa x(¢) :

a) gﬁﬂx(f} ; 6) gﬁzi]|x’(t)|.

3. By/IeT 1 MHOXECTBO BCEX MHOIOWIEHOB B npoctparctae Cla,b]

a) OTKPBITHIM;

0) 3aMKHYTbIM?

4. JlokazaTh, YTO BCSIKO€ KOHEUYHOMEpPHOE JIMHEMHOE MHOroodpasue B JIMHEWHOM
HOPMHPOBAHHOM IIPOCTPAHCTBE €CTh MOAIPOCTPAHCTBO.

5. Pemuth HUHTCTPAJIbHBIC YPABHCHUA MCTOJOM IMOCIICA0OBATCIIBHBIX HpH6HH)K€HHI>iZ
1 1 ) X x2

8) y(x)=—[e " y)dt + e ; 6) y(x) = [ y(t)dt + .

29 ) 2

6. C moMouib0 pe30JbBEHThl HAaTH PELICHUE UHTETPAIbHOTO YpaBHEHHUS MPU YKa3aHHOM

3HAYEHUU A W MPOBEPUTH €r0 NPSIMOM NOICTAaHOBKOM:
1
a) y(x) = Afe " y(Ddt +e*, A=2; 6)
0

/2
y(0) =4 [xsinty(O)dt +sinx, A=4.
0
7. PemnTh WM yCTaHOBUTH HEPA3PELIMMOCTD HHTEIPAJIbHBIX YPABHEHNN C BBIPOKICHHBIM
SIPOM:

a) y(x) = [ tgxcost y(1)dt +cosx; 6) y(x) = | % y(6)dt +x°.
0 1

8. Haiiti coOcTBeHHbIE 3HAYEHUSI U COOCTBEHHBbIE (YHKLMU CIEAYIOIIUX HHTErPaTbHbBIX
YPaBHEHUI:

a) y(x)= Aj(l +2x) y(t)dt; 0) y(x) = ljcosxcosty(t)dt .

9. Pemuth ypaBHeHus BomabTeppa, cBens MX K OOBIKHOBEHHBIM G depeHIuaTIbHbIM
YpaBHEHUSIM:

a) y(x) = t% Y(O)dt + e 6) y(x) = [ (x—£)y(t)dt + 2sinh x

10. Boraucomrs: D *x" D g(x).

Memoouueckue pekomeHoayuu o peueHuro 3a0ay

[lpu pemennn 3amad HEOOXOJAWMO BHHMATEIBHO O3HAKOMHTHCS C KOHTEHTOM IIO
COOTBETCTBYIOLIIEMY BOIIPOCY TEMBI «DJIEMEHThI (YHKIMOHAIHHOTO aHalln3a, WHTETPAJIbHBIX
ypaBHEHUH U ApoOHOrO McuucieHus». OcHOBHas 1eiab cOPMUPOBATh HABBIKM PELLEHMS 3a7ay
10 AJIeMeHTaM (DYHKIIMOHATIBLHOTO aHaJIN3a, HHTETPATbHBIX YPABHEHUH U IPOOHOTO HCUHCIICHHS.

Tema 2. Haepyaicennvie ypagueHusi u CUCmeMbl.
1. Pemuth cuctemsl nuddepeHanbHbIX YpaBHEHUI:

@ =2x+y, x(0)=1, ax =2x—-y, x(0)=-1,
) dt 2) dt

dy dy

—=x+2y, 0)=-1; —=-x+2y, 0)=3;

& y, »(0) & y, »(0)
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dx 5 5 dx
PR P
914 4) Y
_yzzxy; ﬂ:l,
dt dt  x
dx _x dx _y
) d x-y’
4) dt y 5) xX—y
b_y v__=
dt x’ dt x-y
2. Haiitu o01iee penieHue ypaBHeHHUS:
0z 0z
Z—+XZ—=7.
ox oy

3. Pemmuts cniemyromue 3agaun Kormm:
1) xy%+xz%:yz, z=1+y" mpu x =1;
ox
2) %+(z—x2)@:2x, z=x+xmpu y=2x";
ox oy

3) y%+xz%:yz, z=—y mpu x=0;
x

4) xy%+yz%:x3 +y, z=4y’ npu x =3y%;
ox %)

y
5) y2%+xy2—;:x32, z=e"? npn x=2y;

Memoouueckue pekomeHoayuu o peueHuro 3a0ay

[Ipn pemeHnm 3amad HEOOXOIUMO BHUMATEIBHO O3HAKOMHUTHCS C KOHTEHTOM II0
COOTBETCTBYIOIIEMY BOIIPOCY TeMbl «HarpyxeHHbIe ypaBHEHHS W cHcTeMbl». OCHOBHas IIEITb
c(hopMHUPOBATh HABBIKH PEIICHHUS 33/1a4 110 HArPYKEHHBIM YPABHCHUSM M CUCTEMaM.

Tema 3. JlokanvHble u HeloKanbHble 3a0a4u 05l OUPhepeHyUAIbHBIX YPABHEHULL.
1. Petnts ciiemyroniue 3agaun Komm B TeX cliydasix, KOrja peleHre CyIeCTBYET:

0z 0z

l)x_+y_:x+y+z, z=x+y HpI/Iy:x+1;
ox oy

2)%+2%:5, z=0 npu y = kx;
ox oy

3)%+3%:2, z=y npu x =1;
ox Oy

4)@4-3@:2, z=2xnupu y =3x;
ox Oy

5)2%_@:2, z=2ay mpu x=(a’ +a-2)y.
ox Oy

2. Haiitu oOriee penieHne ciaeayronx YypaBHCHUN:
0’u 0’u 562u ou Ou _0

1) 2 +4 - P t———= 5
ox oxdy Oy Ox Oy
2 2
2) 2 L;—sinx Ou +(sinx—ctgx)a—u:0;
ox oxOy ox

12



o’u o’u ou
=y +7—=0;
ox Ox0y ox
o’u 0’u o0*u  Ou ou
4) — —4x +4x° -+
ox ox0y oy~ Ox

0’u o’u ou
=y +2—=
ox Ox0y ox

Memoouueckue pekomeHoayuu o peueHuro 3a0ay

[Ipn pemennn 3amad HEOOXOIUMO BHUMATEIBHO O3HAKOMHUTHCS C KOHTEHTOM II0
COOTBETCTBYIOLIIEMY  BONPOCY TeMbl  «JIoKajdbHBIE W  HEJOKaJbHBIE  3agaddl  JyIs
nuddepeHuranbHbIX ypaBHeHUI». OCcHOBHAs Leidb c(OpMUPOBATH HABBIKU pEIIEHUs 3a/1ad 10
JIOKAJIBHBIM M HEJIOKAJIBHBIM 3aa4aM i AU PepeHIINaTbHBIX YPAaBHCHUN.

Tema 4. 3a0ayu 03 MOOENbHBIX YPAGHEHUU MAMEMAMUYECKOU OUONI02UM.

1. Haiitu o0miee pemieHue Cieayomnx ypaBHEHUH:

o’u o’u  ou )
-y——-3—=0;
Ox0y oy oy
o’u o’u o0*u 1 0u
2) — —4x +4x° ~———=0.
ox Ox0y oy~ xOx
2. B crmepyromux 3amadax TpeOyeTcsl HaWTH PEIICHUS a3aHHbBIX aBHEHHUU IIpU
VK

3aJlaBaeMbIX HA4YaJIbHBIX YCIIOBUSX:

3) 4x

5) x 0.

1) 2x

2 2 2
D CALS LECR LAUI/ (U YR L R
Ox oxoy 0Oy ox Oy =0 ox| .,
2 2 2
2) 50U g Tl O O g =2y Y sy,
Ox oxdy oy° Ox Oy =0 ox| .,
2 2 2
3)36L;+26u—ab;+a—u+a—u:0, ul| =2y, ou =4y;
Ox oxdy 0Oy° oOx Oy =0 ox| .,
2 2 2
4)6”2‘—66“+86f+a—”—6—”=0, |, =2x, 341
ox oxdy oy~ Ox Oy oy =0

Memoouueckue pekomeHoayuu o peueHuro 3a0ay

[Ipn pemeHnm 3amad HEOOXOJUMO BHUMATEIBHO O3HAKOMHUTHCS C KOHTEHTOM II0
COOTBETCTBYIOIIEMY BOIPOCY TEeMBI «3ala4yd JUIsl MOJICIBHBIX YPaBHCHHA MaTeMaTHYCCKOU
ounosorun». OcHOBHAS 117 C(HOPMHUPOBATH HABBIKK PEIICHUS 3aJa4 JIJIsl MOJCIIbHBIX YpaBHEHUN
MaTeMaTHYeCKOW OMOJIOTHH.

Tema 5. HenoxanvHule 3a0auu 08 MOOENbHBIX YPABHEHUL MAMEMAMUYECKOU OUON02UU.
1. B xpyre 0 < r < R HaiiTu perienue u = u(r,t) 3aaa4u

ou 2(62u 1 ou
ot
u(0,6)| <o, u(R,)=T, u(r0)=T.

2. B cumenyromux 3agayax HaWTW pELICHUS 3aJaHHBIX YPaBHEHUM 1O 3aJaHHBIM
3HAYEHUSIM q)(x), (//(x) HMCKOMBIX PEIICHHUI Ha Iyrax napbl HE3aBUCUMbIX XapaKTEPUCTHUK:

]—hzu, h>0,

or’ ror

o’u 0’u
1) axz :ay_za “(xay)ZCD(X) Hay+x:0a “(X,y):‘//(x) Hay—XZO,Q(O):(//(O);
2 2 2
2) 6u+66u+56u:0’ u(x,y)=¢(x) Ha y—-x=0, u(x,y)=w(x) Ha

o’ oxdy oy’
13



5x-y=0,0(0)=w(0);
0%u 0’u 0*u
3 +6 +5 =0, u(x,y)=¢(x) Ha =5x+3, u(x,y)=w(x Ha
) P (x,y) = o(x) y (x,y) =y (x)
y=x-LoD)=y(-D;
0*u 0’u 0u
4 -6 +8 =0, u(x,y)=0(x Ha +4x=0, wu(x,y)=w(x) Ha
) o Sy Tt (x,y) = @(x) y (x,y) =w(x)

y+2x+2=0,0()=y(l).
3. B momoce O<x</,t>0 pemuTs cHeOyOIMNE HAYaIbHO-KPAeBbIE 3a7add Co

CTallMOHAPHOH HEOJAHOPOJHOCTHIO, O, B, A,V 1 T.. — HOCTOSIHHBIE:

2 2
1) ‘Z C =g 0 ”2‘+Asin37”, u(O,t):0,u(l,t):0,u(x,0):0,%(x,0):0;
t
0u 0u Smx ou
2 =q’ +Acos—, u(0,) =0, u(l,t) =0, u(x,0)=0,—(x,0)=0;
)at2 o Y (0,7) (1,2) (x,0) at( )
0’u 0’u Smx ou ou
3 =q’ + Asin—, u(0,1) =0, —(1,t) =0, u(x,0) =0, —(x,0) =0;
) ot? oy’ 2/ .0 ax( ) (0) 6t( )

Memoouueckue pekomeHoayuu o peueHuro 3a0ay

[lpu pemennn 3amad HEOOXOJAWMO BHHMATEIBHO O3HAKOMHTHCS C KOHTEHTOM IO
COOTBETCTBYIOLIIEeMY Bompocy Tembl «HemokampHble 3a7aud ISl MOJCIBHBIX ypaBHEHHN
MareMatudeckoil Omonorum». OCHOBHasg 1eidb CHOPMUPOBATh HABBIKM PEIICHHS 3a7ad s
MO/IETHHBIX YPAaBHEHH MaTEMaTUYECKON OMOJIOTHH.

Kpumepuu ¢opmuposanus ouenok no 3adanuam 011 camocmoamenvHou padomul
cmyoenma (munoewvle 3a0auu):

«omauunoy (4 6Oanna) - oOydarOIIMIICS TIOKa3al TIIyOOKHE 3HAHUS Marepuaia Io
MIOCTaBJICHHBIM BOTIPOCAM, TPAaMOTHO, JIOTUYHO €T0 M3JIaraeT, CTPYKTYPHPOBAI U ICTAIN3UPOBAI
uHpopmanuo, uszberas MNPOCTOro NOBTOpPeHHS UHPOpPMaUUU U3 TEKCTa, HHpOpMaLus
npejcTaBieHa B nepepadboTaHHoM Bujae. CBOOOJHO HCIOJIB3YET HEOOXOAUMBbIE (OpPMYINbl IpU
pelIeHNH 3a/1a4;

«xopowoy (3 banra) - 00OyJarOUMNACA TBEPIO 3HAET MAaTepUall, TPaMOTHO €Tr0 W3Jiaraer,
HE JIOTYCKAeT CYIIECTBEHHBIX HETOUYHOCTEH B IpoIlecce pelIeHus 3a/1ay;

«yoosnemseopumenvroy (2 bania) - 00yJaroMUICs UMEET 3HAHUS OCHOBHOTO Marepuaia
M0 TIOCTABJICHHBIM BOTIPOCAaM, HO HE YCBOWJI €r0 JIETaJei, JOIMYCKAeT OTICIbHbIE HETOUYHOCTH
IIPY PEIICHUH 33]1aY;

«HeydosiemeopumenbHoy (menee 1 6anna) — 0OydarOUMNCs JOMYCKAET TPyObIe OIIHOKH
B OTBETE HA MOCTABJICHHBIC BOTIPOCHI U TIPY PEIICHUH 3a/1a4.

5.2. Ouenounvie mamepuansvt 01s pyoesHcHO20 KOHMPOA

Pybescnuiii konmpons OCyIecTBIsIETCS 110 00Jiee WM MEHEE CaMOCTOSITEbHBIM Pa3jieaam
— y4eOHBIM MOIYJISIM Kypca W TPOBOJIUTCS IO OKOHYAHMHM M3Y4YCHHUS MaTephaia MOIYJs B
3apaHee YCTaHOBJIEHHOE BpeMs. PyOeXHbIi KOHTpOJIb MPOBOJUTCS C LEJIbI0 ONpPEIeIICHUs
KayecTBa YCBOEHHs MaTepuana y4yeOHOro Mojyis B LieJoM. B TedueHue cemecTpa mpoBOAUTCS
mpu MAaKux KOHMPOAbHHIX MEPONPUAMUS RO 2PAPUKY.

B kauectBe Qopm pyOSKHOrO KOHTPOJII MOXKHO HCIOJB30BaTh TECTUPOBAHHUE
(MTUCPMEHHOE WM KOMIIBIOTEPHOE), TMPOBEACHHE KOJUIOKBUYMa WM KOHTPOJBHBIX padoT.
Brimosnasempie paboThl TOJDKHBI XpaHUTHCS Ha Kadenpe B TedeHHE Y4eOHOTO roja U 1o
TpeOOBAaHUIO MPEJOCTABIIATHCS B YTIpaBlieHUE KOHTPOJIA KauecTBa. Ha pyOekHbIE KOHTPOJIbHBIC
MEpOTPHUATHSI PEKOMEHAYETCS BBIHOCHUTH BECh MPOTPAMMHBIM Marepuan (Bce pas3Aembl) IO
JCIIUTUIHHE.
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5.2.1. Ouenounvie mamepuansl 011 KOHMPOJILHOU PAOOMbL (KOHMPOIUPYEMble KOMNEmeHYUU
IIKC-4)

Konmponvnas paboma — nucemeHnHas paboTa HEOOJIBIIOTO 00bEMa, MPEIoJIararmas
MPOBEPKY 3HAHUN 3aJaHHOTO K W3YyYCHUIO MaTepuaia W HABBIKOB €ro IMPaKTUYECKOTO
npuMeHeHHs. [IpoBOMUTCA TpW pa3a B TEUCHHEC HW3YUCHUS JUCIUIUIMHBI (CEMECTp) B YaChI
aynutopHOil paboTel. He mMeHee dem 3a 1 Hememo 10 KOHTPOJIBHOW pabOTHI, MPETO1aBaTellb
JOJDKCH OIPEICIUTh CTYICHTaM UCXOIHBIC TaHHBIC IS IMOATOTOBKH: HA3BaTh Pa3feiibl (TEMBI,
BOIIPOCHKI), TI0 KOTOPBIM OyIyT KOHTPOJBHBIC 33JaHHsI, TCOPETUUCCKHEC MCTOYHUKU (C TOYHBIM
yKa3aHUEM pa3JIeloB, TEM, CTaTEH) IS MIOTOTOBKH.

KoHTponbsHBIE pabOTBI MOTYT COCTOATH W3 OJHOTO FJIM HECKOJBKHX 3aJaHHi
MPAKTUYECKOTO  CcoJepKaHusA. IIpW BBIMOTHEHHH KOHTPOJBHOH pabOThI  IMOJIB30BATHCS
KOHCITEKTaMH JICKIIUW, ydeOHWMKaMH, 3aJadHUKaM{d HE pa3penieHo. [IMTeThHOCTh pericHHS
KOHTPOJIbHBIX 33/1aHui cocTaBiisieT He Oosiee 90 MUHYT.

Oopa3zubl KOHMPONLHBIX 3A0AHUIL:

KonTtpoJsbHas padora Nel
1. MosxHo 11 B ipoctpancTtse C' [a,b] MIPUHATH 32 HOPMY dJIeMeHTa Xx(7) :

|x(b) - x(a)| + ma n%a§]|x’(t)| :

2. Pemuth MHTErpaibHble ypaBHEHUSI METOJIOM IOCIIEJOBATENbHBIX MPUOIKEHUI:
1

a) y(x) = % [ey@at+e; 6) y(x) =] % y(t)dr +1.

0

KonTtpoJsbHas padora Ne2
1. Pemuth cucremy nuddepeHranbHbIX ypaBHEHUMI:

dx .
— =sin xcos y,
t

dy .
—— =cosxsin y.
dr g
2. KakoMy yCIIOBHIO JIOJDKHA YIOBIETBOPATH GyHKIMsA @(x) € C' 1y1s TOro, uTo6bl 3a1aua
Komm
yaz—x%:Q z=@(x) mpu y =0, —c0o<x<o,

ox Oy
uMesia pelieHre Ha BCeH MIIOCKOCTH X, ) ?

KonTposbHast padora Ne3
1. IIponHTErpUpOBATH CIEAYIOLIEE YPABHEHUE:!
(x +sin x +sin y)dx +cos ydy =0.
2. Nmeror mu pemenuss B okpectHoctu Touku (1,1) cnemyrommue 3amaum Komm st
ypaBHEHUS

(x3 —3xy2)%+(3x2y—y3)%:0
ox oy
a) z=siny npu x> +y> =2;

0) z=siny mpu x=1?

KonTpoabHnas padora Ne4d
1. Halitu pelnienre MOAENIH 3KOJIOTHYECKOTO B3aUMOACHCTBUS «XUITHUK-KEPTBA»
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!
u, :u](:u] e 'uz)’
!
U, = _uz(,uz -B 'ul)
2.Haiitu obmee pemenne nudepeHInanpbHOro ypaBHEHUsI, OMMCHIBAIOIIETO TUHAMUKY
KOHIICHTPAIIUH KUBBIX KIETOK

u'=f(@)-b(tu—cu”, u=u(t).

KontpoJsbHas padora NeS
Haiitn pemenus 3anau:

2
l)a—u:ab;+u+e"‘cosx, 0<x,t<oo, u(O,t):M:O
ot 0Ox ox
aZ aZ 2 2
D) x—4+z—=z+2x", z=xupu y=1/4-x".
ox Oy

KonTtpoJsbHas padora Ne6
Haiitu perymaproe B obmactn Q={(x,7):0<x<[0<t<T} pemenuneu = u(x,t)

YpaBHEHUS
u +u, +c(x,t)u=0,

YAOBJIETBOPSIIOIIUM YCIOBHSIM:
!
u(0,6) = [k(x,Oux,0)dx, 0<t<T,
0

u(x,0)=7(x), 0<x<lL

Kpumepuu ¢hopmuposanus ouenox no KoHmponsHsim pabomam:

7 6annog - CTaBUTCA 3a PalbOTy, BBHIMOJIHEHHYIO IMOJHOCTHIO 0€3 OIMOOK M HEI0YETOB;
OOyJaroImuiicss TEMOHCTPUPYET 3HAHWE TEOPETUYECKOTO M IMPAKTHYECKOTO MarepHajia 1o Teme
MPaKTHYECKOM padoThl, pemeno 100% 3amauy;

6 6annos — craBUTCA 3a pabOTy, BBINOJHEHHYIO MOJIHOCTHIO, HO NpPU HAJIUYMU B HEW HE
Oosiee oJHOM HerpyOoi ONMIMOKU M OJHOTO HeJoueTa, He Oojiee Tpex HenouyeroB. OOydaromuiics
JEMOHCTPHPYET 3HAHUE TEOPETUYECKOTO M TPAKTUYECKOTO Marepualia Mo TeMe MPaKTHIECKOH
paboTHI, JOMyCcKas He3HAYMTENbHBIE HETOYHOCTH TP PEIeHUH 3a/1a4, pemieno 70% 3amay;

5 b6annos — craBuTCs 3a paboTy, eciu OakajaBp MPaBWILHO BBIOJHWI HE MeHee 2/3 Bcei
paboThl WM AOMYyCTWJI HE Ooyiee OMHOW TpyOOW OMMOKM M JIBYX HEIOYETOB, HE OoJiee OHOMU
rpy0oii u omHO¥W HerpyOoil ommOku, HEe OoJjiee Tpex HErpyobIX ONIMOOK, OJHOW HETrpyOOH.
OOyyJaromuiics 3aTpyaHSETCS ¢ MPABHJIBHOW OIICHKOW MPENIOKEHHOW 3a/adM, NAeT HETOJHBIN
OTBET, pemieHo 55% 3amga4

MeHee 4 06annoe — CTaBUTCS 3a paboTy, €y YUCIIO OUIMOOK U HEJ0YETOB MPEBBICUIIO HOPMY
JUISL OLIEHKH 3 WM IPaBUJIBHO BBINIOJIHEHO MeHee 2/3 Bcell paboThl. OOyJaronmics JaeT HEBEPHYIO
OLICHKY CHUTYaIuH, pereHo meree 50 % 3amad.

5.2.2. Ouenounvie mamepuanvi: MUNO6vle MeCHIOBble 3A0AHUA NO OUCUUNTUHE
«Henokanvnvle Kpaesvle 3a0auu 011 MOOEIbHBIX YPAGHEHUIl MAMEMAMUYECcKol 0uoaozuuy
(konmponupyemvie komnemenyuu IIKC-4).

Tecm — cucreMa CTaHIAPTU3WPOBAHHBIX 3aJaHWN, TO3BOJISAIONIAS ABTOMATHU3UPOBATH
NPOLEAYPY U3MEPEHHUs] YPOBHS 3HAHMU M YMEHHMH CTyleHTa. PemieHue 3agaHuil B TECTOBOM
dhopme mpoBOAMTCS TPH paza B TEUCHHE ceMecTpa Ha 1uiatdopme http://open.kbsu.ru/moodle/.
He Menee uem 3a 1 Henmemnto A0 TECTUPOBAHUS, MPEMIOABATENb JOHKEH ONMPEACIIUTh CTYICHTaM
WCXOJIHBIE JTaHHBIC JIJIS TMOJrOTOBKM K TECTUPOBAHHWIO: HA3BaTh Pa3feiibl (TEMbI, BOIPOCHI), IO
KOTOPBIM OYyIyT 3a/laHusi B TECTOBOU (hOpMe, TEOPETUIECKHNE UCTOYHUKHU (C TOYHBIM YKa3aHHUEM
paszenoB, TEM, CTaTeH) sl IOATOTOBKH.
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OneHka pe3yabTaTOB TECTUPOBAHHS IMPOHU3BOJUTCS KOMIBIOTEPHOH MPOTPaMMOW,
pe3ysbTaT BBIIACTCS HEMEJICHHO 0 OKOHYAaHWUHM TecTa. MaKCHMalbHBIA Oaul 3a penicHHe
3alaHuii B TecTOBOM ¢opme — 5 OamioB. Jlo OKOHYAHHS TeCTa CTYIEHT MOMKET elie pa3
MIPOCMOTPETH BCE CBOM OTBETHI HA 3aJaHUS U ITPH HEOOXOIUMOCTH BHECTH KOPPEKTHUBEI.

[lonHbIli  mepeueHb  TECTOBBIX  3aJaHUNl  IpEeACTaBIICH B OOUC -
http://open.kbsu.ru/moodle/course/search.php?search=%D0%BD%D0%B5%D0%BB%D0%BE%
D0%BA%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BS5

Oopa3zubl mecmosvix 3a0anuil

1. ®ynkuus Buga

-1/2 +00 _ 2 2
G(é,n;x,t):ﬂ2 (t—n)fmz exp —()645—:?;1) —exp _(x:(f—:?;z) SIBJISICTCSL. ..

-: ¢pynknueint [lyaccona;
-1 pynkuuein Pumana;
+: pynkuuent ['puna;

-: ¢pynkuent beccens.

2.YpaBHeHue Buzna U, —Sgn X(l — x)- u, = f(x,t) ABJISETCA. . .

-: YpaBHCHHEM CMEIIaHHO-THIIEPOOINIESCKOTO THIIA,
-: YypaBHEHHEM MapabOIMIECKOTO THIIA;

+: ypaBHEHHEM CMEIIaHHO-TTapadOIMYECKOTO TUTIA;
-: YpaBHCHHEM CMEIIAHHO-3IIIUITHYCCKOTO THIIA.

3. YpaBaenuem nuddy3uu ApoOHOTO TOpsiaKa SBISETCH. . .
2
-t Uy — Do = f(x,1)
1
xx _D(éu :f(x’t)
0
-t Uy = Doy = f(x,1)
w Uy _Dgctux = f(x,1)

+u

5.3. Ouyenounvie mamepuanvt 011 RPOMENHCYMOYHOU ammecmauuu

Llenvo npomesicymounvix ammecmayuii TO JUCIHHUIUIMHE SIBJISICTCS OIEHKAa KauyecTBa
OCBOEHUS JUCITUTIIMHBI 00yJarOIITUMHUCS.

[IpomexxyTounass arrecranusi TpeaHa3HAYeHA [UIsi OOBEKTUBHOTO TOITBEPKIACHUS W
OIICHUBAHMSI JOCTUTHYTHIX PE3yJIbTAaTOB O0y4YEHHUs IMMOCIE 3aBEPIICHUS U3YYCHHS AUCITUTIINHBL.
OcymiecTBisieTcs B KOHIIE CEMECTpa M TPEICTaBIIICT COOOM HTOTOBYIO OIICHKY 3HAHHMHA TIO
mucuuIuinHe «HemokanpHble KpaeBble 3alaud Uil MOJEIBHBIX YPAaBHEHMH MaTEeMaTU4YeCKOM
Ouosorun» B BHJAE HpoBeleHHs 3k3ameHa (7 cemectp). Ha mpomexyTouHyro arTecTaiuio
otBoaMTCA 10 30 OaIoB.

Ilonnwlit nepeuens 60npocos, 6bIHOCUMBIX HA IKIAMEH

(konmponupyemvie komnemenyuu INKC-4):
DJIeMEHTHI IPOOHOTO WCUYUCIICHUSI.
[TonsTHS TOKATBHBIX M HEJIOKAJBHBIX OMIEPATOPOB
[TonaTre HarpyKE€HHOTO ypaBHECHHSI.
[Tonsarue HarpyxeHHbIX TUdGepeHInaTbHBIX YPAaBHCHUHN U UX KIacCU(pUKAITHSI.
HarpyxenHbie uHTErpagbHble YpaBHEHUS U X KilacCu(pUKaIms.
Onpenenenve u KiaccuPpUKaus HeNpepbIBHbIX T (epeHIINATbHBIX YPaBHEHUH.
Baxxneiimme MoienpHbIC YpaBHEHUS MAaTEMaTHIECKON OMOJIOTHU U UX CBSI3b C
YpaBHEHUSMH CUHEPTETUKH.

Nk W=
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8. OcHOBHBbIE JIOKAJIbHBIE KPAeBbIE 3a/1a4M JJIs1 YPaBHEHUH 3JUIMIITHYECKOTO,
1apaboJIMYECKOTO U CMELIAHHOIO TUIIOB BTOPOIO MOPSIKA.

9. Omnpenenenue u KiaccuUKaIUs HETOKAIbHBIX 3a/1a4.

10. IloHsITHE KOPPEKTHOCTH MOCTAHOBKH JIOKAJIBHBIX U HEJIOKAJIBHBIX 3a7a4.

11.3amaua Kommu s ypaBHeHus: bepHymiu-®epxronbcTa U 0000IIEHHOTO ypaBHEHUS
MYJIbTUIUTUKATUBHOTO POCTA.

12. ®opmyna Jlamambepa u 3amada Ko ajis 0 JHOMEPHOTO BOJTHOBOTO YpaBHEHHUS 3ajauu
I'ypca u lapOy 11st 0 AHOMEPHOTO BOJTHOBOTO YPaBHEHHS.

13. Teopema o cpennem 3HaveHuit 3amauu ['ypca u lapOy ans oTHOMEPHOTO BOJHOBOTO
YpaBHEHHS.

14. 3anaya Ko u Teopema o cpeiHeM 3HaUE€HUHN 1JI TPEXMEPHOTO BOJIHOBOIO YPAaBHEHUS.

15. 3apaua Komm mmst ypaBaenust Mak Kenapuka-pon dépcrepa.

16.3amaua Komm co cMellaHHBIM HOCHUTEIEM Ui HArpy>KEHHOTO 3BOJIIOIMOHHOTO
YpaBHEHHS.

17. HenokanbHbie 3a1auu A1 ypaBHeHus1 Mak Kennpuka-hon @Epcrepa.

18. 3agaua 'ypca mist Harpy>k€HHOTO ypaBHEHHUSI BTOPOTO MOPSIIKA.

19. HenokasibHbI€ 3a/1a4u 1)1 YPaBHEHUS ¢ BOJIHOBBIM OIIEPATOPOM B INIABHOM YaCTH.

20. 3amava ['ypca mist ypaBHeHUs1 Ajuiepa.

21. IlepBas kpaeBas 3ajaua i SBOJIIOIMOHHOTO YPaBHEHHUS U €€ HelloKalbHOe 0000LIeHHE.

22.3anava TopHmu.

23. HeobxonuMble HeNOKallbHbIE YyClIOBHS JUisl ypaBHeHHs @Dypbe U cBeleHue 3aaayuu
Camapckoro k mepBoi KpaeBoi 3aiade.

24. BuyTpeHHeKpaeBas 3ajjaua C HEJIOKAJbHBIM CMELICHHEM Uil CUCTEMBbl ypaBHEHUI
[10JIOBO3PACTHOM CTPYKTYPbI NOMYJISALIUH.

25. IlpuHIMn skcTpeMyMa i JJUIMNTHYECKOTO ypaBHEHHUSA. ENMHCTBEHHOCTh pPELICHHS
3anaun Jupuxne u 3anaun bunanze — Camapckoro.

26. [IpuHIun sKcTpeMyma JUisl YpaBHEHHS CMEIIAHHOTO THIIA U €IMHCTBEHHOCTb PELIEHUs
3amaun TpUKOMH.

27. Kputepuil €AMHCTBEHHOCTH pEIICHUs 3anaduu Jlupuxie I ypaBHEHHs CMEIIaHHOTO
TUIA B HWIMHIPUYECKOHN 00J1acTu.

Kpumepuu ¢opmuposanus ouenoxk no npomesxcymounoi ammecmayuu. YPOBCHb
3HaHUH  OTpeAeIsieTCs  OUCHKAMH  «OMJUYHOY»,  «XOPOULO»,  «VOOBLEMEOPUMENbHOY,
«HEY0081eMBOPUMETLHO .

1. Ouenka «omauunoy» (91-100 GamioB) - CTYyNEHT MOKAa3bIBAET TOJHBIE M TIIyOOKHE
3HAHHS TPOTPAMMHOTO MaTepHalia, JOTUYHO M apryMEHTHPOBAHO OTBEYACT Ha IMOCTABIICHHBIM
BOIIPOC, a TaK)Ke JIOTIOJTHHUTEIBHBIC BOIPOCH], TOKA3bIBACT BBICOKHH YPOBEHb TEOPETHUYCCKUX
3HaHUMU.

2. Omenka «xopowoy (81-90 O6ammoB) - CTyIEHT TMOKa3bIBaeT TIYOOKHE 3HAHUS
IPOTPaMMHOTO MaTrepuana, TPaMOTHO €ro U3Jaraer, JIOCTaTOYHO IIOJIHO OTBEYaeT Ha
MTOCTABJICHHBIM BOIPOC W JIOTIOJHHUTEIBHBIE BOIMPOCH], YMENIO (OPMYIUPYET BBIBOJABL. B TOXe
BpEMsI TIPHA OTBETE JIOMYCKAET HECYIIECTBEHHBIE TIOTPEITHOCTH.

3. Ouenka «yoosremsopumenvroy (61-80 0amIOB) - CTYACHT MOKAa3bIBAET JOCTATOYHBIC,
HO HE TJIyOOKHE 3HAHHsI IPOTPaMMHOTO MaTepHalia; MPU OTBETE HE JOIMyCKAeT IPyObIX OMHOOK
WIM TPOTHBOPEYHI, OJHAKO B (DOPMYIMPOBAHHHM OTBETA OTCYTCTBYET JIOJDKHAS CBS3b MEKIY
aHAJIM30M, apryMeHTalMed W BbIBOAAMH. JJIS TOJIydeHUs NPABWIBHOTO OTBETa TpeOyercs
YTOYHSIONTUE BOIPOCHI.

4. Ouenku «HeyoogremgopumenbrHoy (36-60 0amioB) - CTYAGHT TIOKa3bIBaeT
HEJOCTATOYHBIC 3HAHHS IPOTPAMMHOTO Marepuaja, HE CII0OCOOCH apryMEeHTHPOBAHHO |
MOCJICIOBATEIILHO €r0 HW3Jlararh, JIONYCKaeTcs TIpyOble OIMIMOKM B OTBETaX, HEMPaBUILHO
OTBEUAET HA IMOCTABJICHHBIN BOIIPOC WJIH 3aTPYTHSIETCS C OTBETOM.
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6. MeroguyecKkue MaTepuaJibl, ONpeAeA0IIHe MPouelypbl OleHUBAHUS 3HAHUIM,
YMeHHi, HABBIKOB U (MJIM) ONbITA 1eATeJIbHOCTH

MakcumanbHas cymma (100 GamioB), Habupaemasi CTyIEHTOM MO JTUCHIUILINHE BKIIOYAET
JIBE COCTABIISIOIINE:

— TepBas COCTABISIONIAs — OIEHKA PETySIPHOCTH, CBOEBPEMEHHOCTH W KauecTBa
BBINIOJIHEHUSI CTYIAEHTOM Y4eOHOM paboThl MO HM3Y4YEHMIO AMCLUMIUIMHBI B TEUEHHE MepHoja
W3Yy4YeHUs TMCHIUIUIMHBI (CEMECTpPa, HJIM HECKOJIBKIX ceMecTpoB) (CymMa — He Oosee 70 O6aoB).
bannel, xapakTepu3yromue ycreBaeMoCTh CTyI€HTa 10 TUCIUTIIINHE, HAOUPAIOTCS UM B TEUCHUE
BCCTO II€pUoJia O6y‘~IeHI/I$I 3a U3YYCHHUC OTACJIIbHBIX TEM U BBIIIOJTHCHHUE OTACIIBHBIX BUJI0B pa60T.

— BTOpasi COCTaBJIAIOLIAs — OLIEHKA 3HAHWUI CTy/AEHTa MO pe3yjibTaTaM MPOMEKYTOYHOM
arrectanuu (He 6omee 30 —OamioB).
Kpurepuem oueHku ypoBHS CQHOPMUPOBAHHOCTH KOMIIETEHLMH B paMKax ydeOHOM
mucuuiuinHel «HenmokanbHble KpaeBble 3afjaud ISl MOJIEJbHBIX ypaBHEHUN MaTeMaTH4YecKOM
ounosorum» ABisieTCs dk3amMeH (7 cemectp). OOmmil 6ayT TEKyHIEro M PyOEKHOTO KOHTPOJIS
CKJIQJBIBACTCS U3 COCTABIIAIOIINX, IPUBEACHHBIX B [Ipunoxenun 1.
[lenpt0 MPOMEXYTOUHBIX AaTTECTalMil 1O JUCHMIUIMHE SBJSETCS OLIEHKa KadecTBa
OCBOEHHUS JAMCUMIUIMHBI OOydaromumucs. Kputepuu oneHkn kadecTBa OCBOEHHUS JUCLUIIIMHBI
npuiaraercs ([Ipunoxxenue 2).

Tunoseie

3a/1aHusl,

MpeACTaBJICHBI B Ta0IHIE 1.

o0ecIIeunBaroIe

dbopmupoBanue

KOMIIETEHIIUN

[TIKC-4

Tabnuya 1. Pe3ynomamsl 0ceoeHus yueOHOU OUCYUNTIUHDL, NOONexCaujue npogepKe

Nuaukaropsl Buj oueHo4yHoro
PesyabTaTsl AOCTHIKEHH S OcHoOBHBIE TOKA3aTEH MarepuaJa,
o0y4eHHA KOMIIeTeHIIUH OlIeHKH pe3yJbTATOB ol0ecneuynBaloue
(KoMIeTeHIMH) o0y4eHust ¢dopmupoBanue
KOMIIeTeHIM i
IKC-4.1. 3naeTr GopMyIupOBKU
Crnioco0eH pemiath BEPXKJICHUN U METOIbI
P yIBep TunoBeie OLIEHOYHBIE
aKTyaJlbHbIE u UX JI0OKa3aTelbCTBa
IKC-4- cnocoben MaTepuabl JIs
3HaYUMBbIE 3aJauu
AKTHBHO (byH1aMeHTaJIbHON YMmeer 1poBOIUTH YCTHOTO oripoca
y4acTBOBaTh B i . P (pazoen 5.1.1, NeNel-5
" MIPUKIIATHOM JI0Ka3aTeNnbCcTBa
UCCIIEIOBAaHUH u m.o.), TUTIOBbIE
MaTeMaTHKU. MaTeMaTHYEeCKUX
HOBBIX BepIKICHH TECTOBBIE 3a/laHUs
MaTeMaTH4YEeCKHX yIBep (pazoen 5.2.2, NeNel-8
Mozenei B u m.o.), TUTIOBbIE
Baaneer anmapatom
€CTECTBEHHBIX OLICHOYHbIE
POQUIBHBIX
HayKax. . MaTepuassbl K 3a4eTy U
MPEAMETHBIX 00JIacTeH,
METOTAMH 9K3aMeHny (pasoen 5.3,
NeNel-6 u m.o.)
JI0Ka3aTeNbCTBa
YTBEPKACHUI
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IIKC-4.2.

Crnocoben 3HaeT OCHOBHBIE METOIbI
OPUMCHATD MaTeMaTU4ECKOIo Tumosble olleHOYHEBIE
METOZbI MOJICIIMPOBAHUS B MaTepualibl i
MaTCMaTU4CCKOIro €CTECTBEHHBIX HayKax. YCTHOTI'O OIIpoca
MO/JICIUPOBaHHS B (pazoen 5.1.1, NeNel-5
CCTCCTBCHHBIX Ymeer npuMeEHATH u m.o.), TUTIOBbIE
HayKax. METOIbI TECTOBBIC 3aIAHUA
MaTeMaTHIEeCKOTO (pasoen 5.2.2, NeNel-6

MOJCINPOBAHUSA B

CCTCCTBCHHBIX HayKax.

Baaneer ciocobamu
MaATEMATHUYCCKOT O

u m.0.), TUTIOBBIE
OIICHOYHBIE
MaTepHAJIbI K 3a4eTy U
aK3ameny (pasoden 5.3,
NoNel-4 um.o.)

MO/IETUPOBAHUSL.

Takum 00pa3oM, BBHITIOJIHEHHE THUIIOBBIX 3aJaHWW, TPEICTABICHHBIX B pazaene 5
«O1eHOYHBIE MaTepHalibl JUIsi TEKYyHmero W pyOeKHOTOo KOHTPOJIA YCIEBAEMOCTH U
MIPOMEXYTOUYHOM aTTeCTAllMN MMO3BOJIUT 00ECHEUUTD:

- CHOCOOEH AaKTHBHO Y4YacTBOBaTh B HCCJICAOBAHMM HOBBIX MAaTEMaTHYECKUX MOJCICH B
ectecTBeHHBIX Haykax ([IKC-4).

7. YueOHO-MeTOoAuYecKoe odecneyeHrne TUCUUIIIMHBI
7.1. HopMaTUBHO-3aKOHOAATEIbHbIE AKThI

1. ®enepanbubiii 3akoH "OO0 obOpazoBanuu B Poccuiickoit denepanmu” ot 29.12.2012 N
273-03 (nmocnemHss penakmus). - [DnekTpoHHbIM pecypc]. — Pexxum mocryma: KoncynmbraHT
[Tnroc: URL: http://consultant.ru/

2. Ilpuka3 Muno6pnayku Poccum ot 10.01.2018 N8 "OO6 yrBepxaeHuu ¢enepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa BBICHIETO OOpa3oBaHUsA - OakajaBpuaTr IO
HanpasieHnto noaroroBku 01.03.01 Maremartuka (3apeructpupoBano B MuHiocte Poccun
6.02.2018 N49941) - Pexum JoCTyma: URL:
https://fgosvo.ru/uploadfiles/FGOS%20V0%203++/Bak/010301_B_3_ 15062021.pdf

7.2. OcHOBHAas1 qUTEpPaTYypa

1. Kynpsiuos, H. A. Ananutudeckasi Teopusi HETUHEHHBIX AUPPepeHInaNbHbIX ypaBHEHUHN /

H. A. KympsmoB. — 2-¢ u3n. — MockBa, MxeBck : HHCTUTYT KOMIIBIOTEPHBIX
uccnenoBanuii, 2019. — 360 c. — ISBN 978-5-4344-0673-4. — Tekct : 31€KTpOHHBIH //
OnekrpoHHO-OnOnmmoreunas  cucrema [PR BOOKS  :  [cair]. —  URL:

https://www.iprbookshop.ru/91910.html

2. Haxyme A.M. YpaBHeHus maremaruyeckoil 6uonoruu. — M. Beicmiasg mxosna, 1995. —
301 c. (17 7k3.)

3. Pwusamuenko, I'. FO. Jlekumm mo MareMaTudeckuMm MozensaM B oOwojorumu. Y.1 / I'. IO.
Puzanuenko. — MokeBck : PerynspHast u xaoTnueckasi I[MHaMuKa, THCTUTYT KOMITBIOTEPHBIX
uccnepoanuit, 2019. — 230 c¢. — ISBN 978-5-4344-0801-1. — TekcT : 37eKTpOHHBIN //
OnektpoHHo-Oubnmmoreunass  cucrema [PR BOOKS : [caiit]. =~ —  URL:
https://www.iprbookshop.ru/92043.html

4. Pusnnuenko, I'. FKO. Marematndeckue monenn B Ouodusumke u skonorum / I IO.
Pusnnuenko. — MockBa, MxeBck : IHCTUTYT KOMIIBIOTEPHBIX HccienoBanui, 2019. — 184
c. — ISBN 978-5-4344-0734-2. — TekcT : 37M€KTPOHHBIN // DIEKTpPOHHO-OMOINOTEUHAS
cuctema IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/91957.html
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7.3. lonoJTHUTE/IbHAS JIUTEPATypa

bparycs A. C., HoBoxunoB A. C., IlnaronoB A. Il. /luHamuueckue CUCTEMBI U MOJICIH
ounosorun: [OnekTpoHHbIH pecypc| — M.: ®usmatiut, 2010. — 400 c. — Pexum moctyna:
https://books.google.ru/books?id=gqlODAAAQBAJ&printsec=frontcover&hl=ru&source=g
bs_ge summary_ r&cad=0#v=onepage&q&f=false]

HogBuxkos, JI. A. Matemaruueckue Mozenu GopMUpOBaHUSA U (PYHKIIMOHHUPOBAHUS KOMAaHN :
monorpadust / JI. A. HoBukoB. — MockBa : M3marenbcTBO (PU3MKO-MAaTEeMAaTHUYECKOU
mutepatypsl, 2008. — 186 c¢. — ISBN 9785-94052-146-0. — TexkcT : 3MeKTpOHHBIN //
OnektpoHHo-Oubnmmoreunass  cucrema [PR - BOOKS [caiit]. —  URL:
https://www.iprbookshop.ru/8493.html

Pemernsk, E. I1. Unentudukanus MareMaTndecKuX MOJIENEeH CUCTEM YNpaBlIeHUS XUMHUKO-
TEXHOJIOTHYECKUMU IpolieccaMu ¢ u3MepeHueMm npousBogHbix / E. Il. Pemernsk, A. B.
Kommuccapos, 1. B. Xapuna. — CapatoB : CapaToBCKHi1 BOCHHBII HHCTUTYT OMOJIOTHYECKOM
U XUMUYECKOW Oe3omacHocTH, By3oBckoe oOpazoBanme, 2008. — 8 c. — Teker :
ANEKTPOHHBIA // DnekTpoHHO-Oubnmoreunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/8159.html

CromnsipoBa, 3. ®. Pacno3HaBaHue THUIIOB U METOAbl pelieHus auddepeHInanibHbIX
ypaBHEHUH TIEPBOTO TOpsIKa : MeToaudeckue ykazanus / 3. @. CrossipoBa ; o penakiuei
A. T'. CraneBckuil. — MockBa : MOCKOBCKHI TOCYapCTBEHHbIN TEXHUYECKUN YHUBEPCUTET
mmean H.D. baymana, 2011. — 56 c. — Tekct : 2MeKTPOHHBIA // DIEKTPOHHO-
OoubmuoTeyHast cucrema IPR BOOKS [caiit]. — URL:
https://www.iprbookshop.ru/31209.html

7.4. llepuoauyeckue U3IaHus

Bectauk MI'Y Cepus 1. MaremaTuka. MexaHuka.
JuddepeHnnanbHble ypaBHEHUS

Hoxnanst PAH

XKypHan BbIYMCIUTENHHON MAaTEMaTUKN U MAaTEMaTU4ECKON (PU3HKHU
N3Bectus By30oB. CeBepo-KaBkasckuil pervos. EcrecTBeHHbIE HayKu
Ycnexu MaTeMaTH4YeCKUX HayK

S

7.5. UuTepHeT-pecypcehbl

HpI/I HU3YUYCHHUH JUCHUIIIIMHBI «HemoxaneabIe KpacBbIC 3adaduu I MOOCIbHBIX

YpaBHEHUH MaTeMaTH4ecKoW Ouojiorum» oOydaromuecs oOecredeHbl A0CTyNnoM (yAaaeHHbIN
JOCTYI) K pecypcam:

— 00ugue ungopmayuonHsle, CHPAGOUHbIE U NOUCKOBbIE:
1. CnpaBounast npaBoBas cucrema «lapant». URL: http://www.garant.ru

2. CnpaBo4yHO-MH(GOPMaAILIMOHHAS cucremMa «KoHCynpTaHT [Tmroc». URL:
http://www.consultant.ru/
Nen/ | HaumenoBa | Kparkas Anpec caiita HaumenoBan | YciaoBusi
n HHe XapaKTepUCTH ue AoCTyna
3JIEKTPOHHO | Ka OpraHu3anuu
ro pecypca -BJIaJIeJIb1Ia;
PEKBU3NTHI
JAOT0BOpa
1. Hayunas DnexTp. http://elibrary.ru 000 «H2b» | [lonnsbrit
3JIeKTPOHHA | OubnuoTeka JOCTYII
1 Hay4YHBIX
OuéamoTeka | MyOIUKALUN -
(HOb oxoJio 4000
POOHN) WHOCTPAHHBIX U
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3900
OTEUYECTBEHHBIX
Hay4YHBIX
KYpHAJIOB,
pedepatbl
nyonukanuii 20
TBIC. )KypHAJIOB,
a TaKxKe
onucanuga 1,5
MJIH.
3apyOCIKHBIX U

POCCHICKHX

JUCCEpPTALIN;

2800 pocc.

KYpHaJOB Ha

0e3B03Me3/1HO

OCHOBE
baza Hanmonanenas | http:/elibrary.ru 00O «H9b» | ABTopu3oBan
JTaAHHBIX nH(pOpMaITMOHH JIMLIEH3MOHH | HBI HOCTYII.
Science 0- bIil TOroBOp [To3Bonsier
Index aHaJIUTUYECKast Science Index | momoyiHATH U
(PUHL) cucrema, NeSIO- YTOYHSTh

AKKYMYJIUPYIO 741/2022 CBEJICHUS O

mias 6osee 6 ot 19.07.2022 | myGnukanusx

MUJUTHOHOB T. YUEHBIX

MyOITuKaIuit AKTHUBEH 10 KBI'Y,

POCCUNCKHIX 31.07.2023r. | uMeromUxcs

aBTOPOB, a B PUHI]

TaKxKe

nH(pOpMaLIHIO

00 nx

UTHPOBAHUU

u3 Oosee 4500

POCCHICKHX

KYPHAJIOB.
IbC 13800 n3manmii | http://www.studmedli | OOO [Tomnbrii
«KoHcyabTa | 110 BceM b.ru «Ilonmurexpec | mocTyn
HT obyacTsiam http://www.medcolleg | ypc» (peructpanus
CTY/IEHTa» 3HAHUH, elib.ru (r. Mockaa) o IP-

BKJIIOUaeT 0ose Jorosop ajpecam

e uem 12000 Ne310CJI/08- | KBI'Y)

Y4€OHHUKOB U 2021

y4eOHBIX Or

mocoouit Jist 30.09.2021 r.

BO u CIIO, 864 AXTHUBEH 110

HaWMEHOBaHUI 30.09.2022r.

KYPHAJIOB U

917

MOHOTpaduii.
«aexTpon | Komnekuus http://www.studmedli | OOO [Tonubrit
Hasl «MennunHa b.ru «Ilomurexpec | mocTyn
ouodamoreka | (BO) I'DOTAP- ype» (peructpanus
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TexHudyecko | Menua. Books (r. Mockaa) o IP-
ro By3a» in English Jorosop aapecaMm
OBC (kHMUTH Ha No701KC/02- | KBI'Y)
«KoHcyIbTa | aHTTIMHCKOM 2022
HT SI3BIKE)» ot 13.04.2022
CTYAEHTA») T.
AKTHUBEH 10
19.04.2022r.

IbC Onektponnsie | https://e.lanbook.com/ | OO0 «3BC [Tomnbrii
«JIaHb» BEPCUU KHUT JIAHb» (r. JOCTYII

BEYILIUX CaHkTt- (peructpanus

W3/1aTEIIbCTB [leTepOypr) 1o IP-

yueOHOI U Jlorosop aapecaMm

HAy9YHOUH Ne6EIT/223 KBI'Y)

TUuTEpaTyphl (B ot 15.02.2022

TOM YHCIIE r.

YHHUBEPCHTETCK AKTHBEH 110

170 28.02.2023r.

W3/1aTeNbCTB),

TaK u

AIIEKTPOHHBIC

BEpCUU

MEPUONICCKIX

W3JaHu MO

pa3IMYHBIM

obnacTsam

3HaHUMU.
Haumonans | O0beauHeHHbIi | https://H30.pd OI'BY Hoctyn ¢
Hasl AJIEKTPOHHBIN «Poccuiickas | 2JIE€KTPOHHOT
3JIeKTPOHHA | KaTajor rOCyJapCTBEH | O YHTAIBHOTO
| dhouI0B Has 3aJa
0nbIMOTEeKA | POCCUMCKUX oubnuoTeka» | OMOIMOTEKH
PI'b O6ulIMOTEK, Horosop KBI'Y

coaepKalun NelO1/HOB/1

4 331 542 666-11 oT

BIEKTPOHHBIX 10.09.2020r.

JOKYMEHTOB Cpoxom Ha 5

o0pazoBaTebH neT

OT0 ¥ HAYYHOTO

Xapakrepa 1o

pa3IMYHBIM

OTpacisiMm

3HaHUU
IBC 107831 http://iprbookshop.ru/ | OOO «Ai#i [1u | [TonHbrit
«IPRbooks» | myOnukanuii, B Op Menua» JOCTYII

T.4.: 19071 — (r. CaparoB) | (peructpauus

y4eOHBIX Horosop o IP-

u3nanui, 6746 Ne9200/2211 ajpecam

— HAY4YHBIX ot 08.04.2022 | KBI'Y)

n3gaamii, 700
KOJUIEKLUH, 343
xypHana BAK,

r.
AKTHBEH 10
02.04.2023r.
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2085

ayAMOU3IaHU M.

8. IbC OnekTpoHHble | https://www.biblio- 000 [Tomnbrii
«lOpaiiT» BEpPCUU online.ru/ «DJEKTPOHHO | AOCTYI
aas CIIO yueOHOM U e (peructpanus

HAay4YHOU n3garenseTBo | mo IP-
JUTEPaTyphl FOPAMT» (r. | agpecam
W3/1aTEIIbCTB Mocksa) KBI'Y)
«Opaitt» mis JoroBop

CIIO u Nel92/EII-
BJIEKTPOHHBIE 223

BEPCUU Or

MEPUOTNIECKHAX 29.10.2021 r.

U3JaHUN 110 AKTHUBEH 10
Pa3IMYHBIM 31.10.2022 .

obyacTsiam

3HaHUMU.

9. Polpred.co | O630p CMU http://polpred.com 000 Hoctyn o
m. Poccun n «Ilonmpen [P-agpecam
HoBocru. 3apyOeKbsl. cupaBoynnku | KbI'Y
0030p [TostHBIE TEKCTHI »

CMMU. + aHaNMTHKA U3 be3Bo3mesnHo

Poccus n 600 u3nanuii no (6e3

3apy0exbe | 53 oTpacisam OopUIAIBHOT
0 JIOTOBOPA)

10. | Ipe3naentc | bonee 500 000 | http:/www.prlib.ru OI'bY ABTOpHU30BaH
Kasl 3JIEKTPOHHBIX «IIpe3uneHTc | HBIM JOCTYI
OuobJmoTeKa | JOKyMEHTOB I10 Kast u3
um. b.H. HUCTOPHUH onbmmoTeka OonbIMoTEKN
Eabuuna OreuecTna, uMm. b.H. (ayn.

pOCCcuiicKou Enbuuna» (r. | Nel15,214)
rOCyJIapCTBEHH CaHkr-

OCTH, pyCCKOMY
SI3BIKY U IIPABY

[leTepOypr)
Cornamrenue
oT
15.11.2016r.
OecCpOUHBII

g 3pPeKTUBHOTO YCBOEHHUS NUCLUIUIMHBI, IOMUMO y4eOHOIro Marepualia, CTyJeHTaM
HCO6XO)II/IMO I10JIb30BAaTHCA JaHHBIMHU BC€MHpHOI>i CECTHU I/IHTepHeT, TAKUMHA CaﬁTaMH, KakK:

1. bu6muorexa KBI'Y. URL: http://lib.kbsu.ru
2. CoOouas sunuknoneaus «Bukuneaus». URL: https://ru.wikipedia.org/
3. Cyx06a Temarnaeckux TOJIKOBBIX ciioBapei. URL: http://glossary.ru/

4.  DneKTpoOHHO-OMOIMOTEUHAS

http://www.studentlibrary.ru/

cucremMa

«KoHcynbpTanT

CTYICHTA».

URL:

7.6. Meroanuyeckue yKa3aHUs 110 NPOBEJACHHUIO Pa3IMYHBIX Y4eOHbIX 3aHATHH, K

KYPCOBOMY NPOEKTHPOBAHMIO U APYTUM BH/aM CaMOCTOSITeIbHON padoThl

Memoouueckue pekomenoayuu no uzyuyenuro oucyuniunsl «Henokanonsie Kpaeswie 3a0auu
0713 MOOECILHBIX YPACHEHUII MAMEMAMUYECKOU OUON0ZUW) 0N 00yHaAOUUXCA

OCHOBHBIMH IEIAMH JUCIHUIIINHEI SBJISIOTCS:
- U3y4EHHE HOBBIX 3aJa4 JIJIs1 MOJCIBbHBIX YPAaBHEHUM MaTeMaTHIECKO OUOIOTHH;
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- 3HAaKOMCTBO C HOBBIMH METOJAMH, HCHOJBb3yeMBIMH [UISI  JOKA3aTeIbCTBA
€AMHCTBEHHOCTH Y CYIIECTBOBAHUS PEIICHUI pacCMaTPUBAEMBbIX 3a71a4;

- 3aKpeIICHHE Ha MTPAKTUKE HEOOXOIMMBIX HABBIKOB PAOOTHI C HOBBIMH METOIaMHU.

[Ipuctymast kK W3y4eHUIO AMCIUIUIMHBI, 00ydJaromeMycs HEOOXOJAMMO O3HAKOMUTHCS C
TEeMAaTHYECKUM ITUTAHOM 3aHSTHH, CIIMCKOM PEKOMEHJIOBAaHHOW yueOHO# nutepaTyphl. CiemyeT
YSICHUTH TOCTEAOBATEIILHOCTD BBITIOJHCHUS! WHAWNBUIYaIbHBIX YYCOHBIX 3aJaHUM, 3aHECTH B
CBOIO pPabOdYyI0 TETpagb TEMbl M CPOKH IPOBEICHUS CEMHUHAPOB, HANUCAaHUA YYCOHBIX U
TBOpYECKUX paboT. [lpw wu3ydyeHWH IUCHUIIIMHBI OOYYaIOIIMECs BBIMOJIHSIIOT CIEAYIOIINE
3a/IaHMsl: M3Y4al0T PEKOMEHIOBAHHYIO YYCOHYI0O U HAYYHYIO JIUTEPATypy; MUIIYT KOHTPOJIbHBIE
paboTHI, BBIMOJHSIIOT CAaMOCTOSATEIbHBIE TBOPYECKHE pa0OTHI, YYaCTBYIOT B BBINIOJTHEHUU
MPAKTUYECKUX 3aJlaHui. YPOBEHb M IIyOMHA YCBOCHHS JUCIUIUIMHBI 3aBHCSIT OT aKTUBHOW M
CHUCTEMaTUYECKOU pabOThl Ha JIEKIHIX, U3yUYCHUS] PEKOMEHIOBAHHON JTUTEPATYpPhl, BHITIOJIHECHHUS
KOHTPOJILHBIX ITMCHMCHHBIX 3aJIaHUH.

Kypc wm3yuaercs Ha JNeKnusax, ceMHHapax, MPU CAMOCTOATEIBHON M WHIWBUIYATbHOU
pabotre oOyuarommuxcsa. OOydaronmuiics s TOJHOTO OCBOCHHS Marepuaia JOJDKeH He
MPOMYCKAaTh 3aHSATHA W AaKTHBHO Yy4YacTBOBaTh B ydeOHOM mporecce. [l MakcumambHOM
3¢ (HeKTUBHOCTH U3Y4YeHHS HEOOXOJAMMO TIOCTOSSHHO BECTH KOHCIIEKT JICKIIMHA, 3HATh
PEKOMEHIYEMYIO TIPETOIaBaTelieM JUTEPATypPy, MO3BOJIIIONIYIO JOTOJHUTH 3HAHUS M JIydIlIe
MOJATOTOBUTHCS K CEMUHAPCKUM 3aHSITHSM.

B cooTrBerctBHM C y4eOHBIM IIJITAaHOM Ha KXy TEMY BBIJIEJICHO HEOOX0IMMOe
KOJIMYECTBO YaCOB MPAKTHUECKUX 3aHATHI, KOTOPBIE MTPOBOJAATCS B COOTBETCTBHH C BOIIPOCAMH,
PEKOMEH/JIOBAHHBIMU K H3yYEHHUIO TI0 OMNpeaeieHHbIM TemaM. OOydaromuecss JOJDKHBI
pEryssipHO TOTOBUTHCA K CEMHUHAPCKHUM 3aHATHSM U y4aCTBOBATh B 00CYXKJIEHUHU BOMPOCOB. [Tpu
MOJTOTOBKE K 3aHATHAM CIEAYyeT PYKOBOJCTBOBATHCA KOHCIIEKTOM JICKIIUHA H PEKOMEHOBAaHHOM
nuTepaTypoil. TeMaTndeckuil TjIaH TUCHUTUIMHBI, YIeOHO-METOUYECKUE MATEPHAIIbI, a TaKKe
CIUCOK PEKOMEHIOBAHHOM JIUTEpATyphl MPUBEACHBI B paboueli mporpamme.

Memoouueckue pekomenoauuu npu padome HA0 KOHCHEKMOM 60 8PeMs NPOBEOCHUA
JeKyuu

B nmpouecce JEKIMOHHBIX 3aHATUN 11€J1€CO00pPAa3HO KOHCIEKTHUPOBATh y4eOHBIH
Martepuai. JIjist 3TOro UCroabp3yrTCsl OOIIHME W YTBEPAUBIINECS B MPAKTHKE MPABHIIA, U TPUEMBI
KOHCTICKTUPOBAHUS JICKIIUM.

KoncrniektupoBanue JEKIHl BENETCS B CIENUAIbHO OTBEACHHOM ISl 3TOrO TETPaju,
KOKIBIH JIUCT KOTOPOW JIOJDKEH UWMETh TIOJis, Ha KOTOPBIX JEJAlOTCS TOMETKH U3
PEKOMEH/IOBAHHOU JTUTEPATYPHI, MOTOJHSIONIME MaTepuasl MPOCIYIIAHHOW JIEKIIMH, a TaKXkKe
MO TYEPKHUBAIOIINE OCOOYIO0 BAXKHOCTD TE€X WJIM MHBIX TEOPETUUYCCKUX MTOJIOKCHHI.

[lenecooOpa3Ho 3amuChIBATh TEMY U TUIAH JICKIIUH, PEKOMEHIyeMYIO JTUTEPATYPY K TEME.
3anucu pas3ziesioB JIEKIUHU JOJDKHBI MMETh 3aroJIOBKH, IMOJ3aroJIOBKH, KpacHbIe CTPOkH. [lms
BBIJICJICHUS Pa3/IesIOB, BHIBOJOB, OMPEICICHUN, OCHOBHBIX MJIEH MOYKHO MCHOJIb30BATh I[BETHHIC
KapaHJanu 1 (GJIoMacTepsl.

HasBaHHbI€ B JIGKIIMU CCHUIKU HA IEPBOMCTOYHUKH HAJI0 TIOMETUTH Ha TOJIAX, YTOOBI MPH
CaMOCTOSITEIPHOW paboTe HaWTH M BOHUCaTh MX. B KOHCHEKTE TOCIOBHO 3alMCBHIBAIOTCA
OmlpeNeNeHUsl TOHATUN, KaTeropuil u 3akOHOB. OCTaJIbHOE MIOJDKHO OBITH 3alMCaHO CBOUMH
CJIOBAMH.

KaxxmoMmy crynmenTty HEOOXOIMMO BbIpabOTaTh W HKCIOJB30BATH  JOMYCTUMBIC
COKpaIieHus1 HanboJiee pacpoCTpaHEHHBIX TEPMUHOB U TIOHSATHH.

Memoouueckue pekomenoayuu no n0020MoOGKe K NPAKMUYECKUM 3AHAMUAM

[IpakTueckue (CeMUHApCKUE) 3aHATUS — COCTaBHAas dYacTb Y4eOHOTo Ipoliecca,
rpynmnoBas ¢opMa 3aHATUNH IPU aKTUBHOM YYacTUU CTyJIeHTOB. llpaktuueckue 3aHATHS
CrOCOOCTBYIOT yYriyOJIEHHOMY HW3y4eHHIO Haubojee CIOXKHBIX MpoOJieM HAyKH M CIy)Kar
OCHOBHOH (hOpMOIl TOJBENEHUS UTOIOB CaMOCTOSITENIbHOM paboThl oOywaromuxcs. Llenbio

25



MPAKTUYECKUX 3aHATHI SBJISETCA YIUIYOJIEHUE U 3aKpeIUIeHHE TEOPETHYECKUX 3HaHH,
MOJTYYEHHBIX 00YJaIOIIUMHUCS HA JICKITUAX M B TIPOIIECCE CAMOCTOSITEIILHOTO H3yICHHS y4eOHOTO
Marepuana, a, Cie0BaTelIbHO, (OPMHUPOBAHUE Y HUX ONPEICIECHHBIX YMEHUN U HABBIKOB.

B X0JA€ IMOATOTOBKM K CEMHUHAPCKOMY 3aHATHIO HCO6XOJII/IMO MpoYnTaTb KOHCIICKT
JICKOUH, HU3YYUTb OCHOBHYIO JIUTCPATYpPy, O3HAKOMHUTHCA C I[OHOHHHT@HBHOﬁ J'IHTCpﬂTypOfI,
BBIIIOJIHUTE  BBIJAHHBIC IIPCIIOAABATCIIEM  IIPAKTUYCCKHUE  3adaHUs. HpI/I OTOM  YYCCTb
PEKOMEHIallMKM TIperojaBareiiss U TpeOoBaHus mporpaMmbl. JlopabaTeiBaTh CBOW KOHCIIEKT
JICKITMH, Jeiasi B HEM COOTBETCTBYIOIIHNE 3aITUCH U3 JINTEPATYPHI.

KemxarenbHo pu IIOATOTOBKE K MMPAKTUYCCKUM 3aHATUAM 110 JUCHUITIINHE
OJHOBPEMEHHO HCIIOJIb30BaTh HECCKOJIBKO UCTOYHHUKOB, PACKPbIBAIOIINUX 3aJaHHBIC BOITPOCHI.

Ha mpakTudeckux 3aHATHIX OOYyYaroIHuecs ydvarcs TPaMOTHO H3Jlarath IMpoOJIeMBl,
CBO60)IHO BBICKA3bIBATh CBOU MBICJIN n CYXXOCHUA, paccMaTpuBaroT CHUTyaluu,
CIOCOOCTBYIOIINE PA3BUTUIO TPOPECCHOHATIBHON KOMIIETeHTHOCTH. ClieyeT UMETh B BUIY, YTO
IMOATOTOBKA K IPAKTHYCCKOMY 3aHATHUIO 3aBUCUT OT q)OpMI)I, MCCTa IMPOBCACHHA CCMMHApaA,
KOHKPETHBIX 33/IaHUI ¥ TOPYYCHH. DTO MOKET ObITh HAaNHMCAaHHWE JOKIanaa, 3cce, pedepara (c
MOCJIEAYIONUM UX 00CYXICHUEM ), KOJIJIOKBHYM.

Memoouueckue pekomenoayuu no OPZAHU3AUUN CAMOCHOAM ENLHOU PAdOmbl

CamocrostensHas pabora (mo B.W. Jlamo «camMOCTOSITENbHBIA — YEIOBEK, MMEIOIIHI
CBOM TBep/ble YOSKIEHUS») OCYLIECTBIIAETCS IIPU BCeX popMax 00ydeHHsI: OUHOW U 3a04HOM.

CamocrosaTenbHas paboTa oOydarOmMXCs - CHOCOO AaKTHUBHOTO, II€JIEHAIIPaBIECHHOTO
MPUOOPETEHUs CTYIEHTOM HOBBIX JUIsl HErO 3HAaHUW U YMEHUN 06€3 HEeMOCPEACTBEHHOIO Yy4acTus
B ATOM TIpoliecca npemnoaaBaresneii. [loBbIeHre poiyu caMmoCcTosATEeIbHON paboThl 00YJarOIIHXCS
IIPH TIPOBEICHUM PA3IHMYHBIX BUJOB yUEOHBIX 3aHATHIA MPEIIOIaraer:

— ONTUMHU3ALKIO METOJOB O0O0y4YeHMs, BHEOpEHHE B Y4eOHBIM IpoLecc HOBBIX
TEXHOJIOTUH OOYy4eHHUsI, MOBBIIAIONINX MPOU3BOJUTEIBLHOCTh TPY/Aa IpernojaBaTelis, akTUBHOE
UCI0JIb30BaHNE MH(POPMAIIMOHHBIX TEXHOJOTUH, MO3BOJISIIOIINX 00ydaoleMycst B y100Hoe JUis
HEro BpeMs OcBauBaTh yueOHbIN MaTepual;

—  IIHUPOKOE BHEJIPEHHUE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHNUS;

—  COBEpIICHCTBOBAHME METOAUKH IPOBEACHUS MPAKTUK U HAy4YHO-UCCIIEI0BATENbCKOM
paboTel 00yyaroUMXxcs, MOCKOJbKY MMEHHO 3TH BHJbI yueOHOU paboThl B MEPBYIO O4YEpEnb
TOTOBAT O0YYAIOMIMXCS K CAMOCTOATEILHOMY BBIIIOJIHEHUIO MTPO(ECCHOHANIBHBIX 33/1a4;

—  MOJIEPHM3AIMIO0 CUCTEMbl KYpPCOBOIO M JHUIJIOMHOTO HPOEKTUPOBAHUS, KOTOpAs
JI0JI’KHA MOBBIIIATE POJIb CTYJIEHTa B IOJ00pe MaTepuasa, OMCKe MyTel peleHus 3aaad.

CamocrosrenbHass paboTa MPUBOAUT CTYAEHTa K IIOJYYEHHIO HOBOTO 3HAHMS,
VOOPSAJOYEHUI0 M YIUIYOJIEHUI0O  UMEIONIMXCA ~ 3HaHUM, (QOPMHUpPOBAHUIO Yy  HEro
npodeccroHaIbHBIX HAaBBIKOB M yMeHUM. CamocTosITebHas paboTa BBIIOJIHAET Pl PYHKIIHUMN:

—  pa3BUBAIOLIYIO;

—  UHPOPMAIMOHHO-00YyYaroIyIO;

—  OPHEHTHPYIOUIYIO U CTUMYIUPYIOIIYIO;

—  BOCHHTHIBAIOIIYIO;

—  HCCIEeI0BATEIbCKYIO.

B pamkax kypca BBINOJIHSIIOTCS CJIEAYIOUINE BUABI CAMOCTOSITENIbHON paboThI:

1. TIlIpopabGoTka yueOHOTO Marepuana (MO KOHCIIEKTaM, Yy4eOHOM U HAyIHOU
IuTepaType);

2. DBelnonHeHue pa3HOYPOBHEBBIX 3a7a4 U 3aJaHUM;

3. Pabota c Tectamu 1 Bonpocamu JJisi CaMOIIPOBEPKH;

4. BelnoaHeHUE UTOTOBOM KOHTPOJIBHOMN paOOTHI.

CryneHTaM peKOMEH]IyeTCsl C caMOro Hayaja OCBOEHUs Kypca paboTarh ¢ JUTepaTypo u
npearaéMbIMH 3a/1aHusIMU B (hopMe MOJATOTOBKU K OUEPEHOMY ayIUTOpHOMY 3aHsATHIO. [Ipu
3TOM AaKTYyaJIM3UPYIOTCS MMEIOIIMECsS 3HaHMS, a TakXkKe co3jaercss 0as3a Jisi YCBOEHHUS HOBOIO
MaTepuasa, BOSHUKAIOT BOIPOCHI, OTBEThI HA KOTOPBIE CTYJIEHT MOJIY4aeT B ayIUTOPHUH.
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HeobxomuMo OTMETUTBH, YTO HEKOTOpBIE 3aJaHUs JJISl CaMOCTOSATENbHOM pabOThlI IO
KypCcy UMEIOT ompeneieHHyto cnenuuky. [Ipu ocBoeHnH Kypca CTYyJE€HT MOXET I0JIb30BaThCs
O6uOIMOTEKOM BYy3a, KOTOpas B IOJIHOM Mepe oOecreueHa COOTBETCTBYIOUIEH JIUTepaTypou.
3HAUUTENbHYIO ITIOMOIb B MOATOTOBKE K OYEPEAHOMY 3aHATHIO MOXKET OKa3aThb UMEIOIIUNCS B
y4e0HO-METOAMYECKOM KOMIUIEKCE KpaTKUi KOHCHEKT JieKIuil. OH ke MOKET UCIOIb30BaThCS U
IUISL 3aKPEIJICHHs MOJIydEeHHOTO B ayIuTOpuH MaTtepuana. CaMocTosTenbHas padoTa CTyIEHTOB
IpelycMOTpeHa Yy4eOHBIM IUIAHOM U BBINOJHSETCS B 00sS3aTelbHOM TNOpSAAKE. 3aJaHusd
MPEJIOKEHBI N0 KAXKJOM M3ydyaeMoil TeMe U MOTYT FOTOBUTHCS MHJMBUIYyalbHO WUJIM B TPYIIIIE.
ITo HeoOXOAMMOCTH CTYAEHT MOJKET 00paliaTbCs 3a KOHCYIbTAllMeH K IIpenojaBaTelio.
Brinosinenue 3ajaHuil KOHTPOJIMPYETCS U OLIEHUBAETCS MIPETIOaBATEIIEM.

JUIs  yCIIEIIHOTO CaMOCTOSITEIBHOTO H3Yy4YeHMs] MaTepHuajla CEerojHs MCIOJIb3YITCs
pasUyHbIE CpPEeICTBA 00ydeHMs], Cpeu KOTOPBIX 0CO00€ MECTO 3aHUMAIOT MH(OPMAIOHHbIE
TEXHOJIOTUU Pa3HOTO YPOBHS M HAIPABJIIEHHOCTU: DJIEKTPOHHBbIE Y4EOHUKH M KYpChl JIEKIIH,
0a3bl TECTOBBIX 33JaHUN UM 3aJa4. DJIEKTPOHHBIH Y4eOHUK MPEACTaBIIAET COOOM IMporpaMMHOE
CPEICTBO, MO3BOJISIOLIEE NPEACTaBUTH JJIS U3YUYEHUs TEOPETUUYECKUN MaTepuas, OpraHu3oBaTh
anpoOUpoOBaHKE, TPEHAXK M CAMOCTOSITEIbHYIO TBOPUECKYIO pabOTy, IOMOTAIOLIEE CTYAEHTaM U
IIPEIO/IaBaTelI0 OLIEHUTh YPOBEHb 3HAHUI B ONPEAEICHHON TEMaTHKE, a TAaKKe CoJepiKaliee
HEOOXO0IMMYIO CIPAaBOYHYIO MH(POpMaLMI0. DJIEKTPOHHBIA y4eOHMK MOXET MHTErpUpOBaTh B
ce0e BO3MOXHOCTU PA3JIMYHBIX [E€JArOrMYECKUX IPOTPaMMHBIX CpEACTB: 00ydaroImux
[IPOrpaMM, CIIPABOYHUKOB, YU€OHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOIIHUX IPOrPaMM.

Jlisg ycnemHo opraHu3aluy CaMOCTOATEIbHOW pabOThl BCE AaKTHBHEE MPUMEHSIOTCS
pa3zHooOpa3Hble 00pa3oBaTelibHbIE pecypchbl B ceTh VIHTEpHET: CHUCTeMbl TECTHPOBAHMS 10
pa3auYHbIM 00JacTAM, BUPTYaJbHbIE JIEKLUH, JIADOpAaTOPUH, IPH HSTOM TOJIH30BATEIIO
JOCTaTOYHO MMETh KOMIIBIOTEp U MOjKItoueHue K VHTepHeTy ans TOro, 4ToObl CBA3ATHCS C
IIpernoaBaTesieM, penlaTh BEIUMCIUTENbHBIE 3aJa4l U M0JIy4aTh 3HaHus. Vcnonb3oBaHue ceteit
YCUJIMBAET POJIb CAMOCTOSITENIbHOM pabOThl CTYJEHTa W MO3BOJISIET KapAWHAJIbHBIM 00pa3zom
M3MEHHUTh METOJIMKY MPENo aBaHMsl.

CTyzneHT MOKEeT MojydaTh BCE 3a/laHusl M METOJWYECKUE YKa3aHHs 4epe3 CepBep, UTO
JaeT €My BO3MOXHOCTb MPUBECTU B COOTBETCTBUE JIMYHBIE BO3ZMOKHOCTH C HEOOXOAUMBIMU IS
BBINIOJIHEHUST paboT Tpyno3aTparaMu. CTyIeHT MUMEeT BO3MOKHOCTH BBIIOJHATH padoTy JoMa
WIH B ayIuTopuu. bonblioe BocnuraTenbHOE U 00pa30BaTEIbHOE 3HAYEHHUE B CAMOCTOSATEIBHOM
y4eOHOM TpyJle CTYAECHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YKIAET U MOIIECPKUBAET
BHUMAaHHE M HHTEPEC, IMOBBIIIAET AKTUBHOCTb NaMSATH W MBIIUICHUS, [O3BOJSET CTYIACHTY
CBOEBPEMEHHO OOHApYXUTh U YCTPAaHUThH JONYLICHHbIE OMIMOKM M HEAOCTAaTKU, 0OBEKTHBHO
ONpEENUTh YPOBEHb CBOMX 3HAaHUM, MpakTUYecKMX yMmeHui. Camoe JOCTYyNHOE U IpPOCTOe
CPEICTBO CAMOKOHTPOJISI C IPUMEHEHHUEM MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH -
3TO psij TECTOB «On-line», KOTOpBIE MO3BOJISIIOT B PEKUME PEaIbHOTO BPEMEHH ONPEAETUTh CBOM
YpPOBEHb BIAJECHUSA MPEIMETHbIM MaTepHaliOM, BBIIBUTH CBOM OIIMOKK U TOJYYUTh
PEKOMEH/JALIMNU 110 CaMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome c aumepamypou

Bcro nuTepatypy MOXHO pa3fenuTh Ha YYCOHHKH M y4yeOHBbIE TTOCOOWS, OPUTHHAIBHBIC
Hay4yHble MOHOTpadUyeCKue HCTOUYHUKU, HayuyHble MyOJIMKauu B Nepuoiuueckoil mevaru. U3
HUX MOXXHO BBIICIUTH JIUTEPAaTypy OCHOBHYIO (PEKOMEHIYEMYIO), JOTOJHHUTEIbHYI0 U
JUTEpaTypy JUlsl yriyOJIeHHOTO U3YYEeHUS TUCIUIUIUHBI.

W3ydyeHne IUCHUIUIMHBI ClelyeT HAayuHATh C y4eOHHMKA, MOCKOJIbKY YUYE€OHUK — 3TO
KHHUra, B KOTOPOM M3JI0)KEHBI OCHOBBI HAYYHBIX 3HAHUHM 10 OINpPEAEICHHOMY IMpPEIMETY B
COOTBETCTBUHU C LIETSIMU U 33/1a4aM 00y4eHHsI, yCTAHOBJIEHHBIMU IIPOIPaMMOIii.

[Ipu pabote c nureparypoil HEOOXOAMMO YYUTHIBaTh, YTO MMEIOTCS PA3IMYHbIE BU/IBI
YTEHUSI, U KaXKIbI U3 HUX UCIIOJIb3YETCSl Ha OIPECJIEHHBIX ATallax OCBOCHUS MaTepuraa.

IIpeosapumenbroe UT€HNE HANIPABIIEHO HAa BBISBICHHUE B TEKCTE€ HE3HAKOMBIX TEPMUHOB
U IIOMCK HX 3HA4Y€HUs B CHPABOYHOM JMTEparype. B YacTHOCTH, NP YTEHHH YKa3aHHOU
JUTEpaTypbl HEOOX0AUMO MOAPOOHENITUM 00pa30M aHATU3UPOBATH MOHSTHSL.
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Cke603HO€e umeHue TIPEIOIaraeT NpouYTeHne MaTepraia oT Havyana 10 KoHua. CKBo3HOe
YTEHHUE JIUTEpPaTypbl U3 IMPHUBEACHHOIO CIKMCKA JAeT BO3MOXKHOCTb CTYIAEHTY C(HOpPMHUPOBATH
CBOJI OCHOBHBIX IMOHATHH U3 U3y4aeMol 00JacTu U CBOOOJHO BIa/IETh UMHU.

Buvibopounoe — Ha060pOT, UMEET 1EJIbI0 TIOUCK U 0TOOp Marepuana. B pamkax maHHOTO
Kypca BBIOOPOYHOE YTEHHE, KaK CII0COO0 OCBOEHHUS COJEpkKaHUs Kypca, JOJKHO UCIIOJIb30BaThCs
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHATHSAM 10 COOTBETCTBYIOIIKUM pa3fieliaM.

Ananumuyeckoe umeHue — 3TO KPUTUYECKUH pa300p TEKCTa C MOCIEAYIOLIUM €ro
KOoHcIekThpoBaHueM. OCBOEHUE yKa3aHHBIX MOHATUN Oyner HambOosee 3P(GEeKTUBHBIM B TOM
cllydae, €civ IpH YTEHUU TEKCTOB CTYAEHT OyJeT 3a/1aBaTh K 3TUM TEKCTaM BoIpockl. YacTh u3
3TUX BOmpocoB chopmynupoBana B ®OC B mepeuHe BONMPOCOB A codecenoanus. [lepeduenn
3THX BOIIPOCOB OTPaHUUEH, IO3TOMY BaXKHO HE TOJIBKO COJEpXKaHHE BOIPOCOB, HO CaM MPUHIIUI
OCBOEHUS JIUTEPATYpPhl C TOMOILIbIO BOIIPOCOB K TEKCTaM.

Lenbto usyuaroujeco ureHus ABiSeTCs IrIyOOKOE€ M BCECTOPOHHEE NMOHMMAaHUE Y4eOHOMU
uHpopmanuu. ECTb HECKOIBKO MPUEMOB U3yYarOIIEero YTEHUS:

1. YreHue mo anroputmy Inpeanoiaraer pazorenue uHGopmaluu Ha OJOKU: Ha3BaHMUE;
aBTOpP; MCTOYHUK; OCHOBHAs WHJEs TEKCTa; (pakTUUEeCKUi Marepuall; aHalu3 TEKCTa IyTeM
COIOCTABJICHUSI UMEIOLIUXCS TOYEK 3PEHUSI [0 pacCMaTPUBAEMbIM BOIIPOCAM; HOBU3HA.

2. Ilprem NOCTaHOBKHM BOIIPOCOB K TEKCTY UMEET CIEAYIOIINI aJITOPUTM:

—  MENJICHHO IPOYMUTaTh TEKCT, CTapasiCh NOHATH CMBICI U3JI0KEHHOIO;
—  BBLJIEJIHTDH KIIIOUEBHIE CIIOBA B TEKCTE;
—  1ocTaparbCsl MOHATh OCHOBHBIE UEH, TOATEKCT U OOIIMIA 3aMbICEN aBTOPA.

3. IlpueMm TecTupoBaHHUs 3aKit0YaeTcsl B GOPMYIUPOBAHUN TE3UCOB B BUJIE MOJIOKEHHIH,
YTBEPKACHH, BBIBOJIOB.

K »tomy MOXHO n006aBUTh M UHBIE HpPUEMBI: MpUEM pedepUpoBaHUs, IPUEM
KOMMEHTHPOBAHUS.

Baxxno#l cocraBisiomiei J000T0 CONMMIHOTO HAY4YHOTO W3JIAHUS SBJISIETCS CIHUCOK
JUTEpaTypbl, Ha KOTOpPYIO cchbllaeTcsi aBTOp. llpM BO3HUKHOBEHMM HHTEpeca K Kakoil-TO
oOcyxJaeMoil B TekcTe mpodieMe Bcerja €cTh BO3MOXKHOCTb OOpaTUThCS K CIHCKY
OTHOCSIEWCS K Hel juTeparypbl. B sTom cioyuae Bcsi mpoOnema kak Obl pa3OuBaeTcsi Ha
COCTaBJISAIOLIME YAaCcTH, KaXAasi U3 KOTOPBIX MOXKET MU3y4aThCsl OTAEIbHO OT Apyrux. IIpu stom
BAYKHO HE TEPATh U3 BUAA OOIMUN KOHTEKCT U HE MOTPYXKAThCsl YpE3MEPHO B JIETANIU, IOTOMY YTO
TakUM 00pa3oM MOKHO HE YBHUJIETh IJIaBHOTO.

[loaroToBka K 3K3aMeHY JOJKHA IMPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOTO MaTepuala,
MaTepuaga MpakTUUYECKUX 3aHATUN ¢ 00s43aTeNIbHBIM OOpalieHueM K OCHOBHBIM y4eOHHUKaM IO
Kypcy. OTO TO3BOJUT HCKIIOUATh OMMOKKM B TIOHUMAaHUU MaTepuaia, OOJEr4uT €ro
OCMBICJIEHHE, IPOKOMMEHTHPYET MaTeprail MHOTOYUCIEHHBIMH IPUMEPAMHU.

Memoouueckue pekomenoayuu 011 nOO20MOBKU K IK3AMEHY

Dk3ameH sBiseTcs (OpMON MTOTOBOrO KOHTPOJI 3HAHUM M yMEHUM, 0Oy4yarouuxcs 1o
TaHHOW JHMCUWIUIMHE, TOJYYEHHBIX Ha JIEKIUSAX, MPAKTHUECKUX 3aHATHSIX M B IPOIECCe
camMoCTOSITeNbHON paboThl. OCHOBOM Uil ONpENeNIeHUs] OLEHKU CIYXUT YpPOBEHb YCBOEHUS
oOyyarouMMucsl MaTtepuana, MpeaycCMOTPEHHOro JaHHOM paboueil mporpammoii. K sk3ameny
JOTYCKAIOTCsl CTyIEHTHI, HaOpaBmme 36 wu Oonee OauioB MO HWTOTaM TEKYIIETO |
IIPOMEXYTOUYHOT0 KOHTpoJist. Ha sx3amene cTyaeHT moxeT HabpaTh oT 15 10 30 6amios.

B nepuon moAroToBkM K SK3aMeHy oOOydaroliuecs BHOBb OOpamaroTcs K ydeOHo-
METOAUYECKOMY MaTepuaity 1 3aKperuifioT IPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka 06y4aromerocs K 3k3aMeHy BKJIIOUaeT TPH dTarna:

— caMmocTosTellbHasg padoTa B TEUEHHE CEMECTPA;

— HENOCPEICTBEHHAs MOJrOTOBKA B JHH, IPEIIICCTBYIONIME SK3aMEHY IO TeMaM
Kypca;

— MOATOTOBKA K OTBETY Ha IK3aMEHAIIMOHHBIE BOITPOCHI.
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[Ipu moAroTOBKE K dK3aMEHY 00yJaromuMcs 1eecoo0pa3Ho HUCIOIb30BaTh MaTePHAIIBI
JEeKIMH, y4eOHO-METOJNYECKHE KOMIUIEKCHl, HOpPMAaTHBHBIE JIOKYMEHTHI, OCHOBHYIO H
JOTIOJTHUTEIBHYIO JINTEPATYPY.

Ha sk3amen BbIHOCUTCS Marepuall B 00beMe, NPelyCMOTPEHHOM paboueil mporpaMMoit
y4eOHOM ITUCHUIUIMHBI 32 ceMeCTp. DK3aMEH IPOBOAUTCA B MUCbMEHHOW/YCTHOU (hopme. 3aueT
MIPOBOJIUTHCS B (hopMe YCTHOTO OIpoca 1Mo BOMpocaM 0e3 MOATOTOBKH.

[Ipu mpoBeneHun sK3aMeHa B MUCBMEHHOW (YCTHOM) (opme, BeaylmIuid MpeErnoiaBaTelib
COCTaBIISIET JK3aMECHAIMOHHBIC OWJIETHI, KOTOPhIE BKIIOYAIOT B CEOSi: TECTOBHIC 3aJlaHMS,
TEOPETHUECKUE 3aJaHus; 3alaud Wi cuTyanun. DopMyIHpoBKa TEOPETHUYECKHX 3aJaHHs
coBmagaet ¢ GopMyIHMPOBKOI MepedHs SK3aMEHAIIMOHHBIX BOIIPOCOB, TOBEJICHHBIX IO CBEICHHS
o0yJaronmxcsi HakaHyHE 3K3aMeHanmoHHO#N ceccun. ConaepkaHuE BOTIPOCOB OJHOTO Ouiera
OTHOCHTCS K Pa3jIMYHBIM pa3zeiaM MporpaMMBbI C TEM, YTOOBI 0OJIee IOJTHO OXBAaTHTh MaTepUal
y4eOHOU TUCITUTIITUHBI.

B aynuTopum, rie mpoBOIUTCS YCTHBINA SK3aMEH, JOJDKHO OJHOBPEMEHHO HaXOIUTHCS HE
0oJiee IIECTH CTYJCHTOB Ha OJHOTO TIpEMNoJaBaTessl, IPHHUMAIOIIETo dK3aMeH. Ha moarotoBky
OTBETa Ha OWJIET Ha 3K3aMeHe 0TBOAUTCS 40 MUHYT.

[Tpu mpoBeeHNN MUCEMEHHOTO YK3aMeHa Ha paboTy OTBOIUTHCS 60 MHHYT.

Pesynprar ycTHOTO (MTUCHMEHHOTO) K3aMEHA U 3a4eTa BBIPAYKACTCS OLIEHKAMHU:

YpoBeHb 3HaHUH OTIpENIeNIACTCS OIICHKaMu «OMIUYHOY, «XOPOULOY,
«y00811€MBOPUMETILHOY, «HEYO0BTIEMBOPUMENLHON.

1. Ouenka «omauunoy» (91-100 GamioB) - CTyIEHT MOKAa3bIBAET TOJHBIE U TIIYOOKHE
3HaHUS MMPOTPAMMHOTO MaTepuala, JOTMYHO M apryMEHTHPOBAHO OTBEYAET Ha IMOCTABJIICHHBIN
BOTIPOC, a TaKXe JIOTIOJHHUTEIIbHBIC BOMPOCHI, TIOKA3hIBACT BBHICOKHH YPOBEHb TEOPETHUECKUX
3HaHUMU.

2. Omenka «xopowoy (81-90 OammoB) - CTyIEHT TOKa3bIBaeT TIIyOOKHE 3HAHUS
IPOTPaMMHOTO MaTrepuana, TPaMOTHO €ro W3Jaraer, JIOCTaTOYHO IIOJIHO OTBEYaeT Ha
MIOCTaBJICHHBIH BOTIPOC M JIOTIOJIHUTEIFHBIE BOIIPOCHI, YMENO (OpPMYIUpPYeT BHIBOJBL. B TOXke
BpeMsI TIPH OTBETE JIOIYCKAEeT HECYIECTBEHHBIE TIOTPEITHOCTH.

3. Ouenka «yoosnemsopumenvroy (61-80 0amIoB) - CTyIEHT MOKAa3bIBAET IOCTATOYHEIE,
HO He TITyOOKHe 3HAHHs MPOTPAMMHOTO MaTepHalia; Ipyu OTBETEe HE JOIMYCKaeT rpyObIX OMIMOOK
WIA TIPOTHBOPEUYMH, OJHAKO B (POPMYTHMpPOBAHHHM OTBETA OTCYTCTBYET NOJDKHAS CBS3b MEXKIY
aHaJM30M, apryMEHTalued W BbhIBOAaMHU. [lIs TOJy4eHUs NPaBUIBHOTO OTBETa Tpedyercs
YTOYHSOIIME BOIPOCHI.

4. Ouenku «HeyoogremgopumenbrHoy (36-60 0amioB) - CTYAGHT TIOKa3bIBaeT
HE/JIOCTATOYHBIC 3HAHMs MPOTPAMMHOTO Marepuana, He CHocoOeH apryMEHTHPOBAaHHO U
MOCIIEIOBATENIbHO €r0 W3jaraTh, JOIYCKaeTcs TpyOble OMMUOKM B OTBETaX, HEMPAaBUIBHO
OTBEYAET Ha IMOCTABJICHHBIN BOTIPOC WM 3aTPYIHIETCS C OTBETOM.

8. MaTepuajibHO-TeXHUYECKOe olecriedeHne TUCIUNINHBI
8.1. TpeGoBaHusi K MaTepHAJILHO-TEXHUYECKOMY O0ecredeHHI0

Jliia peanuzanuu padbodeit mporpaMmbl AUCHUILIIUHBI UMEIOTCS CHIEIHAJIbHBIE IOMEIICHUS
JUIS IPOBEJCHUS 3aHSITUH JIEKIIMOHHOTO U CEMUHAPCKOTO THUIIA, TPYIIIOBBIX U MHAUBUAYAIbHbIX
KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS U MPOMEXKYTOUHOHN aTTecTaluu, a TakKe NOMELIECHUS JUIs
CaMOCTOSITENIbHON pabOThl U MOMEIIECHUS Ul XpaHEHUs. U NPOo(UIAKTHYECKOrO 00CTyKUBaHUS
obopynoBanus. CrenuanbHble TOMEUIEHUS! YKOMILIEKTOBAHbI CHEIHATIN3UPOBAaHHON MEOENblo U
TEXHUYECKUMHU CpEeJICTBA OOYyUEHHUs, CAyXKAIUMU Ui MpeAcTaBiIeHUS MHPOpMauu OO0JbIION
ayJUTOpUH.

[Ipu npoBeaeHUN 3aHIATUN JTEKIIUMOHHOTO/ CEMUHAPCKOT0 THIIA 3aHATHI UCIIOJb3YIOTCS:

JIUYEH3UOHHOE NPOCPAMMHOe obecneyenue:

- mporpammHoe oOecnedeHue cpeacTB aHTuBupycHOM 3amuThl Kaspersky Endpoint
Security mns 6usneca - Cranmaptaeii Russian Edition. 1000-1500 Node 1 year Educational
Renewal License (KL4863RAVFQ);
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- mporpamMmMHoe obecnieuenue i pabotel ¢ PDF-nokymenramu. ABBYY FineReader 15
Business;

- IporpaMMmHoe obecriedyeHue g paboTel ¢ gokymeHTamu (opmara PDF Acrobat Pro
DC for teams ALL Multiple Platforms Multi European Languages Level 1 (1-9) Education
Named License 65297997BB01A12;

- opucHoe mporpammuoe odecnieuenne MoOduc CtanaapTHEII.

€60000HO pacnpocmpansemvle npocpammbl.

- Web Browser — Firefox;

— AcademicMarthCADLicense - mMarematudeckoe IMporpaMMHOe oOecrieueHne, KOTOpoe
MO3BOJISIET BBHITIOIHSTH, aHAIM3UPOBATh BaKHEHIIINE HH)KEHEPHBIE PacyeThl © OOMEHUBATHCS
UMU;

- 7zip - mporpamMm JUIsl CKaTUsl U pacliakoBKU (haiisios;

- AdobeReader— nporpamma s urenust PDF ¢aiinos;

- DjvuReader — nmpunoxeHust aias pacrio3HaBaHUs, KOHBEHTUPOBaHUA U paboTel ¢ Djvu
(aiinamu.

8.2. Oco0eHHOCTH peanu3anMy JUCHUILIMHBI AJI HHBAJIHU/I0B M JIUI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

Jlisi CTYZIEHTOB C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI CO3/IaHBI CIICIHATBHBIC
yCIIOBUSA Ui TOJyuyeHuss oOpa3zoBaHusl. B 1ensx [JOCTYNHOCTH TMOJIyYEHHUS BBICILErO
oOpa3oBaHusi 0 00pa3oBaTENFHBIM IPOTPaMMaM WHBAIMAAMHU U JIMIAMH C OTPAHUYCHHBIMU
BO3MOXHOCTSIMU 3/I0POBBSI YHUBEPCUTETOM 00€CIIeunBaeTCs:

1. AnbprepHaTuBHas Bepcus oduumanbHoro caiWra B cetn «MHTepHer» i
CJ1a00BUIAIINX;

2. Jlns uHBaIMAOB C HapyLICHUAMM 3peHus (caaboBUIAIIME, CIIEIbIE) - NPUCYTCTBHE
ACCHCTEHTA, OKa3bIBAIOIIEro 00ydaromeMycsi HeoOXOIUMYI0 MOMOIlb, AyOJUpOBaHHE BCIyX
CTpaBOYHON MH(MOPMAIMK O PACITUCAHUU Y4EOHBIX 3aHSATHI; HaJMUWE CPEACTB JUIS YCUIICHUS
OCTAaTOYHOTO 3peHus, OpallJIeBCKOM KOMIBIOTEPHON TEXHUKHU, BHICOYBEIMUUTENEH, MPOTrpaMm
HEBU3YaIbHOTO JIOCTyNa K HHGOpMAIMH, TPOrPaMM-CHHTE3aTOPOB peuYd H  JAPYTHX
TEXHUYECKUX CPEICTB IpHEMa-Tlieperaud y4eOHOW MH(pOpManuu B JOCTYIHBIX (GopMax s
CTY/ICHTOB C HAPYIICHUSMHU 3PCHUS;

3. Jln WHBaIMIOB W JHMII C OrPaHUYCHHBIMH BO3MOKHOCTSIMH 3IIOPOBBSI TIO CIYXY
(cmabocnplmaniie, riayxue) —3BYKOYCHIIMBAOIIAs araparypa, MYJIbTUMEAUINHBIE CPEJCTBA U
Ipyrue TEXHUYECKHWE CpeICTBa MpHeMa-Tiepenadn y4eOHOH WHGOpMAIu B JOCTYITHBIX
bopmax;

4. JIns WHBAIMIOB M JIAIl C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS, MMEIOIINX
HapyIIEHUs] OMOPHO-ABUraTENIbHOIO armapara, CO3/1aHbl MaTepUalbHO-TEXHHUUYECKUE YCIOBHS
o0OecrieunBaroIe BO3MOKHOCTbh OECHpPENITCTBEHHOIO J0CTyNa OO0y4aromuXcsi B y4deOHbIE
MOMEIICHNS, OOBEKTY NMUTAHHs, TyaJeTHbIE W JPYrHe MOMEUICHHS YHUBEPCUTETA, a TaKKe
npeObIBaHUS B YKa3aHHBIX TOMEIIECHHX (HaJTHINe PACITUPEHHBIX JBEPHBIX MPOEMOB, TOPYIHEH
U APYTUX MNPUCIOCOOIEHUN).

OOyuaromuecss #3 4YHCJIAa JUIl C OrFPAaHUYCHHBIMA BO3MOXKHOCTSIMHU  3JI0POBBS
oOecrieyeHbl AEKTPOHHBIMU 00pa30BaTeNIbHBIMU pecypcaMu B ¢GopMmax, aJalTHPOBAaHHBIX K
OTPaHUYCHUSM HX 370POBBSI.

OOyyaromuMcsi ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0pPOBbS  IIPEIOCTABIISIOTCS
crienuagbHble YYeOHMKM ¢ YydeOHble MMocoOWs, WHas yd4deOHas JUTeparypa, CIeHHaIbHbIC
TEXHUYECKUE cpeAcTBa OOydeHUs KOJUIEKTUBHOTO U HHAUBUAYAJbHOTO I0Jb30BaHUS,
MPEAOCTAaBJICHUE  YCIYyr  acCUCTEeHTa  (IMMOMOIIHWKA), OKAa3bIBAIOMIECIO  OOyJarOIIUMCS
HEOOXO/IMMYI0  TEXHMYECKYI0 IOMOIIb, a TaKkKe YCIYTH CypAONEpPEeBOJYMKOB U
TAQIIOCYPIOTIEPEBOTIUKOB.

a) s cIab0BUISIINX:
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- Ha B3K3aME€HE INPUCYTCTBYET AaCCHCTEHT, OKAa3bIBAIOUIUI CTYIEHTY HEOOXOIUMYIO
TEXHUYCCKYIO IMOMOIINb C YYETOM HWHAHWBUAYAJIbHBIX ocobeHHOCTEN (OH IIOMOTa€T 3aHATH
pa6oqee MCCTO, NCPEABUTATECA, IPOYUTATh U O(l)OpMI/ITB 3alaHHuC, B TOM YHCJIC 3allMChbIBas 110/
JTUKTOBKY);

- 3alaHusd A BBIIOJHCHHA, a TaAKXKC MHCTPYKOHUA O TIIOpAAKE [MPOBCACHHA
3aueTe/3K3aMeHa 0OPMIISIIOTCS YBEIMUYEHHBIM IIPUPTOM;

- 3alaHus JJI BBITIOJIHEHHS Ha DK3aMEHE 3a4UThIBAKOTCSI ACCUCTCHTOM,

- IMCBbMECHHBIC 3a/JaH1s BBIIIOJIHAIOTCA Ha 6yMare, HAaAUKTOBBIBAIOTCA aCCUCTCHTY,

- o0ecreunBaeTcs MHANBUAYATFHOE paBHOMEpHOE ocBenieHne He meHee 300 JiroKc;

- CTYACHTY IJid BBIIIOJHCHUA 3aJaHUA IIPpU H€O6XOI[I/IMOCTI/I MpEaoCTaBIACTCA
YBEJIMYHUBAIOIIEE YCTPOUCTBO;

B) JUIA TIIyXUX U cIa0O0CibIIIaluX:

- Ha 3a4yeTe/3K3aMEHE TIPUCYTCTBYET ACCHUCTEHT, OKAa3bIBAIOLIUI  CTYIEHTY
HEOO0XOUMYI0 TEXHUYECKYIO TIOMOIIb C Y4€TOM MHIWBUAYAITHHBIX 0COOEHHOCTEH (OH TOMOTaeT
3aHATH pa60qee MCCTO, HNEPEABUIATHCA, HNPOUYUTATHL U O(l)OpMI/ITI) 3alaHuc, B TOM YHUCJIIEC
3aMuchIBas MO JUKTOBKY);

- 3aUeT/3K3aMeH MPOBOIUTCS B MUCBMEHHOH (hopme;

- obecrieynBaeTcsi HalW4he 3BYKOYCWJIMBAIOIIEW ammaparypbl KOJUIEKTUBHOTO
M0JIb30BaHMSI, NpPU HEOOXOJUMOCTH MOCTYMAIOIIMM IPEAOCTABISIETCS 3BYKOYCHIMBAIOLIAs
arnrmaparypa MHAUBUAYAJIbHOT'O IIOJIb30BaAHM,

- 10 JKEJIAHUIO CTYJICHTA YK3aMeH MOYKET IPOBOJUTHCS B MUCHBMEHHOU (hopme;

)I) g Jig, € HApYIICHHUAMU  OIIOPHO-ABUIATCIIBHOI'O  allliapara (TSDKGJ'II)IMI/I
HapyIIEHUSIMH JIBUTATENIbHBIX (QYHKIUM BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHX
KOHEYHOCTEH):

- IMMCBMCHHBLIC 3aJlaHUA BBIIIOJHAIOTCA HAa KOMIIBIOTEPE CO CICHHUATIU3UPOBAHHBIM
IMporpaMMHBIM oOecrieueHrueM MIIA HAaAUKTOBBIBAIOTCA ACCUCTCHTY,

- 110 >KEJIaHUIO CTYAECHTAa PK3aMEH IIPOBOJUTCS B YCTHOU Qopme.
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JIMCT
U3MEeHeHUi (I0ONnoJIHeHnil) B padoyeil mporpaMmme

IMCUUTUTAHBL « HenokanbHule Kpaesvie 3a0auu 011 MOOEIbHbIX YPABHEHUN MAMEMAMUYEeCKOl
ouonoeuuy no HarpasieHuto noarotoku 01.03.01 Maremaruka (ypoBeHb OakajiaBpuaTa)
(oOpazoBarenbHas nmporpamma Juggepenyuanvrvle ypasnenus, QUHAMUYECKUE CUCHemMbl U

ONMUMAanbHoe ynpasienue) Ha y4eOHBIN TOJ
Ne DJieMeHT (IYHKT) IlepeyeHb BBIHOCMMBIX U3MEHEHUI IIpumeyanue
n/n PIIX (momosiHeHMiT)

OOcyxneHa W pEKOMEHJIOBaHAa Ha 3acedaHuu Kadeapbl aneeOpsvl u  OouggepenyuanbHblx

VDasHeHull
POTOKOJI Ne OT « » 20 T.
W.o. 3aBenyromiero kadeapoi / M.C. Huposa /

HOJIKCH, paciui(poBKa MOAIKCH, AaTa
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IIpuinoxenue 1

Pacnipenesnenne 6a/1s10B TeKYIEro H py0e;KHOro KOHTPOJIs

Cymma 6annos

Nen/n Buo xonmponn Obwan 1-2 mouka 2-1 mouka | 3-1 mouka
cymma
1 | Hlocewenue 3anamuii 00 10 6annoe 00 3 0. 00 3 b. 00 4 é.
2 | Texywiuit KOonmponwv: 00 24 6annos 00 8 b. 00 86. 00 8 6.
Omeem na 4 eéonpoca om0 00126. | om00046. | om00o46. | om00do4b6.
[onHbIN paBUIBHBINA OTBET 1o 12 Gannos 40. 40. 40.
HenonHbll paBUIIBHBINA OTBET or 3 nol2 6. orl 1046.| orlmo46.| orlmo4bo.
OtBer, cojepamuii HETOYHOCTH, 06. 06. 06. 06.
OIIMOKH
Boinonnenue camocmosamenbHbix
3a0anuii (peuwienue 3a0ay)
om000126. | om00046. | om000o46 |om00o46
3 | Pybescrblit KOHmMpOJIb 00 36 6annos 0o 12 6. 0o 12 6. 0o 12 6.
TECTUPOBAHHE or0-m015| or0-1056. | or0-1056. | or 0- 10 5 6.
0.
KOHTpOJIbHAs paboTta or0m0216.| or0m076.| orO0mo76.| or0mo76.
Hmozo cymma mexywiezo u
PyberscHo20 KOHmMpPOA 0o 70 6annos 00 230. 00 23 6. 00 24 6.

IlepBblii 3Tan (0a30BbIii YPOBEHD)
— OLIEHKA «y/I0BJIETBOPUTEIHLHO»

He MeHee 36

He MeHee 12

He MeHee 12

He MeHee 12

0. 0. 0. 0.
Bropoii 3ram  (mpoaBuHyThli | MeHee 70 6.
YPOBEHB) — OIIEHKA «XOPOII0» (51-696.) | m™enee236| menee?230 MeHee 240
Tpernii 3Tan (BHICOKUI YPOBEHbD) -
OlIeHKA «OTJIUYHO» He meHee 70 | He meHee 23 | He meHee 23 HE MeHee
0. 0. 0 246
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puioxenne 2

IlIxkana ouenuganus NAAHUPYEMBIX PE3YIbMAmMOo8 00yueHus

Tekywquii u pybescHwlii KOHmMpOoJib

Il xajia oeHNBAHUA
Cemect
p 0-35 bannoe 36-50 b6annos 51-60 6annos 56-70 6annos
7 YactuyHoe Ilomnoe wmm  uvacruudHoe | ITomHoe wiu | IlonHoe  mocenieHue
rocelieHue rocelieHue AYIUTOPHBIX | YaCTUYHOE AyTUTOPHBIX 3aHATHH.
ayIUTOPHBIX 3aHATUN. | 3aHATUH. YacTtuuHOEe | IocelieHne IlonHoe BEITIOIHEHNE
HeynoBiaeTBOpUTEeNbH | BBINONHEHUE MPAKTHYCCKUX | ayJAUTOPHBIX 3aHATUH. | MPAKTHUYSCKUX
oe BBITIOJTHEHUE | paloT. Brmonnenue | IlomHoe BEIIONHEHUE | 3aHATHIA.
J1a00PaTOPHBIX U | KOHTPOJBHBIX pabot, | mpakTHdeckux padbor. | BeimonHeHue
MPAKTHIECKUX PA0OT. | TECTOBBIX 3aJaHUI Ha | Beimonnenue KOHTPOJIBHBIX PaboT,
[T0xast MOATOTOBKA K | OIICHKY KOHTPOJIBHBIX pabOT, | TECTOBBIX 3aJaHHUUl Ha
GauIbHO- «YIIOBJICTBOPHUTEIIHHOY. TECTOBBIX 3aJaHUil Ha | OLEHKH «OTIHYHOY.
PEHTHHTOBBIM OIICHKH «XOPOIIIOY.
MEPOTIPUITHSIM.
CryneHr HE
JIOITyCKaeTCs K
MIPOMEKYTOYHOU
aTTeCTalun
Ilpomesrcymounan ammecmayus (IK3amemn)
Il xaja oeHNBAHUA
CemecTt HeynoBiaerBopureinb
p ¥ o P Y1oB1eTBOPUTENBHO Xopomuio OT1anyHo
61-80 6as10B 81-90 6a10B 91-100 6a10B
(36-60 6a.1,108) ( ) ( ) ( )
7 Crynent umeer 36-60 | Ctynent wumeer 36-50 | Crynment umeer 51-60 | Cryment umeer 61-70
Oa/uioB 1Mo  WrTOoram | OasioB o AToraMm | 0a/ulIoB IO HWTOraMm | 0a/uIoB 1O  HTOraM

TEKYIIEro u
PYOEXKHOrO KOHTPOJIS,
Ha DJK3aMeHe He Jal
TIOJIHOT'O OTBETA HHU Ha
OJIH BOIIPOC.
CryneHT umeer

36-45  OamnoB 1O
UTOTaM TEKYyLIero |
PYOEXKHOr0 KOHTpPOJIS,
Ha  DJK3aMeHe  Jal
TIOJIHBIA OTBET TOJILKO
Ha OJIUH BOIIPOC.

TEKYIIETO0 U PYOCIKHOIrO
KOHTpOIIS, Ha 3K3aMeHe
Jan TONHBIA OTBET Ha
OIMH BOIPOC U YaCTHYHO
(TIOTHOCTRIO) OTBETHJI Ha
BTOPOH.

Ctynentr wumeer 46-60
0asioB o  UTOraMm
TEKYIIETO U PYOCIKHOIO

KOHTPOJISI, Ha HK3aMeHe
Jan TOJNHBIA OTBET Ha
OJINH BOIPOC HITH
YaCTUYHO OTBETHJI Ha BCE
BOIPOCHI.

CrymeHT  uWMeeT IO
UTOTaM  TEKYIIero |

pyOexXHOr0 KOHTpOIS 61-
70 OaywIoB Ha 3K3aMEHE
HE Jajl TIOJHOTO OTBETa
HU Ha OJTUH BOIIPOC.

TEKYIIEro u
PYOSIKHOTO KOHTPOJIS,

Ha OK3aMCHE Jajx
TIOJTHBIN OTBECT Ha
OJIMH BOIIpOC u

YaCTUYHO
(TIOJTHOCTBIO) OTBETHII
Ha BTOPOM.

CtyneHt umeer 61 —
65 6ayIoB Mo WTOraM
TEKYIIEro u
PYOEXKHOr0 KOHTpOJIS,

Ha OK3aMCHE Jajx
TIOJTHBIN OTBECT Ha
OJIMH BOIIpOC u

YaCTUYHO OTBETHJI Ha
BTOPOH. CryneHt
nMmeer 66-70 OGaioB
[0 MTOTaM TEKYIIEro
u pyOeKHOTO
KOHTPOJIS, Ha
9K3aMeHe JaJjl MOJIHBIN
OTBET TOJLKO Ha OIUH
BOIIPOC.

TEKYILETro U PYOSIKHOTO
KOHTPOJIIS, HA DK3aMeHe
Jan TOJMHBIA OTBET Ha
OJINH BOIPOC U
YaCTHYHO (TIOJTHOCTBIO)
OTBETHJI HA BTOPOM.
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