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1 HEJIM U 3ATAYHN OCBOEHMUSA TNCIHUIIINHBI

1.1. Leab ocBOEHUS TUCHUILIUHBI:

Llenpto OCBOGHHMS MUCIHMIUIMHBI «YpaBHEHHS MaTeMaTHYecKoW (HM3UKW» sBIsSETCS yriyOJeHHOe
U3y4YeHHE OCHOBHBIX YypaBHEHUIl MaTeMaTHYecKOM (M3MKM | pa3iuyHBIX CIIOCOOOB WX pelIeHus,
MPUMEHEHUE METOJOB MAaTeMaTHYECKOro aHaiu3a (YHKIMH OJHOH M HECKOJbKUX BEIICCTBEHHBIX
MIEPEMEHHBIX K PEIICHUIO YPABHEHUI B YAaCTHBIX IPOM3BOIHBIX, & TAK)KE MPHUMEHEHHUE MOJTyYEHHBIX 3HaHUI
K aHAJIN3Y Pa3TUYHBIX (PU3NIECKIX MOJIENIEH.

1.2. 3agaun ocBOeHMS IMCUMILINHBI (MOAYJIfA):
— 3HAHME OCHOBHBIX ypaBHEHUI MaTeMaTH4ecKoW (PU3MKM M MX KJIACCH(UKALMIO; IIOCTAHOBKY KPaeBbIX U
HaydalbHBIX 3a1a4 A1 JudQepeHnanpHbIX ypaBHEHUH BTOPOTro OPAIKA U METOIbI UX PEIICHUS;
— yMeHue pemath /Y ¢ 4acTHBIMU NPOU3BOJAHBIMU IIEPBOrO NOPSAJKA; yMEHUE pemarth J[Y ¢ MOCTOSHHBIMU
K03 ULIEeHTaMH B YaCTHBIX POU3BOAHBIX BTOPOTO MOPSAIKA;
— IPUMEHEHHUE KIIaCCMYECKHX METOMOB PELICHUS ypaBHEHUIl MaTeMaTu4ecKol (U3MKM (XapaKTepHCTHK,
pas3zierneHusl MmepeMeHHbIX, npeodpasoBanust Dypwe, dyHkuuii ['puHa) A peaabHBIX CHCTEM; HABBIKOB
paboThI CO ciennalbHBIMK (DYHKIHSMHU.

2 MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI

YueOHast IUCHUIUIMHA YpaBHEHHS MaTEMaTH4YeCKONW (HM3MKU BKIOYEHA B MEPEUCHb JUCIIMILIHH
00s13aTeNbHON YacTh 00pa30BaTEIILHOW MPOTpaMMbl BHE 3aBUCHMOCTH OT €€ HAaMpaBIEHHOCTH (Tpoduiis).
Hucuninaa peanmmsyercss B cooTrBercTBuM ¢ TpeboBanmsimu DPI'OC, OIl BO u VII, mo manHOMY
HalpaBJCHUIO ITOJATOTOBKH.

Huciunnaa  Oasupyercss  Ha  CIHSAYIOIIUMX — JUCHMIUIMHAX:  MaTeMaTHYecKHid  aHajus,
Huddepenunansusie ypaBHenus, Pusnka, Kinaccuueckas MexaHHUKa.

Jucruumaa  YpaBHEHUS MaTeMaTHIecKON (DU3WKHA SBJISETCS OCHOBOIIONATAIONMICH ISl HM3yUYEHUS
CIeAyoUX TUCHUIUIMH: Teopus ynpasieHus, MaremMaTu4eckoe MOJAEIUPOBaHUE.

Pabouas mporpamMMa AMCHWIUITMHEI YpaBHEHHS MaTEeMaTHYeCKOW (DM3WKH JUIsl MHBAIUIOB M IUI] C
OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3[IOPOBBsSI pa3pabaThIBae€TCs MHAUBUAYAIBHO C y4eTOM OCOOEHHOCTEH
NCUXO(HU3UICCKOTO  Pa3BUTHSA, HWHAWBUIYAJIbHBIX BO3MOXXHOCTEH UM  COCTOSHUS 370POBbS  TaKUX
00y4aronIuxcs, 1Mo X JIMYHOMY 3asiBJICHUIO.

3 KOMIETEHIMU OBYYAIOILIEIOCSl, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHMS JUCHUILIMHBI (MOJLYJIST)

Ta6muma 1 — ®opmupoBanne komnereHimn OIK-1 qucrunimHaMu

HaumeHoBaHMe JUCHMIUVINH, (POPMUPYIOLIHUX
KOMIIETEHIIHI0 COBMECTHO
Koa komnerennuu OITK-1 1 2 3 4 5 6 7 8

CemecTpbl GoOpMHPOBaHUS KOMIIETEHIUH TUCHUIINHAMHA

Jluneitnast anreOpa v aHAIUTHYECKAs TEOMETPHS

MaremaTtuueckuii aHaan3

dusnka

JuddepenunanbHbie ypaBHEHHs

OHCpaHI/IOHHOC HUCUYHCIICHUC

Teopust GyHKITHI KOMITIEKCHOTO TIEPEMEHHOTO

Kinaccnueckas mexanuka

YpaBHEHUsI MaTeMaTHUECKON (DPU3UKH

Teopust ynpapieHust

Marematuueckuid  aHanu3.  JlomoJgHUTEIbHBIC
TJ1aBBI

CrneunanbsHble METOJIBI pereHuit
JudpepeHIHATPHBIX YPaBHSHUH
Brinonxenue u 3a1UTa BBIITYCKHOU

KBAIM(UKAIMOHHON pabOTHI




INEPEYEHbL IINIAHUPYEMBIX PE3VJIbTATOB OBYYEHMA 110 AUCHOUIUIMHE, COOTHECEHHBLIX C JIINIAHUPYEMbBIMU
PE3YJIbLTATAMU OCBOEHIA OI1

Tabmuma 2

Ilepeyenb MJIaHMPYyeMbIX Pe3yJIbTATOB 00yUeHHs M0 JUCHHUILINHE, COOTHECEHHBIX C IVIAHUPYEMBIMH pPe3y/JbTATAMH OCBOEHHS

KOI[ 1 HAMMCHOBAHUEC

OlLIeHOYHBIE CPEICTBA

Kon 1 HanmeHoBanne WHIUKATOpa .
B — OCTIDKEHIS [Tnaaupyemble pe3yabTaTsl 00yUSHHUS 110 JUCIUIUINHE Texymero ITpomexyTouHO#
KOMIIETEHIIHI KOHTPOJIS aTTecTaun
OIIK-1. Crnocoben | M O IT K - 1. 2 . | 3HaTh: YmeTn: Bnaners: KonTtponbHbIe Bormpocet JUTSt
TIPUMEHSTh 3HaHue | [IpuMeHseT MeTo/bl | OCHOBHBIC YpaBHEHHs | peliaTh ay C | KJIaCCHYECKUMHU paboTBl B TEUEHHE | YCTHOTO
(byHIaMEeHTATBbHOM MaTeMaTH4eCKOTo MaTeMaTHYECKOU YaCTHBIMU METOZaMU peIlIeHHs | ceMecTpa. cobeceoBaHUs:
MaTeMaTUKU U | aHanusa Teopuu | uzuku u UX | IPOU3BOIAHBIMU YpaBHEHUH PacuetHo- ousers (20 OueToB)
€CTECTBEHHO-HAaYYHBIX | AU depeHIHaNbHbIX | KIacCH(DUKAIHNIO; NIEpPBOTO NopsiAKa; | MaTeMaTU4eCcKoi rpaduyeckas
JUCHUIUIMH TIpH PEIIeHUH | ypaBHEHHH U | TIOCTAaHOBKY KpaeBbIX | yMeTh pemarts Y c | ¢pusukn pabora B KaXIoM
3a7a4 B o0yacTu | onepauoHHOTO W HavYaIbHBIX 33J1a4 | HOCTOSIHHBIMH (XapakTepHCTHK, ceMecTpe
€CTECTBEHHBIX HAayK M | UCUHMCICHHA npu | s koa(ppuIMeHTaMH B | pa3geieHus
WH)XCHEPHON TPaKTHKE pemeHnu 3agad | Au((epeHINanbHbIX | YaCTHBIX MepEeMEHHBIX,
HMHXCHEPHOU YPaBHEHHH BTOPOTO | MPOM3BOIHBIX peoOpa3oBaHus
TIPAKTHKH MOPSIZIKA M METOABI HX | BTOPOTO MOPSIKA. Dypse, GbyHKIIH
pEIICHNSI. I'puna) TUTS
peanbHBIX  CUCTEM;
HaBbIKAMU  PaOOTHI
CO  CIEIHMaTIbHBIMU
(GYHKIHSIMH.




4. CTPYKTYPA U COAEP KAHUE JUCIHUITJINHBI
4.1 Pacnpenesienne TPyA0EéMKOCTH IMCIUILIMHBI 110 BUAaM padoT Mo ceMecTpam
OO6mass TpyIo€MKOCTh NUCHUIUIMHBI cocTaBisieT 4 3ad.en./144 daca, pacnpeneneHue

4acoB MO BUIaM paboT ceMecTpaM MpeCcTaBiIeHo B Ta0. 3.
dopmar u3ydeHHs JUCHUIUIMHBL: C HCIIOJIB30BAaHUEM DJIEMEHTOB 3JICKTPOHHOTO 00y4eHUS

Tabmuua 3 — Pacnpenenenue Tpy10EMKOCTH JUCIUIUIMHBI IO BUAAM padoT MO ceMecTpaMm

Jist ouHOM POopMBI 00yUeHUs

Bun yue6HO# paboTh Bcero Cemectp
4acoB 7
1. KonrakTtHas paﬁofa o0yyawiuxcsi ¢ mnpemnoaasarejaeM (1o 57 57
BUJIaM Y4eOHBIX 3aHATHI) (BCEr0), B TOM YHUCIIE:
1.1. AyautopHble 3aHATHS (BCEro), B TOM YHCIIE: 51 51
- nexruu (J1) 17 17
- maboparopusie padoTsl (JIP) 17 17
- npaktudeckue 3ausatus (113) 17 17
- npaktukymsl (I1)
1.2. BHeaynuTopHble 3aHATHS (BCEro), B TOM YHUCIIE: 6 6
- TPYNIOBBIE KOHCYJIbTALUU 110 TACLUILINHE 4 4
- TPYNNOBBIE KOHCYJNbTAIMM 1O  IHPOMEXKYTOYHOU 2 2
aTTecTaluy (9K3aMeH)
2. CamocrosTeabHas padora cryaenta (CPC) (Bcero) 51 51
Bujx npome:xyTo4HON aTTecTallil  dK3aMEH 36 36
OO0u1asi TPy10€eMKOCTDb, YAChl/3a4eTHbIE eIUNHUIIbI 144/4 144/4

1.2 Conep:kanue TMCHUILIHHBL, CTPYKTYPHPOBaHHOE 110 TeMaM

ConeprkaHue JUCUUIUIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM, IPUBECHO B Ta0uUIE 4.

B cronbue «Bun CP» BBeeHBI cieytonye COKpaleHus:

«Jlekuum» — mpeanoiaraeT N3yuyeHne MaTepruaioB YYeOHHKOB U yUeOHBIX MTOCOOMIA /st
MOATOTOBKH K JICKIHUAM W IIOBTOPCHUEC MAaTCpHalia MOCJIC MPOCITYHIMBAHUA JICKIIUU TJIA YUaCTUA B
00CYX/IEHUSIX Ha MPAKTHUECKUX 3aHATHUIX.

«IIpakTukay - npeznonaraeT UCMOIb30BaHUE METOJNYECKUX pa3pabOTOK AJIs OMOLIU
IpY peLIeHNH UHIUBUYabHBIX 33]1a4 U pellIeHUe 3a/1a4 U3 3aJJauHUKOB.



4.2 CoaeprxaHue TUCHHUILVINHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM

Tabnuua 4 — CopeprkaHue TUCUUIUIMHBL, CTPYKTYPUPOBAHHOE IO TeMaM JJIsl 00y4aroImuxcss OYHON GOopMbI 00ydeHUs

IInanmpyemsie Buns! yueOHOi paboThI HamuMeHoBa-
(KOHTpPOJIUPYeEM KonTakTHas pabora s He wenons- | Peanmsaums Haumenos
o aHHue
bie) Pe3yJIbTAThI S ; amKa
) pe3y. g 3yeMBbIX aK B paMKax paspaGota
OCBOECHHSI: 5 THBHBIX U fpaxTHace: HHOTO
ko YK;OIIK; HaumenoBanue tem o ° T Bug CPC HHTEPaKTUB- HOI[:(;);(I) sy | ICKTPOHH
A 5 O
IIK 8 T g|% 2|8 & HBIX 0ro Kypca
= | &5 |8 7|55 8 6 (tpynoem- | oemK
M MHIAHKATOPBI = s |5 5|5 ¢ g obpasosa- KOCTb B OCTD B
5| g S O
JNOCTHKEHMS g S 38 | E £y TCIBHBIX Jacax) uacax)
. A S g5 880 TEXHOJIOT Ui
KOMITeTeHIHii a S0 S
7 cemecTp
Pa3nen 1JIunelinpie ypaBHEHHUS B YaCTHBIX MPOU3BOIHBIX TIEPBOTO M BTOporo mopsakoB.Kinaccndukanus u
[IOCTAaHOBKA OCHOBHBIX 3a/1a4.
Tema 1.1JIuHeliHbIe M KBaswiIuMHEHHBIC | 1 1 2 | Jlexkunu: 6.6.4 (ctp. 6-10) Pas6op
nudbepeHnranbHbIe ypaBHEHHUSI IIpakTuka: 6.1.2 (ctp.21-40) peuieHust
. KOHKPETHBIX
MEPBOTO TMOPSI/IKA: XapPAKTEPUCTUKU U HpHMEpOB  ©
NepBbIe MHTETrpasbl, 3aada Koy, TOMOIIBIO
Tema 1.2 Knaccudukanuss ITHHEWHBIX | 2 2 2 4 Hpe3eHTald
ndhepeHnanbHBIX ABHEHUI Jeteui: 6.6.4 (ctp. 6-10) H Y JIOCKH
A peHI yp MpakTuka: 6.1.2 (cTp.21-40)
OIK.1 BTOPOTO TMOPSIIKA.
I/IOHK-I,Z Tema 1.33amaua Kommm mg | 1 1 2 | Jlexunn: 6.6.4 (ctp. 19-39)
o TUIEPOOJIMYECKUX M TapabOIMYeCKUX Hpaxruka: 6.1.2 (c1p.81-84)
ypaBHeHui. KpaeBbie 3amaum s
AJUTMNTHYECKUX YPABHEHUH.
Tema 1.4 Cwmemanusle 3agayd  misg | 1 1 1 Jlexuuu: 6.6.4 (ctp. 12-39)
THIIEPOOTNYECKUX M MapabOTUUeCKIX HpaxTuka6.1.2 (c1p.50-52)
YpaBHEHMH.
Tema 1.5 Kpaesole 3amaum s | 1 1 2 | Jlekuun: 6.1.4 (cp. 12-39)




ILnanupyembie

Bunpt yueOHOI paboTh

Haumenosa-

(KOHTpOJHpPYeM KonrakTHas pabora g HHE HCHOTh- Peanmsarmst Ha:r;:%
bie) pe3yJIbTaThl S 3yeMBIX aK- BpaMKAX | o 6ora
OCBOEHHS: g THBHBIX H fipaxTiec: HHOTO
xonYK;OIIK; HanmMeHoBaHHE TEM 2 2 E - Bug CPC UHTEPaKTUB- noarK(:)TP(I)BKH 3IEKTPOHH
Q = % g 2
1K LI L R S e
W UHAUKATOPBI = S| Ed 23 obpasosa- KOCTB B TpyA
S 2 £ EH 98 OCTb B
JOCTHKEHHsI g | 88| 54 £¢ TEIbHBIX Jacax)
S sS85 =58 TEXHOJIOT U Hacax)
KOMIIeTeHIU i = S a|l B § 0o
AJUIMNITUYECKUX YPABHEHUN IIpakTuka6.1.2 (c1p.50-52)
HToro no pazneny 1 6 4 5 10
Pazaen 2l 'unepbonuueckue ypaBHEHUSI.
Tema 2.1 3agaua Kou 1)1 BOJIHOBOTO 1 2 2 4 | Jlexunnu: 6.1.4 (ctp. 403-414) Pas6op
ypaBHeHHs. PacipocTpaneHue BOJIH B Mpaxruka: 6.1.2 (ctp.91-100) pelueHns
KOHKPETHBIX
npoctpanctse. Dopmynsl amambepa u HpHMF;pOB y
Kupxroda. Meroz ciycka. ®opmyna NOCKH
ITyaccoHa.
Tema 2.2 EMUHCTBEHHOCTD PEIICHUS 1 1 1 4 | Jlexumnu: 6.1.4 (ctp. 403-414)
3agaun Kolu /it BOJIHOBOTO Npaxruka: 6.1.2 (ctp.91-100)
ypaBHeHus. [Ipuniun Hroamens.
CwmenranHas 3aja4a Jijisi BOJTHOBOTO
YpaBHEHUS.
Hroro no paszaeny 2 2 3 3 8




Pa3nen 3 CrieruanbHble PYHKIIMA MaTeMaTHIeCKON (DU3HKHU

Tema 3.1Metonq ®dypre. Muoromepnas | 1 2 5 Jlexnun: 6.1.2 (cTp. 55-61)
3aga4a IItypma-JTnyBus. IIpaxTuka6.1.2 (cTp.21-40)
Paznenenue MIEPEMEHHBIX TSt Pas6op
BOJIHOBOT'O ypaBHEHHUSI B pelenus
IIPSAMOYTOJIBHOW, LMJIUHAPUYECKOU H KOHKPETHBIX
chepruvecKoi CUCTEeMax KOOPIMHAT. TIPUMEPOB Y
Tema 3.2 ®ynkuuu beccest, MOJTUHOMBI 1 1 6 Jlexkuuu: 6.1.4 (ctp. 63-149) flocku
Jlexanzpa, npucoeIMHEHHbIE (PYHKIIMU Ipaxruka: 6.1.2 (crp.106-114)
Jlexxanpa.
Hroro no pasaeny 3 2 3 11
Pa3gen 4[lapaGonnueckue ypaBHEHHS
Tema 4.1 3anava Ko s ypaBHeHUs 1 1 3 Jexuun: 6.1.4 (ctp. 63-149)
TeILIONPOBOXHOCTH. IpakTuka: 6.1.2 (ctp.106-114)
OIIK-1, Tema 4.2.. DyHKIUS UCTOYHUKA, WIIN 1 2 4 ﬁ;ﬁ?&g 1646(??0};515(;271137) Pas6op

— (byHIaMEHTAIbHOE PEIICHUE YPaBHECHUS 0 : pelerus
TCILJIOIIPOBOJHOCTH. KOHKPETHBIX
Tema 4.3 [IprMeHeHE HHTETPATBHBIX 1 3 Jexunn: 6.1.4 (cp. 155-171) TIpUMEPOB y
TIpeo6pa3oBaHHil IS TTOCTPOCHHS IIpakTuka: 6.1.2 (ctp.106-114) AOCKH
(byHIaMEHTAJIEHOTO PEIICHHS
YpaBHEHHS TEIUIOMPOBOHOCTH.
Tema 4.4CMmemanHas  3amaya ot | 1 1 2 Jlexuuu: 6.1.4 (ctp.155-171) Pas6op
ypaBHEHHS TEILIONPOBOIHOCTH. IIpakTuka: 6.1.4 (cTp.155-171) pemeHus
OyHKIUA ['puHa. 3agaua oe3 ﬁgﬁﬁ%ﬁg}lx{
HAYaJIbHBIX JIAHHBIX. JOCKI
Hroro no pasaeny 4 4 4 12
Paznen 5 Dnnuntrueckue ypaBHEHUS
Tema 5.1 DyHaameHTanapbHOE permreHue | |1 1 3 Jexumu: 6.1.2 (ctp. 140-154) Pas6op
oneparopa Jlammaca. IlpencraBienue Hpakruka: 6.1.2 (c1p.140-154) pemenus
(GYHKIIMU B BHJIE CYMMBI TIOTEHIIHAJIOB. KOHKPETHBIX




Tema 5.2 3anaun upuxne u Heiimana
nns ypaBHeHus Jlammaca. ®yHKuuu
["puna

Jlekuuu: 6.1.2 (ctp. 140-154)
MpakTuka:6.1.2 (ctp.140-154)

OIIK-1,
HOIIK-1.2.

Tema 5.3 @opmyiisl Ilyaccona s mapa
u noaynpocrpaHcrBa. [IpumeHeHue
IIOTEHLMAJIOB K PpEUICHUIO KpaeBbIX
3aj1ad4. Hrrotonos IMOTSHITHAI,
NOTEHLHAIBl IPOCTOTO W JBOMHOIO
CJI0SI, X OCHOBHBIE CBOMCTBA.

Jlexknun: 6.6.2 (ctp. 140-154)
Hpakruka: 6.1.2 (ctp.140-154)

MIPUMEPOB Y
JOCKH

Hroro no pazgeny 5

10

UTOIO IO ANCHUIIJIMHE

17

17

51

10




5 TEKYIIAH KOHTPOJIb YCHEBAEMOCTH UM IPOMEXYTOUYHASA
ATTECTALMUS 110 U'TOI'AM OCBOEHUA JUCHUIIVINHBI.

5.1. TunoBble KOHTPOJIbHbIE 3aJaHHMS HJIM HHbIE MaTepHaJbl, HeOOXOAUMBIE sl
OLIEHKHU 3HAHUI, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATEJIbHOCTH

IIpumepHas TeMaTHKa 1a00paTOPHBIX PadoT
1. Knaccudukanus mTMHeHHbIX AU(depeHInaIbHbIX YpaBHEHHI BTOPOro MOpsIKa.
2. Pemenue 3ajaun CMELIAHHOW 3aJauyd JJIsl BOJHOBOIO YpaBHEHMsI(Ha NpUMEpE ypaBHEHUS
KOJIeOaHUM CTPYHBI).
3. Pemienrie 0AHOMEPHOTO YpaBHEHUS TEILIONPOBOIHOCTH/
4. Pemenue ypaBHeHus Jlamaca.
3aganus K J1a00paTOPHBLIM padoTam
[Ipumeps! 3anannii k 1a00paTOpHBIM paboTaM IpeaCTaBIeHbI B myHKTe 11.2.2
IIpumepHas TeMaTHKA KOHTPOJIBHBIX paldoT:
1. Knaccudukanus muHeHbIX JuddepeHInaIbHbIX YpaBHEHUI BTOPOro MOPSIKa.
2. Pemienue merooM @ypbe ypaBHEHUN THIIEPOOIMUECKOr0 U MapaboInyecKoro Tuma

IIpumepsl 3a7aHNil K KOHTPOJBLHBIM padoTam
1. OnpenenuTh TUI ypaBHEHUS] BTOPOTO MOPSJIKA U IPUBECTU €r0 K KAHOHUYECKOMY BUY

ﬂu 8ﬂu+2ﬂu T +3u =0

+ —

ﬂx2 1151 S | G |

2. HpI/IBeCTI/I K KaHOHI/I‘{eCKOMy BUAY U PCIINUTDb YPABHCHHUC

o’y o'y 207 o o9 _
3x° -5 +2 +3 =0
Xax Xyaxay yay Xax oy

+2y—

3. Pemuth 3agauy metogom Dypee
Haiitu permenue BOJIHOBOTO ypaBHEHUS, yIOBIETBOPSIONIEE TPAHUYHBIM U HA4aJIbHBIM

ﬂzu ﬂ u

—, 0<x<4,:>0,
" ‘IIx
u(0,¢) =u(4,t) =0,
X ogxg2, ﬂ
2 (x,0) =0

Pemute Metonom ®@ypre 3anaudy Komu 111 ypaBHEHHs! TEIUIONPOBOAHOCTH (BBIYMCIUTD
K02(pPHUIIMEHTHI 1 3amucaTh penieHne B BUI€ OJJHOKPATHOTO HHTETpajia)

ﬂ—_16ﬂ“, 0£xE£3.>0,
|1 =’
u(0,) =u(3,t) =0,

N 2

Y T
u(x,0) =i 3 2

13- x, i£x£3.
| 2
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IlepeyeHb BOPOCOB, BHIHOCMMbIX Ha MPOMEKYTOYHbICATTECTALMIO
IlosHbIN NepeyeHb BONPOCOB /LISl MOATOTOBKH K 3K3aMeHY

1. JIuneiiHbIe ¥ KBa3UIMHEHHBIE YPAaBHEHU IEPBOT0 MopsAaKa. XapakTepucTuku. 3agada Komm.

2. YpaBHeHHs1 BTOporo nopsiaka. Kmaccuduxarus.

3. IlpuBeseHre K KAHOHMYECKOMY BHIY YpaBHEHHs BTOPOTO MOpsAAKa C nepeMeHHbIMU Kodddurmentamu. Obmee
pemieHue.

4. 3agaun Ko u I'ypca amst runepOomiecKix ypaBHEHHUH.

5. ®opmyna [lanambepa 1 MeTo1 OETYIIUX BOJH.

6. Chepryeckn-cuMMETpUYHBIC PEHICHHS TPEXMEPHOTO BOJHOBOTO ypaBHEeHUs. [11ockue BOTHEL.

7. 3agaua Kommu ams 1ByMEpHOTo ¥ TPEXMEPHOIO BOTHOBOTO yPaBHEHUSI.

8. Meron dypee pemenus 3anad Jupuxie u Helimana Ha minockocTy.

9. Meton @ypbe pelieHns: CMEIAHHBIX 3a/1a4 JJI1 BOTHOBOIO yPaBHEHHUS.

10. BeiHy>/1eHHBIE KOJIe0aHus 1 HEOJHOPOIHBIE TPAaHUYHBIC YCIIOBUS

11. Meton ®@ypse pelieHns cMEIaHHbIX 334a4 JUIsl ypaBHEHHS TEMIOMPOBOIHOCTH.

12. Cepuueckre TapMOHUKH U cOOCTBEHHbIE (DYHKIMN ypaBHEHUs [ ebpMrobIa.

13. Konebanus mapa v MAIHHIPA.

14. Iloctpoenne pynkunu ['puna g 3axau Jupuxie n Helfimana Ha TI10CKOCTH.

15. ®opmynst IlyaccoHa it Kpyra U MOJIYIIIOCKOCTH.

16. Tloctpoenne ¢pynkunu I'puna ms 3anau Jupuxne u Helimana B mpocTpaHCTBe.

17. ®opmynsl Ilyaccona s mapa U MOIyNIpOCTPAaHCTBA.

18. Tlocrpoenne ¢ynkunu ['puna s oneparopa ['enpMromnsia.

19. HpOTOHOB NOTEHIUAI, €TO BEIUUCIECHHE U CBOICTBA.

20. BeluucneHre NOTEHIUANIOB IPOCTOrO U IBOMHOTO CHOSI.

24. TlpuMmeHeHHE NOTEHIMAIOB K PEHICHNIO KPAEBbIX 3a1a4.

25. Ilpumenenme mpeoOpazoBanust @Dypbe K BBMUHCICHHIO (YHAaMEHTAIBHOTO
TEILUIONPOBOAHOCTH.

26. 3agaua Komwm ans ypaBHeHus teronposoanoctu. @opmynst ITyaccona.

27. Tlpumenenue npeoOpazoBanus Jlaruiaca K pemeHHIo 3a/1a4 MaTeMaTHYECKOH (DU3HUKH.
29. Ilpumenenue npeodpazoBanus Oypre K peHICHHIO 33124 MaTeMaTHIECKON (QU3UKH.

peleHns]  ypaBHEHUS

5.2. Omnmcanue moka3arteseii W KpUTepHEeB KOHTPOJS YCIeBAaeMOCTH, ONHCAHHE IIKAJ
OLICHUBAHUS

Jlis olleHKH 3HAHUM, YMEHHIA, HaBHIKOB M ()OPMUPOBAHUS KOMIIETCHIIUU 1O TUCITUTLINHE
MIPUMEHSETCS OATTFHO-PEUTUHTOBASI CHCTEMa KOHTPOJISI ¥ OIICHKH YCIIEBAEMOCTH O0YyYarOIIHXCS
ouHOU (opMbl. OCHOBHBIE TpeOOBaHUS OATLHO-PEHTHHTOBOM CHCTEMBI MO JUCIHHUILTUHE W
1IKajia OICHUBAHUS NMPUBEICHBI B Tabmumax S - 7.

Tabmuma 5 — TpeboBaHus 0aNTEHO-PEUTHHTOBOM CUCTEMBI IO TUCITUTUINHE

MakcumanbHbIE
Konuuect | Gamms 3a JomnonHurensH tpadubre
BI/II[BI pa60T BO TIOJIBU]], pa60TLI CpOKI/I BBIIIOJTHCHUA ble OauTbI 0aJLIbl
TTOJIBHJIOB MTOIBUIOB PabOTHI
paGoThI 1 5 3a HapyuieHue
CPOKOB
KontposnbHbie paboThl Ho+43alB Ho-43al
2 10 10 Mapr, anpens CPOK CIaHHYIO pabory
paboty
JlaboparopHsbie paboOTHI B Teuenun +4 -4
6opartopHbie pado 6 5 Gaion ede Ho Ho
ceMecTpa
BrimosiHeHne  IoMarrHux 5 ITo 4 Gamna 3a 1 B teuennu Jo +1 o6amma | lo -1 6amra 3a
3a0aHui paboty ceMecTpa 3a 1 paboty 1 paboty
Tlocemenue 3aHATUN OrtBeTr ocku | ITo -1 Gammy 3a
- Jo 0.25 6amra YA y
(ygactue B 0OCYKICHUAX 16 eXKCeHEIeTHHO 1o +1 Gamna 1 mpormyck
3a 1 Hexemo
3a7a4)
OTBeT Ha dK3aMeHe 1 26 ceccus
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Ta6n1/1ua 6 — KpI/ITCpI/II/I OLICHUBAHUA PE3yJIbTaTa O6y‘leHI/I$I IO AMCHUIIJIMHE U ITKaJla OLCHHBAaHUA

Kputepuu orieHnBaHus pe3yaIbTaToB 00yUeHUs

OreHka Ornenka Orenka OreHka
Kon 1 HanmeHOBaHHe
Kox n HHKATOPA «HEYyI0BJICTBOPUTEIbHO» «Y/OBJIETBOPUTEIbHO» / «xopouoy / «OTJIMYHOY /
HaUMCHOBAHME JOCTHYKEHHS / «HE 3a4TCHO» «3a4TCHO) «3a4YTCHO «3a4YTCHO
KOMIICTCHIIMH KOMIIETEHIIHH 0-54% 55-70% 71-85% 86-100%
OT Mmax peUTUHTOBOU OT max peUTUHTOBON OIIEHKHU OT Mmax peUTUHTOBOU OT Mmax peUTUHTOBOU
OLICHKU KOHTPOJISI KOHTPOJIS OLICHKU KOHTPOJISI OLICHKU KOHTPOJISI
OIIK-1. Cnocoben | M O I K - 1. 2 . | U3noxeHue yueOGHOro ®dparmeHTapHbIE, 3Haer MaTepua Ha | Imeer riayOokue 3HAHUS
IpUMEHSTh 3HaHHE | VICnonb3yer MeTONbl | marepuana — OECCHCTEMHOE, | TOBEPXHOCTHBIE 3HAHUS | JOCTATOYHO XOpOILIEM | BCETO marepuaia,
(yHnamenTanbHOH | MaTeMATHYECKOro HETOJIHOE, HE 3HAET | OCHOBHBIX pa3eiioB | YPOBHE; MPEICTARISAET | IOHUMAET CTPYKTYPY
MATCMaTHKH | MOACIHMPOBAHUA LIPU | ochopHEIE THIIBI | MATEMATHYECKON (DU3UKH. OCHOBHBIE 3aJa4¥ B paMKax | JHUCIMILIUHEL, OCBOWII
€CTECCTBCHHO- peuicHuA v
IO HpOteCCHONATBHBIX mddepeHnranbHbIX N3noxxenue nosy4eHHbIX TIOCTAaHOBKH LieJIeH 1 BBIOOpA | HOBAlMKM  JICKIIMOHHOTO
- P YpaBHEHWH B  YACTHBIX | 3HAHWHA HETOJHOE, OJHAKO 3TO | ONTHMAJBHBIX CIIOCOOOB WX | Kypca IO CpaBHEHHIO C
JUCIUTIITHH pu | 3aga4q u B 6 o o
pENIeHMH 3a7ad B | HHKEHEPHO MIPOM3BOIHBIX u UX | HE MPEHATCTBYET YCBOCHHUIO | JOCTHKECHMUS. y4eOHOH  JHTEpaTypoii;
0GIACTH TIpaKTHKE knaccupukanuto. He 3Haer | mocnmeayromero — marepuana. U3JI0KECHHUE IOJIy4EHHBIX
©CTECTBEHHBIX HAYK OCHOB MeTroAa paszaeneHus | JlomyckaroTcs OTZETIbHBIC 3HAHUU MIOJIHOE,
u MHKEHEPHOM MIEPEMEHHBIX u €ro | CyIIeCTBEHHbIE OIINOKH, CHUCTEMHOE; JOITyCKarTCA
IPAKTHKE NPUWIOKEHUN K PELICHUIO | UCIPABICHHBIE C IOMOLIBIO €JUHUYHbIE omuoKH,
3a1a4 MaTEeMaTHYECKON | MpenoaaBarens. 3aTpyAHEHUs CaMOCTOSATEIILHO
(OMBUKI,YTO  TIPETSITCTBYET | MpH (hopmynmpoBaHUHT HCIIpaBIsiEMbIE npu
YCBOEHUI)  IOCJIEAYIOLIEro | OCHOBHBIX IIOJOXKEHHH U HX cobecel0BaHAN
MaTepuana NIPUMEHEHUHU
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Tabnuua 7 — Kpurepun onieHUBaHUS

Onenka

Kputepuu onennBanus

Belicokuii ypoBeHb
«5»
(oTM9HO)

OLCHKY «OTJMYHO» 3aCIy)XHUBACT O6y‘laIOI].IPII>iCS[, OCBOMBIIIHI 3HaHMH,

YMEHUS, KOMIIETEHIIMM W TEOPETUYECKUi MaTtepuan 0e3 TpoOernos;

BEITIOJIHUBIIIUN BCE 3alaHUs, MPEeIyCMOTPEHHbIC Y4YeOHBIM IIJJAaHOM Ha
BBICOKOM Ka4eCTBEHHOM YPOBHE; MPAaKTHYECKHE HABBIKK MPO(ECCHOHATHEHOTO

MIPUMEHEHUS OCBOCHHBIX 3HAHUI C(DOPMUPOBAHBI.

CpenHuil ypoBeHb
«4»

OLICHKY «XOpoI1o0» 3acClly>KUBacT o6yqalomm710$[, MNPAKTUYCCKHU IMOJIHOCTHIO
OCBOUBIITHM 3HaHuA, YMCHHUA, KOMIICTCHIUU U TeOpeTI/I‘IeCKI/Iﬁ marepual,

(xoporo) yueOHbIe 3aJaHusl HE OLEHEHbl MaKCHUMaJbHBIM YHCIIOM 0ajyioB, B OCHOBHOM
chOopMHUPOBaAI NPAKTHUECKHE HABBIKH.
[Toporossrit OLICHKY «Y/AOBJIETBOPUTEJILHO» 3aCIIy’KUBacT OOYYaroLIUiCs, YaCTHUYHO C

YPOBEHB «3»

Hp06eHaMI/I OCBOUBIIHIA 3HaHUA, YMCHHSA, KOMIICTCHIHUU U TGOpCTI/I‘IeCKI/Iﬁ

(ymoBneTBOpHTENb- | MaTepHal, MHOTHE yueOHBIE 3aJaHus TMOO HE BBIMOIHII, JTUOO OHH OLIEHEHBI

HO) gucioM 0ayutoB ONM3KMM K MUHHMAlIbHOMY, HEKOTOPBIE ITPAKTHYECKHE
HaBBIKK HE CPOPMHUPOBAHEI.

MuHnuManbHbIH OLICHKY «HEYIOBJICTBOPUTEIILHO» 3aCTyKHBAaET 00y4aIOIIMIACS, HE OCBOUBLINI

3HaHWA, YMCHHA, KOMIICTCHIIUU 1 TCOpeTI/IqCCKI/If/i Marcpual, y‘i€6HBI€ 3adaHuA
HC BBIITOJIHWI, TPAKTUYCCKNUEC HABLIKA HE C(bOpMHpOBaHBI.

YPOBEHBb «2»
(HeynoBneTBOpU-
TEJIHO

6 YYEBHO-METOAMYECKOE OBECIHHEYEHHUE JUCIUIIJIMHbI

6.1. YueOnas qureparypa

6.1.1 TuxonoB A.H., Camapckmii A. A. YpaBHEeHHsS MaTeMaTHUeCKOi (pu3uKU: YUeOHUK.- 7-€
u3n. U3n-Bo «Hayxkay, 1977, - 736 c.

6.1.2 EmeansinoB, B.M. YpaBHEHHs MaTeMaTH4eCKOW (U3UKH :@ TPAKTHKyM [0 PELICHHIO 3aj1ad:
*yqeOHoe mocooue s By30B / B. M. EmenbsnoB, E. A. Peibakuna. - CII0. : JIlanws, 2008. - 224c. : um. -
(YueOnuku jyis By30B. CrieniuaibHas JUTEPaTypa).

6.1.3 Baagumupos, B.C. YpaBHenust MaremaTiyeckoi Gpusnku : *ydeGHoe mocobue aist By3os / B. C.
Brnagumupos. - M. : Hayka, 1981. - 512c.

6.1.4 JlanteB, I'.U. YpaBHeHHS MaTeMaTHUeCKOW (GU3MKH [DIEKTPOHHBIC TEKCTOBBIC JAHHBIC]
#yueOnoe mocooue / I'. U. Jlanres, I'. I'. Jlantes. - M. : [b.n.], 2003. - 328 c.

6.1.5TosockokoB, JI.Il. YpaBHeHUs MaTeMaTHYeCKOW (U3MKH : peElIeHWE 3amad B cuctemMe Maple:
yueOHuk a1 By30B / JI.I1. Tomockokos. - CII6.: [Turep, 2004. - 539¢. - (YueOHUK I BY30B).

bubnuoTteunsiit (HOH/] YKOMIUIEKTOBAH MEYaTHBIMU W3JIaHUSIMH U3 pacuera He meHee 0,25
IK3EMILIApa KaXKAOTO U3 M3JIaHUM, YKa3aHHBIX BBIIIE HA KaKIOTO OOYYAroMIerocs W3 4Yucia
JIUI, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIOIIYIO TUCIUIUIUHY (MOJIYJIb).

6.2. MeToanueckne yKa3aHusl, pEKOMEHIAIUN U IPYrUe MATEPHAJIbI K 3aHATUAM
6.2.3IIpeoopazoBanue Jlamiiaca U ero nmpuMeHeHue [JJIeKTPOHHBbIE TeKCTOBbIe JaHHbIE|: METO/.
yKazaHus Ui oOy4Jaromuxcs HanpasineHuit noarorosku 01.03.04, 09.03.02,13.03.02, 15.03.02, 15.03.04,
18.03.01, 19.03.02, 23.03.03 Bcex dopm obyuenus. B 2q. Y.1. / AT HI'TVY; coct.: A.H. Jlob6aes, H.M.
Bborocnosckas. — J{zepxkunck, 2018. — 20 c.
6.2.4I1peoopazoBanue Jlanjaca M ero nmpuMeHeHue|DJIeKTPOHHBbIE TEKCTOBbIE JaHHBIE]: METOM.
yKazaHusi Juia oOydwarommxcs Hampaiennd moaroroBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm obyuenus. B 2q4. YU.2. / JIIT1M HI'TY; cocr.: A.H.
Jlobaer, H.M. Borocnosckas.— [I3epxkunck, 2018. — 22 c.
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6.2.5 PSAJIbl ®YPBE [JaekTpoHHBIEe TeKCTOBbIE JaHHbIE]: METON. yKa3zaHHA IJisi OOYy4arOLIMXCS
HanpasieHuil noarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
ouHoit ¢hopmel ooyuenus / AN HI'TY; coct.: H.M. borocnosckas. — [zepxxunck, 2018. — 22 c.

6.2.6 Paawl: yueOHoe nocodue st By3os / H.M. Borocnosckas, A.H. Jlo6aes, 1.10. Xapurtonora, C.H.
Brosun; Huxeropoa. I'oc. yu-T um. P. E. Anekceesa. - H.Hosropon, 2020.-105 c.

6.2.7 JIuHeiiHble M KBa3WJIMHeHbIe YPABHEHHMS B YACTHBIX MPOU3BOAHBIX MepBOro nopsaka [Texcr
U DJIEKTPOHHBIE TEKCTOBBIE JAaHHBIE]| : #METOM. yKa3. K MPAKTHUYECKUM 3aHATHSIM MO Aucl. "YpaBHEHHS
MaTeMaTndeckod ¢usuku"’, "Teopus ynpasienus", "MopenupoBaHHE CUCTEM M TPOLECCOB",
"MatemaTndeckoe MOAETHUpOBaHue" I 00yJaroIuXCsl HanpaBIeHHs TOAroToBku Oakanaspos 01.03.04
ouHOi (opMmbl 00ydeHHS W 1o awci. "Martematuka' s OOYYaIONMUXCS HAIpPaBJICHUN ITOATOTOBKU
OakanaBpoB 09.03.02, 15.03.04 Bcex dopm oOyuenust / Coctr. A.H. Jlobaes, H.M. Borocnosckas. -
H.Hogsropona, 2021.

6.2.8 DnemMeHTHl Teopuu noJjisi[TekeT M 3JIeKTPOHHbIE TEeKCTOBbIE AAHHBbIE] : METOA. yKa3aHH IO
mucuuiinie «MaTtemaruka» s oOydaromuxcs HampasieHudt — noxaroropku 01.03.04, 09.03.02,
13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm oOyuenus / A1 HI'TY; cocr.:
H.M. borocnosckas, A.H. Jlobae, N.1O. Xaputonosa.— J[zepxunck, 2018. — 35 c.

6.2.9Meroanueckue pekomenmaruu A [IIIC mo opranu3amuu caMOCTOSITENIEHON pabOThI CTYICHTOB IO
JUCLUILTUHE «YpaBHEHUSI MaTeMaTHIeCKoil GU3UKN» i cTyAeHToB HanpaieHun 231300 «[Ipuknagnas
MatemMatuka» mnpoduns «MaremaTHuecKkoe MOJISNUPOBAHWE B DKOHOMHUKE W TEXHHKE)»; HAIPaBICHUS
100100 «Cepsucy» npoduis «Muadpopmannonnstii ceprucy» ouHor popmer o0ydenus / Coct. A.H. Jlobaes.
— H.Hogropog, 2013. — 12 c.

7 UHO®OOPMAIIMOHHOE OBECIIEYEHUE JUCIIUIIJIMHbI

VYueOHBIII mporecc MO JAUCHUIUIMHE  o0ecredeH  HeoOXOAMMBIM — KOMIUIEKTOM
JUIICH3UOHHOTO M CBOOOJHO PAaCIpOCTPAHSIEMOr0 MPOrPaMMHOTO OOECIICUeHHUs, B TOM YHUCIIEC
OTEUYECTBEHHOTO TPOM3BOJICTBA (COCTaB MO JUCHUIUIMHE ompeneneH B Hactosmer PIIJ wu
MOJIJIEKUT OOHOBJICHHUIO MTPH HEOOXOIUMOCTH).

7.1. TlepeyeHb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

JlucuuIuiiHa, OTHOCHTCS K TPYIIE TUCIHMIUIMH, B paMKaX KOTOPBIX MpPEIIoiaracTcs
HUCIIOJIB30BAHUC I/IH(bOpMaL[I/IOHHBIX TEXHOJIOTUH KaK BCIIOMOIaTeILHOTO HUHCTPYMCHTA.
HNudopmanmoHHbIe TEXHOJIOTUU TIPUMEHSIOTCS B CIIEIYIONUX HATPABJICHUSAX: TIPH IMTOATOTOBKE H
oopMIIeHHH OTYETOB O Ja0OPATOPHBIX pabOTaX, BHITOJHEHUU 33aJJaHUN JJISi CAMOCTOSTEIbHON
paboTHI.

Ta6muma 8§ — [lepeueHp AMEKTPOHHBIX OUOIMOTEUHBIX CUCTEM

Ne HaunmenoBanue 9bC Ccobliaka k 9BC
1 | KoHCynbTaHT cTyAeHTa http://www.studentlibrary.ru/
2 | Jlaub https://e.lanbook.com/

7.2. IlepeyeHb JIMIEH3HOHHOT0 M CBOOOJHO PpACHPOCTPAHSIEMOro TNPOrPaMMHOIO
obecrieyeHHusi, B TOM 4YHCJIe 0T€4eCTBEHHOT0 NMPOM3BOACTBA, HEOOXOIUMOIO IJI51 OCBOEHHS
AUCHUTIIMHBI

Tabnuua 9 — [IporpammHoe obecnieueHue

Ne [porpamMmHOe o0OecriedeHue, UCOIb3yeMOe B [porpamMmmHOe obecieyeHrne CBOOOIHOTO
n/m YHUBEPCHUTETE HAa JOTOBOPHOU OCHOBE pacrnpocTpaHeHHs

1 MicrosoftWindows 10 (mommucka MSDN | Adobe Acrobat Reader
700593597, mommucka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JIumenszust Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
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https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://www.openoffice.org/ru/

Ne IIporpammHOe oOecrieyeHHE, UCIIOIb3yEeMOE B [IporpammuOe 00OecrieueHHE CBOOOIHOTO
/1 YHUBEPCUTETE Ha JOTOBOPHOU OCHOBE pactpocTpaHeHus
ot 19.12.2011)
3 Koncynprant [Tnoc PTC Mathcad Express
https://www.mathcad.com/ru

ITepedyenn coBpeMeHHBIX NPO(eCcCHOHAIBHBIX 023 JaHHBIX H MH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

B tabmuiel0 ykazan nepeueHb npodeccuoHanbHbIX 0a3 JaHHBIX U MH(POPMAIIMOHHBIX CIIPABOYHBIX
CHUCTEM, K KOTOPBIM O0ecIiedeH JOCTyI (Y JaIeHHBIN JOCTYII).

Tabmuna 10 — [lepeueHb cOBpeMEHHBIX TPOPECCUOHATBHBIX 033 TAHHBIX U MH()OPMAIIHOHHBIX

CIIPpaBOYHBIX CUCTCM

Ne HanmenoBanue npodeccronanbHoi 0a3bl TaHHBIX, Hoctym x pecypcy (yIaJlleHHBIH TOCTYH ¢ YKa3aHHEM
n/n I/IH(I)OpMaHHOHHO-CHpaBOqHOﬁ CHUCTEMBI CCLIJ'IKI/I/,HOCTYH W3 JIOKAJIbHOM CETH yHI/IBepCI/ITeTa)
1 2 3
1 ba3a naHHBIX CTaHIAPTOB U PETIIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
» | MepeucHs npodeccoHaLHbIX 623 NAHHBIX 1 https://cyberpedia.sw/21x47c0.html
WH(POPMAIHOHHBIX CIPABOYHBIX CUCTEM
3 WHcTpymMeHTBI U BeO-pecypchl s BeO- | https:/techblog.sdstudio.top/blog/instrumenty-i-
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CrpaBouHast MpaBoBast cucremMa .
4 JOCTYI U3 JIOKAIbHOU CETH
«Koncynwsrantllinrocy

8 OBPA30OBATEJIBHBIE PECYPCBHBI IJIS1 THBAJIMOB U JIU1] C OB3

B Tabnunel lykazan mnepedeHb o00pa3oBaTeNbHBIX PECypcoB, HUMEIOIUX (HOPMBI,
aJlanTUPOBAHHBIE K OTPAHUYECHUSIM UX 370POBBS, a TAKXKE CBEJCHUS O HAIMYUU CHEIUATBHBIX
TEXHUYECKUX CPEACTB 00YUYCHHsI KOJUIEKTUBHOTO U MHAMBHUIYAIBHOTO MOJIb30BaHUSI.

Ta6muma 11 — O6pa3oBaTenbHbIE PECypPChI 11 HHBAIUIOB U jinil ¢ OB3

HepequL O6pa3OBaTeJ'II>HI>IX PpeCYypCoB, CBe,HCHI/I}I O HAJIMYHH CIICHHUAIIBHBIX TCXHHYCCKHX

HpHCHOCOGHeHHbIX JUJI UCTIOJIb30BAHW MHBAJIUHJaMU U Cpe€acTs OGy‘ICHHﬂ KOJUIEKTUBHOI'O U UHAUBUAYAJILHOI'O

munamu ¢ OB3 MOJIb30BaHUS

1 | ObC «KoHCynbTaHT CTYIEHTa» 03BYYKa KHUT U YBEIUYCHUE MIPUPTa

CIienuaJIbHOC MOOHUIIBEHOE MMPUIIOKCHUC -

ObC «Jlaub» .
2 CHUHTE3aTOp PeUr, KOTOPBIM BOCIIPOU3BOIUT
TEKCThI KHUI' © MCHIO HaBUTI'allUH
3 | OBC «lOpaiit» BepCHS IS CIIA0OBUISIIINX
Cornacao ®enepanbHoMy 3akoHy 00 oOpazoBanuu 273-03 ot 29.12.2012 r. ct. 79, n.8
"l[IpodeccnonaibHoe  Oo0yueHWe U mpodeccHoHANbHOE 0o0pa3oBaHHE  OOYYAlONIMXCS  C

OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbsSI OCYILECTBIISIIOTCS Ha OCHOBE 00pa3oBaTelbHbIX
MIpOrpaMM, aJaNTHUPOBAHHBIX IMPH HEOOXOOUMOCTH [Jsi OOy4deHMsI yKa3aHHBIX oOydwarommxcs'.
AOII pa3pabaTbiBaeTcsl MO Ka)/10i HAIpaBICHHOCTH MPH HAJIMYUU 3asBJICHUN OT 00yyarommxcs,
SBIISTIOIIMXCS] MHBaNTMAaMu win uiamMu ¢ OB3 1 n3bsABUBIINX KelaHue 00 00yYeHUH M0 TaHHOMY
THUITy 00pa30BaTEIbHBIX IPOTPAMM.
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9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE /IS

OCYHECTBJIEHUA OBPA30OBATEJBHOI'O NMPOIECCA 11O
JUCHUIIIINHE
VuebHbICe ayauTOpuM IS TPOBEICHUS 3aHATHA TIO0 JUCIUIUIMHE, OCHAIIEHBI

000pYy/IOBaHUEM U TEXHUYECKUMU CPEICTBAMH 00yUEHUS.
B tabnuue 12 nepeuncieHsl:

- yueOHBbIC ayIUTOPUU JIJIsl POBEACHUS yUCOHBIX 3aHITHIA, OCHAIIEHHBIE 000PYyI0OBAaHUEM
1 TEXHHYECKUMU CPEICTBAMHU O0yUCHUS;
- TMOMENICHHUS [UIsl CaMOCTOATENIbHOW paboThl 00ydYaromIUXCs, KOTOpPbIE OCHAIICHBI
KOMIIBIOTEPHOM TEXHMKOM C BO3MOXHOCTBIO MOIKIIOYEHHS K ceTu «MHTepHeT» u
obecrneyeHreM J0CTyma B ANEKTPOHHYI0 HH(opMannoHHO-00pa3oBaTenbuyto cpeny AT

HITY.

Tabmuma 12 — OcHaleHHOCTh Ay IUTOPHIA U IIOMEIIEHUH JJIsI CAMOCTOSITETLHOM paboThI

o0yJaronuxcs N0 JUCHUIIIINHE

Ne HanmenoBanue
ayIUTOPUNA U TIOMELIEHUI
JIUTISI CAMOCTOSITEIIBHOM
paboThI

OcCHaIEeHHOCTh ayIUTOPHit
MOMEIIEHUN U TOMEIEHHUHN IS
CaMOCTOSITEIBHON paboThI

[NepeueHpb JTUIEH3MOHHOTO TPOrPAMMHOTO
obecrieueHusl.
PeKkBH3UTHI MOATBEPIKAAONIETO JOKYMEHTA

1 1433A Aynurtopus amns
JIEKIIMOHHBIX U
MPaKTUYECKUX 3aHATUN
Hwxeroponckas o0, T.
J3epxuHCK, yiI.
laitnapa, n. 49

KoMrmuiekT 1eMOHCTpalmoHHOTO
000pYIOBaHHSA:

TIK, ¢ BeIXog0M Ha
MyJIbTUMEIUUHBIN IPOEKTOP, Ha
6aze Intel Pentium G4560 3.5
I'ru, 4 I'6 O3Y, monrutop 20° —
.

MynbTUMEIUHHBII IPOEKTOP
Epson- 1 mT;

Oxkpad — 1 mrT.

* MicrosoftWindows 10 [lomarniass
(mocraBka c [1K)

* LibreOffice 6.1.2.1. (cBoboanoe I10)
* Foxit Reader (cBo6omuoe I10);

* 7-zip st Windows (cobomHoe I10)

2 1234
HayuHno-Texauueckas
oubmuoreka JITN
HI'TY, ctynenueckuii
YHUTaJIBHBIN 34T,
Hwxeroponckas o0, T.
J3epKUHCK, Y.
laiimapa, n. 49

Komruiekt neMoHCTpaIinOHHOTO
000pyIOBaHMUS:

TIK, ¢ BEIX010M Ha
MYJbTUMEIUNHBIN NpOoeKTop, Ha
0aze Intel Pentium G4560 3.5
I'ru, 4 I'6 O3Y, moruTop 20° —
.

MynbTUMeIUAHBII IPOEKTOP
Epson- 1 mT;

Okpad — 1 wr.;

Habop y4e0HO-HATIS THBIX
nocoouit

* MicrosoftWindows 10 Jlomarissist
(mocraBka c [1K)

* LibreOffice 6.1.2.1. (cBoboanoe I10)
* Foxit Reader (ceob6ogHOE 110);

* 7-zip st Windows (coboanoe I10)

3 1443a xoMIbIOTEPHBIN
KJIACC - IOMEMICHHE IS
CPC, xypcoBoro
MPOEKTHPOBAHUS
(BBITIOTHEHVSI KYPCOBBIX
pabor), Hmwkeropoackas
00:1., T. JI3epKUHCK, yII.
laiinapa, n. 49

¢ JIK na 6a3e IntelCeleron 2.67
I'Tu, 2 I'6 O3Y, monutop Acer
17° — 4 .

[1K mmoakiroyeHs! K CETH
«HTepHET M 00ECTICUNBAIOT
JIOCTYII B 3JICKTPOHHYIO
HHPOPMAITIOHHO-
00pa30BaTeIbHYIO CPEIy
YHUBEPCUTETA

* Microsoft Windows 7 (mmoammucka
DreamSpark Premium)

* Apache OpenOffice 4.1.8 (cBoboaHOE
HO);

* Mozilla Firefox (ceo6oanoe 110);

* Adobe Acrobat Reader (cBoOoHOE
HO);

* 7-zip ms Windows (cBoboanoe I[10);
* Koucympraatllmoc (I'TIJT Ne
0332100025418000079 ot 21.12.2018);
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10 METOJAUYECKHUE PEKOMEHJALIMM OBYYAIOIUMCS 10 OCBOEHUIO
JUCLUIINHBI

10.1. O0mue MeTOOAMYECKHME PEKOMEHIALUM [JIsi O0YYAaIIIMXCH II0 OCBOCHHIO
JAUCHHUIIJINHbI, Oﬁpa?.OBaTeJILHI)Ie TEXHOJO0IUHN

JucuumnnuHa  peanu3yercs  IOCPEJACTBOM  IPOBEIEHUS  KOHTAaKTHOW  paboThl ¢
oOyyaromuMucs (BKJIOYas MpOBeIEeHHE TEKYIIEro KOHTPOJIS YCIIeBAEMOCTH), CAMOCTOSTEIbHON
paboThl 00YJAIOITUXCS ¥ IPOMEKYTOYHOW aTTECTAIINH.

KontakTtHass paboTa: ayauTopHasi, BHEayJUTOpHAs, a TaKXe MOXET IPOBOJUTHCS B
3JIEKTPOHHOU MH(OPMAITMOHHO-00pa3oBaTebHOM cpeie yHuBepcurtera (nanee - D1OC).

[IpenonaBanue  OUCHMIUIMHBL  BEAETCS €  INPUMEHEHMEM  CIEOYIOIIMX  BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTUMA:

- 3HAaKOMCTBO ¢ MaTtepuanamu jekuuil B cpeae MOODLE;

- IPOBE/IEHNE KOHCYJIbTAINM B KOH(pepeHusax Zoom;

- OaJIbHO-PEHTUHTOBasl TEXHOJIOT s OLICHUBAHMUS,

[Tpu npenoraBaHuy JUCHUILIMHBI « Y pPaBHEHUSI MATEMAaTUYECKOW (PU3UKN», UCTIONb3YOTCS
COBpEMEHHBbIE  00pa30BaTeNIbHbIE  TEXHOJOIMM, TO3BOJISIONIME  IOBBICUTH  AKTUBHOCTH
oOyJaromuxcsi Ipu OCBOEHUHM MaTepuasa Kypca U IpeJoCTaBUTh UM BO3MOKHOCTb 3((HEKTUBHO
pEaIM30BaTh 4aChl CAMOCTOSATEIbHOM PabOTHI.

Bechb nexkunonHbIl MaTepuai Kypca COMpPOBOKIAETCS KOMITbIOTEPHBIMU MPE3EHTALUSAMU, B
KOTOPBIX HAIVIAHO TIPENOJHOCUTCS MaTepuan pa3iMuYHbIX pa3leloB Kypca, 4YTO JaeT
BO3MOXKHOCTbh OOCYJIUTh MaTepuai ¢ 00y4arolIMMUCA BO BPEMs UTEHUS JIEKIUI, aKTUBUPOBATh
UX JEATEIIBHOCTb IIPM OCBOCHUM MaTrepuana. Marepuainsl JEKIUI B BUJE CJIaliJOB HaXOIATCS B
cBoboaHoM aoctyne B cucreMe MOODLE u moryt ObITh MOJY4Y€HBI A0 YTEHHUS JIEKIHUH U
npopaboTaHbl 00YYAIOLUMMHCS B X0/1€ CAMOCTOSTEIbHONW PaOOTHI.

Ha nexnusx,1ab0paToOpHbIX W NPAKTHUECKUX 3aHATUSX PEAIU3YIOTCS WHTEPAKTHBHBIC
TEXHOJIOTUM, HPUBETCTBYIOTCS BONPOCHl M OOCYXKICHHUS, MCIOIB3YyeTCs JIMYHOCTHO-
OPUEHTHUPOBAHHBIA TOJAXOJA, TEXHOJOTUS paboThl B MajlblX TIpyndmnax, 4YTO IO3BOJISET
o0yyaromuMcsi MPOSBUTh ceOsi, MOJyYUTh HABBIKM CaMOCTOSTEIbHOTO M3Y4EHHUs Marepuaa,
BBIPOBHSATH YPOBEHb 3HAHUM B rpyIIe.

Bce Bompochl, BO3HHKIIHME MPHU CaMOCTOSTEIbHOM padoTe Haj JOMAIlHUM 33JaHUEM,
oJIpOoOHO pa30UparoTCs Ha MPAKTUYECKUX 3aHATUAX U JieKuMsX. [IpoBoasTcss HHAUBUAYaIbHbIE
U TPYNIOBbIE KOHCYJbTALMU C HCHOJIb30BAHMEM Kak BCTped ¢ OOydarolmMMHUCS, TakK U
COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTUH (3JIEKTPOHHAS MOYTa, ZOOom).

WNHnnuupyeTrcs akKTUBHOCTh OOYYarOLIMXCS, MOOLIPSETCS 3afaHue JI0ObIX BOMPOCOB IO
MaTepuaidy, NpPAaKTUKYeTCs WHAMBHIyaJlbHbII OTBET Ha  BONPOCHl  oOydarolerocs,
PEKOMEHIYIOTCSI METO/IbI YCIIEIIHOTO CaMOCTOSITENIBHOTO YCBOCHHs MaTepuala B 3aBUCUMOCTHU
OT YPOBHS €ro 6a30BOM MOATOTOBKHU.

JUis OLleHKM 3HaHUM, YMEHMH, HaBBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIMH
IpUMEHsETCs 0aNIbHO-PEUTUHIOBasi CUCTEMA KOHTPOJIS U OLIEHKH YCIIEBAEMOCTH 00YyYaroIuXcs
B IIPOLIECCE TEKYIIETO KOHTPOJIS.

[IpomexyTounast arTectanus HOPOBOAMTCA B (OpME BK3aMeHa C Y4YeTOM TeKyluen
yCIEBAEMOCTH.

PesyabraT 00yyeHusi cuntaercsi c(pOPMHUPOBAHHBIM HA MOBBIIIEHHOM YPOBHE, €CIIU
TEOPETUYECKOE COAEP)KaHUE Kypca OCBOCHO MOJNHOCThIO. Ilpum ycTHBIX cobecenoBaHUAX
0o0y4aroluics MCUEPNBIBAIOILE, MOCIEI0BATEIbHO, YETKO M JIOTMYECKHM H3JlaraeT y4deOHbIN
MaTepHual; CBOOOJHO CIpaBiI€TCs € 3ajJadyaMH, BOIPOCAMU M JPYTUMHU BHJAMH 3aJlaHUM,
UCTIONIB3YeT B OTBETE JOMOJHHUTENBHBIM MaTepuasl. Bce mpemycMoTpeHHBIE paboueit ydeOHOU
OpOrpaMMOIl 3aJlaHusl BBIMOJHEHbl B COOTBETCTBUM C YCTaHOBJIEHHBIMU TpeOOBaHUSIMH,
oOyvaromuiicss  crnocoOeH  aHAIM3UPOBAaTh  IOJNYYEHHBIE  PE3YJIbTaThl,  IMPOSBISET
CaMOCTOSITEJIBHOCTD TP BBIIIOJIHEHUU 3aJaHUM.
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PesynbraTr 00y4eHusi cuutaercs cGpopMHPOBAHHBIM Ha NMOPOrOBOM YPOBHE, €CIHU
TEOPETUYECKOE COJIep’)KaHue Kypca B OCHOBHOM ocBoeHO. Ilpu ycTHBIX cobecenoBaHMsIX
o0yyaromuiics MocieA0BaTeNIbHO U3JaraeT yuyeOHbI MaTepHal; MpHU 3aTPyJHEHHUAX CIIOCOOEH
MOCJIe HaBOSIIMX BOMPOCOB MPOJIOJKUTE 00CYKI€HUE, CIPABIISETCs ¢ 3aJjadyaMU, BOIIPOCaMU U
JIPYTUMH BUJIAMH 3a/laHUM, TpeOYIOUIMX MPUMEHEHHUs 3HAHUI; BCe TPeAyCMOTPEHHbIE paboyeit
y4eOHOM MporpaMMoi 3aJjaHKsl BHIIIOJIHEHBI B COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBAHUSIMU,
oOyvaromuiicss ~ cnocoOeH  aHAJIM3MpOBaTh  MOJYYEHHbIE  pEe3yJbTaThl;  IMPOSBISET
CaMOCTOSITENIbHOCTD IPH BBINOJIHEHUHN 3aJaHUI

Pe3yabTaT 00y4yeHHMs cUMTaeTcs Hec()OPMHMPOBAHHBIM, €CiIM OOydaIOUIMHCA MpH
BBIMIOJIHEHUH 3a/laHUi HE JIEMOHCTPUpPYET 3HAaHUM yuyeOHOro Marepuaia, JOMyCKaeT OIINOKH,
HEYBEpPEHHO, C OOJIbIIMMHU 3aTPYyJAHEHUSMHM BBINOJHAET 33JaHUs, HE JIEMOHCTPHPYET
HEOOXOUMBIX YMEHUH, KayeCTBO BBINIOJHEHHBIX 3aJaHUM HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBaHUSAM, Ka4eCTBO MX BBIIOJHEHHs OLIEHEHO YUCIOM OajUIOB HMXKE TpeX MO OIEHOYHOM
CUCTEME, YTO COOTBETCTBYET J0 IOPOTOBOMY YPOBHIO.

10.2. Metoanueckue yKkazaHusi AJisl 3AaHATHH JEKIIHOHHOI0 THIA

JIeKuMOHHBIN KypC IPEANOIAraeT CUCTEMAaTU3UPOBAHHOE U3JI05KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IIaHa. B Xoje JNEeKIMOHHBIX 3aHSATHUN PACKPBIBAIOTCS 0a30BBIE BOMPOCHI B
paMKax KakJI0M TeMbl NUCHMIUIHHBI (Tabmuua 4). O0o03HaualoTCs KIIOUYEBBIE aCMEKTHl TeM, a
TaK)Ke JENAlOTCA aKICHThl Ha HauOOoJee CII0KHBIE W BaXXHBIC TIMOJOXKECHHUS H3y4aeMOro
MaTepuana. Marepualbl JEKIHi SBISIOTCS ONOPHOWM OCHOBOM JIJIsl MOATOTOBKH O0YYaIONINXCS K
MPAKTUYECKUM 3aHSATUSM U BBINOJTHEHUS 3aJaHUN CaMOCTOSATEIBHON paboThl, a Takke K
MEPOIIPUATHAM TEKYIIErO0 KOHTPOJSA YCIEBAEMOCTA M IPOMEKYTOYHOM aTTECTallMd 110
JUCITATIIINHE.

10.3. Meroanuyeckue yKa3aHusi 1O OCBOCHHMI0 JUCHUIIMHBI HAa MPAKTHYECKHX
3AHATUAX

[ToaroToBKy K KaXKIOMYy TPAKTHYECKOMY 3aHITHIO OOYyYarOIIMKCS JOJDKEH HadaTh C
O3HAKOMJICHHUSI C PEKOMEHAYyeMOH JnTepaTypoil (Tabmuna 4), KoTopas OTpa)kaeT CoJepKaHHe
NpeUIo’)KeHHON TeMbl. Kakaas caMoCTOSITebHO BBINTOJHEHHAs padoTa MO WHAMBHIYATbHOMY
BapUaHTYy MOJICKUT MPOBEPKE MperojaBaTeseM.

10.4.MeToanuyeckue YKa3aHUsi 1O OCBOEHHMIO TUCHHMIIMHBI Ha Ja00pPaTOPHBIX
padorax

[Tpu onleHnBaHNH T1a00PATOPHBIX PadOT YUUTHIBACTCS CIIEAYIONICE:

- KayeCcTBO BBINOJHEHHUsS pAacyeTOB M CTENEHb COOTBETCTBUS pPE3YyJIbTATOB pPAOOTHI
3a/laHHBIM TPeOOBaHUM;

- 11e1€c000pa3HOCTh UCTIOJIb30BAaHUS U3YYEHHBIX METOJIOB;

- KQ4€CTBO KOMMEHTAPHUEB K PEIICHUIO.

10.5. MeToanyeckne yKa3aHHUs 110 CAMOCTOATEJIbHOMH padoTe 00y4aromuxcs

CamocrostenpHas paboTa obOecredrnBaeT IMOATOTOBKY OOYyYaromMXcs K ayJUTOPHBIM
3aHATHAM U MEPONPUATUAM TEKYIEro KOHTPOJIA M IPOMEKYTOYHOM aTTECTalMM [0 U3y4acMOu
nucuuIuiiHe. Pe3ynbTaTel 3TOH MOATOTOBKM TPOSIBISIOTCS B aKTHBHOCTH OOYYaIOMIMXCS Ha
3aHATUSAX U B KAYECTBE BBIIOJIHEHHBIX 3aJaHUM JUIsI CAMOCTOATENBHOM paboThl U Apyrux Gpopm
TEKYIIEro KOHTPOJIS.

[Tpy BbIMONHEHUM 3aaHUMl JUISI CaMOCTOSITETIBHOM PabOThl PEKOMEHAyeTcs MpopadoTkKa
MaTepHaIOB JICKIHMA II0 KaXIOH NPONICHHOM TeMe, a TaKKe H3YyYeHUE PEKOMEHAYEeMOH
JUTEpaTyphl, pecTaBieHHon B Paznene 6.

B nporiecce camocrosiTenbHOM pabOThl IPU M3YYEHUU TUCIMILIMHBI 00y4Yaronmecs MOTyT
paboTaTh Ha KOMIIBIOTEPE B CHELUAIN3UPOBAHHBIX AYAUTOPHUSIX IJI CAMOCTOSATENILHONW PabOThI
(Tabmuma 12). B aAyIUTOPUSX ~ HUMEeTCcsl  JOCTym  4Yepe3  HH(POPMAIMOHHO-

19



TEJIEKOMMYHHUKAIIMOHHYIO ceTh «IHTepHEeT» K 3JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTEIbHOM
cpene yaumBepcuteta (OMOC) um snextpoHHoM Oubnmoreunoit cucreme (OBC), rne B
9JIEKTPOHHOM BHJIE PAcCIONIaraloTcsi yueOHbIE M y4eOHO-METOIMYECKHE MaTepualbl, KOTOpbIE
MOTYT OBITh UCIIOJIB30BAHBI /ISl CAMOCTOSITENILHOM PabOThI PHU U3YUYEHUH TUCIUTUINHBI.

11 OHEHOYHBIE CPEACTBA J1JIsd KOHTPOJISI OCBOEHUA JUCHUIIJINHBI

11.1. TunoBble KOHTPOJIbHbIC 33/IaHUSI WJIH HHbIe MaTepHajbl, HEOOXOAUMBbIE IS

OLleHKH 3HAHMH, YMEHHWiIl, HABHLIKOB M (WIH) ONbITA B XO0Ae TeKyIero KOHTPOJIs
yCIeBaeMoCTH

Jns  Texymiero KOHTpPOJS 3HAHUHM o0ydaromuxcs 10 JUCHUIUIMHE MPOBOAUTCS
KOMILJIEKCHAsl OLeHKA 3HAHMIA, BKITFOYArOIIasl

- IPOBEJICHUE KOHTPOJIBHBIX padoT;

- BBITIOJTHEHHUE JTAOOPaTOPHBIX PadoT;

- BBINIOJIHCHHUE 33/IaHHH [Tl CAMOCTOSTEIILHOM pabOTHI;

1.1.1.TunoBble 3a1aHus 1JI51 KOHTPOJbHBIX PadoT

KonTtponbhas padora Ne 1

Onpq}i@;mab ﬂﬁ,p Z_pg%ﬂnﬂbpmporg IOpsAAKA U IIPUBECTH €T0 K KAHOHUYECKOMY BUIY

TR N |11 (IR 1%

, Tu_ ﬂ”-4ﬂ”+2ﬂ“+2u:0
i 1MTy 1’

N OV R O T

=0
i ‘IIX‘IIV T[V ™ W
g T, Tu 10‘"“ I C——
™’ ﬂXle v W
LIV RS TS R

T[xT[leyﬂy‘ﬂx

KonTtponsHas padora Ne 2
1. Pemuth ypaBHEHUE

Tu _,Tu
T’ 'ﬂxz ’
YIOBIETBOPSAIONIEE IPAHUYHBIM U HAYAIbHBIM YCIOBHAM
u(0,7) =u(5,1) =0,

2x, 0E£Ex£E3,
3(5- x), 3<x£5,
fux0) _,

|13

2. HaliTu penieHre ypaBHEHUS TEIUIOMPOBOIHOCTH
u _oTu
fie ‘ﬂx

YAOBJICTBOPAOMICC T'PaAHUYHLBIM W HAaYaJIbHBIM YCIIOBUSAM
u(0,1) =u(2,t) =0,

0£x£5,1>0,

u(x0) =|
|

0E£Ex£2,t>0,
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x* 0ExEL

i
u(x,0) = ’
(x0) 12-x), 1<x£2,

3. Haiitu perieHre ypaBHEHUS TEIIONPOBOIHOCTH,
2
u u
Te_yTe ' exgreso,
r ™
YAOBJIETBOPSIOLIEE HAYAIBHBIM U TPAHUYHBIM YCJIOBUSM
u(0,) =u(l,) =0,

L
u(x.0) =| 2x , 0E£x£2,

f(4-x), 2<x£4,

4. HaiiTu pelieHre BOJIHOBOIO ypaBHEHUS

2 2
Tu _oTu 0L x£7.1>0,

[/
y,I[OBJ'ICTBOpS[IOH_[Ce Ha4dYaJIbHBIM U FpaHI/I‘IHBIM YCJ'IOBI/IHM
(x.0) i 4x, 0E£x£E3,
u(x,0) =i
137- x), 3<x£7,
Tu(x0) _,
9t

11.1.2TunoBble 3aaHUSANJIS JTA00OPATOPHBIX PA00TOOYHAIOUIUXCHA OYHOI (PopMBbI

JlabopaTopHas pabota Nel
2 2 2
1. ‘"L;+4 Tu +5ﬂf+ﬂ—u- u =0
= " v %
2 2 2
0. g v g Wu o Wu T3, 20
* % v W
JlaboparopHast pabota Ne2
2 2
LT T peresiso,

: 1'|'t2 T[x2 >
u(0,1) =u(5,t) =0,

i 2x, 0E£x£3,
u(x,0) =j

i3(5- x), 3<x£5,

JlabopaTtopHnast pabota No3
Haiitu pemenne ypaBHEHHUS TEIIIONPOBOIHOCTH,

2
Tu _yTv oeresiso,
" %
u(0,¢) =u(8,t) =0,
10,25x*, 0£x£4,

0) =
W= g . a<xgs,

JlaGopatopHas pabota Ned
Pewnts 3anauy Jdupuxne mist ypaBaenus Jlarmiaca B OJISpPHOM cUCTEME KOOPAUHAT
METOJIOM pa3/eeHHs IEPEMEHHBIX

Du=0, 0<r<4,
wdj)=-j*+3 .




11.2. TunoBble KOHTPOJIbHbIC 33JAHUSI WM HMHbIe MATEPHAJbI, HE00X0AUMBbIE IS
OLIEHKHU 3HAHM A, yMEeHUIl, HABBIKOB U (MJIM) ONBITA B X0/€ NPOMEKYTOYHON aTTEeCTANUM 110
JUCIHUTIINHE

11.2.1. TunoBbie NpaKTHYeCKHE 3a1aHUS K IK3aMeHY:
1. IlpuBecTH K KAHOHUYECKOMY BUY U PELINTH YPAaBHEHHE
g o’ 20°¢ L 0
3x’ =5 +2y  —5+3x——+ 2y —=
X 5 —IXY ox0y y P y2 X o y

2. OnpenenuTs TUIl ypaBHEHUS BTOPOTO MOPsAKA U MPUBECTH €r0 K KAHOHUYECKOMY BUIY

ox

2 2 2
ﬂ’j- 3 Tu -4ﬂbzl+2m+2u=0
= " W
3. PemnTh ypaBHEHHE
2 2
Tu _4Tu gexesiso,
Tt T
YAOBJICTBOPAIOUICC 'PAHUYHBIM U HAYAJIbHBIM YCJIOBUAM
u(0,1) =u(5,1) =0,
x.0) i 2x, 0E£x£3,
u(x,0) =i
13(5- x), 3<x£5,
4. Peminuth ypaBHEHUE
e _y T
" W
YJIOBJIETBOPSIOLIEE IPAHUYHBIM M HAYAIIBHBIM YCIOBUSIM
u(0,1) =u(2,t) =0,
i Xl 0E£x£l
u(x0) =i * )
1(2-x), 1<x£2,
5.Haiitu obuee pemenue ypasuenns U(x,y), (x,y) € R2.

0Ex£2,t>0,

a)4xuxy — 3uy = 0;
0) Uy, — 2xu, = 0.
B) 2YUyy, — U, = 0;
6.Haiitu obmiee pemenue ypaBHeHus w(x, y ), IpUBE €ro K KAHOHUYECKOMY BHJLY:
Al Sty 2ty =0
0) U — Uy + 20y = 0;

7. Haiitu xapakrepuctiky ypasuenust, (X,y) € R )

a) 3x2uxx XYl yzuyy =Vl
0) XUy, — XUy, + YU, = 0;
B) My Fhyyy T 3y = 1

22



8. Pemienue ypaBHeHHUs TUNEpOOIMIECKOro THia BR?

u, = Ay,
8.1. {

ule—o = (x3)%;

Uy =0
82 {Ulx=y = 2y,
ux|x=y = 1;

9. Pemuts ciexyromue 3aaaun mis (X,t) BR 2 (t>0):

0.1 {Qut = Au,
© lule=o = (XJF)Z;

9.2 {”t = 48y, .
Ul|;—p = sinx + siny;
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